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

b1.0.01 Hcmopus Poccuu

Llenu 0CBOEHMS TUCHUIIINHEL

Lenbio npernogaBanusd OUCLUITIUHEL «AcTOpus Poccum» sgBiseTcs:

11eJ1b Kypca - popMupoBaHue y 00y4dalomuxcs MpeIcTaBleHus: 00 UICTOPUYECKOM
npomuioM Poccuu B yKa3aHHBIM IIEPUOA U CKJIaAblBaHME Ha OCHOBE MOJIyYEHHBIX
3HaHUU IPodeCcCuoHaNbHbIX HaBHIKOB ¥ YMEHUU X IPUMEHEHUS Ha TPakKTHKe.

MecTo pucuuniavHel B CTpykType OII

HOucuunnuHa «Mcropus Poccun» 51.0.01 gBnsieTcst MUCHUIIIAHOM 00513aTEIbHOM YaCTH
yueOHOTO TIJlaHa NOATOTOBKM OaKalaBpuaTa 0 HamnpaBiaeHuio «11.03.02
VHpOKOMMYHUKALIMOHHBIE TEXHOJIOTUM U CHUCTEMHl CBSI3U». M3ydyeHWe OUCHUITIUHBL
«Hctopusi Poccum» OoCHOBBIBaeTCS Ha 0a3e 3HAHUWM, YMEHUN U KOMIETEHIIHH,
IIOJIy4YeHHBIX CTYOEeHTaMHM B XOIe OCBOEHMS IIKOJIbHBIX KYPCOB.

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

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

- Crioco6eH BOCIIpUHUMATh MEXKYNIbTYpPHOE pa3Hoo0pa3ue o0IlecTBa B COLUANBHO-
HCTOPUYECKOM, 3TUYECKOM U ¢pumocodpckom KoHTekcTax (YK-5)

CopepxkaHue OUCIUTIIMHEL

Pasgen 1. BeefeHne B MCTOPUYECKYIO HAVKY
[TousaTue «ucropun». OObEKT, IPEAMET, METOLOJIOTUS UCTOPUYECKON HayKu. [TosiBneHue

4yeJioBeKa Ha Tepputopuu BoctouHou EBponkl. HeaHmepTasnbLbl, COBpEMEHHBIE JIIOMU.
[TocnenenHUKOBEIY NIEPUON, HEOIUTAYECKAs PEBOJIIOLNS, IPOU3BOAsIIEee X035UCTBO. KoHern
OBLIIOr0 paBeHCTBa iofel. MHIoeBpoIeIlsl M epBhIi «pa3men EBpomki». Paccenenue
WHIOOEBPOIIENIIEB. MeCTO CIIaBsSH Cpenu UHI0EeBPOIenIieB. I1epBrie HalecTBUA. ['pedeckue
KOJIOHUM U CKU(DEI. [TosiBlIeHNEe BOCTOYHOIO CIaBSIHCTBa M HOBLIE COCenu. [Ipyrue Hapoahl Ha
TeppuTopuu Oynyiei Poccuu B mpeBHOCTH. Benukoe nepeceneHre HapoaoB U BocTouHas
EBporma. ITepBoe BOCTOYHOCIABSIHCKOE TrocymapcTBO. boprba c aBapaMu 1 Xa3apaMi.

Paspen 2. Pycckue 3eMnu ¥ Mup B cpepnHue Beka (V - XV BB.)

[Tepexon EBpomnsl OT aHTUYHOCTHU K Peomanu3Mmy. BoctounocnaBsiuckue mieMeHa VIII - IX BB.
[Tepsrie pycckue KHA3bs (Propuk - Onbra). [IpaBnenue CesitocnaBa. Pyck Bo BpeMeHa
Brnagumupa CesitocnaBruda. OCHOBHBIE YePTHl PyCCKOM UCTOpuM K Hadany XI B. Bropas
Mexkpnoycobuiia Ha Pycu. Bopuc u I'ne6 - KHg3bg-MyueHuKU. bopsba ApocnaBa ¢ McTrciaBoM
TMmyTapakaHCKUM U HOBoe o0nenuHeHne Pycu. PacuseT Pycu npu fAipocnase Mynpom.
Murtpononut MnapuoH. ['ocynapcTBeHHas BnacTb. CTaHOBIEHNE paHHEe(heOomaaIbHEIX




OTHOINeHUM. '0oposia, TOProByIs, BOMCKO. XPUCTHAHU3AIIUS U €€ MocneacTBusi. CpelHEBEKOBhE
KaK CTafus UCTOPUUYECKOTO Ipolecca B 3anamHon EBpome, Ha BocToke u B Poccuu.
Mexnoycobuiia Ha Pycu B 70-e rr. XI B. Mexpnoyco0Ouiisl B jome PomaHOBEIX. Hadamo BoeHHOU
mesiTenbHOCTH Bnagumupa MonoMmaxa. Tparemus 1096 - 1097 rr. KpecToBHIH ITOX0[I B CTEIb
1111 r. Boccranue 1113 r. u snoxa Bmagumupa MoHoMmaxa. CMmepTh McTucnaBa Benukoro u
HayaJio IMOJUTHYeCKOoN pa3gpobneHHocTy Pycu. Bnapumupo-Cy3nanbckoe KHSIKECTBO U
lanuuko-BonbiHCKOE KHAXKECTBO. «['ocriogud Benukuit HoBropoa». YTpata KueBom BIusHUS.
[TonsiTue «3eMenb» U «ymenoB». KynbTypa u OuT Pycu B X - Hay. XIII B. Poxnenue
MOHT0JIbCKOU [IepzKaBhl. 3aBOE€BaHUSI MOHT0JIOB. baTrieBo HallecTBUe Ha Pych. 3aBoeBaHUe
octanbHOU Pycu. TIOpKCKue Hapoasl B COCTaBe 30JI0TOM OpHbL. TaTapo-MOHI0JIbCKOE
BIIafbIuecTBO. KaTonumyeckas skcrnaHcusa Ha Pyck. Anekcannap Hesckuii. JlemoBoe mobowuiie.
Pyce u 3onoras Oppga npu Anekcangpe HeBckoM. Bo3BhIlIeHEe HOBBIX PYCCKUX LEHTPOB.
Bopwba TBepu 1 MOCKBH 3a MEPBEHCTBO. Bo3Bhienrne MockBhl. iBaH KanuTa. BunbHo unu
MockBa? JIuTBa Kak TpeTul LIeHTP 00beNMHEeHUs PYyCCKUX 3eMelb. Hauano 60ps0sl ¢ Opaoii.
KynukoBckas 6utBa. 9moxa Bo3poxmenus B 3an. EBpomne. Ponb mpaBociaBHOM LIEPKBY B
obbenuHenuu Pycu. ®eomanbHas BoHa cep. XV B. Benukue reorpapuyeckre OTKPBITUS U
HayaJio HoBOTO BpeMeHu B 3a1n. EBpome. MBa# III - rocygaps Bces Pycu. OcBo60XKeHME OT
OPABIHCKOTO BlafgblyecTBa. LleHTpanu3alysa rocygapcTBeHHOM BnacTu. OpAbIHCKOE BIUSHUE Ha
MOCKOBCKO€ T0oC-BO. Brixox Pycu Ha MexXayHapoOgHyIo apeHy. ®opMupoBaHUue
MHOTOHALIMOHAJIbHOT0 TOCYyHapcTBa. X039UCTBO U oau. ['ocygapcTBo u 11epKoBb. KynbTypa u
onIT XIV - XV BB.

P Poccus n mup B XVI - XVII BB

[TpaBnenue Bacunus II1. Bopr6a 60spCKUX TPYIIIUPOBOK 3a BIacTh. Pedopmel Mi36paHHOiM
panel. Buewmnsasa nonutuka MBana IV. IIpeBpauienre Poccuu B eBpa3uiiCKyIo AepxkKasy.
OnpuunuHa. OT IeHTpanu3aluu K geomanbHor qukTatype. Havano ocBoenus Cubupu. Kpusuc
Brnactu. Konen gunactuu Propukosuueii. bopuc 'ogyHoB. EBpomna B 3110Xy IIO3THETO
beomanuima. Benukuii ronon u Hadyano Cmytel. Tpuymd u Tparepus JIxkegMmutpusa. Kpusuc
rocynapcTia u obmecTtBa B Poccun. Criacutenu OTedecTBa U IyTh K aOCONIIOTHON MOHAPXUH.
YMupoTBopeHue CTpaHbl U BO3POXKAEeHUE camofepxKaBus. HanaxxuBaHve MUPHOU XKHU3HH,
yperyIupoBaHNe BHEITHETIOIUTUYECKUX IPOTHBOpedYnid. HOBEIE IBIEHUS B PyCCKOM KYJIbTYPE B
XVI B. Peus IlocmonuTas: 3THOCOLMAIbHOE U IIOJIMTUUECKOE Pa3BUTHE. [IepBhie OypxKya3HbIe
peBomionuu B EBpone. Hauano npaBnenus Anekces Muxannosuda. PocT commanbHOT0O
HalpskKeHUs B cTpaHe. Ynoxenue 1649 r. Pa3puTtue x0351CTBa. BHENIHSASA TOMUTUKA
IIpPaBUTEILCTBA BTOPOro PoMaHoBa. [Ipucoenunenue JleBoOepexxHOW YKpauHe K Poccun.
BryTpeHHee nonoxeHue Poccuu B ocienHue rofsl ipaBiaeHus Anekces MuxaiinoBuya.
PedopMma niepkBu 1 packojl. YcuieHre apcKoy BacTu. «ByHTaITHEIN BeK». EBpomeickui
abcomotusM. [IpaBnenue Oenopa AnekceeBruda. PereHTCTBO lapeBHB Codby U IPUXOL K
Bnactu Iletpa I. HecnaBsauckue Haponsl Poccuu B XVII B. OKOHYaTeIbHOE IPUCOETUHEHNE
Cubupu. Kynsrypa u 6siT Poccuu B XVII B.

Pasgen 4. Poccus u mup B XVIII - XIX BB.

XVIII B. B eBpONeXCKOY U MUPOBOU ucTOpuU. [lepBhie ronsl npasienusi. Hayano CeBepHOU
BolHEL [IpeBpainenue Poccuu B Benmukyio nepxkasy. Pedopmsl Iletpa I. Pedopmer B o6mactu
KYJIbTYPHI, HayKu, 06pa3oBaHusi. Poccust nmpu npeeMHuukax Iletpa I. I[IpaBnenue EnuzaBeTs
[TeTpoBHH ¥ cTabunu3anus crpansl. [leTp III 1 HOBas NOMBITKA €BPONEU3aLAY CTPAHHL.
KynbTypa u 66T Poccuu Bo BTopoii nmojoBuHe XVIII B. [TepBrie rombl npaBnenust Exatepuss I1.
PaciBeT mBOpssHCKOM mMIepuu. BHemHsas monutKa Poccum Bo BTOpoi monopuHe XVIII B.
JKOHOMUKa U HaceneHue Poccuu Bo BTopoiu nmonosune XVIII B. [IpaBnenue IlaBna I.
EBpormerickuy nyTh OT IPOCBELIEHUS K peBoonuu. Bnusare HamoneoHOBCKUX BOMH Ha
OypKya3Hyi0 9BOJIIOIMIO. [IepBhie ToOwl mpaBneHus AnekcaHnapa I. BuemHsis monutuka Poccuu




B Hauase XIX B. OTeyecTBeHHas BoviHa 1812 r. 3arpaHuyHbIli 10X0[ PYCCKOM apMuu. BeHcKun
KoHrpecc. 2Kusub Poccuu nmocne OTeuecTBeHHOM BOWHE! 1812 r. [IBUXKeHNe neKabpruCcToB.
Poccuiickast UMIIepHs 1OCJie BOCCTaHUS NeKaOPUCTOB: IICUXOJIOTUYECKHe U TIOJIUTUYECKHIe
nmocnenctBus. Hukomaii I, npeobpa3oBaHus B TOCylapCTBEHHOM yIpaBieHun. KpecTbIHCKUN
Bompoc. Ha cTpaxke nopsifika 1 crokoucTBus ummnepun: A. beakennopd u C. YBapos. «Teopus
obunmManbHOM HapogHOCTH». [TonbcKoe BoccTanue 1830 - 1831 rr. KaBka3ckue BOMHEL. Poccus
U eBpomneiickue gena. KpeiMckas BoiiHa u [lapukckuii MuUpHBIM foroBop 1856 r. Pycckas
KyJnbTypa B nep. noj. XIX B. AMepruKaHCKasl peBoIIusg U Bo3HuKHOBeHUe CIIIA. UmnepaTop
Anekcanpp Il u mafeHre KpenocTHOro npasa B Poccuu. CenbCcKoe X035KUCTBO IOCIe
JIMKBUJAIMY UHCTUATYTa KPEIIOCTHOX 3aBUCUMOCTHU. Peanu3alysa nporpaMMEl COLMaTbHBIX
npeobpa3oBaHui. XapakTep UHAYCTPHANbHOM MofepHu3auu Poccuu. [IpOMBIIIIEHHOCTD [0 U
mocyie Manudecrta 19 ¢espans 1861 r. PaccTaHoBKa MOTUTUYECKUX CUTT B EBpoOIle 1 BoCcCTaHUE
B ITonbmie 1861 - 1863 rr. Teopur HapOTZHUYECKOTO COllManu3Ma. fABleHne pyCCKOTo
MOJIUTUYECKOro Teppopu3Ma. [Ipucoenunenne K Poccuu CpenHent Asuu. Pyccko-Typenkas
BorHa 1877 - 1878 rr. PocT counanbHOM HAIIPSIXKEHHOCTH B CTpaHe. YOuiicTBo Anekcanapa II.
LenTpanu3auus u GopMUPOBaHNE HALIMOHATBHOMN KYJIbTYPHL.

P Poccusg u mup B KoHIle XIX - HaY XX BB

OCHOBHBIE TEHOEHLIUU MUPOBOTO pa3BuTUs B XIX B. OCHOBHEIE YePThl BHYTPEHHEN TTONUTUKHI
Poccuu npu Anekcanpgpe III. Ponbs Poccuu B «KOHLIEPTE» MUPOBEIX EPXKaB U 3aKJII0YeHUe
dbpanKo-pycckoro cotwo3a. Hukomnaii I, camopmepkaBue - pycckas popMa rocygapCTBEHHOTO
npasneHusd. COCIOBHO-TOCYZapCTBeHHas pernaMeHTanus. [I[puBuierupoBalHHble U
HEeIpPUBUIETHPOBAHHLIE CJIOM HaceneHus. Mictopudeckuil GeHOMEH PYCCKOM MHTEJIUTEHIUH.
F'ocymapcTBeHHBIN annapaT. ApMus u GaoT. [IoMM3THUYHOCTE, HallMOHAIbHAS ITOIUTHKA 1
MeX3THUYEeCKue OTHOIIEeHUSI. MexXIyHapoaHble OTHOIIeHUs Ha pybexe XIX - XX BB.
[IpombinneHHas MogepHu3aIusa Poccruu. 30710TOBaMIOTHEIY CTaHmapT. ConuanbHO-
“MyllecTBeHHas nuddepeniuaius. borateie u 6enHble. HaeMHbIE TPYKEHUKH, pabouee
3aKOHOOATeNbCTBO, 3ab6acToBKU. Pyccko-simoHcKas BoiHa 1904 - 1905 rr. Havano
PEBOJTIOIMOHHEBIX TOTPsiceHul B Poccuu. Pabouue, monuTuyeckre, HalliOHAJIbHbIE IBUKEHUS.
Pycckas KyneTypa Bo BTOp. 110J1. XIX - Hay. XX BB. MUpPOBOE PEBOIIOLIMOHHOE [BUXKEHUE:
MIPUYXHBI, IBUXKYIIUE CUIIH, IpobreMtl. [TepBas poccuiickas peBomonns 1905 - 1907 rr.
PeBommonnonnoe guxenne 1905 r. Manudect 17 oxts6ps. [ocygapcTBeHHO-IIpaBoBast
Tpa"chopMalyss MOHapPXU4YeCKOU CUCTEMEI. [ TaBHBEIe IONUTHYEeCKUe TapTuu Poccun.
Mapxkcu3sm B Poccuu. I1nexanoB u JIeHuH. MeHbIIIeBUKY U O0mbIeBUKY. [IepBas u Bropas
T'ocymapctBeHHble gyMel. 3akoH 3 uoHA 1907 r. Tpethsa ['ocymapcTBeHHasa Jywma. I1T.A.
CTONBIIKUH U €70 IIporpaMMa arpapHOro nepeycTpoucTsa. JKoHoMudeckuu nmogbeM 1910 - 1913
rr. bankanckui y3en. [lepBasg MupoBas BOMHa: IPEANOCHIIKY, 00Imuii X0 60eBHIX IENCTBUM,
utoru. Mecto Poccum B MUPOBOY CUCTEME BOEHHO-CTPATErnUYeCKUX Koanuinii. Becrymnnexnue
Poccuu B mepByi0 MUPOBYIO BOWHY. X01 BOEHHHIX fercTBul B 1914 - 1915 rr., 00I11€CTBEHHBIE
HacTpoeHusa. PpoHT u ThUT: eguHeHUe U npoTuBocTOsiHME. ®eBpans 1917 r. B [TeTporpage.
Pasgen 6. Poccus u mup B XX B.

Otpeuenne Hukomas II. Hagamo Benuko# poccuiicKoi peBOIONUHU: 0T GeBpasis K OKTIOpIo.
O6ocTtpenue nmonutudeckoy 60puOr. IIposnor I'paxkpaHcKo#i BoMHEL. OKTAOPHCKUN TEPEBOPOT.
Hauvanbue 5Tamn I'paxxpaHCKOU BOMHEL. BpecT: «peBOIIOIIMOHHBIN» BEIXOM U3 MUDPOBOU BOMHEI.
[TonmuTrKa «BOEHHOTO KOMMYHM3Ma». benble ¥ KpacHble. BoeHHass MHTEPBEHIUS CTPaH
AnTanTsl B Poccuio (1918 - 1921). CoBeTcKo-TI0IbCKas BOWHA U ee pe3ynbTaThl (1919 - 1921).
Oco6eHHOCTH MeXIYHAPOMHBIX OTHOIIEHWH B MEXKBOEHHBIN mepuon. Poccust B rombl HOIla.
O6pa3zoBanne CCCP. HoBrle peanuy COBETCKOM IMOTUTHYECKON CHUCTeMBI. CTaTuHCKas
«PEeBOJIIOLMS CBEPXY». AIbTepHATUBLL Pa3BUTHUS 3alafHOU LUBUIX3aLuu B KoHIE 20-x - B 30-e
rT. XX B. I3MeHeHMe MexaHu3Ma BiaacTu. CoBeTCKOe 001eCTBO HaKaHyHe BOMHBEI. MacCOBHIN




TepPpPOop: UCTOKM U nocnencTBusi. CoBeTckas KynbTypa 1917 - 1940 rr. AnoHCcKas arpeccust Ha
HanpHeM BocToke. CoBeTckuii Co03 HakaHyHe BOMHBEL. CoBeTCKO-(huHCKas BoMHa 1939-1940 rr.
Anono-kuTaiickas BorHa 1937 - 1945 rr. Bropast mupoBas BoitHa 1939 - 1945 rr.
(mepuopmu3aliusi, OCHOBHBEIE TeaTPhl BOEHHBIX NerCcTBul). COBETCKO-TEPMaHCKOe
B3aMMOJENCTBYUE HaKaHyHe BoWHEL. Hadyano Benukoit OTeyecTBeHHOM BOMHEL. KOpeHHOU
IepesioM B xofe BouHBL. Pa3rpom 'epmanum u fAnonuu. MexnyHapogHble OTHOIIEHUS B
ocyeBoOeHHOM Mupe. Hadano X0I0[HOM BOWHE U TOHKY BoopyxKeHui. Bo3spauieane CCCP k
MupHOU Ku3HU. CTpaHa HakaHyHe pedopM. opMupoBaHUe TpeThero Mupa. Pa3Burtue cTpaH
BocToka Bo BTOpou nonosuHe XX B. CMeHa BnacTu B Kpemie. Hauano mectanuHu3alnum.
Pedopmer H. C. Xpymesa. ConuanbHo-3K0HOMIYecKoe pa3pute CCCP B ycnoBusix pepopm.
[Tocnepnue roge! npasnenus Xpyesa. Kynstypaas xu3Hb CCCP B cepenune 40 - Havane 60-x
rT. TpaHchopManys KaluTanTuCTAYEeCKON CUCTEMBL: IPUYNHEI, OCHOBHBIE TEHIEHIINH,
ocobenHOCTH. CMeHa MONMUTUYECKOTO Kypca. CTabunusanus no-0pexxHeBcku. CoOBETCKOE
o0111eCcTBO Ha nepenoMe. Pedopmer sKoHOMUKH 1960 - 1970-X IT.: TOOH YIIYIIIEHHBIX
BO3MOXKHOCTeN. MeXny pa3psakoyu U KoHppoHTanuel. Hapactanue npoTuBopeduii B
9KOHOMUKE. JKOHOMHUUYECKHe pe(OpMEL B TOLH IEPECTPOMKH. [JeMOHTaX COBETCKUX
nonutudeckux cTpykTyp. Pacrag CCCP. Kynerypa CCCP Bo BTOpO# nojnoBruHe 60-x-80-e IT.
Paspen 7. Poccua u mup B XX - Hayasne XXI BB.

Muorononsapuei Mup B Havase XXI B. Poccust HakanyHe HOBOro Thica4yenetus (90-e rr. XX B.).
Poccus B mauane XXI B. BHemHsasa nonutuka Poccuu B KoHLe XX - Havyane XXI B. CoBpeMeHHEIe
mpo0JieMBl Yel0BedecTBa U pojib Poccuu B ux pemenun. KynbrypHas xkussub Poccun B 90-e
ropsl XX - Havase XXI BB.

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

3auer

Bb1.0.02 OcHoebl pocculickoii 20cydapcmeeHHOCmu

Llenu 0CBOEHMS TUCHIUIIINHEL

Llenbio mpenofaBanus OUCHUIIIAHEL « OCHOBBEL POCCUMCKOU TOCYAApPCTBEHHOCTU»
SIBIISIETCS:

dbopmupoBaHue y 00y4aloUuXCsl CUCTEMBl 3HaHWUM, HABHIKOB
¥ KOMIIETEHIINH, a TakKXkKe I[eHHOCTE!, IPaBujl ¥ HOPM IIOBeIeHNsI, CBI3aHHBIX C
O0CO3HaHUEM
IPHUHAOJIEKHOCTU K POCCUNCKOMY 00IIeCTBY, Pa3BUTHEM YYBCTBa IATPUOTU3MA U
rpaXkaaHCTBEHHOCTH, (GOPMUPOBaHUEM AYXOBHO-HPABCTBEHHOTO U KYJIbTYPHOTO
dbyHIaMeHTa Pa3BUTOM U IeJIbHOM JIMYHOCTH, OCO3HAIOIe 0COOEeHHOCTH
UCTOPUYECKOTO
IIyTH POCCUMCKOI'0 TOCYIapCTBa, CAaMOOBITHOCTD €T0 IOIMTUYECKOM OpraHu3aluu u
COTpsiZKeHre NHONBUAYaIbHOT'O JOCTOMHCTBA U yCIieXa C 00IIeCTBEHHBIM IIPOrPECCOM |
TIOTUTUYECKOM CTabUITBHOCTBIO CBOEW POMUHEI




MecTo gucuunIuHLL B CTPyKType OI1

HucrunnuHa «OCHOBEL POCCUMCKOU rocymapcTBeHHOCTH» B51.0.02 gBnsgeTcd ogHOU U3
OUCIHUIIINH 0053aTeIbHON YacTH y4eOHOTro IjaHa IOATrOTOBKM OaKallaBpuaTa 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
OUCLUIIINH, KakK «McTtopus Poccuwn».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

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

- Cnnoco0eH BOCIPUHUMATh MEXKYJIbTYpHOE pa3HooOpa3ue 00IIecTBa B COLUATBHO-
HUCTOPUYECKOM, 3TUYeCKOM U ¢punocodpckom KoHTekcTax (YK-5)

CopepxkaHue OUCIUTIIMHEL

Pazpgen 1. Yro Takoe Poccug

CTpaHa B €€ IPOCTPAHCTBEHHOM, YeJI0BEYEeCKOM, PECYPCHOM, UAEMHO- CHMBOJINYECKOM U
HOPMAaTHUBHO- IIOTUTUYECKOM H3MEePEHUHN

Paspgen 2. Poccuiickoe rocynapCTBO- HUBUIA3AINA

Hctopuueckue, reorpadpudeckre, AHCTUTYIIMOHAJIbHEIE OCHOBaHUS (POPMUPOBAHUS POCCUNCKON
uuBunn3anuu. KoHllenTyanusanus MOHATUAS «I[ABUIN3ALN»

Pasmen 3. Poccuiickoe MUPOBO33PeHNE U IIEHHOCTHA POCCUMCKON IIUBUNU3AITNN
MupoB0o33peHue U ero 3HaUeHue [Jig YejloBeKa, 001ecTBa, ToCcyiapcTBa

Pazpen 4. [Tonutryeckoe yCcTpoicTBo Poccun

OO0BEKTUBHOE TIpefiCTaBIeHNe POCCUMCKUX TOCYyIapCTBEHHBIX U 00IIECTBEHHEIX HHCTUTYTOB, UX
HWCTOPHUHU U KITIOUYEBHIX MPUUNHHO- CII€ICTBEHHBIX CBSI3€M MOCIEIHUX JIET COIMaIbHOU
Tpa"chopMauu

Paspen 5. Bri3oBEI OyOyIiero ¥ pa3BUTHE CTPAHB

ClieHapu¥ ePCIEKTUBHOTO PAa3BUTHS CTPAHBI U POJIb I'PaXkdaHWHA B 3TUX CIIEHAPUSIX

OO1mast TPyAO0EMKOCTD AUCITUIIIMHEL
72 gac(oB), 2 3ET
dopMa IpOMeKyTOUHOU aTTeCTalluu

3auger




b1.0.03 Hugpopmamuka

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpernofaBaHus OUCHUILINHEL « MHpOpMaTUKa» SIBIISIETCS:

MIOAATOTOBKA OyIyIIMX CIIeIaMCTOB 110 HAIlpaBIEHUIO CIIEINalbHOCTH,
BJIQ[IEIOIINX TEOPETUYECKUMHU 3HAHUSIMH, TPAKTUYECKUMYU HaBLIKaMU TPUMEHEHUS
IIePCIIEKTUBHBIX METOHNOB, COBPEMEHHEIX CPEICTB HHGOPMAIIMOHHBIX TEXHOIOTUH 1
YMEHHEM U MCII0Ih30BaTh 9TU 3HAHUS IJIST YCIIEITHOTO OBJIAAEeHUS ITOCIIeAYIONIUX
CIleIaibHBIX JUCLUIIINH y4e0HOTO II7TaHa; pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH
CTYMIEHTOB ¥ YMEHUS PeIIeHus 3a0ayd Pa3/IMYHOr0 HallpaBJIeHUs

MecTo pucuuniavHsl B CTpykType OI1

Oucuunnuia «MudpopmaTuka» B51.0.02 sBnsercd 0a30BOW OUCIUIINHOW LUKIIA
yueOHOTO IJlaHa IOATOTOBKM OaKalaBpuaTa 0 HamnpaBiaeHuio «11.03.02
VHpOKOMMYHUKALIMOHHBIE TEXHOJIOTUM U CHUCTEMHl CBSI3U». M3ydyeHUe OUCHUIIUHBL
«MHbopMaTKa» OCHOBLIBaeTCS Ha 6a3e 3HAHUMU, YMEHUN U KOMIIETEHIUH, MTOTyYEeHHBIX
CTy[IeHTaMH B XOle¢ OCBOEHUS IIKOJIbHBIX KYPCOB.

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

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

- Cnoco0eH TpUMEHSITb METOMHI ITOMCKA, XpaHeHus:, 00pad0TKM, aHanu3a U IPeICTaBlIeHUS B
TpebyeMoM popmaTe nHPOPMAIMK U3 PAa3TUUHLIX UCTOYHUKOB 1 0a3 JaHHHIX, COOIMoaas mpu
3TOM OCHOBHHIE TpeboBaHUS UHGOPMannoHHOM 6e3omacHocTu (OITK-3)

- Cnoco0eH TOHMMATh IIPUHITUIIE Pa0OTH COBPEMEHHBIX UHGOPMAIMOHHBIX TEXHOJIOTUYN U
HCIIONIb30BaTh WX [JISI pellleHus 3amay npodeccruoHanbHou gestenbHocTy (OITK-4)

- CnnocoOeH pa3pabaThBaTh aITOPUTMHEI ¥ KOMIILIOTEPHBIE ITPOTPAMMEBI, TIPUTOOHBIE OJIS
npaktuyeckoro npuMmenenus (OITK-5)

- Cioco0eH OCYIIECTBAATEL TOUCK, KPUTUUECKHM aHAIU3 U CUHTe3 UH(DOpMaIuy, IPUMEHSATh
CHCTEeMHBIY OAXO[ AT pellIeHus MocTaBleHHbIX 3agayd (YK-1)

CopepxkaHue OUCIUTIIMHEL

Pazgen 1. MogenupoBaHre KaK MeTO[I II03HaHKWs. ADXUTEKTYpa U anmnapaTHele cpencTsa [1K.
MopenupoBaHue Kak MeToq mo3HaHus. O0BEKT, CyOBEKT, IIeib MofeNnupoBanus. llenu, 3amayuy,

pellaeMble C IIOMOIIBI0 MOfeJier. DBOIIOLKA U pa3BuTue KoMnbioTepoB. ApxutekTtypa [1K.
B3auMopgencTBre onepalioOHHOM CUCTEMEI C alllapaTHRIMU CPeNCcTBaMu, ApaliBepaMu,
npuknagaeiM I[10, BIOS, BupTyansabiMu MalinHamMu. 3arpy3ka OC. ®auioBele CUCTEMEI.
XKecTtku guck. Tunsl GaitioB (UCIIOMHSIEMBIE U T.1I.) MHOT03aJaYHOCTh OJHOIIPOIIECCOPHAIX
IIK. Umest OTKPHITHIX HCXOMHEIX KOMIOB.

Pazmen 2. AIITI. KonupoBanue nHGOPMAIIKH.




[TpuHIMIIEI aHAIOT0BO-ITM(POBOTO ¥ MI(PO-aHAJIOTO0BOr0 Mpeodpa3oBanuil. KogupoBanue
rHpopmauuu. [lepemada aHaIOTOBEIX JAHHBIX C IIOMOILBIO aHAIOTOBBIX CUTHAIOB. [lepemaya
IKA(POBEIX JAaHHBIX C IIOMOIIBI0 aHAIOTOBBIX CUTHAIOB. [lepeaya aHaIOTOBBIX JAHHBIX C
IIOMOIIIBIO IIM(POBLIX CUTHANIOB. [lepenada 1u(POBLIX JAHHBEIX C IIOMOIIBI0 HX(PPOBEIX CUTHAJIOB
Paszmen 3. [ToMexoycToNYMBLIE CIIOCOOH ITepenayy HHQOpMaluu

Teopema Kortenbaukosa. [lenbra-monynauus. [Ipurnuns Texaonoruu 5G. [TomexoycTonyrBoe
KopupoBaHue. but yetHoctu. Kog Xemmunra. I'padpuueckas uHTepnperanus. Tabmuiia
XemMuHra. KoguposaHue 4ucesl. TpU IIOAXOMAA AJ1s1 KOOUPOBAHUSA OTPULIATEJILHEIX YHCE.
Pasgen 4. [IpUHIKNEL 3aITATH “HGOOPMALINKU, KPUNITOTPaQUH.

Cnoco0Owl o0ecrieueHns TalHel nepefgaun nHpopmanuu. [udp Buxkenepa. [lludposanue 1po
IoMo1M ciaydarHex ynucen. [llndpoBanue ¢ MOMOIILIO IICEBAOCIYYaHEIX yncen. TpeboBaHUsA
IJIS1 KPUIITOCTOUKHUX X311 CyMM. Anroput™m Juddu-XannMmaHa. IIeKTpOHHAS OANNUCE.
JIMIIEH3MOHHBIY KITI0Y.

Paspen 5. [IporpaMMHBEIE CPELICTBA pPeanu3alny HHOOPMAIIMOHHAIX ITPOIIECCOB

CnyxeOHbIe IPOTPAMMBI, YTUNUTHL. [IpaiBephbl. ADXUBATOPH. AHTUBHPYCHBIE TPOTPAMMEL.
Bcrpoenntsle nporpaMMsl. [Ipuknanuoe I10. [Tpuknagsoe [10 crenuanbHOro Ha3HaYeHUS.
Cpensl mporpaMMupoBaHus. [IporpaMMHBIE CPEICTBA IJIST MOOUIIBHBIX YCTPOMCTB.
[TporpammHuEle cpencTBa Ajis nepudepuitaex ycrpoucts. OCT P ISO/M3K 26300-2010
Hudopmarmontas texnonorus (UT).

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

3auer

b1.0.04 9kxo0a02us

Llenu 0CBOEHMS TUCLUUIIINHEL

Llenpio MpemofaBaHus QUCIUIIIMHEL «DKOJIOTUSI» SIBIISIETCS:

TIOATOTOBKA 06y4Yaromuxcs K COOII0eHNI0 B paMKaX CBOel IpodeCcCroHaTbHON
IesiTeIbHOCTH YCTAHOBIEHHBIX 3aKOHOATeIbCTBOM TPeOoBaHUi B 00/1aCTH
9KOJIOTMYECKOH 6e30IIaCHOCTH ¥ OXPaHBl OKPYKAIOIIEH CPEMH.

MecTo pucuuniavHel B CTpykType OI1

Oucounnubaa «I9konorus» b1.0.03 gBnasgeTcs OUCHUIIIMHON 00s3aTeNbHOM YacCTH
yueOHOTO IJlaHAa NOATOTOBKM OaKalaBpuaTa IO HamnpaBiaeHuio «11.03.02
VHpOKOMMYHUKALIMOHHBIE TEXHOJIOTUM U CHUCTEMHl CBSI3U». M3ydyeHWe OUCHUITIUHBL
«JKOJIOTHSI» OCHOBBEIBaeTCS Ha 0a3e 3HaHUM, YMEHUU M KOMIIETEHLUH, MOTy4eHHbBIX
CTy[IeHTaMH B XOfle¢ OCBOEHUS IIKOJIbHBIX 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.

Pasmen 3. ComvanbHO-9KOHOMHAYECKNE aCIeKThl 9KOIOTUHN

[TonsiTHe 0 MPUPOMHKBIX pecypcax. Knaccudpukauysa IpupogHEIX pecypcoB. KagacTphl
MIPUPOOHBIX PecypcoB. HopMaTuBH KaueCTBa OKPyXKalolllel Cpedbl. DKOIOTHYeCKre CTaHOapThI.
ConuanbHO-9K0JI0THYecKre KOHOMUKTH. OCHOBHBIE THUIIHI COIIMATBHO-9KOJIOTUYECKUX
KOHGIUKTOB. OKOJI03KOJIOTUYECKUY MTHap.

Paspen 4. ATMocdepHEIN BO3OYX ¥ TPOOIEMEL €T0 OXPaHEI

CocTtaB aTmMocdepHOro Bo3ayxa U QYHKIUKM aTMOCGhepH B ri1obanbHOM reocucremMe. CBONCTBA
Haunbojiee pacIpPOCTPAaHEHHBIX BEIIECTB, 3arPSA3HSIIOMINX aTMOCHEPHEIH BO3AYX. ATMOCHEPHEIN
cMor u ero Bupgsl. [Ipo6ieMa rimobanbHOro noremnenus. I[Ipo6ieMa aTMOChEPHOTO 030Ha.
[Tpo6neMa KUCIIOTHBIX Joxaer. OcoOOEHHOCTH MUKPOKJIMMAaTa U JIOKAIbHOe 3arpsi3HeHue
BO3lyXa B rOpofiax ¥ MPOMBILIJIEHHBIX 30HaX. AIMUHUCTPaATUBHBIE U 9KOHOMUYECKUE
MeXaHU3MHBI OXpaHBl aTMOCGhEPHOTro Bo3ayxa. HopMupoBaHue 3arpsa3HeHus aTMOChepHOTo
Bo3ayxa. OCHOBHBIE HAIlpaBJIeHUA OXpPaHb aTMOC(hepHOTro Bo3ayxa. OCHOBHBIE THUITHI
IIBIJIETa3004YHMCTHOT'0 000PYNOBaHUS ¥ IPUHITUIIEL €T0 PadOTHI.

Pasgen 5. BogHbIe pecypchL ¥ UX OXpaHa
BomnHble pecypchl u ©X BO300OHOBIEHNE. AHTPOIIOT€HHbIE N3MEHEHUS 3JIEMEHTOB




TUIPOJIOTUYECKOr0 IIUKJIa ¥ UX [TOCTIEeNCTBUS. ICTOUHUKY 3arpsi3HEHNUs TIOBEPXHOCTHHIX U
non3eMHbIX Bof. CBoMCTBa Hanbojee paCIIpOCTPaHEeHHbIX BELIECTB, 3arpsA3HAOIINX
IIOBEPXHOCTHEIE U IIOA3eMHBIe BOAEL. DdTpoduKanus BogoeMoB. CaMOOUHUIIeHNE.
AIMUHUCTPaTUBHbBIE U SKOHOMUYECKNE MeXaHU3Mbl OXpaHbl BOOHBIX 00beKTOB. HopMupoBaHue
3arps3HeHUs I0OBEPXHOCTHEIX U NTOfI3eMHEIX Bofl. OCHOBHEIE HallpaBlIeHUsI OXPaHbI BOL:
COBEpIIEHCTBOBaHNE TEXHOIOTUY U CHUXKEHHE BOLONOTPeOIeHus.

Paspen 6. 3emnenons3oBanue

3eMyenonb3oBanue. IOpunnyeckue U 9KOHOMUYECKHe MeXaHU3Mbl perynIupoBanus. Kateropuu
3eMeTnib. 3eMeNIbHBIE PECYPCHl U ITOYBHL: COOTHOIIEHNE TOHATHH. MecCTo [T04B B 5KOCUCTEMaX.
ObopaunBaeMOCTh ITOYB. 3arpsi3HeHNe U HapylleHus 3eMellb. PeKynbTuBauyus.

Pasgen 7. OOpallieHne ¢ 0TX0OaMu

3akoHO#aTeNbHEIe TpeOOBaHUS K 00palleHuIo ¢ 0TXxofaMu. OCHOBHBIE BUBI IPOMBIIITIEHHEIX
OTXOMIOB ¥ METOOH UX yTunu3anuu. CenbCKOX035UCTBEHHEIE OTXOAE. TBepable KOMMYyHaJIbHEIE
OTXO[BI U CIIOCOOBI UX YTUIU3aIUU. IJIEKTPOHHEIE OTXOAHB!, TPO0OIEMBl UX YTUIU3ALUY U IIyTU UX
pelIeHusl.

OO1mast TPyA0EMKOCTD AUCIUIIINHEL
72 gac(oB), 2 3ET
dopMa MpoOMexKyTOUHOM aTTECTALUN

3aueT

b1.0.05 IIpaeosedenue

ITenu oCBOEHUST MUCLUIIIAHEL

Llenpio mpenofgaBaHus OUCHUIIIUHEL «[I[paBoBegeHUE» ABIIETC:
dbopMmupoBaHue 6a30BBIX 3HAHUM (MTPEeACTaBIEHMUI) 0 TOCYOAPCTBe U IIpaBe Kak
0co00M IOpSIOKe OTHOIIEHUY B 00IIECTBE, @ TaKXKe 00 0COOEHHOCTSAX OCHOBHBIX
oTpaciieid POCCUKCKOTO paBa.

MecTo pucuuniauHel B CTpyKType OI1

IOucuunnuia «IIpaBoBemenue» b1.0.04 sgBnsercss 6a30BOM OUCHUIIIMHON LUKIA
yueOHOTO IJlaHa IOATOTOBKM OaKajllaBpuaTa IO HampaBiaeHuio «11.03.02
VHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUM W CHUCTEMHl CBSI3U». M3ydyeHUe OUCHUIIUHBI
«[IpaBOBemeHWe» OCHOBHIBAaeTCS Ha 0a3e 3HaHWM, YMEHHH U KOMIETEHIHH,
IIOJIy4YeHHBIX CTYOEeHTaMHM B XOOe OCBOEHMS IIKOJIbHBIX KYPCOB.

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

Hpouecc HN3y4YeHUd JUCHUIIIIMHEL HAIIPABJIEH Ha (1)OpMI/IpOBaHI/Ie ClIeJyIOIInX KOMIIETEHITNH:

10




B cootBeTctBuE ¢ PTOC:

- Crioco6eH ompemensaTh KPyT 3aayd B paMKaXx [TOCTABIEHHOM 16U ¥ BLIOMPATh OITHMAaIbHEIE
CIIOCOOBI UX PEIIeHUs, UCXOOs U3 JeMCTBYIOUINX ITPABOBLIX HOPM, UMEIOIIUXCST PECYPCOB U
orpanuuenui (YK-2)

- Crioco6eH (popMUPOBATh HETEPIIUMOE OTHOIIEHHE K IIPOSIBIEHUSIM 9KCTPEeMU3Ma, TEPPOPHU3Ma,
KOPPYIILIMOHHOMY ITOBEJIEHUIO U TPOTUBOMIENCTBOBATh UM B ITPO(ECCUOHATLHON AeSITeIbHOCTH
(YK-10)

CopepxkaHue OUCIUTIINHEL

P 1 HOBBI TEODPUU T TBa ¥ IIpaB

[Tonstue npasa. [TorsaTHe rocygapcTBa. KoHIeNIMY IPOUCX0KAEHUS TOCYyapCTBa U IIpaBa.
Hopwma npaBa. HopMaTHBHO-IPaBOBEIE aKTHI.

Paspen 2. OTpacnu npaBa B PO

KorcTuTynronHsoe npaso. I'paxkpgaHCKoe IIpaBo. TpymoBoe npaBo. CeMenHoe IIpaBo.
HWHpopMaImoHHOE IIPaBo.

Paspen 3. UHQoOpMaIMOHHOE IIPaBO

CTpyKTypa u cofepXaHue HHPOPMaLXOHHOIO IIpaBa

Pa3pen 4. 9BonIOIMA CUCTEMEL IpaBa M AaHTUKOPPYIIAOHHOW OeATeIbHOCTH
OTarkl 9BOJTIONUY CHCTEMEI ITpaBa

OO6I1mast TPYAO0EMKOCTD TUCITUIIIMHEL
72 gac(oB), 2 3ET
dopMa IpOMeKYyTOUHOU aTTeCTalluu

3aueT

Bb1.0.06 ®u3uueckasa Kyabmypa u cnopm

Llenu ocBOEHUS TUCUUIIIUHEL

Llenbio mpenofgaBaHus OUCHUIIIAHL «PU3ndecKas KyJabTypa U CIIOPT» SBISETCS:

n3ydeHne u popMupoBaHre GU3NYECKON KYJIbTYPhI TUYHOCTH U CIIOCOOHOCTH
HaIpPaBJIEHHOT'0 UCII0Ih30BaHUS Pa3HOOOPA3HBIX CPEACTB PU3NYECKOM KYIbTYPHI,
CIIOPTa U TypuU3Ma IJIg COXpaHEHUS U YKPEIJIEHUS 300POBbs, ICUX0(hU3UIECKON
IIOITOTOBKY ¥ CaMOTIOATOTOBKH K OymyIel xXu3Hu U MpodecCruoHaIbHON NesTenbHOCTU

MecTo pucuuniavHel B CTpyKType OI1

HucuunnuHa «®usndeckas KynbTrypa u cnopt» b1.0.05 gBngeTcss OUCLUIIUHOU
00s13aTeNbHOM YacTH y4eOHOTO IIJlaHa IMOATOTOBKM OaKajaBpuaTa II0 HaIpaBIIEHUIO
«11.03.02 MHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUX U CUCTEMBI CBSI3U». M3ydeHue
nucHUNINHE «du3nyecKas KynbTypa U CIIOPT» OCHOBHIBAETCS Ha 0a3e 3HaHUU, YMEHUU
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1 KOMIIETEHIINH, IIOJIY4EHHBIX CTYOEHTAaMM B XO1€ OCBOEHUS IMTKOJIBHBIX KYPCOB.

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

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

- Crioco6eH moanepKuUBaTh NOIKHBIN YPOBEHD (PU3UUECKOI TTIOATOTOBIEHHOCTH AJIS
obecredyeHus IOJTHOLIEHHOHN COIIMaIbHOM U ImpodeccroHanbHOU nestenbHoCcTH (YK-7)

CopepxkaHue OUCIUIIINHEI

Pazpen 1. TeopeTnyeckue 0CHOBBL (QU3NUYECKOW KYIbTYDHIL.

du3uyeckas KynbTypa B IIpodeCCHOHaIbHON IOATOTOBKE CTYOEHTOB M COLIMOKYIbTYPHOE
pas3BUTHE TUYHOCTHU CTymeHTa. ColuaabHO-0M0I0THYeCKe OCHOBH (PM3NYECKOM KYIbTYPHL.
OCHOBEI 3T0POBOT0 00pa3a XKU3HU U eT0 OTPaXKeHue B MPodecCruoHaTbHON NesITEeTbHOCTH.
OO1mas pu3nyeckas U CIOPTHBHAS IOATOTOBKA CTYIEHTOB B cCUCTeMe (HU3UUECKOT0
BOCIIUTaHUSA. MeToon4YeCKrue OCHOBEI CaMOCTOSTENIbHBIX 3aHATUN QU3NUECKUMHU yIIPaKHEHUSIMHU
¥ CaMOKOHTPOJIb B IIpotiecce 3aHsaTui. [IpodeccruoHanbHO-IpUKIIagHas Guandeckas
MIOATOTOBKA OyMYIIUX CIIEIIHaluCTOB

Paspen 2. 5a30BhIf KOMIIEKC YIpaXXKHEHWH 110 0011el GUu3nyecKoi MOOr0TOBKE.

Kommekcrl ynpaxHeHu 001el Gu3ndecKou MogroTOBKY TPEHUPOBOYHOW HAMIPABIEHHOCTH:
o01miee 03IOPOBIIEHNE OPraHKU3Ma; MOOIepKaHue CIIOPTUBHON (GOPMEI Ha OIpPeeIeHHOM
YPOBHE; KOMITJIEKCHOE pa3BUTHE PU3NIECKHUX KQUeCTB; KOMIIJIEKCHAS MPOPa00TKa MEIIIeYHBIX
rpynn

P HOBHBI bl QM3MYECKON IOATOTOBKHU

dusnyeckue yrpaxXHEeHUS U3 Pa3feloB: TUMHACTUKA U aTleTU4YecKas IIOATOTOBKA, YCKOPEHHOe
nepefBUKeHUe U JeTKas aTJeTUKa, CIOPTUBHLIE U MMOOBUXKHEBIE UTPHI

OO1mas TPyA0EeMKOCTh AUCIUIIINHEL
72 4gac(oB), 2 3ET
dopma IPOMEXYTOUHOU aTTeCTallun

3auer

b51.0.07 HHuiiceHepHasi u KomnvlomepHas 2paguka

Llenu 0CBOEHUS TUCHUIIINHEL

Llenbio MpemnofaBaHus OUCHUATIINHEL « UHXKeHepHas U KOMITbIOTepHas rpaduka»
SIBJISIETCS:

dbopMmupoBaHue pyHOaMeHTAIbHBIX 3HAHWM OyAyIIUX CIIeIMaIiucToOB B 06/1acTu
MO EeIMPOBaHUS U3EINN U CO3AaHUs IPOEKTHO-KOHCTPYKTOPCKOM U TEXHOJIOTUYECKOU
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MOKYMEHTAIIUU C UCIIOIb30BaHNEM COBPEMEHHBIX METONOB U CPEICTB MH(POPMAIIMOHHBIX
CPE[ICTB ¥ TEXHOJIOTHY , IPUMEHEHNE MTONYyUYeHHbIX 3HaHUY U YMEeHUH I YCIIEITHOTO
OBJIAaf€HUS TIOCNIEAYIOUIMMY CIIeIMaTbHEIMY TUCHUIIINHAMY y4eOHOTOo IITaHa.

MecTo pucuuniavHel B CTpykType OII1

Oucnunnuda «VHXeHepHas ¥ KoMmnbloTepHas rpaduka» B1.0.06 gBngercs
OUCLUIIMHON 0053aTeNIbHON YacTU y4yeOHOro IJlaHa MOATOTOBKM OaKajaBpuaTta IIO
HanpaBneHuio «11.03.02 Ma)OKOMMYyHUKALIMOHHbIE TEXHOJIOTUM U CACTEMHI CBI3U».
W3yuyenue pucuunnuHel «MHXeHepHas U KOMIbIOTEePHas rpaduka» OCHOBHIBAETCS Ha
0a3e 3HaHUM, YMEHUHM U KOMIIETEHUUH, MONYYEHHBIX CTyleHTaMu B XOOe OCBOEHUS
IIIKOJIBHEIX KYPCOB.

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

- Cnoco0eH TOHUMATh IIPUHITUITE Pa0OTH COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUHN U
HCIIONMb30BaTh UX IJIS pelleHus 3afad nmpodeccuoHanbHou gesatenbHocTu (OITK-4)

CopepxkKaHue OUCLUIIINHEI

Paspen 1. BRemenue. MeTonbl IpoeliipoBanus. 3d MOIenupoBaHue.
[Tpeomert Kypca, ero pojib U 3HaYeHHe B ITOATOTOBKe NH&KeHepa. MeTob

mpoelupoBaHus. LleHTpanbHOE U TTapaiie/ibHOe IPOeLpOBaHNe U UX OCHOBHEIE
cBoiicTBa.CucTeMa AByX U TPEX IJIOCKOCTeH. 3d MOOenupoBaHue.

Pasgen 2. OcuoBHble cBeperus 00 ECK]I. [TpaBuia ohopMiIeHNs YepTexKel.

[TousiTus 0 cTaH#gapTe U ctaHgapTu3anuu. Kateropuu crangaptos. Ctangaptsl ECKII:cocTas,
Knaccudukaims, o0o3navenuss.CtanmapTel ECK]] Ha odopMmIeHre YepTexKen:

dbopMaThl, MacITaOkl, TUHUY, IIPUPTH YepTEXKHbIe. OhopMIIeHNEe U YepTeXa.

P Uu xeHnd.Hanecenu MepOB Ha yepTekax

Knaccudukanus n3obpaxeHui: BUIb, pa3pe3bl, CEUeHUS U BEIHOCHEIE 3JIEMEHTHI. YCIIOBHOCTU
U ympoteHus B u3obpaxenusax. 'papuueckoe n3obpaxkeHre MaTepraioB Ha YyepTexkax. Obume
IIpaBuUia HaHEeCEHUSIPa3MepOB Ha YepTexkKax(BBIHOCHEIE, Pa3MepHEIe INHUY, pa3MepHEIe YuCa,
YCJIOBHBIE 3HAKM).

Paszgen 4. YepTexXu geTaneu.

Bupbl u3menuit 1 KOHCTPYKTOPCKUX TOKYMeHTOB. O603HaUeHNEeKOHCTPYKTOPCKUX TOKYMEHTOB.
YepTexku meTalie: cogepxanue u TpedoBaHue K odopmiaeHuio. CBsi3b POPMEI meTanu
CHeoOXOOUMEIMYHKCIIOM n300paxkeHui. BeIOop rimaBHOr0 n306paxenHusi. OCHOBHEIE METONUKHI
Ha3HayeHUs Yucjla pa3MepoB HauepTeke: pa3Mephl GOPMHI ¥ B3aUMHOI'0 PaCIIOioKeHus, 6a3bl
IUIs1 OTCYEeTa pa3MepoB. YCIOBHOCTH N300paxKeHus: pe3bObl Ha CTePXKHE U B OTBEPCTHH.

Pasmen 5. KOHCTpPYKTOpPCKas JOKYMeHTalus Ha CO0POYHYI0 eguHUIY.F1300paKeHNs pa3bEMHBIX
1 Hepa3bhEMHBIX COeIMHEHUHN.
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KoHCTpyKTOpCKash MOKyMeHTalus Ha COOPOYHYI0O eqUHUIY. BUIbl uepTekel U uX Ha3HauYeHus.
COOpOYHHIH YepTEXK: comepKaHne U TpeboBaHue K opopmueHnio. CuenubuKaIims:
Ha3HAYEeHUEHUTIOPSIIOK3aIOIHEeHHsI. BUOE pa3bEMHBIX COeqUHeHUM, BUabl HEpa3bEMHBIX
COeqUHEHUH.

Paspen 6. YTeHue u neTanupoBaHue YepTeka COOPOYHON eIUHHUIIEL.

OO1mas MeTOMKa YTEHUS YepTekKa COOPOYHOM eOUHHUIILL. Y4YeT YCIOBHOCTeH n300paxkeHus Ha
cOOpPOYHEIX YepTexkax. [TocnemoBaTeIbHOCTh YTEHUS M 0COOEHHOCTH NeTaTHpPOBaHUS.

Pasgen 7. CxeMbI 37IeKTpUYEeCKUe.

O61ue TpeOOBaHMS K BBHITTOTHEHUIO 3JIEKTPUYECKUX CXeM. [IpaBuiia BHIIIOTHEHUS
MIPUHITUIIMATBHEIX cXeM. [IpaBuiia BEIIOTHEHUS TTIEPEeYHS 3JIEMEHTOB.

OO1mast TPYA0EMKOCTD AUCITUIIINHEL
72 gac(oB), 2 3ET
dopMa IpOMeKyTOUHOU aTTeCTalluu

3auger

b1.0.08 ®u3uka

LTenu oCBOEHUS MUCLUIIIAHEL

Llensro npenogaBaHus AUCLHUILINHBL « DU3UKa» SIBISAETCH:
byHIaMeHTaIbHas IOATOTOBKA CTYAEHTOB 110 (pu3nke; GopMUPOBaHIE HaBLHIKOB UCIIOIb30BAHUS
OCHOBHBIX 3aKOHOB OUCIUIIJIMHEL K PELIEHUI0 3a/1a4, CBI3aHHBIX C TPO(eCcCUOHATbHON
LesaTeNlbHOCTEIO; (HOPMUPOBaHUE Yy CTYOEHTOB HayYHOTO MUPOBO33PEHUS, YMEHUS
aHaJIM3UPOBaTh U HAXOOUTh METOOH! PellleHust Gu3ndeckux mpobieM, BOZHUKAOUINX B 0671acTH,
CBsI3aHHOW C ITpodecCcroHaNbHOM AesTeTbHOCThI0. AKTYallbHOCTh U3y4eHUs y4eOHOU
OUCHUIIIMHBL B paMKaX OCHOBHO# podeccruoHanbHOM 00pa30BaTebHOM
mporpaMMebl 00yCIIOB/IeHa HEOOXOOUMOCTHI0 OCBOEHHUS CTYAEHTaMU OCHOBHBEIX 3aKOHOB
KJIaCCUYEeCKOU MeXaHUKH, 3IeKTPOANHAMUKY; OCBOEHNE METONOB PELIeHNUST TUITNYHEIX
bu3nYecKux 3afay, U3y4eHuss MeTONOB IPoBeieHNst U 00paboTKY HU3UYECKOT0 SKCIIEPUMEHTa,
YTO MO3BOJISIET OPMUPOBATh U Pa3BUBaTh 00IIenpPodecCuoOHaTIbHEIE KOMIIETEHINY OYAYIIEeTo
CIenuanucTa.

MecTo guCUUIIIKUHE B CTPYKType OII

HOucnunnuia «®usuka» 51.0.07 gBnsieTcss OUCHUIIAHON 00513aTEIbHON YacTH yueOHOTO
TnJ1aHa MOATOTOBKY 0akayiaBpuaTa 1o HanpasiaeHuio «11.03.02 NupokoMMyHUKAIIMOHHEIE
TEXHOJIOTHU U CUCTEMBI CBSI3U». 3ydeHne qucHUIIUHB «®U3uKa» OCHOBBIBaeTCs Ha 6a3e
3HAHUW, YMEHUU ¥ KOMIIETEHIINH, TOJIyUEeHHbIX CTYOeHTaMH1 B XO[e OCBOEHMS IMIKOJIbHBIX
KYPCOB.

TpeGoBaHus K pe3ynbTaTaM OCBOEHUS
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[Tportecc u3y4yeHus QUCLUUIIIMHEL HallpaBjieH Ha (OopMUPOBaHUE CIEYIOUMX KOMIIETEHIIUH:
B cootBeTcTBUM ¢ PI'OC:

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

- Cnoco0GeH caMOCTOSITEIbHO IPOBOAUTE SKCIIEPUMEHTaIbHbIe HCCIeN0BAaHUS M UCII0Ib30BATh
OCHOBHEIE ITpHeMBI 00pa00TKY U MpefiCTaBIeHUS MONyYeHHBIX faHHbIX (OITK-2)

- Crioco6GeH OCyIIeCTBIATh MIOUCK, KPUTUYECKUM aHANIM3 U CUHTEe3 HH(OpMALUK, TPUMEHSTh
CHCTEMHBIN OMXOI IS pPellleHus MmocTaBaeHHbX 3agayd (YK-1)

CopepxaHre OUCIUIIINHBI

Paspen 1. MexaHuKa
KuHeMaTnKa MaTepraabHOM TOYKH. 3aKOHHE Hbi0TOHA. 3aKOH U3MEHEHHUS U COXpPaHEeHHUs UMIIyJibca

CHACTEMBI MaTepHUasibHEIX TOYeK. MOMEHT UMITyIbCa. 3aKOH U3MEeHEeHUs U COXpaHEeHUs MOMEHTa
MMITyJIbCa CUCTEMEBI MaTepUaJIbHBIX TOYeK. MOMEHT MHepIuU TBepPAoro tena. OCHOBHOE
ypaBHEHME OUHAMUKU BpalllaTebHOTO ABUKeHusd. Pabora cunkl. KoHcepBaTuBHBIE CUIEL. CBI3b
KOHCEPBATUBHOM CUJIbI ¥ ITOTEHIMATbHOM SHEPTUHU. 3aKOH U3MEHEHUS U COXPaHEeHUS TOTHON
MeXaHU4YeCKOU SHEePTUM.

Pazpgen 2. OneKTpocTaTUKa

OnekTpu4eckui 3apsan. 3akoH KynoHa. JyeKTpocTaTudeckoe moje B BakyyMme. BekTop
HaNPSKEHHOCTH 37eKTPUYECKOro mnojs. CUIoBbE TUHUHN. INIEKTPOCTaTUUeCKas TeopeMa ["aycca.
[ToTeHUMATbHEIN XapaKTepP 3JIEKTPOCTAaTUYECKOr0 Mo, [IN3JIEKTPUKH B 3JIEKTPOCTAaTUYECKOM
nosie. [IpOBOMHUKY B 9JIEKTPOCTATUYECKOM T10JIe. INEKTPOEMKOCTh ITPOBOOHKUKA ¥ KOHIEHCATOPa.
OHeprus B3auMOOEHUCTBUS CUCTEMEI 3aPSI0B. JHEPTHUs 3apsSIKeHHOT0 KoHAeHcaTopa. O0beMHas
IIJIOTHOCTb SHEPTUU 3NEKTPHUUECKOTO ITOJI.

Pazpgen 3. SneKTpUYeCKUU TOK

ONMeKTPHUUECKUY TOK U €ro XapakTepucTuku. 3akoH Oma. I[IC. 3akoH OMa /11 HEOTHOPOLHOT O
y4acTKa Lemu.

Pasgen 4. MarauTHoe 1moje

MaruutHoe nosie. Cuna Jlopeniia. 3akoH buo - Casapa - Jlannaca. Cuna AMnepa. KoHTyp ¢ TOKOM
B MarHATHOM TI0Jie. MarHUTHOE TI0JI€ B BEIleCTBEe. BUObI MarHETUKOB.

Pazpgen 5. SneKTpoMarseTusm

flBneHVe B3aUMHOU UHAYKIUU. DHEPTUsd MarHUTHOIO 10/, BUXpeBoe anekTpuyeckoe mnoje. Tok
cMmeleHus. CucremMa ypaBHeHUM Makcsesa.

Pasgen 6. KoneGaHus 1 BOJTHE

['apMoHuYeckue KonebaHus. CBOOGOIHBIE He3aTyXalolle rapMoHuYeckue Kojebanusi. CBoOomHbIE
3aryxamwlue KonebaHus B MEXaHUUYECKON CHUCTEME U 3JIEKTPUYeCKOM KOHType. ClioxkeHue
Kojie0aHui. BoHyXIeHHEIe KOnebaHus B MeEXaHUUYEeCKOW CUCTEME U 3IeKTPUYECKOM KOHTYpe.
Bonnel 1 ux xapaktepucTtuku. UHTepdepenius BonH. CTog4yne BoMHEL. CKOPOCTh
pacnpocTpaHeHus yIpyroi BONHE. UHTEHCUBHOCTD BOJIHBL. JJI€MEHTH aKyCTUKU. DPPEKT
Iomnepa. YpaBuenue [Janambepa Ojst 31€KTPOMarHUTHOM BOJIHEL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. MHTeHCUBHOCTE OMB. 'eoMeTpuyeckas onTtuka. [Ipuninun depma.

OO61ast TPymOEeMKOCTD AUCITUIIINHEL

360 gac(os), 10 3ET
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dopma IpoMeRyTOYHOU aTTeCTallu

DK3aMeH

b51.0.09 Buvicwass mamemamuka

Llenu ocBOeHUS OUCLIUIIIMHEL

Llenbio mpemomaBaHus QUCHUIITUHEL «BrICIIass MaTeMaTrKa» SIBIISIETCS:
dbopMupoBaHue 3HAHUM, YMEHUM 1 HAaBLIKOB, II03BOJISIONINX ITPOBOOUTD
CaAMOCTOSITEIbHBEIN aHaIU3 MP00IeM, BO3HUKAIOIINX B PA3JIMYHEIX 00/1acTIX
mpodeCcCuoHaIbHON OeATENBHOCTH.

MecTo pucuuniavHel B CTpyKType OI1

IOuciunnuHa «Bricmias MateMatuka» b1.0.08 aBisieTcss QUCIUIUIMHON 00s13aTeIbHOMN
yacTH y4eOHOTO IJlaHa IOATOTOBKM OaKajaBpuaTa o HampaBieHuio «11.03.02
VHpOKOMMYHUKALIMOHHBIE TEXHOJIOTUM M CHUCTEMHl CBSI3U». M3ydyeHHWe OUCHUIIUHBL
«BricIass MaTeMaTHKa» OCHOBBIBAeTCS Ha 0a3e 3HAHUM, YMEHMU U KOMIIETEHITUH,
IIOJIy4EHHBIX CTYAEHTaMHU B XO[l€ OCBOEHHUS LIKOIbHBIX KyPCOB.

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

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

CopepxkaHue OUCIUATIINHEL

P 1 MEHTHL aare0pH

KommnekcHele uncia B anrebpandeckoit popme; apupMeTHIeCKHe Olepaluy Hajl HUMH.
YMHOXEHUE, [eleHre U BO3BeEeHNUE B CTEIIeHb KOMIIJIEKCHBIX YUCeNl B TPUTOHOMETPHUYECKOU
dbopme. M3BneueHne KOPHS U3 KOMIIJIEKCHOTO YUCJla B TPUTOHOMETPUYECKOU (PopMe.
IKCIIOHEeHTa KOMIIJIEKCHOTO apryMeHTa. KoMIIIeKCHbEIE YKCIa B OKa3aTeabHON (hopMe.
Jlorapum, CuHyC ¥ KOCUHYC KOMIIJIEKCHOTO apryMeHTa. Onepauuu Haji MaTpULIaMU.
OnpenenuTenb. MUHOPE 1 anredpandyeckue qOomoHeHus:. CBOMCTBa ompenenuTens. Pemenne
CUCTeM IMHEWHHIX YpaBHEHUM 110 TeopeMe KpaMepa u ¢ OMOIIbI0 00paTHOM MaTpHUIlbl. PaHT
MaTpuisl. TeopeMa Kpornekepa-Kanenu. Metop 'aycca. O71eMeHTH BEKTOPHOM anreOpHl.
[IpsimMas u IIOCKOCTb.

Paspen 2. [Ipenen v HeIPepPLIBHOCTD

Onpepenenus npenenoB GyHkuuid. [IpuMepsl. Onpenenenue 6.M. beckoHeYHO GobIITeE.
3aMeuaTenbHEIe Tpenenbl. CpaBHeHue 0.M. Tabnuia 6.M. CBoiicTBa npenena. CBoOMCTBa
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HenpepsIBHEIX QyHKIKN. TeopeMsl Beiiepmrpacca u bosnbiano - Komu. OmHOCTOpOHHKE
npenesbl. Pa3phIBEL U UX KiacCupUKaIus.

Paspen 3. [ludpdepeHnanrHoe HCYUCIIEHNE

[TpousBopHas pyukuuu. KacatenvHas. [Ipou3BogHas CyMMBbl, IPOU3BENEHUS U YaCTHOTO.
[Tpou3sBonHas cinoxHoM QyHKIMYU. [Ipor3BogHas oOpaTHOM GyHKINU. JIorapudMuieckas
mpou3sBogHasi. Tabmuila Mpou3BOAHBIX. [IpOM3BOAHAS CTETIEHHO-TI0Ka3aTeIbHON QYHKIIUHU.
Teopems! Pons, Jlarpanxka u Komu. I[TpaBuno Jlonutans. SKCTpeMyMbl GyHKIIUK OGHOU
nepeMeHHOU. BEyKocTs QpyHKIUU. ACUMITOTH. OYHKIMY MHOTUX IIePEMEHHBIX. YaCTHbBIE
npousBopHsle. [TonHeli gudpdeperunan. IudpdepeHnpoBanne CI0XKHOU QYHKIIMU MHOTUX
nmepeMeHHBIX. [Judpdepennupoanue GyHKINY, 3afaHHON HesIBHO. [Ipor3BogHAas 0
HampaBleHuI0. ' pafueHT. IKCTPpeMyMbl QYHKINM MHOTHX ITIePEMEHHBIX.

Pa3pen 4. iHTerpanbHOe UCYUCTIEHNE

Ouddepennuan pyukuuu. [lepoobpa3nas ¢pyHKIuK. HeompeneneHHbI UHTETPAJl U €70
cBoiicTBa. Tabnulla MHTETpayioOB ¥ IPUMePHL. 3aMeHa IIepeMEeHHOM B HEOIIPeOeIEHHOM
uHTerpane. MHTerprupoBaHue 1o 4acTaM. HTerpupoBaHue palioHaIbHEIX JPOOEH.
Onpenenénnni nHTErpan. OnpeneneHue u cCBoMCTBa. TeopeMa o cpegHeM. TeopeMma Bappoy.
®opmyna HeioToHa-JIelibHULIa. 3aMeHa IIEPEMEHHON ¥ UHTETPUPOBaHUE 0 YaCTsIM B
onpenenéHHOM uHTerpasne. Heco6cTBeHHEIN MHTErpal. [IpuMeHeHre HHTEerpaia (IIouanb,
00BEM).

P KprBoIMHeHbBIe MHTErpabl IePBOr0 U BTOPOr0 THUIOB

KprBonvHeVHEIe UHTETpasbl IEPBOr0 TUIla. KpUBOIMHENHEIE HHTETPAJIEl BTOPOTO TUIIA.
Paspen 6. [IBOMHOY UHTErpail.

IIBOMHOY U IIOBTOPHBINM MHTErpabl. [JBOMHOM UHTErpasl B MOJISPHBEIX KoopauHaTtax. dopmyra
['puHa. YcnoBue HE3aBUCUMOCTH KPUBOJIMHEMHOTO MHTErpajla OT IIyTU HHTETPUPOBaHUS;
noreHuanbHas QyHkuusa.Popmyna ['puHa. YcnoBue HE3aBUCUMOCTH KPHUBOJIMHENHOTO
HMHTerpana OT IyTH UHTETrPUPOBaHUS; TOTeHI[MalbHas PYHKLINA.

Paspen 7. [IudbdepeHnanpybie ypaBHEHNS.

[TonsaTtue puddhepeHINanbHOrO ypaBHeHUs. 3agada Koiu, TeopeMa CylieCTBOBaHUS U
eIUHCTBEHHOCTH, 00Illee pelleHue, 001Kl UHTErpasl. YpaBHEHUS C Pa3fesiouMUCs
IepeMeHHBIMU. JIMHEeWHBIe YpaBHEHUS IIePBOT0 MopsAaKa. YpaBHeHUe bepHysnu. YpaBHeHHUS B
MONHBIX auddepeHnranax. YpaBHeHUs IIOPSAAKa BhIIIE IEPBOr0. YpaBHEHUS, NOMYCKalOIIe
MIOHMKeHUe NopsaKa. JIuHeliHEIe ypaBHEHUS BTOPOTO MTOPSKa; TeOpeMHl 00 onpefienuTese
Bponckoro, o01ire pelieHus OGHOPOAHOTO0 U HEOMHOPOOHOTO YpaBHEeHU. MeTol Bapualuu
IIOCTOSAHHBIX. PellleHre MTMHENHBIX OMHOPONHEIX YPaBHEHUM BTOPOTO MOPSAAKA C IOCTOSHHBIMU
KoapduimenTaMu. PellieHre THHENHEIX ypaBHEHUI BTOPOT0 MOPSAKA C TOCTOSHHBIMU

K09 puImeHTaMu U ClielaabHOM IIPaBoO 4acThio.

Pasgen 8. [TpeoGpa3oBanue Jlanmnaca.

[TpeoGpa3oBanue Jlannaca. U300paxeHus eIUHUIB], CHHYCa ¥ KOCHHYyCa. TeopeMbl CMelleHus,
3ana3pgbiBaHus, nomobus, quddepeHINpoBaHUSI OPUTHHANA U u300paxeHnus. Tabnuia
OpUTHHAJIOB U u300paxeHnuii. Pemenue quddepeHIranbHbIX YPaBHEHUN METOIOM
npeobpa3oBanus Jlamnnaca. TeopeMbl 0 CBEPTKe 1 00 MHTErpupoBaHuu opurrHana. Popmyna
Hoamens. Peltenue nHTErpaabHEIX YpaBHEHUHM MeTonoM peobpa3oBanus Jlammnaca.

P YucnoBLIE M CTENIEHHBIE DAL

YucmoBol psig u ero cymMmMa. Heo6xomuMelii Tpu3HaK CXOOUMOCTH Psifia U CIENCTBUE U3 HETO.
TeopeMmtl cpaBHeHUs. [Tpu3Hak [lanamOepa, pafuKanbHBIN U MHTETPaIbHEIM npu3Haky Komrwm..
3HaKomepeMeHHbIe PSObl, a0COMIOTHAS M YCIIOBHAS cXomuMocCTH. [Ipu3Hak JleibHUIa [IIs
3HaKO4Yepenyomumxcs panoB. PyHKIMOHANbHEE psAnbl. CTeNeHHbIE PSAOL; TeopeMa AbGens.
[Tounennoe puddepeHIPOBaHNE U UHTETPUPOBaHNEe (QYHKIIMOHAIBHBIX U CTEIIEHHBIX PSAOOB.
Psaner Terimopa u MakinopeHa. [IpubuKEHHBIe BEIYMCICHHUS C ITOMOIIBIO PSIIOB.
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Pasgen 10. Pagel ®ypbe v uHTErpan dypee
OpToHOpMUPOBaHHAsA CACTeMa (GYHKIUKA. TPUTOHOMEeTpHUUEeCKu psaf. TeopeMa Jupuxmie o

pa3noxeHnu nepuogndeckor GyHkiuu B psag Oypee. Psaget Oypbe Oy 4ETHOU U HEUETHOU
¢bysknui. Psag ®ypbe B amMmnnutynHo-¢pa3oBor Gpopme. Psag Oypre B KOMIIIEKCHOU (PopMe.
HepaBenctBo beccenst u paBeHcTBO [lapceBans. MaTerpan ®yphbe B BelleCTBEHHOU U
KOMIIJIEKCHOM (popMax.

OO61mast TPYAOEMKOCTD TUCITUIIINHEL
396 ygac(os), 11 3ET
®opMa MpoMexKyTOYHOM aTTeCTalluu

DK3aMeH

B1.0.10 HuocmpaHHblil sA3bIK

Llenu ocBOEHUS TUCUUIIIUHEL

MecTo gUCHUIIIKAHE B CTPYKType OII

TpeboBaHUS K pe3ynbTaTaM OCBOEHUS

[Tpouecc ulydyeHus: QUCLUIIINHEI HAllpaBlieH Ha (GOPMUpPOBaHUE CIENYIOIMINX KOMIIETEHIIAN:
B cooTBeTcTBUU ¢ PT'OC:

- Crioco6eH OCyIIeCTBISATH [eJI0BYI0 KOMMYHUKAIIMIO B YCTHOM U MMCbMEHHOM ¢opMax Ha
rocygapcTBeHHOM s3bikKe Poccuiickoit ®emepanuy 1 nHOCTpaHHOM(bIX) s3bIKe(ax) (YK-4)
- Crioco6eH BOCIIPUHUMATh MEXKKYJIbTYPHOE pa3HooOpa3ue 0011ecTBa B COITUATbHO-
HUCTOPHUYECKOM, 3TUYECKOM U PpunocoPpckoMm KoHTeKcTax (VK-5)

CopmepxkaHre OUCIUITINHEI

Pasgen 1. CouManbHO-KYILTYPHAs chepa o0lIeHns

O cebe. Ctunu obmenusi. O ropoae. Poguoit ropon, CaukT-IleTep6ypr, JIOHTOH, BamuHTTOH.
OpueHTHpPOBaHUE B TOPOAE.

Pa3pmen 2. YueOHo-I03HABaTenbHas chepa 001eHNs

Briciiee o6pa3oBanue B Poccuu u 3a pybexxom. CII6TYT. CTtymeHuecKas XKu3Hb. MeXIyHapO#HbIE
mporpaMMbl 0OMeHa IJIsl CTyIeHTOB. TexHuueckoe oOpa3oBaHue B Poccuu u 3a pybexom. Pomb
MHOCTPAHHOT'0 SI3EIKA B COBPEMEHHOM Mupe. [1e10BoM CTUlb 001IeHusT. AHKeTa, MOTHUBAIIMOHHOE
IHCHMO, Pe3ioMe, SJIEKTPOHHOE IMHCHMO.

Pasmen 3. ITpodeccuonanbHas cdepa obIeHnst
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[Tpodeccuu B chepe nHPOPMALIMOHHBIX TEXHOIOTUM M TeIEKOMMYHUKaLUNK. [[e10BOi CTUIIb
obmenus. MHTEpBbIO 0 TpueMe Ha paboty. CocTaBieHUe CIyxKeOHBIX 3al1COK.

Pasgern 4. [TpodeccuonanbHas cdepa obiieHNUs (IPOOOIKEHKe)

HMubopManmoHHbIe TeXHONOTUHU. HaydyHO-TeXHUYECKUM ITPOTPECC U ero JOCTUXKEHUS B cepe
MH(POKOMMYHHUKAIIMOHHBIX TEXHOJIOTUU U CUCTEeM CBSI3U. Bunbl ceTeil cBA3u. CpencTBa CBI3H.
MuadpopmaimonHas 6e30macHOCTL. [1eI0BOM CTUIb 001IeHusA. Pa3nuyHble BUAB JOKYMEHTOB. BUObI
[eJI0BOTO MKUChMa U IIpaBuja ero opopMieHus.

OO61ast TPymOeMKOCThb OUCITUIIINHEL
180 gac(oB), 5 3ET
dopMa IPOMEKYTOUHOU aTTECTAI[UU

3aueT, JK3aMeH

b1.0.11 ®unocogus

lenu ocBOEHHUS OUCHUUIIIUHEL

Llenbio mpemnofaBalus DUCHUTIIMHEL « Dunocodusi» sSBIsgeTCS:
dbopmupoBanue GpumocoPpckoro crrocodba MBIIIIEHUS, TOHUMaHNUE CYMMBI
TIOJTYYEeHHBIX 3HAHUH B CBSI3U C HauOosiee 00MIMMY TPUHIUIIAMY TIO3HAHUS ¥ UAESIMU
YHUBEPCAJIbHOTO XapaKTepa. B pe3ynbTaTte nu3y4eHus: OUCIUIIIAHEL ¥ CTYOEHTOB
IOMXKHBI CHOPMUPOBATHCS 3HAHUS, YMEHUS U HABBIKH, IT03BOJISIONIAE ITPOBOAUTH
CaMOCTOSITEIbHBIM aHaIu3 r7100albHEIX, 00IeYeIoBeYeCKUX U KOHKPETHHIX SBICHUN
COBPEMEHHOU XKU3HM.

MecTo pucuuniavHel B CTpyKType OI1

HOucnunnuia «®umnocodpus» 51.0.10 aBnsgeTcs OUCHUIIIMHON 005S3aTENIbHOM YaCTH
yueOHOTO IMJlaHa NOATOTOBKM OaKajllaBpuaTa IO HampaBiaeHHio «11.03.02
NHDOKOMMYHUKAIIUOHHEIE TEXHOJIOTUU U CUCTEMBl CBA3W». V3ydeHHe OUCIUMIIUHBI
«®unocodusi» OCHOBHIBaeTCS Ha 0a3e 3HAHWM, YMEHUN U KOMIIETEHIUH, MOTyYeHHBIX
CTyAE€HTaMH B XO[le OCBOEHHUS IIKOIbHBIX KyPCOB.

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

[Tponecc u3yueHus: UCHUIIIMHE HallpaBneH Ha GOPMUPOBaHKE CIEAYIONINX KOMIETEHIINH:
B cootBeTctBUE ¢ PTOC:

- Crioco6GeH OCyIIeCTBIATh MIOKMCK, KPUTUYECKHY aHaNIM3 ¥ CUHTEe3 HH(OPMAaLMU, TPUMEHSITh
CHCTEeMHBIY TOAXO[ AT PeIleHus MocTaBaeHHbX 3agayd (YK-1)

- CriocoGeH BOCIIPUHUMATh MEXKYJIbTyPHOE pa3HooOpa3ue 001[ecTBa B COIIMAIbHO-
HACTOPUYECKOM, STUYECKOM U Ppumocopckom KoHTeKkcTax (YK-5)
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- Crioco6eH ympaBisiTh CBOUM BpeMeHEeM, BEICTPAUBATh U PeaTu30BEIBATh TPAEKTOPUIO
CaMOPAa3BUTHUS Ha OCHOBE IIPUHITUIIOB 00pa30BaHus B TeueHue Bcer xkKu3Hu (YK-6)

CopepxkaHue OUCIUIIINHEI

Pasmen 1. Beenenue B hunocodhuio

Yo Takoe ¢punocopus? OcobenHoCcTH GHUITOCOGCKOTO MHEIIIEHUST. OTIUYUS OT Op. GopM
3HaHUA U HayK. CBSI3b C APYTUMHU CchepaMy MHTeJIEKTyalbHOU AesATeNTbHOCTH. OCHOBHBEIE
MOHATUS pumocopum.
Pasmen 2. CtpykTypa dunocoduy Kak npeagMera u3ydennsd. Yacts 1: MeTadhusuka
OcobeHHOCTH CTPYKTYPH punocopuu. dunocopckue TeopeTUdeCcKre HayKu: MeTapu3nka,
OHTOJIOTHSI, THOCEOJIOTHS (3MUCTEMOIIOTHS), hopMasibHAS U TUaleKTU4YeCKas JTOTUKH.
Pasgen 3. CtpykTypa dunocoduy Kak npeagMera u3ydyeHns. Yacts 2: dpunocodckas
QHTPOIIOJIOTUS
dunocodckue nMpakTUUYECKe HayKu: 9TUKA, 9CTETHKA, aKCUOJIOTHUs, hunocopckas
AHTPOIIOJIOTHUS U colluanbHas Gunocodus u Ap. HAYyKU TYMaHUTAPHOTO LIMKJIA, B KOTOPHIX
mpuMeHsieTcs GUI0coOCKU MOAX0M K PeIleHUI0 HACYIIHBIX TPO0IeM.
P 4., Victopusa ¢u un. YacTh 1: AHTMYHOCTE U QU WS SI0XU WHU3M
dunocodckue yyeHus JOCOKPATUKOB (MuneTckas IIKoja GuUI0COPpuu 0 IPUPOME CYIIETO0).
Anelickas mKona ¢unocodur 0 efuHOM OBITUY U YYeHUe ['epakyiiTa O CTaHOBIIEHUH.
[TudaropericTBo u aHTUYHBIN aToMu3M. CoducTtuka u Cokpat (I'opruii, IIpotarop).
dunocodckoe yuenue [1naToHa 06 ugesx, Mo3HaHUH, 0 HOOPOMETENSIX U IOCYHapPCTBe.
OcHOBHBIE TOHATUS MeTabu3uku Apucrtortens. Pu3nKa, 3TUKA, IONUTHKA U JJOTUYECKUE TPYIbI
ApucroTtens. ®unocodus smoxu mrHI3MA. OOIIHe YePTH ITHHUCTAYECKON (GHUIT0CODHH.
OCHOBHBIE TOHATHS KHHU3MA, SIUKypern3Ma, CTOULU3Ma, CKEIITUI3Ma.
Pasmen 5. UcTtopus dunocodun. YacTs 2: AHTHYHOE Havyano u CpenHue Beka, punocodhus
snoxu Bo3poxKaoeHus.
Bubneiickas Tpagulus U XpUCTUAHCKOe OorocioBre. bor-TBopell u MoHSITHe Kpealuu. BpeMs u
MUPOBas UCTOPHUS. XpUCTHAHCKas aHTPOIIOJIOTUS ¥ MUCTHKA, ee pellenius B uciaMe. Borpoc o
COOTHOIIIEHUY Bephl ¥ 3HAHUS B cxonacTtuke. Crop 00 yHUBEpCcanusax (peanu3M, HOMUHAIU3M,
KOHIenTyanu3M). ['ymanuctuueckuii nadoc pumocopuu Bo3poxaeHus.
Pasmen 6. Uctopus dunocoduu. Yacts 3: HoBoe Bpems. Punocodus smnoxu [IpocBelieHus.
O6ocHOBaHUe 3KcIepuMeHTanbHOro Metoma ®. bakonoMm. Imnupuam T. I'o66ca u [Ixk. JIoKKa.
PamuonanbHas Metaduauka P. [lekapta, b. Criuno3H, I'. JleliOHuIa. AHTUKIIEPUKAIBHBEINA U
aHTUMOHapxuueckui madoc punocoduu ITpocsemenus. [IpocBeTUTENLCKUE UAEN B AHTIINH,
®paniuy, 'epmanun, Poccun.
Paspen 7. Mctopus dunocobun. YacTs 4: Y. KaHT v HeMelTkas Knaccuyeckas Gunocodus.
TpaHcuengenTanbHas Gunocodust M.KaHTa: HOBBIY B3TJISIO Ha GU3UKY, MOPaJjlb, HCKYCCTBO.
OO1uit 3aMbICETT U OCHOBHBIE TIOHSATUSA HayKoy4deHus Y. duxre. dunocodus toxngectra .
[MlennuHra. [JuameKTUYeCKUN METO B cucTeMaTudeckoi ¢umocoduu I'. T'erens.
Paspen 8. Hictopus dunocodun. YacTs 5: MapKCHU3M U IO3UTHBU3M, ITOCTKIIaCCUYECKas

u us
[To3uTHBU3M: STAlBl Pa3BUTHS. Pelleniusa nuanekTuku ['eresis B MapKCHU3Me.
Wpparnmonanuctruieckue Hactpoerus B punocopuu XIX-XX BEKOB.
P Hctopusa hu un. YacTh 6: Pycckas ¢u J38;1
Hcrtopuocodus I[1.41. YaagaeBa. Ciop cnaBiHO(DUIOB U 3anagHUKOB. ®umocodus BceeqUHCTBA
B.C. ConoBreBa. Penurunosuo-punocodhckue uckauus Hadyana XX BeKa. MapkcusM B Poccun.
[TpencTaBuTENIN HEOTOMU3MA U HEOTIATPUCTUUECKUHN CHHTE3 PYCCKOTo 3apybexbs XX BeKa.

Pazmen 10. MUctopus dunocodun. YacTs 7: OCHOBHBEIE TEHOEHIIMM BTOPOM MOJIOBUHEI XX BEKa.
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OcHoBHEBIE TOHSATUS (PeHOMeHOoNoru4Yeckou dpunocopuu. dunocodbckas repMeHEeBTUKA.
OnTONMOrMYeCcKuy CTUIb MullieHus M. Xaugerrepa. COBpeMEHHEBINM KPU3UC €CTECTBEHHBIX HAyK
u ero ¢punocodckas oleHKa.

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

DK3aMeH

b1.0.12 TeopemuuecKue 0CHO8bl 3/1eKMPOMeExXHUKU

Ilenu ocBOEHUS OUCHUUIIIUHEL

Llenpio IpemomaBaHus QUCIUIIIAHE «TeopeTHuecKnue OCHOBEI 3JIeKTPOTEXHUKH»
SIBJISIETCS:

H3y4yeHHue OCHOBHBIX ITOHSATHH, ONpee/IeHHu U 3aKOHOB, KOTOPEIE IIHPOKO
HCITIOJTB3YIOTCS BO BCEX MOCJIEAYIOIINX CIEIHalbHEIX TUCIUIIINHAX. F3ydyeHne
«TeopeTnyecKkrue OCHOBEI 9JIEKTPOTEXHUKH» HAIIPABJIEHO Ha TNy0OKOe MOHUMaHue U
3HAHME AaHATUTUYECKUX ¥ YMCIIEHHBIX METOI0B, KOTOPHIE OMMCHIBAIOT IIPOIIECCH B
9JIeKTPUYECKHUX LIETIsIX aHaJIOTOBHIX cuCTeM. Kypc «TeopeTuueckrue OCHOBEI
97EeKTPOTEXHUKU» IMpPeNHa3HAUYeH TAKXKe MJIS MONyYeHUs 3HAaHUH 10 PEIIeHHIO
IPAKTHYECKUX 3a[ay, BO3HUKAIOIIKX B IIPOIECCE HUCIIOIb30BAHUS COBEPIICHHOTO
TEJIeKOMMYHHUKAIIMOHHOTO 060pynoBanus. [uciunnuta «TeopeTuuecKkue OCHOBEI
3NeKTPOTEXHUKHU» SIBIISIETCS IIEPBOM JUCIUIIIMHOMN, B KOTOPOH CTYIEeHTH U3y4aioT
METOMH! aHa/IM3a YCTPOUCTB JIEKTPO- U PAaguoCBsi3u. OHA HAXOOUTCS HA CTHIKE
OUCLUIIINH, 00ecreynBaoux 6a30ByI0 U CIEIUAIbHYI0 IIOOTOTOBKY CTYIEHTOB.
Hucnunnuaa «TeopeTuyecKre OCHOBHI 9JIEKTPOTEXHUKHU» 00€CIIeYHUBAET
dbopmupoBaHue GyHIaMeHTa IOATOTOBKH OYIYIIKUX CIEIIHAIMNCTOB K CO3MaeT
HeoOxomuMyto 0a3y OJIsl YCIIEITHOTO OBIafeHus IIOCIEeAYIOUIMMY CIIelualbHBIMU
IUCITUIIMHAMY y4e0HOTO IIaHa.

MecTo pucuuniauHel B CTpyKType OI1

HuciunnuHa «TeopeTudyeckrue OCHOBHI 3nekKTpoTexHuku» 51.0.11 gBnsgeTcs ogHOU U3
OUCHUIINIMH 00s3aTesbHas 4acTb y4eOHOTro IJlaHa MOATOTOBKM OakKajaBpuaTa IO
HamnpasneHuio «11.03.02 MHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMEI CBSI3U».
VcxoOHHY ypOBeHb 3HAHWW M YMEHUMU, KOTOPHIMU MOJXKeH oblamaTh CTYOEHT,
IIPUCTyllasgd K U3Y4YEHHUIO JaHHOW AWCLUIMJINHBL, OINpefesisieTCcs MU3YUEeHUEeM TaKux
OUCLUIIAH, KaK «BrIcllasg mMaTeMaTuka»; «MHpopMaTHuKa»; «OuU3uKa».

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

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

- Crioco6eH caMOCTOSITeIbHO ITPOBOAUTD 3KCIIePUMEHTAIbHBIE UCCIIEOBAaHUS M UCIIOJIb30BATh
OCHOBHBIE ITpHEeMBI 00pa00TKY U MIpeiCTaBIeHUS MMONyYeHHBIX faHHbIX (OITK-2)

CopepxkaHue OUCIUIIINHEI

Pazmen 1. OCHOBHEBIE IOHATHS, OOPeNeNeHns U 3aKOHLl TEOPUH SIIEKTPUYECKUX IETeN.
OnekTpuueckad 1emnb (1), ameKTpuUEeCKUH TOK, SIEKTPUYECKOe HAMPSIKEeHNe, SHEPrusd,

MOIITHOCTE. JIMHeHbIe U HeJIMHENHbIe 9JIeKTpuYecKue nenu. [IpuHIun cynepno3unuu. Mopgensb
u cxeMhl J1I. AKTHBHBIE U TacCcuBHEIE 31eMeHTH J1I. 3akonwl Kupxroda. ITocnemoBaTenbHoe 1
MapanenbHOe CoequHeHue 37ieMeHToB Jl.

Pasmen 2. AHanW3 NTMHEVWHBIX PE3UCTUBHBIX 1.

Metopnsl aHanu3a JLI: MeTod 3KBHBaJIEHTHHIX IIpeo0pa30BaHuii, METOM HAIOXKEHUS, METO],
TOKOB BETBEM, METOJ] Y3JIOBHIX HANIPSIKEHUM.

Paspen 3. AHanu3 rapMoOHUYECKUX Konebanuit B I1I.

PeXuM yCTaHOBUBIIMXCS FapMOHMYECKUX KoyeOaHui B I1]. MrHOBEHHAS U CPEOHSIS MOIIHOCTS,
rapMoHuYeckue Konebanus B ajieMeHTax J1I. CHUMBOIMYECKHM METON aHaKM3a
YCTaHOBUBILINXCSI TaPMOHUUYECKUX KojebaHui B OLI. KoMIIeKCHEIE COITPOTUBIEHUS U
TIPOBOAMMOCTH MTaCCUBHAIX 371eMeHTOB J1I. 3akonsl OMa u Kupxroda B KOMIITIEKCHOM dopMe.
KommnekcHasi, cpeqHsis ¥ peaKTHBHAS MOIITHOCTHU. balaHC MOLTHOCTEH.

P 4. YacTOTHEIE XapaKTePHUCTUKH

KommnekcHble mepegaTounble GyHKIUU L. AMIIIUTYIHO-4aCTOTHEE U ()a30-4aCTOTHHIE
XapaKTePUCTUKH. Pe30HaHC HaNPsiKeHUH B II0CIIeIOBaTEIbHOM KonebaTeTbHOM KOHTYPE.

P K HYEeCKUUN MeT Halr3a IepPexXoqHHX K HUN

YcraHoBUBIIKECS U TTepexonHble Konebanus B J1I. 3akoHbl KOMMYyTaluu. HavanbHBIE YCIIOBHUS.
[TepexomHbie U CBOOOTHEIE KOJIEOAHUS B IIETIH C OMHUM PEaKTHBHBIM 3JIeMEHTOM. IlepexogHbie
KoyiebaHus B IIOCTIeIOBAaTeIbHOM KojiebaTeIbHOM KOHTYpe.

OO1m1ast TPyA0EMKOCTD OUCHUATIINHEL
72 gac(oB), 2 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

b1.0.13 OpaaHu3auus u ynpaeieHue npeonpusimusimu

Ilenu ocBOEHUS OUCLUUIIIUHEL

Lensro InpenogaBaHusd JUCIUIIIINHBI <<Opl"aHI/I3aI_II/IH 1 yIIDABJIEHUE
MpenInpuATuAMN» ABIAE€TCA:
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H3y4eHNe TeOPEeTUUYECKHUX OCHOB U MOJTy4YeHMe MMPAaKTUYeCKUX HaBLIKOB B 00/1aCTH
OpraHMW3alluy U YIIPaBIEHUS MPEANPUITAIMYU (OpraHU3alusIMu), TpruobpeTeHne
CTyIeHTaMH{ KOMIIJIEKCHBIX 3HAHUM O MPUHITUIIaX ¥ 3aKOHOMEPHOCTSIX
GYHKIMOHUPOBAHUS OpraHU3alluU KaK X035MCTBEHHON CUCTEMEI, O METOMaX
yIIpaBlIeHUS OesTeIbHOCTBIO U PecypCcaMy OPraHU3aluy B IeJISIX TOBHIIIIEHUS ee
3(pheKTUBHOCTH.

MecTo pucuunIuHLL B CTPyKType OI1

Hucuunnuaa «Oprasu3anus ¥ ynpasieHnue npepnpuatuaMu» b1.0.13 gBnsgeTcsa ogHOU
13 OUCHUIIINH o0si3aTelbHas 4acTh y4eOHOTO IJlaHa MOATOTOBKM OakKajlaBpuaTa II0
HanpasneHuio «11.03.02 MHPOKOMMYyHUKAIIMOHHLIE TEXHOJIOTUU U CACTEMEI CBSI3U».
VicxoOHHY ypOBEHb 3HAHWW M YMEHUMN, KOTOPHIMU [OJIXKeH oblamaTh CTYOEHT,
IPUCTYyIIad K M3yUYEHUIO0 NaHHOW OUCLUIIJIUHEI, ONpefeiseTcsd U3YYeHUEeM TaKUX
OUCHUILINH, KaK «[IpaBoBemeHuE»; «IKOJIOTUSI».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

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

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

- Crioco6GeH OCyIIeCTBISATh COLIMAIbHOE B3aUMO/IeMCTBYE M Peain30BLIBATE CBOIO POJIb B
komaume (YK-3)

- Crioco6eH MpUHUMATh 000CHOBAHHBEIE 9KOHOMUYECKHUE PEIIeHUS B PA3IMYHBIX 001acTsIX
xKusHegesatensHoctu (YK-9)

CopepxkaHue OUCIUTIIMHEL

P 1 HOCTb B KaHU TaHW3allMY ¥ VIPABIEHUA TPEONPUIATHEM

[TousTue «ymnpaBieHue». B3auMOCBsSI3b OHATUMN «yIIpaBlIeHUE» U «MEHEeIKMEHT». YIIpaBJieHUe
Kak QpyHKUXS U mpouecc. Buabl ypaBaeHYeCKOU OesTeIbHOCTU. OCHOBHBEIE QYHKITNHU
yIIpaBJIeHUs. YIIpaBjeHUE KaK UCKYCCTBO. YIIpaBJieHUe KaK HayKa. YIIpaBlleHUe opraHu3anuen
Kak ammapar yIpaBIeHus.

Paspen 2. TeopeTryeckre OCHOBHL YIIPaBIEHUS

OBomonusa ynpaBieHdeckou Meiciiu B XX Beke. [IIkoyia Hay4yHOro ynpaBieHus. [IpuHIUIEL
HayuHoro MeHemxMeHTa @.Y. Teinopa. Knaccuueckas (afMUHHACTpPaTUBHAS) 1IKOla. Hay4uHble
npuHIUIH yrnpaiaeHus A.®anond. [1IKona yemoBeYeCKUX OTHOLIEHUY U TOBeeHUYEeCKUX HayK.
B3arnspbl Ha yInpaBieHue B paMKaX «3aMKHYTOM» CHUCTEMBI. JBOJIIOIUS TEOPETUUECKUX OCHOB
yIIpaBjeHUs BO BTOPOU MOJI0BHMHE XX BeKa. Teopuu MpUHATUSA PELIeHUN U KOJTUYEeCTBEHHOT 0
noaxofa. CUTyallMOHHBIY NTOOXOM K yIIpaBieHui0. Teopus cTpaTeruu. Teopuu MHHOBAIUY U
JIAOEepCTBa. B3rnsagel Ha yIpaBieHue B paMKaX «OTKPHITOW» CUCTeMbl. PopMUpOBaHNE HOBBIX
NIPUHIUIIOB yIpaBieHus. [lelleHTpanu3alus CUCTEMH yripaBieHus. [lonulieHTprYecKas
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CHCTeMa X03A1CTBOBaHUA. COIIMAIbHO OPHEHTUPOBaHHBIE CHCTEMEL.

Pasmen 3. ComepxkaHue U 0COOEHHOCTH YIIpaBIeHYeCKON nedTelnbHOCTH. KBannduKauoHHbe

TpeOOBaHUS K MEeHeIKepam
CyIIHOCTH YIIPaBIEHUS KaK OesTeIbHOCTH. XapaKTepHbIe YePTH TPyda MeHEOKEPOB.

TBopueckuii xapakTep yIpaBiaeH4eCcKoro Tpyga. OCHOBHOe cofiepKaHKe Tpy[da MeHeIXKepOB.
CoctaB ¢yHkumit ynpasnenus. TpeGoBaHus, IpenbIBIsgeMble K TPodeccroHaIbHOMN
KOMIleTeHIIUM MeHemxkepaM. OcCoOeHHOCTH Tpya MeHenKepoB. Pojib MeHeIKepoB B
opraHu3aluy. Momenb COBpeMeHHOT0 MeHefKepa. Pa3fenenue Tpyna B yrnpasnenuu. Obiue
(MuHeVHBIE) U PYHKLIKMOHAIbHEIE MeHeaxKephl. CTPYKTYpHOE pa3fefieHue Tpyha B YIIpaBIeHUU.
BepTukanbHOe pa3fefieHue Tpyha. YPOBHHU yIipaBiieHus. LleneBbie OpueHTUPH MEHEOKEPOB
BepxHero ypoBHS. OCHOBHBIE QYHKIINYM MEHEIXKEePOB CPpeqHero ypoBHs. [IonHOMOYMS U
GYHKLIKY MeHe[KepoB IIepBOro YPoBHS. ['0pu30HTanbHOE pa3fesienne Tpyha. Kateropun
yIpaBlieH4ecKux paboTHUKOB. Koomepaliusa Tpyna B yIpaBieHnU. MexaHU3Mbl KOOTlepaluu
TpyZOa B ynpaBieHuu. KoopauHaius Tpyda B ynpaBiaeHun. KomannHas paboTa B yIpaBlieHUHN.
CyLIHOCTh MOHATUY «TPYIINa» U «KOMaHAa». TUIL Ipynn B opraHu3auuu. [Ipeumyiiectsa
I'PYNIOBHX GopM opraHu3anuu Tpyna. IGGHeKTUBHOCTE TPYIIOBON PaOOTHL.

P 4. OCHOBHEIE TIOHATHS 1T IIpaBIeHUS

CywHOCTS Ipolecca ynpasiieHus. CxeMa Ipolecca NpUHATUSA YIIPaBJIeHYeCKUX PelleHUi.
CocTaBHBIE YaCTH IIpoliecca IPUHATUS YIIPaBIeHYeCcKuX pemteHuit. [ToHsATUs «mpobiemMa» u
«BO3MOXKHOCTh». [IpaBuna dpopmynupoBanus mpobnem. CymHOCTb TPOOIEMHON CUTYaINH.
YyacTHUKM TIpoliecca NpuHATHUS pelneHuii. CyObeKTH pelnenusi. [IpeumyIiecTsa U HeJOCTaTKU
VHIVBUAYaIbHBIX pelleHuu. [IpeuMyinecTBa U HELOCTATKU I'PYIIIOBOTO IPUHATUS PELIeHUN.
Bupe!l pemienui B 3aBUCUMOCTU OT CTENIEHU y4YacCTUs [IepCoHana opranu3auuu. [lousaTue
«yIIpaBJIeHYeCKoe pelieHue». TpeboBaHUs, IPEObSBIsIEMbIE K YIIPAaBIEHUECKUM PEIIEHUSIM.
®akTOpHl, OKa3bIBaIINE BIUSHUE Ha yIIpPaBlleHuYecKue pelenns. Knaccuduraus
yIIpaBleHYEeCKUX pelleHni. [I[porpaMmMupyeMble U HEIPOrpaMMUPyEMbIE PeIIeHUs.

Pa3pen 5. ba3oBble KOHIENINY ¥ METOOUKY IPUHATHS VIIPaBIeHYEeCKUX PelleHNN

Ba3oBble KOHIENNNY IIpoIlecca MPUHATHS pellleHu. MHTYUTUBHEBIN TOAXOM K IPUHATHUIO
pelieHui. PauroHanbHas MOfeNnb Ipolecca NPUHATUS PelIeHNd. JTallbl Ipolecca NPUHATUS
peleHny B KIacCuiueckou Momenu. llenu v KpuTepuu OLIEeHKH OeulCcTBUU. Kputepuu-
OTpaHUAYEHUS U KPUTEPUH-ONTUMU3auun. OrpaHUYEeHUS B UCIIOIb30BAHUY PalliOHAIBHOU
MOMENY NPUHATHUS pellleHu. ATbTepHaTUBHBIE MOJIE/IH IIpollecca NPUHATUS pellleHu. Mopenb
OTpaHMYEHHOU palMOHAIbHOCTHU. YIOBJIETBOPUTE/IbHOE pellleHre. PeTpoceKTUBHASA MOJEb.
MeTogs! ynipaBieHusi. O0iieHayYHble METOOB yIIpaBieHus. CucTeMHBIN 1oaxon. KoMIieKCHBIN
noaxon. MogenupoBaHue. JKOHOMUKO-MaTeMaTAUYECKEe MEeTOIbl. DKCIIepUMEHTHPOBaHME.
KOHKpeTHO-UCTOPUYECKUY ITOAXO0H. MeTOabl COLMOIOTUYECKUX UCCIIef0BaHui. MeTonb
yIpaBieHusl PyHKIMOHAIbHEIMU ITOACUCTEMaMHU OpraHu3auuy. MeTonbl BEIIOTHEHUS 00X
GbyHKUKY yIpaBieHusi. MeTonsl pemieHus npodieM. [IpuyuHHO-CIIeCTBEeHHAs AuarpaMma.
MeTon HOMUHATBHOM TPYIIIOBOY TeXHUKU. [Jenb@uilcKuil MeTon. MeTon MO3roBOM aTakKH.
MeTtoq nepeBa peleHuu.

P [InaHMpOBaHWe U CTpPaTerusd VIIpPaBIeHUd NPeIIpUuaTueM

CylHOCTh IJIaHUPOBAHUSA B Opranu3anuu. [InaHupoBaHue Kak Ipolecc yipasiaenus. CucreMma
[IJIaHOB OpraHU3alliy. BUIbI IIJITaHOB OpraHu3anuy 10 AJIMTeIbHOCTY IIJIaHOBOT0 IIepuoa.
CoBpeMeHHEIe TOOXOAH! K CTpaTernyeCKOMY IIJIaHUPOBAHUIO U €T0 POJIU. BUAEI [17TaHOB 110
YPOBHSM OPraHU3alMOHHOIO0 IJIaHUPOBaHuA. Llenu opranu3auuu. CyLIHOCTb KaTeropuu
«MUCCUS» opranu3auui. [Ipasuna popmynupoBaHus MUCCHH. [I0HATHE «CTpaTeruYeCcKoe
BuneHue». OnpeneneHue MOHATUS «1eJIU» OpraHu3anuu. TpeOoBaHUs, yUUTHIBaEMbIE TIPU
pa3paboTke 11emeit. Kputepuu knaccudukaiyy 1 IpynnupoBKY 1enel. [lepeBo menen
opraHu3aluu. [IpyuHIUIE TIOCTPOEHUS AepeBa Lejen. CucTeMa yIpaBieHUs 110 LeJsM.

24




[TprHIMIEI CUCTEMBI YIIPABIEHUS 110 LEeIAM. JTallbl IPoliecca YIpaBIeHUs 10 LEeJISIM.
Konnenmnus ynpasneHus o pe3ynabTaTaM. [IpenMylecTBa 1 HeOCTaTK! CUCTEMEI YIIPaBIeHUS
no mensaM. Ctparerus opranu3auuu. OnpenenesHue NOHATUS CTPATETUH. JTalbl U 371€EMEHTH
MOJIe/IM CTPaTern4ecKoro yipapineHus. AHamuTrdeckKas padoTa mpu BeIOOpe u 060CHOBAHUM
crpareruu opranusdanuu. SWOT-aHanu3 u Matpuiia BKI'. MHCTpyMeHTEl peanu3alun
CTpaTern4eCKux IjIaHoB.

Pazpen 7. CTpyKTypa ylipaBieHUs OIPeONPUATUS

CTpyKTypa yIipaBiieHus KaK 4aCTh OPraHu3alOHHON CTPYKTYPHl. B3auMOCBS3b MeXAY
OpraHU3allMOHHOM CTPYKTYPOX U CTPYKTYPOU yIIpaBiieHus opraHu3anrer. OCHOBHbIE TOHATUS
CTPYKTYPHI yrpaBnieHus. CyITHOCTb MMOHATUMN IIOJTHOMOYHS», KOTBETCTBEHHOCTD>,
«OeNeTUpoOBaHne» U «BNacTh». OCHOBHBEIE XapPAKTEPUCTUKH CTPYKTYPH yIIpaBieHus. [IpuHIUIIEL
IIOCTPOEHUS CTPYKTYP yIpaBieHus. TUIIOBbIE IOOXOMH K IOCTPOEHUIO CTPYKTYP YIIPaBIeHUS.
dopmupoBaHUe NepapxudecKux CTPYKTYP yipasneHus. KoHuenmus 010poKpaTUdeCcKou
CTPYKTYpHI yripaBieHus. ®opMupoBaHre OPraHU4YeCKUX CTPYKTYP yIpaBnenus. TpeboBaHus,
IIpembsBIsiEMbIE K OPTaHU3allMOHHEIM CTPYKTypaM yIpaBieHusi. MeTOObl yIIpaBiIeHUs.
OpraHu3ali0HHO-PaCIOPSOUTENIbHEIE METOOE. JKOHOMUYECKHUE MeTOAH. [IpaBOBEIe METOIHI.
CouranpHO-IICUXO0JIOTUYECKUEe MeTOAbl. CTUNIM yIIpaBiieHus. BUOE CTPYKTYp yIpaBlieHUs
opranu3aunuei. ®akTopkl, BIUSIONIME Ha BEIOOP BUBLI CTPYKTYPHI YIIPaBI€HUS OpraHu3alue.
CutyauuonHsle ¢pakTopsl Beibopa. Pasgenenue paboT Mo yIpaBieHuIo. YPOBeHb LIeHTpalIu3aluu
U JelleHTpanu3anuu. MexaHU3Mbl KOOpOVHAUKU. BUNEI CTPYKTYp yIpaBlieHus. JINHENHO-
GyHKUKOHANbHAS CTPYKTypa yIpaBieHus. [IuBU3M0OHANbHAS CTPYKTYypa YIIPaBIeHUSI.
[TpoekTHas CTPyKTypa yIpaBieHus. MaTpudHas CTPYKTypa yIpaBieHUs.

p OYHKIMY MOTUBALIVY B VIIPABIEHUY NIPEONPUATAEM

CywHOCTh MOHATHSA «MOTUBaLMA». OnpeeneHre MOTUBALUY KaK IIpollecca. JTallbl Iporecca
MoTuBanuu. OCHOBHBEIE TEOPUM MOTHUBAIIMK. MoTHBaIus 110 moTpedHocTsIM. [Tupamuma
noTpebHOCTel. Teopuss MOTUBAIUU Yepe3 uepapxuio norpebHocteit A.Macmoy. Teopus Tpex
noTpebHOCTeN. [IByx(haKTOpHas Teopus MoTUBallUU. [ MrueHn4Yeckre GpakTopbl. PaKTOPH!
MoTHBaUuHu. [IpouieccyanbHble TEOPUK MOTUBALUK. Te€OpUs 0XKUAaHUN. Teopus
cripaBennuBoCcTU. KoMIIIeKCHas mpoueccyanbHas Teopusi MoTuBanuu. OCHOBHEIE METOMBI
MOTHBaUuu. [IpuHyKOeHne KaK MeToq MOTHBaluu. CyIITHOCTh BO3HarpaXaeHus KaK MeTofa
MoTuBanuu. ConumapHOCTh KaK METO[ MOTHUBallMK. MeTo MOTHBAIMU IIPUCIIOCO0IeHNeE.
Cucrtema HenlpepLIBHOTO 00y4eHUs KaK (GakTop MOTUBaIMU. [IupaMuia pa3BUTHUS HaBLIKOB
MeHenxkepa. CoBpeMeHHbIE TTOAX0AH K 00yueHuio MeHenxkepoB. Nuddeperunanusa o6ydeHns
MeHeOKepoB.

Pa3pen 9. OyHKIIMY KOHTDPOJIA Ha IPEOIPUATHI

CyiIHoCTh KOHTPOJIA KaK yIIpaBleHYeCKol AeaTeIbHOCTH. KOHTPOIbh KaK QPyHKIMS Ipoljecca
ynpasnenus. PakTopsl, onpenensonye 3QpPeKTUBHOCTb KOHTPOJISA. JTAlbl IIpoliecca KOHTPOJIA.
Bupnel KOHTpOIS B opranu3aiuu. CTpaTernyeckuil, TaKTUYECKUN U OIlePaTUBHLIM KOHTPOJIb.
[TpenBapuTenbHBEIN, TEKYIIMY U 3aKJIIOUUTEIbHEIA KOHTPOJIL. Knaccudukaims KOHTPOJIS IO
GbyHKIIMOHATBHEIM TofcucTeMaM. OCHOBHBIE METOIEI KOHTPOJISA B opranu3auu. O61ie MeTOIb!
KOHTPOJISl. BeHUMapKuHT KaK MeTO[ KOHTPOJIA B OpraHu3aluu. ToTaabHbIM KOHTPOJIb KauyeCcTBa
¥ TOTaJIbHBIM MEHEIXXMEHT KauecTBa.

P 1 HOCTb, METOIBL HK{ U U3MePeHUs KTHBHOCTY VIIPABIeHUS

CymaocTs «3ddekTa» n «IdPppekTuBHOCTU». [IoHATHE «9()PPEKTUBHOCTD YIIPaBIEHUSS».
Heo6xogumocTh ouleHKY 3((HeKTUBHOCTH yIpaBieHus. [loka3aTenu n3MeHeHus

s dexTuBHOCTH ynpaBneHus. OueHka 3QpGeKTUBHOCTA OpraHu3anuil 3aKpHITOTO TUIIA.
[TokazaTenu s3KOHOMUYECKOU 3PheKTUBHOCTU. M3MepeHre 3PEKTUBHOCTH Ha OCHOBAHUH
OLIEHKHU Ka4eCcTBa TPyHOoBo# KuU3HU. OnieHKa 3 (PeKTUBHOCTH OpPraHU3alldil OTKPHITOTO THUIIA.
9ddeKTUBHOE yIIpPaBlleHWe OpPraHU3aldsIMU. 3afaud MeHEIXKePOoB 10 3hPEeKTUBHOMY
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olepaTUBHOMY (QYHKIIMOHMPOBAHUIO OpPraHU3alni. 3agauu MeHeIXKepoB 110 3PeKTUBHOMY
CTpPaTerunyeckoMy Pas3BUTHIO OpraHU3aIUH.

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

3auer

b1.0.14 KomnoHeHmuwl 3/1€eKMPOHHOU MeXHUKU

lenr ocBOEHUS OUCHUUIIIUHEL

Lensro ImpenogaBaHusd OUCIUIIIINHBI «KOMITOHEHTHI SHeKTpOHHOfI TEeXHUKU»
ABIIAETCA:

O3HAaKOMJIEHHE C Ha3HA4Y€HHUEM, KHaCCI/I(l)I/IKaI_II/IefI " OCHOBHBIMH IIdapaMe€TpaMu U
XdapaKTEepuUCTHKaMH KOMIIOHEHTOB QHGKTpOHHOﬂ TEXHUKH, 0003HAYEHUEM UX B
KOHCTpYKTOpCKOfI OJOKYMEHTalluu.

MecTo pucuuniavHel B CTpyKType OI1

OucnunnuHa «KoOMIOHEHTH 31eKTpPOHHOU TexHuUKuU» Bb1.0.15 gBnsgercs omHOU HU3
OUCIHUIIINH 00s3aTeIbHON YacTH y4ueOHOTro IjlaHa IMOATrOTOBKM OaKallaBpuaTa IO
HanpasneHuio «11.03.02 MHPOKOMMYyHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMEI CBS3U».
VicxoOHHY ypOBeHb 3HAHWW M YMEHUMU, KOTOPHIMU MOJIXKeH obnamaTh CTYOEHT,
IPUCTyNasgd K U3YYEHHUIO JaHHOU AWCLUIJINHBL, ONpPefesisieTCs MU3yYeHUEeM TaKux
OUCHUIUINH, KaK «BrICclIass MaTeMaTuka»; «®usnuka».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

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

- CrmocobeH caMOCTOSITe/IbHO IIPOBOOUTE 9KCIIepUMeHTaIbHEIE NCCTIENOBAaHUS U UCII0Ib30BaTh
OCHOBHBIE ITpHEeMBI 00pa00TKHY U MTPeCTaBIEHUS MMOIyYeHHBIX faHHbIX (OITK-2)

- Crioco6eH MPUMEHSITh METOIH! [TOMCKA, XpaHeHUsI, 00pa00TKHM, aHaIu3a U MPeiCTaBIeHNS B
TpedyemoM popmaTe nHGOPMAIIUK U3 PA3TMUHBIX UCTOYHUKOB U 0a3 JaHHBIX, COOIIONAs IPH
3TOM OCHOBHBIe TpeOoBaHus nHGopMaImoHHou 6e3onacHoctu (OITK-3)

CopepxkaHue OUCIUIIINHEI

Paspmen 1. OnekTpuyecKre W 3JIEKTPOHHBIE KOMIIOHEHTHI
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SJ'IGKTpI/I‘{eCKI/Ie N 3JIEKTPOHHEIE KOMIIOHEHTEI

Paspen 2. [TaccuBHEBIE 37IeMEeHTH PaAN03JIeKTPOHHEBIX YCTPOUCTB
[TaccuBHBIE 371EMEHTHl PAfU03JIEKTPOHHEIX YCTPOKCTB

Pa3pen 3. AKTHBHEBIE 371eMEHTHI PaJA03JIeKTPOHHBIX YCTPOKCTB
AKTUBHBIE 3JIEMEHTHI Paf03IEKTPOHHEIX YCTPOUCTB

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

3auer

Bb1.0.15 Mamepuanasl 3/1eKMPOHHOU MEXHUKU

Llenu ocBOEHUS TUCUUIIIUHEL

Llenbio mpemnofaBaHus QUCHUIIIIUHLL «MaTeprabl 31eKTPOHHON TEXHUKU»
SIBJISIETCS:

M3y4yeHne CTPOEHHUS U CBOMCTB MaTepHUaioB, Haubojiee MPUMeHSIEMBIX B
paguoTeXHUKeE, SJIEKTPOHUKE U CMEXHEIX 00/1acTaX, GOpMUPOBaHNE YMEHUU
IIPaBUJIBHOTO BEIOOPa MaTepuasbHOM 6a3kbl A1 HOCTUXKEHUS [TOCTABIIEHHBIX LIeJiel.

MecTo pucuuniauHel B CTpyKType OI1

IOuciunnuia «MaTepuanbl 31eKTPOHHOU TexHUKU» B1.0.13 saBnsieTcsd OOHOU U3
OUCIHUIININH 0053aTeIbHON YacTH y4ueOHOTro IjaHa IOATrOTOBKM OaKallaBpuaTa IO
HanpaBneHuio «11.03.02 UHGHOKOMMYyHUKALIMOHHBIE TEXHOJIOTUX U CUCTEMBI CBSI3U».
VicxoOHHY ypOBEHb 3HAHWW M YMEHUMU, KOTOPHIMU [OJIXKeH obnamaTh CTYOEHT,
IPUCTyNlasgd K U3YYEHHUIO JaHHOUW AUCLUUIJINHBL, ONpPefesisieTCs U3YUEeHUEeM TaKux
OUCLUIIINH, KaK «BrIClIasg MaTeMaTuKa»; «Ousnka».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

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

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

- CriocoGeH MPUMEHSITh METOIH! ITOMCKA, XpaHeHUsI, 00pa00TKHU, aHanu3a U MpefiCTaBIeHNS B
TpebyemoM popmaTe nHGOPMAIIUY U3 PA3IMUHBIX UCTOYHUKOB U 0a3 JaHHBIX, COOIIONAs IPH
3TOM OCHOBHEIE TpeOoBaHUS WHGOPManuoHHOM 6e3omacHocT (OITK-3)
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CopepxkaHue OUCIUIIINHEI

Pasmen 1. Beenenne. HazHauenue, KnaccubuKallds, CTpOeHHEe MaTeprUaIoB. 3aBUCUMOCTh

CTPOEHUS ¥ CBOMCTB MaTEePHUAJIOB.
[TpemMeT OUCHMIIIMHE ¥ ee 3aJauyiu. Poimb MaTepuasnoB B Pa3BUTHH 3JIeMEHTApPHOU 0a3bl

anekTpoHuku. Ob1IMEe CBeNeHNS 0 CTPOEHUH TBEPOLIX Tell. XMMHUUYecKas CBSI3b U BHYTpPeHHEee
CTPOEHME, UX BIUSHUE Ha CBOMCTBA MaTepuanoB. OCHOBHEIE TPENCTABIIEHUs O 30HHOM TEOPUHU
TBePHOBIX Ten. Knaccudukaliis MaTepHrasioB 3JIEKTPOHHOM TEXHUKMU.

Pasgen 2. [IpOBOOHKUKOBBEIE MaTepPHAILI

[Tpupoma 37eKTPOIPOBOOHOCTH MaTepuanos. Kiaccudukaliys TpoOBOIHUKOBEIX MaTEPHUAIOB.
CTpyKTypa MeTaJIJIOB U CIIJIaBOB. BiausHue mpuMecel Ha 3JIeKTPUYECKHUE U 9KCIIyaTallMOHHEIE
CBOMCTBA. 3aBUCUMOCTD yIeIbHOTO COIIPOTUBIIEHUS OT TeMIepaTypkl. CBEPXIIPOBOOUMOCTb.
3aBUCUMOCTb CBOMCTB ITPOBOOHUKOB OT Pa3MEPHHIX ITapaMeTpoB. KoHTaKTHas pa3HOCTh
MOTeHIuanos, TepMo-I[1C u TepMoIaphI.

P [IonyOpOBOOHMKOBEIE MaTePHUAIEL

Oco6eHHOCTH CTPOEHUS IOJTYIIPOBOMHUKOBLIX MaTepuanoB. COOCTBEHHEIE U TPHMECHEIe
MIOTYTIPOBOOHUKY. TeMepaTypHas 3aBUCHUMOCTh IIPOBOJUMOCTH IIOIYIIPOBOOHUKOB. Ih(deKT
Xona B MOTYIIPOBOOHUKOBLIX MaTepranax. i3MeHeHNe CBOMCTB MOTYITPOBOTHUKOBIX
MaTepHasioB B CUIILHOM 3JIEKTPU4YeCKOM 1ojie. OCHOBHBIE IIOTYIIPOBOAHUKOBEIE MaTEpPHAbl: UX
0cobeHHOCTH, 00/1aCT! IPUMEHEeHUSs, CII0COOH! TOIy4YeHu .

P 4 KTPOM30JIANNOHHLIE MaTePHAAITEL

[TonsaTue nonsipusaluuu. Bugsl nonsipusauuu AU31eKTPUKOB. OCHOBHEIE XapaKTEPUCTUKHI
OUBJIEKTPUKOB (3JIEKTPOIIPOBOIHOCTD, JUIJIEKTPHUUYECKHEe TOTePH, poboii). Kimaccudukamus
OUBJIEKTPUYECKNX MaTepHuasioB. MeTOOsl UCCIe0OBaHUS AU3JIEKTPUKOB U ONPeAeNIeHus Ux
IapaMeTpOoB.

Pasgen 5. MarHuTHEIE MaTepUabl

Knaccudukanus BelecTB 10 B3aUMOJEHCTBUIO C MarHUTHBEIM TToJieM. [Iprpona MarHetTu3Mma
IIPUPOOHLIX ¥ UCKYCCTBEHHBIX MaTepuanoB. HaMarauuuBanue. MarHUTOMATKHE U
MarHUTOTBEepAble MaTepuansl. [I[puMeHeHre MarHUTHEIX MaTepPHaioB

Pasmen 6. Hogeliniie HallTpaBJIEHWA W TEHOEHITWHW PDA3BUTHUA SJIEKTPOTEXHUYIECKOI'O

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

37IEKTPOHUKHU

OO1mas TPyAOEMKOCTDb AUCITUIIIMHEL
72 gac(oB), 2 3ET
dopMa IpoOMeKyTOUHOU aTTeCTalluu

3auger
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Bb1.0.16 Teopus eeposimHocmeli u Mamemamu4eckdasi cCmamucmuka

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio IpenofaBaHus OUCHUIUINHEL « Teopusi BEpOSATHOCTEN U MaTeMaTAYeCKas
CTaTUCTHKA» SABJISIETCH:

1) ocBoeHre 6a30BLIX 3HAHUW U IPUHLIUIIOB B 06J1aCTH TEOPUM BEPOSITHOCTEH U
MaTeMaTU4YeCKOU CTaTUCTUKY; 2) POopMUpPOBaHKE HAyYHOIO IIPEACTaBIeHUSI 0 METOAax
VICCIIeIOBaHUS CIIy4alHBIX SIBIEHUU U IPUMEHEeHNe U3YUYeHHBIX MEeTOOOB AJIS
IIOCTPOEHHUS BEPOSITHOCTHO-CTAaTUCTUYECKUX MOJeen

MecTo pucuuniuHe B CTpykType OI1

Hucuunnuaa «Teopusi BepOATHOCTEM M MaTeMaTudeckas cratuctuka» b1.0.15
SIBISETCS OOHOU M3 OUCLUUININH 0053aTebHOM YacTU y4eOHOTO IjaHa MOATOTOBKH
O6akanaBpuarta 1mo HampaBneHuio «11.03.02 NHGOKOMMYHUKAIIMOHHBIE TEXHOJIOTUHN U
CHCTEMEHI CBsA3M». VICXOOHBIM YPOBEHb 3HAHWU M YMEHUHU, KOTOPEIMU AOJIXKEH 00JiafaTh
CTYHOEHT, NPUCTyNasd K U3YUYEHUI0 JaHHOW OUCLUIIIAHEL, ONpENenseTcs U3y4YeHueM
TaKWX OUCIUIIINH, Kak .

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)

CopepxkaHue OUCIUTIIMHEL

P 1 YaWHEI BITHS

TeopeTHKO-MHOXKECTBEHHOe ITpefcTaBieHue coOnTui. HeBo3MOXKHOE, HOCTOBEPHOE COOBITHS.
Knaccuueckoe omnpefeneHre BeposiTHOCTU. AnreOpa co6biTuii. OCHOBHBIE TEOPEMEL O
BEPOATHOCTU. ['eoMeTpruyecKas BepOsITHOCTh.CXeMa IIOBTOPHBIX UCIIBITaHUU. PopMyia
Bepnynnmu. UHTerpanbHas U goKaibHasa TeopeMsl Jlannaca. ®opmyna [IyaccoHa

Paspen 2. CnyyaliHble BeIUYKUHE

[ucKpeTHas clydyarvHas BeIM4YMHA. 3aKOH pacnpenenenus. YucCI0Bbe XapaKTEPUCTUKH, UX
cBoiictBa. OCHOBHBEIE IUCKPETHRIE pacupeneieHus: OMHOMUAIbHOE, TeOMETPUYECKOE,
pacnpepenenne [lyaccona. HempepriBHBIE pacnipenenenus. [Iuddepennuanbaas 1
HWHTerpanbHas PyHKUUU paclupenesieHus. YucnoBele XxapaKTepuCTUKUA. OCHOBHEIE HEIIPEPLIBHEIE
pacmpeneneHns: paBHOMEPHOE, 9KCIIOHEHIIMAIbHOe, HopMasibHOe. CBOMCTBa HOPMaIbHOU
KpuBoii. [IpaBumno Tpéx curMm. OyHKIUY CIy4aiHOW BETUYNHEL.

Pazpen 3. CnyyaliHBEIA BEKTOD
IUCKpeTHHIN CTydaliHblil BeKTop. Criocob 3agaHusi, YUCIIOBEIe XapaKTepPUCTUKY. [IoHSITHe
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3aBACUMOCTY KOMIIOHEHT. XapaKTEPUCTUKU B3UMOCBSA3U KOMIIOHEHT. HenlpepeIBHEIN ClTy4YalHbIN
BeKTOp. [IIOTHOCTE pacnpeneneHusi, COBMECTHas U MapruHaabHas. YuCIoBbIe
XapakTepucTuKu.[IpuMephl IByMEePHBIX paclpenesieHrii: paBHOMEPHOEe U HOPMaJlbHOE.
HepaBenctBo YeOrniméRa. [leHTpanpHast mpeneibHas TeopeMa

Paspen 4. OCHOBEI CTAaTUCTUKHU

['eHepasbHas COBOKYITHOCTH U BEIOOpPKa. CriocoOBI BU3yanu3alui CTaTUCTUYECKUX NaHHBIX. Psaf
pacnpeneneHns, TOUEYHbIN U UHTEPBaJIbHBIN.CTaTUCTUYECKHE OL[EHKH IlapaMeTPOB
pacmpepeneHns, TOUeYHOe U UHTePBaJIbHOE OlleHUBaHue. [I0HATHEe CTaTUCTUYECKOU TUIIOTESHI.
Oum6Ku 1epBoro u BToporo. CtaTuctTuyeckuii Kpurepuii. Kputudeckas o6macts. [Ipumeps
IIPOBEPKU CTaTUCTUYECKUX TUIIOTE3 -KPUTEePUM cornacus Ilupcona.

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

3auger

b1.0.17 Mempoaoeus,, cmaHéapmu3auus u cepmupukauus

LTenu oCBOEHUS MUCLUIIIAHEL

Llenbio mpemomaBaHus QUCITUIIIUHLL « MeTPOJIOTHs, CTaHIapPTU3aUs U
cepTudUKAII» IBISETCS:

obecneuenue TpeboBanui ['ocymapcTBenHOro O6pa3oBaTENIbHOIO CTAHAPTA K
YPOBHIO ITOATOTOBKY OaKaaaBPOB B 00/1aCTH METPOJIOTHH, CTAHOAPTU3AIIUYU U
ceprudukanuu. Jucuunnria «MeTpOIor s, CTAaHOAPTU3AIMS U CePTUDUKALINS»
MOJXKHa CII0COOCTBOBATDH PACIIMPEHHIO 06IIero TEXHUYECKOT0 KPYro3opa CTYNeHTOB,
PA3BUTHIO UX TBOPUYECKHUX CIIOCOOHOCTEH, YMEHHUIO TBOPUECKH IPUMEHSTh U
CaMOCTOSITEIbHO TIOBHIIIIATh CBOY 3HAHMS.

MecTo gucuunauHbl B CTPyKType OI1

HOucnunnuHa «MeTponorus, cTaHgapTtulanus u ceptudpukauusa» b1.0.17 aBnsercs
OIHOM M3 OUCHMIIINH 00s3aTeTbHONW YacTy y4eOHOro IjlaHa IOATr0TOBKY OaKajaBpraTa
o HanpasneHuio «11.03.02 UHPOKOMMYHUKAIMOHHBIE TEXHOJIOTUU U CUCTEMBI CBSI3U».

VicxomHBIM ypOBEeHb 3HAHUM W YMEHHM, KOTOPBIMU [OJXKeH oblagaTh CTYIOEHT,
IPUCTYyIIad K M3YUYEHUIO0 NaHHOW OUCLUIIJIUHEI, ONpefeigseTcsd U3Y4YeHUEeM TaKuXx
OVCIUILINH, Kak .

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

- Cnoco0eH caMOCTOATENbHO TPOBOOUTH 9KCIIePUMEHTaJIbHEIE UCCIIeOBAaHUS U UCIIONIb30BaTh
OCHOBHEIE ITpUEMbI 06pa00TKM U MPeCTaBIeHNs MONTyYeHHbIX faHHbIX (OITK-2)

CopepxkaHue OUCHUTIIMHEL

Pasgen 1. BeefeHne B QUCHUIINIUHY.
BBepmenue B pucuunnunny. OnpeneneHne TEDMUHOB: METPOJIOTHS, TEXHUUECKOE PeTyIupOBaHue,

CTaHapTHU3allKs, IOATBePKIEHNe COOTBETCTBUS, cepTudUKaIms. 3HaueHue 3TUX 001acTen
3HAHUS NpU pa3paboTKe, MIPOU3BOACTBE U IKCIIyaTalluU TeIeKOMMYHUKAI[MOHHOTO
000pyIOBaHUS U CPEMICTB U3MEPEHUH.

Paspen 2. OCHOBEI METDPOIOTHAY ¥ TEOPUHU IIOTPEIIHOCTEN.

OCHOBHBIE TEPMUHEI U OTIpefieIeHUs B 06J1aCTH METPOJIOruH. ['ocymapcTBeHHas CHCTeEMaA
obecredyeHust eQUHCTBA u3MepeHud. CucreMa egunul] Benuuud CH. Pa3aMepHOCTH eqUHUII.
Bupel cpencTB u3MepeHuid. OTaloHL ¥ paboune cpefcTsa uaMepenuit. Kimaccudpukamms
METOHOB U CpefcTB udMepenuit. Knmaccudukanuus morpemnaocteii. CucteMaTu4ecKue
oTrpeImHoCTH. CydaliHble TIOTPELTHOCTH, TOBEpUTEIbHAs BEPOATHOCTh U JOBEPUTEIHHBIN
HWHTepBaj. Pe3ynbTaT U3MepeHUs U eT0 IOTPeIIHOCTh. [IorpenrHoCT KOCBEeHHEIX U3MEPEHUH.
CyMMupoBaHue MOTrpelnHocTel. HopMupyeMble METPOIOTHYECKHE XapaKTEePUCTUKYI CPENCTB
u3MepeHuid. Kimaccel TOYHOCTU CPeACTB u3MepeHui. [IpaBuia npencTaBieHus Pe3yIbTaToB
u3MepeHui. [IoHATHE HEONpeeIeHHOCTH Pe3yJibTaTa U3MEePEeHU.

Pasgen 3. i3MepuTenbHble Tpeo0pa3oBaTen IepeMeHHOr0 HalpsAxKeHNs U TOKa.
Vi3mepuTtenbHble IpeoOpa3oBaTeu IeEPeMEHHOT0 HalPSXKeHUS U TOKa. BOTbTMeETpHI.

Pasgen 4. AHanorosule ¥ MUGPOBLIE OCIUIIOrPadhL.

HaGmnionenue, u3MepeHre U ucciegoBanue GOpMbl 3JIEKTPUUECKUX CUTHANOB. Kraccuduranus
ocuuiorpadoB. AHaNIOr0BEE OCHUIIIOTPadH], TUIIOBas CTPYKTypHas cXeMa, METPOJIOTUYeCKUe
XapaKTepUCTUKU. ['eHepaTOpHl TIMHENHON Pa3BePTKU (HETIPEPEIBHOM, KAYINEeH, 3aflepKaHHOu).
Pexwum BHemHel pa3BepTku. Ocrumnorpadpudeckue usMepernus. Lludposre ocuumnorpadel,
CTPYKTYPHas CXeMa, IPUHIUIIE PaboTh, METPOJIOTrNYeCKIe XapakTePUCTHUKY, IPeUMyIIecTBa
10 CPaBHEHUIO C aHAJIOTOBEIMHU OCIUIUIOrpadaMu.

P “(pPOBLIE U3MEPEHUS YaCTOTHI, IEPU MHTEPBAIOB BPEMEHH

Metops! 1Iu(POBHIX U3MEPEHUN YaCTOTHOBPEMEHHBIX IIapaMeTPOB CUTHAJIOB: YaCTOTHI,
Ilepuofa, UHTEPBaJIOB BPEMEHHU, OTHOILIEHUSA 4aCTOT. CTPYKTYPHBIE CXEMBI 3JIEKTPOHHOCUYETHHIX
4acToTOMepPOB. OMOpHEIE TeHepaTOPHl. VCTOYHMKY MOTPEITHOCTEN U X HOPMHUPOBAHUE.

Pasgen 6. OCHOBHEIE IPUHIIUIEL TEXHUYECKOT0 pPerynnupoBanua. OTeyecTBeHHad,

MeXOyHapoOgHas U MeXTroCyIapCTBeHHAs CTaHIapPTU3alIKs.
[TpaBOBBEIE OCHOBBHI TEXHHUECKOT'0 perynupoBaHus. OCHOBHbIE IIPUHIUIIEL U TeopeTHUdeckas 6a3a

cTaHpapTulauuu. Buasl crangapToB. OTeyecTBeHHAs U MeXOyHapOAHas CTaHOapTU3alus B
HM3MEePEeHUIX U TEXHOJIOTHUYECKUX Iporeccax. Pojb cTaHgapTHU3alliy B MOBHIIIEHUY KAa4eCTBa,
0e30MmacHOCTY ¥ KOHKYPEeHTOCIIOCOOHOCTH MIPOAYKLINY, B Pa3BUTHH HayYHO-TEXHUYECKOTO U
S9KOHOMMYECKOT0 COTPYIHUYECTBA.

Paspen 7. [TonTBepXKOeHWE COOTBETCTBUS ¥ CePTUGUKAIINUS.

Ceptudukaius Kak GopMa IOATBEPXKOEHUS COOTBETCTBUS. [IpaBOBEIe OCHOBHI, CHCTEMEI, CXEMBI
1 9Tankl cepTuduraiuu. OpraHel o cepTUUKAIMY U UX aKKpenuTauusi. CepTudukanms
CpencCTB U3MEPEHUM, CPENCTB CBSA3HU, PAOUO3JIEKTPOHHBIX CPECTB.

Paspmen 8. ABToMaTH3allNsg I/IBMGQGHI/Ifl. I/IHQOQMaEI/IOHHO-I/I3MeQI/ITeHBHBIe CHUCTEMEI. KOHTQOHB
yCJ'IOBPII:I IIPOBENEHUA H3Me[ﬁ_)6HI/Iﬁ (Temmepartypa, JaBleHUe, BIaXXHOCTh).
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HWHbOopMaIlMOHHO-U3MEPUTEIbHEIE CUCTEMEL. ABTOMATHU3alMsI U3MEPEHUH - OCHOBHEIE
HarnpaBneHus. CTaHIapTU30BaHHEIE MHTEP(ENCH N3MEPUTENbHEIX cucTeM. MaTEepderic MOK
625 u ero mogudukauuu (GPIB, HP-1B, IEEE-488). «BupTryanbHele» CpefcTBa U3MEPEHUN.

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

3auer

b1.0.18 Teopemuueckue 0CHO8bl paduomexHuUKu

Ilenu ocBOEHUS OUCHUUIIIUHEL

Llenbio MpemnomaBaHus QUCHUIUINHEL «TeopeTHuyecKkrue OCHOBH PATUOTEXHUKH»
SIBIISIETCS:

OcBoeHHEe OCHOB TEOPUHU NeTEPMUHUPOBAHHBIX CUTHAJIOB, METOMIOB aHAJIM3a
JMUHENHbIX U HeJTMHEeNHBIX IIellel, MPUHIUIIOB IIOCTPOEHUS U PYHKIIMOHUPOBAHUS
Pa3IMYHAIX YCTPOHCTB, UCIIOIL3YEMBIX B COCTaBe PAOUOTEXHUYECKUX CUCTEM.

MecTo pucuuniauHel B CTpyKType OI1

IMucuunnuHa «TeopeTruyeckrue OCHOBH paguoTexHuku» B51.0.18 saBnsgeTcs ogHOU U3
OUCIHUIININH 00s3aTeIbHON YacTH y4ueOHOTro IjlaHa IOATrOTOBKM OaKallaBpuaTa IO
HamnpasneHuio «11.03.02 MHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMEI CBSI3U».
VcxoOHHY ypOBeHb 3HAHWW M YMEHUMU, KOTOPHIMU MOJIXKeH oblamaTh CTYOEHT,
IIPUCTyllasgd K U3Y4YEHHUIO JaHHOU AUCLUIJINHBL, OIpefesisieTCs U3YUEeHUEeM TaKux
OUCLUIIIKAH, KaK «Teopusi BEPOSATHOCTEM M MaTeMaTH4decKas CTaTUCTUKa».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

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

- Crioco6GeH MCIOIb30BATh MOJI0XKEHUS, 3aKOHBEI 1 METOIbl €CTECTBEHHBIX HayK U MaTEMAaTUKU
OJIs pellleHus 3afay nHxeHepHoU mestenbHoCcTH (OITK-1)

- Cnoco0GeH caMOCTOSITEIbHO IIPOBOAKUTE SKCIIePHMEHTaIbHbIE HCCIIeNOBAHMS ¥ UCIIOIb30BATh
OCHOBHBIE ITpHEeMBI 00pab0TKY U MIpeiCTaBIeHUS MONyYeHHBIX faHHbIX (OITK-2)

CopepxkaHue OUCIUIIINHEI

Paspen 1. PaproTexHn4ecKre CUTHAIIBL M YCTPOUCTRA.
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Papnorexunyeckue curHasnbl. PaguoTexuudeckue 1enu. PafoTeXHu4eCKue CUCTEMEL.
Knaccudukauus paguoTexundeckux cucteM. CTPyKTypHas cxeMa CUCTEMEI Tepefadu
uHpopmanuu. [Tpobmemer obecrnederus 3PPEeKTUBHOCTHA PANUOTEXHUYECKUX CUCTEM

Pa3pen 2. CBOMCTBA [eTEPMUHUPOBAHHBIX CUTHAJIOB

MaTtemaTryeckue MOJeNIu CUTHAIOB. MaTeMaTu4eCKre MOfiesid curuanoB. Kinaccudpukanus
CUTHAJIOB.YIIpaBnswire (MogyIupyoure). BEICOKOYaCcTOTHEIE HEMOAYINPOBAHHbEIE CUTHAJIEL.
MopynupoBaHHbIE CUTHAIH (paguoCUrHamsl). [IppuMepsl HEKOTOPBIX CUTHAJI0B, UCIIOIb3yEMBIX B
pajuoTexXHUKe. XapaKTEPUCTUKU CUTHAJIOB. ['eoMeTprudecKre MeTObl B TEOPUU CUTHAJIOB
Pasgen 3. CieKTpanbHBIA M KOPPENANNOHHBIN aHall3 CUTHAJIOB

O6o00menHtlil psag @ypbe. CucTeMa OpTOroHaNbHEIX GyHKIMIM U psig Oypbe. CBoiicTBa
0000mmeHHO0TO0 psifa Oypbe. [apMOHMYECKHUY CTIEKTPaIbHEIYM aHANKM3 TePUOONYECKUX CUTHAJIOB.
Tpuronomerpudeckas popMa psiga @yprbe. CIeKTpH YETHHIX M HEUETHBIX CUTHAJIOB.
KommnekcHast popma psiga @ypre. ['padrueckoe mpencTaBiaeHNe CIEKTPa IePUOIUUYECKOT0
CUTHana. [apMOHMYECKUM CIIEKTPaIbHBIM aHalnu3 HEelIepUOgUYeCKUX CUrHaoB. CeKTpaibHas
XapaKTEPUCTUKA HETIePUOANYECKUX CUTHAIOB. AMIINTUTYOHbLIM U (ha30BBIA CIIEKTPHI
HeIMepruoguiecKoro curHana. CruekTpanbHas IIJIOTHOCTh YETHOTO U HEYETHOT'O CUTHAJIOB.
OTnuumd crieKTpa MepruogudeCcKOro CUrHaja OT CIIeKTpa HellepUOgAYeCKOr0 CUTrHania.
CaoiicTBa npeodpa3oBanus Pypre. OnpeneneHne CIeKTPOB HEKOTOPHIX CUTHAJIOB. CIIEKTP
KOJI0K0J1000pa3Horo (rayccosa) umMmnyibsca. CriekTpanbHas MIOTHOCTh - QyHKUUU. CIEKTP
GYHKIIMY eIUHUYHOTO CKayKa. CIIeKTp IOCTOSTHHOTO BO BpeMeHM curHana. CIekTp
KOMIIJIEKCHOM 9KCIOHEHTHl. CIIeKTp rapMOHNYECKOro curuasna. CrekrpasbHas IJI0THOCTh
NIPSIMOYTOJIBHOTO BUA€OUMITyIbca. ClieKTpasibHas MJI0THOCTh IIPOU3BOJIbHOTO IEPUOAUYECKOT0
cursana. CrekTpaibHas IJIOTHOCTh CUTHAaJIa BUuAa Sin X/X. KoppensiuoHHbIA aHa/Iu3 CUTHAJIOB.
O6mue nonoxeHus. CBOMCTBa aBTOKOPPEISLMOHHOM QYHKIIMK. ABTOKOPPEIAIMOHHAS (PYHKIUS
[IepUOAUYECKOr0 CUTHaIa. ABTOKOPPEIIMOHHAs (YHKIMS CUTHAIOB C JUCKPETHOU
CTPYKTypou. BlauMokoppensinuoHHas PyHKIKS CUTHaAJOB. [IpecTaBneHne MepuogudecKkoro
CHTHaJa. DHEPreTUYeCKUY CIEKTP U aBTOKOPPEeIAuOHHAasA (YHKINS CUrHana. [[ucKpeTu3anus
¥ BOCCTAHOBJIEHHWE CUTHANOB 110 TeopeMe 0TCc4eToB. TeopeMa KoTenbHUKOBa. [IMCKpETH3AIINS
CHTHaJa C KOHEeYHOU OJINTENbHOCTEI0. CIIEKTP AUCKPETU3NPOBAHHOTO CUTHAJIa

Pasmen 4. O0mue cBeleHNs 0 paguOoCUTHAIAX

Papnocursarnsl ¢ aMIIUTyIHOU MOAYIANUENd. AMIIUTYIHO-MOLY/IMPOBAHHEIE CUTHAIIHL.
CroexkTpasnbHBIM aHanu3 AM-cursanoB. BekTopHOe npeficTaBlieHre CUTHala C aMIUTUTYTHOU
Mopynguuen. JHepretuka AM-curHana. banancHas aMonuTtygHas Mogynsanusa. OgQHOIONIOCHAS
Mopynsauus. PagrocurHarnisl ¢ yrioBou Mogynsiueii. Obume cBefeHrs 00 YTI0BOM MORYISALINAHN.
dazoBas momynsanus. YacToTHas Moaysauus. ClieKTpalbHbIM aHaIu3 CUTHAJIOB C YTJI0BOU
MOAyJgLUen. YTioBas MOOYIALMUS IOJIUTapMOHUYECKUM CUTHaI0M. CpaBHEHNE aMIIJIUTYOHOH,
($ha30Boi ¥ YACTOTHOM MOOynsAnui. UMynbCHass MOOYSIUs. BUgsl UMIYIbCHOM MO ISV,
CmexkTp Konebanuii mpu AUM. UMmynbCHO-KomoBas (1IndpoBasi) MOTyIsALUs. Y3KOIOIOCHEIE
curHanel. O0mue cBefeHnst 00 Y3KOIONIOCHBIX CUTHAIaX. AHaIUTU4YeCKu# curdan. CBOMCTBa
aHaIUTAYECKOTO CUTHala

Pazpen 5. JInHelHble paguoTeXHUYECKHe IIeNTN U UX XapPaKTePUCTUKHU

JInHeWHbIEe PAfUOTEXHUYECKUE IeNU U UX XapakTepucTuku OO1Iue cCBeOeHUus 0 IMHEHHBIX
memnsix. OCHOBHBIE XaPAKTePUCTUKY TMHEWHBIX Iellel. XapaKTePUCTUKY B YaCTOTHOM 00J1acTH.
BpeMeHnHbIe XxapakTepucTuKU. [TuddepeHIupyoias 1 UHTErpupyolas IemH.
Ouddepennupyromas nens. MaTErpupyomas nenb. PunbTp HUKHUX 9acTOT. [lapannenbHbi
Koje0aTeIbHEIN KOHTYD. Ycunurenu. [IIupoKOoIoNIoCHEN YCUTUTENh. Pe30HaHCHBIN YCUTUTEb.
JInHelHbIE PafMOTEXHUYECKHUE 1Ielu ¢ 00paTHOM CBSI3bI0. YaCTOTHAS XapaKTepPUCTHUKA IETH C
obOpaTHOM cBs3bI0. CTabunu3anus KoapduimenTa ycunenus. Koppekius aMIiuTyaHO-
YaCTOTHOM XapakKTepUCTUKM. [lofmaBneHne HeMUHENHBIX NCKaKeHN. YCTOMYNBOCTD LIETIEN C
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00paTHOM CBSI3bBIO.

Pasgen 6. MeTonpl aHaIKW3a JUHENHBIX IIenen

ITocTaHoBKa 3amauu. TouHLIEe METOOLI aHAIN3a JIUHEHNHBIX lenel. Kimaccuuyeckui MeToq.
CoekTpanbHBIN MeTon. BpeMmerHo# MeToq. [IpubukeHHEIE METOIL aHaIN3a JIMHEHHEIX IIeTIeH.
[TpubnuKEeHHBIN CIIeKTPaIbHEIM MeTon. MeToq KOMITJIEKCHOM orubaloriei. MeTonq MrHOBEHHOM
4acTOTH. [IpoxoxkaeHre aMIIJIATYIHO-MOIYIMPOBAaHHOTO CUTHAJIa Yepe3 U301paTelbHYIo Ielb
Pasmen 7. HenuHeliHbIe paguoTeXHUYECKHUE 1€ U METOMIbl UX aHaIn3a

CBOICTBA U XapaKTEPUCTHUKH HEJTMHENHHIX Ilenei. CriocoOb! almpoOKCUMallui XapaKTePUCTUK
HeJIMHEWHBIX 37IEMEeHTOB. ANIMPOKCUMALIKS CTeIIeHHBIM IIOJIMHOMOM. Kyco4yHo-nuHelHas
anmpokcuMalus. MeTofbl aHaIM3a HeMMHEeWHEIX 1ernel. Ob1lee pelleHre 3agadyy aHalu3a
HenuHeWHOoU nenu. OnpeneseHre CIeKTpa TOKa B HEMMHENHOW 1eNy MTPYU CTEIIEHHON
almpoKCUMAIlNY XapaKTePUCTUKYU. [apMOHUYECKUY CUTHAJ Ha BXode. burapMoHuYeCcKuu
cuUTHan Ha Bxofge. OmnpefeneHue CleKTpa TOKa B HEIMHENHOU LeNH IIPU KYCOUYHO-TUHEUHON
anmpoKCUMAaIlNU XapaKTePHUCTUKHI

Paspen 8. HenuneliHble TpeoOpa30BaHus CUTHAJIOB

HenuHeliHOE pe30HaHCHOE YCUJIEHNE CUTHAJIOB. YCUIeHNE B IMHENHOM pexXuMe. YCuieHue B
HEJIMHEHHOM pexXuMe. YMHOXKEeHMe YaCTOThl. AMINIUTYnHas Moxy sius. O0mue cBegeHus: 0o
AMIUTUTYOHOU Mopmynsiuuu. CxeMa ¥ pexXUMbl PaO0THI aMIITUTYTHOTO MOIYJISITOPA.
XapaKTepUCTUKH aMIJIUTYTHOT'O0 MOTYISATOPa. bamaHCHBIN aMIIIUTYIHBIA MOTYIISITOP.
AMnnutynHoe meTeKTupoBanue. OOiIue CBeIeHUs 0 JeTeKTUPOBAHUU. AMITTUTYIHBIN IeTEKTOP.
Brinpsimnenue konebanuit. O01Me CBeJeHNUS O BHINIPIMUTENAX. CXeMBbl BEIIPSIMUTEIIEH.
YrnoBas mopynsitus. O611e TPUHLIKIIL TOJTyYeHUs CUTHAJIOB C YIJIOBOM Momyssmnuei. ®a3oBrie
MOZYyIATOPBL. HaCTOTHEIE MOAYJIATOPHL. [leTEKTUPOBaHKE CUTHAJIOB C YITI0BOM MOOYJISILIUEN.
OO1m1e TPUHIUITE eTEKTUPOBAHUS CUTHAJIOB C YII0BOM Momynsnuel. ®a30Bble JeTEKTOPHI.
YacToTHEIE IeTEKTOPHL. [Ipeobpa3oBaHue YaCTOTHL. [IPUHIIAIIE TPeoOPa30BaHKUsT YaCTOTHI.
CxeMbl mpeoOpa30BaTesiell Y4acTOTE

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

3auer

b1.0.19 CxemomexHukKa

Ilenu ocBOEHUS OUCHUUIIIUHEL

Llenbio IpenofaBaHus OUCHUIIINHEL «CXeMOTEXHUKa» SIBNISIETCS:

M3y4eHNe U OCBOEHNE METOMOB peann3alli COBPDEMEHHEIX CXeMOTEXHNYECKUX
peleHuit 1 0COOEHHOCTEN TIOCTPOEHUST CXEM aHAIOTOBBIX U @HAJIOTO-IIM(POBHIX
3JIEKTPOHHEBIX YCTPOXCTB, OCYIIECTBIAIOMINX YCUIeHNe, Tpeobpa3oBaHue U
(GUIbTPAIMIO0 CUTHAJIOB.

MecTo pucuunauHel B CTpyKType OI1
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IOuciunnnia «CxeMmoTexHuka» 51.0.18 aBisieTcsT oMHON U3 OUCIIAIIIMH 00513aTeJIbHOMI
yacTH y4eOHOTO IJlaHa NOATOTOBKM OaKajaBpuaTa o HampaBieHuio «11.03.02
VHDOKOMMYHUKaLIMOHHbIE TEXHOJIOTUM U CHCTEMHl CBSI3U». M CXOOHBIN ypPOBEHbD
3HAHUM U YMEHUU, KOTOPLIMU MOJIXKeH o0jlagaTh CTYNEHT, MPUCTYIas K U3yYEeHUIO
OaHHOU QOUCLUIJIMHE, ONpeAensieTCcsd HU3Yy4YeHUEeM TaKuX OUCLUIJIKH, Kak
«TeopeTnyeckre OCHOBBI 3JI€KTPOTEXHUKMN»; «DU3UKa».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

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

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

CopepxkaHue OUCIUIIINHEI

Pasmen 1. OcHOBHBEIE TeXHUYECKHE [TIOKa3aTeln U XAdPAKTEPUCTUKHU YCUTTATEITbHBIX yCTQOfICTB,

obecneyeHne TMHEWHOTO PeXKUMA WX PAaOOTH
Ha3HaueHue U Kiaccu(uKalis aHaIOTOBLIX YCTPOMCTB yCUIeHus 1 npeobpa3oBaHus CUTHATIOB.

[Tponecc ycuneHus, CTpyKTypHasi CXeMa yCUJIUTe s, 9KBUBaJIEHTHBIE CXEMbI HICTOYHUKOB
cUrHasa 1 Harpy3ku. OnucaHue B YaCTOTHOM U BpeMeHHOU o0nacTax. KoagduimeHT nepegaun
10 HAIPSKEHUI0, TOKY, MOLIHOCTU. BXOgHOE U BEIXOOHOE COIPOTUBIIEHUSI aKTUBHOIO
YeTHIpexnonocHuKa. KoahduureHT HenrHeNHBIX ncKaxeHu. AUX u OUX KoadduureHTa
ycunenus. [lepexogHas xapaKTepUCTUKA YCUIUTENIS U ee UCKaXKEeHUs.

Pa3pen 2. DKBUBaeHTHEIE CXEeMBI U YCUIeHNe CUTHalla

VneanbHble aKTUBHBIE YETHIPEXIIOIOCHUKY. 3aBUCUMbIE UCTOYHUKY KaK MOJe/ I TPaH3UCTOPOB
U OIlepalMOHHBIX ycunuTenei. CxeMOTeXHUYeCKas peanu3alus 3aBUCUMBIX UCTOYHUKOB.
CxeMBbl BKITIOUEHM S, 3aMellleHNs], 9KBUBaJIEHTHEIE TTapaMeTPHl M MaTPUIIB! OUIONITPHBIX U
II0JIEBBEIX TPAQH3UCTOPOB. HaCTOTHEIE U BpEMEHHEBIe XapaKTePUCTUKU YCUTIUTETIeH, UX
B3aUMOCBs3b. CxeMa 3aMellleHNusl TPaH3UCTOPHOI0 KacKafia ¢ 00IUM SMUTTEPOM, O0OIIUM
KOJIJIEKTOPOM, 00111e#t 6a30it. CxeMbl 3aMelleHHsT KAaCKaloB Ha IOJIEBREIX TPAH3UCTOPaX.
BrnusiHve napa3uTHEIX eMKOCTE! Ha YaCTOTHBEIE XapaKTePUCTUKU ycuneHus. dpdekt Mumnnepa.
MHoOrokacKafiHble CXeMbl YCUIUTE el Ha OUIIOJIIPHEIX U MTOJIEBHIX TPaH3UCcTOpax. Koppekius
YaCTOTHHIX XapaKTePUCTHUK.

Pasmen 3. O6paTHas CBA3b B 3IEKTPOHHAIX YCTPOMCTBAX

Ompepenenyve, BUAB 00paTHOM CBS3H, CTPYKTypHas cxeMa ycunutens ¢ OC. KonuuecTBeHHas
ouenka OC. IletneBoe ycuneHue. YacTOTHBIE XapaKTEPUCTUKY IIETIIEBOr0 ycusneHusd. [louaTue
ycronuyuBocTu ycunurens ¢ OC. Kpurepuu HalikBucrta. [luarpammel boge. 3amacet
ycronuuBocTu. MakcumanbHasgs OOC. BausHue OC Ha BHeIIHNE U BHYTPEHHUE LIYMBL U
HeJMHelHble HCKaXeHusa. YacToTHRIE XxapakTepucTuku ycunurtensa ¢ OC. Onpepnenenue
BXOHOTO U BBRIXOHOTO comnpoTuBnenutt ycunutens ¢ OC. Crtabunu3anus pabodyei TOYKH C
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IIOMOIIIBIO OTPUIIATEILHON 00PATHOM CBSI3W. OMUTTEPHAS M KOJIJIEKTOPHAS CTaOMIN3aIius.
Pazmen 4. ®yHKIIMOHaIbHEIE V3Bl HAa Oa3e MHTErPaIbHBIX CXeM

Ha3naueHue, CBOKMCTBa U CTPYKTYpa MHTETPaJIbHOIO ONIEePAllMOHHOTO YCUIUTEIS.
[TpunnunuansHas cxema OY. BxogHoi muddepeHnnanbHbi Kackan. KackomHas cxeMa.
TokoBoe 3epkao. YIpoleHHas 5KBUBaJIeHTHas CXeMa 3aMelleHHs ONepaluoOHHOTO YCUIUTENs.
Koppekius yacToTHEIX XapakTepucTuk, Bnusuaue OOC. UHTerpartop, nudbdeperuunartop,
cymmaTop. Kommaparop Ha 6a3e OY. Henunetinbie aneMeHTH B et OOC QY. Iperu3uoHHbBIN
BHITIPSIMUTEJh, TUKOBLIM IeTEKTOP CUTHAJIOB, CXeMa BHIOOPKU-XpaHeHus. JIorapudMuiecKuii u
SKCIIOHEHIIMANIbHBIN YCUNIUTENb. [lepeMHOXKUTENL CUTHANIOB. CxeMa BEIOOPKU-XpaHEHUS 1
aHasnoro-uugpoBoro mpeobpa3oBanus. PacueTr cxeMm Ha OY B Irana30He HU3KUX YaCTOT.
YacToTHBIE XapakTepucTuku OY.

OO61masi TPYyIOEeMKOCTb TUCIUIITAHEL
108 gac(oB), 3 3ET
®opma TPOMEKYTOYHOM aTTECTALIUU

3aueT. KypcoBoii mpoeKT

B1.0.20 MukponpoueccopHblie ycmpolicmea

ITenu oCBOEHUST MUCLUIIIAHEL

Llensto npenogaBaHus QUCLUIIIMHL « MUKPOIIPOLIECCOPHEIE YCTPOKUCTBA»
SIBISIETCS:

dbopMHupOBaHUE Y CTYIEHTOB IIpodheCcCHoHaIbHOM KOMIIETEHIINY B 0071acTH
MHUKPOIIPOLIECCOPHBIX YCTPOXCTB, YTO IIO3BOJIUT UM IIPOEKTUPOBATh YCTPOMCTBA M10001
CTEIEeHU CII02KHOCTU COBPEMEHHBIMU METOIAMMU.

MecTo pucuuniavHel B CTpykType OI1

HucnunnuHa «MukpomnpoueccopHele yctpouctBa» B1.0.19 gaBnseTcs ogHOU u3
OUCHUIINH 0053aTenbHON YacTU y4eOHOTO IjlaHa NMOATOTOBKM OakKajlaBpuara IIO
HanpaBneHui0 «11.03.02 UHHOKOMMYyHUKALIMOHHBIE TEXHOJIOTUX U CUCTEMBI CBI3U.
VicxooHHY ypOBEHb 3HAHWW M YMEHUU, KOTOPHIMU [OJIXKeH obnamaTh CTYOEHT,
IPUCTylasg K U3Y4YEHUI0 OAaHHOUW OUCLUINJINHBL, ONpefesisieTCs U3YUEeHUEM TaKUuxX
pucuuivH, Kak «MHpopMaTuKa»; «KOMIOHEHTE 371€KTPOHHOU TEXHUKU».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tponecc u3yueHus: UCIUIIIMHE HallpaBleH Ha GOPMUPOBaAHKE CIEAYIONINX KOMIETEHIIUH:
B cootBeTctBuE ¢ PTOC:
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- Cnoco0OeH IOHUMATh IPHUHIUIIE PaO0TH COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJIOTHH U
KCIIONIb30BaTh UX OIS PellleHus 3amad npodeccruoHanbHou gesatenbHocTH (OTIK-4)

CopepxkaHue OUCIUIIINHEI

Paspen 1. Brenenue

CTpyKTypa MUKDPOIIPOLIECCOPHOM crcTeMbl. Ha3HaueHue 6710KOB cucTeMbl. OCHOBHBIE 37IEMEHTEHI
OJ151 BBIIOJIHEHUS (PYHKIIUY CUCTEMEL. MX CTPyKTypa ¥ OCHOBHEIE (DYHKIUU.

Paspen 2. KomOuHaImoHHbIe ITM(POBLIE VCTPORCTBA.

Omnpepenenne KIIY. OcHoBHBIE TPUHIUIIE cCuHTe3a. Komonpeobpasyiomue KLIY: gemudpaTop,
mmmdppartop, cyMMaTop. OyHKIMOHaNbHOE Ha3HaYeHNe, TaOIUIEl UCTUHHOCTH.

Pasgen 3. KomOrHamoHHbIE IH(POBLIE YCTPOUCTRA.

Kommytupyromue KIIY. MynbsTunnekcop u geMmyabTunnekcop. CUHTEe3, 0COOEHHOCTI
(GYHKIIMOHUPOBAHMS, COOTHOIIIEHNE YaCTOT BXOJHBIX U BEIXOMHBIX IIOTOKOB MH(OPMAIIUH.
YHuBepcaabHBEIN KOMMYTATOP.

P 4. 11 BaTeIbHOCTHHIE 1K BHI TPOKMCTB

Omnpepenenue TILY. OcHoBHBIe CTPYKTYpHI [TLIY. Tpurrep, kak ocHoBa noctpoenus I1LY.
CTpyKTypa Ss4eilKu XpaHeHus. [IpUHIUI 3anuch UHPOPMAllii B CHHXPOHHBIA TPUITED.

P I1 BaTeIbHOCTHHIE T BEI TPOKMCTB

Peructpshl. PerucTpsl ciBura ¥ perucTphl XpaHeHus: nHGopManuu. PerucTpsl CMeIIaHHOTO THUIIa.
[IpuMepsl NPpUMEHEHNUS PETUCTPOB Pa3/JIMYHBIX TUNOB. KOHEYHBEIe aBTOMAaThl, CYETUUKU.

Pasgen 6. YcTporicTBa MaMATH.

TUnBl apXUTEKTYPH MUKPOIIPOIIECCOPHBIX CUCTEM. BHYTPEHHSS TaMSATh CUCTEMBL. AflpecHas
[IaMsTh, TaMSTh C IIOCJIEef0BaTEeIbHEIM AOCTYIIOM, acColaTuBHAsA naMaTh. CTpyKTypa 1
GyHKIIMOHMPOBAHUE.

Paszgen 7. MUKDOIIPOIIECCOPHL.

Tunel apxuTeKTypsl MuKponponeccopoB. Ctpykrypa RISC-niporieccopa. OCHOBHBEIE PETUCTPHL,
UX CTPYKTypa ¥ QyHKIMOHAaIbHOe HadHaueHre. KoMaHb MpsiMoM ¥ 06paTHOW 3aTrpy3Ku
OAaHHBIX

Pa3pen 8. Mukponporiieccopsl. [IpeprlBaHUA.

OcHOBHBIE peKUMEL 00MeHa B cucTeMe. [IpepriBaHusA: TUIH IPEePhIBAHNM, OCHOBHEIE I€HCTBUS
Ipoleccopa IIpu NOCTYIJIEHUU KOfa IpepheiBaHus. [IoHATHE BeKTOpa IIpepriBaHus. AnnapaTHbEIEe
IIpephIBaHUs, KOHTPOJUIED IIPEPLIBaHUM.

Pa3pen 9. YcTpoiicTBa BBOOA-BEIBOLA.

BayTpeHHUe mapanienbHble nHTEpPdelicel. CTpykTypa u ¢pyukuronupoBanre UART. CtpykTypa
USB, ocHOBHBIE THUIIHI ITAaKETOB U nepechlioK. MaTepdeticer SPI u [2C.

Pa3pen 10. [TporpaMMupyeMble JOTUYECKYE UHTErPaIbHble CXeMEL.

[Tpennoceuiku co3panus [IJIUC. OcuoBuele Tunsl I1IJIMC. CPLD - cTpyKTypa ¥ IPUHIUI
dbyukionupoBanusi. FPGA, 3Boionusi, CTPYKTypa OCHOBHEIX 6710K0B cxeM FPGA mocnemHux
TIOKOJIEHUH.

OO1mast TPyA0EMKOCTDb AUCIUIIINHEL
108 gac(oB), 3 3ET
dopMa IpoOMexKyTOUHOM aTTECTALUN

3auer
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b1.0.21 Couuonoeus

lenu ocBOEHHUS OUCUUIIIUHEL

Llenpio mpernofaBaHus QUCIUIIINHE « COLMOIIOTUS» SIBJISIETCS:

BocnuTaHue OTBETCTBEHHBIX YJIEHOB 001[€CTBA, TOHUMAIOIINUX CBOE MECTO B
CoLMaNbHOU CUCTEME, CTIOCOOHBIX 6/1aroycTpanuBaTh COLUANIbHYIO, 9KOHOMUYECKYIO,
TIOJIUTUYECKYIO, KYJIbTYPHYIO CPENy ¥ CO3HATeIbHO pelllaTh 3afjauu 00I1eCcTBEHHO-
MCTOPUYECKOTO 3HAYEHMUS.

MecTo pucuuniavHel B CTpykType OII

Oucnunnuua «Comuosnorus» 51.0.20 saBaseTcs OOHOM M3 OUCHUIIINH 00s3aTEIbHOMI
YacTH y4eOHOTO IJlaHa NOATOTOBKM OaKajaBpuaTa o HampaBieHuio «11.03.02
MHDOKOMMYHUKaLIMOHHbIE TEXHOJIOTUM U CHCTEMHl CBSI3U». MCXOOHBIN ypPOBEHbD
3HAHUM U YMEHUU, KOTOPHIMU MOJIXKeH 00jlagaTh CTYNEHT, MPUCTYIas K U3yYEHUIO
OAaHHOU AUCLUIIJIMHEL, ONpefenseTcsd U3ydeHnueM TaKuxX OUCLUIIIKMH, Kak «HcTopus
Poccum»; «IIpaBoBenenme»; «®@umocodpus».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

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

- Crioco6GeH OCyIIeCTBISATh COLMANIbHOE B3aUMOJIEICTBYE ¥ Peaii30BbIBAaTh CBOIO POJIb B
komaugme (YK-3)

- CriocoGeH BOCIIpUHUMATh MEXKKYIbTyPHOE pa3HooOpa3ue 0011ecTBa B COIIMAIIbHO-
HCTOPUYECKOM, 3TU4ECKOM U punmocodhckom KoHTeKCcTax (YK-5)

- Crioco6eH ¢popMUpPOBATh HETEPIIUMOE OTHOIIIEHNE K IIPOSIBIEHUSIM 9KCTPEMU3Ma, TEPPOPH3Ma,
KOpPPYNIHUOHHOMY ITOBEJIeHUIO ¥ IIPOTUBOAENCTBOBATh UM B IPO(eCCHOHANTbHOMN NeITeTbHOCTI
(YK-10)

CopepxkKaHue OUCIUIIINHEI

Pa3pen 1. AKTYanbHOCTD, IPeAMET, METO N3VYEeHNS COIIMOJIOTUH.
MecTo cOIMOIOruY B CUCTEMe HayK. [IpeiMeT COLMOI0ru4eCcKOro UCCaef0BaHus: CHeprl

0011IeCTBEHHOH XKH3HHU, COLMAJIbHLIE U3MEHEeHKSI. MeTOOEl COLMOIOTHYECKOT0 UCCIIeqOBAHM:
HaObJTIoleHre, OIIPOoC, 9KCIIEPUMEHT, apXUBHbBIE U3bICKaHUs, KOHTEHT-aHaIu3, (OKYC-TPYIIIIHL.
Pasmen 2. cTopus COIIMOJIOTUH.

OcHoBomnonoxenus couunonorun O.Kounra. Popmanivonnsin moaxon K.Mapkca u ®.9Hrenbca.
9Bomounonu3M ['.CreHcepa. 3. [[IOpKreM 0 COIUAaPHOCTH, 9KOHOMHUKE U MOPaIbHOM
co3HaHuu. M. Bebep 0 palroHanu3aluu KynbTyphl. TEOPUHU MOCTUHAYCTPUAIBHOTO 00IIeCTBa
(O.benmn, 3.Todhdnep, 2K. Bompuiisap, M.Kacrensc). OTeuectBenHas comuonorus: I1.A. CopokuH,
H.C. Kos, B.A. A0oB, cCOBpeMeHHBIE COLIMOIOTHYECKHE [IEHTPH ¥ TIePUOOUYECKIe U3TaHU.

P yalbHasg CTPATHGOUKAINS MEHTEI HATBbHON CTPYKTYPEL
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CommanbHas crpaTudukanms. [lapaMmeTpsl HepaBeHCTBA B 00IIECTBE: 9KOHOMUYECKHUE,
MIOIUTUYECKHUe, COLIMaNbHble, KYIbTypHBIE. CIIOCOOR H3MepeHHUs CTpaTUGUKAIIUHY 10 T0X0aaM.
ConmanbHbIY cTaTyCc. PadHoBUOHOCTH cTaTtyca. ConuanbHas poib. PoneBoi KOHQIUKT U
posieBasi HaNPSXKEHHOCTh. CYLTHOCTh ¥ MPU3HAKHU COIMAJIbHOM TpyHbl. COLMOIOTHS MaJlbIX
rpymm. ColuaabHbIA UHCTUTYT.

Pasmen 4. Comnonorus ceMby U 698.K8.. ,ﬂemorpagimqecme TEHIEeHIIU B POCCUK U B MUDpeE.

3mpaBoOXpaHeHHUeE.,
CeMbs KaK COIMANbHBIA UHCTUTYT. OYHKIIMU CeMbU. DBOJIIOLUS CeMEeUHBIX popM. UHCTUTYT

Opaka. CtatucTrKa 6pakoB ¥ pa3BogoB B Poccuu. CTaTuCTHKa POXKIOEHUN U cMepTel B Poccun.
MupoBas geMorpadus. MurpauroHHbIe ITPOLIECCH B COBpEMeHHOM Mupe. [ToHSTHE 3M0POBbS,
MHCTUTYT 30PaBOOXPaHEHUS, IMUOEMUOIOTUUECKUN TIePEXO.

Pasgen 5. [TonuTrdecKue U 9KOHOMUYECKHE NHCTUTYTHL 00IIeCTBa.

CymHOCTh ¥ GYHKIIMY I'OCYyOapCcTBa B 00IIIECTBEHHOM cuCcTeME. BiomKeT Kak HHCTPYMEHT
rOCyJapCTBEHHOM MOMUTUKU. OYHKIIUY MMOJUTUYECKUX TapPTUX U IBUKEHUU. Ponib O10pOKpaTUn
B 00ecreyeHuY 9KOHOMUYECKUX, TIOIUTUYECKUX, COLIMAIbHBIX ¥ KYJIbTYPHBIX IIPOIIECCOB.
YacTtHasi cOOCTBEHHOCTb, CBOOOMHEBIN PHIHOK, IeT0Bas PermyTallus.

P MOJIOTUS KVIILTYPHL

B3amMoCBsA3b SIBIEHUY AYXOBHOU KU3HU C 9KOHOMUKOM, ITOJIUTUKOM, IOBCEIHEBHOCTHIO.
IBOIMIOLIKS XyI0KECTBEHHBIX CTUJIeH KaK OTpaxkeHue 00IIeCTBeHHBIX OTIaCeHUN U 0KUOaHUM.
CyILIHOCTh PEIUTHHU, XapaKTep U GOPMBI COBPEMEHHOU PEJIUTHUO3HOCTH. MeCTO HayKu B
coBpeMeHHOM o01iecTBe. Hayka akamemMudeckasi, yHUBEPCUTETCKasI, KOpIIOpaTUBHAS.
OO6pa30oBaTeIbHBIN HHCTUTYT KaK YCJIOBHE COIMAJIbHOT'O BOCITPOU3BOACTBA 00IIEeCTBa.

P 7 ranr3ainsg. HopMaTHBHO-IPABOBEL HOBEI TBA. HaIbHEI BUALIMH U
CONIMAILHBEIA KOHTPOIb.

CymHoCTh conanu3aliiy, ee 3afadu U sTansl. Ponbs ceMby, mKoiel, CMU, 3KOHOMUYECKUX U
MIOJINTUYECKUX UHCTUTYTOB B IIPOLIECCe COLManu3aluy JUYHOCTU. [IpaBoBas cucreMa
00111eCTBa, HPABCTBEHHOCTh, 3TUKET. [IpecTynHOCTh, aHOMUS. POPMEBI COLMATBLHOTO KOHTPOJIS.
[TpodunakTKa NEeBUAHTHOTO ITIOBEOEHUS.

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

3auer

b1.0.22 OcHO6bl KOHCMPYUPOBAHUA U MEXHO/102UU NPou3800cmea 3/,1eKMmpOHHbIX
cpedcme

Llenu ocBOEHUS TUCHUIIIUHEL

Llenbio mpemofaBaHus QUCHUIIIUHBL « OCHOBH KOHCTPYUPOBAHUS U TEXHOJIOTUU
ITPOM3BOJCTBA 3JIEKTPOHHBIX CPELCTB» SIBIISETC:

dbopMupoBaHue 3HaHUM 0 MeTOJaX KOHCTPYUPOBAHUS, KOMIIOHOBKY ¥ TEXHOJIOTUU
M3TOTOBJIEHUS] 3JEKTPOHHBIX cpefcTB (IC) pa3nuyHOro Ha3HaYeHUs U Pa3IuYHbIX
CTPYKTYPHBIX YpoBHEH, 3a1uThl POC oT mectabunusupyouux GakTopoB C
MICTI0JTb30BaHNEeM MHGOPMALMOHHBIX CPELICTB IIpU 00ecredyeHNN 3alaHHbIX TI0Ka3aTeen
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KayecTBa u3menusi, Tpe0oBaHUM HAJEKHOCTH, 9PTOHOMUKHY U TU3aKHa.

MecTo pucuuniavHel B CTpykType OI1

HOucuunnuia «OCHOBE KOHCTPYUPOBAHUS U TEXHOJIOTUHX IMPOU3BOACTBA 3JIEKTPOHHBIX
cpenctB» B1.0.21 sBngeTcs OOHOW M3 OUCHUIIIMH 0053aTenbHOM YacTU y4eOGHOTO
njTaHa TNOATOTOBKM 6GakanaBpuaTa no0 HanpaBiaeHuio «11.03.02
VHDOKOMMYHUKaLUOHHEIE TEXHOJIOTUU U CUCTEMHl CBSI3U». VCXOOHBIM yPOBEHbB
3HAHUU ¥ YMEHUM, KOTOPHIMU HONXKeH 00najaTh CTYAEHT, MPUCTyIas K U3yUeHUIO
DAHHOU OUCLUUIIINHE, ONpeNeNseTcd U3y4eHUEM TaKUX OUCLUIINUH, KaK «Brlcmas
MaTeMaTHKa»; « IH&KeHepHas U KOMIbIOTepHas rpapuka»; «Ousnuka».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

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

CopepxkaHue OUCIUATIIMHEL

Pazpen 1. Beemenue

KV3HEeHHbIN UMK u3nenus. Pojib KOHCTPYUPOBaHUS M TEXHOJIOTUU U3TOTOBJIEHUS. IBOJIOLUSA
KOHCTpyKIMH IC. OCHOBHEIE 3alauy IIPU IPOEKTUPOBAaHUM KOHCTPYKLUU 371€KTPOHHBIX
CPEe[CTB. LUK U3aenusi. Poib KOHCTPYUPOBAHUS U TEXHOJIOTUY U3TOTOBIEHUS. OBOIIOLUS
KOHCTpyKIMH IC. OCHOBHBIE 3aflaul IIPU IPOEKTUPOBAaHUM KOHCTPYKLKU 371€KTPOHHBIX
CpencTs.

Paszmen 2. Knaccudukanuus COBpeMeHHBIX 3T€KTPOHHBIX CPENICTB

Knaccudukaimy 3C mo Ha3HaYeHUI0, TAKTUKE UCIIOJIb30BAHUS U 00BbEKTY YCTAHOBKH.
Kateropuu, Knaccel, rpynmnsl. KnuMaTuueckoe UCIOTHEHNE 3JIEKTPOHHBIX CPELCTB

Pasgen 3. CTaHmapTU3anusg OIpU TPOEKTUPOBAHUY SJIEKTPOHHLIX CPENCTB

YpoBuu cranmaptoB. CructeMbl cTaHmapToB. OcHOBHEIE nonoxenus ECK]II, ECT, ECTIIII.
[TonaTus yEHU(UKAIMY, TUNIN3AlUY, CTAaHOapPTU3aliy, TapaMeTpU4YeCKUX U Pa3MepPHEBIX PSIA0B.
[ToHATHS OOMYCKOB, IIOCA0K, KBAJIUTETOB U II€POXOBATOCTH.

Pa3pen 4. CuCTeMHBIV TOOXO IPU IPOEKTUPOBAHUHY 3IEKTPOHHEIX CpencTB.CTPYKTYpa
KOHCTPYKIHMY 3JIeKTPOHHEBIX CPEACTB. MOOYIbHBINM IPUHLIXN KOHCTPYADPOBAHUS 3JIEKTPDOHHBIX

CpeNJiCTaB
CYH.IHOCTB CUCTEMHOTI'0 IIOAXO0Oa IIPH IIPOEKTUPOBAHNH 3JIEKTPOHHEIX CPENCTB. 0606H.IeHHaH

CUCTEMHas MOMEeNlb KOHCTPYKLUY 3JIEKTPOHHBIX CPEACTB. YPOBHU pa3yKpynHeHusa. Hecyiiue
KOHCTPYKLMU. ba30Bble HECYIIME KOHCTPYKIUU. Pagr031eKTPOHHBIN MOOYTb.
KOoHCTPYKIIMOHHEIE CUCTEMEIL.

P [IepCIEKTUBHEIE METOIE M BaHUS H UX KOHCTPYKIIAN

Hecywmre KOHCTPYKIIMU U3 JIMCTOBOTO MaTepuasa. Hecyiue KOHCTPYKIUY BEITIOJIHEHHEIE
nuTheM. TexXHONIoruyeckre 0COOEHHOCTY U3TOTOBJIEHUS HECYIITNX KOHCTPYKLINM 1 TepeOoBaHus
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K KOHCTPYKLIHUSIM B 3aBUCUMOCTH OT METOJa U3TrOTOBJIEHHUS.

Pasgen 6. SnekTpryecKre coeIVHEHNI B KOHCTPYKIIAAX 3JIEKTPUYECKUX CPELCTB

OcHoBHBIE TOHATHS. [IeyaTHEIM MOHTaX. TeXHOIOTHYECKHH CIT0C00 CO3MAaHUs 3eKTPUIECKHUX
COeqUHEHUH.

Pasmen 7. 3amuTa 971eKTPOHHBIX CPENICTB OT OeCTaOuIU3uPYIOMUX GakTopoB. OlleHKa KayecTBa

KOHCTDYKIIHH.
ObecmeyeHne TEIIOBOTO peXKMa. 3alluTa OT MeXaHUYeCKUX BO3MeCTBUM.3aluTa OT

KJIMMaTU4YeCKUX BO3MeucTBUUCUCTEMHEBIE KDUTEPUY TEXHUYECKOI0 YPOBHS U Ka4yeCTBa
3JIEKTPOHHEBIX CPeACTB. Mcnonb3oBaHue HHPOPMALUOHHEIX TEXHOJIOTUH IIPU IPOEKTUPOBAHUMN
3JIEKTPOHHEBIX CPEACTB. DPrOHOMUKA U AU3alH KOHCTPYKLUUH 3JIEKTPOHHEIX CPECTB

OO1mast TPYA0EMKOCTD AUCITUIIINHEL
72 gac(oB), 2 3ET
dopMa IpOMeKyTOUHOU aTTeCTalluu

3auger

Bb1.0.23 Bbe3onacHocmb Jcu3HedesamejabHOCMuU

LTenu oCBOEHUS MUCLUIIIAHEL

[lenbio npenogaBaHus OUCITAIIINHLEL «be30macHOCTh XKHU3HenesaTeTbHOCTH»
SIBIISIETCS:

dbopmupoBaHue nMpodeccruoHanbHOM KYIbTYPhl 0€30IIacHOCTH, MTPeAToaraoien
TOTOBHOCTH ¥ CIIOCOOHOCTH BBHIITYCKHKKA MCIIOIL30BaTh MPHUOOPETEHHYI0 COBOKYITHOCTD
3HAHUM, YMEHUY U HABLIKOB 151 o0ecredyeHust 0€30IIacHOCTH B cdhepe
npodeCCuOoHAaNbHOY JeSTEIbHOCTH U B YCIIOBUASX YPE3BhIYalHBIX CUTyalliil U BOEHHBIX
KOH(IUKTOB; PopMUPOBaHNE HETEPIIUMOI'0 OTHOIIIEHUS K IPOSBIEHUSIM 3KCTPEMU3Ma,
Teppopu3Ma U MPOTUBOHOEUCTBUS UM B ITPo(eccuoHaIbHOM U IIOBCEHEBHOM
NesTebHOCTH; MTONyYeHe 3HaHUM, YMEHUN U HaBHIKOB, HEOOXOOUMBIX [IJIST
CTaHOBJIEHUST 00y4YalOIMXCS By30B B KaueCTBe I'paXKkaaH CIIOCOOHBIX ¥ TOTOBHIX K
BELITIOJTHEHHI0 BOMHCKOI'O [0JIra ¥ 00sS13aHHOCTH 110 3aIluTe CBOey PoouHEI B
COOTBETCTBHUHU C 3aKOHOJATEeILCTBOM PP

MecTo gucuunavHbl B CTPyKType OI1

[IucuunnanHa «be3omacHoCTb Xu3HemesaTenbHOCTH» b1.0.23 aBnsgeTCcs OUCIUNIINHOU
00s13aTeNbHOM YacTH y4eOHOTO IIJTaHa IMOATOTOBKM OaKajaBpuaTa II0 HaIpPaBIEHUIO
«11.03.02 MHPOKOMMYHHUKALIMOHHBIE TEXHOJIOTUM M CUCTEMH CBA3u». M3ydeHue
OUCIUIIINHE «be30macHOCTh XKU3HEeesITeIbHOCTH» OCHOBHIBAETCS Ha 0a3e 3HAHUH,
YMEHUU U KOMIIETEHIUM, II0JIyYEHHBIX CTYIeHTaMHU B X0 e OCBOEHUS IIKOJIBHBEIX KYPCOB.
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TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

- Cnioco0eH co3[aBaTh U MOANEPKUBATEL B IOBCEAHEBHOM XKU3HU U B TPOo(PeCcCuOHaNTbHOU
OesiTebHOCTY 0e30IaCHBIE YCIIOBUS XKU3HENesATeIbHOCTY OIS COXPaHEeHUS TPUPOTHON CPe[H,
obecre4eHusT YCTOMUYMBOTO Pa3BUTUS 00IIECTBa, B TOM YKCJIE IIPYU YTPO3€ U BOSHUKHOBEHUU
Ype3BbIYAaWHBIX CUTYallli ¥ BOEHHBIX KOHMIUKTOB (YK-8)

- CniocoOeH ¢hopMUpPOBaTh HETEPIIUMOE OTHOIIEHHUE K ITPOSIBIIEHUSIM 9KCTPEMHU3Ma, TEPPOPH3Ma,
KOPPYIILIMOHHOMY ITOBEMIEHUIO U ITPOTUBOMIENCTBOBATh UM B ITPOMECCUOHATLHON OeSITeIbHOCTH
(VK-10)

CopepxkaHue OUCIUTIIHHEL

P 1 BOMHCKH TaBel BC PO

OO61meBOMHCKYE yCTaBh BoopyxkeHHbIx Cun Poccuiickoir ®emepaliviyi, BX OCHOBHEIE TPeOOBaHHUS
U cofepkKaHue. BHyTpeHHUH OPSOOK U CYyTOUHBIHM Hapsia. Obiiue nooxeHus YcraBa
TapHU30HHOM U KapaylbHOU CITyKObI

P 2. CTpoeBad IMOArOTOBK

CTpoeBble IPUEMH U BUXKEHUE 663 OpyXKus

Pasgen 3. OrHeBas IOOTrOTOBKA U3 CTPEIIKOBOr0 OPYXKUS

OCHOBHI, IPUEMEI U TTPaBUjIa CTPENbObl U3 CTPEIKOBOTO opyxkus. HasHaueHue, 60eBbIe
CBOKMCTBA, MaTepuaibHas 4aCTh U IPUMEHEeHUEe CTPEIKOBOTO OPYXKHU S, PYYHBIX
IIPOTUBOTAHKOBHIX I'PAHATOMETOB U PYYHBIX I'PaHaT. BrIIONTHEeHNE yIIPaXkHEeHUN y4eOHBIX
CTpenb0 U3 CTPEIKOBOTO OPYKHUS

Paspen 4. OCHOBEI TAaKTUKHU 00111€BOMCKOBBIX ITOOPA3IeIeHUHN

Boopyxennsie Cunsl Poccuiickor Pefepaliiil UX COCTaB U 3afadyul. TaKTUKO-TEXHUYECKHE
XapaKTePUCTUKU OCHOBHBEIX 00pa31i0B BoopyxKeHus U TeXHUKHA BC P®. OcHOBEI 00I11€BOMCKOBOTO
60s1. OCHOBEI MHKEeHepHOTo obecmedyenusi. OpraHu3alus BOMHCKUX YacTel ¥ mofpa3feieHuH,
BOOpyXkeHue, 60eBast TEXHUKA BEPOSITHOT'O IPOTUBHUKA

Paspmen 5. PaguanmonHad, XUMuYeckKas ¥ 0MoJIorHYecKas 3aluTa

AnepHoe, xuMH4YecKoe, 6MOIOTHYECKOE, 3aKUTaTeIbHOEe OpykKHUe. PaguanronHas, XuMudeckas
1 OMOJIOrHYecKas 3allliTa

Paspen 6. BoenHas Tonorpadus

MeCTHOCTh KaK 37IeMeHT 60eBoi 00CTaHOBKHU. I3MepeHus 1 OPUEHTUPOBaHNE Ha MECTHOCTH
0e3 KapThl, ABUXKEHUE 110 a3uMyTaM. Tonorpadruieckrie KapTh U UX YTEHHE, TIOATOTOBKA K
pabote. OnpenenenHre KOOPOUHAT 0OBEKTOB U IleJIeyKa3aHus 110 KapTe

P 7 HOBBEI MEOUITMHCKOT HeYeHus

MepuuuHCKOe obecredyeHne BOMCK (CHII), mepBas MEOUITMHCKAS ITOMOIIL IIPU PaHEHUSX,
TpPaBMaxX U 0COOBIX CITydastx

Pazpen 8. BoeHHO-onuTHYECKasd IOATOTOBKA

Poccus B coBpemeHHOM Mupe. OCHOBHBIE HAIIPABIIEHUS COIIMAIbHO-9KOHOMUYECKOTO,
MMOJIMTUYECKOTO ¥ BOEHHO-TEXHUYECKOTO PA3BUTHUS CTPAHEI

Paspmen 9. [IpaBoBasg MOOTrOTOBKA

BoenHnas mokTtpuHa PO. 3akoHOmaTenbCTBO Poccurickon Pemepaliiy O IPOX0KIEHNHT BOEHHON
CITyKOBI
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Pa3pen 10. OnacHocTH B cdepe npodeccrnoHanbHON OeITeNbHOCTH, IPU YTPO3e BO3HUKHOBEHUS
Ype3BLIYAaWHBIX CUTYAIIM U BOEHHBIX KOHQIUKTOB

®usnyeckre HeraTuBHBIE (PAKTOPH U 3alllUTa OT UX BO3OEUCTBUSA: BUOpalus, IyM, HHPPa3BYK,
yIbTPa3BYK, 3JIEKTPOMArHUTHbEIE U3JTyUYeHUsI, TEIJIOBEIE U3NTyYeHH s, Ta3epHOe U3NyYeHue,
ynbTPadHO0IeTOBEIE U3NTyUEHN S, MOHU3UPYIOIINE U3TyUeHNUs, 3MeKTPUIECKUN TOK U
CTaTU4YEeCKOe 3JIeKTPUYECTBO, MeXxaHUn4ecKue GpaKTophl U PaKTOPHI KOMIIJIEKCHOTO XapaKTepa.
Buonmorudeckue HeraTiBHBIE (DAaKTOPH; XUMUYECKHe HeraTUBHLEIE (PaKTOPH (BpeHbIe
BemecTBa). OnacHble (aKTOPH IIPU YTPO3€ BOSHUKHOBEHUS YPE3BbIYaHBIX CUTYalluU U
BOEHHBIX KOH(IIMKTOB

Paspen 11. MeTopnHl OlleHKY onlacHOCTeH B cepe mpodeccrnoHanbHON eI TEILHOCTHA |

IIPDOTHO3XPOBAHNWE HOCHGECTBHI:I B ‘{Qe3BBI‘-IaI;IHBIX CUTyalTuAX
I/IHCTPYMGHTBHI:HBII;I KOHTPOJIb OCHOBHBIX ITaPaMEeTPOB HpOI/I3BOI[CTBeHH0171 Cpeqnnr:

MHKPOKJIIMAT, YPOBEHb a9POMOHHOT0 COCTaBa BO3[yXa, OCBEIEHHOCTh, 3aIIyMIEHHOCTb.
HccnemoBaHue OIaCHOCTEH Tpex(pasHbIX CeTel IepeMeHHOro TokKa. [TporHo3upoBaHue
IIOCJIE[ICTBUY aBapuil Ha B3PHIBOOIIACHEIX, XAMUYECKUX U PAfUAIIMOHHEIX TPOMBIIIIEHHBIX
oO0bekTax. ITepBast MOMOIIb IPH OCTAaHOBKE cepyiia (0a30Basi peaHUMaIlus)

Paszgen 12. Be3onacHble YCIOBUS XKU3HeNeATEIbHOCTH OJI COXPaHeHU S MPUPOOHON CPEeIbl U
[IeYeHUd VCTOUYUBOT BUTHUSA B

3akKoHOmaTeNnbCTBO PP 0 3ammuTe OKPyKaIoIel Cpebl, MPOMBIIIUIEHHON 6630ITacHOCTH,
IoXKapHoU 0e30MaCHOCTH U YPE3BBIYAMHBIX CUTYalIUSIX. JKOJIOTHYecKass 6e30MacHOCTh B
IIOBCEJHEBHOM KU3HU U B MPO(PeCcCuOHaNbHOU OesATEIbHOCTU [AJISI COXpaHEeHUs IPUPONHOM
cpensl 1 o6ecrieyeHust YCTOMYUBOTO Pa3BUTHS 001IeCTBa

P 13. IIpaBOBEIE HOPMEI HPOTUBOOEHCTBUS 9KCTPEMU3MY, T KM3MV W aITOPUTMEL
IEVCTBUY [IPU TEPPOPUCTUYECKON YIPo3e

CyIIHOCTh IPOSIBIIEHUS 9KCTpEMU3Ma U TeppopusMa. Teppopusm B XXI Beke. OCHOBHEIE
daxTopsl, 00yCIIOBIMBAOIIME BO3HUKHOBEHNE Teppopu3Ma B Poccutickoit ®emeparuu. CrucreMa
NIPOTHBOOENCTBUS Teppopu3My B Poccuiickoit ®enepanuu. PekomMeHganuu rpaxgaHaM OT
HarroHanbHOTO aHTUTEPPOPUCTHYECKOro KomuTeTa 1 ®CH Poccum mpu TeppopuCTUYECKON
yrpo3e. AITOPUTMEL JeHCTBUM IIPYA TEPPOPUCTAUECKOMN yTpo3e

OO6I1mast TPYAO0EMKOCTD AUCITUIIINHEL
144 4gac(oB), 4 3ET
dopMa IpOMeKyTOUHOU aTTeCTallUN

3auer

2. AHHOTAIMH PadOYHMX MPOrpaMM AHCIHUIIIMH (MOIy/1ei) BapHaTHBHOH
JacTH

b1.B.01 BeedeHue e npogeccuio

Llenu ocBOEHUS TUCUUIIIUHEL

Llenbro IIpenogaBaHuA TUCIUIIIINHEI «BBeneHue B HpO(I)eCCI/IIO» ABIIAETCA:
N3y4YeHre OCHOBHLIX IIPUHIOUIIOB IIOCTPOCHUSA U PA3BUTHUA
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MHGOOKOMMYHHUKAITMOHHEIX CETEH U CHCTEM Pa3/IMYHOI0 Ha3HaYeHus. [JUCIUIIHHA
«BBemenue B mpodeccuio» momKHa 00ecreurBaTh GOPMUPOBaHE QyHIAMEHTa
TIOITOTOBKY OYAYIIUX CIIEIIHaINCTOB B 00J1aCTH UCCIeIOBaHus, Pa3paboTKHy,
ITPOEKTUPOBAHMS U IKCILTyaTallud HHPOKOMMYHHUKAIIMOHHEIX CUCTEM U CETeH, a TaKXKe,
co3maBaTh Heo6xomuMyto 6a3y OJIst YCIIEIIHOTO OBIAfeHUST TOCIeNyIOUMMU
CIeIaTbHEIMU OIUCHUIITHHAMY y4eOHOTo iaHa. OHa TakXe [OIKHa CIT0COOCTBOBAThH
PA3BUTHIO TBOPUYECKHUX CIIOCOOHOCTEH CTYyIeHTOB, YMEHUI0 (HOPMYIHPOBATh U PEeIIaTh
3afa4yu U3y4aeMou CIelruanbHOCTH, YMEHHUIO TBOPUYECKY MMPUMEHSITh U CAMOCTOSITEITbHO
TIOBEHIIIATh CBOM 3HAHUS.

MecTo pucuuniavHel B CTpykType OI1

IOucuunnuHa «BBemenue B nmpodeccuio» B51.B.01 sBnsgercss OUCHUININHONW YaCTH,
dbopMupyeMoi y4aCTHUKaMU 00pa3oBaTeNIbHLIX OTHOIIEHUHU O610Ka 1 yueOHOro miaHa
IOATOTOBKM OaKanaBpuaTa o HampaBneHuioo «11.03.02 WHGDOKOMMYyHUKALMOHHEIE
TEXHOJIOTUHM U CUCTEMH CBA3U». M3ydeHHWe OUCHUIIIKNHE «BBemeHue B mpodeccuio»
omupaeTcs Ha 3HaHuU gucHuniauH(sl) «MHbDOpMaTuka»; «Mcropus (uctopus Poccun,
BCceoO111ast uCTopus)»; «PU3UKa».

TpebGoBaHUs K pe3ynbTaTaM 0CBOEHUS

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

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

- Crioco6GeH IPOBOAUTH PacyeThl 10 IPOEKTY CeTel, COOPyKEHUM U CPENCTB
MH()OKOMMYHUKAIIW B COOTBETCTBUY C TEXHUYECKUM 3aflaHUEM C MCII0JIb30BAHUEM KakK
CTaHOAPTHBEIX METONOB, IIPUEMOB M CPE[ICTB aBTOMATH3AlNH IPOEKTUPOBAHUS, TaK U
CaMOCTOSITENIBHO CO3[aBaeMbIX OpUTUHAIbHBIX mTporpamMm (ITK-22)

CopepxkKaHue OUCLUIIIUHEL

Paspen 1. [Tpoduns «3aluineHHble CUCTEMBI M CETH CBSI3U»

Ponp 1 MecTo moAroToBKM 6aKanaBpa o Mpoduiio «3aluileHHBe CUCTEMBL U CETH CBSI3U».
CtpykTypa y4eOHOTO IIJlaHa, CofepKaHKe OUCIUIINH. [IpuBoguTCS aHanu3 I0TpeOHOCTH B
CIleIManucTax JaHHOTo MpoduIIs Ha PEIHKE TPy[a.

Pazpen 2. [Tpoduns «OnTUYECKNE CUCTEMEI M CETH CBSI3U»

STarbl pa3BUTUS ONTUYECKOUN CBA3U, COBPEMEHHOE COCTOSHUE BOTIOKOHHO-ONITAYECKUX
TEXHOJIOTHH, KoMIOoHeHTHas 0a3a BOJIC, mepcrneKTUBH PAa3BUTHUST BOJIOKOHHO-OIITUYECKUX
CHCTeM Ilepefayn.

P I1 unb «MHTEepHeT U reTt TeHHEI THU»
HHTepHeT Belen u ero npunoxkeHus. TaKTUTbHBIM UHTEPHET.
P 4 11 uib «MHOOKOMMYHUKAIMOHHEIE CUCTEMEBI U TEXH TUU»
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[Tepexopn ot TexHonoruu cered TDM Kk cetsim NGN/IMS. OCHOBBI CUTHaIU3alUU, HyMepaLuy,
TEXHUYECKOT0 00CTyKUBaHUS MHTeNNeKTyalbHble CEeTH, CUCTEMBI TEXHUYECKOTO
o0CyKMBaHUS U YIIPaBIIeHUS, OPraHU3aINN UHTEJIEKTyaIbHBIX CUCTEM.
HMHpoKOMMyHUKaMOHHAS CETh UHTEIJIEKTyaIbHasl CUCTeMa. DBOIIONMA KoHIenuuu IN
HMHpoKOMMyHUKAIMOHHBEIE CEPBUCH, X pa3BuThe. IBomtonus VAS. CallueHTpsl 1 cepBUCHEBIE
nnatdopMel. CAMEL u poymusr ycnyr. OcHOBE IMS-apxuTeKTyphl. ACIIEKTH CTaHOapTU3aLUN.
CucTteMbl KOMMYTAIlUU U TE€JIEKOMMYHUKAILIMOHHEBIE IPOTOKOJIEL. dneMeHTH VoIP. UcTtopus
pa3Butus IP-tenedonuu. IIpuHIUIE TIepegadyu peuyr noBepx IP. 3HaKOMCTBO C MOJIeIbHOU
ceTbio NGN, ceTeBEIMHU 37IeMeHTaMu MOOUIIEHOM ¥ (MKCUPOBaHHOM CBA3U. OCHOBHI
apxutekTyphl IMS. UHTEpHET Bellled U COBUT apagurMel K M2M KOMMyHUKAIUAM.

Paspen 5. [Ipoguns «lIudpoBoe TenepanuoBelnanue»

OCHOBHBIE TPUHITUIIE TEJIEBUOEHUS U UX peau3alldsi B aHaAJIOTOBLIX U IIU(PPOBHIX
TeJIEBU3MOHHBIX cuCcTeMax [IpeuMyiiecTBa 1IH(PPOBOro MPeaCTaBIeHUs aHAIOTOBEIX TB
CUTHAOB. [TepCIeKTUBEI Pa3BUTHSI CUCTEM LIU(PPOBOTO TEJlepagrOBeIlaHus.

Pazpen 6. [Tpodunb «CHCTEMEI TOIBUKHOM CBI3U»

VicTopuueckuil 04epK pPa3BUTHS U KiIacCudUKaIus cucteM MoOuIbHOM cBsizu (CMC), momenb
B3aUMMOMEeUCTBUSA OTKPHITHIX cucTeM OSI npuMenutenvHo kK CMC, nokonernuss CMC GSM,
UMTS, LTE, cuctemel WiFi, moHATHEe KOMMYTalUU KaHaioB U 1akeToB B CMC. OCHOBEL
noctpoenus u ¢pynkiumonupoBanus, CMC GSM, UMTS, LTE, ocHOBHEIE NIPOLIEAYPHL,
dbyukimonuposanusi B CMC GSM, UMTS, LTE. [Toustue aboHeHTCKOM eMKocTu B CMC,
moHsTHE OrofKeTa noteps B CMC, uCmonb30BaHue reonH(MOPMAlMOHHEIX TEXHOJIOTHH B 3ajadax
mnanupoBanusg CMC GSM, UMTS, LTE.

p 7. 3aKni4YeHu

[TepcnieKTUBEI pa3BUTHUSA OTPACIIU CBA3U U TEJIEKOMMYHUKAIUU

OO11ast TPyA0EMKOCTDb OUCLUTIINHEL
72 gac(oB), 2 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

b1.B.02 [uckpemHas mamemamuka

lenu ocBOEHUS OUCLUUIIIUHEL

Llenbio mpemnofaBaHus QUCIUIIIUHEL « [JUCKpeTHAss MaTeMaThKa» SIBJISETCS:

dbopMupoBaHye 00IIETEXHNYECKOT0 GyHIaMeHTa IIOATOTOBKY OyIyIInuX
CIEeMaIUCTOB B 00/1acT HHPOKOMMYHUKAIIMOHHEIX TEXHOJIOTHM ¥ CUCTEM CBSI3H, @
TaKXke, Co3[aBaTh Heo0XoouMyto 6a3y sl YCIEIHOT0 OBNIafeHUs IOCIeNyMUMU
CrelMaabHEIMU OUCIHUIIIMHAMU YueOHOTo IIIaHa.

MecTo pucuuniauHel B CTpyKType OI1

IOucnunnuia «[uckpeTHas mMaTeMaTuka» Bb1.B.02 sBnseTcs OUCIUIINIMHOMN 4YacCTH,
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dbopMupyeMoi ydaCcTHUKaMU 00pa30BaTeNIbHLIX OTHOIIEHUN O610Ka 1 yueOHOro miaaHa
IOATOTOBKY OakKajaBpuaTa mo HampaBjeHuio «11.03.02 MHGDOKOMMyHUKAIMOHHEIE
TEXHOJIOTHHU ¥ CACTEMEHl CBSI3W». W3ydeHue OUCHUIIUHH «[[MCKpeTHas MaTeMaTHKa»
onMpaeTcs Ha 3HAaHUU OUCLUIIINH(BI) .

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

- Cnoco0eH UCII0Ib30BaTh IOJI0OKEHUS, 3aKOHBI U METOABI €CTECTBEHHBIX HAayK U MaTeMaTUKHU
O pellleHud 3afay nHxKeHepHoU gesaTenbHOCTH (OIIK-1)

- Cnoco0eH TPOBOIUTH PACUETHI TI0 IIPOEKTY CETeM, COOPYKEHUM U CPENICTB
MH(POKOMMYHUKAIIUY B COOTBETCTBUY C TEXHMYECKUM 3aflaHUEM C MCIIOIh30BaHUEM KaK
CTaHJAPTHBIX METOMOB, IPUEMOB M CPEICTB aBTOMaTHU3alluy MPOEKTUPOBAHUS, TaK U
CaMOCTOSITEJILHO CO3[JaBaeMBbIX OpUTUHAJIBHEIX ITporpamm (ITK-22)

CopepxkaHue OUCIUATIINHEL

P 1 MEHTBI MaTeMaTU4YeCKON JIOTUKH

Bricka3wiBanus. Anrebpa Byns. Jloruueckue ¢yukiuu. Tabnuia HCTUHHOCTU. PelieHue
JIOTUYECKUX ypaBHEHUM. Pemienue cucrteM morudeckux ypaBHeHu. [JHO, KHO®. TeopeMsl 0
npencraBnenun norudeckux ¢pyuknuy B COH® u CKHO®. Cokpameéennas JH®. Kapter KapHo.
[TonuuaoMm XKerankuHa. [TonHoTa. Teopema [Tocta. PKC.

P 2. MEHTBL TEOPUU T B

OcHOBHBIE TOHATHUS IpadoB. Onucanue rpadoB € MOMOIILI0 MaTPULl. MaTpUITEI CMEXXHOCTH U
poctuxkuMOCTUA. CTPyKTypHas MaTpuuia. CBI3HOCTh rpada. JuiepoBHl U [[aMUNTBTOHOBH TPadHhI.
Cetn u notoku. Teopema Poppaa -OankepcoHa. [lepeBbs.

Paspmen 3. brHapHBIE OTHOIMEHNSI W MOIMHOCTh MHOXKECTB.
brunapHble onepanuu. MOITHOCTh MHOXKECTBa. buHapHBIE OmepaIuu.

OO6I1mast TPYAOEMKOCTD TUCITUIIINHEL
108 gac(oB), 3 3ET
®opMa MpoMexKyTOYHOM aTTeCTalluu

3auer

b1.B.03 ®u3uuecKkue O0CHOB8bl 3/1IeKMPOHUKU

lenu ocBOEHUS OUCUUIIIUHEL

Llenbio mpemnomaBalHus QUCHUTIINHEL « DU3UYEeCKHe OCHOBHI 3JIEKTPOHUKU»
SIBIISIETCS:
dbopmupoBaHue pyHIaMeHTa MOATOTOBKY Oymymux 6akamaBpoB B 001aCTH
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37IeMEHTHOM 6a3bl Pagu03JIEKTPOHHOM allapaTyphl ¥ CO3aHre He00X0OUMOY OCHOBEI
II7Is YCIIEIITHOT'O OBJTAfIeHUST MOCIIeTYOIIMMHY CIIeIlMaIbHEIMU JUCIUIIINHAMY Y4e0HOT0
TIJTaHa.

MecTo pucuuniavHel B CTpykType OII1

HucnunnvHa «®u3nyeckue OCHOBHL 3JIEKTPOHUKU» B1.B.03 sBnseTCcsa OUCHUIIUHOU
yacTtu, popmMupyemMod yyacTHUKaMu 00pa3oBaTeIbHBEIX OTHOIIeHU 010Ka 1 yueOHOTO
njTaHa TNOATOTOBKM O6GakanaBpuaTa ©no HanpaBiaeHuio «11.03.02
VHpOKOMMYHUKAIMOHHBIE TEXHOJIOTUU U CUCTEMBHl CBA3U». M3ydeHUe OUCLUIIUHEL
«@u3rnYeCcKre OCHOBEL 3JIEKTPOHUKU» ONUPAETCs Ha 3HAHUU OUCLHUMIKH(bI) «BrIiciias
MaTeMaTuka»; «Pu3mka».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

- Crioco6GeH UCIIONIb30BATh MOJI0XKEHUS, 3aKOHEI 1 METOIbl €CTECTBEHHBIX HayK X MaTEMaTUKHU
O pellleHus 3afay nHxkeHepHoU mesatenbHoCcTH (OITK-1)

- Crioco6GeH IPOBOAUTH PacyeTHl 10 IPOEKTY CeTel, COOPyKEHUM U CPENCTB
MH()OKOMMYHUKAIIM B COOTBETCTBUY C TEXHUYECKHUM 3aflaHUEM C MCII0JIb30BAHUEM KakK
CTaHOAPTHBEIX METOMNOB, IIPUEMOB M CPE[ICTB aBTOMATH3alNH TPOEKTUPOBAHUS, TaK U
CaMOCTOSITENIBHO CO3[aBaeMbIX OpUTUHAIbHBIX TporpamMm (ITK-22)

CopepxkKaHue OUCLUIIINHEL

Paszpen 1. 9nekTpodu3nyeckre CBOWCTBA MOAYIPOBOTHUKOB

CoOCTBeHHBIY U IPUMECHBIE TIOJTYyIIPOBONHUKY. DHEPTeTHYeCKNe AruarpaMMbl
IIOJIyIPOBOAHUKOB. PaBHOBECHBIE KOHIIEHTPALIMY TOJBUKHEIX HOCUTEJIEH 3apsifa B
MOJTYyIIPOBOOHUKAX. IIIEKTPOHENUTPAIbHOCTh OMHOPOMHOTO MMOJIYIIPOBOAHWKA. HepaBHOBECHOE
COCTOSTHUE TIONyIPOBOOHUKA. [IperidoBrii ¥ qu(Gy3nOHHBIM TOKH. YPaBHEHUS HETPEPHIBHOCTH
1 quddysun. [JedheKTs CTPYKTYPH ITOIYIIPOBOOHUKOB. fABIEHUS Ha IOBEPXHOCTHU
MOJTyIIPOBOOHUKOB. [T0NyIPOBOHUKY C HepaBHOMEDPHBIM pacipefeieHueM MPUMECH.

Pazpen 2. KOHTaKTHLHE IBIEHUSI

OneKTpUUeCKre KOHTAKTH B IIONYIIPOBOJHUKAX. DIEKTPOHHO-ABIPOYHBIN epexod. Ou3ndeckKue
MIPOLIECCHI B 3JIEKTPOHHO-IBIPOYHOM IIE€PEX0e B COCTOSTHMY paBHOBeCHs. OCHOBHbBIE TapaMeTPHI
nepexopna. ®u3nyecKue MPOLECCH B 3JIEKTPOHHO-ABIPOYHOM IIepexofie IIpU Iofjadye BHEIIHETO
HanpsxkeHus1. OTKPBITOE U 3aKPHITOE COCTOSHUE Nepexona. BonbTaMepHas xapaKTepuCTHUKa
HOeann3UuPOBAHHOTO Iepexona. BombTaMIlepHas XapaKTEPUCTHKA PealbHOT0 Iepexoaa
(MOTyIpOBOOHUKOBOTO OUOAA). BnusiHMe TeMmnepaTyphsl Ha BOJIbTaMIIEPHYIO XapaKTEPUCTUKY
nepexona. EMKOCTH 31€KTPOHHO-OLIPOYHOT0 Tepexoaa. MaTreMaTudecKre MOIenu 1
9KBUBAJIEHTHbIE CXEMBI II0JTy-ITPOBOAHUKOBOTO Arona. OcoOOEHHOCTH reTeporepexoa.
BrIpAMISOIINUT 1 OMUYECKUAN KOHTAKThl MeTajuInonynpoBongHuk. [luon HloTTku. Ousnyeckue
MIPOILIECCHL B CTPYKTYPE METaIAU3IEeKTPUKIIONYIPOBOTHUK. DPHEKT mO.
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Pazpmen 3. du3nyeckre MPOIECCH B OUIIOIIPHOM TPaH3UCTOPe
Ob1ue cBeeHus 0 OUIIONISIPHOM TPaH3uCcTOpe. BlanmoericTBre 6IM3KO0 PACIOIOXKEHHBIX

nepexonoB. KoahduiimeHTs mepegayy TOKOB. AKTUBHEIN PeXKUM PaOO0TH OMIIOISPHOTO
TPaH3UCTOpa. YCHUJIEeHNE SJIEKTPUYECKUX CUTHAJIOB. PeXMMbI HACHIIEHUS U OTCEYKH.
ONEeKTPOHHHIN K04 Ha OUIONISIpHOM TpaH3ucTope. Henuuelinbie Mopenu d6epca Moia.
CraTtudeckue XxapaKTepUCTUKY OUIIONSPHOTO TPaH3UCTOPa. BriusHue TeMepaTyphl Ha paboTy
OUIIONISIPHOTO TPaH3UCTOPA. [Ipo0oit OUIIONISIPHOr0 TPAaH3UCTOPa. [ITUHAMUYECKUN U
HMMITYIbCHBEIY PEeXKUMBI pab0THl OUIIONIIPHOTO TPaH3uCTOpa. [IpelidoBHIl U reTepolepexoHbIH
TPaAH3UCTOPHI.

Pasmen 4. du3nveckue IpPOIIECCH B MOJIEBBIX TPAH3KWCTOPAaX

OO1ue cBeleHUs 0 MOJIEBHIX TPAH3UCTOpaX. JIMHEeNHbIN pexXuM paboTH IIOIEBHIX TPAaH3KUCTOPOB.
PexXuM HaCHIIEHUS TOJIEBHIX TPAH3UCTOPOB. CTaTHUYECKHE XapaKTePUCTUKU TT0JIEBBIX
TPaAH3UCTOPOB. BnusHue TeMnepaTypsl Ha pabO0Ty MOIEBEIX TPAH3UCTOPOB. MaTeMaTUUYECKHE
MOMENY U S9KBUBAJIEHTHBIE CXEMHI TTOJIEBLIX TPAH3UCTOPOB. [IMHAMUYECKUYN U UMITYIbCHBIN
pexXuMBI PabOTHI MOJIEBEIX TPaH3UCTOPOB. HEMT-Tpan3uctop. OnTo3MeKTPOHHLIE TPUOOPHI.

OO1mast TPyA0EMKOCTD AUCIUIIINHEL
72 gac(oB), 2 3ET
dopMa MpoOMexKyTOUHOM aTTECTALUN

3aueT

b1.B.04 TexHo/102uu npo2pammupo8aHusi

ITenu oCBOEHUST MUCLUIIIAHEL

Llenbio pemnomaBaHus OUCHUTIINHEL « TeXHONIOTHY TPOTPaMMUPOBAHUS» SIBIISIETCS:
M3y4eHre OCHOBHBIX IPHUHIIUIIOB, MOJIe/Iel ¥ METOMOB, UCIIOIh3YEeMBIX Ha
Pa3NMYHBIX 3Tanax pa3paboTKu MPOrPaMMHBIX IPOAYKTOB.

MecTo pucuuniuHe B CTpykType OI1

Hucuunnuia «TexHomoruu nporpammupoBaHusi» b1.B.04 saBnseTcd OUCLUNIUHOU
yacTu, popMupyeMou ydacTHUKaMu 00pa3oBaTeIbHBEIX OTHOIIeHU 0m0oka 1 yueOHOTO
njlaHa TNOATOTOBKM OGakanaBpuaTa no0 HanpaBiaeHuio «11.03.02
NHPOKOMMYHUKALIMOHHBIE TEXHOJIOTUM U CUCTEMHl CBSA3U». H3ydeHUe OUCLHUIINHBI
«TexHONIOTHHM NPOrpaMMHPOBAHUSA» ONUpPaeTCsd Ha 3HAHUU OUCHUIMIKAH(HI)
«HpOopMaTHUKa».

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

Hpouecc HN3y4YeHUd JUCHUIIIIMHEL HAIIPABJIEH Ha (1)OpMI/IpOBaHI/Ie ClIeJyIOIInX KOMIIETEHITNH:
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B cootBeTctBuE ¢ PTOC:

- Crioco6eH MOHUMATh MPUHIUIE PAOOTE COBPEMEHHBIX WH(GOPMAIIMOHHEIX TEXHOJIOTHH U
KCIIONb30BaTh UX OJIS pellleHus 3afad npodeccroHanbHou gesarenbHocTu (OI1K-4)

- Crioco6eH pa3pabaThBaTh aTOPUTMBL U KOMITBIOTEPHbIE ITPOTPAMMEBI, TPUTOIHEIE [ITIS
npaktuyeckoro npuMmenenus (OITK-5)

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

- Crioco6eH OCyIIeCTBISATh AfMUHUCTPHUPOBAHNE CETEBBIX MMOACUCTEM MH(POKOMMYHUKAIIMOHHBIX
cucTteM u /unu ux cocrapnsmomux (ITK-12)

CopepkaHue OUCIUTIIMHEL

Paspmen 1. BBenmeHne B TEXHOJIOTWY TPOrPAMMUDOBAHHUS
dransl pa3paboTku mporpaMmHOro obecmeuenus (I10). BomonagHas ¥ 9BOJIONKMOHHAS MOMEIIH

paspabotku I10. MHCTpyMeHTalbHEIE CPEICTBA Pa3paboTKU, SI3bIKK TPOTPAaMMUPOBAHUS U UX
Knaccudukaiys, AHCTPyMEeHTaJIbHbIE CPEedbl, OTIaguYUKU, PeOaKTOPEl TEKCTOB.
Kondurypaunonsnoe ynpasnenue 10, cucTeMbl yIipaBiIeHUS BEPCUIMU.

Paspen 2. OcHOBH niporpaMMupoBanusd Ha C u C++

CrtpykTypa nporpaMMhl Ha si3elKax C u C++, 3Tamnsl IOATOTOBKU UCIIOIHAEMOT0 KOJa,
IIPenpoIeccop, BBO/BEHIBOM, IPOCTHIE TUIIHI JaHHBIX U OIlepalliy Haj HUMU, peaau3alus
Pa3BETBIAIOIINXCS U UIUKJINYECKUX aJITOPUTMOB. YKa3aTe/lu, MacCUBEI, Hy/Ib-TEPMUHUPOBaHHEIE
CTPOKH ¥ UX 00paboTKa, CTPYKTYPHI, QYHKIUH.

Pasmen 3. OcHOBHL 00bEKTHO-0PMEHTUPOBAHHOT0 TPOTrPAMMUPOBaHNUS

OO0nekTHl, abcTparupoBanue. Knacc, cCBoMCTBa, METOOHI, MHKAIICYIALNS, HacleqoBaHue,
nonmumopdusm. Kinacc B C++, KOHCTPYKTOPHI, JeCTPYKTOPHEL. MOOYIbHBIM METOS
IIporpaMMUpPOBaHus, MOAyb B C++. [IpUHIUI ITOBTOPHOTO MCII0/Ih30BaHuA Kofa. OOBEKTHO-
OPUEHTUPOBaHHBIE OUOTHOTEKH.

Pasgen 4. OCHOBHI yIpaBIeHNS TaHHLIMU

OcHOBHBIE TTOHATHS Teopuu 6a3 DAaHHBIX. MOfleIu OaHHBIX. PensaiuoHHbe 0a3kl HaHHBIX:
TePMUHHI, KOHCTPyHUpoBaHue 6a3 naHHbX. [IpuMeps! pensuuonubeix CYBII. CYB] SQLite. A3mIK
SQL: ocHOBHBEIE KOMAH[IHI, IPUMEPEI 3aITPOCOB Ha BEIOOPKY. CTPYKTYypa MPUII0KEHUS,
HCIIONb3YyIoIero 6asy maHHbBIX. CpeacTBa OpraHu3aluy PaboThl TPUI0KEHUS ¢ 0a30¥ TaHHBIX.
P HOBBLI KOHCTPYHMPOBAHUSA TPOTPaMMHBIX CUCTEM

Coop u ananmu3 TpeboBanui K I10. Cnenudukarus TpedoBanuii. TeXHUUYECKOe 3aJaHue Ha
paspabotky I10. fA3sik UML, muarpamma Use Case, KOMIIOHEHTOB, KJIaCCOB, IeSATEIbHOCTH,
pas3BepThIBaHus. [IpOeKTHPOBaHKE IPOTPAMMHOTO 00ecriedeHusi, TUIIOBbIe CTPYKTYpHI 110,
mopmenu yrnpasnenus [10. TectupoBaHue, IPUHIUIIEL O€I0T0 ¥ YEPHOTO SIIHUKA, STAIIEI
TecTupoBaHud. [lokymeHTupoBaHue I10.

OO11ast TPYAO0EMKOCTD OUCHIUTIIUHEL
144 gac(oB), 4 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

JK3aMeH
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b1.B.05 MHo20KaHa1bHble Me/1eKOMMYHUKAUUOHHblEe cucmemMbl

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpenofaBaHus QUCIUIIIMHLL « MHOTOKaHaIbHEIE TeJIEKOMMYHUKALMOHHEIE
CUCTEMBI» SIBIIIETCS:

U3y4eHre TMPUHIIUIIOB TOCTPOEHUS ¥ QYHKIMOHUPOBAHUS aIlapaTyphl
MHOT'OKaHaJIbHBIX TeJIeKOMMYHUKAIIMOHHBIX CUCTEM B IU(PPOBHIX TPAHCIIOPTHEIX CETSIX,
a TakxXKe MeTOHOB IIOCTPOEHHUS U pacyeTa lTapaMeTPOB JIMHEMHEIX TPAKTOB. [loMuMO
3TOTO, L[eJIbI0 OCBOEHUS OUCLUIIINHEL SIBJISETCS 03HAKOMJIeHHe ¢ MeXayHapOogHEIMU
CTaHfapTaMH B 06J1aCTH TeJIEKOMMYHUKAIUM 1 0030p IEPCIEKTUB Pa3BUTHS
MHOT'OKaHa/IbHbIX TeJIeKOMMYHUKAIIMOHHBIX CUCTEM. M3yueHne OUCIUIIIAHBL
«MHoOroKaHaJbHble TEJIEKOMMYHUKAIIMOHHBIE CHCTEMBI» TOIKHO CII0COOCTBOBATh
Pa3BUTHUIO TBOPYECKUX CIIOCOOHOCTEN CTYNEHTOB, YMEHUIO POPMYIUPOBATh U PeIIaTh
3agJayy U3y4aeMoi CIeluarbHOCTH, YMEHHUIO TBOPUECKYU IIPUMEHSATh U CaMOCTOSTENTbHO
TIOBHIIIIATH CBOU 3HAHMUS.

MecTo pucuuniusel B CTpykType OI1

HucuunnvuHa «MHOTroOKaHajbHbEE TEJIEKOMMYHUKALUUMOHHBIe cucteMbl» B1.B.05
SIBASETCS OUCIUNNMHOUW YacTH, GOpMHUDPYyeMOU ydaCTHHKaMU 00pa30BaTeIbHBIX
oTHomeHuu 6rmoka 1 yuyeOHOTO IJlaHa MOATOTOBKM OakajiaBpuaTa II0 HallpaBIeHUIO
«11.03.02 MHPOKOMMYHUKALMOHHbIE TEXHOJIOTUHM U CUCTEMHl CBSI3U». HM3ydyeHue
OUCUUNIVHE «MHOrOKaHasbHble TeJIEKOMMYHUKALIMOHHEIE CUCTEMEI» OIIUpaeTCsa Ha
3HaHuU gucuunauH(el) «MaTeMaTuyeckue MOMENHN B CETSIX CBA3U»; « OCHOBHI 3aIlUTHI
MH(OpMaIU B TEJIEKOMMYHUKAIIMOHHBEIX CUCTEMAax».

TpebGoBaHUs K pe3yibTaTaM 0CBOEHUS

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

- Crioco6GeH OCyIIeCTBISATh Pa3BUTHE TPAHCIIOPTHLIX CETel U ceTell mepegaun JaHHBIX, BKI0Yast
CeTH PaiuO[OCTYIa, CIIyTHUKOBRIX CHCTEM, KOMMYTAallMOHHBIX ITOACUCTEM U CETEBHIX IIJTAaTGOpM
(TTIK-9)

- Crioco6eH MPUMEHSTh IPUHIUUIIB 9KCITyaTalluy CeTel CBSI3K, OCHOBHBIE METO/bI aHaIM3a
TEJIEKOMMYHUKAIIMOHHBIX CETEN U CHCTEM, UCIIOIb3yEeMble CUCTEMbI CUTHAIU3AaLUN U
IIPOTOKOJIbI, YYUTHIBATH COBPEMEHHEBIE HallpaBlIeHUsT PAa3BUTHS TeIEKOMMYHUKAIIMOHHBIX CeTen
U cucTeM, ocobeHHOCTH peanu3aiuu ycnyr ([1K-32)

CopepxkKaHue OUCIUIIINHEI

Pasmen 1. OcHOBHBEIE 3ala4y TEXHUKY MHOTOKAHAJIbHOM CBS3W ¥ MECTO MHOTOKaHaIbHAIX
TEITEKOMMYHUKAITMOHHBIX CUCTEM Hd CETH CBA3N.
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I eKOMIIO3UIMI-KOMITO3ULIKS ceTel 0 GYHKIIMOHAIbHEIM ITpu3HakaM. [lepBuYHas ¥ BTOpUYHAS
cetu. CeTu ¢ KOMMyTallel KaHaJIOB U CETUA C KOMMYyTallel IaKeToB. MOHOCEPBUCHEIE U
MYJIbTACEPBUCHEIE CeTU. TeneKOMMyHUKAlMOHHEIE CETH M HHPOKOMMYHUKAIIMOHHLIE CETH.
MecTo, 3aHMMaeMoe MHOI'OKaHaJIbHBIMU TeJIEKOMMYHUKALIMOHHEIMU CUCTEMaMU B COCTaBe
TeJIeKOMMYHUKALMOHHBIX U UTHHOKOMMYHUKALIMOHHBIX CETEM.

Pa3pen 2. CUrHaIB 57IEKTPOCBA3N.

Bupbl 1 oco6eHHOCTH (OPMUPOBAHUS TEPBUYHBIX CUTHAJIOB CBsI3U. OCHOBHBEIE XapaKTEPUCTUKHU
[IePBUYHBIX CUTHAJIOB.YPOBHU Nepefayu. OMHOMEPHEBIE U IBYMepHBIE IU(PPOBLE CUTHAIHL.
[TousitTue 00 OlieHKe KayeCcTBa llepefjaul CUTHAJIOB CBS3HU.

Pa3pen 3. [IpMHINUIE IOCTPOEHUS MHOTOKAHAIbHEIX T€IEKOMMYHUKAIMOHHBIX CUCTEM.
[TpyHIMT TUHENHOT O pa3fesieHus curuasos. [Ipunuune nocrpoenus cucteMm ¢ YPK, BPK, OPK.
CucTeMHl CO CTaTUCTUYECKUM YIUIOTHEHUEM. WHIUBUAYaIbHbIN U IPYNIIIOBOYA METOABI
IIOCTPOeHus cucTeM nepegaun.l'pynmosoii Meton moctpoerus LICII. IludpoBsie nepapxuu:
ne3noxpoHHas mudpposas uepapxus (PDH) u cuaxpornHas uudposas uepapxus (SDH), ux
OCHOBHBIE XapaKTepucTuku. EBponerickas 1 AMepuKaHCKas uepapxuu, oTHocsamuecs Kk PDH.
Cetesrle uaTepdeiice G.703

P 4. MeTonb MHWPOBaHUS KaHaILHBEIX CUTHAJIOB B cucTeMax ¢ YPK

®opMupoBaHUe KaHAIbHBIX CUTHAJIOB C UCTonb30BaHueM AM, UM, ®M. CriocoOst
dbopMupoBaHus KaHalbHEIX curHasioB ¢ AMOBII. Mcnons3oBanue QAM u OFDM mns
bopMUPOBaHMUS KaHANTBHEIX CUTHAJIOB.

P MeTonbl MHWDOBaHU KaHaIbHBIX CUTHAJIOB B cucTeMax ¢ BPK

OcHOBHEIE 3Talbl TPeoOpa30BaHUs aHAJIOTOBLIX CUTHAJIOB B I[M(GPOBLIEe (AUCKPETU3AUUS 10
BpeMeHU, KBaHTOBaHME 110 YPOBHIO, KogupoBaHue). [Toustue UKM. PaBHOMepHOE U
HepaBHOMEPHOE KBaHTOBaHMe, 3allUIIEHHOCTh OT IIIyMOB KBAaHTOBaHUS. CTaHOapTHEIE IIKaJIbl
KBAHTOBaHUS IJIsI MpeoOpa30BaHus peueBoro curiasna. Mcmonb3oBanue IM u TUKM mms
dbopMupoOBaHUS KaHAJbHBEIX CUTHAJIOB. OpraHu3alys KaHaJIOB llepefady JaHHBIX

Pa3pen 6. KaHanbl IBYXCTOPOHHET0 IEMCTBHA.

CxeMbl OpraHu3anyy KaHajloB ABYXCTOPOHHET O AelCTBUS. Pa3Bga3bIBaoIIde YCTPOUCTRA.
fIBneHMe 3EeKTPUYECKOTO 9Xa U METOOBl OOPHOBI C HUM.

OO6I1mast TPYAO0EMKOCTD AUCITUIIINHEL
144 4gac(oB), 4 3ET
dopMa IpOMeKyTOUHOU aTTeCTallUN

DK3aMeH

Bb1.B.06 MamemamuyecKue Mmode/u 8 cemsix c8s3U

Llenu ocBOEHUS TUCHUIIIUHEL

Llenbio MpernomaBaHus QUCHUIIINHEL «MaTeMaTUYeCKHe MOIEeNId B CETSIX CBSI3U»
SIBJISIETCS:

M3y4eHre MaTeMaTH4eCKOro MOOeIMPOBaHUS MH(POKOMMYHUKAITMOHHEIX CETeN 1
CHCTEM, ITOAXOMOB K (hopMalu3aluy 3aJadd, METOJOB MaTeMaTHYECKOT0 OIHCAHKS
TpaduKa ¥ MPoIeccoB 00CTyKUBaHUS, CTIOCOO0B IIPECTaBIeHUs MOJiesiel ceTel CBSI3H;
IIPHEMOB U MeTO0B (hopMau3alnuy 00HEKTOB, IIPOIIECCOB, SBIEHUH, TPOUCXOISAIINX B
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ceTsx cBs3u. CTYOeHT HOIKEeH yMeTh PopPMaIn30BaTh IPOLECCH], IIPOUCXOOSIINE B
MH(POKOMMYHUKALMOHHEIX CUCTEMAX U CETSX; BEIOMPATh ¥ aHAIM3UPOBATh IIOKA3aTEeNH
(GYHKIIMOHUPOBAHUS U KPUTEPUU UX OLIEHKH; TOHUMATh IIPUHIIUAIILL 1 METOJIE
TIOCTAHOBKY ¥ PEIIeHUs 3afad MaTeMaTHYeCKOTO MOJETUPOBAHUS; TPUMEHSITh
TI0JTyYeHHbIE 3HAHUS IIPY BHIIOTHEHUY ITPOEKTOB U BBITYCKHBIX KBATUGUKAI[MOHHBIX
paboT, a TakkKe B XOfe HayYHBIX UCCIIENOBAHUM. B X01e M3y4eHusT NUCLUTIIAHEL
CTYHEHTH YCBAaMBAIOT 3HAHUS O IIOJTyYeHUM KOHIIENITYaJIbHEIX MOfieJIel ceTel CBsi3u; 00
OCHOBHBIX METOJ]aX MOEIMPOBAHUS C UCIIOJIb30BAHUEM IT0JI0KEHUHM TEOPUH MAaCCOBOTO
00CTykKUBaHUS, METOJIaX MaTEMATUYECKOM CTaTUCTUKY B 3afladaX MOIETUPOBAHUS
Tpaduka, MeTomgax Teopuu rpados. [ucrumniuHa «MaTeMaTUYeCKUe MOMIENTH B CETSIX
CBSI3W» PACCMATPUBAET IIPUHIUIILL ¥ METOMBI IOCTPOEHUS Mofesiel nHGOPMaIMOHHBIX
IIPOIIECCOB, CUCTEM U CETe. B Hel M3y4aloTCst METOHNOIOTUS M TEXHOIOT U

MO EeTUPOBAHNS NHHOKOMMYHHUKAIIMOHHEIX CUCTEM U CETEeH CBSI3U, OCHOBHEIE
TIOJIOKEHHUS TEOPUH MacCOBOT0 00CITyKUBaHUS, IIPUHIUITE MOJIEJTUPOBAHUS CETeH
TEJIEKOMMYHHUKALUY KaK CIIOKHBEIX cHCTeM. [lucuuniuHa «MaTeMaTu4ecKue MOJeNy B
CETSX CBSI3U» OJIKHA 06ecrmeynBaTh GopMUpPOBaHUe GyHAAMEHTa MOATOTOBKY OYAYIIINX
OakanaBpOB, a TaKXKe CO3[aBaTh HE00X0AUMYI0 6a3y AJIS YCIEeITHOT0 OBIafeHus
TIOCTIEAYIOUIMMY CIEIMaIbHBIMU AUCIUIUIMHAMY Y4eOHOT0 TIJIaHa.

MecTo gucuunIuHLL B CTPyKType OII1

IucnuninHa «MaTeMaTudeckKue Momenu B ceTsax cBaA3u» b1.B.06 saBasgeTcs
OUCIUIIIMHOM YacTH, GOPMUPYEMOH yYaCTHUKAMHU 00pa30BaTeIbHEIX OTHOIIEHUH OI0Ka
1 yuyebHOro mnaHa NOATOTOBKM OaKalaBpuaTa IO HampaBiaeHu «11.03.02
NHPDOKOMMYHUKALIMOHHBIE TEXHOJOTUN U CUCTEMEHl CBSI3U». HM3ydeHUe OUCIUATIINHEI
«MaTteMaTH4YeCKHue MOOEJNIM B CeTSAX CBSA3M» OIHPAETCS Ha 3HAHUU OUCLUMIIINH(HI)
«[IuCKpeTHasi MaTeMaTuKa»; «Teopus BepOSTHOCTEN U MaTeMaTU4deCKasi CTaTUCTUKa».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

- Crmoco6eH TPOBOOUTH PACUETHL IO ITPOEKTY CETEN, COOPYKEHUM U CPENCTB
MH()OKOMMYHUKALMY B COOTBETCTBUY C TEXHUYECKUM 3alaHUEM C UCIO0JIb30BAHNEM KaK
CTaHOAPTHBIX METOAOB, IIPUEMOB U CPEICTB aBTOMAaTU3aluu IPOEKTUPOBaHU, TaK U
CaMOCTOSITEJILHO CO3[jaBaeMbIX OpUTMHAJIBHEIX ITporpamm (ITK-22)

- Crtoco6eH OCYIIeCTBISATh MOATOTOBKY TUIIOBEIX TEXHUYECKUX TPOEKTOB U IIEPBUYHEIH
KOHTPOJIb COOTBETCTBUS pa3pabaThiBaeMbIX IIPOEKTOB U TEXHUYECKOM JOKYMEeHTaIluu Ha
pa3nuyHble HOOKOMMYHUKAIIMOHHEIE 00 BEKTH HAllMOHATBHBIM U MEeXIYHAPOOHEIM
CTaHJapTaM U TexHU4YeCcKuM pernaMenTaM ([1K-23)

- Crmoco6eH MPOEKTUPOBATh BEPOSITHOCTHO-BPEMEHHEIE XapaKTePUCTHUKY IIPOIIECCOB B
MH()OKOMMYHUKALMOHHEIX CUCTEMAaX U CETSX, aHAIM3UPOBaTh MaTeMaTUUYeCKUe MOLIENH U
MeTOOH pacueTa UH(POKOMMYHUKAIMOHHEIX ceTell u cucteM (I1K-39)
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CopepxkaHue OUCIUIIINHEI

Paszmen 1. Mcnonbk30BaHre MaTeEMaTUYe€CKOT0 MOIEIMPOBAaHNUS IIPU IPOEKTUPOBAHUY CETEN
CBA3U

[Togxomel K UCCIIENOBAHUIO CITOXKHEIX cucTeM. Knaccudukaiusa Momgeneit. 3ajayuu
MOZENIUPOBaHUS [IPU IPOEKTUPOBAHUY U IKCITyaTalluy CeTell CBI3U. Mofenu ceTell CBI3U:
Hatypusie mogenu; UHopmarmornHble Mofenu. QopMaibHOE ONUCaHUE CETH IIpU
KOMITbIOTEPHOM MOJETMPOBaHUH.

Paspmen 2. Mopeny Teopuy MacCOBOT0 00CITYKMBaHUS

BrruucnuTtenbHas ceTh KaK CHCTEMa MaCCOBOTO 00CIyKUBaHUS: -IpaduK - TUIIBI QUCLUTIIAH
ob0cnyxuBaHus; - CUCTEMEI ¢ 04epensiMu; - OCHOBHBIE XapaKTEPUCTUKU CUCTEM MacCOBOTO
00CITyKUBaHUS.

Paspen 3. [IpocTeiiinyie MOOenyu CUCTEM MaCcCOBOT0 00CIYKMBAHUS

-CucTeMHl CBSI3M C OTKa3aMu. MaTeMaTH4YeCKasi MOLEe/Ib CUCTEMEI. -CHUCTEMEL CBSI3H C
OXugaHHeM. MaTeMaTH4eCcKas MOJEb CUCTEMEL.

P 4, [TokazaTeny GYHKIHNOHUPOBAHUSA CETH CBSI3U

-Bri6op noka3zaTesnel GyHKIMOHUPOBAHUS CETH CBsI3H; -CBSI3b IMOKA3aTeeH
GYHKLIMOHMPOBAHUS C KQYeCTBOM IIPENOCTaBlIeHus yCcnyT; -OnrucaHue oKasaTelel Ka4ecTsa C
IIOMOIIIbI0 MAaTEMATUYECKUX MOMieJIel TEOPHUU MacCOBOT0 00CTyKUBaHHUS.

P M 1 TEOPUU T B

-I[TocTpoeHune Momenu ceTy Ha OCHOBe Teopuu rpados;

Paspmen 6. UMUTAIMOHHOE MOOEINPOBAHKE

-[IpyHIKUIE TOCTPOEHUST UMUTAIIMOHHOM MOJIENIA CETU CBSA3Y; -IIpuMeHeHre MaTeMaTUYeCKUX
MOJeel TPy MOCTPOEHUHN UMUTAIIMOHHBIX Mopenel; -CHuCTeMbl KMUTAIIMOHHOT O
MOIenupoBaHus; -[IpuMepsl TOCTPOEHUST UMUTAITMOHHEIX MOJIeIeH.

Pazgen 7. CTaTuCTHYECKNE METOIHBI OIIeHKA IapaMeTPOB Tpaduka

-OCHOBHBIE TTapaMeTPH TpaduKa; -MeToab U3MEPEHUS ITapaMeTpPoB Tpaduka; - [ImaHupoBaHue
U3MepeHui; -MeTomabl 00pab0TKU HaHHBIX

OO6I1mast TPYAOEeMKOCTD OUCITUIIINHEL
108 gac(oB), 3 3ET
®opma MpoMexKyTOYHOM aTTeCTalluu

3auer

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

Llenu ocBOEHUS TUCUUIIIUHEL

Llenbio mpenofgaBaHus QUCHUIIIUHEL « OCHOBHI 3aIIUTH HHGOPMAIUU B
TEJIEKOMMYHUKAIIMOHHBIX CHCTEMAaX» SBJISETCS:

3HAaKOMCTBO C OCHOBHBEIMU YTPO3aM{ ¥ OCHOBaMHU 3allIATHl WHGOPMAIINH,
03HAKOMIJIEHHE CO CTaHOapTaMu B cdepe 3allluThl HHPOPMallUH.
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MecTo gucuunIuHLL B CTPyKType OI1

Oucuunnuaa «OCHOBH 3amuUTH MHGOpPMAaOUU B TeJIEKOMMYHHKaIUOHHBIX
cucteMax» B51.B.07 saBnseTcs OUCLUUNIXHOKW 4YacTH, GOPMUPYyEMOW ydaCTHHUKaAMU
o0pa30BaTEeNbHLIX OTHOIIEHUY 010Ka 1 y4eOHOro IjlaHa MOAr0TOBKY OaKallaBpuaTa I10
HanpaBneHnio «11.03.02 MHDOKOMMYHUKAIIMOHHEIE TEXHOJIOTUU U CACTEMBI CBSI3H».
W3yuyenne gucnumiauHel «OCHOBHL 3alIATH MHGOPMALUU B TEJIEKOMMYHUKAIUMOHHEBIX
CHCTeMax» ONMpaeTCs Ha 3HaHWU OuCLUIUINH(B) «MHbOopMaTuKa».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

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

- Crioco6eH K afMUHUCTPUPOBAHUIO CPeICTB o0ecreyeHrss 0e30IMaCHOCTH yIaIeHHOTO IOCTYIIa
(omepallMOHHEIX CUCTEM U CIIeI[MaIu3upOBaHHEIX TPOTOKO0I0B) (ITK-14)

- Crioco6eH ompeensTh TapaMeTphl 6€30IIacHOCTH M 3alUTH IPOTPAMMHOTO 00eCIeYyeHus
ceTeBBIX yCTPOUCTB (I1K-24)

CopepxkaHue OUCIUTIIMHEL

Pasmen 1. Beegenune

Konneniuu nHpopManroHHo# 6e3omacHocTi. OCHOBHBIE YIPo3bl nHGopMaluu. OCHOBHEIE
HampaBeHus: obecrneuenus nHGOPMaLMOHHOM OGe3omacHocTH. Kiaccudukamnus CpefcTs,
MHXEHEePHO-TeXHUYeCKas 3allluTa.

Paspen 2. CuMMeTprYHbIE KDUIITOCUCTEMEL

PaszButure kpunrtorpaduu. bnounsie mudps. Anroputm DES. Cranmapt IEEE 802.11. Yrpoas,
CBsI3aHHBIE C UCIIOJIb30BaHKWEM 6eCIIPOBOAHBIX ceTel.OCHOBHBIE CUCTEMBI OJI0UHOTO U
IIOTOKOBOrO mudpoBanusi. OCHOBH KPUIITOAHAJIHA3A.

Pa3pen 3. AccumeTpuyHoe HMQpPOBaHUE

OCHOBHI CUCTEM C OTKPBITHIM KTI040oM, anroputM RSA. IludpoBas noanuce. YpasneHue
Knoyamu. [IpoBepka OATMHHOCTH.

Pasgen 4. Cteranorpadus

OcHOBHBIE TEPMUHH U onpenenenusi. CKprITas nepefavya U XpaHeHNe JaHHBIX. TUITHYHbIE
IIpUMEPH cTerocucteM. Knaccudukaliiiss OCHOBHEIX METOMIOB aTakK Ha CTETOCUCTEMEI.
Paspen 5. TexHonoruu ayTeHTUGUKAIIUN

Knaccudukanus MeTONOB UAEHTU(PUKALINY U ayTeHTU(PUKALNYN. INEKTPOHHBIE KITIour. CUCTEMBI
PagMoYacTOTHOM UaeHTH(PUKauuK. MCcronb30BaHNe MAaTHUTHBEIX KapT U IITPUX KOMOB.
Hcnonb3oBanue 6uoMeTpruueckon nudopmaluu. Mcnonb3oBanue maposnei. CpaBHeHUE
Pa3IUYHBIX TEXHOIOTHH.

Pazpen 6. CKY]I

9nemenTth CKY]I. Knaccudukanus ngeHTUGUKaTOPOB. OCHOBHBIE TUITH BUAEOMCTOUYHUKOB
nHpopmanuu. CTpyKTypa HKu(POBO CHCTEME BUAEOHAOTIOMEeHUS.

Pasgen 7. be30macHOCTh KOMIOBIOTEPHBIX CUCTEM
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Knaccudukanuss KOMIOBIOTEPHEIX CUCTEM. YTPO3bl 0€30ITaCHOCTH HHOOPMAIUH B KOMITBIOTEPHEBIX
cucteMax. HecaHKIIMOHMPOBAHHBIM JOCTYII K nHGOPMaluy. ba3oBelil MPUHIUI 00eCIiedeHust
6e3omacHocTu. [IpaBOBOe perynupoBaHue B 001acTu UHGOPMAIMOHHON 0€30MaCHOCTH. 3aluTa
“H(opMaLuK B CETIX OT HECAHKIIMOHMPOBAHHOI'O JOCTYIIA.

Paspen 8. [Tpo6aembl 6€30IIaCHOCTH ONIEPAIIMOHHEIX CUCTEM

CereBas onepannoHHas cucTeMa. [lomuTrKa 6€3011aCHOCTH. YIIpaBiieHHe OOCTYIIOM.
AyTteHTuduKaimsa u aBTopu3anus. TpeboBaHuUs, IPeObsBIseMbe K CETEBHIM OllePaI[iOHHBIM
cuctreMaM. OCHOBH HH(MDOPMAIIMOHHOM 0e30macHOCTH onmepanuroHHbIX cucteM (Windows, UNIX).
Pa3pen 9. KoMObIOTEPHEBIE BUPYCHI

Knaccudukaiys KOMIbIOTEPHBEIX BUPYCOB. [IprMepHl KOMIIbIOTEPHEIX BUPYCOB, IPU3HAKH
3apaxenus. Kimaccupukanus aHTUBAPYCOB.

Paspen 10. Ananu3 nHGOpPMaIIMOHHON 0€30IaCHOCTH CETH IPEONPUATUS

[TnaHMpoOBaHME aHaIM3a CETEeBOM 0e30IacHOCTA. MHOTOYPOBHEBAS 3allluTa. TUIIEI aHAIN3a
6e3omacHocTu. CkaHUpOBaHUE yY93BUMOCTeH. [IpoTuBOelicTBre HHGOPMAIMOHHON pa3BedKe.
[IpoTuBOmENCTBHE aTaKaM Ha 0TKa3 B 00CITyKMBaHUU. AHAIU3 CETEBOTO TpaduKa.

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

3aueT

B1.B.08 3i1exkmponumaHue ycmpoicme u cucmem meeKoMMyHuUKauutii

ITenu oCBOEHUST MUCLUIIIAHEL

Llenpio IpenofaBaHusl QUCLHUIIIMHEL « DJIEKTPONIUTaHKUE YCTPOUCTB U CUCTEM
TEJIEKOMMYHUKAIIUI» SIBIISETCS:

M3y4yeHne OCHOBHBIX IPUHIUIIOB TPe00pa30BaHusl 3JIEKTPUUECKOU S9HEPTHH,
MCIIONIb3YEMBIX IIPY CO3TaHUM YCTPOMCTB rapaHTUPOBAHHOTO U Gecrepe0oitHOro
371eKTPONUTAHUS NHHOKOMMYHHUKAIIMOHHEIX CUCTEM.

MecTo pucuuniuHe B CTpykType OI1

HucuunnvHa «JJeKTPONUTaHUue YCTPOUCTB U CUCTEM TejlleKoMMyHuKanuii» 51.B.08
SABASETCS OUCIUNNNHONW YacTu, GopMUPYyeMOU ydacTHHKaMU 00pa30BaTeIbHBIX
oTHomeHuu 6rmoka 1 yueOHOTO IJlaHa MOATOTOBKM OakallaBpuaTa II0 HallpaBIeHHUIO
«11.03.02 MHDOKOMMYHUKAIIMOHHbIE TEXHOJIOTUU U CUCTEMHl CBA3u». H3ydyeHUe
OUCLUIIINHEL «JJIEKTPONUTaHNUE YCTPOUCTB U CUCTEM TEJIEKOMMYHUKALIA» ONUPaeTCs
Ha 3HaHUU AucUuniIvH(b) «TeopeTrudeCKue OCHOBHL 3JIEKTPOTEXHUKU»; «DU3NUECKUE
OCHOBHI 3JIEKTPOHUKN»; «DJIEKTPOHUKA».

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

- CrtocoGHOCTE OCYIIECTBIIAThE MOHTAXK, HACTPOUKY, PET'yIUPOBKY TECTUPOBaHNE 000PYIOBaAHMUS,
0TpaboTKy pekuMOB paboThl, KOHTPOJIb IIPOEKTHHIX ITapaMeTPOB PaO0Thl U UCIIBITAHUS
o0opymoBaHus CBsI3U, oOecreueHre COOTBETCTBUS TEXHUUECKUX [TapaMeTPOB
MH()OKOMMYHUKALMOHHBIX CUCTEM U /MJIM UX COCTABJISIONINX, YCTAHOBIEHHBIM
3KCIIJTyaTalliOHHO-TeXHu4YecKuM HopMmaM (ITK-11)

CopepxkaHue OUCIUIIINHEI

Paszpen 1. BeeneHue
OCHOBHBIE TTOHATHUS U OIIpefiesIeHNs CUCTEMBI 3JIEKTPONIUTAHUS U UX PYHKLIXOHAIbHbEIE

3JIEMEHTHL.
Pasgen 2. TpanchopMaTODE

O61ue cBepmeHus 0 TpaHchopMaTopax. PexxuMbl paboTH TpaHchopMaTopoB. Paboune
XapaKTEePHUCTHUKHU U IT0Ka3aTeNln KadecTBa TpaHCHOPMaTOpoB. Tpexda3Hble TpaHCHOPMATOPHL.
Pa3pen 3. BelpsMuUTeNIbHBIE YCTPOKCTBA

OO1mue cBefleHNs O BHIIPSIMUTEILHEIX yCTPorcTBaX. OCHOBH TEOPHUU BHIIpsMieHus. Pabora BY
Ha aKTUBHO-MHOYKTUBHYIO ¥ aKTUBHO- EMKOCTHYIO0 HAarpy3Ku. YIIpaBiisieMble BEIIPSIMUTEIN.
Paspen 4. [TaccuBHBIE CTIaXKUBAIOIINE QUILTPH

Ha3naueHue, CTPyKTypHas cxeMa, npu3Haku Knaccudukanuu CO. ITokazaTenu kauecTtBa CO.
[IpuHUIALE pacyeTa.

Pasmen 5. [TonynpoBONHMKOBEIE TPE06Pa30BaATEIN IOCTOSTHHOTO HATPSXKEHUS

HasHaueHue mpeobpa3oBaTesie MOCTOSHHOTO HaMpsiKeHus. [IpuHIMI Tpeobpa3oBaHus
IIOCTOSTHHOT'O HalpsiKeHUs B mepeMeHHe. Kimaccudukanus, moKa3aTenn KayecTBa U 001aCTu
npuMeHeHnus [1ITH. AHanu3 0CHOBHBIX CXEM TPaH3UCTOPHBIX UHBEPTOPOB.

P TabUIM3aTOPLI HAMPSIXKEHUS U TOK

O6mue cBemeHus 0 cTabumu3aTopax. KoMneHcanuoHHbIe CTaOUIN3aTOPEI TOCTOSTHHOT'O
HaIpsXeHUs U TOKa ¢ HenpephBHEIM perynupoBanueM (HCH). KoMmneHcalnoHHBIE
CTabMTM3aTOPEI TOCTOSTHHOT'0 HAIIPSI2KEHUS C UMIIYJIbCHBIM perynupoBanueM (MCH).
CTtabunu3aTopsl IePeMEeHHOT0 HAMIPSKEeHUs ¥ TOKa.

Paspen 7. Mcrounnky 6ecrepe00HHOT0 NUTAHUS
O6mue cBemenust 00 MBI, kmaccudukanusi. OCHOBHBIE CXeMHBIE PEIIeHHS.

Pazpen 8. CTOYHUKY 31€KTPOCHAOXKEHNS

OcHoBHEBIE TpeOOBaHUS, IPENbIBIAEMbIE K UICTOYHUKAM 3/1eKTpocHabxkeHus. Knaccudpuxkanus
HMCTOYHUKOB 3JIEKTPOCHAOXKEHUS.

Paspgen 9. XumMu4ecKre UCTOYHUKY TOKA

Knaccudukauus XUT. OCHOBHBIE TUIIEI aKKyMyIATOPOB. [Toka3zaTenu kadyectBa XUT.
YCTpOICTBO, OCHOBHBIE XapaKTEPUCTUKU, pacyeT PeXKUMOB PaOOTHL.

Pazpen 10. C3II TeneKOMMYHUKAIMOHHEIX cucTeM. HanmpaBnenus pa3putug CITI
HasHauenue u knaccuduranusa CIII. Tloctpoerue MmoaynbHEIX IITY ¢ 6ecTpanchopMaTOPHBEIM
BxozmoM. Bri6op gacToTh npeobpa3oBaHus. [IoBrimenue Hagexuoctu CIII.

OO1mas TPyA0EMKOCTD AUCITUIIINHEL

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

3auer

b1.B.09 ®u3uka (cneuzaaevl)

lenu ocBOEHUS OUCLUUIIIUHEL

Llenpio mpernofaBaHus QUCIUIIIUHE «dU3KKa (CIEITIaBhl)» SIBIISETCS:

byHOaMeHTanbHAs TOATOTOBKA CTYAEHTOB 10 (puU3nKe, KaK CPefiCTBO 00ILIET0
KOTHUTMBHOT'O PAa3BUTHUS YEJI0BEKA, CITIOCOOHOTO K MMPOM3BOACTBEHHO-TEXHOIOTHYECKOM
Y IIPOEKTHOM HesATeIbHOCTH, 00ecreynBaoIel MOJEePHU3ALINI0, BHEAPEHNE U
9KCIITyaTallUI0 PA3IMYHBIX CPEICTB CBSI3H M Kak 0a3a [Jisd U3y4YeHUs CIeIHabHBIX
NUCUHUIIINH; GOPMUPOBaHNE HABHIKOB UCIIOIh30BAHNS OCHOBHBIX 3aKOHOB [JUCIUIIIMHEI
K pellleHuIo 3afay, CBSI3aHHBIX C TPOGEeCCUOHAIbHON NeITETbHOCTHIO; GOPMUPOBAHUE Y
CTYHOEHTOB HayYHOT0 MUPOBO33PEHUSI, YMEHUS aHATU3UPOBATh U HAXOMUTh METO/EI
peleHust GuanyecKux mpodieM, BO3HUKAIOIIUX B 00IaCTH, CBI3aHHOH C
TpoheCCUOHANIbHON NeATEIbHOCTEIO. AKTYalTbHOCTh U3yUeHUs yueOHOM TUCIIUIIIINHEI B
paMKax OCHOBHOU IpodeccruoHambHOM 00pa30BaTENbHOM ITPOrpaMMEl 00yCITOBIEHA
HEe00XOUMOCThI0 OCBOEHHUS CTYHEHTAMU OCHOBHBIX 3aKOHOB OIITHKY ¥ KBAHTOBOM
(bU3NKK, OCBOEHKE METOIOB PEeIeHUs TUIIMYHBIX PU3NUYECKUX 3a/iay, U3yUeHHSs
METOJIOB ITPOBeeHMs U 06paboTKM PU3NYECKOTO IKCIIePUMEHTa, YTO ITO3BOJISIET
bopMUpPOBaTh U PA3BUBATh YHUBEPCAJIbHEIE, 00IIEeIpPodeCcCrOHaTbHEIE U
npodeccroHanbHble KOMIIETEHIIUY OYAYIIEro ClienuanucTa.

MecTo pucuuniavHe B CTpykType OII1

Oucnunnuaa «Pu3uka (cmernrinasnl)» B1.B.04 gaBnseTcs OUCIUIIMHON YacCTH,
dbopMupyeMoil yyacTHUKaMu 00pa30BaTEeNIbHLIX OTHOIIEHUHU O610Ka 1 yueOHOro miaHa
IOATOTOBKK OaKanaBpuaTa o HampaBneHuioo «11.03.02 WHGDOKOMMYyHUKAUMOHHEIE
TEXHOJIOTUU U CUCTEMH CBA3W». HM3ydyeHume gucuuniauHbel «®u3uka (CmelriaBel)»
OTIHpaeTCs Ha 3HaHUM OUCHUIIUH(bI) «BrIclIasgs MaTeMaThKa»; «Teopus BepPOSITHOCTEM
¥ MaTeMaTh4ecKas CTaTUCTHKa»; «DU3UKa».

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

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

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

- Cnoco0eH caMOCTOSITETLHO IIPOBOIUTE SKCIIEPUMEHTaIbHbIE NCCIIENOBAaHMS ¥ UCII0Ib30BaATh
OCHOBHBIE ITpHEeMBI 00pab0TKH U NIpefiCTaBIeHUS MONyYeHHBIX faHHbIX (OITK-2)
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- Crioco6GeH OCyIIeCTBISATh MIOMCK, KPUTUYECKUY aHANIM3 ¥ CUHTE3 HH(DOPMALUU, TPUMEHSTh
CHCTEMHBIN TIOMXOI IS PEIeHUs MoCcTaBIeHHbX 3amayd (YK-1)

CopepxkaHue OUCIUIIINHEI

Paspen 1. BonHoBas onTrka

OnemeHTH ¢oTomeTpui. [lIKana 31eKTpOMarHUTHHIX BOTH. ['eoMeTprUecKas ONTHKA.
HHTepdepeHnus ceeTa. YCI0BUSI MaKCUMyMOB U MUHMMYMOB. BpeMeHHas U IPOCTpaHCTBEHHAS
KOTepeHTHOCTh. UHTep(depeHmoHHbIe ONBITH. UHTephepeHrs B TOHKUX IIJIeHKax. Judpakuus
cBeta. [udpakuus Openens u @payurodepa. [IudppakunonHas pemetka.llongpusaius cBeTa.
EcTecTBeHHBIN U IONAPU30BaHHLIM CBET. 3aK0H Marntoca. 3akKoH bpioctepa. [IBoiiHOE
JIydelnpesoMIeHUE.

Pa3pen 2. KBaHTOBas ONTHKA U aTOMHas QU3rKa

3akoHH TemnnoBoro usnydenus. ®oroaddext. Ksantosas runoresa u popmyna IlnaHka.
KopnyckynspHO - BOJTHOBOY Oyanu3M cBeTa. JInHeluaThle cieKTphl. QopMmyna banbmepa.
[Toctynatsl Bopa. BopoBckas Momenb aToMa BOZOPOaa U ee HepocTtaTKu. ['unoresa ne bpoiins.
BomHOoBEIE CBOMCTBA MUKpo4YacTHull. COOTHOIIEHNE HeolpeneneHHoCcTel ['eiizeH0epra.
Ypasuenue llpenunrepa. KBaHToBas 4acTulla B OQHOMEPHOU OTEHIUAIBHOU sIME.
KBaHTOBOMexaHWYeCKast MOZeJIb aToMa BOgopona. KBaHTOBLIe YucCiia ¥ YPOBHU 3HEPTUMU.
[TpaBuna or6opa. CnuH.

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL
108 gac(oB), 3 3ET
dopMa IpoOMeKyTOUHOM aTTECTALUN

3auer

b1.B.10 3aeKkmpoHuka

Llenu ocBOeHUS OUCLIUIIIMHEL

Llenbio mMpernogaBaHus JUCIUILIMHEL «DJIeKTPOHUKA» SBIISIETC:

IIOITOTOBKa 0aKajaBpoOB B 00/1aCTH GYHKIIMOHUPOBAHUS 9JIEMEHTHOMN Oa3bl
PagMo3IeKTPOHHOM aNapaTyphl ¥ CO3aHue He0OXOOUMOM OCHOBEI IJIsSI YCIIELTHOTO
OBJIaMieHuUs TIOCTIeOYIOIIUMHY CIIeI[HaTbHEIMY OUCIUIIMHAMY Y4eOHOro MiIaHa.

MecTo pucuuniavHel B CTpyKType OI1

OucuunnvuHa «3nekTpoHuka» b1.B.10 aBnsieTca muCUUIIXHON YacTh, GOPMUPYEMOU
y4acTHUKaMu 00pa30BaTeIbHEIX OTHOIIEeHUU 6noKa 1 y4eOHOro mjaHa MOATOTOBKHU
O6akanaBpuarta mo HampaBneHuio «11.03.02 UHGOKOMMYHUKAIIMOHHBIE TEXHOJIOTUHN U
CUCTEMBI CBA3U». M3ydeHHWe OUCHUNIUHE «JJIEKTPOHUKA» ONHUpaeTCs Ha 3HAHUU
opucuunnauH(bel) «Bricmas MaTeMaTHKa»; «TeopeTHYeCKHUe OCHOBH
9NIEKTPOTEXHUKHU»; «DHU3UKA».
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TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

- Crtoco6eH caMOCTOSITe/IbHO IIPOBOOUTE 9KCIIepUMeHTalbHEE NCCIIEN0BaHUS U UCII0Ib30BaTh
OCHOBHBIE ITpHeMBI 00pab0TKY U NIpefcTaBIeHUS MONy4YeHHBIX faHHbIX (OITK-2)

- CriocoGeH IPOBONUTH PacyeThl 10 IPOEKTY CeTel, COOPyKEeHUM 1 CPEACTB
MH()OKOMMYHUKALIMY B COOTBETCTBUY C TEXHUYECKUM 3a/laHUEM C HCII0JIb30BAHNEM KakK
CTaHOAPTHBIX METOAOB, IIPUEMOB U CPEICTB aBTOMAaTU3aluu IPOEKTUPOBaHU, TaK U
CaMOCTOSITEJILHO CO3[JaBaeMBIX OpUTUHAJIBHEIX ITporpamm (I1K-22)

CopepxkaHue OUCIUTIINHEL

Paspmen 1. KQH!;T[!yKTI/IBHQ-TQXHQZIQI"I/I‘-IQQKI/IQ OCHOBEI MUKDOJJIEKTPDOHUKH.
OCHOBHEIE TTIOHSTHSI MUHKPO3JIEKTPOHUKH. FI/I6pI/II[HBIe HWHTEerpaJibHbI€ CXEMEI. TOHKOIIIEHOYHEIE

¥ TOJICTOIIJIEHOYHBIE CXeMbl. [10/TyITPOBOIHUKOBLIE HHTETPAJIbHEIE CXeMbl. CITIOCOOB! U30JISIUN
MHTEeTpaJibHbIX 3JIEMEHTOB. JJIEMEHTH II0JIyIIPOBOAHUKOBEIX UHTEIPaIbHEIX cXeM. ba30Bbie
TEXHOJIOTUYECKHe OTepaluy, UCII0Ib3yeMble IIPU CO3TaHUM MHTErPabHbIX cxeM. OCOGeHHOCTH
OO0MIBIINX UHTETPATIBHBIX CXEM.

Paszgen 2. OCHOBHI CXeMOTEXHUKY aHAJIOTOBLIX HHTETPAJIbHEIX CXEM.

CocTaBHbBIE TPAH3UCTOPHL. ['eHEPATOPEI CTAOUIIBHOTO TOKA. [JuHaMUYecKas Harpy3ka. CxeMel
CIOBUTra MOTEHIMAaIbHOr0 YPOBHS. OCHOBHBIE KaCKa/ibl aHaJIOTOBBIX MHTETPAJIBHBEIX CXEM.
OmnepallioOHHBEIE YCUTTUTENIN - OCHOBA 371eMEeHTHOM 0a3bl aHaIOT'OBHIX MHTETPAIbHBIX CXEM.
Crnenuanu3upoBaHHbBIE MHTEIPAJIbHBIE CXEMBI, UCIIOJIb3yeMbIe B TEIEKOMMYHUKAIIMOHHOU
amnmaparype.

Pa3pen 3. OCHOBEI CXeMOTEXHUKH NUGPOBLIX NHTEIPANIbHBIX CXEM.

Jloruyeckue onepaluu U JOTHUYEeCKre 371eMeHTE. OCHOBHEIE ITapaMeTpPHl u(POBHIX
VHTEeTrpaJIbHBIX CXeM. [[MOIHO-TPaH3UCTOPHAS U TPAaH3UCTOPHO-TPAH3UCTOPHAS JIOTUKH.
OMUTTEPHO-CBA3aHHad JTorMKa. UHTerpanbHas MHXKEKIIMOHHAS JIOTUKa. JIoTudyecKrue 31eMeHTE
Ha M[III- u METI-Tpan3ucTtopax. Tpurrepsl. 3anoMuHawIue yCTPOUCTBA.

OO61masi TPYyIOEMKOCTb TUCIUITITAHEL
108 gac(oB), 3 3ET
®opma TPOMEKYTOUYHOM aTTECTALIUU

3auger

b1.B.11 ITu¢gposast 06pabomka cu2Hanos

ITenu oCBOEHUS MUCLUIIIAHEL

Llenbio pemnomaBanus qucHUIINHE «[{udpoBass 00paboTKa CUTHATIOB» SIBJISETCS:
npuoOpeTeHre 6a30BEIX 3HAHUY ¥ HABHIKOB B 00J1aCTH IIU(PPOBOA
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obpabotkucurtranos (LIOC).

MecTo pucuuniavHel B CTpykType OI1

Oucnunnuia «Iludpopas oOpaboTka curxHanoB» b1.B.11 sgBnseTcs OUCIUIIUHON
yacTtu, popmMupyeMod yyacTHUKaMu 00pa3oBaTeIbHBEIX OTHOIIeHU 010Ka 1 yueOHOTO
njTaHa TNOATOTOBKM 6GakanaBpuaTa no0 HanpaBiaeHuio «11.03.02
VHPOKOMMYHUKAIMOHHBIE TEXHOJIOTUYU U CUCTEMBHl CBA3U». M3ydyeHUe OUCLUIIUHEL
«[Iudposas 06paboTKa CUTHAIOB» OIMPAETCS Ha 3HAHUM OUCIHUIIIKH(bI) «IUCKpeTHas
MaTeMaTHKa».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

- Cnoco0eH TpUMEeHSTh METOMBI ITOMCKA, XpaHeHus, 00pa00TKM, aHaIu3a U IPeICTaBIeHUs B
TpebyemMoM popmaTe nHGOPMAIUK U3 PA3IMUHBIX HUCTOYHUKOB U 0a3 JaHHBIX, COOIIONas IPH
3TOM OCHOBHEIE TpeOoBaHUS WHGOPMaNKoHHOM 6e3omacHocTu (OITK-3)

- Crioco6GeH IPOBOAUTH PacyeTHl 10 IPOEKTY CeTel, COOPyKEHUM U CPENCTB
MH()OKOMMYHUKAIIM B COOTBETCTBUY C TEXHUYECKHUM 3aflaHUEM C MCII0JIb30BAHUEM KakK
CTaHOAPTHBEIX METOMOB, IPUEMOB M CPE[ICTB aBTOMATH3AlNH ITPOEKTUPOBAHHUS, TaK U
CaMOCTOSITENIBHO CO3[aBaeMbIX OpUTUHAIbHBIX mTporpamMm (ITK-22)

CopepxkKaHue OUCIUIIINHEL

Pazgen 1. Beegenue B [1OC

OcHOBHBIE TUIBE CUTHAJIOB. HopMupoBanue BpeMeHU. TUIIOBEIE AUCKPETHLEIE CUTHAIIEL.
HopMmuposanue gacTotsl. OCHOBHAS mmoioca 4acTtoT. O6obmenHas cxema [1OC

Pasgen 2. MaTeMaTtudeckoe onucanue JIJIC Bo BpeMeHHOU 06/1acTu

Ounpepnenenuve u cBorctBa JINC. UMnynbcHas xapakTtepuctuka (UX). Popmysia CBEepTKHU.
PasnocTtHOe ypaBHeHue (PY). PekypcusHrle u HepekypcusHble JIIC. KUX u BUX JINIC.
OnpepneneHve u epBblil KpUuTepuil ycrouuusoctu JIIIC

P MaTeMaTuyecK M1MCaHu B Z- TH

OmpepeneHue u CcBoMCTBA Z-mpeobpa3oBanusi. COOTHOIIEHWE MEXKIY P- U Z-TJIOCKOCTSIMH.
Brruncnenne o6paTHoro Z-npeobpa3oBanus. [lepenaTouHast GYHKIUS U ee Pa3HOBUOHOCTH.
CBsa3b ¢ PY. Bropoil KpuTepuul yCTOUYUBOCTU

P 4. MaTemMaTuyeckK HUCaHU B YaCTOTHOU TH

YacToTHasa XapakTepuctuka. CBs3b Cc nepemgaTouyHor pyukuuen. A9X, @YX u ux CBOUCTBa.
Pacuet u ananu3 A4X u OUX

Pazgen 5. Ctpykrypel JITIC

OmnpepneneHue CTPYKTYphl. CBA3b C BUAOM NepefaToyHoM ¢GyHKIMKA. OCHOBHBEIE Pa3HOBUTHOCTH
CTPYKTYD

Paspen 6. [Tudposeie puabTpel (11D

Omnpenenenve u Knaccudukanus [I®. Itansl mMpoeKTUPOBaHUA. 3afgaHue TpedoBanui K AUX.
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KUXdunstps! ¢ nunernor @YX, Cunte3 KUX-QpuabTpoB: MeTON OKOH; METOJ HauIy4dllen
PaBHOMEPHOM (4eOrIIeBCcKoM) annpokcuMaluu. CuaTe3 BUXunbTpoB: MeTO HHBAPUAHTHOCTH
WX; meTon OunuHenHOro Z-mpeodpa3oBanusi. AHanu3 xapakTepuctuk KUX- u BUX-hunpTpos
Paspgen 7. OnncaHue OUCKPETHHIX CUTHAIOB B YaCTOTHOM 06/1acTu

CroexkTpasnbHas IJIOTHOCTD U ee CBOMCTBA. CBS3b CIEKTPaIbHAIX IIJIOTHOCTEHN IUCKPETHOTO 1
aHaJIOroBOr0 curHanoB. Onepauuu CO CIEeKTPaJbHOU IIJIOTHOCTHIO

Paszpen 8. [IuckpeTHoe npeobpa3oBanne ypre (JII1P)

IT1® meproguyeCcKUX ¥ KOHEYHBIX IIOCIenoBaTenbHocTel. CBoucTBa [II1O

Paszmen 9. BricTpoe npeobpa3oBanue Pypre (BI1D)

OueHka BeruncauTenbHou cinoxHOCcTU 11O, Anroput™m BI1® Kynu-Trioku. Oreska
BHIUUCIUTENBHOU croxHocTU BII®. Havansusle ycnosus BII®. Brictpoe Beruucnerue ONIIO
Paspmen 10. 9¢ddeKTH KBaHTOBAHNWSA B IUMPOBHIX CHCTEMAaX C PUKCHPOBAHHON TOYKOMN
HcTtouHukM om00K KBaHTOBaHUS. d(PPeKTH KBaHTOBaHUS: IyM ALITT; cCOOCTBEHHBIN LIyM

11 (POBOY CUCTEMBI; OIMMOKY KBAHTOBaHMUSA KO3 (DULMEHTOB IepefaTOuYHON QYHKINN; OIMUOKI
MepeInoIHeHUsI CyMMaTOPOB

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

3aueT

Bb1.B.12 Teopus 31eKmpu4eckoli cés3u

ITenu oCBOEHUST MUCLUIIIAHEL

Llenpio mpenofgaBaHus QUCHUIIIUHEL « T€OpUs 9IeKTPUYECKOU CBSI3U» SABIIETCS:

Llenbio mpenofgaBaHus QUCHUIIIUHLEL « TeOpHus 9JIEKTPUYECKOU CBSI3U» SIBISIETCS
13J102KeHre OCHOBHBIX 3aKOHOMEPHOCTeH o0MeHa nHGopMaluel Ha PacCTOSHUHY,
00paboTky, 3pGeKTUBHOM Mepeayy ¥ IOMEeX0YCTOMYNBOTO IPHEMA B TEXHUYECKUX U
€CTEeCTBEHHBIX CHCTEMAaX Pa3IMYHOr0 Ha3HauYeHUus U GOpMUPOBaHUS QPyHOaMeHTaIbHBIX
3HAHUM OCHOB TEOPHUHU JETEPMUHUPOBAHHBIX U CITy4alHbIX aHAIOTOBHIX U IMU(POBHIX
CUTHAJIOB ¥ CUCTEM UX ITpeoOpa30BaHus, OCHOB IIOCTPOEHUS COBPEMEHHBIX CUCTEM
dbopmupoBaHus , 00pabOTKY U ITepefadyy CUTHAIOB, METONOB aHAIOTOBOM U ITu(POBOM
MOAYJISILIMYM CUTHAJIOB [JI1 KaHAJIOB C IOMEeXaMy B TOM YHUCJI€ ONTUYECKUX, IPUHIUIIOB U
METOMIOB MHOTOKaHaJIbHOU Iepefadyy, XpaHeHus, pacupeneneHus U IpueMa
IVCKPETHBIX U HEIIPEPHIBHBIX COOOIIEHNM, METOIOB ITOBBILIEHUS SHEPTETUUECKON 1
CIIeKTPaIbHOM 9P GEeKTUBHOCTH CUCTEM MH(DOTEIeKOMMYHHUKAINY 6a3uPYIOMUXCS Ha
dbyHOaMeHTaIbHOM TEOPUU BPEMEHHOT0, CIIEKTPaIbHOI0 ¥ KOPPEISILUOHHOTO aHaIKu3a
CHUTHAJIOB, B TOM YHCJIe B OIITUYECKOM [IMalla30He, CII0COOCTBOBAThH PA3BUTHIO
TBOPYECKUX CIIOCOOHOCTEN CTYOEHTOB, YMeHUI0 (OPMYyIUPOBaTh U PellaTh 3afaun
OTNITAMU3AIIAU CHCTEM CBSI3U, YMEHUIO TBOPYECKY ITPUMEHSTh U CAaMOCTOSITEIbHO
TIOBBILIIATH CBOM 3HAHUS B 00/1aCcTH UHPOTEIEKOMMYHUKAINN, GOTOHUKYU U
ONITOMH(OPMATHUKH.
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MecTo gucuunIuHLL B CTPyKType OI1

HucuunnvHa «Teopus snekTpudeckou cBa3u» b1.B.11 aBasgeTcsa OUCIUINIMHON YaCTH,
dbopMHUpPyeMoi y4aCTHUKaMU 00pa30BaTeIbHEIX OTHOIIEHUH 00Ka 1 yueOHOro miaHa
IIOATOTOBKY OaKajaBpuaTa mo HampaBjeHuio «11.03.02 MHGPOKOMMYyHUKAIIMOHHEIE
TEXHOJIOTUHU M CUCTEMHl CBA3u». H3ydeHHe OUCHUNIUHB «Teopus 3MeKTPUUeCcKou
CB3W» OIMPAETCSd Ha 3HAHUM OUCHUUIININH(BI) «Bricilasgs MaTeMaTuKa»; «[luCKpeTHas
MaTeMaTuka»; «TeopeTHYeCKHe OCHOBH 3JIEKTPOTEXHUKHU»; «DPU3MYeCKHEe OCHOBHI
3JIEKTPOHUKM».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

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

- CriocoGeH IPOBOAUTH PacyeThl 10 IPOEKTY CeTel, COOPyKEHUM U CPENCTB
MH()OKOMMYHUKAIIMM B COOTBETCTBUY C TEXHUYECKUM 3aflaHUEM C MCII0JIb30BAHUEM KakK
CTaHOAPTHBEIX METOMOB, IIPUEMOB M CPE[ICTB aBTOMATH3AlNH IPOEKTUPOBAHHUS, TaK U
CaMOCTOSITENIBHO CO3[aBaeMhbIX OpUTUHAIbHBIX mTporpamMm (ITK-22)

CopepxkKaHue OUCLUIIIUHEL

Paspen 1. O61ue cBeIeHUs 0 CUCTEMAaX 3JIEKTPOCBSI3U
[TonsTue nudOpMaluy, CoobIIeHUs, CUTHaIa. Mofienb CUCTEMEI ITepenadyn

nHpopmauuu.Knaccudukaliiss CUTHAIOB B KaHallaX CBsI3u. MicTopuyeckue faThl B UCTOPUHU
cBsi3u u TenekoMmmyHuKanuit. ASCII (American Standard Code for Information Interchange).
Tenerpadusiii TpéxperucTpoBsiil Kog MTK-2. MeTonsl cCHCTEMHOTO aHanu3a
TelIeKOMMYHUKaIKii. BpeMeHHOM U YaCTOTHBIM aHalu3. BepOsSITHOCTHBIE ITOAXOMAL! B
IIOCTPOEHUH U ONITUMHUIALUY CUCTEM CBsI3u. CTaTUCTUYECKAs Teopus 00OHAPYKEHUST CUTHAJIOB U
OLIEHKM WX TapamMeTpoB. Teopus: nHGOpMaIuu U KogupoBaHus.CoobiieHre U CUTHAIIL
PapnoTrexHn4yecKue LeNU U CUTHAJIB: aHAJIOrOBhle, KBAHTOBAHbIE, QUCKPETHRIE, IIU(DPOBHIE.
Mogpens npouecca KOMMYHUKAIMUA. JTaJl0OHHasd MOOEe/lb B3aUMOEMCTBUS OTKPBITEIX CUCTEM
(OpenSystemlInterconnect - OSI). OcHoBHbIe TpeoOpa3oBaHus NHGOPMALMOHHEIX CUTHAJIOB B
urdpoBoy cBa3u. PopMaTUpOBaHKe: 3HAKOBOE KOOUPOBaHUeE, IUCKPETU3ALIUS,

kBaHTOoBaHue, MMIKM. Ilepemaua BugeocuruanoB: NRZ, camocuHXpoHU3UPYyIOLIecs GopMaTH,
(dha30Boe KOOUpPOBaHUE, CTPYKTypa CUCTEMEI Tepefayu uHdopmanuu, Knaccudukauus KaHanioB
nepenayu HHGOPMAIIKH.

Paspmen 2. CoeKTph IepHOIUYEeCKUX ¥ HEIIePHOOUYeCKUX CUTHAIOB. IIpeo6pa3oBanue Oypre
BekTopHble Mofienu curianoB. O6001ieHHbIN sl Pyphe.BeKTOPHOE IpefcTaBlieHNe CUTHAIA.
[TousiTue 6a3uca, HOPMEI, CKaIIPHOTO ITPOKM3BEeieHUs CUTHAJIOB, OPTOTOHAIbHOCTH CUTHAJIOB,
OPTOHOPMMPOBAHHOTO Oa3uca CUTHaNoOB. AnreOpanyeckasi CTPYKTypa IIPOCTPAHCTBA CUTHAJIOB.
['eomeTprueckas CTPYKTypa IIPOCTPaHCTBa CUTHAJIOB. HopMa curHasna. JHeprus CUrHasia.
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MeTprKa IpoCcTpaHCTBa CUTHaIOB. CKanspHOe MPOU3BefeHre CUTHAIOB. ba3uCHEIe CUTHAIHL.
O60061mmenHti psin OypbeCreKTphl TEPUOTUYECKUX CUTHAIOB. QOPMEI CIIEKTPAIbHOTO
IIpefCTaBIeHNS IEPUOOUYECKOT0 CUrHasa. CIIeKTpH IepUOJAYECKHAX CUTHAJIOB INHEWYaThIE U
ouckpeTHble. CIIEKTPEl HEIIePUOAUYEeCKUX CUTHAIOB. Mofenb HellepuoguieCcKoro CUrHasa Kak
IIpefebHOrO ClIy4asi IepUuogUieCcKoro CUTHaja , KOraa Iepuoy IIOBTOPEHUS CTPEMUTCS K
6eckoHeyHOCTH. ®U3UUYECKUIN CMBICIT CIIEKTPaJIbHOM IJIOTHOCTH CHTHala. MaTeMaTU4eCKu U
(bu3MYecKuil CIeKTp HeIlepuoaniecKoro curiana. [Ipsmoe u obpaTHoe mpeobpa3oBanre Oyphe.
CoiicTBa npeobpa3oBanus dypre.

Pasgen 3. CieKTpanbHO-KOPPENIIIMOHHLIN aHaln3 IeTePMAUHNPOBAHHBIX CUTHATIOB B
“H(DOTEIeKOMMYHUKAIIUH.

AHanuTHU4YecKuil cCurHan. KBagpaTypHBIM U CONPSKEHHBIN CUTHAILL. [Ipeobpa3oBaHue
T'unbbepta. CrieKTpaibHas MIOTHOCTh aHAaIUTUYECKOT0 CUTrHasa. [IpeoOpa3oBanue ['unbbepra
BO BpeMeHHOM obnacTu. [Ipeobpa3oBanue ['nnbpbepTa Bo YacTOTHOM obmacTu. [Ipeobpa3oBanue
T'unbbepTa Oy TapMOHUYECKUX CUTHANOB.IIOHSATHE Y3KOIOIOCHOTO curHalna. opMupoBaHue
KOMIIJIEKCHOM orubarolel IoI0CoBOro CurHana.Pacnpenenesnre sHEPTUY B CIIEKTPE
HeIepruoJUYecKoro curtana. PaBeHcTBo ITapceBans u o6obuieHHas ¢popMyta Pases.
OHepreTUUECKUM CIEKTP CATHala. PacnpepnenieHre SHEPTUHU B CIIEKTPE BEIeCTBEHHOT O
HeIepuoguiecKoro curuasna. I¢hdekTrBHas IIMPHHA ClIeKTpa curHana. KoppensiuuoHHbE
MOMENHY JeTeEPMUHAPOBAHHBIXCUTHAIOB. ABTOKOPPENAIMOHHAs (PYHKIIKS BEIIeCTBEHHOTO
curtana (AK®)u ee cBoiicTBa. CBa3b AK® cursasna ¢ ero SHepreTu4eCKuM cruekTpoM. AK®
[IepUONUYEeCKOro Bell[eCTBeHHOI 0 curtasa. CBepTka cUurdasnoB. CUTHAT Ha BBIXOJe JIMHEUHOU
cucTeMbl. HaCTOTHAS XapaKTEePUCTUKA JIMHENHOU CUCTeMBl. CBEPTKa [IBYX CUTHAJIOB BO
BPEMEHHOM U 4acTOTHOM ob6nactu. COOTHOIIEHNE MEeXKIy CBEPTKOM U KOPpPeIsluen.

Pazpen 4. [IicKpeTHREIE CUTHAIIBL B DAINOTEXHUKE U TEIeKOMMYHUKAINK. CIIEeKTPH IUCKPETHRIX
curHasnos .JIucKkpeTHoe npeobpa3oBanne ypre. Anroput™mel BIID,

I¥ucKpeTH3anus aHaaoroBoro curiana.Teopema KorenbHruKoBa. [ucKpeTHOe mpeoOpa3oBaHue
®ypoe.[luckpeTr3alys 10 BpeMeHU U KBaHTOBaHUE 110 YPOBHIO. CTPYKTypa U pa3psigHOCTh
AIITI. Ilym KBaHTOBaHUA. AMINIUTYOHO-UMITyIbCHasA Moayianusa (AWUM), mupoTHO-UMITyIbCHAS
mopynauus (IIIMM), Bpemsa-uMnynbcHasg Mopyianus (BMM), uMIyIbCHO-KOOBas MOAYISALIUS
(MKM). MaTeMaTr4ecKasi MOJIeIb IUCKPETU3UPOBAHHOI0 CUTHAla. TeopeMa KoTenbHUKOBA.
O6o00mmenHsi psan Oypbe 1o cucTeMe 6a3UCHBIX (OPTOrOHANBHEIX) QYHKIUN KoTenmbHUKOBa (pSin
KorenbHuKkoBa) BoccTaHOBIEeHNE aHAIOTOBOTO CUTHAA 110 AUCKPETHRIM OTCYeTaM.
CnekTpasbHas MIOTHOCTh 6a3ucHBIX QyHKIMN KoTenbHuKoBa. CIIEKTP AUCKPETU3UPOBAHHOTO
curHarna. [Ipeobpa3oBanue Oypre s OUCKPETH3UPOBAHHOTO CUTHana. IhdeKT HamoKeHUs
MIPY OVCKPETU3aluu - 3jaucuHr. CIeKTp AUCKPEeTU3UPOBAaHHOT 0 CUTHAa MPU MPOU3BOJIbHOU
dbopMe IUCKPETUIUPYIOLUINX UMITYIHCOB, OTIMYHEIX O ebTa-QyHKINM. Mogennb OUCKPETHOTO
CHTHAaJIa B YaCTOTHOM oOnacTu. [IuckpeTHoe mpeobpa3oBanue ®ypre. [ToBopaunBalolme
MHOXKHUTENN U X CBOMCTBa. bricTpoe npeobpa3osanue Oypre (BIIP) . Anroputmsl BIIO ¢
IIpOpexuBaHUEM 110 BpeMeHu. Anroputmel BI1® ¢ mpopexuBaHUeM 110 YacToTe. [IpuMeHeHne
BIT® nid BEIUMCIIEHUST CBEPTKHU.

P M SIS CUTHAJIOB B HOTEXHUKE ¥ TEIeKOMMVHUKAIINNA

Bupgbl aHanoroBoy MOAYIALKNA: aMINIUTyAHASA MOAYJISLUS, yriioBasd Mogynsanusa( UM, OM,
OO®M), MrHOBEHHa MOnHas a3a, MTHOBEHHAs 4aCTOTa. BpeMeHHBIeN BEKTOPHEIE JUarpaMMbl
MOAYJIUPOBaHLIX CUTHAaI0B. CIIEKTPE MOYIUPOBAHHLIX CUTHAIOB. Hemonynsanus AM cursana.
AMINIUTYOHOE IeTEeKTUPOBaHKe, KBalpaTUYHOE NeTeKTUPOBaHNe (HemuHelHoe Tpeobpa3oBaHue
B pexXUMe MaJioro CUTHasla). banaHcHas MOTyNIsALMs CUTHAJIOB U IIOfaBJIeHNEe HECYIIETO0
CUTHAaJla. YHUBePCaIbHBIM KBafpaTyPHBIM MOOyIaTOp. PopMUpOBaHNEe KOMIIJIEKCHOU
orubatomeit (Baseband signal).lludpoBast mogymnsius curianoB. CUTHAIB C AUCKPETHOM
aMIUITUTYIHOU Momynsinuei. [JuCKpeTHas YaCTOTHAs MOOYJISILUXS CUTHAJO. [JucKpeTHas ha30Bas
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MOAYJISLKS CUTHAJIOB. [[MCKpeTHas KBaApaTypHas MOTYISALNS CUTHAIOB. T€XHOJIOTUY U BUAHI
11 POBOM MOAYISAIMYM B COBPEMEHHBIX CUCTeMax CBsi3u. LludpoBasi OuHapHast MOTYJISIUS: OOUH
CHUMBOJI - oguH 6uT. CUrHanIbHEIE CO3Be3aus, ha3oBast MIOCKOCTh CUHGpa3HOo! | 1 KBafipaTypHOI
Q xommnoHeHT. LludpoBas kBagpaTypHas Momynsius KAM 16: ogun cuMBoin - 4 6uTa B TOM XKe
nosioce yactotr.Kop I'pes. Pemetuatas Mogynanusa. CUrHaJIbHBIE-KOOBEIE KOHCTPYKLIUYT
IKA(POBEIX CUTHAJIOB.[I0MEX0YCTOMYUBOCTE PA3NTUYHAIX BUOOB MOOYIAINA.

Pa3pen 6. MaTemaTnyeckue MOOeNy CAYYaWHBIX IPOIeCcCcoB. [TpoxoxaeHne CIy4anHbIX

IIPOLIECCOB Yepe3 NUHEHHEIE IIelH.
CnyuaiiHble CUTHAJIB ¥ X CTaTHCTUYECKNE XapaKTePUCTUKU: QYHKIUS paclipefie/ieHus

BEPOSITHOCTH , IIJIOTHOCTD pacIpeneeHnsl BEPOITHOCTU. YMCIIOBEIE XapaKTePUCTUKU3aK0Ha
pacnpefeneHus: MaTeMaTUYeCKOe 0XKKgaHNe, IUCIIePCUsi, aBTOKOPPeNsILUroHHAasA QyHKINS
CIIy4alHOro nponecca. CtalroHapHble ¥ 3progudeckue Curtasbl. CUrHaIEL C HOpMabHbIM
3aKOHOM paclpeneeHnsl BEPOATHOCTA MTHOBEHHEBIX 3HaUeHU. CBA3b KOPPEIALUY U
He3aBHCHUMOCTU BEHIOOPOK M3 HOPMaJIbHOTO Clay4daiHoro curaasna. Cesisb AK® c sHepreTudeckuM
CIIEKTPOM CJIy4alHOT0 CUTHaja, TeopeMa BuHepa - XuH4uuHa, UHTEPBAI KOPPesiuuu, Oesblii
IIyM. Y3KOIOJIOCHEIE CIIy4YalHble IPOIIECCH, pacupenenenue orubarorei u Gass
Y3KOIIOJIOCHOT'O CIIy4alHOro npolecca. CuekTpaabHO-KOPPEIAUOHHBIN aHaIN3 IPOX0XKIEHU
CIIy4aWHBIX CUTHAJIOB Yepe3 JINHEeUHEIe.

P 7 HOBEIL TEOPUH I YU UH Mauuu.Mu MallMOHHEIE XapaKTePUCTUKU
HACTOYHUKOB HUW ¥ KaHAJIOB.DHTPOIHKS U KOTUYECTBO HHPOPMALIUK

HudopMalnoHHbIE XapaKTEPUCTUKYN UCTOYHUKOB IUCKPETHHIX coo0ueHuit. Momenu
HMCTOYHHUKOB IUCKPETHHIX CO00IIeHu. CBOMCTBA 9PTrOIUYECKUX UCTOYHUKOB. M30BITOYHOCT U
IIPOX3BOUTENILHOCTh JUCKPETHOTO UCTOUYHUKA. [[BOMYHEIN UCTOYHUK COOOIIEHUH.
HHbopMalnoHHEIe XapaKTePUCTUKY IUCKPETHHIX KaHanoB. neanbHrle (63 moMex) u
peasnbHBIE (C TOMexaMu) KaHasbl. CKOPOCTD ITepefiayy U MPOIYyCKHAs CIIOCOOHOCTh KaHala.
IIBomYHBINA M "M-UUHBIHN" KaHal. MHGOpMallMOHHEIE XapaKTePHUCTUKHA UCTOYHUKOB HEIIPEPHIBHBIX
coobmenui. [IuddhepeHnranbHas SHTPONNUS. DHTPOINS PABHOMEPHOI'0 PaclIpeneneHus.
OHTPOIHUS rayCcCOBCKOro 0eJIoro IyMa. JMCUIIOH-3HTPOIIUS He3aBUCHMBIX COo00IIeHni. Mogenu
HeIIPePLIBHBIX KaHasloB.Mopeny IUCKPeTHHIX KaHaoB. CpaBHEHME IIPOIIYCKHBIX CIIOCOOHOCTEH
OUCKPETHHIX ¥ HeIPEPHIBHEIX KaHaloB. TeopeMel KopupoBaHus IlleHHOHA [719 KaHAJIOB CBSA3U
6e3 moMmex u ¢ momexamu.Knaccudpukaiysg nCTOYHUKOB COOOIIIEHN U KaHasoB. Tpu moaxona K
orpemneneHuio MousaTusa “KonuuectBo nHGopManyu”: KOMOMHATOPHEIN, BEPOSITHOCTHBIMN,
anroputMuyeckuii. Konmuectso nH(poOpMaIuy Kak Mepa CHATOM HEOIPeOeleHHOCTH.
WHbopmMalinoHHbEIe XapaKTePUCTUKYN NCTOYHMUKOB COOOIIEHUM: SHTPOIUS - Mepa
HeoIlpefieIeHHOCTH COCTOSHUN HCTOYHKKA COOOIEHNY B cCpefHeM. Mepa HeompeaeeHHOCTH P.
Xaptnu u K. lllennona. CBOKMCTBa 9HTPONIUU OUCKPETHOI'0 UCTOYHUKA. ATIpUOPHAs
(6e3ycnoBHas) sHTponusA. AnoctepropHas (yCI0BHAs) SHTPONUS JUCKPETHOTO UCTOYHUKA U €€
cBoiicTBa. MHpOpManmoHHbIE XapaKTEPUCTUKY KaHaI0B: MaKCUMaJibHasg CKOPOCTh ITepefayin
rH(opManuu (IpomycKHas CioCOOHOCTh KaHaa), KO3(pGUIIMeHT UCI0Ib30BaHNS KaHaa.

Pasmen 8. OcHoBH Teopuy 3¢bGhEeKTUBHOT0 KONUPOBAHNS TUCKPETHRIX coobmmenui ([IC).
KopupoBaHnue nctoynmuka JIC.

Knaccudukaius komoB. IhPeKTuBHOE ONTHMATbHOE KOTJUPOBaHKUE KaK CII0C00 COTrTaCcOBAaHUS
“H(pOPMALMOHHBIX XapaKTePUCTUK UCTOYHNKA U KaHana. KogupoBaHue HCTOYHUKOB 0e3
MaMsTH (CUMBOJIBI COOOIIIEHNY He3aBUCUMEI) ¥ C TIaMSIThI0 (CUMBOJIE KOPPETUPOBAaHHBIE MEXKIY
coboit). KonupoBanue 6e3 oteps u ¢ notepsmMu. KomoBoe gepeBo, npeduKCHBIE KON U
HepaBeHCTBO KpadTa , paBHOMEpHOE KOIUPOBaHNE, CTAaTUCTUYECKOE KOOUPOBAHUE:
KopupoBaHue Mo MeTony lllenHoHa-®aHO, KOgUpoBaHUe 110 MeTony XadMeHa, TeopeMa
[ITeHHOHA 0 KOOUPOBAHUY UCTOUHUKA HE3aBUCUMEIX COOOIIEHUH, YCIIOBUE O TUMAIbHOCTH
KomoB. CJI0BapHOE KOJHWPOBaHUe, anroput™m Jlemmens - 3uBa -Bemnua. [TorsiTue 00
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apudMeTHYeCKOM KOOUPOBAHUM.

Pasgen 9. OCHOBHL TeOPUY IOMEXOYCTOMYUBOTO KonupoBaHud. KonupoBaHre KaHana Bio4yHble
JIVHEeNHEIe KOTHL.

[TprHIUIE KOPPEKTUPYIOMIETO (IIOMEX0YCTOMYNBOI0) KOMUPOBAHUS U JeKOOUPOBAHUS C
oOHapyXkeHHEM U UCIIPaBlIeHUeM OIKNO0K. JInHelHbIe cucTeMaTuieckue 0104YHbIe Konsl. Ko
XomMuHra. [Tpou3BoasiIni MOITKHOM, ITOPOXKalollasd MaTpulla. IIpoBepouyHas MaTpuIla,
byHmamMeHTanbHas MaTpulla 6J109HOT0 IMHEHHOTO KoJa , MOHATHE CUHpPOMa U CHHIPOMHOE
meKomupoBaHUe OJIOYHBIX KOMOB.

Pasmen 10. OCHOBH TeOpHHU NOTEHIIMATLHON IIOMEeX0YCTOMYMBOCTH IIPUEMA W ITPUHITUIIEL

ONITUMANLHOIO MPUEMA OIUCKPETHHIX M HETPEPHIBHAIX COOOIIEHNH.
CopepxkaHue U Knaccuukalys 3afay onTuManbHoro npuéma [C. OntumanbHbl npueM [IC B

KC c meTepMUHMPOBaHHOU U CTOXaCTAYECKOU CTPYKTypou. OOHapyxKeHue u pasnudenue [1C.
Kputepuu ontumanbHoro npuéMa [ C. balieCOBCKUY ITOAXO[ K ONTHMaIbHOMY IIPHEMY.
AmnpropHas ¥ alloCTepPUOPHas BEPOSITHOCTH, CPeIHUM PHUCK U OTHOIIEHME MTPaBIOIOm00us
TUIIOTE3 IIpreMa. ANTOPUTMEL PabOThl U CTPYKTYPHBIE CXEMBI OIITUMAIbHBIX TPHEMHUKOB [IC B
rayccoBckoM KC. Cunre3 KorepeHTHOT0 fiemonynsatopa [C Ha ¢pone ABI'TI. CornacoBaHHas
bunbTpanys GUHUTHBEIX BO BpeMeHU CUTHaJI0B. UMITyIbCHasA XapaKTepPUCTHUKA U IepefaToyHas
(GyHKIIUS COTTaCOBaHHOTO (PUILTPA.

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

3auert. KypcoBas pa6ora

B1.B.13 OcHoe8bl nocmpoeHusi UHPOKOMMYHUKAUUOHHbIX cucmeM u cemell

Llenu ocBOeHUS OUCLIUIIIUHEL

Llenbio mpemnomaBaHus JUCHUATIIMHEL « OCHOBEI TIOCTPOEHHUS
MH()OKOMMYHUKAIIMOHHBIX CUCTEM U CETeU» SIBIISIeTCS:

obecreueHre ¢GopMUPOBaHUS PyHTAMEHTa TOATOTOBKY OYOYIIUX CIENHUATNCTOB B
0071aCTH CEePBUCHO-9KCIIYaTAllMOHHOTO 00CTyKHMBaHUS U UCCIeIOBaHUEe CETEeH CBSI3H, a
TAKXKe, CO3JaHre HeoOXoquMo 0a3kl I YCIEIIHOT0 OBIaAEHUS OCIeyIOIUMU
CIIeITMANIbHBIMU TUCIUIIIMHAMU y4eOHOTo ITaHa.

MecTo pucuuniavHel B CTpyKType OI1

OucuunnvHa «OCHOBH TIOCTPOEHHS HHOOKOMMYHUKAIUOHHBIX CHCTEM U
ceteri» Bb1.B.12 gBnsgeTcs OUCHUNIMHON 4YacTH, GOPMUPYEMON ydYaCTHHKaAMHU
oOpa30BaTeNbHLIX OTHOIIEHUY 0j10Ka 1 y4eOHOro IjlaHa MOArOTOBKY OaKajlaBpuaTa I10
HamnpaBiaeHnio «11.03.02 MapokoOMMyHUKAlIMOHHBEIE TEXHOJIOTUHN U CUCTEMEl CBA3U».
W3yuyenue pgucuuniauHbl «OCHOBBI NMOCTPOEHUS MHGPOKOMMYHHUKALMOHHBIX CACTEM U
ceTel» OINMpAETCd Ha 3HAHWU OUCHUIIUH(BI) «MeTpOJoTHsA, CTaHOapTU3alUsd U
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CepTI/I(I)I/IKaLII/IH»; «MHOTrOKaHa/lIbHbIE TEJIEKOMMYHUKAIITMOHHEIE CUCTEMEI».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

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

- Cnoco0eH K agMUHUCTPHUPOBAHHUIO IIPOIlecca OLeHKHU IIPOU3BOOUTEIbHOCTH ¥ KOHTPOJIS
HCII0Tb30BaHUS ¥ TPOU3BOOUTENILHOCTH CETEBBIX YCTPOMCTB, IPOTPAaMMHOTO 00ecriedeHust
MH(POPMaLXOHHO-KOMMYHUKAIMOHHOU cucTeMHl (ITK-13)

- Crioco6eH K MTpoBeeHNI0 perlaMeHTHHIX paboT Ha CETEBBIX YCTPOMCTBAX U MIPOrPaMMHOM
obecrieyeHn THHOKOMMYHUKAIIMOHHON cucTeMbl (ITK-15)

- CriocoGeH MPUMEHSTh IPHUHIUIIB 9KCITyaTalluy CeTel CBSI3K, OCHOBHBIE METO/IbI aHAKM3a
TEJIEKOMMYHUKAIIMOHHBIX CETEN U CHCTEM, UCIIOIb3yeMble CUCTEMbI CUTHAIU3AlUN U
IIPOTOKOJIbI, YYUTHIBATE COBPEMEHHEBIE HAIlpaBlIeHUs Pa3BUTHS TeIEKOMMYHUKAIIMOHHBIX CeTen
U cucTeM, ocobeHHOCTH peanu3zaiuu ycnyr ([1K-32)

CopepxkaHue OUCIUITINHEI

Pasmen 1. ba3oBrie ITPUHITWIIBI I/IHgl)OKOMMyHI/IKaHI/IOHHBIX ceTen

Llenu, 3amauu ¥ CTPyKTypa Kypca. Kpatkuii 0630p ucTopuu pa3BUTHS HHOOKOMMYHUKAIIUH.
Mopenb TeTeKOMMYHUKAIIMOHHON cCUCTeMBl. CTaHAapTu3auus. dTanonHas Mmomaensb OSI. Cpensl
nepegayu. TeXHONIOTUS IEPBUYHBIX CETEU.

Pasgen 2. TQOII

Cetu cBsi3u. Kommyrtanus. Curnanusanusa. OKC Ne 7. ISDN. ISUP. IN.

Paspen 3. IP-cetn

Cetu nepepaun gaHHbX. LAN. TCP/IP. IIpoTokon IP u ICMP. MapmpyTtusanus. [Ipotokon APR.
[TpoTokonel Mapmpytusauuu RIP u OSPF. MapuipyTu3sanys B HEODHOPOIHEIX CETSX.
[Tpotokomnel TCP u UDP. Ilpuknagusie npoToKoykl. [P-Tenedonus. [Ipotokonst H.323 u SIP.

P 4 Ve IPUHIIAIEL IOCTPOEHUS CeTer. 3aKIIYeHn

Konmneniuu moctpoenus ceted cBss3u. NGN. KauecTBo oO0cnyxuBaHus. Teopus TeneTpaduka.
NAT. MexceteBou 3kpaH. DPI. VPN. Cetu onepatopos cBsi3u. CDN. OTT. ApxutekTypa cetu
HuTepHeT. Yupasnenve MHTepHEeTOM. becnipoBofHas nepenaya JaHHEBIX.

OO1mast TPyA0EMKOCThb AUCIUIIINHEL
180 gac(oB), 5 3ET
dopma IpOMeXYTOUHOU aTTeCTalluu

DK3aMeH
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b1.B.14 BwicOKOCKOpPOCMHbIEe onimuy4eckKue cucmembl €8s13U 0151 MPAHCNOPMHbIX
cemeli u cemeii docmyna

Lenu ocBoeHUST DUCHUILINHEL

Llenbio mpenofgaBaHus OUCHUIIIMHEL « BLICOKOCKOPOCTHBIE ONITUYECKHUE CUCTEMBI
CBSI3Y [IJI9 TPAHCIIOPTHBIX CETEN U CETeM MOCTyIa» SIBIISETCS:

IOJTy4YeHre 3HAaHUM, YMEHUHM 1 HaBLIKOB B 00J1aCTH COBPEMEHHBIX ONTUYECKUX
CHCTEM CBSI3U I TPAHCIOPTHHIX CETEN U CeTel JOCTyIa

MecTo gucuuniavHel B CTpyKType OI1

HOucnunnmHa «BEICOKOCKOPOCTHBIE ONTUYECKHE CUCTEMBI CBA3U [JIs1 TPAHCIOPTHHIX
cerel u cereu goctyna» b1.B.14 gBngeTcs OUCHUNNIKMHOW YacTu, popMupyemou
y4acTHUKaMu 00pa30BaTeIbHBEIX OTHOIIEeHUU 6noKa 1 y4eOHOro mjaHa MOATOTOBKHU
O6akanaBpuarta o HampaBneHHuio «11.03.02 UHGOKOMMYyHUKAIMOHHBIE TEXHOJIOTUHN U
CHACTEMEI CBSI3W». M3ydeHHe OUCLUIIUHEL « BLICOKOCKOPOCTHBEIE ONTUYECKUE CUCTEMEL
CBSI3W [OJiA TPAHCIOPTHHEIX CeTeW M CeTell AOCTyIa» ONHWpaeTcd Ha 3HAHUU
pucuunnuH(el) «OCHOBEH NOCTPOEHUSA HMHGOOKOMMYHUKAUUMOHHHIX CHUCTEM X
cetei»; «OU3UKa».

TpebGoBaHus K pe3yIbTaTaM OCBOEHHUS

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

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

- Crioco6GeH oCyIIecTBIsATh 000CHOBAHHBIN BHIOOD ¥ aHANTM3 MaTePHAIOB, KOMIIOHEHTOB U
YCTPOMCTB [JISI CUCTEM TeJIeKOMMYHUKAIMM, BKJI04asi KOMIIOHEHTHI ¥ YCTPOXCTBA, OCHOBAHHBIE
Ha npuHIunax GotoHuku u ontouHpopmaruru (I1K-33)

- Crioco6eH K BEIOOPY ¥ aHATU3Y CTPYKTYPHBEIX CXeM, HH()OPMALMOHHAIX TEXHOIOTUH,
371eMeHTHOM 6a3bl BLICOKOCKOPOCTHAIX ONTUYECKUX CHCTEM CBSI3H JIST TPAHCIIOPTHHIX CETeH U
ceteu goctyrma (I1K-34)

CopepxkaHue OUCIUTIINHEL

P 1. HayanbHEIE CBEIEHUS ITAYECKOHN CBI3M HHOCTH IIOCTPOeHUI B UX
MEHTEI
Oco6eHHOCTH ONITHYECKOM Iepeayyl CUTHAJIOB 10 HAIIPABIISIONINM CUCTEMaM CBSI3H.
[IpeumyiiecTBa ¥ HeIOCTAaTKX BOJIOKOHHO-ONTUYeCKUX cucTeM cBa3u (BOCC). CTpyKTypHas
cXeMa BOJIOKOHHO-ONITUYECKOT0 TMHENHOI0 TPaKTa. JJIeMEHTH BOJIOKOHHO-OIITUYECKOTO
JIMHEWHOT0 TPaKTa: ONTUYeCKUi Kabeslb, OKOHEUHBIE U IIPOMEXKYTOYHbIE IIYHKTHI,
pereHepaTophl, ICTOYHUKY U IPUEMHUKHU U3NIy4eHUs, ONTUYEeCKue ycunurtenu. CrekTpaabHOe
YVILJIOTHEHUE.
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Pazpmen 2. KOHCTPYKIIMY ¥ TPOU3BOACTBO ONTUYECKUX BOJIOKOH U ONTUYECKUX Kabenen
KoHCTpyKIMsA ONTUYECKOT0 BOJIOKHA. TeXHOIOTHY IIPOU3BOMICTBA ONTUYECKUX BOJIOKOH.

Knaccudukaius kabenei, 3JleMeHTH KOHCTPYKIIUHU, UCIIOIb3yeMble MaTeprabl. TeXHOIOTHS
IIPOM3BOACTBA ONTHYECKUX Kabese.

Paspmen 3. ®u3myeckre 0CHOBHI IPOIECCOB PACIIPOCTPAHEHN S CBETA B ONTUYECKHAX BOIOKHAX
OnmeKTpOMarHUWTHLIE BOJIHEI OIITUYECKOr0 Auana3oHa. [Tonsapusalius ceeta. BonHoBas u
reoMeTpuueckas ontuka. OTpaxeHue U IpejioMJIeHHe CBeTa Ha IpaHulle pa3fesia ABYX Cpeq.
®opmynsl OpeHens. fABNeHKe IOJTHOTO BHYTPEHHET0 oTpaxKeHus. [IpuHIUI paboTh
ONTUYECKOT0 BOJIOKHA. HamnpasisieMble U BEITEKAIIKe JIy4H.

Pa3pen 4. 3aTyxaHue B ONTUYECKUX BOJIOKHAX

3aTyxaHUe B ONTUUYECKOM BOJIOKHE. EQUHUIE N3MepeHUs 3aTyXaHus. AOCONIOTHHIN YPOBEHD
MOIIHOCTH. COOCTBEHHBIE U IONOJIHUTENbHEIE ToTepu. KoadduimeHT 3aTyxanus, ero
3aBHCUMOCTD OT OJIMHBI BONIHBEL. OKHAa MPO3PavyHOCTU. BnusgHue 3aTyXxaHUs Ha OJIUHY
pereHepaloHHOr0 y4yacTKa. BnusgHre 3aTyXaHusl Ha MAHMMAJIbHYIO AJIMHY CeTMeHTa CETH.
Pazgen 5. MHOTOMOTIOBEIE OIITHYECKME BOTOKHA

[TousiTve Mopbl. BBOO M3MydyeHUs B ONITUYECKOE BOJIOKHO. TpaeKTOpuu ay4en B CTyIeHYaThIX U
rpafiieHTHBIX ONITUYECKUX BOJIOKHaX. YucnoBas anepTtypa. HopMupoBaHHas 4acToTa.
KonuuecTtBo Mon. MexmonoBad gucrepcusd. LIIMPOKONIONIOCHOCTS. BiusHue MIUPOKOIOIOCHOCTH
Ha MaKCUMaJbHYIO AJIMHY CeTMeHTa CeTU. MHOTOMOJOBhEIE BOJIOKHA C YCEUEHHBIM CTEIIEHHBIM
npodunem. Pekomerngamnusg MCO G.651.1. MHOromopoBEIe BOJIOKHA A1 BLICOKOCKOPOCTHBIX
CeTel.

P HOMOIOBLIE OITHYECKNE BOJIOKH

YcnoBue 0DHOMOZOBOI0O pekXKUMa PacIpoCTpaHeHus U3nydyeHus. [[JIMHa BOJIHEL OTCEUYKH.
XpoMaTuyeckas gucrnepcus. MatepruasnbHas U BOJTHOBOOHAs AucHepcus. [IJIMHa BOIHEL HYJIEBOU
gucnepcuu. [JuameTp MOLOBOTO MOJIS. BIusgHue XpoMaTUUECKOU AUCIIEPCUY Ha [JIMHY
pereHepanroOHHOr0 y4yacTKa. KomneHcanusa xpomatudeckor gucnepcun. Kinaccupukauus u
ImapaMeTPH COBPEMEHHBIX OMHOMOOOBLIX ONITUYECKHUX BOIOKOH. PekoMmenparuum MC3 G.652-657.
Pazgen 7. IlaccuBHEIE ONTUYECKHE KOMIOHEHTHI

Oco0eHHOCTH ¥ TMapaMeTPHl TaCCUBHBIX KOMIIOHEHTOB. Pa3beMHbIe U HEpa3heMHBIE COeNUHEHUS
ONITUYECKUX BOIOKOH. BHOCHMEIE ¥ BO3BpaTHHIE MOTEPH B cCoeAuHEHUAX. ONTUYECKUE
K“30NATOPHL. ONTHUYECKHE aTTEeHI0aTOPhl. MHOTOIMOPTOBEIE ITACCUBHBIE KOMITOHEHTHL.
OnTuyeckue pa3peTBuTenu. OnTudeckue UHTepPepeHIMOHHbIE GUIbTPEL. MyJIbTUIIIEKCOPEL
WDM. OnTtuyeckue OUPKYIITOPHL.

Pa3pen 8. Uctounuku nanydyenus ang BOCC

TpebGoBaHUS K IepefaloliuM yCTPoiicTBaM. MICTOYHUKY U3mydyeHus. CBeTOM3Iydalollre TUOMIH,
VX IIapaMeTpHl ¥ KOHCTPYKIuU. CIIOHTaHHAs JTIOMUHECHeHUUs. Jla3epHble QUOABI, UX
rmapaMeTphl ¥ KOHCTPYKIUHU. BEIHYKIeHHas MTIOMUHECIEHIINS. BHYyTpEeHHSS U BHEIITHSS
Mmopnynsaiusa. CTpyKTypHas cxeMa Ilepefalollero yCTpouCTBa C BHYTPEHHEN MOOYISAIeN.
Pasgen 9. INpuemauky uanydenud gag BOCC

doToguopbl, UX MapaMeTpPhl, KOHCTPYKILIUK, CXeMBI BKITIOUeHUs. JIaBUHHBINA (POTOOMO]I.
HcTtoyHukM myMa B GOTOIPUEMHBIX YCTPOKMCTBaX. BrIcTpoaeiicTBre (HOTOIPUEMHBIX YCTPOKCTB.
[IpUHLKTIEL SHEPTEeTUYECKOT0 ¥ KOTEPEHTHOT 0 IIpHeMa.

P 10. ITpHHIUIIL IOCTPOEHNSS ONTUYECKHUX CUCTEM II un

OCHOBHBIE OIIpefieNieHNsI ONTUYECKUX CUCTEM Ilepefayy U ONTUYECKUX ceTeil. CTPYKTypHEIE
CXeMHbI BOJIOKOHHO-ONITHYecKux cucteM nepenauu (BOCII). BpeMeHHOE U CIEKTPaIbHOE
ynnoTHeHue. CeMerictBa TexHonorui TDM (PDH, SDH, Ethernet) u WDM (CWDM, DWDM).
TexHonorusa onTUu4YeCKou TpaucnoptHou cetu OTH.

Pazpgen 11. Mogyndamus ¥ KOOUPOBaHNe B ONTUYECKUX CACTeMax fepefgadyn
Bupgel Mogynguu ONTUYECKOro udnydeHusi. CoBpeMeHHble (hOpMaThl MOAYJISLKAN ONTHYECKUX
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CHUTHAJIOB, UX IIPeACcTaBiIeHne Ha (a30BoM IMI0CKOCTH. CurHaibHble CO3Be3ausi. CII0COOR
MOAYJISALUN ONITUYECKOTr0 U3nydyeHus. CXeMbl ¥ XapaKTePUCTUKHN MOAYIATOPOB. KogupoBanue
ONTUYECKUX CUTHAJIOB. [IByXypOBHEBbLIE U MHOTOYPOBHEBLIE KOJIHI.

Pasgen 12. OnTryeckue TpaHCUBEDE], TPAHCIIOHIEPH ¥ MYKCIOHEPHI

dopMupoBaHUE ONTHYECKUX CUTHANIOB C ()a30BOM MOOYJISALKMEN U JBOMHOU MOJIIpU3aluel, ¢
MHOTOTIO3UI[MOHHOM KBafipaTypHOoU Monynsanuei, B popmare OFDM. OnTuueckre TpaHCHUBEPE
SFP, SFP+, XFP, CFP. CTpyKTypa 1 XapaKTepUCTUKH TPaHCIOHAEePOoB. CTPyKTypa U
XapaKTEPUCTUKU MYKCIIOHAEPOB.

Paspen 13. OnTuyeckoe ycuieHne U ONTUYECKHE YVCUTUTEIN

HenuHeliHble SIBIEHUS, UCIIOJIb3yeMbIe [IJIS YCUJIEHUS ONTUYECKUX CUTHaNoB. ONTHYecKre
YCUIUTENH Ha OCHOBE BOJIOKOH, JIETUPOBaHHBIX PeIKO3eMEeNIbHBIMY 371eMeHTaMu. ONThYecKue
YCUTTUTEJIA Ha OCHOBE SIBIIEHUS BRIHYKIEHHOTO KOMOMHAIIMOHHOTO PaccesiHus. [IpUHIIUIIEL
OEeUCTBUS, TapaMeTPHI, CTPYKTYPHBIE CXEMBI OIITUUECKUX yeunurenen. [I[puMeHeHne
onTuyecKux ycunutesaer. OCOOEHHOCTY ITOCTPOEHUS ONITUYECKUX YCUTTUTENEH Pa3IUUHOTO
Ha3Ha4YeHus.

Pasgen 14. SHepreTH4YeCKN U KOTEPEHTHBIM IPHEM B ONTAUYECKUX CUCTEMAaX Iepenadn
[TprHUIUIE TPYEMa ONTHYECKUX CUTHAJIOB. DHEPTeTUYECKUYN U KOTEPEHTHHIN IIPHUEM.
CTPYKTYpHBIE CXEMBI SHEPTETUYECKUX U KOTEPEHTHHIX IPUEMHUKOB OIITUUYECKOTO U3NTyYeHUS.
[TpeurMyInecTBa KOTepeHTHOr0 rprueMa. Hcrnonb3oBanue nudpoBoi 00pab0TKU CUTHAJIOB B
(GhOoTOIPUEMHBIX YCTPOKMCTBAX C KOTEPEHTHBIM IIPUEMOM.

P 15. ITpoeKTupoBaHNe U CTPOUTEIIHLCTBO BOIOKOHHO-OIITHYECKUX JTUHENHBIX TPDAKTOB
3agaHue Ha MPOEKTUPOBAaHME W UCXOMHBIE MaHHEIE. CocTaB paboyero mpoexTa.
[TocrmenoBaTeNbHOCTh MPOEKTUPOBaHUS. HopMUpOBaHNe MOKa3aTeel KauecTBa IUGPOBHIX
KAHAaJIOB ¥ TPAKTOB Ipu npoekTupoBanuu BOJIC. BEIGOP TPAHCIOPTHALIX TEXHOJIOTHM.
CraHOapTH ¥ XapaKTePUCTHUKU 000PYIOBAHUS KOT€PEHTHBIX ONITUYECKUX CETEeM.
MynbTHCEPBUCHBIE TPAHCIIOPTHEIE IJTaTGOPME B X IpuMeHeHne. CTaHOapTH U
XapaKTepUCTUKU 000PyI0BaHUS ONTUYECKUX CeTel JocTya. MHKeHepHbIH pacyeT mapaMeTpoB
OTITUYECKOTO TMHEWHOro TpakTa. Beibop Tpaccet BOJIC. Bribop onTuyeckoro kabens u MyQr.
[Tpoknagka onTuueckoro kabens. TpeboBaHUS U peKOMeHmaluu. Ilepeceyenrie BOTHBIX
nperpap ¥ oA3eMHBIX KOMMYHUKAIUH.

Pa3pen 16. SkcnnyaTtalysg BONTOKOHHO-ONTAYECKUX THHENHBIX TPDAKTOB

3afaun TeXHUYECKOU 3KCITyaTanuu. Opranu3anis TeEXHUYEeCKOU 3KCITyaTaliu.
[TnaHupoBaHUe, KOHTPOIb U 0becredeHre paboT 110 TEXHUYECKOW SKCIITyaTalluu. TeXHUUeCKui
yueT u nacnopTtuldanusg BOJIC. PemonT nunerHbX coopyxenuu BOJIC. OxpaHa NTMHENHBIX
coopyxeHuit BOJIC. ABapuitHO-BOCCTaHOBUTEIIbHBIE PAOOTHL. T€IeKOHTPOJIbE 1 MOHUTOPUHT
BOJIC. Metopsn! u cpenctBa udMmepenust gng BOJIC. Ontuyeckuii Tectep. ONTUYeCKU
pednekToMeTp. [11aHOBEIE U aBapuiitHEIe U3MepeHusi. OnpeneneHrue PaCCTOSTHUM OO MECT
TIOBPeXIEeHUN U HEOMHOPOOHOCTEH.

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

3aueT, JK3aMeH. KypCcoBOU IPOEKT
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Bb1.B.15 Cemu ces3u u cucmembsbl Kommymauuu

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpenofgaBaHus OUCUUIIUHLL « CETU CBA3U U CUCTEMBI KOMMYTalluu»
SIBIISIETCH:

M3y4eHNe COBPeMEeHHBIX ceTeBhIX 371eMeHTOB TPOII/ISDN/IN - KoMMyTallMOHHBIX
Y3JI0B U CTAHIIUY, COEOUHSIOUIUX UX TeJIEKOMMYHUKAI[MOHHEIX IPOTOKO0JI0B cTeKa OKC7,
R1.5, DSS1, y3noB MHTenneKTyanbHou ceTu U IpoTokoia INAP, npouenyp poyMuHra u
X9H[I0Bepa MOOUILHOM CeTH U IMPOTOKOIa MAP, Ipyrux CETEBLIX 37IEMEHTOB,
COCTaBJIIOIINUX B COBOKYITHOCTY COBPEMEHHEIE CETU CBA3U.

MecTo pucuuniavHsl B CTpykType OI1

HOucuunnuHa «CeTu CBSI3U U CUCTEMHBI KoMMyTanuu» B51.B.15 gBnseTcd OUCHUTIINHON
yactu, popMupyeMod yyacTHUKaMu 00pa3oBaTeIbHBIX OTHOIIeHUM 010Ka 1 yueOHOTO
nmjTaHa TOATOTOBKM ©OakKanaBpuaTa 0O HanpaBneHuio «11.03.02
VHpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUHU U CUCTEMBHl CBA3U». M3ydyeHue OUCHUIIUHEL
«CeTH CBSI3WM M CHUCTEMBl KOMMYTallUM» ONHUpPaeTCd Ha 3HAHUU OUCIUIIINH(BI)
«MHOTOKaHa/IbHEIE TEJIEKOMMYHUKAIUOHHBIE CHCTEMBEI»; «OCHOBBL IOCTPOEHUS
MH()OKOMMYHUKALMOHHBIX CUCTEM U CETEU».

TpeboBaHus K pe3ylIbTaTaM OCBOEHUS

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

- Cnoco0eH K agMAHUCTPHUPOBAHUIO IIPOIlecca OLIEHKY ITPOU3BOOUTEIbHOCTH U KOHTPOJIS
HCIIOJIb30BAHHUS U MIPOU3BOIUTEILHOCTH CETEBLIX YCTPOUCTB, IPOrPaMMHOT0 00ecrieuyeHus
“H(POPMaLMOHHO-KOMMYHUKAIMOHHOM cucTeMHl (ITK-13)

- Cnoco0eH TPOBOUTH PACUETHI TI0 IIPOEKTY CETeM, COOPYKEHUM U CPENICTB
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)

- Cnoco0eH TPOEKTHPOBATL BEPOSITHOCTHO-BPEMEHHBIE XapaKTEPUCTHUKHU IIPOIIECCOB B
MH(POKOMMYHUKAIIMOHHBIX CHCTEMAX U CETSX, aHaIU3UPOBATh MaTEMAaTUYECKUE MOOENH U
METO[H pacuyeTa HHPOKOMMYHUKAIIMOHHEIX ceTed u cucteM (I1K-39)

CopepxkaHue OUCIUTIIMHEL

P 1. BBemenue B K u CK

OBomIouA ceTell CBA3U. [IpUHIMIE QYHKIIMOHUPOBAHUS CeTel CBSA3U C KOMMYyTallel KaHasoB,
C KOMMYyTalliel MakKeToB, CeTel CBS3U MOOUIbHBIX aOOHEHTOB

p 2 Th CBS3U CTallMOHAPHBIX HeHTOB. YacTh 1

HHTepdench ceTeBHIX 3JIEMEHTOB, YCTPOKMCTBO IUGPOBOM CTAHIMK, CUCTeMa HyMepaluH,
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CIIOCOOBI yueTa CTOUMOCTH

Pasmen 3. CeTh CBSI3U CTAllMOHAPHLIX aO0HEeHTOB. YacTh 2

[TpeoOpa3oBaHKe aHAJIOTOBOI'0 CUTHAIA B U(POBOH, GOPMUPOBAHNE MEKCTAHITMOHHBIX
IIOTOKOB, INHEWHOE KOOUPOBaHUE, CUHXPOHU3ALU

Paspen 4. CeThb CBSI3M CTAlIMOHAPHBIX a60HEeHTOB. YacTs 3
OOmuit KaHasn CUTHanu3auu. MHTennekTyanbHas CeTh CBI3HU

Pa3pen 5. CeTh nakeTHOM KOMMyTauun. YacTs 1
Mopens OSI, moustrue 06 uHTEpPdEcax ¥ MPOTOKOJIaX, CTEK IIPOTOKOI0B IHTEpHET, agpecanus
B IPv4, BuALI ceTell, MacKa CeTHu

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

Pa3pen 7. CeTh nakeTHOM KOMMYyTauuu. YacTs 3
Ba3oBhle MPOTOKOIE HTEPHET - KaHANIbHBIN, PU3UYEeCKul, CETeBOM, TPAHCIIOPTHLIM YPOBHU.
YpoBeHb IPUIOKEHUM

Pasgen 8. CeTh MakeTHOW KOMMYTaluu. YacTs 4
[TpOTOKOIEI MyTbTUMEOUWHBIX TPUIOXKEHNM, HOPMUPOBaHKE IIAKTOB, TapaMeTPH Ka4eCcTBa

00CTyKMBAHUS

P Th CBA3M MOOMIILHBIX HeHTOB. YacTh 1
OBoJTIONMS CeTel CBSI3U MOOMIbHBIX aOOHEHTOB, cTaH#apT GSM
P 1 Th CBSI31 MOOMIBbHEIX HeHTOB, YacTh 2

[Tponeccer B cetu GSM - 6e30macHOCTS, mubpoBanne, perucrpauus, crangapt UMTS,
crangapt LTE

p 11. TloHsATHE 0 KAYECTB KVBaHUSA

[TapameTphl KauecTBa o0CcyxkuBaHUs. [l03MpOBaHKe U BEIpaBHUBaHME TpadHKa.
[TpenoTBpaleHnue neperpy3ku. OOCIyKUBaHNE ouepene

Pasmen 12. [ToTOKM BEI30BOB, BpeMs 00CIyKUBaHUS. [IPUHITUIIL IOCTPOEHUS CUCTEM
KOMMYTalAN
[TonsaTue o Harpy3ke. TUNB cucTeM KoMMyTanuu. [IpocTeimne KOMMyTalluOHHEIE YCTPOXCTBA

Pasmen 13. CucreMa ¢ SBHEIMU IOTEPSIMU. Monenb OplaHra
Mogens JpnaHra

Pasgen 14. CucTteMa ¢ SBHLIMU NOTEpSIMHU. Momenb DHIceTa
Mognenb JHrceTa

Paspen 15. CucteMsl ¢ oxuganuem 6e3 morteps M/M/1, M/D/1

Mogpenu M/M/1, M/D/1. CtanmonapHsle BepoATHOCTUA. OyHKIMSA pacupeneieHus

Pasgen 16. CrucTeMa ¢ MOBTOPHLIMY BEI30BaMU
Pacnpenenenue Harpy3ku. PacueT kauecTBa 00CIyKUBaHUS

Paspen 17. OGecneyeHne KayecTBa 00CIYKUBaHUS B HTEpHET
Cuctema ¢ mexanu3MoM WFQ . Cuctema ¢ mexanuamoM CBWFQ. Cuctema ¢ mexanu3moM PQ.

Paznen 18. O1eHka HaeXXHOCTU CETEBHIX 3JIEMEHTOB
HentpanusosanHasa CTO. [lenenTtpanusoBanHas CTO.

P 19. ITepexogHble BEPOSITHOCTH
I[Tponecc poxpenus. [Iponecc rubemnu.
P 20. K KNBAHUS CETEBEIX MEHTOB

[TousiTve 0 Knacce o0CTyKUBaHUS. MeTOIbI U3MEPEHUST HaTPY3KH.

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL

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

3aueT, Ok3ameH. KypcoBas paboTa

b1.B.16 Be3onacHocmb KoMNblOMepPHbIX cemell

lenu ocBOEHUS OUCLUUIIIUHEL

Llenpio IpemofaBaHus QUCIIUIIINHL « 5e30IIacCHOCTh KOMITBIOTEPHEIX CETeH»
SIBJISIETCS:

IaTh CIyIIATEINsIM YrIyOJIeHHbe ¥ pacIIupeHHbIe 3HaHUS B 00/71aCTH CETEBOM
6e3omacHocTH. [ucIunIrHa «5e30macHOCTh KOMIBIOTEPHEIX CETElH» IOCBSIeHa
M3Y4YEHUI0 OCHOBHBIX ITPUHIIUIIOB 00ecmedeHusT HHGOPMAaIMOHHOW 0e30MacHOCTH CETH.

MecTo gucuunauHb B CTPyKType OI1

HuciunnuHa «be30macHOCTh KOMIIBIOTEPHBIX ceTeii» B1.B.16 sBnseTCsS OUCHUMIIAHON
yactu, popMupyemMod ydacTHHKaMu 00pa3oBaTeIbHBEIX OTHOIIeHU 010Ka 1 yueOHOTO
IIJlaHa TNOATOTOBKM OaKajlaBpuaTa IO HamnpaBimeHuwo «11.03.02
NHPDOKOMMYHUKALIMOHHLIE TEXHOJIOTUM U CUCTEMH CBSI3U». H3ydeHUe OUCIUATINHEI
«be30macHOCTh KOMIBIOTEPHHIX CeTei» ONHpPaeTCcd Ha 3HAHUU OUCIUIIIINH(BI)
«BBemenue B mpodeccuio».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

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

- Crmoco6eH K agMUHUCTPUPOBAHUIO IIPOLIECCA OLEHKH ITPOU3BOAUTEIHFHOCTH U KOHTPOJIS
WCITI0JIb30BaHUS U IPOU3BOAUTENIBHOCTHU CETEBHIX YCTPOMCTB, IIPOrPaMMHOT0 00€ecTedeHus
“H(pOpPMaIMOHHO-KOMMYyHUKaIMOHHOU cucTeMsl ([1K-13)

- Cnoco0eH onpenensaTh NapaMeTprl 6€30MaCHOCTH U 3aIlUTH IPOrPaMMHOT0 00ecIeYeHus
ceTeBBIX YCTPOUCTB (I1K-24)

CopepxkaHue OUCIUIIINHEI

Paspen 1. Yrpo3kl ceTeBoi 0€30IacHOCTHA B COBPEMEHHOM MHUDPE
Yrpos3ssl ceTH, y3BUMOCTH, BUABL yTPO3

Pa3pen 2. 3ammra ceTeBBIX YCTPOUCTB

YnpaBneHue u MOHUTOPUHT YCTPOUCTB, Pacnpenenesre fOCTyIla 110 IPUBUJIETUIM, 3allUTa
IIJIOCKOCTH yIIPaBlIEeHHUS.

Pa3pen 3. ABTopu3alud, ayTeHTUQUKALIKA U yueT goctyna (AAA).

[TpoTokon AAA, nokanbHas ayTeHTU(GUKAIMS, CepBepHas ayTeHTUPUKaLUU (IPOTOKOJIEL
RADIUS, DIAMETER)
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Pasmen 4. Peanmn3anys TeXHOJIOTHH OpeHIMayepa
JIUCTEI KOHTPOJIS OOCTYIIa, MEXXCEeTeBbIE SKpaHbl, paepBOI Ha OCHOBE 30H.

Pasgen 5. BHempeHwe CHCTEME 3allIUTHL OT BTOpKeHuu (IPS

Texnonoruu IPS, cursatypel, BHenpeHue IPS.

Pazgen 6. O6ecnneuenne 6e30maCHOCTH O JIoKaabHOM ceT (LAN)

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

Paspen 7. Kpuntorpaduyeckne CUCTEMEL. BHeapeHre BUPTYaAdbHBIX YacTHEIX ceTel (VPN).
OCHOBHBIE aNTOPUTMBI KPUNITOTpahry IPUMEHUTEIIBHO K JIOKAIbHBIM BEIUMCITUTEIBHBIM CETSIM.
[TpoTtokon IPSEC, BUpTyaibHbEIE YaCTHHIE CETH.

Paspen 8. ASA ycTpoiicTBa 6€30I1aCHOCTH.

®aepaomnsl Cisco ASA, KoHGUTYpHUpOBaHUE, TOCTYII, TIOMCK HEUCIIPAaBHOCTEH.

Pasgen 9. YHQaBJ'[eHI/Ie 6e301aCHOCTLIO CETH
YI'IpaBJ'IeHI/Ie ceTeBOM 0€30ITaCHOCTHIO. Pa3pa60TKa KOHIIenuuy 6e30MacCHOCTH CETH.

OO1mast TPYA0EMKOCTD AUCITUILINHEL
252 gac(oB), 7 3ET
dopMa MPOMeRKyTOUHOM aTTECTALUN

3auet, Jk3ameH. KypcoBas paboTa

b1.B.17 Hanpaeasirouiue cpedvl 31€eKmpocesi3u U CmpyKkmypupoedHHbuie KabdeabHble
cucmembl

Ilenu oCBOEHUS MUCLUIIIMNHEL

Llenbio MpemnomaBaHus OUCHUTIINHEL « HampaBnsioiire cpebl 31eKTPOCBI3U U
CTPYKTYPHPOBaHHBEIE KaOETbHEIE CHCTEMBI» SBIISETCS:

dbopMupoBaHUE KOMIIETEHINY B 007TaCTH MPOEKTUPOBAHUS, CTPOUTEILCTBA U
SKCIIJTyaTalluy IMHEeWHBIX COOPYKEHUM CBSI3M Ha OCHOBE Kabeyel ¢ MeTalIndYeCKUMU
JKWJIaMM, BKJII04Yasi CTPYKTypUPOBaHHBIE KabelbHble CHCTEMBI

MecTo pucuuniuHel B CTpykType OI1

IuciunnuHa «Hampapnsionye cpenbl 3JIEKTPOCBSI3U U CTPYKTYPUPOBaHHBIE KaOeTbHEIE
cuctemb» b1.B.17 sBngeTcss OUCUUNNIMHOW YacCTH, POPMHUPYEMOU y4aCTHHUKaAMHU
o0pa30BaTEeNIbHEIX OTHOIIEHUH 6710Ka 1 y4yeOHOro IjlaHa MOArOTOBKY OaKajlaBpuaTa I10
HamnpasiaeHuio «11.03.02 MHPOKOMMYHUKALIMOHHbEIE TEXHOJIOTUN U CUCTEMEI CBI3U».
H3yyeHne nucuunnuHbl «HampaBnsiomniyue cpeabl 91€KTPOCBI3U U CTPYKTYPUPOBaHHEBIE
KalOe/bHbIE CHCTEMBI» OTNHPAETCS Ha 3HAHUU OUCHUIIINH(bI) «Teopus 3JIeKTPUUYECKOU
CBSI3U»; «ODU3UKaA».

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

- Crioco6GeH OCyIIeCTBISATh MOHTaXK, Ha/lafIKy, HACTPOUKY, PETYIIUPOBKY, OILITHYIO ITPOBEPKY
paboTOCIIOCOOHOCTH, UCIIBITAHUS U CHAYY B 9KCIUIyaTallul0 COOPYXKEHUN, CPEICTB U
obopynoBauus ceteit (ITK-8)

- Crioco6GeH OCyIIeCTBISATh Pa3BUTHE TPAHCIIOPTHRIX CETeM U ceTell mepegaun JaHHBIX, BKI0Yast
CeTH PaIuOA0CTYIa, CIIyTHUKOBHIX CHCTEM, KOMMYTAIllMOHHEIX ITOACUCTEM U CETEBHIX IIJIAaTGOpM
(TTIK-9)

- CriocoGeH opraHu30BaTh TEXHUYECKOe 00CIyKUBaHUe (9KCIITyaTalluio), BKII04Yasi OXpaHHbLIe
MEepPONPHUITHS, IPOGUITAKTHUYECKHE ¥ aBapUMHBIe H3MEPEeHUSs, a TaKKe PEMOHTHO-
BOCCTAHOBUTEJIbHEIE PAOOTHI TMHEHHBIX ONITHYECKUX U IJIEKTPHUYECKUX TPAKTOB TPAHCIOPTHEIX
ceTell cBA3U U ceTen goctymna ([1K-28)

- Crioco6eH K MPOEKTUPOBAHUI0, CTPOUTENBCTBY U SKCIIIyaTallid CTPYKTYPUPOBAHHBIX
KabeJIbHBEIX CUCTEM IS JIOKAIbHBEIX CEeTEH CBSI3M, COBMEIIAIOIINX ONTUYECKHUE U IJIEKTPUUECKHe
koMnoHeHTH ([TK-29)

CopepxkaHue OUCIUIIINHEI

Pasgen 1. KOHCTPYKIMA ¥ TapaMeTPHL HANIPABAAIOIINX CPell 3J1eKTPOCBIA3U
Kabenu cBsi3u ¥ UX KilacCUGUKALKSI U KOHCTPYKIUK. TpeboBaHusA K KabelsaM CBI3H.

KoHCTpYKTUBHEIE U 9KCIIJTyaTal[MOHHLIE [TapaMeTPhl KOaKCHUaTbHBEIX, CAMMETPHAYHBIX U
onTtu4eckux Kabesnei. OCo6eHHOCTH BO3OYLIHEIX TMHUM CBA3U. KOHCTpyKIUU U
3KCITyaTalliOHHBEIE TTapaMeTPHl 3JIeMEHTapPHBIX I'PYIII B 9JIEKTPUUECKUX Kabessax CBI3U
(cumMeTpHYHas U KOaKCHaJbHAs IIapa, CHMMEeTPUYHas YeTBepKa). TeXHUK0-9KOHOMUYECKOe
CpaBHEHUE Pa3/IMYHLIX HAMIPABIISIOUIAX CUCTEM.

Paspen 2. du3nyeckue IpoLeCcCH B HAaIPABASIOIMINX CpeaX 3JIEKTPOCBI3U

TenerpadHble YpaBHEHUS, UX PellIeHNe [JIST ODHOPOOHOM MUHUM. [IepBUYHEIE TapaMeTPHI
repegayy, UX 3aBUCUMOCTb OT YaCTOThI ¥ KOHCTPYKIIMU. BTOpHUYHEIE TApaMeTpPEI, UX
3aBUCHUMOCTh OT YaCTOTH ¥ KOHCTPYKIMHU. CoOCTBEHHOE, pabodyee ¥ BHOCUMOE 3aTyXaHUS U
BXOIHOE CONPOTHUBIIEHUE B OMHOPOOHBIX TUHUSIX. PeKMMBI PaOOTH TMHUU: COTIaCOBAHHHIY,
X0JIOCTOTO XOa ¥ KOPOTKOTO 3aMblKaHus. PacyeT cuTHaa Ha BHIXOMlE TUHUM IIPH BXOTHOM
rapMOHMYECKOM BO37eMCTBUU. MITyIbCHAs XapaKTepUCTHKa U pacyeT GOPMBI UMITyJIbCa Ha
BHIXOJI€ TMHUM IIPU BXOOHOM HMMIIYJIbCHOM curHasie. CBOMCTBa HEOOHOPOOHBIX TUHUM. Bumsl u
ImapaMeTps HeOMHOPOTHOCTEeM. [TONyTHRIM M 00OPATHHIM IIOTOKH B HEOMHOPOIHOM JTHHUH.

P B3ayMHBIe BINSHUS B HAIPABIIAIOIINX X KTPOCBSI3U ¥ MEPEL WUTHL OT HUX
Knaccudukaiusa B3auMHBIX BIUIHUN. HemocpenCTBEeHHBIE 1 KOCBEHHBIE BIUSHUSA. PerynspHrle
¥ HepeTrylasapHble COCTaBIAIONINE BNUAHUS. HopMupoBaHue B3aUMHBIX BIUSHUM B
HAIIPaBIISIONINX CUCTEMAX CBSI3U. [IepBUYHBIE TapaMeTPhl B3AaUMHBIX BIUSHUN. DKBUBAJIEHTHLIE
CXeMbI B3aMMHBIX BIUSHUM. PacueTsl moMex Ha OIMXKHEM U JalbHEM KOHIIaX CHMMETPHYHON
JIMHUY IPU HETIOCPEICTBEHHOM BIIUSTHUK. BTOPUYHBIE ITapaMeTPhl B3aUMHBIX BIUSHUM, UX
3aBUCHMOCTh OT YaCTOTHl ¥ [IJIMHLI TUHUU. B3auMHbIEe BIUSHUS MEeXIy KOaKCHAIbHEIMU
KabenpbHBIMHY 1ensiMU. COIPOTHBIIeHUE CBI3U. PacueT moMex. BropuuHbie mapaMeTphl
B3aMMHEIX BIIMSHUM, UX 3aBUCHMOCTD OT YaCTOTHI ¥ [MJIMHEI THHUK. CII0COOB! 3aI[UTHl INHUN
CBS3U OT B3aMMHBIX BIUsAHUN. CKpyTKa Ilereli CHMMeTPUYHEIX Kabernei. CUMMeTpUpOBaHNe
KabeNTbHBIX Iellel. JKpaHUpPoBaHue KabenbHHIX 1enel. Peakuus skpaHa. CxeMbl OpraHu3aliuu
CBS3U: IBYXIIPOBOJHAS (OHO- ¥ ABYXYaCTOTHas) U YETHIPEXIIPOBOAHAS; OfHOKabenbHas 1
nByxkKabebHas.
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Pasmen 4. BHentHye BIUSHUS B HAIPABISIOIIMNX CPelaxX 9IEKTPOCBI3U ¥ MeDH 3allIUTHL OT HUX
VICTOYHUKY OIIaCHBIX ¥ MEINIAQIOMWUX BHEITHNX BIUSHUN. HOPMEI BHEIITHUX BIUSHUM. Pacuer

OTIACHBIX U MeLIalOIIUX BHEITHUX BNUSHUN. Mephl 3al[UTH OT ONTaCHBIX U MEINAOIIAX BIUSHUN,
IIpUMeHsIEMbIe Ha JTUHUSAX CBSI3U. YCTPOMCTBO 3a3eMJIeHUN. JKpaHUPOBaHue Kabeel CBI3H.
OKpaHHOe 3aTyXaHUe IUIMHAPHAYE-CKOT0 9KpaHa [AJIs 9JIeKTPUYEeCKOT0, MarHUTHOTO 1
3JIEKTPOMArHUTHOTO II0JIEX, €r0 3aBUCUMOCTD OT YaCTOTHl U KOHCTPYKIUU. [IpeumMyIiecTsa
MHOT'OCJIOMHBIX 9KPaHOB. BUbl KOppo3uu. Mephl 3alUTH 0T KOPPO3UH, IpUMEHsIeMbIe Ha
yCTaHOBKaxX CUJIBHOTO TOKA U YCTAHOBKAX CBSA3U.

Pasgen 5. [IpoekTupoBaHKWe U CTPOUTENBCTBO SNEKTPUYECKHX TUHEWHBIX TPAKTOB

Bupbl 1 mapaMeTphl aHAJIOTOBBIX U LU(PPOBLIX CUCTEM Nepefayn. Beibop anmnapaTypsl 1 Kabens.
[TpoekTrpoBaHUe TpacChl. PacueThl ANTMH YCUIUTENBHEIX U PEreHepaliiOHHbIX Y4aCTKOB Ha
CHMMETPUYHHIX U KOAKCHaNbHEIX Kabemnsax. Opranu3anust CTPOUTENbHEIX paboT. CrocoOn!
TIPOK/IagKy KabeJel CBsI3M - TOA3eMHas, TIOABOIHAS U BO3AYIIHAsA. MeXxaHU3aIus
CTPOUTENbHBIX PaboT. Mcronb3oBaHue KabeneykiIaguyuKoB, TOPU30HTANILHO HallpaBIEHHOE
Oypenue. MoHTax MyQT.

Pasgen 6. OCHOBBI TEXHUYECKOM SKCIyaTalluy TUHUW CBA3U U UX HALEKHOCTh
Opranu3zalis padoT 1o SKCIIyaTalluy 3JIEKTPUYECKUX JTMHEeWHBIX TPAKTOB. HamekHOCTh
MUHENHO-KabeTbHEIX COOPYKeHui. OCHOBHbIE IPUYKHEL TOBPeXAeHUN Kabereii CBs3U.
OpraHu3zaliis PEMOHTHO-BOCCTaHOBUTEIIbHEIX Pa00oT. COCTaB U MEePUOTUIHOCTD
IpopuIaKTUIEeCKUX U3MEPEeHNN. ABapuiiHble U3MepeHus. OnpeneneHre XxapakTepa U MecTa
MIOBPeXaeHUs. MeTomsl M TPUOOPHL AJIST K3MEePEHUN 3JTIeKTPUUYEeCKUX KaOeIbHBIX LeTlel Ha
IIOCTOSSHHOM, IIeEPEMEHHOM U UMITYJILCHOM TOKe. M3MepeHue COMPOTUBIIEHUN Iienda,
H30JIIUH U aCUMMeTpuu. 3MepeHne eMKOCTH. F3MepeHne pPacCTOSTHUN 00 MeCT 00PHIBa,
KOPOTKOT'0 3aMBIKaHUS, COCPEIOTOYEHHOW OMUYECKON aCUMMETPUH, pa3bUTOCTH map,
TIOHUKEHUS COMPOTUBIEHUS U30IAIUKN. MeTomsl ¥ TPUOOPH AJIS TOMCKa Tpacc Kabenew.

Pasmen 7. OGmue cBeeHUs 0 CTPYKTYPUPOBaHHo# KabenbHol cucteMe (CKC). TexHonoruu
nepemayyu nHGopManuy o Kabensm CKC

[Torstue o CKC. ITpuruunsl noctpoerus CKC. Ctpykrypa CKC: Tononorusi, TeXHU4eCKue
IIOMeIlleHHU s, TIOACUCTEMB], IPUHLIUIIE aAMUHUCTPHUPOBAHUS.

Pa3pen 8. SnekTpuyeckue naccuBHbe KOMIOHEHTE CKC

CumMmeTtpuunsle Kabenu CKC "Butas mapa". KoHTakThH U pa3beMbl. KoMMyTalmoHHOE
o0opymoBaHue: PO3ETKH, ITaHEeIN ¥ KOMMYTallMOHHEIE IIHYPHL. AfanTepsl, yATUHATEIHN |
OKOHEYHBIE ITHYPEI

Pasmen 9. OnTrdeckue maccuBHBIE KOMIOHEHTH CKC

OnTuueckue kabenu CKC. OnTuyeckue pa3beMbl 1 HHOOPMAIIMOHHEIE PO3ETKU. KPOCCHL.
MydTel. HIHypH ¥ KabenbHBIEe COOPKHU.

Paspen 10. OcobenHocTu npoekTupoBanusi CKC

[Tpunnune npoektupoBanus CKC. HopMmaTuBHas fOKyMeHTalUusl. ApXUTeKTYpHas U
TeJIeKOMMYHUKAllMOHHAS CTaOUU TPOEKTUPOBaHUS.

Pasgen 11. MonTax CKC

OpraHu3allis MOHTaXKHBIX PaboT. BXOmHOM KOHTPOIb KOMIOHEHTOB. CTPOUTEIBCTBO
MarucTpPaabHOTO yyacTKa. [Ipoknagka Kabesei B 3MaHUSAX ¥ IIOMeIleHusX. MOHTax
KOMMYTAIMOHHOT0 000pymoBaHusi. TecTupoBaHKe KaHaioB u TpakToB CKC.

P 12 HHOCTH 9Kcmayatanuu CK

ApvmunuctpupoBaHue CKC. Ilouck u ycTpaHeHUe HeuclpaBHOCTeH. [IpoBeeHue pernaMeHTHBIX
pabor.

OO6I1mast TPYMOEeMKOCTE TUCITUIIIHHEL
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288 gac(os), 8 3ET
dopMa IpoOMeKyTOUHOM aTTECTALUN

3aueT, JOK3aMeH

b1.B.18 IIpoexkmupoeaHue, cmpoume1bCimeo U mexHuyeckKdsi IKcnayamauus
80/10KOHHO-0NMUYeCKuUX U NPo8odHbIX cucmeM cesi3u

Llenu ocBOeHUST OUCLIUIIIMHEL

Llenbio mpemnofaBaHus OUCHUTIINHEL «[I[pOeKTUPOBaHUE, CTPOUTENIBCTBO U
TeXHUYeCKas 9KCIJTyaTalllsl BOTOKOHHO-ONTUYECKUX U MMPOBOIHBIX CUCTEM CBSI3U»
SIBIIIETCS:

IOJTy4YeHue 3HAHUM, YMEHUM ¥ HaBLIKOB B 00JIaCTH MTPOEKTUPOBAHUS,
CTPOUTENbCTBA ¥ TEXHUYECKOU IKCIITyaTalluy BOJTOKOHHO-OIITUYECKUX U ITPOBOAHBIX
CHUCTEM CBSI3H, B TOM YHCJIE HAaBLIKOB TEOPETUYECKUX UCCIEO0BaHUM, yMeHUsT paboTaTh
C TEeXHUYECKOU JIUTEPaTypPoOu U ClellnaIbHON U3MEPUTEIbHOM amnapaTypou.

MecTo pucuuniuHe B CTpykType OI1

Hucuunnuia «[IpoeKTHpOBaHUE, CTPOUTENBCTBO M TeXHHUECKas SKCIIyaTalus
BOJIOKOHHO-ONITUYECKUX U IIPOBOOHEIX CUCTEM CBsA3u» B1.B.18 sABnsgeTcsa qUCHUNINHON
yactu, popMupyeMod yyacTHUKaMu 00pa30oBaTeIbHBEIX OTHOIIeHUM 010Ka 1 yueOHOTO
IIIaHa TNOATOTOBKM OaKalaBpuaTa IO HamnpaBimeHuwo «11.03.02
NHPDOKOMMYHUKALIMOHHBIE TEXHOJIOTUN U CUCTEMH CBSI3U». H3ydeHUe OUCIUAIINHEBI
«IIpoekTUpOBaHNE, CTPOUTENBCTBO U TEXHUYECKas IKCIJyaTalus BOJIOKOHHO-
ONTUYECKHUX ¥ MPOBOAHBIX CHUCTEM CBSI3W» ONHUPAETCAd HAa 3HAHUU OUCLUUMIIHNH(BI)
«BBICOKOCKOPOCTHEIE OIITUYECKHE CUCTEMBI CBSI3U [AJII TPAQHCIIOPTHHIX CETEU U CeTeu
moctyna»; «HampaBmsioure cpenbl 371eKTPOCBSI3U U CTPYKTYPUPOBaHHBIE KabOelbHbIEe
CHACTEMEBI».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

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

- CriocoGeH IPOBOAUTH PacyeThl 10 IPOEKTY CeTeld, COOPyKEeHUH 1 CPENCTB
MH()OKOMMYHUKALIMY B COOTBETCTBUY C TEXHUYECKUM 3a/laHUEM C UCII0JIb30BAHNEM KakK
CTaHOAPTHBIX METOAOB, IIPUEMOB U CPEICTB aBTOMATU3aluy IPOEKTUPOBaHU, TaK U
CaMOCTOSITEJILHO CO3[jaBaeMbIX OpUTUHAJIBHEIX ITporpamm (I1K-22)
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- Crioco6GeH K OpraHu3aluy ¥ TPaKTUYeCKOMY OCYIIECTBIIEHUIO CTPOUTEILCTBA TMHENHBIX
ONITUYECKHUX U IJIEKTPUUECKUX TPAKTOB TPAHCIIOPTHBIX CETEH CBS3U M CETeH [OCTYIa, BKII04as
TEeXHOJIOTHY IPOKJIA[KK ¥ MOHTaXkKa ONTHYECKUX U IEKTPUUECKUX Kabesel, KOHTPOJIbHEIE
U3MepeHus, IpueMocnaToyHsle ucnbitauus (ITK-27)

- CriocoGeH opraHu30BaTh TEXHUYECKOe 00CIyKUBaHUE (9KCIIJIyaTalluio), BKII04Yasi OXpaHHbLIE
MEepPOMIPHUITHS, IPOGUITaKTUIECKHE ¥ aBapUMHBIe H3MEPEHUS, a TaKKe PEMOHTHO-
BOCCTAHOBUTEJIbHEIE PAOOTHI TMHEHHBIX ONITHYECKUX U IJIEKTPHUYECKUX TPAKTOB TPAHCIOPTHEIX
ceTell CcBA3U U ceTel goctymna ([1K-28)

- Crioco6eH K BHIOOPY ¥ CPABHUTENILHOMY aHAJIM3y BAPUAHTOB MPOEKTUPOBAHUS JTMHEMHBIX
ONITUYECKHUX U IJIEKTPUUECKUX TPAKTOB TPAHCIIOPTHBIX CETEH CBS3M M CETEH [OCTYIa, BKII0Yas
M3bICKaTEeNTbCKUe paboThl, BEIOOP Kabesis, TacCUBHOTO M aKTHBHOT'O CETEBOT0 060PYAOBaHUS, K
OpraHM3aIliK COTJIACOBAHUS IPOEKTHHIX PEIIeHU C 3aMHTEePEeCOBAaHHLIME opranu3anusamu (ITK-
36)

CopepxkaHue OUCIUIIINHEI

Pasgen 1. HopMaTuBHO-TeXHUYECKAad JOKYMEHTAIMUS 10 IPOEKTUPOBAHNIO BOJIOKOHHO-
ONTUYECKUX W IPOBOOHEIX CUCTEM CBS3M. 3allaHWe Ha MPOeKTUpoBaHue. cXxomHbIe TaHHEIE.

TexHUK0-9KOHOMUYEeCKoe 000CHOBaHKE IIPOEKTa
HOpMaTI/IBHO-TeXHI/IT-IeCKaﬂ OJOKYMEHTAIM II0 TPOEKTUPOBAHNIO BOJIOKOHHO-OIITUYECKUX 1

IIPOBOIOHEIX CUCTEM CBSI3M. 3aJlaHue Ha IMPOEeKTUPOBaHKe. VICXOmHEIE TaHHEIE.
TeXHUK09KOHOMUYECKOe 000CHOBAHUE MTPOEKTA.

Paspmen 2. Texnrdeckoe 3ajaHue Ha IIPOEKTHUPOBAHKWE TPAHCIIOPTHBIX BOJIOKOHHO-OIITUYECKUX

cucteM cBsg3u (BOCC). CocTtaB pabouero npoekra. [TocnemoBaTeNbHOCTh TPOEKTUPOBAHUS
BOCC.

CocraB u Ha3HaueHMe pa3nennoB T3. [TocmemoBaTENbHOCTh TPOEKTHPOBaHUsS. OCHOBHEIE OIIMOKU
npu pa3paboTKe MPOeKTHHIX peleHuii. CocTaB paboyero mpoekTa. PaccMaTprUBalOTCSt BapUaHTHL
MIPOEKTHHIX PEIIeHUH 0 BEIOOPY TEXHOJIOTUM CTPouTenbcTBa BOCC, MpuBOOUTCS UX
CpaBHUTeJIbHAS XapaKTePUCTHKA I10 Pa3/IMYHbIM KPUTEPUAM OLIEHKH.

P T BaHUA II [IeYeHWI0 HalleKHOCTHA TPAHCIOPTHHIX B HopMmupoBanu
[I0Ka3aTe/lel KayeCTBa IIM(POBLIX KAHAJIOB M TPAKTOB IIPYU IPOEKTUPOBaHNY B
PaccmaTpuBalOTCSI METOOMKHM OIpefesieHus TpeOyeMbIX TapaMeTpOB ONTUYECKUX Kabese mpu
PA3/TMYHBIX BapUAHTaX CTPOUTEIbCTBA: IIOA3EMHEIE CITOCOORI, TOMBOOHEIE, BO3AYIIIHEIE.
Bo3peiicTBue okpyxamwinen cpensl Ha BOCC pa3nuyHoro ypoBHsa. OTKa3bl TMHEMHBIX TPAKTOB
KabebHBIX Maructpasnei. CTaTUCTHKA IOBPEXIEHUH U aHaIN3 OCHOBHBIX IIPUYMH,
BHI3BIBAIOLIMX OTKa3bl. [I0Ka3aTenu Hafle?KHOCTH TUHENHBIX TPakToB. [loHsATHE KO3hduimenTa
TOTOBHOCTY U BPEMEHU BOCCTaHOBJIEHUS.

Paspen 4. BeiOop TpaHCIOPTHOM TeXHOIOruy. MHKeHePHBIN pacyeT IapaMeTPOB TUHEHHOI0

TpakTa BOJIC.
PaccmarpuBatorcs Texronorud PDH, SDH, WDM ux xapakTepHUCTHUKH 0COOEHHOCTH

npuMeHeHus. [IpuBoOUTCA MeTOOMKa pacuyeTa AJIMH y4aCTKOB pereHepalui.

Pazmen 5. MonTax BOCC. Opranusaius ctpoutenbcTBa BOCC. TexHuuecKu Haa30p.
TexHOIOruY CpalMBaHus ONTUYECKUX BOJIOKOH. TexHoornyeckoe o00pymoBaHue Ois
Pa3MYHbIX BapUAHTOB CTPOUTENBCTBA. [JOKYMEHTAlKs [10 TEXHUUYECKOMY Hag30py 3a
CTPOUTEILCTBOM.

Paspen 6. [IpreMo-coaTO4YHbIE UCOLITAHUS.

CocTaB ¥ opraHu3anus IpreMo-CAaTOUYHBIX UCIIHITaHKY, pabodyas JOKyMeHTalusI 1
nacnopTusauus BOCC.

Pasgen 7. 3apauyu Texuudeckou skcnnyatauu BOCC u ee opranusaiysa. HopmaTuBHO-
TexXHUYecKas OOKyMeHTalusa. CHuCcTeMa TeXHUYeCKOW 9KCIAYyaTallui TUHEWHBIX COOPYKEHUN
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cBsA3U. CTPYKTYpa CUCTEMHL.
PaccmaTpuBaroTcs 3agauyu TexHudeckou akcityatanuu BOJIC npy pa3nuyHEIX TEXHOIOTUAX

CTPOUTENLCTBA, MPUBOIUTCS UX CPAaBHUTEIbHAS XapaKTePUCTUKA 110 PA3IUYHBIM KPUTEPUSIM
oLleHKHU. TeopeTudyeCcKre OCHOBEI IOCTPOEHUS CUCTEMBI TeXHUUEeCKOH akcityatauuu BOCC.

Pasmen 8. MeTobl OIIEHKY XapaKTEPUCTHK ONTHYECKUX BOIOKOH U Kabeslell B CTPYKTYpe

CHCTEeMBl TeXHUYECKOMN 3KCIyaTalluy
PaccmaTpuBaloTCS METOOMKHU OIpefesieHuss TpeOyeMbIX SKCIIyaTallMOHHEIX TapaMeTPOB

OTITUYECKUX BOJIOKOH ¥ KaOesel mpy pa3IuYHBIX BapHaHTaX CTPOUTENILCTBA - TOA3EeMHEIE
CIIoco0kl, TOIBOHBIE, BO3MYIIIHEIE.
Paspen 9. [Tospexnennss BOCC. OCHOBHEIE TPUYKHEL. [TapaMeTphl OIIEHKM KauyeCcTBa PabOTH

JIMHEVHBIX TPAKTOB.
BospencTBue okpyxamwiuei cpensl Ha BOCC pa3nuyHoro ypoBHs. OTKa3bl TUHENHBIX TPAKTOB

KabenbHBIX MarucTpasnei. CTaTUCTUKA MTOBPEXIEHUN U aHaIM3 OCHOBHEIX ITPUYHH,
BHI3LIBAIOIIMX OTKa3kl. [I0Ka3zaTenu Hafle?kKHOCTH TUHENHBIX TPAKToB. [IoHsATHE KO3hDuiineHTa
TOTOBHOCTY U BpeMeHHU BOCCTaHOBIIEHHUS.
Pasmen 10. [TpoBeneHne peMOHTHO-BOCCTAaHOBUTEILHEIX PaboT. CHCTEMBI PE3ePBUPOBAHUS

MHENHEIX TPAKTOB. BOJIOKOHHO-OIITHYECKHIE K bHEIE BCTABKHU
MeTomb! TPOBEOEHUST PEMOHTHO-BOCCTAHOBUTEIBHEIX PaboT. ITyTu COKpalleHus BpeMeHH
MIPOCTOSI TPAKTOB IIPU BO3HUKHOBEHUH 0TKa30B. CHUCTEMbI Pe3ePBUPOBaHUS TUHENHBIX TPAKTOB.
BomokoHHO-onTHYEeCKHEe KabembHble BCTABKK. MeTOombl KOHTPOJIS TapaMeTPoB KaOeIbHBIX
BCTaBOK.
P 11. Bregenune. McTtopus ceten HEeHTCKOT Tya. TeXHONOTUYU CeTel

HEHTCKOT TYIIa, UX IPEUM TBA U H TaTKHU

OBOMIOIUS CeTel CBI3U U CETEBHIX TexHonoruu. Cetu moctyna. Knaccupukaius TeXHOIOTHAN
pmoctyna. Texunonoruu aboHeHTCKOTro moctymna: Ethernet, TexHomoruu nudpoBbx aOOHEHTCKUX
nmuuui xDSL, ISDN, ceTu KabenbHOTO TeneBUAeHUs, THOPUAHEIE ceTu moctyna FTTx,
paguopocTyt. IIpeumyiecTBa U HegocTaTKu. TpeboBaHUS K CETSIM AOCTyna. CXeMbl
OpraHu3alliy CBS3M.
Pasmen 12. [TaccuBHBle onTudeckue ceTu ctangapToB GPON (ITU (G.984.x)
ApxuTekTypa cetu aboHeHTCKOTro focTyna Ha 6a3e PON. Ocobennoctu texunonoruu GPON, ee
[IpeuMyIlecTBa U HeJoCTaTKu. [lepenaya maHHBIX B BOCXOOAIIEM U HUCXOOSAIIEM HallpaBIeHUAX.
CTpYyKTypHI KafipOB B BOCXOASAIIEM U HUCXOMAIIEM HallpaBlleHUSIX Afpecanus U pa3fesieHne
Tpaduka. [Tepexon K TexHonoruu XGPON.
Paspen 13. [TaccuBHble onTuyeckue cetu ctanmapTtoB EPON (IEEE 802.3ah, IEEE 802.3av)
Ocob6ennoctu texuomoruu EPON, ee npeuMyliecTBa ¥ HefOCTaTKU. [lepefaya JaHHBIX B
BOCXO[ISIIIEM U HACXOAAIIEM HamnpaBieHUsX. CTPYKTYPhl KagpOB B BOCXOOAIIEM U HUCXOASIIEM
HanpaBleHUsAX Afnpecanus u pa3nenenue tpaduka. [lepexon k Texnonoruu 10 GEPON.

Paspen 14. AktuBHOe o6opynoBauue cetert PON. [TpuHIKTIE pa3pab0TKM aKTUBHOTO

obopynoBanus nns ceteit PON
Ctpyktypa u coctaB OLT (ynpaBnsgioiias, KOMMyTallMOHHAS U TUHEWHas 4acTh). [IpuHLmAI

OerucTBUS. JKCIITyaTallMOHHBIE XapaKTePUCTUKU. CTPYKTypa U COCTaB abOHEHTCKUX YCTPOMCTB
ONT. Vnpasnenue u Hactporika OLT, ONT. [Tpunuunsl pa3paboTKu aKTUBHOT'O0 060pyI0BaHUS
PON.

P 15. ITaccuBHBIE ONTHYECKHE KOMIOHEHTH. KOHCTPYKIINK U IIPON3BOICTBO ONTHYECKUX
BOJIOKOH U K ¥ OJId ceTen TVII HOBHI IIPOEKTHUPOBAHUS ceTel P

Oco6eHHOCTH U ITapaMeTPhl TaCCUBHBIX KOMIIOHEHTOB, TPUMEHSIEMBIX B CETSIX JOCTYIIA.
OnTuyeckue BOJIOKHA [ ceTel mocTyna. OnTu4YecKrue BOJIOKHA, HEUYBCTBUTEIbHEIE K U3ru0aM
(pek. G.657). Ontuueckue kabenu (OK) mns cetedt moctymna. OCHOBH IIPOEKTUPOBAHUS U
akcnnyatauuu ceteu PON.
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Paspen 16. Opranusanusa yeayr Triple Play (IPTV, VoIP, Internet) B onTH4YeCKNX CeTIX OOCTYIIa
TpeOoBaHUs K CETH NIPU IIepefayde Pa3INyYHbIX BUAOB Tpaduka. Pekomermaruu ITU-T.
[Tepenaua Tpaduka peanbHOro BpeMeHu B ceTssx TCP/IP. OcobeHHOCTH mepemayu Tpahuka
IPTV. KogupoBaHue Bugeourpopmanuu. ['pynnosoe BemaHue B ceTax [P. ['pynnosas
agpecanus. [Ipotokonsl ynpasnesus rpynnamu (IGMP). TunuyHasle KOHGUTYpauy IPOTOKOIOB
IIpY MOOKI0YeHuu nonb3oBatened. Opranu3anus VLAN. ITpotokonsl PPPoE, DHCP.

Pazpen 17. i3MepeHHs B ONTUYECKUX CETIX JOCTYIIA

OKcIyaTalus ceTet abOHEHTCKOT0 JOCTYyIa. Fi3MepeHre OCHOBHBIX ITapaMeTpPOB IIaCCUBHBIX
OTITUYECKUX ceTel. N3MepeHus Py CTPOUTEIbHO-MOHTAXKHEIX paboTax. I3aMepuTenbHoe U
TECTOBOE 000PyIOBaHME: ONTUYECKUM pedIeKTOMETD, ONITUYECKUN TeCTep, BU3yaIbHBIN
JIOKAIHU3aTOoP fedheKTOB, ONTUYECKUN MUKPOCKOTII, aHAJIM3aTOP CIeKTpa. 3MepeHus B
mpoliecce 3KCInyaTanuu. [IoUCK ¥ yCTpaHeHNe HeNCIIPaBHOCTEN.

O61masi TPyA0EeMKOCTb MUCIUTITAHEL
288 gac(os), 8 3ET
dopMa MPOMexKYTOYHOM aTTeCTaAlluN

3aueT, JK3aMeH

B1.B.19 OcHosbl 0e108bix KOMMYHUKAU U

LTenu oCBOEHUS MUCLUIIIAHEL

Llenbio mpenofaBaHus OUCHUIIIAHE « OCHOBHI AEJIOBEIX KOMMYHUKAINMK» SIBIISIETCH:

dhopMupoBaHue IIeJIOCTHOTO MPECTaBIEHUS 0 IIpoIlecce, Crelln(prKe, IapameTpax
¥ 3aKOHOMEPHOCTSX [IeJI0BBIX KOMMYHUKAIIMM, KOMIIJIEKCHOE N3y4eHUe COILAalbHO-
IICUXOJIOTMYECKNX YCTAHOBOK ¥ JIMYHOCTHBIX XapaKTEPHUCTHUK YeJI0BEKa, OTHOCSIIUXCS K
PETYISAINY €T0 COIIMAJIbHOTO TIOBENEeHUS B IIPOIIECCE NEeTI0BOTO OOIIEeHMS, a TaKXkKe
YCBOEHNE OCHOBHBIX TICUXOJIOTMYECKUX 3aKOHOMEPHOCTEN, BIUSAIOIMINUX Ha
3(ppeKTUBHOCTE TPO(PECCHOHANTBHOTO YIIPABIEHUYECKOT0 PEIIEHHUS.

MecTo pucuuniavHe B CTpykType OI1

Hucuunnuia «OCHOBH OeI0BBIX KOMMyHuKanui» b1.B.18 gBnsgeTcs OUCHUNIUHOU
yacTtu, popMupyeMon ydacTHUKaMu 00pa3oBaTeIbHBEIX OTHOIIeHU 01m0Ka 1 yueOHOTO
njlaHa NOATOTOBKM OGakanaBpuaTa no0 HanpaBiueHuio «11.03.02
NHPDOKOMMYHUKALIMOHHBIE TEXHOJIOTUM U CUCTEMHl CBSI3U». H3ydeHUe OUCIUIINHBI
«OCHOBH [€JIOBEIX KOMMYHHKaOWW» ONHpPaeTCs Ha 3HAHUU OUCHUIIKAH(HI)
«OpraHu3auusi U yIpaBlieHHe IpeanpusatuaMu»; «[IpaBoBegenue»; «dumocodus».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS
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[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBjieH Ha GOpMUPOBaHuE CIIeAyIOMINX KOMIIETeHITUN:
B cootBeTcTBUU ¢ PT'OC:

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

- Crioco6GeH OCyIIeCTBISATh eJIOBYI0 KOMMYHUKAIIUIO B YCTHOM U IMCbMEHHOM ¢opMax Ha
rocygapcTBeHHOM s3biKe Poccuiickoit ®emepanuy © HHOCTPaHHOM(bIX) s3bKe(ax) (YK-4)

CopepxkaHue OUCIUIIINHEI

Pasmen 1. OGIieHre KakK COIMANIbHO-IICUX0I0THYecKasd KaTeropus. O61ieHre 1 KOMMYHUKALINS
OO1meHre U KOMMYHUKAIIWS: CDAaBHUTEIbHEIN aHanu3 noHsATuH. O01eHre KaK KOMMYHUKAIUS 1

B3auMoyelicTBue. PYHKIIUY 1 BUIH 0011eHUsI. KOMMYyHUKaTHUBHAS, TepPIeNTHBHAS,
MHTEpPaKTUBHAs CTOPOHHI 001IeHus:. BepOanbHble ¥ HeBepOaIbHBIE CPEICTBA 00IIeHHS.
MexaHu3Mbl MEXKTHYHOCTHOU mepieniini. OCHOBHBIE MTOHATHUS, KITaCCU(UKALIUN U TEOPUU
KoMMyHUKauuu. CpeficTBa U KaHa/Ibl KOMMYHUKALWX. BUAB KOMMyHUKAIIAX: I03HABaTe/IbHAS,
3KCIpeccuBHas, yoexkmalomas, CyIrTeCTiBHAs, puTyaibHas. KOMMyHUKaTHBHBIE CTUNIH. PoneBas
KOHIIETINSA KOMMYHUKAINN. AyOuTOpUS KOMMYHHAKALUK U TUITEL KOMMYHUKALIWH.

Paspen 2. [lenoBasi KOMMYHUKAIMS KaK IPOIECC

CTpyKTypa ¥ MofieTd KOMMYHUKATUBHOTO Ipotiecca. Llenu, pyHKIuM 1 HOPMHI 1€ T0BBIX
KOMMYHUKauui. [lesl0Bble KOMMYHUKAIIMK B TPYyIINax. [Ipollecckl OpraHu3aliiy U yIpaBleHus
TPYIIOBOM paboTH. [IpreMbl MOBHIIIEHUST TPYOOBOM MOTUBAIMU. XapaKTEPUCTUKA OCHOBHBIX
CTUIIEN PYKOBOACTBA. BB KOMMYHUKATUBHAIX ITIOTOKOB B OpraHu3anuu. [leoBLle IePEeroBOPH
¥ COBEIlaHUSs: CTUJIY U cenubrKa IPOBeNeHNss. BHYTPUTPYIIIIOBEIE OTHOIIEHUS U
B3auMopencTBusl. KOHQIUKTE, BO3HUKAIOIIME B chepe MPOU3BOACTBEHHO-IEIOBEIX OTHOIIEHUMH:
crenuduKa MIPOSBIEHUS, IPUYUHEI 1 MEXaHU3MBl BOBHUKHOBEHHU S, KOHCTPYKTUBHEIE U
OECTPYKTUBHBIE TIOCTIECTBUS, METOILl YPETYIUPOBAHUS.

P KOMMYHHMKATOD ¥ KOMMVHUKAHT: aHaJIN3 B3aNMOIENCTBUS
CorranbHO-TICUX0IOTHYECKasl XapaKTEPUCTUKA Ee0BLIX 1 IMYHKIX B3aUMOOTHOIIIEHUH.
PoneBoe noBefeHue B ie10BOM o0meHuu. Knaccupukauy KOMMYHUKATUBHBIX JIMYHOCTEH U
CTUJIe KOMMYHUKALIUY U UX POJIb B I€JI0BOM KOMMYHUKaIMU. B3auMoenucTsye B e10BOU
chepe, KOMMYHUKATHBHAsA KOMIETEHTHOCTh. KOMMyHUKATUBHEIE Oapbephl: KlacCuuKalus u
IIpHEeMHI uX Ipeonosienusi. [IposiBlneHus HHAUBUAYATbHO-TICHX0JIOTHYEeCKUX 0COOEeHHOCTEN B
IIpoIecce AeI0BEIX KOMMyHUKanui. Monenu, MeTOAb U TEXHUKYU CaMONpPe3eHTalluu. TeXHUKA
BOIIPOCOB. TexHUKHU pedIeKCUBHOTO U Hepe(hIeKCUBHOTO CIyLIaHuA. TeXHUKU apTyMeHTalluy U
KOHTpapryMeHTally, MaHUNYIATABHbEIE TeXHUKU. KOHDIUKTOreHBl: TUIIEL U (POPMEI
MposiBneHus. Tubl KOHQIUKTHHIX TUYHOCTEX. XapaKTepPUCTHUKA OCHOBHBIX CTPATEeTui
MIOBE[leHUS IMYHOCTY B KOH(MIUKTE: KOHPPOHTALMSA, COTPYOHUUECTBO, KOMIIPOMUCC,
npucnocobjeHune, u3beranue. YHUBepCaabHbIE 3TUYECKHUE TPUHITUIIE 1 0COOEHHOCTH UX
MIPOSIBIIEHUS B IIPaKTUKe NEeI0OBEIX KOMMyHUKauuii. OCO0eHHOCTH BHICTPAUBaHUS
MeXKKYJIbTYPHOM KOMMyHUKaUKK. PaKTOPHI, OBHIIIaMIKe 3pGeKTUBHOCTD OeT0OBHIX
KOMMYHUKaLUH.

OO1mas TPyA0EMKOCTD AUCITUIIINHEL

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

3auer

Bb1.B.20 CxemomexHuKa onmo3/eKmpoHHbIX ycmpoucme

lenu ocBOEHUS OUCLUUIIIUHEL

Llenbio mpenofgaBaHus AUCLUIIIUHEL « CXeMOTEXHUKA ONTO3IEKTPOHHEIX
YCTPOUCTB» SIBJISIETC:

TeOpeTUYeCKOoe U3y4YeHNe U 0CBOEHNE METOMIOB peasln3allii COBPEMEeHHBIX
CXeMOTEXHUYECKUX PEelIeHNl, IPUMEHSIeMbIX B aHAJIOTOBLIX, IIU(PPOBLIX ¥ aHAJIOTO-
I (POBLIX ONTO3JIEKTPOHHBIX YCTPOMCTBaxX. M3yuenue pgucnunauabl COY HampaBieHO
Ha (opMupoBaHUe rTy00KOT0 MOHUMAHUS U 3HaHUS aHAIUTUYECKUX U KOMITbIOTEPHBIX
METOMI0B UCCIIEJ0BaHUs CXEMOTEXHUKHU OTHEJIbHEIX 9JIeKTPOHHBIX ¥3710B COY 1 ux
B3aMMOIEUCTBUS B paMKaXx IIepefaloliuxX U IIPUEeMHEIX OIITUYECKUX YCTPOUCTB
Pa3Nnuy4YHOr0 Ha3HAYEeHUs.

MecTo gucuuniauHel B CTpyKType OI1

Hucuunnuaa «CxeMOTEeXHHKa OINTO3JeKTPOHHHIX ycTpoucTB» B1.B.20 sBnsertcs
OUCIUIIIMHOM YacTH, GOPMUPYEMOH y4aCTHUKAMHU 00pa30BaTeIbHEIX OTHOIIEHUH O10Ka
1 yuyebHOro mnaHa NOATOTOBKM OaKalnaBpuaTa IO HampaBneHuio «11.03.02
NHPDOKOMMYHUKALIMOHHBIE TEXHOJIOTUN U CUCTEMH CBSI3U». H3ydeHUe OUCIUATIINHEI
«CxeMOTexXHHKa OINTO3E€KTPOHHBEIX YCTPOMCTB» OIHKPAEeTCA Ha 3HAHUM OUCIUIIINH(BI)
«CxeMoTexHUKa»; «TeopeTudyeCKHue OCHOBH IIEKTPOTEXHUKu»; «Teopud
3JIEKTPUYECKOU CBSI3U»; «dU3ndYecKre OCHOBH 3NMEKTPOHUKMN»; «IIudpoBas oOpaboTKa
CUTHAJIOB»; «JJIEKTPOHUKA».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

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

- Cnoco0eH caMOCTOATENbHO IPOBOOUTH SKCIIePUMEeHTaIbHEIE UCCIIeOBAaHUS U UCIIONIb30BaTh
OCHOBHEIE ITpHEMbI 06pa00TKM U MPeCTaBIeHNs MONTyueHHBIX faHHbIX (OITK-2)

- Crmoco6eH MMOHUMATh MIPUHIUITE Pab0TH COBPEMEHHBIX MHPOPMALIMOHHBIX TEXHOJIOTUN U
KCIIONb30BaTh UX OJIS pellleHus 3afad nIpodeccruoHanbHou gesarenbHocTy (OI1K-4)

CopepxkaHue OUCIUIIINHEI

Paspen 1. Bremenue. TepMunb 1 onpenenerus. O61acTy IPUMEHEHHS ONTOJIEKTPOHHEIX
ycrponctB (03Y). Knaccupukanmsg onTo31eKTPOHHLIX YCTPOUCTB. BAIE ONTO3/IEKTPOHHBIX

81




YCTPOWCTB.
[Ipenmer, uenu u 3agavyu Kypca COY, MeTonbl uCCe0BaHNsl, TEPMUHEL U ONpPeNesIeHus,

ucnonb3yemule B Texurke OJY, obnactu npuMenenuss OJY, CTPYKTypHBIE CXEMBI U OCHOBHEIE
MOAYJIY IpueMo-Tiepefalomux TpakToB OJY, ceeTonsnyyvawmue auonsl (CHU]), cBepxapkue
CHU[I, CH]II 6enoro cBeuyeHus, nasepurie nuomanl (JII1), poTope3uctops!, poToguoasl, p-i-n
dboromguonsl, poTomuonsl [IIoTTKH, naBUHHBIE (OTOOUOALI, POTOTPAH3UCTOPEI, (OTOTHPUCTOPHI,
PE3UCTOPHLIE ONTPOHEI (OITONIAPH), AUOAHBIE ONITPOHE!, TPAH3UCTOPHEBIE OIITPOHHI,
TUPUCTOPHEBIE ONITPOHEI, JJa3ePHbIE OIITO3JIEKTPOHHBIE YCTPOMCTBA

Paspen 2. Vcunutenu. OCHOBHEIE HOPMUDYEMEBIe TapaMeTphl. Pagno4acTOTHEIE YCUIUTEHN.
Ycunutenu c pacnpeneneHHbM ycunenneM. Onepannonasie CBY yCunnTenu ¢ TOKOBOU

00paTHOU CBA3BIO
Pa6oTa TPAH3UCTOPHOI'O YCUIMTEILHOTO KAaCKaja Ha BEICOKMX YaCTOTaX. Y CTOMYMBOCTD

IIMPOKOIIONOCHBIX yeunutenend. OeHKa KauecTBa BEIXOMHOT0 KojiebaHus - IMIyMbl, TOYKa
ogHOmennbenbHON KOMIIPECCHHY, YPOBEHb NHTEPMOMYISLMOHHIX UCKaXKEeHNN, IMHAMUYEeCKUI
nuamna3oH. bydepntuie ycunutenu. [IpuMmepsl MukpocxeM. ®opMupoBaTeib UMIYIILCOB.
Kackogusie ycunutenu 03-OB u OK-OB. [IIupokononocHble YCUIUTEIN TOKa Ha S4elKe
Ixunb6epTa. CBEPXIIUPOKOIIONIOCHEIE YCUIIUTENH C PACIpee/IeHHbIM yCuieHneM. [IpuMepsl
MukpocxeM. CBY onepauronHble ycunutenu. [IpumMepsl MukpocxeM. CXeMOTEXHUYECKOe
MO[eJIUpOBaHue C IIOMOIIbI0 TakeTa nporpaMm Micro-Cap 9 - 12

P AH TOBHIE ATTEHIOATOPHL HOBHBIE HOPMUDVEMEIE I MeTphL. [TOCTOSHHEL
TTEHI0ATOPEL. YIIpaBagdeMble aHaJIOTOBLe aTTEeHI0aTOPEL Ha P-i-n IruoJaX W HOJIeBBIX
TpaH3UCTOpax. YpasligeMule 11 HaAJIOTOBEIE aTTEHIOATOPEI

Ha3naueHne aTTeHI0ATOPOB B TexHUKEe OJY 1 HOPMHUPOBKA MX OCHOBHLIX TapaMeTPOB.
[TocTostHHEIE aTTEHIOATOPHL. [1-00pa3Heie U T-00pa3HEIe aTTEHIOATOPH. PacyeT u mpUMepH
peanu3aiuy. YIIpaBasgseMbld TUOOHBIM aTTEHIAaTOP, aTTEHIOATOPE! Ha P-i-n guogax. IIpuMeps
MUKPOCXeM. YIIpaBisgieMble aTTeHI0aTOPHl Ha II0JIEBHIX TPaH3UCTOpaX. [IpuMephl MUKPOCXEM.
LudpoynpasnsieMble aHAIOTOBEIe aTTEHI0ATOPHEL Ha PE3UCTOPHBIX MaTPHUIaX.
CxeMOTexXHHYECKOe MOIeIUPOBaHKE C ITOMOIIBI0 TaKeTa mporpaMm Micro-Cap 9 m 11

Pazpen 4. CBY nepeknodaTenu. OCHOBHEIE HOPMUDYEMEbIe TapaMeTPhl. JIeTpoMexaHudYeCcKre
nepeknodatenu. SPDT u SPST nepeknwoyvatenu. [{luppoynpasnsgemele CBY nepeknrvaTenu
aHaJIOTOBHIX CUTHAJIOB Ha P-i-N AMOOaX U MOJIEBHIX TPAH3UCTOPax. MHOTOMO3UIIMOHHEIE
nepeknioyatend. MukpoMmexanndeckne CBY nmepekniodatenu (MEMS)

Ha3naueHue nepeksoydaTeiel U OCHOBHEIE HODMUPYEMEIE ITapaMeTphl. IJIeKTpoMeXaHudeCcKue
nepekmoydaTeny (pene). SPDT u SPST nepekmniogatenu. Lludppoynpasnsembie CBY
TepeKIYaTeId aHaJIOTOBEIX CUTHAJIOB Ha P-i-n AHOfdaX U MOJIEBBLIX TPAH3UCTOpPaX.
MHOTromno3ullMoOHHLIE TTIepeKIodaTenu. MukpoMmexanndeckre CBY nepeknwoyatenu (MEMS)

Pasgen 5. Onepaunonnsle yeunutend (OY). OcHOBHBIe HOpMUPYeMble napaMeTprl. OY ¢ OOC mo
HanpsxeHnt. OY ¢ OOC no Toky. KnoueBoit pexkuM paboTel OV. Iludpoynpasnsemeie OY.

OcnosHble HOpMupyeMble TapaMeTprl OY. OV - ¢ OOC no Hanpsaxeruw. OY - ¢ OOC 1o Toky.
KmioueBoi pexkum pabotsl OY. KommapaTop. Lludpoynpasnsemere OY.

P AHaI0rOBHI yiBepsl CHU

HasHauyeHue U TUITH aHAIOTOBHIX ApaiBepoB CU]I u JIII. [patiBeps CHU]I co cTabunu3aiue
HanpsKeHus unu Toka. [paviBepst JIII. [IpaiiBeps! JII] co cTabunmu3alueir MOIIHOCTU CBETOBOTO
IIOTOKA (OmTHYecKast obpaTHAs CBSI3b).

P 7. 11u BEI vBepel CU
Ha3HauyeHue uMnynabCHBIX ApaiBepoB CHU]] 1 na3epHBIX AUONOB. [IpuMepE MUKPOCXEM.
P UCTEMbI aBTOMATUYECKOT ryaupoBanud (CAP) oIITO3JIEKTPOHHEIX VCTPOUCTB

YpaBHeHMe TMHENHON HEMIPEePLIBHOM Moaenu cratudeckKor CAP. YpaBHeHUE MMHEWHOU
HEeNpPepPLIBHON MOfenu acTatuyeckou CAP.
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Pasgen 9. YactoTHeii MeTon aHanu3a CAP. TUIIOBEIEe 3BEHbA.

YacTOoTHBEIM MeTOq aHanu3a GUIbTPYIOLIEeH ClIoCOOHOCTH U ycToWunBocTu CAP.
Jlorapudmuyeckne aMIINTYTHO-4aCTOTHEIE U (Pa309aCTOTHLIE XapaKTEePUCTUKU. TUIIOBEIE
3BeHbss CAP u ux omucaHue BO BpEMEHHOW ¥ CIIEKTPaIbHOM 00/1acTsaX. be3sHepIInOHHOEe 3BEHO.
Be3riHepLUMOHHOE 3BEHO C 3alla3fblBaHueM. MHepIMOHHOE 3BeHO. MiealbHOE MHTETpUpPYyIoIee
3BeHO. MpeanbHoe nuddepennupymoilee 38eH0. MHepnuonHoe auddepeHupyoilee 3BeHO.
H3ompomHoe 3BeHO. KomebaTenbHOe 3BeHO BTOPOro nmopsigka. ®Pa3oBpaliaTeIbHOe 3BEHO.
CxeMOTexHHYEeCKOe MOeNNPOBaHue C MMOMOIIbI0 ITakeTa mporpamMM Micro-Cap 9 - 12.

Pa3pen 10. AHanu3 GUIbTPALAY IOMEX U YCTOUUYUBOCTE CAP ONTOS/IEKTPOHHEIX YCTPOKCTB
[TocTpoeHNe aCUMIITOTUYECKOM JIorapuMUIECKOo aMIIIUTyIHO-4aCTOTHOM 1 (a309aCTOTHON
XapaKTEPUCTUK YCIOBHO pa30MKHYTOro Komiblia CAP. OnpefneneHre 3anacoB YyCTOUYUBOCTH I10
daze u ammutyae. OnpenenesHre TPOXoXOEeHUS Ha BeIX0M Kojblla CAP mmoMex, MpUXOISIINX C
onopHEIM KoneOanueM. Onpenenenue GUIbTPAIUY TOMeX, BO3NEUCTBYIOIIMX Ha BEIXOM KOJIbIla
CAP.

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

3aueT

Bb1.B.21 Hcnoaw3oeanue ITJTUC 8 onmuuyecKux cucmemax cesa3u

Ilenu oCBOEHUS MUCLUIIIMNHEL

Lenpio npenogaBanus QUCHUIIIMHEL «Mcrionb3oBanue [1JIMC B onTuYeCcKux
CHCTEMaXx CBSI3U» SIBISIETCS:

H3yyeHune MeTOOOB MIPOEKTUPOBAHUS YCTPOUCTB IOCTPOEHHBIX Ha
IIPOrPaMMUPYEMOU JIOTUKE, TO3HAKOMUTD CTYAEHTOB C KOHKPETHBIMY IPUMEHEHUSIMU
IIPOrpaMMUPYEMBIX JIOTUYECKUX MHTETPaJIbHEIX CXEM B TEJIEKOMMYHUKALIMOHHOU
anmapaType. PaccMoTpeHune CTPYKTYPH ¥ NpUHITUIIOB padoTs! [IJIUC u rpaMoTHOE ee
HCIIOJIb30BaHMeE B ONITUYECKHUX CUCTEMaX CBS3H.

MecTo pucuuniuHel B cTpykType OI1

IucuunnuHa «Hcnonb3oBaHue IIJIMC B onTmueckux cucremax cBg3u» b1.B.21
SIBASIETCS OUCIUNNNHONW YacTu, GopMUPYyeMO# ydyacTHHKaMU 00pa30BaTeIbHBIX
oTHoueHu# 6moka 1 yuyeOHOro mjaHa MOATOTOBKM OaKajlaBpuaTa IO HaIlpaBJIEHUIO
«11.03.02 MHDOKOMMYHUKAIMOHHbE TEXHOJIOTUU U CUCTEMHI CBA3u». H3ydeHuUe
pucuunnunel «Mcnons3oBanue I1JIMC B OTHYECKUX CUCTEMax CBA3W» OMMPAETCS Ha
3HaHUM [OUCHUNNUH(B) «JIUCKpeTHas MaTeMaTHKa»; «MUKpPONPOLeCCOPHEIE
YCTPOUCTBA>.
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TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

- Cnoco0eH caMOCTOSITEIbHO IIPOBOIUTE SKCIIEPUMEHTaIbHbIE NCCIIENOBAaHUS U UCII0Ib30BaTh
OCHOBHBIE ITpHEMHI 00Pab0TKY U IIPeCTaBIEHUS MONTyYeHHHIX JaHHBIX (OTIK-2)

- Cnoco0eH TOHUMATh IPUHITUIIE Pa0OTH COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUYN U
HCIIOJIb30BaTh WX [IJISI pellleHus 3amay npodeccuoHanbHol gestenbHocTd (OITK-4)

CopepxkaHue OUCIUTIINHEL

Paspen 1. Beenenue
OCHOBHEIE TTOHSITUS ¥ ONPEMeeHus porpaMMupyemMoit joruku. Ob1ime (CUCTeMHEIE) CBOMCTBA

MUKPOCXeM IIporpamMMmupyemoi noruku. Hasnauenue. Knaccudukanus [1JIVC no ypoBHIO
WHTeTpalyy, 10 apXUTEeKType, 10 YUCIIy JOIYyCTUMBIX IIMKJIOB IPOrPaMMUPOBaHMs, [10 TUITY
aMsaTHA KOHGUTypaluy, 0 CTeIIeHN 3aBUCHMOCTH 3afiePKeK CUTHAJIOB OT MyTel ux
pacIpocTpaHeHus, 0 CUCTEMHEIM CBOMCTBAM, IO CXEMOTEXHOIOTHH, II0 OTHOPOJHOCTH UIIU
rubpupHocTtu. Apxutektypa [1JIMC. OCHOBHBEIE TPUHITUIIE TOCTPOEHUS ITMGPOBHIX CXeM Ha
KpHUCTaJljie IPOrpaMMUAPYEMOM JIOTUKH.

Paspen 2. [IpoekTrpoBaHre KOMOMHAIIMOHHON ¥ IIOC/IEJOBATEILHOCTHOM JIOTUKHI
MHoroypoBHeBasi KOMOMHAIMOHHAS JIOTHKA. TpeTbe cocTossHue: Z. HemomyctuMoe 3HaueHue: X.
Ba3oBrie KOMOMHAIMOHHEIE OJI0KU. BpeMeHHBIe XapaKTePUCTHKHU. 3allle KN U TPUTTEPHL.
[TpoekTUpOBaHKE CUHXPOHHKIX JIOTHUYECKUX cXeM. CUHXPOHM3AIU MTOCIeI0BaTeIbHOCTHRIX
CXeM.

Pasmen 3. OCHOBHI TEOPUY KOHEYHLIX aBTOMATOB

[TpoekTrpoBaHUS KOHEUHOT0 aBToMarta. KomupoBaHue cocTogHUM. ABToMaTe Mypa u Munu.
Ilexommo3ulys KOHEUHBIX aBTOMaTOB. BoccTaHOB/IeHNE KOHEYHBIX aBTOMATOB I10
aneKTpuyeckon cxeme. O030p KOHEYHLIX aBTOMATOB.

Pa3pen 4. CTpyKTypa TPaHCUBEDOB

OO1m1ast CTPYKTypa TPaHCUBEPOB, QYHKIIMOHAIbHEIE OJI0KY, UX OCHOBHOE Ha3HAUYeHUE U
B3aHMMOCBSI3b C IPYTrUMH OJTOKaMM CUCTEMH. TaKTUPOBaHUE TPAaHCUBEPOB. Bo3M0OXKHOCTE cOpaca
TPaAHCHUBEPOB IIOTHOCTHIO, KaK cOpackiBaTh OTHOENIbHEIE OJIOKM TPAHCHBEPOB U KOT{Ia 3TO
Heo0X0auMo.

P B/10B k U IeK

OcnoBHbIe mpuHIKTH 8B/10B KomupoBaHus, O Yero OHU HYXKHEI, KaK UX MOXKHO 100aBUTD B
MIPOEKT UM UCKITIOUUTH U3 Hero. CriocoOsl MpoBEepKU PabOTH 3TUX OGIIOKOB.

P mmas u Hanan

Mopnynb oOHapyxkeHus: Comma-TociefoBaTeIbHOCTH, UCIIOIb3yEeMBbIi 71 BEIPaBHUBAHUS
IIOCJIeIOBATENIbHOTO IIOTOKA MAaHHBIX, ¥ 010K MpeoOpa30BaHus IOCIEI0BATEILHOI0 KOa B
mmapaienbHeid, OCHOBHBIE CIIOCOOH YIIpaBiIeHUs 3TUMHU OI0KaMU ¥ BO3MOXKHbBIE METOMHI
OTJIAaIKH.

Paspmen 7. SnacTuyHbl 6ydhep ¥ KOPPEKIUS YaCTOThI

AnactuuHbl Oydep U KOPPEKTOP YaCTOTHI, 3a4eM HYKHO MCII0JIb30BaTh 3JIaCTUYHEIN Gydep,
YTO C IIOMOIIBI0 HETO MOXKHO KOHTPOJIMPOBATh, KAK MOXKHO CJIIE€IUTh 3@ €TI0 COCTOSHUEM.

Paspmen 8. MopmenupoBaHyue ¥ peanu3aliid TPAHCHBEDPOB
Cnioco0Ovl MOfieNTMpOBaHus TpaHCKHBepPOB. OCHOBHEIE ITapaMeTPHl, Ha KOTOPhIe HYKHO 00PaTUTh
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BHUMaHUe TI0CJIe pearu3allii TPAaHCUBEPOB, TOe 3TU ITapaMeTPhl MOXKHO ITPOaHaTu3UPOBaTh U
HM3MEHUTD.

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

3auer

Bb1.B.22 Cemu ces13u nsimoz2o noko/eHus (5G)

lenr ocBOEHUS OUCHUUIIIUHEL

Llenbto npenogaBaHus QUCHUMIIAHLL «CeTU CBSI3U MATOTO MOKOoneHus (5G)»
SIBIISIETCS:

HM3y4eHUe TeXHOIOTUM, IPOTOKOJIOB ¥ aIrOPUTMOB, IPUMEHSIEMBIX B CETSAX CBA3U
ISTOro moKojneHus (5G), a TaKXKe CIeKTpa NPefoCTaBIsIeMbIX MU CEPBUCOB U YCIIYT.

MecTo pucuuniuHel B CTpykType OI1

IucuunnanHa «CeTu cBsI3u naToro nokoneHusa (5G)» b1.B.22 aBnsieTcs OUCIUIIIINHOU
yacTtu, popMupyeMol yyacTHUKaMu 00pa3oBaTeIbHBEIX OTHOIIeHU 01m0Ka 1 yueOHOTO
njaHa TNOATOTOBKM OGakanaBpuaTa no HanpaBiaeHuio «11.03.02
NHPOKOMMYHUKALMOHHBIE TEXHOJIOTUM U CUCTEMHl CBSI3U». H3ydeHUe OUCLHUIINHBI
«CeTu CcBSI3M MATOTO MOKONeHus (5G)» omupaeTcs Ha 3HaHUU OUCHUIIAH(bI) «OCHOBEI
IIOCTPOEHUS MHPOKOMMYHUKAIIMOHHBIX CUCTEM U ceTei»; «CeTU CBSI3U U CHUCTEMBEI
KOMMYTalun»; « TeXHOJIOTHH IPOrPaMMUPOBAHUS».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

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

- Crioco6GeH OCyIIeCTBISATh Pa3BUTHE TPAHCIIOPTHRIX CETeM U CeTel nmepegauyn JaHHBIX, BKI0Yas
CeTH PafiuofOoCTyIa, CIIyTHUKOBLIX CUCTEM, KOMMYTAI[MOHHBIX IIOICUCTEM U CETEBBIX IIaTPOPM
(TIK-9)

- Crioco6eH TPOBOAUTH PACYETHI TI0 MTPOEKTY CeTel, COOPYKEHUM U CPENCTB
MH(POKOMMYHHUKAIIMY B COOTBETCTBUY C TEXHUYECKUM 3aflaHUEM C UCII0Ih30BaHUEM KaK
CTaHJapPTHBEIX METOMOB, IPUEMOB M CPELCTB aBTOMaTU3aluy MPOEKTUPOBAHUS, TaK U
CaMOCTOSITEJILHO CO3[JaBaeMBbIX OpUTUHAJBbHEBIX ITporpamMm (I1K-22)

- Crioco6eH pa3pabaThiBaTh UMUTAIMOHHEIE MOIEIM COBPEMEHHBIX M€ TEPOTEHHBIX CeTe! CBSI3U
¥ UCCJIe0BaTh IPUHIUIE PYHKIMOHUPOBAHHUS MIMPOKOTO CIIEKTPa TeJIEKOMMYHHUKAIIMOHHBIX
TEXHOJIOTHM 1 POoTOoK00B (ITK-38)
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CopepxkaHue OUCIUIIINHEI

Pazgen 1. 9Bosonus ceTeil MOOUIBHON CBI3HU

1G/2G/3G/4G/5G/6G. Wi-Fi-1/Wi-Fi-2/Wi-Fi-3/Wi-Fi-4/Wi-Fi-5/Wi-Fi-6
Paspen 2. CTaHmapTU3alys TEXHOIOTUH MOOUIBHOM CBSI3U

3GPP. ITU. IEEE

Pasgen 3. OOnacTu npuMeHeHUS U apXUTEKTypa ceTel 5G
NGMN. 3GPP. ITU-R. 5G Americas

Paspen 4. Cuienapuit eMBB (Enhanced Mobile Broadband)

YCOBepH.IeHCTBOBaHHaﬂ MOOuIbHAS IMMHWPOKOIIOJIOCHAA CBA3b. HpI/IJ'IO}KeHI/IH u Tp860BaHI/IH

Paspen 5. Crienapuit mMTC (Massive Machine-Type Communication)

MaccoBast MeXXMalIuHHAS CBSI3b. [IpumoxeHus u TpeboBaHUS

Paspen 6. Cuienapuit URLLC (Ultra-Reliable and Low-Latency Communication)
CBepxHafexKHasl CBSI3b C YIbTPAMaIbIMU 3afiepKKaMu. [IpunoxkeHus u TpeOOBaHUS
P 7. Texuomorus SD ftware-Defin workin
[TporpaMMHO-KOHpUTypupyeMble ceTd. Ha3HaueHNe U apXUTEKTypa

P Texuonoruga NEV work Functions Virtualization
BupTtyanusamnus ceTeBrx GpyHKINM. Ha3HaueHue U apxXuTeKTypa

Pazpen 9. Texnonorus Network Slicing

CrnaMiCUHT UM CeTMeHTalus ceTd. Ha3HaueHUe U apXuUTEKTypa

P 10. Texnonorus MEC (Multi-A E mputin

TymaHHBIE ¥ TPAHUYHBIE BRIYUCTeHUS. Ha3HaueHNe U apXUTEKTypa

OO1m1ast TPYA0EMKOCTD OUCLUATIINHEL
144 gac(oB), 4 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

Ok3ameH. Kypcosas paboTa

Bb1.B.23 OnmuuecKkue mamepuasabl, KOMNOHEHMbl U OCHOBbI NPOEKMUPOBAHUS
onmuyeckux npubdopoe u cucmem

lenu ocBOEHUS OUCLUUIIIUHEL

Lenbro ImpenogaBaHusad JUCIUIITIINHBI «OnTuyeckue MaTepHaJibl, KOMIIOHEHTHI U
OCHOBEI ITPOEKTHUPOBaHUA OIITUYECKUX HpI/I60pOB " CUCTEM» ABIISIETCA:

IIoJIydeHue 3HAHUH, y’MeHI/Iﬁ 1 HAaBBIKOB B 00/1aCTH ONTHUYECKUX MaTepHuaJios,
OIITHYECKHUX HpI/I60pOB " CUCTEM M UX KOMIIOHEHTOB, ITIO3BOJIAIOINNE OCYIIIECTBUTH
000CHOBAHHBIH BBI60p 97IeMeHTHOM 0a3hl 1 MaTepHuaJioB AJIsA OIITUYECKHUX CUCTEM M UX
KOMIIOHEHTOB, IIPOBOOUTL aHAJIN3 U PACUYET OIITHYECKHUX CUCTEM.

MecTo pucuuniavHe B CTpykType OII1
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HucuunnvHa «ONTHYeCKue MaTepHuaibl, KOMIOHEHTH M OCHOBH ITPOEKTHPOBAHUS
ONTUYECKUX NMpubopoB u cuctemM» b1.B.23 sABnsgercsS OUCHUNNIHHOM YaCTH,
dbopMupyeMoi yyacTHUKaMU 00pa30BaTeNIbHLIX OTHOIIEHUU 0610Ka 1 yueOHOro miaaHa
IOATOTOBKY OaKajaBpuaTa mo HampaBieHnio «11.03.02 MHGDOKOMMyHUKAIMOHHEIE
TEXHOJIOTUN U CUCTEMH CBA3W». W3ydyeHue OuCHUANIUHHE «ONTHYECKHE MaTepHabl,
KOMIIOHEHTHEI ¥ OCHOBBI TPOEKTHPOBAHHUS ONTUYECKUX MTPUOOPOB U CHCTEM» OIMPAETCS
Ha 3HAHUU OUCHUNNIHUH(BI) «BEICOKOCKOPOCTHBIE ONTHYECKHE CUCTEMBEl CBSI3U OIS
TPAHCIOPTHBIX CeTeW U ceTel pocTyma»; «MaTepualnbl 3JIeKTPOHHOU
TeXHUKH»; «OCHOBE KOHCTPYUPOBAHUSA M TEXHOJIOTHM IIPOM3BOACTBA 3JIEKTPOHHBIX
cpefcTB»; «CXeMOTeXHHKa ONTO3JIEKTPOHHBIX YCTPOUCTB»; «Du3uKa».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

- Crioco0GeH UCIOIb30BaTh MOJI0XKEHUS, 3aKOHEI 1 METOIbl €CTECTBEHHBIX HayK ¥ MaTeMaTUKU
O pelleHud 3afayd nHxKeHepHoU gesaTenbHOCTH (OITK-1)

- Crioco0eH MIaHUPOBATh U IPOBOJUTD 9KCIIePUMEHTaIbHEIE UCCIEN0BaHNUS
MH()OKOMMYHUKALXOHHBIX YCTPOUCTB, CUCTEM U IIPOLIECCOB, OCHOBAHHBIX Ha MIPUHINIAX
37IEKTPO- U ONTOTEXHUKH, 9JIEKTPOHUKY, GOTOHUKY U onToruHPopMaTuku (I1K-26)

- Crioco0eH oCymIeCTBIATh 000CHOBAHHBIN BHIOOD U aHANIM3 MaTepHasioB, KOMIIOHEHTOB U
YCTPOMUCTB [JIs1 CUCTEM TeJIeKOMMYHUKALIUM, BK/II0Yasi KOMIIOHEHTHl U YCTPOUCTBa, OCHOBAHHEIE
Ha npuHIunax GotoHuky u ontouHdopmaturu (I1K-33)

- Crioco0eH OCyIIeCTBASATh MaTeMaTHUYeCKoe MOAeIipoBaHue NHHOKOMMYHUKAIIMOHHBIX
YCTPOMUCTB, CUCTEM U IIPOLIECCOB, OCHOBAHHLIX Ha MIPHUHIIUINAX 3JIEKTPO- U OITOTEXHUKY,
37eKTPOHUKH, PoTOHUKM U onTonHpopmaTuku (I1K-35)

CopepxkaHue OUCIUATIINHEL

Paspmen 1. ®u3nyeckre 0CHOBH IIPOITECCOB B3aMMOIENCTBUS OITHYECKOTO H3JIVYEHUSA C

MaTepranbHOU Cpenon
OcHOBBI (PU3UKHU ONTUYECKUX SIBIEHUM B TBEPALIX TejaX. Pedpakuus. Knaccuyeckoe ypaBHeHUe

OUCIIePCUU KOM-IIJIEKCHOU AMSJIEKTPUYECKOM IIPOHUIIaeMOCTH. [lornoliesre u3nydyeHus B
MaTepuasne. 3akoH JlambepTa-byrepa. ®yHmamMeHTallbHOE TIOTJIOIEHe U3TyYEeHUST.

P 2. Pa3HOBHIOHOCTY ONTHUYECKHUX MaTepHralioB. CBOMCTBA ONTHYECKHUX MaTepPHaJIoB
OnTtuyeckue MaTeprabl. BUgbl onTHYECKUX MaTepruasnoB. Knaccudukaiys OnTHYEeCKUX
MaTepuasoB. Poib oNTHYECKUX MaTepHUaioB B HOTOHUKE U ONTOMH(pOPMaTHKe. PHU3nyecKue,
MeXaHW4YeCKre U TEPMUYEeCKHe CBOMCTBA ONTHYECKUX MaTEPUAIIOB.

Pazmen 3. OnTudeckue CTEKIA U TEXHOJIOTUY IIPOKU3BONICTBA CTEKOI

[TnaBneHBIN KBAPI] M CUNTMKATHEIE CTeKna. [JuarpaMma A60e. ®u3NKO-XUMUYECKHE,
MeXaHUYeCKHe U TepMUYeCKue CBOMCTBA KIaCCUYeCKUX CTEKOJI. TeXHOJIOTUs IOIy4YeHus U
CBOMCTBA KBapleBOro ctekia. HoMeHknaTtypa cTekon. MHOTOKOMIIOHEHTHEIE CTeKTIa. LIBeTHEIE
crekna. HecunukaTHble cTekia. CnenuanbHble cTekna. OpraHn4deckue CTeKa.

Pasmen 4. OnTr4eckye BONOKHA W TEXHOJIOTHH X TPON3BOICTBA

KoHCTpyKIMU ¥ BUAB ONTUYECKUX BOJIOKOH. T€XHOJIOTMY IIPOM3BOACTBA 3ar0TOBKY [JI
OIITHYECKOTI0 BonokHa. Metonsl MCVD, PCVD, VAD, OVPO. BrTsAruBaHue BOIOKHA U3
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3arotoBKu. KOHTpPOIb KauecTBa MPOHU3BOACTBA OINTUYECKOT0 BOJIOKHA. OCOOEHHOCTH
MIPOU3BOMACTBA CIEIMaIbHEIX ONITUYECKHUX BOJIOKOH.

Paspmen 5. Ontrnyeckye MOHOKPHCTAIIIBL U TEXHONOTUH UX IIPOU3BONICTRA

Kpucrannuueckue MmaTepuanbl. MOHO U MONMUKPUCTANNINYECKUM MaTepuan. OCHOBH TEOPUHU
HallpaB-IeHHOM KPUCTaIIu3auuu. MeTobl BRIpallMBaHKUs KPUCTAJIJIOB U3 paclijiaBa, pacTBOPa,
13 Ta30Bo# (a3bl. IMUTAKCHUATbHBIE TEXHOJIOTUU. TEeXHOIOTUY UHTErPaIbHO-ONTUYECKUX
YCTPOMCTB

Pasmen 6. OnTr4yeckye KepaMUKU U CUTAIIIIBI

[TonukpucTannuyeckue Matepuansl. ONTHYECKHue CUTAIL. POTOCUTAIIIE U TEPMOCUTAILITHL.
OnTtuyeckue KepamMuku. [I[puMeHeHNe IONMUKPUCTAINYECKUX MaTePHUAJIOB.

Pasgen 7. OnTu4eckyre MOTYIPOBOOHUKOBEIE MaTepHUAaIbl ¥ TEXHOJIOTUH UX ITPOXM3BONCTBA
CBoiicTBa MOIYIPOBOTHUKOBEIX MaTepuanioB. CTPyKTypHbIE U 00heMHEIE IEe(EKTH B
nmonynpoBogHruKax. CoOCTBEHHBIE TIOTYIIPOBONHUKY. [IprMecH B IOJIYIIPOBOIHUKAX.
[TonympoBOMHUKY P U N THUIA. T€XHOJOTUH IIPOU3BOACTBA ONITUYECKUX MTOTYITPOBOTHUKOBBIX
MaTepuasoB. BeipaliuBaHue IOIYIPOBOIHUKOBEIX KPHCTAIIIOB.

Pasgen 8. OnTryeckyue I0AMMEDLL

CTpoeHMe U CBOMCTBA ONTUYECKUX MMOJIMMEPHBIX MaTepHUasioB. TeXHOIOTUYM ITPOU3BOMICTBA
OTITUYECKUX MOJIMMEPHBIX MaTepuasnoB. [I[puMeHeHre ONITUYECKUX MTOJIMMEPHBIX MaTEPUAJIOB.
P IenyagbHble ONTHYEeCKHe MATePUAIIbl ¥ UX TeXHOIOT UK

Jla3epHble, 5JIEKTPOONITUYECKHE, aKYCTOONITUUYECKHE, MAarHUTOONITUYEeCKUe, (OTOHHO-
KPHUCTaJIINYeCKre MaTeprabl U UX IPOU3BOACTBO.

P 10. dusnyecku HOBBI KBAaHTOBOM KTPOHUKH

I'paduueckoe omnpeneneHue Moa0KeHUS N300paKeHMST; 3aBUCUMOCTU MEX[Y MMOJ0XKEHUSIMU U
pa3MepaMu mpegMeTa ¥ n300pazKeHus.

Pazgen 11. KOHCTPYKTUBHEIE 3JIEMEHTHL ONTUYECKUX CUCTEM
Cdepuyeckue TOBEPXHOCTH; IIIIOCKHE ITIOBEPXHOCTHU; IIPEIOMIISIONINE TPU3MBI; CBETOMIETUTEIH.

Paspen 12. AGeppalyiy OOTHYECKUX CUCTEM
Knaccudukanus: abeppariuii; axpoMaThl.

Paspen 13. Pa3peinaiias cioco6HOCTh ONTHYECKOT0 ITpubopa

Bupumoe yBenuueHnue; qudpakLrOHHbIM Ipefes pa3pemaninei ClioCOOHOCTH.
Paspmen 14. ®oTorpadryeckas OnTHKA

['nybuHa pe3Ko n3o0paxkaeMoro MpoCTPaHCTBa; GpoTorpaduyeckrie 00HEKTUBEL;
CTEPEeoCKOIYecKoe n300paxkeHue.

Paspen 15. OnTuyeckue npuOOpHI
[TpoeKTOpEl, 3pUTENIbHBIE TPYOEl, MUKPOCKOIIEI

Paspen 16. CnekTpanbHEIE TPUOODE

CIeKTPOCKOIIH; CIIEKTPOMETPHI; MOHOXPOMATOPHL.

Pazpgen 17. OcBeTUTENLHEIE CUCTEMBL

OnTuyeckue cxeMbl KOHIEHCOPOB, ITPOKEKTOPHI.

Pasmen 18. Pacuer xoma ny4eii B mapakcHanabHOU 06/1aCTH
'paduyeckoe MOCTPOEHME X0Oa JIy4el, pacueT xoaa JIydeH.
P 19. K HMeTpUsI

LIBeTOBBIE U3MEPEHUS U PACUETHI.

OO1mas TPyA0EeMKOCTb AUCIUIIINHEL
252 gac(oB), 7 3ET

dopMa MpoMexKyTOYHOM aTTeCTalluu
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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
CHACTEMEBI».

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)

- CiocoGeH IPUMEHSTH U paboTaTh C CHCTEMaMU YIIpaBIeHUs CETSIMU, VIUTHIBas TJIaBHEIE
MIPUHLXIE UX TOCTPOoeHus u PyHKmonuposanus (I[1K-31)

- CnocoGeH IPUMEHSTh IPUHLIUIE 9KCIUTyaTal[uy CeTel CBSI3W, OCHOBHBEIE METOIbI aHANIK3a
TeJIEKOMMYHUKALMOHHEIX CETeN U CUCTEM, UCIIOJIb3yeMble CUCTEeMbl CUTHAIU3alul U
IIPOTOKOJIbI, YYUTHIBATE COBPEMEHHbIE HAallPABJIEHUS Pa3BUTUS TEJIEKOMMYHUKAILIMOHHEIX CeTel
U cUCTeM, 0co0eHHOCTH peanu3aiuu ycayr ([TK-32)

CopepxkaHue OUCIUTIIMHEL

Pasgen 1. Hanpangmoiye CUCTEMBL 91EKTPOCBA3U
KoHCTpyKIIMa ¥ XapaKTEPUCTUKU HAIIPaBIISAIOIINX CUCTEM CBSI3U. U3ydyeHre TeXHOIOTUYEeCKUX

IIPOIIECCOB CPAIKMBAHUS BOJIOKOHHO-OITHYECKHUX Kabenei cBsi3u. [IpUHIIUIIEI PACTIPOCTPAHEHHUS
H3Iy4YeHUs B ONMTUYECKUX HAMPABIISIOMINX CUCTEMaX. Fi3MepeHue IapaMeTpoB
CTPYKTYPUPOBAHHHIX KaOEIBHEIX CUCTEM U XaPAKTEPUCTUK ONTHYECKOTO BOJIOKHA.
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Paspmen 2. AHanoroBeie cucteMul nepegayun (ACII)

Kanan ToHanbHOU yacToTH. MynbTumiekcuposanue B ACII. MHorokaHanbabie ACIT
Pazpen 3. [Tudporwie cucteMul nepegayun (11CIT

OcHoBHoW 1udposou kaHan. Yopmat UKM. Iudposrie nuauu popmata MKM.
Mynpstunnekcuposanue B LICII. MHorokanasnbaele [ICIT

Pasmen 4. Ontudeckue cucremul nepegauu (OCII)

JIuneitnabie TPakTH BOJTOKOHHEIX OCIT (BOCII). MounuTtopunr BOCII, cxeMbl ¥ BUIH.
MopenupoBanue BOCII. Anroputmel cuHTe3a ceteir BOCIT

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

3auger

Bb1.B.25 KomnviomepHoe obecneueHue pacyemHo-npoeKmHoll u 3KkcnepumeHma/ibHo-
uccsedoeameibCkoli desimesbHOCMU

Lenu ocBoeHUST TUCHUILINHEL

Llenbio mpemofaBaHus OUCHUIIIMHLE « KoMIbIoTepHOE obeclieyeHre pacyeTHO-
IIPOEKTHOM U 9KCIIEPUMEHTAaIbHO-UCCIeN0BaTENbCKOU AeSITEIbHOCTU» SIBISIETC:
YMeHUE UCII0JIb30BaTh COBPEMEHHBIE KOMITBIOTEPHEIE CPEACTBA [IPU BEIIIOJIHEHUNU
PacCYeTHO-MMPOEKTHOM; 3KCIIePHMEHTaIbHO-UCCIeq0BaTEeIbCKOM; OPraHU3alliOHHO-
yIIpaBJIEHYECKOU eI TEIbHOCTH.

MecTo pucuuniavHel B CTpykType OII1

Oucnunnuia «KoMmnbioTepHoe of6eclmedyeHWe pPaACUYETHO-IPOEKTHOM H
9KCIIepUMEHTaNIbHO-UCCIIeO0BaTeIbCKOU mesATenbHOoCTH» b1.B.16 sABnsercsa
00s13aTeNbHON OUCUUIIIMHON BapHaTUBHOM YacTu O65oka 1 yueOHOTOo IjaHa MOATrOTOBKU
O6akanaBpuarta 1mo HampaBneHuio «11.03.02 NHGOKOMMYHUKAIIMOHHBIE TEXHOJIOTUHN U
CHUCTEMHI CBsI3U». HM3ydeHue OuCHUIIKUHBE «KoMIbloTEpHOE o0ecredeHne pacyeTHO-
IIPOEKTHOM U SKCIIEPUMEHTAaIbHO-UCCIIeN0BATEIbCKON [EeATEIbHOCTU» ONHUpPaeTcs Ha
3HaHUU pucnunnauH(el) «MHbDOpMaTHKa»; «MaTeMaTHdecKoe MOJeTupPOBaHUE
OIITUYECKUX IIPOLIECCOB, 3JIEMEHTOB U YCTPOUCTB».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIUIMHEL HallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMINAX KOMIIETEHITNN:
B cootBeTctBUE ¢ PT'OC:
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- Crioco6eH TPOBOAUTH PACYETHI TI0 TPOEKTY CETeH, COOPYKEHUM U CPENCTB
MH()OKOMMYHUKAIIMM B COOTBETCTBUY C TEXHUYECKUM 3aflaHUEM C MCII0JIb30BAHUEM KaK
CTaHOAPTHBEIX METONOB, IPHEMOB ¥ CPEICTB aBTOMATH3AIWH IPOEKTUPOBAHUS, TaK U
CaMOCTOSITENIBHO CO3[aBaeMhbIX OPUTUHAIbHEIX TporpamMM (ITK-22)

- Crioco6eH oCyIIecTBIsATh 000CHOBAHHBIN BLIOOD ¥ aHANIM3 MaTepPHasoB, KOMIIOHEHTOB U
YCTPOUCTB [IJII CUCTEM TEJIEKOMMYHUKAIINH, BK/TI04Uast KOMIIOHEHTHI ¥ YCTPOMCTBA, OCHOBAHHEIE
Ha npuHnunax Gororuku u ontornHbopMmatukru (I1K-33)

- Crioco6GeH OCyIIeCTBISATh MaTeMaTUUYeCKoe MOIeTipoBaHre HHHOKOMMYHHUKAIIMOHHBIX
YCTPOUCTB, CUCTEM U IIPOIECCOB, OCHOBAHHHIX Ha MIPUHIIUIIAX 3JIEKTPO- ¥ ONMTOTEXHUKH,
3NIEKTPOHUKH, HOTOHUKY U onTouHpopmaTuku (ITK-35)

- Crioco6eH K BHIOOPY ¥ CPABHUTENILHOMY aHAJIM3y BAPUAHTOB MPOEKTUPOBAHUS JIMHEMHBIX
ONITUYECKHUX U IJTIEKTPUUECKUX TPAKTOB TPAHCIIOPTHBIX CETEH CBS3M M CETeM [OCTYIa, BKII04as
M3bICKaTeNTbCKUe paboTrl, BEIOOP Kabesis, TaCCUBHOTO M aKTHBHOT'O CETEBOI0 060PYAOBaHUS, K
OpraHM3aIliK COTJIACOBAHUS IPOEKTHHIX PEIIeHUN C 3aMHTEPEeCOBAaHHBIME opranu3anusamu (ITK-
36)

CopepxkaHue OUCIUIIINHEI

Paspen 1. BeeneHue.
[TpegMeT ¥ OCHOBHBIE 3aJa4yyl OUCHUTIIMHEL O030p CPEACTB BEIYUCIUTENIBHOM TEXHUKY U

IIPOrpaMMHBIX IIPOAYKTOB, TEHAEHILIUN U IIPOTHO3 UX PA3BUTHUS. TUIIEI IPOrPAMMHOI0
obecreyeHusI, KJlacCUupUKAIUSI.

Pasgen 2. KoMbioTepHOE MOOENUPOBaHNE ¥ MaTEMATUYECKUM aHaIn3.

[ToHsiTHE ¥ METOOBLI KOMIILIOTEPHOTO MOIEIMPOBAHUS ¥ aHaIK3a. JTallbl KOMIILIOTEPHOTO
MoJieTMpoBaHusA. MeTonsl 00pab0TKY HaHHBIX, IIOJTyYeHHBIX C TIOMOIIbI0 UMUTAIMOHHOU
MOJIEeJIH.

Paspen 3. YHI/IBepcaJ'IBHBIe U CIIelTaTn3VPOBAHHEIE TTPOT'PDAMMEI MOOETWPOBAHU A @I/IISI/I‘-IGCKI/IX

yCTQOIZCTB, CHUCTEM U TIPOITECCOB.
MeToam IIpOBEOEHNA TEOPETUYECKUX U IKCIIEPUMEHTAIBHBIX HCCJIeIOBaHU B HAY49HO-

HCCIIeIOBATEIbCKUX Pa00oTax B 0071aCTH TEXHUKHU U TEXHOJIOTHH 9IeKTPOCBSI3U. KOMIbIOTEpHEIE
IIPOrpaMMbl MOLENUPOBAHUS (PU3NUECKUX YCTPOUCTB, CUCTEM U IIPOLIECCOB.

P 4, CHcTeMBl aBTOMAaTHU3WPOBAHHOT0 ITpoeKTupoBanus (CAITP

HHdopMaImoHHbIE TEXHOJIOTUYM aBTOMATU3aluy IIPOIECCOB MMPOEKTUPOBAHMS, KJIaCCUDUKAIIUS
CAIIP. Ilenu u 3apauu CAIIP. CoctaB u cTpykrypa CAIIP. CucTeMBl aBTOMAaTU3UPOBAHHOT O
IIPOEKTUPOBAHUS, TPUMEHSIeMbIe [JI Pa3pa00TKH 3JIEKTPOHHBEIX YCTPOUCTB M CUCTEM CBSI3H.

P BpeMeHHbIe TpapuyecKn KTODEI

0630p rpaduueckux peJakToOPOB: PpacTPOBLIE, BEKTOPHEIE, THOpHAHEIE. PopMaTH rpaduuecKux
dainoB. OpopMiieHre UIITIOCTPALIAN U PE3yIbTAaTOB UCCIeIOBaHUY B BUE rpadUieCKux
MaTepHasioB, BKII0YaeMbIX B OTYETH, pedepaTsl U nyOIruKaIuy.

Pazpen 6. MHQOpPMAaIMOHHO-IOMCKOBLIE CHCTEMEL.

VHbopMaInOHHO-TIOMCKOBBEIE CUCTEMBI. MeTOMbI, CTIOCOOH! ¥ CPENCTB MONy4YeHUs, XpaHEHNUS,
nepepabotku nHGopManuu. OCHOBEI 0a3 TaHHBIX

Pazpen 7. [IporpaMMel /15 aHalIn3a U CHHTE3a TeIeKOMMYHUKAIMOHHBIX CUCTEM U CEeTeM.
[TporpaMMmel A1l aHanM3a U CUHTEe3a TeJIeKOMMYHUKALXMOHHBEIX CUCTEM U CETEeN.

Paspen 8. CpencTBa pa3pabOTKU IPUIIOKEHUH.

ZKW3HEHHHIH ITUKII TPOoIiecca IPOeKTUPOBAHUS IIPOrPaMMHOI0 o6ecreydeHsi, OCHOBHEIE
MPUHIKIE ¥ Pas3kbl pa3paboTku. MHTerpupoBaHHEIE cpeabl pa3paboTku. Oco0eHHOCTH
pa3paboTku uHTEpdelica.

OO6I1mast TPYA0EMKOCTD AUCITUIIIMHEL
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144 4gac(oB), 4 3ET
dopMa IpoOMeKyTOUHOM aTTECTALUN

OK3aMeH

Bb1.B.26 OcHoebl onmuy4eckKoil U KeaHmMoaeol 0o padbomku uHgpopmauuu

Llenu ocBOeHUS OUCLIUITIIUHEL

[lenpio mpenofaBaHus OUCHUIIINHLL « OCHOBHI ONITUYECKOU U KBAHTOBOM 00pab0TKU
nH(pOpMaIuu» IBIIETCS:

noJly4eHre 3HaHWM, YMEHUU U HaBLIKOB, II03BOJISIOUIUX IPOBOOUTE
CaMOCTOSITEIbHBIM aHAIU3 U pacyeT MOBeJeHUs ONTUYECKOT0 U3TyYeHNS B Pa3/IMUHBIX
npubopax U CUCTEMaX, UCIOJIb3YIOIIUX METObl ¥ TEXHOJIOTUYM KBAHTOBOU JIEKTPOHUKH
M UHQOPMAIMOHHOM! OTTUKH.

MecTo pucuuniavHsl B CTpyKType OI1

HuciunnuHa «OCHOBBEI ONTHUYECKON M KBAHTOBOM 00paboTku mHpopmalnuu» 51.B.26
SBASIETCS OUCIUININHON YacTu, GopMUPYyeMO# ydyacTHHKaMU 00pa30BaTeIbHBIX
oTHolIeHUU 6noka 1 y4yeOHOro mjaHa IMOATOTOBKM OaKajlaBpuaTa IO HallpaBJIEHUIO
«11.03.02 MHDOKOMMYHUKAIIMOHHEE TEXHOJIOTUHU U CHUCTEMHI CBA3u». H3ydeHHUe
OUCUUTIINHBL « OCHOBH ONITHYECKOM ¥ KBAaHTOBOX 00pa0OTKM MH(pOPMaLUN» OMUPAaEeTCs
Ha 3HAHUU OUCHUNNIHUH(BI) «BEHICOKOCKOPOCTHBIE ONTHYECKHE CHUCTEMBEl CBSI3U OIS
TPAHCIOPTHHEIX CeTed U ceTed mocTyma»; «ONTO3NMEKTPOHMKA UM HMHTETrpalbHAas
ONTUKa»; «du3nkKa».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

- Crioco6GeH OCyIIeCTBISATh MOHTAXK, Ha/lafIKy, HACTPOUKY, PETYIUPOBKY, OILITHYIO ITPOBEPKY
paboTOCIIOCOOHOCTH, UCIIBITAHUS U CAAYy B 9KCIUIyaTallulo COOPYXKEHUW, CPEICTB U
obopymoBauus cereit (ITK-8)

- Crioco6eH MIaHUPOBaTh U MTPOBOIUTD 3KCIIePUMEHTAIbHBIE UCCIIENOBaHUS
MH(POKOMMYHUKALMOHHBIX YCTPOMCTB, CUCTEM U IIPOIIECCOB, OCHOBAHHAKIX Ha MPUHIUIIAX
3JIEKTPO- U ONTOTEXHUKH, 3JIEKTPOHUKH, HOTOHUKY U onTouHPopmaTuku (ITK-26)

- Crioco6GeH oCyIIecTBIsATh 000CHOBAHHBIN BHIOOD ¥ aHANIM3 MaTEpPHaoB, KOMIIOHEHTOB U
YCTPOUCTB [IJII CUCTEM TEJIEKOMMYHUKAIINH, BKJTI0Uast KOMIIOHEHTHl ¥ YCTPOMCTBA, OCHOBAHHEIE
Ha npuHnunax Goronuku u ontounHbopMatuku (I1K-33)

- Crioco6GeH OCyIIeCTBISATh MaTeMaTUUYeCKoe MOIeTipoBaHre HHHOKOMMYHHUKAIIMOHHBIX
YCTPOUCTB, CUCTEM U TIPOI[ECCOB, OCHOBAHHAIX Ha MIPUHIIKIIAX 3JIEKTPO- ¥ ONMTOTEXHUKH,
3NIEKTPOHUKH, HOTOHUKY U onTouHPopmaTuku (ITK-35)
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CopepxkaHue OUCIUIIINHEI

Paspen 1. MaTemMaTuyeckue OCHOBH aHAIK3a U CUHTE3a ONTHYECKUX cUCcTeM 00paboTKu
“HMOPMAlINH.

PacnpocTtpanenue u gudpakimsa cBeta. OnTr4YecKuy curHani. JInH3a, Kak 971eMEHT
OCyIIeCTBIAI0muUi npeobpa3oBanue Oypre. CBoMCTBa AByMepHOT0 Ipeobpa3oBanus Oypoe.
[uckpeTu3anus ONTUYECKOTO CUTHama. JInHelHbIe IPOCTPaHCTBEHHO-WHBAaPHAHTHBIE CUCTEMBL.
Paspen 2. OCHOBHBIE THIIBL CXEM ONTHYECKOM 00paboTKy nHGOPMAIINHT

Ontuyeckoe ¢pypbe-npeobpa3oBaHye U ONTUYECKUM KOPPENSAUIUOHHLIM aHanu3. CUCTEME
00paboTKX OIHOMEPHHIX ¥ IBYMEPHBIX CUTHAIOB. MHOTOKaHaIbHEIE CUCTEMEL. Y CTPOMCTBa
00paboTKY CUTHAJIOB C MTPOCTPAHCTBEHHEIM ¥ BPEMEHHBIM UHTETPUPOBAHUEM.

Paspen 3. OnTuyecKue CUCTEMEI 3alIMCH U XPaHEHUST WHGOPMALNN

OnTtuyeckue peruCTpUpPyoIIe cpeabl. MeTOObl perucTpanuy, 3aliuCy U XpaHEeHUsI O TAYECKOU
1 uudpoBoit nHDopMauu. [IpocTpaHCTBEHHBIE OOHO- ABYX- U TPEXKOOPOUHATHEIE
(GOTONIPUEMHUKH.

P 4, Tonor HYecKye ONTUKO-UH MAallMOHHLIE CHCTEMEL

[TpuHIMIE TonorpadrUeCcKOy 3auCy BOJTHOBHIX IOel. TUIHI rojorpaMM. [IpuMeHeHe
royiorpaduYeCcKOy 3aliCyh B ONTUKO-UHPOPMAIMOHHEIX CUCTEMaX.

P XeMOTeXHUYEeCKHU MEHTHI ONITUKO-MHAOOPMAIMOHHLIX CUCTEM

Jlazepsl. [IpocTpaHCTBeHHad U BpeMeHHas KOTEPEeHTHOCTh U3IydeHus. MeTonsl MOy Iy
ITapaMeTpPOB ONTUYECKUX Mojen. ONTUYeCKre MOTYJISITOPH ¥ 0COOEHHOCTH X IPUMEHEHHUS B
ONITUKO-MH()OPMAIMOHHBIX CHCTEMAX.

Paspen 6. [IppMeHeHHe KOT€PEHTHBIX ONTUYECKUX YCTPOUCTB [IJId Paclo3HaBaHKsSI 00DPa30B.
CornacoBaHHas GUILTPAIIKS B ONTUYECKUX CUCTeMaX. KOppensIiuoHHbIM MEeTOI
pacno3HaBaHuA. TUIIBE IPOCTPAHCTBEHHBIX (GUIbTPOB. ONTHYECKUN METO[ pacliOo3HaBaHUI
00pa30B 110 ux pyprecrnekrpaM. [MOpumHbIE ONTUKO-IIU(PPOBLIE CUCTEMEL. Pacro3HaBaHue,
MHBapHaHTHOE K MacITaby ¥ IIOBOPOTY.

Paspmen 7. KBaHTOBLIE BHIYUCHIEHUS

B03M0XKHOCTY KBaHTOBHIX BEIYMCIIEHUU. [IpUHIIUIIEI TOCTPOEHUST KBAHTOBOI'0 KOMITBIOTEPA.
KBanToBble Touku. KyOuTthl. Peanu3aiuu KBAHTOBOTO ITPOLieCCopa.

OO1mast TPyAO0EMKOCTD AUCITUIIINHEL
144 gac(oB), 4 3ET
dopMa IpoOMeKyTOUHOU aTTeCTalluu

DK3aMeH

b1.B.27 Onmo31eKmpoHUKA U UHMe2paabHasi onmukKa

e ocBOEHUS TUCUUIIIUHEL

Llenbro npenogaBaHusd QUCHUIINHL «ONTO3/IEKTPOHKUKA U MHTETpajbHas ONTUKa»
SIBJISIETCS:

dbopMupoBaHUEe 3HAHWM, YMEHUM ¥ HAaBHIKOB B 00J1aCTH KBAHTOBOM 37I€KTPOHUKH,
IIJTaHapPHBIX BOJIHOBOOOB, ITOTYIIPOBOSHUKOBLIX U ONITO3IEKTPOHHBIX aKTUBHBIX
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KOMIIOHEHTOB , IIaCCUBHLEIX 1 aKTHBHEIX HHTET'PAJIBHO-OIITHYECKHNX KOMIIOHEHTOB,
METOOOB U HpI/IGOpOB OIS U3MEPEHHUA IIaPpaMEeTPOB OIITO3JIEKTPOHHEIX, KBAHTOBEIX U
HHTETPaJIbHO-OIITHYECKUX KOMIIOHEHTOB.

MecTo pucuuniavHel B CTpykType OII1

HucnunnuHa «ONTO3JIEKTPOHMKA U WHTerpanbHasd omnTuka» b1.B.27 gBusiercs
OUCIUTIIMHON YacTH, GOPMUPYyEMOM y4aCTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEHUY O10Ka
1 yuyeOHOTro mjaHa NOATOTOBKHM OaKajlaBpuaTa IO HampaBiaeHun «11.03.02
NHPOKOMMYHUKALIMOHHBIE TEXHOJIOTUM U CUCTEMHl CBSI3U». H3ydeHUe OUCIUIINHBI
«OnTO3NMEKTPOHUKA U MHTErpaibHas ONTUKa» ONMPAEeTCS Ha 3HAHUU OUCLUIIIAH(HI)
«BBICOKOCKOPOCTHEIE OIITUYECKUE CUCTEMBI CBA3U [OJI1 TPAHCIOPTHBIX CETEU U CeTen
nocTtyna»; «OnNTHU4YeCcKHe MaTepualibl, KOMIOHEHTH ¥ OCHOBH NMPOEKTHUPOBAHUS
onTHUYeCcKUx mnpubopoB u cucrem»; «CxeMOTeXHHKa OINTO3TEKTPOHHBIX
YyCTPOUCTB»; «DPu3uKa».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

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

- CrtocoOHOCTH OCYIIECTBIATh MOHTAXK, HACTPOUKY, PETYIUPOBKY TECTUPOBaHUE 000PyIOBaHUS,
0TpaboTKy pekUMOB PabOTH, KOHTPOJIb TPOEKTHHIX TapaMeTPOB pabOThl X UCIIBLITAHUS
o0opynoBaHus CBsI3u, obecrieyeHre COOTBETCTBUS TEXHUUYECKUX TapaMeTPOB
MH()OKOMMYHUKALIXOHHBLIX CUCTEM U /UJIM UX COCTABJIAIOMINX, YCTAHOBIIEHHEIM
3KCIINTyaTalliOHHO-TeXHu4YecKuM HopMmaM (ITK-11)

- Crmoco6eH oCyI1ecTBISATh 000CHOBAHHBLIM BHIOOD M aHAIM3 MaTepuasioB, KOMIIOHEHTOB U
YCTPOUCTB [OJII CUCTEM TeJIeKOMMYHUKAINY, BK/II0Uast KOMIIOHEHTHl ¥ YCTPOMCTBa, OCHOBAHHEIE
Ha npuHIunax GotoHuku u ontouHdopmaruru (I1K-33)

- Crmoco6eH K BLIOOPY ¥ aHANIU3y CTPYKTYPHBIX CXeM, UH()OPMAIMOHHBIX TEXHOIOTUH,
37IEMEHTHOM 6a3bl BLICOKOCKOPOCTHBIX OITUYECKUX CUCTEM CBSI3U IJIS1 TPAHCIIOPTHHIX CETEN U
ceteit moctyna (I1K-34)

- Crmoco6eH OCyIIeCTBIATh MaTEMAaTUYECKOE MOAETMPOBaHNe NHPOKOMMYHUKALMOHHBIX
YCTPOXCTB, CUCTEM U NIPOI[ECCOB, OCHOBAHHALIX Ha IPUHIUUIAX 3JIEKTPO- U ONTOTEXHUKH,
3NeKTPOHUKHY, PoTOHUKY U onTonHpopmaTuku (I1K-35)

CopepxkaHue OUCIUATIIMHEL

Paspmen 1. ®u3myeckye 0OCHOBEL KBAHTOBOW 3JIEKTPOHUKH
JHepreTryecKre YPOBHU aTOMOB U MOJIeKyJI. [Ioryomenue, CIOHTaHHOE U BEIHYKIEHHOE

usny4yenue. KoappuuneHTs JMHIITeHa. B3auMoeiCTBIE 3IEKTPOMarHUTHOTO U3Ty4YeHHUs C
BemeCcTBOM. [loryommeHre U yCuneHne 31eKTPOMarHuTHOTO U3/Iy4YeHHUs BelleCcTBOM. [loHsATHE
VHBEPCHOU HAaCeJIeHHOCTU. TUIIBI IMHUU IIOTJIOIEHUS U YCUIEHUS

Paspmen 2. OCHOBHI PaguOCIEKTPOCKOIUN
AnepHblii MarHUTHLIM pe3oHaHc (AMP) B KOHOeHCHPOBaHHBIX Cpefax. YpaBHeHus broxa.
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MeTombl perucTpaluy CUrHanoB AMP. OneKTpoHHEIY MapaMarHUTHHEEN pe3oHaHC (OI1P).
CnektpoMetpsl JIIP. KBaHTOBEIE IapaMarHUTHEIE YCUTIATETIH.

Paspen 3. Jlazephl

Oco6eHHOCTH 1a3epPHOTr0 U3NyYEHUS U €T0 XapaKTepucTuku. dusnyeckrue 0CHOBEI pabOTH
na3epoB. OTKPHITHE PE30HATOPHL.

Pa3pen 4. Jlazeprl Ha TBepaoM Tejie. BOTOKOHHEBIE ONTUYECKHE VCUTUTENN

PyOuHoBEIe NTa3epkl. Jla3ephl Ha CTeKJle, aKTUBHPOBAaHHOM MOHaMU HeoguMa. JIa3eprl Ha
KpHuCTaJjax aJloOMOUTTPUEBOr0 I'paHaTa C HeOOgUMOM. BOIOKOHHEIE JTa3ephl. BOJIOKOHHEBIE
ONTUYECKUE YCUIUTEIU

Paspmen 5. 'a30BBIe JTa3ephH

['enuii-HEeOHOBHIY JTa3ep. AproHoOBHIY J1a3ep. Jla3ep Ha yriekucnioM rase. ['azopaspsausie CO2-
Jla3epnl BLICOKOT0 AaBneHus. [[a3o0quHaMuYecKue Ta3ephl.

Pasgen 6. 'a3opa3psnHbie Ta3ephbl HA CAMOOTPaHUYEeHHBIX ITepexonax
Jlazepsl Ha MMapax MeTaJlJIOB, 1a3ephl Ha aToMaxX MeIu.

Paspen 7. ZKUOKOCTHEIE JTa3ePhI

Jla3ephl Ha OPraHUYECKUX KpacuTeNsaX. HempeprIBHbIM 1 UMIIYIECHbIM PeXKUMEBI PAOOTHL.
Crioco0BI IepecTPOUKY OJIMHEI BOTHBI JIa3€POB.

P [ToayIIPOBOTHUKOBEL Bl

MeToqbl cO30aHus UHBEPCUM HaCeJIeHHOCTEW IOIYIIPOBOAHUKOBLIX J1a3ePOB. YCTPOUCTBO
VHKEKIHUOHHBIX JTa3epoB. JIa3ephl ¢ UCIIOIb30BaHUEM I'€TEPOCTPYKTYP.

P YIeHNe XapPaKTEePUCTUK B

PexXuM r'uraHTCKUX UMMYIbCOB. CHHXPOHM3AIUS TUIIOB KoneOaHuit. CeleKIus TUIIOB
KoneOaHui. CTabunu3anus 4aCTOTH JIa3ePoB.

Pasmen 10. CTaHOapTHL YaCTOTHL ¥ BDEMEHU

BopopomHEl CTaHOAPT YaCTOTH. CTaHOapPTHl YaCTOTHEL HA OCHOBE MBOMHOTO PAfHOOITHUYECKOTO
pe30HaHca.

Pazmen 11. OCHOBHEIE IOHATUS HHTETPANTbHON ONTUKYU. PH3nUecKre OCHOBBI MHTETIPAIbHON

ontuky. HasHadyeHWe U COCTaB HWHTETPAJIbHO-ONITUYECKHUX CXEM. XaQaKTeQHCTI/IKI/I HMHTErpaabHO-
OIITHYECKHX CXEM.

BBepneHue B MHTeTpabHYI0 ONTUKY. ONTUYECKNe MEeTOIbl llepefayl, XpaHeH!us U 00paboTKu
rHopmauuu. Mx ponb B COBpeMeHHOU HayKe U TexHuKe. MHTerpanbHas ONTHKA KaK
Pa3HOBUAHOCTD (PYHKIIMOHATBHON MUKPO3IEKTPOHUKU. CTPYKTYyPHBIE 3JIEMEHTHI HHTETPaIbHOU
OTITUKW.

Pazgen 12. HOH;ZH[Z_)OBOEHI/IKOBBIG JIa3EPEI B MHTETPAJIBHO-OIITUYECKOM HMCIIOJTHEHHUN.
KOHCTQyKHHH W I1aPaMETPHI. HQOI/I3BOECTBO. HQI/IMeHeHI/Ie. I/IHTeI‘QaHBHO-OHTI/I‘-IeCKI/Ie

MOIOYIIATOPSBI
HHTel"paJ’IBHO-OHTI/I‘-IeCKI/Ie TMMOJIYITPOBOOHUKOBBEIE NCTOYHUKHU UI3JTYUEHUS. PeKOM6I/IHa].II/IOHHOG

U3JIly4yeHue U IOTJIOIeHre. JHepreTuyecke ypoBHU. KBaHTOBEIM BhIX0A. CIIOHTAHHAS U
Jla3epHas JIIOMUHECLIEHIIUS B IOJIyIIPOBOSHUKOBLIX CTPYKTYypaX. Jla3epHble A0 Ha P-n
mepexofie, C TYHHETbHON MHKEKIMel, Ha TeTePOCTPYKTYPaX, C pacipeneieHHON 00paTHOM
CBA3BI0. BOIIPOCEH HAJeKHOCTH.

p 13. TTonyIpOBOOHUKOBEL TOIPUEMHUKY UHTEeTrPaIbHO-ONTUYECKUX CXeM
Konctpykiuu u napametpsl. [Ipou3soncteo. [IpuMenenne.

Knaccudukaiusa 1 0CHOBHEIE TapaMeTpPhl IPUEMHUKOB U3IyYeHUS UHTETPATbHO-ONTHYECKUX
cxeM. MHTerpanbHBM (POTONMON Ha p-n epexofe. MHTerpanbHble BOTHOBOOHBIN, TaBUHHBIN, P-i-
n ¢poromuon. PoTONPUEMHUKY C TeTEPOIIEPEX0AoM, Ha ocHOBe MIITT-cTpyKTyphl. i3MeHeHuE
CIIEKTPAJIbHEIX XapaKTEPUCTHK.

Pazgen 14. du3nyecKye IPUHIIAILL YCUIEHUS CUTHana. KOHCTPYKIWY ¥ lapaMeTpEL.
IIpon3BoncTBo. IIpuMeHeHuE.
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BonHoBogHEIE ycunuTenu. BeIxogHas MOLTHOCTb CUTHama, 3G (PeKTUBHOCTL HakKayku. [[lupruHa u
PaBHOMEPHOCTH IIOJIOCH yCuIeHus. [10TyIpOBOJHUKOBEIE YCUTTATEIIH.

Paspmen 15. OnTudeckue niaHapHble BOMHOBOMBL. [IpUHIMI Pab0Thl, KOHCTPYKIINY, ITapaMeTpPHI,
MEeTOIBI ¥ OCHOBHBIE STallbl U3TOTOBJIEHHUS.

CTpyKTypa IJ1aHapHOI0 AU3JIEKTPUYECKOT0 BOJIHOBOAA. ['eoMeTprdecKas ONTHKA IITaHaPHOTO
BONHOBOMa. OTpaxkeHue U MpejioMJIeHNe ONITUYECKOro u3nydeHus. [IomHOe BHYTpeHHee
orpaxenue. Cosur 'yca-I'eHxeHa. JJIeKTpOMarHUTHAS TEOPUS IJIaHAPHOT0 AUIIEKTPUUECKOTO
BOJIHOBOMA. TUIEI BOIH. XapaKTEPUCTUYECKOe YpaBHEHKe U MOkl CBOKCTBA MO{.
ToHKonIeHOUHEBIE, UG (DY3UOHHEIE, UMIIJIAaHTUPOBAHHLIE, SNUTAaKCHAAIbHEIE,
371EKTPOOINTAYECKNE BOTHOBOAK. Mi3MepeHne TONIIMHE, 3aTyxaHus, 3G(HeKTUBHEIX
[I0Ka3aTeJsied IpeJIoMJIeHNsI BOJIHOBOOHBIX MOJ. BBOA M3TydyeHUs B IIJIJaHAPHBIM BOJTHOBO.

Paspmen 16. IToTepu B OONTHYECKUX BOIHOBOZaX. AGCOPOIIMOHHEEIe ToTepu. [ToTepu Ha
u3ny4yeHue. BBOO-BHIBOM U3NYYEeHUS BOTHOBONOB. OCHOBHI ONTHYECKOT0 COTJIaCOBAHUS.
dokycupyolne, TOPIEBLIE, TPU3MEHHEIE, PEIIeTOYHEIE, CYKAIOITNECS 3TIEMEHTHI.

T'eomet pruYeCKad OIITHKA IIJIaHAPHBIX BOJTHOBOIIOB.
Bupw u KOHCTPYKIHMH IINIAHAPHBIX JUIJIEKTPUIECKUX BOJTHOBOOOB, UX ocobeHHOCTH. OCHOBHEIE

nmapaMeTphl. TeXHOJIOTUY U3TOTOBIIEHUS IIJTaHaPHBIX JUIIEKTPUUYECKUX BOJTHOBOJOB.
Bparrosckue niaHapHble BOTHOBOOHBIE CTPYKTYPHL ¥ YCTPOUCTBA Ha UX OCHOBE. KBaHTOBHIE
SIMBbI, KBAHTOBBIE PEIIETKH, KBAHTOBHIE TOYKHU U UX UCIIOJIb30BaHUE B MHTErPAJIbHOU ONTHUKE.
P 17 MEeHTH UHTErPagbHOOITHYECKUX cxeM. CBI3b MeXOV BOTHOBOOAMHU
PaszBeTBuTenu. PynopHtuie nepexonrl. MHTerpaabHOONTHYECKNE MOAOYITOPEL X 3aTBOPHL.
HOBHEIE TEXHUYECKHE IapaMeTPhl ¥ XapPaKTePUCTUKH
HHTErpanbHO-ONTHYECKHE BOTHOBOIHEIE OTBETBUTENN. HTErPaIbHO-ONITUUYECKHE JIMH3EI,
MYJIbTHUIIIEKCOPHI, AEMYIbTUIIEKCOPE], HIUPKYIATOPH KOHCTPYKIIMY U ITapaMeTpHI.
[IpuMmeHeHUE.

OO6I1mast TPYAO0eMKOCTE TUCITUIIIHHEL
216 gac(oB), 6 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3aueT, DK3aMeH

B1.B.28 Memodbul u npud6opbsl 015 udmMepeHusi napamempos onMmuyeckux cucmem
C6513U U CEHCOPHbIX cucmem

Ilenu ocBOEHUS OUCHUUIIIUHEL

Llenbio MpernomaBalHus QUCHUTIIMHEL « MeTOmbl ¥ MPUOOPHI IS U3MEPEHU S
IIapaMeTPOB ONTUYECKUX CUCTEM CBSI3U U CEHCOPHBIX CUCTEM» SBIISETCS:

dbopMupoOBaHNE 3HAHWM, YMEHUM ¥ HAaBBIKOB, ITO3BOJISIONINX ITPOBOOUTD
CaMOCTOSITEIbHBIM aHAM3 U pacyeT IOBeeHUs ONITUYECKOTO U3TyYeHUST B Pa3JIMUHBIX
ONITUYECKUX CUCTEMaX ¥ MPUOOpax 1 OCYILIECTBISATh Pa3pab0TKy ¥ KOHCTPYUPOBaHUeE
OTITUYECKUX U3MEPUTEIbHBIX CUCTEM U YCTPOMCTB [JISI IPUMEHEHHUS B Pa3IUYHBIX
0071aCTSX IPOMBIIITIEHHOCTH, HAaYKU U TeXHUKY; GOPMUPOBAHNE 3HAHUM, YMEHUN U
HaBBLIKOB B 0071acTSX paboThl ¢ mpubopaMu Ot KOHTPOIS ¥ u3MepeHul, 00paboTKu
pPe3ynabTaToB, 0(QOPMIIEHHUH OTYETOB M IIPOTOKOJIOB U3MEPEHUH,
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MecTo gucuunIuHLL B CTPyKType OI1

Hucrunnuia «MeToasl ¥ IpuOOPH A U3MePEeHUs TapaMeTPOB ONTUYECKUX CUCTEM
CBSI3U U CEHCOPHBIX cucTteM» b1.B.28 aBngeTrcs gucUUNIXHON YacTu, popMUDPyeMOU
y4acTHUKaMu 00pa30BaTeIbHBEIX OTHOIIEeHUU 6n0Ka 1 y4eOHOro mjaHa MOATOTOBKHU
OakanaBpuarta 1o HampaBneHu0 «11.03.02 MHGDOKOMMYHUKAIIMOHHEIE TEXHOJOTUU U
CUCTEMBI CBSI3U». HM3ydyeHue OUCHUMIKUHE «MeToOsl U NPuUOOPH [N U3MEPEHUs
IIapamMeTPOB ONTUYECKHUX CUCTEM CBSI3M U CEHCOPHBIX CUCTEM» OIKPAETCS Ha 3HAHUU
pucuunivH(sl) «BBICOKOCKOPOCTHEIE ONTUYECKUE CUCTEMBI CBSI3U AJI TPAHCIOPTHHIX
ceTed U CceTeu pocTyma»; «MeTponorus, CTaHJapTHU3alusd u
cepTtudukanusa»; «OnTrudecKrue MaTepuasbl, KOMIOHEHTH U OCHOBH IIPOEKTUPOBAHUSA
OTITUYECKUX NPUOOPOB U cuUCTeM»; «[IpOEKTUPOBaHUE, CTPOUTENBCTBO U TeXHUUYECKAs
3KCIIJTyaTalus BOJIOKOHHO-ONITUYECKUX U IPOBOAHBIX CUCTEM CBA3U»; «PU3UKa».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

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

- CriocoGHOCTE OCYIIIECTBIIATh MOHTAXK, HAaCTPOUKY, PETyIUPOBKY TECTHPOBaHNUE 000PYIOBaHUS,
0TpaboTKy pekuMOB paboThl, KOHTPOJIb IIPOEKTHHIX IIapaMeTpPOB PaObOTHl U UCIIHITAHUS
o0opymoBaHus CBsI3U, 0b6ecredeHre COOTBETCTBUS TEXHUUECKUX [TapaMeTpOB
MH()OKOMMYHUKALMOHHBIX CUCTEM U /UJIM UX COCTABJIAIONIAX, YCTAHOBIEHHBIM
3KCIIJlyaTallMOHHO-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 TEXHUYECKOe 00CIyKUBaHUe (9KCIIJIyaTalllio), BKI04asi OXpaHHbLIe
MEepONPUITHUS, TPohUTaKTUUYECKHE U aBapUIHbBIe U3MEPEHUS, a TaKKe PEMOHTHO-
BOCCTAHOBUTEJIbHEIE PAOOTHl TMHEHHBIX ONTUYECKUX U IJIEKTPUUYECKUX TPAKTOB TPAHCIOPTHAIX
ceTell CBA3U U ceTen pgoctymna ([1K-28)

CopepxkKaHue OUCLUIIIUHEL

Pa3pen 1. CBONMCTBA ¥ XapaKTEPUCTUKHU ONTAYECKOT0 U3IydyeHusd. MeTOonsl U3MepeHus

IIapaMEeTPOB OIITUYECKOTO U3JITYIEHNA.
NHTEHCUBHOCTS, KOT'€PEHTHOCTE, IIOJIAPU3alid, CIIEKTPAJIbHBIE XaPAaKTEPUCTUKHU OIITUIECKOI' O

HU3JIYy4EeHUsa U METOOBI UX H3MepeHPIfI.

Paspmen 2. MeTons! MOIOVIIATIANA OIITUYECKOI'0 U3JIVIEHNA. HQI/IMeHeHI/Ie MOOVIIATTUA

ONTHYECKOTO M3NTYYeHUs B U3MEPUTEIILHEIX Tpeobpa3oBaTesX.
Yrupyrooontudyeckuit aGppeKT 1 ero mpuMeHeHue. INEKTPOONTHYECKUN 3D HEKT U ero

npuMeHeHne.dbdexT Ppanua-Kenarima. Marautoontudeckuit 3aQphexT.
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Paspen 3. O6LEéMHLIE OnTHYECKHE HHTephepoMeTphl. BOJIOKOHHO-ONTHYECKHE
“HTEePhHEPOMETPHI.

HuTtephepomerp MaiikenscoHa. MaTepdepomeTp Maxa-llernepa. Matepdepomerp ®abpu-
[Tepo. UuTtepdepomerp Canbska. [I[pumeHeHre HHTePGHEPOMETPOB B U3MEPUTENBHBIX CUCTEMAX.

Pa3pen 4. BolOKOHHO-ONTUYECKNE JaTYUKY TEMIIEPaTyYpHhL.
AMNnuTynHBIE, CIEKTPaJbHbIE U IIOMUHECIeHTHEIE JaTYNKU TeMIIepaTypEL.

Pa3zmen 5. BolOKOHHO-ONTHYECKNE JaTYUKKA aKYCTHYECKUX, IMEeKTPUYECKHAX U MarHUTHHIX
IOoJIeH.
®a30BHIE U MOIIPU3AIMOHHBIE BOTOKOHHO-ONTUYECKHUE NAaTUUKY ITOJIEH.

Paspmen 6. BonoOKOHHO-OOTHYECKKE JAaTYNKHU TAa30BOrC0 COCTABA.
AMOnuTypnHBIE, CIIEKTPaJIbHbEIE U JIIOMUHECIEHTHBIE aTYMKU Fa30BOr0 COCTaBa.

Pasgen 7. Ontrdeckas nokaius. JIugapsl.

WmvnynbscHasa mokanusg. ®a3oBas nokauus. JlaszepHas ganbHOMeTpus. JlazepHoe 30HOAPOBaHNE
aTMoCGhEpHI.

Paspgen 8. JlasepHas ¥ BONOKOHHAS TUPOCKOIHUS.

MeTopbl n3MepeHUs YTIIOBEIX CKOpocTel. KomblieBOY Ta3epHBIM TUMPOCKON. BOIOKOHHO-
OTNITUYECKUX TUPOCKOII.

P Met THOT auandg. ONTu4YecKu KTOMETPHI

OcHOBH MeTOfIa 00PaTHOTO paccessHus. PareeBckoe paccesiHre U GpeHeleBCKrue OTPaXKeHUs.
CxeMa ¥ IPUHIUI AEWCTBUS ONTAYECKOT0 pedekToMeTpa. [lapaMeTpsl pedIeKTOMETPOB.
MeTonguka n3MepeHu K03phuIlneHTa 3aTyXaHusI, 00IIUX BHOCUMBIX II0TePh, BHOCUMBIX U
BO3BPATHLIX MOTEPD B TOKATILHEIX HEOOGHOPOTHOCTX. [I0MCK NOBpEXIEHNN U HEOGHOPOIHOCTEN.
OmpepeneHne PacCTOSHUM 0 HUX.

Pazpmen 10. McTouyHMKY U3Nny4eHusi. MeTOObl ¥ MPUOOPHI OId M3MEPEeHUS UX IIapaMeTPOB.
BaTTammnepHsie, BOMbTaMIIEPHBIE U CIIEKTPAIbHEIE XaPAaKTEPUCTUKH U ITapaMeTPhHI
CBETOM3TTy4alOIUX U JTa3€PHABIX IUOMOB /I CUCTEM Ilepefaydu U U3MePUTENIbHbIX TPUO0POB, a
TaKxKe METOOBI ¥ MPUOOPHI [IJIs UX U3MepeHusi. FiamepeHre IPpOCTPAHCTBEHHEIX XapaKTEePUCTHK
¥ MOJIOBOTO COCTaBa U3Iy4yeHUsI UCTOUYHUKOB. OlleHKa OLICTPONENCTBUS UCTOUHUKOB IIPU
NIpsIMOY MOZOYJISLKU UX U3NTy4eHusd. Mi3MepeHne mapamMeTpoB MOOY/IMPOBAaHHOTO U3/IyUYEeHHUs [IPU
aMIIUTYy[IHOU, (a30BOM, YaCTOTHOM U MOJIIPU3aLMOHHON MOAYIALuU. F3MepeHue 1apaMeTpoB
MOAYJIAPYIOIINX YCTPOUCTB.

Pasgen 11. [TpueMHUKY W3NTy4YeHHsd. MeToObl ¥ TPUOOPEL O/ U3MEPEHUS WX TapaMeTPOB.
BonbraMnepHble U CIEKTpaIbHbIE XapaKTEePUCTUKY U ITapaMeTphl (OTOTUOAO0B P-i-N CTPYKTYPEL
Y JTaBUHHBIX POTOOMOMOB IJIsE CUCTEM Tepeayy U [Jis U3MEPUTEIbHEIX TPUO0POB, a TaKXkKe
METO[H ¥ MPUOOPHI OISk MX U3MepeHus. FiaMepeHue MPOCTPaHCTBEHHBIX XapaKTEPUCTUK U
MOJIOBOTO COCTaBa M3/Iy4eHUsI UCTOYHUKOB. OlleHKa ObLICTPOAENCTBUS IPUEMHUKOB U3Ty4eHUS
IIPY IPSIMOY MOOYIISAINY UX U3NYUYEHUS, a TakKxKe IIPU Pa3IuyHbIX BUaX MOOYISILIUAN
MIPUHUMAEMOTO0 U3Ty4YeHus1. [IPUHITUTIE, CXeMbI M KOHCTPYKLIKUK (POTOIPUEMHUKOB [IJIST
KOTEPEHTHOT0 IIpreMa.

Pasmen 12. Ontuyeckue ycunuTend. MeTombl ¥ MpuOOPHI O H3MEPEeHHS UX IapaMeTpOB.
CroHTaHHOE ¥ BHIHYK[EHHOE U3/Iy4YeHNe B ONTUYECKUX BOTIOKHAX. BEIHYXKOEeHHOE
KOMOMHAIIMOHHOE paccesHue, paccesiHrne MaHenbIliTaMMa - BpuiiiosHa, Y4eTHPeXBOTHOBOE
cMeltenue. [TpUHIUI OEeUCTBUS, CXEMBI U TapaMeTPHl 3pOUeBLIX, pAMAaHOBCKUX U
MIOTYTIPOBOOHUKOBBIX ONTUYECKUX yCUnuTene. amepenre KoaphruleHTa yCUIEeHN,
BBEIXOOHOU ONTUYECKOM MOIIHOCTHY, BAaTTaMIIEPHOU XapaKTEPUCTUKH, CIIEKTPAIbHOU
XapaKTEPUCTUKY IIIYMOB YCUJIEHHOTO CIIOHTAHHOTO U3Ty4eHus, myM-(paKTopa.

P 13. BOIOKOHHO-ONITHYECKKE NTHHEHHBIEe TPAKThl. MeTOOhl i IPHUOODHL OId N3MEePEeHN UX

IIapaMeTpOB.
MeTopnr! 1 TpuOOPEL 1t U3MEPEHUST BHOCUMOTI'O 3aTyXaHuUs, BO3BPATHHIX ITOTEPb, DUCIIEPCHUH.
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M3mepenue kKoadduimeHTa omu00K, SHEPreTUYECKOT0 3amnaca. MeToabl U pubopHI A7
MOHUTOPUHTA TMHEWHBIX TPAKTOB.

Paspen 14. MeTtponoruyeckoe obecreyeHrne n3MepPeHUH IapaMeTPOB ONTHYECKHX BOJIOKOH,

KOMIIOHEHTOB ¥ YCTPOWCTB.
OcHOBHBIE H3MepsieMble (HU3NYECKHNe BEeITUYMHEI (ONITHYECKast MOIITHOCTD, YacCTOTa, IJTHHA

BOJIHBI, IJIUTEIFHOCTh UMITYJIbCA) U CPEMICTBA METPOJIOTUYECKOT0 00ecIeyeHns 3TUX BeIMUKH.
OTaioHH ¥ 00pa3IoBEle CPEICTBa u3MepeHuit. OpraHu3alius I0BEPOYHEIX PaboT B OTPaCIu
CBS3b ¥ Ha OTAENbHLIX IPEeANPUSITHASIX OTPaCIH.

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

3ageTt, 9K3aMeH

B1.B.29 IIpuaojceHus u cepeucbl KOH8ep2eHMHbIX cemeil c8A3U

Lenu ocBoeHUST GUCHUILINHEL

Llenbio mpenofgaBaHus QUCHUIIIUHEL «[IpUI0KEHNUS U CEPBUCH KOHBEPTEHTHBIX
CeTeu CBI3U» SIBIISETCS:

M3y4eHNe CEPBHCOB KOHBEPTeHTHHBIX ceTel. [IUCIUIIIMHA N0JXKHa 00ecreyrnBaTh
dbopmupoBaHue pyHOaMeHTa MOATOTOBKY OyIyIIKMX CIeUanuCcTOB B 001acTu
MCCJIeOBaHus, pa3paboTKY, TPOEKTUPOBAHUS U SKCIIJTyaTalluu
MH(POKOMMYHUKAIIMOHHEIX CUCTEM U CeTel. B pe3ynbTrarte U3ydeHusl JUCLUTIINHEL Y
CTYOEHTOB HOJI2KHBI CPOPMHUPOBATHCS 3HAHUS, YMEHUS ¥ HaBLIKY, IT03BOJISIONINAE
IIPOBOJIATH CAMOCTOSITEIbHBIM aHanu3 NHPOKOMMYHUKALIMOHHBIX CUCTEM U Pa3paboTKy
CUACTEMHOCETEBLIX PellleHUN

MecTo pucuuniavHsl B CTpykType OII1

HucnunnvHa «IIpunoXeHUs U CepBUCH KOHBEPreHTHHIX ceTed cBa3u» B1.B.29
SIBAETCA OUCHUMIMHOU dYacTd, GopMuUpPyeMoOil y4yaCTHUKaMu 00Opa30BaTEIbHBIX
oTHoweHUU O6moka 1 yuyeOHOro mjaaHa IMOATOTOBKM OaKajlaBpuaTa IO HallpaBJIEHUIO
«11.03.02 MHDOKOMMYHUKAIMOHHbE TEXHOJOTUU U CUCTEMHl CBA3U». H3ydeHUe
OVCUUIINHEL «[IpUTOXEeHUS U CEePBUCH KOHBEPTE€HTHBIX CETEeU CBA3U» OIUPAeTCs Ha
3HAHUMU OUCHUNNIHUH(B) «OCHOBH NMOCTPOEHUS MHPOKOMMYHUKAIMOHHBIX CUCTEM U
ceten»; «CeTu CBSI3U U CUCTEMBI KOMMYTaI[AKU».

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

- CrocobeH K agMUHUCTPUPOBAHUIO ITPOLIECCA OLEHKH ITPOU3BOAUTEIHFHOCTH U KOHTPOJIS
WCII0JIb30BaHUS U TPOU3BOAUTENIBHOCTU CETEBHIX YCTPOMCTB, IIPOrPaMMHOT0 06€ecredeHus
“H(pOpPMaUMOHHO-KOMMYyHUKaIMOHHOU cucTeMsl ([1K-13)

- Crtoco6eH OCYIIEeCTBSATh MOATOTOBKY TUIIOBEIX TEXHUYECKUX TPOEKTOB U IIEPBUYHEIH
KOHTPOJIb COOTBETCTBUS pa3pabaThiBaeMbIX IIPOEKTOB U TEXHUYECKOM JOKYMEeHTaIuu Ha
pa3nuyHble HOOKOMMYHUKAIIMOHHEIE 0O BEKTH HAllMOHATBHBIM U MEeXIYHAPOOHEIM
CTaHJapTaM U TexHH4YecKuM pernaMenTaM ([1K-23)

- CrmocobeH pUMeHSTh U paboTaTh C CUCTEMaMU YIIPABIEHUS CETSIMU, YUUTHIBAS TJIaBHBIE
IIPUHLIUIE UX TOCTPOoeHus u QpyHKmonuposauus (I[1K-31)

CopepxkaHue OUCIUIIINHEI

P 1. ADXUTEKT LTE Tb E-UTRAN. ®OvuKIny eNB

[Tepexop ¢ Texnonoruu WCDMA (UMTS) K cucTeMaM Ha OCHOBE MYJIbTUIIJIEKCUPOBAHHUS C
HCIIONIb30BaHKWEeM opToroHanbHbEIX Hecyuux OFDM (LTE). Mcnonb30BaHue MHOTOaHTEHHAS
TexHosorus nepegayu MIMO (Multiple Input Multiple Output). ITocTpoenue
[PopuenTtupoBanHoi 6a3oBast ceTb LTE-SAE (System Architecture Evolution). [TpuHIumIe:
noctpoenus cetu paguopoctyna E-UTRAN (Evolved - UTRAN), dyakuuu eNode B

Paspen 2. Snementsl EPC 4. dyukimu MME, SGW, PGW, HSS

Bazoas ceth LTE-SAE o0nenunset cets paguogoctyma E -UTRAN u momen 6a30Boii cetu EPC
(Evolved Packet Core). 9nementsl EPC - MME, SGW, P-GW u HSS onpenensiorcst Kak
(GyHKIIMOHAJIBHEIE 3]IEMEHTHl CEeTU

Pasgen 3. Ctek mpotokonoB Uu nHTepdernca MI0CKOCTH VIPABIEHUS

AHanM3 MPOTOKOJIOB CUTHANMM3ALKUY ITPOQUIS I0Ib30BaTenss PS ceTu TPeThero MoKOIEHUS.
[TocTpoeHue cTeka IpPoToK0a0B Uu HHTepderica II0CKOCTH YIIPaBIeHUS CETH YeTBEPTOTO
nokosnenus. Oyukuuu npotokonoB NAS, S1-AP, RRC, PDCP, RLC u MAC

Pasgen 4. Ctek npotokonoB Uu nHTepdenca MI0CKOCTHU MOTb30BaTENA

[TocTpoenue crteka nmpotokooB Uu uHTepdernca mmockocTu monb3oBartess cetu LTE. [IpoTokon
TyHHenupoBaHusi GTP-U

Paspen 5. [Tponenypa perucrpauuu nonb3oBatens (Attach) B cetu LTE

[Tpouemypa perucTpamuy MoIb30BaTeNs MpenojaraeT B3auMOOeUCTBIE CIIeIYIOINX 00bEeKTOB:
- UE, eNB, MME, HSS, SGWu PGW. IToctpoenue MSC guarpamMMsl 06MeHa COOOIIeHUIMU
MeX[y 9TUMU 00BeKTaMu C Ucnojib3oBaHueM npoTokosioB RRC, S1-AP, NAS, Diameter u GTP-C
P II TeHTHQUKAINY T0Ib30BaTensd B ceTu LTE

Ins goctyna K LTE B E-UTRAN ucnone3yeTcs npolenypa IOATBePXKOeHUs IOAJIMHHOCTH
aboHeHTa u coryiacoBanus kmwoueii - AKA (Authentication and Key Agreement). ®opmupoBaHue
BEKTOPOB ayTeHTU(UKAIMY U KITIoUel 6e30I1acCHOCTH CO CTOPOHHI ceTu u co cTopoHsl UE. MSC
OuarpaMMbl B3aUMOOeHCTBUS QYHKIIMOHATBHEIX 00bEKTOB

Paspen 7. [Tpouenypa o6HoBneHus 30HH cnexenus (TAU) B cetu LTE

[Tpouemypa 00HOBIEHUS 30HHI CI€KEHUS 3allyCKaeTCs IPU PerucTpalliy; IpU epeMelleHun
3apeructpupoBanHoit UE B HOByI0 30HY TA; mpu cpabaThiBaHUM TaliMepa IepUOaUIeCKOTo
o0HOBNeHU; Ipu npouenype Attach; npu nepexone u3 GSM/UMTS B cets LTE.
PaccmaTpuBaeTcs clieHapuil iepeMelteHus 3apeructpupoBadHoi UE B HOBYI0 30HY TA,
KOTOPOU HET B CIIMCKe 30H ClIexeHus, 3ToT cuucok UE mony4aeT npu npoueaype perucTpauuu
or MME

Paspen 8. [Tpouenypa yCTaHOBIEHUS DEYEBOr0 COeIUHEHUd C ucmonb3oBanueM IMS B cetu LTE
KouBepreHTHas ceTh Ha 6a3e IMS. UHTepdelichl B3aMOLENUCTBUS C CETIMU TPETHETO U
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YeTBEPTOT0 MOKOJIeHU. [IPOTOKOJIBI IIJIOCKOCTEX YIIPABIEHUS U II0Ih30BaTEIbCKUX JaHHbBIX
KOHBepPreHTHOU ceT. MSC clieHapuii perucTpalliy MOIb30BaTeNsI B CETH

Pasgen 9. Cetu naToro nokonenusd. Ilapagurma yciyr

Pa3HocTOpOHHME BeKTOpa TpeOOBaHU CeTell MATOro mokojaeHus. [IlupamMuma ycmyr
BLICTPOEHHAS B pe3yJibTaTe YIOBIETBOPEHUS 9TuX TpeboBanui. Tpu BepumHel - eMBB, URLLC,
mMTC. YcoBepieHCTBOBaHHAs MHUPOKOIIOIOCHas MoOubHas CBsi3b eMBB (Extreme Mobile
BroadBands). BricokoHamexxHass MexKMallIMHHAS CBSI3b C HU3KMMHU 3afiepKKaMU ¥ BEICOKUM
ypoBHeM MobunbHOCTH URLLC (Ultra-reliable and low latency communications). MaccoBas
MexMalrrHHas ¢BA3b mMMTC (Massive MachineType Communications)

Pazgen 10. OCHOBHBLIE IPUHIKUIL IOCTPOEHUS ceTeir 5G

Pa3menenue ceTeBHIX Y37I0B Ha 3JIEMEHTH IJIOCKoCTH nok3oBaTenss UP (User Plane) u
anmeMeHTH mockocTty ynpasnenusi CP (Control Plane). Pa3genenue ceTeBHIX 3JIEMEHTOB I10
ceTeBrIM cermeHnTaM (Network Slicing), [st oka3aHUST pa3IUYHBIX YCIYT OIpPeaeeHHBIM
TpyIIam Iojb3oBaTenei. IlocTpoeHre KOHBEPTEHTHON apXUTEKTYPhl, 00beqUHSI0IIEHN
pa3nuyHbIe TUIIEI CETEH MOCTYIIa C eIUHOM OmopHOoU ceThio 5G. IlognepKKa emUHBIX
aJITOPUTMOB U TIPOLIEAYP ayTEeHTU(PUKALMYN He 3aBUCSAIINX OT TUIIa CETH AOCTYIa. [TommepxKKa
POYMMHTA C MapuUIpyTU3anuei Tpadrka Kak yepe3 JOMAIIHIOI0 CETh, TAK U C BEIXOOOM B CETh
nepegayu OaHHBIX U3 rocTeBoy cetu (Local breakout

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

3auet

B1.B.30 Apxumexmypa cemeii NGN

Llenu ocBOeHUS OUCLIUIIIUHEL

Llenpio mpenofaBaHus OUCHUIIIIMHEL «ApxuTekTypa ceTed NGN» gBnsieTcs:
M3y4eHle BOIIPOCOB 3BOMIONKY [P TeXHOIOTUH, CETEX CBSI3U HOBOTO IMOKOIEHUS,
apPXUTEKTYPHl U CTPYKTYPHI 9JIEMEHTOB, KOTOPHIE OPTaHU3YIOT CETH, a TaKXKe U3yUYeHUe
HOBBIX ITPOTOKOJIOB, UX B3aUMOCBSI3b, IIOPSIOK Pa0OTH U hopMaT COOOIEHUH.
B pe3ynbrare “3ydyeHus: OUCLUIIINHEL Y CTYIE€HTOB JOJIXKHBI CPOPMUPOBATLCS 3HAHUS,
II03BOJISIONINE B KpaTUallliie CPOKU OCBOUTHCSI C HOBHIM ITIPOTOKOJIOM, TEXHOJIOTHEH,
YCIIYyTOX B CeTU CBA3U HOBOTO mokoneHus (NGN)

MecTo pucuuniuHe B CTpykType OI1

Hucuunnuna «Apxutertypa ceted NGN» 51.B.J1B.01.01 aBnsieTcs QUCLUIIIAHOU II0
BHIOODPY 4acTu, popMHUpyeMoil y4acTHHKaMHU 00pa30BaTeJIbHBIX OTHOIIEHUHU Oroka 1
yueOHOTO IJlaHa NOATOTOBKM OaKalaBpuaTa IO HamnpaBiaeHuio «11.03.02
HMHpoKOMMyHUKAIMOHHbEIE TEXHOIOTAU ¥ CUCTEMBI CBSI3W». MCXOOHBIM YPOBEHDh 3HAHUU
U YMeHUM, KOTOPHIMU MOJIKeH 00/1amaTh CTYIEeHT, IPUCTyIas K U3YUeHUI0 JaHHOU
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IUCITUIIINHEL, OTIPENeNseTCcss U3y4YeHNEeM TaKUX OUCHUIIINH, KaK «MyIbTUCEPBUCHBIH
noctym»; «OcHOBE IP-koMMyHuKanuii»; «CeTu CBSI3U U CHUCTEMH
KOMMYyTauuu»; «TeleKOMMYHHUKAIMOHHbE MPOTOKOIIE».

TpebGoBaHUs K pe3ybTaTaM OCBOEHUS

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

- Crioco6GeH OCyIIeCTBISATh Pa3BUTHE TPAHCIIOPTHBIX CETeM U ceTell mepegauyn JaHHBIX, BKI0OYast
CETH PaIuof0CTyIa, CIIyTHUKOBRIX CHCTEM, KOMMYTAallMOHHBIX ITOACUCTEM U CETEBHIX IIJTAaTGOpM
(TIK-9)

- CrtocoGHOCTE OCYIIECTBIIAThE MOHTAXK, HACTPOUKY, PETYIUPOBKY TECTUPOBaHUE 000PYIOBaHUS,
0TpaboTKy pekuMOB paboThl, KOHTPOJIb IIPOEKTHHIX IIapaMeTpPOB PaO0TH U UCIIBITAHUS
o0opymoBaHus CBsI3U, 0OecreueHre COOTBETCTBUS TEXHUUECKUX [TapaMeTpOB
MH()OKOMMYHUKALMOHHBIX CUCTEM U /MJIM UX COCTABJISIONIAX, YCTAHOBIEHHBIM
3KCIIJTyaTalliOHHO-TeXHu4YeCcKuM HopMmaM (ITK-11)

- CriocoGeH MPUMEHSITh IPUHIUIIE 9KCITyaTalluy CeTel CBSI3K, OCHOBHBIE METO/IbI aHATHM3a
TEJIEKOMMYHUKAIIMOHHBIX CETEN U CHCTEM, UCIIOIb3yeMble CUCTEMbI CUTHAIU3ALUN U
IIPOTOKOJIbI, YYUTHIBATH COBPEMEHHEBIE HAIIpaB/IeHUsT PAa3BUTHS TeIEKOMMYHUKAIIMOHHBIX CeTen
U cucTeM, ocobeHHOCTH peanu3aiuu ycnyr ([1K-32)

CopepxkaHue OUCIUITINHEI

Paspen 1. CeTeBble IPOTOKONK U pemieHusd o NGN
0630p npoToko1oB VOIP 1 ux npuMeHeHue f7sg padoTh ceTeit NGN, 0c06eHHOCTH apXUTEKTYPHI

NGN mnsa npotokomnoB VoIP. [Tpotokon MPTCP.

Pa3pen 2. YpoBuu apxuTekTypel NGN

[TpuMepsl apXUTEKTYPHBIX pelleHui A nocrpoerus ceteir NGN, BapraHTH IIOCTPOEHUE CETU
NGN.

Paspen 3. Jloruueckrue 00BEKTHI

[TonsTHe norudeckoro (GyHKIIMOHAIBHOTO) 00beKTa. BupTyanuaanus GyHKINN 000pyI0BaHUS
NGN.

Paspen 4. Softswitch

[TousiTHe U OCHOBHEBIE onpenesnieHusi. Konuenuus. ApxutekTypa. [IpOTOKOJIHL.

Pazpen 5. SBC

OCHOBHEIE OTIPeieNIeHUs U apXUTEKTypa. MecTo B paMKax apXUTeKTypsl SoftswitchNGN.

P FM

KoHuenuus KoHBEpPreHnyu GUKCUPOBaHHON U MOOMIBbHOM cBsizu. Yenyru FMC

p 7. ADXUTEKT TISPA

[TpoekT TISPAN. Ero 3amauyu ¥ QyHKUAKU. APXUTEKTypa

P . ITogcuctema IM

Ynpasnenue cetssmu NGN ot 3GPP. Softswitch B MoGunbHEIX ceTsx. OyHKIIMOHATbHEIE
BO3MOXKHOCTHU. ApXUTEKTYypa.

Pasgen 9. ApxutekTypa SAE
Pemenus 3GPP gns unrerpamuu cetert NGN ¢ He-IP-ceTsiMmu.

Pasmen 10. Texnonoruu 4 u 5 G. UTRAN. ITepcunekTuBr ceteirt NGN
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Texunomnorus LTE u LTE Advanced. BnusiHue HOBBIX CETEBBIX TEXHOJIOTUY Ha apXUTEKTYPYy
NGN/. OcnosHble Tperarl pa3putus cetei NGN. SDN. IoTIIoTpy NGN.

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

3auer

Bb1.B.31 HeauHeUHast oNMUKa U aKkmueéHble KOMNOHEHMbl

lenr ocBOEHUS OUCHUUIIIUHEL

Llenbio MpemnomaBalHus QUCHUTIINHEL « HenmmHeHast ONTHKA U aKTUBHBIE
KOMITOHEHTHI» SIBJISETCS:

nproOpeTeHne TeOPEeTUYECKUX 3HAHUN QU3NIECKUX ITPOIIECCOB B3aUMOIEeHCTBUS
BBLICOKOMHTEHCHUBHOTO OTITUYECKOTO U3TyYEHUS C BELIECTBOM U PACIPOCTPAHEHUS
M3Ty4eHUS B ONTHYECKUX BOJIOKHAX C YY4E€TOM JIMHEWHBIX ¥ HEeJTMHEHHBIX
IIPOIIECCOB, MOJTy4YeHNe MPaKTUYeCKNX HaBLIKOB B BEIOOPE, UCCIeIOBAHUYU U pa3paboTKe
ONITUYECKUX YCUIUTENeN u mpeodpa3oBarTesieif, a Takxke B IPOEKTHPOBAHUY BOJIOKOHHO-
OTITUYECKUX CUCTEM CBSI3H.

MecTo pucuuniuHel B cTpykType OI1

OucununnnHa «HenuHelWHasa ONTHKA W aKTHBHBIE KOMIIOHEHTH» b1.B.31 saBnsercs
OUCIUTIIMHON YacTH, GOPMUPYyEMOM y4aCTHUKaMHU 00pa30BaTeIbHBIX OTHOILIEHUY O10Ka
1 yuyebHOTro mjaHa MNOATOTOBKM OaKajlaBpuaTa IO HampaBiaeHHn «11.03.02
NHPOKOMMYHUKALMOHHBIE TEXHOJIOTUM U CUCTEMHl CBSI3U». H3ydeHUe OUCLHUIINHBI
«HenuHelHas ONTHKA U aKTUBHBIE KOMIIOHEHTH» OIKPAETCS Ha 3HAHUU OUCLUIIIHAH(HI)
«®u3uka»; «®PU3uKa U TEXHUKA ONTHYECKOU CBI3U».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

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

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

- Crioco6GeH oCyIIeCcTBIATh 000CHOBAHHBIN BHIOOD U aHANIM3 MaTepHalioB, KOMIIOHEHTOB U
YCTPOMCTB [JIsI CUCTEM TeJIeKOMMYHHUKALIUM, BK/II0Yasi KOMIIOHEHTHl U YCTPOUCTBA, OCHOBAHHEIE
Ha npuHOunax GoToHuku u ontonHdopmaTtuku (I1K-33)
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- Crioco6eH K BHIOOPY ¥ aHAMU3y CTPYKTYPHBEIX CXeM, HH()OPMALMOHHBIX TEXHOJIOTUH,
371eMeHTHOM 6a3bl BLICOKOCKOPOCTHBIX ONTUYECKUX CHCTEM CBSI3U MJIST TPAHCIIOPTHHIX CETEN U
ceteit goctyna (I1K-34)

- 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. [Ipolrecchl pacupocTpaHeHus OINTUYECKOr0 U3JTYYeHUs B ONITUYECKUX BOJIOKHAX B

IMHEHHOM MPUOIUKEHUH.
Oco0eHHOCTH PacIpOCTPaHEHHUs CBeTa B BeleCTBe. 3aTyxXaHue U Oucrepcus. [ucrnepcus

TPYNIIOBHIX CKOPOCTeH. B3aumMogencTBre U3nydeHus co cpefor. OCHOBHEIE ITapaMeTpPhl
COBPEMEHHBIX ONITUYECKUX BOIOKOH.

Paspen 2. O61ue cBeIeHUs 0 HENTMHEWHBIX SIBIEHUSIX B GHU3WKE U ONTHUKE

Knaccudukanus TMHEWHBIX U HETMHEWHBIX SIBIIEHUM. BusiHue 971eKTPOMAarHUTHON CBETOBOM
BOJIHBI Ha ITapaMeTPHl ONTUYeCKOU cpenbl. OOTOMOMUHUCLIEHINSA. BIusiHIe HEMUHENHBIX
SIBIIEHUY Ha PacCpOoCTpaHeHUe U3NYyUYeHHs 10 ONTUYECKMM BOJIOKHAM Pa3JIMYHbIX TUIIOB.
BrimpsamneHnue cBeTa. ['eHepalis BTOPOX U TPEThbel TapMOHUKM.

Pasgen 3. 9ddekTr, CBI3aHHBIE C HEIMHENHBIM IIPEIOMIIEHNEM CBeTa

9ddekT Keppa. Pa3oBasg caMOMOIYISALKSA, KPOCCMOTYNISALUS. TeopeTudeckoe ONMUCcCaHue u
3KCIIepUMEHTaIbHbIE UCCIeN0BaHus (a30BOM MOTYISALUYN U KPOCCMOMOYISIIUH.
CamodoKycHupOBKa CBeTa. YCJIOBUS OIS BOSHUKHOBEHUS ONTUYECKUX COJUTOHOB. COMUTOHHEIE
OTNITUYECKUE JTUHUU CBI3U

P 4, YeTHIPDEXBOITHOB MemeHue (YB

TeopeTrueckoe onKcaHue U SKCIePUMEHTaIbHOE UCCIIeq0BaHKe YETHPEXBOIHOBOI'O
cMetrenusi. KonmyecTBo KOMOMHAIIMOHHBIX 4acToT. IddekTuBHOCTS UYBC. Yuer UYBC mpu
npoektupoBanuy BOCC ¢ DWDM. BnusiHue Ha BOJOKOHHO-ONITHYeCcKue cucTeMbl cBs3u (BOCC)
C MYJIbTUIIJIEKCUPOBaHUEM B BOJTHOBOU 0611acTu (DWDM). BonmHOBBIE KOHBEPTEPHI.

Paszgen 5. BOIOKOHHO-ONITUYECKNE YCUIUTEN Ha OCHOBE PEeIKO3eMeIbHbBIX 91eMEeHTOB.
Knaccudukalius, TpUHIUI OeUCTBUS, KOHCTPYKIINY, IIapaMeTphl, 0671acTy TPUMEHEHHUS
BOJIOKOHHO-OIITUYECKUX YCUIUTENIEN Ha OCHOBE PeIK0O3eMeIIbHEIX 9JIEMeHTOB. PacueT
ITapaMeTpOB ONTUYECKUX ycunuTelnel. [IpakTuyeckas paspaboTka ycunurenei ansg BOCC.
Paspen 6. BriHyXkeHHoe paccesgHre MaHpenbliTaMMa-bpuosHa.

JIuHeliHOe U HENTMHEWHOe paccesHue U3Ny4eHus B ONITUUYECKUX BOJIOKHaX. Paccesinue Panes.
TeopeTudeckoe onucaHue U SKCIEePUMEHTAIbHOE UCCIIeJOBaHUe BEIHYKAEHHOT 0 PACCESTHUS
MaHpenbiiTaMMa-bpunnosHa. Y4eT 9Toro sBneHus mpu npoektupoBauuu BOCC.
Hcnonb3oBaHue O OUAarHOCTUKY TMHENHBIX TPAKTOB.

Pasmen 7. BeiHyKneHHOe KOMOMHAIIMOHHOE paccesHre PaMaHa.

[TpuHIMD OelCTBUS, KOHCTPYKINY, ITapaMeTphl, 006J1aCTH TPUMEHEHUS ONTUYECKUX
ycunuresnen, ucnonb3ywmux agpdpekt Pamana. CxeMbl Hakauku. Vcrionb3oBaHMe B BOJIOKOHHO-
OTNITUYECKUX CETSAX CBSA3U. PaMaHOBCKHUE JTa3€epHl.

OO1mast TPYA0EMKOCTDb AUCITUIIIMHEL
144 gac(oB), 4 3ET

dopMa MPoOMexKYTOYHOM aTTeCTaAlluN
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DK3aMeH

B1.B./IB.01.01 OcHoebl 06pabomku u3obdpasiceHuli 8 6udeouHPOPMaUUOHHBIX
cucmemax

Lenu ocBoeHUST DUCHUILINHEL

Llenbio pemnomaBaHus OUCHUTLINHEL «OCHOBEI 00pa00TKK M300pakeHuH B
BUIEOMHGOPMAIIMOHHEIX CUCTEMAX» SBIISETCS:

o0yueHue CTyIeHTOB OCHOBAM MeTOO0B 00pab0oTKM n300paKeHui B
BUIEOMHGOPMAIIMOHHEIX CHCTEMAX, B TOM YHCIIe - B CHCTeMax HU(POBOTO TENTEBUIEHUS.

MecTo gucuuniavHel B CTpyKType OI1

Oucnunnuia «OcHOBH 00paboTKu u300paxXxeHUM B BUAEOUHGOPMAIIMOHHBIX
cucteMax» b1.B.[IB.01.01 gBnsieTcd OUCIUIIIMHOW 110 BEIOOPY YacTu, popMUPYyeMOu
y4acTHUKaMu 00pa30BaTeIbHEIX OTHOIIEeHUY 610Ka 1 y4eOHOro mjaHa MOATOTOBKHU
O6akanaBpuarta no HampaBneHuio «11.03.02 UHGOKOMMYyHUKAIIMOHHEIE TEXHOJIOTUHN U
CHUCTEMEI CBSI3U». VICXOOHBIN YPOBEHb 3HAHUYU M YMEHUM, KOTOPHIMU [I0JIKEH 00JlafaTh
CTYHEHT, NpHUCTyIas K H3y4YEeHWI0 [aHHOU [QUCUUNJUHBE, ONpefensgeTcs
M3y4YeHHWEM TaKuX OUCLHUNNUH, KakK «MaTemaTuka»; «dusuka».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

- Crioco6GeH MCIOIb30BaTh MOJI0KEHUS, 3aKOHBI 1 METOIbl €CTECTBEHHBIX HayK ¥ MaTEMaTUKU
O pellleHus 3afay nHxkeHepHou mestenbHOoCTH (OITK-1)

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

CopepxkKaHue OUCIUIIINHEL

Pasmen 1. OcHOBHEIE TapaMeTPhl BUIEONH(MOPMAIMOHHBIX CUCTEM.

[TousiTue o BUumeonH(pOPMaLMOHHOM cucTeMe. MeXOyHapogHble cCTaHAapTH B o0nactu BUC.
AHamoroBrie ¥ ITUGPOBLIE CUTHAJIBI B300paXkKeHUs

Pasgen 2. Ananoroseie BUC. ®opMupoBaHKe CUTHAIOB SPKOCTH U LIBETHOCTH.
Bocnpou3ssenenue nsobpaxenuit B BUCAuanorossie BUC. ®opMupoBaHNE CUTHAIIOB SPKOCTHU U

1BeTHOCTH. Bocpou3ssenenue nsobpaxennit B BUCMM
dopmuposartenu "cBeT-curaan”. PopmMupoBaHUe CUTHAJIOB IPKOCTHU U LIBETHOCTU. ['aMMa-

Koppekuud. LIseTokoppekuus. ®opmMupoBaTenu "CUrHas-cBeT"
P 51 BEle BU U Basd TKa U KEeHAN
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IucKpeTH3auys 1 KBAHTOBaHNE aHAJIOTOBBIX CUTHAJIOB U300pakeHus. YCcTpaHeHue
M30BITOYHOCTH. AMAUTUBHAS U MeOuaHHas QUIbTPAIUs IIyMOB.

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

3auer

b1.B.IB.01.02 Cucmembl omobpadceHus1 uHpopmauuu

lenr ocBOEHUS OUCHUUIIIUHEL

Llenbio mpenomaBalus QUCHUTIINHEL « CHCTEMEI 0TOOpakeHusT HHGHOPMAIIH »
SIBIISIETCS:

n3ydeHre GU3nYecKux MPUHIUIIOB PAOOTH OIITO3IEKTPOHHAIX YCTPOUCTB [JIs
3aMucy, XxpaHeHus, 00paboTku U oToOpaxeHus HHPOPMAIIUU, UX KOHCTPYKIIUN U
TIapaMeTpOB.

MecTo pucuuniavHel B CTpyKType OI1

IOucnunnuHa «CucteMbl oToOpaxkeHus uHpopmamnuu» B1.B.IB.11.02 sBnsercs
OUCITUIIIMHOM TI0 BHIOOPY BapuaTUBHOM YacTu 0j0Ka 1 yueOHOTrO IMIaHa MOATOTOBKHU
O6akanaBpuarta 1o HampaBneHuio «11.03.02 NHGOKOMMYHUKAIIMOHHBIE TEXHOJIOTUHN U
CHUCTEMEI CBSI3U». MICXOOHBIM YPOBEHDb 3HAHUN M YMEHUM, KOTOPHIMU [I0JIKEH 00JIafaTh
CTYHEHT, INMpPHUCTyIas K H3YUYEeHWI0 MaHHOU [OUCLUUIIUHB, ONpenenseTcs
M3y4eHHEeM TaKHX OUCHUIINIWH, KaK «BrlUucIuTeNnbHas XU MHUKDPOIIPOIECCOpPHAs
TEXHUKA»; «ONTO3NMEKTPOHHE € u KBAaHTOBH € npubopH u
ycTpoucTBa»; «CXeMOTEeXHUKa».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

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

- Crioco6eH MCIOIb30BATh MOJI0XKEHUS, 3aKOHEI 1 METOIEl €CTECTBEHHBIX HayK ¥ MaTEMAaTUKHU
IJIs pellleHus 3afay nHxKeHepHoU mesTenbHocTH (OITK-1)

- Cnoco6eH caMOCTOSITeIbHO IPOBOIUTE SKCIIePHMEHTaIbHbIE HCCIIeNOBAHMS M UCII0Ib30BATh
OCHOBHBIE ITpHEeMBI 00pa00TKHY U MTPeCTaBIeHUS MMOIyYeHHBIX faHHbIX (OITK-2)

CopepxkaHue OUCIUIIINHEI
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Paspmen 1. OnTtuyeckue yCTQOfICTBa 3allCH, XPAaHEHWA U CAUTHIBAHUA HH@OQM&HHI/I.

duanyeckue TPUHLUUIE U 9QGHEKTH, UCIONIb3yeMEbIe [JIST ONTUYECKOM 3aluCH, XPaHEHUS U
CUUTHIBaHUS UHGOPMauuu. [1noTHOCTE 3anucu. CKOPOCTH 3allMCH ¥ CUUTHIBAHUS.
KoncTpyknuu, GyHKIIMOHAIBHEIE ¥ IPUHIUIIAAIbHBIE CXEMBI YCTPOKUCTB ONTHYECKOM 3aliCy U
CUUTHIBaHUS. BUOEOOUCKY, MarHUTOONITUYECKHE OUCKH, TonorpadruiecKre 3allOMUHAIIINE
ycTpoucTBa. [IepCreKTUBE Pa3BUTHUS

P 2. Tomor HYeCKHU TPOKMCTB s 3aIIMCH, XPaHEeHNS ¥ CYUTHIBAHUSA UH Mallin
TeopeTnyeckue OCHOBH TOI0TPadUUYeCKON 3aIIHMCH BOTHOBRIX MOJIeH (H3MYECKUX 00BEKTOB C
IIeJIbI0 CO3MIaHuUs YCTPOMCTB U MPUOOPOB [ XpaHeHus HHGHOPMAIIUH, a TaKXkKe s
HCCJIeOOBAHUS IIapaMeTPOB U XapaKTePUCTHK PU3NUYECKUX II0JIeH U TEeXHHYECKUX 00BEKTOB.
TpeboBaHUS K UCTOYHUKAM OIIOPHOTO M3TyuyeHus. Mcronb30BaHue TojIorpadudecKux
TEXHOJIOTHU B PaJUOOINTHKE, YCTPOKUCTBAX MHOOKOMMYHHUKALMM. PerucTpupylomue Cpeasl o
ronorpadguyeckoy 3amnucu. ['onorpapuieckre n3MepeHusl.

Paspen 3. OCHOBEI ONTHYECKHUX METOI0B 06paboTKy nHGMDOPMAIIHI

CTpyKTypHas cxeMa yCTpoicTB 06paboTku uHdpopmaiuu. [IpeobpaszoBanue ®ypre. JIMHIEHL.
[TpocTpaHcTBeHHBIE TapMOHUKY. ONITUYECKHE TPaHCIapaHTH. [IpocTpaHcTBeHHAsA GUITbTPAIU.
Paspen 4. KOMIOHEHTEI ONTUYECKUX CUCTEM 00pab0oTKM MHGOPMAIIUH.

KoHCTpyKIMu ¥ mapaMeTpHl IPOCTPaHCTBEHHO-BPEMEHHBIX, aKyCTOOIITUYECKHUX,
3JIEKTPOONTAYECKUX U MarHUTOONITUYECKUX MOOYJIITOPOB CBeTa. MeToabl MaTeMaTA4YECKOTO
OTIMCaHUS U PACYeToB.

Paspen 5. OnTuyeckue cuCTeMbl 0TOOpaxkeHuss HHOOPMAIUU

[TpuHIMIE pabOTH, KOHCTPYKUKWYA UHAWKATOPHBIX TPU0O0POB. CBETOAMOTHEIE,
3JIEKTPOJIIOMUHUCLIEHTHEIE, BAaKYYMHEIE, Ta30-Pa3psgHble XXKUAKOKPUCTAJITUYECKUE
MHOUKATOPHL. [TMCKPETHBIE HHOUKATOPH. MHOUKATOPHEIE TPUOOPHL.

Paspen 6. CxeMOTEXHUKA ONTHYECKUX CUCTEM 0TOOpaxkeHNnsT nHGOOPMAIIUH.

CTPYKTypHBIE U MPUHIIAIMAIbHEIE CXEMHI YIIPABIIeHUS HHIMKATOPHBEIMHU ITPHUOOPaAMH.
AJNTOPUTMEI ¥ IIPOTPAMMEBI [JIT MUKPOIIPOIIECCOPHBIX CUCTEM, YIIPABJISIOINX YCTPONUCTBAaMHU
oToOpaxkeHuss HHGOPMAIIUH.

P 7. 3MepeHrs IapaMeTPOB OONTUYECKHUX CUCTEM OT KEHUSI NH MAalluK
MeTons! 1 IPpUOOPEL 1T U3MEPEHUS ONTUYECKUX U TIEKTPUIECCKUX ITapaMeTPOB YCTPOMCTB
otobpaxeHus: uHGOPMaIH.

OO1mas TPyA0EeMKOCTh AUCIUIIINHEL
108 gac(oB), 3 3ET
dopma IpOMEXYTOUHOU aTTeCTalluu

3auer

b1.B.[IB.02.01 HumepHem sewetii

Llenu 0CBOEHMS TUCLUUIIINHEL

Llenbio mpenonaBaHus OUCHUIINTUHE « MTHTepPHET Belllel» SBIISEeTCS:
M3y4eHre OCHOB ITIOCTPOEHUST CAMOOPTaHU3YIOIIUXCSI CeTel, 3HaKOMCTBO C
KoHIlenIuel MHTepHeTa Belrei, BCEIIPOHUKAIIIUMY CEHCOPHLIMHU CETSIMH,
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0eCIIpOBOOHBIMU CaMOOPTaHUIYIOIIUMHUCS CETSIMHU M CAMOOPTAHUIYIOITUMUCS CETSIMU
IIJIsT aBTOTPAHCIIOPTA, a Tak:Ke 0030p OCHOBHEBIX ITPOTOKOJIOB YIIPABIIEHUS [IOCTYIIOM K
cpeme mepenayd, MapuUIPyTU3AIMH ¥ TPAHCIIOPTHOTO YPOoBHS. [luciunnuHa « MHTepHeT
Belllei» NomXKHa o0ecreynBaTh GopMupoBaHre GyHIAMEHTa MOATOTOBKY OyTyLIUX
CIeNMaINCTOB B 00/TaCTH MPUHIUINAILHO HOBEIX CETEH CBSI3H, a TAKXKe CO37aBaTh
HeobxomuMyto 0a3y [yst YCIEUIHOTO OBNIafleHus IIOCTeIyIOIIUMHU CIIeINaTbHbIMU
IUCIMIIIMHAMK y4e0HOoro mraHa. OHa JOJXKHA CIIOCOOCTBOBATH PA3BUTHUIO TBOPUYECKHUX
CIIOCOOHOCTEH CTYIEeHTOB, YMEHUI0 (OPMYIHPOBATh U PELIATh 3alayu U3y4aeMoun
CIenraabHOCTH, YMEHHUIO TBOPYECKH MPUMEHSTh ¥ CAMOCTOSITEIbHO TTOBBIIIATE CBOU
3HAHUS

MecTo pucuunIuHLL B CTPyKType OI1

OucuunnuHa «MuTepHeT Bemer» b1.B.J1B.02.01 aBnsieTcs OUCHUIIIUHOMN IO BEIOOPY
yactu, popMupyeMod yyacTHHKaMKU 00pa3oBaTeIbHBEIX OTHOIIeHUH 010Ka 1 yueOHOTo
mjlaHa TNOATOTOBKM ©OakKanaBpuaTa @O0 HanpaBrneHuio «11.03.02
HNHpOKOMMYHHUKAIIMOHHLIE TEXHOJIOTUM U CUCTEMEI CBSI3U». MCXOOHBIM YPOBEHb 3HAHUM
U YMeHUM, KOTOPHIMU [OJIKeH 00/1amaTh CTYOEeHT, IPUCTyIas K U3y4eHUI0 JMaHHOU
OUCLUIIINHEL, ONpefenseTcsa U3y4yeHneM TaKuxX OUCIUNINH, KaK « BEICOKOCKOPOCTHBIE
ONTHYECKHUEe CUCTEMBl CBSI3U [N TPaAHCIOPTHHIX CeTed U CeTeu
nmoctymna»; «KoMmmbioTepHoe obecriedyeHne pacyeTHO-TIPOEKTHOM U 3KCIIePpUMeHTalbHO-
UCCJIeI0BATEJIbCKOU NesATEeIbHOCTU».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

- CriocoGHOCTE OCYIIIECTBIIATh MOHTAXK, HaCTPOUKY, PETyIUPOBKY TECTHPOBaHNUE 000PYIOBaHUS,
0TpaboTKy pekuMOB paboThl, KOHTPOJIb IIPOEKTHHIX IIapaMeTPOB PaO0OTHL U UCIIHITAHUS
o0opymoBaHus CBsI3U, 0b6ecredeHre COOTBETCTBUS TEXHUUECKUX [TapaMeTPOB
MH()OKOMMYHUKALMOHHBIX CUCTEM U /UJIM UX COCTABJIAIONIAX, YCTAHOBIEHHBIM
3KCIIJlyaTallMOHHO-TexHu4YecKuM HopMmaM (ITK-11)

- Crioco6eH K NTpOBeeHNI0 perlaMeHTHRIX paboT Ha CETEBBIX YCTPOMCTBAX U IIPOrPaMMHOM
obecrieyeHnM THHOKOMMYHUKAIIMOHHON cucTeMsl ([TK-15)

- CnnocobeH pa3pabaThBaTh UMUTAIIMOHHEIE MOIENI COBPEMEHHEIX IeTEPOTEHHBIX CETEH CBSI3U
U HCCIIel0BaTh MPUHIMUIIE QYHKIMOHUPOBAHUS IIIMPOKOTO CIIEKTPA TeJIeKOMMYHUKAIMOHHbIX
TEXHOJIOTHM 1 TPOoTOoK0m0B (ITK-38)

CopepxkKaHue OUCLUIIIUHEL

Pasmen 1. UcTopus pa3BuTud ceter cBg3u. Co3gaHue IPeONOChIIOK O/ MOSBAEHUS KOHIEIIINN
HuTepHerta Bemneii. UHTepHET OYAYINEro - CTPYKTypa. TPUINMOHHLIE ceTH. JIeTalolye CeTH.
ONIeKTPOMarHuTHLEIE ¥ MOJIEKYISIpHbIEe HAHOCETH.
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PaccmaTpuBaeTcst HCTOPUS PA3BUTUS CETEM CBSI3U U IIPEAIIOCHIIKY 71T BOSHUKHOBEHUS
kKoHUenuuu UHTepHeTa Belen. AHanu3upyeTcs npennoxenHas EsponerickuM Cow30M
Knaccudukaims ang MaTepHeTa Oyayinero B coctaBe: MHTepHeT mionei, UHTepHET Mefina,
HutepHeT ycnyr, UaTepHeT 3Hepruu, UHTepHeT Bemeii. [1o Kaxkgo# u3 COCTaBISIOIINX
MIPUBOMOSATCS ONPENeNeHus U MePCIeKTHUBL pa3BUTHUSA. PaccMaTpuBalOTCS IIPOPHIBHEIE
TEXHOJIOTUHU [JI TpaxkaaHcKoro obmiectsa B CIIIA. [IporHo3upyeTcs YUCI0 COOOIIeHU N AJIst
Pa3UYHbIX CUCTEM CETEH CBSI3U. BBOOUTCSA M aHANIU3UPYETCS MOHATHAE TPUJIJIMOHHBIX CeTel.
V3y4arwTcsa IPUHLUIE IOCTPOEHUS U HOBHIE 3alayul 110 peaiu3alliy JIeTAIIINX CEHCOPHAIX
ceteil. [IpuBopuTCSA Knaccupukausg HaHOCETEX Ha 3JIEKTPOMArHUTHEIE M MOJIEKYJISIPHELE.
PaccmaTprBarTCs BO3MOXKHBIE BApUaHTHI peanu3allii HaHOCEeTe! B TeparepiioBOM Jralla30He.

Pasgmen 2. Ad Hoc unu camoopranuayiommecs ceTu. [IpuioxeHns caMO0OPraHN3YIOINXCS
ceTeli. BcempoHMKAIOIINE CEHCOPHBIE CETH KaK TEeXHOJIOTMYecKas OCHOBA BHeIPEHUS
kKoHlenuuu UHTepHeTa Bemen.. KnacTepu3aliiyusa CEHCOPHLIX CETEN U OCHOBHBIE METOMIBI
KJIacTepu3alliy, BKII04Yas 0Monono0Hble anropuTMel.. OCOOEHHOCTH CeTeBoM 6e30MacHOCTH B

CEHCOPHBIX CETAX.
PaCCManI/IBaI-OTCF{ ompepeneHne U IMIPUHIUIIBI IIOCTPOEHUA CaMOOPTaHU3YIOINUXCA CeTel.

AHanu3upyoTcs Hanboee U3BECTHHIE TPUIOKEHUS CaMOOPTaHU3YIOMIUXCS U
BCEIIPOHUKAIOIINX CEHCOPHHIX ceTer. M3ydaeTcs KilacTepu3alus CEHCOPHBIX CETEN.
PaccMaTpuBalOTCS U aHATU3UPYIOTCS HOBBIE alTOPUTMEI BEIOOPA IOJIOBHOTO y371a B CEHCOPHBIX
CeTsIX, B. TOM 4ucje 6uomnono0HbIe. AHATHU3UPYIOTCS U CPABHUBAIOTCS MPOTOKOJIHI [IJISI
BCEIIPOHUKAIOIINX CEHCOPHBIX CeTed. AHAIU3UPYIOTCS 0COOeHHOCTH 00eCreYeHus: CeTeBOM
0e30MacHOCTY ¥ HOBBIE BUIHI aTAK B CEHCOPHHBIX CETSX.

P ™ M2M. K nbrkanmga cetern M2M 1o BUOaM T vKa. M W Oad

OIIOCPEIOBAHHOI'0 ¥ NICEBIONETePMUHUPOBAHHOIO TpaduKa. [TyacCOHOBCKUM, CaMONONOOHBIN 1
AHTUIIEPCHUCTEHTHHIM TpaduK. BnusHue Tpadrka M2M Ha KaueCcTBO 00CIYKMBAHUS

TPaOULUUOHHBIX VCIYT CBA3M (pedb, BUOeo, JaHHbIe). CIoCOo0bl YMeHbIIeHNs BIUAHUSA TpaprKa
M2M.

PaccmaTpuBaloTCa ceTu MallmHa-MalmiHa M2M ¥ OpUHIKIIH WX ITOCTPOoeHusd. [IpoBoguTCs
Krnaccudpukanus cetert M2M no BumaM Tpaduka. [TpuBoasTCS MOOENy O OIIOCPEeNOBAaHHOTO 1
[ICEBOOETEPMUHUPOBAHHOT0 Tpaduka M2M. V3y4yaroTcs MOHATHS IyaCCOHOBCKOTO,
caMoIofoO6HOro ¥ aHTUIIEPCUCTEHTHOT0 TpaduKa. PaccMaTpuBaioTcs mpo0aeMbl 00CTyKUBaHUS
TpaduKa MallliHa-MalllHa B ceTAX cucTeM anutenbHou sosounu LTE (Long Term Evolution).
H3yygaercsa gons u pacnpepesnenue Tpadpuka M2M B cmapTdoHax. PaccMaTpuBaoTCs METOOB
yMeHbIIIeHUS BIUSHUS Tpadruka M2M Ha KaueCcTBO 00CTyKMBaHUS TPAAUIIMOHHBIX YCIIYT CBS3U
(peub, BUIEO, IaHHLIE).

Pasgen 4. VHTennexktyanbHble TpaHcnopTHEIe ceTd (UTC). Ctpyktypa UTC. Ad Hoc ceTu onsg
TpaHcnopTHIX cpencTB VANET. Apxutektypa ceTeit VANET. Ocob6eHHOCTH epenayu

coobmienn 6e3onacHocTy yepes cetu VANET.
PaccMaTpuBalOTCS UHTEIIEKTyallbHble TpaHcnopTHbe ceTu (UTC) Kak KOHBepreHTHas

9BOJTIOLIMST COBPEMEHHBIX TEeXHOJIOTUH OeCIIpOBOOHOM CBsI3u. M3yvatorcs menu u 3amayu UTC, a
TakKXKe MEeTOObl UX mocTuxkeHus. [IpousBogutcs Knaccudpukauusi Ad Hoc ceredt mns
TPaHCIOPTHHIX CPEACTB C TOYKYU 3PEHUS apXUTEKTYP ITOCTpoeHus. PaccmaTpruBaeTcs
BO3MOXKHOCTH Ilepefadyyl Pa3NuYHbLIX BUOOB TpaduKa (pedb, BuOeo, faHnHwle) uepe3 cetu VANET,
a TaKXe WX B3aUMOBNIUsSHUeE. MccrenyeTcs BIUsSHNUE BHEITHUX PAaKTOPOB (OKpPyXKeHUeE,
MIJIOTHOCTh TPAHCIIOPTHOTO IIOTOKA) Ha XapaKTEPUCTUKY IlepefaBaeMoro rpaduka.
P YHEI BUCHI IJIS IOOKII0YeHNsI MHTEepHeT B 1. KagecTB KVBAaHUI B
TSAX CBI3U I'0 [IOJIb30BAHUS ¥ HOPMATHBHO-IIPABOBAS s TPOBEIECHNS N3MEDPEHUH,
PaccmaTpuBaloTCs CyLIeCTBYIOIIME 00auyHble CEPBUCH! IJIS MTOAKITIOYeHNST IHTepHeTa Bellel,
HHTepderch B3auMOAENCTBUS, TPOTOKOJIE 00MeHa faHHBIMU. KauecTBO 06CTyKUBaHUS B CETSX
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CBsI3U OOIIEro M0Ih30BaHUS ¥ UX IPUMEHUMOCTh CYIIECTBYIOIIUX ITOAXON0B /IS IIepeaayin
Tpaduka MHTEepHEeTa Belel. PaccMaTpuBaeTCss HOPMaTHBHO-IIPaBoBast 0a3a [IJIsi IPOBeIeHus
usMepenuu B cetsix Ethernet, WiFi. ZigBee, Bluetooth u ap. AHanu3upywTCa peKOMeHAaluN
Y.1540, Y.1541 u 3GPP.

OO61mast TPYAOEeMKOCTD HUCITUIIINHEL
108 gac(oB), 3 3ET
®opMa MpoMeXKyTOYHOM aTTeCTalluu

3auer

Bb1.B.[IB.02.02 TaxmuavHbiii HHmepHem u uHmepHem HaeblK08

e ocBOEHHUS OUCHUIIIUHEL

Llenbro InpenogaBaHusd OUCIUIIIINHBI «TaKTUNIbHBIN HHTepHeT U MHTEPHET
HABBIKOB» SIBJIAE€TCSA:

OcBoenue COBPEMEHHEIX KOHIennuid TaKTUIIBHOTO I/IHTepHeTa u I/IHTepHeTa
HABEBEIKOB.

MecTo pucuuniuHe B CTpyKType OI1

HucuunnuHa «TakTunbHbiM UHTEpHET U MHTepHEeT HaBHIKOB» b1.B.[1B.02.02 aBnseTcs
OUCLUIIIMHON IO BHIOOPY YacTu, GOpMUPyeMOU ydyacTHHUKaMH 0Opa3oBaTebHBIX
oTHomeHu# 6moka 1 yuyeOHOro mjaHa IMOATOTOBKM OaKajlaBpuaTa IO HallpaBJIEHUIO
«11.03.02 MHGOKOMMYHUKaALMOHHEIE TEXHOJIOTUM U CUCTEMBI CBA3U». HMCXOOHBIU
ypOBEeHb 3HAHUU M YMEHHU, KOTOPBIMU MOJXKeH o0JlaflaTh CTYOEHT, IPUCTyIas K
M3Y4YEeHUIO0 NaHHOU OUCLHUIJIUHE, ONpefeNseTcs U3ydeHueM TaKuX OUCLUIIIAH, KakK
«BBICOKOCKOPOCTHBIE OIITUYECKHE CUCTEMBI CBSI3U [JISI TPAHCIIOPTHHIX CETEU U CeTeu
noctyna»; «CeTu CBSI3U IATOr0 MOKOJIeHUs (5G)».

TpeboBaHUs K pe3yIbTaTaM OCBOEHUS

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

- CriocoGHOCTE OCYIIECTBIIAThL MOHTAXK, HAaCTPOUKY, PETYINPOBKY TECTHPOBaHNE 000PyIOBaHUS,
0TpaboTKy pexkuMOB paboThl, KOHTPOJIb IPOEKTHHIX ITapaMeTpPOB PaOOTHL U UCTIEITAHUS
o0opynmoBaHus CBsI3U, 0OecrieueHre COOTBETCTBUS TEXHUUECKUX [TapaMeTpOB
MH()OKOMMYHUKALIXOHHBIX CUCTEM U /UJIM UX COCTABJIAIONINX, YCTAHOBIEHHBIM
3KCIUJyaTalliOHHO-TexHUu4YeCcKuM HopMmaM (ITK-11)
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- Crioco6eH K MTpOBEEHUI0 PeTrIaMEeHTHBIX Pa00T Ha CETEBBIX YCTPOMCTBAX U MIPOrPaMMHOM
obecrieyeHn THHOKOMMYHUKAIIMOHHON cucTeMsl (ITK-15)

- Cnoco6eH pa3pabaThBaTh KMUTAIIMOHHEIE MOIENI COBPEMEHHEIX IeTEPOTE€HHBIX CEeTEH CBSI3H
¥ HCCJIeI0OBATh MIPUHIUIIE QYHKIIMOHUPOBAHUS IITMPOKOTO CIIEKTPA TeJIeKOMMYHUKAIMOHHbIX
TEeXHOJIOTHM U POoTOoKO00B (ITK-38)

CopepxkaHue OUCIUIIINHEI

Pasgen 1. Brenmenue.

HcTopus pa3BUTUS IPENCTABICHUN 0 IPUIIOKEHUSIX CETEH CBSI3M U TPeOOBAHUSX K CETSIM CBSI3H
Pasmen 2. [Ipunoxenus TaKTUILHOTO UHTEPHETA

OnpepneneHre KOHIENUUU TakKTUIBHOTO UHTEPHETA. Pacmupennue QyHKIUK CeTel CBSA3HU.
[TpuMepH! MPUNI0KEHUN TaKTUIILHOT'0 UHTEPHETA

Paspen 3. TaKTUALHLIM UHTEPHET: HOBLIE TPEOOBAHUS K CETSIM CBSI3HU

TpebGoBaHUS K Hale2KHOCTH ¥ KPYTOBOM 3ajepxkKe. TpeboBaHMs K KofeKaM. TeXHOJIOTHUHY CeTen
cBs3u 5G

Paspen 4. TaKTUALHBIM UHTEPHET: KAaUYeCTBO 00CITyKMBaHUS

Hamenenus B TpeboBanusx K QoS u QoE mns npumoxeHu TaKTUIIBHOTO IHTepHeTa.
Pa3paboTka HOBHIX METOMIOB OIIEHKM KayeCTBa Iepefadr TaKTUIIbHOM nHDOpMaIuu

Paspen 5. UHTepHET HABLIKOB

VHTepHeT HaBLIKOB KaK pa3BUTHE KOHIEeNIUN UHTepHeTa Bemelr u TaKTUIIBHOTO UHTEPHETA.
HoBrle mpumoxeHnus u TpeOOBaHUS K CETH.

OO1mas TPyA0EMKOCThb AUCIUIIINHEL
108 gac(oB), 3 3ET
dopMa IpoOMeKyTOUHOM aTTECTALUN

3auer

b1.B.1IB.03.01 O6was ¢u3uyeckass no020moeKa

Llenu ocBOeHUS OUCLIUITIIUHEL

MecTo pucuuniavHe B CTpyKType OI1

TpeGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpouiecc u3ydyeHusT QUCHUIIINHEI HAllpaBlieH Ha GOPMUpPOBaHUE CIEOYIOIMINX KOMIIETEHIINM:
B cootBeTcTBUU ¢ PTOC:
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- Crioco6eH moaepKuUBaTh NOMKHBIM YPOBEHb GHU3UYECKON MTOATOTOBIIEHHOCTH [IJIT 00ecreYeHust
TIOJTHOLIEHHOW COITMaNbHOM U IIpodeccuoHanbHou mesaTenbHocTH (YK-7)

CopepxaHre OUCIUIIINHEI

Pazpgen 1. Oﬁmaﬁ !I)I/I3I/IT-IGCK8.${ M CIIOPTHBHAA IIOATOTOBKA. KomnnekcHoe 3aHdaTHEe

O6mias pu3nyeckas ¥ crenunaabHas ¢Gu3ndecKas IOAT0TOBKA. KoMmnekcHoe 3aHsaTHE. TeXHUKA
06e3omacHOCTH Ha 3aHATUSIX 110 ODII. MeTomuKa IPOBeIeHUST KOMIIJIEKCHOTO 3aHSTHUS;
[TpocTeiimre MEeTOOUKY CaMOOLIEHKY IBUTAaTEIbHOM aKTUBHOCTU U CYTOYHBIX S9HEPTeTUYECKUX
3arpart. [loBhimeHne GyHKIMOHATBHBIX BO3MOXKHOCTE!N. Pa3BuTHE OCHOBHBEIX (PU3MUYECKUX KauyeCTs.
CrnenuasnbHble KOHTPOJIbHEIE yIpaxHeHus, TeCThl BCOK «['TO»

Pa3pgen 2. YCKOpeHHOE NepedBUKeHNE U IerKasd aTaeTuKa

YcKopeHHOe nepefBuKeHNe U JierKas aTlieThKa. MeToanKa NHOWBUOYalbHOTO MMOAX0a U
IIPUMEHEHUS CPEeACTB [JIsg HallpaBIeHHOT'0 Pa3BUTHUS OTHEIbHBIX (GU3NYECKUX KaueCTB.
YrpaxHeHus OIS Pa3BUTUS CKOPOCTHO-CHUJIOBLIX KQYeCTB, CHJIOBOM BEIHOCTTUBOCTH, OBICTPOTHL.
CoBepIlleHCTBOBaHKEe TeXHUKM Oera. [IPhIKKHM U IPBIXKKOBLIE VIIPAXKHEHUS

P [MMHACTHKA M aTIeTHYeCcKas IOOrO0TOBK

['MMHacCTHKa U aTieTu4decKas IMOAr0TOBKa. MeTOAbl CAaMOKOHTPOJISA COCTOSIHUS 300POBBS,
(dbu3nyeckoro pa3puTus, GyHKIIMOHAIBHON TOATOTOBIEHHOCTH. YIIPaxkKHEeHUS [JIS Pa3BUTHSA
JIOBKOCTH, CUJIBI U CHJIOBOY BBHIHOCTIUBOCTHU. OBafieHre TEXHUKOU BHIIIOJIHEHUS YIIPaKHEHUU
aTJIETHYEeCKON T’MMHACTHKHU

Pa 4. COOPTHBHEBIE U TOOBUKHEIE UTDHI

CrnopTuBHBIE U TOOBUKHEIE UTPHL. CpefcTBa U METOOLI MEIIIEYHON peaKcaluy B ciopTe. OCHOBH
METOWKU OpraHu3aluy CyferucTBa. Mrpel Ha MecTe, MaJIOIIOfIBUKHEIE, IOOBUXKHEIE, CIIOPTUBHEIE.
[TogBUKHBIE UTPHL C UCIIOIb30BaHKWEM: 00Ilepa3BUBAIOIINX YIIPaXKHEHUH; TPUKITagHBIX
yIIpaKHEHUW; UTPOBHIX 3a[laHUM C 3JIeMEHTaMU JIETKOM aTieTuku, ¢pyrodosna, 6ackeTbona,
BoJIe00Ia.

Pasgen 5. ®uTHEC HKIIMOHAIbHAS TPEHUPOBKA

OuTHecC, QyHKIMOHANbHAA TPEHUPOBKA. MeTOABl CaMOOLIEHKH ClelraaIbHON (PU3NIECKOU U
CIIOPTHUBHOM MOATOTOBIEHHOCTH. BocuTanue HeOOXOIUMBIX PU3NUYECKHUX KayeCTB 110 BUIaM U
HalpaB/leHUsIM QUTHECA

Pa3gen 6. 2K13HEHHO HeOGXOﬂI/IMbIe YMEHWA ¥ HABBIKH. HQO{I)GCCI/IOHHHLHO-HQHKH&EH&H
@I/I3I/IT-I€CKaE[ IIOOTrOTOBKaA

2Ku3HeHHO HeOOXOOMMBIe YMEHUS U HaBHIKU. [IpodeccroHanbHO-IpuKIagHas Gprusandeckas
IIOATOTOBKA. MeTOMUKN CaMOCTOSTENbHOTO OCBOEHHUS OTHENLHEIX 91eMeHTOoB [II1®I1. MeToguka
IIPOBEOEeHUS MPOU3BOACTBEHHOM TMMHACTUKY C YUETOM 3aJlaHHBIX YCIIOBUY U XapakKTepa Tpyda.
CoBepIIeHCTBOBaHUE IBUTATEIbHBIX ((U3NYECKUX KAUECTB, TOBHIIIIEHNE (PYHKIIMOHATBHBIX
BO3MOXKHOCTeN. PopMUpOBaHUE ICUXUUECKOU TTOATOTOBIEHHOCTH

O6murasi TPYIOEMKOCTb MUCIUTITAHEL
328 gac(oB),
dopmMa MPOMEKYTOUHOU aTTECTAIIUN

3aueT
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b1.B.[IB.03.02 AdanmauuoHHas (pu3duyeckKass no020moeKa

lenu ocBOEHHUS OUCUUIIIUHEL

MecTo guCHUIIIUHE B CTPYKType OII

TpeGoBaHUs K pe3ynbTaTaM 0CBOEHUS

[Tportecc u3y4eHus: QUCLUUIIIMHEL HallpaBjieH Ha (OopMUPOBaHUE CIEYIOUNX KOMIIETEHIIUH:
B cootBeTcTBUM ¢ PI'OC:

- CriocobGeH moamepKuUBaTh NOJIXKHBIN YPOBEHb (PU3MYECKOM ITOATOTOBIEHHOCTH IJIs1 0O6ecrevueHus
IIOJTHOIIEHHO!W COLIMaIbHOM U NMpodecCuoHanbHOu aesaTenbHoCTh (YK-7)

CopepxaHue OUCIUIIINHEI

Paspmen 1. O6mias du3nyeckas ¥ CIOPTUBHAS MOOT0TOBKA. KoMIiekCcHOe 3aHSITHe

O6mas pu3nyeckas ¥ crenuanbHas ¢Gu3ndecKas IOATr0TOBKa. KoMmiekcHoe 3aHsaTHe TexHUKa
0e3omacHOCTH Ha 3aHATUSIX Mo OOII. MeTomuKa IpoBeIeHNsT KOMIIJIEKCHOTO 3aHSITHUS;
[TpocTeiimre MEeTOOUKY CAaMOOLEHKY ABUTAaTEIbHOM aKTUBHOCTU U CYTOYHBIX S9HEPTeTUYECKUX
3aTpart. [loBhimeHre (HyHKIIMOHAIBHEIX BO3MOXKHOCTEN. Pa3BuTHE OCHOBHBLIX (U3UYECKUX KAUueCTB
Paspgen 2. YCKOpeHHOe NepedBUKeHNE U IeTKasd aTaeTuKa

YcKopeHHOe TlepeBUXKEHNE U JieTKasd aTieTuka. MeToarKa UHOUBUAYAIbHOTO [IOAX0Aa U
IIPUMEHEHUS CPECTB /I HAallPaBIeHHOT'0 PAa3BUTHUS OTHEIbHBIX (GU3NIECKUX KaUueCTB.
YopaxHeHus O Pa3BUTHUSI CKOPOCTHO-CUJIOBLIX KAUEeCTB, BEIHOCIIMBOCTH, OBICTPOTHI, THOKOCTH C
y4ETOM JaHHBIX KOHTPOJISI ¥ CAaMOKOHTPOJISI. COBEPIIEHCTBOBaHUE TEXHUKHM Oera. [IphIKKY U
IIPLIKKOBBIE YIIPaKHEHUS

Paspgen 3. 'MMHACTHKA W aTIEeTUYECKas IOATOTOBKA

['MMHaCTHKa U aTineTudecKas IMOAT0TOBKa. MeTOAobl CAaMOKOHTPOISA COCTOSTHUS 300POBBS,
($bU3nM4YecKoro pa3BuTUs, GYHKIIMOHAIBHOM ITOATOTOBIEHHOCTH. [JTHEBHUK CAMOKOHTPOJIS.
YrnpaxHeHus O pa3BUTHUSA JTOBKOCTHU, CUJIB ¥ BEIHOCIMBOCTHU. OBlafieHNe TeXHUKOW BHITIOTHEHUS
yIpaxXHeHU! aTIeTUYeCKOU TUMHACTUKU

P 4, COODPTUBHEIE U IOOBUKHEIE UTDEL

CrnopTuBHEIE U IOABUXKHEIE UTPHL. CpefcTBa U MeTOABI MEIIIIEYHOU pejlakcaluy B criopTe. OCHOBH
METOAUKYU OpraHu3aluu CygeucTBa. Urpel Ha MecTe, MaJIONIOABUKHBIE, IIOABUXKHEIE, CIIOPTUBHBIE
(amanTuBHBbIE (GOopMHI). [ToBUKHBIE UTPH C UCIIOTH30BAHNEM: 001[€Pa3BUBAIIINX YIIPAKHEHNH;
IPUKIAaOHBIX YIIPAXKHEHUN; UTPOBBIX 3a[laHUM C 37IeMeHTaMHU JIETKOH aTiieTuku, pyrooa,
6ackeTt0oma, Bojieibosa ¢ y4eTOM JaHHBIX KOHTPOJISI U CAMOKOHTPOJIS

Pa3gen 5. duTHEC HKIIMOHAIbHAS TPEHUPOBKA

OuTHec, QyHKIMOHANbHAA TPEHUPOBKA. MeTOAbEl CaMOOLIEHKH ClelnaTbHON (GU3NIECKOU U
CIIOPTHUBHOM MOATOTOBIEHHOCTH. BocmuTanue He0OXOOUMBIX PU3NYECKHUX KauyeCTB 10 BUIaM U
HallpaBJIeHUsIM QUTHECA C YUeTOM JaHHBIX BpaueOHOro KOHTPOIA. MHAWBUAyaIbHEINA BHIOOD
03[I0POBUTEIbHBIX CUCTEM (PU3UUECKUX YIIPaKHEHUN
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Pasgen 6. 2Ku3HeHHo He00X0OMMble YMEHHS 1 HaBBIKY. [IpodeccnoHanbHO-IPUKIIaIHAS
¢ur3nyeckas IOOTOTOBKa

2Ku3HeHHO HeOOXOOMMEIe YMEHUS U HaBLIKU. [IpodeccroHanbHO-TpuKIagHas Gruandeckas
IIOATOTOBKAa. MeTOONUKYU CaMOCTOSITEIbHOI'O OCBOEHMS OTHenbHbIX aj1eMeHToB [ITIOI1. Metomuka
IIPOBEMleHUS IPOM3BOACTBEHHOM T’MMHACTUKY C y4€TOM 3aJaHHBIX YCJIOBUU U XapaKTepa Tpy[a.
CoBeplIeHCTBOBaHUE IBUTATEIbHEIX (PU3NYECKUX KaueCTB, IOBHIIIEHNE (PYHKIMOHATbHBIX
BO3MOXKHOCTeH. PopMUpOBaHNE ICUXUUYECKOU ITOATOTOBIEHHOCTH

OO61ast TPymOeMKOCThb OUCITUIIINHEL
328 gac(oB),
dopMa IPOMEKYTOUHOU aTTECTAI[UU

3aueT

b1.B.[IB.03.03 Cekuuu no eudam cnopma

lenu ocBOEHHUS OUCHUUIIIUHEL

MecTo gucUuUNIIAHE B CTPyKType OII

TpebGoBaHUS K Pe3ybTaTaM OCBOEHUS

[Tpouiecc u3ydyeHusT QUCLUIIINHEI HAllpaBlieH Ha (GOPMUpPOBaHUE CIETYIOIMINX KOMIIETEHIIAN:
B cootBeTcTBUU ¢ PT'OC:

- CriocobeH moanepKuUBaTh HOJIXKHBIN YPOBEHb (PU3MYECKOM ITOOTOTOBIEHHOCTH IJIsT 0OecredeHus
IIOJTHOLIEHHOM COLIMaIbHOM U MpodeccuoHanbHOu aesTenbHoCcTd (YK-7)

CopmepxKaHUe OUCITUTIIUHBI

P 1 g pusnyeckas W CIOPTUBHO-TEXHUYECKas IOAroToBKa. KoMmmekcH HATH
TexHnka 6e30macHOCTH. MeToguKa MPOBeNeHNs KOMIUIEKCHOT'0 3aHATHS [IpocTelinre MeTOTUKY
CaMOOLIeHKY OBUTaTEJIbHOM aKTUBHOCTU M CYTOYHEBIX 9HEPreTUYEeCKUX 3aTpaT

Pasmen 2. YCKOpeHHOE IepeIBUKEHNE U JIeTKasd aTIeTHKa

MeTopyKa HHOUBUAYAIbHOTO ITOAX0Ma U IPUMEHEHUS CPENCTB A7 HallpaBJIE€HHOTO Pa3BUTHUS
OTHENbHBIX (U3NUYECKUX KaUeCTB. YIIPaKHEHUS O Pa3BUTHSI PU3NIECKUX KaueCTs,
HeoOXOMMMBIX B ©30PAaHHOM BHUME CIIOpPTa

Pa3gen 3. 'MMHACTHKA ¥ aTIeTHYecKasd IOOTOTOBKA

MeTonbl CaMOKOHTPOJISA COCTOSTHUS 300POBbs, GU3NIECKOT0 Pa3BUTHUS, QYHKIMOHAIBHOU
IIOATOTOBIEHHOCTH. YIIPAXKHEHUS IS PA3BUTUS JTOBKOCTH, CUJIBI M CUJI0OBOM BHIHOCIIMBOCTH
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Paspmen 4. CIOPTHBHEIE ¥ IOOBUKHEIE UTDHI
CpepncTBa ¥ METOMIBI MBIIIIEYHOM pejlakcanuy B criopTe. OCHOBEI METOIUKYN OPraHU3alluu

cymeiicTBa 1o u3bpaHHoOMYy BUAy criopTta. OBnageHue CPpeaCcTBaMu CIIOPTUBHOM TaKTUKH,
TeXHUYECKUMHU IIpreMaMu B ©30paHHOM BH[IEe CIIOPTA

Pa3gen 5. ®uTHeC, CIOPTUBHAS PVHKIIMOHAIbHASI TPEHUPOBKA — «KKPOCCHUT»

MeToabl CaMOOIIEHKY CIIeNUabHON (PU3UYECKON U CIIOPTHBHOM MOATOTOBIIEHHOCTH T10
n30paHHOMY BUOY criopTa. OCHOBHEIE VIIPaXKHEHUS IJIs1 TPEHUPOBKH I10 CUCTEME «KPOCCHUT»

Paszgen 6. 2Ku3HeHHo He00X0OWMble YMEHHS U HaBRIKH. [IpodeccrnoHanbHO-IPUKIIafgHAS
¢u3nyeckas IOOTOTOBKa

MeToouK#U CaMOCTOSTEIIbHOTO OCBOEHUS OTAENIbHBIX 371eMeHTOB I1I1OI1. MeTomruKka NpoBeOeHUs
IIPOM3BOACTBEHHOU IT'MMHACTUKY C yYE€TOM 3afJaHHBIX YCIIOBUY U XapaKTepa Tpyfa.
CoBepIIeHCTBOBaHUE IBUTATEIbHBIX (PU3NYECKUX KAUECTB, TOBHIIIIEHNE (PYHKIIMOHATBHBIX
BO3MOKHOCTEY B 130paHHOM BH[IE CIIOPTa

O0muasi TPYIOEMKOCTb MUCIUTITAHEL
328 gac(oB),
dopmMa MPOMEKYTOUHOM aTTECTAIIUN

3auer

3. AHHOTAIIUH MPOTrPaMM IMPaKTHK

npou3eodcmeenHoli 52.B.01.01(II) Texnonozuueckas (NpoeKMHO-MexXHO/102U4eCKas1)
npakmuka

Lenu IIpOoBeOEHUA IIPAKTUKHU

Llenbio MpoBefeHus MPaKTUKU «TexHOnmoruyeckas (IpOeKTHO-TEeXHOIOTUYeCcKas)
IIPAKTHKa» SBASETCS: 3aKpellyieHre U yriyojieHrne TeOPpeTHYeCKUX 3HAHUM;
dhopMupoBaHue U pa3BUTHE NTPOGHeCcCUOHANTBHEIX 3HaHUM; IprodpeTeHre TPaKTHUYeCKUX
HABBIKOB; (HOPMUPOBaHNE KOMIIETEHITNH, a TaKxkKe IIpro0peTeHre OIbITa
CaMOCTOSITEIbHOM IMPOoGheCCUOHANIbHON U HayYHOU NesTeIbHOCTH, HeOOXOMUMBIX [IJIS
mocjenyoilel mpodeccuoHanbHON OesATEeTbHOCTH.

B xome mpoxX0XIeHus MPOU3BOICTBEHHON ITPAKTUKH CTYOEeHTH 3HAKOMSITCS C
000pyooBaHKEM, TEXHOJIOTUYECKUMU IIPOIIeCCaMM M OpraHu3aIuel Ipou3BOICTBa
COBPEMEHHHIX MPEIIPUSITUYN BHITYCKAIOIINX ONTHKO-3JIEKTPOHHOE 000pyIOBaHue, I
HAPOIHOTO X031 CTBA, TAaCCUBHOE U aKTUBHOE 000pymOBaHUe MJIST ONTUUYECKUX CeTel
CBSI3H, 3aHUMAIOIIUXCS ITPOEKTUPOBAHUEM, CTPOUTEILCTBOM ¥ SKCILTyaTalluen
BOJIOKOHHO-OTITUYECKUX CUCTEM U CETEeH CBSI3H.

OTa 1eNlb JOCTUTAETCA IIyTeM PelleHus ClIenyolux(er) 3agad(u):

- 3aKpellyieHre Ha NMpaKTHKe 3HaHUM U YMEHUH, TIOJTy4eHHBIX B IIPOIlecce
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TEOPETUYECKOTr0 00yueHus;
- pa3BuTHE podeCcCHOHAIbHBIX HaBLIKOB;
- 03HAKOMJIeHHe C 00IIel XxapaKTePHUCTUKOM 00beKTa MMPaKTUKY U IIpaBUIaMu

TEeXHUKU 0e30MIaCHOCTH;

3a11aan1/1 IIPAKTHUKU TaKZXKe ABJIAIOTCA: Pa3BUTHE HABLEIKOB JIGJ'IOBOI;I

KOMMYHHUKaIIMX; OBJIaA€HUE CTYJEHTaMK OCHOBAMHU I/IHHOBaHI/IOHHOfI
OesATeJIbHOCTU; CI)OpMI/IpOBaHI/Ie y'MeHI/II;I IIPUHUMATh CAMOCTOSITEJIbHEIE PEITEHNA Ha
KOHKPETHRIX Y9aCTKaX pa60T1>1 B PE€AJIbHBEIX ITPOM3BOACTBEHHLIX YCIIOBUAX.

MecTo npakTuku B CTpyKType Ol

«TexHomornuyeckasi (IPOEKTHO-TeXHOIOrn4YeckKas) npaktuka» b2.B.01.01(I1) Bxomut B
610K 2 y4eOHOro IjiaHa, KOTOPBEIM OTHOCHUTCS K 4acTH, GOpPMUDPYEMOU y4YaCTHUKaAMU
o0pa3oBaTeNbHLIX OTHOIIEHHUH, W SBASETCS 00s3aTeIbHON COCTAaBHOM YaCThIO
o0pa30BaTenbHOM IporpaMMhl 110 HampaBneHuio «11.03.02 MHPpoKOMMYHUKAIIMOHHbBIE
TEXHOJIOTUH U CHCTEMBI CBSI3U».

«TexHomoruueckas (HpOGKTHO-TeXHOHOFI/I‘-IeCKaH) IIPAaKTHKa» OIIMPAETCA Ha 3HAHHI,
IIOJIY4YE€HHEIE€ IIPDKU W3Y4YEHHHU IIPENIIEeCTBYIOIMNX OJUCOUIIJINH, a TaKXe€ Ha 3HAaHUA U
IIPaKTHYE€CKHUE HABLBIKK, IOJYYEHHBIEC IIDU TIPOXOXIOEHHUHU HpaKTI/IK(I/I)
«O3HaKOMHUTENbHAS IIpakKTHUKa».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

B nporiecce npoxoxkaeHUs IPAaKTUKYU CTYOEHT POPMUPYET U IEMOHCTPUPYET CIeAyIoIIne
KOMITEeTeHIIUH:

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

- Crioco6GeH OCyIIeCTBISATh Pa3BUTHE TPAHCIIOPTHRIX CETeM U ceTell mepegauyn JaHHBIX, BKI0OYast
CeTH PaIuof0CTyIa, CIIYTHUKOBRIX CHCTEM, KOMMYTAIllMOHHBIX ITOACUCTEM U CETEBHIX IIJIAaTGOpM
(TIK-9)

- Crioco6eH K c60py, 00paboTKe, pacipeneneHnio ¥ KOHTPOJIIO BEITOTHEHUS 3asBOK Ha
TEXTIOANEePKKY 000pyAOBaHUS C IIOMOIIbI0 UHPOKOMMYHUKAIIMOHHBIX CUCTEM U 6a3 JaHHBIX
(TIK-10)

- CriocoGHOCTE OCYIIECTBIIITE MOHTAXK, HACTPOUKY, PETYIUPOBKY TECTUPOBaHUE 000PYIOBaAHUS,
0TpaboTKy pekuMOB paboThl, KOHTPOJIb IIPOEKTHHIX ITapaMeTPOB PaO0THl U UCIIHITAHUS
o0opymoBaHus CBsI3U, 0OecrieueHre COOTBETCTBUS TEXHUUECKUX [TapaMeTpOB
MH()OKOMMYHUKALMOHHBIX CUCTEM U /UJIM UX COCTABJISIONIAX, YCTAHOBIEHHBIM
3KCIIJTyaTallMOHHO-TexXHu4YeCKuM HopMmaM (ITK-11)

- Crioco6GeH OCyIIeCTBISATh aAMUHUCTPHUPOBAHNUE CETEBBIX MMOACUCTEM UHGOKOMMYHUKAIIMOHHBIX
cucTteM U /unu ux cocrapnsgmomux (ITK-12)

- Cnoco0eH K agMUHUCTPHUPOBAHHUIO IIPOIlecca OLeHKHU IIPOU3BOOUTEIbHOCTH ¥ KOHTPOJIS
HCII0Tb30BaHUS ¥ TPOU3BOOUTENILHOCTH CETEBLIX YCTPOMCTB, IPOTPAaMMHOTO 00ecreYeHust
MH(POPMaLXOHHO-KOMMYHUKAIMOHHOM cucTeMHl (ITK-13)
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- Crioco6eH K aiMUHUCTPUPOBAHHUIO CpefiCTB o0ecrieueHust 6€301MaCHOCTH yalIeHHOTO IOCTyIIa
(omepallMoOHHBIX CUCTEM U CIIeIMaIu3uPOBaHHEIX MTPOTOKOJI0B) (ITK-14)

- Crioco6eH K MTpOBEEHNI0 PeTrIaMeHTHEIX pab0T Ha CETEBBIX YCTPOMCTBAX U MIPOrPaMMHOM
obecrieyeHn THHOKOMMYHUKAIIMOHHON cucTeMsbl (ITK-15)

- Crioco6eH TPOBOMUTH PACYETHI TI0 TPOEKTY CETeH, COOPYKEHUM 1 CPENCTB
MH()OKOMMYHUKAIIUM B COOTBETCTBUY C TEXHUYECKUM 3aflaHUEM C MCII0JIb30BAHUEM KaK
CTaHOAPTHBEIX METONOB, IPHEMOB M CPEICTB aBTOMATH3AIWH IPOEKTUPOBAHUS, TaK U
CaMOCTOSITENIBHO CO3[aBaeMhbIX OpUTHUHAIbHBIX TporpamMM (ITK-22)

- Crioco6GeH OCyIIeCTBISATh MIOATOTOBKY TUIIOBHIX TEXHUYECKUX ITPOEKTOB U IIEPBUYHBIN
KOHTPOJIb COOTBETCTBUS pa3pabdaThiBaeMbIX TPOEKTOB ¥ TEXHUYECKOW JOKYMEHTAIMU Ha
pasnuyHble HHPOKOMMYHHUKAIMOHHBIE 00BEKTH HAIllMOHATBHBIM U MeXKIYHAPOOHBIM
CTaHJapTaM M TexHu4YecKuM peritameHTam (I1K-23)

- Crioco6GeH K OpraHu3aluy ¥ MPaKTUYEeCKOMY OCYIIECTBIIEHUIO CTPOUTEILCTBA IMHENHBIX
ONITUYECKHUX U 3JIEKTPUUECKUX TPAKTOB TPAHCIIOPTHBIX CETEH CBS3M M CETeM [OCTYIa, BKII04as
TEeXHOJIOTHM IPOKJIA[KK ¥ MOHTaXkKa ONTHUYECKUX U IIEKTPUUECKUX Kabesel, KOHTPOJIbHEIE
“3MepeHus, IpueMocnaToyHsle ucnbitTauus (ITK-27)

- CriocoGeH opraHu30BaTh TEXHUYECKOe 00CIyKUBaHUE (9KCIIIyaTalluio), BKII04Yasi OXpaHHbLIe
MEepPOMIPHUITHS, IPOGUITAKTUYECKHE ¥ aBapUMHBIe H3MEPEHUS, a TaKKe PEMOHTHO-
BOCCTAHOBUTEJIbHEIE PAOOTHI TMHEHHBIX ONITHYECKUX U IJIEKTPHUYECKUX TPAKTOB TPAHCIOPTHEIX
ceTell cBA3U U ceTen goctymna ([1K-28)

- Crioco6eH K MPOEKTUPOBAHUIO, CTPOUTENBCTBY U SKCIIIyaTallild CTPYKTYPUPOBAHHBIX
KabOeJTbHBEIX CUCTEM IJIsI JIOKA/IbHBEIX CETEeH CBSI3M, COBMEIIAIOIIUX ONTUYECKHE U IJIEKTPUUYECKHe
koMnoHeHTH! ([TK-29)

- Crioco6eH K BHIOOPY ¥ CPABHUTENILHOMY aHAJIM3y BAPUAHTOB MMPOEKTUPOBAHUS JTMHEMHBIX
ONITUYECKHUX U 3JIEKTPUUECKUX TPAKTOB TPAHCIIOPTHBIX CETEH CBS3U M CETeM [OCTYIa, BKII0Yas
M3bICKaTEeNTbCKUEe paboThl, BEIOOP Kabesis, TacCUBHOTO M aKTHBHOT'O CETEBOI0 060PYyAOBaHUS, K
OpraHM3aIliK COTJIACOBAHUS IPOEKTHHIX PEIIeHU C 3aMHTEPEeCOBAaHHLIMY opranu3anusamu (ITK-
36)

CopmepxkaHue IPaKTUKU

Paspen 1. ®opMupoBaHWe UHOVBUAYAIBHOIO 3aaHUs U IJIaHWPOBAHME 3TAIl0B IPOX0KIEHUS

IIPOM3BOINCTBEHHON MPAKTUKHU
Brimaua cTymeHTaM HallpaBleHW Ha IPAKTHUKY U UHOWBUAyaIbHBEIX 3a/laHUN.

Opranu3alliOHHEIE BOIIPOCH 0(OPMIIEHUS Ha MPeANPUITUH, SBIsSoNleMcs 0a301 MPaKTUKMY.
[TpoBepmeHMe UHCTPYKTaxka 10 OXpaHe Tpy[a U TeXHUKe 0e30IacHOCTH. PacripeneneHnue
HalpaBJIEHHBIX Ha MIPEANPUSATHE CTyIeHTOB 110 pabo4yuM MecTaM.

Pa3pen 2. 3HaKOMCTBO CO CTPYKTYDPOY NPEOIPUATHAS U HOPMATUBHO-IIPaBOBOU NOKYMeHTAallen
O3HakKOMJIeHME CTYIEHTOB CO CTPYKTYPOH, pexkuMoM paboThl, popMoii opraHu3aluy Tpyna u
TIpaBUJIaMU BHYTPEHHET0 pPacIiopsiaKa MPeanpusaTuil, SBISIOUINXCS 6a30# ITPAKTUKHU.
Ha3HaueHue pykoBoguTenen oT mpeanpusaTuii. CornacoBaHue ¢ pyKOBOOUTEIIMU
MHAVMBUAYAIbHOTO 3aiaHusd, Liefiel U 3afayd nIpakTuku. O3HaKOMJIEHHE C JeHCTBYIOILIen
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 ITPOU3BOLACTBEHHOTO
o00pymoBaHMsI, CUCTEM TlepefayH, XpaHeHus ¥ 06paboTKu uHGOpMaIuy. Y4yacTue B Hay4HO-
HCCJIeO0BATEIbCKUX M IIPOEKTHEIX paboTax IpeanpusaThs. 3anoJHeHne THEBHUKOB ITPAKTUKH.
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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
216 gac(oB), 6 3ET
dopMa MpoMexKyTOYHOM aTTeCTalluu

3auer

npouzeodcmeenHol b2.B.01.02(I1) IIpoekmuo-ucciedoeame1bCKasi NpaKkmuka

Llenu mpoBeneHUs MPaKTUKU

Llenbio MpoBefeHus MPAKTUKU «[IPOEKTHO-MCCIeqoBaTeIbCKas MPAaKTUKa»
SIBJITETCS: 3aKpeIieHne U yrinyOneHre TeoOpeTUuYeCKuX 3HaHWM; GOpMUPOBaAHUE U
pa3BuTHe MpodheCCUOHANIbHBIX 3HAHWM; TPHoOpeTeHne MPAaKTUYECKUX HaBHIKOB;
dhopMupoBaHNe KOMIIETEHIUM, a TaKXKe MPUoOpeTeHre OIbITa CAMOCTOSTEIIbHOMN
1po¢eCCUOHAIBHON ¥ HAayYHOU MNesTeIbHOCTH, HeOOXOMUMBIX [IJIS IOCTIeIyIOIIen
npodeCcCuoHaNbHOU OesATEeIbHOCTH.

OTa e OCTUTAeTCd IyTeM pelleHus clepyroummx(ei) 3apad(u):

+ 3dKpeIlJIeHne Ha ITPaKTUKe 3HAHUU U YMeHHIZ, ITOJIYYEHHEIX B IIponecce
TEeOPeTH4IeCKOTro O6y‘-IeHI/I$I,'
+ pa3BUTHE HpO(beCCI/IOHaHBHBIX HaBBIKOB;
+ O3HaKOMJIEHHE C OﬁH.[GfI XapaKTepHCTHKOﬁ 00BeKTa IIPaKTHUKHU U IIPaBUJIaMHA
TeXHUKHU 6630HaCHOCTI/I,'
3agayaMu IIPAKTHUKHU TaKXKe SABJISAIOTCA: PAa3BUTHE HABEIKOB OenoBou
KOMMYHHKaIIMM; OBJIaieHUEe CTYJEHTaMM OCHOBAMHU WHHOBAIIMOHHOU [IesITeIbHOCTH;
Q)OpMPIpOBaHI/Ie y'MeHI/IfI IIPUHUMAThE CaMOCTOSATEIbHEIE PEIIEHNA Ha KOHKPETHRIX
yY4acCTKaX pa60TbI B PE€aJIbHBIX IIPOM3BOACTBEHHEBIX YCIIOBUAX.

MecTo npakTuKu B CTpyKType OI1

«IIpoekTHO-UCCIenoBaTenbcKas npakTuka» 62.B.01.02(IT) Bxogut B 610K 2 yuyeOGHOTO
IJlaHa, KOTOPBIM OTHOCUTCS K YacTu, popMupyeMol y4yacTHUKaMu 00pa30BaTelbHBIX
OTHOIIEHWW, U SBIsSEeTCS 00s3aTeNbHOM COCTAaBHOM YacThio 00pa3oBaTeIbHOMU
nporpaMMbl mo HampaBjaeHHIO «11.03.02 MHPOKOMMYHUKaLWNOHHbEE TEXHOJIOTUHU U
CHCTEMBI CBSI3H».
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«ITpoeKTHO-uCCIeoBaTeNbCKas MPAaKTHKa» ONHUPAETCS Ha 3HAHUS, IONyYEeHHbIE ITPU
M3y4eHUN IpeflIeCTBYIOMNX OUCLUIIINH, a TakXKe Ha 3HaHUS U MPaKTU4YeCKHUe HaBhIKHU,
NONIy4YeHHBIe TPHU IMPOXOXAeHuM MNpakTuk(u) «O3HAKOMUTENbHAS
npakTuka»; «TexHonormyeckas (IpOEKTHO-TEXHOJIOTHYECKasi) MpPaKTHUKa».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

B mporecce mpoxoxkaeHUs MPAKTUKY CTYOEHT GOPMUPYET U IEMOHCTPUPYET CIIeAyIoIIue
KOMIIETEHIIUH:

- CriocoGeH IPOBONUTH PacyeThl 10 IPOEKTY CeTeld, COOPyKEeHUM 1 CPEACTB
MH()OKOMMYHUKALIMY B COOTBETCTBUY C TEXHUYECKUM 3a/laHUEM C HCII0JIb30BAHUEM KakK
CTaHOAPTHBIX METOAOB, IIPUEMOB U CPEICTB aBTOMATU3aluy IPOEKTUPOBaHU, TaK U
CaMOCTOSITEJILHO CO3[JaBaeMBIX OpUTUHAJIBHEIX ITporpamm (I1K-22)

- Crioco0eH OCyIIeCTBASATh OATOTOBKY TUIIOBEIX TEXHUYECKUX IIPOEKTOB U IIEPBUYHBIN
KOHTPOJIb COOTBETCTBUS pa3pabaThiBaeMbIX IPOEKTOB U TEXHUUECKOW JOKyMeHTalluu Ha
pasnuyHble HHPOKOMMYHUKALMOHHBIE 00BEKTHl HallMOHaIbHEIM U MeKAyHapOOHEIM
CTaHJapTaM U TexHu4YecKuM pernameHnTam (I1K-23)

- Crioco0eH MIaHUPOBATh U IPOBOOUTD 9KCIIePUMEHTaIbHEIE UCCIEN0BaHNUS
MH()OKOMMYHUKALXMOHHBIX YCTPOUCTB, CUCTEM U IIPOLIECCOB, OCHOBAHHBIX Ha MPUHINIAX
37IEKTPO- U ONTOTEXHUKH, 9JIEKTPOHUKY, GOTOHUKY U onToruHPopMaTuku (I1K-26)

- Crioco0eH oCymIeCTBIATh 000CHOBAHHBIN BLHIOOD U aHANIM3 MaTepHasioB, KOMIIOHEHTOB U
YCTPOMUCTB [JIs1 CUCTEM TeJIeKOMMYHUKALIUM, BK/II0Yasi KOMIIOHEHTHl U YCTPOXCTBa, OCHOBAHHEIE
Ha npuHIunax GotoHuky u ontouHdopmaturu (I1K-33)

- CriocoGeH K BHIOOPY ¥ aHaIu3y CTPYKTYPHBEIX CXeM, HH()OPMALXOHHLIX TEXHOIOTUH,
371eMeHTHOU 6a3bl BLICOKOCKOPOCTHAIX ONITUYECKUX CHCTEM CBS3U AJISI TPAHCIIOPTHHIX CETEN U
ceteu goctytma (ITK-34)

- Crioco0eH OCyIIeCTBASATh MaTeMaTAUUYeCKoe MOfeInpoBaHue NHHOKOMMYHUKAIIMOHHBIX
YCTPOMUCTB, CUCTEM U IIPOLIECCOB, OCHOBAHHLIX Ha MPUHIIUINAX 3JIEKTPO- U OITOTEXHUKY,
37eKTPOHUKHU, PoTOHUKY U onTonHpopmaTuku (I1K-35)

ComepxaHne TPaKTUKU

Paspmen 1. q)!![)MI/I[lQBaHI/IQ WHIVBUOVAJIBHOT'O 3d0daHWUA W IIJIAHWPOBAHWE 3TAIIOB IIPDOXOXKIOEHNA
I KTHO-U BATEILCKOW IPAKTUKH

Briaya cTygeHTaM HalpaBeHUY Ha MPaAKTUKy M WHAMBUAYaIbHBIX 3aJaHuM.
OpraHu3allioOHHbEIEe BOIIPOCH 0pOPMIIEHUS Ha IPEOIPUSITUH, SBISIONIEMCS 02301 TPAaKTHUKHY.
[TpoBemeHre MHCTPYKTaxXKa 10 OXpaHe TPy[a U TeXHUKe 6e30IacHOCTH. Pacrpenenenue
HaIlpaBJIEHHBIX Ha IIPEANPUsTHE CTYIeHTOB 110 padoyuM MecTaM

Pasgen 2. 3HaKOMCTBO CO CTPYKTYPOU IPEAIPUATHS U HOPMATHBHO-IIPABOBOU JOKYMeHTallen
O3HaKOMJIeHHE CTYIEHTOB CO CTPYKTYPOH, pexXuMoM paboTrl, popMoit opraHu3aliuu Tpyna u
IIpaBUIaM{ BHYTPEHHET0 PaclopsaKa MPennpusiThi, SBISONmMXcs 62301 MPaKTUKHU.
Ha3naueHue pykoBopuTeneu oT nmpennpusaTuid. CornacoBaHue C PyKOBOOUTEISIMHI
MHOUBUAYAIbHOTO 3alaHus, Llelell U 3afayd IpakTuku. O3HaKOMJIeHUE C IeHCTBYOIIEeN
HOPMaTHBHOM NOKyMeHTalllel, periaMeHTHupyollei paboTy B 061acTi mpodeccroHaIbHOMR
OesTeIbHOCTH.

Pa3pen 3. BrilonHeHVe MHOVBUOVANIbHBIX 3aJaHUI
C6op, aHanu3 u cUCTeMaTU3alus HHPOpPMaIuK 110 TeMe HHOUBUAYalbHOT0 3afaHus. OcBoeHUE
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METOIMK MPoeKTupoBaHus. OBlageHne CIenuaaIi3uPOBaHHEIM IIPOrPAMMHEIM 00eCIIeYeHHEM
IJIST TPOEKTHUPOBAHUS. YUYacTue B IPOEKTHHIX paboTax IpeanpusiTus. 3aloaHeHne THEBHUKOB
MIPaKTHUKM.

Pa3pen 4. [TooroToBKa OTYeTHON NOKYMEHTALUN

AHanu3 pe3yNnbTaTOB BHIIOIHEHNS NHOUBUAYANIbHEIX 3afaHuil. OpopmieHne oT4eTa 0
MIPOXOXKIOEeHUU NPaKTHUKU. [TOATOTOBKA K Claye 3aveTa.

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

3aueT

yueoHoti 52.0.01.01(Y) O3HakomumeibHAs NPAKMuKa

Llenu mpoBeneHUs MPaKTUKU

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

Llenbro IIPAKTHUKHU TAaKZXKe ABJIAE€TCA IIOBEIIIEHNE MOTHBAIIUN OﬁyanOH_II/IXCH K
N3y4YE€HUIO CIIeOaJIbHBIX OUCIUIIIINH.

OTa 11eNlb JOCTUTAETCS ITyTEeM PelleHus Caeayouux(er) 3agad(u):

- 3aKpenjeHre Ha MpakKTUKe 3HAaHUY U YMEHHUH, ITOJTyYeHHBIX B IIPOIecce
TEOPEeTUYECKOro 00ydeHus;
- pas3BuTHe NpPoheCCrOHAIbHEIX HABLIKOB;
- O3HAKOMJIeHHE C 00IIel XapaKTepPUCTUKON 00heKTa IPAKTUKY 1 ITPaBUJIaMHU
TeXHUKH 0€30I1aCHOCTY;
3anaanI/I IIPAKTHUKU TaKXKe ABIIAIOTCSA: O3HAKOMJIEHHE C HAlIPABJIIEHUAMHU HaY49HO-
MCCIIeOBaTENNbCKUX paboT, BeOyIIuXcs Ha BhycKatouen kapenpe ®uJIC, ¢ yuebHo-
MCCIIel0BaTeTbCKUMU JTabopaTopusiMu BeiycKaroiel Kapenprr dullC.

MecTto npakTuku B CTpyKType OI1

«O3HakoMuTenbHas mpaktuka» 52.0.01.01(Y) Bxomut B 610K 2 y4eOHOro IjIaHa,
KOTOPBIM OTHOCUTCS K 00sI3aTeNIbHOM YacCTH, U SBJISIeTCS 0053aTeNIbHOM COCTABHOM
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yacThio o00pa3oBaTeNbHOM IMporpaMMb 10 HampaBiaeHuw «11.03.02
VNHbDOKOMMYHUKALMOHHBIE TEXHOJIOTUU U CUCTEMBI CBSI3U».

«O3HaKOMHUTENbHAS IIPAaKTHKa» OIIMPAeTCAd Ha 3HAaHH{A, IIOJIYYEHHEIE€ IIPHN N3Y4YEHUHU
MMpeqImeCTBYIOINUX OTUCIOUIIIIAH.

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

B mporiecce mpoxoxkaeHUs IPAKTUKY CTYOEHT GOPMUPYET U IEMOHCTPUPYET CIIeAyIoIIue
KOMIIETEHIIUH:

- Cnoco0eH TOHUMATh IPUHITUITE Pa0OTH COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUYN U
HCIIOJIb30BaTh WX [IJISI pellleHus 3amay npodeccruoHanbHol gestenbHocTy (OITK-4)

- Cioco0eH OCYIIEeCTBIAThL COIIMAIbHOE B3aUMOMIECTBHE U Peau30BbIBaTh CBOIO POJIb B
koMmaHnge (YK-3)

ComepxaHne TPaKTUKU

Pazpen 1. ®opMupoBaHre HHOUBUAYAIbHOTO 3alaHUS U IJIaHUPOBaHKWE 3TAIIOB IPOX0XKIEHUS
y4eOHOU MPaKTUKH

OmnpeperneHue Lieay, MeCTa ¥ MOPSOKa IPOX0XKAeHU pakTuku. PopMupoBaHue
WHOUBUIYAIbHOTO 3aflaHUS Ha MPaKTUKY. OnpepeneHre MepeyHs 1 MOCaeqoBaTeIbHOCTH paboT
OJId peanu3aluy UHOUBUAYAJIbHOTO 3aJaHusd.

Paspen 2. BrinonHeHne MHOWBUOYAIbHOTO 3aJaHUs

O3HaKOMJIeHHE C OeUCTBYIOIe! HOPMaTUBHOM NOKYMeHTAalluel, perjiaMeHTHpyoilei paboTy B
obnactu nmpodeCCUOHAIbHOM AesITeNbHOCTU. F3yueHre peKOMeHIOBaHHOM MuTepaTyphl. C60p,
0000I1IeHre U aHAJIU3 MaTEePHUaIoB IJIs BHIIOJIHEHUS MHAUBUAYATbHOTO 3aflaHusl. BrinomHeHne
paboT 10 IIaHy ITPOX0XKAEeHUS .yueOHON TPaKTUKU

Pa3pen 3. [ToAroToBKa OTYeTHON NOKYMEHTALUN

Anamnu3 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 mpoBefeHus NpakTUKK «[IpegauniaoMHas TpaKTUKa» SIBIISETCS:
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3aKperieHne u yriuybieHre TeOPeTHYEeCKUX 3HAHWM; (OPMUPOBAHKE U PAa3BUTHE
Tpo¢heCCUOHAIbHEIX 3HAHUM; TPUOOpeTeHNne MTPAKTUYEeCKUX HABHIKOB; (OPMUpPOBAHLE
KOMIIEeTEHIIUH, a TaKkKe MPUoOpeTeHNe OMEITa CaMOCTOSITEIbHON TPo(heCcCHOHaTbHON U
HAyYHOU [IesITeTbHOCTH, HeOOXOMMMEIX [IJIs TOC/Iemyouie mpodhecCHoHaNTbHOM
IesTeIbHOCTH.

OTa 1eNlb JOCTUTAETCSA IIyTeM PelleHus CIenyolmux(er) 3agad(u):

- 3aKpeIjieHre Ha IIpaKTUKe 3HaHUU U YMEHUH, MTOJTy4eHHbIX B IIPOLIECCe
TEOPEeTUYECKOro 00y4eHus;

- pa3BuUTHE NMPOoPecCruoHaNnbHLIX HAaBLIKOB;

- O3HAKOMJIeHHUe C 001Iel XxapaKTepPUCTUKOW 00beKTa MPAKTUKH U IIPaBUIaMU
TeXHUKHN 0e30I1acHOCTY;

- 1om0Oop HeoOXOOUMBIX MaTEPUAsIOB O BLITIOTHEHUS BHITYCKHON
KBanuOUKaIIMOHHOU PabOTHI (MJIM MaruCTEPCKOM OUCCEPTAIUN).

Mecto npakTuku B CTpyKType Ol

«IIpegmunnoMmuas npaktuka» 52.0.02.01(TIx) BxomuT B 070K 2 y4yeOHOTO IIJIaHa,
KOTOPBIM OTHOCUTCS K 00SI3aTEeNIbHOM YacCTH, U SBISETCS 0053aTENIbHOM COCTABHOM
yacThio o006pa3oBaTelNbHONW IMporpaMMH 1O HampaBrneHuio «11.03.02
NHDOKOMMYHUKAIMOHHLIE TEXHOJIOTUU U CUCTEMBI CBSI3U».

«[IpegmunnoMHas HpaKTHKa» ONMPaeTCsd Ha 3HAHUS M NMpPAKTHUYECKHEe HaBBIKHU
NONy4YeHHble NMPU U3YUEHUM OUCLUUIIUH U MPOXOXKIEHHUU BCeX TUIOB NMPAKTHUK.
«[IpegmunimoMHasi MpaKTUKa» SBIASETCS 3aBepllalolnei B mpoilecce 0Oy4eHUS u
IIPEIIECTBYET BBHIMOJHEHWIO BHITYCKHOW KBanM(pUKAIMOHHOU pabOoTHI.

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

B mporiecce mpoxoxXaeHUs MPAKTUKY CTYOEHT GOPMUPYET U IeMOHCTPUPYET CIIeAyIoIIue
KOMIIETEHIIUH:

- Cnoco0eH caMOCTOSITETbHO IIPOBOIUTE SKCIIEPUMEHTaIbHbIe NCCIIENOBAaHMS U UCII0Ib30BaATh
OCHOBHBIE ITpHEeMEBI 00pab0TKH U MpefiCcTaBIeHUS MONy4YeHHEIX faHHbIX (OITK-2)

- Cnoco0eH TPUMEHSTh METOMH ITOMCKA, XpaHeHus:, 00pab0TKM, aHaIu3a U IPeICTaBIeHUs B
TpedyemMoM popmaTe nHGOPMAIUY U3 PA3IUYHBIX UCTOYHUKOB U 0a3 JaHHBIX, COOIOfas IpH
3TOM OCHOBHHIE TpeOoBaHUS WHGOPMaLKOoHHOM 6e3omacHocTu (OITK-3)

- Cnoco0eH TOHUMATh IPUHITUIIE Pa0OTH COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUHN U
HCIIONIb30BaTh WX [IJISI pellleHus 3amay npodeccuoHanbHol gestenbHocTd (OITK-4)
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- Crioco6eH ympaBisiTh CBOUM BpeMeHEeM, BEICTPAUBATh U PeaTu30BEIBATh TPAEKTOPUIO
CaMOPAa3BUTHUS Ha OCHOBE IIPUHITUIIOB 00pa30BaHus B TeueHue Bcer xkKu3Hu (YK-6)

CopepxkaHue NPaKTUKU

Paspen 1. ®opMupoBaHWe UHOVBUAYAIBHOIO 3aaHUs U IJIaHWPOBAHME 3TAIl0B IPOX0KIEHUS

IPEeOOUIIOMHON MPAKTUKHU
AHanu3 TeXHUYEeCKOT0 3afjaHUs Ha BHIOIHEHKE BHITYCKHOM KBaNu()PUKaAIIMOHHON PabOoTHI.

dopMupoBaHUe HHAWBUAYAIbHOTO 3alaHUS Ha [IePUOJ IPENAUIITIOMHON IPaKTUKH.
CocraBneHne UHOUBUAYAIBHOTO [IJIaHA IPEAOUIIIOMHOY IPAKTUKU.

Paspmen 2. AnanuTrdeckas paboTa ¢ HayYHO-TEXHUYECKOW JINTepPaTypo

OcymecTnenne 6ubauorpadruIeckoro mouckKa o TeMe BEITYCKHON KBalTu(PUKaAIMOHHON
paboThHl. AHaIM3 TEKYIIEero COCTOSHUS 001acTu uccinenoBanus. O3HaKOMIIEHNE C COflepKaHueM
1 0(hOpMJIEHNEM BBHITYCKHBIX KBAaTU(UKAIIMOHHBIX PA00T, UMEIOIUXCS B KaOUHETE OUIIJIOMHOTO
MIPOEKTUPOBAHUS ¥ BBHITIOJTHEHHBIX Ha CX0XKYIO TEMATHUKY.

Pasgen 3. BrinmonHeHne MHOWBUAOYAIbHOTO 3aJaHUs

CucremaTtu3alus coOpaHHOMN Ha MpeabIayIeM dTane uHbopMaluu. [IpoBeneHre UCCIEOOBaAHUN
B COOTBETCTBUM C MHAMBHUAYATbHLIM IJIaHOM. AHanMu3 U 00pa00TKa pe3yIbTaTOB HCCIIeIOBAHMH.
[TogroToBKa MepPBUYHBLIX MaTEPUAIOB s BEITYCKHOM KBAaNTH(PUKAIIMOHHON PAbOTHI.

Pasgen 4. [1oaroToBKa 0TYETHON JOKYMEHTAIIUN
OdopmneHne oT4YeTa 10 MIPEeAAUIIIIOMHON TPakKTUKe. [TOAr0TOBKa K 3a4eTy.

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL
324 gac(os), 9 3ET
dopma IPOMEXYTOUHOU aTTeCTallu

3auer

4. AmHOoTanusi nporpammsel 'HA

«[ocydapcmeeHHast umozoeasi ammecmauusi»

Lenu v 3agayul OUCILUIIIAHEI

Llenbto TOCymapCTBEHHOM UTOTOBOM aTTECTALIUU SIBJISETCS ONpefelieHune
COOTBETCTBUS Pe3y/IbTaTOB OCBOEHUS CTyOeHTaMU OCHOBHOM IPO(eCCuoOHaIbHOU
o0pa30BaTeNbHOM MTPOTPaMMEI BHICIIETO 00pa30oBaHus TpeboBaHUSIM (eepaabHOTOo
rocyoapCcTBeHHOTo o6pa3oBaTenbHOro cTaHmapTa (mamee ®T'OC BO) nmo HanpaBIeHUIO
noarotoBky (cnenuanbHOCTH) «11.03.02 UHPOKOMMYyHUKALIMOHHEIE TEXHOJIOTUY U
CHACTEMBI CBSI3U», OPUEHTUPOBAHHOM Ha Ha CIEeOyIoIIe BUObl [esITeIbHOCTH:.

MecTo gucHunInHL B CTPyKType OI1
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B cooTBeTCcTBUU C y"-I€6HBIM IIJIaHOM T'OCYyHapPCTBEHHAd UTOTOBAA aTTeCTallud
IIPOBOOUTCSA B KOHIIE IIOCJIEOHEro roga OGy‘-IeHI/IH. an/I YCIIOBHH yCIIEHITHOTI'O
IMPOX0XKOeHNs BCEX YCTAHOBJIEHHBIX BUJOB UTOT'OBBIX aTTE€CTAIITMOHHBIX HCIIBITAHUH,
BXOOAMIIUX B U'TOT'OBYIO TOCYJAPCTBEHHYIO aTTE€CTAIINIO, BEIITYCKHUKY IIPXCBANBAETCA
COOTBETCTBYIOIIaAd KBaHI/I(l)I/IKaI_[I/If{.

TpeboBaHus K pe3yIbTaTaM 0CBOECHUS

[Tporpamma I'MA HampaBieHa Ha OLIEHKY Pe3yIbTaTOB OCBOEHHUS 00y4arOIIUMUCS
o0pa3oBaTeNbHOU TPOTPaMMBbI ¥ CTETIEHU OBTafeHUS CIEOYIOIAMU
npodeccuonanbHEIMU KoMneTeHIuamu (I1K):

B cootBetctBuu ¢ ®I'OC:

- Crioco6GeH MCIOIb30BATh MOJI0XKEHUS, 3aKOHBI 1 METOIbEl €CTECTBEHHBIX HayK U MaTEMAaTUKU
O pellleHus 3afay nHxeHepHoU mestenbHoCcTH (OITK-1)

- Crioco6eH caMOCTOSITeIbHO ITPOBOIUTD 3KCIIePUMEHTAIbHBIE UCCIIENOBAaHNUS M UCIIOJIb30BATh
OCHOBHEHIE ITpHeMBI 00pa00TKY U MIPeCTaBIeHUS MONyYeHHBIX faHHbIX (OITK-2)

- Crioco6eH MPUMEHSITh METOIL! ITOMCKA, XpaHeHUs:, 00pa00TKHU, aHaIu3a U MPeiCTaBIeHNs B
TpebyemoM popmaTe nHGOPMAIIUK U3 PA3TMYHBIX UCTOYHUKOB U 0a3 JaHHBIX, COOIIONAs IPH
3TOM OCHOBHBIe TpeOoBaHus nHGopMaImoHHou 6e3onacHoctu (OIIK-3)

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

- Crioco6eH pa3pabaThBaTh aTOPUTMEL U KOMITBIOTEPHbBIE ITPOTPAMMEBI, IPUTOIHEIE [ITIS
npaktuyeckoro npuMmeHenus (OITK-5)

- Crioco6GeH OCyIIeCTBISATh MOHTAXK, HaJlafIKy, HACTPOUKY, PETYIIUPOBKY, OILITHYIO ITIPOBEPKY
paboTOCIIOCOOHOCTH, UCIIBITAHUS U CHAYY B 9KCIUIyaTalluI0 COOPYXKEHUM, CPEICTB U
obopymoBanusi ceteit (ITK-8)

- Crioco6GeH OCyIIeCTBISATh Pa3BUTHE TPAHCIIOPTHRIX CETEeM U CeTel mepegauyn JaHHBIX, BKI0Yast
CeTH PafuofOCTyIa, CIIyTHUKOBHIX CUCTEM, KOMMYTAI[MOHHLIX IIOICUCTEM U CETEBBIX IIaTPOPM
(TTK-9)

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

- CrtocoGHOCTE OCYIIECTBIIATE MOHTAXK, HACTPOMKY, PETyIUPOBKY TECTUPOBaHUE 000PYIOBAHMUS,
0TpaboTKy pekuMOB paboThl, KOHTPOJIb IIPOEKTHHIX ITapaMeTpPOB PaO0THl U UCITBITAHUS
o0opymoBaHus CBsI3K, 0OecrieueHre COOTBETCTBUS TEXHUUYECKUX [TapaMeTPOB
MH(POKOMMYHUKAIIMOHHLIX CUCTEM U /UJIU WX COCTABIISAIOIINAX, YCTAHOBIEHHBIM
3KCIIJTyaTalliOHHO-TeXHu4YeCcKuM HopMmaM (ITK-11)

- Crioco6GeH OCyIIeCTBISATh AAMUHUCTPHUPOBAHKE CETEBBIX MMOACUCTEM UH(POKOMMYHUKAIIMOHHBIX
CHCTEeM U /unu ux coctapisaionux (I1K-12)

- Crioco6eH K afiMUHUCTPUPOBAHHUIO ITPOIIECCa OLIEHKU MMPOU3BOIUTEILHOCTH ¥ KOHTPOJIS
HCII0Tb30BAHUS ¥ IPOU3BOOUTENILHOCTH CETEBHIX YCTPOMCTB, MPOTPAaMMHOTO 00ecreYeHust
“H(POPMaLXOHHO-KOMMYHUKAIMOHHOM cucTeMHl (ITK-13)

- Crioco6eH K aiMUHUCTPUPOBAHHUIO CpefiCTB o0ecrieueHrst 6€301MaCHOCTH yIaIeHHOTO [IOCTYIIa
(omepallOHHBEIX CUCTEM U CIIeIMaIu3UPOBAHHEIX MTPOTOK0JI0B) (ITK-14)

- Crioco6eH K MTpOBEeHNI0 PeTrlaMeHTHBIX Pa00T Ha CETEBHIX YCTPOMCTBAX U MIPOrPaMMHOM
obecreyeHN THHOKOMMYHUKAIIMOHHON cucTeMsbl (ITK-15)
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- Crioco6eH TPOBOAUTH PACYETHI TI0 TPOEKTY CETeH, COOPYKEHUM U CPENCTB
MH()OKOMMYHUKAIIMM B COOTBETCTBUY C TEXHUYECKUM 3aflaHUEM C MCII0JIb30BAHUEM KaK
CTaHOAPTHBEIX METONOB, IPHEMOB ¥ CPEICTB aBTOMATH3AIWH IPOEKTUPOBAHUS, TaK U
CaMOCTOSITENIBHO CO3[aBaeMhbIX OPUTUHAIbHEIX TporpamMM (ITK-22)

- Crioco6GeH OCyIIEeCTBISATh MIOATOTOBKY TUIIOBHIX TEXHUYECKUX IIPOEKTOB U IIEPBUYHBIN
KOHTPOJIb COOTBETCTBUS pa3pabdaThiBaeMbIX TPOEKTOB ¥ TEXHUYECKOW JOKYMEHTAIMU Ha
pasnuyHble HHPOKOMMYHUKAIMOHHBIE 00BEKTHl HAIlMOHAIBHBIM U MeXKOYHAPOOHEIM
CTaHJapTaM U TexHu4YecKuM peritameHnTam (I1K-23)

- Cnoco0eH ompenesnsaTh MapaMeTPsl 0e30IaCHOCTH ¥ 3aIUTH IPOTPAaMMHOTI0 00eCIIedYeHn s
ceTeBBIX yCTpouCTB (I1K-24)

- Cnoco0eH IIaHUPOBATh ¥ IPOBOIUTH 9KCIIEPUMEHTAIbHEIE HCCIIeNOBaHUS
MH(POKOMMYHUKAIMOHHBIX YCTPOMCTB, CUCTEM U IIPOLIECCOB, OCHOBAHHKIX Ha MPUHIUIIAX
3JIEKTPO- U ONTOTEXHUKH, 3JIEKTPOHUKY, HOTOHUKY U onTouHpopmaTuku (ITK-26)

- Crioco6GeH K OpraHu3aluy ¥ MPaKTUYeCKOMY OCYIIECTBIIEHUIO CTPOUTEILCTBA IMHENHBIX
ONITUYECKHUX U IJIEKTPUUECKUX TPAKTOB TPAHCIIOPTHBIX CETEH CBS3M M CETEH [OCTYIa, BKII0Yas
TEeXHOJIOTHM IPOKJIA[KK ¥ MOHTaXkKa ONTHUYECKUX U IEKTPUUECKUX Kabesel, KOHTPOJIbHEIE
U3MepeHus, IpueMocnaToYHsle ucnbitauus (ITK-27)

- CriocoGeH opraHu30BaTh TEXHUYECKOe 00CIyKUBaHUE (9KCIIJIyaTalluio), BKI04Yasi 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 MPOEKTUPOBAHUIO, CTPOUTENBCTBY U SKCIUIyaTallild CTPYKTYPUPOBAHHBIX
KabeJIbHBEIX CUCTEM IS JIOKAIbHBEIX CETEeH CBSI3H, COBMEIIAIOIINX ONTUYECKHE U IJIEKTPUUYECKHe
koMnoHeHTH! ([TK-29)

- CriocoGeH MPUMEHSTh ¥ paboTaTh C CUCTEMaMHU YIIPABIEHUS CETSIMU, YIUTHLIBAS TJIaBHEIE
IIPUHIUIIE UX TOCTpoeHusd U pyHKimoHupoBanus (I1K-31)

- Crioco6eH MPUMEHSTh IPUHIUIIE 9KCIIyaTalluy CeTel CBSI3M, OCHOBHBIE METO/IbI aHATHM3a
TEJIEKOMMYHUKAIIMOHHBIX CETEN U CHCTEM, UCIIOIb3yEeMble CUCTEMbI CUTHAIU3ALUN U
IIPOTOKOJIbI, YVYUTHIBATHE COBPEMEHHEBIE HAIIPABIIEHUST PA3BUTHS TEIEKOMMYHUKAIIMOHHBIX CeTen
U cucTeM, ocobeHHOCTH peanu3aiuu ycnyr ([1K-32)

- Crioco6eH oCyIIecTBIsATh 000CHOBAHHBIN BLIOOD ¥ aHANIM3 MaTepPHasoB, KOMIIOHEHTOB U
YCTPOUCTB [IJIsI CUCTEM TEJIEKOMMYHUKAIINH, BK/TI0Uast KOMIIOHEHTHI ¥ YCTPOMCTBA, OCHOBAHHEIE
Ha npuHnunax Gororuku u ontornHbopMmatukru (I1K-33)

- Crioco6eH K BHIOOPY ¥ aHANMU3y CTPYKTYPHBEIX CXeM, HH()OPMALMOHHBIX TEXHOIOTUH,
37IeMEHTHOU 0a3bl BEICOKOCKOPOCTHEIX OITHYECKHUX CUCTEM CBSI3H [JISI TPAHCIOPTHBIX CETEH U
ceteii goctyna (I1K-34)

- Crioco6GeH OCyIIeCTBISATh MaTeMaTUUYeCKoe MOIeTipoBaHre NHHOKOMMYHHUKAIIMOHHBIX
YCTPOUCTB, CUCTEM U IIPOI[ECCOB, OCHOBAHHHIX Ha MIPUHIIKIIAX 3JIEKTPO- ¥ ONMTOTEXHUKH,
3NIEKTPOHUKH, GOTOHUKY U onTonuHpopmaTuku (ITK-35)

- Crioco6eH K BHIOOPY ¥ CPABHUTENILHOMY aHAJIM3y BAPUAHTOB MPOEKTUPOBAHUS JIMHEMHBIX
ONITUYECKHUX U 3JIEKTPUUECKUX TPAKTOB TPAHCIIOPTHBIX CETEH CBS3U M CETeM [OCTYIa, BKII04as
M3bICKaTEeNTbCKUe paboThl, BEIOOP Kabesis, TaCCUBHOTO M aKTHBHOT'O CETEBOT0 060PYAOBaHUS, K
OpraHM3aIliK COTJIACOBAHUS IPOEKTHHIX PEIIeHUN C 3aMHTEPEeCOBAaHHLIMY opranu3anusamu (ITK-
36)

- Cnoco6eH pa3pabaThBaTh KMUTAIIMOHHEIE MOIENI COBPEMEHHEIX IeTePOTE€HHBIX CEeTeH CBSI3H
¥ HCCJIeI0OBATh MIPUHIUIIE QYHKIMOHUPOBAHUS IITMPOKOTO CIIEKTPA TeJIeKOMMYHUKAIMOHHbIX
TEeXHOJIOTHM U POoTOoK00B (ITK-38)

- Cnoco0GeH ITPOEKTHPOBAThL BEPOSITHOCTHO-BPEMEHHBIE XapaKTePUCTHUKHU IIPOIIECCOB B
MH()OKOMMYHUKAIIMOHHBIX CUCTEMAX U CETSX, aHATM3UPOBATh MaTeMaTHYECKUE MOMIENTH U
METO[H pacyeTa HHPOKOMMYHUKAIMOHHEIX ceTed U cucteM ([1K-39)

- Crioco6GeH OCyIIeCTBISATh MIOKMCK, KPUTUYECKUY aHANKM3 ¥ CUHTE3 HH(DOPMALUK, TPUMEHSITh
CHCTEMHBIN TTOMXOI [IJIST PEIIeHUs MoCcTaBIeHHbX 3amayd (YK-1)

- Crioco6eH ompefensiTh KPYT 3ajayd B paMKax [TOCTABIEHHOM 11U U BHIOMpPATh ONTUMaIbHEIE
CIIOCOOBI UX PEeIIeHUs, UCXOOs U3 JeMCTBYIOUIUX ITPABOBLIX HOPM, UMEIOIIUXCST PECYPCOB U
orpannyenuit (YK-2)
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- Crioco6GeH OCyIIeCTBISATh COLIMAIbHOE B3aUMOJIEMICTBYE ¥ Peain30BLIBATh CBOIO POJIb B
komaugme (YK-3)

- Crioco6GeH OCyIIeCTBISATH IeJIOBYI0 KOMMYHUKAIIMIO B YCTHOM U IMCbMEHHOM ¢popMax Ha
rocygapcTBeHHOM s3biKe Poccuiickoir ®emepanuy © MHOCTPaHHOM(bIX) s3bIKe(ax) (YK-4)

- CriocoGeH BOCIIpUHUMATh MEXKKYJIbTYPHOE pa3HooOpa3ue 0011ecTBa B COIMAIbHO-
HCTOPUYECKOM, 3TU4ECKOM U pumocodhckom KoHTeKcTax (YK-5)

- Crioco6eH ympaBIsiTh CBOUM BpeMeHeM, BEICTPAUBaTh U PeaTu30BEIBATh TPAEKTOPUIO
CaMOpPAa3BUTHUS Ha OCHOBE IIPUHITUIIOB 00pa30BaHus B TeueHue Bcer xkKu3Hu (YK-6)

- CriocobeH moaepKUBaTh NOIKHBIN YPOBEHD (PU3NUECKOM TOATOTOBIEHHOCTH IJIS
obecredyeHus IOJTHOLIEHHOHN COIIMaIbHOM U MpodecCcroHaIbHOU nestenbHoCcTH (YK-7)

- Cnoco0eH co3[aBaTh U MOANEPXKUBATEL B IOBCEOHEBHOM KU3HU U B MPO(PeCCHOHATLHON
mesTeNnbHOCTH Oe30TacHbIe YCIIOBUS KU3HENeATeIbHOCTH [IJIsi COXPaHEeHUs IIPUPONHON CPEe[IbI,
o0ecIieyeHust yCTOMYMBOTO Pa3BUTUS 0OIIECTBA, B TOM YKCJIE IIPU YTPO3€ U BOSHUKHOBEHUU
Ype3BbIYAaWHBIX CUTyallnil ¥ BOEHHBIX KOHMIUKTOB (YK-8)

- Cnoco6GeH mpuHUMAaTh 000CHOBAHHBEIE SKOHOMHYECKHE PEIIeHUs B PA3JIMUHBIX 00/1aCTsIX
xusnegesatensHocTH (YK-9)

- Cnoco6eH ¢hopMUPOBATh HETEPIUMOE OTHOIIEHHE K IMPOSIBIIEHUSIM 9KCTPEMH3Ma, TePPOPHU3Ma,
KOPPYILKXOHHOMY ITOBEJIEHUIO U IPOTUBOENCTBOBATh UM B IIPO(ECCUOHAIbHON AesITeIbHOCTH
(YK-10)

CopepxkaHue

[TogroToBKa M 3aluTa BHITYCKHOM KBaMu(DUKaAIMOHHON PabOTh

OG6r111ast TPYIOEMKOCTD MU CHUIIINHBL

216 gac(oB), 6 3ET
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