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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 «11.03.02 UHPOKOMMYHUKAIVOHHBIE TEXHOJIOTUUA U CACTEMBI CBI3U».
W3yuenue pucnuniauabe «HWcTtopus (uctopusi Poccuu, BceoOirass HCTOPUS)»
OCHOBHIBaeTCs Ha 6a3e 3HaHUM, YMEHUU U KOMIIETEHIUN, IOIyYEeHHBIX CTyAEeHTaMHu B
X0Jle OCBOEHUS IIKOJIBHBIX KYPCOB.

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMINX KOMIIETEHITIN:
B cootBeTctBUHT ¢ PTOC:

- CriocoGeH BOCIIpUHUMATh MEXKYJIbTyPHOE pa3HooOpa3ue 0011ecTBa B COIIMAIIbHO-
HCTOPUYECKOM, 3TUYECKOM U punmocodhckom KoHTeKCcTax (YK-5)

CopepxkKaHue OUCIUIIINHEI

Pasmen 1. BBemeHue B HCTOPHIO
Teopust ¥ MeTOLOJIOTHUSI UCTOPUYECKOM HayKu. MicTopus Kak HayKa: IpeMeT, IIe/iH, 3afayuu

u3ydyenus. CymHOCTb, GOPMEL U PYHKIIUYU UCTOPUYECKOTO 3HaHUS. UCTOpUUECKUN UCTOYHUK:
MOHATHE U KlacCuukaimsa. Bugsl nCTOYHUKOB. MeTomosyorus ucropuu. Micropuorpadus
uctopun. Mctopus Poccun Kkak HeoTbeMJieMasi 4aCTh BCEMUPHOU UCTOpUU. Benukoe
repecesieHNe Hapo#oB. BOCTOYHEIE CllaBsgHe B APEBHOCTU: TEOPUM 3THOTeHe3a CJIaBsiH;
HUCTOPHUKO-reorpaduieckie acriekThl (OPMUPOBAHUS BOCTOUHEIX CIaBsiH. OOIeCTBEHHO-
MIOJIUTAYECKUM CTPOH, 3KOHOMUKA U BEPOBaHUS BOCTOYHLIX CJIaBAH

Pa3pen 2. Pycckue 3eMnu U cpenHeBeKoBhIM Mup (V-XVBB.)

CpenHeBEeKOBbe KaK 3Tall BCEMUPHOU ucTopuu. [leprogusanus v peruoHanbHasa cuenrudrka
cpenHeBekoBbsl. OT [IpeBHel Pycu k MockoBckomy rocymapctsy (IX- XV Bs.). [IpeBHepyCCKOe
rocymapcTBo. COIMOKYIbTYPHOE 3HAUEHNEe IPUHATHUS BU3aHTANUCKOTO0 (hopMaTa XPUCTHAHCTBA.




Kueckas Pych Bo Bropo# monoBuHe XI - Havane XII BB. Pa3gpo61eHHOCTh PYCCKUX 3eMETIb U ee
nmocnenctBus. opmupoBaHre U 0COOEHHOCTH TOCyIapCTBEHHBIX 00pa30BaHui Ha TEPPUTOPUHU
IpesHeit Pycu. Mno3emubie HautecTBus B XIII B. Pych u Oppa. Pych u 3anan. O0beuHUTENTbHbIE
mpotecch B pycckux 3eminsax (XIV- cepeguna XV BB.). Bo3Brimenue MockBbl. O6pa3oBaHue
MoCKOBCKOT0 rocymapcTsa (BTopas monoBuHa XV-Hadano XVI BB.). BHyTpeHHsA 1 BHEIIHAS
nonuTukKa MiBana III u ero npeeMHnKkoB. OCBOOOXKIEHNE OT OPIBIHCKOM 3aBUCUMOCTH. Bophba ¢
Benukum kHAKeCcTBOM JIUTOBCKUM 3a «HacnencTBo» Kuesckoii Pycu. Kynbrypa PycuPoccun
Paspen 3. Poccus u mup B XVI-XVIII BB.

Poccust u mup B XVI-XVII BB. HoBoe BpeMs Kak ocobasi pa3a BCEMUPHO-UCTOPUIECKOTO
mpotecca. Hauarno pa3noxeHus dheoganriaMa U CKJIafAbIBAHUS KaUTaTACTUUECKIX OTHOIIIEHUH.
Penurro3neiii pakTOp B MONMUTHYECKHUX ITporieccax. A6comtoTu3M. Hadano mpasnenus Msana IV.
Pedopmer M36panHoi Papgbl. OnpuynuHa. BHemHusag nonutuka MBana ['pos3Horo. «CMyTHOE
BpeMsi». [IpaBnenue nepsrix PomanoBeix. Poccus B XVII B.: Ha TyTH K abGCOMIOTU3MY.
Bynramnsii BeK. BHemHsaa nmonuTtuka Poccuu (1613-1689). Kynerypa Poccuu (XVI-XVII BB.).
Poccus u mup 8 XVIII BB. Benukasa ¢ppaHuy3ckasa peBomounsi. O0pasosanue CIIA.
[Tpennoceiky, ey, xapakTep ocyuiecTtBierus pedopm Iletpa I. opmupoBaHue COCIOBHOU
CUCTEMHI opranu3anuu obiiectsa. OCHOBHBEIE HallPaBJIeHUs BHEIIHeH MOMUTUKY Poccun nmepBoi
yeTtBepTu XVIII B. O6peTenue Poccuent cTaTyca UMIEPUU. JMMOXA JBOPIIOBLIX IIEPEBOPOTOB.
[TpaBnenue ExaTepuns! II: BHENIHSS U BHYTPEHHAS MONMUTHKA. Poccus Ha pybexe XVIII - XIX
BB. [IpaBnenue IlaBna I. KyneTypa Poccun (XVIII B.)

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

CraHOBJIEHNE UHOYCTPUAIbHOTO 001IecTBa. [IpOMEIIIIEHHEIN TEPEBOPOT B CTPaHax 3amnana u
ero nocnexactsusi. O6pa3oBaHue KOJIOHUAIBHBIX UMIIepuii. Poccusi B mepBoii nmonosuHe XIX B.:
BHEIIHASA ¥ BHYTPeHHsAA nonutuka Poccuu (Anekcaupap I, Hukonai I). Poccuiickas uMnepus Bo
BTopou nonoBuHe XIX - Hauane XX BB. [TonuTtuka Anekcanapa Il u Anekcanapa III. BHemHsas
nonuTrKa Poccuu Bo BTOopoi mojmoBuHe XIX B. ObuiecTBeHHbIe aBuXKeHus B Poccun (XIX B.):
nekaOpuCThl, KOHCEPBATOPE, TuOepasbl, peBoOIMOHePEl. MonepHu3anus Poccuu Ha pybexke
BekoB. C. FO. Butte. Kpuauc paHHero “HIyCTpHUaIbHOTO 00IecTBa U ero mocnenctsus. boprba
3a nepegen mupa. Ilonutudeckas cucreMa Poccun B Havdasne XX B. ¥ ee pa3BUTHE. BHEIIHAA
nonutuka Poccun B KoHIe XIX - Havase XX BB. PeBomorust 1905- 1907 IT.: IpUYUHEL, COOBITHS,
utordu. I[1. A.Croneinud. IlepBasi MupoBas BOKMHA KakK IIPOSBIEHNE KPU3Kca MUBUIN3aIu XX B.
Poccus B ycrmoBusx [1epBoit MUPOBOM BOMHE X HapacTaHus 00IleHallnOHATbHOTO KPU3KcCa.
KyneTypa Poccun XIX- Hayana XX BB.

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

Benukas poccutickasg peBomonusi: 1917-1922. ®espans 1917 r. u ero utoru. Okts6ps 1917 1.
Poccus B ropsl ['paxkpmaHcKoi BOMHE U uHTepBeHIMN. O0pa3oBanue CCCP. CoBeTcKas
MOIepHU3alusa: OCHOBHBIE STAIlbl U HanpaBieHus. BHemHnsasa nonutuka (1920-e1940-e rr.).
HoBasg skoHoMmuueckas nonutuka (HI3I1). CoBeTckas moiuTHudeckas CUCTEMa U ee
ocobeHHOCTH. COBETCKas BHEIIHSS IOJIUTUKA B MexkBoeHHOe pecatunetue. CCCP Bo BTOpoi
MUpOBOU U Benukoit OTeyeCTBEHHOU BOMHAX. AHTUTUTIIEPOBCKas Koanuuusa. UTOru BOVHEL.
Poccusa u mup Bo BTOpou momoBuHe 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 nocnefacteusi. Poccuiickag ®@epepanus: 1991-1999. Poccuiickasa ®egepanusa Ha
coBpeMeHHOM 3Tane. KyneTypa coBpemeHnHou Poccuu

O61mast TPyA0EMKOCTb OUCIUTITAHEL

108 gac(oB), 3 3ET




dopma IPOMEXYTOUHOU aTTeCTalluu

JK3aMeH

b1.0.02 Hugpopmamuka

lenu ocBOEHUS OUCLUUIIIUHEL

Llenbio MpernofaBaHus OUCHUILIHNHEL « MHPOpMaTHKa» SBIISIETCS:

IIOATOTOBKA OyIyIIMX CIIEIMAIMCTOB 110 HAIIPABIEHUIO CIIEINAIbHOCTH,
BJIQ[ICIOIINX TEOPETUYECKUMHU 3HAHUSIMH, TPAKTUYECKUMHU HaBLHIKaMU TPUMEHEHU S
IIePCIIEeKTUBHEIX METON0B, COBPEMEHHEIX CPeICTB HHGOPMAIIMOHHBIX TEXHOIOTHH U
yMEHUEM UCII0NTb30BaTh 3TU 3HAHUS [JIS YCIIEIIHOT'0 OBJafeHUS TOCTIENYIOIIMNX
CIIeIaIbHBIX TUCHUIIINH y4eOHOTOo II7TaHa; Pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH
CTYHOEHTOB U YMEHUS PEIeHus 3aay pa3IuyHOoro HallpaBieHus.

MecTo gucuunauHb B CTPyKType OI1

Oucununnuia «Mubopmatuka» 51.0.02 saBnsercss 6a30BOM OUCIUIIIMHOMN IIHKIaA
yueOHOTO IMJlaHa NOATOTOBKM OaKajllaBpuaTa IO HampaBiaeHHio «11.03.02
VHPOKOMMYHUKAIIMOHHEIE TEXHOJIOTUM M CUCTEMHl CBSI3U». M3ydyeHUe MUCHUIITIUHBI
«MHbopMaTHKa» OCHOBBIBaeTCS Ha 0a3e 3HAHUN, YMEHUN U KOMIIETEHITUH, TOTyYEeHHBIX
CTy[IeHTaMH B XOJle OCBOEHUS IITKOJIbHBIX KYPCOB.

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

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

- Cnoco0eH TpUMEHSTh METOMH ITOMCKA, XpaHeHus:, 00pa00TKM, aHaIu3a U IPeiCTaBIIeHUs B
TpebyemMoM popmaTe nHGOPMAIIUK U3 PA3IMUHBIX UCTOYHUKOB U 0a3 JaHHBIX, COOIONas IpH
3TOM OCHOBHEIE TpeOoBaHUS WHGOPMaoHHOM 6e3omacHocTu (OITK-3)

- Cnoco0eH OHUMATh IIPUHITUIIE Pa0OTH COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUHN U
KCIIONIb30BaTh UX IJIS pelleHus 3afad nmpodeccuoHanbHou gesatenbHoCcTU (OITK-4)

- CniocoOeH pa3pabaThBaTh alTOPUTMHEl M KOMIILIOTEPHBIE ITPOTPAMMEBI, IPUTOOHEIE [JIs
npaktudeckoro npuMmenenus (OITK-5)

- Crioco6GeH OCyIIeCTBIATh MIOKMCK, KPUTUYECKHY aHANIM3 ¥ CUHTEe3 HH(OPMAaLMU, TPUMEHSITh
CHCTEMHBIY TOMXO[ TS PeIleHus MocTaBaeHHbX 3agayd (YK-1)

ComepKaHne OUCIUIIINHEL

Pasnen 1. Beegenue.
HudopMaTrKa, OCHOBHLIE ONIPENENIeHNEe U TEPMUHEI, POJib ¥ 3HAUYEHUE B PA3BUTUH

coBpeMeHHOro o611ecTBa. TEHOEHIIUYU U TIEPCIIEKTUBE PAa3BUTHUS UHDOPMATUKH.




Knaccudukarius u 061acTu IpUMEHEHUS.

Pazpen 2. Uudopmalmsg

[Toustue 06 nudopmaruu. Bupgbl uknaccupukaius uHpopmanuu. TpeOoBaHUIK HHOOPMAIIUH.
MeTonrl ¥ CpeficTBacO3fanus, mprueMa, 00paboTKY, epeiadyu,3anucy U XpaHeHUs
“HGOPMAaIUH.

Paspmen 3. BeruucnurenbHad TeXHUKA U IporpaMMHoe ofecriedeHne

Knaccudukauus TeXHUYECKUX CPENCTB. ITallbl U TEHAEHIIUY COBPEMEHHOI'0 Pa3BUTHA.
ONeKTPOHHEIE BHIYUCIUTENbHEIE MalluHE (OBM), KoHpurypanus. [lepudepuiiaoe
obopyroBaHue. AnimapaTHOe, TporpaMMHoe, THGOPMAaIMOHHOe U MaTeMaTUiecKoe
obecrieyeHre KOMIIBIOTEPHBIX cUCTeM. MeTofbl 060paboTKu nHGOPMAIUK B KOMITBIOTEPHBIX
CHUCTEeMax.

Pasgen 4. OCHOBHI IPOrPaMMUPOBaHUS

OcHoBel anroputMu3anuu. OCHOBHEIE OIPeieIeHNsI U TEPMUHBL. f3LIKUIIPOTPaMMUPOBAHMUS.
Knaccudukanus MeTomnoB anropuTMu3saiuu. CpaBHUTENIbHBEIE XapaKTEPUCTUKH.

Paspen 5. UHQOpMaIlMOHHEIE CUCTEMEI

HudopMalimonHas cCucTeMa, OCHOBHBIE ONIPeNeNieHrsT U TepMUHBL. Kimaccudpukanus
“H(POPMaLUOHHBIX cucTeM. CTPYKTypa U cOCTaB MH(POPMAIIMOHHON CUCTEMEL. [I[pOEKTUPOBaHUE
“H(pOPMaLUOHHOWCUCTEME. ba3kl maHHbIX. KOMIbIOTEPHEBIE CETH. MHTEPHET.YTIPO3Hl U CPEACTBa
0e30MmacHOCTH. APXUBALUS OaHHBIX

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

3auer

b1.0.03 9kKo0a102us

Llenu 0CBOEHMS TUCLUUIIINHEL

Llenpio MpemofaBaHus QUCIUIIIMHEL «DKOJIOTUSI» SIBIISIETCS:

TIOOTOTOBKA 06y4Yarommxcs K COOTI0IEHNI0 B paMKaX CBOel mpodeCcCroHaTbHON
IesiTeIbHOCTH YCTAHOBIEHHBIX 3aKOHOATeIbCTBOM TPeOoBaHUi B 00/1aCTH
9KOJIOTMYECKOH 6e30IIaCHOCTH ¥ OXPaHBl OKPYKAIOIIEH CPEMH.

MecTo pucuuniavHel B CTpykType OI1

OucuunnuHa «3komorus» 51.0.03 aBnsgeTcs 6a30BOM AUCHUMINHON HUKIA y4eOHOTO
mjlaHa TNOATOTOBKM OakKanaBpuaTa @O HanpaBrneHuo «11.03.02
VHpOKOMMYHUKALIMOHHBIE TEXHOJIOTUM U CHUCTEMHl CBSI3U». M3ydyeHWe OUCHUITIUHBL
«JKOJIOTHSI» OCHOBBEIBaeTCS Ha 0a3e 3HaHUM, YMEHUU M KOMIIETEHLUH, MOTy4eHHbBIX
CTyAE€HTaMH B XO[1€ OCBOEHUS LIKOJIbHBIX KyPCOB.




TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

- Cnioco0eH ompenensTh KPYT 3aayd B paMKaxX ITOCTaBIEHHOM 1€/ ¥ BHIOMPATh ONTHMAaJIbHEIE
CIIOCOOHI UX pEeIleHus, UCXOMS U3 JeNCTBYIOUINX ITPABOBLIX HOPM, UMEIOIIUXCST PECYPCOB U
orpannyenu (YK-2)

- Cnioco0eH co3[aBaTh U MOANEPKUBATEL B IOBCEAHEBHOM XKU3HU U B TPOo(PeCcCuoHaNTbHOU
OesiTebHOCTY 0e30IacCHBIE YCIIOBUS XKU3HEEesATeIbHOCTY OIS COXPaHEHHUS TPUPOTHOMN CPe[H,
obecre4eHusT YCTOMUYMBOTO Pa3BUTUS 00IIECTBa, B TOM YKCJIE IIPYU YTPO3€ U BOSHUKHOBEHUU
Ype3BbIYAaWHBIX CUTYyallli ¥ BOEHHBIX KOHMOIUKTOB (YK-8)

CopepxkaHue OUCIUTIIHHEL

Pazgen 1. TeopeTnyeckre OCHOBBL 9KOJIOTUN

HicxopmHble TOHATUS: IPUPOAA, OKpyXKamlllasd Cpefa, oxpaHa IPUPOLLI, OXpaHa OKpyXKalllen
cpensl, MPUPOAOIOIb30BaHue. [IpegMeT U 3afaun 9KOJIOTMY KaK HayKW ¥ KaK MUPOBO33PEHUS.
CTpyKTypa COBpeMeHHOM 3Koioruu. CoBpeMeHHBIN 3Tall IPHUPOLOII0Ib30BaHUS U OXPaHbI
OKpyKalolei cpensl. [I[pUHIUIIE], 3aKOHBL U ITpaBuia PyHKIXOHUPOBAHHUS I'e0- U 9KOCUCTEM.
9komoruyeckue HakToOpel cpenbl. [IoHATHE 9KONMOrnYecKkoro ¢pakropa. PazHoobpasue u
Knaccudukaims ¢GakTopoB cpenbl. 3akoHH! JInbuxa u lllendopna. [ToHATHS TUMUTUPYIOIIETO
(dakTOpa M 5KOJIOTHYECKON HUIIK. AJanTamus OpraHu3MOB K 9KOJIOTUYECKUM (aKTopaM.
[TonaTue agantaunuy. Buasl agantaiuid OpraHu3MOB K U3MEeHEeHUSIM 9KO0JI0THYeCKUX (aKTOPOB.
Pazpen 2. [TpupogHbie pecypchl U rnobanbHble 9KONOTHYECKHE TPO0IeMEI

[ToHsITHE 3KOJIOTHUYECKUX IIPO0IeM, TOAXOOH K MX KJTacCHDUKAIIMY U METOMB! OLIEHKU OCTPOTHI.
AtMmocdepHBIe, BOIHBIE, 3eMeJIbHEIEe, OM0IOrNYeCcKre U KOMITJIEKCHBIE 3KOJIOTUYEeCKUe
mpo6yeMbl. KpuTepuu OIleHKU OCTPOTHL 9KOJIOTuYeCcKux 1mpobieM. ITogxoabl K BHIEIEHUI0 1
OlleHKe IIPUOPUTETHOCTH I'106anbHEIX pobeM. CocTaB U CTPYKTypa ri106albHBIX
3KoJIoTHYeCcKux mpobieM. [leMorpadudeckas, sHepreTuieckasi, MUHepalbHO-CHIPhEBas,
IIPOMOBOJILCTBEHHAS ITPOOIEMHI.

Paspmen 3. ATMocdepHbI#i BO3OYX U TPOGIeMEBL €T0 0XPaHbI

CocTtaB aTmMocdepHOT0 Bo3ayxa U GyHKIUMU aTMOCGepH B riiobanbHOU reocucteMe. CBOMCTBa
Hau0oJlee pacIpOCTPaHEHHHIX BEIIECTB, 3arPA3HSIIONIUX aTMOCHEPHBIM BO3AYyX. ATMOC(EDPHBIN
cMor u ero Bupmhl. [Tpo6imema rimobanbHOT0 notennenus. [Ipodiema aTMochepHOro 030Ha.
[Tpo6GrmemMa KUCIOTHBIX Hoxkael. OCOOEHHOCT MUKPOK/IMMATA U JTI0KaIbHOE 3arpsi3HEHNE
BO37lyXa B rOpOAax M MPOMBILIJIEHHBIX 30HaX. AIMUHUCTPaATUBHBEIE U 9KOHOMUYECKUE
MeXaHU3MHBI OXpPaHBl aTMOCGhEepPHOTo Bo3ayxa. HopMupoBaHue 3arpsa3HeHus aTMOchepHOTo
Bo3ayxa. OCHOBHEIE HAIlpaBIE€HUs OXPaHH aTMOChepHOTro Bo3ayxa. OCHOBHBIE THITHI
IIBIJIETAa3004YHMCTHOT'0 000PYOOBAaHUS M IPUHITUIILL €T0 PAOOTHI.

Pasgen 4. BonHble pecypcChL M UX OXpaHa

BomHble pecypchl # ©X BO300HOBIEHNE. AHTPOIIOTeHHBIE U3MEHEHUS 3JIEMEHTOB
TAPOJIOTUYECKOr0 IIUKJIa U UX MOCNEeNCTBUSA. CTOUYHUKY 3arpsi3HEHUS TIOBEPXHOCTHBIX U
mopi3eMHEBIX Bofl. CBOMCTBa Hanbosee pacIIPOCTPAHEHHBIX BEIIECTB, 3arPs3HIOIINX
[IOBEPXHOCTHHIE U TIOJ3eMHEIE BOOEL. dPTpoduKanus BogoeMoB. CaMOOYHIIEHHE.
AOMUHVCTPATUBHBIE ¥ SKOHOMHUYECKNEe MeXaHU3MHbl OXpaHbl BOIHBIX 005eKTOB. HopMupoBaHue
3arpsi3HeHUs IOBEPXHOCTHHIX U MOJA3eMHBIX BoA. OCHOBHBEIE HAllpPaBlIeHUS OXPaHBI BOM:




COBEPIIIEHCTBOBAHNE TEXHOJIOTHH M CHUXKEHHEe BOJOIOTPeOIeHuS.

Pazgen 5. 3eMnenons30BaHue

3eMrenonb3oBaHue. Opugruueckrue U 9KOHOMUYECKHE MEeXaHU3MBI peryirupoBanus. Kateropuu
3eMeJib. 3eMeJIbHBIE PECYPCHL U TIOYBHL: COOTHOIIEHNE ITOHATHM. MeCTo I0YB B 9KOCHCTEMAX.
OO6opauynBaeMOCTh II0YB. 3arps3HeHNe U HapyIleHus 3eMellb. PeKyIbTHBAIIMA.

Pa3pen 6. MeTonbl YTUAIN3aIUN 0TXOIOB

3aKOHOmaTeNNbHEIe TPeOOBaHUS K 00paleHuo ¢ 0TxomaMu. OCHOBHBIE BUOBI TPOMEIIIIIEHHBIX
OTXOMIOB ¥ METOAHBI UX yTuNu3auuu. CeabCKOX03A1UCTBEHHEIE OTXOOEL. TBepable KOMMYHAJIbHBIE
OTXOMHI ¥ CIIOCOOBI UX YTUNN3ALUKU. DJIEKTPOHHBIE OTXOMAHI, ITPOOIEMEl UX YTUIN3ALNUY U TIYTH UX
perieHus.

Pasgen 7. 9nmekTpoMarHuTHad 3KOIOTUS

OcHOBHBIE BUIIH (M3UUYECKUX TIOJIEN U UX POJIb B TNI00ambHOM reocucteMe. IIpupoaHbIi
papuanvoHHbN HOoH. PagnoakTUBHOE 3arpsisHEHKME: UCTOYHUKY, YPOBHU, U30TOIHLIM COCTAB.
Bbuonoruyeckue mOCHIEOCTBUS Pagu0aKTUBHOTO 00/1y4yeHuss. KOHTPOIb U 3allliTa OT
paanoakTUBHOTO 3arpsa3Henud. lllym u 3alirTa 0T HEero. IeKTPOMarHuTHOe 3arpsA3HeHne U
3amuTa OT Hero. HopMupoBaHue 3JIeKTPOMarHUTHHIX MOJIEH.

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

3auer

b1.0.04 IIpaeosedenue

Llenu ocBOeHUS TUCLIUITIUHEL

Llenbio mpenofaBaHus OUCHUIINIUHEL «[IpaBoBeqeHNe» SIBISETCS:
dbopMmupoBaHue 6a30BBIX 3HAHUM (TPEeACcTaBIeHUH) 0 TOCYOApCTBe U IIpaBe Kak
0co00oM TOpsiIKe OTHOIIEHUH B 00IIeCTBe, a TaKxKe 00 0COOEHHOCTSIX OCHOBHBIX
oTpaceil pOCCUUCKOTO IIpaBa.

MecTo pucuuniavHel B CTpyKType OI1

IOucuunnuia «I[IpaBoBemenue» b1.0.04 saBnsercss 6a30BOM OUCHUIIIMHON LUKIA
yueOHOTO TMJlaHa NOATOTOBKM OaKajllaBpuaTa IO HampaBiaeHuio «11.03.02
VHPOKOMMYHUKALIMOHHBIE TEXHOJIOTUM W CHUCTEMHl CBSI3U». M3ydyeHUe OUCHUITIUHBI
«[IpaBOBemeHWe» OCHOBHIBAaeTCS Ha 0Oa3e 3HaHWM, YMEHHH U KOMIETEHIIUH,
IIOJIy4YeHHBIX CTYOEeHTaMM B XOIe OCBOEHMS IIKOJIbHBIX KYPCOB.

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS




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

- Crioco6eH ompeensiTh KPyT 3aayd B paMKax [TOCTABIEHHOM IeIU ¥ BRIOMPATh OITHMAaIbHEIE
CIIOCOOBI UX PEIIeHUS, UCXOOs U3 JeHCTBYIOUINX ITPABOBLIX HOPM, UMEIOIIUXCST PECYPCOB U
orpanuuenuit (YK-2)

- Criocob6eH ¢popMUPOBATh HETEPIIUMOE OTHOIIIEHHE K KoppynuroHHoMy moBenenuio (YK-10)

CopepxkaHue OUCIUIIINHEI

P 1 HOBEI TEODPUU T TBa ¥ IIpaB

[Tonstue npasa. [ToHsaTHe rocygapcTBa. KoHIeNIuy IporuCX0XKAEHNUS TOCYyapCTBa U IIpaBa.
Hopwma npaBa. HopMaTHBHO-IPaBOBEIE aKTHI.

Paspmen 2. OTpacnu npaBa B PO

KonctutyunornHoe npaBo. ['paxkpaHckoe npaBo. TpymoBoe npaBo. CeMeiiHOe IIpaBo.
HWHpopMaImoHHOE IIPaBo.

Paspmen 3. MHGOpMAIIMOHHOE IIPABO

CTpyKTypa u cofepXaHue HHPOPMaLXOHHOIO IIpaBa

Pasmen 4. 3BomoyMg CUCTEMHI IIpaBa
OTarkl 9BOJTIONMY CHCTEMEI ITpaBa

OO61mast TPyAOEMKOCTD TUCITUIIIMHEL
72 gac(oB), 2 3ET
dopMa IpoOMeKyTOUHOU aTTeCTalluu

3aueT

Bb1.0.05 ®u3uueckas Kysabmypa u cnopm

e ocBOEHUS TUCUUIIINHEL

Llenbio mpenofgaBaHus OUCHUIIIAHL «PU3ndecKas KyJabTypa U CIIOPT» SBASETCS:

n3ydeHne 1 popMupoBaHre GU3NYECKON KYJIbTYPHI TUMYHOCTH U CIIOCOOHOCTH
HaIpPaBJIEHHOI'0 UCII0Ih30BaHUS Pa3HOOOPA3HBIX CPEACTB PU3NUYECKOM KYIbTYPHI,
CIIOpPTa U Typu3Ma IJIg COXPaHEHUS U YKPEIJIEHUS 300POBbs, ICUX0(hU3UIECKON
IIOITOTOBKY ¥ CaMOTIOATOTOBKM K OymyIel xXu3HU U MPodecCuoHaIbHON NesTelbHOCTU

MecTo pucuuniavHsl B CTpykType OII1

Oucuunnuaa «®usuyeckas KynabTypa u crnopt» B1.0.05 saBnsercs 06a30Bou
OUCIUIINHON IIMKJa y4eOHOro IJlaHa IOATOTOBKY OakajaBpuaTa II0 HalPaBlIEHUIO
«11.03.02 MHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUX W CUCTEMBI CBSI3U». M3ydeHue
nucuunnuHel «dru3nyeckas KyJIbTypa U CIOPT» OCHOBHIBaeTCS Ha 0a3e 3HaHUM, YMEHUU
Y KOMIIETEHLIUY, TIOJIy4YEeHHEIX CTYOEeHTaMU B XO[1€ OCBOEHUS LIKOJIbHEIX KYPCOB.




TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

- Cnioco0eH nopaaepKrUBaTh JOMKHBIN YPOBEHb (PU3NUECKOM IIOATOTOBIEHHOCTH OJIs
obecrie4eHus TIOJTHOLIEHHOM COIMaIbHOM U mpodeccroHanbHOM nestenbHoCcTH (YK-7)

CopepxkaHue OUCIUTIIHHEL

P 1. du3nyeckasd KyJIbT BII HMOHAJIbHOM IIOATOTOBKE CTYIEHTOB 1 CIOPTHUBHASL
IIOACOTOBKA CTYIOEHTOB B BATEILHOM II

du3uyeckas KynbTypa B IpodeCcCrOHaIbHOM IIOATOTOBKE CTYOEHTOB M COIIMOKYIbTYPHOE
Pas3BUTHE JTUYHOCTHU CTymeHTa. ColranbHO-0M0I0THYeCKe OCHOBH afjaliTalliy OpraHu3Ma
YyeJioBeKa K (pu3n4eckoi ¥ yMCTBEHHOM [IesITeIbHOCTH, pakTopaM cpemsl obutanus. O0pa3
XKU3HM U €T0 OTPakeHue B mpodeccruoHanbHOM gesiTenbHocTH. O0mas husnyeckas u
CIIOPTUBHAS MTOATOTOBKA CTYOEHTOB B 00pa30BaTeIbHOM IIpoliecce. MeToouyecKre OCHOBHI
CaMOCTOSITEJIbHBIX 3aHATUN HHU3UYECKUMU YIIPaKHEHUSIMHU U CAMOKOHTPOJIb B IIPoliecce
3aHaTHi. [IpodeccruoHanbHO-IPUKIIagHas Guandeckas MOATOTOBKa OyIyIIUX CIIEIMaiCTOB
(TITI®IT)

Paspen 2. 5a30BhIM KOMIIEKC 3aHATHM 10 00111es GU3nIecKoi IOIr0TOBKE.

YnpaxXHeHus 71 Pa3BUTHUST OCHOBHEIX (pr3nyecKux KauecTB. COBepIIeHCTBOBAHNE
KOOPOUHAIIMOHHAIX CITOCOOHOCTEH.

Paspen 3. Kommnekc 3aHATHY 10 00I11e# GU3n4YecKol MOATr0TOBKE.

YnpaxxHeHus 71 Pa3BUTUS BEIHOCIIMBOCTH, CHJIBI, JIOBKOCTH, OBICTPOTHI, THOKOCTH.
Kcronmb30BaHue OIBUKHEBIX CIIOPTUBHBIX UTP.

OO61mast TPyA0EMKOCTD AUCITUIIINHEL
72 gac(oB), 2 3ET
dopMa IpOMeKyTOUHOU aTTeCTalluu

3auer

b1.0.06 HuiiceHepHasi u KoMnbliomepHas 2paguka

Lenu ocBoeHUST TUCHUILINHEL

Llenbio mpemofaBaHus OUCHUIIIMHE « MHXKeHepHas 1 KOMIIbIOTepHas rpaduka»
SIBIISIETCSI:

dbopMupoBaHue pyHIaMEeHTAIbHBIX 3HAHUM OyIYITUX CIIEIMaIuCcToOB B 00/1acTH
MOJIeTMPOBaHUS U3[EJIUN U CO3[IaHUS IPOEKTHO-KOHCTPYKTOPCKOM U TEXHOIOTUYECKON

CpPenCTB u TEXHOJIOTHH , IIpUMEHEHNE ITOJIYyYEHHBIX 3HAHUU U YMeHI/IfI 01 YCIIEIOIHOTI' O

AJOKYMEHTAIINN C MCIIOJIb30BaHNEM COBPEMEHHBIX METOJOB M CPENCTB I/IH(bOpMaLII/IOHHLIX




OBJIaJ€HUNA ITOCIEeOYIOINUMU CIIeITMAJIbHBIMU NUCIUIIIINHaMA yqe6Horo IIJIaHa

MecTo pucuuniavHel B CTpykType OI1

HucrunnuHa «MHXeHepHas U KoMIbloTepHas rpaduka» 51.0.06 saBnseTcss 6a3oBoi
OUCLUIIMHON LKMKJIa y4eOHOTO IjlaHa NMOATO0TOBKM OaKajaBpHaTa [0 HaIpaBIeHUIO
«11.03.02 MHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUX U CUCTEMBI CBSI3U». M3ydeHuUe
nucuuniauHb «VHXeHepHas U KOMIbIOTepHas rpaduka» OCHOBHIBaeTcd Ha 0Oase
3HaHUU, YMEHUU U KOMIIETEHLUH, MOJNYy4eHHHX CTyYAeHTaMH B XOOe OCBOEHUS
IIKOJIBHEIX KyPCOB.

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

- Cnoco0eH TOHMMATh IIPUHITUITE Pa0OTH COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUHN U
KCIIONMb30BaTh UX IJIS pelleHus 3afayd nmpodeccuoHanbHou gestenbHocTu (OITK-4)

CopepxkKaHue OUCLUIIINHEL

Paspen 1. BRemenue. MeTonbl IpoelinpoBanus. 3d MoIeIupoBaHue
[Tpeomert Kypca, ero pojib U 3HaYeHHe B IIOATOTOBKe NHKeHepa. MeTob

mpoelupoBaHus.lleHTpanbHOE U TTapaielbHOe IPOeLPOBaHNe U UX OCHOBHEIE
cBoiicTBa.CucTeMa [IBYX U TPEX IJIOCKOCTeN. 3d MOfeIupoBaHue

Paspen 2. OcHoBuble cBefenns 00 ECK]I. ITpaBuna obopMIeHNsS YePTEKEN.

[TonsaTHs 0 cTaHmapTe U cTaHgapTulauuu. Kateropuu cranmaptoB. CtanmapTel ECK]I:cocTas,
Knaccudukaims, obo3navenuss.CtanmapTel ECK]I Ha odopMIeHre YepTexKen:

dbopmatsl, MaciTabwl, TUHUY, IIPUPTHUEPTEXRHBIE. OhOpMIIEHNE U YepTeXKa.

P Uu xeHud.Hanecenu MepOB Ha yepTekax

Knaccudukaius n300paxkeHuii: BUOH, pa3pe3bl, CEYEHUS U BHIHOCHBIE 3JIEMEHTHI. YCI0BHOCTH
U ympoteHus B u3obpaxenusax. 'papudeckoe n3odpaxkeHre MaTepruasioB Ha yepTexkax. Obume
IIpaBXJia HaHECEHUSIPAa3MePOB Ha YepTekKaX(BLIHOCHBIE, pa3MepPHEIE TMHUY, pa3MepHBIe YUCTa,
YCJIOBHBIE 3HAKM)

Paspen 4. YepTrexu getaneu

Bupbl u3menuit 1 KOHCTPYKTOPCKUX TOKYMeHTOB. O603HaUeHNEeKOHCTPYKTOPCKUX TOKYMEHTOB.
YepTexku meTasie: cogepxanue u TpedoBaHue K odopmiaeHuio. CBsi3b POPMEI meTanu
CHeoOXOOUMEIMYHKCIIOM n300paxkeHuii. BeI6op rimaBHOr0 n306paxeHusi. OCHOBHEIE METONUKHI
Ha3HayeHHUs Yucja pa3MepoB HauepTeke: pa3Mephl GOPMHI ¥ B3aUMHOT'0 PaCIIOIoKeHus, 6a3bl
IJISL OTCYeTa pa3MepoB. YCIOBHOCTH U300paxKeHus: pe3bObl Ha CTepPKHE U B OTBEPCTUU

Pasmen 5. KOHCTpPYKTOpPCKas JOKYMeHTalus Ha CO0POYHYI0 eguHUIY.F1300paKeHNs pa3bEMHBIX

1 HepPa3bhEMHBIX COeIUMHEHUN
KoHCTpyKTOpCKast JOKyMeHTAlus Ha COOPOYHYIO eOWHUITY. BUIbl yepTexkel u UX Ha3HAYEHHUS.

COOpoYHHIH YepTEXK: colepKaHue U TpeboBaHue K opopmiienno. CnenuduKanms: Ha3HaueHne
¥ TIOPSIIOK 3aIO0JTHeHHUs. BUabl pa3bEMHBIX COeIUHEeHU N, BUIE HEPa3bEMHBIX COeIUHEHUH.
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Paspen 6. YTeHune U neTaaupoBaHue YepTeka COOPOYHON eIUHUIIH
OO1mas MeTOMKA YTEHUS YepTexka COOPOYHON eqUHHUIILL. Y4YeT YCI0BHOCTeH n300paxkeHus Ha

cOOpPOYHEIX YepTexkax. [TocrnenoBaTeIbHOCTh YTEHUS ¥ 0OCOOEHHOCTH NeTaTuPOBAHUS
Paspmen 7. CxeMbI 3JIEKTPUYECKHUE

O61ue TpeOOBaHMS K BBHIITOTHEHUIO 3JIEKTPUYECKUX CXeM. [IpaBuiia BHIIIOTHEHUS
MIPUHLIUIIAATbHBIX cXeM. [IpaBusia BEHIIOTHEHUS IePEYHS 3JIEMEHTOB

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

3aueT

b1.0.07 ®u3uka

Llenu ocBOEHUS TUCUUIIIUHEL

Llenbio mpenofgaBaHus QUCHUIIUHEL «PU3UKa» SBISETCS:

(yHOaMeHTalbHas IIOATOTOBKA CTYAEHTOB IO (pu3uKe; GOPMUPOBaHNE HABEIKOB
VCIIOJIb30BAHMSI OCHOBHBIX 3aKOHOB JUCIUIIIMHEI K PEIIEHUI0 3a7a4, CBI3aHHAIX C
IpodheCCUOHATbHON AeSATENTbHOCTEI0; (OPMUPOBaHUE Y CTYOEHTOB HAy4YHOI O
MUPOBO33PEHNS, YMEHUS aHATNU3UPOBATh M HaXOOUTh METOIHI PELIeHUST PU3NIECKUX
mpo6ieM, BO3HUKAIOUINX B 00J1aCTH, CBSI3aHHOM C MPO¢deCCHOHAIbHOM eI TeTbHOCThIO.
AKTyanmbHOCTb U3y4YeHUs yueOHOM TUCITUIIIMHE B PaMKaX OCHOBHOM
npodeccruoHanbHOY 00pa30BaTeIbHOM TPOrpaMMbl 00y CIOBIEHA HEOOXOIUMOCTHIO
OCBOEHUS CTyOeHTaMU OCHOBHHIX 3aKOHOB KJIaCCU4YECKOU MEXaHUKH,
37IeKTPOAMHAMUKY, ONITAKH; OCBOEHNE METONOB PEIIeHUsT TUITUYHBIX PU3NIEeCKUX
3aJ1ay4, U3y4YeHusT METONOB ITPOBeNeHusT ¥ 00paboTKY (GU3UUECKOT0 IKCIIEPUMEHTA, YTO
103BOJIsIeT (HOPMHUPOBATh U Pa3BUBaTh 00IENpodecCcroHanbHble KOMIIETEHIIUN
OyOyIIero CreluanaucTa.

MecTo pucuuniavHel B CTpyKType OI1

HOucnunnuia «®usuka» b1.0.07 gBnsgercss 0a30BOM OUCIHUMIAHON IUKIIa Yy4eOHOTO
mjlaHa TNOATOTOBKM OakKanaBpuaTa @O0 HanpaBrneHuo «11.03.02
VHPOKOMMYHUKALIMOHHBIE TEXHOJIOTUM W CHUCTEMHl CBSI3U». M3ydyeHWe OUCHUIIUHBL
«®u3mKa» OCHOBHIBAeTCS Ha 0a3e 3HAHUMU, YMEHUN U KOMIETEHIIUM, MOTyYEeHHHIX
CTyAE€HTaMH B XO[l€ OCBOEHHUS LIKOJIBHBIX KyPCOB.

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS
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[Tponecc u3yuyeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUN:
B cootBeTctBUE ¢ PTOC:

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

- Crioco6eH caMOCTOSITeIbHO TPOBOIUTD 3KCIIePUMEHTAIbHBIE UCCIIENOBAHUS M UCIIOIb30BATh
OCHOBHEIE ITpHEeMBI 00pa00TKHY U MTPeCTaBIeHUS MMONyYeHHBIX faHHbIX (OITK-2)

- Crioco6eH OCyIIeCTBISATh MMOMCK, KPUTUYECKUM aHANTM3 U CUHTEe3 HH()OPMALUK, TPUMEHSTh
CHCTEMHBIY MTOOXOM [JIS PellleHus MocTaBIeHHBIX 3agay (YK-1)

CopepxkaHue OUCHUTIIMHEL

Paspmen 1. MexaHnKa

KunemaTrKa ¥ quHaMUKa MaTepralbHOU TOYKU. KHeMaTuKa BpallleHUsl BOKPYT HEMOABUXKHOU
ocH. 3aKOH U3MEHEeHHUS U COXpaHeHUs UMITyJIbCa CUCTEMEBI MaTepUalbHEIX TO4YeK. LleHTp Macc
CHCTEMBI MaTepUasIbHBIX TOYEeK. MOMEHT CUJIBI ¥ MOMEHT UMITyJIbCa [AJISI MaTepPUabHOW TOYKHU U
CHACTEMHI MaTepUaJIbHBIX TOYEK. 3aKOH U3MEHEHUS U COXPaHEeHUSI MOMEHTa UMITyJibca. MOMEHT
WHepIuu TBepHoro Tena. Pabora u MomHoCTh. KuHeTHYeCKask 9HEPTUA Tejla Mpu
IIOCTyIIaTeIbHOM U BpalllaTe/IbHOM [BUKEHHUSIX. TeopeMa 0 KHHETUYeCKOW SHEPTUH.
KoncepBatusHble cunbl. [loTeHnanbHas sHeprus. CBsi3b KOHCEePBAaTUBHOU CUJIBL U
MMOTEHIWAIbHOM 9HEPTUHU. 3aKOH U3MEHEeHHUS U COXPaHEeHUSs IIOTHOM MEeXaHNYeCKOU SHEePTUH.
Paspen 2. SnekTpocraTrka. [TOCTOSHHEINA TOK

OeKTpocTaTUUECKOe I0JIe B BaKyyMe. JJIeKTpudyeckuil 3apsan. 3akoH Kynona. Bektop
HaIPSAKEHHOCTH 3NEKTPUYecKoro nonsa. CAIOBbEIe TUHUU. DJIEKTPOCTaTudecKas TeopeMa
laycca. [ToTeHIIMANbHEIYA XapaKTep 3JIEKTPOCTAaTUYECKOT0 0. [IU3/IeKTPUKY B
3JIEKTPOCTAaTU4YeCKOM IoJie. [IpOBOOHUKY B 311€KTPOCTATAUYECKOM I107Ie. DNEKTPOEMKOCTD
MIPOBOJHUWKA W KOHAEHCATOPa. DHEPrus B3auMOAEUCTBUS CUCTEMHI 3apAA0B. JHEPTUs
3apsKEHHOT0 KOHeHcaTopa. O0beMHas MIOTHOCTh S9HEPTUU 3NEKTPUUECKOTO TOJIS.
[ToCcTOSTHHBIN 37IEKTPUYECKUY TOK. 3aKOHHI IIOCTOSTHHOTO TOKa.

Pasgen 3. MarHuTOCTaTHKA

MaruutHoe mose. CUmbl, AeUCTBYIOIINE B MarHUTHOM I10JI€ Ha OBUXKYIIUECS 3apsObl U TOKU.
Pacuer MarHUTHEBIX ITOJIEN C MOMOIIBIO 3aKOoHa buo-CaBapa-Jlannaca. TeopeMa ["aycca gns
MarHUTHBIX 1Tojied. TeopeMa 0 HUPKYJISIIMY MAarHUTHOTO T10JIS B BakyyMme. PaboTa mpu
repeMelleHnuy BUTKa C TOKOM B IIOCTOSTHHOM MarHUTHOM I10Jie. MarHUTHBIE CBOMCTBa
BelleCTBa.

P 4 KTPOMAarHeTu3M

fIBnieHre 51eKTPOMarHuTHOM MHAYKIKU. 3aKoH QPapapess. CaMOUHAYKIUA ¥ UHOYKTUBHOCTb.
JHeprusi MarHUTHOTO T0JIsI. YpaBHeHUS MakcBena B HHTerpanbHOU Gopme. 'paHuYHEIE
YCJIOBUS ¥ MaTepHasibHbIE YPaBHEHUS.

Pasmen 5. Kone6aHus 1 BOJTHEL

FapMoHuYeckue KojeOaHus U UX XapaKTepucTuku. CloxkeHrue rapMOHUYECKUX KojleOaHu.
3aTyxatomue KonebaHus. BeIHyKOeHHbIe Kojle0aHusi. 3aBUCUMOCTh aMITJIUTYAB ¥ (ha3bl
KosiebaHMM OT 4acCTOTH. Pe3oHaHC.YIipyrue BONHE. YpaBHeHUe Oeryiiel BOJIHE. YpaBHEHNE
Hanam0Oepa. [ITOTHOCTH MMOTOKA SHEPTHH, HHTEHCHBHOCTD YIIPYTroX BOIHEL. BekTop YMoBa.
Crosiure BOJIHBL. JJIEMEHTHl aKyCTUKHU.DJIEKTPOMAarHUTHEIE BOTHEL. YpaBHeHUe [Janambepa fs
3JIEKTPOMAarHUTHOU BOJIHEL. CBOKCTBA 3/IEKTPOMArHUTHAHIX BOMIH. [I7TOTHOCTE ITOTOKA SHEPTUU
3JIEKTPOMAarHUTHOU BOJIHHI (BEKTOD YMoBa - [IoMHTUHTA).

Paspen 6. BonHoBas onTHKa
9nemeHnTH GoTomeTpui. [lIKana 3MeKTPOMarHUTHHIX BOTH. ['eoMeTprUecKast ONTHKaA.
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HHuTepdepeHnus cBeTa. YCI0BUSI MaKCUMyMOB U MUHMMYMOB. BpeMeHHas U IPOCTpaHCTBEHHAS
KOTepeHTHOCTh. UHTep(depeHImoHHbIEe ONBITH. MHTephepeHINs B TOHKUX IIJIeHKax. [Judpakuus
cBeta. [udpakuus Openens u @payurodepa. [IudppakunonHas pemetka.llongpusaius cBeTa.
EcTecTBeHHHIN U ONAPU30BaHHLIM CBET. 3aK0H Mamtoca. 3akoH bpioctepa. [IBoiiHOE
JydelnpenoMIeHue.

Paspen 7. KBaHTOBad ONTHKA ¥ aTOMHaA QU3UKa

3aKOHHI TemnIoBoro usnyyenusa. ®orosaddext. KBanToBasg runoresa u popmyna [lnaHka.
KopnyckynsapHoO - BOTHOBOY fyaniu3M cBeTa. JInHerdudaThle cieKTphl. QopMmyna banbmepa.
[Toctynatsl Bopa. BopoBckas Mogenb aToMa BOZOPOaa U ee HepocTaTKu. ['unoresa me bpoiins.
BornHOBHIE CBO¥CTBa MUKpodacTull. COOTHOIIeHUEe HeompeneneHHocTel ['eii3enbepra.
YpaBuenue Illpenunrepa. KBanToBast 4aCTHUIlA B OMHOMEPHOM OTEHIIMAILHON SIMeE.
KBaHTOBOMEXaHMYECKass MOEJb aTOMa BOgOpoaa. KBaHTOBLIE YKCIla ¥ YPOBHU SHEPTUM.
[TpaBuna orbopa. CriuH.

OO1mast TPYA0EMKOCTD AUCITUILINHEL
432 gac(oB), 12 3ET
dopMa MPOMeRKyTOUHOM aTTECTALUN

JK3aMeH

b1.0.08 Bwicwass mamemamuka

Ilenu oCBOEHUST MUCLUIIIANHEL

Llenbio mpernomaBaHus OUCHUIIINHEL «BRICIIasi MaTeMaTHKa» SBIISETCS:
dbopMupoBaHUEe 3HAHWH, YMEHUM M HAaBLIKOB, IIO3BOJISIONINX ITPOBOOUTD
CaMOCTOSITEIbHBIM aHaIu3 Mpo06ieM, BO3HUKAIOIINX B PA3TUYHBIX 00J1aCTIX
npodeccroHambHOM IeTETbHOCTH.

MecTo gucuunIuHLL B CTPyKType OI1

IOucuunnuHa «Bricias mateMatuka» b1.0.07 sBnsgeTcs 0a30BOM OUCLUIIIMHON IIUKIIA
yueOHOTO TMJlaHa NOATOTOBKM OaKajllaBpuaTa 0 HampaBiaeHHi0 «11.03.02
NHDOKOMMYHUKAIIMOHHEIE TEXHOJIOTUU U CUCTEMBI CBA3W». V3ydeHHe OUCIUMIIUHBI
«BrIcIas MaTeMaTHKa» OCHOBBIBAETCS Ha 0al3e 3HAHUM, YMEHMH U KOMIIETEHIUH,
IIOTy4YEHHBIX CTYAEHTaMHU B XO[le OCBOEHHUS IIKOIbHBIX KyPCOB.

TpeboBaHMS K pe3yabTaTaM OCBOEHUS

[Tpomecc u3yueHus: OUCIUIIIMHE HallpaBlieH Ha GOPMUPOBaHKE CIEAYIOMINX KOMIETEHIINH:
B cootBeTctBUE ¢ PTOC:
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- Crioco6GeH UCIOTb30BaTh MOJI0KEHHU S, 3aKOHBI M1 METOMB ECTECTBEHHBIX HAyK ¥ MaTeMaTUKU
I pellleHus 3amayd nHxKeHepHoU gesaTtenbHocTH (OITK-1)

CopepxkaHue OUCIUIIINHEI

Paspen 1. SneMeHTH TUHEHHOU anreOphl U aHATUTAYECKON TeoMeTPUHU
Kom1mekcHble Ynclia. I7IeMeHTH THHEHHOU anreOprl. CUCTEMBI THHENHBIX anrefpaniyeckux

ypaBHeHUN. BekTopHas anrebpa. AHaIuTAYeCKasd TeOMeTpHs.

Paspen 2. [ludbdepeHnmanbHoe ucuncienre QYHKIIMYA OOHOW TepeMEHHON

Oyuknus. [Ipenen. CpaBHeHNe 6eCKOHEYHO MankiX. HelmpeprIBHOCTh GYHKLIKWY B TOYKE U Ha
oTpe3ke. Knaccudukaims Touek pa3priBa. [I0HITHE TPOU3BOMHOM. TEOPEMEI O CPETHEM.
[TpaBumno JlomuTtans. [Ipon3BOmHEIE BEICIIUX TOPSOKOB. HiccnenoBanue QYHKIIMK OOHOM
IIepeMeHHOU.

Pasgen 3. UHTerpanbHoe Hcyrcnenne QYHKIUN OOHOU TepeMeHHOU

[TousiTve mepBooOpa3Hoy. TexHMKa UHTETPUPOBAHUS. 3aJaut, pellaeMbie C ITOMOIIbIO
oTpeneIEHHOT0 HHTerpana. CBOMCTBA OMpeaeéHHOTo HHTerpaia. Heco6CTBeHHbIM HHTETPAT.
[ToHsITHE CXOOUMOCTH.

Pazgen 4. OYHKIINY MHOTUX IepeMeHHBIX

YactHble npousBopHble. [Iubdepeniuan. [Ipon3BogHas 0 HalpaBlIeHUIO U TPAJUEeHT.
[uBepreHius 1 potop. KacatenbHas MI0OCKOCTh. DKCTPEMYMHI QYHKIMY ABYX IEPEMEHHBIX.

P KpaTHble MHTETPaIbl

[IBOMHOY UHTErpasl. BeiuncieHne OBOMHOTO UHTErpaja B AEKapPTOBLIX U IOISIPHBIX
KoopOouHaTax. IIpunoxeHus.

Pasgen 6. KpvBoIMHEVHEIE HHTETDATIBI

KpuBonuHeWHBIM HHTETPAJI BTOPOTO Pofa. YCIoBre He3aBHCUMOCTH KPUBOJIMHEHNHOTO
VWHTerpasa OT IyTu uHTerpuposanus. ®opmyia ['puna.

Paspen 7. [luddepeHnanvHble ypaBHEHUS

Iuddepennuanbuble ypaBHeHUd. 3agada Koy, cymmecTBoBaHYe ¥ €IUHCTBEHHOCTh PEIleHnH.
IuddepeHnuanbHble YpaBHEHUS C pa3fensomuMucs nepeMesseiMu. JITTY 1-oro mopspaxa.
Metop Beprynnu. JINY 2-oro nopsiika. MeTonsl pemnenus. [Ipunoxenus.

Pasgen 8. Teopus pamgoB

YucnoBoii psAf 4 ero cyMmma. [Ipu3Haky CXOOUMOCTH YUCIIOBHIX PAA0B. OyHKIMOHAIbHEIE PSAIEL.
CTemneHHOM PsAM, €r0 CBOMCTBA, ONEepalluy Haf CXOOIIIMMUCS CTeIIeHHBIMU PsAgaMu. Psab
Telinopa u MaknopeHa. TpuroHOMeTpU4YeCKu paf. QyHKIUN. Pansl Oyphe.

Pasgen 9. MHTerpanbHble Ipeodpa30BaHHUs.

[TpeoGpa3oBanue Jlamnaca, ero CBOMCTBa. MeTonbl Hax0XKAeHNUS U300paKeHN! U OPUTHHAJIOB.
Pemenue 3amay onepandoHHLEIM METOOM.

OO1mast TPyAOEMKOCTD AUCIUIIINHEL
432 gac(oB), 12 3ET
dopMa MpOMexRKyTOUHOM aTTeCTALUK

JK3aMeH
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Bb1.0.09 HuocmpaHHblil A3bIK

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpenofgaBaHus OUCHUIIUHE « MTHOCTPaHHBIN SI3BIK» SBIISETCS:
TIOBBIIIIEHNE YPOBHS BIafleHUsS NHOCTPAHHBIM S3BIKOM, JOCTUTHYTOTO Ha
IIpebImyInel CTymeHu 00pa30BaHus, ¥ OBJIafleHre CTYOeHTaMU He0OXOIUMEBIM U
IOCTAaTOYHHIM YPOBHEM KOMMYHUKATUBHOM KOMIIETEHIINHU [JII PELIeHUs COIMaIbHO-
KOMMYHMKATHBHBIX 3alad B PA3JIMYHBIX 0071acTSIX OBITOBOM, KYJIbTYPHOH,
mpodeCCuOHANIbHOY U Hay4YHOU NeSTeNbHOCTY IpU 001IeHUY C 3apy0eKHBIMHU
napTHepaMH, a TaKXke [IJId JalbHenIero caMoobpa3oBaHus.

MecTo pucuuniavHsl B CTpykType OI1

HOucnunnuHa «MHOoCcTpanHb# A3bIK» B51.0.09 sBnsgeTrcs 6a30BOM OUCIUIIUHON LUKIIa
yueOHOTO IJlaHa IOATOTOBKM OaKalaBpuaTa 0 HamnpaBiaeHuio «11.03.02
VHpOKOMMYHUKALIMOHHBIE TEXHOJIOTUM U CHUCTEMHl CBSI3U». M3ydyeHUe OUCHUIIUHBL
«MHOCTpaHHHIMN S3BIK» OCHOBHIBaeTCS Ha 0a3e 3HaHUU, YMEHUU U KOMIIETEHIUH,
IIOJIy4YeHHBIX CTyJIeHTaMH B XO[e OCBOEHMS IKOIbHBEIX KyPCOB.

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

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

- Cioco0eH OCYIIECTBIATH AET0OBYI0 KOMMYHUKAIIUIO B YCTHOM U MMUCbMEHHOM (popMax Ha
rocymapCTBeHHOM s3biKe Poccuiickou ®efepaiuu 1 HHOCTPaHHOM(bIX) a3biKe(ax) (YK-4)
- Cnoco0eH BOCIPHHUMATh MEeXKKYIIbTYPHOE pa3HooOpa3ue 00IIeCTBa B COLMATIBbHO-
HCTOPUYECKOM, 3TUYECKOM U ¢pumocodpckom KoHTekCcTax (YK-5)

CopepxkaHue OUCIUTIIMHEL

P 1. YueGHO-TO3HaBaTeIbHAS HUS

Bricmiee o6pa3oBanue B Poccuu u 3a pybexom. CTymeHuecKas XKu3Hb B Poccuu u 3a pybexkoM.
HicTopud ¥ Tpaguiuy MOEro By3a.

P 2 MallbHO-KYIbTYPHAS HUSA

fA3BIK KaK CPeiCTBO MeXKYJIbTypHOT0 o0uieHusi. Mup npupopsl. OXpaHa OKpyKarliei cpemsl.
[Tnrockl ¥ MUHYCH To0anu3anun. I1po6ieMsl ri1o0aabHOTO S3bIKa U KYIbTYPHL.

Paspen 3. [TpodeccruonanbHas chepa oOIeHNs

HHbopMaIlnOHHbEIE TEXHOJIOTUH.

Paspen 4. [TpodeccuonanbHas chepa obIeHns (IPONOIKEHNE)

Hay4Ho-TeXHUYEeCKHUH IPOTPecc U ero JOCTUKEHUS B chepe MHHOKOMMYHUKAIIMOHHBIX
TEXHOJIOTHUM U CUCTEM CBSI3U. [ITI0CH U MUHYCH BceoObieir nHpopMaTH3aluuu 061IeCTBa.
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OO611ast TPyA0EMKOCTDb OUCLUATIINHEL
216 gac(oB), 6 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3aueT, DK3aMeH

b1.0.10 ®unocopusn

Ilenu ocBOEHUS OUCLUUIIIUHEL

Llenbio mpenofaBaHus OUCHUIIUHEL «PUIOCODUSI» ABIIETCS:

H3y4YeHre pa3BUTus Punocopuu Kak HayKu; 3HAKOMCTBO C OCHOBHBIMH
TEOPETUYECKUMHU KOHIENIUIMU Gunocoduu, ¢ 6a30BLIMHU IMOHATUSIMHU U TEPMUHAMU
dbunocoduu, c UCTOpUEN CTAaHOBIEHUSI PUIOCOPCKUX HayIHBIX CUCTEM, C BIUSHUEM
¢unocopuy Ha MUPOBO33PEHNE YeJIOBEKA M Ha YEJI0BEUECKYIO KYIbTypPY

MecTo pucuuniauHel B CTpyKType OI1

HOuciunnura «®dunocopus» 51.0.11 aBnseTcss ogHOM M3 OUCIHUIIINH 00s3aTelbHAas
YacTh Y4eOHOTO IJlaHA IOATOTOBKM OaKajlaBpuaTa 1o HampaBiaeHuio «11.03.02
NHQOKOMMYHUKAIIMUOHHEIE TEXHOJIOTUX M CHCTEMBI CBA3U». WCXOOHBIA YPOBEHb
3HAHUM ¥ YMEHHUU, KOTOPLIMU MOJIXKeH 00jlagaTh CTYHEHT, MPUCTYIas K U3YYEHHUI
NaHHOM AWCLUIIIMHEL, ONpefenseTcs U3y4deHneM TaKuxX OUCLUIIIKH, KakK «HMcTopus
(uctopust Poccun, BceoOIiast HCTOPHS)».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

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

- Crioco6eH OCyIIeCTBISATh MMOMCK, KPUTHYECKUM aHANTM3 U CUHTEe3 HHDOPMALUK, TPUMEHSTh
CHCTEMHBIY MOOXOM [JS PellleHus MocTaBIeHHBIX 3agay (YK-1)

- Crioco6eH BOCIIPUHUMATh MEXKKYJIbTyPHOE pa3HooOpa3ue 0011ecTBa B COITHAIIbHO-
HCTOPUYECKOM, 3TUYECKOM U ¢punocodhckom KoHTekcTax (YK-5)

- Crioco6eH ympaBisiTh CBOUM BpeMeHeM, BEICTPAUBaTh U PeaTu30BHIBATh TPAEKTOPUIO
CaMOpPa3BUTHS Ha OCHOBE IIPUHITUIIOB 00pa30BaHus B TeueHue Bcer xku3uu (YK-6)

CopepxkaHue OUCIUIIINHEI

Paspen 1. Beepenue B punocoduo. 3apoxnenue ¢unocoduu B J[IpeBHen ['pervu.
OnpepneneHus Hayku ¢unocopuu u ee npegMmeta. OHTOIOrMYecKasd audpepeHus: pa3nuyue
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OBITHS U CYIIET0, SBJIEHHOTO U siBJIeHus. Punocopus Kak pyHIaMeHTaIbHas HayKa: MecTo
¢dunocopuu cpegu Opyrux Hayk. Kputepuu HaydHOCTH B punocoduu. Pazmensl pumocopuu:
OHTOJIOTH S, THOCEOJIOTHS, SIUCTEMOJIOTHS, 9TUKA, 9CTETUKA, aKCUOJIorus, punocodckas
aHTPOMOJIOTUA U ApP. KynbTypHO-UCTOpUYECKHE TUMB HGUIOCO(DCKUX CUCTEM: aHTUYHAS
dbunocodus, cpemHeBekoBas hunocodpusi, HOUKCKasa ¢punocodus, Kutackas ¢punocodus,
dbunocodus paluroHanuiMa, GuIocopus SMIUPHU3Ma, HEMEIIKUY KITaCCUUYEeCKUN Uaeanun3M,
¥“ppalnuoHanu3M, I0O3UTUBU3M, MaTepuanu3M, GeHOMEHOJIOTHS, SK3UCTEHLIMAaIUu3M, U [Ip.
MeTtombl GpUnocoPpCKOro mo3HaHus: peQaeKCcusi, UHTPOCIEKIINS, TOTUKa, TePMEHEBTHUKA,
CeMUOTHKA, MTUHTBUCTUYECKUM aHalu3 MPOU3BeNeHN! KIIaCCUKOB pumocopun. 3apoxkaeHre
dunocopun: reoMeTPUS U aKCUOMATUYECKUIM METO[I TO3HAHHUS, JIOTUKA, IT033UST U TeaTp,
opduyeckue mKoOkbL. [TepBrie humocodpckue MKOIL [IpeBHEN ['peliun (IOCOKPATUKHU), UX ULIen
Y TIPEeOCTaBUTEHN.

Paspen 2. Coductsl u Cokpat. ®unocodus [1naToHa.

IesTenbHOCTh COGUCTOB ¥ CTAHOBJIEHUE JIOTUYECKOW MBICITH B ¢umocodpuu. Bnusaue cohucton
Ha OOIIeCTBEHHYIO, MOTUTUYECKYIO0 U TYMaHUTAPHYI0 MBICIh B TOCyAapcTBax [IpeBHen ['penumu.
[TepeBopoT B ¢punocodru, CBI3aHHLIM C AeITeNbHOCThI0 COKpaTa. ITUKA KakK IpaKTUYecKas
dunocodus. Metonr! punocodpun CokpaTa: nuaneKTuKa (QHTUYHOE ONPefeieHue) u
MaleBTHKa. [11aToH Kak yueHUK CoKpaTa U COKpaTU4YeCKHE IITKOJbL. [ TaBHOE IIOHATHE
dbunocoduu IInaTtoHa - 3¥A0C KaK CMBICIOBO# 06uK Bemu. [uanoru [InaTtona. ITpo6iema
€IVHOI'0 ¥ MHOT'0T0, 1[eJIOr0 U YacTew, BEICIIKX ponoB. [uamor IlnaTtora «I'ocymapcTBo» Kak
TPYL 3TUKU U NONUTUYECKOU punocoduu. MimeanbHoe rocynapcTBo U yronus. Momenb
UMearbHOT0 rocynapcTBa 1o [11aToHy: TpU COCNIOBUS, TpU KOOPOOETeNH, BIacTh apUCTOKPATHH.
O6pa3oBaHKe U BOCIIUTAHNE B HOealbHOM rocynapcTse IlnaToHa.

Pasgen 3. ApyuCTOTeNb U IepUIaTeTUKA.

ApucrtoTtesnb KaK y4eHUK U KPUTUK [11aToHa. ApUCTOTENb KaK CO3HaTeslb €eBPOIIEMCKON HayKH.
Mertogonoruyeckuii anmnapaT ApUCTOTeIA: JIOTUKa U CUCTEMa KaTeropuu. TpaKTaThl KOpIyca
«Opranon». OTHOIIIEHNE HayKU U «I1epBOM (Hunocopuu» CoraacHO ApUCTOTEN0. YUeHUe 0
MHOTO3HQYHOCTH CYIIEr0 U YETHIPEX IIPUYMHAX CYIIeCTBOBaHUS: opMasibHasA, MaTepuanbHas,
mesiTeNbHAs U lieneBasi. [uneMopduyeckuit IpuHIKNI B pumocopun: popmMa U MaTepHUs.
«Qu3nuKa» ApUCTOTeNs KaK HayKa O IeVCTBUU U IBUXKEHUU B IpUpofe. [lelCTBUe-COCTOSHUE:
MOHSATHE «3HEPTUU» COTTIacHO ApucTtoTenio. [TpobneMul TpakTaTa Apuctorens «O gyie».
TpakTtaTel ApucToTens 00 9TUKE U MOTUTUYECKON PUI0COPuH.

Pasgen 4. SnnuHUCTUYECKHE U PUMCKUE GUI0COPCKHE IIKOIEL.

dunocodckue MIKOJH 3JITUHUCTAYECKOTO ¥ PUMCKOTO IIEePUOI0B: KHUHUKH, CKETITUKH,
KUPEeHauKH, CTOUKH, SIIUKYPEUIlsl, MeIUOIIaTOHNKY, HEOTIJIaTOHUKH.

Paspen 5. CpenHeBekoBas hunocopusi.

BrnusiHre MOHOTEMCTUYECKUX PETUTUN Ha Pa3BUTHE €BPOINENCKoN Gunocodun u HayKu.
CpenHeBekoBas Qpuiocodus KaK peaurnostHas gunocodpus. XpucTuaHCKas CpefIHeBEeKOBas
dbunocodus: MaTpUCTUKA U CXONACTUKA. BIUsHUE HEOIIaTOHUKOB Ha Pa3BUTHE CPEIHEBEKOBOM
XpUCTHAHCKOU punocodun. [Tepromgsl CX0MaCTUKK: PAHHSS, BLICOKAS, IO3THSS U «BTOPAs»
CXONTaCTUKU. [TpencTaBUTENIN PA3HBIX IEPHUOMOB CXOIACTUKY U OCOOEHHOCTH UX YYEHUH.
CxomnacTuKa Kak pe3ylbTaT BIUSHUS apUCTOTeNN3Ma Ha Pa3BUTHE CPEOHEBEKOBOM
XPUCTHAHCKOM ¢punocopuu. Bompoc 06 «yHHBEPCATHUSIX» KaK CKBO3HOM BOIIPOC CXOTACTHUKHU:
HOMHKHAJKU3M U peanu3M. CxolaCcTUKa U HayKa. [[uajeKTuKa (CpefHEBEKOBOe ONpefeieHre) Kak
JIOTYKa CXO0JIaCTU4eCKoM HayKu. McnamMcKas cpegHeBeKoBas puiocodus: «KanaM» U
«(panbcada». Bnusinue HeonnaToHU4YeCKOU punocoduu u punocodpun ApuctoTens Ha
HCIIaMCKYI0 CpeIHEBEKOBYIO (punocoduio.

Pazmen 6. ®unocodbus Uumuu u Kuras.

dumnocodckas Meicib cTpaH BocToka: Mumus u Kutai. 3apoxneHre HHANKACKONW GUIT0COPCKON
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MBIC/TM B BeOUYECKU ITePHO], €€ pa3BUTHE B IIepHUOMbl OpaxMaHu3Ma U Yrnauuiiag. [llects
WHONKACKUX QumocodCKuX MKOM (mapiilaHa): ora, CaMKXbsl, HbssI, BalIlleIlIiKa, afiBaiTa u
OBaiiTa-BeflaHTa, TypBa-MuMaHca. IlIkomna nokasra. ®unocodpckue MIKOIL Oyanu3Ma:
BalbxalllMKa, cayTpaHTHKA, MafiXbsIMMUKa, Hioradapa. 3apoxXaeHne KuTaucKol ¢pumocodhckoi
MBICJIM Y 3TI0Xa «CTa IKO». «Jlao A3 I[3UHb» KaK IeHTPaIbHOE PEIUru03H0-QUI0copCKoe
NIPOM3BEeIeHNUSI KUTAUCKOU KynbTyphl. dunocodus koHPyLrancTea. Punocodpus gaocusma.
dunocodckue MIKOIEI MUH-1135 (<IITKOJIa UMEH») U P3-1135 («IIIKOJIa IETUCTOB).

Pazpen 7. dunocodus Bo3poxgenud u Hadana HoBOro BpeMeHu.

dunocodus Bo3poxKaeHUS U OTKPHITUS B MaTeMaTHUKe, MeXaHUKe, aCTPOHOMUHU. BnusHue
HEOIIaTOHUKOB Ha ¢unocoduio sanoxu Bo3poxnenus. [IpencraButenu ¢punocobpun
Bo3poxmenust u OCHOBHEBIE upuen. dumocodus Hauyana HoBoro BpeMeHu 1 €€ OCHOBHOM BOIIPOC -
KaKOBHI HauabHBEIE YCI0BUS NMO3HaHUA? Punocodrs paluroHanu3Ma, e€ IpefACcTaBUTeNN U UAen:
Pene [Jekapt, Bapyx (Benenukr) Cnunosa, ['otdpun Bunsrensm Jleibuun. [lekapT u ero
«Pa3MebIninenHus o mepBou ¢punocopun». [lekapT u ero «Pa3MBILIIIEHUS 0 MeTOAe». YeTrIpe
IIpaBUJIa [JIsT «HAY4YHOTO yMa» corynacHo [lekapTy. [IpoekT MateMaTu3aiuu Gunocoduu
cornacHo CMHO3€e: MOOYCH ¥ aTPUOYTHI KAaK reoMeTpusi BeuHou cyOcTanuuu. dunocopus
JlenibHMLIa: MOHAHOJOTUSA U Teoautesi. dunocodus sMIUPU3Ma, €€ MPENCTaBUTENIN U UEH:
®pencuc bakon, Tomac I'o66c, [IxoH JIoKK. «HoBEIN OpraHoH» B3KOHA U yYeHUE 0 YETHIPEX
«H0JIaxX», MPeNSITCTBYIOIINX TO3HAHUIO. Y TUTUTapucTCKas ¢pumocodust Tomaca 'ob66ca:
IIOHSITHE eCTECTBEHHOTO U MCKYCCTBEHHOI'O Tejla corjlacHo ['o66cy. AGcTparupoBaHue 1
MIOHSITHE 3HaKa cornacHo [IXK. JIOKKy. PaHHUM aHTIMICKUN CEHCYyalu3M, ero peacTaBuTenu

P HeMmenkas K nyeckas gu Us

TpancueHnmenTanpHas punocodus M. Kanrta Kak crnocob peuieHus: yCaoBUi MO3HAHUS:
KOMIIPOMHCC MeXAY panuoHanu3MoM U sMnupu3MoM. dPunocodpus KaHTa «JOKPUTHUECKOTO» U
«KPUTHAYECKOr0» Iepruonos. [lepBas «kpuTtuka» Kanrta - «KpuTrKa 4uCcTOro pasyma.
AmnpuopHoe 3HaHHUE B IIpefiesiax ONbITa: IOHATHE (eHOMeHa (IBJIeHUS) U «Bellu B cebe»,
HEII03HaBaeMOCTh «Bellld B cebe». YueHne KaHTa 0 CHHTETUYECKOM IT03HABATEeIbHON
OesTeIbHOCTH: allpUOpHBIEe (POPMEI IPOCTPAHCTBA X BDEMEHHU B BOCIPUATUU, CUHTE3 YHUCTOU
anmnepuenuuy. [IoHATHE TPAHCIIEHOEHTAIbHOTO U SMINPUYECKOT0 CyOBEKTOB. [ToHSITHE
TPaHCLeHAEHTaIbHON UJIIIO3UN: ITapajioTu3Mbl M aHTUHOMUU. YeThpe aHTUHOMUY U YeThIpe
«Beu B cebe». CBoOoMa Kak «Belllb B ce0e» 1 Kak IpefMeT IIPpakKTHYecKoro pasyMa. «Kpurrka
IIpakTUdecKoro padyma» M. Kanra u npobnema HaydHOM 3TUKHU. «KpHUTHUKa CTIOCOOHOCTH
cyxpeHus» Y. KaHTa u ero y4eHue o 1enecoo0pa3HOCTU. ICTeTUUeCKUe KaTeropuu Kanra.
[ToHsiTHE TpaHCLEHAEHTAIbHOTO CyObeKTa KaK 0€CKOHEUHOI0 TOXKIECTBa COTJIacHO y4eHuo H.
['. Quxte. «Haykoyuenue» u «DaKTH CO3HAHUA» KaK I'TIaBHLIE COUNHEHUS
TPaHCIeHIEeHTanbHOro upeanuismMa Ouxre. TpaHcHeHOeHTaNbHasI Gunocodust 1. B. lllennusra:
CyOBeKT-00beKTHOE EIUHCTBO U 00BEKT-CYObEeKTHOE eIUHCTBO. [I0HATHE CIIEKYISTUBHOM
dunocodpuu. IlousiTue «Bceobirero» cornacHo I'. B. ®. T'erento: eqUHCTBO KaK «TOXAECTBO C
€000l ¥ CO CBOEM IIPOTHUBOIIOIOKHOCThIO»., «DeHOMEHOIOTUS qyXa» [eresis: MOHUMaHUe
cyOCcTaHIMM KakK cyObeKkTa. [Inanektuka ['erens: Bceobiiee, o0CoOGeHHOE, eMUHUYHOE, CHSITHUE,
IIepPBOE U BTOpPOE OTpUllaHue. «HayKa JTOTUKN», « QHITMKIOoNeaus GuinocohCKux HayK»,
«9CTeTUKa» - CoOunHeHud ['erens, HanMcaHHbIE B pa3HOe BpeMs.

P ®u U U HOHaJIu3Ma, MaTepruaanu3Ma U MapKCu3M

Hppamnumoranu3M Kak pa3pylleHne cucreMatndeckon gunocodpuu: A. Hlonenrayap, C.
Krepkerop, ®@. Huute. ®unocodust J1. Geitepbaxa Kak HaWBHBIM MaTepUATU3M.
[uanekTuyecKuil 1 UCTOpUUeCKuu MatepuanusM K. Mapkca u ©. OHrensbca.

P 10. ®u us B Poccuu. Oun g XX BeKa.

dunocodckue ob6pazoBaTebHEIe TPOrpaMMbl 6paTheB JInxynoB B CliaBIHO-TPEKO-TaTUHCKOMN
Axapemun, n ®eodunakra JlIonatuHckoro. M. B. JIoMoHOCOB Kak punocod u y4EHBIN.
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ComuanbHo-nonutudeckue B3rnsann [1.4. YaamaeBa. CrnaBsHOPUILCTBO U cnaBsHOGUIB: A.C.
XoMsakoB. [TousernnyectBo: ®©. M. JTocTtoeBckuid, H. AkcakoB. [IOCTOEBCKM KaK KPUTUK
HUTHUIM3Ma: POCCUUCKUY MppanuoHanu3M. 3anagaudectso: U. A. T'epies. Pycckas
penuruo3Has ¢umocodus u punocodus «sceenuucta»: B.C. ConoBrés, kKH. E.H. Tpybenko,
C.H. Tpy6emxko#i, C.JI. ®pask. Poccutickuit Mmapkcu3sm: I'.B. IInexanoB u B.W. JleHuH.
Poccutiickoe HEOKaHTHHCTBO U poccuiickas heHoMmeHosorus: I'. I'. [llmet. ®unocodus XX Beka
KakK IIPOAoIKeHNWe pa3BUTUS uaen no3guen pumocopun XIX BeKa: HEOKAHTHAHCTBO, ITEPBHIA
MIO3UTUBU3M, SMIUPUOKPUTULIN3M, MaTepHranusM, GeHoMeHosorusa. OCHOBHbEIE HallpaBIeHUs
dbunocodpuu XX BeKa, UX IPeCTaBUTENH, UOen: PeHOMEHONOTHS, SK3UCTEeHIIalbHas
dunocodust, aHanuTudeckass gunocodus, Heomo3uTUBU3M, Gpunocouss u MeTOIHI
IICUX0aHaI13a, IOCTIO3UTUBU3M, TOoCTMOHepH. deHoMeHonorHsI, HEeHOMEHOIOTUYEeCKUN METO]I
9. I'yccepns u peHoMeHoNnoruueckas gunocodus Hayku. PyHImaMeHTalbHAs OHTONIOTUS M.
Xaiperrepa Kak pachopManu3anusi GeHOMEHOJI0TUH. JK3UCTeHIInanbHas ¢umocodpus: 2K.-I1.
Captp, A. Kamio, K. dcnepc. ®unocodus ncuxoananusa: 3. dpenim, 2K. JlakaH.
JIMHTBUCTHYECKUM aHAIU3 U HEOTIO3UTHUBUCTCKas ¢umocodpus Hayku: P. Kapuamn, M. [Inuk, JI.
Butrenmreiit. [IoCTIO3UTHBU3M U Hay4YHbIE PEBOIOLMY. [TOCTMOEPH U «KYJIbTYPHEIE
peBomonuu» XX BeKa.

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

DK3aMeH

b1.0.11 TeopemuueckKue 0CHO8bI 3/1eKMPOMEexXHUKU

Lenu ocBOeHUS OUCLIUITIINHEL

Llenbio mpemogaBaHus QUCIUIIIMHE «TeopeTuyeCcKue OCHOBEI 9JIEKTPOTEXHUKHI»
SIBJISIETCS:

M3y4eHre OCHOBHEIX MOHSATHH, OIIpefie/IeH’ i 1 3aKOHOB, KOTOPHIE IITHPOKO
HCIIONIb3YIOTCS BO BCEX IMOCJIEAYIOIIMX CIeIHaTbHEIX TUCIUIIINHAX. F3ydyeHne
«TeopeTuyecKre OCHOBEI 9JIEKTPOTEXHUKH» HAIMPABIIEHO Ha ITy00KOe IOHUMaHue U
3HAHME AaHATUTUYECKUX ¥ YMCIIEHHBIX METOI0B, KOTOPHIE OMMCHIBAIOT IIPOIIECCH B
3JIEKTPUYECKHUX IeTISIX aHaIOTOBEIX cucTeM. Kypc «TeopeTuyeckre OCHOBEHI
9MIEKTPOTeXHUKHU» IpeJHa3HAUYeH TAaK¥Ke MJIS MONyYeHUs 3HAaHUH 10 PeIIeHHI0
IIPAKTHYECKUX 3aflad, BO3HMKAIIUX B IIPOIIECCE UCIIOb30BAHUS COBEPIIEHHOTO
TEJIeKOMMYHHMKAIIMOHHOT0 060pymoBanus. [Juciunnuta «TeopeTuueckue 0CHOBEL
3JIEKTPOTEXHUKU» SBIISIETCS MEPBOM MUCIUIIIMHON, B KOTOPOU CTYAEHTH U3y4aioT
METOMEI aHa/IM3a YCTPOHCTB JIEKTPO- U PAaguOoCBsa3u. OHA HAaXOJUTCS Ha CTHIKE
IUCLHUIIINH, 00ecreynBaoux 6a30ByI0 U CIEIUAIbHYIO IIOOTOTOBKY CTYIEHTOB.
HucnunnuHa «TeopeTuyecKre OCHOBH 9JIEKTPOTEXHUKKU» 00€CIIeYHnBaAEeT
dbopMupoBaHue GyHOaMeHTa IIOATOTOBKY OyIYIIMX CIIEIMaINCTOB U CO3TaeT
HeoOxomuMyto 0a3y OJIst YCIIeITHOTO OBadeHus TIOCIeAYIOUIMMY CIIeIaTbHEIMU
IUCLUUIITHHAMY y4eOHOTO IIaHa.
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MecTo gucuunIuHLL B CTPyKType OI1

HucuunnuHa «TeopeTudyeckrue O0CHOBEHL 371eKTpoTexHUKU» B1.0.11 gBnaseTrcs ogHOU U3
OUCHUIIINH 00s3aTesbHas 4acTh y4eOHOTro IJjlaHa MOATOTOBKM OakKalaBpuaTa IO
HanpasneHuio «11.03.02 MHPOKOMMYyHUKAIIMOHHLIE TEXHOJIOTUHU U CACTEMEI CBSI3U».
VicxoOHHY ypOBEHb 3HAHWW M YMEHUMN, KOTOPHIMU MOJXKeH oblamaTh CTYOEHT,
IPUCTYyIIad K M3yUYEHUIO0 NaHHOW OUCLUIIJIUHEI, ONpefeNigseTcsd U3YYeHUEM TaKUX
OUCLUIIIKMH, KaK «BrIcilasg mMaTeMaTuka»; «MHpopMaTHKa»; «OuU3uKa».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

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

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

- Crioco6eH caMOCTOSITeIbHO MTPOBOIUTD 3KCIIePUMEHTAIbHBIE UCCIIENOBAHUS M UCIIOIb30BATh
OCHOBHEIE ITPHEeMBI 00pa00TKHY U MPeCTaBIeHUS MOIyYeHHBIX faHHBIX (OITK-2)

CopepxkaHue OUCIUTIIMHEL

P 1 HOBHBIE TIOHATHSI, O HUS ¥ 3aKOHBI TEOPUH KTPHUYECKUX llenen
AnekTpudeckas nemnb (OL), 3meKTpUUYeCKUH TOK, 9IEKTPUYECKOe HapsKeHne, SHEePrus,
MOIIHOCTE. JIMHEVHbIe U HeTMHEMHBIe 3JIeKTpUuYecKue 1enu. [IpuHuun cynepno3unuu. Mogenb
u cxeMhl J1I. AKTHUBHBEIE U TacCUBHEIE 31eMeHTH J1I. 3akonwsl Kupxroda. ITocnemoBaTenbHoe 1
nmapasienbHOe CoequHeHne 371eMeHTOoB Jll.

Pasmen 2. AHanW3 NTMHEWHBIX PE3UCTUBHBIX 1.

Metonbl aHanu3a JLI: MeTon SKBHBaAJIEHTHHIX IIPpeo0pa30BaHui, METOM HAIOXKEHUS, METO]
TOKOB BETBEM, METO[ Y3JIOBBIX HANIPSIXKEHUMN.

Paspen 3. AHanu3 rapMOHUYECKUX Koyiebanuit B J1I.

PexXuM yCTaHOBUBIINXCS TapMOHMYECKUX KoyiebaHul B L. MrHoBeHHas U CPefHSIST MOIIHOCTD,
rapMoHuYecKkue Konebanus B ajieMeHTax J1I. CHUMBOIMYECKHM METON aHaIi3a
YCTAHOBUBIUINXCS rapMOHUYecKUx Konebauuii B I1. KoMmieKkCHbIE COTPOTHBIIEHUS U
TIPOBOMMMOCTH TTAaCCUBHAIX 371eMeHTOB J1I. 3akonsl OMa u Kupxroda B KOMIITIEKCHOM dhopme.
KoMmnnekcHas, cpeqHss ¥ peaKTHBHAasA MOITHOCTHU. bamaHC MOIIHOCTEM.

Pasgen 4. YacToTHBEIE XapaKTepUCTUKHU JII.

KommekcHble mepenaTounble GyHKIUYN L. AMIIIUTYIHO-4aCTOTHHE U ()a30-4aCTOTHEHIE
XapaKTEPUCTUKYU. Pe30HaHC HaANpsKEeHUM B IIOCIEN0BAaTEIbHOM KOone0aTeIbHOM KOHTYPE.
Paspen 5. Knaccuyeckuii METOM aHAIN3a IePEXONHBIX KoneOaHUH.

YcTaHoBUBIIKECS ¥ TepexonHble Konebanus B 1. 3akoHb KOMMYyTaluu. HavanbHEIE YCIIOBHUS.
[Tepexomubie ¥ CBOOOIHEIE KOJIeOAHUS B LIETIH C OMHUM PEeaKTUBHLIM 3JIeMeHTOM. [IepexomHbie
KoyieGaHus B IOCTIeIOBATeIbHOM K0Jie6aTeIbHOM KOHTYpe.

OO1mas TPyA0EMKOCThb AUCIUILINHEL
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72 gac(oB), 2 3ET
dopMa IpoOMeKyTOUHOM aTTECTALUN

3auer

b1.0.12 OpeaHu3auus u ynpae/ieHue npedonpusimusimu

Llenu ocBOeHUS OUCLIUITIIUHEL

Llenbio pernofaBaHus OUCHUTIINHEL «OpraHu3alys U yIIpaBleHne
IPEeNPUATUIMU» SBISETCS:

M3y4eHNe TEOPETUUYECKHX OCHOB U MOJTy4eHNe MMPaKTUYeCKUX HaBLIKOB B 00/1aCTH
OpraHU3allMY U YIIPABIEHUS MPEOIPUITUSIMY (OpraHu3alusIMu), IPHoOpeTeHne
CTy[leHTaMH{ KOMIIJIEKCHBIX 3HaHUM O MPUHIUIIaX U 3aKOHOMEPHOCTSIX
(GYHKIMOHUPOBAHUS OPraHu3allii KaK X035MCTBEHHOM CUCTEMBI, O METOOax
yIIpaBlIeHUS OesTeIbHOCTBIO U pecypcaMy OpraHu3alyy B I[eJISX MOBHIIIEHUS ee
3O PEKTUBHOCTH.

MecTo pucuuniavHel B CTpyKType OI1

Hucuunnvaa «OpraHu3anus U ynpasieHue npegnpustuaMu» 51.0.13 aBnsgeTcs ogHoOu
U3 OUCHUIIINH 00si3aTeNbHas 4acTh y4eOHOTO IJTaHa MOATOTOBKM OakKallaBpuarTa II0
HanpaBneHuio «11.03.02 UHGHOKOMMYyHUKALIMOHHBIE TEXHOJIOTUX U CUCTEMBI CBSI3U».
VicxoOoHHY ypOBEHb 3HAHWW M YMEHUMU, KOTOPHIMU [OJXKeH obnamaTh CTYOEHT,
IPUCTyllasgd K U3Y4YEHUIO JaHHOU AUCLUUIJINHBL, ONpefesisieTcs U3YUEeHUEM TaKux
OUCLUIIIKH, KaK «IIpaBoBefeHrE»; «OKOJIOTHSI».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpotiecc n3ydeHus OUCUUILIMHEL HallpaBjieH Ha GOpMUPOBaHHE CIIeAyIOMIHAX KOMIIETeHITIN:
B cootBeTctBUE ¢ PTOC:

- Crioco6eH ompefensiTh KPyT 3ajayd B paMKax [TOCTABIE€HHOM 1€ U BHIOMpPATh ONTUMAaIbHEIE
CIIOCOOBI UX PEIIeHUs, UCXOOs U3 MeMCTBYIOUIUX ITPABOBLIX HOPM, UMEIOIIUXCSI PECYPCOB U
orpannyenuit (YK-2)

- Crioco6GeH OCyIIeCTBISATh COLIMAIbHOE B3aUMOJIEMCTBYE M Peain30BbIBATh CBOIO POJIb B
komauge (YK-3)

- Cnoco6GeH mpuHUMAaTh 000CHOBAHHBIE SKOHOMHYECKHE PEIeHUs B PAa3JIMUYHBIX 00/1aCTsIX
xusHegesatensHoctu (YK-9)

CopepxkaHue OUCIUIIINHEI

Pazmen 1. CymHOCTB 1 ConmepKaHve OPraHn3aliviy ¥ YIIDABIIEHUA MIPEONIPUATAEM
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[TonsTue «ymnpaBieHue». B3auMOCBSI3b IOHATUMN «yIIpPaBlIeHUE» U «MEHEeIKMEeHT». YIIpaBJieHUe
Kak QpyHKUXS U mpolecc. Bugbl ypaBieHYeCKOU OesATeIbHOCTU. OCHOBHBEIE QYHKITNHT
yIpaBieHUs. YIIpaBlieHHe KaK UCKYyCCTBO. YIIpaBjieHNe KakK HayKa. YIIpaBleHne OpraHu3aluen
Kak anmapar yIpaBIeHHs.

Paspen 2. TeopeTryecKre OCHOBHL YIIPABIEHUS

OBomonua yrnpasieHdeckou Meiciu B XX Beke. [IIkoyia Hay4yHOro ynpaBieHus. [IpuHIUIEL
HayuHoro MeHemxmeHnTa @.Y. Teinopa. Knaccuueckas (afMUHUACTpPaTUBHAS) 1IKOla. Hay4uHble
NpuHIUIH yrnpaBiaeHus A.®anond. [1IKona yemoBeYeCKUX OTHOLIEHUH U TOBeeHUYECKUX HayK.
B3rnapasl Ha yIpaBiieHNe B paMKaX «3aMKHYTON» CUCTEMBI. DBOJIIOIMS TEOPETHUYECKUX OCHOB
yIpaBieHUs BO BTOPOH 10o0BUHE XX BeKa. Teopuu NPUHATHUS pPellleHuN 1 KOJTNYeCTBEHHOT0
nmopxona. CUTyalMOHHBIN ITOAX0M K yIIpaBieHui0. Teopus cTpaTeruu. Teopuu HHHOBALUU U
JUOePCTBa. B3rnsigbl Ha yIpaBieHUe B paMKaX «OTKPHITOW» CUCTeMBl. POPMUPOBAHNE HOBBIX
TIPUHITUIIOB yIpaBneHus. [lelleHTpanu3alius CUCTEMH yIIpaBieHus. [IonulleHTpuYecKas
CHCTEMa X031 CcTBOBaHUS. CollMaIbHO OPUEHTUPOBAHHEIE CHUCTEMHI.

Paspen 3. ComepxkaHue U 0COOEHHOCTH VIIPpaBIeHYECKON OesATeabHOCTH. KBannbuKalmoHHbe
TpeOoBaHU K MeHeIxKepaM

CyHIHOCTh yIIpaBlIeHUs KaK AesTeIbHOCTH. XapaKTepHBIe YEPTH TPy[a MEHEIKEPOB.
TBOpYecKuii XapakTep yIpaBlieH4eCKoro Tpyga. OCHOBHOE cofepzKaHUe Tpy[da MeHeOKepOoB.
CoctaB ¢yHKIMH ympasneHus. TpeOoBaHus, IPebsIBIseMble K TPodecCcHoHaTbHOM
KOMIIeTeHIInM MeHemxkepaM. OCo6eHHOCTH Tpyna MeHenxKepoB. Pojib MeHeqKepoB B
opraHu3alnuy. Momenab COBpeMEHHOT'0 MeHekepa. Pa3menenue Tpyna B yrnpasnenuu. Obuue
(MuHEeVHBIE) U PYHKLIKMOHAIbHEIE MeHeXKephl. CTPYKTYpPHOE pa3felieHue Tpyda B YIIpaBIeHUH.
BepTukanbHOe pa3fenieHue Tpyha. YPOBHHU yIipaBieHus. LleneBbie OpueHTHPH MEHEOKEPOB
BepxHero ypoBHA. OCHOBHBEIE (QYHKIIMY MeHeIKePOB CPeqHero ypoBHs. [loTHOMOYHUS U
(GyHKIIME MeHe[KepoB IepBOro ypoBHA. [0pu30HTaNIbHOE pa3feneHue Tpyna. Kateropuu
yIpaBlieHYecKuX paboTHUKOB. Koomepalus Tpyna B yIpaBieHUN. MexaHW3Mbl KOOTlepaluu
Tpyda B ynpaBieHuu. KoopauHaius Tpyaa B ypaBiaeHun. KomannHas paboTa B yIIpaBieHUH.
CyWIHOCTh MOHATHY «TPYyINa» U «KOMaHOa». TUIIEI TPy B OpraHu3anuu. [IpeumyiiectBa
T'PYIIIOBEIX PopM opraHu3auuu Tpynaa. IPGeKTUBHOCTD IPYIIOBOM PabOTHL.

Paspen 4. OcHOBHEIE TOHATHA NIPOLiecca YIIpaBIeHUS

CywHOCTS IIpoliecca ynpabieHus. CxeMa Iporecca NPpUHATUS YIIPaBIeHYeCKUX PelleHu.
CocTaBHbIE YaCTH IIpoliecca MPHUHSITHS yIIpaBIeHUYeCKUX pelneHnil. [IoHATHs «mnpobiemMa» u
«BO3MOXKHOCTL>. [IpaBuna ¢hopmynupoBanus mpobaeM. CymHOCTs TPOOIEMHON CUTyaIUH.
YyacTHUKY poliecca MpuHATHS pelneHnil. CyObeKTH pelieHus. [IpenMylecTBa U HeJOCTATKH
MHOWBUOYaIbHEIX pelleHni. [IpeuMyliiecTBa 1 HeOCTATKU IPYIIIOBOTO MPUHATHS PEIIEHUN.
Bupbl pemiesuii B 3aBUCUMOCTH OT CTEIIeHU y4acTus IepcoHasa opranusanuu. [loHsaTre
«yIpaBleHYeCcKoe pemieHue». TpeboBaHUs, IPEIbIBIIsIEMbIE K YIIPABIeHYECKUM PEIIeHUSIM.
®aKTOpHI, OKa3hIBAKOIIKE BIUSHUE Ha yIIpPaBlieHuecKue pelnenus. Knaccudukaims
yIpaBieHYEeCKUX pelleHui. [I[porpaMMupyeMble U HETPOrPaMMUPYEMEIE PEIIeHUS.

Pasgen 5. ba30Bbie KOHIIENIWU ¥ METOOUKYN OIPUHATHAS YIIPABIeHYECKUX DEIIeHUN

Ba30oBble KOHIEMINY IIPOIleCCa MPUHATHS pellleHu. MHTYUTUBHBIN MTOOXO[ K IPUHSATHUIO
pelnieHuii. PanroHanbHas MOJeNnb IPoIecca MPUHATUS PELIeHUN. JTallbl IPoIecca MPUHATUS
pelleHuil B KJIIaCCU4eCKOM Mofenu. Lleny u KpuTepuu OLleHKU OelcTBuil. Kputepuu-
OTPaHUYEHUS U KPUTEPUH-ONTUMU3aUuK. OTpaHUYEeHUS B UCIIOIb30BAHUY PalliOHATbHOU
MO[eJY IPUHATHUS pellleHuy. AbTepHaTUBHEIE MOLEU IIpoliecca IPUHATHUS pellleHui. Mopenb
OTpPaHMYEHHOW PaIlMOHAIBbHOCTHU. YIOBIIETBOPUTEIbHOE pellleHre. PeTpoCeKTUBHAS MOJENb.
MeTont! yripaBneHnusi. O6IeHaydHble METOOB yIIpaBieHus. CUCTeMHBIN mmoaxon. KoMIieKCHBIN
noaxon. MopgenupoBaHue. JKOHOMUKO-MaTeMaTHUYECKAE METOIbl. DKCIIePUMEHTHPOBaHHE.
KoHkpeTHO-uCTOPpHYECKUH Moaxon. MeToOnl COIMOIOTUYECKUX UCCIIeqOBaHu. MeTombl
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yIpaBiieHus: QyHKIIMOHATBHEIMU ITOACUCTEMAMHU OPTraHu3auu. MeTombl BEIITOTHEHUS OOIITIX
GYyHKUKY yIpaBieHusi. MeTonbl peleHus npodieM. [IpuynHHO-CIIeCTBeHHAS JuarpaMma.
MeTon HOMUHAIBHOU T'PYIIIOBOM TeXHUKHU. [JenbGUiiCKUI MeTOH. MeTonq MO3roBoi aTakH.
MeTton mepeBa peleHun.

Paspen 6. [InanvpoBaHue M CTpaTerus yiipaBlaeHUs NPeaIpUATeM

CywHOCTh IJIaHUPOBaHUS B opranu3anuu. [InaHupoBaHue KaK Ipolecc yrnpasiaeHus. CucreMma
[IJTaHOB OpraHM3alliy. BUbI II71aHOB Opra’Hu3alyy 10 AJINTEIbHOCTH IIJIaHOBOTO IIePHofa.
CoBpeMeHHEBIE TOOX0AH K CTpaTern4eCKOMY IIJTAaHMPOBAHUIO U €70 POIU. BUAEI [IJTaHOB 110
YPOBHSAM OPTraHU3allMOHHOIO0 IlaHupoBaHus. Llenu opranu3auun. CylIHOCTbh KaTerOpuu
«MHCCHUSA» OpraHu3auuiu. [Ipasuna GopMyaupoBaHusI MUCCHUH. [IOHSITHE «CTpaTETUYECKOe
BUpeHne». OnpeneneHne MOHATUS «1eIM» OopraHu3auuu. TpeboBaHUs, yIUTEHIBAEMEIE IIPU
pa3paboTke 1eseii. Kputepuu knaccuukanuy 1 rpynnupoBKY Lenel. [lepeBo nenen
opraHu3anuy. [IpUHIUNIE TOCTPOEHUS JepeBa Lened. CucTeMa yIpaBIeHUs 110 LeJIsIM.
[TpUHIKTIEL CUCTEMBI YIIPABIIEHUS 110 L[eNIIM. JTallbl IPoLiecca YIIPaBIeHUs 110 LesM.
KoHuenuus ynpaBieHus 10 pe3yabTaTaM. [IpeuMyIecTBa ¥ HEJOCTAaTKU CHCTEMBI YIIPaBIeHUS
o uensaM. Ctparerus opranusauuu. Onpenenenue NOHATUA CTPATETUHU. JTAlbl U 3JI€MEHTH
MOJIENIA CTPATETUYECKOTO0 YIIpaBieHus. AHanuTryecKasi padoTta mpu BeIOOpe U 000CHOBaHUYU
cTpateruu opranusanuu. SWOT-ananu3 u Mmatpuua BKI'. UHCTpyMeHTEl peanu3anuu
CTpaTeru4eCKux IjIaHoB.

P 7. CTPYKT [IpaBlIeHNUS IPeNIPUATUS

CTpyKTypa ynpaBjieHus KaK 4aCTh OpraHU3alMOHHON CTPYKTYPHL. B3auMOCBSI3b MeX Oy
OpPTraHM3allMOHHOU CTPYKTYPOU U CTPYKTYPOU yIpaBieHUs opraHu3anuei. OCHOBHBIE TOHATUS
CTPYKTYPHI yripaBieHus. CyIIHOCTh IOHATUM «IIOJTHOMOYUSA», OTBETCTBEHHOCTbH»,
«JeNlerTupoBaHue» U «BNacTh». OCHOBHbLIE XapaKTEPUCTUKY CTPYKTYPHI YIIpaBaeHusd. [I[pUHIUIIEL
IIOCTPOEHMS CTPYKTYP yIpaBleHus. TUIIOBEIE IOAXOME K TIOCTPOEHUIO CTPYKTYP YIIpaBIeHUA.
®opMupoBaHUe HepapXuYeCcKuX CTPYKTYP yipaBneHus. KoHuenims 6:10poKpaTHdecKou
CTPYKTYpPHI yrpaBreHus. ®opMupoBaHue OpraHUYeCKUX CTPYKTYP yrpaBieHus. TpeboBaHuUs,
IIpenbsaBIsieMble K OPraHU3allMOHHEIM CTPYKTypaM yIIpaBieHusi. MeTonbl yIIpaBiIeHUs.
OpraHu3alliOHHO-PACIOPSAAUTENIBHEIE METOAE. DKOHOMUYECKHEe MeTOObL. [IpaBOBbIE METOHI.
ConuanbHO-IICUX0IOTUYECKUEe MeTonbl. CTUNIU yIIpaBiaeHus. BUABI CTPYKTYP yIIpaBlIeHUS
opranu3zaiuei. ®akKTOpH], BIUSIONINE Ha BEIOOD BUAB CTPYKTYPH YIIPaBIeHUsI OpraHu3alien.
Curtyanuonnsle (pakTophl Bei6opa. Pa3menenue paboT 1o ynpaBiieHuIo. YPOBeHb IeHTPaIu3aluu
U JelleHTpanu3anuu. MexaHU3Mbl KOOpPAUHALKMY. BULBI CTPYKTYp yIpaBneHus. JIMHEHHO-
GyHKUMOHANbHAS CTPYKTYypa yIpaBieHus. [IuBU3rM0oHabHAS CTPYKTYpa yIIpaBIeHus.
[IpoekTHas CTPyKTypa ylipaBieHus. MaTpruuHas CTPYKTypa ylIpaBlIeHUs.

Pa3pen 8. OyHKIIVY MOTUBAIIMY B YIPABIEHUY IPEeONPUATHEM

CywHOCTh NOHATHUSA «MOTUBaLusA». OnpeneneHre MOTUBALUY KakK IIpoliecca. JTallbl Ipolecca
MoTuBauuu. OCHOBHBEIE TEOPHUU MOTHBAIMU. MoTuBauus 1o notpedbHocTsaM. [Tupamuna
notpebHOCTEN. Teopuss MOTHUBAIMYU Yepe3 uepapxuio norpebHocTelr A.Macmoy. Teopus Tpex
moTpeOHOCTel. [IByx(haKTOpHAs Teopus MOTUBAIUU. [UrueHnYecKrue GakTophl. PaKTOPHI
MoTuBaluu. [IpoieccyanbHble TEOPUU MOTUBALIMU. Teopusl oxXugaHuu. Teopus
cripaBennuBoCTU. KoMIIIeKCHas mpoLeccyanbHas Teopusl MoTUuBanuu. OCHOBHEIE METOMEL
MoTuBaluu. [IpuHyXKOeHre Kak MeTo MOTHBauuu. CyIIHOCTh BO3HArpaXkaeHusl Kak MeTofa
MoTuBanuu. ConugapHOCTh KaK METO MOTHBaIMu. MeTon MOTHBALMY IPUCTIOCcOBIeHue.
Cucrema HepepLIBHOT0 00y4eHUs KaK (GaKTop MOTUBAIuU. [TupaMuia pa3BUTHUSI HAaBLIKOB
MeHenxkepa. CoBpeMeHHEIEe ITOAX0Ob K 00yueHuio MeHemxkepoB. Nuddepenunanus o6ydeHus
MeHe[IXKepOoB.

Pazgen 9. OyHKIIMY KOHTPOJIS Ha OPEOIPUATUN
CyIIHOCTh KOHTPOJIA KaK yIIpaBlieHuYeCKOU feaTenbHOCTH. KOHTPOIb Kak GyHKIMS Impolecca
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ynpasnenusi. ®akTopsl, onpegensoimre 3GPeKTUBHOCT KOHTPOJISA. JTallbl IPoIecca KOHTPOIIA.
Bupsl KOHTPOJS B oprauu3anuu. CTpaTern4eCKul, TAKTUYECKUN U OIIePaTUBHBIM KOHTPOIb.
[IpenBapUTeNbHBIN, TEKYIIUN U 3aK/TIOYUTEIbHBIM KOHTPOJIb. Kiaccudukanus KOHTPOISA 110
GYHKLIHMOHANBHEIM ofcucTeMaM. OCHOBHBEIE METOMIBI KOHTPOJIS B opraHu3anuu. O0IIe MeToOb!
KOHTPOJISI. beHYMapKuHT KaK MeTOA KOHTPOJIA B OpraHu3aluu. TOoTaJbHBIN KOHTPOJIb KauyeCcTBa
U TOTaJIbHBIM MEHEIXXMEHT KauyecTBa.

Paspen 10. CyIIHOCTh, METOMOBI OIIEHKY U M3MepeHus 3GGOEeKTUBHOCTH YIIDaBIeHUS

CywmHOCTh «3(derTa» u «I3pdeKTuBHOCTH». [IoHATHE «3(DPEKTUBHOCTD yIIPABIEHUS».
Heob6xonuMoCTh OIleHKH 9(pPeKTUBHOCTH yrpaBieHus. [Ioka3aTenu n3MeHeHUs
atddexTuBHOCTH yrpaBneHus. OueHkKa 3¢(GHeKTUBHOCTU OPraHKW3aliil 3aKPLITOTO THIIA.
[Toxka3aTenu 95KOHOMUYECKOU 3 deKkTrBHOCTU. I3MepeHre 3¢(GeKTUBHOCTU Ha OCHOBaHUH
OLIeHKM Ka4eCTBa TPYHOBOM xku3HU. OueHKa 3¢ (HeKTUBHOCTH OpraHU3aluii OTKPHITOTO TUIIA.
SddeKTUBHOE yIpaBlieHNe OpraHu3alusIMU. 3ailayil MeHeIKepoB 110 9PPEeKTUBHOMY
OllepaTUBHOMY (DYHKI[MOHMPOBAHUIO OpraHu3alui. 3agaduu MeHeIXKepoB 110 3)pPeKTUBHOMY
CTpaTern4eckoMy Pas3BUTHUIO OpraHU3aIul.

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

3aueT

Bb1.0.13 Mamepuanvl 3/1eKMPOHHOU MEeXHUKU

ITenu oCBOEHUST MUCLUIIIAHEL

Llenbio MpernomaBaHus QUCHUTIINHEL «MaTepuabl 3JIEKTPOHHON TEXHUKU»
SIBTISIETCS:

M3yueHne CTPOEHUS ¥ CBOMCTB MaTepHasoB, Hauboee MPUMEHSIEMBIX B
PamMOTEeXHUKE, 3JIeKTPOHUKE ¥ CMEXKHEIX 00J1acTsX, GOpMUpPOBaHNE YMEHUN
IIPaBUILHOTO BEIOOpPA MaTepranbHOM 6a3bl I JOCTUKEHUS ITOCTaBIEHHBIX LIeJIeH.

MecTo pucuuniuHe B CTpykType OI1

Hucuunnuaa «MaTtepuanbl 371eKTpoHHOU TexHUKU» B1.0.13 saBnseTcda ogHOU u3
OUCHUIININH 0043aTeNbHON YacTH y4eOHOro ImjaHa NOATrOTOBKM OaKallaBpuaTa IO
HanpasneHuO «11.03.02 UHPOKOMMYHUKALIMOHHBIE TEXHOJIOTUX U CUCTEMEI CBI3U».
VicxooHHY ypOBEHb 3HAHWW M YMEHUU, KOTOPHIMU [OIXKeH obGnamaTh CTYHOEHT,
IPUCTyNasg K U3Y4YEeHHUI0 JaHHOW OUCLUUIJINHBEL, ONpedessieTcs H3YUeHUEM TaKHuxX
OUCLMIIINH, KaK «Briciias MaTeMaTHka»; «®Pu3uKa».

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

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

- Crioco6eH MPUMEHSITh METOIH! [TIOMCKA, XpaHeHUs, 00pa00TKHU, aHanu3a U MpefiCTaBIeHNS B
TpebyemoM popmaTe nHGOPMAIIUK U3 PA3IUUHBIX UCTOYHUKOB U 0a3 JaHHBIX, COOIIONAs IPH
3TOM OCHOBHEIE TpeOoBaHUS WHGOPManuoHHOM 6e3omacHocTH (OITK-3)

CopepxkaHue OUCIUIIINHEI

Pasmen 1. Beenenne. HazHauenue, KnaccudbuKallds, CTpPOeHEe MaTepPHUaIoB. 3aBUCUMOCTh

CTPOEHUS ¥ CBOMCTB MaTEPHAJIOB.
[TpemMeT OUCHMIIIMHE U ee 3aJauyi. Poimb MaTeprasnoB B Pa3BUTHH 3JIeMEeHTAapHOU 6a3bl

anekTpoHuku. Ob1MEe CBeNeHUS 0 CTPOEHUM TBEPOLIX Tell. XMMHUUYecKas CBSI3b U BHYTPeHHEee
CTpOEHME, UX BIUSHUE Ha CBOMCTBA MaTepuasoB. OCHOBHEIE TPENCTaBIeHUS O 30HHOU TEOPUU
TBepHOBIX Ten. Knaccudukalius MaTepuasioB 3JIEKTPOHHOM TEXHUKHU.

Pasgen 2. [IpoBOOHKUKOBBEIE MaTepPHAHL.

[Tpupoma 37eKTPOIIPOBOOHOCTH MaTepuanos. Kinaccudukaliys ITpoBOIHUKOBEIX MaTePHUAIOB.
CTpyKTypa MeTaJlJIOB U CIIJIaBOB. BiusHue mpruMecell Ha 371eKTPpUYeCKre U 9KCIIyaTalliOHHEIE
CBOMCTBA. 3aBUCUMOCTD yI€IbHOTO COIIPOTUBIIEHUS OT TeMIepaTypkl. CBEPXIIPOBOOUMOCTb.
3aBUCUMOCTb CBOMCTB IMMPOBOOHUKOB OT Pa3MEPHHIX ITapaMeTpoB. KoHTaKTHas pa3HOCTh
MOTeHIuanos, TepMo-I[1C u TepMoIaphI.

Pasgen 3. [1onynpoBOOHUKOBLIE MaTEePHUAIIBL

Oco6eHHOCTHU CTPOEHUS IOJTYITPOBOMHUKOBLIX MaTepuaaoB. COOCTBEHHEIE U TPHMECHEIe
MIOTYTIPOBOOHUKY. TeMIepaTypHas 3aBUCHUMOCTh IIPOBOJUMOCTH IIOIYIIPOBOOHUKOB. Ih(deEKT
Xona B MOTYIIPOBOOHUKOBLIX MaTepranax. i3MeHeHNe CBOMCTB MOTYITPOBOTHUKOBIX
MaTepHasioB B CUIILHOM 3JIEKTPUYeCKOM 1ojie. OCHOBHBIE TIOTYIIPOBOAHUKOBEIE MAaTEPHAIbl: UX
0cobeHHOCTH, 00/1acTU IPUMEHEHUS, CII0COOH! TOIy4YeHuU .

P 4 KTPOM30JIANNOHHLIE MaTePHAIIBL

[TonsaTre nonspusaluru. Bugsl nonsipusauuu AU31eKTPUKOB. OCHOBHBIE XapaKTEPUCTUKHU
OUBJIEKTPUKOB (3JIEKTPOIPOBOIHOCTD, TUIJIEKTPHUUYECKHEe TOTePH, poboii). Kimaccudukamms
OUBJIEKTPUYECKNX MaTepHuasioB. MeToOsl UCCIeN0BaHUS AU3JIEKTPUKOB U ONIPeAeSIeHUus UxX
rmapaMeTpOB.

Paspmen 5. MarHWTHEIE MaTePHUAIED

Knaccudukanus BelecTs 10 B3aUMOJENCTBUIO C MarHUTHBEIM 11oJieM. [Iprpona MarHetTu3ma
IIPUPOOHLIX ¥ UCKYCCTBEHHBIX MaTepHuanoB. HaMarauuuBanue. MarHUTOMATKHE U
MarHUTOTBEPAble MaTepuabl. [IpuMeHeHre MarHUTHEIX MaTepHaiosB.

Pasmen 6. Hogeliniue HallpaBJIEHWA W TEHOEHITWHW PDA3BUTHUA IJIEKTPOTEXHUYIECKOI'O

MaTepuanoBeIeHNs.
Bo3M0oXHOCTY Tepexofia 0T MUKPO- K HAHO3JIEKTPOHUKE. OCHOBHEIE NTOJI0KEHUS MOJIEKYISIPHOU

3JIEKTPOHUKH.

OO1mast TPYA0EMKOCTD AUCITUIIIMHEL

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

3auer

B1.0.14 Teopus eeposimHocmell u mamemMamuyeckasi Cmamucmuka

lenu ocBOEHUS OUCLUUIIIUHEL

Llenbio MpernomaBaHus QUCHUIUINHEL « Teopusi BEPOSTHOCTEH M MaTeMaTHYecKast
CTATUCTUKA» SIBJISETCS:

dbopmupoBaHue QyHIaMeHTa OATOTOBKY OYAYIIKUX CIIEIIUAINCTOB B 06J1aCTH
BBHICIIIEM MaTEeMaTHUKH, a TaKXkKe, Co3[laBaTh Heo0XoauMyto 0a3y AJIsl YCIIEeITHOT 0
OBIIafieHUs OCNeNyIOIIUMHU CIIeIUaTbHBIMY OUCIUIIIMHAMY y4eOHOro MiaHa.

MecTo gucuunauHb B CTPyKType OI1

IOuciunnuHa «Teopusi BepOATHOCTEM UM MaTeMaTHdeckas cTraTucTuka» b1.0.12
SIBISIETCSI OOHOM M3 OUCIUIIWH 00si3aTenbHass 4acTh y4eOHOTrO IJlaHa MOATOTOBKH
O6akanaBpuarta 1o HampaBneHuio «11.03.02 NHGOKOMMYHUKAIIMOHHBIE TEXHOJIOTUHN U
CHUCTEMBI CBsI3u». VICXOOHBIM YPOBEHb 3HAHUM U YMEHUM, KOTOPEIMU [OJIXKEH 00j1afaTh
CTY[EHT, IPUCTyIasd K U3yYEeHUI0 JaHHOU OMCIHUIIINHLL, ONpefeseTcs U3ydeHueM
TaKUX OUCIUILIINH, KakK «BrICIIas MaTeMaThKa».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tponecc u3yueHus: QUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIeAYIOMINX KOMIETEHIIUN:
B cootBeTctBuE ¢ PT'OC:

- Crioco6eH MCIOIb30BaTh MOJI0XKEHUS, 3aKOHEI 1 METOIEl €CTECTBEHHBIX HayK U MaTEMAaTUKHU
0715 pellleHus 3afgayd nHxKeHepHou gestenbHOoCcTH (OITK-1)

CopepxkaHue OUCIUIIINHEI

Paspmen 1. Cny4aliHkle COOBITHS
OCHOBHBIE TTOHSTHS TEOPHUH BePOsITHOCTEH. COOBITHSI. BeposTHOCTE COOBITHS. CTAaTUCTUYECKUM

MIOAXO[ K OIIMCAHHUIO CIyYalHbIX ABJIeHuU. HemocpeacTBeHHOE onpeeieHre BePOSITHOCTEN.
dneMeHTH KOMOMHATOPUKHU. Pa3aMereHusi, mepecTaHoBKY, coueTaHusi. Anrebpa COOBITHH.
AKCrOMEH Teopuyu BeposTHOCTel. OCHOBHBIE TEOPEMBI TEOPUH BEPOSTHOCTEN: TeOpeEMa
CJI0OKEHUS BEepPOSITHOCTEN, TeOpeMa YMHOXKEHUS BePOSITHOCTEX, (POpMyia MOJTHOK BEPOSITHOCTH,
TeopeMa runote3 (popmyna baiieca). [locnenoBaTenbHOCTh HE3aBUCHMBIX UCIIBITAHUM.
Pacnpenenenue [lyaccoHa. JlokasibHasa U MHTErpajbHas TeopeMbl MyaBpa-Jlaniaca

Pazpen 2. CnyyaiiHble BEIMYUHEL
[UCKpeTHEIE ClIydyalHble BeJIMUUHEL. Pacnpenenenre JUCKPETHOU CIy4YallHOU BEJINYUHEIL.
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HenpepriBHEIE CiydaliHble BEIUYUHEBL. [[JIOTHOCTH Clly4yalHOU BeTUYUHBL OyHKINSA
pacnpepenenus. YucnoBble XapaKTEePUCTUKY CIIy4YalHBIX BeJIMUYUH. MaTeMaTudecKoe
oXHupaHue. MOMEHTE BTOPOTO NMOpsAKa. 3aKOH paBHOMEPHOU IJIOTHOCTHU. 3akoH [lyaccoHa.
OpHOMepHOEe HOpMaJIbHOE pacIipefesieHue.

Pazpen 3. MHOrOMepHEBIe CoyYalHble BEJIHYUHEL

CucteMnl CTydalHBIX BEJIMUUH (CIydaliHble BEKTOPHI). OyHKIMS pacupefeneHus. Y CIOBHbIE
3aKOHHI paclpenefieHus. 3aBUCUMbIe U He3aBUCUMBIE ClIy4YallHbIe BEeJIMYMUHEL. YU CIIOBHIE
XapaKTEPUCTUKU CUCTEMEL ABYX CIy4YaWHBIX BeIUYUH. KOpPPeIauoHHbI MOMEHT.
KoaddunuenTt koppensaiuu. HopManbHBIM 3aKOH Ha MI0CKOCTHA. BEpOSATHOCTD MOMagaHus B
0071aCcTh IPON3BOJILHON (DOPMHI.

Pasmen 4. [IpenenbHble TEOPEMEL TEOPUHN BEPOATHOCTEN

[IpemenbHBIE TEOPEMBI TEOPUU BepOsiTHOCTEM. HepaBeHCTBO YebkIeBa. 3aKOH OOIBIINX YKUCET.
Teopema beprynnu. LleHTpanbHas npegeabHas TeopeMa

Paspen 5. [lennn MapkoBa

OCHOBHBIE TTIOHSATUS TEOPUHU CIy4alHbIX IIPOLIECCOB. MapKOBCKMe Ipolecchl. CBOWCTBa U
BEPOSITHBIE XapPaKTEePUCTUKU

Paspmen 6. MaTeMaTn4yeckasl CTaTUCTHKA

OcHOBHBIE 3aflay¥ MaTeMaTUYeCKOM cTaTuCTUKU. CTaTuCTU4YeCKas QYHKIUSA pacpeneieHus.
Crartuctuyeckuit psg. I'mcrorpamma. O6paboTKa ombIToB. OIEHKY AJIST MaTEMaTHIECKOTO
O0XH[aHUA U gucrepcuu. [loBepuTeIbHbBE UHTEPBAJIB U JOBEPUTEJIbHBIE BEPOSTHOCTH.
BrlpaBHUBaHUE CTaTUCTU4YeCKUX psanoB. Kputepuu cornacus (I[Tupcona, dumepa, Konmoroposa,
CTrIOm€EHTa).

Pazgen 7. MeTonbl M3y4YeHUS CTATUCTUYECKUX 3aBUCHMOCTEN

[TousTre Koppensaiuu. OlleHKN TECHOTHI CBSI3U. PerpecCuOHHEIM aHann3. CTaTUCTUYECKUT
aHaNIu3 MOOeJeH.

OO6I1mast TPYAO0eMKOCTE TUCITUIIIHHEL
108 gac(oB), 3 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

b1.0.15 Couuonoeus

lenu ocBOEHHUS OUCHUUIIIUHEL

Llenpio IpemofaBaHus QUCITUIIIAHEL « COIMOIOTHS» SIBIISETC:

BocmuTaHue 0TBETCTBEHHEIX YIEHOB 00IIEeCTBAa, TOHUMAIOIIUX CBOE MECTO B
COLIMANTbHOM CHCTeMe, CIIOCOOHEIX 0JTaroyCTpauBaTh COIMAIBHYIO, 9KOHOMUYECKYIO,
TIOJIUTUYECKYIO, KYJIbTYPHYIO CPENY U CO3HATEIbHO PelllaTh 3aJauu 06IecTBEHHO-
HNCTOPUYECKOTO 3HAYCHHUS.

MecTo gucuunauHLL B CTPyKType OI1
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IOucnunnura «Couuosiorus» 51.0.15 gaBaseTcsS OMHON M3 OUCHUIIJINH 00s3aTesIbHASI
YacTh y4eOHOTO IJlaHa IMOATOTOBKM OaKallaBpuaTa mo HampaBieHuio «11.03.02
NHQOKOMMYHUKAIIMOHHEIE TEXHOJIOTUX M CHCTEMBI CBI3U». WCXOOHBINA YPOBEHb
3HAHUM U YMEHHUU, KOTOPLIMU AO/XKeH 00jlagaTh CTyAEHT, MPUCTyNas K U3y4eHHUIO
OaHHOW OUCLUIIINHEL, ONpedenseTcs M3y4eHneM TaKuX OUCLUIIINH, KakK «HMcTopus
(ucTopus Poccuu, BceoOImasi UCTOPHS)»; «[IpaBoBeieHUE»; « DKOTIOTHUI».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

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

- Crtoco6eH OCyIIeCTBIATh CONMAaIbHOE B3aUMOMIEMCTBIE U Pealnu30BLIBaTL CBOK POJIb B
koMmaHnge (YK-3)

- Crioco6eH BOCIIPUHUMATh MEXKYIbTYpHOE pa3Hoo0pa3ue o0IlecTBa B COLUANBHO-
HCTOPUYECKOM, 3TUYECKOM U ¢pumocodckoM KoHTekcTax (YK-5)

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

CopepxkaHue OUCIUATIINHEL

Pazgen 1. MecTo conmonoruu B cucreme Hayk. [IpeaMer, MeTO, aKTyaIbHOCTh
UOJIOTUYECKOT0 U BaHUA

MecTo COIMOI0THY B CUCTeMe HayK. [IpefMeT COIuoI0oruyecKoro uCCiegoBaHus: ColraabHas
CTPYKTYpa, COMasnbHble (PYHKIIUY, COIIMANIbHBIE U3MeHEeHMUsA. MeTOIbl COIIMOJIOTNYEeCKOT0
HCCIeqoBaHus: HabIogeHue, OIpoc, SKCIePUMEHT, apXUBHbIE H3LICKAHMS, KOHTEHT-aHaIu3,
GbOKyC-TpymIIbl. JIMYHBIM, TPYIIIOBOM, 00IIEeCTBEHHBIN aCIEeKThl aKTYaTbHOCTU COIIMOJIOTHUH.
Paspmen 2. UCTOpHS COIMOIOTUN

Ocnosononoxenus conuonoruu O.Konrta. Popmarnuonasy nogxon K.Mapkca u ®.9Hrensca.
9Bomonnonu3M I'.CrieHcepa. 3. [[IOpKreM 0 COMUIAPHOCTH, 9KOHOMHUKE ¥ MOPAaIbHOM
co3HaHuU. M. BeGep 0 B3aUMOCBSI31 MeXKOY PeNUruel 1 9KOHOMUKON. M. MaKIIioeH,
9.Toddnep, M.KacTensc o mocTuHOyCTpUanbHOM 0011ecTBe. OTeyecTBEHHAs couuonorus: I1.A.
CopokuH, W.C. KoH, B.A. AnoB.

Paspen 3. ComnvanbHad cTpaTud@uKanusg. IeMeHThl COIUANbHON CTPYKTYPHI

ComnmanbHas cTpaTudukanus. [lapaMmeTpsl HepaBeHCTBA B 00IIECTBE: 9KOHOMUYECKHUE,
IIOIUTUYECKHUe, COLIMaNbHble, KyIbTypHBIE. CIIOCOOR H3MepeHHUs CTpaTUPUKAIIUHY 110 [0X0AaM.
ConuanbHbY cTaTyCc. PadHoBUgHOCTU cTaTtyca. ConuanbHas poiib. PoeBou KOHQIUKT U
poJieBas HalpsAKeHHOCTh. CYITHOCTD U IIPU3HAKU COLMAIbHOU IPynmbl. COLMOIOTUS MaJlbIX
rpynn. ConyanbHBId UHCTUTYT.

Pazgen 4. Commonorus ceMby 1 Opaka. [leMorpaduyeckas nuHaMuKa B Poccun. MupoBas
meMorpadusi.

CeMbs KaK COIMANTbHBEIM UHCTUTYT. OYHKIIMY CEMbU. DBOJIOLUS CEMEUHBIX popM. MHCTUTYT
Opaka. Ctatuctrka 6pakoB 1 pa3BogoB B Poccuu. CTaTuCTHKa POXKIOEHUN U cMepTer B Poccun.
MupoBas gemorpadus. MurpaldoHHEE IIPOLIECCH B COBPEMEHHOM MUpPe. OTHOC, HApOX, Hallus,
00II1eCTBO.

P [TonuTryecKrue HHCTUTYTHL TBa. DKOHOMUYECKNE UWHCTUTYTHI TB
CyurHocTh ¥ QYHKIIUU IOCYIapCcTBa B 00IIeCTBEHHON cucTeMe. Pojb 610pOKpaTuu B
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obecmeyeHnr 9KOHOMUYECKHUX, TIOJTUTUIECKHUX, COITUAIbHBIX ITPOIIECCOB. M3mepKKu
OI0pOKpPaATUYECKOTI0 yrpaBiaeHus. YacTHast COOCTBEHHOCTD, PEIHOK. OCOOEHHOCTH ITPOM3BOMICTBA
U oTpe6/IeHusT B Pa3BUTHIX CTPaHaX. Kpu3nuc KOPIOPaTHBHOCTH.

Paspen 6. Counonorus KynbTyphl. Penurus. MckycctBo. Hayka. MHCTUTYTH 06pa3oBaHus 1

3IPaBOOXPaAHEHMUS.
B3auM0oCBA3b BHOAIOIINXCS SIBIEHUN TYXOBHOM XU3HU C 9KOHOMUKOM, ITIOJIUTUKOH,

ITOBCEHEBHOCTHIO. DBOJIONMS XYN0KECTBEHHBIX CTUIEN KaK OTpaXkeHue 00IeCTBEHHBIX
OTaceHuy M 0XKUgaHuU. XapakTep U (OpPMBI COBPEMEHHOM PEIUTUO3HOCTH. MeCTo HayKu B
coBpeMeHHOM 0011ecTBe. OOpa3oBaTeIbHEIM HHCTUTYT KaK yCIIOBHE COILAAIbHOTO
BOCIIPOU3BOACTBa 001miecTBa. [I0HATHE 300POBLS, CTAHOBIEHE HHCTUTYTa 3APaBOOXPaHEeHHUS.

Paspen 7. Comnmanu3zanusi. HopMaTHBHO-IIPABOBEIE OCHOBH 00111eCcTBa. COllManbHEIE IEBUALINYT U

COIIMANIbHBIA KOHTPOME.
CymHOCTb colManu3alldi, ee 3afadu 1 sTanbl. Ponb ceMbH, mkonsl, CMU, 5KOHOMUAYECKUX U

IIOJIMTHYECKUX MHCTUTYTOB B IIPOIIEeCCe COIMAaINn3allu INYHOCTH. HpaBOBaﬂ CUCTEMa
06H.IeCTBa, HPAaBCTBEHHOCTh, 3TUKET. HpeCTyTIHOCTb, dHOMHUAI. @OpMH COOIMAJIBHOT'O KOHTPOJIA.
HpO(l)I/IJIaKTI/IKa OJEBUAHTHOT'O IIOBEONEHUA.

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

3auer

b1.0.16 KomnoHenmvl 3/1€KMPOHHOU MEXHUKU

Llenu ocBOeHUS TUCLIUITIUHEL

Llenbio mpenonaBaHus OUCHUIIIUHE « KOMIIOHEHTH 371IeKTPOHHON TEXHUKU»
SIBIISIETCSI:

O3HAKOMJIEHHE C Ha3HauyeHWeM, KjlacCuduKalyrei ¥ OCHOBHBIMM ITapaMeTpaMu U
XapaKTepPUCTUKAaMU KOMIIOHEHTOB 3JIeKTPOHHOM TeXHUKU, 0003HaYEeHUEM UX B
KOHCTPYKTOPCKOM IOKYMEHTaIIUH.

MecTo pucuunInHe B CTpyKType OI1

HucnunnvHa «KOMIOHEHTH 371eKTPOHHOU TexHUKK» B51.0.16 gBnsgercsa ogHOU U3
OUCHUIININH 0043aTeNbHOM YacTH y4eOHOTro mjaHa NOATrOTOBKM OaKallaBpuaTa IO
HanpasneHu0 «11.03.02 UHPOKOMMYHUKALIMOHHBIE TEXHOJIOTUX U CUCTEMEI CBI3U».
VicxooHHY ypOBEHb 3HAHWU M YMEHUU, KOTOPHIMU [OIXKeH obnamaTh CTYHEHT,
IPUCTyNasg K U3Y4YEeHHUI0 JaHHOW OUCLUIJINHBEL, ONpefessieTcs H3YyUeHUEM TaKux
OUCILIMIIINH, KaK «Briciasi MaTeMaTHka»; «®u3uKa».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS
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[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBjieH Ha GOpMUPOBaHuE CIIeAyIOMINX KOMIIETeHITUN:
B cootBeTcTBUU ¢ PT'OC:

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

- Crioco6eH MPUMEHSITh METOIH! [TIOMCKA, XpaHeHUs, 00pa00TKHU, aHanu3a U MpefiCTaBIeHNS B
TpebyemoM popmaTe nHGOPMAIIUK U3 PA3IUUHBIX UCTOYHUKOB U 0a3 JaHHBIX, COOIIONAs IPH
3TOM OCHOBHEIE TpeOoBaHUS WHGOPManuoHHOM 6e3omacHocTH (OITK-3)

CopepxkaHue OUCIUIIINHEI

Paspen 1. O6mue cBemeHus 06 9IEKTPOHHBIX KOMIIOHEHTaX
OCHOBHBIE THITH 3JIEKTPOHHBEIX KOMIIOHEHTOB. CTPYKTYypa apTUKY/Ia KOMIOHEHTA. THIIHI

YIIAaKOBOK 3JIEKTPOHHBIX KOMIIOHEHTOB.

Pazpen 2. Pe3uctopu

Ha3znauenwne. Knaccudukanus. YcinoBHo-rpadrudeckoe 0603HaueHUE B 3JIEKTPUYECKUX CXEMaX.
YcnoBHOoe 0603HaUYeHe B KOHCTPYKTOPCKOM NOKyMeHTaluu. BykBeHHO-1I1M(ppoBas MapKUPOBKa
pe3ucTopos. LIBeToBas MapkupoBHKa. CTaHOapTHLIE 3HaYEeHUS CONPOTUBIIEHNU. MapKUPOBKa
YUI PE3UCTOpA.

Pa3pen 3. KoHgeHCATOPEH

HasHnauenue. Knaccudukaius. YcnoBHo-Tpadpudeckoe 0603HaUeHNE B 3IEKTPUYECKUX CXEMaX.
O06o3HauyeHNe KOHOEHCATOPOB B KOHCTPYKTOPCKOM TOKyMeHTaluuu. CpaBHUTENIbHAS
XapaKTepHUCTHKa KOHAEHCAaTOPOB (KepaMUYeCKUX. TaHTAJIOBbIX, allOMUHAEBBIX SMT-
KOHJIEHCATOPOB). Pa3aMephl KOPIyCcoB KOHOeHCaTOPOB. CTaHOapTHLIE 3HaYEHUS EMKOCTH.

P 4. Tpan MaTOpHL U u

Hasnauenue. Knaccudukanus. YcnoBHo-rpadpuyeckoe 0603HaueHNe B 3IEKTPUYECKUX CXEMaX.
YcnoBHOe 0603HaYeHNE B KOHCTPYKTOPCKOM JOKYMeHTaluu. TUllbl KOHCTPYKLIUH
TpaHCPOPMaTOpOB.

P [TonyIpOBOOHUKOBEIE IUOIBI

Hazuauenne. Knaccudukanus. YcinoBHo-rpadudeckoe o6o3HaueHue B cxeMax. OCHOBHEIE
nmapaMeTpsl. Tunsl KOpnycoB. CBETOOUOMEL.

Paspen 6. TpaH3KUCTOPHL

Ha3nauenwue. YcmoBHO-Tpaduueckoe obo3nauenune. Knaccudukanus. Cucrtema
o0o3HauyeHus1.OCHOBHEIE TTapaMeTPEL. THITH KOPIIYCOB.

Paspen 7. UHTerpanbHele MUKPOCXEMEL
Tumnsl KoprycoB. TemnepaTypHble frana3oH npuMeHeHuss UC u ycroBHOe 0003HaYEHHUE.

Pazpen 8. KoMMyTallioHHEIE YCTPOKWCTBA
Ha3znauenue. Knaccudukanusi. YcnoBHo-rpadudeckoe o6o3naueHne. OCHOBHEIE TTapaMeTPHL.
Pene. [TepekmoyaTenu. Pa3bEMbI(COEIUHUTEIIH)

OO61mast TPYA0EeMKOCTD TUCITUIIINHEL
72 gac(oB), 2 3ET
dopMa IpoOMeKyTOUHOU aTTeCTalluu

3aueT
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b1.0.17 Mempoao2us,, cmaHdapmu3auus u cepmuukauus

lenu ocBOEHHUS OUCUUIIIUHEL

Llenpio mpemomaBaHus QUCITUIIIUHLL « MeTPOJIOTHS, CTaHAapPTU3aIIUsI U
cepTuGHUKAIUI» SIBISIETCS:

obecneuenue TpeboBanui ['ocymapcTBeHHOro O6pa3oBaTEIbHOIO CTAHIAPTa K
YPOBHIO ITOATOTOBKK OaKaaaBPOB B 00/1aCTH METPOJIOTHH, CTAHOAPTU3AIIUU U
ceprudukaiyu. Jucuumnimia «MeTpoIorus, CTAaHIAPTU3AIUSI ¥ CePTUDUKAIINI»
MOJIXKHa CII0COOCTBOBATDH PACIIMPEHHIO0 06IIero TEXHUYECKOT0 KPYro3opa CTYNeHTOB,
PA3BUTHIO UX TBOPUECKHUX CIIOCOOHOCTEH, YMEHHUIO TBOPUECKH IPUMEHSTh U
CAMOCTOSITEIbHO TIOBHIIIIATh CBOY 3HAHMS.

MecTo pucuuniusel B CTpykType OI1

HuciunnuHa «MeTponorus, cTaHgapTulanusa u ceptudpukauus» b1.0.17 aBnsercs
OJHOY M3 OUCLUIIINH 0043aTeIbHOM YacTy y4eOHOro IjlaHa IOATr0TOBKY OaKajaBpraTa
o HanpaBneHuio «11.03.02 UHHOKOMMYHUKAIMOHHEIE TEXHOJIOTUU U CUCTEMBI CBSI3U».

VcxomHBIM ypOBeHb 3HAHUM U YMEHUU, KOTOPHIMU [OIXKeH obnagaTh CTYHEHT,
IPUCTYyIIasd K M3yUYEHUIO0 NaHHOW OUCLUIIJIMHBI, ONpefeiseTCcs M3Y4YeHUEeM TaKHuXx
OVCIUILIINH, KaK «Briclllag MaTeMaTuka»; «®usnuka».

TpeboBaHus K pe3ylIbTaTaM OCBOEHUS

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

- Crioco6eH caMOCTOSITeIbHO MTPOBOIUTD 3KCIIePUMEHTAIbHBIE UCCIIeNOBAHUS M UCIOIb30BATh
OCHOBHEIE ITpHEeMBI 00pa00TKHY U MPeCTaBIeHUS MOIyYeHHBIX faHHBIX (OITK-2)

CopepxkaHue OUCIUTIIMHEL

P 1. BRegeHve B IUCIUIIINH HOBHBEIE TEPMUHBI ¥ O HUS B TH

MeT U IevyeHre eIUHCTBA U3MEPEeHHH, TEXHUYECKOT0 PeryInpPOBaHUS
TAHOAPTHU3AIUU U CePTUOUKAIINN

Benenue B muctumnnuny. OnpeneneHre TEPMUHOB: METPOJIOTHS, TEXHUYECKOE PETYIUPOBAHMUE,

CTaHOapTH3allks, IOATBePKIeHNe COOTBETCTBUS, cepTuduKammsi. 3HaueHue 3TUX 001acTen

3HAHUS NpU pa3paboTKe, MPOU3BOACTBE M IKCIIyaTalluU TeIEKOMMYHHUKAI[MOHHOTO

000pyIOBaHUS U CPEMICTB U3MEPEHUH.

Pazmen 2. OcHoBH MeTponoruu. Cuctema CH. EquHuIibl BenuyunH. CpeacTBa N3MEPEeHU.
OCHOBHBIE TEPMUHEL U OlIpeiefleHrs B 06JIaCTH MeTPOIOruu. ['ocynapcTBeHHAs CHCTeMaA
obecredyeHusT eQUHCTBA U3MepeHu#. CucreMa eguHuIl BenuyuH CH. Pa3aMepHOCTH eqUHHII.
Bumrl cpencTB u3MepeHu. DTaIOHL ¥ paboune cpefcTBa naMepenuit. Knaccudukamys
METOIOB ¥ CPeNCcTB udMepeHuit. Knaccudbukanuus morpemuocteii. CUCTeMaTU4ecKue
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IIOrPEenIHOCTH. CJ'Iy‘-I&fIHbIG IIOTPENTHOCTH, NOBEPUTETIbHAA BEPOATHOCTE U ﬂOBG[)I/ITeHLHbIﬁ
HHTEPBAJl. Pe3yanaT HN3MEPEHNA U €T0 ITIOI'PEINMHOCTD. HOTQGH.IHOCTI/I KOCBEHHBIX 1/13MepeH1/1171.
CyMMI/IQOBaHI/Ie HOTQGH.IHOCTGI;I. HO[)MI/IQ;ZGMLIG METPOJIOTUYECKNE XaPAKTEPUCTUKH CPENCTB
H3MOL)6HHﬁ. Knacchel TOYHOCTH CpelIcCTB I/ISMe[)eHI/IfI. H[)&BI/IJ'IB. IpenCcTaBIE€HN PE3YIILTATOB
H3Me[)eHHﬁ. [loHATHE HeonpeneneHHoCTH PEIYIbTaTa I/I3Me[)eHI/Ifl. HOBeQKa nu KaHI/IGQOBKa

CPENCTB U3MEDEHUHN.
OCHOBHBIE TEPMUHEI U OTIpefieIeHHs B 06J1aCTH METPOJIOruu. ['ocymapcTBeHHas CHCTeMa

obecreyeHusT eQUHCTBA u3MepeHust. CucreMa egunul] Benuuud CH. Pa3aMepHOCTH eqUHUII.
Bupbl cpencTB u3MepeHui. ITanoHk U paboune cpefcTBa u3Mepenui. Knaccudpukanus
METOJIOB U CPeNCTB u3dMepeHuit. Knaccudukaius norpemsoctei. CuCTeMaTUYECKUE
norpewmHocTy. Cy4alHble IOTPELIHOCTH, JOBEPUTENIbHAS BEPOSITHOCTL U OBEPUTEJILHBIN
“HTepBas. Pe3ynbTraT U3MepeHus U ero MOrPelHOCTh. [I0rpemHOCTY KOCBEHHEIX U3MEPEHUH.
CyMMUpOBaHUe MOrpeIrHocTer. HopMupyeMble METPONIOTHYECKIE XapaKTEPUCTUKYU CPEOCTB
“3MepeHui. Knaccol TOYHOCTHU CPEOCTB U3MepeHun. [IpaBuiia peacTaBleHus pPe3yIbTaToB
n3Mepenui. OCHOBHBEIE TEPMUHEI U ONIpefiesieHus B 0071acTU METPOIOTUH. ['0CyJapCcTBeHHAas
cucteMa obecredyeHus eQUHCTBa u3MepeHuii. Cucrtema egunut Benuuus CHU. Pa3zmepHoCcTH
eOuHUIl. BUObl cpencTB u3MepeHu. ITalOHH U paboyue CpecTBa U3MEPEHUH.
Knaccudukauus METOmOB U CPeACTB u3MepeHuii. Kimaccudukauus morpemHoCcTexn.
CucreMaTrdecKue NOorpemHocTy. CnydarHble IOTPEIIHOCTH, JOBEPUTEIbHAS BEPOSATHOCTD U
OOBEpPUTEJILHEIN UHTEPBal. Pe3ybTaT U3MepeHus U ero OrpellHoCTh. [lorpemsocTu
KOCBEHHBIX U3MepeHU. CyMMUpOBaHue NOrpelHocTe. HopMupyemble MeTpoJIOrudecKue
XapaKTEePUCTUKU CPeAcTB u3MepeHuil. Kimaccel TOUHOCTU CpencTB u3MepeHui. [IpaBua
IIpefCTaB/IeHUs Pe3y/IbTaTOB U3MepeHul. [loHATHEe HEeOIIpeAeIeHHOCTH pe3ybTraTa
“3MepPEeHUN. HeOIPEeNeIeHHOCTU pe3yjibTaTa U3MepeHuu.

Pasgen 3. OCHOBHI TEOPUY MOTPELTHOCTEN.

Knaccudukaius norpemHocteid. CucTeMaTH4ecKue U cliy4aHble MOrpeIHoCTH. CIIoco0k!
OLIEHKU TOYHOCTH (HEONpPeaeI€HHOCTH) U3MEPEHUM 1 UCTIBITAaHUU. Pe3ynbTaT u3MepeHus.
Paspen 4. [TpaBoBasi ¥ HOPMATUBHO-TeXHHYeCKasd 6a3a MeTPOJIOTHYECKOr0 06ecredyeHus.
OcHOBHBIE 3aKOHOATEIbHEIE aKTH U OPYTHEe HOPMaTUBHEIE JOKYMEHTHL. ['0CygapcTBeHHAs
MeTpoJjiorrnyeckas ciyxkba. Cryxk06a rimaBHOTO MeTposora npeanpusaitus. Obecnedenue
eOUHCTBa u3MepeHui. [IoBepka 1 KamTuOPOBKA CPENCTB U3MepeHHsa. MeTponornyeckoe
obeclieyeHne MPOU3BOACTBAa. MeXKIyHAapONHbE METPOJIOTHUYECKIEe OpraHu3allli.

Pa3pen 5. OTeyecTBeHHasd, MeXOVHAPOOHASA ¥ MeXIOCYOapCTBeHHAs CTaHOapTU3alus.
OCHOBHBIE IPUHIUIIE CTAHAAPTHA3aLKU. Bunbl cTangapToB. OTedeCTBEHHAS U MeXAyHapoaHas
CTaHJapTH3alXs B U3MePEeHUIX U TeIeKOMMyHUKaIUgIX. Poyib CTaHAapTH3aluy B IIOBHIIIIEHUT
KadecTBa, 0€30I1aCHOCTU U KOHKYPEHTOCIIOCOOHOCTH MPOAYKIMY, B PA3BUTUHN HAyYHO-
TEeXHUYECKOTO ¥ SKOHOMUYECKOTO COTPYIHUYECTRA.

Paspen 6. [TonTBepXKOeHWE COOTBETCTBUS U cepTUGUKAIINS Pagro000pYI0BaHN.
Ceptudukaims Kak GopMa OATBEPKAEHUS COOTBETCTBUS. OpraHbl 10 CEPTUPUKALNYI U UX
akkpenutauus. Ceprudukalus pagroo60pynoBaHus.

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

3auer
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B1.0.18 MukponpoueccopHblie ycmpolicmea

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpenofgaBaHus OUCHUIIIAHL « MUKPOIIPOIIECCOPHEIE YCTPOUCTBA»
SIBIIIETCS:

dhopMUpOBaHUE Y CTYIEHTOB IIPodheCCHOHAIbHOM KOMIIETEHITNY B 0071aCTH
MHUKPOIIPOLIECCOPHAIX YCTPOKUCTB, YTO IIO3BOJIUT UM IIPOEKTUPOBATh YCTPOMCTBA M10001
CTeIleHU CII0KHOCTU COBPEMEHHLIMU METOHOAMH.

MecTo pucuuniavHel B CTpykType OII

HucnunnuHa «MukpompoueccopHele yctpouctBa» B1.0.18 saBnseTcsa ogHOU u3
OUCHUIIINH 0053aTenbHON YacTU y4eOHOTO IjlaHa MOATOTOBKM OaKajlaBpuaTra IIO
HanpaBneHuio «11.03.02 UHGHOKOMMYyHUKALIMOHHBIE TEXHOJIOTUX U CUCTEMBI CBSI3U».
VicxooHHY ypOBEHb 3HAHWW M YMEHUMU, KOTOPHIMU [OJXKeH obnamaTh CTYOEHT,
IPUCTyllasg K U3Y4YEHUI0 JAaHHOU OUCLUMJINHBL, ONpefesisieTCs U3YUEeHUEM TaKux
OUCLUIIKH, KaK «MHDOpMaTKa»; «KOMIOHEHTH 3JIEKTPOHHOW TEXHUKHU».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

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

- Cnoco6GeH IOHUMATh IPUHITUITE PA0OTHE COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUH U
KCIIONMb30BaTh UX IJIS peleHus 3agayd nmpodeccuonanbHon mestenbHocTu (OITK-4)

CopepxkKaHue OUCIUIIINHEI

Paspen 1. Brenenue

CoBpeMeHHas 31eMeHTHas 0a3a MUKPOIIPOLIeCCOPHOM TexHUKHU. OCHOBHBIE CTPYKTyphl BUC.
Krnaccudukauus nuppoBEX YCTPOUCTB

Paspen 2. KomOuHaImoHHbIe ITMGPOBLIE VCTPORCTBA.

Onpepenenue KILY. OCHOBHBIE TPUHLIUIIEI CHHTE3A.

Pasgen 3. [TocnenoBaTenbHOCTHBIE IIMPPOBLIE YCTPOUCTBA.

Omnpepenenue T1LY. OcHoBHBle CTPYKTYpPHI [TLY. KoHeuHble aBTOMATHL. PONlbh KOHEUHBIX
aBTOMAaTOB B CXeMaX MUKPOIIPOLIECCOPHBIX YCTPOUCTB.

Pasgen 4. MukponpoileccopHasd CUCTEMA.
CTpyKTypa MUKPOIIPOLIECCOPHON CUCTEMBI. TUIIBI apXUTEKTYyPhl MUKPOIIPOLIECCOPHBIX CUCTEM.

Pasgen 5. YcTporicTBa MaMsTH.

CTpyKTypa NaMsATd MUKPOIPOIIECCOPHOU CUCTEMBI. THUIIHI TAMSITH.

P Muxporn Bl

Tunel apxUTEKTypEl MUKpoIpoueccopoB. CTpykTypa RISC-mporeccopa.
P 7. YCTDPOKMCTBA BBOIA-BLIB

OcHoBHbIe mpuHLIKTH 00MeHa. CTpykTypa USB.
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OO611ast TPyA0EMKOCTDb OUCLUATIINHEL
108 gac(oB), 3 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

b1.0.19 TeopemuueckKue 0CHO8bl paduomexHuUKu

Ilenu ocBOEHUS OUCLUUIIIUHEL

Llenbio mpenomgaBaHus QUCHUTUINHEL « TeopeTHuyecKrue OCHOBHI PATUOTEXHUKH»
SIBIISIETCS:

OcBoeHHe OCHOB TEOPUH NeTEPMUHHUPOBAHHBIX CUTHAJIOB, METOMIOB aHAJIKM3a
JTUHENHBIX U HeJTMHEeMHBIX I1ellel, MPUHIUIIOB IIOCTPOEHUS U PYHKIIMOHUPOBAHUS
Pa3NTUYHBIX YCTPOMCTB, UCIIONH3YEMBIX B COCTaBe PAIMOTEXHUYECKUX CUCTEM.

MecTo pucuuniauHel B CTpyKType OI1

HMucuunnvHa «TeopeTruyeckrue OCHOBH pamuoTexHuku» B1.0.19 aBnsgeTcs ogHOU U3
OUCIUIIINH 00513aTeIbHOM YacTH ITUK/a Y4eOHOro IIjlaHa IOATr0TOBKY OaKalaBpuaTa I1o
HanpasneHuio «11.03.02 MHPOKOMMYyHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMEI CBSI3U».
VicxoOHHY ypOBeHb 3HAHWW M YMEHUMN, KOTOPHIMU MOJIXKeH ob6lamaTh CTYOEHT,
IPUCTyllasgd K U3Y4YEHHUIO JaHHOUW AMCLUIJINHBL, OINpefesisieTCcs MU3y4eHUEeM TaKux
OUCLUIIINH, KaK «TeopeTuueCKrue OCHOBHL 9J1EKTPOTEXHUKM»; «Teopusi BepPOITHOCTEN U
MaTeMaTH4ecKas CTaTUCTUKa».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tponecc u3yueHus: UCIUIIIMHE HallpaBlneH Ha GOPMUPOBaAHKE CIEOYIONINX KOMIETEHIIUH:
B cootBeTctBUE ¢ PTOC:

- Crioco6GeH UCIIONIb30BaTh MOJI0KEHUS, 3aKOHEI 1 METOIbl €CTECTBEHHBIX HayK ¥ MaTeMaTUKHU
O pellleHus 3afay nHxkKeHepHoU mesatenbHOCTH (OITK-1)

- Cnoco0eH caMOCTOSITEILHO ITPOBOIUTE SKCIIEPUMEHTaIbHbIE NCCIIENOBAaHMS ¥ UCII0Ib30BaATh
OCHOBHBIE ITpHEeMBI 00pab0TKH U MIpefiCTaBIeHUS MONyYeHHBIX faHHbIX (OITK-2)

ComepKaHne OUCIUIIINHEL

Pa3pen 1. PanguoTexHru4ecKre CUTHAJIBL U YCTPOUCTBA.
PagnorexHmnueckue CUTrHaJLL. PaguoTexHudeckue 1emnu. PaguoTexHuyecKue CUCTEMEL.

KJ’I&CCI/I(l)I/IKaLII/Iﬂ paguoOTEXHUYECKUX CUCTEM. CTPYKTypHaH CXeMa CUCTEMEI Iiepegadn
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nHpopmanuu. ITpobaemer obecrnederus 3PPEeKTUBHOCTHA PANUOTEXHUYECKUX CUCTEM

Pasgen 2. CBoVCTBa [eTeDMUHUPOBAHHBIX CUTHAIIOB

MaTtemaTnyeckue MOJeNy CUTHAI0B. MaTeMaTU4eCKre MOfiesid curianoB. Kinaccudpukanus
curHasoB.Yupasnswoiye (Mmogynupyouu34e). BbBICOKOYaCTOTHEIE HEMOAYIMPOBAHHBIE
CUTHaJbl. MofynupoBaHHbEIE CUTHAIE (paguoCcUrHael). [I[puMepbl HEKOTOPHIX CUTHATIOB,
HCIIOJIb3YEMBIX B PagUOTEeXHUKe. XapaKTepPUCTUKU CUTHANIOB. ['eoMeTpruYeCcKre METOAEL B
TEOpPUU CUTHAJIOB

Paspen 3. CreKTpanbHBIM U KOPPENAIAOHHBIN aHAIN3 CUTHAJIOB

O6o006menHtil psan Oypbe. CucTeMa OpTOroHanbHEIX GyHKIMM U psag Oypbe. CBoiicTBa
0000menHo0T0 psifa Oypbe. [apMOHMYECKHUY CTIEKTPaIbHEINA aHANIKM3 TePUOOUYECKUX CUTHAJIOB.
Tpuronomerpudeckas popMa psiga @ypre. CIeKTpH YETHHIX M HEUETHBIX CUTHAJIOB.
KommnekcHast popma psiga @ypre. ['padrueckoe mpencTaBiaeHNe CIEKTPa IepUogUuieCcKoro
CUTHana. [apMOHMYECKUM CIIEKTPaIbHBIM aHaln3 HEIepUOOUYeCKUX CUrHaIoB. CieKTpaibHas
XapaKTEPUCTUKA HETIePUOAUYECKUX CUTHAJIOB. AMIINTUTYOHbLIM U (ha30BBIA CIIEKTPHI
HeMepruoguiecKoro curHana. CruekTpanbHas IJIOTHOCTh YETHOTO U HEYETHOT'O CUTHAJIOB.
OTnuumd CclieKTpa NepruognudYeCcKOro CUrHaja OT CIIeKTpa HellepUogAYeCKOro CUrHana.
CaoiicTBa nmpeobpa3oBanus Pypre. OnpeneneHne CIeKTPOB HEKOTOPHIX CUTHAJIOB. CIIEeKTP
KOJI0K0J10006pa3Horo (rayccosa) umMmnyibsca. CriekTpanbHas MIOTHOCTh - PyHKUUU. CIEKTP
GYHKIIMY eIUHUYHOTO CKayKa. CIIeKTpP IOCTOSTHHOTO BO BpeMeHM curHana. CIekTp
KOMIIJIEKCHOM 3KCIOHEHTHl. CIIeKTp rapMOHNYECKOro curuasna. CrekrpasbHas IJI0THOCTh
NIPSIMOYTOJILHOTO BUAEOUMIIyIbca. ClieKTpasibHas MJI0THOCTh IIPOU3BOJIBHOTO IIEPUOAUYECKOT0
cursasna. CrekTpaibHas IJIOTHOCTh CUTHasIa BuAa Sin X/x. KoppensiiuoHHbIA aHa/Iu3 CUTHAJIOB.
O6mue nonoxeHust. CBOMCTBa aBTOKOPPEISLIMOHHOM QYHKIIMU. ABTOKOPPEISIIMOHHAS (PYHKITUS
[IepUOAUYECKOr0 CUTHaNIa. ABTOKOPPEIIUOHHAsA QYHKLINS CUTHAIOB C JUCKPETHOU
CTPYKTYypou. BlauMokoppensinnoHHas QPyHKIKS CUTHaANOB. [IpecTaBneHne MepuogudecKkoro
CUTHaJa. DHEPTreTUYEeCKUY CIIEKTP U aBTOKOPPEIAINOHHAasA QYHKINS CUrHana. [[ucKpeTHu3anus
¥ BOCCTAHOBJIEHHE CHUTHANOB IO TeopeMe 0TCc4eToB. TeopeMa KoTenbHUKOBA. [IMCKpETH3AIINS
CHTHaJa C KOHEeYHOU OJINTENbHOCTEI0. CIIEKTP AUCKPETU3NPOBAHHOTO CUTHAJIa

Pasmen 4. O6mue cBeleHNs 0 paguOCUTHAIaX

Papnocursarnsl ¢ aMIIUTyIHOU MOAYIANUENR. AMITUTYIHO-MOAY/TUPOBAaHHEIE CUTHAIIHL.
CroexkTpanbHBIM aHanu3 AM-cursHanoB. BekTopHOe npeficTaBlieHre CUTHaNla C aMIUIUTYTHOU
Mopaynsuuen. JHepretuka AM-curHana. banancHas aMonuTygHas Mogynsanusa. OgQHOIONIOCHAS
Mopynsauus. PamrocurHarnisl ¢ yrioBoi Mogynsimeii. Obiume cBefeHus 00 YTI0BOM MORYISALINMN.
dazoBas momynsanus. YacToTHas Monynsauus. CrieKTpalbHbIM aHaIu3 CUTHAJIOB C YTJI0BOU
MOAYJSLyen. YTioBasg MOOYIALMS IOJIUTapMOHUYECKUM CUTHaI0M. CpaBHEHNE aMIIJIUTYOHOH,
($a30BoM ¥ 94aCTOTHOM Momynanui. iMoynbcHasd MOTyAIusa. BUgbl UMIYILCHOM MOTYJISINN.
CmexkTp Konebanuii mpu AUM. UMmynbCHO-KomoBast (1IndpoBasi) MOTYISLUs. Y3KOIOIOCHEIE
curHanel. O0mue cBeneHust 00 Y3KOIONIOCHBIX CUTHATaX. AHaIUTU4YeCKu# curtdan. CBOMCTBa
aHaIUTUYECKOTO CUTHAaa

Paspgen 5. JInHelHbBIe paguOoTeXHUYECKNE IIeIU U UX XapPaKTEePUCTUKH

JIuHelHBIE PAfUOTEXHUYECKUE IIeNU U UX XapakTepucTuku OO1Iue CBeOeHUs 0 IMHEHHBIX
remnsix. OCHOBHBIE XaPAKTePUCTUKY TMHEHWHHIX Iellel. XapaKTePUCTUKH B YaCTOTHOM 00J1acTH.
BpemeHnHbIe XapakTepucTuKu. [IuddepeHupyoas 1 UHTErpupyolias IemH.
Ouddepennupyromas nens. MaTErpupyomas nens. PunbTp HUKHUX 9acTOT. [lapanienbHei
KoneGaTebHEIM KOHTYP. Yceunutemnu. [IIMpoKOIONIOCHbIHM YCUTUTEb. PE30HAHCHBIN YCUTTUTEb.
JInHelHbIE PafUOTEXHUYECKHUE ey ¢ 00paTHOM CBSI3bI0. YaCTOTHAS XapaKTePUCTHUKA IETH C
obpaTHOM CBs3bI0. CTabunu3anus KoagduimenTa ycunenus. Koppekius aMIIuTyaHO-
YaCTOTHOM XapakKTepUCTUKM. [lofmaBneHne HeMUHENHBIX NCKaKEeHNW. YCTOMYNBOCTD LIETIEN C
00paTHOM CBSI3BIO.
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Pazgen 6. MeTonpl aHaIK3a JUHENHBIX IIenen

[TocTaHoBKa 3amayu. ToYHBIE METONLI aHAIM3a JIMHENHEIX 1enel. Kimaccuueckuil MeToq.
CoekTpanbHEIN MeTon. Bpemenno# meTop. [IpubiukeHHEIE METOIL aHaIN3a JIMHEWHHEIX IIeTIeH.
[TpubnuKEeHHBIN CIIeKTPaIbHEIM MeTon. MeTom KOMITJIEKCHOM orubaroriei. MeTonq MrHOBEHHOM
4acTOTH. [IpoxoXkaeHre aMIIIATYIHO-MOIYIMPOBAaHHOTO CUTHAJIa Yepe3 U30MpaTelbHYIo IeTb
Pasmen 7. HenuHeliHbIe paguoTeXHUYECKHUE eI U METOMIBl UX aHaIn3a

CBOICTBA U XapaKTEPUCTHUKH HEJTMHENHHIX Ilene. CIIocoOb! almpoOKCUMalluy XapaKTePUCTUK
HeJIMHENHBIX 3JIEMEeHTOB. AIIPOKCUMAaIMs CTEeIIeHHBIM IIOJIMHOMOM. KyCOYHO-TMHEHas
anmpokcuMalis. MeTofbl aHaIM3a HeNMMHeWHHIX 1emnel. Ob1ee pelleHre 3agadyy aHalu3a
HenuHeWHOoU nenu. OnpenesieHre CIeKTpa TOKa B HETMHENHOU 1eNH MTPYU CTETIEHHON
aMmpoKCUMAIlNY XapaKTePUCTUKYU. [apMOHMYECKUY CUTHAJ Ha BXode. burapMoHUYeCcKuu
CUTHaN Ha Bxope. OnpeneneHue ClieKTpa TOKa B HeIMHEMHOU 1IeNy IIPU KYCOYHO-IMHEUHOU
anmpoKCUMAIlNY XapaKTEePUCTUKHI

Paspen 8. HenuneliHble TpeoOpa30BaHus CUTHAJIOB

HenuHeliHOE pe30HaHCHOE YCUJIEHNE CUTHAJIOB. YCUIeHHE B IMHENHOM pexXume. YCuaeHue B
HEJIMHEHHOM pexuMe. YMHOXKEeHMe YaCTOThl. AMINTUTYnHasS Momyisius. O0mue cBegeHus: 00
AMIUTUTYOHOU Momynsinuu. CxeMa ¥ pexXUMbI PaO0THl aMIITUTYTHOTO MOIYJISITOPA.
XapaKTepUCTUKHA aMIJIUTYTHOT'O0 MOTYNISATOPa. bamaHCHBIN aMIIIUTYIHBIA MOTYIISITOP.
AMnnutynHoe meTeKTupoBaHue. O0ume CBeIeHUs 0 JeTeKTUPOBAHUU. AMITTUTYIHBIN IeTEKTOP.
Brinmpsimnenue konmebauuit. O01IMe CBeIeHUS O BHINIPIMUTENAX. CXeMBbI BEIIPSIMUTEIIEH.
Yrnosast mopynsusi. O61ie TPUHIKIIE IOTyYeHUs] CUTHAJIOB C YTI0BoM Monmynsiuuel. ®a3oBrie
MOAYJISITOPEL. YaCTOTHBE MOOYNISATOPHL. [leTEKTUPOBaHKE CUTHAJIOB C YTJIOBOM MOAYISIUEH.
OO111e TPUHIUITL JeTEKTUPOBAHUS CUTHAJIOB C YII0BOM Momynsinureli. ®a30Bble JETEKTOPHI.
YacToTHEIE IeTEKTOPHL. [Ipeobpa3oBaHue YaCTOTHL. [IPUHIIUIIE TPeo0pPa30BaHKUsT YaCTOTHI.
CxeMbl mpeoOpa30BaTesiell YacTOTE

OO6I1mast TPYAO0eMKOCTE TUCITUIIIHHEL
72 gac(oB), 2 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

b1.0.20 CxemomexHukKa

lenu ocBOEHHUS OUCHUUIIIUHEL

Llenbio IpenofaBaHus OUCHUIIINHEL «CXeMOTEeXHUKa» SIBIISIETCS:

M3y4eHNe U OCBOEHNE METOMIOB pean3allid COBPEMEHHBIX CXeMOTEXHUYECKUX
peleHuit 1 0COOEHHOCTEN TIOCTPOEHUST CXEM aHATIOTOBBIX U @HAJIOTO-IIM(POBHIX
3JIEKTPOHHEIX YCTPOXCTB, OCYIIECTBIAIOIINX YCUIeHNe, Tpeobpa3oBaHue U
(GUTbTPAIKI0 CUTHAJIOB.

MecTo gucuunauHLL B CTPyKType OI1
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IOucnunnnHa «CxemoTrexuuka» 51.0.19 aBnsieTcsa omHOUN M3 OUCIUIIINH 00s3aTelIbHAS
YacTh y4eOHOTO IJlaHa IMOATOTOBKM OaKallaBpuaTa mo HampaBieHuio «11.03.02
NHQOKOMMYHUKAIIMOHHEIE TEXHOJIOTUX M CHCTEMBI CBI3U». WCXOOHBINA YPOBEHb
3HAHUM U YMEHHUU, KOTOPLIMU AO/XKeH 00jlagaTh CTyAEHT, MPUCTyNas K U3y4eHHUIO
OaHHOW OWCLUIIIAHEI, ONpefessieTCcsd M3ydYeHHEeM TaKWX OUCHUNIIHNH, KaK «Teopus
3JIEKTPUUECKOU CBA3U»; «DJEKTPONUTaHUE YCTPOUCTB U CUCTEM TEJIEKOMMYHUKAIAN».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

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

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

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

CopepxkaHue OUCIUATIINHEL

P 1 HOBHbIE TEXHUYECKHE [T0KA3aTeIN YCUINTEIbHBIX YCTPONCTB

HasnaueHue 1 Kjaccudukauys aHaIOTOBEIX YCTPOUCTB YCUIEHUS U Tpeobpa30BaHust CUTHAJIOB.
[Tpouecc ycunenus, CTPyKTypHas CXxeMa YCUIUTeNIs, SKBUBaJIEHTHBIE CXeMHBI HICTOYHIKOB
CUTHAJla ¥ Harpy3ku. OnucaHue B YaCTOTHOM U BpeMeHHOM o0nmacTsax. KoadduimeHT nepemaun
10 HANIPSKEHUI0, TOKY, MOITHOCTU. BXOIHOE U BEIXOJHOE COIIPOTUBIIEHUS aKTUBHOIO
YyeTeIpexnonocHuKa. KoadpduimenT HenuHenHbIX ncKaxkeHud. AUX u @YX KoapdunmenTa
ycunenus. [lepexogHas xapaKTEpPUCTHUKA YCUIUTENS U ee UCKaXKeHU.

Pasgen 2. OkBUBaJeHTHBIE CXEMEI U YCHUJIEHWEe CUTHAlla

VpeanbHble aKTUBHBIE YETHIPEXIIOMIOCHUKY. 3aBUCHMblE HICTOYHUKY KaK MOJe/IN TPaH3UCTOPOB
U OIlepalMOHHBIX ycunuTenei. CxeMOoTeXHUYeCKas peanu3alus 3aBUCUMBIX UICTOYHUKOB.
CxeMbl BKJTIOUEHHS, 3aMellleHNs, 9KBUBaJIEHTHBIE TapaMeTPhl ¥ MaTPUIIbl OUIIONSAPHBIX U
MIOJIEBBIX TPAH3UCTOPOB. YaCTOTHEIE ¥ BPEMEHHBIE XapaKTEPUCTUKHY YCUTIUTETIEH, UX
B3aMMOCBs3b. CxeMa 3aMellleHNsI TPaH3UCTOPHOTr0 KackKazia C OOIIUM 3MUTTEPOM, OOIITUM
KOJIJIEKTOPOM, 0011est 6a30i. CxeMhl 3aMeIleHNsT KaCKaloB Ha ITOJIEBBIX TPAH3UCTOPaX.
BrnusHue napa3uTHEIX eMKOCTEN Ha YaCTOTHBEIE XapaKTEPUCTUKHU ycueHus. Idpdekt Mumnnepa.
MHorokacKkafiHble CXeMbl yCUIUTENe Ha OUTIOIIPHEIX U MTOJIEBHIX TPaH3KCTOpax. Koppekius
YaCTOTHBIX XapaKTEPUCTHUK.

Pasgen 3. OOpaTHas CBA3b B 9IEKTPOHHBIX YCTPONCTBAX

Omnpepenenue, BUAB 00paTHOM CBA3M, CTPYKTypHas cxeMa ycunurtens ¢ OC. KonudecTBeHHas
ouenka OC. [TeTneBoe ycunenue. YaCTOTHEIE XapaKTePUCTUKY TETIIEBOTO ycuneHus. [IoHsaTHE
ycrouuusocTu ycunurens ¢ OC. Kpurepuu Haniksucrta. [luarpammel boge. 3anace!
ycronuuBocTu. MakcumanbHasgs OOC. BnusHue OC Ha BHeIlHNe U BHYTPEHHNE LIYMEBL U
HeJIMHeNHbIe UCKaXeHua. YacToTHREe XxapakTepuctuku ycunurens ¢ OC. Onpenenenue
BXOJIHOTO ¥ BBHIXOOHOT'O COmnpoTuBneHus ycunutens ¢ OC. Crabunusamus paboyeir TOUKHU C
IIOMOIIIBI0 OTPHUIIATENIbHOM 06pAaTHOM CBSA3U. IMUTTEPHAS U KOJJIEKTOPHAs CTabuIu3aIus.

P 4. QYHKIIMOHAIbHEL bl H KTDOHHEIX CXeM

HasHaueHue, CBOMCTBa U CTPYKTypa UHTETPANIBHOTO ONEPALIMOHHOTO YCUIIUTEIS.
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[TpunnunuansHas cxema OY. BxogHoit muddepeHnuanbHbI Kackan. KackomHas cxeMa.
TokoBOe 3epkao. YIpoleHHass 5KBUBaJIeHTHas CXeMa 3aMelleHHs ONeparuoHHOTO YCUITUTENS.
Pacuet cxem Ha OV B mmama30oHe HU3KMX 9acCTOT. HacTOTHREIE XapakTepucTtuku OY. Koppeknuus
YaCTOTHHIX XapakTepuctuk, snusaue OOC. UHTerpatop, guddepeHriiuaTop, CyMMaTop.
Kommapartop Ha 6a3e OY. Henunetinsie amemeHnTH B et OOC QY. [Ipernu3noHHbIN
BHITIPSIMUTEJH, IIMKOBLIM IeTEKTOP CUTHAJIOB, CXeMa BHIOOPKU-XpaHeHus. JIorapudMuiecKuii u
SKCIIOHEHIIMANIbHBIN YCUNIUTEb. [lepeMHOXKUTENL CUTHANIOB. CxeMa BEHIOOPKU-XpaHEHUS U
aHazoro-u¢ppoBoro mpeobpa3oBaHus.

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

3aueT. KypcoBou IIpoeKT

b1.0.21 OcHO6bl KOHCMPYUPOBAHUA U MEXHO/102UU NPou3600cmea 3/1eKMmpOHHbIX
cpedcme

Lenu ocBoeHUST TUCHUILINHEL

Llenbio mpenofgaBaHus OUCHUIITUHE « OCHOBEI KOHCTPYUPOBAHUS U TEXHOJIOTUH
IIPOM3BOMICTBA 3JIEKTPOHHLIX CPEMICTB» SIBIISETCS:

dbopMupoBaHue 3HAHKWM 0 METOaX KOHCTPYUPOBaHMsI, KOMIIOHOBKY ¥ TEXHOJIOTUHU
H3TOTOBJIEHUSI 3JIEKTPOHHHIX CpeacTB (9C) pa3NnuyHOro Ha3HAUYEHUS U Pa3IUYHbIX
CTPYKTYPHBIX YPOBHEeH, 3amuThl PAC oT necTabunu3upyonux GakTopoB C
VCIIOIb30BaHNEM MH(OPMAIMOHHLIX CPENCTB IIPHU o0ecredeHUN 3aJaHHbIX II0Ka3aTesen
KayecTBa u3menus, Tpe0oBaHUM HAJEKHOCTH, 9PTOHOMUKHY U [TU3aKHa.

MecTo pucuuniavHel B CTpykType OII1

HOucuunnuia «OCHOBE KOHCTPYUPOBAHUS U TEXHOJIOTUHX IMPOU3BOACTBA 3JIEKTPOHHBIX
cpenctB» B1.0.21 sBngeTcs OOHOW M3 OUCHUIIIMH 00s3aTeNbHOM YacTU y4eOHOTO
njTaHa TNOATOTOBKM O6GakanaBpuaTa no0 HanpaBiaeHuio «11.03.02
VHDOKOMMYHUKaLUOHHbIE TEXHOJIOTUM U CUCTEMHl CBSA3U». VCXOOHBIM yPOBEHbB
3HAHUU M YMEHUM, KOTOPHIMU HONXKeH 00majaTh CTYAEHT, MPUCTyNas K U3y4eHUIO
DAHHOU OUCLUUIIINHEL, ONpeNeNseTcd U3y4eHUEM TaKUX OUCLUIINWH, KaK «Bricmas
MaTeMaTHKa»; «IHXKeHepHas U KOMIbIOTepHas rpadpuka»; «dusnuka».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tpotiecc n3ydeHus OUCHUILIMHBL HAlIpaBIeH Ha GOPMUPOBaHUE CIIeAYIOMINX KOMIIETeHITUHN:
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B cootBeTctBuE ¢ PTOC:

- Crioco6eH MOHUMATh MPUHIUIE PAOOTE COBPEMEHHBIX WH(GOPMAIIMOHHEIX TEXHOJIOTHH U
HCIIOJNIb30BaTh WX [JIS pellleHus 3afay npodeccuoHanbHou aestenbHocTd (OITK-4)

CopepxkaHue OUCIUTIINHEL

Pazpen 1. Brenmenue.

Kv3HEeHHbIN UMUK u3fenus. Pojib KOHCTPYUPOBaHUS M TEXHOJIOTUU U3TOTOBJIEHUS. DBOJIOLUSA
KOHCTpyKIMH IC. OCHOBHBIE 3aflauy IIPU IPOEKTUPOBAaHUM KOHCTPYKLKU 371€KTPOHHBIX
CpencTB.

Pazmen 2. Knaccudukanys COBpeMeHHBIX 3TeKTPOHHBIX CPENICTB

Knaccudukaruy IC mo Ha3HaYeHUI0, TAKTUKE UCIIOJIb30BAHUS U 00BbEKTY YCTAHOBKHU.
Kateropuu, Knaccel, rpynmnsl. KnuMaTuueckoe HCIOJTHEHNUE 3JIEKTPOHHBIX CPENCTB

Paspmen 3. CTaHgapTHU3aIidsa IPU IPOEKTUPOBAHUM SIEKTPOHHLIX CPENICTB

YpoBuu cranmaptoB. CructeMbl cTaHmapToB. OcHoBHEIE nonoxenus ECK]II, ECTH, ECTIIII.
[TonaTua yHU(UKAIMY, TUIN3alUMH, CTAaHOapTU3aliy, TapaMeTpU4YeCKUX 1 Pa3MepPHEBIX PSIOOB.
[ToHATHS OOMYCKOB, IIOCA0K, KBAJIUTETOB U II€POXOBATOCTH.

Paspen 4. CuCTeMHBIV TOOXO IPU IPOEKTUPOBAHUHY 3IEKTPOHHEIX CpencTB.CTPYKTYpa
KOHCTPYKIIMY 3JIEKTPOHHBIX CPEACTB. MOOYIbHEINM IPUHUINN KOHCTPYADPOBAHUS SJIEKTPDOHHBIX

CpEeNJiCTaB
CYH.IHOCTB CUCTEMHOTI'O IIOAXO0Oa ITPH ITPOEKTUPOBAHNH 3JIEKTPOHHEIX CPENCTB. O6OGH.I€HH&H

CHCTeMHas MOJeIb KOHCTPYKIMY 3E€KTPOHHBIX CPEACTB. YPOBHU pa3yKpynHeHusd. Hecyiue
KOHCTPYKLMU. ba30Bble HECYIIMEe KOHCTPYKIUHU. Pagr031eKTPOHHBIN MOOYTb.
KOHCTPYKIIMOHHEBIE CHUCTEMBI.

Pasmen 5. [TepcrniekTuBHEIE MeTONE (OPMOOOPA30BAHKS HECYITUX KOHCTPYKIIHH

Hecymue KOHCTPYKIIMK M3 IUCTOBOr0 MaTepHrana. Hecyire KOHCTPYKIMY BBHIIOTHEHHEIE
nuTheM. TexHOIoruyeckre 0COOEHHOCTH U3TOTOBIEHUS HECYIITUX KOHCTPYKLNM 1 TepeOoBaHus
K KOHCTPYKLIMSAM B 3aBUCUMOCTH OT METOHa U3TrOTOBJIEHUS.

P KTPUYECKHU VMHEHNS B KOHCTPYKINIX 3IeKTPUYIECKUX TB

OcHoBHEBIE TOHATHUS. [ledaTHEIN MOHTaX. TE€XHOJIOTUYECKUN CITOCO0 CO3MaHUs 3JIEKTPUUECKUX
COeIVHEHUH.

P 7 UT KTDOHHBIX TB OT JeCTa0nuIn3n 1x (pakTOpOB HKa KayiecTB
KOHCTDYKIIHH.

ObecmeyeHue TEIJIOBOTO PeXKMa. 3alluTa OT MeXaHNYeCKUX BO3MEeHCTBUH.3alUTa OT
KIMMaTHAYeCKUX BO3AeiCTBUMCHUCTEMHBIE KDUTEPUHN TEXHUUYECKOTO YPOBHS M KauyeCTBa
3JIEKTPOHHBIX CPefCTB. Mcronb3oBaHue HHPOPMAIIIOHHBIX TEXHOJIOTUY IPU MPOEKTUPOBAHUU
3JIEKTPOHHBIX CPEACTB. OPrOHOMHUKA U AM3aliH KOHCTPYKLUM 3JIEKTPOHHBIX CPECTB

OO6I1mast TPYAO0EeMKOCTD TUCITUIIINHEL
72 gac(oB), 2 3ET
dopMa IpoOMeKyTOUHOU aTTeCTAllUN

3auer

39




B1.0.22 Bbes3onacHocmb Jcu3HedesamesjabHOCMU

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpenofgaBaHus QUCHUIIIUHEL «be30acHOCTh KU3HEAESITETbHOCTI»
SIBIIIETCS:

dhopMmupoBaHue nmpodeccruoHambHON KYIbTYPhl 0€30IIacCHOCTH, MTPeAIosaraoien
TOTOBHOCTH ¥ CITOCOOHOCTH BBHITYCKHKKA MCIIOIL30BaTh MPHUOOPETEHHYIO COBOKYITHOCTh
3HAHUM, YMEHUYN U HABLIKOB 151 o0ecreuyeHust 0€30IacHOCTH B cdhepe
Ipo(heCCUOHAIbHON AeSATENIbHOCTH U B YCIIOBUSIX YPE3BbIYAHBIX CUTYaLIAM.

MecTo pucuuniuHe B CTpykType OI1

IOucnunnuHa «be3omacHocTh XKulHemesaTeabHOCTH» B1.0.22 aBiasieTcss 0a30BOH
OVCIUIIIMHON LMKJa y4eOHOro IjaHa MOATOTOBKM OakajlaBpraTa II0 HalpaBIEHUIO
«11.03.02 MHPOKOMMYHUKALIMOHHEIE TEXHOJIOTUM M CUCTEMH CBS3U». M3ydeHue
OUCIUINUHE «Bbe30macHOCTh XKU3HENesATeTbHOCTH» OCHOBLIBAeTCS Ha 0a3e 3HAHUM,
YMEHUU U KOMIIETEHIUM, II0JTyYEHHBIX CTYJAEeHTaMHU B X0 OCBOEHUS IIKOJIbHBIX KYPCOB.

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

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

- Cioco0eH co3[aBaTh U MOANEPKUBATEL B IOBCEOHEBHOM XKU3HU U B MPO(PeCCHOHATbHON
nesaTeNnbHOCTH Oe30TacHbIe YCIIOBUS KU3HENeATeIbHOCTH JIsi COXPaHEeHUs IIPUPONHON CPe[bl,
o0eclieyeHus: yCTOMYMBOTO Pa3BUTUS 00IIECTBA, B TOM YKCJIe IIPU YTPO3€ U BOSHUKHOBEHUU
Ype3BbIYaWHBIX CUTyalllil ¥ BOEHHBIX KOHMIUKTOB (YK-8)

CopepxkaHue OUCIUIIINHEI

Paspen 1. TeopeTuyeckue 0CHOBE 6€30IaCHOCTH KU3HENEeITeTbHOCTH.
CucteMa «YernoBek-cpefia o0uTaHusI». [IOHATUS «OMAaCHOCTh», «0€30I1aCHOCTL». BUIHI

OTIaCHOCTEW U XapaKTePUCTHUKU: Bper, yiuepb, puc.. OCHOBHBIE BUIHI PHCKOB, UX YPOBHU. Ha
00BbEeKTaxX 9KOHOMUKH. . [IoKa3aTenu U KpUTepuu 0€30MMaCHOCTH XKU3HEIEeATETbHOCTH. MeTOoIb
obecneuyenuss 6€30IIaCHOCTH XKU3HENesITeIbHOCTH.

Paspen 2. 3akoHOOaTeNbHEIE 1 HOPDMATUBHEIE TPABOBLIE OCHOBLI 0€30MTACHOCTH

XKHM3HENesTeIbHOCTH.
TpeboBanus dhemepanbHLIX 3aKOHOB B 00J1aCTH OXPaHbl TPYHa, TPOMBIIIIEHHOH, TI0KapHOU

6e3omacHoCTH, 6e3omacHOCTH B YC U rpakpgaHcKou 000poHbEL. OTBETCTBEHHOCTD 3a
HEBBIIOJIHEHNE 3aKOHOATeIbCTBA B YKa3aHHEIX 0671acTax. OpraHkl TOCyiapCTBEHHOT0 Hag30pa
Y KOHTPOJIS 3a BHITIOJTHEHWEM 3aKOHOMATEILCTBA U HOPMaTUBHEIX TpeboBaHUM B 00/1acTH
0e30macHOCTH XKU3HeneATeNnbHOCTH. Opranu3anus 1 IpoBefeHne padoT 0 0XpaHe TPY[a,
IIPOMBILIIIEHHOM, TT0KapHOU 6e30I1acHOCTH, TPaXKIaHCKOM 000pOHe U 3alUTe B YPE3BBIYAMHBIX
CUTYyalUsX Ha MPEOIPUSATHASIX CBA3MU.
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Pazmen 3. O6ecneyenre KOMPOPTHLIX YCIOBUM KHU3HENeITeIbHOCTI

KombopTHEIE (OITHMaNbHLIE) YCIIOBUS XKU3HEAeaTeIbHOCTU. [I[pOM3BOACTBEHHOE OCBEIIEHUE:
CHACTEMEI, BUJbI, HOpMUPOBaHKe. MUKPOKIMMAT: TapaMeTpPhl, BO3OeUCTBHUE Ha YeJIOBEKa,
HOpPMHUpOBaHUEe. MeTonbl co3maHusl KOM(MOPTHHIX YCIOBUM XKU3HEAEATEIbHOCTH: OPraHU3alus
IIPOM3BOACTBEHHOI'0 OCBEIIEHNS, HOpMaii3allds MUKPOKINMaTa, IpUMeHeHue CUCTEM
BEHTUJIALIUY ¥ KOHOUIIMOHNPOBAHUSA.

Pa3pen 4. OnacHble ¥ BpeHBIE TPOU3BONCTBEHHEIE (DaKTODHI

[ToHsiTHE BPeIHOTO U OMacHOTo ¢akTopa. Knaccudukaiys BpeIHBIX U OIaCHBIX (aKTOPOB
AHTPOIIOTEHHOT0 ¥ TEXHOTEHHOTO MTPOMCX0XIEHNs. BpemHble BellecTBa: KilacCcudukalus,
HOPMHUPOBaHUE COMlePKAHUS BPEOHBIX BEIIECTB, BO3NEHCTBUE Ha YelloBeKa, 3(PheKTH
KOMOMHHPOBaAHHOE [eliCTBUE BPeIHHIX BellleCTB. BuOpoakycTuueckue HaKTOPH:
Knaccudukalysi, BO3OeiCTBUEe HOPMUPOBaHUEe, METOILI 3aIUTH. Knaccudukams
3JIEKTPOMATHUTHHIX TTOJIeN U U3NTy4YeHUN, OCHOBHBIE XapPaKTEPHUCTUKY 3JIEKTPOMATrHUTHBIX
ToJiel ¥ U3Ty4eHuH, BO3[ENCTBIE Ha YeJI0BEKa, HOPMUPOBAHUE, METOMBI 3aIIUTHL. .
Honuzupytomue u3nydyenusi. OCHOBHbIE XapaKTEPHUCTUKYU, OCHOBHbLIE BUIbI, UCTOYHUKH
HOHU3UPYIOUINX U3TydYeHul, Ouoaorudyeckoe Bo3gecTerue. HopMupoBaHue HOHU3UPYIOUINX
U3JIy4eHUH, 3allUTa OT MOHU3IUPYIOLUINX U3NyUYeHnH. [[efCTBUE 9JIEKTPUUECKOT0 TOKa Ha
yenoBekKa. OCHOBHBIE IPUYUHEI 3JIEKTPOTPaBMaTu3Ma. OMacHOCTh TpexX(a3HBIX SJIEKTPUYECKUX
ceTeil. MepHl 3aIIUTH OT ITOPaXKEeHUS 3TEKTPUIECKUM TOKOM.

P YUpe3BEIYaHEIE CUTVAIIUA U METOOL WTHL B BUSX UX H3alun
Knaccudukaiusa 4pe3BbHaliHbIX CUTyalui. Ype3BbdalHble CUTyallud MUPHOTO ¥ BOEHHOTO
BPEMEHH U WX Mopaxaroire GakTopel. MeToIbl MPOrHO3UPOBAHUS U OIIEHKU 00CTAaHOBKY IIPH
YpPEe3BEIYAWHBIX CUTyallUsSIX. YCTOMUYUBOCTh (PYHKIIMOHUPOBAHMS 00HEKTOB CBSI3HU B
Yype3BbIYaWHBIX CUTyalrsXx. OCHOBH OpraHU3alliy 3alllUThl HaCeJIeHUs U IIepCcoHalla B MUPHOe 1
BOEHHOE BpeMsi, CIIOCOOHI 3aIlUTHI, 3al[UTHEIE COOPYxKeHus. [ToxkapHas 6€3011aCHOCTD
00BbekTOB. Ob1IME CBENEHUS O IIPOIleCCe TOPEeHUs U B3phiBa. Kimaccudukauus moxapos,
KaTeTropuu 3[laHUM U IMOMEIIeHUH 10 B3PLIBOMOKAPHOK U ITOXKAPHOU onacHOCTH. OmacHbIe
daxTopsl noxkapa. Criocobbl MpeKpalleHys TOpeHus. YCTaHOBKY MT0KapHOW CUTHAIM3allud U
[I0KapOTYILIEeHNs, IePBUYHBIE CPEACTBA IT0KaPOTYILIeHNA. XapaKTePUCTUKa aBapuil Ha
XUMHUYECKHU OTaCHBIX 00heKTax. XapaKTepUCTHKa aBapuil Ha pagualloOHHO OMTacHEIX 00beKTaX.

OO61mast TPYAO0EMKOCTDb TUCITUIIINHEL
72 gac(oB), 2 3ET
dopMa IpOMeKyTOUHOU aTTeCTalluN

3aueT

2. AHHOTAIIMH PadOYHMX MPOrpaMM AHCIHIIIMH (MOIy/Iei) BapHaTHBHOH
4acTH

b1.B.01 BeedeHue e npogeccuro

Llenu ocBOEHUS TUCUUIIIUHEL

Llenbro IIpenogaBaHuA TUCITUITIIINHEI «BBeneHue B npocbeccmo» ABIIAETCA:
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M3y4eHle OCHOBHBIX IIPHHIUIIOB IIOCTPOEHNUS U PAa3BUTHUS
MH()OKOMMYHUKALIMOHHBIX CETEeN M CHCTEM Pa3JIMYHOr0 Ha3HaueHus. [[UCIUIINHA
«BBeneHue B mpodeccuio» noikHa obecreunBaTh GopMupoBaHue QPyHoamMeHTa
IIOITOTOBKY OYAYIINX CIIEIIAaliuCTOB B 0071aCTU UCCIel0BaHus, pa3paboTKy,
IIPOEKTUPOBAHUS U 3KCILTyaTaluyd NHOOKOMMYHUKAIIMOHHBIX CUCTEM U CETEM, a TaKXKe,
co3paBaTh Heo0XomuMyto 0a3y Ojis YCIEIIHOTO OBIageHus I0CIeNyIIAMA
CIIeIMaIbHBIMU TUCIUIIIMHAMU y4eOHoro mi1aHa. OHa TakxXe [0IXKHa CITI0COOCTBOBATh
Pa3BUTHIO TBOPUECKUX CIIOCOOHOCTEH CTyIeHTOB, YMEHUIO (OPMYIMPOBaTh U pellaTh
3alauy M3y4aeMou CIeIdalbHOCTH, YMEHHUIO0 TBOPYECKYU IIPUMEHSITh U CaMOCTOSTEIbHO
TIOBHIIIATh CBOY 3HAHMUS.

MecTo pucuunIuHLL B CTPyKType OI1

HucuunnuHa «BBegenue B npodeccuio» b1.B.01 sgBnsgercs OUCHUNNIMHOW YaCTH,
dbopMupPyeMoi y4aCTHUKaMU 00pa30BaTeIbHEIX OTHOIIEHUH 00Ka 1 yueOHOro miaHa
IIOATOTOBKY OaKajaBpuaTa mo HampaBjeHuio «11.03.02 MHGPOKOMMYyHUKAIMOHHEIE
TEXHOJIOTUHM U CUCTEMH CBsI3U». M3ydeHHe OUCHUIIIKNHL «BBemeHue B mpodeccuio»
onupaeTcs Ha 3HaHWHU gucnuiiuH(sl) «UHDOpMaTuka»; «Mctopus (uctopus Poccuun,
BceoO11ast ucTopus)»; «dusuka».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

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

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

- Crioco6eH TPOBOAUTH PACYETHI TI0 MTPOEKTY CeTel, COOPYKEHUHM U CPeHCTB
MH(POKOMMYHUKAIIUY B COOTBETCTBUU C TEXHUYECKUM 3aflaHUEM C UCIIOIh30BaHUEM KaK
CTaHJApPTHBIX METOMOB, IPUEMOB M CPEICTB aBTOMaTHU3aluy MPOEKTUPOBAHUS, TaK U
CaMOCTOSITEJILHO CO3[aBaeMbIX OpUTMHAJIBHEIX ITporpamm (ITK-22)

CopepxkaHue OUCIUATIIMHEL

P 1. 11 HUIb « UITeHHBIE CUCTEMEBI I CETH CBI3U»

Poip 1 MecTo moAroToBKH OaKaiaBpa o mpPoduIo «3aluIeHHEe CUCTEMbI B CETH CBSI3U».
CTpyKkTypa y4eOHOTO IJlaHa, CofepKaHue OUCHUILINH. [IpuBoOuTCS aHaIu3 IOoTPeOGHOCTH B
CIlel[ManucTax JaHHOTO IPOoGuUIIsI Ha PEIHKE TPy[a.

Pazpen 2. [Ipoduns «OnTrYeCcKre CUCTEMEL M CETH CBSI3U»

STamkl pa3BUTUS ONTUYECKON CBSI3U, COBPEMEHHOE COCTOSHUE BOJIOKOHHO-OIITHYECKUX
TEeXHOJIOTHM, KoMIIoHeHTHas 6a3a BOJIC, mepcreKTUBH Pa3BUTHS BOJIOKOHHO-OITUYECKUX
CHCTEeM Iepenayn.

Paspen 3. I1podunst «<MHTEPHET U reTEPOTEHHBIE CETU»

HHTepHeT Beliel u ero npunoxkeHus. TaKTUTbHBI NHTEPHET.
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Pazpen 4. [Tpoduns «MHOOKOMMYHUKAIIMOHHBEIE CUCTEMBL M TEXHOIOTAN»

[Tepexopn ot TexHonoruu cered TDM Kk cetsim NGN/IMS. OCHOBEI CUTHaIU3alUU, HyMepaLuy,
TEXHUYECKOT0 00CTyKuBaHUS MHTeNNeKTyalbHble CETH, CUCTEMBI TEXHUYECKOTO
o0CyKMBaHUS U YIIPaBIIeHUS, OPTaHU3aINN UHTEJIEKTyaIbHBIX CUCTEM.
HMHpoKOMMyHUKaMOHHAS CETh UHTEIJIEKTyalIbHasl CUCTeMa. DBOIIONMA KoHnenuuu IN
HMH(poKOMMyHUKAIIMOHHBEIE CEPBUCH], X pa3BuTue. IBontonus VAS. CallueHTphl 1 cepBUCHEBIE
nnatdopMel. CAMEL u poymusr ycnyr. OcHOBE IMS-apxuTeKTyphl. ACIIEKTH CTaHOapPTU3aLUN.
CucTteMbl KOMMYTAIlUU U TE€JIEKOMMYHUKAILIMOHHEBIE IPOTOKOJIEL. dneMeHTH VoIP. UcTtopus
passutus IP-tenedonuu. [Ipuniuns nepegauu peuu nosepx IP. 3HaKOMCTBO ¢ MOAEIEHOU
ceTbio NGN, ceTeBEIMHU 37IeMeHTaMu MOOUIIbHOM ¥ (PMKCUPOBAaHHOM CBA3U. OCHOBHI
apxuTekTyphl IMS. UHTEpHET Bellled U COBUT apagurMel K M2M KOMMyHUKAIUAM.

Paspen 5. [Ipoguns «lIudpoBoe TenepannuoBelnanue»

OCHOBHBIE TPUHITUIIE TEJIEBUOEHUS U UX peau3allds B aHaAJIOTOBLIX U ITU(DPOBHIX
TeJIeBU3NOHHBIX CHCTeMax [IpenMytiecTBa HA(POBOTO IPEeACTaBlIeHNs aHaIoroBEIX TB
curHasos. [lepCleKTUBE Pa3BUTHUS CUCTEM LKU(PPOBOTO TelepaAuoBeIlaHus.

Paspen 6. [Tpodunb «CHCTEMEI TOIBUKHOM CBI3U»

WcTopuyeckuil ouepK pa3BUTHS U KilacCUbUKaIMs cucTeM MobunmbHoM cBsi3u (CMC), Mmonenb
B3aMMOJEUCTBUSA OTKPHITEIX cucTeM OSI npumMenutenvHo kK CMC, nokonernuss CMC GSM,
UMTS, LTE, cuctemel WiFi, moHaTHE KOMMYTalUU KaHaloB ¥ 1akeToB B CMC. OCHOBEL
noctpoenus u ¢pynkiumonupoBanus, CMC GSM, UMTS, LTE, ocHOBHEIE NIPOLIEAYPEL,
dbyukmonuposanus B CMC GSM, UMTS, LTE. [Toustue aboHeHTCKOM eMKocTu B CMC,
nmoHsTHe O0omxeTa moteps B CMC, ucmnonb30BaHue reonHOOPMaIIHOHHBIX TEXHOJIOTHH B 3aJadax
mnanupoBanusg CMC GSM, UMTS, LTE.

Paspen 7. 3aknwoyenve

[TepcneKTUBEI pa3BUTHUSA OTPACIIU CBA3U U TEJIEKOMMYHUKAIUU

OO6I1mast TPYAO0eMKOCTE TUCITUIIIHHEL
72 gac(oB), 2 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

b1.B.02 [QuckpemHas mamemamuka

lenu ocBOEHHUS OUCHUUIIIUHEL

Llenbio mpemofaBaHus QUCIUIIIUHEL « [JUCKpeTHass MaTeMaThKa» SIBJISETCS:

dbopMupoBaHye 00IETEXHNYECKOT0 GyHAaMeHTa IIOATOTOBKY OyayIInuX
CIeMaIUCTOB B 00/1acT HHPOKOMMYHUKAIIMOHHEIX TEXHOJIOTUM ¥ CUCTEM CBSI3H,
TaKXkKe, Co3[aBaTh Heo0XoouMyto 6a3y 7Sl YCIENIHOT0 OBNIafeHUs IOCIeNyMUMU
CrelranbHEIMU OUCIHUIIIMHAMU YueOHOTo IIIaHa.

MecTo gucuunauHLL B CTPyKType OI1
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HOucuunnuaa «JluckpeTHas mMaTeMatukKa» b1.B.02 sgBnasieTcs OUCHMOIHHON YacCTH,
dbopMupyeMoii ydaCTHUKaMU 00pa3oBaTEeNbHLIX OTHOIIEHUH 00Ka 1 yueOHOro miaHa
IIOATOTOBKK OakKajaBpuaTa 1o HampaBjeHuio «11.03.02 MHGDOKOMMYHUKAIIMOHHEIE
TEXHOJIOTUHU U CUCTEMHl CBSA3W». W3ydeHue OUCLUNIUHE «[[MCKpeTHas MaTeMaTUKa»
OmnupaeTCs Ha 3HAHWHU OUCHUIIIKHH(BI) «JIMHelHas anredpa ¥ reOMeTPUSI».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

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

- Crioco6GeH MCIIONIb30BATh MOJI0XKEHUS, 3aKOHEl 1 METOIbl €CTECTBEHHBIX HayK ¥ MaTEMaTUKHU
IJIs pellleHus 3afay nHxkeHepHoU mestenbHOCTH (OITK-1)

- Crioco6GeH IPOBOAUTH PacYeTHl 10 TPOEKTY CeTel, COOPYKEHUM U CPENCTB
MH(POKOMMYHHUKAIIMY B COOTBETCTBUY C TEXHUYECKUM 3alaHUEM C UCII0Ib30BaHUEM KaK
CTaHIAPTHBEIX METOMOB, IIPUEMOB M CPEIOCTB aBTOMATHU3aINK TPOEKTUPOBAHUS, TaK U
CaMOCTOSITENIBHO CO3[aBaeMbIX OPUTHHAIbHBIX TporpamMM (ITK-22)

CopepxkaHue OUCIUIIINHEI

Pazmen 1. MHOXKeCTBa U onepaluy Hal HUMH.
MHoxecTBa u onepanuu Hag HuMu. OTHOILIEHUSA U QyHKIMY. BrICKa3bIBaHUA.

Paspen 2. ByneBw QyHKINH,

Bynesw pyukuuu. Hopmansasie popmel popmyn. JHO u KHO, COH® u CKHO. MunuMu3anus
OyneBBIX QYHKIUMU.

Paszgen 3. [ToHATHS 0 TpedUKaTax ¥ KBaHTOpax. [10JIHOTA ¥ 3aMKHYTOCTE. [10JIHbIE CUCTEMEL
OyneBBIX QYHKIINH.

[TousiTus 0 MpeguKaTax u KBaHTOpax. [I0JIHOTA ¥ 3aMKHYTOCTE. [10JIHBIE CUCTEMEBI OyI€BBIX
byHKITUN

Pasgen 4. KomOruHaTOpYKa

OneMeHTH KOMOMHATOPUKU. Pa3MeleHusi, mepecTaHOBKY, coueTanusi. KoMOMHATOPHbBIE CXEMEI.
[TpousBopsire GyHKIUU

P Teopuu r B

OCHOBHBIE TTOHATHUS U ONIpefeieHus Teopruu rpadoB. ATTOPUTME IIOUCKA KpaTYauInx myTen
MeX[y BepumHaMu rpada. MeTonbl pelleHus ONTUMU3aliOHHEIX 3aia4 Ha rpadax.

p TpaHCIOPTHEL TH

TpaHCIOPTHBIE CETU. AJITOPUTM IIOCTPOEHUSI MaKCAMaIbHOT0 II0TOKA B TPAHCIIOPTHOU CETH

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

OO11ast TPYyA0EMKOCTDb OUCLIUATIINHEL
108 gac(oB), 3 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer
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b1.B.03 ®u3uueckue OCHO8bl 3/1CKMPOHUKU

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpenofgaBaHus OUCHUIITUHEL «PU3UYEeCKHe OCHOBH 3JIEKTPOHUKU»
SIBIIIETCS:

dbopMupoBaHue pyHIaMeHTa IMOATOTOBKY Oymymux 6akKanaBpoB B 001aCTH
371IeMeHTHOM 0a3kl Pafiu03JIEKTPOHHOM allllapaTyphl ¥ co3flaHue He0OXOIUMOW OCHOBEHI
IIJIST YCIIEITHOT'0 OBJIafleHUs TTOCIeYIONTUMY CIIelMaIbHBIMU OUCIUTIIMHAMY Y4eOHOTO0
TyIaHa.

MecTo pucuuniuHe B CTpykType OI1

[ucnunnuHa «Pu3ndecKre OCHOBH 3JIeKTPOHUKK» B1.B.03 sABnseTcsa OUCIUIIAHOU
yacTtu, popMupyeMon ydacTHUKaMu 00pa3oBaTEeIbHBEIX OTHOILIeHUU 010ka 1 yueOHOTO
nmjlaHa TNOATOTOBKM OakanaBpuaTa @O0 HanpaBrneHuo «11.03.02
VHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBHl CBSI3U». KM3ydeHUe OAUCLUIIUHBL
«®u3nyecKre OCHOBHI 3JIEKTPOHUKM» ONMNPAETCS Ha 3HAHUM OUCIUIIUH(B) «BrICcias
MaTeMaTuKa»; «TeopeTudecKre OCHOBHI 3JIEKTPOTEXHUKMN»; « DU3UKa».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

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

- Cnoco0eH UCIIOIb30BaTh IOJI0KEHUS, 3aKOHBI U METOABI €CTECTBEHHBIX HayK U MaTeMaTUKHU
OJ1d pelleHud 3afayd nHxKeHepHoU gesaTenbHOCTH (OIIK-1)

- Cnoco0eH TPOBOJUTH PACUETHI TI0 IIPOEKTY CETeM, COOPYKEHUM U CPENICTB
MH(POKOMMYHUKAIIUY B COOTBETCTBUY C TEXHMYECKUM 3aflaHUEM C UCIIOIh30BaHUEM KaK
CTaHJapPTHBIX METOMOB, IPUEMOB M CPEICTB aBTOMaTHU3aluy MPOEKTUPOBAHUS, TaK U
CaMOCTOSITEJILHO CO3[jaBaeMbIX OpUTUHAJIBHEIX ITporpamm (ITK-22)

CopepxkaHue OUCIUTIIMHEL

P 1 KTpo(u3nyecKre CBOKMCTBA IMOIYIPOBONHUKOB

CoOCTBEHHBIN U TPUMECHBIE TTOJTYIIPOBOTHUKY. JHEPreTUYeCKHe JuarpaMMel
MIOJIyIIPOBOOHUKOB. PaBHOBECHBIE KOHLIEHTPALUY ITOABUKHBIX HOCUTENIEN 3apsia B
[IOJIyIIPOBOAHUKAX. JJIEKTPOHEUTPaIbHOCTh ONHOPOLHOTO IIOJIyIIPOBOAHUKA. HepaBHOBECHOE
COCTOSTHUME TIONyIPOBOAHMKA. [IperdoBrii U qu(Oy3MOHHBEIM TOKH. YPaBHEHNS HETPEPHIBHOCTH
u guddysun. [JedheKTs CTPYKTYPH OIYIIPOBOAHUKOB. fBIEHUS Ha IOBEPXHOCTHU
IIOTYTIPOBOOHUKOB. [10IyIIpOBOMHUKY C HEPaBHOMEPHEBIM pacIipefieleHueM IIPUMECH.

Pasgen 2. KOHTaKTHEIE ABIIEHUS

OneKTpruYeCcKre KOHTAKTH B ITOIYIIPOBOAHUKAX. DJIEKTPOHHO-OBIPOYHEIN Iepexon. dusnyeckue
IIPOLIECCHL B 3JIEKTPOHHO-ILIPOYHOM [1I€PEXOLEe B COCTOSTHUY paBHOBeCHUs. OCHOBHEIE IapaMeTPH
nepexopa. Ou3nueckKue MPOLECCCH B 3JIEKTPOHHO-ALIPOYHOM IIEPEXO0fie IIPU I10jaye BHEIIHET 0
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HanpsxeHus. OTKPBITOE M 3aKPHITOE COCTOSHUE Ilepexofa. BonbTaMnepHas XapakKTepuCTHKa
HeaTn3UPOBaHHOrO IIepexofa. BonbTaMnepHasa XxapaKTepUCTHKa PealbHOT0 Iepexoaa
(MOIyIpOBOOHUKOBOTO OUOAA). BnusiHMe TeMnepaTyphsl Ha BOJIbTaMIIEPHYIO XapaKTEePUCTUKY
nepexoga. EMKOCTH 371€KTPOHHO-OBIPOYHOI0 Nepexofa. MaTemMaTudeckue MOOENN U
SKBUBAJIEHTHbIE CXEMBI II0JTy-ITPOBOAHUKOBOTO Arofa. OcoOEHHOCTH reTepolepexoa.
BrImpsaMnsomyii 1 OMUYeCKUI KOHTAKTH MeTannnonynpoBogHuk. [luon [lotTku. dusudeckue
IIPOILIECCH] B CTPYKTYPE METaIAUIIEeKTPUKIIONYIPOBOTHUK. DPHEKT mOi.

Paspen 3. du3nyeckre MPOIECCH B OUIOIIPHOM TPaH3UCTOPe

O61ue cBeeHUsT 0 OUTIONSIPHOM TPaH3uCTOpPe. BlanMmopericTBre 6JIM3KO0 PACIIONIOXKEHHBIX
nmepexonoB. KoadduimeHTs nepefadyu TOKOB. AKTUBHBIN PEXKUM PaObO0THI OUIIOISIPHOTO
TPaAH3UCTOpPa. YCUIEHNE SJIEKTPUYECKUX CUTHAJIOB. PeKMMBI HACHIIIIEHUST U OTCEUYKH.
ONeKTPOHHKIN K104 Ha OUIONISIpHOM TpaH3ucTope. Henunelnsie Momenu J6epcaMora.
CraTuyecKue XapaKTePUCTHUKY OUIIOIIPHOTO TPAaH3UCTOPa. BiusHue TeMnepaTypsl Ha paboTy
OUMONSIPHOTO TpaH3ucTopa. I1poboit OUITONISIPHOr0 TPAaH3UCTOPaA. [ITUHaMUYECKUN U
HMMIIYJIbCHBIA PEXUMBI pab0TH OUIIONSIPHOTO TPaH3UCTOPA. [Ipeii(hoBLI U TETEPOIIEPEXOIHBIN
TPaAH3UCTOPHI.

Pazgen 4. du3nvecKue IPOIECCHL B MOJIEBBIX TPAH3KWCTOPax

OO1m1e cBeIeHUS O MOJIEBBIX TPAH3UCTOPaX. JIMHEWHBIN PeKUM PaOOTHI TOJIEBHIX TPAH3KUCTOPOB.
PexXuM HaCHIIIEHUS TOJIEBHIX TPAH3UCTOPOB. CTaTHUYECKHE XapaKTePUCTUKU TI0JIEBBIX
TPAH3UCTOPOB. BrusiHue TeMiepaTyphsl Ha paboTy IOJIEBEIX TPAH3UCTOPOB. MaTeMaTUYeCKHe
MOMENY U S5KBUBAJIEHTHBIE CXEMHI IIOJIEBLIX TPAH3UCTOPOB. [JMHAMUYECKUYN U UMITYJIbCHBIN
pexXRUMEBL pabOTHI ITOJIEBEIX TpaH3UuCTOPoB. HEMT-Tpan3ucrop. OnTo3/1eKTPOHHBIE TPHUOOPHL.

OO61m1ast TPYyA0EMKOCTDb OUCLIUATIINHEL
72 4gac(oB), 2 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

b1.B.04 TexHo/102uu npo2pammupo8aHus

Llenu 0CBOEHMS TUCHIUIIINHEL

Llemnbto IpenogaBaHusd JUCITUIIIINHBL «TexHomoruu IIPpOrpaMMUHPOBAHUA» SABJISAETCS:
N3y4YeHne OCHOBHELIX ITPHUHITUIIOB, MOJIeJied ¥ METOIOB, HCIIOJIb3YEMEBIX Ha
PA3JIMYHBIX 3TAllaX pa3pa60TKH IIPOTPAMMHEIX ITPOOYKTOB.

MecTo gucuunauHbl B CTPyKType OI1

Hucuunnuaa «TexHomoruu nporpammupoBaHusi» b1.B.04 saBnsgeTcd OUCLUIIUHOU
yactu, popMupyeMod yyacTHHKaMKU 00pa30BaTeIbHBEIX OTHOIIeHUH 010Ka 1 yueOHOT0
nmjlaHa TNOATOTOBKM ©OakanaBpuaTa @O0 HanpaBrneHuio «11.03.02
NHGDOKOMMYHUKALIMOHHLIE TEXHOJIOTUN U CUCTEMHl CBSI3U». H3ydeHUe OUCIUATIINHEI
«TexHONIOTUKM NPOrpaMMHPOBAHUSA» ONHpPaeTCsd Ha 3HAHMU OUCHUMIIKAH(HI)
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«MadopMaTuKa».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

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

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

- Crioco6eH K c6opy, 00paboTKe, pacipeneneHnio 1 KOHTPOJIIO BEITOTHEHUS 3asBOK Ha
TEXTIOANEePKKY 000pyHOBaHUS C IIOMOIIbI0 UHPOKOMMYHUKAIIMOHHBIX CUCTEM U 6a3 JaHHBIX
(TIK-10)

- Crioco6GeH OCyIIeCTBISATh aAMUHUCTPHUPOBAHNUE CETEBBIX MTOACUCTEM UH(POKOMMYHUKAIIMOHHBIX
cucTteM U /unu ux cocrapnsmiomux (ITK-12)

CopepxkaHue OUCIUIIINHEI

Pasmen 1. BBemeHue B TEXHOJIOTHY TPOrPaMMUPOBAHUS
dtankl pa3paboTku mporpaMMHoro obecmeuenus (I10). BogonagHast ¥ 9BOJIOLNKMOHHAS MOMIETTH

pa3pabotku I[10. MHCTpyMeHTalbHbIE CPeiCTBa Pa3paboTKU, SI3bIKK IPOTPaMMHUPOBAHUS U UX
Knaccudukalus, MHCTPyMeHTaJIbHbIE CPEedbl, OTIaguYUKU, PeAAaKTOPEl TEKCTOB.
Kondurypaurontoe ynpasnesue [10, cuCTeMbl yIIPaBIeHUS BEPCUIMHU

Pasgen 2. OcHOBH nporpaMMupoBanusd Ha C u C++

CtpykTypsl nporpamMel Ha C u C++, 3Tamsl MOATOTOBKY UCIIOJIHIEMOT0 KOfia, IPEIpoIeccop,
BBO/I/BBIBO[I, IPOCTHIE TUIIBI JAaHHBIX U OTepaluy Hag HUMH, peanu3allis Pa3BeTBISIOMUXCS U
UUKINYECKUX alTOPUTMOB. YKa3aTelu, MaCCUBHI, HYJIb-TePMAHUPOBaHHBIE CTPOKU U UX
00paboTKa, CTPYKTYPHl, QyHKIUN

P HOBHI 00BEKTHO-0PUEHTHPOBAHHOTQ TPOrPaMMHUPOBAHUS

O6BekTrl, abcTparupoBanue. Knacc, CBOMCTBa, METOOBI, HHKATICY/ISLNS, HaclIeqoBaHue,
nonuMmopdusm. Knacc B C++, KOHCTPYKTOPHI, IeCTPYKTOPHL. MOAYIbHEIN METO[
IIPOTPaMMUPOBaHUs, MOTYJb B C++. [IpUHITMI TOBTOPHOTO UCIIOIb30BaHuA Koma. OOBEKTHO-
OpHUEeHTUPOBaHHbIE OUOTUOTEKH

P 4 HOBEI VIIPABIIEHNS TaHHLIMU

OCHOBHBIE TTOHSATHS Teopuu 0a3 JaHHBIX. Mofenu JaHHBIX. PensnuronHble 6a3bl JaHHBIX:
TEPMUHEI, KOHCTpyUpoBaHue 0a3 maHHHIX. [Ipumept! pensunonueix CYBII. CYB] SQLite. A3k
SQL: ocHOBHBIE KOMAH[IbI, IIPUMEPEI 3aIIPOCOB Ha BHIOOPKY. CTPYKTYypa IPUI0KEeHUs,
HCIIONb3yIomero 6asy maHHbBX. CpefcTBa OpraHu3aluy paboTH IPUIoKeHUS ¢ 6a30i JaHHBIX
Pasgen 5. OCHOBHI KOHCTPYHMPOBAHUS IPOTrPaMMHEIX CUCTEM

COop u ananu3 tpeboBanuil B [10. Cnenudukanus TpedoBanui. TexHUYECKOe 3alaHue Ha
paspabotky I10. A3sk UML, nuarpamma Use Case, KOMIIOHEHTOB, KJIaCCOB, IEeATEILHOCTH,
pas3BepThiBaHuA. [IpOeKTHpOBaHNE IPOTPAaMMHOT0 00ecriedeHusi, TUIIOBbIe CTPYKTYpHI I10,
Mopenu yrpasnenus [10. TecTupoBaHue, IPUHIUI O€JIOT0 X YEPHOTO SIITMKA, STAIbl
TecTupoBaHud. [JokymeHTHpoBaHue [10

OOI1mast TPYAO0EMKOCTD AUCITUIIIMHEL

144 gac(oB), 4 3ET

47




dopma IPOMEXYTOUHOU aTTeCTalluu

JK3aMeH

b1.B.05 MHo20KaHa1bHble Me/1eKOMMYHUKAUUOHHblIe cucmemMbl

lenu ocBOEHUS OUCLUUIIIUHEL

Llenbio mpemofaBaHus QUCIUIIIUHLL « MHOTOKaHaIbHEIE TEJIEKOMMYHUKAIMOHHEIE
CHCTEMBI» SIBIISIETCS:

u3ydyeHue TMPUHIUIIOB ITOCTPOEHUS ¥ QYHKIIMOHUPOBAHUS allllapaTyphl
MHOT'OKaHaJIbHBIX T€JIEKOMMYHUKAIIMOHHBIX CUCTEM B IIH(PPOBHIX TPAHCIIOPTHHIX CETSX,
a TaKXXe MeTOJI0B ITIOCTPOEHUS ¥ pacyeTa mapaMeTPOB IMHEWHBIX TPAKTOB. [ToMHMO
3TOTO, 1Ie/ThI0 OCBOEHHUS OUCLIUIIINHEL SIBIISIETCS 03HAKOMJIEHNE C MeXOyHapOIHBIMU
CTaHJapTaMH B 06JIaCTH TEJIEKOMMYHUKAIUM 1 0030p MEPCIEKTUB Pa3BUTHS
MHOT'OKaHaJIbHBEIX T€JIEKOMMYHUKAIIMOHHBIX CUCTEeM. V3yueHre OUCHUTIINHEL
«MHOTroKaHaJbHbIe TEJIEKOMMYHUKAIIMOHHBIE CHCTEMBI» IOIKHO CII0COOCTBOBATh
Pa3BUTHIO TBOPUECKUX CIIOCOOHOCTEH CTYIEHTOB, yMEHUIO (OPMYTUPOBAThL U pellaTh
3aJayy U3y4aeMoii CIelMarbHOCTH, YMEHUIO TBOPUECKYU IIPUMEHSITh U CaMOCTOSTENTBHO
TIOBBIIIIATH CBOW 3HAHUS.

MecTo pucuuniavHe B CTpyKkType OII1

IOucuunnuHa «MHOTroKaHajJbHbEE TEIEeKOMMYHHKaLUMOHHBIe cucteMmbl» B1.B.05
SIBASIETCS OUCIUINNUHON YacTH, GopMUpPYyeMO# ydacTHHKaMU 00pa30BaTeIbHBIX
oTHoleHu# Omoka 1 yuyeOHOro mjaHa MOATOTOBKM OaKajaBpuaTa IO HallpaBJIEHUIO
«11.03.02 MHDOKOMMYHUKAIMOHHbE TEXHOJIOTUU U CUCTEMHl CBA3u». H3ydeHue
OUCLUUIIINHL « MHOTOKaHallbHBIE T€JIeKOMMYHUKAIIMOHHBIE CUCTEMBI» OINUPAETCs Ha
3HAHUU AUCUUIIIKAH(B) «OCHOBH NOCTPOEHUS MHMOKOMMYHUKAIIMOHHBIX CHUCTEM H
cerer»; «CeTH CBSI3U U CUCTEMBI KOMMYTaI[AN».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

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

- Crioco6GeH OCyIIeCTBISATh Pa3BUTHE TPAHCIIOPTHRIX CeTel U ceTel nmepegayn JaHHBIX, BKIOYast
CeTH PafiuoOOOCTyIa, CIIyTHUKOBLIX CUCTEM, KOMMYTAI[MOHHAIX IIOICUCTEM U CETEBBIX IIaTPOPM
(TIK-9)

- Crioco6eH MPUMEHSITh IPUHIUIIE 9KCIIyaTalluy CeTel CBSI3M, OCHOBHBIE METObI aHATH3a
TeJIeKOMMYHUKAI[MOHHBIX CeTEeN U CUCTEM, MCIIOJIb3yEMbIe CUCTEMbI CUTHANIU3aluU U
MIPOTOKOJIBbI, YYUTHIBATH COBPEMEHHBIE HAlIPaBIEHUS Pa3BUTUS TEJIEKOMMYHUKALIMOHHEBIX CETEU
U cucTeM, oco0eHHOCTH peanu3anuu ycnyr ([1K-32)
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CopepxkaHue OUCIUIIINHEI

Paspen 1. OcHOBHEIE 3alaY¥ TEXHUKHW MHOTOKaHANIbHOW CBI3U U MECTO MHOTOKaHaIbHbIX
TeJIeKOMMYHUKALIMOHHBIX CUCTEM Ha CETH CBA3U.

[ eKOMIIO3UIMI-KOMIIO3ULIKS CeTel 10 GYHKIMOHAIbHEIM IIpu3HakKaM. [lepBuyHas ¥ BTOpUYHAS
cetu. CeTu ¢ KOMMyTallel KaHaJIOB U CETU C KOMMYyTalliel TakeToB. MOHOCEPBUCHBIE 1
MYJIbTACEPBUCHEIE CeTU. TeleKOMMyHUKAllMOHHEIE CEeTH U HHPOKOMMYHUKAIIMOHHEIE CETH.
MecTo, 3aHMMaeMoe MHOTOKaHa/IbHEIMU TEJIEKOMMYHUKAIIMOHHBIMU CUCTEMaMu B COCTaBe
TEJIEKOMMYHUKAIIMOHHBIX ¥ HHOOKOMMYHUKALIMOHHBIX CETEM.

Pasgen 2. CUrHabBl 51€KTPOCBA3H.

Buprl 1 ocobeHHOCTH (POPMUPOBAHUS IIEPBUYHBIX CUTHAJIOB CBSI3U. OCHOBHBIE XapaKTEPUCTUKHU
TIEPBUYHBIX CUTHAJIOB.YPOBHY Nepefaud. OMHOMEDPHEIE U IBYyMEPHLIE ITH(DPPOBEIE CUTHAIIHL.
[TonsTue 00 olleHKe KayecTBa Ilepefadyul CUTHAIOB CBSI3H.

Pasgen 3. [IpUHIIUANEL TOCTPOEHUS MHOTOKAHAIbHBIX TEIEKOMMYHUKAIIMOHHBIX CUCTEM.
[IpyHUUT TUHENHOT 0 pa3fesienus curuasnos. [IpuHuune nocrpoenus cucteMm ¢ YPK, BPK, OPK.
CucTeMbl CO CTaTUCTUYECKUM YIIOTHEHUEM. MHAMBUAYAIbHEIA U IPYIIIOBOM METOIBI
IIOCTPOEHMA CUCTeM nepemauu.I' pynnoBoi Mmeton noctpoenus LICII. LludpoBrie nepapxumu:
ne3noxpoHHas mudpposasa uepapxus (PDH) u cuaxporHas nudposas uepapxus (SDH), ux
OCHOBHBIE XapaKTepucTuku. EBponerickas 1 AMepuKaHCKas nepapxuu, oTHocsamuecs Kk PDH.
CeteBrle unTepdeiicer G.703

P 4, MeTonH MPDPOBAHUS KaHaIbHBIX CUTHAJIOB B cucTeMax ¢ YPK

dopMupoBaHKe KaHATBHBEIX CUTHAJIOB C MCIOMb30oBaHueM AM, UM, ®M. CrocoOk
dbopMupoBaHus KaHaIbHEIX CUTHaNNOB ¢ AM-OBII. Ucnonb3oBanue QAM u OFDM nns
(dbopMUpOBaHUS KaHAJIbHBIX CUTHAJIOB.

Pasmen 5. MeTonsl GOpMUpPOBaHYSA KaHATLHEIX CUTHAJIOB B cucTeMax ¢ BPK.

OcHOBHBIE 3Talk Tpeobpa3oBaHUs aHATIOTOBEIX CUTHAJIOB B IIM(POBLIE (OUCKPETHU3AIMS 110
BpeMeHU, KBaHTOBaHMeE 110 YPOBHIO, KogupoBaHue). [Toustue UKM. PaBHoOMepHOE U
HepaBHOMEPHOE KBaHTOBaHUE, 3aIUILIEHHOCTD OT IIyMOB KBaHTOBaHUS. CTaHOAPTHBIE IIKaJIbl
KBaAHTOBaHUs IJIs1 MpeoOpa30BaHus peueBoro curiasna. Mcmnonb3oBanue IM u TUKM mns
(dhopMUpOBaHUS KaHAbHBIX CUTHANIOB. OpraHu3alys KaHaJlloB llepefayd JaHHBIX.

Pa3pen 6. KaHanbl IBYXCTODOHHET0 IEHCTBUS

CxeMbl OpraHu3anyy KaHajloB ABYXCTOPOHHET 0 AelCTBUS. Pa3Bga3bIBawIIre YCTPOUCTRa.
fIBneHMe 3MEKTPUUYECKOTO 3Xa U METOOB OOPHOBI C HUM.

OO1mas TPyAOEMKOCTDb AUCITUIIIMHEL
144 gac(oB), 4 3ET
dopma MpoMexKyTOYHOU aTTeCTallun

DK3aMeH
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Bb1.B.06 MamemamuuyecKue Mode/u 6 cemsix c8s3U

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbro IIpernogaBaHuA TUCITUIIIINHEI «MaTemMaTu4ecKkue MOJEIU B CeTAX CBA3U»
SABIIAETCA:
N3y4YeHne COBPEMEHHBIX MaTeMaTU4YEeCKUX MOJIeJIEd B CETSIX CBSI3H.

MecTo pucuuniavHsl B CTpykType OII1

IOucuunnuia «MaTemaThdyeCcKHe Momenu B ceTAx cBsA3u» B1.B.06 saBngercs
OUCIUTIIMHON YacTH, GOPMUPYEMOM y4aCTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEHUY O10Ka
1 yuyebHOro mnaHa NOATOTOBKM OakKalaBpuaTa o HampaBrneHui «11.03.02
NHPDOKOMMYHUKALIMOHHBIE TEXHOJIOTUM U CUCTEMEl CBSI3U». H3ydeHUe OUCIUAMIINHEI
«MaTeMaTUu4YeCKrue MOOENIM B CeTSAX CBA3M» ONHUPAETCSd Ha 3HAHUU OAUCLUNIINH(bI)
«JIluCKpeTHas1 MaTeMaTuKa»; «Teopus BepOSATHOCTEN U MaTeMaTU4YeCKasi CTaTUCTUKa».

TpebGoBaHUs K pe3yibTaTaM 0CBOEHUS

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

- Crioco6GeH IPOBOAUTH PacYeTHl 10 IPOEKTY CeTel, COOPyKEHUM U CPENCTB
MH(POKOMMYHHUKAIMY B COOTBETCTBUY C TEXHUYECKUM 3alaHUEM C UCII0Ib30BaHUEM KaK
CTaHIAPTHBIX METOMOB, IPUEMOB ¥ CPEIOCTB aBTOMATHU3aINK TPOEKTUPOBAHUS, TaK U
CaMOCTOSITENIBHO CO3[MaBaeMbIX OpUTUHAIbHBIX TporpamMm (ITK-22)

- Crioco6GeH OCyIIeCTBISATh IIOATOTOBKY TUIIOBHIX TEXHUYECKUX IIPOEKTOB U IIEPBUYHBIN
KOHTPOJIb COOTBETCTBUS pa3pabaThiBaeMbIX TPOEKTOB ¥ TEXHUUECKOW JOKYMEHTAlluy Ha
pasnuyHble HHPOKOMMYHUKALMOHHBIE 00BEKTH HAllMOHATBHBIM U MeXKIYHapPOOHEIM
CTaHapTaM U TexHu4YecKuM perinameHnTam (I1K-23)

- Cnoco0GeH TPOEeKTHPOBAThL BEPOSITHOCTHO-BPEMEHHBIE XapaKTePUCTHUKHU IIPOIIECCOB B
MH(POKOMMYHUKAIIMOHHBIX CHCTEMAaX U CETSIX, aHaJIM3UPOBaTh MaTeMaTUYECKHUE MOAETHU U
METO[H pacyeTa HHPOKOMMYHUKAIMOHHEIX ceTed u cucteM ([1K-39)

CopepxkKaHue OUCIUIIINHEI

Pasmen 1. MaTeMaTrn4eckoe MOIendpOBaHUE.
OcHOBHBIE TIOHSATUS U ONpefeneHus. MaTemMaTudeCcKre MOJENU: KlacCuPuKaIusa U ux

0COOEHHOCTH.

Pa3pen 2. MaTemaTryecKkoe onrcaHue CUTHAJIOB U IIOMEX.

OmnepaTopHbe YpaBHEHUS, ONMKCHBaoLMe paboTy cucTeM CBSI3U. MHOXKeCTBa CUTHAJIOB.
MeTpurueckue nIpocTpaHcTBa. JIMHeHbIe IPOCTPAHCTBA. Teopusl TMHENHOTO pa3neleHus
CUTHAJIOB.

Paspen 3. [IpencraBneHre CUTHANOB.

[uHaMu4YecKoe NpencTaBieHne curuanoB. O0o0menHbe psAgsl Pypbe. CuCTEMEI 0a3UCHBIX
OyHKUMY. [apMOHUYECKUN aHAIU3 U CUHTE3 CUTHAJIOB.
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Pasgen 4. MapKOBCKHe IPOIECCHL.
MapkoBckue mporecch. YpaBHeHne YenmeHaKonmoroposa. Hortamus Kenpganmna. I1oTok.

®opyna JlutTia

OO61mast TPYAOEeMKOCTD TUCITUIIITNHEL
108 gac(oB), 3 3ET
dopMa MpoMexKyTOYHOM aTTeCTalluu

3auer

b1.B.07 OcHoebl 3autumbsl uHpopmauuu 6 me1eKOMMYHUKAUUOHHbIX cucmemax

Ilenu ocBOEHUS OUCHUUIIIUHEL

Llenbio mpenofaBaHus OUCHUIIUHEL « OCHOBHI 3aIIUTH HH(GOPMAIUU B
TeIeKOMMYHUKAIIMOHHBIX CUCTEMaXx» SIBJISIETCH:

3HAaKOMCTBO C OCHOBHBEIMU YTP0O3aM{ ¥ OCHOBaMH 3allIATHI WHGOPMAIIUH,
O03HaAKOMJIEHHE CO CTaHAapTaMu B chepe 3alluThl UHHOPMALIKH.

MecTo pucuuniuHe B CTpykType OI1

OucnunnuHa «OCHOBH 3al[UTH HHPOpPMaIM¥ B TEeNEeKOMMYHUKAIMOHHBIX
cuctemax» B1.B.07 gaBnsieTcsd OUCHUNIMHOM 4YacTH, GOPMUPYEMOM ydaCTHUKaAMHU
o0pa30BaTEeNIbHLIX OTHOIIEHUH 6710Ka 1 y4eOHOro IjlaHa MOArOTOBKY OaKajlaBpuaTa I10
HamnpasjaeHuio «11.03.02 MHPOKOMMYHUKALIMOHHBIE TEXHOJIOTUN U CUCTEMEI CBI3U».
H3yuyenne gucuunauHbel «OCHOBH 3alIUTH MHGOpPMAIUU B T€IEKOMMYHUKAIIMOHHBIX
cucTeMax» OINHUPAEeTCd Ha 3HaHUM OucuunauH(el) «MHDOpPMaTHKA U OCHOBHI
aJITOPUTMHU3ALIU».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tpouiecc n3ydeHus OUCUUIUIMHEL HAllpaBjieH Ha GOpMUPOBaHHE CIIeAyIOMIAX KOMIIETEHITUN:
B cootBeTcTBUU ¢ PT'OC:

- Crioco6eH K aiMUHUCTPUPOBAHUIO CPeCTB o0ecrieueHrst 6€301MaCHOCTH yIaIeHHOTO [IOCTyIIa
(omepaloOHHBIX CUCTEM U CIIeIMaIu3UPOBAHHEIX MPOTOK0JI0B) (ITK-14)

- Cnoco0eH ompenensaTh MapaMeTPsl 0e30IaCHOCTH ¥ 3aIfUTH IPOTPAaMMHOI0 00eCIIeYeHnsT
ceTeBBIX yCTpoucTB (ITK-24)

CopepxkaHue OUCIUIIINHEI

Paszpen 1. BeeneHue
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Konneniuu nHpopManuroHHo# 6e3omacHocTi. OCHOBHBIE YIPo3bl nHGopMaIuu. OCHOBHbEIE
HampaBeHus: obecrneueHus nHGOPMaLMOHHOM OGe3omacHocTH. Kiaccudukamus CpefcTs,
MHXEHEePHO-TeXHUYeCKas 3allluTa.

Paspmen 2. CUMMeTPUYHBIE KPUIITOCHACTEMEI

PaszButure kpunrtorpaduu. bnounsie mudps. AnroputMm DES. Cranmapt IEEE 802.11. Yrpoas,
CBSI3aHHBIE C UCIIOIb30BaHWEM 6eCIpOBOAHBIX ceTel.OCHOBHBEIE CUCTEMBI OJIOUHOTO U
MMOTOKOBOrO muppoBanusg. OCHOBHE KpUIITOAHAIHN3aA.

Pasmen 3. AccuMeTpuyHoe mudpoBaHue

OCHOBHI CUCTEM C OTKPBITHIM KTI040oM, anroputM RSA. lludpoBas noanuce. YnpasneHue
KmoyaMu. [IpoBepKa MOMJIMHHOCTH.

Paspen 4. CteraHorpagus

OcHOBHBIE TEPMUHH U onpefenenusi. CKprITas nepefavda U XpaHeHNe JaHHBIX. TUTUYHbIE
IIpUMEPH cTerocucteM. Knaccudukaliiyisi OCHOBHEIX METOMIOB aTakK Ha CTETOCUCTEMEI.

Paspen 5. TexHonoruu ayTeHTUGUKAIIUN

Knaccudukanus MeTonoB UAeHTUPUKALINY U ayTeHTU(PUKALNHN. ITEKTPOHHBIE Koy, CUCTEMEI
PafrovYacTOTHOM UaeHTH(PUKauuu. Mcrionb30BaHNe MaTHUTHBIX KapT U IITPUX KOMOB.
Vcmonb3oBaHue OnoMeTpudyeckou nHdopmaluu. Micronbp3oBanue maposeit. CpaBHEHHE
Pa3IUYHbIX TEXHOIOTUH.

Pazpen 6. CKY]I

OnemenTr CKY]. Knaccudukarusa uneHTurKkaTopoB. OCHOBHBIE TUIIBI BUIEOMCTOYHUKOB
uHpopmanuu. CTPyKTypa UPOBOi CUCTEME! BUIeOHAOTIONEH .

Pasmen 7. be30macHOCTE KOMIBIOTEDPHBIX CUCTEM

Knaccudukaliuss KOMIbIOTEPHBIX CUCTEM. YTPO3kl 6e30MmacHOCTH HHDOPMALMK B KOMIIBIOTEPHBIX
cucteMax. HecaHKIIMOHMPOBAHHBIM JOCTYI K nHGOpPMaluy. ba3oBeli MpUHIUI 00eCIIedeHust
6e3omacHocTu. [IpaBOBOe perynupoBaHue B 001acTu UHGOPMAIMOHHON 0€30MaCHOCTH. 3alluTa
HH(pOpMaLUK B CETAX OT HECAHKIIMOHUPOBAHHOTO AOCTYIIA.

Paspen 8. [Tpo6memel 6€30IaCHOCTH ONEPAIIOHHEIX CUCTEM

CereBas onepanuoHHas cucTeMa. [lomuTrKa 6€3011aCHOCTH. YIIpaBiieHHe OOCTYIIOM.
AyTtenTudukaimsa u aBTopusanus. TpeboBaHus, IPeObsBIsieMble K CETEBHIM OlePaIlliOHHBIM
cuctemaM. OCHOBH HH(MDOPMAIMOHHON 0e30macHOCTH onmepanuoHHbX cucteM (Windows, UNIX).
Paspen 9. KoMObIOTEPHBIE BUPYCHI

Krnaccudukanuys KOMIbIOTEPHBIX BUPYCOB. [IprMephl KOMIIbIOTEPHBIX BUPYCOB, IpU3HAKHU
3apaxeHus. Knaccupukaius aHTUBUPYCOB.

Paspen 10. Ananu3 nHGOpPMaIIMOHHON 0€30IaCHOCTH CETH IPEINPUITUS

[TnaHWpoBaHUe aHanM3a ceTeBoM Oe30macHOCTH. MHOTOypOBHEBas 3alllyTa. THIIL aHaIu3a
6e3omacHocTu. CkaHUpOBaHUE y93BUMOCTeH. [IpoTuBOMelicTBre NHGOPMAI[MOHHOM pa3BedKe.
[TpoTuBOMENCTBHE aTaKaM Ha 0TKa3 B 00CITyKMBaHUU. AHAIU3 CETEBOTO TpaduKa.

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

3aueT
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B1.B.08 3i1ekmponumanue ycmpoiucme u cucmem me1eKoMMyHUKauutii

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpernofgaBaHus OUCHUIIIUHEL « DJIEKTPOIIUTAHUE YCTPOUCTB U CUCTEM
TeJIEKOMMYHUKALIUU» IBIIIETCS:

M3ydyeHne OCHOBHBIX IPUHIIMIIOB Tpeobpa30BaHus 3MeKTPUYECKOM SHEPTHUH,
MICII0JIb3YEMBIX IIPU CO3OAaHUM YCTPOUCTB rapaHTUPOBAHHOT0 U Oecrepe0oiHOro
3JIEKTPONUTAHUS NHPOKOMMYHUKAI[MOHHLIX CUCTEM

MecTo pucuuniavHel B CTpykType OII

HuciunnuHa «3JeKTPOIUTaHue YCTPOUCTB U CUCTEM TeleKoMMyHukanuii» 51.B.08
SIBIAETCA OUCHUIIMHONU YacTd, GopMuUpPyeMO#l ydaCTHUKaMU 00pa30BaTEIbHBIX
oTHoleHUU O6noka 1 y4yeOHOro mjaaHa MOATOTOBKM OaKajlaBpuaTa IO HallpaBJIEHUIO
«11.03.02 MHDOKOMMYHUKAIIMOHHEE TEXHOJIOTUU U CHUCTEMHI CBA3u». H3ydeHUe
OVICUUIITINHEL «JJIEKTPOIUTaHUEe YCTPOUCTB M CUCTEM TEJIeKOMMYHUKALIUN» OMUPAeTCs
Ha 3HaHuWu pgucounnuH(el) «CxemoTexHUKa»; «Teopus 3SIEKTPUUYECKUX
neneun»; «JNeKTPOHUKAY.

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

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

- C1ocoOHOCTD OCYIIECTBINISITh MOHTAX, HACTPOUKY, PETYIUPOBKY TECTUPOBaHKWE 000PYIOBaHUS,
0TpPabOTKy PeKHUMOB pabOTH], KOHTPOJIb TPOEKTHHIX TapaMeTPOB PaOOTH U UCIIBITAHUS
000pymoBaHUs CBSI3U, 00ecleyeHre COOTBETCTBUS TEXHUUECKUX ITapaMeTPOB
MH(POKOMMYHUKAIIMOHHBIX CUCTEM U /WU UX COCTABIISIONINX, YCTAHOBIEHHBIM
9KCIIyaTallMOHHO-TeXHUYeCKUM HopMaM (ITK-11)

CopepxkaHue OUCIUTIIMHEL

Pasmen 1. Beemenue

OCHOBHBIE TIOHATHUS U ONIPeeIeHNs CUCTEMEI 3JIEKTPONIUTAHUSA U UX PYHKLIMOHAIbHbIE
3JIEMEHTHI

P 2. Tpan MAaTOPHI

O6mue cBeeHUs 0 TpaHChopMaTopax. PexkuMel paboTh TpaHchopMaTopoB. Paboune
XapaKTEePHUCTHUKHU U ITI0Ka3aTeNln KadecTBa TpaHChHOpMaTOpoB. Tpexda3Hble TPaHCHOPMATOPEL.
Paspen 3. BrnpsaMuTeNnbHEIE VCTPOKUCTBA

OO1mue cBeleHUs O BHIIPSIMUTEIBHEIX yCTPorcTBaX. OCHOBHI TEOPHUU BHIIpsiMiIeHus. Pabora BY
Ha aKTUBHO-MHOYKTUBHYIO ¥ aKTUBHO-eMKOCTHYIO Harpy3K#. YIIpaBiisieMble BEHIIPAMUTEIIN.
Paspen 4. [laccuBHBIe CrIaXUBAIOIIE QUILTPHL

Ha3naueHue, CTpyKTypHas cxeMa, npu3Haku Knaccudukauuu CO. [Tokasatenu kadectBa CO.
[IpuHIUEIEL pacyeTa.
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Paszmen 5. [TonynpoBOIHUKOBEIE ITPe06pa30BaTEIN IOCTOTHHOIQ HAIPSXKEHNUS
Ha3naueHue nmpeobpa3oBaTesiei MOCTOTHHOTO HanpsxKeHus. [IpuHIUI mpeodpa30BaHUs OOHOTO

IIOCTOSTHHOT'O HalpsixKeHUs B gpyroe. Knaccudukaims, mokasaTenyd KauecTBa U 001acTu
npumeHenus [1TTH. AHann3 0OCHOBHBEIX CXEM TPAH3UCTOPHBIX UHBEPTOPOB.

Paspen 6. CTabunu3aTophl HANPSXKEHUS U TOKA

O61ue cBemeHus 0 cTabunuiaropax. KommeHcalimoHHbIe CTaOUIN3aTOPHI IIOCTOSTHHOTO
HaIpsXeHUs U TOKa ¢ HenpephBHEIM perynupoBanneM (HCH). KomneHcalnoHHbIE
cTabMIM3aTOPEI TIOCTOSTHHOT'O HANIPSI2KEHUS C UMIIYJILCHBIM perynupoBanueM (MCH).
Crabunu3aTophl IEPEMEHHOT0 HAMPSIXKEHUS ¥ TOKa

Paspen 7. Vcrounuku 6ecriepe00MHOI0 NUTaHUS
O6mrue cBemenust 06 MBI, kmaccudukanusi. OCHOBHBIE CXeMHBIE PEIIeHUS.

Paspen 8. UICTOYHUKY 31€KTPOCHAOKEHNS

OcHoBHBIE TpeOOBaHUS, IPEeNbSIBIsIEMbIE K HCTOUHUKAM 31eKTpocHabxeHus. Knaccudukanus
HCTOYHUKOB 37IEKTPOCHAOKEHUS.

Pasgen 9. XuMu4eckre UCTOYHUKH TOKa

Knaccudukanus XUT. KucnoTHbie / CBUHIIOBEIE / U IIEJIOYHBIE aKKYMYIISITOPHL. [IoKa3aTenu
kayectBa XUT. YcTPoHCTBO, OCHOBHEIE XapaKTEPUCTHKH, PACUYET PeKUMOB PAOOTHI.

P 1 [l TeTeKOMMYHUKAIIMOHHEIX CUCTEM

Hasnauenue u knaccudurarms CIII. TToctpoenue moaynbHeIx IITY ¢ 6ecTpaHchopMaTOPHEIM
BX0fioM. Bri6op "acToTh mpeobpa3oBanus. [IoBrienne HagexxHocT CIII.

P 11. 3akno4yenu

Hanpasnenus pa3ssutusg COII.

OO61m1ast TPYyA0EMKOCTDb OUCLIUATIINHEL
108 gac(oB), 3 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

b1.B.09 ®u3uka (cneuenaevl)

Llenu 0CBOEHMS TUCHIUIIINHEL

Llenpio mperofaBaHus QUCITUIIIMHE «OU3KKa (CIEITIaBhl)» SIBIISETCS:

byHOaMeHTaNbHAs TOATOTOBKA CTYAEHTOB 0 Pu3nKe, KaK CPeiCTBO 00LIETO
KOTHUTHBHOT'O PAa3BUTHUS YEJI0BEKA, CITIOCOOHOT0 K MMPOM3BOACTBEHHO-TEXHOIOTHYECKOM
¥ TIPOEKTHOY [esATeIbHOCTH, 00ecreyrnBaoIel MOJePHU3ALINI0, BHEAPEHNE U
9KCIITyaTallMI0 PA3IMYHBIX CPEICTB CBSI3H M Kak 0a3a [JIs U3Y4YeHHUs CIeI[HabHBIX
IOUCUHUIIINH; GOPMUPOBAHNE HABHIKOB MCIIOIh30BAHNS OCHOBHBIX 3aKOHOB [UCIUIIIMHEI
K PEeILIeHHUI0 3afay, CBI3aHHEIX C MPOGeCCHOHATbHON NesTeNbHOCThIO; GOPMUpPOBAHUE Y
CTYHOEHTOB HayYHOT0 MUPOBO33PEHUSI, YMEHUS aHATU3UPOBATh U HAXOMUTh METO/EI
pelreHust GuanyecKux mpodieM, BO3HUKAIOIIUX B 00IaCTH, CBI3aHHOH C
TPoGheCCUOHAIBHON OeATEIbHOCTBIO. AKTYalTbHOCTh U3yUeHUS yUeOHOM TUCIIUIIINHE B
paMKaxX OCHOBHOW IpodeccruoHaNnbHOM 00pa30BaTeNbHOM MPOrpaMMbl 00yCIIOBIeHa
HEe00XOUMOCThI0 OCBOEHHUS CTYHEHTAMU OCHOBHBIX 3aKOHOB ONTUKY ¥ KBAHTOBOM
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(GbU3UKM, 0CBOEHUE METONOB PEIeHNsT TUIIUYHBIX (PU3nYecKuX 3aiay, U3y4eHUs
MEeTO0B IIPOBeeHus U 00paboTKy HU3NIECKOr0 S9KCIEPUMEHTA, YTO IT03BOJISIET
dbopMUpPOBATh ¥ Pa3BUBATh YHUBEpPCaJbHEIE U 001IenpodeccuoHaNbHbEe KOMIIETEHITUT
OymyIiero crenuanucTa.

MecTo gucuunIrHLL B CTPyKType OI1

Oucnunnuia «®u3uka (cmenrnaswl)» B1.B.09 gaBnseTrcsa OUCIUIIMHON dYacCTH,
dbopMHUpPyeMoi y4aCTHUKaMU 00pa30BaTeNIbHEIX OTHOIIEHUH 00Ka 1 yueOHOro miaHa
IIOATOTOBKY OaKajaBpuaTa mo HampaBjeHuio «11.03.02 MHGPOKOMMYyHUKAIIMOHHEIE
TEXHOJIOTUU U CUCTEMH CBSA3U». H3ydyeHue OUCHUIIUHB «DH3KUKa (CIEeIrnIaBsl)»
OIIMPAETCs Ha 3HAHWUM OUCIUIIIKH(BI) «BhICIIas MaTeMaTuKa»; «Teopusi BEPOSITHOCTEH
1 MaTeMaTU4YeCKas CTaTUCTHKa»; «Du3uKa».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

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

- Crioco6eH caMOCTOSITeIbHO MTPOBOIUTD 3KCIIePUMEHTAIbHBIE UCCIIENOBAHUS ¥ UCIIOIb30BATh
OCHOBHEIE ITpHEeMBI 00pa00TKHY U MTPeCTaBIeHUS MMOIyYeHHBIX faHHBIX (OITK-2)

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

CopepxkaHue OUCIUATIIMHEL

Paspmen 1. BonHOBas onTuKa

9nemeHTH poToMeTpuu. [lIkama 3MeKTpOMarHUTHEIX BOJH. ['eoMeTpudecKas ONTHKA.
HHuTepdepeHnus cBeTa. YCI0BUSI MaKCUMyMOB U MUHUMYMOB. BpeMeHHas U IPOCTpaHCTBEHHAS
KOTepeHTHOCTh. UHTep(depeHInoHHbIE ONBITH. HTephepeHINs B TOHKUX IIJIeHKax. Judpakuus
cBeta. [udpakuus Openens u @payuarodepa. [IudppakunonHas pemetka.llonsgpusaius cBeTa.
EcTecTBeHHHIN U ONAPU30BaHHLIM CBET. 3aK0H Mamtoca. 3akoH bpioctepa. [IBoiiHOE
JTydernpenoMIeHUeE.

Paspen 2. KBaHTOBas ONTHKA ¥ aTOMHaA QU3UKa

3aKOoHHI TenmoBoro usnyyenusa. ®oroaddext. KBanToBasg runoresa u popmyna [lnaHka.
KopnyckynsapHo - BOTHOBOY fyaniu3M cBeTa. JInHerdudaThle cieKTphl. ®opMmyna banbmepa.
[Toctynatsl Bopa. BopoBckas Mogenb aToMa BOJOPOAa U ee HepocTaTKu. ['unoresa me bpoiins.
BornHOBHIE CBO¥CTBa MUKpodacTull. COOTHOIIeHUEe HeompeneneHHocTel ['eii3enbepra.
YpaBuenue lllpenunarepa. KBanToBas yacTulla B OHOMEPHOHM IMOTEHIIMAIbHOU SIMe.
KBaHTOBOMexaHMYeCKas MOZeJIb aToMa Bogopona. KBaHTOBLEIe YuClia ¥ YPOBHU SHEPTUMU.
[TpaBuna orbopa. CriuH.
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OO611ast TPyA0EMKOCTDb OUCLUATIINHEL
108 gac(oB), 3 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

b1.B.10 3a1eKkmpoHukKa

Ilenu ocBOEHUS OUCLUUIIIUHEL

Llenpio IPenofaBaHus QUCIUIIINHEL « DJIeKTPOHUKA» SIBJISETCS:

IIOATOTOBKA 0aKanaBpoB B 00/1acTy GYHKIMOHUPOBAHUS 9JIEMEHTHOM Oa3bl
PaOgMo3IeKTPOHHOM aNapaTyphl ¥ CO3aHre He0OXOOUMOM OCHOBEI [JIsSI YCIIELTHOTO
OBJTaMieHUs IOCTIeOYIOIIUMY CIIeITHaTbHEIMY OUCIUIIMHAMY y4eOHOro MiTaHa.

MecTo pucuuniavHel B CTpykType OI1

HucnunnuHa «9nekTpoHuKa» b51.B.10 sBnseTcsa OUCHUNIUHON YacTH, GOPMUDPYEMO
y4acTHUKaMu 00pa30BaTeIbHBEIX OTHOIIeHUY 0n0Ka 1 y4eOHOro mjaHa MOATOTOBKHU
OakanaBpuarta 1o HampaBneHu0 «11.03.02 MHGDOKOMMYHUKALIMOHHEIE TEXHOJIOTUHU U
CUCTEMBI CBA3U». HM3ydyeHue OUCLUNIUHE «JJIEKTPOHUKA» ONUpaeTCs Ha 3HAHUU
pucuuniauH(bel) «Bricmas MaTeMaTHKa»; «TeopeTHYeCKHe OCHOBH
3NeKTPOTEeXHUKU»; «DPu3ukar.

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tponecc u3yuyeHus: UCIUIIIMHE HallpaBneH Ha GOPMUPOBaHKE CIIEOYIONINX KOMIETEHIIUH:
B cootBeTctBUET ¢ PTOC:

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

- CriocoGeH IPOBONUTH PacyeThl 10 IPOEKTY CeTel, COOPyKEeHUM 1 CPENCTB
MH()OKOMMYHUKAIIMM B COOTBETCTBUY C TEXHUYECKUM 3aflaHUEM C MCII0JIb30BAHUEM KakK
CTaHOAPTHBEIX METOMOB, IIPUEMOB U CPE[ICTB aBTOMATU3alNK ITPOEKTUPOBAHHUS, TaK U
CaMOCTOSITENIBHO CO3[aBaeMbIX OpUTUHAIbHBIX nTporpamMm (ITK-22)

ComepKaHne OUCIUIIINHEL

Pazgen 1. KOHCTQyKTI/IBHO-TeXHOJ'IOFI/I‘-IeCKI/Ie OCHOBEI MUKDOJJIEKTPDOHUKH.
OCHOBHEIE TIOHSITHS MHKPOIJJIEKTPOHUKH. FI/I6pI/II[HI:Ie HWHTETPaJIbHBIE CXEMEI. TOHKOIIIEHOYHEIE

U TOJICTOIIJIEHOYHEIE CXEMHEI. HOHYHpOBOJZ[HI/IKOBBIe HWHTETPaJIbHBIE CXEMBEI. Crioco0mr HU30JIA0UN
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MHTEeTpaJIbHbIX 3JIEMEHTOB. JJIEMEHTHI II0JIyIIPOBOAHUKOBEIX UHTEIPaIbHEIX cXeM. ba30Bbie
TEXHOJIOTHYECKHe OTepaluu, UCIIOIb3yeMble IIPU CO3TaHUM MHTErpabHbIX cxeM. OCOOeHHOCTH
OO0IBIIMX UHTETPATIBHBIX CXEM.

Paspmen 2. OCHOBEI CXEMOTEXHUKH aHAJIOTOBBIX MHTEIPDATbHEIX CXEM.

CocTaBHbIE TPAH3UCTOPHL. ['eHEpaTOPEl CTaOUIIBHOTO TOKA. [JuHaMU4YecKas Harpy3ka. CxeMel
COBUTa IOTEHIMAIBHOTO YPOBHS. OCHOBHEIE KaCKa[bl aHAIOTOBBIX MHTETIPAJIbHBIX CXEM.
OmepalliOHHBIE YCUTIUTENIN - OCHOBA 37IeMEeHTHOM 0a3bl aHaIOrOBBIX MHTETPaIbHBIX CXEM.
Croenuanu3upoBaHHbBIE MHTEIPAJIbHBIE CXEMBI, UCIIOJIb3yeMble B TeIEKOMMYHUKAIIMOHHOU
amnmnaparype.

Pasmen 3. OCHOBHI CXEMOTEXHUKH ITM(PPOBLIX UHTETPATIbHBIX CXEM.

Jloruyeckue onepaluu 1 Ioruueckre 3jeMeHTrs. OCHOBHEIE ITapaMeTPH ITU(POBHIX
MHTEeTrpaibHbIX CXeM. [[MOHO-TPaH3UCTOPHAS U TPaH3KUCTOPHO-TPAH3UCTOPHAS TOTUKM.
OMUTTEPHO-CBA3aHHas JIorMKa. UHTerpanbHas MHXKEKIIMOHHAS JIOTHKa. JIoTudyecKrue 31eMeHTE
Ha M[II- u METI-Tpan3ucTtopax. Tpurrepsl. 3anoMuHarooIIyie yCTPOUCTBa.

OO61masi TPyA0EMKOCTb MUCIUTITAHEL
108 gac(oB), 3 3ET
dopMa MPoOMeKYTOYHOM aTTeCTAllUN

3aueT

b1.B.11 IIu¢gpoeasi 06padbomka cuz2Haios

Ilenu oCBOEHUS MUCLUIIIMNHEL

Llenbio mpemomaBaHus qUCHUILIHHEL «[IrudpoBas 06paboTKa CUTHAJIOB» SIBJISETCS:
npuobpeTeHne 0a30BEIX 3HAHUH U HABRIKOB B 00JIaCTH ITH(MPOBOI
obpabotkucurtaanos (LIOC).

MecTo pucuuniuHel B CTpykType OI1

OucnunnuHa «Iludppopas oOpaboTka curHanoB» b1.B.11 sgBnseTcs OUCIUIIUHON
yacTtu, popMupyeMod yyacTHUKaMu 00pa3oBaTeIbHBEIX OTHOILIeHU 01m0Ka 1 yueOHOTO
njaHa TNOATOTOBKM OGakanaBpuaTa no HanpaBiaeHuio «11.03.02
VHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBHl CBSI3U». KM3ydyeHUe OUCLUIIUHBL
«OudppoBasi ob6paboTKa CHUTHAJIOB» ONHUPAETCS Ha 3HAHUU OUCIHUIIIUH(BI)
«MH(pOopMaTHKA U OCHOBHl alaropuTMulanumu»; «O0mas Teopus cBsA3u»; «Teopus
3JIEKTPUYECKUX LIemen».

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

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

- Crmoco6eH IpUMEHSITh METO[IbI ITOMCKA, XpaHeHus, 06pa00TKY, aHau3a U IPeiCTaBIeHNUs B
TpebyemoM popmaTe nHGOPMAIUK U3 Pa3TUYHEIX UCTOYHUKOB U 6a3 JaHHAIX, cOOIIofas mpu
3TOM OCHOBHBIE TpeOoBaHUs HH(DOPMaIoHHoM 6e3omacHocTu (OITK-3)

- Crmoco6eH MPOBOOUTH PACUETHL II0 TPOEKTY CETEN, COOPYKEHUM U CPENCTB
MH()OKOMMYHUKALWY B COOTBETCTBUY C TEXHUYECKUM 3alaHUEM C UCIO0JIb30BAHUEM KaK
CTaHIapPTHBEIX METOLOB, IPUEMOB U CPELCTB aBTOMaTU3allly IPOEKTUPOBAHUS, TakK U
CaMOCTOSITEJILHO CO3aBaeMbIX OpUTMHAJIBHEIX ITporpamm (ITK-22)

CopepxkaHue OUCIUTIINHEL

P 1. BBegenue B

OCHOBHBIE THIIB CUTHAJIOB. HopMupoBaHue BpeMeHU. TUIIOBEIE AUCKPETHEIE CUTHAIIHL.
Hopmuposanue yactoTel. OCHOBHAS mojioca yacTot. O6o0bmenHas cxema L1OC

Paspmen 2. MaTemaTtudyeckoe onucanue JIJIC Bo BpeMeHHO# 06/1acTu

Onpepnenenue u cBorictBa JINC. UMnynbcHas xapaktepuctuka (UX). Popmyra CBepTKH.
PasnocTtHOe ypaBHeHue (PY). PekypcuHrle u HepekypcusHbie JIJC. KUX u BUX JINIC.
OmnpepneneHue U epBbl KpuTepuil ycrouusoctu JIJIC

Paspmen 3. MateMaTtudeckoe onucanue JITIC B z- o6nacTu

Ompenenenue u CBOMCTBA Z- mpeobpa3oBanusi. COOTHOIIEHWE MEXKY P- U Z-TIJIOCKOCTSIMH.
Brruucnenue odpaTtHoro Z- mpeobpa3oBanusi. [lepegaToyHast GyHKIUS U ee Pa3HOBUOHOCTH.
CBs3b ¢ PY. Bropoi KpuTepuil yCTOMYUBOCTU

Paspen 4. MatemaTtuueckoe onucanue JIIIC B 4aCTOTHOM 00/1aCTH

YacTroTHas xapakTepuctrka. CBs3b ¢ epefgaToyHoi gyukimeit. AHX, @YX u ux cBOMCTBa.
Pacuer 1 ananu3 AYX u @YX

Paspen 5. Ctpykrypel JITIC

Omnpepenenre CTPYKTyphl. CBSI3b C BUOM IepefaTodyHol GyHKIUU. OCHOBHEIE Pa3HOBUIHOCTH
CTPYKTYD

Pa3pen 6. [Tudpossie GunabTpl (1P

Omnpepenenue u Kinaccupukanus LI®. dTansl mpoeKTUPOBaHUS. 3aganue TpeboBauuit K AUX.
KUX-punptps ¢ nurerHou ®UX. Cunte3 KUX-QuibTpoB: MeTOn OKOH; METOM HaUTydlIen
paBHOMepHOM (uebrieBCcKoM) annpokcuManuu. Cunte3 BUX-GunbTpos: MeToq
uHBapuaHTHOCTU UX; MeTon OunuHelHoro Z-npeobpa3oBanus. AHanu3 xapaktepuctuk KUX- u
BUX-¢punstpos

p 7. OnvcaHue QUCKPETHHIX CUTHAJIOB B YaCTOTHOU TU

CroexTpasibHas IJIOTHOCTD U ee CBOUCTBA. CBSA3b CIEKTPaIbHAIX IIJIOTHOCTEN OUCKPETHOTO U
aHaJIOroBOro curHasios. Onepauuu CO CIeKTPaIbHOU IJIOTHOCTHIO

Paszmen 8. [InckpeTHoe npeobpa3oBanue ypre (JII1D)

IOII® nepuogryeCcKuX U KOHEYHHIX ITOCIenoBaTenbHOCTEeM. CBoucTBa 11O

Pasmen 9. BricTpoe npeobpa3oBanue Pypre (BI1D)

Ouenka BeruncnuTenbHOM ciaoxHOCTH [I1®. Anroput™m BI1® Kynu-Trioku. OeHka
BhIUuCNIUTENbHOU cnoxkHOCTH BI1®.Havanbuseie ycnoBus BI1®. Havanbuele ycmoBus BI1O.
brictpoe Beruuciaenune OJIITO

Pazpen 10. 9bdeKTh KBaHTOBaHKS B TU(MPOBLIX CUCTeMaX ¢ QUKCUPOBAHHOU TOYKOU
Hcrounuku omuboK KBaHTOBaHUS. IhdeKTh KBaHTOBaHUSA: 1IyM ALITT; cOGCTBEHHBIN IIyM

1M (POBOI CUCTEMBI; OIMOKK KBAHTOBaHUSA K03 (DUIIMEHTOB IIepeaTOuYHON GYHKIKH; OIMUOKT
[IepemnoJIHeHUs CyMMaTOPOB
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OO611ast TPyA0EMKOCTDb OUCLUATIINHEL
108 gac(oB), 3 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

Bb1.B.12 Teopus 31eKmpu4eckoll cés3u

Ilenu ocBOEHUS OUCLUUIIIUHEL

Llenbio mpenofgaBaHus QUCHUIINIUHEL « Teopus 9IEKTPUYECKOM CBSI3U» SBISIETCS:

Lenpio npenogaBaHus QUCLUIIIAHE «T€0pus 31eKTPUUYECKOU CBA3U» SIBISIETCSA
M3JI0KeHNEe OCHOBHEIX 3aKOHOMEPHOCTel 0OMeHa nH(OpMalneil Ha PaCCTOSHUH,
00paboTky, 3pPeKTHBHOM Nepeayyl ¥ IOMEX0YCTOMUYNBOTO ITPUEMA B TEXHUYECKUX U
€CTECTBEHHBIX CUCTeMax Pa3/InuHOro Ha3HaueHUsI U POpMUPOBaHUS PyHOaMeHTaIbHBIX
3HaHUM OCHOB TEOPHUHU JETEePMUHUPOBAHHBIX U CITy4alHbIX aHAIOTOBHIX U IMU(POBHIX
CHUTHAJIOB ¥ CHCTEM UX Ipeo0pa30BaHuUsI, OCHOB IIOCTPOEHUSI COBPEMEHHBIX CHCTEM
dhopMmupoBaHus , 00pab0OTKYU U IMepefadyu CUTHAJIOB, METOMIOB aHAIOTOBOM U IIH(PPOBOK
MOMYISAIMY CUTHAJIOB [AJIs1 KAaHAJIOB C IOMeXaMH B TOM YHCJI€ ONTHYECKUX, IPUHIUIIOB U
METOI0B MHOTOKaHaIbHOU Ilepeqay, XpaHeHus, pacupeneeHus U IprueMa
OUCKPETHHIX U HETPEPHIBHEIX COOOIIIEHU, METOMIOB TIOBHIIIIEHUS] SHEPTETUYECKOU 1
CIIeKTpabHOU 9P GEeKTUBHOCTH CUCTEM MH(DOTEIeKOMMYHUKALUM 6a3upyIOMUXCS Ha
byHIaMeHTaIbHOU TEOPUH BPEMEHHOTO, CIIEKTPAIbHOTO ¥ KOPPENSIMOHHOTO aHaIu3a
CHUTHAJIOB, B TOM YMCJIe B OIITHYECKOM [IMarna30He, ClI0COOCTBOBATh PA3BUTHIO
TBOPYECKUX CIIOCOOHOCTEN CTYOEHTOB, YMeHUIO (POPMYyIUPOBaTh U pellaTh 3afadn
ONTHMU3AIMU CACTEM CBSI3HM, YMEHUIO TBOPYECKH IPUMEHSITh U CaMOCTOSITEIbHO
IIOBBILIATH CBOM 3HAHUS B 00/1aCTA UHPOTEIEKOMMYHUKAINK, GOTOHUKYU U
ONTOMH(OPMATHUKH.

MecTo pucuuniavHe B CTpykType OI1

HucuunnvHa «Teopus 3neKTpudeckor cBg3u» 51.B.11 gBngeTcs OUCLUIIIMHON 4acTH,
bopMupyeMoi ydacTHUKaMu 00pa30BaTeIbHLIX OTHOLIEHUY 6510Ka 1 yueOHOTO IaHa
IOATOTOBKY OaKanaBpuaTa o HampaBneHuioo «11.03.02 WHGDOKOMMYyHUKAUMOHHEIE
TEXHOJIOTUU U CUCTEMHl CBA3W». M3ydeHUe OUCHUNIIUHE «TeopuUs 3JIeKTPUYECKOU
CBSI3W» ONUpaeTCs Ha 3HAHUU OUCHUIUINH(bI) «Bricmias MaTeMaTuka»; «[lMCKpeTHas
MaTeMaTuKka»; «TeopeTudyeCKre OCHOBHL 3JIEKTPOTEXHUKU»; «DPU3MUYeCKUe OCHOBEL
37IEKTPOHUKU».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

59




[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)

- CriocoGeH TPOBOAUTH PACYeTHl 10 TPOEKTY CeTel, COOPYKEHUM U CPENCTB
MH(POKOMMYHHUKAIIMY B COOTBETCTBUU C TEXHHYECKUM 3aflaHUEM C UCII0Ih30BaHUEM KaK
CTaHIAPTHBEIX METOMOB, IPUEMOB M CPEICTB aBTOMATHU3AIUN TPOEKTUPOBAHUS, TaK U
CaMOCTOSITENIBHO CO3[MaBaeMbIX OPUTUHAIbHEIX TporpamMm (ITK-22)

CopepxkaHue OUCIUIIINHEI

Paspen 1. O61iue cBeIeHUs 0 CHCTEMAaX 3JIEKTPOCBSI3HU
[TonsTue nuDOpPMaIuy, Co0OIIeHUsI, CUTHaIa. Mofiesb CUCTEMEI ITepenadyn

rHpopmauun.Knaccudukaiys CUTHAIOB B KaHallaxX CBSA3U. MicTopuyecKkue faThl B UCTOPUU
cBs3u u TenekoMmyHuKanuuii. ASCII (American Standard Code for Information Interchange).
TenmerpadHBIN TPEXPETUCTPOBEIM Koo MTK-2. MeTonbl CHCTEMHOTO aHaKM3a
TeJIeKOMMYHUKalui. BpeMeHHO! ¥ 4aCTOTHHIM aHa/lu3. BepOSTHOCTHEIE TOAXOMH B
IIOCTPOEHUY U ONITUMHU3ALNY CUCTEM CBs3U. CTaTHCTUUECKas Teopus o0HapyKeHUSI CUTHAJIOB U
OLIEHKM UX IapamMeTpoB. Teopusi uHGopManuu 1 KoguposaHus.CoobiieHre 1 CUTHAJI
PagroTexHUYeCKUe LIelu U CUTHAJIB: aHaJIOrOBhle, KBAHTOBaHEIE, QUCKPETHEIE, ITU(POBEHIE.
Moperns npoliecca KOMMYHUKAIUY. DTAJIOHHAS MOJe/Ib B3aUMOEUCTBUS OTKPHITHIX CUCTEM
(OpenSystemInterconnect - OSI). OcHOBHEIE TIPe0Opa30BaHus HHPOPMAIMOHHBIX CUTHAJIOB B
1u¢ppoBoi cBsi3u. PopMaTHpPOBaHKe: 3HAKOBOE KONUPOBaHNE, AUCKPETU3alINs,
kBaHToBaHue, MKM. Ilepenada Buneocurnanos: NRZ, caMOCHHXpOHU3UPYOIIKECS (POpMaTH,
dba30Boe KOOUPOBaHUe, CTPYKTypa CUCTEMEHI Tepefaun nHpopmarmy, Knaccudukaiys KkaHaloB
nepenavyu HHGOpPMaLIUH.

P 2. CIeKTpHI IePUOOUYEeCKUX U HellePUOONYEeCKHUX CUTHAIOB. [1 BaHue DPypb
BekTopHbIe Mopenu curtanoB. O600ueHHbIN psig ®yphe.BeKTOPHOE TpefcTaBieHNne CUTHAIA.
[TousTue 6a3uca, HOPMEL, CKaISIPHOTO TPOU3BEIeHNSI CUTHAJIOB, OPTOTOHAJILHOCTH CUTHAJIOB,
OPTOHOPMMPOBAHHOTO 6a3uca CUTHaNOB. AnreOpandeckas CTPYKTypa IPOCTPAHCTBA CUTHAJIOB.
['eomeTprueckas CTPYKTypa IIPOCTPaHCTBa CUTHaJIOB. HopMma curHana. JHeprus CUrHaia.
MeTprKa nIpoCcTpaHCTBa CUTHaIOB. CKanspHOe MPOU3BefieHNue CUTHAIOB. ba3uCHEIe CUTHAIHL.
O6006mmenHb psin OypbeCreKTPhl TEPUOTUYECKUX CUTHAIOB. QOPMEI CIIEKTPAIbHOTO
IIpefCTaBlIeHNS IEPUOOUYECKOT0 CUTHasa. CIIeKTPH IepUOJAYECKHAX CUTHAJIOB INHEWYaThIE U
ouckpeTHble. CIIEKTPEl HEIIePUOAUYEeCKHUX CUTHAIOB. MofieIb HellepuoguieCcKoro CUrHasa Kak
IIpefebHOrO ClIy4yas IepUuogUueCcKOro CUTHaJa , KOrAa Iepuof IIOBTOPEHUS CTPEMUTCS K
6eckoHeyHOCTH. ®U3UUYECKUIN CMBICIT CIIEKTPaJIbHOM IJIOTHOCTH CHUTHala. MaTeMaTU4eCKu U
(bu3nYecKuil CIeKTp HEeIIepuoJniecKoro curiana. [Ipsmoe u obpaTHoe mpeoOpa3oBanre Oyphe.
CoiicTBa npeobpa3oBanus dypre.

Pasmen 3. CrieKTpanbHO-KOPPENIIIMOHHLIN aHaIN3 IeTePMUHNPOBAHHEIX CUTHAIIOB B
“H(]OTETeKOMMYHUKAIIUH.

AHanuTUYeCcKuii curHan. KBagpaTypHBIN U CONPSKEHHBIN CUTHAIL. [Ipeobpa3oBaHue
I'unpbepra. CrekTpanbHas MJIOTHOCTh aHAJIUTAYECKOT0 curHana. IIpeobpa3oBanue ['unpbepra
BO BpeMeHHOU oOnactu. [Ipeobpa3oBanue ['nnpbepTa Bo 4acToTHOU 0Onactu. [Ipeobpa3oBanue
T'mnsbepTa A1 rapMOHAYECKUX CUTHaJOB. [IoHSATHE Y3KOMOI0CHOTO curiana. ®opMupoBaHue
KOMIIJIEKCHOU orudaroleil oj0coBoOro curuaia.Pacnpenenenre sHepruu B CeKTpe
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HeIepruofuYecKoro curtana. PaBeHcTBo [TapceBans u o6obuieHHas ¢popMyna Pases.
OHepreTUUeCKUM CIEKTP CUTHana. PacnpeneneHre SHEPTUH B CIIEKTPE BEIIIECTBEHHOTO
HeIepuogniecKoro curiana. ¢dekTuBHas MIMPHUHA ClIeKTpa curHana. KoppensuuoHHbE
MOZENY JeTePMUHUPOBAaHHBIXCUTHAIOB. ABTOKOPPENIANMOHHAsA (PYHKIKS BEIIeCTBEHHOTO
curHana (AK®)u ee cBoiicTBa. CB13b AK® curtHana ¢ ero sHepreTu4eckuM cruektpoM. AK®
MIEPUOIUYECKOTO BEII[ECTBEHHOTO curHasa. CBepTKa curHanoB. CUTHaN Ha BHIXOME TUHENHOU
cucTeMbl. YacTOTHas XapaKTEePUCTHUKA TMHENHON CUCTEMBI. CBepTKa OBYX CUTHAJIOB BO
BpeMeHHOM 1 4acTOTHOM o0nactu. COOTHOIIIEHN e MeXIy CBEPTKOM U KOPPeIsALuen.

Pa3pen 4. [IucKpeTHBIE CUTHAJIBL B PAIUOTEXHUKE U TeIeKOMMYHUKAINU. CIIEeKTPHL JUCKPETHAIX
curHasnos .JIucKkpeTHoe npeoOpa3oBanne Oypre. ANTopuTMe BII1D.

IucKpeTH3alus aHaloroBoro curiana.Teopema KorenbHuKoBa. [IUCKpeTHOe TpeoOpa3oBaHue
Oypre.[JuckpeTr3alus 110 BpeMeH ¥ KBaHTOBaHUeE 110 YPOBHIO. CTPYKTypa U Pa3psAfHOCTD
AIIII. [ITym KBaHTOBaHUS. AMINIUTYIHO-UMITY/IbCHaA MoOynsanus (AUM), MupoOTHO-UMITYIbCHAS
mopynsaius (IIMM), Bpemsa-umnynbcHas moaynsauus (BUM), UMIyabCHO-KOZOBas MOOY IS
(MKM). MaTeMaTr4ecKasi MOfeJb AUCKPETU3UPOBAHHOI0O CATHAla. TeopeMa KoTenbHUKOBA.
O600mmenHbIH psig Oypbe 10 cucTeMe 6a3UCHBIX (OPTOTOHAIBHBIX) QYHKINN KoTenmbHUKOBA (psin
KorenvbHuKOBa) BoccTaHOBIEHNE aHAIOTOBOT0 CUTHAA 110 AUCKPETHHIM OTCYeTaM.
CnekTpasbHas MIOTHOCTh 6a3ucHBIX QyHKIMN KoTenpHukoBa. CIIEKTP AUCKPETU3UPOBAHHOTO
curHana. [Ipeobpa3oBanue Oypre miIst QUCKPETU3UPOBAHHOI'O CUTHANa. IHDeKT HamoKeHUus
IIPYU AVCKPETU3aluu - 371aucuHr. CIIeKTp AUCKPETU3UPOBaHHOT 0 CUTHAJIa IPY IPOU3BOJIbLHOU
dhopMe IUCKPETU3IUPYIOLUIUX UMITYIbCOB, OTIMYHLIX O fenbTa-QyHKIUN. Moaenb qUCKPETHOTO
CUTHAJIa B YaCTOTHOM oOnacTtu. [luckpeTHoe npeobpa3oBanue ®ypre. I[loBopaunBaroIye
MHOXXHUTEJH U X CBOMCTBa. bricTpoe nmpeobpa3oBanue Oypre (BIIP) . Anroputmsl BIIO ¢
MIPOpexXnBaHNEM 110 BpeMeHU. AnropuTMel BII® ¢ mpopexuBaHueM 10 4acToTe. [I[puMeHeHnE
BII® mns BEIUMCIEHUS CBEPTKH.

Pasgen 5. Monynsanus CUrHaIo0B B paJUOTEXHUKE U TeIeKOMMYHUKAIIWN,

Buprl aHanoroBoit MOOyIANMY: aMIJIATyOHAS MOTYIALUS, yrioBasd Moaynanusa( UM, OM,
O®M), MrHOBeHHad mMonHas (pa3a, MTHOBeHHAs YaCcTOTa. BpeMeHHbIen BEKTOPHBIE fUarpaMMEbl
MOZYJIMPOBaHbIX CUrHaI0B. CIIEKTPEl MOLY/IMPOBaHHEIX CUTHAJIOB. [eMonynauuda AM cursana.
AMINUTYOHOE [eTEKTUPOBaHKe, KBaipaTUYHOE NeTeKTUPOBaHue (HeluHeltHoe Tpeobpa3oBaHue
B peXXUMe MaJjioro CUrHasa). banancHas MOOynIsALusl CUTHAJIOB U IIOfaBIeHNe HECYIIEro
CUTHaJsa. YHUBEPCaIbHBIN KBapaTypPHBLIA MOOyIATOpP. PopMupoBaHe KOMIIJIEKCHOU
orubatomey (Baseband signal).lludpoBas Mogymnsamnus curianoB. CUTHAIB C AUCKPETHOM
aMIIUTYOHOW MoAynsiuuel. [JUCKpeTHas YaCTOTHAs MOAYJAIMS curiano. [luckperHas ¢a3oBas
MOAYJIALUS CUTHAJIOB. [[MCKpeTHAs KBaApaTypHas MOYISALUS CUTHAIOB. T€XHOJIOTUY U BUHL
11 poBOM MOAYIALUYN B COBPEMEHHBIX CUCTeMax CBs3u. Lludpoas OuHapHas MOTYIAIUsA: OOUH
CHMBOIJI - oguH 0uT. CUTHaANIbHEIE CO3Be3aus, (ha30Bast MIOCKOCTh CuH(pa3HOoU | 1 KBagpaTypHOU
Q xommnoHeHT. Lludposasa kBagpaTypHasd Mogynanus KAM 16: ogus cuMBon - 4 6uTa B TOM XKe
nosioce 4actot.Kop I'pesi. Pemetuaras Mmogynauus. CurHajabHbIe-KOIOBbIe KOHCTPYKLIUHT

M (POBEIX CUTHAJIOB.[I0MEX0YCTONYUBOCTE PA3IMYHBIX BUOOB MOV SN,

P MaTteMaTu4yeckue M u YAUHBIX IO B. [TpoxoxXnoeHu YAWUHBIX
[IPOLIECCOB Yepe3 INHEWHEIe IelH.

CrnydaliHBle CUTHAJIBI U UX CTAaTUCTUYECKUE XaPaKTEPUCTUKM: QYHKIUS pacipeneneHns
BEPOSATHOCTH , IJIOTHOCTh paclpenesieHus: BePOSITHOCTUA. YHUCIOBbEIe XapaKTePUCTUKN3aKOHa
pacmpeneneHus: MaTeMaTUUYeCKOe OXUAaHNUe, JUCIIEPCUS, aBTOKOPPENANNOHHAsA PYyHKINSA
CJIy4auHOro mpouecca. CTanyoHapHble U 3proaudeckue curHasbl. CUTHAJB C HOpMaIbHbIM
3aKOHOM pacIipefe/ieHns BePOSITHOCT MITHOBEHHBIX 3HaUeHU. CBA3b KOPPEIALUU 1
HE3aBHCUMOCTH BEIOOPOK M3 HOPMAaJIbHOTO CIy4YaiHoro curtasna. Csisb AK® ¢ sHepreTuyeckum
CIIEKTPOM CJIy4alHOT0 CUTHaJjIa, TeopeMa BuHepa - XuH4YMHA, UHTEPBAJI KOPpensiuuu, Oesblii
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IIyM. Y3KOIIOJIOCHBIE CITy4aiHbIe MPOIECCH, pacmpeaeieHne orubaromei u gpasbl
Y3KOIIOJIOCHOTO CIIy4alHOoro npoliecca. CeKTpaabHO-KOPPEIIIUOHHbIM aHaIu3 IPOX0XKIEHU S
CITy4alHBIX CUTHAJIOB Yepe3 IMHEeUHEIE.

Pazmen 7. OcHOBH Teopuu nepenayu nHGopManuu. UHGOPMallMOHHBIE XapaKTEePHUCTUKH
HCTOYHUKOB COOOIEHNH ¥ KaHAI0B.DHTPOIUS ¥ KOTUYECTBO HHPOPMAIIUH.

WudopMalnoHHbIE XapaKTePUCTUKY UCTOYHUKOB IUCKPETHHIX coo0ueHn. Monenu
HMCTOYHUKOB JUCKPETHHIX co00ImeHui. CBOMCTBA 3PTOANYECKUX UCTOYHUKOB. I30EITOUHOCTE U
IIPOX3BOUTENILHOCTh JUCKPETHOTO NCTOUYHUKA. [IBOMYHEIN NCTOYHUK COOOIIEHHH.
HHbopMalimoHHbEIe XapaKTePUCTUKY IUCKPETHHIX KaHanoB. neanbHrle (6e3 moMex) u
peanbHEBIE (C TOMexaMu) KaHasbl. CKOPOCTh Ilepefiayy U MPOIyCKHas CIIOCOOHOCThL KaHasa.

I BoMYHBLIM 1 "M-UYHBIHN" KaHal. MHpopMalnnoHHbIe XapaKTEPUCTUKN HCTOYHUKOB HEITPEPHIBHEIX
coobmenuii. MuddepeHuranbHasg SHTPONUSA. DHTPOIKS PABHOMEPHOI'0 pacipeneeHns.
OHTPOIHUS rayCCOBCKOT0 0€JI0To IMyMa. JICUJIOH-9HTPONINS He3aBUCHMEBIX COo00IIeHn. Mogenu
HeTPEePLIBHLIX KaHaoB.Mopmeny IUCKPeTHHIX KaHanoB. CpaBHEHNE IIPOIYCKHBEIX CIIOCOOHOCTEN
OUCKPETHHIX U HelIPepHIBHEIX KaHaloB. TeopeMbl KonupoBaHus llleHHOHA 719 KaHAJIOB CBA3U
6e3 momex u ¢ moMmexamu.Knaccubukays UCTOYHUKOB COOOIIEHNM U KaHaloB. Tpu mmoaxoaa K
onpepneneHuto nousaTusa “KonuyecTBo nHbopMauuu”’: KOMOMHATOPHEIN, BEPOSITHOCTHBIH,
anroputMudeckui. KonndyectBo nH(popManruy Kak Mepa CHATOM HEOIPEeNeIeHHOCTH.
WudopMalmoHHbIE XapaKTEPUCTUKY UCTOYHUKOB COOOIIIEHUN: SHTPONUS - Mepa
HEOIIPefleIeHHOCTH COCTOSTHUM UCTOYHUKA CO00IIeHuH B cpefHeM. Mepa HeolpeneneHHOCTH P.
Xaptnu u K. [llennona. CBOXCTBa 93HTPOIIUY OUCKPETHOI'0 UCTOYHUKA. ATIpUOPHAs
(6e3ycrnoBHas) SHTpPONUs. AnocTepropHas (YCI0BHAS) SHTPOIMS JUCKPETHOT'O UCTOYHUKA U ee
cBoucTBa. MHpOpManmoHHbIEe XapaKTEPUCTUKY KaHAI0B: MaKCUMabHasg CKOPOCTh Iepefadn
rH(opManuu (IPOMyCcKHas CIOCOOHOCTD KaHasta), K03¢hGHUIIMeHT UCII0Ib30BAHMS KaHaa.

Paspen 8. OcHoBE Teopwu 3QGEKTUBHOTO KOOUPOBAHKS TUCKPETHEIX coobimenui (IC).
KomupoBanue ncrouynuka JIC.

Knaccudukanus komoB. dPpGheKTHBHOE ONTHMAIBHOE KOTUPOBaHUE KaK CII0C00 COrTacOBaHMS
MHGPOPMAIMOHHBIX XapaKTEPHUCTUK UCTOYHMKA U KaHalla. KomupoBaHWe HCTOYHUKOB 663
aMsATH (CUMBOJIBI COOOIIEHNY He3aBUCUMEI) U C IIaMSIThIO0 (CUMBOJIE KOPPETUPOBAaHHBIE MEXKY
coboit). KomupoBauue 6e3 1oTeps U ¢ motepsiMu. KomoBoe mepeBo, mpedbuKCHBIE KOOBI U
HepaBeHCTBO KpadTa , paBHOMEpHOE KOOUPOBaHNE, CTAaTUCTUYECKOE KOOUPOBAHUE:
KopupoBaHue 1o Metony lllenHoHa-®aHO, KOOgUpPOBaHUeE 110 MeTOAy XapMeHa, TeopeMa
[ITerHOHa 0 KOIUPOBAHUM UCTOUHNKA HE3aBUCUMBIX COODIIEHNH, YCIOBUE ONITUMAaIbHOCTH
KopoB. CrioBapHOe KOJMpoBaHUe, anroputM Jlemmnens - 3uBa -Benua. [TorsaTue 06
apubMeTHYeCKOM KOOUPOBAHUM.
Pasgen 9. OCHOBHI TEOPUY MOMEXOYCTOMYNBOTO KOOUpoBaHud. KogupoBaHue KaHana bno4yHbie
JIUHEWHEIE KOIBL.
[TpHHIUIIEI KOPPEKTUPYIOIIETO (IIOMEX0YCTOMYNBOI0) KOMUPOBAHUS U JeKOOUPOBAHUS C
oOHapyKeHUEeM U UCIIPaBlIeHHEeM OMUOO0K. JInHelHBIe CUCTEMaTHUYeCKHe O6110YHbIEe Kombl. Kop
XaMmmuHra. [TpousBomsimi MOJIXHOM, TOPOXKalolas MaTpulla. [IpoBepoyHas MaTpulla,
byHIaMeHTaIbHas MaTpulla 6JI0YHOTO JIMHEHHOT0 KOa , TOHSATHE CUHIPOMAa U CHHIPOMHOE
OeKogupoBaHue OJIOYHBIX KOIOB.
P 1 HOBELIL TEOPHH IOTEHIIMAIbHON IIOMEXO0YCTOMYNBOCTH IPUEMA U IPUHITUIIEL
IOTUMAIbLHOTO IPHEMA OUCKPETHHIX ¥ HeIIPEPEIBHEIX HUHA
CopepxaHue U Kiaccudukanus 3afad ontuManbHoro npuéema [I1C. OntuMansaeiy npueM [IC B
KC c meTepMUHUPOBAHHOM ¥ CTOXAaCTUYECKOM CTPYKTypoi. O6HapyxkeHue u pasnudenue [IC.
Kpurepuu ontumansaoro npruema [ C. balleCoBCKUM ITOAXOM K ONTAMaTIbHOMY IIPHEMY.
AmnpropHas ¥ aloCTePUOPHAs BEPOSITHOCTH, CPeIHUHN PHUCK ¥ OTHOIIEHHE ITPaBIOIOI00uS
TUIOTE3 ITpreMa. AITOPUTMbI pabOTH ¥ CTPYKTYPHBIE CXEMBI OIITHUMAaIbHEIX TPpHEMHUKOB [IC B
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rayccoBckoM KC. Cunte3 KorepeHTHOr0 fiemonynsatopa [C Ha ¢pone ABI'TI. CornacoBaHHas
bunpTpanysa QUHUTHEIX BO BpeMeHU CUTHaJI0B. MIIyIbCHas XapaKTepUCTHKaA U llepefaToyHas
(GyHKIMSA COTIaCOBaHHOTO (PUILTPA.

OO61mast TPYAOEeMKOCTD TUCITUIIITNHEL
108 gac(oB), 3 3ET
dopMa MpoMexKyTOYHOM aTTeCTalluu

3auet. Kypcoas paboTa

Bb1.B.13 OcHoebl nocmpoeHusi UH(HOKOMMYHUKAUUOHHbBIX cucmeM u cemeu

Ilenu ocBOEHUS OUCHUUIIIUHEL

Llenbio mpemnomaBaHus DUCHUATIIMHEL « OCHOBBI TOCTPOEHMUS
MH(MOKOMMYHUKAIIMOHHBIX CUCTEM U CETEU» SIBIISIETCS:

obecneueHnne GopMupoBaHus GyHOAaMeHTa IOATOTOBKY OYAYIIUX CIIEIIHaIuCTOB B
00/1aCTU CEePBUCHO-3KCIIyaTalMOHHOT0 00C/IyKUBaHUS U UCCIeJOBaHUe CEeTel CBI3H, a
TaK¥XKe, Co3JaHne HeoOXxoauMoit 0a3kl i YCIEIIHOT0 OBIafeHH!s OCIeAyIOIUMU
CIleIaIbHBIMU JUCHUIIIMHAMU y4eOHOTo ITaHa.

MecTo pucuuniuHe B CTpykType OI1

OucununnuHa «OCHOBB MOCTPOEHUSA HNHOOKOMMYHHUKAIMOHHBIX CHCTEM H
ceter» B1.B.13 gBngeTcs OUCUUNIMHON 4YacTH, POPMUPYEMON ydaCTHHUKaAMU
o0pa30BaTEeNIbHLIX OTHOIIEHUH 6710Ka 1 y4yeOHOro IjlaHa MOArOTOBKY OaKajlaBpuaTa I10
HamnpaBiaeHuio «11.03.02 MHPOKOMMYHUKALIMOHHBIE TEXHOJIOTUN U CUCTEMEI CBI3U».
H3yyenne pguciunnuHbl « OCHOBBEI MOCTPOEHUS HHOOKOMMYHUKAIIMOHHBIX CHCTEM U
ceTeu» OINUpaeTCd Ha 3HAHUM OUCHUNNUH(BI) «MeTpONorus, CTaHOapTU3alUud U
ceptuduKkamnusa»; « MHOTOKaHaIbHEIE TEIEKOMMYHUKAIIMOHHBIE CUCTEMBI».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tpouiecc n3ydeHus OUCUUIUIMHEL HAllpaBjeH Ha GOpMUPOBaHuE CIIeAyIOMINX KOMIIETEHITUN:
B cootBeTcTBUU ¢ PT'OC:

- Crioco6eH K afiMUHUCTPUPOBAHHUIO ITPOIIECCa OLIEHKH MPOU3BOIUTEILHOCTH ¥ KOHTPOJIIS
HCII0Tb30BAHUS ¥ IPOU3BOOUTENILHOCTH CETEBBIX YCTPOMCTB, IPOTPAMMHOTO 00eCcIeYeHust
AH(POPMaLXOHHO-KOMMYHUKAIMOHHOM cucTeMHl (ITK-13)

- Crioco6eH K MTpOBEEeHNI0 PeTrlaMeHTHBIX Pab0T Ha CETEBHIX YCTPOMCTBAX U MIPOrPaMMHOM
obecreyeHn THHOKOMMYHHUKAIIMOHHON cucTeMsbl (ITK-15)
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- Crioco6eH MPUMEHSITh IPUHIUIIE 9KCIIyaTalluy CeTel CBSI3M, OCHOBHBIE METO/IbI aHATHM3a
TEJIEKOMMYHUKAIIMOHHBIX CETEN U CHCTEM, UCIIOIb3yEeMblEe CUCTEMbI CUTHAIU3ALUY U
IIPOTOKOJIbI, YYUTHIBATHE COBPEMEHHEBIE HAIIPABIIEHUST PA3BUTHS TEJIEKOMMYHUKAIIMOHHBIX CeTen
U cucTeM, ocobeHHOCTH peanu3aiuu ycnyr ([1K-32)

CopepxkaHue OUCIUITINHEI

Pazpen 1. ba3oBble NPUHIUIIEI KHOOKOMMYHUKALIMOHHBIX CETEe

Llenu, 3amauu ¥ CTPYKTypa Kypca. Kpatkuii 0630p ucTopuu pa3BUTHS NHOOKOMMYHUKAIIUH.
Yuentrie u u3obperenus. Mogens cetr. CTaHIapTHU3AIUS

Paspen 2. CeTh B IOMeIlIeHUY T10JIb30BaTENS

[lepBuYHbIE CUTHAJIH U UX PU3UUECKUE XapaKTePUCTUKY (TeredOHHEBIEe, Tepefayy JaHHBIX,
dakcuMunbHbEE). MeTons KogupoBaHus. ba3oBrle TepMUHEL. AHAIOTOBHIM TeNle(OoH U
daxcuMuiIbHasgd ycTaHOBKa. CUTHaIM3auus 1o ABYXIPOBOOHEIM aHAIOTOBHIM aO0HEHTCKUM
nuHuaM: [TapaMeTpsl CUTHAIOB. MeTOH YIIIOTHEHUST a00HEHTCKOM NMuHNN. AGOHEHTCKUE
nmuuun Xdsl. Hudposoit Tepmunan ISDN.

Pasgen 3. CeTsb gocTyna

ApxutekTypa cetu: ISDN, PON, Ethernet. IIpoTokos ceTelt mocTyna: el HbIM c10co0,
DTMF, LAP-D/DSS-1.

Pasgen 4. ba3oBas ceThb

Cetb THOII. MexkcTaHIMoOHHbIe TPOTOKOJEL THOTI. CrucTEMBI MacCOBOTO 0OCTyKUBaHUS B
Teneponun. CeTsh nepefadyu gaHHHIX. [IpoToKONE MapmpyTu3anuu. VolP - mepenada peuu mo
CeTu Ilepefayu faHHBIX. CEeTb COTOBOU CBS3HU.

P TBa II KKU r

TpapunuorHsie ycnyru TQOII. UnTenekTyanbable yeiayru ToOIL. TpagunuoHHEIE YCIYTH B
CeTdx mnepefayu gaHHBIX. Ycenyru ceter NGN.

Paspen 6. [lepcrieKTUBHBIE HAIPaBIEHUS

[Toct NGN. Ananu3 coBura napagurMbl THOPOKOMMYHUKAIIMOHHBIX CETEN OT CUCTEM
0TIepaTOPCKOro Kjacca K 000pyaoBaHUIO [T0Ih30BaTENS.

OO6I1mast TPYAO0eMKOCTD TUCITUIIINHEL
180 gac(oB), 5 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

DK3aMeH

b1.B.14 BblcOKOCKOpPOCMHbIE onimuYyecKue cucmembl €8s13u 0151 MPaAHCNOPMHbBIX
cemeli u cemeil docmyna

Ilenu ocBOEHUS OUCHUUIIIUHEL

Llenbio mpenofgaBaHus OUCHUIIIUHEL « BLICOKOCKOPOCTHBIE OIITUYECKUE CUCTEMBI
CBSI3M 11 TPAHCIIOPTHBIX CETEeU U CEeTer JOCTyIa» SBIIETC:

IOJIy4YeHre 3HAHUM, YMEHUHM U HaBLIKOB B 00J1aCTH COBPEMEHHBIX ONTHYECKUX
CHCTEM CBSI3M OJI TPAHCIOPTHHIX CETEeN U CeTel JOCTyIa
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MecTo gucuunIuHLL B CTPyKType OI1

HOucnunnmuHa «BEICOKOCKOPOCTHBIE ONTUYECKHE CUCTEMBI CBA3U [JIs1 TPAHCIOPTHHIX
cetel u cetreu goctyna» b1.B.14 gBngeTcs OUCHUINIKMHOW YacTu, popMupyemou
y4acTHUKaMu 00pa30BaTeIbHBEIX OTHOIIEeHUU 6n0Ka 1 y4eOHOro mjaHa MOATOTOBKHU
OakanaBpuarta 1o HampaBneHu0 «11.03.02 MHGDOKOMMYHUKAIIMOHHEIE TEXHOJOTUU U
CHACTEMEI CBSI3W». M3ydeHHe OUCUUIIUHEL « BLICOKOCKOPOCTHEIE ONTUYECKNE CUCTEMEL
CBSI3W [OJiA TPAHCIOPTHHEIX CeTel M CeTel AOCTyIa» ONHWpaeTcd Ha 3HAHUU
pucuunnuH(el) «OCHOBEL NOCTPOEHUSA HMHGOOKOMMYHUKAUUMOHHHIX CHUCTEM X
ceten»; «OU3UKa».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

- Crioco6eH MCIOIb30BATh MOJI0XKEHUS, 3aKOHEI 1 METOIbl €CTECTBEHHBIX HayK U MaTeMAaTUKHU
0715 pellleHus 3afgayd nHxKeHepHou gestenbHocTH (OITK-1)

- Crioco6eH oCyIIecTBIsATh 000CHOBAHHBIN BHIOODP ¥ aHANTM3 MaTepPHAsIOB, KOMIIOHEHTOB U
YCTPOUCTB [JISI CUCTEM TeJIeKOMMYHUKAIMM, BKJII04asi KOMIIOHEHTHI ¥ YCTPOKUCTBa, OCHOBAHHLIE
Ha npuHIunax Gotoruku u ontouHpopmaruru (I1K-33)

- Crioco6eH K BEIOOPY ¥ aHAMU3Y CTPYKTYPHEIX CXeM, HH()OPMALMOHHBIX TEXHOIOTUH,
371eMeHTHOM 6a3bl BEICOKOCKOPOCTHAIX ONTUYECKUX CHCTEM CBSI3H MJIST TPAHCIIOPTHHIX CETeH U
ceteit moctyna (I1K-34)

CopepxkaHue OUCIUTIIMHEL

P 1. HauanbHble CBeOEeHUS IITUYECKOU CBA3U HHOCTH IIOCTpOoeHus B Ux
3JIEMEHTEI

Oco0eHHOCTH ONTHYECKOH IIepeaadyu CUTHAJIOB 10 HAITPABIISIONIUM CUCTEMaM CBSI3H.
[TpeumymecTtBa u HepoctaTku BOJIC. OrmeMeHTH BOJIOKOHHOTO TPaKTa: ONTHYEeCKUM Kabelb,
COeOUHUTEIIbHBEIE MY(DTH, OKOHEYHbIE TYHKTHI, pEreHepaTOPHl, UCTOYHUKY ¥ IPUEMHUKH
U3Ny4eHus, onTudecKue ycunutenu. CrieKTpaabHOe YIJIOTHEHHNE

Paspmen 2. ®u3myeckre 0CHOBH IPOIECCOB PACIIPOCTPAHEHN S CBETA B ONTHYECKHAX BOIOKHAX
I'eoMeTpuyecKkas ¥ BOIHOBasS ONTHKA. [lonsgpusanusa cBeTa. OTpaxkeHue U NpeIoMIIeHre CBeTa
Ha rpaHuIle pa3spesa aByx cpen. Gopmynsl OpeHesis, ABIeHNE IOJIHOIO0 BHYTPEHHETO
oTpaxeHus. HanpapnsgeMmele 1 BHITEKAIOMME MOOEL (JIy4H).

Paspmen 3. KOHCTPYKIINY ¥ TPOU3BOACTBO ONTHYECKUX BOJIOKOH U Kabesen

Knaccudukaius kabenei, MapKipoOBKa, 371IeMEHTEl KOHCTPYKIIMH, UCIIOJIb3yeMbIe MaTePHUaJIb.
TexHOJIOTHsI TPOU3BOMICTBA ONTUYECKUX BOJIOKOH U Kabeneit. MeTOIbl UCIIBITAHUYN OITHYECKUX
BOJIOKOH 1 KalereH.

Pa3pen 4. 3aTyxaHue B ONTUYECKUX BOJIOKHAX

3aTyxaHue B ONITUYECKOM BOJIOKHE. EquHMITE n3MepeHus 3aTyxaHusi. COOCTBEHHEIE U
OOTIONTHUTENbHBIE ToTEPU. KoaduiineHT 3aTyxaHus, ero 3aBUCUMOCTh OT IJIMHBI BOMHLEL OKHa
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IIpO3pavyHOCTHU. BausHue 3aTyxaHUS Ha OIMHY PEreHepalioOHHOr0 y4yacTKa. BriusHue
3aTyxaHUS Ha MUHUMaJbHYIO IJIMHY CETMEHTa CETH.

Pazgen 5. MHOTOMOZIOBEIE OIITHYECKME BOTOKHA

TpaekTopuu nyden B CTyIleHYATHIX ¥ I'PagUEHTHHIX ONTUUYECKUX BOJIOKHAX. [I0OHATHE MOSHI.
HopmuposanHas yactoTta. KonuuectBo Mon. MexmopmoBas gucnepcusd. IIIUpoKOIOI0CHOCTE.
PaBHOBeCcHOe pacnpepnesnieHre Mof. BBo U3nydyeHus B OIITUYECKOE BOJIOKHO. YucnoBas
aneprypa. [loTepu Ha BBOfE U3NTy4eHUs. BIusHMe MUPOKOIOIOCHOCTA HA MaKCUMAaJIbHYIO
OJIMHYy CerMeHTa ceTd. MHOTOMOMIOBEIE BOJIOKHA C YCEeYEeHHBIM CTEIIEHHBIM IPO(UIeM.
Pekomenpanusa MC3 G.651.1. MHOroMO#OBEIE BOJIOKHA /1 BHICOKOCKOPOCTHHIX CETEN.
Paspmen 6. OmHOMOIOBLEIE ONTHYECKHE BOJOKHA

YcnoBre 0mHOMOAOBOIO PeXXuMa PacIpoCTPaHeHUs U3nydyeHus. [[I1MHa BOJIHEL OTCEYKH.
XpoMaTuyeckas gucrepcus. MaTtepuasnbHas U BOJTHOBOOHAS OuCIiepcHs. [I11MHa BOJIHEL HYJIeBOU
gucrepcuu. [JuaMeTp MOMOBOTO MOJISI. BiusiHre XpoMaTUUeCKOM IUCIIePCUX Ha OIUHY
pereHepanroHHOr0 y4yacTka. Pekomenpauuu MCO G.652-657. Knaccudukalus 1 mapamMmeTphl
COBPEMEHHBIX OMHOMOJIOBLIX OTITUYECKUX BOJIOKOH.

Pasgen 7. [lacCHBHBIE ONTHYECKNE KOMIOOHEHTHI

Oco6eHHOCTH U ITapaMeTPhl TaCCUBHBIX KOMIIOHEHTOB. Pa3beMHEBIe U HePa3beMHBIE COeTUHEeHUS
OTITUYECKUX BOJIOKOH. BHOCHMEIE ¥ BO3BPATHHIE IIOTEPH B COEOUHEHUSX. KOHCTPYKIIUY U
ITapaMeTphl Pa3beMHBIX COeTUHUTENEN. MexaHuueckrue coeguHuTenu. ONTu4ecKue
pa3BeTBUTeNU. OnTHYeCcKue NHTephepeHIUuOHHbIe QUIbTPHL. YcTpoiictBa WDM. OnTudeckue
H30JIATOPH U HUPKYAATOPH. ONTHYEeCKNEe aTTEHI0ATOPHL.

P W cTOYHUKY M3nyueHnusd ans B

TpebGoBaHUS K IepefalouM YCTPoicTBaM. MICTOYHUKY U3mydyeHus. CBETOU3Iy4alollue TUOMIH,
UX TTapaMeTpHl U KOHCTPYKIMHU. CIIOHTaHHas TIOMUHECHEeHLX. JIa3epHble JUOOBI, UX
IapaMeTphl ¥ KOHCTPYKLUUH. BEIHYyKOeHHas TIOMUHECIHeHINA. BHYTPEeHHAS U BHELIHSS
mopnynsauus. CTPpyKTypHas cxeMa Iiepefarollero yCTpoucTaa.

Paspmen 9. ®oTonpuemuaukn gugd BOJIC

doToamopnpl, UX MapamMeTphl, KOHCTPYKLKMH, CXeMBI BKIIIOUeHUSs. JIaBUHHBIA (POTOAMO.
HcTtoyHukY myMa B (OTOIPUEMHBIX YCTPOKCTBax. [lapaMeTprl POTONPUEMHBIX YCTPOUCTB.
Pazmen 10. [TpUHIIXIIE TOCTPOEHUS ONTUYECKUX CHCTEM Ilepenadn

OCHOBHBIE OTIPEfeIeHNs ONTUYECKUX CUCTEM Mepefaydu U ONTUYECKUX ceTel. CTPYKTypPHEIE
CXeMbl BOJIOKOHHO-0NITHYeCKux cucteM nepenaqu (BOCII). BpeMeHHOe U CIEKTpaibHOE
ynnoTHeHue. CemerictBa TexHonorui TDM (PDH, SDH, Ethernet) u WDM (CWDM, DWDM).
TexHomorusA ONTUYECKOU TpaHcnopTHOU ceTy OTH.

Pasgen 11. Mopnynsanuysa ¥ KOOUPOBaHKe B ONTUYECKUX CACTEMax Iepegayin

Bupbl MOOygnuy onTU4ecKoro udnydenus. CoBpeMeHHble (OpMaThl MOAYISIUYA ONTUYECKUX
CUTHAJIOB, UX NpeACTaBieHne Ha (a30Bo nocKocTH. CurHanbHble co3Be3nusi. CIIocoOb
MOAYTISIIAY ONTUYECKOTr0 u3nyueHusi. CXeMHbl ¥ XapaKTePUCTUKYN MOYIITOPOB. KogupoBanue
OTITUYECKUX CUTHAJIOB. [IByXypOBHEBLIE U MHOTOYPOBHEBLIE KOIHI.

Paspen 12. OnTuyeckue TpaHCUBEPHI, TPAHCIOHOEPH ¥ MYKCIOHIEPH

dopMupoOBaHUE ONTHYECKUX CUTHANOB C (ha30BOM MOOYIISLKMEN U IBOMHOM MOJIIpU3aliueH, C
MHOTOIIO3UIIMOHHOY KBafipaTypHOU Moaysanuel, B popmare OFDM. OnTuyeckre TpaHCUBEPHL
SFP, SFP+, XFP, CFP. CTpykTypa 1 XapaKTepUCTUKU TPAHCIOHOEePpOoB. CTPYKTypa U
XapaKTEPUCTUKU MYKCIIOHAEPOB.

P 1 IOITHYECK HIeHNe U ONTUYECKHN UIATEIIN

HenuneliHble BIEHUS, UCIIOIb3yEMBIE I YCUIEHUS ONTUYECKUX CUTHAJIOB. ONTHYECKue
YCUTIUTEJIA Ha OCHOBE BOJIOKOH, JIETUPOBAHHBEIX PEOKO3eMeIbHbIMU 3JIeMeHTaMu. OnTu4YecKue
YCUNUTENH Ha OCHOBE SIBIEHUS BHIHYXKIEHHOT0 KOMOMHAIIMOHHOTO paccessHus. [IpUHITUIIEL
OEeUCTBUS, TapaMeTPHl, CTPYKTYPHBIE CXEMBI OIITUYECKUX ycunureneu. [I[puMeHeHne
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ONITUYECKUX ycunutesei. OCOOeHHOCTH MMOCTPOEHUS ONITUYECKUX YCUIUTEIeH Pa3IuyHOTO
Ha3HaA4YeHUS.

Pazpen 14. SHepreTryeCcKrii ¥ KOTePEHTHBIY IPUEM B ONITUYECKUX CUCTeMax Iepefaydn
[TprHIUIE IPHEMa ONTUYECKUX CUTHAJIOB. DQHEPTeTUYECKUY U KOTEPEHTHHIN IIPHUEM.
CTpPYKTYpHBIE CXEMBI SHEPTeTUYECKUX U KOTEPEHTHHIX IIPUEMHUKOB OIITUUYECKOTO U3NTy4eHuUS.
[TpenMyIecTBa KOTepeHTHOr0 npreMa. Vcrnonb3oBaHue nu@poBoi 00pab0TKY CUTHAJIOB B
(GOTONPUEMHBIX YCTPOKUCTBAX C KOTEPEHTHBIM IIPUEMOM.

Pazpen 15. [TpoeKTHpoOBaHUEe U CTPOUTENLCTBO BOTOKOHHO-ONTAYECKHX TUHENHBIX TPDAKTOB
3alaHUe Ha MPOEKTUPOBaHUe U UCXOOHEIe NaHHEIe. CocTaB paboyero mpoekTa.
[TocnemoBaTeNbHOCTh MPOEKTUPOBaHUsI. HopMupoBaHue mokKa3aTesei KauecTBa Iu(pPOBHIX
KaHaJl0B ¥ TPAKTOB Ipu npoekTtupoBanuu BOJIC. BbIGOP TPAHCIIOPTHALIX TEXHOJIOTHM.
CraHpapTH ¥ XapaKTePUCTUKU 000PYIOBaHMS KOTEPEHTHBIX ONITUYECKUX CETEN.
MynbTHCEPBUCHBIE TPAHCIIOPTHEIE MTATOOPME M X puMeHeHune. CTaHOapTH U
XapaKTEPUCTUKU 000PYyIOBaHUS ONTUYECKUX CETEel NoCTyna. MHXKeHEepHHIN pacyeT IapaMeTpPoB
ONITUYECKOTO TMHEWHOro TpakTa. Bribop Tpaccet BOJIC. Bribop ontudeckoro kabens u MyQr.
[Tpoknagka onTuyeckoro Kabens. TpeboBaHus u pekoMeHpauuu. [lepeceyenne BOIHBIX
nperpaj ¥ Mog3eMHBIX KOMMYHUKALIUM.

P 1 KCIIJIyaTalldsl BOJJOKOHHO-ONTUYECKUX NTUHENHBIX TPAKTOB

3afayu TeXHUYECKOM 3KCImyaTauuu. Opraiu3alusi TeEXHUYEeCKOU SKCITyaTallui.
[TnaHvpoBaHKe, KOHTPOIb U obecredeHre paboT 110 TEXHUYECKON SKCITTyaTaluu. TeXHUYeCcKui
yueT u nacnoptudanus BOJIC. PeMoHT nunerHbX coopyxeHuu BOJIC. OxpaHa THMHENHBIX
coopyxenuit BOJIC. ABapuitHO-BOCCTaHOBUTEIbHBIE PA0OTH. TeIeKOHTPOJIb 1 MOHUTOPUHT
BOJIC. Metopns! u cpenctia uaMmepenun giasg BOJIC. Ontuueckun Tectep. ONTHYECKAN
pednekroMeTp. [InaHOBLEIe U aBapuiiHbIe n3MepeHus. OnpeneneHue PacCCTOSHUN IO MECT
TIOBPEXOEeHNHN U HEOMHOPOOHOCTEH.

OO6I1mast TPYAO0eMKOCTE TUCITUIIIHHEL
252 gac(oB), 7 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3Jauert, Jk3aMeH. KypCcoBOU IIPOEKT

Bb1.B.15 Cemu ces3u u cucmembsbl Kommymauuu

lenu ocBOEHHUS OUCHUUIIIUHEL

Llenbio mpenofgaBaHus OUCHUIIIUHLL «CETU CBI3U U CUCTEMBI KOMMYTalluu»
SIBIISIETCH:

M3y4eHHe COBpeMeHHBIX ceTeBhIX 371eMeHTOB TPOII/ISDN/IN - KoMMyTallMOHHBIX
y3JI0B U CTAHIMU, COEAUHSAIOLINX UX TEJIEKOMMYHUKaLlMOHHBIX IIPOTOKOJIOB cTeKa OKC7,
R1.5, DSS1, y3noB MHTeNnNnEKTyaIbHOU CeTU U IIpoToKoia INAP, npouenyp poyMuHra u
X9H[I0Bepa MOOUILHOM CeTH U MPOTOKOa MAP, Ipyrux CETEeBLIX 37IEMEHTOB,
COCTaBJISIOIINUX B COBOKYIIHOCTY COBPEMEHHBIE CETU CBA3U.

MecTo gucuunauHbL B CTPyKType OI1
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HOucuunnuHa «CeTu CBSI3U U CUCTEMHBI KoMMyTanuu» B51.B.15 sgBnseTcd OUCHUTIINHON
yactu, popMupyeMod yyacTHHKaMu 00pa3oBaTeIbHBIX OTHOIIeHU 010Ka 1 yueOHOTO
nmjlaHa TOATOTOBKM ©OakKanaBpuaTa 0O HanpaBneHuo «11.03.02
VHpOKOMMYHUKAIMOHHBIE TEXHOJIOTUU U CUCTEMH CBA3U». M3ydeHue OUCLHUIIUHEL
«CeTH CBSI3WM M CHUCTEMBl KOMMYTaIlMM» ONHUPaeTCd Ha 3HAHUU OUCHUIIIKH(BI)
«MHOrOKaHa/lbHEIE TEJIEKOMMYHUKAIUOHHBIE CHCTEMBEI»; «OCHOBBL IOCTPOEHUS
MH()OKOMMYHUKALMOHHBIX CUCTEM U CETEW».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

- Crioco6eH K afiMUHUCTPHUPOBAHUIO MTPOIIECCA OLIEHKH MMPOU3BOIUTEILHOCTH ¥ KOHTPOJIS
HCIIOIb30BAHUS U IPOU3BOOUTENILHOCTH CETEBHIX YCTPOMCTB, MPOTPAMMHOT0 00eCIeYeHus
“H(POPMaLMOHHO-KOMMYHUKAIIMOHHOM cucTeMHl (ITK-13)

- Crioco6eH MPOBOAUTH PACYETHI TI0 MTPOEKTY CeTel, COOPYKEHUHM U CPEHCTB
MH(POKOMMYHUKAIIUY B COOTBETCTBUY C TEXHUYECKUM 3aflaHUEM C UCIIOIh30BaHUEM KaK
CTaHJApPTHBIX METOMOB, IPUEMOB M CPEICTB aBTOMaTHU3aluy MPOEKTUPOBAHUS, TaK U
CaMOCTOSITEJILHO CO3[jaBaeMbIX OpUTUHAJIBHEIX ITporpamm (ITK-22)

- Crioco6eH MPOEeKTUPOBATh BEPOSITHOCTHO-BPEMEHHBIE XapPaKTePUCTUKY IIPOLIECCOB B
MH(POKOMMYHUKAIIMOHHBIX CUCTEMAX U CETSX, aHaIU3UPOBATh MaTEMAaTUYECKHUE MOOENH U
METO[IH pacuyeTa HHPOKOMMYHUKAIIMOHHEIX ceTed u cucteM (I1K-39)

CopepxkaHue OUCIUATIIMHEL

P 1. BBegenue B K u CK

OBomIouA ceTel CBA3U. [IpUHIMIE QYHKIIMOHUPOBAHUS CeTel CBSA3U C KOMMYyTallell KaHaloB,
C KOMMYyTalliel IaKeToB, CeTel CBSI3U MOOUITbHBIX aOOHEHTOB

P 2 Th CBSI3Y CTAIMOHAPHBIX HeHTOB. YacTts 1

HHTepdench ceTeBHIX 3JIEMEHTOB, YCTPOKMCTBO IUGPOBOM CTAHIMK, CUCTeMa HyMepaluy,
CIIOCO0BI yueTa CTOUMOCTH

Paspen 3. CeThb CBSI3M CTAIMOHAPHEIX a00HEHTOB. YacTh 2

[TpeoOpa3oBaHKe aHAJIOTOBOI'0 CUTHAJIA B U(POBOH, GOPMUPOBAHNE MEKCTAHIIMOHHBIX
IIOTOKOB, IMHEWHOE KOOUPOBaHUE, CUHXPOHU3ALUA

Paspen 4. CeThb CBSI3M CTAllMOHAPHBIX a60HEeHTOB. YacTh 3
OOmuit KaHasn CUTHanu3auu. MHTennekTyaabHas CeTh CBI3HU

Pa3pen 5. CeTh nakeTHOM KOMMYyTauun. YacTs 1
Mopens OSI, moustrue 06 uHTEpPdEcax ¥ MPOTOKOJIaX, CTEK IIPOTOKOI0B IHTepHET, agpecanus
B IPv4, BuALI ceTell, MacKa CeTH

Pa3pen 6. CeTh HaKeTHOM KOMMYTalUuu. YacTs 2
[TpucBoenue IP-agpecos, Tabnuila MapIIPyTOB, IPUHIUI KOMMYTaIluX

Pa3pen 7. CeTh nakeTHOM KOMMYyTauuu. YacTs 3
Ba3oBhle MPOTOKOIE MHTEPHET - KaHANIbHBIN, (PU3NYEeCKUl, CETeBOM, TPAHCIIOPTHLIM YPOBHU.

YpoBeHb IPUTOKEHUM
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Paspen 8. CeTh nakeTHOV KOMMYTaNuu. YacTs 4
[TpOTOKONEI MyIbTUMEOUMHEBIX IPUIOXKEHNM, HOPMUPOBaHKE IIAKTOB, TapaMeTPHl KauecTBa

00CIyKMBaHUS

Pazgen 9. CeThb cBA3u MOOMIBHEIX a00HEHTOB. YacTh 1

OBOIONHS CeTeN CBSI3U MOOMIBHEIX aO0HEHTOB, cTaHmapT GSM

Pazgen 10. CeThb cB31 MOOMALHEIX a00HEHTOB. YacTh 2

[Tponeccel B cetu GSM - 6e30macHOCTh, mKU(ppoBaHKue, peructpanus, ctanmapt UMTS,
crangapt LTE

Pasmen 11. [ToHSTHE 0 KauyecTBe 00CIIyKABaHUS

[TapameTphl KauecTBa 00C/TykuBaHus. [[03MpOBaHueE U BEIpABHUBaHUE TPadHUKa.
[TpemoTBpalnenue neperpy3ku. OOCIyKUBaHNE ouepene

Pazgen 12. TToTOKM BBEI3OBOB, BpeMiA 06CH§Z}KI/IBaHI/IH. HQI/IHHI/IHBI IIOCTPOEHUA CUCTEM
KOMMYVTAITU\
[Toustue o Harpys3ke. THUIE CUCTEM KOMMYTaIluH. HpOCTefII.T.II/Ie KOMMYTAIlMOHHEIE YCTpOIZCTBa

Pasgen 13. CucreMa ¢ SBHEIMU NOTEpSIMU. Monenb DpiaHra
Mogens JpnaHra

P 14. CucTeMa c IBHLEIMHU IIOTEpIMU. M b JHICEeT

Mopens JHrCeTa

P 1 KCTEeMBI C OXKHIAaHNEeM noreps M/M/1, M/D/1

Mopenu M/M/1, M/D/1. CtauuonapHele BepoATHOCTU. OyHKIUSA paclpenelieHus
P 1 HICTeMa C MOBTOPHBIMHU BEI30BAMH

Pacnpenenenue Harpy3ku. Pacyet KauecTBa 00CIyKUBaHUS

P 17. [leyeHye KauyecTB XKyBaHud B UHTEepHET

CucreMa ¢ mexanu3MoM WFQ . Cuctema ¢ mexanusmoMm CBWFQ. Cucrema ¢ mexanusmoM PQ.
Pazgen 18. OneHKa HageKHOCTH CETEBBIX 9IeMEHTOB
LenTtpanu3oBanHas CTO. [Tenentpanu3oanHas CTO.

Paspmen 19. [TepexonHbie BEPOATHOCTH
[Tponecc poxmenusi. [Ipomecc rubenu.

Pazmen 20. Knacc 06cnyKrBaHUS CETEBEIX 9JIEMEHTOB
[TousiTue o Knacce oOCIyKUBaHUS. MeTOMIbI U3MEPEHUST HaTPy3KH.

OO61mast TPYAO0EMKOCTDb TUCITUIIINHEL
252 gac(oB), 7 3ET
®opMma MpoMexKyTOYHOM aTTeCTalllu

3aueT, Ok3ameH. KypcoBas paboTa

Bb1.B.16 Be3onacHocmb KOMNblOMepPHbIX cemetl

e ocBOEHUS TUCUUIIIUHEL

Llenbio MpernomaBalHus QUCHUTIINHEL « 5e30IacHOCTh KOMIIBIOTEPHBIX CETEH»
SIBIIIETCS:

OaTh CIyIIATeNsIM Yriay0eHHbIe U paclIupeHHbe 3HAHUS B 00/1aCTH CETEBOM
6e3onacHocTu. [luciumnnria «5e30macHoCTh KOMIBIOTEPHBIX CETEN» IIOCBAIIEHa
M3y4YEeHUI0 OCHOBHBIX IIPUHITUIIOB 0OecreyeHuss HHOOPMaIMOHHOM 6e3011aCHOCTH CETH.
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MecTo gucuunIuHLL B CTPyKType OI1

[ucuunnrHa «be30macHOCTh KOMIBIOTEPHBIX ceTer» b1.B.16 aBasieTca OUCLUIIIUHON
yactu, popMupyeMod yyacTHHKaMu 00pa30oBaTeIbHBEIX OTHOIIeHUH 010Ka 1 yueOHOT0
mjlaHa TNOATOTOBKM ©OakanaBpuaTa @O0 HanpaBneHuio «11.03.02
HNHGDOKOMMYHUKALIMOHHLIE TEXHOJIOTUN U CUCTEMH CBSI3u». H3ydeHUe OUCIUATIINHEI
«be30macHOCTh KOMIBIOTEPHHIX CeTe» ONHpPaeTCcd Ha 3HAHUU OUCIIUIIINH(BI)
«3amuiieHHbie 6eCIIPOBOIHEIE CETH».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

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

- Croco6eH K agMUHUCTPUPOBAHUIO ITPOLIECCA OLEHKH ITPOU3BOAUTEHFHOCTH U KOHTPOJIS
WCITI0JIb30BaHUS U TPOU3BOAUTENIBHOCTU CETEBHIX YCTPOMCTB, IIPOrPaMMHOI0 06ecredeHus
“H(pOpPMaUMOHHO-KOMMYyHUKaIMOHHOU cucTeMsl ([1K-13)

- Cnoco0eH onpenenaTh NapaMeTpr 6€30MacCHOCTH U 3aIlXTH IPOTPaMMHOTI0 00ecIedeHust
ceTeBBIX yCTPOUCTB (I1K-24)

CopepxkaHue OUCIUTIIMHEL

P 1. YTpo3kl ceTeBoi IIACHOCTY B COBPEMEHHOM MU

Yrpo3sl ceTH, y93BUMOCTH, BUABL YT PO3

Paspen 2. 3amuTa ceTeBEIX YCTPOUCTB

YnpaBneHue 1 MOHUTOPUHT YCTPOUCTB, Pacnpenenenre fOCTyIa 10 IPUBUJIETUAM, 3allUTa
IIJIOCKOCTH yIIPaBlIEeHHUS.

Paspen 3. ABTopu3alus, ayTeHTUQUKANKA U yueT goctyna (AAA).

[TpoTokon AAA, nokanbHas ayTeHTU(GUKAIMS, CepBEPHas ayTeHTAPUKaLUs (IPOTOKOJIBL
RADIUS, DIAMETER)

Pasmen 4. Peanmn3anys TeXHOJIOTHM OpeHIMayepa

JIuCTEI KOHTPOJIS OOCTYIIa, MEXXCEeTEeBbIE SKpaHbl, paepBOJI Ha OCHOBE 30H.

Paspmen 5. BHegpeHne cCUCTEMHE 3allIUTHL OT BTOpKeHui (IPS

Texunomnoruu IPS, curnatypsl, BHefgpenue IPS.

Pazgen 6. O6ecneuenne 6e300aCHOCTH 1 JIoKanabHOM ceT (LAN)

3ammTa KOMMYTaTOPOB, port-security, 3amiuTa KOHEYHEIX YCTPOUCTB

Pazpen 7. Kpunrtorpaduueckne cucrteMbl. BHenpeHne BUPTYanbHBIX YacTHHX ceTel (VPN).
OCHOBHBIE JITOPUTMBI KPUIITOTPapUU MPUMEHUTENIBHO K JIOKAJIbHBIM BHIYUCIIUTEILHEIM CETSIM.
[TpoTtokon IPSEC, BUpTya/iibHbEIE YaCTHEIE CETH.

Paspen 8. YnpaBnenue 6e3onacHol ceThio. ASA ycTpoiicTBa 6€30IaCHOCTH.

®aepaomns Cisco ASA, KoHGUTYpUpOBaHUE, TOCTYII, TIOMCK HEUCIIPABHOCTEM.

P paBIIeHN IIaCHOCTh ™

YmopaBneHnue ceteBoi 6e30macHOCTEI0. Pa3paboTka KOHIENIY 6e30IacHOCTH CETH.
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OO611ast TPyA0EMKOCTDb OUCLUATIINHEL
252 gac(oB), 7 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3aueT, Ok3ameH. KypcoBas paboTa

Bb1.B.17 Hanpaeasiouiue cpedsvl 371eKMpocesi3u u CmpyKmypuposaHHbvle Kabe 1bHble
cucmembul

lenu ocBOeHUS OUCHUUIIIUHEL

Llenpio IpemoaBaHus JUCIUIIINHE « Hampassaiore cpensl 3J1eKTPOCBSI3H U
CTPYKTYPHUPOBAHHEIE KAOEIbHBIE CUCTEMEI» SIBIISIETCS:

dbopMHUpOBaHKE KOMIIETEHIIMH B 00/IaCTH IPOEKTUPOBAHHUS, CTPOUTEILCTBA U
9KCITyaTalluy TUHEWHBIX COOPYXKEHWM CBSI3M Ha OCHOBE Kabesel ¢ MeTalIndeCKUMHU
JKWJIAMHU, BKITIOYasi CTPYKTYPUPOBAHHEIE KaOelbHbIe CHCTEMEI

MecTo pucuunauHb B CTPyKType OI1

HNucuunnusaa «Hamnpasnsouye Cpensl 3JIEKTPOCBSA3U U CTPYKTypPUPOBaHHEIEe KabeTbHEIE
cucteMel» b1.B.17 siBndgeTcd OUCUUNNIWHOU 4YacTd, GOPMUPYEeMOU y4aCTHUKaMU
o0pa30BaTeNbHLIX OTHOIIEHUY 0j10Ka 1 y4eOHOro IjlaHa MOArOTOBKY OaKalaBpuaTa I10
HanpaBneHnio «11.03.02 UHGOKOMMYHUKATMOHHEIE TEXHOJIOTUNA U CUCTEMBI CBSI3U».
W3yyenune pucuuminHsl «Hamnpasnsomye Cpenbl 3JIEKTPOCBI3U U CTPYKTYPUPOBaHHEIE
KaOebHbIE CUCTEMBI» OIUPAETCS Ha 3HAHUU OUCHUIIUAH(bI) «Teopus 3IeKTpUYecKon
CBA3W»; «du3ukar.

TpeboBaHMS K pe3yabTaTaM OCBOEHUS

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

- CriocoGeH OCyIIeCTBIATh MOHTaX, HalafIKy, HACTPOUKY, PETYIUPOBKY, ONLITHYIO TPOBEPKY
paboTOoCIIOCOOHOCTH, MCIIBITAHUS ¥ CAAYy B 9KCIUIyaTallllo COOPYXKEHUW, CPELICTB U
obopynoBanus cereit (ITK-8)

- Crioco6GeH OCyIIeCTBIATh Pa3BUTHE TPAHCIIOPTHLIX CETel U ceTell mepefadn JaHHBIX, BKI04as
CETH PagMOAOCTYyIIa, CIIyTHUKOBEIX CUCTEM, KOMMYTAIIMOHHBIX [TOJICHCTEM U CETEBBIX IIaTGHOPM
(TIK-9)

- CriocoGeH opraHu30BaTh TEXHUUECKOe 00CIyKUBaHUe (9KCIIIyaTalllio), BKI04asi OXpaHHbLIEe
MEepOIPHUTHS, TPODUTAKTHYECKHEe U aBapPUMHEIE U3MEPEHUS, a TAaKKe PeMOHTHO-
BOCCTAQHOBUTEJIbHEIE PAOOTE THHEHHBIX ONTUYECKUX ¥ 9JIEKTPUYECKUX TPAKTOB TPAHCIIOPTHAIX
ceTell CBA3U U ceTen goctymna ([1K-28)
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- Crioco6eH K MPOEKTUPOBAaHUIO, CTPOUTENBCTBY U SKCIUIyaTalliid CTPYKTYPUPOBAHHBIX
KabOeJIbHBEIX CUCTEM IJIsI JIOKAIbHEIX CETEeH CBSI3M, COBMEIIAIOIINX ONTUYECKHE U IJIEKTPUYECKHUe
koMnoHeHTH! ([TK-29)

CopepxkaHue OUCIUIIINHEI

Pasgen 1. KOHCTPYKINMA ¥ TapaMeTPHl HANIPABIAIOIINX CPel 3J1eKTPOCBA3U
Kabenu cBsi3u ¥ UX KilacCUGHUKALKSI U KOHCTPYKIMK. TpeboBaHus K KabesaM CBI3H.

KoHCTpYKTUBHEIE U 9KCIIJTyaTal[MOHHLIE [TapaMeTpPhl KOaKCHUaIbHBIX, CAMMETPHAYHLIX U
onTtu4eckux Kabesnei. Oco6eHHOCTH BO3OYLIHEIX IMHUM CBSA3U. KOHCTpyKINU U
9KCIIyaTalliOHHEIE TTapaMeTPHl 3JIeMEHTapPHBIX IPYIII B 9JIEKTPUUECKUX Kabessax CBI3HU
(cumMeTpHYHas U KOaKCHaJIbHAs IIapa, CHMMEeTPUYHas YeTBepPKa). TeXHUKO-9KOHOMUUECKOe
CpaBHEHUE Pa3/IMYHLIX HAMIPABIISIONIAX CUCTEM.

Paspen 2. du3nyeckue IPoLECCH B HAaIPABASIOIMINX CpelaX 3JIeKTPOCBI3U

TenerpadHble ypaBHEHUS, UX PellleHNe [JIST ODHOPOOHOM MUHUM. [IepBUYHEIE TapaMeTPH
repegayy, UX 3aBUCUMOCTD OT YaCTOTHI ¥ KOHCTPYKIIMU. BTOpHUYHBIE TApaMeTpPHI, UX
3aBUCHUMOCTh OT YaCTOTH ¥ KOHCTPYKIMHU. CoOCTBEHHOE, paboyee ¥ BHOCUMOE 3aTyXaHUS U
BXOIHOE COIPOTHUBJIEHKWE B OMHOPOOHBIX TUHUSIX., PeKUMBI paOOThl TMHUK: COTTIaCOBAHHBIH,
XO0JIOCTOTO XO[a ¥ KOPOTKOTO 3aMblKaHus. PacyeT CUTHaa Ha BHIXOMlE TUHUY IIPH BXOTHOM
rapMOHMYECKOM BO37eMCTBUU. MITyIbCHAs XapaKTepUCTHKa U pacyeT GOPMBI UMITyJIbCa Ha
BHIXOJle TMHUM IIPU BXOOHOM MMIIYJIbCHOM curHasie. CBOMCTBa HEOOHOPOOHBIX NTUHUM. Bumsl u
nmapaMeTps HeogHOpogHOCTeH. TTonyTHEIN U 00paTHEIN IOTOKK B HEOMHOPOMHOM IMHUU.

P B3ayMHBIe BINSHUS B HAIPABIIAIOININAX X KTPOCBSI3M ¥ MEPEL WUTHL OT HUX
Knaccudukauus B3auMHBIX BIUSHUNU. HemocpencTBeHHbIEe U KOCBEHHBIE BIUSHUSA. PerynsipHuie
¥ HepeTyIsapHble COCTaBIAIONINE BNUAHNS. HopMupoBaHNe B3aUMHBIX BIUSHUM B
HAIIPaBIISIONIUX CUCTEMAX CBSI3U. [IepBUYHBIE TapaMeTPhl B3AaUMHBIX BIUSHUN. DKBUBAJIEHTHLIE
CXeMbI B3aMMHBIX BIUSHUM. PacueTsl moMex Ha OJIMXKHEM U JalbHEM KOHIIaX CHMMETPUYHON
JIMHUY IPU HETIOCPEICTBEHHOM BIIUSTHUU. BTOPUYHBIE ITapaMeTPhl B3aUMHBIX BIUSHUM, UX
3aBUCHUMOCTh OT YaCTOTHl ¥ [IJINHLI TMHUY. B3auMHEBIe BIUSAHUS MEeXIy KOaKCHAIbHEIMU
KabenpHBIMHY 1ensiMU. COIPOTUBIIEHNE CBI3U. PacueT moMex. BropuuHbie mapaMeTphl
B3aMMHEIX BIIMSHUH, UX 3aBUCHMOCTD OT YaCTOTHI ¥ [MJIMHEI THHUK. CII0COOB! 3aI[UTH INHUN
CBS3U OT B3aMMHBIX BIUAHUN. CKpyTKa Iereli CHMMeTPUYHLEIX Kabernei. CUMMeTpUpOBaHNe
KabeNbHBIX Iellel. JKpaHUpPoBaHue KabenbHbIX 1enel. Peaknust skpaHa. CxeMbl OpraHu3aliuu
CBSI3U: IBYXIIPOBOAHAS (OHO- ¥ ABYXYaCTOTHas) U YETHIPEXIIPOBOAHAS; OfHOKabenbHas 1
nByxKabenbHas.

Paspen 4. BHelllHKYe BIUSHUS B HAIPABISIOIMINX CPelaxX 3JIEKTPOCBSI3U U MEDHI 3aIUTH OT HUX
VICTOYHMKM OTAaCHBIX ¥ MEIIAIIUX BHEITHUX BIUsSHUN. HOpMbI BHEITHUX BIUSHUM. PacueT
OTIACHBIX ¥ MEIIAIOIINX BHEITHUX BIUSHUN. Mephl 3alUTH OT OMMACHBIX ¥ MEINAIIUX BIUSHUMN,
TIpUMEHSIEMbIE Ha TUHUSX CBSI3U. YCTPOUCTBO 3a3eMJIeHUN. JKpaHUpPOBaHue Kabesel CBI3H.
OKpaHHOe 3aTyXaHUe IUIHHIPHUYE-CKOT0 9KpaHa [JIsl 9JIEKTPUUYECKOT0, MarHUTHOTO 1
3JIEKTPOMATrHUTHOTO IIOJIEN, €T0 3aBUCUMOCTD OT YaCTOTHI U KOHCTPYKIIUHU. [IpenMyIecTBa
MHOTOCJIOMHBIX 9KPaHOB. BUbl KOPPO3uu. MepHl 3alIUTH 0T KOPPO3UH, IPUMEHSIEMbIE Ha
yCTaHOBKaX CUJIBHOTO TOKA ¥ YCTaHOBKAX CBSI3U.

P [IpoeKTupoOBaHuEe ¥ CTPOUTEILCTB KTPUYECKUX TUHENHBIX TPAKTOB

Bupbl ¥ mapaMeTphl aHAJIOTOBBIX U U(POBLIX CHCTEM Nepenayn. Beibop anmapaTyps! ¥ Kabens.
[TpoeKkTHpoBaHUEe TPaCChl. PacueThl ANTUH YCUUTENBHBIX U PEreHepalliOHHbIX Y4aCTKOB Ha
CHMMETPHUYHBIX ¥ KOAKCHAJIbHBIX Kabensax. OpraHu3alius CTPOUTEIbHBIX paboT. Croco6r
IIPOKJIafKu Kabesei CBSI3M - IOA3eMHast, IIOOBOIHAS U BO3AYIITHAS. MeXxaHU3aIus
CTPOUTENBHEIX paboT. Mcronb3oBaHue KabeneyKIaguukoB, TOPU30HTAILHO HAIIPaBIIeHHOE
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Oypenue. MoHTaxX MyQT.

Pasgen 6. OCHOBHI TEXHUYECKOU SKCIyaTalluy TUHUN CBSA3U U UX HaJEeKHOCTh
Opranu3saiys paboT 10 3KCIIyaTalluy 3JIEKTPUYEeCKUX TMHEWHBIX TPAaKTOB. HamekHOCTh
NMUHEeNHOo-KabeIbHBIX cCoOpyxKeHu. OCHOBHBIE IPUYMHEI TOBPEXAeHUN Kabenen CBsI3U.
OpraHu3zaliis PEMOHTHO-BOCCTaHOBUTEIIbHBIX PaboT. CoCTaB U MEePUOTUYHOCTD
npoduIakTAUYECKUX U3MepeHuil. ABapuiiHbie u3Mepenus. Onpenenenne xapakTepa 1 MecTa
MOBPeXAeHUsA. MeTonbl ¥ TPUOOPH AJIST K3MEePEHU 3JIeKTPUUeCKUX KaOeIbHEIX LleTlel Ha
IIOCTOSHHOM, [IepeMEHHOM U UMITYJIbCHOM TOKe. Mi3MepeHue CONPOTUBIIEHUN 1ienda,
U30JIIIIUY U acCUMMeTpuu. 3aMepeHue eMKOCTH. Fi3MepeHre pacCTOSTHUYM 00 MECT 00pHIBa,
KOPOTKOT'0 3aMbIKAHUSI, COCPENOTOYEHHON OMUYECKOM aCUMMEeTPUH, pa30UTOCTH Iap,
TTOHUXKEHUS COIPOTUBJIEHUS U30IAIMU. MeTombl U MPpuOOPE! O IOMCKA Tpacc Kabese.

Paspen 7. OO01iue cBemeHUs 0 CTPYKTYPHPOBaHHOM KabenbHoit cucteMe (CKC). TexHomoruu
nepegayu nHGopManuu o Kabensm CKC

[TonsaTtue o CKC. ITpunuune! noctpoerus CKC. Ctpykrypa CKC: Tomosorus, Texaudeckue
IIOMeIlleHU s, TIOACUCTEMB], IPUHIUIIE aAMUHUCTPUPOBAHUS.

Pa3pen 8. DnekTpuyeckuie naccuBHble KOMIOHEHTH CKC

Cummetpuyunsie Kabenmu CKC "Butas mapa". KoHTakTH ¥ pa3beMbl. KoMMyTanuoHHoe
o0opynoBaHue: PO3ETKY, TaHEIU ¥ KOMMYTALMOHHEIE IIHYPhL. ATalTEPH, YAJIMHUTENN U
OKOHEYHBIE IIHYPHI

P NITUYEeCKKe NMaCCUBHBIE KOMIIOHEHTH CK

Ontuyeckue Kabenmu CKC. OnTuyeckue pa3beMbl U HHGOPMaILMOHHEIe PO3eTKU. KpoccH.
Mydtsl. [IIHypH 1 KabempHEIe COOPKHU.

p 10. HHOCTH IpoeKkTupoBanusa CK

[Tpunnune npoektupoBanus CKC. HopmaTuBHas JOKyMeHTalLUsA. APDXUTEKTYpHAs U
TeJIEKOMMYHUKAIMOHHA CTafuy IPOEKTUPOBaHUS.

Pazgen 11. MonTax CKC

Opranu3alids MOHTAXHEIX pa0doT. BXogHON KOHTPOJIb KOMIIOHEHTOB. CTPOUTEIHCTBO
MarucTpajabHOT0 yyacTKa. [Ipoknagka Kabeseil B 3aHUAX U IIOMeIleHussX. MOHTax
KOMMYTAIlMOHHOT0 000pymoBaHusi. TecTupoBaHUe KaHaioB 1 TpakToB CKC.

Pasmen 12. OcobennocTu 3kcnnyaTtauuu CKC

pabor.

ApvunuctpupoBanue CKC. Ilouck u ycTpaHeHHe HeucIpaBHOCTeH. [IpoBefieHre permaMeHTHBIX

OO6I1mast TPYAO0EMKOCTD AUCITUIIINHEL
288 ugac(oB), 8 3ET
dopma MpoMexKyTOYHOM aTTeCTalluu

3ageT, 9K3aMeH

b1.B.18 IIpoekmupogaHue, cmpoume/ibCMeo U mexHu4eckKas 3Kcnjayamauus
680/10KOHHO-0ONMU4YeCKUX U NPO80JHbIX cucmemM c8s3uU

Lenu ocBoeHUST TUCHUILINHEL

Llesnbro InpenogaBaHus JUCLIUIIIINHBL <<HpOGKTI/IpOB8.HI/Ie, CTPOUTEIILCTBO "
TEXHUYECKaAA IKCIINIyaTallud BOJIOKOHHO-OIITUYECKUX U ITPOBOOHLIX CUCTEM CBA3U»
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SIBJISIETCS:

o/TyYeHue 3HaHWM, YMEHUM ¥ HaBLIKOB B 00J1aCTH MPOEKTUPOBAHNUS,
CTPOUTEJIbCTBA U TEXHUUYECKOU SKCIIJIyaTalld¥ BOJIOKOHHO-OIITUYECKUX U IIPOBOIHBIX
CHCTEM CBSI3H, B TOM YHCJIe HaBBIKOB TEOPETUYECKUX UCCIeq0BaHuM, yMeHUsI paboTaTh
C TEXHUYECKOU JINTEPaTyPOu U CIelaIbHOU U3MEPUTENIbHOM alapaTypou.

MecTo pucuuniavHel B CTpykType OII1

HOucuunnuaa «IIpoeKTupoBaHUEe, CTPOUTENHBCTBO U TEXHHYECKas HSKCIJyaTalus
BOJIOKOHHO-OIITUYECKUX M IIPOBOAHLIX CUCTeM CBa3u» b1.B.18 saBnsgeTcs qUCHUNIUHON
yactu, popMupyeMod yyacTHHKaMKU 00pa30oBaTeIbHBEIX OTHOIIeHUH 010Ka 1 yueOHOT0
mjlaHa TNOATOTOBKM OakanaBpuaTa @O HanpaBrneHuio «11.03.02
NHPDOKOMMYHUKALIMOHHLIE TEXHOJOTUN U CUCTEMEHl CBSI3U». H3ydeHUe OUCIUATIINHEI
«[IpoekTupoBaHUe, CTPOUTENILCTBO M TEXHHUUYECKas IKCIJIyaTalisi BOJOKOHHO-
ONTUYECKUX U IPOBOOHBEIX CUCTEM CBSI3U» OIHPAETCAd Ha 3HAHUU OUCIUIIINH(HI)
«BBICOKOCKOPOCTHEIE OIITUYECKNE CUCTEMBI CBSI3U [OJI1 TPAHCIIOPTHHIX CETEU U CeTeu
mocTtyna»; «HampaBmsiouie cpenbl 31eKTPOCBSI3U U CTPYKTYPUPOBaHHBEIE KaOeIbHEIe
CUCTEMEI».

TpebGoBaHUs K pe3ynbTaTaM 0CBOEHUS

[Tponecc u3yueHus: UCIUIIIMHE HallpaBieH Ha GOPMUPOBaAHKE CIEAYIONINX KOMIETEHIIUH:
B cootBeTctBUET ¢ PTOC:

- CriocoGeH IPOBOAUTH PacyeTHl 10 IPOEKTY CeTel, COOPyKEeHUM U CPENCTB
MH()OKOMMYHUKAIIWM B COOTBETCTBUY C TEXHUYECKUM 3aflaHUEM C MCII0JIb30BAHUEM KakK
CTaHOAPTHBIX METOMNOB, IIPUEMOB M CPE[ICTB aBTOMATH3AlNH TPOEKTUPOBAHHUS, TaK U
CaMOCTOSITENIBHO CO3[aBaeMhbIX OpUTUHAIbHBIX mTporpamMm (ITK-22)

- Crioco6GeH K OpraHu3aluy U IPaKTUYeCKOMY OCYIIECTBIIEHUIO CTPOUTEILCTBA IMHENHBIX
ONITUYECKHUX U 3JIEKTPUUECKUX TPAKTOB TPAHCIIOPTHHIX CETEH CBS3U M CETEH [OCTYyIa, BKIIo4as
TEXHOJIOTHY MPOKJIa[KX ¥ MOHTaXa ONTUYECKUX U INEKTPUUYECKUX Kabesel, KOHTPOJIbHEIE
“3MepeHus, IpueMocHaToYHble ucnbtTauus (I1K-27)

- CriocoGeH opraHu30BaTh TEXHUUECKOe 00CIyKUBaHUe (9KCIIJIyaTallnio), BKI04asi OXpaHHbLIEe
MEepONPUITHUS, IPodUTaKTUUYECKHE U aBapUIHBIe U3MEPEHUS, a TaKKe PEMOHTHO-
BOCCTAHOBUTEJIbHEIE PAOOTHI TMHEHHBIX ONTUYECKUX U IJIEKTPUUYECKUX TPAKTOB TPAHCIOPTHAIX
ceTell CBA3U U ceTen pgoctymna ([1K-28)

- Crioco6eH K BHIOOPY ¥ CPAaBHUTENILHOMY aHaJIM3y BapUAHTOB MPOEKTUPOBAHUS JTMHEMHBIX
ONITUYECKUX U 3JIEKTPUUECKUX TPAKTOB TPAHCIIOPTHHIX CETEH CBSA3U M CETeH [OCTyIa, BKIIodas
H3bICKaTeNbCKUe paboThl, BbIOOp Kabesis, TacCUBHOTO M aKTHBHOTO CETEBOT0 000PYyAOBaHMS, K
OpraHU3alliK COTJIaCOBAHUS IIPOEKTHHIX PEIIeHU C 3aMHTEPEeCOBAaHHBIMY opranu3anusasmu (ITK-
36)

CopepxkKaHue OUCLUIIIUHEL

Pa3gen 1. HOQM&TI/IBHO-TGXHI/I‘-IGCKaﬂ OJOKYMEHTAIWA 110 TPOEKTHUPOBAHWIO BOJIOKOHHO-
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ONITHYECKHX ¥ ITPOBOOHLIX CUCTEM CBA3N. 3amaHue Ha IIPOEKTHUPOBAHHKE. HcxXomHBIE TaHHBIE.,

TexHUK0-9KOHOMUYEeCcKoe 000CHOBaHKE IIPOEKTa
HOpMaTI/IBHO-TeXHI/IT-IeCKaH OJOKYMEHTAIMA II0 MPOEKTUPOBAHNIO BOJIOKOHHO-OIITUYECKUX 1

IIPOBOMHEBIX CUCTEM CBSI3M. 3afjaHKe Ha MIPOEKTUPOBaHKe. ICXOoHbIe MaHHEIE.
TexHUKO09KOHOMUYEeCKOoe 000CHOBaHKE ITPOEKTa.

Pasmen 2. Texunyeckoe 3agaHre Ha IIPOEKTHUPOBAHKWE TPAHCIIOPTHLIX BOJIOKOHHO-OIITHUYECKUX

cucteM cBs13u (BOCC). CocrtaB paboyero mpoekra. [TocnemoBaTenbHOCTh TPOEKTHPOBAHUS
BOCC.

CocraB u Ha3HaueHue pa3nenoB T3. [TocmemoBaTENbHOCTh TPOEKTHPOBaHUs. OCHOBHEIE OIIMOKU
pu pa3paboTKe MPOeKTHHIX peleHuii. CocTtaB paboyero mpoekTa. PaccMaTpruBalOTCSt BapUaHTH
IIPOEKTHHIX pellleHu 1o BEIOOPY TexHooruu cTpouTenbcTBa BOCC, npuBoguTCcs ux
CpaBHUTEJIbHASA XapaKTEePUCTHUKA 10 PA3/IMYHEIM KPUTEPUSIM OLIEHKHU.

Paspen 3. TpeGoBanus mo obecneYeHnI0 HalleKHOCTH TpaHcmopTHeIXx BOCC. HopMupoBaHue
IIOKa3aTeney KayecTBa ITMGPOBLIX KaHATOB ¥ TPAKTOB IPU IpoekTupoBanuu BOCC.

PaccMaTpurBaloTCs METOOUKY ONpefeeHns: TpeOyeMbIX TapaMeTPOB ONITUYECKUX Kabenei mpu
PA3/TMYHBIX BapUAHTaX CTPOUTEIBCTBA: IIOA3EMHEIE CITOCOORI, TOMBOOHEIE, BO3OYIIIHEIE.
BospenicTBue okpyxamwliei cpensl Ha BOCC pa3nuyHoro ypoBHs. OTKa3bl JTUHEHHBIX TPAKTOB
KabenbHbIX Maructpasnei. CTaTUCTHKA IOBPEXIEHUH U aHaIK3 OCHOBHBIX IIPUYHH,
BHI3BIBAIOLIMX OTKa3kbl. [I0Ka3aTenu Hafle?KHOCTH TUHENHBIX TPAKTOB. [IoHsATHE KO3hPuimeHTa
TOTOBHOCTY U BpeMEHHU BOCCTaHOBJIEHUS.

P 4, Bu TPAHCIOPTHOM TexHoJIoruu. MHXeHepHBIN YeT IapaMeTPOB JTUHENHOT
TpakTa BOJIC.

PaccmarpuBatorcs Texsonorur PDH, SDH, WDM ux xapakTepHCTHKH 0COOEHHOCTH
npuMeHeHus. [IpuBOOUTCA MeTOOMKAa pacueTa AJIMH Y4aCTKOB pereHepalui.

Paspmen 5. MonTax BOCC. Opranusanusa ctpouTenbcTBa BOCC. TexHMYECKUY Haa30p.
TexHOIOrUYM CpalMBaHus ONTUYECKUX BOJIOKOH. TexHoIornyeckoe o00pymoBaHue mist
Pa3NIUYHBIX BAPUAHTOB CTPOUTENBCTBA. [JOKYMEHTAlKs 10 TEXHHYECKOMY Hag30py 3a
CTPOUTENHCTBOM.

Paspmen 6. [IpyeMo-cOaTOYHLEIE UCIILITAHUA.

CocTaB ¥ opraHu3anus IpreMo-CIaTOUYHBIX UCIIHITaHKWM, pabodas JOKyMeHTalusI 1
nacnopTu3sanus BOCC.

Pa3pen 7. 3agaun TexHudeckou skcnnyaranuu BOCC u ee opranusanusa. HopMaTuBHO-
TeXHU4YecKasd JOKyMeHTalusd. CHCTeMa TeXHUYEeCKOU 3KCITyaTallul TUHENHBIX COOPYKEHUN

cBs3u. CTPYKTypa CUCTEMEL.
PaccMaTtpuBarTcs 3agauu TexHU4ecKon akcmnyatauuu BOJIC mpu pa3uyHBEIX TEXHOJIOTUSX

CTPOUTEJIbCTBA, IIPUBOOUTCA UX CPDABHUTEJIbHAA XaPAKTEPUCTUKA II0 PA3JIMYHBIM KPUTEPUAM
OILI€HKH. TeopeTquCKI/Ie OCHOBEI ITOCTPOEHUA CUCTEMBI TEXHUYECKOu SKCIINTyaTalluK BOCC.

Paspmen 8. MeToOnl OIIEHKH XdPAKTEPUCTHUK ONITUYECKHUX BOJIOKOH U Kabemen B CTPYKTYyDE

CHCTEMEI TEXHHYECKOH SKCITTyaTalluK
PaCCManI/IBaI-OTCH METOOUKH OIIpeneJIeHnud TpeﬁyeMBIX 9KCIINTYATAallMOHHBIX ITaPaMEeTPOB

ONITHYECKUX BOJIOKOH ¥ Kabelell Py Pa3TMYHbIX BApUAHTAX CTPOUTENIbCTBA - TOI3eMHbIe
CI10co0kBI, TOIBOMHEIE, BO3MYIIHEIE.

P [IoBpexnenusa B HOBHBIE IPUYHUHEL. [lapaMeTphl HKY Ka4ecCTB T
INHEVHBIX TPAaKTOB,

BospencTBue okpyxamwliuen cpensl Ha BOCC pa3nuyHOro ypoBHs. OTKa3bl JTUHEHHBIX TPAKTOB
KabebHBIX Maructpasnei. CTaTUCTHKA IOBPEXIEHUHM U aHaIN3 OCHOBHBIX IIPUYHH,
BHI3BIBAIOLIMX OTKa3bl. [I0Ka3aTenu Hafle?KHOCTH TUHENHBIX TPakKToB. [loHATHE KO3hduimerTa
TOTOBHOCTY U BPeMEHU BOCCTaHOBJIEHUS.

Paspen 10. [TpoBemeHne PEMOHTHO-BOCCTAHOBUTENIBHEIX Pab0T. CHCTEMEI Pe3ePBUPOBAHMS
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IUHEeWHBIX TPAKTOB. BOIOKOHHO-0NTHYECKNEe KaOeIbHbIe BCTAaBKH,
MeTonb! MPOBENEHUST PEMOHTHO-BOCCTAHOBUTEIBHEIX paboT. ITyTu CoKpalleHus: BpeMeHH

IIPOCTOS TPAKTOB IIPY BOSHUKHOBEHUY 0TKa30B. CHCTEMBI pe3ePBUPOBAHUS TUHEMHBIX TPAKTOB.
BonokoHHO-onTHYEeCKE KaOeIbHble BCTAaBKU. MeTOmb KOHTPOJIS TapaMeTPoB KaOeTbHBIX
BCTaBOK.

Pasmen 11. Beegenue. McTopus ceTeli ab0HEHTCKOT0 N0oCTyNa. TeXHOIOTUM ceTel

ab0HEHTCKOT0 IOCTYIIa, UX IPEUMYIIeCTBa U HeJOCTaTK!
OBOTIONNSA CEeTEX CBA3U U CETeBBIX TexHoJoruu. Cetu gocryna. Knaccudpukanus TeXHOIOTUU

noctyna. TexHonoruu aboHeHTCKOro focTymna: Ethernet, TexHomoruu nudppoBbx aOOHEHTCKUX
nmuuui xDSL, ISDN, ceTu kabenbHOTO TeneBUAeHUS, THOPUAHBIE ceTu poctyna FITx,
paguopocTyt. [IpeumyiecTBa U HefoCcTaTKU. TpeOoBaHUS K ceTIM AocTyna. CXeMbl
OpraHu3alldy CBS3M.
Pasgen 12. [TaccuBHble onTrdeckue ceTu ctangapToB GPON (ITU (G.984.x)
ApxuTekTypa cetu aboHeHTCKOro focTyna Ha 0aze PON. Ocobennoctu texunonoruu GPON, ee
IIpeuMyIlecTBa U HEOOCTAaTKU. [lepeaya MaHHBIX B BOCXOISIIEM U HUCXOOSIIIEM HallpaBIeHUIX.
CTpYKTYphl KaAPOB B BOCXOMSIIEM U HUCXOMSIIEM HallpaBlleHUSIX Afipecalus 1 pa3feeHne
tpaduxa. [lepexon xk Texnonorun XGPON.
P 13. ITaccrBHEIE OITUYECKHT TH cTaHOapToB EP IEEE 802.3ah, IEEE 802.3av
Ocob6ennoctu TexHomorur EPON, ee mpeuMyIecTBa ¥ HeIOCTATKU. [lepeqaya JaHHBIX B
BOCXOMSAIIEM U HUCXOAsIIeM HanpaBineHusaX. CTPYKTYPhl KafipOB B BOCXOMSIIEM M HACXOASIIEM
HampaBleHUsAX Afnpecanus U pa3nenenue tpaduka. [lepexon xk Texnonoruu 10 GEPON.
P 14. AKTUBH BaHU Teu P [IpUHITUIIEL TKY aKTUBHOT

BaHUA OJis ceTer P
CrpykTtypa u coctaB OLT (ympaBmnsiomias, KOMMyTalluOHHasa ¥ JIMHEWHasd 4acTh). [IpuHIUD
OercTBUs. JKCIITyaTalluOHHbIE XapaKTepUCTUKU. CTPYKTypa U coCTaB abOHEHTCKUX YCTPOMUCTB
ONT. Yopasnenue u HacTpoiika OLT, ONT. ITpunIuns pa3paboTKu aKTUBHOTO 000PYIOBaHUS
PON.

Pasgen 15. [TaccuBHEBIEe ONTAYECKNE KOMIOHEHTH. KOHCTPYKIMY U IPOXU3BONCTBO ONTUYECKUX

BOJIOKOH ¥ Kabesel nig ceTel goctyna. OCHOBBI IPOEKTUPOBaHMUs ceTeit PON
Oco6eHHOCTH ¥ ITapaMeTphl TaCCUBHBIX KOMIIOHEHTOB, TPUMEHSIEMBIX B CETSIX JOCTYIIA.

OnTuyeckue BOJIOKHA [ ceTel moctyna. OnTudecKre BOJIOKHA, HEUYBCTBUTEIbHEIE K U3ru0aM
(pek. G.657). Ontuuyeckue kabenu (OK) mms cetet moctyna. OCHOBH IPOEKTUPOBAHUS U
akcmnnyaTtauuu ceteir PON.

Pasgen 16. Opranuszatnug ycayr Triple Play (IPTV, VoIP, Internet) B onTHYecKUX CceTAX OOCTYIIa
TpeOoBaHUS K CETH NIPU Iepefayde Pa3Nu4YHbIX BUMOB Tpaduka. Pekomerpmaruu ITU-T.
[Tepenaua Tpadurka peanbHOro BpeMeHu B ceTssx TCP/IP. OcobeHHOCTH Tiepemauu Tpadrka
IPTV. KopupoBanue BufgeonHpopmauuu. ['pynmnosoe Bemmanue B ceTax [P. I'pynnosas
agpecanusi. I[Ipotokonsl yrnpasnenus rpynnamu (IGMP). TunuyHasle KOHQUTYPAIMU TPOTOKOJIOB
IIpu nofgKiIdYeHuu nonab3oBaTener. Opranusauus VLAN. [Iporokosnsl PPPoE, DHCP.

Pasgen 17. U3MepeHHs B ONTUYECKHX CETIX OOCTYIIa

OKcIITyaTalus ceTeit abOHEHTCKOT0 JOCTYIa. FMi3aMepeHre 0CHOBHBIX ITapaMeTPOB ITACCUBHBIX
ONITHYECKUX ceTel. I3MepeHUs MpPU CTPOUTEIbHO-MOHTAXHEIX padoTax. i3MepuTenpHOe
TE€CTOBOE 000PYIOBaHME: ONTUYECKUM pedIeKTOMETP, ONTHYECKUN TeCTep, BU3yaIbHbIN
JIOKaIK3aTop AedheKTOB, ONTUYECKUI MUKPOCKOTII, aHAJI3aToOP CIeKTpa. 3aMepeHus B
npolecce 3Kcinyatanuu. [Iouck U ycTpaHeHUe HEUCIIPaBHOCTEN.

O61mast TPyA0EMKOCTb OUCIUTITAHEL

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

3aueT, DK3aMeH

Bb1.B.19 OcHosebl 0e108bIX KOMMYHUKAU Ul

lenu ocBOEHUS OUCLUUIIIUHEL

Llenbio mpemnofaBaHus QUCHUIITUHL « OCHOBHI I€JIOBBIX KOMMYHUKAITUI» SIBIISETCS:
dbopMupoOBaHue I[eJIOCTHOTO IPEACTaBNIeHNs 0 IIpoliecce, Crienuduke,

rapaMeTpax ¥ 3aKOHOMEPHOCTSX OEeI0BEIX KOMMYHUKAIIUY, KOMIIJIEKCHOE U3Y4YeHNe
COLIMAIbHO-TICUXOJIOTUYECKUX YCTAHOBOK U IMYHOCTHBIX XapaKTEPUCTHUK YeJIOBeKa,
OTHOCSIIUXCS K PETYIISIIUU €T0 COLMaIbHOT0 MTOBEIEHUS B IIPOIIECCE IETI0BOTO
o01IeHus, a TaKXKe YCBOeHNEe OCHOBHBIX IICUX0JIOTUYECKUX 3aKOHOMEPHOCTEH,
BIUSAIOMKX Ha 3G (HEeKTUBHOCTH MPOGECCUOHAIBHOT0 YIIPAaBIeHYECKOTO PEIIEHNS.
Hucuunnuaa «OCHOBBL AeJTOBEIX KOMMYHUKALIAW» NOIKHA CII0COOCTBOBATh PA3BUTHIO
TBOPYECKHUX CITIOCOOHOCTEN CTYIeHTOB, YMEHUI0 (OPMYIHPOBATh U PELIATh 3alauu
M3y4aeMoU CIelnanbHOCTH, YMEHUIO TBOPYECKU IPUMEHSITEh U CAMOCTOSTEILHO
TIOBHIIIATH CBOU 3HAHUS.

MecTo pucuuniavHbl B CTPyKType OI1

HOucnunnuia «OCHOBH OeJIOBBIX KOMMYyHUKanuii» b1.B.19 ABnsgeTcs OUCHUNIUHOU
yactu, popMupyemMod yyacTHHKaMu 00pa3oBaTeIbHBEIX OTHOIIeHUM 010Ka 1 yueOHOTO
IIJaHa TNOATOTOBKM OaKajlaBpuaTa IO HamnpaBimeHuwo «11.03.02
NHPOKOMMYHUKALIMOHHBIE TEXHOJIOTUN U CUCTEMH CBSI3U». H3ydeHUe OUCIUATIINHEI
«OCHOBH [€JIOBEIX KOMMYHHKaOWW» ONHWpaeTCs Ha 3HAHUU OUCHUNIKAH(HI)
«dunocopus».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tponecc u3yueHus: QUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIeAYIOMNX KOMIETEHIIUN:
B cootBeTctBuE ¢ PT'OC:

- CriocobeH K c60py, 00paboTKe, pacipenene o ¥ KOHTPOJIIO BEITOTHEHUS 3asBOK Ha
TEXIOANePKKY 000pyHOBaHUS C IIOMOIIbI0 MHPOKOMMYHUKAIIMOHHBIX CUCTEM ¥ 6a3 JaHHBIX
(TIK-10)

- Crioco6GeH OCyIIeCTBISATh IeJIOBYI0 KOMMYHUKAITMIO B YCTHOM U IIMCbMEHHOM ¢popMax Ha
rocygapCTBeHHOM s3biKe Poccuiickoit ®emepanuu 1 MHOCTPaHHOM(bIX) s3bKe(ax) (YK-4)

CopepxkaHue OUCIUIIINHEI

Pazmen 1. OGI1eHne KakK COIMANILHO-IICHX0N0THYecKasd KaTeropus / O61uieHre 1 KOMMYHUKAIINAS
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OO1meHne U KOMMYHUKAIIWS: CDABHUTEIbHBIN aHanu3 NoHATHH. O0IIeHre KaK KOMMYHUKAIIUS 1
B3auMofielicTBue. PYHKIIUY ¥ BUb 0011eHUsT. KOMMYHUKaTUBHAS, TTePIeNTHBHAS,
MHTEpPaKTUBHAs CTOPOHE! 00meHus. BepOanbHble 1 HeBepOaIbHBIe CPeCTBa 00IIeHHS.
MexaHu3MBl MEXKTHYHOCTHOU IIEePIENIIHH.

Paspen 2. CTpyKTypa KOMMYHUAKATUBHOIO IIpoliecca

OCHOBHBIE TOHATHUS, KITaCcCU(PUKALIUYU U TEOPUU KOMMYHUKaIMU. KOMMyHUKaTUBHBIY IPOLIECC U
€ro cocTapiAwmue. Mogenu KOMMYHUKATUBHOTO Iipoliecca. CpencTBa U KaHallbl
KOMMYHHUKaLWK. BUOE KOMMYyHUKALMK: TI03HaBaTe/IbHas, 9KCIIpecCuBHas, yoexkaaomas,
CyITeCTUBHAas, puTyanbHasi. KOMMyHUKaTUBHEIE CTUIH. PojleBas KOHIENUIXS KOMMYHUKAIUN.
Aynutopus KOMMYHUKAIIMU U TATIEI KOMMYHUKAIUH.

Pazpen 3. JlenoBasg KOMMYHUKaLKS KaK IPOIECC

Lenu menoBelx KOMMyHUKaNi. OyHKINYM AETI0BEIX KOMMYyHUKAIUU. POPMEL JeI0BhIX
KOMMYHUKaNui. Mofenu Ae10BhIX KOMMYHUKAIUAK

Pasgen 4. JleoBble KOMMYHUKAIIAYA B TPYINAX

IemoBoe oO0IIeHNE B YCTHOU ¥ TMCbMEHHOU (popMax Ha PyCCKOM ¥ HHOCTPAHHOM SI3HIKaX [JIsS
pelieHus 3afad MeXJINYHOCTHOTO M MEXKKYJIbTYPHOTO B3aUMOAENCTBUS.

Pazgen 5. KOMMYHMKATOP ¥ KOMMYHUKAHT: aHAJIA3 B3aUMOOEHCTBUS

Knaccudukauuy KOMMYHUKATABHBIX IMYHOCTEHN U CTUJIEM KOMMYHUKAIIMY U UX POJIb B IEJIOBOM
KOMMYHUKaluy. B3aumMoaeicTBHE B IelI0BOM chepe, KOMMYHUKATUBHAS KOMIIETEHTHOCTb.
[TposiBmeHMsT MHOMBUIYaTbHO-TICUXOJIOTHYECKHUX 0COOEHHOCTEH B ITPOLIeCCe AeIOBBIX
KOMMYHUKaIUU. Mofenu, TeoOpuu, METOObl M TEXHUKU CaMONpe3eHTalluy. TeXHUKY U IIpaBujla
aKTUBHOTO CIIyIIaHUs, pedIeKCUBHOTO U HepehIeKCUBHOIO CIIyIIaHU.

P THK BHIX KOMMYHUKAIINK

YHuBepCanbHEIE 9THYECKHUE MPUHITUAIIE 1 0COOCHHOCTH WX IIPOSIBIIEHUS B IPAKTUKE HNEJTOBBIX
KOMMYyHUKanuy. OCHOBOIOJIaralliye MPUHLIUIIE AEJIOBEIX KOMMYHUKAIMNU., ITUKA U HOPMBL
OEeJIOBBIX KOMMYHUKALIAMU.

OO6I1mast TPYAOEMKOCTD TUCITUIITHHEL
72 gac(oB), 2 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

Bb1.B.20 CxemomexHuKa onmo3/eKmpoHHbIX ycmpoucme

Ilenu ocBOEHUS OUCHUUIIIUHEL

Llenbio mpenofgaBaHus AUCUUIIIUHEL « CXeMOTEXHUKA ONTO3IEKTPOHHEIX
YCTPOUCTB» SIBJISIETC:

TeOPETUYECKOE U3YUYEeHNE U OCBOEHNE METON0B pealu3aly COBPEMEHHBIX
CXeMOTEXHUYECKUX PElIeHN!, IPUMEHSIEMbIX B aHAJIOTOBLIX, IIU(PPOBLIX ¥ aHAJIOTO-
IIM(POBLIX ONTO3JIEKTPOHHBIX YCTPOMCTBaxX. M3yuenue pucnunauabl COY HampaBieHO
Ha (popMupoBaHUe rTy00KOT0 MOHUMAHUS U 3HaHUS aHAIUTUYECKUX U KOMITbIOTEPHBIX
METOMI0B UCCIIENOBaHUS CXEMOTEXHUKHU OTHEJIbHEIX 9JIeKTPOHHBIX ¥3710B COY 1 ux
B3aMMOJEUCTBUS B paMKaXx IIepefaloliuX U IPUEeMHEIX OIITUYECKUX YCTPOUCTB
pasnuuyHoro HasHaueHusd. Kypc COY npepHa3HayeH TakXKe A7 IOIy4YeHUs 3HaHUH,
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YMEHUU U KOMIIETEHIMI 110 KOMIIJIEKCHOMY PEILIeHUI0 MPaKTUYeCKUX 3afayd
IIPOEKTHPOBaHUA IIM(POaHaTIOTOBEIX MUKPO3JIEKTPOHHBIX OIITO3IEKTPOHHBIX YCTPOKCTB,
IIPUMEHSIEMBIX B TeleKOMMyHuKanugax. Jucuunnuaa COY saBnsgeTcs 0OHOU U3 OCHOBHBIX
OUCHIUIIIAH 6a30BOM YacTH IMPodecCuoHanbHOr0 KA IOATOTOBKH, B KOTOPOU
CTyIEeHTHl U3y4aloT METOAE CTPYKTYPHOIO aHa/In3a U CuHTe3a nudpoaHanorossix COY,
a TakXke MEeTO[bl CXeMOTEXHNYECKOT0 aHaJIh3a U pacyeTa BaXKHbBIX Y3JI0B U MOAYyIel
COBPEMEHHEIX YCTPOUCTB 3JIEKTPO- U paAauocBa3u. OHa HaXOOUTCA B PSIAY OUCLUILINH,
o0ecrneuynBaIINUX CIelNaNbHyI0 MOATOTOBKY OaKalaBpOB 110 HAIlpaBIEHUIO
MH(POKOMMYHUKAIIMOHHKIX TEXHOJIOTHH.

MecTo pucuuniavHel B CTpykType OI1

Hucuunnuaa «CxeMOTeXHUKa OITO3JeKTPOHHEIX ycTpoucTB» B1.B.20 saBngercs
OUCIUTIIMHON YacTH, GOPMUPYyEMOM y4aCTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEHUY O10Ka
1 yuyeOHOTrOo mjaHa MNOATOTOBKHM OaKajlaBpuaTa IO HampaBiaeHHn «11.03.02
VHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBHl CBA3U». M3ydeHUe OUCLUIIUHEL
«CxeMOTeXHHKA ONTO3EeKTPOHHBIX YCTPOUCTB» ONMpPAaeTCsA Ha 3HAHUM OUCLHUTLIINH(bI)
«CxeMoTexHUKa»; «TeopeTuyeCKUe OCHOBE IJIEKTPOTEeXHUKU»; «Teopusa
3NIEKTPUYECKOM CBsI3U»; «DU3nYeCcKre OCHOBH 3NEKTPOHUKMN»; «LIudpoBas o6paboTka
CUTHAJIOB»; «JJIEKTPOHUKA».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

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

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

CopepxkKaHue OUCLUIIIUHEL

Paspen 1. Bremenue. TepMuHb 1 onpenenenus. O61acTy MPUMEHEHHS ONTOJIEKTPOHHBIX
ycTtpoicTB (03Y). Knaccudukalms onTo31eKTPOHHBIX YCTPOKUCTB. BUOE ONTO3/IEKTPOHHEIX

CTPOUCTB.
[Tpenmert, enu u 3amauyu Kypca COY, MeTOIb MCCTIeIOBaHUS, TEPMUHEI U OIIPEleIeHUs,

ucnosnb3yemele B TexHuke OJY, obmactu npuMeHenus OJY, CTPYKTypHBEIE CXeMBI U OCHOBHBIE
MOOyIu IpueMo-nepepaniux TpaktoB OJY, cBeTousnyyatouiye aguonsl (CHU]I), cBepxapkue
CHUJ, CU]I 6emoro cBevyenus, nasepusle auonsl (JIII), boTope3ucTopsl, GOTORUOML, P-i-n
doTtomuonel, poroguons [IIoTTKH, TaBUHHBEIE (OTOAUOLE, (POTOTPAH3UCTOPH], GOTOTUPUCTOPEL,
PE3UCTOPHLIE ONTPOHEI (OITONAPH), IUOOHBIE OIITPOHEI, TPAH3UCTOPHEBIE ONITPOHHI,
THPUCTOPHBIE ONTPOHEI, JJa3ePHbIE OIITO3JIEKTPOHHEIE YCTPOMCTBA

P 2 UIHATEIN HOBHLIE HOPDMUPYEMEBIe TapaMeTphl. PamnoyacTOTHE UIATEIN

79




Ycunurenu c pacnpeneneHssM ycunenreM. Onepanronsbie CBY yCunuTenu ¢ TOKOBOU

00paTHON CBSI3bIO
PaboTa TpaH3UCTOPHOTO YCUIUTEIFHOTO KACKaja Ha BRICOKMX YaCTOTaX. Y CTOMYMBOCTD

MIUPOKOIIONOCHHIX ycunurenei. OnieHKa KauecTBa BHIXOMHOTO KojebaHus - IIyMbl, TOUKa
ogHOoOeImbeIbHOM KOMIIPECCUY, YPDOBEHb HHTEPMOIY IAIIMOHHEIX UCKaXKeHUH, TUHaMUYeCKUM
ouana3oH. bydeparie ycunutenu. [IpuMepsl MukpocxeM. PopmMupoBaTesib UMIIYJIbCOB.
Kackopgusie ycunutenu 03-OB u OK-OB. [IlupokonosocHble yCUIUTENN TOKa Ha S4elKe
IxunsbepTa. CBepXIIKUPOKOINIOIOCHEE YCUIUTENN C paclipefe/leHHbM yCuleHneM. [IpuMepsl
MukpocxeM. CBY onepaunoHHBe yeunuTenu. [IpumMmepsl MUKpocxeM. CXeMOTEeXHUUECKOoe
MOZeNIUPOBaHUe C IIOMOIIbI0 TakeTa nporpaMm Micro-Cap 9 - 12

Pa3pen 3. AHanoroBele aTTeHKATOPE. OCHOBHBEIE HOPMUDPYEMEbIe TapaMeTphl. [10CTosHHEIE
aTTEeHIATOPHL. YIIpaBiadeMble aHaJI0TOBbIe aTTEHIATOPHI Ha P-i-N OMOJaX U MOIeBhIX
TpPaH3UCTOpax. YIpaBaseMble IHQPOaHaI0TOBEIe aTTEHI0ATOPHI

Ha3HauyeHue aTTeHI0ATOPOB B TexHUKe OJY 1 HOPMUPOBKA MX OCHOBHHIX ITapaMeTPOB.
[TocTosiHHBIE aTTEHIOATOPHL. [1-00pa3Hbie u T-00pa3HbIE aTTEHIOATOPH. PacyeT U MpUMepPH
peanu3aiyu. YupasiasgeMblil UOOHBIN aTTEHI0AaTOP, aTTEHIATOPH! Ha p-i-n auopax. [Ipumeps
MHUKPOCXeM. YIIpaBisieMble aTTeHI0AaTOPHI Ha IT0JIeBBIX TPaH3UCTOpaxX. [IpuMepsl MUKPOCXEM.
LudpoynpapnsieMble aHAIOTOBBIE aTTEHI0ATOPE! Ha PE3UCTOPHBIX MaTPUIlAX.
CxeMOTeXHUYECKOE MOfIeIMpOBaHue C IOMOIIBI0 akeTa porpamMm Micro-Cap 9 u 11
P 4, CBY nepekmodaTenn HOBHEIE HOPMHDPYEMEIE TapPaMEeTPhL TPOMEXaHNYEeCKHN
nepekmoyatenu. SPDT u SPST nepekniodyaTtenu. [1u npaBnageMble CBY nepekmoyaTenu
HaJIOTOBLIX CUTHAJIOB Ha P-i-N IMOJax U MONEeBBIX TPAH3UCTOPaX. MHOTOMO3UIIMOHHE
nepekmoyvarenu. Mukpomexannyeckne CBY nepeknwdatenu (MEM
Ha3naueHue nepekmnodaTeneld ¥ OCHOBHEIE HODMUPYEMEIE ITapaMeTPHl. JIEeKTpOMeXaHuYeCKue
nepekmntodatenu (pene). SPDT u SPST nepekntouatenu. Ludppoynpasnsgemeie CBY
IepeKsoYaTe/Id aHaJIOTOBEIX CUTHAJIOB Ha P-i-N AuofaXx U MOJIEeBBIX TPAH3UCTOPaXx.
MHOromno3ullMoHHLIE NTepeKIodaTeny. Mukpomexanndeckre CBY nepekmoyatenu (MEMS)

Paspen 5. Onepaunonnsle yeunutenu (OY). OcHoBHEIe HOpMupyeMble napaMeTprl. OY ¢ OOC 1o
HanpsxeHuo. OV ¢ O0C no Toky. KnoyeBoii pexum paboTel OY. ITudpoynpasnsgemsie OV.

OcHoBHBIe HOpMUpyeMble TapaMeTprl OY. OV - ¢ OOC no Hanpsaxeruw. OY - ¢ OOC 1o ToKy.
KmnioueBoii pexkum pabotsl OY. Kommaparop. Ludpoynpasnsiemeie OY.

Pa3pen 6. Ananorosele gpaviBepsl CU]IL.

Ha3naueHue ¥ TUIIL aHanoroBex ApariBepoB CU]II u JIM. Ipatiepst CU]II co cTrabunu3alue
HanpsixKeHUs Uy Toka. [paiisepsl JII. [IpatiBepsl JIII co cTabunu3saiueii MOITHOCTU CBETOBOTO
IIOTOKa (omTu4yeckasi oOpaTHas CBSI3b).

Pasgen 7. lludposkie gpariBepsl CHU

HasHaueHue uMIynbCHEIX ApariBepoB CUIl u na3epHHIX AXOAOB. [IprMepsl MUKPOCXEM.

Pasgen 8. CucTeMbl aBTOMaTH4eCcKoro perynuposanus (CAP) oITO3/I€eKTPOHHEIX YCTPOUCTB
YpaBHeHUe NUHEWHON HEIPEPLIBHOM Mofenu ctaTudeckou CAP. YpaBHeHUe TUHENHOU
HeIpepHEIBHOU Mopenu actatuueckou CAP.

P YaCTOTHBIN MeT Halun AP. Turnoskle 3BeHbA

YacToTHBEIY METOJ aHaIu3a QUIbTPYIoIIel criocobHoCTH U ycTonuuBocTu CAP.
Jlorapudmuyeckre aMIIATYIHO-YaCTOTHEIE U (Da3049aCTOTHEIE XapPAKTePUCTUKU. TUIIOBEIE
3BeHbs CAP u ux onucaHue BO BpeMEeHHOMU U CIIEKTPaIbHOM 001acTsax. be3biHepLuOHHOE 3BEHO.
Be3rlHepIMOHHOE 3BEHO C 3ana3fbliBaHueM. MHepImoHHOe 3BeHO0. MIeanbHOEe MHTETrpUpyollee
3BeHO. MpeanbHoe nuddepeHnupymoilee 3BeH0. MHepnuonHoe auddepeHIupyoiee 3BEHO.
H3ompomHoe 3BeHO. KomebaTenbHOe 3BeHO BTOPOro nopsigka. Pa3oBpamniaTesbHoe 3BEHO.
CxeMOTexXHHYECKOE MOIeINPOBaHKe C IMOMOIIBI0 ITaKeTa mporpaMM Micro-Cap 9 - 12.

Pazpen 10. AHanu3 GUIbTPALIAY IOMeX U YCTOMYNBOCTE CAP ONTO3/IEKTPOHHBIX YCTPOKCTB
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[TocTpoeHne aCUMITOTHYECKOU JIOTapu(pMUUYECKON aMIIJIUTYAHO-4aCTOTHOU ¥ ()a3049aCTOTHOU
XapaKTEPUCTHUK YCJIOBHO pa30MKHYTOro Koyblia CAP. OnpepesnieHre 3amacoB YCTOMYUBOCTH 110
daze u ammutyge. Onpenenesre TPOX0XKAEHNUS Ha BEIX0A Kojblla CAP moMex, mpUxXOgaIIuX ¢
oropHBIM KonebanueM. Onpegenenue GuUIbTpanuy I0MeX, BO3eHCTBYIOUMX Ha BEIXOJ KOJIblla
CAP.

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

3auer

b1.B.21 Hcnoawv3oeaHue IIJIUC 6 onmuyeckux cucmemax cesa3u

Llenu ocBOEHUS TUCUUIIIUHEL

Llenwto npenogaBaHus guCUUIIKNHE «Mcrnons3oBanue [1JIMC B onTr4YeCKuX
CUCTEMaXx CBSI3U» SBJIIETCH:

M3ydyeHre MeTOOOB MPOEKTUPOBAHUS YCTPOUCTB MOCTPOEHHBIX Ha
IIPOrpaMMUPYEMOU JIOTHKE, ITI03HAKOMUTH CTYAEHTOB C KOHKPETHHIMU IPUMEHEHUSIMHU
IIPOrPaMMUPYEMBIX JIOTUUECKUX MHTETPaIbHBIX CXEM B T€JIEKOMMYHHUKALIMOHHOU
anmnapaType. PaccMoTpeHue CTPYKTYpH ¥ MpuHIUIOB paboTwl [IJIMC 1 rpaMoTHOE ee
HCII0Ib30BaHUE B ONTUYECKUX CUCTEMAX CBA3U.

MecTo pucuuniauHel B CTpyKType OI1

OucnunnuHa «HWcnonb3oBaHue ITJIMC B onTumyeckux cucremax cBsa3u» b1.B.21
SIBASIETCS OUCIUIIMHON YacTu, QopMUPyeMO# ydyacTHHKaMU 00pa30BaTeIbHBIX
oTHoweHUX Gnoka 1 y4yeOHOro mjaHa MOATOTOBKM OaKajlaBpuaTa IO HallpaBJIEHUIO
«11.03.02 MHGPOKOMMYHUKAUINOHHEIE TEXHOJIOTUU U CUCTEMH CBA3U». HM3ydyeHue
pucuunnunael «Mcnons3oBanue I1JIMC B onTHYECKUX CUCTEMaX CBA3W» OMMPAETCS Ha
3HaHUM [OUCHUNNUH(B) «JIlUCKpeTHas MaTeMaTHKa»; «MUKDPOIPOLeCCOPHEIE
YCTPOUCTBAY.

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

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

- Crioco6eH caMOCTOSITeIbHO MTPOBOIUTD 9KCIIEPUMEHTAIbHBIE UCCIIeNOBAHMUS M UCIIOIb30BATh
OCHOBHEIE ITPHEeMBI 00pa00TKHY U MPeCTaBIeHUS MOIyYeHHBIX faHHBIX (OITK-2)
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- Cnoco0GeH IOHUMATh IPHUHITUIIE PA0OTE COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUH U
HCIIONIb30BaTh UX IJIS peleHus 3afayd nmpodeccuonanbHon mestenbHocTu (OITK-4)

CopepxkaHue OUCIUIIINHEI

Pasgen 1. Beemenue

OCHOBHBIE TTOHATHS U OIPEeeNieHNs TporpaMMupyeMon noruku. O01mue (CUCTEMHBIE) CBOMCTBA
MUKPOCXeM nporpammupyemon noruku. Hasznavyenne. Knaccudpukanus I1JIMC o ypoBHIO
HMHTEerpaluy, [0 apxuTeKType, 0 YUCITY JOIYCTUMBIX IIUKJIOB IPOTPaMMUPOBaHUSs, 10 TUITY
aMsATH KOH(GUTYpaIuy, 10 CTeNIeHN 3aBUCUMOCTHU 3afiePKeK CUTHAJIOB OT IyTel ux
pacIpocTpaHeHus, 10 CUCTEMHEIM CBOMCTBAM, 10 CXeMOTEXHOJIOTHH, II0 OMHOPOIHOCTH UJTH
rubpupgHocTtu. Apxutektypa [1JIMC. OcHOBHBIE TPUHIUIIE TIOCTPOEHUS IU(PPOBHIX CXeM Ha
KpHCTaJie MporpaMMUPyeMOM JIOTUKH.

Paspen 2. [IpoekTrpoBaHre KOMOWHAIIMOHHOW U TTOC/IEIOBATEILHOCTHON JIOTUKHI
MHoroypoBHeBasi KOMOMHAIIMOHHAS JIOTHKA. TpeThe cocTossHue: Z. HegonmyctuMoe 3HaueHue: X.
BaszoBrie KoMOMHAIMOHHEIE O7I0KU. BpeMeHHbIe XapaKTEPUCTUKHU. 3allleIKU U TPUTTEPHL.
[TpoeKkTHpOBaHKE CUHXPOHHBIX JIOTUYEeCKUX cxeM. CUHXPOHHU3AIIUS [T0CIeI0BaTETbHOCTHRIX
CXeM.

P HOBLL TEOPUH KOHEYHLIX aBTOMATOB

[TpoeKkTHpOBaHUS KOHEUYHOTO aBTOMaTa. KogupoBaHue COCTOSHUM. ABTOMATH Mypa u Munu.
I eKoMITO3UIIMST KOHEYHBLIX aBTOMATOB. BoCCTaHOBIeHE KOHEYHBIX aBTOMATOB I10
37eKTprudeckoi cxeme. O630p KOHEYHBEIX aBTOMATOB.

P 4, CTpyKT TPaHCHBEPOB

OO61mas CTPYKTypa TpaHCHBEePOB, GYHKIMOHANbHEIE OJI0KY, UX OCHOBHOE Ha3HAUEeHUEe U
B3aMMOCBSI3b C IPYTrUMU 0JI0KaM¥ CUCTeMHBI. TaKTHpPOBaHKUe TPaHCUBEPOB. Bo3aMoxkHOCTE cOpaca
TPAHCHBEPOB IIOJIHOCTEIO, KaK COPaCHIBAaTh OTHENIbHEIE OJIOKM TPAHCHBEPOB U KOT{Ia 3TO
Heo0X0IuMoO.

Paspmen 5. 8B/10B Kopep ¥ mekomep

OcnoBHble mpuHLIKNIH 8B/10B KomupoBaHus, Ay Yero OHU HYXKHEBI, KaK UX MOXKHO 100aBUTD B
MIPOEKT WJIM UCKITIOYUTh U3 Hero. CrocoOwl TPOBEPKH PAa0OTH 3THX OJIOKOB.

Pazmen 6. Commas u gecepuanansep

Mopnynb o6HapyxkeHus: Comma-110cieloBaTeIbHOCTH, UCIIONIb3yeMBIil [JIS BEIpaBHUBAHUS
IIOCJIeIOBATENIbHOTO ITOTOKA MaHHBIX, U 0JI0K Mpeobpa30BaHus IOCIEI0BATEILHOI0 KOa B
mapannenbHeid. OCHOBHEIE CIIOCOOH yIIpaBlieHUs 3TUMHU OI0KaMU ¥ BO3MOXKHbBIE METOMHI
OTJIA[KH.

Pazgen 7. OnacTuyHbM Oydep 1 KOPPEKITHSI YaCTOTEL

OnactuyHbl Oydep ¥ KOPPEKTOP YaCTOTH], 3aUeM HYKHO UCIIOJIb30BaTh 3JIaCTUYHEIM Oydep,
YTO C ITIOMOIIIbIO HETO MOXKHO KOHTPOIUPOBATh, KaK MOXKHO CJIEIUTh 3@ €r0 COCTOSTHUEM.
Pasgen 8. MomenupoBaHue U peanr3aliis TPaHCUBEDPOB

Cmoco6nl MOfieTupoBaHus TpaHCUBEPOB. OCHOBHBIE ITapaMeTpPhl, Ha KOTOPHIE HYKHO 00paTUTh
BHUMaHUe IT0CJIe pPeau3allii TPAaHCUBEPOB, TOe 9TU ITapaMeTPhl MOXKHO ITpOaHaIU3UPOBATh U
HU3MEHHUTb.

OO1mast TPyAOEMKOCTh AUCIUIIINHEL
108 gac(oB), 3 3ET

dopMa MpoMexKyTOYHOM aTTeCTAlluN
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3aueT

Bb1.B.22 Cemu ces13u nsimo20o nokosaeHus (5G)

e ocBOEHHUS TUCUUIIINHEL

Llenbio mpenofgaBaHus QUCHUIIIUHEL «CeTH CBSI3U ISITOr0 MoKoneHus (5G)»
SIBJISIETCS:

V3yyeHre TeXHOJIOTUM, TPOTOKOJIOB ¥ aJITOPUTMOB, IIPUMEHSIEMBIX B CETSIX CBI3U
ISTOro moKoJeHus (5G), a TakXKe CIeKTpa NPefoCTaBIsIeMbIX MU CEPBUCOB U YCIIYT.

Mecto pucuuniuHel B CTpykType OI1

IOucnunnuHa «CeTu cBI3u IATOro nokonenus (5G)» B51.B.22 aBaseTcs OUCHUIIUHON
yacTtu, popMupyeMou ydacTHUKaMu 00pa3oBaTeIbHBEIX OTHOLIeHUW 010Ka 1 yueOHOTO
nmjlaHa TNOATOTOBKM OakanaBpuaTa @O0 HanpaBrneHuio «11.03.02
VHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBHl CBSI3U». KM3ydeHUe OAUCLUIIUHBL
«CeTH CBSI3UM IATOT0 MOKONeHUs (5G)» omupaeTcs Ha 3HAHUU OUCHHUIIINH(BI)
«MaTeMaTuyeckKue MOJeJIM B CeTSAX CBA3U»; «MHOTOKaHAaJIbHEE
TeJIeKOMMYHUKAIIMOHHBIE CUCTEMBI»; «OCHOBH ITOCTPOEHUS NHPOKOMMYHUKAIMOHHBIX
CHCTEM U CETEem».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

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

- Crioco0eH OCyIIeCTBISATh Pa3BUTHE TPAHCIIOPTHRIX CeTell U CceTell mepefadu JaHHBIX, BKII0Yas
CeTH Pafiuof0CTyIa, CIIyTHUKOBEIX CUCTEM, KOMMYTAllMOHHBIX TIOACUCTEM U CETEBHIX IITaTPOopM
(TTIK-9)

- CiocoOeH IPOBONUTH PacyeThl 10 IPOEKTY CeTel, COOPyKEeHUH U CPENCTB
MH()OKOMMYHUKAILIMY B COOTBETCTBUY C TEXHUYECKUM 3a/laHUEM C UCII0JIb30BAHNEM KakK
CTaHOAPTHBIX METOMOB, IPUEMOB U CPEICTB aBTOMaTU3aluu IPOEKTUPOBaHUS, TaK U
CaMOCTOSITEJILHO CO3[jaBaeMbIX OpUTUHAJIBHEIX ITporpamm (ITK-22)

- CriocobeH pa3pabaThiBaTh UMUTAI[MOHHEIE MOLEIN COBPEMEHHEIX T€TEPOTeHHBIX CEeTEN CBSI3U
U UCCIIef0BaTh NPUHIUIE QYHKIMOHUPOBAHUS IIIMPOKOTO CIEKTPa TeJIeKOMMYHUKAIMOHHBIX
TEeXHOJIOTHU 1 TPOoTOKO00B (ITK-38)

CopepxkaHue OUCIUTIIMHEL

P 1.98B U ceTer MOOUIIBEHOU cBaA3u. CTaH TU3AIUSA TeXH TUH MOOUIIEHOU CBA3U
1G/2G/3G/4G/5G/6G. GSM. UMTS. LTE. LTE-A. 3GPP. ITU. IMT-2020. NGMN
P 2 T DIPUMEHEHUa ceTel

Llens co3manus ¥ Ha3HavyeHue ceTel 5G. Ycnyru MoOunbHoiM cBsidu. HTepHeT Beleii.
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[IpombimnernHsii UHETEpHET Bermen. YMHBIM TOM. YMHBIM TOPOI. BeCIuI0THRINM TPAHCIIOPT.
YneTpamarinkeie 3agepxKKA

Paspmen 3. PagroBonHEl. CIEKTD W OHANa30HE

XapaKTepuCTUKH PaAuOBOIIH. PacripocTpaHeHre pagruoBOiIH. YaCTOTHREIE JUAMIa30HH U UX
0COOEHHOCTH

Pasmen 4. OCHOBHBEIE KOMIIOHEHTHI TEXHOIOTUH 5G

Hcnonv3oBanue cnekrpa. opMupoBanue jaydya. Mogynanusa U KogupoBaHue. BupTyanusanus
ceTeBhIX PyHKIMN. CTallCUHT UK CerMeHTanus ceTu (network slicing)

Pasmen 5. Texnonorus SDN

[TporpaMMHO-KOHGUTypupyeMble ceTd. Ha3HaueHMe U apXUTEKTypa

Pa3pen 6. ApxutekTypa ceteit 5G

Anpo cetu. Cets papuopoctyna. O61aka U MIOCKOCTH

Pasgen 7. PaguounTepdetic 5G

5G NR. MIMO. OFDM. SCMA. F-OFDM

Paspgen 8. IIpoTokonsl 5G

SDAP. PDCP. RLC. MAC. QoS

P [ImaHMpPOBAHU Teli MOOUIIBHONM CBSI3HU

YacTOTHO-TEpPUTOPHAIbHOE IIJTaHupOoBaHue. [TokpeiTHe. BiogxeTr paguonuauu. OneHKa
€MKOCTH U IIPOITYCKHOM CIIOCOOHOCTH CETH

P 1 HHOCTH IIJIaHWPOBAHUSA CETEN

TpeboBanus, npenbsaBisieMble K ceTaM 5G. [IporpaMMHble TPORYKTHL AJIS1 PaAUONIaHUPOBaHUS
ceteit 5G

OO61m1ast TPYyA0EMKOCTDb OUCLIUATIINHEL
108 gac(oB), 3 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auet. KypcoBas paboTa

B1.B.23 OnmuuecKkue mamepuasabl, KOMNOHEeHMbl U OCHOBbI NPOEKMUPOBAHUS
onmuyeckux npubopoe u cucmem

Ilenu ocBOEHUS OUCHUUIIIUHEL

Lenbro InpenogaBaHusd JUCIUIIIINHBI «OnTuyeckue MaTepHaJibl, KOMIIOHEHTHI U
OCHOBEI ITPOEKTUPOBaHUA OIITUYECKUX HpI/I60pOB " CUCTEM» ABIISAETCA:

IIoJIydeHue 3HAHUH, y'MeHI/Iﬁ 1 HABLIKOB B 00JIaCTH ONTHYECKUX MaTepHuaJios,
OIITHYECKHUX HpI/I60pOB " CUCTEM M UX KOMIIOHEHTOB, ITIO3BOJIAIOINNE OCYIIECTBUTH
000CHOBaHHBIN BBI60p 3JIEMEHTHOM 0a3bl U MaTepPHuaJioB AJIAA OIITUYECKHUX CUCTEM M UX
KOMIIOHEHTOB, IIPOBOOUTEL aHAJIN3 U PaCYET OIITHYECKHUX CUCTEM.

MecTo pucuuniavHe B CTpykType OII1

[ucuunauHa «OnTuyeckue MaTepHrualibl, KOMIIOHEHTHI M OCHOBBEI IIPOEKTUPOBAHUA
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ONTHYECKUX NpubopoB u cucteMmM» B1.B.23 sgBnsgercs OUCHUIIMHOM YacCTH,
dbopMupyeMoii ydaCTHUKaMU 00pa3oBaTEeNbHLIX OTHOIIEHUH 00Ka 1 yueOHOro miaHa
IIOATOTOBKK OakKajaBpuaTa 1o HampaBjeHuio «11.03.02 MHGDOKOMMYHUKAIIMOHHEIE
TEXHOJIOTUU U CUCTEMH CBA3U». W3yuyeHue gucuunauHb «ONTUYECKUE MaTepHUasbl,
KOMIIOHEHTHI ¥ OCHOBBI ITPOEKTHPOBAHUS ONTUYECKUX MMPUOOPOB ¥ CUCTEM» OIIMPAETCS
Ha 3HAHUU AUCUUNUH(BI) «BEICOKOCKOPOCTHBIE ONTHYECKHUE CUCTEMBI CBSA3U OIS
TPAaHCHOOPTHHIX CeTeud U CceTeu pAocTtyma»; «MaTepuanbl 3JeKTPOHHOU
TeXHUKU»; «OCHOBB KOHCTPYUPOBAHUS M TEXHOJIOTUU IIPOU3BOACTBA 3JIEKTPOHHBIX
cpencTB»; «CxeMOTeXHUKa ONTO3JIEKTPOHHBIX YCTPOUCTB»; « DU3UKa».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMNX KOMIIETEHITIN:
B cootBeTctBuE ¢ PTOC:

- Crioco6GeH MCIIONIb30BATh MOJI0XKEHUS, 3aKOHEI 1 METOIbI €CTECTBEHHBIX HayK ¥ MaTEMaTUKHU
IJIs pellleHus 3afay nHxkeHepHoU mestenbHOCTH (OITK-1)

- Crioco6eH MIaHUPOBAaTh U MIPOBOAUTD 3KCIIePUMEHTaIbHbIE UCCIIEOBaHUS
MH()OKOMMYHUKAIMOHHBIX YCTPOUCTB, CUCTEM U IIPOLIECCOB, OCHOBAHHKIX Ha NMPUHIUIIAX
3JIEKTPO- U ONTOTEXHUKH, 3JIEKTPOHUKY, HOTOHUKY U onTouHPopmaTuku (ITK-26)

- Crioco6GeH oCyIIecTBISATh 000CHOBAHHBIN BHIOOD U aHANIM3 MaTepHaioB, KOMIIOHEHTOB U
YCTPOUCTB I CUCTEM TeJIEKOMMYHUKAIINH, BK/II0Uast KOMIIOHEHTHl ¥ YCTPOMCTBA, OCHOBAHHEIE
Ha npuHIunax Gotonuky u ontornHbopMaTtukru (I1K-33)

- Crioco6GeH OCyIIeCTBISATh MaTeMaTUUYeCKoe MOofeTipoBaHre HHHOKOMMYHHUKAIIMOHHBIX
YCTPOUCTB, CUCTEM U TIPOI[ECCOB, OCHOBAHHHIX Ha MIPUHIIKIIAX 3JIEKTPO- U ONMTOTEXHUKH,
3NIEKTPOHUKH, HOTOHUKY U onTonHpopmaTuku (ITK-35)

CopepxkaHue OUCIUIIINHEI

Pazmen 1. ®u3nvyeckre 0CHOBHI IIPOITECCOB B3aUMONEUCTBUS OITUYECKOTO N3TTYyYeHud C

MaTepHaNIbHOW CPefon
OcCHOBHI (PU3UKU ONTAYECKUX SBJIEHUH B TBEPALIX TejaX. Peppakuus. Knaccuyeckoe ypaBHeHUE

OUCIIEPCUU KOM-TIJIEKCHOY OU3IEKTPUUECKOU IPOHULlaeMoCTH. [lornomenre u3ny4eHus B
MaTepuane. 3akoH JlambepTa-byrepa. ®yHgaMeHTalbHOE TIOTJIOIEH e U3TyYeHUS.

Pasmen 2. Pa3HOBUOHOCTH ONTHYECKUX MaTepranioB. CBOMCTBA ONTUYECKUX MaTepPHanIoB
OnTuyeckue MaTepuanbl. BUgbl onTuYecKuX MaTepuasnoB. Kimaccudukanuus onTuYecKux
MaTepuasoB. Poimb ONTHYECKUX MaTepranoB B GOTOHUKE U ONTOMH(pOpMaTuke. du3nyeckue,
MeXaHU4YeCKre U TEpMUYEeCKHe CBOMCTBA ONTAYECKUX MaTePUaloB.

Paspen 3. OnTuyeckue CTEKIIA U TEXHOIOTUY ITPOU3BOMICTBA CTEKOM

[TnaBmeHBIN KBAPIl ¥ CUJIMKATHEIE CTeKITa. [Juarpamma A6Ge. ®U3UKO-XUMUYECKHE,
MeXaHUYeCKre U TEpMUUYECKHe CBOMCTBA KI1aCCUYECKUX CTEKOJI. TeXHOIOTUS MOy4YeHUs U
CBOICTBa KBapleBoro creksiaa. HoMeHKIaTypa cTeKol. MHOTOKOMIIOHEHTHEIE CTeKIIa. LIBeTHEIe
crekia. HecunukaTHble cTekia. CnenuanbHble cTekia. OpraHn4ecKue CTeKa.

P 4, OnTHryeckye BOIOKHA 1 TEXHOJIOTUH HX IIPOKU3BOMICTB

KoHCTpyKIIMY U BUAB ONITUYECKUX BOJIOKOH. T€XHOJIOTUY IPOU3BOACTBA 3arOTOBKY A1
OIITHYECKOTO0 BOMOKHa. Metogel MCVD, PCVD, VAD, OVPO. BrITsruBaHue BOJIOKHA U3
3arotoBKu. KOHTpPOIb KauecTBa IMPOHU3BOACTBA OINTHYECKOT0 BOJIOKHA. OCOOEHHOCTH
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MIPOU3BOMACTBA CIEIMaIbHEIX ONITUYECKHUX BOJIOKOH.

Paspmen 5. Ontnyeckye MOHOKDPHCTAJIIBL U TEXHOIOTUH UX IIPOU3BONICTRA

Kpucrannuueckue maTepuanbkl. MOHO U MONMUKPUCTANNINYECKHM MaTepuan. OCHOBH TEOPUHU
HallpaB-JI€eHHOM KPUCTaIIu3auuu. MeToIb BHIpaIlMBaHKUs KPUCTAJIJIOB U3 PaclijiaBa, pacTBOPa,
13 ra30Bo# ¢a3bl. IMUTAKCHUATbHBIE TEXHOJIOTUU. TEeXHOIOTUY UHTErPaIbHO-ONTUYECKUX
YCTPOMCTB

Pasmen 6. OnTr4yeckye KepaMUKU U CUTAIIIIBI

[TomukpucTanmriyeckue MaTepuankl. OnTudeckue cutamnbl. POTOCUTAIL U TEPMOCUTAIIIEL.
OnTtuyeckue KepamMuku. [I[puMeHeHNe TONMUKPUCTAINYECKUX MaTePHUAJIOB.

Pasgen 7. OnTu4eckyre MOIYIIPOBOOHUKOBEIE MaTepHUalbl U TEXHOJIOTUY UX ITPOKM3BONICTRA
CBoiicTBa MOIYIPOBOTHUKOBEIX MaTepuanioB. CTPyKTypHbIE U 00beMHBIE Ie(DEKTH B
nonynpoBogHuKax. CoOCTBEHHBIE TIOJTyIIPOBOAHUKHU. [IprMecy B MOIyIPOBOAHUKAX.
[TonympoOBOMHUKY P U N THUIA. T€XHOJOTHY IIPOU3BOACTBA ONTUYECKUX MTOTYITPOBOTHUKOBBIX
MaTepHasioB. BeipaluBaHue MONTYIPOBOIHUKOBEIX KPHCTAIIIOB.

Pasgen 8. OnTryeckue IOAMMEDLI

CTpoeHue U CBOMCTBA ONTUYECKUX ITOJIMMEPHBIX MaTepHasoB. TeXHOIOTUY ITPOU3BOMICTBA
OTITUYECKUX MOJIMMEPHBIX MaTepuasoB. [I[puMeHeHre ONITUYECKUX MTOJIMMEPHBIX MaTEPUAJIOB.
P IelnyagbHble ONTHYEeCKHe MATePUAIIbl ¥ UX TeXHOIOT UK

Jla3epHble, 57IEKTPOONITUYECKHE, aKYCTOOIITUUYECKHE, MAarHUTOONITUYEeCKUe, (OTOHHO-
KPHUCTaJIINYeCKre MaTeprabl U UX IPOU3BOACTBO.

P 10. dusnyecku HOBEBI KBAaHTOBOM KTDPOHUKH

I'paduueckoe onpenenenue Moa0KeHUS U300paKeHMST; 3aBUCUMOCTH MEX[Y MOJ0XKEHUSIMU U
pa3MepaMyu mpegMeTa ¥ u300pazKeHus.

Pazgen 11. KOHCTPYKTUBHEIE 3JIEMEHTHL ONTUYECKUX CUCTEM
Cdepuueckue MOBEPXHOCTH; IIJIOCKHE ITIOBEPXHOCTH; IPEIOMIISIONINE TPU3MBI; CBETOMIETUTENH.

Paspen 12. AGeppalyy OOTHYECKHUX CHCTEM
Knaccudukanuss abeppariuii; axpoMaThl.

Paspen 13. Pa3peinaiias cioco6HOCTh ONTHYECKOT0 Ipubopa

Bupumoe yBenuueHue; qudpakUrOHHbIM Ipefies pa3pemaniei ClioCOOHOCTH.
Paspmen 14. ®oTorpadryeckas OnTHUKA

'nyOuHa pe3Ko n3o0paxkaeMoro MpoCTPaHCTBa; GpoTorpaduyeckre 00HEKTUBEL;
CTEPEOCKOIYeCcKoe n300paxkeHue.

Paspen 15. OnTuyeckue npuOOpHI
[TpoeKTOpPEl, 3pUTENIbHBIE TPYORl, MUKPOCKOIIEI

Paspen 16. CnekTpanbHEIE TPUOOPE

CIeKTPOCKOIIH; CIIEKTPOMETPHI; MOHOXPOMATOPHL.

Pazpgen 17. OcBeTUTENLHBIE CUCTEMBL

OnTuyeckue cxeMbl KOHIEHCOPOB, TPOXKEKTOPHI.

Paspen 18. PacueT xoma ny4yel B MapakCcUalbHOM 001aCcTH
'paduyeckoe MOCTPOEHME X0Oa JIy4el, pacueT xoaa JIydeH.
P 19. K HMeTpUsd

LIBeTOBBEIE U3MEPEHUS M PACUETHI.

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL
252 gac(oB), 7 3ET

dopMa MpoMexKyTOYHOM aTTeCTaAlluN
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3auet, Ok3ameH. KypcoBou IpoekKT

B1.B.24 CucmeMmbl MHO20KAHA/AbHOU C8513U NOBLIWEHHOU HAJEeHCHOCMU

e ocBOEHHUS TUCUUIIINHEL

Llenbro IIpernogaBaHuA OTUCITUIIIINHEI «CHCcTeMB MHOTOKaHAJIbHOU CBSI3H
IIOBBIIIIEHHON HaOeXKHOCTU» SABJIAETCA:

OBJIaJeHHNe IIPUHINUIIaMU IIOCTPOEHNA, IIOATOTOBKHU K pa60Te u HaCTpOﬁKH
MHOT'OKaHaJIBHBIX 3JIEKTPOIIPOBOOHLEIX M OIITUYECKHUX CUCTEM CBA3HU

Mecto pucuuniuHel B CTpykType OI1

[IucuunnanHa «CucTeMbl MHOTOKaHAJIbHOM CBSI3W MOBHIIIIEHHON HagexXHocTu» b1.B.24
SIBASETCS OUCIUNNMNHOKW YacTH, GOpMHUDPYeMOU ydaCTHHUKaMU 00pa30BaTeIbHBIX
oTHomeHuu 6r1oka 1 yuyeOHOroO IJlaHa MOATOTOBKM OakajiaBpuaTa II0 HallpaBlIeHUIO
«11.03.02 MHPOKOMMYHUKALIMOHHbIE TEXHOJIOTUHA U CUCTEMHl CBSI3U». HM3ydyeHue
pucuunIuHel «CUCTEeMBl MHOTOKaHAJIbHOU CBA3U I[OBHIIIEHHOU HALEXHOCTU»
OnUpaeTCd Ha 3HaHUU OUCLHUNIUH(BI) «MHOTOKaHajbHbE TEJIEKOMMYHUKALVMOHHEIE
cucTteMbl»; «HampaBnisiiomnire cpefbl 9JIeKTPOCBI3U U CTPYKTYPHUPOBaHHLIE KaOeNbHBIE
cucteMbl»; «IIpoeKTUpOBaHUE, CTPOUTEILCTBO U TeXHUYECKas IKCIIyaTalus
BOJIOKOHHO-OIITUYECKUX U IIPOBOAHBLIX CUCTEM CBI3U».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAllpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMNX KOMIIETeHITNN:
B cootBeTctBUEU ¢ PTOC:

- Crioco6GeH OCyIIeCTBISATh Pa3BUTHE TPAHCIIOPTHLIX CETeM U CeTell mepegayun JaHHBIX, BKI0Yast
CeTH PaiuOA0CTyIa, CIIyTHUKOBRIX CHCTEM, KOMMYTAllOHHBIX ITOACUCTEM U CETEBHIX IIJTAaTGOopM
(TTIK-9)

- CriocoGeH MPUMEHSTh ¥ paboTaTh C CUCTEMaMU YIIPaBIEHUS CETSIMU, VIUTHIBAs TJIaBHbEIE
IIPUHIUIIE UX TOCTpoeHusd U pyHKImoHupoBauus (I1K-31)

- CriocoGeH MPUMEHSITh IPUHLIUIIB 9KCIIyaTalluy CeTel CBSI3K, OCHOBHBIE METO/bI aHAJIHM3a
TEJIEKOMMYHUKAIIMOHHBIX CETEN U CHCTEM, UCIIOIb3yEeMble CUCTEMbI CUTHAIU3ALUN U
IIPOTOKOJIbI, YYUTHIBATH COBPEMEHHEBIE HAllpaBlIeHUs PAa3BUTHS TeJIEKOMMYHUKAIIMOHHBIX CeTen
U cucTeM, ocobeHHOCTH peanu3zaiuu ycnyr ([1K-32)

CopepxkaHue OUCIUIIINHEI

Pasmen 1. HanpaBnsiomiye CUCTEMBI 9IEKTPOCBIA3U
KoHCTpyKIMA ¥ XapaKTepPUCTUKY HAIIPaBIISAIOIIAX CUCTEM CBSI3U. Mi3ydeHNe TeXHOIOTUYECKUX

IIPOLIECCOB CPAIIKMBAaHUS BOIOKOHHO-OIITUYECKHUX Kabernei cBsi3u. [IpUHLIUITEL PACTTPOCTPAHEHUS
U3Iy4YEHUs B ONTUYECKUX HAMPABISIOMINX CUCTEMaX. FI3MepeHue TapaMeTpoB
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CTPYKTYPUPOBAHHBIX KaOEJIbHBIX CUCTEM U XapPaKTEPUCTHUK ONTUYECKOT0 BOJIOKHA.
Paspmen 2. AHanoroBeie cucteMnl nepepayun (ACII)

Kanan ToHaneHOM YacToTEl. MynbrunnekcupoBanue B ACII. MHorokaHanbsHble ACII
Pazpgen 3. [Tudporuie cucteMrl nepegayun (I1CIT

OcHoBroW 1udposou kKaHan. Yopmat UKM. Iludposrie nuauu popmata MKM.
MynsrunnekcupoBanue B LICII. Mrorokanansusie LICIT

Pasmen 4. Ontudeckue crucremul nepegauu (OCII)

JIuneitnbie TPakTH BOTOKOHHBIX OCIT (BOCII). MouuTtopunr BOCII, cxeMbl ¥ BUIHI.
MopenupoBauue BOCIIL. Anroputmel cuHTe3a ceteir BOCIT

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

3auger

Bb1.B.25 KomnviomepHoe obecneueHue pacyemHo-npoeKmHoll u 3KkcnepumeHma/abHo-
uccsedoeameibCckol desime1bHOCMU

LTenu oCBOEHUS MUCLUIIIAHEL

Llenbio mpernomaBaHus OUCHUTIINHEL « KoMITbIoTEPHOE 00ecreyeHre paCueTHO-
IIPOEKTHOM U 9KCIIePUMEHTAJIbHO-UCCIIE0BaTEIbCKON OeATENIbHOCTUA» SIBISETCS:
YMEHUE UCIO0Ib30BaTh COBPEMEHHBIE KOMIILIOTEPHBIE CPEACTBa IIPU BHIIOJITHEHUU
PacCYeTHO-NIPOEKTHOMU; 3KCIIepUMEHTaIbHO-UCCIIe0BaTEeIbCKOM; OpraHu3aliOHHO-
yIIpaBJIEHYECKOU [esTeIbHOCTH.

MecTo pucuuniavHel B CTpykType OII1

Oucnunnuia «KoMmnbrioTepHoe ob6eclmedyeHWe pPACUYETHO-IPOEKTHOM H
9KCIIepUMEHTAaNIbHO-UCCIIeO0BaTeIbCKON meATenbHOCTH» b1.B.16 sABnsercsa
00s13aTeNTbHOM MUCIUIIIMHOM BapuaTUBHOM YacTH 00Ka 1 yueOHOTO MIaHa ITOATOTOBKU
O6akanaBpuarta 1mo HampaBneHuio «11.03.02 NHGOKOMMYHUKAIIMOHHBIE TEXHOJIOTUHN U
CHCTEeMH CBsI3u». H3ydeHue muCHMIIUHE «KoMmbioTepHOE obOeclieyeHne PacyeTHO-
IIPOEKTHOU U SKCIEPUMEHTAIbHO-UCCIIeN0BAaTEeIbCKON [eATEIbHOCTH» ONUpaeTcs Ha
3HaHUU pucnunnauH(el) «MHbDOpMaTHKa»; «MaTeMaTH4ecKoe MOMeTupPOBaHUE
OIITUYECKUX IIPOLIECCOB, 3JIEMEHTOB U YCTPOUCTB».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

88




B cootBeTctBuE ¢ PTOC:

- Crmoco6eH TPOBOOUTH PACUETHL II0 ITPOEKTY CETEN, COOPYKEHUM U CPENCTB
MH()OKOMMYHUKALAY B COOTBETCTBUY C TEXHUYECKUM 3alaHUEM C UCI0JIb30BAHUEM KaK
CTaHOAPTHBIX METOOB, IIPUEMOB U CPEICTB aBTOMAaTU3aluu IPOEKTUPOBAaHU, TaK U
CaMOCTOSITEJILHO CO3[jaBaeMbIX OpUTUHAJIBHEIX ITporpamm (ITK-22)

- Cnoco06eH ocyImecTBIATh 000CHOBAHHBIN BEIOOD U aHAIN3 MaTeprasioB, KOMIIOHEHTOB U
YCTPOUCTB [JIsI CUCTEM TeJIeKOMMYHUKALIUM, BK/II0Yasi KOMIIOHEHTHl U YCTPOUCTBA, OCHOBAHHEIE
Ha npuHIunax Gotoruku u ontouHpopmaruru (I1K-33)

- Crmoco6eH oCyIIeCTBIATh MaTEMATUYECKOE MOAETMPOBaHNe NHPOKOMMYHUKAMOHHBIX
YCTPOUCTB, CUCTEM U IIPOLIECCOB, OCHOBAHHLIX HA IPUHIIUINAX 3JIEKTPO- U OITOTEXHUKY,
3NeKTPOHUKHY, PoTOHUKM U onTonH(popmaTuku (I1K-35)

- Crmoco6eH K BLIOOPY ¥ CPaBHUTENIBHOMY aHAM3y BapUaHTOB MPOEKTUPOBAHUS JIMHENHBIX
ONTUYECKUX U IJIeKTPUYECKUX TPAKTOB TPAHCIIOPTHEIX CETEH CBSA3U U CeTed HOCTyIa, BKIIIYas
U3BICKaTeNbCKIUe PaboTHl, BEIOOP Kabess, TacCUBHOT'O X aKTUBHOTO CETEBOTO 000PYIOBaHUS, K
OpraHU3allly COrJIaCOBaHUS IIPOEKTHHIX PElIeHU! C 3aUHTepeCOBaHHBIMU opranu3anusamu (I1K-
36)

CopepxkaHue OUCIUTIINHEL

Pa3pen 1. Beenenue.
[TpegMeT ¥ OCHOBHEBIE 3aJa4yl OUCHUAIUIMHEL O030p CPEACTB BEIYKNCIUTEIBHOM TEXHUKYU U

IIPOrPaMMHBIX IIPOAYKTOB, TEHAEHIIUU U IIPOTHO3 UX PA3BUTHUS. TUIIEI IPOrPAMMHOI0
obecredyeHusI, KJIacCU(UKAIIHS.

Paspmen 2. KOMObIOTEPHOE MOOEINPOBAHNE U MAaTEMaTHYeCKAYN aHaIIN3.

[ToHsiTHE M METOOBLI KOMIILBIOTEPHOTO MOJEIMPOBAHUS ¥ aHaIN3a. JTallkl KOMIILIOTEPHOTO
MoJieTMpoBaHus. MeTonsl 00pa00TKY HaHHBIX, IIOJTyYEHHBIX C TIOMOIIbI0 UMUTAIMOHHON
MOJIeJIH.

Pasmen 3. yHI/IBeQCaJ'IBHBIe U Clieliianr3VPOBAHHEIE ITPOI'PAMMEI MOIOETWPOBAHWA (121/13I/I‘-IGCKI/IX

YCTPOMCTB, CUCTEM Y IIPOLIECCOB.
MeTonn! IPpOBENEHUST TEOPETUUECKUX U 9KCIIePUMEHTAIbHBIX HCCIIeloBaHUM B HAy4YHO-

HCCIEeq0BaTeIbCKUX paboTax B 0071aCTH TEXHUKU U TEXHOJIOTUH 3JIEKTPOCBsI3U. KOMIIbIOTEPHEIE
IIPOTPaMMBl MOZIEeTMPOBaHUS (PU3NYECKUX YCTPOUCTB, CUCTEM U IIPOLIECCOB.

Pasgen 4. CucTeMbl aBTOMaTH3UPOBAHHOI0 TpoekTupoBaHus (CAIIP)

HHudopMaIioHHble TEXHOJIOTUYM aBTOMATU3alUuK IIPOIECCOB MMTPOEKTUPOBAHUS, KITaCCUDUKAIIUS
CAIIP. llenu u 3agaunu CAIIP. CoctaB u ctpykrypa CAIIP. CucTeMBl aBTOMAaTU3UPOBAHHOT O
MIPOEKTUPOBAHUS, IPUMEHSIEMEIE 71T Pa3pa0b0TKU 3MEKTPOHHBIX YCTPOUCTB U CUCTEM CBSI3H.
Paspen 5. CoBpeMeHHBIe TpadudeCcKre PeIaKTOPhHI

0630p rpadpuyeckux peJakTOPOB: PaCTPOBLIE, BEKTOPHEIE, THOPHAHEIE. PopMaTh rpaduuecKux
daiinoB. OpopMiieHre UIITIOCTPAIIMN U PE3YIbTATOB UCCIeIOBaHUY B BUE rpaduuyeCcKux
MaTepHaJioB, BKIII0YaeMbIX B OTYETH, pedepaTsl U myOIHKaIUH.

P %01 MAallMOHHO-IIOUCKOBEIE CUCTEMEL

HHpopMaIimOHHO-TIONCKOBBIE CUCTEMBI. MeTOMHb, CIIOCOOR ¥ CPENCTB MONyYeHUs, XPaHEHHUS,
nepepabotku nHGopManuu. OCHOBE 6a3 aHHBIX

Pasgen 7. [IporpaMMel Oid aHanu3a ¥ CUHTe3a TeJIeKOMMYHUKALMOHHBIX CUCTEM U CEeTel.
[IporpaMMEl [jid aHalIu3a U CUHTE3a TEJIEKOMMYHUKALMOHHBIX CUCTEM U CETeH.

Pasmen 8. CpencTBa pa3pab0TKU MIPUIIOKEHUH,

KW3HEeHHHIHN UK IPOoIlecca MPOeKTUPOBAHUS MPOTPAMMHOT0 00eCIeYeHusI, OCHOBHBIE
IIPUHITUIIH ¥ (a3kl pa3paboTku. MHTerpupoBaHHLIe cpefbl pa3padoTku. OcCoOeHHOCTH
pa3paboTku uHTEepdeica.
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OO611ast TPyA0EMKOCTDb OUCLUATIINHEL
144 gac(oB), 4 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

JK3aMeH

Bb1.B.26 OcHoebl onmuy4eckoll U KeaHmMoeol 06 padbomku uHgpopmauuu

Ilenu ocBOEHUS OUCLUUIIIUHEL

Llenbio mpenofgaBaHus OUCHUIIIUHE «OCHOBBI OIITUYECKOM ¥ KBAaHTOBOM 00pabOTKH
MHpOPMaIuu» SIBISETCS:

Oo/IydyeHue 3HaHUM, YMEHUM ¥ HaBBIKOB, ITO3BOJISIOIIAX ITPOBOOUTD
CaMOCTOSTEIbHEIM aHaIu3 U pacyeT IIOBeIeHUs ONTHUYECKOr0 U3NTyYEeHUS B PA3IUYHEBIX
npubopax ¥ CUCTeMax, UCIOIb3YIOLUIUX METOAB ¥ TEXHOJIOTUY KBAHTOBOU SJIEKTPOHUKU
1 UHQOPMAIMOHHOU ONTUKH.

MecTo pucuuniavHel B CTpykType OII1

Huciunnuaa «OCHOBHL ONITUYECKON U KBAHTOBOM 00paboTku unbopMmaiuu» 51.B.26
SIBASIETCS OUCIUINNHON YacTu, QopMUPYyeMO# ydyacTHHKaMU 00pa30BaTeIbHBIX
oTHomeHu# 6rmoka 1 yueOHOrO IJTaHa MOATOTOBKM 0OakKallaBpuaTa II0 HallpaBIeHHUIO
«11.03.02 MHGPOKOMMYHUKALNOHHEIE TEXHOJIOTUU U CUCTEMHl CBA3U». HM3ydyeHue
muCHUNINHBL «OCHOBHI ONITUYECKOM ¥ KBAaHTOBOM 00pab0TKM MHPOpPMAIUU» OMUPAETCS
Ha 3HAHUU OUCHUINUH(B) «BEICOKOCKOPOCTHBEIE ONTUYECKUE CUCTEMBl CBA3U OJIA
TPaAHCIOPTHBIX CeTell U ceTed HAocTyma»; «ONTO9MeKTpPOHWKa W HMHTerpajbHasd
onTUKa»; «Ousmkar.

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

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

- CriocoGeH OCyIIeCTBIATh MOHTaX, Ha/lafIKy, HACTPOUKY, PETYIUPOBKY, OILITHYIO ITPOBEPKY
paboTOoCIIOCOOHOCTH, UCIIBITAHUS ¥ CAAYy B 9KCIUIyaTalliio COOPYXKEHUW, CPEICTB U
obopynoBanus cereit (ITK-8)

- Crioco6eH MIaHUPOBAaTh U IPOBOJUTD 9KCIIePUMEHTaIbHbEIE UCCIeOBaHNUS
MH()OKOMMYHUKALMOHHBIX YCTPOMUCTB, CUCTEM U IIPOLIECCOB, OCHOBAHHBIX Ha MPUHIUIIAX
3JIEKTPO- U ONTOTEXHUKH, 3JIEKTPOHUKY, GOTOHUKY U onTouHPopmaTuku (ITK-26)
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- Crioco6eH oCyIIecTBIATh 000CHOBAHHBIN BLHIOOD ¥ aHANIM3 MaTepPHasioB, KOMIIOHEHTOB U
YCTPOUCTB [IJII CUCTEM TEJIEKOMMYHUKAIINH, BK/TI0Uast KOMIIOHEHTHI ¥ YCTPOMCTBA, OCHOBAHHEIE
Ha npuHnunax Goronuku u ontornHbopMatukru (I1K-33)

- Crioco6GeH OCyIIeCTBISATh MaTeMaTUUYeCKoe MOIeTupoBaHre HHHOKOMMYHHUKAIIMOHHBIX
YCTPOUCTB, CUCTEM U IIPOI[ECCOB, OCHOBAHHAIX Ha MIPUHIIKIIAX 3JIEKTPO- ¥ ONMTOTEXHUKH,
3NIEKTPOHUKH, HOTOHUKY U onTouHpopmaTuku (ITK-35)

CopepxkaHue OUCIUIIINHEI

Paspen 1. MaTemMaTru4yecKne OCHOBH aHAIK3a U CUHTE3a ONTHYECKUX CUCTeM 00paboTKu
“HGOPMAalIUH.

PacnpocTtpanenue u gudpakimsa cBeta. OnTrudyeckKuy curHan. JInH3a, Kak 971eMEeHT
OCyIIeCTBIAI0muUI npeobpa3oBanue Oypre. CBoMCTBa AByMepHOT0 Ipeobpa3oBanus Oypoe.
[uckpeTu3anus ONTUYECKOTO CUTHama. JInHelHbIe IPOCTPaHCTBEHHO-WHBAaPHUAHTHEIE CUCTEMBL.
Paspen 2. OCHOBHBIE THIIBL CXEM ONTHYECKOM 00paboTKy nHGOPMAIINT

Ontuyeckoe ¢pypbe-npeobpa3oBaHye U ONTUYECKUM KOPPENSALIUOHHLIM aHanu3. CUCTEME
00paboTKK OIHOMEPHHIX ¥ IBYMEPHBIX CUTHAIOB. MHOrOKaHaIbHEIE CUCTEMEL. Y CTPOMCTBa
00paboTKU CUTHAJIOB C MMPOCTPAHCTBEHHEIM ¥ BPEMEHHBIM UHTETPUPOBAHUEM.

Paspen 3. OnTuyecKkre CUCTEMEI 3alIMCH U XPaHEHUST WHGOPMAIN

OnTtuyeckue peruCcTpUpPyoIIe cpeasl. MeToObl perucTpanuy, 3aliuCyh U XpaHeHUsI ONTAYECKOU
1 uudpoBoit nHopMaluu. [IpocTpaHCTBEHHBIE OOHO- ABYX- U TPEXKOOPOUHATHEIE
(GOTONIPUEMHUKH.

P 4, Tonor HYeCcKye ONTUKO-UH MAallMQOHHLIE CUCTEMEL

[TpuHIMIE TonorpaduUYeCcKON 3aIuCy BOJTHOBHIX IOel. TUIIHI TojorpaMM. [IpuMeHeHne
royiorpaduYeCcKOy 3aliCHh B ONTUKO-UHPOPMAIMOHHEIX CUCTEMaX.

P XeMOTeXHUYEeCKHU MEHTHI ONITUKO-MHAOOPMAIMOHHLIX CUCTEM

Jlazepsl. [IpocTpaHCTBeHHasd U BpeMeHHas KOTEPEeHTHOCTDh U3IydeHus. MeToasl MOy Iy
ITapaMeTpPOB ONTUYECKUX Mojen. ONTUYeCKre MOTYJISITOPH ¥ 0COOEHHOCTH X IPUMEHEHUS B
ONITUKO-MH(DOPMAIMOHHBIX CHCTEMAX.

Paspen 6. [IppMeHeHHe KOT€PEHTHBIX ONTUYECKHX YCTPOUCTB [IJId Paclo3HaBaHKsSI 00DPa30B.
CornacoBaHHas QUILTPAIIKS B ONTUYECKUX cUCTeMaX. KOppensIiiuoHHbEI MEeTOI
pacno3HaBaHuA. TUIIBE TPOCTPAHCTBEHHBIX (GUIbTPOB. ONTHYECKUN METO[ pacliO3HaBaHUI
00pa30B 110 ux pyprecrnekrpaM. [MOpuaHbIE ONTUKO-IIU(PPOBLIE CUCTEMEL. Pacro3HaBaHue,
MHBapHaHTHOE K MacITaby ¥ IIOBOPOTY.

Paspmen 7. KBaHTOBLIE BHIYUCIEHUS

B03M0XKHOCTY KBaHTOBHIX BEIYMCIIEHU. [IpUHIIUIIEI TOCTPOEHNSI KBAHTOBOI'0 KOMITBIOTEPA.
KBanToBble Touku. KyOuThl. Peanu3aiuu KBAHTOBOTO ITPOLieCCopa.

OO6I1mast TPyAO0EMKOCTDb TUCITUIIINHEL
144 gac(oB), 4 3ET
dopMa IpoOMeKyTOUHOU aTTeCTalluu

DK3aMeH
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b1.B.27 Onmo31eKmpoHUKaA U UHMe2paabHasi onmukKa

lenu ocBOEHHUS OUCUUIIIUHEL

Llenpto npenogaBaHus QUCHUIINHL «ONTO3/IEKTPOHKUKA U MHTETpajbHas ONTUKa»
SIBJISIETCS:

dbopMupoBaHUEe 3HAHWM, YMEHUH ¥ HAaBHIKOB B 00J1aCTH KBAHTOBOM 37I€KTPOHUKH,
IIJTaHapPHBIX BOJIHOBOOOB, ITOTYIIPOBOSHUKOBLIX U ONITO3IEKTPOHHBIX aKTUBHBIX
KOMIIOHEHTOB , ITaCCUBHBIX U aKTUBHBIX HUHTEIPaJIbHO-OIITUYECKUX KOMIIOHEHTOB,
MEeTOIO0B U MpHrOOPOB [JIg U3MEPEHUS ITapaMeTPOB OMTO3JIEKTPOHHBIX, KBAHTOBBIX U
MHTEIPaJbHO-ONTAYECKUX KOMIIOHEHTOB.

MecTo pucuuniavHsl B CTpykType OI1

HucnunnuHa «ONTO3JIEKTPOHMKA U WHTerpanbHas omnTuka» b1.B.27 gBusiercs
OUCIUTIIMHON YacTH, GOPMUPYyEMOM y4aCTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEHUY O10Ka
1 yuyebHOro mnaHa NOATOTOBKM OaKalnaBpuaTa o HampaBrneHui «11.03.02
NHDOKOMMYHUKALIMOHHBIE TEXHOJIOTUM U CUCTEMEl CBSI3U». H3ydeHUe OAUCIUIINHEBI
«OnTO3NMEKTPOHUKA ¥ MHTErpaidbHas ONTUKa» ONMPAETCS Ha 3HAHUU OUCLUIIIAH(HI)
«BBICOKOCKOPOCTHEIE OIITUYECKUE CUCTEMBI CBA3U OJI1 TPAHCIOPTHBIX CETEU U CETEU
noctyna»; «OnTudyeckKue MaTepuasbl, KOMIOHEHTH M OCHOBHl NPOEKTUPOBAHUSA
ONTUYEeCKUX MNpubopoB u cucTteM»; «CXeMOTEeXHHKA ONTO3JTEKTPOHHBIX
YyCTPOUCTB»; «DPu3uka».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

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

- CriocoGHOCTE OCYIIECTBIIATh MOHTAX, HACTPOUKY, PETYINPOBKY TECTUPOBaHNE 000PYIOBaHUS,
0TpaboTKy pexkuMOoB paboThl, KOHTPOJIb IPOEKTHHIX TapaMeTpOB PaObOTHL U UCIEITAHUS
o0opyrmoBaHus CBSI3U, 0OecrieueHre COOTBETCTBUSA TEXHUUECKUX [TapaMeTPOB
MH()OKOMMYHUKALIXOHHBLIX CUCTEM U /UJIM UX COCTABJIAIOMINAX, YCTAHOBIIEHHEIM
9KCIIyaTallMOHHO-TeXHUYeCKUM HopMaM (ITK-11)

- Crioco0eH oCymIeCTBAATh 000CHOBAHHEBIN BLIOOD U aHANIM3 MaTepHanioB, KOMIIOHEHTOB U
YCTPOUCTB [JIs1 CUCTEM TeJIeKOMMYHUKALIUM, BK/II0Yasi KOMIIOHEHTHl U YCTPOUCTBA, OCHOBAHHEIE
Ha npuHIunax GotoHuku u ontouHpopmatuku (I1K-33)

- CriocoGeH K BHIOOPY ¥ aHaMu3y CTPYKTYPHBIX CXeM, HH()OPMALXOHHBIX TEXHOIOTUH,
371€eMeHTHOU 6a3bl BLICOKOCKOPOCTHAIX ONTUUYECKUX CUCTEM CBS3U AJISI TPAHCIIOPTHHIX CETEN U
ceteu goctytma (ITK-34)

- Crioco0eH OCyIIeCTBASATh MaTeMaTAUUYeCKoe MOAeIipoBaHue NH(HOKOMMYHUKAI[MOHHBIX
YCTPOUCTB, CUCTEM U IIPOLIECCOB, OCHOBAHHLIX Ha MIPUHIIUINAX 3JIEKTPO- U ONTOTEXHUKY,
3NeKTPOHUKHY, PoTOHUKM U onTonHpopmaTuku (ITK-35)

CopepxkaHue OUCIUTIIMHEL
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Pasgen 1. ®u3nvyeckre OCHOBH KBAHTOBOW 3M€KTPOHUKH
OHepreTUUECKUe YPOBHU aTOMOB U MOIeKy. [IormoIieHne, CIOHTaHHOE U BEIHYKAEHHOE

usnyyenue. KoaphuuneHTs JMHIITENHA. B3auMoeiCTBIE 9IEKTPOMArHUTHOTO U3TYYEeHUS C
BellecTBOM. [TornoiieHne u yCcuaeHrue 3JIeKTPOMarHUTHOI'O U3JIyYeHUs BelleCTBOM. [IoHsATHEe
WHBEPCHOU HaCeIeHHOCTU. TUIIBI IMHUY MOTJIOIIEHUS U YCUIEHUS

P 2 HOBEI HOCIEKTPOCKOINH

AnepHblll MarHUTHEIM pe3oHaHC (IMP) B KOHIEeHCUPOBAHHEIX Cpefax. YpaBHeHus bioxa.
MeTtogpl peructpauuu curianos AMP. OneKTpoHHBIM TapaMarHUTHBIN pe3oHaHC (JI1P).
CnektpoMmetpsl IIIP. KBaHTOBEIE TapaMarHUTHEIE YCUTIATETIH.

P . 13}

Oco6eHHOCTH 1a3ePHOr0 U3NyYEHUS U €T0 XapaKTepucTuku. du3nmdyeckrue 0CHOBEI pabOTHI
na3epoB. OTKPHITHE PE30HATOPHL.

Paspen 4. Jlazepsl Ha TBepaoM Tejie. BOIOKOHHEIE ONTUYECKUEe YCUTIATENN

Py6uHoBEIe NTa3epkl. Jla3ephl Ha CTEKJIe, aKTUBHPOBAHHOM MOHAMU HeoguMa. JIa3eprl Ha
KpHuCTaJjax aJloOMOUTTPHUEBOr0 rpaHaTa C HeOOUMOM. BOOKOHHEIE JTa3ephl. BOJIOKOHHEBIE
ONTUYECKUEe YCUIUTEU

Paspgen 5. 'a30BhIe N1a3€pEl

['enuii-HEeOHOBEHIU JTa3ep. AproHoBHIM J1a3ep. Jla3ep Ha yrnekucnoM rase. ['azopaspsagasie CO2-
Jla3ephl BBICOKOTO AaByieHus. ['a3oguHaMudecKue 1a3ephl.

Pasgen 6. 'a3opa3psnHbie Ta3ephl HA CAMOOTPaHUYEeHHAIX Tepexonax
Jlazeprl Ha MMapax MeTallJIOB, 1a3ephl Ha aToMaxX MeIu.

Paspmen 7. ZKUOKOCTHBIE JTa3ePh

Jla3ephl Ha OPraHMYEeCKUX KPacuTesax. HelpeprlBHEIM ¥ UMITYILCHBIN PEXKUMBI PAOOTHL.
CriocoObl IEPECTPOUKY IOIUHEI BOJTHEI JTA3EPOB.

Pasgen 8. [1onynpoBOOHUKOBLIE JTa3€PHI.

MeToqbl cCO30aHus UHBEPCUM HaCeJIeHHOCTEW IONYITPOBOAHUKOBLIX JTa3ePOB. YCTPOUCTBO
MHKEKIHUOHHBIX JTa3epoB. JIa3ephl ¢ UCIIOIb30BaHUEM I'eTEPOCTPYKTYP.

P YITeHHEe XapaKTePUCTUK B

PexXuM r'uraHTCKUX UMIYIbCOB. CHHXPOHM3AIIUS TUIIOB KoneOaHuit. CeleKIus TUIIOB
KonebGanuii. CTabuIu3anus 4acTOTH JIa3epOB.

P 1 TaHOAPTH YaCTOTH I BpEMEHH

BopmopopHbiy cTaHAapT 4acToTh. CTaHAApPTH YaCTOTHL HA OCHOBE JABOWHOTO PAagUAOOINTUYECKOT0
pe30HaHca.

P 11. OcHOBHBIE HOHATHSA MHTETPAJIbHON ONTHKK. PH3nyecKre OCHOBLL HHTETPAIbHON

ontuku. HasHadyeHWe U COCTaB HWHTETPaJIbHO-ONITHUYECKHUX CXEM. Xa[laKTe[)I/ICTI/IKI/I HMHTErpanbHO-
OIITHYECKHX CXEM.

BBeneHue B MHTETpabHYIO ONTUKY. ONTUYECKNEe MEeTOIH! lTepefayl, XpaHeH!us U 00paboTKu
rHopmanuu. Mx ponb B COBpeMeHHOM HayKe U TexHuKe. MHTerpanbHas ONTHKA KaK
Pa3HOBHUIHOCTHL QYHKIIMOHAIBHOM MUKDPO3JIEKTPOHUKY. CTPYKTYPHBIE 37IEMEHTH HHTEeTPabHOU
OTITUKH.

Pazpen 12. [TonynpoBOOHUKOBEIE JIa3€PBl B UHTETPAIbHO-ONTUYECKOM MCIOTHEHUH.
KoucTpykimy v napameTpsl. [Tpon3BoncTBo. [IprMeHenre. UHTerpanbHO-0NTUYECKUE

MOZIYIATODPEL
I/IHTeraHBHO-OHTI/IT-IeCKI/Ie IMMONMYIIPOBOOHUKOBBEIE UCTOYHUKHU UINTYIECHUS. PeKOMGI/IHaHI/IOHHOG

U3JIly4yeHue U IOTJIOMeHNe. JHepreTuyeckue ypoBHU. KBaHTOBEIM BhIX0A. CIIOHTAHHAS U
Jla3epHas JIOMUHECLEHIUS B IOJyIIPOBOJHUKOBLIX CTPYKTYypaX. Jla3epHble A0 Ha p-n
mepexofie, C TYHHE/IbHOU WHXKEKIMel, Ha TeTepOCTPYKTypaX, C paclpeneneHHoN o0paTHO!
CBs3b10. BOMIPOCH HaeXXHOCTH.
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Pazpen 13. [TonyopoBOOHUKOBEIE (POTONPUEMHNKYN HHTETPATbHO-ONTUYECKUX CXEM.

KoncTpykimy v napameTpsl. [Tpon3BonacTBo. [IpriMeHeHue.
Knaccudukauus u OCHOBHBEIE TapaMeTPhl IPUEMHUKOB U3/Iy4YeHUSI UHTETPaIbHO-ONTUYECKUX

cxeM. MiHTerpanbHBIY (OTOAMOM Ha P-n Iepexone. MHTerpanbHble BOTHOBOMHBIM, TaBUHHLIM, P-i-
n ¢poropuon. PoTonpueMHUKY C reTeponepexonoM, Ha ocHoBe MIITT-cTpyKTypsl. 3MeHeHuE
CIIEKTPAJIbHBLIX XapaKTEPUCTHK.

Paspen 14. du3nyecKue IPUHLIUINBL YCUIEeHNA CUTHana. KOHCTPYKIIMY U TapaMeTpHL.

IIpousponcTBo. IIpuMeHeHNE.
BonHOBOAHEIE ycunuTenu. BeIxogHas MOLTHOCTh CUTHANa, 3G (PeKTUBHOCTL HakKauku. [[lupruHa u

PaBHOMEPHOCTH IIOJIOCH ycuieHus. [101yIpOBOHUKOBEIE YCUTIUTEIIH.

Pasgen 15. OnTudeckue mjiaHapHbIe BOMHOBOMOML. [IpUHINMT Pab0OThl, KOHCTPYKIINY, IIapaMeTpHI,
METOIHB ¥ OCHOBHHIE 3TAIbl U3TOTOBIEHUS.

CTpyKTypa IjaHapHOTr0 AM3JIEKTPUYECKOTO BOJTHOBOAA. ['eoMeTprUecKas ONTHKA IIJITaHapHOT 0
BOJIHOBOfa. OTpaxkeHue U IIpeIoMJIeHHe OIITUYEeCKOro u3aydeHus. [1o1HOoe BHYTpeHHee
oTpaxeHnue. Cosur ['yca-I'eHxeHa. DNeKTPOMarHuTHas TEOPHUS IJIaHAPHOTO AUIIEKTPUUECKOT0
BOJIHOBOfa. TUmbl BOIH. XapaKTEPUCTUYECKOE ypaBHEeHKE U MOAbl. CBOMCTBA MO[I.
ToHKomnIeHOUHEBIE, UG (GY3UOHHBIE, UMIITIAaHTUPOBAHHEIE, SNIUTAKCHAIbHEIE,
3JIEKTPOONTAYECKHE BOTHOBOL. M3MepeHre TONIUHEL, 3aTyXaHus, 3¢ (HEKTUBHBIX
IOKa3aTeJiel IpeoMIeHUS BOJTHOBOOHEIX MO, BBOA M3ny4yeHus B IIJlaHAPHBIMA BOTHOBOS.

P 16. IToTepu B OITHYECKUX BOTHOBOOAX. A HOHHEIE ToTepH. [loTepu H
u3ny4yeHre. BBOO-BLHIBOO M3TYVYEHNS BOTHOBOIOB HOBLI OIITHYECKOT T BaHUS

@QKy!}I/IQyE!mI/IQ, TOPIEBEIE, TPU3MEHHEIE, DEINETOYHEIE, CYZKAIOINMNECd 3JIEMEHTHI.

[eoMeTpryYeCcKas ONTHKA IJIaHAPHEIX BOJTHOBOIOB.
Bupbl ¥ KOHCTPYKIIUY IIJTaHAPHBIX AU3JIEKTPUUYECKUX BOTHOBOMIOB, X 0CO0OeHHOCTH. OCHOBHEBIE

mapaMeTphl. TeXHOJIOTHY U3TOTOBIIEHUS IJIaHAPHBIX AU3IEKTPUYECKUX BOTHOBOIOB.
Bparrosckue nnaHapHble BOJIHOBOJHBIE CTPYKTYPH! M YCTPOMCTBA Ha UX OCHOBE. KBaHTOBHIE
SIMBbI, KBAHTOBbIE PEIETKHU, KBAHTOBbIE TOUKH U WX UCIIOJIb30BaHUE B MHTETPAIbHON OIITHUKE.

Pasgen 17. 3neMeHTH MHTETrPaIbHOONTHYECKUX cXeM. CBSA3b MEXY BOJIHOBOIAMHU.
Pa3BeTBuTenu. PynopHtuie nepexonsl. UHTerpanbHOONTUYECKHE MOOYISATOPEL X 3aTBOPEL.

OCHOBHBIE TEXHUYECKHE IMapaMeTPEI ¥ XaPaKTEPUCTUKH.
HHTeraHbHO-OHTI/IT-IeCKI/Ie BOJIHOBOJHEBEIE OTBETBUTEIIN. HHTeraHbHO-OHTI/IT-IeCKI/Ie JINH3HI,

MYJIBTUIIIEKCOPEL, AEMYJIbTUAIIIEKCOPE], HUPKYIATOPE KOHCTPYKIMY U ITapaMeTpHI.
[IpumenenueE.

OO61mast TPYAO0EMKOCTD AUCITUIIINHEL
252 gac(oB), 7 3ET
dopma MpoMexKyTOYHOM aTTeCTalluu

3ageT, 9K3aMeH

b1.B.28 Memodul u npudopbsl 0151 u3mMepeHusi napamempos onmu4eckKux cucmem
C8513U U CEHCOPHbIX cucmem

ITenu oCBOEHUS MUCLUIIIAHEL

Llenbio MpemnomaBaHus QUCHUTIIMHEL « MeTOmb ¥ MPUOOPHI AJIST U3MEPEHUS
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IIapaMeTPOB ONTUYECKUX CUCTEM CBSI3U U CEHCOPHBIX CUCTEM» SIBIISETCS:

dbopMuUpoOBaHUE 3HAHUM, YMEHUN 1 HABHIKOB, ITO3BOJISIOMIUX IPOBOIUTD
CaMOCTOSITEIbHBIM aHAIU3 U PacyeT IOBeeHUs ONTUYECKOT0 U3TyYeHUST B Pa3/IUUHBIX
ONITUYECKUX CHCTEMAX ¥ Mpubopax U OCYIIECTBIISITh Pa3paboTKy ¥ KOHCTPYUPOBAHUE
OTITUYECKUX U3MEPUTEIbHBIX CHCTEM U YCTPOMCTB [IJIS IPUMEHEHHUS B Pa3IUYHBIX
00/1aCTSIX TPOMBIIIIEHHOCTH, HaYKX ¥ TEXHUKY; GOPMUPOBaHNE 3HAHUYN, YMEHUN U
HaBBLIKOB B 0071acTSIX paboTh ¢ mpubopaMu Ojist KOHTPOIS ¥ u3MepeHui, 00paboTKu
pPe3ynbTaToB, 0GOPMIIEHUU OTYETOB M IIPOTOKOJIOB U3MEPEHUH,

MecTo gucuunavHbl B CTPyKType OI1

Hucrunnuia «MeToasl ¥ IpuOOPH A1 U3MePEeHUs TapaMeTPOB ONTUYECKUX CUCTEM
CBSI3U U CEHCOPHBIX cucTteM» b1.B.28 aBngeTcs guCUUNIWHON YacTu, popMUDPyeMOu
y4acTHUKaMu 00pa30BaTeIbHBEIX OTHOIIEeHUU 610Ka 1 y4eOHOro mjaHa MOATOTOBKHU
OakanaBpuarta 1o HampaBneHu0 «11.03.02 MHGDOKOMMYHUKAIIMOHHEIE TEXHOJOTUU U
CUCTEMBI CBSI3U». HM3ydyeHue OUCHUMIIUHE «MeTomsl U MPUOOPH [N U3MEPEHUs
IIapamMeTPOB ONTUYECKHAX CUCTEM CBSI3M U CEHCOPHBIX CHCTEM» OIKPAETCs Ha 3HAHUU
pucuunivH(sl) «BEICOKOCKOPOCTHEIE ONTUYECKUE CUCTEMBI CBSI3U AJI TPAHCIOPTHHIX
ceTed U CceTeu pocTyma»; «MeTponorus, CTaHJapTHU3alusad u
cepTtudukanusa»; «OnNTU4YeCKrue MaTepuasbl, KOMIOHEHTH U OCHOBH IIPOEKTUPOBAHUSA
OTITUYECKUX IPUOOPOB U cUCTeM»; «[IpOEKTUPOBaHUE, CTPOUTENBCTBO U TEXHUUYECKAs
3KCIIJTyaTalus BOJIOKOHHO-ONITUYECKUX U IPOBOAHBIX CUCTEM CBA3U»; «DU3UKa».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

- Crioco6GeH OCyIIeCTBISATh MOHTaXK, Ha/lafIKy, HACTPOUKY, PETYIUPOBKY, OILITHYIO ITPOBEPKY
paboTOoCIIOCOOHOCTH, UCIIBITAHUS ¥ CAAYy B 9KCIUIyaTalluio COOPYXKEHUW, CPELICTB U
obopynoBanus cereit (ITK-8)

- CriocoGHOCTE OCYIIIECTBIIATh MOHTAXK, HaCTPOUKY, PETYIUPOBKY TECTHPOBaHNUE 000PYIOBaHUS,
0TpaboTKy pekuMOB paboThl, KOHTPOJIb IIPOEKTHHIX IIapaMeTPOB PaOOThHl U UCTIHITAHUS
o0opymoBaHus CBsI3U, 0OecredeHre COOTBETCTBUS TEXHUUECKUX [TapaMeTpOB
MH()OKOMMYHUKALMOHHBIX CUCTEM U /MJIM UX COCTABJIAIONIAX, YCTAHOBIEHHBIM
3KCIIJTyaTallMOHHO-TexHu4YecKuM HopMmaM (ITK-11)

- Cnoco0eH IIaHUPOBATh ¥ IPOBOIUTH 9KCIIEPUMEHTAIbHEIE NCCIIeNOBaHUS
MH()OKOMMYHUKALMOHHBIX YCTPOUCTB, CUCTEM U IIPOLIECCOB, OCHOBAHHBIX Ha NMPUHIUIIAX
3JIEKTPO- U ONTOTEXHUKH, 3JIEKTPOHUKY, DOTOHUKY U onTouHPopmaTuku (ITK-26)

- CriocoGeH opraHu30BaTh TEXHUUECKOe 00CIyKUBaHUe (9KCIIJIyaTallnio), BKI04asi OXpaHHbLIEe
MEepONIPUITHS, IPodUTaKTUUYECKNE U aBapUIHBIe U3MEPEHUS, a TaKKe PEMOHTHO-
BOCCTAHOBUTEJIbHEIE PAOOTH TMHEWHBIX ONTUYECKUX U IJIEKTPUUYECKUX TPAKTOB TPAHCIOPTHAIX
ceTell CBA3U U ceTen goctymna ([1K-28)

CopepxkKaHue OUCLUIIIUHEL
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Paspmen 1. CBolicTBa 1 XdPAKTEPUCTUKHY ONITUYIECKOI0 U3JTVHEHUA. MeToabl HU3MEPEHUA

IIapaMeTPOB OIITUYECKOT'0O U3JIVUEHNA.
WHTEHCUBHOCTS, KOT€PEHTHOCTS, IIOJIAPU3alKid, CIIEKTPAJIbHBIE XaPAKTEPUCTUKHU OIITUIECKOTI' O

HU3JIy4eHUus1 U METOOBI UX I/I3MepeHI/II;I.

Pazgen 2. MeTonbl MOOYISALMY ONTUYECKOT0 U3Ny4YeHUd. [IpuMeHeHre MOOYIAINN
OTUYECKOr0 U3TVUEHUS B U3MEPUTEIbHEIX II BaTeIAX

Yopyrooontuueckuii 3pGeKT U ero IpuMeHeHue. JJIeKTPOONTHIECKUY 3(PPeKT 1 ero
npumeHeHne.dpdekT Ppanna-Kengeia. MarHuToonTudecKu 3QpQexT.

P BEMHBIE ONITUYECKNE UHT MeTpEL. BOIOKOHHO-ONTHYECKHU

HHT METDHL.

HuTtephepomerp MaiikenscoHa. MaTepdepomeTp Maxa-llernepa. Mutepdepometrp ®abpu-
[Tepo. MuTtepdepomerp Canbska. [IpumeHeHre HHTePGHEPOMETPOB B U3MEPUTEINBHBIX CUCTEMAX.

Pasgen 4. BoIOKOHHO-ONTHYECKUE NAaTYNKU TeMIePaTyphL.
AMNnuTynHBIE, CIEKTPaJbHEIE U IIOMUHECIEHTHbIE JaTYNKU TeMIIepaTypPEL.

Pa3pen 5. BoIOKOHHO-ONTHYECKHME JaTYNKU aKyCTUYECKHUX, SNTeKTPUYECKNX U MAarHUTHBIX
IoJen.

®a30BBIe U MONSPU3AIMOHHBIE BOTTOKOHHO-OIITUYECKHE NaTYUKU IOMIEeH.

Paspen 6. BonoKOHHO-ONTHYECKHE NaTYMKK Ta30BOI'0 COCTABA.

AMOUTypOHBIE, CLIEKTPaJIbHbIE U JIIOMUHECIEHTHBIE JaTYMKU Fa30BOr0 COCTaBa.

Pasgen 7. OnTrdeckas nokaius. JIumapsl.

WwmnynecHasa mokanusa. ®a3osas nokauud. JlazepHas gajipHOMeTpus. Jla3epHOe 30HOUPOBaHNE
aTMoCGhEepHI.

Paspen 8. JlasepHas ¥ BONOKOHHAS TUPOCKOMIHUS.

MeTombl n3MEpPEHUS YTIIOBEIX CKOpPOoCTel. KomblieBOY Ta3epHBIM TMPOCKON. BOTOKOHHO-
OTNITUYECKUX TUPOCKOII.

Pasmen 9. MeTon o6paTHOro paccesuus. Ontudyeckue pedrIeKTOMEeTPHL.

OcHOBHI MeTOfIa 00PATHOTO paccessHus. PareeBckoe paccesiHrie U GpeHeeBCKrue OTPaXKEeHHUS.
CxeMa ¥ IPUHIUI AEUCTBUS ONTAUYECKOTO pedekToMeTpa. [lapaMeTps pedIeKTOMETPOB.
MeToguka u3MepeHu K03GGUIIneHTa 3aTyXaHusI, 00IIUX BHOCHMBIX II0OTePh, BHOCUMBIX 1
BO3BpAaTHHIX ITIOTEPD B JIOKAJIbHBIX HEOOHOPOOHOCTSX. [I0MCK ITOBPEXAEHUN U HEOJHOPOOHOCTEN.
OmnpepeneHue paCCTOSTHUN [0 HUX.

P 10. McTOYHUKY N3ny4YeHnd. MeTonbl ¥ IpHOOPH OIS M3MEePEeHHs UX IapaMeTPOB
BaTTtammepHbie, BONTbTaMIIEPHBEIE U CIIEKTPAIbHEIE XapaKTEPHUCTUKY U ITapaMeTPEI
CBETOM3JTyHalOIUX ¥ JTa3€PHBIX AUOMOB /I CUCTEM Iepefayu U U3MePUTENIbHEIX TPUO0OPOB, a
TaKxKe METOOBI ¥ MPUOOPHI 71 UX U3MepeHusi. Fi3aMepeHre IPOCTPAHCTBEHHEIX XapaKTEePUCTHK
¥ MOJIOBOTO COCTaBa M3Iy4YeHUST UCTOUYHUKOB. OlleHKa OLICTPONENCTBUSI UCTOUHUKOB IIPU
NIPSIMOY MOOYJISLMU UX U3NTy4eHusd. MiaMepeHne mapamMeTpoB MOOY/IMPOBAaHHOTO U3/IyUYEeHHUS IIPU
aMIIUTYIHOU, (a30BOM, YaCTOTHOM U MOJIIPU3aLMOHHON MOAYIALUU. F3MepeHre TapaMeTpoB
MOAYJIAPYIOIINX YCTPOUCTB.

Paspen 11. [TpueMHUKY U3NTy4YeHHs. MeToOb U MPUOOPEL O/ U3MEPEHUS WX ITapaMeTPOB.
BonbraMnepHble U CIEKTpaIbHbIE XapaKTEePUCTUKY U ITapaMeTphl (OTOTUOAOB P-i-N CTPYKTYPEL
Y JTaBUHHBIX (POTOOMOMOB IJIsI CUCTEM TEepeiay U [Jis U3MEPUTEIbHEIX IPHO0POB, a TaKXKe
METO[IH ¥ MPUOOPHI OISk MX U3MepeHus. FiaMepeHue MPOCTPaHCTBEHHBIX XapaKTEPUCTHK U
MOJIOBOTO COCTaBa M3/Iy4eHUsI UCTOUYHUKOB. OlleHKa ObLICTPOAENCTBUS IPUEMHUKOB U3Ty4eHUS
IIpU IPSIMOM MOOYJIAINY UX U3TyUYeHHUs, a TakXKe [IPU Pa3/InuHbIX BUOAX MOOYIAIUN
MIPUHUMAEMOro U3NydeHus. [IpHHIUIEL, CXeMBl 1 KOHCTPYKINYU (HOTONIPHEMHUKOB [JIs
KOTE€PEHTHOT0 IpreMa.

Paspen 12. OnTuyeckue yCUNIUTENW. MeTOOb ¥ TPUOOPHI [JIsT U3MEPEHHUS WX ITapaMeTpPOB.
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CrnoHTaHHOE ¥ BHIHYKJEHHOE U3/Iy4eHNe B ONITUYECKUX BOJIOKHAX. BHIHYXKIeHHOE
KOMOWHAIIMOHHOE paccesiHue, paccessHue MaHaenblITaMMa - bpuiiiosHa, YeTHIPEeXBOJIHOBOE
cMmerenue. [IpUHIMI OEWCTBUS, CXEMEI ¥ ITapaMeTpPhl 9pOMEeBEIX, PAMAaHOBCKUX U
TIOJIyIIPOBOOHUKOBHIX ONTUYECKUX YCUNIUTENeH. M3MepeHue KoahduimenTa yCuIeHus,
BBIXOOHOM ONTHUYECKOM MOIIHOCTH, BATTAaMIIEPHOM XapaKTEPUCTUKH, CIIEKTPAIbHON
XapaKTEePUCTUKU IIyMOB YCUIEHHOTO CIIOHTAHHOT0 U3NTy4YeHus, MyM-pakTopa.

Pazmen 13. BonOKOHHO-ONTHYECKNE TUHEWHBIE TPAKTEHI. MeTonOw 1 HQI/I6OQH OJId U3MEPEHUA UX

IIapaMEeTPOB.
MeTOHBI nu HpI/IGOpBI OJIs1 U3MEPEHNsI BHOCHUMOTI'O 3aTyXaHU A, BO3BPATHLIX ITIOTEPHL, OTUCIIEPCUH.

H3mepenue ko3¢ duiimeHTa omu00K, SHePreTHYeCKOro 3amnaca. MeTomsl ¥ mpubopHI It
MOHHUTOPUHTA JTMHEWHEIX TPAKTOB.

Paspen 14. MeTtponoruueckoe obecrieyeHne n3MepeHUH TapaMeTPOB ONTHYECKUX BOJIOKOH,

KOMITIOHEHTOB 1 yCTQOfICTB.
OcCHOBHEIE n3MepgeMnie (I)I/I3I/I‘-IeCKI/Ie BEJIMYUHEI (OHTI/I‘-IeCKaﬂ MOITHOCTB, 4aCTO0Ta, OJIMHa

BOJIHHI, IJTUTEJIBHOCTh UMITYJIbCA) U CPEACTBA METPOJIOTNYEeCKOT0 00eCIieYeHUs ITUX BETUYMH.
OTasymoHBI ¥ 00Pa310BLEIe CPEeCTBA U3MepeHu. OpraHu3aliys MOBePOYHHIX paboT B OTPACIU
CBSI3b U Ha OTHEJIbHBIX MIPEANPUSITHASIX OTPACIIH.

OO1mast TPyA0EMKOCTh AUCIUIIIMHEL
252 gac(oB), 7 3ET
dopMa MpoOMexKyTOUHOHM aTTECTALUN

3aueT, JK3aMeH

B1.B.29 IIpuaosceHus u cepeucvbl KOH8ep2eHMHbIX cemell c8s3U

Lenu ocBOeHUS OUCLIUITIINHEL

Llenbio mpernofaBaHus OUCHUTIINHEL «[IpUTOXKEHUS ¥ CEPBUCH KOHBEPTEHTHAIX
CeTel CBSI3U» SIBISETCH:

M3y4eHNe CEPBHCOB KOHBEPTeHTHHIX ceTel. [JUCIUIIMHA NOoJKHa 00ecreyrnBaTh
dbopmupoBanue GpyHmaMeHTa MOATOTOBKY OyIyIIMX CIEIUaNIuCTOB B 0071aCTH
MCCIIelOBaHus, pa3paboTKM, TPOEKTUPOBAHUS U SKCIIJTyaTalluu
MH(POKOMMYHUKAIIMOHHEIX CUCTEM U CeTel. B pe3ynbTraTte U3ydyeHus: OUCLUTIINHEBL Y
CTY[IEHTOB NOJIXKHBI COPMHUPOBATHCS 3HAHUS, YMEHUS U HaBLIKU, TI03BOJISIOIINE
IIPOBOJIUTH CAMOCTOSITE/IbHBIN aHaIN3 NHPOKOMMYHUKAIIMOHHBIX CUCTEM U Pa3paboTKy
CHCTEMHOCETEBHIX PeIIeHU’

MecTo pucuunnuHe B CTpykType OI1

HucnunnvHa «IIpunoxeHus ¥ CepBUCH KOHBEPreHTHHIX ceTed cBa3u» B1.B.29
SIBIAETCA OUCHUMJIMHOU YacTd, GopMHUpPyeMOU ydaCTHUKaMu 00pa30BaTEIbHBIX
oTHOIIeHUY 6oKa 1 yueOHOTrO MjlaHa IOATOTOBKM OaKajaBpuaTa 10 HalPaBJIEHUIO
«11.03.02 MHPOKOMMYHUKALMOHHbIE TEXHOJIOTUX W CUCTEMHl CBSI3U». HM3ydeHue
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OUCHUIIINHEL «[IpHI0XKeHusS U CEPBUCH KOHBEPTeHTHBIX CETel CBSI3M» OIMpPAeTCs Ha
3HAHUM OUCHUINUH(B) «OCHOBH NMOCTPOEHUS MHPOKOMMYHUKAIMOHHBIX CUCTEM HU
ceten»; «CeTU CBSI3U U CUCTEMBI KOMMYTal[AN».

TpebGoBaHUs K pe3ybTaTaM OCBOEHUS

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

- Crioco6eH K afiMUHUCTPUPOBAHHUIO ITPOIIECCa OLEHKU MTPOU3BOIUTEILHOCTH U KOHTPOIIS
HCIIOTb30BaHUS ¥ TPOU3BOOUTENILHOCTH CETEBHIX YCTPOMCTB, MIPOTPAaMMHOTO 00ecreYeHu st
MH(POPMaLXOHHO-KOMMYHUKAIMOHHOU cucTeMHl (ITK-13)

- Crioco6GeH OCyIIEeCTBISATh IIOATOTOBKY THUIIOBHIX TEXHUYECKUX ITPOEKTOB U IIEPBUYHBIN
KOHTPOJIb COOTBETCTBUS pa3pabaThiBaeMbIX TPOEKTOB ¥ TEXHUUECKOW JOKYMEHTAlluu Ha
pasnuyHble HHPOKOMMYHUKAIMOHHBIE 00BEKTH HAllMOHATBHBIM U MeXKOYHapPOOHEIM
CTaHapTaM U TexHu4YecKuM perinameHnTam (I1K-23)

- CriocoGeH MPUMEHSTh U paboTaTh C CHCTEMaMU YIIPABIEHUS CETSIMU, YIUTHIBAs TTIaBHEIE
MIPUHIUIIE UX TOCTpoeHus U pyHKImoHupoBauusd (I1K-31)

CopepxkaHue OUCIUIIINHEI

Paspen 1. Apxutektypa LTE. Cets E-UTRAN. ®yuknnnu eNB
[Tepexop ¢ Texnonoruu WCDMA (UMTS) K cucteMaM Ha OCHOBE MYJIbTUIIJIEKCUPOBAHUS C

HCIIOJIb30BaHKeM opToroHanbHbIX Hecyuux OFDM (LTE). Mcnonb30BaHue MHOTOaHTEHHAS
TexHosorus nepegayu MIMO (Multiple Input Multiple Output). IToctpoenue
[PopuenTtupoBanHoi 6a3oBasi ceTb LTE-SAE (System Architecture Evolution). [TpuHIume:
noctpoenus cetu papuopoctyna E-UTRAN (Evolved - UTRAN), dyukiuu eNode B

Pasgen 2. 9nementsl EPC 4. ®yukiuu MME, SGW, PGW, HSS

BbaszoBas cetb LTE-SAE o6benunsieT ceTh paguopoctyna E -UTRAN u momen 6a3oBoii cetu EPC
(Evolved Packet Core). 9mementsl EPC - MME, SGW, P-GW u HSS onpepensitoTcs Kak
(YHKIIMOHAIbHBEIE 37IEMEHTHl CETU

P TEeK IPOTOKOJIOB HHT KCa IIJIOCKOCTH VIDABICHUS

AHamn13 MPOTOKOJIOB CUTHANIU3aLUK TPOQUIS I0JIb30BaTeNsl PS ceTH TpeThero MmoKOJIeHus.
[TocTpoeHue creka nmpotokoiioB Uu uHTepderica MI0CKOCTY yIIPaBlIeHUSI CETA YETBEPTOTO
nokonenus. Oynkuuu nmpotokonosB NAS, S1-AP, RRC, PDCP, RLC u MAC

P 4. Ctex 1poToKooB Uu UHT JiCa MJIOCKOCTH II0JIh30BaTEIs

[TocTtpoenue cTeka npotokonoB Uu uHTepderca miocKoCcTu nonb3oBaTens cetu LTE. [IpoTokon
TyHHenuposaHusa GTP-U

P I erucTpalny nonb3oparend (Attach) B cetu LTE

[Tpouemypa perucTpanuy MojIb30BaTeNs MpernoaaraeT B3auMooeCTBIE CIIeNyI0INUX 00 beKTOB:
- UE, eNB, MME, HSS, SGWu PGW. IToctpoenre MSC guarpaMMel 0OMeHa COOOIIeHUSIMU
MeXMy 3TUMU 00beKTaMH C KCIIob30BaHKueM IpoTokonoB RRC, S1-AP, NAS, Diameter u GTP-C
Pazpgen 6. [Iporienypa ayTeHTUOHKAIIAN T0Ab30BaTens B ceTu LTE

s poctyna Kk LTE B E-UTRAN ucmnosnb3yeTrcs npouenypa IOATBEPXKAEHUS IOAINHHOCTA
aboHeHTa u cornacoBanus kmodeii - AKA (Authentication and Key Agreement). ®opmupoBaHue
BEKTOPOB ayTeHTU(UKAIUY U KITIoUel 6e30I1acHOCTH CO CTOPOHH ceTH U co cTopoHsl UE. MSC
OuarpaMMbl B3auMOOelCTBUSA QYHKIIMOHATBHEIX 00bEKTOB
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Paspen 7. [Tpouenypa o6HoBneHus 30Hb cnexenus (TAU) B cetu LTE

[Tpouemypa 00OHOBIEHUS 30HHI CI€KEHUS 3allyCKaeTCs IPU PerucTpalliy; IpU epeMelleHun
3apeructpupoBanHoit UE B HOByI0 30HY TA; mpu cpabaThiBaHUM TaliMepa IepUOauIeCcKOro
o0HOBNeHUS; Ipu npouenype Attach; npu nepexone u3 GSM/UMTS B cetsb LTE.
PaccmaTpurBaeTcs clieHapuil iepeMelteHus 3apeructpupoBadHoii UE B HOBYIO 30HY TA,
KOTOPOU HeT B CIIMCKe 30H ClIexeHus, 3ToT curucok UE monyyaeT npu npoueaype perucTpauun
ot MME

Pazpen 8. [Iporenypa YCTaHOBNIEHUS PeYeBOr0 COeQUHEHNUd ¢ ucnonb3oBaHueM IMS B cetu LTE
KonBepreHTHas ceTh Ha 6a3e IMS. UHTepdelichl B3aMOIENUCTBUS C CETIMU TPETHETO U
YEeTBEPTOr0 MOKOJIeHUU. [IPOTOKOJIBI IIJIOCKOCTEX YIIPABIEHUS U II0JIb30BaTEIbCKUX TaHHbIX
KOHBEPreHTHOU ceTr. MSC clieHapu¥l perucTpaluy Mojib30BaTeNs B CETU

Pa3pen 9. CeTtu naTtoro nokoneHud. [lapagurma ycuayr

Pa3nocTopoHHUE BEKTOpPA TPeOOBaHUM CeTel MATOT0 MOKOJIeHus. [TupaMumga yciyr
BLICTPOEHHAS B pe3y/ibTaTe YAOBIETBOPEHUS 9TuX TpeboBanuu. Tpu BepumHe - eMBB, URLLC,
mMTC. YcoBepiieHCTBOBaHHas MKUPOKOIOIOCHas MoOuibHasd cB13b eMBB (Extreme Mobile
BroadBands). BeicoKOHapiexKHasi MeXMalllMHHAs CBSI3b C HU3KKMMM 3aflePKKaMU U BEICOKUM
ypoBHeM MobunbHOCTH URLLC (Ultra-reliable and low latency communications). MaccoBas
MexMamIrHHas cBsizb mMMTC (Massive MachineType Communications)

P 1 HOBHEIE IIPUHITUIIE IOCTPOEHUS CETEeH

Pa3peneHune ceTeBLIX Y3JI0B Ha 3JIEMEHTHI MIIOCKOCTH mojb3oBaTens UP (User Plane) u
anmeMeHTH mockocTty ynpasneHusi CP (Control Plane). Pa3genenue ceTeBhIX 37IEMEHTOB 110
ceTeBrIM cerMeHTaM (Network Slicing), st oka3aHUS pa3IUYHBIX YCIYT ONpPeaeIeHHBIM
TpyIIiaM mojib3oBaTenei. [IocTpoeHNe KOHBEPTeHTHOM apXUTEKTYPhl, 00beIUHSIOMEN
pa3IMYyHbIe TUIIL CeTeN OOCTYyIla C eAUHOU ONOpHOU ceThio 5G. IlogmepkKa equHbIX
aJITOPUTMOB U TIPOLIEAYP ayTeHTU(PUKALNKN He 3aBUCAIINX OT TUIIa CeTH AOCTYyIa. [TommepxKKa
POYMUHTA C MapUIpyTu3anuen Tpadruka Kak yepes3 JOMAIIHIOI0 CEeTh, TAK U C BEIXOOOM B CETh
repenayu OaHHBIX U3 rocteBou cetu (Local breakout

OO61mast TPYAO0EeMKOCTD HUCITUIIINHEL
108 gac(oB), 3 3ET
dopMa MpoMexKyTOYHOM aTTeCTalluu

3auer

B1.B.30 Apxumexmypa cemeii NGN

lenu ocBOEHUS OUCHUUIIIUHEL

Llenbio penofaBaHus OUCLIUIIIUHEL «ApxuTekTypa ceted NGN» aBnsercs:
M3y4eHNe BOIIPOCOB 3BOIIOIMY IP TexHONIOrNH, CeTEU CBS3U HOBOTO IIOKOJIEHNS,
ApPXUTEKTYPEL ¥ CTPYKTYPHL 3JIEMEHTOB, KOTOPEIE OPTaHU3YIOT CEeTH, a TaKXKe U3yUYeHue
HOBBIX IIPOTOKOJIOB, UX B3aKMOCBS3b, IIOPSIA0K PaboTh U popMaT COOOIIEeHUN.
B pe3ynbTate u3y4eHus OUCLUIIAHEL Y CTYOEHTOB JOKHBI COOPMUPOBATLCS 3HAHHUS,
II03BOJIAIOLINE B KpaT4yaulliie CPOKYA OCBOUTHCS C HOBBIM IPOTOKOJIOM, TEXHOJIOTHEN,
YCJIYyTOM B CeTU CBSI3U HOBOTO MOKOneHus (NGN)
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MecTo gucuunIuHLL B CTPyKType OI1

Hucnunnuaa «Apxutektypa ceted NGN» B1.B.30 saBnseTcda OQUCLUIIIMHOU 4YacCTH,
dbopMHUpPyeMoi y4aCTHUKaMU 00pa30BaTeIbHEIX OTHOIIEHUH 00Ka 1 yueOHOro miaHa
IIOATOTOBKY OaKajaBpuaTa mo HampaBjeHuio «11.03.02 MHGPOKOMMYyHUKAIIMOHHEIE
TEXHOJIOTUU U CUCTEMEHl CBA3U». H3ydyeHHe OUCHUIIIUHB «ApxuTekTypa ceter NGN»
OTIMpPaeTCs Ha 3HAHUHU AUCHUIIINH(bI) «OCHOBBEI TOCTPOEHUS NHPOKOMMYHUKAIIMOHHBIX
CHUCTEM U ceTeii»; «CeTu CBSI3U U CUCTEMBI KOMMYTaIIAN».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

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

- Crioco6eH OCyIIeCTBISATh Pa3BUTHE TPAHCIIOPTHEIX CeTel U ceTel nmepegauyn JaHHBIX, BKIOYas
CeTH PafuoOOCTyIla, CIIyTHUKOBEIX CUCTEM, KOMMYTAI[MOHHBIX IIOICUCTEM U CETEBBIX IIAaTPOPM
(TIK-9)

- CrtocoGHOCTE OCYIIECTBIISITH MOHTAXK, HACTPOMKY, PETr'yIUPOBKY TECTUPOBAaHKE 000PYIOBAHMUS,
0TpaboTKy peKMUMOB pabOThl, KOHTPOJIb IIPOEKTHHIX ITapaMeTPOB PAOOTH U UCITBITAHUS
o0opymoBaHus CBsI3H, 0OecreueHre COOTBETCTBUS TEXHUUYECKHUX [TapaMeTPOB
MH(POKOMMYHUKAIIMOHHBIX CUCTEM U /WU UX COCTABIISAIOUINX, YCTAHOBIEHHBIM
3KCIINTyaTalliOHHO-TeXHu4YecKuM HopMmaM (ITK-11)

- Crioco6eH MPUMEHSITh IPUHIUIIE 9KCIIyaTalluy CeTel CBSI3M, OCHOBHBIE METOIbI aHATHM3a
TeJIeKOMMYHUKAI[MOHHBIX CeTeN U CUCTEM, MCIIONIb3yEMbIe CUCTEMbI CUTHANIU3aluU U
MIPOTOKOJIBbI, YUUTHIBATH COBPEMEHHLIE HAlIPaBIEHUS Pa3BUTHUS TE€JIEKOMMYHUKALIMOHHEIX CETEU
U cucTeM, oco0eHHOCTH peanu3aiuu ycuyr ([1K-32)

CopepxkaHue OUCIUTIIMHEL

P 1 TEBBIE MIPOTOKOIH ¥ PEIIeHNS O

0630p mpoTokoiioB VoIP u ux mpuMeHeHue [ padoThl ceTeit NGN, 0c06eHHOCTH apXUTEKTYPHI
NGN pnsa npotokonoB VoIP. ITporokon MPTCP.

Paspen 2. YpoBHY apxuTeKTypel NGN

[IpuMepsl apXUTEKTYPHBIX pelleHun s nocTpoeHus cete NGN, BapruaHThl IOCTPOEHUE CETU
NGN.

Paszpen 3. Jloruyeckrue 00BbEKTHL

[TousiTue norudeckoro (GyHKIIMOHATILHOTO) 00beKTa. BupTyanusanus QyHKIuN 000pymoBaHUs
NGN.

Pazpen 4. Softswitch

[TousiTHe U OCHOBHEIE onpenesieHus. KoHuenuusa. ApxutekTypa. [IpoTOKOJIEL.

Paspen 5. SBC.

OCHOBHEIE OTIpefieNIeHNs U apXUTeKTypa. MecTo B paMKax apXUTeKTyphl SoftswitchNGN.
Paspen 6. FMC.

Konnenius KoHBepreHIy GUKCUPOBAHHON 1 MOOUIILHOM CBsA3U. Ycmyru FMC

Pasgen 7. Apxutektypa TISPAN NGN
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[TpoekT TISPAN. Ero 3ajauyu 1 QyHKUIAN. APDXUTEKTypa

Pazpen 8. Ilogcucrema IMS

Ynpasnenue cersmu NGN ot 3GPP. Softswitch B MoGunbHBIX ceTsx. yHKIIMOHAIbHEE
BO3MOXKHOCTHU. ApXUTEKTYypa.

Paspen 9. ApxutekTypa SAE

Pemenus 3GPP gns unrterpaiuu ceteit NGN ¢ He-IP-ceTsimu.

Paspmen 10. Texnomorun 4 u 5 G. UTRAN.

Texunomnorusa LTE u LTE Advanced. Bnusinne HOBBIX CETE€BBIX TEXHOJIOTUY Ha apxuTeKTypy NGN.

Pasmen 11. [TepcnekTushl ceTeit NGN.
OcHoBueble TpeHa pa3Butusg ceterr NGN. SDN. [oTIIoT

OO61masi TPYyIOEeMKOCTb MUCIUTITAHEL
108 gac(oB), 3 3ET
®opma TPOMEKYTOYHOM aTTECTALUU

3auger

B1.B.31 HeauHeluHasi onmMukKa u akmueHble KOMNOHEeHMbl

LTenu oCBOEHUS MUCLUIIIAHEL

Llenbio MpemnomaBaHus QUCHUTIINHEL « HenuHeHas ONTUKa U aKTUBHBIE
KOMITOHEHTHI» SIBJISIETCS:

nproOpeTeHue TEOPETUYECKUX 3HAHUN PU3NIECKUX ITPOIIECCOB B3aUMOIEeHCTBUS
BBLICOKOMHTEHCHUBHOTO OTNITUYECKOTO U3TyYeHUS C BEL[ECTBOM U PACIPOCTPaHEHUS
M3Ty4eHUs B ONTUYECKUX BOJIOKHAX C YY4E€TOM JIMHEWHBIX U HEJIMHEHNHBIX
IIPOIIECCOB, MOTy4YeHNe IpaKTUYeCKNX HaBLIKOB B BEIOOPE, UCCIeIOBAHNY 1 pa3paboTKe
OTITUYECKUX YCUIUTeNeN u mpeobpal3oBaresieil, a Takxke B IPOEKTHPOBAHUY BOJIOKOHHO-
ONITUYECKNX CUCTEM CBI3H.

MecTo gucuunauHbl B CTPyKType OI1

IOucinunnuHa «HenuHelWHasd ONTHKA W aKTHBHBIEe KOMIOHEHTH» b1.B.31 aBnsercs
OUCIUIIIMHOM YacTH, GOPMUPYEMOH yYaCTHUKAMHU 00pa30BaTeIbHEIX OTHOIIEHUH OI0Ka
1 yuyebHOro mnaHa NOATOTOBKM OaKalaBpuaTa IO HampaBiaeHuo «11.03.02
HNHGDOKOMMYHUKALIMOHHLIE TEXHOJIOTUN U CUCTEMEHl CBSI3U». H3ydeHUe OUCIUATIINHEI
«HenuHeWHas ONTHKA U aKTHBHEIE KOMIIOHEHTHI» ONMPAETCS Ha 3HAHUU OUCITUTLINH(BI)
«®u3uka»; «®U3uKa U TEXHUKA ONTAYECKOU CBI3MU».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS
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[Tponecc u3yuyeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUN:
B cootBeTctBUE ¢ PTOC:

- Crmoco6eH UCI0Ih30BaTh MOJIOKEHUS, 3aKOHEl ¥ METOIbl €CTECTBEHHBIX HayK U MaTEMATUKHU
IJIs1 pellleHus 3afa4 MHXKeHepHoU fearenbHocTy (OIIK-1)

- Crmoco6eH oCyIecTBNsATh 000CHOBAHHBLIM BEIOOD M aHAIM3 MaTepuasioB, KOMIIOHEHTOB U
YCTPOUCTB [JIsI CUCTEM TeJIeKOMMYHUKALIUM, BK/II0Yasd KOMIIOHEHTHl U YCTPOUCTBA, OCHOBAHHEIE
Ha npuHIunax GotoHuku u ontouHpopmaruku (I1K-33)

- Crmoco6eH K BBIOOPY U aHAIU3y CTPYKTYPHBIX CXeM, UH()OPMAIMOHHBIX TEXHOIOTUH,
371EMEHTHOM 0a3bl BLICOKOCKOPOCTHBIX OITUYECKUX CUCTEM CBSI3U IJIS1 TPAHCIIOPTHHIX CETEN U
ceteit moctyna (I1K-34)

- Crmoco6eH oCyIIeCTBIATh MaTeEMaTHUYECKOEe MOLETMPOBaHNe NHPOKOMMYHUKAMOHHBIX
YCTPOUCTB, CUCTEM U IIPOLIECCOB, OCHOBAHHLIX Ha IPUHIIUINAX 3JIEKTPO- U OITOTEXHUKY,
3NeKTPOHUKHY, PoToHUKY U onTonH(popmaTuku (I1K-35)

CopepxkaHue OUCHUTIIMHEL

Paspen 1. [Ipolrecchl pacopocTpaHeHUs ONTUYECKOr0 U3JYYeHUs B ONTHYECKUX BOJIOKHAX B

IUHEeNHOM NPUOINKEHNH,
Oco6eHHOCTH PaclpoCTPaHEeHUs CBeTa B BellleCTBe. 3aTyXaHue U gucnepcus. [lucnepcust

TPYIIIOBEIX CKOPOCTeN. B3auMogencTBre U3nydeHus co cpenoi. OCHOBHEBIE ITapaMeTph
COBPEMEHHBIX ONITUYECKUX BOJIOKOH.

Pazmen 2. OGmue cBeeHNs 0 HeIMHENHLIX SBIeHUIX B QU3KKe U ONTHKE

Knaccudukanys mTHHEWHBIX ¥ HETMHEUHBIX SBIEeHUN. BusHrue 31eKTPOMarHUTHOXM CBETOBOK
BOJIHHI Ha ITapaMeTPHl ONTHYECKOU cpefbl. OOTONMIOMUHUCIIEHINA. BusiHNe HETUHEWHEBIX
SBJICHUY Ha PacIpOoCTpaHeHNe U3JIyYeHUs 10 ONTUYECKUM BOJIOKHAM Pa3/IMYHBIX TUIIOB.
BrinpsimneHue cBeTa. ['eHepanus BTOPOU U TPEThel TapMOHUKH.

Pasmen 3. 9ddekTr, CBI3aHHBIE C HETMHENHBIM IIPEIOMIIEHNEM CBETa

SddexT Keppa. ®a3oBasi caMOMOTY IS, KpOCCMOAY ALK, TeopeTudecKoe ONKCaHue U
3KCIepHMeHTalIbHbIE UCCIIeloBaHus (Pa30BOM MOAYISLUNA U KPOCCMOTYIISIIUN.
CamodokycupoBKa CBeTa. YCIIOBUS [AJIST BO3SHUKHOBEHUS ONTUYECKUX COMUTOHOB. CONUTOHHLIE
OTNTUYECKUE TUHUYU CBI3U

Pasgen 4. YeTtsipexBonHoBoe cMetnenune (YUBC).

TeopeTudeckoe ONUCaHUe U IKCIEePUMEHTAIbHOE UCCIIef0BaHNe YeThIPEXBOJIHOBOTO
cmernenus. KonuyecTBo KOMOUHAIIMOHHEIX 4acToT. ddpdekTuBrocts UYBC. Vuet UBC npu
npoektupoBanuy BOCC ¢ DWDM. BnusiHue Ha BOIOKOHHO-ONTAYECKUe cucTeMbl CcBs3u (BOCC)
C MyJbTHUIIEKCUPOBaHUEM B BOJIHOBOM 00actu (DWDM). BonnHOBEIE KOHBEPTEPHI.

P BOJIOKOHHO-ONITUYECKNE YCUIUTEIN Ha OCHOB KO3€eMeJIbHbIX 9]IEMEHTOB
Knaccudukalus, TpUHITUI OEHCTBUS, KOHCTPYKIINY, IIapaMeTphl, 0071acTy IPUMEHEeHHU s
BOJIOKOHHO-OIITUYECKUX YCUJIUTEJIEU Ha OCHOBE peK0O3eMeJIbHEIX 3JIeMeHTOB. PacueT
ITapaMeTpPOB ONTUYECKUX ycunuTesnel. [IpakTuyeckas paspaboTka ycunurened ansg BOCC.

P BrIHYXK€eHH dHre MaHpensintamMmMa-bpu H

JInHelHOe U HeJIMHEVHOe pacCesiHue U3JIyYeHUs B OIITUYECKUX BOJIOKHaX. PaccesHue Pases.
TeopeTruecKoe ONKMCaHue U SKCIIePUMEHTAIbHOE UCCIIEf0BaHUE BEIHYKIEHHOTO pacCesiHus
ManpgenbiiTaMMa-bpuIosHa. YUeT 3Toro SBineHus npu npoektuposanuu BOCC.
Hcnonbp30BaHue [jid OUarHOCTUKY JIMHENHBIX TPAKTOB.

Paspmen 7. BeiHykneHHOe KOMOMHAIIMOHHOE paccesHre PaMaHa.

[TpuHIMI OeNCTBUS, KOHCTPYKIINY, ITapaMeTphl, 06J1aCTH TPUMEHEHUS ONTUYECKUX
YCUTIATEJIeN, UCTIONb3yIomuX 3ppekT Pamana. CxemMel Hakauku. Mcronb3oBaHue B BOJIOKOHHO-
ONTUYECKUX CETAX CBA3U. PaMaHOBCKUE JIa3€epHL.
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OO611ast TPyA0EMKOCTDb OUCLUATIINHEL
144 gac(oB), 4 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

JK3aMeH

Bb1.B.[IB.01.01 OcHo8bl 06pabomku u3obpasiceHuii 8 6udeouUH(OPMAUUOHHBIX
cucmemax

lenu ocBOeHUS OUCHUUIIIUHEL

Llenbio mpemofaBaHus QUCHUIIITUHB «OCHOBH 00pab0TKY M300paxkeHui B
BUEOMHGOPMAIMOHHEIX CUCTEMax» SIBJISETCS:

o0y4yeHue CTyIeHTOB OCHOBaM MeTONI0B 00paboTKy n300pakKeHUil B
BUEOMHGOPMAIMOHHEIX CHCTEMAX, B TOM YHUCJIe - B CUCTeMax IU(PPOBOTO TeIeBUEHUS.

MecTo pucuuniavHe B CTpykType OII1

Oucuunnuaa «OcHOBH 00paboTku u300paxkeHU?W B BUAEOUHDOPMaLUOHHHIX
cucteMax» b1.B.]IB.01.01 gaBnsieTcsd OUCIUIIIMHON 110 BHIOOPY YacTu, popMUPYyeMOu
y4acTHUKaMu 00pa30BaTeJIbHBEIX OTHOIIEeHUU O6noKa 1 y4eOHOTro mjaHa MOATOTOBKHU
O6akanaBpuarta 1o HampaBneHuio «11.03.02 NHGOKOMMYHUKAIIMOHHBIE TEXHOJIOTUHN U
CHUCTEMBHI CBSI3U». VICXOMHBIM YPOBEHbL 3HAHUW M YMEHMUM, KOTOPEIMU IOJI2KEeH 00/1afaTh
CTYOEeHT, NPUCTyIas K H3YUYEeHWI0 MaHHOW [QOUCUUIIKUHB, ONpenenseTcs
M3ydeHHNEM TaKuX OUCLUUNNKH, KakK «MaTemaTuka»; «dusuka».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

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

- Crmoco6eH UCI0Ib30BaTh MOJI0KEHUS, 3aKOHEl ¥ METObl €CTECTBEHHLIX HayK U MaTeMaTUKHU
0715 pellleHus 3afgayd nHxKeHepHou gestenbHOCcTH (OITK-1)

- Crmoco6eH caMOCTOSITeIbHO IIPOBOOUTE 9KCIIepUMeHTaIbHEIE NCCTIENOBAHUS U UCII0Ib30BaTh
OCHOBHEIE ITpHEMbI 06pa00TKY U NPeCTaBIeHNs MONTyueHHbIX faHHbIX (OITK-2)

CopepxkaHue OUCIUIIINHBI

Pazmen 1. OcHOBHEIE ITapaMeTPhl BUIEONH(MOPMAITMOHHBIX CUCTEM.

[TousiTue o BUmeonH(pOPMaMOHHOM cucTeMe. MexXOyHapogHble CTaHAapTH B o0nactu BUC.
AHasoroeie ¥ ITUGPOBLIE CUTHATIB H300pakKeHUs
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Pasmen 2. Ananoroseie BUC. ®opMuUpoBaHWe CUTHATIOB SPKOCTH U IIBETHOCTH.

Bocnpounssenenne n3obpaxennit 8 BUC
®opmupoBaTeny "cBeT-curHan". PopMupoBaHUE CUTHANIOB SPKOCTHU M IIBETHOCTHU. ['aMMa-

Koppeknud. lIBeTokoppeknus. ®opMupoBaTeny "CUrHaI-CBET"

Paszpen 3. [Tudposrie BUC. ITudpoBas o6paboTKa n3006pakeHuUHN.

IucKpeTH3alys ¥ KBAHTOBaHNE aHAJIOTOBLIX CUTHAJIOB U300pakeHus. YCcTpaHeHNe
M30BITOYHOCTH. ANAUTUBHAS U MeAuaHHas QUIbTPAIUs IIyMOB.

OO1mast TPYA0EMKOCTD TUCITUIIINHEL
108 gac(oB), 3 3ET
dopMa MpoMexKyTOYHOM aTTeCTalluu

3aueT

b1.B.1B.01.02 Cucmembl omobpasdiceHus1 uHpopmauuu

e ocBOEHUS OUCUUIIINHEL

Llenbio mpemnomaBalus QUCHUTIINHEL « CHCTEMBI 0TOOpakeHusT HHGHOPMAIIH »
SIBJISIETCS:

n3ydyeHne GU3nYecKux MPUHIUIIOB PAOOTH OIITO3IEKTPOHHAIX YCTPOUCTB AJIs
3alMucy, XxpaHeHus, 00paboTKu U oToOpaxKeHus HHPOPMAIlMU, UX KOHCTPYKIIUN U
TIapaMeTpOB.

MecTo pucuuniavHel B CTpykType OI1

IOucnunnuHa «CucteMbl oToOpaxkeHus uHopmamnuu» B1.B.IB.01.02 sBnsercs
OUCIHUIIIMHON IO BHIOOPY YacTu, GopMUPYyeMOM ydyacTHUKaMM 0Opa3oBaTebHHIX
oTHoleHUU 6noka 1 y4yeOHOro mjaaHa IMOATOTOBKM OaKajlaBpuaTa IO HallpaBJIEHUIO
«11.03.02 MHGPOKOMMYHUKAIMOHHEIE TEXHOJIOTUM U CUCTEMBI CBA3W». HMCXOOHBIU
ypOBeHb 3HAHWU W YMEHWUHU, KOTOPBIMU [ONXKeH o0JlaflaTh CTYAEHT, IPUCTyIas K
M3Y4YEeHUIO0 NaHHOU OUCIUIIINHEB, ONpPedeNnseTcs U3ydeHHeM TaKuX OUCHUIIIAH, Kak
«MUKpPOIIPOLIECCOPHBIE YCTPOUCTBa»; «CXeMOTEXHUKA>.

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yuyeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuE ¢ PTOC:

- Cnoco0eH UCIIOIb30BaTh IOJI0KEHUS, 3aKOHBI U METOABI €CTECTBEHHBIX HAaYK U MaTeMaTUKHU
OJ1d pelleHud 3afayd nHxKeHepHoU gesaTenbHOCTH (OIIK-1)
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- Crioco6eH caMOCTOSITeIbHO ITPOBOAUTD 3KCIIEPUMEHTAIbHBIE UCCIIENOBAaHUS M UCIIOJIb30BATh
OCHOBHBIE ITpHEMBI 00pa00TKY U MIPeiCTaBIEHUS MONyYeHHBIX faHHbIX (OITK-2)

CopepxkaHue OUCIUIIINHEI

Pazpen 1. OnTruyecKue yCTPOKCTBA 3allUCH, XPaHEeHNS U CUUTHIBaHUS HHGOODPMAIINH.

du3nyecKue TPUHLUNIE U 9Q(GEKTH, UCIONIb3yeMble [JIs1 ONTUUYECKOUN 3aliCH, XPaHEHUS U
cunThiBaHuS nHGopManuu. [1noTHOCTH 3anucu. CKOPOCTH 3allMCHU M CUUTHIBAHUS.
KoncTpyknuu, GpyHKIIMOHAIbHEIE ¥ IPUHIUIIAAIbHEIE CXEMBI YCTPOKUCTB ONITUYECKOH 3aliCU U
CUMTHIBaHUS. BUIeoquckKu, MarHUTOONITHUYECKHE AUCKH, ToJorpadriecKre 3alOMAHAIINE
ycTpoucTBa. [IepCreKTuBE pa3BUTUS

Paszpen 2. F'onorpadryeckrie YCTPOKUCTBA OJIS 3alUCH, XpaHeHN W CYUTHIBAaHUS NHOOPMALIKH.
TeopeTuyeckre OCHOBH TO0rpaduieCcKol 3alrCy BOTHOBHIX MOJIeH (GHU3UYeCKUX 00BEKTOB C
1IeJThI0 CO3[IaHUS YCTPOUCTB M IPUOOPOB I XpaHeHUss HHDOPMaIuH, a TakKXKe [
HCCIIeqOBaHUS IIapaMeTPOB U XapaKTEePUCTUK (PU3UUECKUX TTOJIEN U TEXHUYECKUX 00BEKTOB.
TpeOoBaHUS K KICTOUHUKAM OIIOPHOT0 U3NydeHus. Fcronb30BaHue roorpapuieckKux
TEXHOJIOTHH B PAJUOOINTHKE, YCTPONCTBAX NHOOKOMMYHUKALNM. PeruCTpUpYIOIIe Cpeds! Os
ronorpaduyeckoi 3anucu. ['onorpadpruieckre n3MepeHus.

P HOBBI OITHYECKHUX METOLOOB TKHU UH Malluy

CTpyKTypHas cxeMa yCTpoucTB 06paboTku uHpopmaluu. [IpeobpaszoBanue ®ypre. JIUHIEL.
[TpocTpaHCcTBeHHBIE TapMOHUKHU. ONITHUECKHEe TpaHCIapaHTHL. [IpocTpaHCTBeHHas GUIIbTPaALIU.
P 4, KOMIIOHEHTHL ONTHYECKHUX CUCTEM TKHU WH Malluu

KoHCcTpyKIMY 1 TapamMeTphl IPOCTPaHCTBEHHO-BPEMEHHBIX, aKyCTOOIITUYECKUX,
3JIEKTPOONITUYECKUX U MarHUTOONITUYECKUX MOAYIATOPOB CBETa. MeTOoAbEl MaTeMaTuyeCKoro
OTIHCaHMS U PAaCUETOB.

Paspen 5. OnTuyeckue CUCTEMEI 0TOOPaKeHNsT HHOOPMAITUH

[TpuHIUIE pabOTH, KOHCTPYKIUYU UHAUKATOPHBIX TPUO0POoB. CBETOOMOIHEIE,
3JIEKTPOJIIOMUHUCLIEHTHEIE, BaKyYMHEIE, Ta30-pa3psgHble XXKUAKOKPUCTAJIINYECKUe
HHIWKATOPHL. [JMCKpPEeTHBIE HHOUKATOPH. MHOUKATOPHEIE TPUOOPHL.

Paspen 6. CxeMOTeXHUKA ONTHYECKUX CUCTEM 0TOOpaxkeHusT nHGOOPMAIIUH.

CTpyKTypHbIE U IPUHILKNINAIbHEIE CXEMBI YIIPaBIIeHU MHANKATOPHBIMYU ITPpUO0OpaMu.
ANITOPUTMEI ¥ IIPOTPaMMEBI [JI1 MUKPOIIPOIIECCOPHBIX CUCTEM, YIIPABJISIOIINX YCTPONCTBAaMU
oToOpaxkeHuss HHPOPMaIUHU.

Paspen 7. iaMepeHus IapaMeTPOB ONTUYECKUX CUCTEM 0ToOpaxkeHUs nHQOPMAIIUH.

MeTons! ¥ IpUOOPHL O U3MEPEHUS ONTUYECKUX U 3TIeKTPUIECCKUX ITapaMeTPOB YCTPOUCTB
oToOpaxkeHuss UHPOPMaIUH.

OO61mast TPYIOEeMKOCTb TUCIUTITAHEL
108 gac(oB), 3 3ET
®opma TPOMEKYTOYHOM aTTECTALIUU

3auger
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Bb1.B./IB.02.01 HumepHem eeuieii

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio MpemnomaBalHus OUCHUTIINHEL « UHTEepHeT Bellei» SIBIISIeTCS:

M3y4yeHue OCHOB IIOCTPOEHUST CAaMOOPTaHUIYIOUIUXCS CeTeN, 3HAKOMCTBO C
KoHIemnuel MHTepHeTa Beleli, BCEIPOHUKAIOIIUMYI CEHCOPHLIMU CETSIMH,
0eCIIPOBOOHBIMY CaMOOPTaHU3YIOIIUMHUCS CETSIMHU ¥ CAMOOPTAHUIYIOIIMMUCS CETSIMU
VIS aBTOTPAHCIIOPTA, @ TaKXe 0030p OCHOBHAIX ITPOTOKOJIOB YIIPABIEHUS TOCTYIIOM K
cpeme mepemavyd, MapuUIPyTU3aIMU U TPAHCIIOPTHOTO YPOBHS. [luciunnuHa « MHTepHeT
Belllell 1 CaMOOPTaHU3YIOIIKUECS CEeTH» NOJKHA o0ecreyrnBaTh GOPMUPOBaHUE
byHIaMeHTa IIOATOTOBKY OyTYIINX CITEIMaTuCTOB B 0071aCTH MPUHIMIINAIEHO HOBBIX
ceTel CBS3H, a TakKXKe CO3/laBaTh HE00X0mUMYI0 6a3y A YCIEIUTHOTO OBIafeHUs
TIOCJIEYIOMMMY CIIEIIUAIbHEIMU OUCIUIIINHAMY y4e0HOoTro m1aHa. OHa JoKHa
CI1oco6CTBOBATh PA3BUTHUIO TBOPYECKUX CIIOCOOHOCTEN CTYOEHTOB, YMEHUIO
(GbOopMyIHPOBaTh M PEIIaTh 3aJauy U3y4aeMoi CIelnalbHOCTH, YMEHUIO TBOPUYECKHU
IIPUMEHSTb U CAMOCTOSITEJIbHO TTOBHIIIATh CBOM 3HAHUS

MecTo pucuuniavHsl B CTpykType OI1

HOucuunnuia «MHTepHeT Bemek» B1.B.J1B.02.01 ABnseTcs OUCLUUIIUHOMN IO BEIOOPY
yactu, popMupyeMod yyacTHUKaMu 00pa30oBaTeIbHBIX OTHOIIeHUM 010Ka 1 yueOHOTO
nmjTaHa TOATOTOBKM ©OakKanaBpuaTa @00 HanpaBneHuio «11.03.02
NHpOKOMMYHUKAIIMOHHbLIE TEXHOJIOTUH U CUCTEMEI CBA3U». MCXOOHBIM YPOBEHb 3HAHUU
M YyMeHWM, KOTOPHIMU [OJIKeH o6nafaTh CTYyHeHT, IPUCTylas K U3y4eHUI0 JaHHOU
OVCLUIIIVHEL, OIIpeeNiaieTCs U3y4yeHUeM TaKuX OUCLHUIINH, KaK «BEICOKOCKOPOCTHEIE
ONTUYECKHUE CHUCTEMB CBSI3M [OJIs TPaAaHCOODPTHHBIX CETEU U CeTeu
noctyna»; «KoMmnbeioTepHoe obecriedyeHne pacyeTHO-IIPOEKTHOM U 3KCIIepUMeHTalbHO-
MCCJIeI0BaTEIbCKOU OesATEIbHOCTU.

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

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

- C1ocoOHOCTD OCYIIECTBINISITh MOHTAX, HACTPOUKY, PETYIUPOBKY TECTUPOBaHKWe 000PYIOBaHUS,
0TpPabOTKy PeKHUMOB pabOTH], KOHTPOJIb TPOEKTHHIX TapaMeTPOB PaOOTH U UCIIBITAHUS
000pymoBaHUs CBSI3U, 00ecreyeHre COOTBETCTBUS TEXHUUYECKUX IIapaMeTPOB
MH(POKOMMYHUKAIIMOHHBIX CUCTEM U /WU UX COCTABIISIONINX, YCTAHOBIEHHBIM
9KCIIyaTallMOHHO-TeXHUYeCKUM HopMaM (ITK-11)

- Cnioco0eH K TPOBENEHUIO PETTTaMEHTHALIX Pa00T Ha CETEBHIX YCTPOUCTBAX U MPOrPaMMHOM
obecreyeHNU HHPOKOMMYHUKAIMOHHOMN cucTeMHl (ITK-15)

- CnnocoOeH pa3pabaThiBaTh UMUTALIMOHHEIE MOIENIM COBPEMEHHEIX € TEPOTEHHBIX CETEN CBSI3U
¥ UCCJIEeI0BaTh IPHUHIUIE PYHKIMOHUPOBAHUS MIMPOKOTO CIIEKTPa TEIEKOMMYHUKAITMOHHBIX
TEXHOJIOTHU 1 TPOTOKO00B (ITK-38)
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CopepxkaHue OUCIUIIINHEI

Pasmen 1. VcTopus pa3BuTusd cetel cBg3u. Co3gaHue IPeNnOChIOK I MOSBIEeHUS KOHIIEIIINN
HuTepHerta Bemeii. UHTepHET OYAYIEro - CTPYKTYpa. TPUINIMOHHLIE CeTH. JIeTalolye CeTH.

SHGKTQOMB.FHI/ITHBIG ¥ MOJIEKYJIADHBIE HAHOCETH.
PaCCManI/IBaeTCH HCTOPHUA PA3BUTUA ceTel CBSI3U U IIPEAIIOCHIIKHY OJis1 BOSBHUKHOBEHU A

koHuennuu UHTepHeTa Bemell. AHanusupyeTcs npenanoxeHHas EsponeiickuM Cow30M
Knaccudukaims ang MatepHeTa Oyayinero B coctaBe: MHTepHeT miofe, UHTepHET Mefina,
UnutepHeT ycnyr, UaTepHeT 3Hepruu, UHTepHeT Beleii. [1o KaxXgoi 13 COCTaBISIOLIINX
[IPUBOAATCS ONPeNesIeHus U [ePCIeKTUBE pa3BUTUA. PaccMaTpuBalOTCS IPOPEIBHEIE
TEXHOJIOTHHU [JIS rpaxkngaHckoro obiectBa B CIIIA. TIporHO3upyeTcst YUCII0 COOOIIEe UM ISt
Pa3/IMYHbIX CUCTEM CeTeU CBSI3U. BBOOUTCSA U aHAJIU3UPYETCS [IOHATHE TPUJIJIMOHHBIX CeTel.
H3y4aroTcs IpUHIUIE IOCTPOEHUS U HOBLIE 3aja4¥ [10 pealnu3alyy JIeTaloluX CEHCOPHEIX
ceteni. [IpuBOOUTCS KlacCupuUKaiys HaHOCETEN Ha 9JIeKTPOMarHUTHEIE U MOJIEKYJISIPHEIE.
PaccMaTpurBaoTCsl BO3MOXKHEIE BapUaHTHL pealn3alui HaHOCETe! B TepareploBoM guana3oHe.
P 2. Ad Hoc nnu caMmoopranu vecd ceTu. [IpUIoKEeHUd CaMOOPraHu UXCS

ceTel. BQQH[}QHI/IKQ IO € CEHCOPHEIE CETHU KdK TEXHOJIOTHYECKAA OCHOBA BHEIPDEHUA

KoHnenuyu UHTepHeTa Bemen.. KnacTepusaiysa CEHCOPHLIX CETeN U OCHOBHBIE METOMBI
KJIaCcTepu3alluy, BKIIIoYasd 010 HEI TOPUTMEL HHOCTHU CETEeBOH IIaCHOCTH B

HCODHBIX CEeTAX
PaccmaTpuBarTCs onpeneneHe U IPUHLUIIL IOCTPOEHUSI CAaMOOPTaHU3YIOIINXCS CeTeH.
AHanu3upyoTcs Hanbonee U3BECTHHIE TPUTIOKEHUST CaMOOPTaHU3YIOMIUXCS U
BCENPOHUKAIOIINUX CEHCOPHEBIX ceTel. M3yyaeTcs KiacTepru3alusi CeHCOPHBIX CETEN.
PaccmaTpuBaloTCS ¥ aHATU3UPYIOTCS HOBBIE aJITOPUTMEI BEIOOPA IOJIOBHOTO y371a B CEHCOPHBIX
CeTsIX, B. TOM uucje 6uononoOHble. AHATU3UPYIOTCS U CPABHUBAIOTCS MIPOTOKOJIHI [ITIS
BCEIIPOHUKAIOIINX CEHCOPHBIX CeTel. AHAIU3UPYIOTCS 0COOeHHOCTH 00eCIieYeHUsT CeTEBOM
0e30MacHOCTY ¥ HOBBIE BU[IHI aTaK B CEHCOPHBIX CETSX.

Pasgen 3. Cetu M2M. Knaccudukanus cetert M2M 1o BupaM Tpadrka. Momenu ons
OIIOCPEeIOBAHHOI0 ¥ NICEeBIONETePMUHUPOBAHHOIO Tpaduka. [TyacCOHOBCKUM, CaMONONO0HBIN 1
AHTUIIEPCHCTEHTHHIM TpaduK. BnusgHre Tpadrka M2M Ha KaueCcTBO 00CIYKMBAHUS

TPAOUIIMOHHBIX VCIIYT CBA3N !QG‘-IB, BHUIOEO0, DaHHBIE). Croco0mI VMEHBITEHU A BIIMAHUSA T[:_)&(I)I/IKH
M2M.

PaccmaTprBaTCsS ceTH MalllMHa-MallinHa M2M U OPUHIUIIEL UX TOCTPOoeHus. ITpoBoauTcs
Knaccudukaius cetert M2M no Bugam Tpaduka. [IpuBoasTCS MOIOENH [AJIST OIIOCPEI0OBAHHOTO U
TICEBIOMIETEPMUHUPOBAHHOT0 Tpaduka M2M. M3y4yaloTcs MOHSITHS TyaCCOHOBCKOTO,
caMoIofoOHOTr0 ¥ aHTUIIEPCUCTEHTHOT0 TpaduKa. PaccmMaTpuBaioTcs mpo0aeMbl 00CTyKUBaHUS
TpaduKa MallliHa-MallluHa B ceTsAX cucTeM anutenbHol somouuu LTE (Long Term Evolution).
W3yyvaeTcs mons u pacrpepnenenue Tpapuka M2M B cmapTdhoHax. PaccMaTpuBaloTCsI METOMIBI
yMeHbIIeHUs BIUSHUS Tpadrka M2M Ha KauecTBO 06CTyKUBAHUS TPANUIIMOHHEBIX YCITYT CBSI3U
(peus, BUOEO, IaHHLIE).

P 4. UnT KT bHBIE TPAHCIIOPTHEI ™ (UT TPVKT HUTC. Ad H TU 01d
TPAHCIIOPTHEIX TB VANET. ApXUTEKT terr VANET HHOCTH II 4§
HUU IIACHOCTH Y i VANET

PaccMmaTpurBaloTCcsl MHTeNIeKTyalbHble TpaHCopTHEIE ceTH (MTC) KakK KOHBEPreHTHas
3BOJTIOLIUST COBPEMEHHBIX TEXHOJIOTUHM OeCIIpoBOAHOM CBsI3u. M3y4atorcs 1enu u 3amauu UTC, a
TaK>Xe MeTOIbl uX mocTuxkeHus. [IpousBomutcs knaccudukamus Ad Hoc ceteit mns
TPaAHCIIOPTHHIX CPEMICTB C TOYKHU 3PEHHUS apXUTEKTYp MOCTpoeHus. PaccMaTpuBaeTcs
BO3MOXKHOCTB IIepefadyy pa3IuYHbIX BUMOB TpadrKa (peds, BUneo, naHHbe) yepel cetu VANET,
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a TakxXe WX B3auMOBNusHUE. MiccrenyeTcs BIUsSHUE BHEITHUX (AKTOPOB (OKPYyXKEHUeE,
IIJIOTHOCTh TPAHCIIOPTHOT'O TIOTOKA) Ha XapaKTEPUCTHKY IlepefiaBaeMoro tpaduka.

Paspmen 5. OGnayHble CePBUCH OIS MONKI0OYeHNs MHTepHeT Bemlel. KauecTBo 00COYXKUBAHUS B

CeTSX CBSI3M OOINEro Imojib30BaHU ¥ HOPMATHBHO-IIPAaBoBas 0a3a [Jis MPOBEeNEHNsT U3MEPEHUH.
PaccmaTpuBaloTCs CyLIeCTBYIOIIME 00IauyHble CEPBUCH IJIS TOAKIIOYeHSI IHTepHeTa Belllel,

HHTepderch B3auMOAENCTBUS, IPOTOKOJBE 00OMeHa faHHBIMU. KauecTBO 06CTyKUBaHUSA B CETSIX
CBs3U OOIIEro MoIb30BaHUs U UX IPUMEHUMOCTh CYIIECTBYIOIIUX ITOAXO0N0B [JIs ITepefayin
Tpaduka MHTepHETa Bellel. PaccMaTpuBaeTCss HOPMaTHBHO-IIPaBoBas 6a3a [IJIsi TPOBeIeHUsT
usMepenuu B cetsax Ethernet, WiFi. ZigBee, Bluetooth u ap. AHanu3upywTC peKOMeHAaluN
Y.1540, Y.1541 u 3GPP.

OO61masi TPYyIOEeMKOCTb MUCIUTITAHEL
108 gac(oB), 3 3ET
®opma TPOMEKYTOYHOM aTTECTALUU

3auger

Bb1.B.[IB.02.02 TaxkmuavHbiii HHmepHem u uHmepHem HaeblK08

LTenu oCBOEHUS MUCLUIIIAHEL

Llenpro npenogaBaHus QUCLUIIINHLL « TaKTUNBHBIN MHTEPHET U UHTEPHET
HaBLIKOB» SIBJISIETCS:

OcBoeHUe COBpEMEHHHIX KOHIenIn TakTuabHoro MHTEpHeTa U MHTEepHETa
HaBLIKOB.

MecTo gucuunauHbl B CTPyKType OI1

HucuunnvHa «TakTunbHbENM MHTEpHET 1 nHTepHeT HaBHIKOB» B1.B.[1B.02.02 aBnseTrcs
OUCIHUIIIMHON IO BREIOOPY YacTu, GOpMUPYyeMOM ydyacTHUKAMM 0Opa30BaTeIbHHIX
oTHolIeHuY 6moka 1 y4yeOHOro mjaHa IMOATOTOBKM OaKajlaBpuaTa IO HallpaBJIEHUIO
«11.03.02 MHGDOKOMMYHUKAIMOHHEIE TEXHOJIOTUM U CUCTEMBI CBA3U». MCXOOHBIN
ypOBEeHb 3HAHUU W YMEHHMU, KOTOPHIMU MOJXKeH o0afaTh CTYOEHT, IPUCTyIas K
M3yY4YEHUIO0 NaHHOW OWCLUIIIMHEL, ONpenesisieTCd U3y4YeHHeM TaKuxX OUCIUIIINH, KakK
«BBICOKOCKOPOCTHEIE OIITUYECKNE CUCTEMBI CBSI3U [JI1 TPAHCIOPTHHIX CETEU U CeTeu
nocTtyma»; «CeTu CBI3U IMSITOT0 MOKOoNeHus (5G)».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tponecc u3ydeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuE ¢ PTOC:
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- CrtocoGHOCTE OCYIIECTBIIAITE MOHTAXK, HACTPOMKY, PETYIIUPOBKY TECTUPOBaHUE 000PYIOBaAHMUS,
0TpaboTKy pekuMOB paboTkl, KOHTPOJIb IIPOEKTHHIX ITapaMeTpPOB PaO0ThHl U UCIIBITAHUS
o0opymoBaHus CBsI3u, oOecreueHre COOTBETCTBUS TEXHUUECKUX [TapaMeTpOB
MH()OKOMMYHUKALIMOHHBIX CUCTEM U /MJIM UX COCTABJISIONIUX, YCTAHOBIIEHHBIM
3KCIIJTyaTalliOHHO-TexHu4YeCcKuM HopMmaM (ITK-11)

- Crioco6eH K MTpOBEEHUI0 PeTIaMEeHTHBIX Pab0T Ha CETEBBIX YCTPOMCTBAX U MIPOrPaMMHOM
obecrieyeHn THHOKOMMYHUKAIIMOHHON cucTeMsl (ITK-15)

- Cnoco6eH pa3pabaThBaTh KMUTAIIMOHHEIE MOIENI COBPEMEHHEIX IeTEPOTE€HHBIX CEeTEH CBSI3H
U HCCIIeIOBATh MIPUHIUIIE QYHKIMOHUPOBAHUS IITMPOKOTO CIIEKTPA TeJIeKOMMYHUKAIMOHHbIX
TEeXHOJIOTHM U POoTOoKO00B (ITK-38)

CopepxkaHue OUCIUIIINHEI

Pasgen 1. Beenmenue.

HicTopus pa3BUTUS IPENCTABICHUN 0 IPUIIOKEHUSIX CETEH CBSI3M U TPeOOBAHUSX K CETSIM CBSI3H
Pasmen 2. [Ipunoxenus TaKTUILHOTO UHTEPHETA

OnpepneneHre KOHIENUUN TakKTUIBHOTO UHTEPHETA. Pacmupernnue QyHKIUK CeTel CBSA3H.
[TpuMepH! MPUNI0KEHUN TaKTUIILHOT'0 UHTEPHETA

Paspen 3. TaKTUALHLIM UHTEPHET: HOBLIE TPEOOBAHUS K CETSIM CBSI3HU

TpebGoBaHUS K Hale2KHOCTH ¥ KPYTOBOM 3ajepxkKe. TpeboBaHMs K KofjeKaM. TeXHOJIOTHUHY CeTen
cBs3u 5G

Paspen 4. TaKTUALHBIM UHTEPHET: KAUYeCTBO 00CTyKMBaHUS

Hamenenus B TpeboBanusix K QoS u QoE mis npumoxeHu TaKTUIIBHOTO IHTepHeTa.
Pa3paboTka HOBHIX METOMIOB OIIEHKM KayeCTBa Iepefadr TaKTUIIbHOM nHDOpMaIuu

Paspen 5. UHTepHET HABLIKOB

VHTepHeT HaBLIKOB KaK pa3BUTHE KOHIEeNIMN UHTepHeTa Bemelr u TaKTUIIBHOTO UHTEPHETA.
HoBrle mpumoxeHnus u TpeOOBaHUS K CETH.

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

3auer

b1.B.1IB.03.01 O6was ¢pu3uyeckast no020moeKa

Llenu ocBOeHUS OUCLIUITIIUHEL

Llenbio npemnomaBaHus ouCHUTIINHEL «O011as Gpuandeckast MIOATOTOBKA» SBIISETCS:
nu3ydyeHne u GopMupoBaHue GU3NYECKON KYJIbTYPhI TIMYHOCTU U CIIOCOOHOCTHU
HalpaBJIEHHOT'0 UCII0Th30BaHUS pa3HOO0Pa3HBIX CPEACTB PU3NUECKOU KYIbTYPHI,
CIIOPTa ¥ TypuU3Ma I COXPAaHEHUS U YKPEIJIEHUS 300POBbs, ICUX0(hU3UUECKON
TIOITOTOBKY ¥ CaMOTIOATOTOBKHM K OyayIiel XKU3HU U MPodeCcCruoHaIbHOU NeITeIbHOCTH.

MecTo pucuuniuHe B CTpykType OI1
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OucuunnuHa «OO0mas ¢usndeckas mnoaroroBka» B1.B.[IB.03.01 saBnsetcs
OUCIHUIIIMHON IO BHIOOPY YacTu, GOopMUPyeMOM ydyacTHUKaMM 0Opa3oBaTebHHIX
oTHoweHUU 6moka 1 yuyeOHOro mjaaHa IMOATOTOBKM OaKajlaBpuaTa IO HallpaBJIEHUIO
«11.03.02 MHGOKOMMYHUKAIMOHHEIE TEXHOJIOTUU U CUCTEMBI CBA3W». KMCXOOHBIU
ypOBeHb 3HAHWU W YMEHWUMU, KOTOPBIMU [ONXKeH o0JlaflaTh CTYAEHT, IPUCTyIas K
U3y4YEHUIO NaHHOW OWCLMUIIIMHEL, ONpefesisieTcd U3yYeHUEeM TaKuX OUCLUIIINH, KakK
«Qu3nyeckas KyJbTypa U CIOPT».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

- Crioco6eH moaepKuBaTh NOIKHEIN YPOBEHb (GU3MUECKOM TOATOTOBIEHHOCTH OJIS
obecreyeHus MOTHOLIEHHOM COIIMAIbHOM U MpodeccroHanbHoi aestenbHocTa (YK-7)

CopepxkaHue OUCIUTIINHEL

P 1. MeToguKa IIpoBeneHns V4eO0HO-TPEeHUPOBOYHOL HATHUSI

O1ueHKa ABUraTeIbHOM aKTUBHOCTU U CYTOYHBIX 3HEPreTUUYEeCKUX 3aTpaT. ba30BeI KOMIITIEKC
yIpaxHeHu# o0uiei Gu3ndeckoy moaroToBKYU. Mcronb30BaHue OIBUXKHEIX, CIIOPTUBHBIX UI'D.
P 2. OB HYe OBHATaTeIbHBIMH HaBHKAaMH U METOOAMY IPOBENEHNS 3aHATUM II i
Gu3nyecKoy MOOTrOTOBKH.

MeToguKa CaMOOIIEHKH YPOBHS ¥ IUHAMUKHU OOIIE U CrlelnaabHOM GUu3nIecKon
moroToBieHHOCTH. O3HAaKOMIIEHNe U 00yuyeHue OBUTATeIbHEIM HaBbIKaM Ha 3aHSATUSIX 001Iei
Gbu3MYeCcKol MOAroTOBKY. ba30oBEIi KOMIIIEKC YIIpaxKHeHUH 0011el Gpu3ndecKo MOAr0TOBKHY.
Pazgen 3. [ToBhIIIeHNE YPOBHS (GVHKIIMOHAIBHEIX U IBUTATEIbHEIX CIIOCOOHOCTEMH
HaIlpaBIEHHOT0 (OPMHUPOBAHUS KAa4eCTB ¥ CBOWCTB TMNYHOCTH.

MeTonb CaMOKOHTPOJISA 3A0POBbs, GU3NIECKOT0 PA3BUTUI U PYHKLIKXOHATIBHON
MIOATOTOBJIEHHOCTH. KOMIIJIEKCHOE 3aHsATHE: YIIPakKHEHUS OJIs1 pa3BUTHUS THOKOCTH,
BHIHOCJIUBOCTH, CUJIBI, OBICTPOTH ¥ JIOBKOCTH. MICITOSIb30BaHUE TOJBUKHEIX, CIIOPTUBHBIX UT'D.
Paspen 4. OBnafeHre MeTOOaMu U crioco0aMy QU3KYIbTYPHO-CIOPTUBHON OeSTeTbHOCTH.
CpencTBa 1 METOMOBI MBILIIEYHOX pejlaKCallii B CIIOPTe. MeTOoAbl CIOPTABHOM TPEHUPOBKHU.
KommekcHoOe 3aHsTHe: YIIpaXKHEeHUS I Pa3BUTHS OCHOBHBIX (PM3WYECKNX KauyeCTB.

Pasgen 5. HanpaBneHHOe pa3BUTHE OCHOBHEIX GOM3NYECKUX KadyeCTB. [I0ATOTOBKA K coavye
HopMaTuBOB I'TO.

MeTonuKM CaMOCTOSITEJTbHOT'O OCBOEHUS OTHEJIbHEIX 3JIEMEHTOB PO eCCUOHAIBHO-TTPUKIaTHON
¢usudeckou moarotosku ([MI1OIT). KoMmniekcHoe 3aHATHe: YIpaXKHEHUS /I Pa3BUTUS
OCHOBHBIX ()M3MYECKUX KaueCTB. [I0Ar0TOBKA K BHIIOJTHEHUIO TECTOBHIX UCIBITAHUM U COade
HopMaTuBOB ['TO.

P [Ipu TeHHUE OIBITA MPAKTHYECKON NesaTeIbHOCTH, IOBBIIIEHNS BHS
(yHKITMOHATBHBIX U OBUTATEIBHBIX CIIOCOOHOCTEMH.,

KomrmnekcHoOe 3aHsATHE: YIIPaXKHEHUS AJIS1 Pa3BUTHUS OCHOBHBIX PU3MUYECKHX KaueCTB.
Hcnonbp30BaHKe TOOBUKHBIX, CIIOPTUBHEBIX UT'D.
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OO611ast TPyA0EMKOCTDb OUCLUATIINHEL
328 gac(oB),
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

b1.B.[IB.03.02 AdanmauuoHHas (pu3duueckasi no020moeKa

Ilenu ocBOEHUS OUCLUUIIIUHEL

Lenbro InpenogaBaHusd JUCIUIIIINHBI «ApganTtanoHHas (1)I/I3I/I‘-IeCKa${ IIOATOTOBKaA»
ABIIAETCA:

MaKCHMaJIbHO BO3MO2KHO€ PAa3BUTHE KHU3HECII0COOHOCTH YEeJIOBEKa, UMEIOIIEero
OTKJIOHEHHA B COCTOSAHHNHU 300POBBA U obecrieyeHre OMTHMAILHOIO pexuMa
Q)YHKL[I/IOHI/IPOBaHI/IH OBUTATEIbHBIX BO3MOXKHOCTEH, OYXOBHLIX CUJI, UX TAPMOHHU3AIIHUIO
OJIsi CaMOpealin3allii B Ka4eCTBe COIIMAJIbHO U MHOWBUAYAJIBHO 3HAYHUMOT' O Cy'6"beKT8..

MecTo pucuuniavHel B CTpykType OII1

HuciunnuHa «ApanTtanuoHHas ¢u3ndeckas noaroroBka» b1.B.[1B.07.02 saBnseTcs
OUCLUIIIMHON 1O BBIOOPY 4YacTh, popMupyemas ydacTHUKaMu oOpa3oBaTeIbHHIX
oTHoleHu# Omoka 1 yuyeOHOro mjaHa IMOATOTOBKM OaKajlaBpuaTa IO HaIlpaBJIEHUIO
«11.03.02 MHGOKOMMYHUKALIMOHHEIE TEXHOJIOTUM U CUCTEMBI CBA3W». HMCXOOHBIU
ypPOBEeHb 3HAHUU M YMEHWHMU, KOTOPHIMU MOJXKeH 00JlaflaTh CTYOEHT, IPUCTyIas K
M3Y4YEeHUIO0 NaHHOU OWCIHUIJNHE, ONpeeNseTcs U3ydeHueM TaKuxX OUCLUIIINH, KakK
«®uanyeckas KylIbTypa 4 CIIOPT».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tponecc u3ydeHus: QUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINN:
B cootBeTctBuu ¢ PT'OC:

- Crmoco6eH ToAepKUBaTh NOJIXKHBIM YPOBEHb (PU3UYECKOI TOATOTOBIEHHOCTH OIS
obecrmeyeHus MOJTHOIIEHHOW COIMaNbHOM U TpodeccroHanbHOl fesiTenbHoCTH (YK-7)

CopepxkaHue OUCIUIIINHEI

Paspgen 1. [ToBhIlIeHNEe VPOBHA QVHKIIMOHANLHELIX M IBATATEIbHBIX CIOCOOHOCTEN

HallpaBJIEHHOI'O QIIOQMI/I[)OBaHI/IH Ka4YeCTB ¥ CBOMCTB IUYHOCTH.

OueHKa ABUraTeIbHOM aKTUBHOCTU U CYTOYHBIX 3HEPreTUYEeCKUX 3aTpaT. ba30BEI KOMIIJIEKC
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yIpaxHeHu# ob1ieit Gu3ndeckoi moaroTOBKH.

Pasmen 2. OBnameHre MeTomaMu U croco0aMu QU3KYIbTYPHO-CIOPTUBHON OeSITeTbHOCTH.
MeTopnuKa IpoBeeHUs IPOU3BOACTBEHHONW TUMHACTHAKY C YY€TOM 3afJaHHbIX YCIIOBUH U
XapakTepa Tpyna. ba3oBell KOMIIIEKC yIIpaxkKHeHuH 0011el Gpu3ndecKoy MOAroTOBKYA. MeTOo/Ib
TPeHUPOBKHU. COBEPIIIEHCTBOBaHNE KOOPIUMHAIIMOHHEIX CIIOCOOHOCTEH.

Pasgen 3. Pa3BuTHE OCHOBHBIX £12I/I3I/I‘-IGCKI/IX Ka4eCTB C Y4YE€TOM H[)OTHBOHOKBB&HHﬁ Inpu

pa3nuyYHBIX 3a00/IeBaHUSX.
MeTonb CaMOKOHTPOJISA 3A0POBbs, GU3NYECKOI0 PA3BUTUS U PYHKIIMOHAIBHON

IIOATOTOBJIEHHOCTH. KpyroBasi TpeHUPOBKA. YIIpaXKHEHUS IS Pa3BUTUS BHIHOCIIUBOCTHU
(amanTuBHBIE (GOPMEI): CHIIOBBEIE YIIPAXKHEHHUS C TIOCTETIEHHBIM YBETUYEHUEM BPEMEHHU UX
BBLITTOJTHEHUST; OETOBbIE YIIPAXKHEHUS Ha pPa3/IUYHbIe JUCTAHIUY C PA3IMYHBIME UHTEPBaIaMu
oTObxa (aHaspoOHas U aspoOHas Harpy3ka).

Paspgen 4. [ToBhInieHre YPOBHS QYHKIIMOHATBHBIX ¥ OBUTATENILHLIX CIOCOOHOCTEH
HalpaBIIeHHOT0 (OPMUPOBAHUS KAUYEeCTB U CBOMCTB JINYHOCTH.

MeTonuKa caMOOIIEHKY YPOBHS U IUHAMUKHU (pU3NUIECKOU OATOTOBIEHHOCTU. KoMmeKcHOe
3aHSATHE: YIIPAaXKHEHUS [/ Pa3BUTUS TMOKOCTH, BEIHOCIIMBOCTH (@anTUBHBIE (OPMEI), CUITBI
(amanTuBHBIE GOPMEI), OBICTPOTEL U JIOBKOCTH.

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 KauecTs. Mcrnonb30BaHue MOOBUKHBIX, CIIOPTUBHEIX UTP.

P [Ipu TeHHe ONBITA TPAKTUYECKON NesTeIbHOCTH, IIOBHIIIEHN BHA
(QYHKITMOHATBHBIX ¥ OBUTATEIbHBIX CIIOCOOHOCTEMH.

KommekcHoe 3aHSITHe: YIIPaxKHEeHUS /I8 Pa3BUTHS T'MOKOCTH, BEIHOCTUBOCTH (afallTUBHEIE
dbopMel), cuitkl (aganTuBHEIE GOPMEI), OBICTPOTHL U JIOBKOCTH. MCIIO/Ib30BaHWe TMMHACTHYECKHUX
yIpaxHEeHW, 3]IeMEHTOB a3poOuKy (aganTuBHEIE POPMEI).

OO61mast TPYAO0EeMKOCTD HUCITUIIINHEL
328 gac(oB),
dopMa MpoMexKyTOYHOM aTTeCTalluu

3auer

b1.B.[IB.03.03 Cekuuu no eudam cnopma

lenu ocBOEHUS OUCHUUIIIUHEL

Llenbio mpenofgaBaHus OUCHUIIIUHEL « CEKIIMU 10 BAaM CIIOPTa» SIBISETCS:
lenpio mpernogaBaHUsS OUCHUIIWHB «JIEKTUBHBIE HOUCIUAIIIAHEL 110
dbusmyeckou KynbType u crnopty (CeKuuu 1o BUAaM CIIOPTa)» SBASETCS H3y4YeHHUe U
dbopmupoBaHue PU3NUECKON KYIbTYPH TUYHOCTHA U CITIOCOOHOCTH HAIPaBIeHHOTO
MCII0JIb30BAHUS PA3HO0OPa3HbIX CPECTB (GU3NIECKON KYIbTYPHI, CIIOPTA U TypU3Ma
[JISI COXPaHEHUS U YKPEIJIeHUS 3[0POBbs, ICUX0(PU3UIECKOU ITOATOTOBKH 1
CaMOTIOATOTOBKHY K OymyIied XXu3HU U MPoheCcCHOHaIbHOM esSTeTbHOCTH.
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MecTo gucuunIuHLL B CTPyKType OI1

[ucounnuia «Cekuuu 1mo Bugam croprta» b1.B.JIB.03.03 gBnsieTCS OUCHUUIIIUHOU 10
BEIOODPY YacTH, popMuUpyeMo# ydacTHHKaMHM 00pa30BaTebHEIX OTHOIIEeHuH 6i1oka 1
yueOHOTO IJlaHa IOATOTOBKM OakKalaBpuaTa 0 HamnpaBiaeHHio «11.03.02
HNHpOKOMMYHHUKAIIMOHHLIE TEXHOJIOTUM U CUCTEMEI CBSI3U». MCXOOHBIM YPOBEHb 3HAHUM
U YMeHUM, KOTOPHIMU [OJIKeH 00/1amaTh CTYOEeHT, IPUCTyIas K U3y4eHUI0 JMaHHOU
OUCIIUIIINHEI, OIpedesnseTcs M3ydeHHMeM TaKHxX OUCHUININH, Kak «Pusnmdyeckas
KYyJIbTypa U 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.

B xome Mpox0XKIeHus MPOU3BOACTBEHHOM MTPAKTUKU CTYAEHTH 3HAKOMSITCS C
000pyOoBaHKEM, TEXHOJIOTUYECKUMHU IIPOIIeCCaMM M OpraHu3aIued Ipou3BOICTBA
COBPEMEHHHIX MIPEANPUATUN BHIITYCKAIOIIUX OIITUKO-3JIEKTPOHHOE 000pyIOBaHue, [JIs
HAPOOHOTO X031 CTBA, TAaCCUBHOE U aKTUBHOE 000pymOBaHUe [IJIST ONTUYECKUX CeTel
CBSI3Y, 3aHUMAIOIIUXCS TPOEKTUPOBAHUEM, CTPOUTEILCTBOM UM 3KCIITyaTaluen
BOJIOKOHHO-OTITUYECKUX CUCTEM M CETEeH CBSI3H.

OTa 1eNlb JOCTUTAETCSA ITyTeM PelleHus CIenyolux(er) 3agad(u):

- 3aKpelljieHre Ha MMPaKTHKe 3HaHUM U YMEHUH, TTOTy4YeHHBIX B IIPOIlecce
TEOPETUYECKOT0 00yUeHNS;
- pa3BuTHE IPodeccruoHaTbHLIX HAaBLIKOB;
- O3HAKOMJIeHHe C 00Iel XxapaKTepPUCTUKONW 00beKTa MPAKTUKK U IIPaBUIaMHU
TEeXHUKH 0e30IaCHOCTH;
3anaan1/I IIPAKTHKHU TaKZKe ABIISAIOTCA: PAa3BUTHE HAaBHIKOB HeHOBOfI
KOMMYHHKaIIMK; OBJIaieHHUEe CTYJEHTaMK OCHOBAMHU HHHOB&HHOHHOﬂ
nesaTenbHOCTH; GOPMUPOBaHNE YMEHUY IPUHUMATh CaMOCTOSITENIbHBIE PEIleHUs Ha
KOHKPETHHIX Y9aCTKaXx paﬁoTbI B PE€aJIbHBIX ITPOM3BOACTBEHHEBIX YCIIOBUAX.
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MecTo npakTuku B CTpyKType Ol

«Texnomornueckasi (IpOeKTHO-TeXHONIOrn4YeckKas) npaktuka» b2.B.01.01(IT) Bxomut B
6ok 2 yueGHOTO IMjIaHa, KOTOPHIM OTHOCUTCS K BapUATHUBHOU 4YaCTH, U SIBISAETCS
00s13aTeNIbHOM COCTABHOM YaCThi0 00pa30BaTEIbHOM NPOTpPaMMbl 110 HalpaBlIeHUIO
«11.03.02 MHDOKOMMYHUKALIMOHHBIE TEXHOJIOTUY ¥ CUCTEMEI CBSI3U».

«TexHomoruyeckas (HpOGKTHO-TeXHOHOTI/IqeCKaH) IIpaKTHKa» OIINPAE€TCA Ha 3HaHHuA
IMOJIYHEeHHEBIE IITPHU HM3YUYEHHHU IIPEeAINEeCTBYIOIUX NUCIHUIIIINH, d TdKXKeE€ Ha 3HAaHHUA U
IIPaKTHYE€CKHNE HaBBIKK, IIOJIYYE€HHBIE€ IIDHU TPOXOXIOEHHUHU HpaKTI/IK(I/I)
«O3HaKOMHUTENbHAS IIPpaKTHUKa».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

B mporiecce mpoxoxkaeHUs IPAKTUKY CTYOEHT GOPMUPYET U IEMOHCTPUPYET CIIeAyIoIIue
KOMIIETEHIIUHU:

- Crioco6GeH OCyIIeCTBISATh MOHTAXK, HaJlafIKy, HACTPOUKY, PET'YIIUPOBKY, OILITHYIO ITPOBEPKY
paboTOCIIOCOOHOCTH, UCIIBITAHUS U CHAYY B 9KCIUIyaTallUI0 COOPYXKEHUM, CPEICTB U
obopymoBauus ceteit (ITK-8)

- Crioco6eH OCyIIeCTBISATh Pa3BUTHE TPAHCIIOPTHEIX CeTel U ceTel mepegauyn JaHHBIX, BKIOYas
CeTHU PafiuoOOoCTyIla, CIIyTHUKOBEIX CUCTEM, KOMMYTAI[MOHHBIX IIOICUCTEM U CETEBBIX IIAaTPOPM
(TIK-9)

- CriocobeH K c6opy, 00paboTKe, pacipenene o ¥ KOHTPOJIIO BEITOTHEHUS 3asBOK Ha
TEXIOANePKKY 000PyHOBaHUS C IIOMOIIbI0 MHPOKOMMYHUKAIIMOHHBIX CUCTEM ¥ 6a3 JaHHBIX
(TIK-10)

- CrtocoGHOCTE OCYIIECTBIIITE MOHTAXK, HACTPOMKY, PETr'yIUPOBKY TECTUPOBaHKE 000PYIOBAHMUS,
0TpaboTKy PeKUMOB pabOThl, KOHTPOJIb IIPOEKTHHIX IAapaMeTPOB PAOOTH ¥ UCITBITAHUS
o0opymoBaHus CBsI3K, 0OecredyeHre COOTBETCTBUS TEXHUUYECKHUX [TapaMeTPOB
MH(POKOMMYHUKAIIMOHHBIX CUCTEM U /WU UX COCTABIISAIOUINAX, YCTAHOBIEHHBIM
3KCIIJTyaTalliOHHO-TeXHu4YecKuM HopMmaM (ITK-11)

- Crioco6eH OCyIIeCTBISATh AfMUHUCTPHUPOBAHKE CETEBBIX MMOACUCTEM HH(POKOMMYHUKAIIMOHHBIX
cucTteM u /unu ux cocrapngmomux (ITK-12)

- Crioco6eH K afMUHUCTPUPOBAHHUIO ITPOIIECCA OLIEHKH MMPOU3BOIUTEIBHOCTH ¥ KOHTPOJIS
HCIIOTb30BAHUS ¥ IPOU3BOOUTENILHOCTH CETEBHIX YCTPOMCTB, IPOTPAMMHOTO 00ecreYeHnst
“H(pOpPMaUMOHHO-KOMMYyHUKaIMOHHOU cucTeMsl ([1K-13)

- Crioco6eH K afMUHUCTPUPOBAHUIO CPeCTB o0ecreyeHrss 0e30IMaCHOCTH yIaJIeHHOTO IOCTYIIa
(omepallMOHHBIX CUCTEM U CIIeI[MaIu3upOBaHHBIX TPOTOKO0I0B) (ITK-14)

- CriocobeH K MPOBEIeHUI0 PerIaMeHTHBIX Pab0T Ha CETEBHIX YCTPOMCTBAX U MIPOrPaMMHOM
obecneyeHny MHPOKOMMYHUKALIMOHHOU cucteMsl ([TK-15)

- Crioco6eH TPOBOAUTH PACYETHI TI0 MTPOEKTY CeTel, COOPYKEHUHM U CPeHCTB
MH(POKOMMYHUKAIIUY B COOTBETCTBUY C TEXHUYECKUM 3aflaHUEM C UCIIOIh30BaHUEM KaK
CTaHOAPTHBIX METOHOB, IPUEMOB ¥ CPEMICTB aBTOMATU3aluy IIPOEKTUPOBAHHUS, TaK 1
CaMOCTOSITEJILHO CO3[jaBaeMbIX OpUTMHAJIBHEIX ITporpamm (ITK-22)
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- Crioco6GeH OCyIIeCTBISATh IIOATOTOBKY TUIIOBHIX TEXHUYECKUX IIPOEKTOB U IIEPBUYHBIN
KOHTPOJIb COOTBETCTBUS pa3pabdaThiBaeMbIX TPOEKTOB ¥ TEXHUYECKOW JOKYMEHTAIMU Ha
pasnuyHble HHPOKOMMYHUKAIIMOHHBIE 00BEKTH HAIllMOHATBHBIM U MeXKIYHAPOOHEIM
CTaHJapTaM M TexHu4YecKuM peritameHTam (I1K-23)

- Crioco6GeH K OpraHu3aluy ¥ MPaKTUYEeCKOMY OCYIIECTBIIEHUIO CTPOUTEILCTBA IMHENHBIX
ONITUYECKHUX U IJTIEKTPUUECKUX TPAKTOB TPAHCIIOPTHBIX CETEM CBS3U M CETEH [OCTYIa, BKII0Yas
TEeXHOJIOTHY MPOKJIAAKK ¥ MOHTaxkKa ONTHYECKUX U IEKTPUUECKUX Kabesel, KOHTPOJIbHEIE
“3MepeHus, IpueMocnaToYHsle ucnbitTauus (ITK-27)

- CriocoGeH opraHu30BaTh TEXHUYECKOe 00CIyKUBaHKE (9KCIIJIyaTalluio), BKI04Yasi OXpaHHbLIe
MEepPONPHUITHS, IPOGUITaKTUYECKHE ¥ aBapUMHBIe H3MEPEHUS, a TaKKe PEMOHTHO-
BOCCTAHOBUTEJIbHEIE PAOOTHI TMHEHHBIX ONITHYECKUX U IJIEKTPHUYECKUX TPAKTOB TPAHCIOPTHEIX
ceTell CcBA3U U ceTen goctymna ([1K-28)

- Crioco6eH K MPOEKTUPOBAaHUIO, CTPOUTENBCTBY U KCIIIyaTalliid CTPYKTYPUPOBAHHBIX
KabeJIbHBIX CUCTEM IJIsI JIOKA/IbHBEIX CETEeH CBSI3M, COBMEIIAIOIIUX ONTUYECKHE U IJIEKTPUUYECKHe
koMnoHeHTH! ([TK-29)

- Crioco6eH K BHIOOPY ¥ CPABHUTEILHOMY aHAJIM3y BAPUAHTOB MPOEKTUPOBAHUS JTMHEMHBIX
ONITUYECKHUX U IJTIEKTPUUECKUX TPAKTOB TPAHCIIOPTHBIX CETEH CBS3M M CETeH [OCTYIa, BKII0Yas
M3bICKaTEeNIbCKUe paboTrl, BbIOOP Kabesis, TaCCUBHOTO M aKTHBHOT'O CETEBOI0 060PYyAOBaHUs, K
OpraHM3aIliK COTJIACOBAHUS IPOEKTHHIX PEIIeHUN C 3aMHTEePEeCOBAaHHLIMY opranu3anusamu (ITK-
36)

- CnocobeH pa3pabaThBaTh TEXHUYECKHE TPEOOBAHMS M TEXHUYECKUEe 3aJaHus mJIs
IIPOEKTUPOBaHUS 000PYIOBAaHUS CeTe CBsI3U, 000CHOBLIBATH IIPOEKTHHIE PEIIEHUS I CEeTeH
CBSI3U U COCTaBJIATh IIPOEKTHYIO JOKYMEHTALUIO B COOTBETCTBUU C AeucTBywowumMu 'OCTamu u
npasunamu (ITK-37)

CopepxkaHue NPaKTUKU

Paspen 1. ®opMupoBaHWe UHOVBUAYAILHOIO 3aaHUs U IJIaHWPOBAHNE 3TAIl0B IPOX0KIEHUS

IIPOM3BOINCTBEHHON MPAKTUKHU
Brimaya cTymeHTaM HallpaBleHW Ha IPAKTHUKY U UHOWBUAyaIbHBEIX 3a/laHUN.

Opranu3alliOHHEIE BOIIPOCH 0(QOPMIIEHUS Ha MPeANPUSITUH, IBIsSoNleMcs 0a301 MPaKTUKMY.
[TpoBepmeHMe UHCTPYKTaxka 10 OXpaHe Tpy[a U TeXHUKe 0e30IacHOCTH. Pacripenenenue
HallpaBJIeHHBIX Ha MIPEANPUSATHE CTyIeHTOB 110 pab0o4yuM MecTaM.

Pa3pen 2. 3HaKOMCTBO CO CTPYKTYDPOY NPEOIPUATHAS U HOPMATUBHO-IIPaBOBOU TOKYMeHTAallen
O3HakKOMJIeHHE CTYIEHTOB CO CTPYKTYPOH, pexkKuMoM paboThl, (popMoii opraHu3aluy Tpyna u
TIpaBUJIaMU BHYTPEHHET0 pacIiopsifKa MPeanpusaTuil, SBISIOUINXCS 6a30# ITPAKTUKH.
Ha3HaueHue pykoBoguTesnen OT mpennpusaTuii. CornacoBanue ¢ pyKOBOOUTEIIMU
MHAVMBUAYAIbHOTO 3afiaHusd, Lieflel 1 3afayd nIpakTuku. O3HaKOMJIEHHE C JelCTBYIOILIen
HOPMAaTHBHOM HOKyYMeHTaIlel, periaMeHTUpy e paboTy B 061acTi mpodeccuoHamIbHOMR
OesiTEeJIbHOCTH.

P BrinonHeHV e NHOVBU bHBIX HUN

H3yyeHne METOOOB pacueTa, KOHCTPYUPOBaHUS, U3TOTOBJIEHUS U UCIIBITAHUY BBHIITYCKaeMOU
mpoxpykuuu. OCBOEHHEe MCII0JIb3yeMOT0 Ha IIPEeANPUSTUY ITPOU3BOACTBEHHOI'0 000PYOOBaHUS U
arnmapaTypsl, U3MEPUTEIbHBIX TPUOOPOB, BEIYKUCIIUTEIPHON TEXHUKHU. YUacTHe B paboTax
CBSI3aHHBIX C ITPOU3BOACTBOM IIPOAYKIINY, TEXHUYECKUM 00CTyKUBaHMEM ITPOU3BOACTBEHHOTO
o00opymoBaHMsI, CUCTEM TlepefayH, XpaHeHus ¥ 06paboTKu uHGOpMaIuy. Y4acTue B Hay4HO-
HCCJIeO0BATEIbCKUX M IIPOEKTHRIX paboTax IpeanpusaThs. 3aloJHeHne THEBHUKOB ITPAKTUKH.
Paspen 4. [loaroToBKka 0TYETHOU JOKYMEHTAINN

AHanu3 pe3yNbTaTOB BHIIOIHEHNUS NHOUBUAYANIbHEIX 3afganuil. OpopmieHne oT4eTa 0
MIPOXOXKOEeHUM MPaKTUKKU. [IoATOTOBKA K cOade 3a4era.
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OO611ast TPyA0EMKOCTDb OUCLUATIINHEL
216 gac(oB), 6 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

npou3eodcmeerHoli 52.B.01.02(I1) IIpoekmHo-ucciedoeamenbCckasi NpaKkmMuka

Llenu mpoBeneHus MPaKTUKU

Llenbio MpoBefeHus MPAKTUKH «[IPOEKTHO-MCCIeqoBaTeIbCKAs MPAKTHKA»
SIBJISETCS: 3aKpeIyieHne U yrinyOneHrne TeopeTUudeCcKuX 3HaHUM; GOpMUPOBaHUE U
pa3BuTHe IpoheCCHOHANIBHBIX 3HAHWM; TPHoOpeTeHne MPAKTUUYECKHUX HAaBHIKOB;
dhopMHUpoBaHNE KOMIIETEHINM, a TaKXKe MPuobpeTeHre OIbITa CAMOCTOSTEIIbHOMN
npodeccroHambHOM ¥ HayYHOU OesITeIbHOCTH, He0OXOOUMBIX /IS TI0CIIeTyIoIei
npodeCcCuoHaIbHOU AesATeIbHOCTH.

OTa 1eNlb JOCTUTAETCSA IIyTeM PelleHus CIenyolux(er) 3agad(u):

- 3aKpelljieHre Ha MMpPaKTHKe 3HaHUM U YMEHUH, TOJTy4eHHBIX B IIPOIlecce
TEOPETUYECKOTr0 00yUeHUs;
- pa3BuUTHE NMPO(PecCruoHanbHbIX HAaBLIKOB;
- O3HAKOMJIeHHUe C 001Iel XxapaKTepUCTUKOW 00beKTa MPAKTUKH U IIPaBUIaMU
TeXHUKH 0€30I1acHOCTY;
38.218.‘-18.MI/I IIPAKTHUKHU TaKZKe SABJISAIOTCA: Pa3BUTHE HAaBEIKOB HeHOBOﬁ
KOMMYHHUKaIIMY; OBJIaieHHEe CTYJEHTaMK OCHOBaAMHU HHHOB&HHOHHOﬁ OesATeJIbHOCTH;
dhopMUpOBaHNEe YMEHUM IPUHAMATh CaMOCTOSTEIbHbIE PELIeHUS Ha KOHKPETHHIX
Y4acCTKaX pa60TbI B PE€aJIbHBIX ITPOM3BOACTBEHHEBIX YCIIOBUAX.

MecTo npakTuku B CTpyKType OI1

«IIpoekTHO-UccnenoBaTenbckasa npaktuka» b2.B.01.02(I1) Bxogut B 010K 2 y4eGHOTO
IjlaHa, KOTOPHYW OTHOCUTCS K BapUATHUBHOM YaCTH, U SIBNISEeTCS 00s3aTeNIbHOU
COCTaBHOM 4YacCcThi0 oOpa3oBaTeNbHOM NMporpaMMBl MO HampaBneHuio «11.03.02
NHPOKOMMYHUKAIIMOHHEIE TEXHOIOTUN M CHCTEMBI CBI3U».

<<HpOGKTHO-I/ICCJ'IeJIOBaTeJ'H:CKaﬂ IIPAKTHKa» OIINPAETCAd Ha 3HAHHUSA IIOJIy4YE€HHEBIEC TIPH
N3y4YEeHUU MPEAMIECTBYIOIINX NUCITUIIIINH, a TaKXK€e Ha 3HAaHNA U IIPAKTHYECKNE HaBEIKH,
IMIOJIYUYEHHEIE npu IMIPpOXOoOXOEeHNNn HpaKTI/IK(I/I) «O3HaKOMUTENbHAS
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npakTuka»; «TexHonoruyeckas (IPOEKTHO-TEXHOJOTHYECKas) MpPaKTHKa».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

B npouecce nmpoxoxXaeHus IPaKTUKU CTyIAEHT GOpMUPYET U AEMOHCTPUPYET CIIeAyIolue
KOMIIETEHIIUHU:

- Crioco6GeH IPOBOAUTH PAcYeTHl TI0 MTPOEKTY CeTel, COOPYKEHUM U CPENCTB
MH(POKOMMYHHUKAIIMY B COOTBETCTBUU C TEXHUYECKUM 3aflaHUEM C UCII0Ib30BaHUEM KaK
CTaHOAPTHBIX METOAOB, IIPUEMOB U CPEMICTB aBTOMAaTU3aluy IPOEKTUPOBaHU, TaK 1
CaMOCTOSITENIBHO CO3[aBaeMbIX OPUTHUHAIbHBIX TporpamMM (ITK-22)

- Crioco6GeH OCyIIEeCTBISATh IIOATOTOBKY TUIIOBHIX TEXHUYECKUX IIPOEKTOB U IIEPBUYHBIN
KOHTPOJIb COOTBETCTBUS pa3pabaThiBaeMbIX TPOEKTOB ¥ TEXHUUECKOW JOKYMEHTAIluu Ha
pasnuyHble HHPOKOMMYHUKAIMOHHBIE 00BEKTH HAallMOHATBHBIM U MeXKOYHapPOOHBIM
CTaHapTaM U TexHu4YecKuM periameHnTam (I1K-23)

- Crioco6eH MIaHUPOBATh U MIPOBOIUTD 3KCIIePUMEHTAIbHbIE UCCIIEOBaHUS
MH(POKOMMYHUKAIIMOHHBIX YCTPOUCTB, CUCTEM U IIPOIIECCOB, OCHOBAHHBIX Ha IIPUHIMIIAX
3JIEKTPO- U ONTOTEXHUKH, 3JIEKTPOHUKY, HOTOHUKY U onTouHPopmaTuku (ITK-26)

- Crioco6GeH oCyIIecTBIsATh 000CHOBAHHBIN BLHIOOD U aHANIM3 MaTepHaioB, KOMIIOHEHTOB U
YCTPOMCTB [JIsI CUCTEM TeJIeKOMMYHHUKALIUM, BK/II0Yasi KOMIIOHEHTH ¥ YCTPOWCTBa, OCHOBaHHEIE
Ha npuHnunax Gotonuku u ontornHbopMmaTtukru (I1K-33)

- Crioco6eH K BHIOOPY ¥ aHaMU3y CTPYKTYPHBEIX CXeM, HH()OPMAILMOHHBIX TEXHOIOTUH,
371eMeHTHOM 6a3bl BLICOKOCKOPOCTHBIX ONTUYECKUX CHCTEM CBSI3U MJIST TPAHCIIOPTHHIX CETeN U
ceteit goctyna (I1K-34)

- Crioco6GeH OCyIIeCTBISATh MaTeMaTUUYeCKoe MofeTipoBaHre HHHOKOMMYHHUKAIIMOHHBIX
YCTPOMCTB, CUCTEM U IIPOLIECCOB, OCHOBAHHBIX Ha MPHUHIIKINAX 3JIEKTPO- ¥ OIITOTEXHUKH,
3NIeKTPOHUKH, HOTOHUKY U onTonHpopmaTuku (ITK-35)

CopepxkaHue IPaKTUKU

Pazmen 1. (DOQMI/I[)OBB.HI/IG VHIOWBUOYAJIIBHOTO 3a0daHUA W IINIAHWPOBAHWE 3TAIIOB IIPOXOXKNEHNA

IPOEKTHO-UCCIIeI0BATEIbCKON MPAKTUKHU
Brimaya cTymeHTaM HallpaBleHW Ha IPAKTHUKY U UHOWBUAyaIbHBEIX 3a/laHUN.

Opranu3alliOHHEIE BOIIPOCH 0(POPMIIEHUS Ha MPeANPUITUH, SIBIsSoNeMcs 6a301 MPaKTUKMY.
[TpoBepmeHMe UHCTPYKTaxka 10 OXpaHe Tpy[a U TeXHUKe 0e30macHOCTH. Pacripenenenue
HalpaBJIeHHBIX Ha MIPEANPUSATHE CTyJeHTOB 110 pabodyuM MecTaM

Pasgen 2. 3HaKOMCTBO CO CTPYKTYPOU IPEAIPUATHS U HOPMATHBHO-IPABOBOU NOKYMeHTalluen
O3HaKOMJIeHUE CTYIEeHTOB CO CTPYKTYPOH, pexkuMoM paboThl, (opMoit opraHu3aliuy Tpyna 1
IIpaBUJIaM{ BHYTPEHHET 0 pacIliopsaKa MIPeanpusaTuil, SBISIOUIAXCs 6a30# ITPaKTUKH.
Ha3HauyeHue pykoBoaouTenen OT npeanpusaTuii. CornacoBaHue ¢ pyKOBOOUTEIIMU
WHAVBUAYaIbHOTO 3afiaHusd, Liefiel 1 3afayd npakTuku. O3HaKOMJIEHHE C JeHCTBYIOLIEeN
HOPMaTHBHOM HOKyYMEHTAaIllel, periaMeHTUpyouei paboTy B 061acTi mpodeccuoHamIbHOM
OesiTEJIbHOCTH.

P BrinonHeHVe NHOVBU bHBIX HUMN

C6op, aHanMM3 ¥ CUCTEMaTU3anusI HPOPMAIIUY 10 TeMe HHOUBUIYaIbHOT0 3afaHusi. OCBoeHHe
METOIMK MPOoeKTupoBaHus. OBlIageHne CIenraaIi3uPOBaHHEIM IPOrPAMMHEIM 00eCIIeYeHHEM
IJIST TPOEKTHPOBAHUS. YUacTHe B IPOEKTHHIX paboTax IpeanpusiThs. 3aloaHeHne THEBHUKOB
MIPaKTUKH.
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Paspen 4. [loaroToBka 0TYETHOU JOKYMEHTAIUU
AHanu3 pe3yNbTaTOB BHIIOIHEHNS NHOUBUAYANIbHEIX 3afaHuil. OpopmieHne oT4eTa 0

IIPOXOXKIEeHUY NMPaKTHUKHU. [IoAT0TOBKA K claye 3a4derTa.

OO61mast TPYAOEeMKOCTD TUCITUIIITNHEL
108 gac(oB), 3 3ET
dopMa MpoMexKyTOYHOM aTTeCTalluu

3auer

yueoHot B2.0.01.01(Y) O3nakomumesibHAs NPAKMUKa

Llenu mpoBeneHUs MPaKTUKU

Llenbio mpoBeneHus MPaKTUKU « O3HAKOMUTEIbHAS TPAKTUKa» SIBIISIETCS:
3aKpenyeHne U yrioyoneHrne TeoOpeTuuyeCcKuX 3HaHuM; GOpMUPOBaAHKUE U PA3BUTHE
mpodeCCUOHANIBHBIX 3HAHUM; TPpHoOpeTeHNe MPAaKTUYECKHUX HaBRIKOB; (OPMHUPOBAHUE
KOMIIETEHIIM, a TaKXKe MPUoOpPEeTEHNE OIbITa CAaMOCTOSITEIbHOM TPOoGheCCHOHAIbHON U
Hay4YHOMU esiTeNbHOCTH, HeOOXOMUMBIX [IJIs IOCIIeyIolei mpodheccuoHanbHOM
NesTeIbHOCTH.

Llenbro IMPAKTHUKU TaKXKe SABJISIE€TCS IIOBEIINIEHNE MOTUBAITUN OﬁyanOH_II/IXCﬂ K
N3y4YE€HUIO CIIeIaJIbHBIX OTUCIIUIIIINH.

9Ta Lesb JOCTUTAETCA IIyTEM PelleHud cregyomux(em) 3agad(un):

- 3aKpellleHre Ha IIPakKTUKe 3HaHUU U YMEHUM, II0JIYyYEeHHBIX B IpolLiecce
TEOPEeTUYECKOro 00yueHus;
- pas3BuTHe NpoheCcCrOHAIbLHEIX HABLIKOB;
- O3HAKOMJIeHHE C 00IIel XapaKTepUCTUKON 00heKTa IPAKTUKY 1 IIPaBUJIaMHU
TeXHUKHN 0e30I1acHOCTY;
3a;1aan1/1 IIPAKTHUKU TaKXKe ABJIAIOTCSA: O3HAKOMJIEHHE C HAlIPABJIIEHUAMHU Hay49HO-
MCCIIeloBaTeNbCKUX paboT, BedyIuxcs Ha BeiycKawoiel Kapenpe ®uJlC, ¢ yueOHO-
MCCIIel0BaTeIbCKUMU JTabopaTopusiMu BeITycKaroiel Kapenprr dullC.

MecTo npakTuKu B CTpyKType OI1

«O3HakoMuTenbHas mpaktuka» 52.0.01.01(Y) Bxomut B 610K 2 y4eOHOro IjIaHa,
KOTOPHI OTHOCUTCSI K 00g3aTeNIbHOM YaCTU, U SIBAsSeTCA 00g3aTelbHOM COCTAaBHOMU
yacTbio o00pa3oBaTeNbHOM IMporpaMMb 10 HampaBrneHu «11.03.02
VWHEDOKOMMYHUKAIUOHHEIE TEXHOJIOTUU U CUCTEME CBA3U».
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«O3HAaKOMUTENbHASA IIpaKTUKa» OIIKMPAeTCA Ha 3HaHHUSA IIOJIY4YE€HHEBIE IIPDHU N3YVYEHUU
MMpeqIeCTBYIOINUX OTUCIOUIIIIAH.

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

B mporiecce mpoxoxkaeHUs MPAKTUKY CTYOEHT GOPMUPYET U NEMOHCTPUPYET CIIeAyIoIIue
KOMIIETEHIIUH:

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

- Cnoco0eH OCYIIECTBIAThL COIIMAIbHOE B3aUMOMIECTBHE U Pealu30BbIBaTh CBOIO POJIb B
koMmaHnge (YK-3)

ComepxKaHne TPaKTUKU

Pazpen 1. ®opMupoBaHKre HHOUBUAYAIbHOTO 3alaHUS U IIJIaHUPOBaHKE 3TAIIOB IPOX0XKIEHUS
y4eOHOU MPaKTUKH

OmnpeperneHue Lieay, MeCTa U IOPSOKa IPOX0XKAeHU IpakTuku. PopMupoBaHue
MHOUBUIYAIbHOTO 3aflaHUS Ha MPaKTUKY. OnpepeneHue MepeyHs U MOCIeqoBaTeIbHOCTH paboT
01 peanu3aluy UHOUBUAYAJIbHOTO 3aJaHusd.

Pasgen 2. BrinonHeHne MHOWBUIYAIbHOTO 3aJaHUs

O3HaKOMJIeHHE C OeUCTBYIOIIe! HOPMaTUBHOM NOKYMeHTaIlel, perjiaMeHTHpYolei paboTy B
obnactu nmpodeCCuOHATbHON AesITeNTbHOCTU. F3yueHre peKOMeHI0BaHHOM uTepaTyphl. C60p,
0000I1IeHre U aHAJIU3 MaTEePHUaIoB IJIs BHIIOJIHEHUS MHAUBUAYATbHOTO 3aflaHusl. BrinomHeHne
paboT 10 IIaHy ITPOX0XKAeHUS .yueOHON TPaKTUKU

Pa3pen 3. [ToAroToBKa OTYeTHON NOKYMEHTALUN

Ananu3 u 0000IeHre COOPaHHBIX Ha MaTepHuasoB. [IoAroToBKa OTYEeTa O MMPOX0XKIEHUN
npakTuku. [IOATOTOBKA K 3a4eTy.

OO61mast TPYAO0EMKOCTD TUCITUIIINHEL
108 gac(oB), 3 3ET
®opma MpoMexKyTOYHOM aTTeCTalluu

3aueT

npouzeodcmeenHnol 52.0.02.01(IId) IIpedduniomHas npaKkmuka

Llenu mpoBeneHUs MPaKTUKU

Llenbio mpoBefeHNs MPaKTUKN «IIpeaguniaomMHas IpakTUKa» SBASETCS:
3aKpeInyeHne U yrioyoneHrne TeoOpeTudYeCcKuX 3HaHWM; GOpMUPOBaHNE U PAa3BUTHE
npodeCCUOHANTbHBIX 3HAHWM; TpuobpeTeHne MPaKTUYeCKUX HaBHIKOB; (OpMUPOBaHLE
KOMIIETEHIIHM, a TaKXKe MPHoOpeTeHNe OMBITa CaMOCTOSITEIbHOM MPo¢deCCUOHATbHOM 1
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HAy4YHOU HNesITeIbHOCTH, HeOOXOOUMBIX [IJIS ITOCTIeyIomel mpodhecCruoHaIbHOMR
IesiTeTbHOCTH.

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

- 3aKpenyeHre Ha MpakKTUKe 3HAHUW U YMEHUH, ITOJTyYeHHBIX B IIPOIecce
TEOPETUYECKOTr0 00yUeHNs;

- pa3BUTHE MPOPeCCUOHATbHEX HABLIKOB;

- 03HAKOMJIeHHUe C 001Iel XxapaKTepPUCTUKOM 00beKTa MPAKTUKK U IIPaBUIaMU
TEeXHUKU 0e30MaCHOCTH;

- 1o60p HeOoOXOOUMBIX MaTepPHUasIOB OJis BLHITIOTHEHUS BHIITYCKHOMN
KBaTUOUKAIIMOHHOM PAaOOTH (MJIM MAaruCTEPCKOM OUCCEPTAIIUH).

Mecto npakTuku B CTpyKType Ol

«IIpegounnoMmuas npaktuka» 52.0.02.01(TIx) BxomuT B 070K 2 y4yeOHOTO IIjIaHa,
KOTOPHIM OTHOCHUTCSI K 00s3aTeIbHOU YacCTH, U SIBNseTCSd 00g3aTeNbHOM COCTABHOU
yacTbio oOpas3oBaTeNbHOW IporpaMMH 10 HamnpaBineHumo «11.03.02
NHPOKOMMYHUKAIIHOHHEIE TEXHOJIOTUU M CHUCTEMBI CBSI3U».

«[IpegaunioMHas NpaKTUKa» ONMpAETCs Ha 3HAHUA U NPaKTUUYeCKHe HaBBIKU
IOJIyUeHHble NPU M3YUEHUU AUCLUIIIMH U MPOXOXKAEHUM BCEX TUIOB IPaKTHUK.
«IIpegouninoMHad NpaKTHUKa» SBISETCS 3aBepllalolleil B npouecce oO0y4eHUST U
IIPEOIIEeCTBYET BHIIIONIHEHUIO BHITYCKHOM KBanU(GUKALMOHHOM pabOTHL.

TpeboBaHMS K pe3yabTaTaM OCBOEHHUS

B mporiecce npoxoxkaeHUs IPaKTUKKU CTYOEHT POPMUPYET U IEMOHCTPUPYET CIIeAyIoIIne
KOMIIETEHIIUHU:

- Crioco6eH caMOCTOSITeIbHO ITPOBOIUTD 3KCIIePUMEHTAIbHBIE UCCIIENOBAaHNUS M UCIIOJIb30BATh
OCHOBHBIE ITpHEeMBI 00pa00TKY U MIPeCTaBIeHUS MMONyYeHHBIX faHHbIX (OITK-2)

- Crioco6eH MPUMEHSITh METOIH! ITOMCKA, XpaHeHUsI, 00pa00TKHU, aHanu3a U MpeiCTaBIeHNs B
TpedyemoM popmaTe nHGOPMAIIUY U3 PA3TMUHBIX UCTOYHUKOB U 0a3 JaHHBIX, COOIIONAs IPH
3TOM OCHOBHBIE TpeOoBaHus nHGopMaImoHHou 6e3onacHoctu (OIIK-3)

- Crioco6eH MOHUMATh MIPUHIUIIE PAOOTE COBPEMEHHBIX MHGOPMAIIMOHHBIX TEXHOJIOTUH U
HCIIOJIb30BaTh WX [JIS pellleHus 3afay npodeccuoHanbHOu aesatenbHocTd (OITK-4)

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

CopepxkaHue IPaKTUKU
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Pazgen 1. q)OQMI/IQOBaHI/Ie VHOVBUOVAJIBHOT'O 3dJaHWUA W IIJIAHWPOBAHWE 3TAIIOB ITPOXOXKIOEHNA

HQGEEI/IHHOMHOI;I IIDAKTUKN
AHanu3 TEXHUYECKOr0 3afjaHus Ha BBIIOTHEHNE BBIHYCKHOfI KBaHI/I(l)PIKaLIPIOHHOfI pa6OTBI.

dopmupoOBaHUEe UHOWBUOYAIBHOTO 3aJaHUs Ha MEePUOJ NPEeAaUIIIOMHON TPaKTUKH.
CocTaBreHre UHOWBUAYAIbHOTO MJIaHa MPEAIUAIIIIOMHON TPAKTUKH.

P 2. AHanuTHyeckas Ta C HAYYHO-TEXHUYECKOU JINTEePaTYPOr

OcymecTtBinenne 6ubauorpaduyeckoro mouckKa o TeMe BHITYCKHOM KBaTU(PUKAIMOHHON
paboTH. AHAIM3 TEKYILEero COCTOSSHUS 001acTu uccienoBanus. O3HaKOMJIEHUE C COIepKaHUeM
¥ 0OpMJIEHHEM BHITYCKHBLIX KBaTU(GUKAIMOHHEIX paboT, MMEOUUXCS B KaOMHEeTe IUIIIIOMHOTO
IIPOEKTAPOBAHMS U BBHIIIOJIHEHHBIX Ha CXOXKYI TEMATUKY.

Paspen 3. BrinonHeHne MHOWBUIYAIbHOTO 3aJaHUs

Cucremaru3alus coOpaHHOM Ha MpebIayIleM 3Tane nHbopMaluu. [IpoBefeHre UCCIEN0BaHUN
B COOTBETCTBUU C MHAUBUAYAbHLIM I1JIaHOM. AHanu3 U 00paboTKa pe3yIbTaToB UCCIIeIOBAHMM.
[TogroToBKa MepBUYHBIX MaTEePUasOB s BEITYCKHON KBanu()PUKaIIMOHHON PabOoTHI.

Paspen 4. [TooroToBKa OTYeTHON NOKYMEHTALUN
OdopmeHne oT4YeTa 10 MIPeAAUIIOMHON TPakTUKe. [ToAroToBKa K 3a4eTy.

OO61mast TPyAOEeMKOCTD OUCITUIIINHEL
324 ygac(oB), 9 3ET
dopma MpoMexKyTOYHOM aTTeCTalluu

3auer

4. AuHOoTanus nporpammsel 'HA

«'ocydapcmeeHHas1t umozoeasi ammecmauusi»

Lenu 1 3a0a4yy OUCIIUILINHEI

Llenbio rocyiapCTBEHHOM UTOTOBOX aTTECTALIMY SIBIISIETCS ONpPeNeieHne
COOTBETCTBUS PE3YyIbTAaTOB OCBOEHUS CTyIeHTaM{ OCHOBHOU NPO(deCCHOHaTbHOU
oOpa30BaTeIbHOY IIPOTPaMMEI BHICIIETO 00pa30oBaHus TpeOoBaHUSIM (elepaabHOTo
rOCYyIapCTBEHHOTO 06pa3oBaTebHOT0 cTaHmapTa (mamee ®I'OC BO) mo HampaBIeHHUIO
nonrotoBku (cnenuanbHOCTH) «11.03.02 UHPOKOMMYHUKAIMOHHEIE TEXHOJIOTUY U
CHCTEMBHI CBSI3W», ODUEHTUPOBAHHOX Ha Ha CefyIoIlle BUAL AeATEIbHOCTH:.

MecTo gucuuniavHe B CTPyKType OI1

B cooTBeTCTBUU C y‘-IGﬁHLIM IIJIaHOM IOCyJapCTBEHHAA UTOTOBad aTTECTAIlUA
IIPOBOOJHUTCSA B KOHIIE IIOCJIEAHEr0 rofa 06yquI/m. HpI/I YCIIOBHH yCIIE€IIHOT'O
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IIPOXOXKAEHUS BCEX YCTAHOBIIEHHBIX BUOOB UTOTOBHIX aTTECTAlIMOHHBIX MCIIBLITAHUH,
BXOMSIILIAX B UTOTOBYIO TOCYOAPCTBEHHYIO aTTECTAIINIO0, BHIIYCKHUKY ITPHCBAUBAETCS
COOTBETCTBYIOIIas KBanupuKaius.

TpeboBaHus K pe3yabTaTaM OCBOCHUS

[Iporpamma I'MA HanpaBieHa Ha OLIEHKY Pe3yJIbTaTOB OCBOEHHUS 00y4aroImUuMUCs
o0pa30oBaTeIbHOM TPOTPAaMMEI M CTETIIEHH OBJIAAEeHUS CIEOYIOIMIUMU
npodeccruoHanbHbIMU KoMneTeHIUIMHA (ITK):

B cootBetcTBuU ¢ OPT'OC:

- Crioco6GeH UCIOIb30BaTh MOJI0XKEHUS, 3aKOHEI 1 METOIbl €CTECTBEHHBIX HayK X MaTeMaTUKU
OJIs pellleHus 3afay nHxkKeHepHoU mesaTenbHOoCTH (OITK-1)

- Cnoco0eH caMOCTOSITEILHO ITPOBOIUTE SKCIIEPUMEHTaIbHbIE NCCIIENOBAHMS M UCII0Ib30BATh
OCHOBHBIE ITpHEeMHBI 00pa00TKY U NIpefiCTaBIeHUS MONyYeHHBIX faHHbIX (OITK-2)

- Cnoco0eH TpUMEHSITh METOMHI ITOMCKA, XpaHeHus, 00pa00TKM, aHaIu3a U IPeICTaBIIEHUS B
TpedyemoM popmaTe nHGOPMAIUK U3 PA3IMUHBIX UCTOYHUKOB U 0a3 JaHHBIX, COOIIONas IpH
3TOM OCHOBHEIE TpeOoBaHUS WHGOPMaNMOHHOM 6e3omacHocTu (OIIK-3)

- Cnoco0eH TOHUMATh IIPUHITUITE Pa0OTH COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUHN U
HCIIONIb30BaTh UX IJIS pelleHus 3afad nmpodeccuoHanbHou gesatenbHocTy (OITK-4)

- CnnocoOeH pa3pabaThBaTh alTOPUTMHEl M KOMIILIOTEPHBIE ITPOTPAMMEBI, TIPUTOOHEIE [JIs
npaktudeckoro npuMmenenus (OITK-5)

- Crioco6GeH OCyIIeCTBIATh MOHTaXK, HallafIKy, HACTPOUKY, PETYIUPOBKY, OILITHYIO ITPOBEPKY
paboTOoCIIOCOOHOCTH, UCIIBITAHUS ¥ CAAYy B 9KCIUIyaTalluio COOPYXKEHUW, CPELICTB U
obopynoBanus cereit (ITK-8)

- Crioco6GeH OCyIIeCTBISATh Pa3BUTHE TPAHCIIOPTHLIX CETel U ceTell mepegaun JaHHBIX, BKI0Yas
CeTH Pafiuof0CTyIa, CIIyTHUKOBHIX CHCTEM, KOMMYTallOHHEIX ITOACUCTEM U CETEBHIX IIJTAaTPOpM
(TIK-9)

- CriocoGeH K cOopy, 00paboTKe, paclpeeneHnio U KOHTPOJIIO BEITOTHEHUS 3asBOK Ha
TEXTIOAEePKKY 000pyAOBaHUS C IIOMOIIbI0 UHPOKOMMYHUKAIIMOHHBIX CUCTEM U 6a3 JaHHBIX
(TTK-10)

- CriocoGHOCTE OCYIIIECTBIIATh MOHTaXK, HAaCTPOUKY, PETYIUPOBKY TECTHPOBaHNE 000PYIOBaHUS,
0TpaboTKy pekuMOB paboThl, KOHTPOJIb IIPOEKTHHIX IIapaMeTpPOB PaO0THL U UCIIHITAHUS
o0opymoBaHus CBsI3U, 0O6ecreueHre COOTBETCTBUS TEXHUUECKUX [TapaMeTpOB
MH()OKOMMYHUKALMOHHBIX CUCTEM U /UJIM UX COCTABJIAIONIAX, YCTAHOBIEHHBIM
3KCIIJlyaTalliOHHO-TexHu4YecKuM HopMmaM (ITK-11)

- Crioco6GeH OCyIIeCTBISATh aAMUHUCTPHPOBAHNUE CETEBBIX MTOACUCTEM UHPOKOMMYHUKAIIMOHHBIX
cucteM u /unu ux cocrasiswomux (I1K-12)

- Cnoco0eH K afMUHUCTPHUPOBAHUIO MIPOIlecca OLIEHKY TPOU3BOOUTEIbHOCTH U KOHTPOJIS
HCII0Tb30BaHUS ¥ TPOU3BOAUTENILHOCTH CETEBLIX YCTPOMCTB, IPOTPAaMMHOTO 00eCIieYeHn s
“H(POPMaLKUOHHO-KOMMYHUKAIMOHHOMU cucTeMHl (ITK-13)

- Crioco6GeH K afiMUHUCTPUPOBAHHUIO CpeficTB o0ecrieueHns1 6€301MaCHOCTH yaJleHHOTO AOCTyTa
(omepalliOHHBIX CHUCTEM U CIIeI[Malu3upPOBaHHBIX MPOTOK0JOB) (ITK-14)

- Crioco6eH K NpOBeJeHNI0 perlaMeHTHEIX pad0T Ha CETEBHIX YCTPOUCTBAX U MIPOrPaMMHOM
obecrieyeHnM THHOKOMMYHUKAIIMOHHON cucTeMsl ([TK-15)

- CriocoGeH IPOBOAUTH PacyeThl 10 IPOEKTY CeTel, COOPyKEHUM U CPENCTB
MH()OKOMMYHUKAIIM B COOTBETCTBUY C TEXHUYECKUM 3aflaHUEM C MCII0JIb30BAHUEM KakK
CTaHOAPTHBEIX METOMOB, IIPUEMOB ¥ CPE[ICTB aBTOMATH3AlNH ITPOEKTUPOBAHHUS, TaK U
CaMOCTOSITENIBHO CO3[aBaeMbIX OpUTUHAIbHBIX mTporpamMm (ITK-22)
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- Crioco6GeH OCyIIeCTBISATh IIOATOTOBKY TUIIOBHIX TEXHUYECKUX IIPOEKTOB U IIEPBUYHBIN
KOHTPOJIb COOTBETCTBUS pa3pabdaThiBaeMbIX TPOEKTOB ¥ TEXHUYECKOW JOKYMEHTAIMU Ha
pasnuyHble HHPOKOMMYHUKAIIMOHHBIE 00BEKTH HAIllMOHATBHBIM U MeXKIYHAPOOHEIM
CTaHJapTaM M TexHu4YecKuM peritameHTam (I1K-23)

- Cnoco0eH ompenensaTh MapaMeTPsl 0e30IaCHOCTH ¥ 3aIfUTH IPOTPAaMMHOT0 00eCIIeYeHnsT
ceTeBBIX yCTpouCTB (I1K-24)

- Cnoco0eH IIaHUPOBATh ¥ IPOBOIUTH 9KCIIEPUMEHTAIbHEIE HCCIIeNOBaHUS
MH(POKOMMYHUKAIIMOHHBIX YCTPOMCTB, CUCTEM U IIPOIIECCOB, OCHOBAHHAKIX Ha MPUHIUIIAX
3JIEKTPO- U ONTOTEXHUKH, 3JIEKTPOHUKH, HOTOHUKY U onTouHPopmaTuku (ITK-26)

- Crioco6GeH K OpraHu3aluy ¥ MPaKTUYEeCKOMY OCYIIECTBIIEHUIO CTPOUTEILCTBA IMHENHBIX
ONITUYECKHUX U 3JIEKTPUUECKUX TPAKTOB TPAHCIIOPTHBIX CETEH CBS3U M CETeM [OCTYIa, BKII04as
TEeXHOJIOTHY IPOKJIA[KK ¥ MOHTaXkKa ONTHYECKUX U IIEKTPUUECKUX Kabesel, KOHTPOJIbHEIE
“3MepeHus, IpueMocnaToyHsle ucnbiTauus (ITK-27)

- CriocoGeH opraHu30BaTh TEXHUYECKOe 00CIyKUBaHUE (9KCIITyaTalluio), BKII04Yasi OXpaHHbLIe
MEepPONIPHUITHS, IPOGUITaKTUYECKHE ¥ aBapUIHBIe H3MEPEHUS, a TaKKe PEMOHTHO-
BOCCTAHOBUTEJIbHEIE PAOOTHI TMHEHHBIX ONITHYECKUX U IJIEKTPHUYECKUX TPAKTOB TPAHCIOPTHEIX
ceTell cBA3U U ceTen goctymna ([1K-28)

- Crioco6eH K MPOEKTUPOBAaHUIO, CTPOUTENBCTBY U SKCIIyaTallild CTPYKTYPUPOBAHHBIX
KabOeJIbHBEIX CUCTEM IJIsI JIOKAIbHEIX CETEeH CBSI3M, COBMEIIAIOIIUNX ONTUYECKHE U IJIEKTPUUYECKHe
koMnoHeHTH ([TK-29)

- Crioco6eH MPUMEHSTh ¥ paboTaTh C CUCTEMaMHU YIIPABIEHUS CETSIMU, YIUTHIBAS TJIaBHEIE
IIPUHIUIIE UX TOCTpoeHusd U pyHKimoHupoBauus (I1K-31)

- Crioco6eH MPUMEHSITh IPUHIUIIE 9KCIUIyaTalluy CeTel CBSI3M, OCHOBHBIE METO/IbI aHATHM3a
TEJIEKOMMYHUKAIIMOHHBIX CETEN U CHCTEM, UCIIOIb3yEMble CUCTEMbI CUTHAIU3ALUY U
IIPOTOKOJIbI, YVYUTHIBATE COBPEMEHHEBIE HAIIPABIIEHUST PA3BUTHS TEJIEKOMMYHUKAIIMOHHEIX CeTen
U cucTeM, ocobeHHOCTH peanu3aiuu ycnyr ([1K-32)

- Crioco6eH oCyIIecTBISATh 000CHOBAHHBIN BLHIOOD U aHANIM3 MaTepPHasoB, KOMIIOHEHTOB U
YCTPOUCTB [IJII CUCTEM TEJIEKOMMYHUKAIINH, BK/TI0Uast KOMIIOHEHTHI ¥ YCTPOMCTBA, OCHOBAHHEIE
Ha npuHnunax Goronuku u ontornHbopMmatuku (I1K-33)

- Crioco6eH K BHIOOPY ¥ aHAMU3y CTPYKTYPHBEIX CXeM, HH(DOPMALMOHHBIX TEXHOJIOTUH,
37IeMEHTHOU 0a3bI BEICOKOCKOPOCTHEIX OITHYECKHUX CHCTEM CBSI3H [JISI TPAHCIIOPTHBIX CETEH U
ceteii goctyna (I1K-34)

- Crioco6GeH OCyIIeCTBISATh MaTeMaTUUYeCKoe MOIeTipoBaHre HHHOKOMMYHHUKAIIMOHHBIX
YCTPOUCTB, CUCTEM U TIPOI[ECCOB, OCHOBAHHHIX Ha MIPUHIIUIIAX 3JIEKTPO- ¥ ONMTOTEXHUKH,
3NIEKTPOHUKH, GOTOHUKY U onTonuHPopmaTuku (ITK-35)

- Crioco6eH K BHIOOPY ¥ CPABHUTEILHOMY aHAJIM3y BAPUAHTOB MMPOEKTUPOBAHUS JTMHEMHBIX
ONITUYECKHUX U IJTEKTPUUECKUX TPAKTOB TPAHCIIOPTHBIX CETEH CBS3M M CETeH [OCTYIa, BKII04as
M3bICKaTEeNIbCKUe paboTrl, BbIOOpP Kabesis, TaCCUBHOTO M aKTHBHOT'O CETEBOT0 060PYyAOBaHUS, K
OpraHM3aIliK COTJIACOBAHUS IPOEKTHHIX PEIIeHU C 3aMHTEPEeCOBAaHHLIMY opranu3anusamu (ITK-
36)

- Cnoco6eH pa3pabaThBaTh KMUTAIIMOHHEIE MOIENI COBPEMEHHEIX IeTEPOTE€HHBIX CEeTEH CBI3H
¥ HCCIIeI0OBATh MIPUHIUIIE QYHKIMOHUPOBAHUS IITMPOKOTO CIIEKTPA TeIeKOMMYHUKAIMOHHbIX
TEeXHOJIOTHM U POoToK00B (ITK-38)

- Cnoco0GeH ITPOEKTHPOBAThL BEPOSITHOCTHO-BPEMEHHBIE XapaKTePUCTHUKHU IIPOIIECCOB B
MH()OKOMMYHUKAIIMOHHBIX CUCTEMAX U CETSX, aHATM3UPOBATh MaTeMaTHUYECKUE MOMIENTH U
METO[MH pacuyeTa HHPOKOMMYHUKAIIMOHHEIX ceTed U cucteM ([1K-39)

- Crioco6GeH OCyIIeCTBIATh MIOMCK, KPUTUYECKUY aHANM3 ¥ CUHTE3 HH(DOPMALUU, TPUMEHSITh
CHCTEMHBIN TTOMXOI [IJIST PEIIeHUs MoCcTaBIeHHbX 3amayd (YK-1)

- Crioco6eH ompefensiTh KPYT 3ajayd B paMKax [TOCTABIEHHOM I U BHIOUpPATh ONTHMaIbHEIE
CIIOCOOBI UX PEeIIeHUs, UCXOOs U3 JeMCTBYIOUIUX ITPABOBLIX HOPM, UMEIOIIUXCST PECYPCOB U
orpannyenuit (YK-2)

- Crioco6GeH OCyIIeCTBISATh COLMAIbHOE B3aUMOJIEMCTBYE ¥ Peain30BLIBATh CBOIO POJIb B
komaugme (YK-3)

- Crioco6GeH OCyIIeCTBISATH IeJIOBYI0 KOMMYHUKAITMIO B YCTHOM U IIMCbMEHHOM ¢popMax Ha
rocygapcTBeHHOM s3biKe Poccuiickoir Oemepanuy 1 MHOCTPaHHOM(bIX) s3bIKe(ax) (YK-4)
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- CriocoGeH BOCIIpUHUMATh MEXKKYJIbTyPHOE pa3HooOpa3ue 0011ecTBa B COIMAIIbHO-
HCTOPUYECKOM, 3TU4ECKOM U punmocodhckom KoHTeKcTax (YK-5)

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

- Crioco6eH moaepKUBaTh NOIKHBIN YPOBEHD (GU3NUECKOM TOATOTOBIEHHOCTH IJIS
obecredyeHus IOJTHOLIEHHOHN COIIMaIbHOM U mpodecCcroHaIbHOU nestenbHoCcTH (YK-7)

- Cnoco0eH co3[aBaTh U MOANEPKUBATEL B TIOBCEOHEBHOM XKU3HU U B MPOPeCCHOHATEHON
mesTeNnbHOCTH Oe30MacHbIe YCIIOBUS KU3HENeATEIbHOCTH [IJIsi COXPaHEeHUs IIPUPONHON CPEe[bI,
obecIrieyeHust YCTOMYMBOTO Pa3BUTUS 00IIECTBA, B TOM YKCJIe IIPU YTPO3€ U BOSHUKHOBEHUU
Ype3BbIYaWHBIX CUTyalliil ¥ 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(UKaAIMOHHON PaboTh

OG6111ast TPYIOEMKOCTD TUCHUIIINHBL

216 gac(oB), 6 3ET
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