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

b1.0.01 Hcmopus (ucmopus Poccuu, eceobutasi ucmopusi)

Llenu 0CBOEHMS TUCHUIIINHEL

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

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

MecTo pucuuniavHsl B CTpykType OI1

Hucnunnuia «Wcropus (ucropusi Poccun, Bceobmas uctopus)» 51.0.01 sBnsieTcs
0a30BOM OUCHUIIJIMHOW ITMKJIa y4eOHOTOo IIJlaHa MOATOTOBKM OaKajlaBpuara IO
HanpasneHuio «11.03.02 UHPOKOMMYHUKAIVOHHBIE TEXHOJIOTUUA U CACTEMBI CBI3U».
W3yuenue pucnuniauabe «HWcTtopus (uctopusi Poccuu, BceoOirass HCTOPUS)»
OCHOBHIBaeTCs Ha 6a3e 3HaHUM, YMEHUU U KOMIIETEHIUN, IOIyYEeHHBIX CTyAEeHTaMHu B
X0Jle OCBOEHUS IIKOJIBHBIX KYPCOB.

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

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

CopepxkKaHue OUCIUIIINHEI

Paspen 1. BReeHue B MCTOPHYECKYIO HAYKY
HMcropus Kak HayKa: IpeiMeT, ey, 3agaun usydenusi. CymHocTsb, GOpMHBI 1 GYHKLINAN

HCTOPUUYECKOTr0 3HaHUA. MCTOPUYECKUM NCTOYHUK: IOHITHE U KlacCupuKalusa. Bumsl
WCTOYHHUKOB.

Pa3pen 2. MeTononorus KCTOPUYECKOW HAYKN

MeTtopomorust uctopuu. Micropuorpadus ucropun. icropus Poccun Kak HeoTheMIieMasi 4acCTh
BCEMUPHOU UCTOPUU. BcmoMoraTenbHblE KCTOPUUECKUE TUCLIUATIINHEL.

Pasgen 3. Pycckue 3emnu v mup B Cpennue Beka (V - XV BB.)

Bocrtounoe cnaBsucTBO B VII - cep. IX BB. Pyce B IX - Hau. XI BB. HayuHtrle quckyccuu o
MIOHSTUY "POCCHUICKAs IUBUIHU3aNK". BOCTOUHEIE ClTaBsSHe: pacceyieHue, ObIT, BEPOBAHMUS,
XO35IMCTBEHHbIE 3aHATHUS, POOOIIJIEMEeHHbIEe OTHOIIEHN. B3aMOOTHOIIIEHNSI BOCTOYHBIX ClIaBIH
¢ cocegamu.®opmupoBaHue Tepputopuu [IpeBHen Pycu. OTHOIIEHNS BOCTOYHOCIaBIHCKUX




IIJIEMEH C cocegHUMU HapogamMu. OOpMUPOBaHKE OPEBHEPYCCKOr0 rocymapcTBa. MHCTUTYT
KHSI2KECKOH BIacTy U ero pa3sutre B IX - XI BB. 'opofa 1 uX POk B CUCTEME
aJIMUHUCTPATUBHBIX U IIONMUTUYECKUX OTHOIIeHuM [IpeBHel Pycu. [IpeBHEpyCCKOe IIpaBo.
Karteropuu cBOGOOHOTO ¥ 3aBUCUMOT'0 HaceJleHus. DKOHOMUYECKOe pa3Butue [IpeBHeil Pycu.
Ponps MeXOyHapOmHOU TOPTOBJIH 110 yTH «M3 BapsAr B rpeku». Pa3BuTHe 4aCTHOTO
3eMJieBIafieHus: 0COOEHHOCTH KHSKecKou 1 Oosgpckor BoTuuH. Kpeienne Pycu. KaptuHa
MUpa OPEeBHEPYCCKOTO YyeloBeKa. BHeITHAa IoNMuTHKa KueBCKUX KHa3el. CBa3u Pycu ¢
€BPOIEMCKUMY CTpaHaMu U HapopmaMu. [IpeBHsAsA Pycek u Busantus. [unmomatusa [JpeBHen
Pycu. Kynbsrypa [IpeBHel Pycu. IloBcenHeBHas XKu3Hb U ObIT. BocTouHOe cnaBsgHCTBO B VII -
cep. IX BB. Pyce B IX - Hau. XI BB. HayuHEle qUCKyCCUM O IOHATUY "POCCUUCKAS LIUBUIU3aLUN".
BocTouHble claBsgHe: pacceyieHue, OBIT, BePOBaHUS, X034 CTBEeHHEIE 3aHATHS, POAOIIJIEMEHHbIE
OTHOLLIEeHUS. B3auMOOTHOILIEHNS BOCTOYHLIX CJIaBsH ¢ cocemsaMu.OopMUpoOBaHUe TEPPUTOPUMN
I peBHeu Pycu. OTHOIIEHNUSI BOCTOYHOC/IABIHCKUX IIJIEMEH C COCeIHUMU HapOJaMHu.
dopMupoBaHUE OAPEBHEPYCCKOTO rocymapcTBa. MHCTUTYT KHSAKECKOU BJIaCTH U €T0 Pa3BUTUE B
IX - XI BB. 'Oopofia ¥ UX PO/Ib B CUCTEME aAMUHUCTPATUBHBIX U MONUTAYECKUX OTHOLIEHUMN

I peBHel Pycu. [ipeBHEpyccKoe mpaBo. Kateropuu cBo60OIHOTO ¥ 3aBUCUMOTO HACEIEHNUS.
OkoHOMUYECKOe pa3BuTue [IpeBHell Pycu. Poip MeXOyHapOOHOU TOPTOBIY 110 IIyTH «M3 Bapsr
B I'pPeKu». Pa3BUTHE YACTHOTO 3eMJIEBIAEeHUS: 0COOEHHOCTH KHSKECKOM 1 60SIPCKOM BOTYUH.
Kpewenue Pycu. KapTuHa Mupa IpeBHEPYCCKOT0 YejloBeKa. BHeIIHASA IOJIUTUKA KUEBCKUX
KHa3el. CBsa3u Pycu c eBpoIleriCKUMU CTpaHaMu U HapopaMu. [IpeBHss Pycy u Busantus.
Hunnomatus [IpeHel Pycu. Kynbrypa [IpeBuelt Pycu. [loBcemHeBHas XKU3Hb U OBIT.

Pasgen 4. Poccus u mup B XVI - XVII BB.

PasBuTue nporecca neuntpanu3sanuu Poccuu B XVI B. Cyne6uuk 1550 r. C10XKHOCTH U
IIPOTUBOPEYHS B PA3BUTUU POCCUKUCKOU IOCYIapCTBEHHOCTU. Pa3BuTue KpernoCTHUYECKUX
TeHmeHIMH. boprba 3a mpucoenuHeHune K Poccuy 3amafiHOPYCCKUX U I02KHOPYCCKUX 3€MEJThb.
[Ipucoenunenue Benukou [Ilepmu, Konorusanus [loBonxss, [Ipuypanes. Hagano
npucoenunenus 3an. Cubupu. Kynsrypa Poccuu BTop. nmoj. XV-XVI 8B. CMyTHOe BpeM4.
Beny1iie MEpPOBBEIE UCTOPHYECKHE COOLITHUST YKa3aHHOTO ITeprofa

Paspen 5. Poccud u mup B XVIII B.

9moxa [TeTtpa I. 3moxa [IBOp1IOBEIX TEPEBOPOTOB. [IpaBnenue Exatepunsl Benukoii:
IIPOCBEIIEeHHbIN a0CcoMmoTh3M. Poccusi B cucTeMe MeXayHapogHbIx oTHOIeHuM XVIII BB.
Pa3pen 6. Poccus u mup B XIX B.

YuacTre B aHTHHANOJIEOHOBCKUX Koanunusax. OTeuecTBeHHas BoiiHa 1812 r. "CBsalleHHLIN
cot03". Poccus B ieHTpe eBpOMeNCcKul AuIioMaTun. HeocyiiecTBIeHHEIE 3aMBICITBL peopM U
pa3oyapoBanue obmecTBa. OpueHTallsg Ha UCIOIb30BaHKe IPUHIUNIIOB aBTOPUTapHU3Ma.
CBepxlleHTpanu3alUus rocynpaBieHus. BKIodyeHre IBOPSIHCKOI0 CAMOYIIPaBIeHUSI B CUCTEMY
rocenactu. oeonorus camMmonepxkasus. Teopusi opuimanbHON HapOOHOCTH. [IonUTHKa B
obnacTu npocBeieHus: u 00pa3oBaHud. [10NBITKY pellleHNs Ha3PEeBIIUX COIUAIbHO-
3KOHOMHMYECKUX U MOJIUTUYECKUX ITP0OIIeM TpafguIIMOHHEIMU MeToaMu. EBpomeiickue
pesoonyu 1848-49 rr. CocTossHUE BOCTOYHOrO0 Bopoca. [IpuyuuHEl, sTansl 1 Xon KpeiMCcKou
BOUHEL. Poccuiickas KynibTypa B nep. noj. XIX B. BHyTpeHHee U MeXIyHapogHoe MI0JI0KeHue
Poccum B cep. XIX B. ComepKaHUe U XapaKTep KPeCTbIHCKOU pe@opMbl. CeTbCKOe X03AICTBO
nocye pedopMmsl 1861 r. HoBhIM 3Tan B rpaxkgaHCKoM "packpernomenun’. HoBoe 3eMcKoe 1
TOpOJCKOe oyioxkeHus. [TonuTrKa B 0671aCTU MIPOCBEIIeHNs U 11eH3yphl. O01eCTBeHHOE
oBuxenue B 80 - Hau. 90-x rr. XIX B. BHemrnsasa nonutuka Poccuu B mopeOpMeHHBIHN IEPUOS.
BocTousnsiii Bompoc. A. T'opyakos. Poccus u o6benuuenue I'epmanun. Bopb0a 3a mepecMoTp
ycnoBuu [TapuKCKOro MUPHOTo forosopa. "Corw3 Tpex ummnepaTopos”. OTHoweHus: Poccun ¢
KutaewMm, fAAnonunen u CIIA. ITpucoenunenue K Poccuu Cpenneit A3uu. OdopMmienre ppaHKo-
pycckoro cor3sa. Pycckas KyneTypa XIX B.




Paspmen 7. Poccus u mup B XX BB.
[TpuYMHEL ¥ OCIIeACTBUS COOBITHH 25 OKTsI0ps 1917 r. I'paxkmaHCcKas BOWHA ¥ MHTEPBEHITUS, UX

pe3ynbTaThl U OoCHenCcTBusA. Poccuiickaa saMurpauus. ConuanbHO- SKOHOMUYECKOe Pa3BUTHE
ctpatsl B 20-e rr. HIII. ®opMupoBaHue OOHOMAPTUNHOTO IOIUTUYECKOT0 PeXUMa.
O6pa3zoBanue CCCP. KynbTypHas XKHU3Hb CTpaHHl B 20-e rT. BHemHsas monuTuka. Kypc Ha
CTPOUTEILCTBO COIan3Ma B ONHOX CTPaHe U ero nocjiencTBus. ConuanbHO-3KOHOMUYECKIE
npeobpa3oBanus B 30-e rr. CCCP HakaHyHe ¥ B Ha4YaJIbHbIM IIEPUOJ, BTOPOY MUPOBOM BOWHHI.
Benukast OTeyecTBeHHas BoiHa. ColMambHO-9KOHOMUYECKOE Pa3BUTHE, 00IIECTBEHHO-
MIONUTAYEeCKas KU3Hb, KyJIbTypa, BHeLIHdd nmonutika CCCP B mocneBoeHHEbIe TOAbL. X0I0gHAA
BolHA. [IONBITKY OCYIIECTBIEHUS MIOJUTAYECKUX U 9KoHOMUYecKux pedopm. CCCP B cepenune
60-80-x IT.: HapacTaHue KpU3UCHBIX gBNeHui. CoBeTckuu Cowo3 B 1985-1991 rr.
[ToctcoBeTckuii nepuop B uctopuu Poccuu. Ilepectpoiika. Pacnag CCCP. OkTsa6pbcKue
cobriTus 1993 r. CTaHOBIIEHKWE HOBOM POCCUUCKOM rocymapcTBeHHOCTH (1993-99 rT.).

Pasgen 8. Poccud u mup B Havane XXI BB.

Poccust Ha myTH pafiuKaabHOM COIIMaIbHO- SKOHOMUYECKOW MofgepHu3anuu. KynbTypa B
COoBpeMeHHOM Poccuu. BHentHenonuTuyeckas OesiTEIbHOCTb B YCIIOBUSX HOBOM
TeOIOIUTUYECKON CUTYaAIIUH.

P MupoBag UCTOPUSI B Hay XXI BB
KmnioueBble MUPOBBEIE COOBITHS B OLIEHKE COBPEMEHHON UCTOPUYECKOH IITKOJTHI
P 10. Hogeurtiasg uctopus Poccuu

KnioueBrie 0Te4eCTBEHHBIE COOBITHUS B OIleHKE COBPEMEHHOMN UCTOPUYECKOM IITKOJIBI

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

DK3aMeH

b1.0.02 Hugpopmamuka

Llenu 0CBOEHMS TUCLUUIIINHEL

Llenbio pemnofaBaHus OUCHUIIINHEL « UHPOpMaTUKa» SBISETCS:

IIOITOTOBKA OyIyIIMX CIIENMAMCTOB 110 HAIIPABIEHUIO CIIEIMAIbHOCTH,
BJIafIeIOIINX TEOPETUYECKUMY 3HAHUSIMU, TPAaKTUYeCKUMY HaBbIKaMU TPUMEHEHUS
IIePCIEKTUBHBIX METONOB, COBPEMEHHHIX CPEICTB MH(POPMAIIMOHHBIX TEXHOJIOTUHN U
YMEHUEM U UCIIOIH30BaTh 9TU 3HAHUS AJIS1 YCIIEIIHOTO OBJIaf€HUS TTOCIIeAYIOIINX
CIIeITaJIbHBIX TUCHUIIINH y4eOHOTOo II7TaHa; Pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH
CTY[IEHTOB ¥ YMEHMS PeIIeHus 3agayd Pa3/IMuHOro HalpaBlleHUs

MecTo gucuunavHel B CTpyKType OI1

Oucnunnuia «MupopmaTuka» 51.0.02 sBnseTrcs 0a30BOM OUCIUIIIMHONW LUKIIA
yueOHOTO IJlaHa MOATOTOBKM OaKalaBpuaTa N0 HampaBineHuio «11.03.02




I/IH(I)OKOMMYHI/IKaI_[I/IOHHBIe TEXHOJIOTUN U CHUCTEMBI CBA3U». I/I3yquHe OUCIIUIIIINHEBL
<<I/IH(1)OpMaTI/IKa>> OCHOBHIBAEeTCS Ha 0a3e 3HAHUU, YMeHI/IfI ¥ KOMIIETEHIIUH, IMOJIy4YE€HHEBIX
CTYyJEHTaMH B XO0[J€ OCBOE€HUA IMKOJIEHBIX KYPCOB.

TpebGoBaHUs K pe3ybTaTaM OCBOEHUS

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

- Cnoco0GeH IpUMEHSITh METOMEI ITOMCKA, XpaHeHus, 00pa00TKM, aHaIu3a U IPeCTaBJIeHUs B
TpedyemoM popmaTe nHGOPMAIIUK U3 PA3IMUYHBIX UCTOYHUKOB U 0a3 JaHHBIX, COOIIONAs IPH
3TOM OCHOBHEIE TpeOoBaHUs WHGOPMaNuoHHOM 6e3omacHocTH (OITK-3)

- Cnoco0GeH IOHUMATh IPUHITUIIE PA0OTHE COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUH U
KCIIONIb30BaTh UX IJIS peleHus 3afayd nmpodeccuonanbHor mestenbHocTU (OITK-4)

- Cnoco6eH pa3pabaThBaTh aJITOPUTMEI M KOMIILIOTEPHBIE ITPOIPAMMEBI, IPUTOOHEIE [JIs
npaktudeckoro npuMmeHenus (OITK-5)

- Crioco6GeH OCyIIeCTBIATh MIOKMCK, KPUTUYECKHY aHANTKM3 ¥ CUHTE3 HH(OPMAlLlUK, TPUMEHSITh
CHCTEeMHBIY TIOMXOI [ITIST PEIleHUs MocTaBIeHHbX 3amayd (YK-1)

CopepxkaHue OUCIUIIINHEI

Paspen 1. MopenvpoBaHKe KaK MeTO[I TO3HaHKA. ADXUTEKTypa U annapaTHble cpencTia [1K.
MopenupoBaHue Kak MeTof o3HaHus. O0BEKT, CyOBEKT, IeIb MofleNIupoBanus. Llenu, 3amayy,

pelllaeMble C IIOMOILBI0 MOAeNiel. JBOJOLUS U pa3BuTe KommnbeioTepos. ApxutekTypa [1K.
B3aumopencTBre OnepalOHHOY CUCTEME C allllapaTHLEIMU CPEeCTBaMU, OpaliBepaMu,
npuknagaeiM [10, BIOS, BuptyansaeiMu MamrnHaMu. 3arpy3ka OC. @aiioBele CUCTEMEI.
Kectkuyt guck. Tumsl haimoB (MCIOMHSIEMBIE U T.II.) MHOT03aJa¥HOCTb OHOIIPOIIECCOPHBIX
ITK. Upest OTKPBITHIX UCXOOHBIX KOMIOB.

Paspen 2. ALITI. KogupoBanue nHGOPMAIIWHN.

[TpuHIIMIIEL aHATIOTOBO-IIM(POBOT0 U 1K(pO-aHaI0r0BOr0 Ipeodpa3oBaHuii. Koguposanue
vHpopMauuu. [lepemayda aHaIOTOBHIX JAHHBIX C IIOMOIIBIO aHAIOTOBBIX CUTHANOB. Ilepemaya
M (POBHEIX JAHHBIX C TIOMOIIBI0 aHAIOTOBLIX CUTHAIOB. [lepeaya aHaIOTOBLIX JAHHBIX C
TTOMOIIIBIO ITM(GPOBLIX CUTHANIOB. [lepenaya 1u(POBLIX JAaHHBIX C ITOMOIIBLIO IX(PPOBHIX CUTHAJIOB
P [ToMexX0yCTONYUBEIE CII B II YU VH Malluu

Teopema Kortenbaukosa. [lenbra-Mmonynauus. [Ipunnuns Texronoruu 5G. IlomexoycTonyuBoe
KopupoBaHue. but yetnoctu. Kox Xemmunra. I'padudeckas untepnpeTtanus. Tabnuiia
XemMuHra. KogupoBaHue 4yuces. TpU IOAXOAA AJ1sI KOOUPOBaHUS OTPULIATEIbHBIX YMCE.

p 4. TTpUHLIUIEL WTBL UH Malli¥, KPUIITOT 15041

Cnoco0Onl o06ecrieueHust TalHbl nepenauu nHGopmanuu. [lludp Buxenepa. llludppoanue mpo
oMoty ciaydaiueix ynuces. [lludpoBanue ¢ MOMOIILIO IICEBAOCIYYaNHEIX yrces. TpeGoBaHuUs
OIS KPUIITOCTOMKUX X311 CyMM. Anroput™ Juddu-XsnnMmaHa. IneKTPOHHAS MOAIHUCH.
JINIeH3MOHHELIN KIIIOY.

Pazpen 5. [IporpaMMHEIe CpeICTBa peanr3alui NHOOPMAIMOHHLIX IPOIIECCOB

CnyxeOHble TPOTPaMMBbI, YTUIUTHL. [paiiBephl. ApXUBATOPH. AHTUBUPYCHEBIE TPOTPAMMEL.
BcTtpoennsie nporpammel. [Ipuknaguoe [10. ITpuknagHoe [10 crennanbHOr0 Ha3HaAYEHU .
Cpensl mporpamMmMupoBaHus. [IporpaMMHBIE CpefiCTBa AJIsI MOOUIIbHBIX YCTPOMCTB.
[TporpamMmMHEBIe cpefcTBa g nepudepuiHbx ycrpoucts. OCT P ISO/M3K 26300-2010




HWudopmarnonHas Texuonorus (MUT).

OO6I1mast TPYAO0EeMKOCTE TUCITUIIIHHEL
108 gac(oB), 3 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

b1.0.03 Iko0a02us

lenu ocBOeHUS OUCHUUIIIUHEL

Llenpio IpenoaBaHus QUCIIUIIIAHLL « DKOJIOTHSI» SIBIISIETCS:

IIOTOTOBKA 00yYaloIMXCs K COOMONEeHNI0 B paMKaX CBOeH po¢deCCHOHATbHOM
NesTeIbHOCTH YCTAaHOBIIEHHEIX 3aKOHOATEILCTBOM TPeOOBaHUH B 00/1aCTH
9KOJIOTHYECKOH 0e30IaCHOCTH U OXPaHbl OKPYKAIOIIeH CPemH.

MecTo pucuuniavHe B CTpykType OII1

OucuunnuHa «Jkonorusa» 51.0.03 aBiasgeTcsa OUCHUIIINHON 00S3aTENbHOM YacCTH
yueOHOTO IJlaHa NOATOTOBKM OakKalaBpuaTa 0 HampaBineHuio «11.03.02
NHDOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN U CHUCTEMBI CBI3W». M3ydeHHWe OUCIUMIINHEL
«JKOJIOTUSI» OCHOBHIBaeTCsI Ha 0Oa3e 3HAHUM, YMEHUN U KOMIETEHIIUM, MONYyYEeHHBIX
CTyOEeHTaMH B XO[e OCBOEHUS IIKOIbHBIX KYPCOB.

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

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

- Crioco6eH ompeensiTh KPYT 3aayd B paMKax [TOCTABIEHHOM 161 ¥ BLIOMPATh ONTHMAaIbHEIE
CIIOCOOBI UX PEIIeHUs, UCXOOs U3 JeMCTBYIOUINX ITPABOBLIX HOPM, UMEIOIIUXCST PECYPCOB U
orpanuuenui (YK-2)

- Crioco6eH co3maBaTh U MOAOEPKUBATh B [IOBCEIHEBHOM KU3HU U B TPO(EeCCUOHATIbHOM
mesiTeNbHOCTH 0e30MacCHbIe YCIIOBUS KU3HeNesITeIbHOCTH [JIsI COXPaHEeHUSs IIPUPONHON CPEe[IbI,
obecIrieyeHust yCTOMYMBOTO PAa3BUTUS OOIIIECTBA, B TOM YKCJIe IIPU YTPO3e U BOSHUKHOBEHUU
Ype3BbIYaWHBIX CUTyalllil ¥ BOEHHBIX KOHMIUKTOB (YK-8)

CopepxkaHue OUCIUIIINHBI

Paspmen 1. TeopeTnyeckre OCHOBEL 9KOIOTUH
HcxogHble MOHATHS: IPUPOa, OKpyXKalollas Cpefia, OXpaHa IIPUPOOE], OXpaHa OKpyXKarwllen




Cpe[bl, IPUPOAOIIOIb30Banue. [IpeagMeT 1 3ajlayy 9KOJIOTUM KaK HayKX U KaK MAPOBO33PEHU.
CTpyKTypa COBpeMeHHOU 3Kooruu. CoBpeMeHHBIN 3Tall IPUPOLOII0Ib30BaHUS U OXPaHbI
OKpyXKaromei cpensl. [IpuHIUIE], 3aKOHBL U TpaBuia PyHKIXOHUPOBAHHUS I'e0- U 9KOCUCTEM.
Ikomoruyeckue GakToprl cpensl. [IoHsITHE 3KO0NIOrHnYeckoro hakropa. Pa3noobpasue u
Krnaccudukaims GakTopoB cpefbl. 3aKoHH JInbuxa u lllendopna. [ToHATHSA TUMUTUPYIOIIETO
(dakTopa 1 9KOJIOTHUYECKOM HUIIK. AfanTalusg Opraiu3MoB K 9KOJIOTUYECKUM (PaKTopaM.
[TonaTtue agantauuy. Buasl agantanuid OpraHu3MOB K U3MEHEHUSIM 9K0JI0TU4eCKUX (aKTOPOB.
Paszpen 2. [TpupogHbie pPecypchl U rnobanbHble 9KONOTHYeCKHe TPO0IeME

[ToHsITHE 3KOJIOrMYeCKUX Mpo0IeM, MOOX0OH K UX KiacCu(PUKaUY U METOILI OIIEHKU OCTPOTHI.
AtmochepHEBIe, BOIHEIE, 3eMeNIbHbEIE, OMOTOTUMYeCKIe U KOMIIJIEKCHEIE 9KOJIOTUYECKHE
npo6eMbl. KpuTepuu O1leHKM OCTPOTH 3KOJIOTHYeCKuX 1mpobieM. ITogxons! K BHIEIEHUIO U
OlLleHKe IIPUOPUTETHOCTH I1006anbHEIX TpobieM. CocTaB U CTPYKTypa ri106albHBIX
3KOJIOTHYeCKuX mpobneM. [Iemorpadudeckas, sHepreTuieckKasi, MUHepalbHO-CHIPheBas,
IIPOAOBOJILCTBEHHAS MTPOOIEMHI.

Pasgen 3. ConranbHO-9KOHOMUAYECKNE aCIeKThl 9KOJIOTUHN

[TonsTHE O MPUPOIHKEIX pecypcax. Kimaccudpukanms TpupomHbIX pecypcoB. KagacTpe
MIPUPOAHBIX PecypcoB. HopMaTUBH KaueCTBa OKPYXKalolllel Cpedbl. KOJIOTUYeCKre CTaHOapThHI.
ConuanbHO-9K0JI0THYecKre KOHOMUKTH. OCHOBHBIE THIIHI COIMATbHO-3KOJIOTUYECKUX
KOHGIUKTOB. OKOJI03KOJIOTUYECKUY MTHap.

P 4, ATm HBIU B XU MBI €T0 OXPAHEI

CocTtaB aTmMocdepHOTo Bo3ayxa U QyHKIUKM aTMOCGhepH B ri1obanbHOM reocuctemMe. CBONCTBA
Hanbosiee pacIPOCTPaHEHHBIX BEIIECTB, 3arPSA3HSIIOMINX aTMOCPEPHEIH BO3AYX. ATMOChHEPHEBIN
cMoT u ero Bupgsl. [Ipo6nemMa rinobanbHOro noTtemienus. [Ipo6ieMa aTMoChEpPHOTO 030Ha.
[Tpobmema KMCIOTHBEIX HoxKael. OCOOeHHOCTH MUKPOK/IMMATA ¥ JIOKAJIbHOE 3arPsi3HEeHNe
BO3[yXa B ropofiax ¥ MPOMEIIIJIEHHEIX 30HaX. AIMUHACTPATUBHEIE U 9KOHOMUAYECKHE
MeXaHU3MEI OXpaHBl aTMOC(hEPHOro Bo3ayxa. HopMupoBaHue 3arpsa3HeHus aTMOChHepHOTo
Bo3ayxa. OCHOBHEIE HaIlpaBJIeHUA OXpPaHbl aTMOC(HEepHOro Bo3ayxa. OCHOBHBIE THUITHI
TIbIJIETa3004YHMCTHOT'0 060PYNOBaHUS ¥ IPUHIUIIEL €70 PadOTHI.

Pasgen 5. BonHEIe pecypchL ¥ UX OXpaHa

Bopnnble pecypchl 4 uX BO300HOBIEHNE. AHTPOIIOTEHHbIE H3MEHEHUS 3JIEMEHTOB
TUOPOJIOTHYECKOTO LIKKJIa M UX MOCNIeACTBUSA. ICTOUHUKY 3arps3HEHNS II0BEPXHOCTHHIX 1
mopi3eMHEBIX Bofl. CBOMCTBa Hanboee pacIpoCTPaHEHHBIX BEIIECTB, 3arPA3HAIOIINX
ITIOBEPXHOCTHRBIE U MOA3EMHBIE BOOL. IPTpoduKalys BogoeMoB. CaMOOYUIIIEHHE.
ATMUHUCTPATHUBHBEIE M SKOHOMUYECKNE MEXaHU3MBI OXPaHbl BOOHLIX 00BeKTOB. HopMupoBaHue
3arpsisHEHUsT TOBEPXHOCTHRIX U ITOJI3eMHHEIX Bofl. OCHOBHBEIE HAIPaBIIEHUST OXPaHBI BO:
COBEPIIIEHCTBOBAHKE TEXHOJIOTHUM U CHUXKEHUE BOTOIOTPEOIEHNS.

Pasgen 6. 3emnenons3oBaHue

3eMnenonb3oBanue. KOpugnyeckrve 1 9KOHOMUAUYECKHNE MeXaHU3Mbl perynupoBaHusi. Kateropuu
3eMelb. 3eMeNlbHbIE PECYPCHl U MMOYBLI: COOTHOIIIEHUE TOHATUN. MeCTO IT0YB B 9KOCUCTEMAX.
O60opaynuBaeMOCTh IIOYB. 3arpsi3HeHNe U HapyIIeHus 3eMeJlb. PeKyIbTHBAIIHS.

P 7 HU TX0OaMu

3akKoHOMmaTeNbHEIE TPeOoBaHUs K o0paleHuio ¢ 0TxogamMu. OCHOBHBEIE BUIHI ITPOMBIIITIEHHBIX
OTXOMIOB ¥ METOMHBI UX yTUNu3aluuu. CelbCKOX03AUCTBEHHBIE OTXOOEL. TBEpPOble KOMMYHAJIbHEIE
OTXOMHBI ¥ CITOCOOBI UX YTUIU3ALUNU. DJIEKTPOHHEIE OTXOMHI, ITPOOIEMBl UX YTUIU3ALUY U TIYTH UX
pelieHus.

O61mast TPyA0EMKOCTb OUCIUTITAHEL

72 gac(oB), 2 3ET




dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

b1.0.04 IIpaeosederHue

lenu ocBOEHUS OUCLUUIIIUHEL

Llenbio mpenofaBaHus OUCHUIINIUHE «[IpaBoBeOeHUE» SABISIETCS:
dbopMmupoBaHue 6a30BHIX 3HAHUM (MTPeACTaBlIeHNI) 0 TOCYOApCTBe U IIpaBe Kak
0co00M TIOPSITKE OTHOIIEHUH B 00IECTBE, a TaKxkKe 00 0COOEHHOCTSIX OCHOBHEIX
OTpacier POCCUMCKOro IIpaBa.

MecTo pucuuniavHe B CTpyKType OII1

Oucnunnuia «IIpaBoBemenue» 51.0.04 siBnsetrcs 06a30BO¥ OUCHUIIIMHONW HUKIIA
yueOHOTO IJlaHa NIOATOTOBKM OakKalaBpuaTa 0 HampaBineHHio «11.03.02
NHDOKOMMYHUKAIIMOHHEIE TEXHOJIOTUN U CHUCTEMBI CBI3U». M3ydeHHWe OUCIUMINHEL
«[IpaBOBemeHUEe» OCHOBHIBaeTCS Ha 0a3e 3HaHWM, YMEHHH U KOMIETEHIUH,
IIOy4YEHHBIX CTy[I€HTaMH B XONE€ OCBOEHHUS IIKOJIbHBIX KYPCOB.

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

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

- Crmoco6eH ompenensiTh KPYT 3aflad B paMKax [IOCTaBJIEHHOM 1IeNId U BEIOMPATh ONTUMAJIbHEIE
C10COOBI UX PEIIeHUs, UCXOMs U3 IefCTBYIOIIUX TPABOBEIX HOPM, UMEIOIIUXCS PECYPCOB U
orpanuuenui (YK-2)

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

CopepxkaHue OUCIUIIINHEI

Paszgen 1. OCHOBHL TeOpUY rOCYyAapCTBa U IpaBa
[Tonstue npasa. [ToHgTHe rocygapcTBa. KoHIenuy IporucxXoXaeHusl ToCygapcTBa U Iipasa.

Hopwma npaBa. HopMaTHBHO-IPaBOBEIE aKTHI.

Paspen 2. OTpacnu npaBa B PO

KonctutyunornHoe npaBo. ['paxpaHcKoe npaBo. TpymoBoe npaBo. CeMeiiHOe IIpaBo.
HWHpopMaImoHHOE ITPaBo.

Pazpen 3. MH(oOpMaImoHHOe IpaBo

CTpyKTypa u cofepXaHue HHPOPMaLXOHHOIO IIpaBa

Pasmen 4. 3BomonyMg CUCTEMH IIpaBa
OTarkl 9BOJTIONUY CHCTEMEI ITpaBa




OO611ast TPyA0EMKOCTDb OUCLUATIINHEL
72 gac(oB), 2 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

b1.0.05 ®u3uueckasa Kyabmypa u cnopm

Ilenu ocBOEHUS OUCLUUIIIUHEL

Llenbio IpemofaBaHus QUCHUIITUHLL «Du3ndecKasi KyIbTypa U CIIOPT» SBISETCS:

nu3ydeHue u popMupoBaHre GU3NIECKON KyIbTYPhl TUYHOCTU U CIIOCOOHOCTH
HaIpPaBJIEHHOT0 UCII0Ih30BaHUs Pa3HOOOPA3HEIX CPECTB GU3NIECKON KYIbTYPH,
CIIOpTa ¥ TypX3Ma [Jig COXpPaHEeHUS U YKPEeIJIEHUS 3[M0POBbs, MCUX0DU3UUECKON
TIOJITOTOBKY ¥ CAMOIIOATOTOBKY K OyayIed KuU3HU U MTPOGeCCUOHANIbHON NeITETbHOCTU

MecTo pucuuniauHel B CTpyKType OI1

HucuunnuHa «®u3mdeckasa KynbTypa u crnopt» b1.0.05 aBngeTcs OUCIUIIUHOU
00s13aTeNbHOM YacTH y4eOHOTO IIJTaHa IMOATOTOBKM OaKajaBpuaTa II0 HaIpPaBIEHUIO
«11.03.02 MHPOKOMMYHUKAIMOHHEIE TEXHOJIOTUX U CUCTEMHl CBA3U». M3ydyeHue
OUCIHUTIINHEL «Pu3ndecKas KyJIbTypa U CIIOPT» OCHOBBIBaeTCs Ha 0a3e 3HAHUM, YMEeHUU
Y KOMIIETEHLIUH, ITOTy4eHHbIX CTYOeHTaMHU B XOfle OCBOEHHUS IKOIbHBIX KyPCOB.

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

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

- Crioco6eH monepKrUBaTh NOKHBIN YPOBEHD (GU3NUECKOI TOATOTOBIEHHOCTH IJIS
obecreyeHus TIOJTHOLIEHHOHN COITMaIbHOM U ImpodeccroHanbHOM nestenbHoCTH (YK-7)

ComepKaHne OUCIUIIINHEL

Pazpen 1. TeopeTrueckye OCHOBL (DU3NUYECKON KVIIBTYPHL.

du3uyeckas KynbTypa B IpodecCrOHaIbHOM IOATOTOBKE CTYOEHTOB M COIIMOKYILTYPHOE
Pa3BUTHE JTUYHOCTH CTymeHTa. ColuanbHO-0M0IOTUYECKIE OCHOBH (PM3UUECKOMN KYIbTYPHL.
OcHOBEI 370POBOT0 00pa3a XKU3HU U €T0 OTPaXKeHUe B MPo(eCcCuoHaTbHON NesITEeTbHOCTH.
OG6rmas ¢pu3uyecKast ¥ CIOPTUBHAS IOATOTOBKA CTYIEHTOB B CUCTeMe (HU3UUECKOT0
BOCIIUTaHUSA. MeTOIUYECKHE OCHOBBI CAMOCTOSITENIbHBIX 3aHATUHN GU3NYECKUMU YIIPaXKHEHUSIMU
¥ CaMOKOHTPOJIb B IIpotecce 3aHATui. [IpodeccruoHanbHO-IpUKIagHas Gpuandeckas




MIOITOTOBKA OyIYIINX CIIEINaIiCTOB

Pasmen 2. Ba30BuIY KOMIIIEKC VIIpaxkKHeHUH 110 0611ei Gu3ndyecko MoaTroToOBKe.

Kommnekcrl yrpaxXHeHuu o01iel GuandecKoi MOATOTOBKY TPEeHUPOBOYHOM HANpaBIeHHOCTH:
o0I1ee 03I0POBJIEHNE OPTaHU3Ma; IoepPKaHue CIIOPTUBHOM (GOPMEI Ha OIIpPeneIeHHOM
YPOBHE; KOMITJIEKCHOE pa3BUTHE PU3NIECKHUX KQUeCTB; KOMIIJIEKCHAS MPpopaboTKa MBIIIeYHEIX
rpynn

Paspmen 3. OcHoBHBIE pa3fesbl PU3nYeCcKOoM IOATOTOBKH,

dusnyeckue yrpaxXHEHNUS U3 pa3fesioB: TUMHACTUKA U aTleTu4decKas IIOATO0TOBKA, YCKOPEHHOe
nepeaBUXKeHUe U JIeTKasl aTJIeTUKa, CIIOPTUBHEIE U MMOOBUXKHEIE UTPHI

OOI1mast TPYAO0EMKOCTD OUCITUIIITNHEL
72 gac(oB), 2 3ET
dopMa IpOMeKyTOUHOU aTTeCTalluu

3auger

b1.0.06 HhiiceHepHasi u KoMnbliomepHas 2paguka

Lenu ocBoeHUST TUCHUILINHEL

Llenbio mpenofgaBaHus OUCHUIIIUHLE « THXKeHepHas ¥ KOMIIbIOTepHas rpadguka»
SIBIIETCS:

dbopMupoBaHue pyHIaMEeHTAIbHBIX 3HAHUM OyIYITUX CIIEIMaIuCcTOB B 00/1acTH
MOZENIUPOBAaHUS U3[EIUN U CO30aHUs IPOEKTHO-KOHCTPYKTOPCKOU M TEXHOJIOTUYECKOU
OOKYMEHTAIIUH C MCII0Ib30BaHHEM COBPEMEHHBIX METOMOB M CPEACTB MH(POPMAIMOHHEIX
CPE[ICTB ¥ TEXHOJIOTHY , IPUMEHEHNE MTOyYeHHbIX 3HaHUY U YMEeHUH I YCIIEITHOTO
OBJIA€HUS TIOCNIEAYIOUIMMY CIIeIMaTbHEIMU TUCHUIIINHAMY y4eOHOTOo IITaHa.

MecTo pucuuniavHel B CTpykType OII1

Oucnunnuda «VHXeHepHas U KoMmmbloTepHas rpaduka» B1.0.06 gBngercs
OUCLUIIMHON 0053aTeNbHON YacTU y4yeOHOro IJlaHa MOATOTOBKM OaKajaBpuaTta IIO
HanpaBneHuio «11.03.02 Ma)oKOMMYyHHUKALIMOHHBIE TEXHOJIOTUM U CACTEMBI CBI3U».
W3yuenue pucuunnuHel «MHXeHepHas U KOMIbIOTEePHas rpaduka» OCHOBHIBAETCS Ha
0a3e 3HAHUM, YMEHUN U KOMIIETEHUUH, MONYYEHHBIX CTYleHTaMu B XOOe OCBOEHUS
IIIKOJIBHEIX KYPCOB.

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIUIMHEL HallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMINAX KOMIIETEHITNN:
B cootBeTctBUE ¢ PT'OC:
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- Cnoco0OeH IOHUMATh IPHUHIUIIE PaO0TH COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJIOTHH U
KCIIONIb30BaTh UX OIS PellleHus 3amad npodeccruoHanbHou gesatenbHocTH (OTIK-4)

CopepxkaHue OUCIUIIINHEI

Pasmen 1. BRepenne. MeTonwl mpoenupoBanus. 3d MonenrpoBaHue.
[TpeomeT Kypca, ero pojib U 3HaYeHHE B ITOATOTOBKe NH&KeHepa. MeTOob

nmpoenupoBaHus.lleHTpanbHOE U MapainelbHOe TPOEeIMPOBAHNE U UX OCHOBHEIE
cBoiicTBa.CucTeMa ABYX U TPEX IJIOCKOCTeH. 3d MofenupoBaHue.

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

[TonsTHS 0 CTaHmapTe U cTaHmapTulauuu. Kateropuu cranmaptoB. CtanmapThl ECK]I:cocTas,
knaccudukaius, o6o3Hauenus.Ctangaptel ECK]II Ha odhopMiieHrEe YePTEXKEN:

dbopmaThl, MacmTabbl, TUHUY, MPUPTH depTexkHbIe. OopMueHre 1 YepTexka.

Pasmen 3. M3o6paxenus.Hanecenne pa3MepoB Ha YepTexKax.

Knaccudukaius n300paxkeHuil: BUIH, pa3pe3bl, CEYEHUS U BHIHOCHEIE 3JIEMEHTHI. YCI0BHOCTH
U yIpoIeHus B udobpaxeHusx. ['paduyeckoe n3obpaxkeHre MaTePUasioB Ha yepTexkax. OOIIme
IIpaBUJia HaHECEHUSIPAa3MePOB Ha YepTeKaX(BLIHOCHBIE, pa3MepPHEIE TMHUY, Pa3MepHBIe YUCTa,
YCJIOBHBIE 3HAKM).

Pasgen 4. YepTexXu geTanen.

Bupbl u3menui ¥ KOHCTPYKTOPCKUX TOKYMeHTOB. O603HaYeHNEeKOHCTPYKTOPCKUX TOKYMEHTOB.
YepTexku meTasiel: cogepxkanue u TpedoBaHue K odopmiaeHuio. CBs3b POPMEI meTanun
cHeoOXoguMBIMYKCIIOM H300paxkeHuil. Beibop rimaBHOro n3odpaxkeHus. OCHOBHbIE METOOUKH
Ha3HayeHUs Yucjla pa3MepoB HauepTexke: pa3Mephl GOPMHI ¥ B3aUMHOI'0 PACIIONIOKeHusT, 6a3hl
IUIS1 OTCYETa pa3MepoB. YCIOBHOCTH U300paxkeHus: pe3bObl Ha CTEPXKHE U B OTBEPCTHH.

Pasmen 5. KOHCTpPYKTOpPCKas JOKYMeHTalus Ha CO0POYHYI0 eguHUIY.F1300paKeHns pa3bEMHBIX

Y HepPa3bEMHBIX COEIMHEHUH.
KoHCcTpyKTOpCKas qOKyMeHTalus Ha COOPOUHYIO eqUHUIY. BUIEl UepTekel 1 UX Ha3HaueHus.

COOpOoyYHHIH YepTEXK: comepKkaHne U TpeboBaHue K opopmiennto. CuenubuKaIims:
Ha3HAYEeHUEUTIOPSIOK3aIoIHeHUsI. BUOEl pa3bEMHBIX COeqUHEeHUM, BUIbl HEpa3bEMHBIX
COoeqUHEeHUH.

Paspen 6. YTeHure U neTanupoBaHue YepTeka COOPOYHON eIUHUIIHL.

OO1mas MeToMKa YTEeHHS YepTexka COOPOYHOM eOUHHULILL. Y4eT YCIOBHOCTel n300paxkeHus Ha
cOOpPOYHHIX YepTexkax. [TocnemoBaTeIbHOCTh YTEHUS U 0COOEHHOCTH HeTaipPOBaHUS.

Pasgen 7. CxeMbl 371IeKTpUYeCKue.

O61mue TpeOOBaHHUS K BBHIIIOTHEHHUIO 3JIEKTPUYECKHUX CXeM. [IpaBuia BHIIOTHEHUS
MPUHIUIIHAIBHEIX cxXeM. [TpaBuiia BEIITOJTHEHUS ITePeYHs 3JIEMEeHTOB.

OO1mast TPYAO0EMKOCTD AUCIUIIIMHEL
72 gac(oB), 2 3ET
dopMa MPOMeKyTOUHOM aTTECTALUN

3aueT
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b1.0.07 ®u3uka

lenu ocBOEHHUS OUCUUIIIUHEL

Llenpio pernofaBaHus QUCLUIIINHEL «PU3UKa» ABIIAETCA:
byHOaMeHTalIbHas IOATOTOBKA CTYAEHTOB 110 (pu3nke; GopMUPOBaHIE HaBLHIKOB UCIIOIb30BAHUS
OCHOBHBIX 3aKOHOB OUCIUIIJIMHEL K PELIEHUI0 3a/la4, CBI3aHHBIX C TPO(eCcCUOHaTbHON
OesaTeNbHOCTEIO; GOPMUPOBaHUE Yy CTYOEHTOB HAyYHOTO MUPOBO33PEHUS, YMEHUS
aHaIM3UPOBaTh ¥ HAXOOUTh METOOHI PelleHus Gu3ndecKux mpodaeM, BO3HUKAIOUIMX B 00J1aCTH,
CBSI3aHHOU C IPO(eCCUOHATbHOU NeITeIbHOCThI0. AKTYalbHOCTh U3yUeHus yueOHOI
OUCIUIIIMHBL B paMKaX OCHOBHO#M MpodeccruoHanbHOM 00pa30BaTebHOM
mporpaMMebl 00yCIOB/IEHa HEOOXOOUMOCTHI0 OCBOEHHUS CTYAEHTaMHU OCHOBHBEIX 3aKOHOB
KJIaCCUYEeCKOU MeXaHWKH, 3IeKTPOAMHAMUKY; OCBOEHNE METONOB PELIeHNST TUITNYHEIX
bu3nYecKux 3afay, U3y4eHuss MEeTONOB TPoBeeHUust U 00paboTKY HU3UYECKOTO IKCIIEPUMEHTa,
YTO MO3BOJISIET GOPMUPOBATH U Pa3BUBaTh 00IIenpPodecCuoHaTIbHEIE KOMIIETEHINY OYAYIIeTro
CIenuanucTa.

MecTo gUCHUIIKAHE B CTPYKType OII

Oucnunnuia «®usuka» 51.0.07 gBnsieTcss QUCHUIIAHON 00513aTEIbHON YacTH yueOHOTO
TIJlaHa MOATOTOBKYU OakaslaBpuaTa 1o HampasiaeHuio «11.03.02 NuDoKoOMMyHUKAIIMOHHEIE
TEXHOJIOTHU ¥ CUCTEMHI CBSI3U». V3yueHune OuCHUIIUHB «OHU3uKa» OCHOBBIBaeTCS Ha Oase
3HAHWUM, YMEHUU U KOMIIETEHLUY, MIONy4YEeHHBIX CTYIeHTaMHU B XO[le OCBOEHHUS LIKOIbHBIX
KYPCOB.

TpeGoBaHus K pe3ynbTaTaM OCBOEHUS

[Tpotiecc u3ydyeHUsT QUCHUIIINHEI HAllpaBlieH Ha (GOPMUpPOBaHUE CIEOYIOIMINUX KOMIIETEHIINM:
B cootBeTcTBUU ¢ PTOC:

- Crioco6GeH UCIIOJIb30BATh MOJI0KEHUS, 3aKOHEl U METOIHEl €CTECTBEHHBIX HayK X MaTEMaTUKH [T
pelenus 3afgayd nHKeHepHoU mesaTenbHOCTH (OITK-1)

- Cnoco0eH caMOCTOSITETbHO ITPOBOIUTEL 3KCIIEPUMEHTaIbHbIe HCCIeN0BaHMs M UCIIOIb30BaTh
OCHOBHBIE ITpHEeMBI 00pa00TKY U MpefiCTaBIeHNS MMONy4YeHHEX faHHbX (OITK-2)

- Crioco6GeH OCyIIeCTBIATh IOKWCK, KPUTUYECKW aHANIM3 ¥ CUHTEe3 HH(pOpMaLUK, TPUMEHSITh
CHCTEMHBIY MOAXO[ TS pellleHus mocTaBiaeHHbX 3agayd (VK-1)

CopepxaHre TUCHUIIINHEBI

Pazpgen 1. Mexanuka
KuHeMaTuKa MaTepruanbHOM TOYKM. 3aKOHE HbI0TOHA. 3aKOH U3MEHEHUS U COXPAaHEHHUS UMIIyJibCca

CUCTEMEI MaTE€PHUAJIBHEIX TOYEK. MomMeHT HUMIIYJIbCa. 3aK0H U3MEHEHHUS U COXpaHEHUSI MOMEHTa
HMMITYJIbCa CUCTEMEI MaTE€PHUAJIBHEIX TOYEK. MomMeHT HWHEePIHHU TBEePOOoro Tejla. OcHOBHOE
YPpaBHEHNE NMHAMUKHN BPAIIATEJIbHOTO OBU2KEHU . Pa6oTa CHUIIHL. KOHCGpBaTI/IBHBIe cunbl. CBSI3b
KOHCGpBaTHBHOﬁ CUJIBI ¥ TIOT€HIIMAIbLHON OHEPIruun. 3aKOH U3MEHEHUS U COXPaHEeHUusa TIOJTHOH
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MeXaHU4YeCKOU SHEPTHH.

Pazpen 2. OnekTpocTaTUKa

OnekTpudeckui 3apsmn. 3akoH KynoHa. 9meKTpocTaTudecKoe 1ojie B Bakyyme. BekTop
HaIPSKEHHOCTH 371eKTPUYEeCKOro mnojsg. CUIoBLIE TUHUM. JIIEKTPOCTaThdYeCcKas TeopeMa ["aycca.
[ToTeHIMANbHBIN XapaKTep 3JIEKTPOCTaTUYECKOro mojisd. [[U3JIeKTPUKH B 3JIEKTPOCTAaTUYECKOM
nosie. [IpOBOMHUKY B 5JIEKTPOCTATUYECKOM I10JIe. DJIEKTPOEMKOCTh IPOBOJHKKA ¥ KOHIEHCATOpa.
OHeprust B3auMOJIENCTBHUS CUCTEMEI 3aPSII0B. JHEPTHs 3apSIKEeHHOT0 KOHIeHcaTopa. O6beMHas
IIJIOTHOCTb S9HEPTUHU 3IEKTPHUUECKOTO II0JI.

Pazpgen 3. SmeKTpHYECKUU TOK

ONMeKTPHUUECKUY TOK U €ro XapakTepucTuku. 3akoH OMa. I[IC. 3akoH OMa A1 HEOTHOPOIHOTO
y4acTKa Lemu.

Paspgen 4. MarHuTHOe 1one

MaruutHoe nosie. Cuna JlopeHiia. 3akox bBuo - CaBapa - Jlannaca. Cuna AMnepa. KoHTyp ¢ TOKOM
B MarHUTHOM I10J1e. MarHUTHOeE I10Jie B BellleCTBe. BUObI MarHeTUKOB.

Pazpgen 5. SneKTpoMarieTu3m

fBneHVe B3aUMHOM UHOYKIWU. OHEPTUsI MarHUTHOIO T0Jd. BUxpeBoe anekTpuyeckoe moine. Tok
cMemeHus. CucreMa ypaBHeHUM MakcBerna.

P K HYS Y BOJIHEL

['apmoHuyeckue Konebanus. CBoOOIHbIE He3aTyxalolllue rapMoHndeckue Konebauusi. CBoOooHbIE
3aTyxalomue Kojie0aHus B MEXaHUYECKOM CUCTEME U 3JIeKTPUYEeCKOM KOHTYpe. CloxkeHue
KonebaHuil. BeIHyXeHHEIE Kojle0aHUsI B MeXaHUY€eCKO CUCTeMe U 3IeKTPUYEeCKOM KOHTYDE.
BosnHb 1 ux xapakTepuctuku. UHTepdepenius BonH. CTossuue BONHBEL. CKOPOCTh
pacmpocTpaHeHus YIpyrou BoMHE. UHTEHCUBHOCTD BOJIHBEL. JJI€EMEHTH aKyCTUKU. DPDHeKT
Iomnepa. YpaBuernue [Janambepa Ojist 971€KTPOMAarHUTHOM BOJIHE. CBOMCTBA 3JIEKTPOMATrHUTHEIX
BonH. MHTEeHCHBHOCTE OMB. 'eomeTprdeckas ontuka. [Ipuniun ®epma.

OO61ast TPymOEeMKOCTh AUCITUIIIHHEL
396 gac(oB), 11 3ET
dopma IpoMeRKyTOYHOU aTTeCTaluu

DK3aMeH

b51.0.08 Buwicwasa mamemamuka

Llenu 0CBOEHMS TUCHUIIINHEL

Llenbio IpemomaBaHus QUCHIUIITMHEL «BRICIIass MaTeMaThKa» SIBIISIETCS:
dbopMupoBaHue 3HAHUM, YMEHUM 1 HAaBLIKOB, IIO3BOJISIONINX ITPOBOOUTD
CaAMOCTOSITEIbHBEIN aHaJIU3 MP00IeM, BO3HUKAIOIINX B PA3JIMYHEIX 00/1acTIX
IpodheCcCuoHaIbHON OeATENBHOCTH.

MecTo pucuuniavHel B CTpyKType OI1

IOuciunnuHa «Bricmas MateMatuka» b1.0.08 aBiseTcss OUCIUIUIMHON 00s13aTeIbHOMN
YacTH y4eOHOTO IJlaHa NOATOTOBKM OaKajaBpuaTa o HampaBieHuio «11.03.02
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I/IH(I)OKOMMYHI/IKaI_II/IOHHBIe TEXHOJIOTUN U CHUCTEMBI CBA3U». I/I3yquHe OUCIIUIIIINHEBL
«BrIcIIasi MaTeMaTHKa» OCHOBHIBAeTCS Ha 0a3e 3HAHUH, y'MeHI/IfI ¥ KOMIIETEHIINH,
IIOJIY4EHHBIX CTYOEHTAaMH B XO01€ OCBOEHU S IMTKOJIBHBIX KYyPCOB.

TpebGoBaHUs K pe3ybTaTaM OCBOEHUS

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

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

CopepxkaHue OUCIUIIINHEI

Pasgen 1. SneMeHTH anreGpel
KommnekcHble yrciia B anredpandeckor Gpopme; apubMeTHUECKHEe ONepaIuy Haf HUMH.

YMHOXKeHNe, JelleHre U BO3BeleHUE B CTElIeHb KOMIIJIEKCHBIX YMCeNl B TPUTOHOMETPUYECKOU
¢dbopme. M3BneyeHne KOPHS U3 KOMIJIEKCHOTO YMCJia B TPUTOHOMETPUYeCKou ¢popMe.
OKCIIOHeHTa KOMILIEKCHOTO apryMeHTa. KoMmieKkcHbIe Yucia B MoKa3aTeIbHOM (opMe.
Jlorapudm, CUHYC 1 KOCUHYC KOMIIJIEKCHOTO apryMeHTa. Onepanuy Haj MaTpUIlaMH.
Omnpepenutens. MUHODPH U anrebpandeckue gonoaHeHns. CBOMCTBa ONpeenuTens. Pelenne
CUCTeM IMHEWHBIX YpaBHEHUM 110 TeopeMe KpaMepa u ¢ mOMOIIbI0 00paTHOM MaTpUlbl. PaHT
MaTpunsl. TeopeMa Kpornekepa-Kanenu. Metop 'aycca. 971eMeHTH BEKTOPHOM anreOpHl.
[IpsiMast u IIJIOCKOCTb.

Paspen 2. [Ipenen v HeIPePHIBHOCTD

Ompepnenenus npepenoB ¢yukuuii. [Ipumeprl. Onpenenenue 6.M. beckoHe4uHO GObIINE.
3ameuatenbHble Ipenensl. CpaBHeHue 6.M. Tabnuua 6.M. CBoiicTBa mpenena. CBoMCTBa
HepepHBHBIX QyHKIUU. Teopemnl Beliepirrpacca u bonbiiano - Komu. OgHOCTOPOHHYE
Ipepnesnbl. Pa3peiBH U UX KJlacCUDUKALUA.

p u HIMaJIbHOE UCYUCIIEHU

[TpousBopnas ¢pyukunu. Kacarenvras. [IpousBogHas CyMMEl, TPOU3BENEHUI U YaCTHOTO.
[TpousBomHas cinoxHoM GyHKIMu. [IporsBogHas oOpaTHOM GyHKIMU. JIorapudMuieckas
mpou3sBogHasi. Tabmuila Mpou3BOAHBIX. [IpOM3BOAHAS CTEIIEHHO-TI0OKAa3aTeIbHON QYHKIIUHU.
Teopems! Pons, Jlarpanxka u Komu. ITpaBuno Jlonutansa. SKCTpeMyMbl GyHKIIUH OTHOU
nepeMeHHOU. BhmyKmocTh GyHKIUKU. ACUMITOTH. OYHKIIMY MHOTUX ITIePEMEHHBIX. YacTHEIE
npou3sBogHbie. [TonnHeii gudpdepenunan. IuddepeHnupoBanme CI0XKHON QYHKIIMN MHOTHUX
nepeMeHHBIX. [luddepeniupoanre GyHKINY, 3afaHHON HesABHO. [Ipon3BofHas o
HamnpaBieHulo. [pafueHT. OKCTpeMyMbl QYHKIMN MHOTUX IEpEeMEHHBIX.

Paspen 4. iHTerpanbHOe UCYUCIEHNE

Ouddepennuan pyukuuu. [Ileppoobpa3nas ¢yHKIK. HeompeneneHHbI UHTETPAJ U €T0
cBoMcTBa. TabnuIla MHTETPaIoB U IPUMEPHL. 3aMeHa MepeMeHHOM B HeOolpeneeéHHOM
uHTerpane. MHTerprpoBaHue 1o 4acTaM. MHTerprpoBaHue palioHaIbHEIX JPO0ei.
Onpepenénnbiil uHTErpasn. Onpenenenue u cBoicTBa. Teopema o cpenHeM. Teopema bappoy.
®opmyrna HeioToHa-JIeliOHMIa. 3aMeHa TIepeMeHHOY ¥ UHTErpUpPoBaHue 10 YacTsM B
olipenen€HHOM uHTerpane. Heco6cTBeHHEIN nHTerpat. [IpuMeHeHne nHTerpana (miomanb,
00BEM).
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Paspmen 5. KpuBonuHeWHbIE MHTETPAIL I€PBOTO M BTOPOT'0 THUIIOB.
KpuBonuHeiHbEE HHTETrPabl IIEPBOT0 TUHa. KpuBONMMHEHBIE HHTETPaIbl BTOPOTO THUMA.

Pazpen 6. JIBOiiHOM MHTerpall.

[BOIHOM ¥ TOBTOPHBINM MHTETpasbl. [IBOMHON UHTETpal B IOISPHEIX KoopauHaTtax. Popmyra
['puHa. YcnoBue HE3aBUCUMOCTY KPUBOJIMHEMHOTO MHTErpasia OT IIyTU UHTeTPUPOBaHUS;
noreHuanbHas QyHkuusa. @opmyna ['puHa. YcnoBue He3aBUCUMOCTU KPHUBOJIMHENHOTO
HMHTerpasaa OT IyTH UHTErPUPOBaHUS; TOTeHI[MaIbHas PYHKLINA.

Paspen 7. [ludbdepeHnanpHbie YpaBHEHNS.

[TonsaTtue puddepeHINanbHOrO ypaBHeHUs. 3agada Koiu, TeopeMa CylieCTBOBaHUS U
eIMHCTBEHHOCTH, 0011Iee pelleHne, o0UMY UHTETPal. YPaBHEHUS C Pa3elIsTIOIMIIMUCS
IepeMeHHBIMU. JIMHEeVHbIe YpaBHEHUS [IePBOro IopsAaKa. YpaBHeHUe bepHysnu. YpaBHEeHUS B
monHbIX auddepeHranax. YpaBHeHUs IOPSIKa BHIIIE IEPBOT0. YpaBHEHUS, NOMYyCKaOIIe
TIOHUXKEHMe TopsaKa. JIMHelHbe YPpaBHEHUS BTOPOTO OPSIIKA; TEOPEeMEI 00 OnpefenuTesne
BpoHckoro, o011ue peleHnuss ODHOPOOHOTO U HEOMHOPOOHOTO YpaBHEHUM. MeTo[ Bapralluu
MIOCTOSTHHBIX. PellleHre TUHEWHBIX OMHOPOOHBIX YPaBHEHUY BTOPOTO MOPSAKa C IOCTOSHHBIMU
Ko3hduimenTamMu. PellleHre TMHENHBIX YPaBHEHUM BTOPOTO MOPSOKa C IOCTOSTHHBIMU
K03hUIMeHTaMu U CIIelldaIbHOM IIPaBOM YaCThIO.

P II BaHU I

[TpeoGpa3oBanue Jlamnnaca. M306paxkeHus eqUHULLL, CHHYCa ¥ KOCUHYCA. TeopeMbl CMEIeHus,
3amas3gelBaHus, nogo0usi, nuddepeHIIMPOBaHNUS OpUrUHasa U n3o0paxenus. Tabnuia
OpuruHasoB ¥ u3obpaxenuii. Pemenve quddepeHnranbHbX YPaBHEHUN METOIOM
npeobpa3oBanus Jlanmaca. TeopeMbl 0 CBEPTKe U 006 HHTEerpupoBaHuu opurrHana. Popmyna
ioamerns. PellleHre MHTETpalbHEIX YpaBHEHUM MeToIoM mpeobpa3oBanus Jlamnnaca.

Pasgen 9. YncoBele ¥ CTelleHHbBIE PSMEL.

YucnoBo# psig u ero cyMMa. HeoOXomuMEbIM TPU3HAK CXOOUMOCTH PSifla U CIIefICTBUE U3 HETO.
TeopeMmrl cpaBHeHus. [Ipu3Hak [JamamOepa, paguKaabHBIN ¥ WHTETPAIbHEIN IpHU3Haky Koy, .
3HaKoIlepeMeHHEbIe PSAbI, aOCOJIOTHAS U YCI0BHAsA CXOOUMOCTH. [Ipu3Hak JleiOHUIIA A1
3HaKO4Yepeayomuxcs panoB. OyHKIMOHaNbHEE psaabl. CTelneHHble PSALl; TeopeMa AGerns.
[Tounennoe puddepeHIPOBaHNE U UHTETPUPOBaHNe (QYHKIIMOHAIBHBIX U CTETIEHHBIX PSAOOB.
Psaner Terimopa u MakinopeHa. [IpubauKEHHEIE BEIYMCIEHUS C ITIOMOIIBIO PSIOB.

Pazpen 10. Pagel @ypre u unTerpan Oypee

OpToHOpMUPOBaHHAsA CACTeMa (PYHKIUU. TpUrOHOMeTpUUeCKui psag. TeopeMa Jupuxie o
pasioXKeHNN epruoandeckoi QyHKiuy B psang Oypre. Pl Oyphe 01 YETHOU U HEYETHOU
¢byukuuii. Psg Oypre B aMmuTynHo-pa30Boii popme. Psg Oypre B KOMIIIEKCHOU popMe.
Hepagenctso beccenst u paBeHCTBO [lapceBansi. UaTerpan ®yphe B BelleCTBEHHOU U
KOMIIJIEKCHOM (popMax.

OO1mast TPYAOEMKOCTD AUCIUIIINHEL
432 gac(oB), 12 3ET
dopMa MPOMeRKyTOUHOM aTTECTALUN

JK3aMeH
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Bb1.0.09 HuocmpaHHblil A3bIK

lenu ocBOEHHUS OUCUUIIIUHEL

MecTo guCHUIIIUHE B CTPYKType OII

TpebGoBaHUS K Pe3y/ibTaTaM OCBOEHHUS

[Tportecc u3y4eHus: QUCLUUIIIMHEL HallpaBjieH Ha (OopMUPOBaHUE CIEYIOUNX KOMIIETEHIIUH:
B cootBeTcTBUM ¢ PI'OC:

- Crioco6GeH OCyIIeCTBISATH [eJI0BYI0 KOMMYHUKAIIMIO B YCTHOM U IIMCbMEHHOM ¢opMax Ha
rocygapcTBeHHOM s3bike Poccuiickoit ®emepanuu 1 UHOCTpaHHOM(bIX) s13bIKe(ax) (YK-4)
- Crioco6eH BOCIIPUHUMATh MEXKYJIbTYPHOE pa3HooOpa3ue 0011ecTBa B COITMATbHO-
HMCTOPHUYECKOM, 3TUYECKOM U PpunocoPpckoMm KoHTeKCTax (YK-5)

CopepxaHue OUCIUITINHEI

Pasgen 1. CouranbHO-KYIbTYPHad chepa 00lIeHNs

O cebe. Ctunu obuenusi. O ropome. Poguoit ropon, CaukT-IleTep6ypr, JIOHOOH, BamuHTTOH.
OpueHTHpPOBaHUE B TOpPOAE.

Pa3pmen 2. YueOHo-I03HABaTenbHas chepa 001eHNS

Briciiee o6pa3oBanue B Poccuu u 3a pybexxom. CII6TYT. CtymeHdeckas xKu3Hb. MeXIyHapO#HbIE
mporpaMMel 0OMeHa OJIsl CTyIeHTOB. TexHuueckoe oOpa3oBaHue B Poccuu u 3a py6exom. Pomib
MHOCTPAHHOTO SI3bIKa B COBPEeMEHHOM Mupe. [1e/10Boi CTUIb 00IeHus. AHKeTa, MOTHBAIMOHHOE
IIHCHMO, Pe3ioMe, SJIEKTPOHHOE IMHCHMO.

Paspmen 3. ITpodeccuonanbHas cdepa obIeHns

[Tpodeccuu B chepe nHGOPMALMOHHBIX TEXHOIOTHUN U TeJIEKOMMYHUKAIIUH. [[e710BOM CTUITb
obmenus. UHTEpPBHIO 0 mpueMe Ha pabdoty. CocTaBieHue ClayxKeOHBIX 3alMKCOK.

Pasmen 4. [TpodeccuonanbHas cepa obiuieHns (TPOOOIKEHKe)

WMHbopMaIMOHHBEIE TeXHOIOTUH. HayyHO-TeXHUYEeCKHUH IPOTPecC U ero JOCTUKEHHS B chepe
MHOOKOMMYHHUKAIIMOHHEIX TEXHOJIOTHH U CUCTEeM CBSI3U. Bupmhl ceTeit cBs3u. CpencTBa CBSI3H.
HubpopmalmonHas 6e30MacHOCTL. [1e10BO# CTUIbL 00IIeHusI. Pa3muyHble BUOB JOKYMEHTOB. Bumbl
Ies0BOr0 MKUChMa U IIPaBHIa ero 0hopPMIeHHUS.

Ob1mast TPymO0EMKOCTh AUCIUIIINHEL
216 gac(oB), 6 3ET
®opMa IpOMEXKYTOUHOU aTTECTAIUU

3aueT, JK3aMeH
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b1.0.10 ®unocogus

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpenofgaBaHus QUCHUIIUHEL «PUIOCODUI» ABIIETCS:
dbopmupoBanue pumocoPcKoro crrocodba MHIIIIEHNS, TOHUMaHNue CYMMBI
TIOJTYYEeHHbIX 3HAHUH B CBSI3U C HauOosiee 00IIMMY TPUHIIUIIAMY TIO3HAHUS ¥ UAESIMU
YHUBEPCAJIbHOTO XapaKTepa. B pe3ynbTate u3y4eHus: OUCIUIIIAHBL Y CTYOEHTOB
OOJIXKHEI CPOPMUPOBATLCS 3HAHUS, YMEHHUS U HaBBIKH, II03BOJISIONINAE IIPOBOOUTD
CaMOCTOSITEIbHBIM aHaIu3 r100anbHEIX, 001IeYeIoBeYeCKUX ¥ KOHKPETHHIX SBIEHUN
COBPEMEHHOU KU3HM.

MecTo pucuuniavHsl B CTpykType OI1

HOucnunnuia «dunocodus» b1.0.10 aBnsgeTcs OUCHUIIIAHONW 005S3aTENIbHOM YaCTH
yueOHOTO IJlaHa IOATOTOBKM OaKalaBpuaTa 0 HamnpaBiaeHuio «11.03.02
VHpOKOMMYHUKALIMOHHBIE TEXHOJIOTUM U CHUCTEMHl CBSI3U». M3ydyeHUe OUCHUIIUHBL
«@unocodusi» OCHOBHIBaeTCS Ha 0a3e 3HAHWM, YMEHUN U KOMIIETEHIIUH, MTOJTyYeHHBIX
CTy[IeHTaMH B XOle¢ OCBOEHUS IIKOJIbHBIX KYPCOB.

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

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

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

- Cnoco0eH BOCIPHHUMATh MEeXKKYIIbTYPHOE pa3HooOpa3ue 00IIeCTBa B COLMATIBbHO-
HCTOPUYECKOM, 3TUYECKOM U ¢pumocodpckom KoHTekCcTax (YK-5)

- Cnioco0eH yIpaBiIsSTh CBOUM BPEMEHEM, BEICTPAUBaTh U Peaii30BEIBAaTh TPAEKTOPUIO
CaMOpa3BUTHUS Ha OCHOBE NIPUHIUIIOB 00pa30BaHus B TeueHue Bceir kKu3Hu (YK-6)

CopepxkaHue OUCIUTIIMHEL

P 1. Beegenue B ¢pu u

Yro Takoe ¢pumocodus? OcobeHHOCTH hutocoPpckoro Mulmmenusi. OTIUYUS OT Ap. Gopm
3HaHUS ¥ HayK. CBSI3b C APYTUMHU chepaMy MHTEJIEKTyallbHOU AesATeNbHOCTH. OCHOBHBEIE
MOHATUS punocodumn.

P 2. CTPYKT u VY KaK IIpenMeTa n3vieHnd. YacTs 1: MeTadusuk
OcobeHHOCTH CTPYKTYPH punocopuu. dunocobckue TeopeTudeckre HayKu: MeTapu3nka,
OHTOJIOTHSI, THOCEOJIOTHS (SMUCTEMOJIOTHS), opMaibHas U JualeKTUu4ecKas JIOTUKH.
Paspen 3. CtpykTypa dunocod@uu Kak npeaMera u3ydyeHns. Yacts 2: punocodckas
AHTPOIIOJIOTUSI

dunocodckue npakTUUYeCKrue HayKu: 9THUKA, 9CTETUKA, aKCUOJIOTHs, Gpunocopckras
AQHTPOIIOJIOTHSA U CcolManbHas Gunocodus u Ap. HAyKW T'YMaHATAPHOTO LIUKJIa, B KOTOPHIX
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mpuMeHsieTcs GuUI0coCKUi MOAX0M K pPelleHNI0 HaCYIIHBIX ITPo0IeM.

Pazpen 4. Wctopusa ¢dunocodun. YacTts 1: AHTUYHOCTE U Qunocous smoxu SIIuHN3Ma.
dunocodckue yyeHns [OCOKpaTukKoB (MuneTrckas mKoja GuIocopuu 0 IPpUpOae CYIIero).
Onerickas mKona ¢pumocodpun o equHOM OBITHY U yueHHe ['epak/inTa 0 CTAHOBIEHUH.
[TudaroperictBo ¥ aHTUYHEBIM aToMu3M. Codpuctruka u Cokpar (I'opru#i, [Iporarop).
dunocodckoe yuenue [1naToHa 06 ugesx, mo3HaHUU, 0 OOPOAETENSIX U TOCYAapPCTBeE.
OcHOBHBIE TOHATUS MeTapu3uku Apucrtortens. Pu3nka, 3TUKA, IOIUTHUKA U JIOTUYECKHE TPYIbI
ApucroTtens. ®unocodus smoxu auHU3Ma. OOIIMe YEePTH 3JITUHUCTAYECKON GUIT0CObUH.
OCHOBHBIE TOHATUS KHHU3MA, SNUKypern3Ma, CTOULU3Ma, CKEIITUIIM3Ma.

Pasgen 5. Uctopus dunocoduu. Yacts 2: AHTMYHOe Havyano U CpegHue Beka, dunocodpus
anoxy Bo3poxXOoeHus.

bubnelickas Tpaguuus ¥ XpUCTHAHCKOe 6orocnosue. bor-TBopeln u MoHsATHE Kpeallun. BpeMs u
MUPOBas UCTOPUSA. XPUCTHUAHCKas aHTPOIIOJIOTHS U MUCTHKA, ee pellenlus B uciame. Bompoc o
COOTHOIIIEHNY BepHl U 3HAHUS B cxonacTtuke. Crop o0 yHUBepcanusax (peann3M, HOMUHAIU3M,
KoHLenTyanu3M). ['ymanuctuuyeckui nagpoc punocopuu Bo3poxneHus.

Paspen 6. Mctopus dunocodun. Yacts 3: HoBoe BpeMs. dunocodus smoxu [IpocBeleHus.
O6ocHOBaHuE 3KcniepuMeHTanbHOro Metonga ®. bakonom. Imnupusm T. ['o66ca u [IxK. JIokka.
PaunonanbHas Metadusuka P. [lekaprta, b. CriuHo3E, I, JleiiOHuUIIa. AHTUKIEPUKAIbHBIHN 1
aHTUMOHapxuueckui nmadoc punocodun [IpocBemenus. [[pocBeTUTENLCKUE UAEU B AHTINY,
®panuuy, 'epmanuy, Poccuu.

P 7. Actopus ¢u vn. Yacts 4: Y. KaHT ¥ HeMelKad K nyeckad Qu us
TpaHcuengeHTanbHas punocodusi M.KanTa: HOBBIM B3TJIsO Ha GU3UKY, MOpPajib, KCKYCCTBO.
OOmuit 3aMbICeNT U OCHOBHBIE NTOHATUS HayKoy4deHus Y. duxre. dumocodus Toxnectsa .
[lennuura. [InanekTudecKuit MeTon B cucTeMaTudeckou dhunocoduu I'. I'erens.

Pasmen 8. Mctopus dunocodpun. Yacts 5: MapKCcu3M ¥ IO3UTUBU3M, IMOCTKIACCUYECKas
dunocodus.

[To3uTuBKU3M: 3Talbl Pa3BUTHA. Peneniius ouaneKTUKU ['erens B MapKCU3Me.
HppanroHanuctudeckue HacTpoeHus B punocopun XIX-XX BEKOB.

Pazpen 9. Wctopusa dunocodun. YacTs 6: Pycckas gunocodus.

Hctopuocodus I1.4. Yaamaesa. Criop crnaBiHOHUIIOB U 3anafHUKOB. Ounocodus BCeeTUHCTBa
B.C. ConoBbeBa. Penurunosuo-punocodpckue uckanus Hadana XX Beka. MapkcusM B Poccun.
[TpencraBuTENN HEOTOMU3MA U HEOTIAaTPUCTUUECKUM CHHTE3 PYCCKOTo 3apy0exbs XX BeKa.
Pasmen 10. Uctopus dunocodun. YacTh 7: OCHOBHBEIE TEHOEHIIMA BTOPOU MOJIOBUHEI XX BEKa.
OcHOBHBIE TTOHATHUS (PeHOMeHoIoruYecKou ¢punocodpuu. dunocodckasi repMeHEBTUKA.
OHTONOTHYecKui CTuIb MulieHus M. Xatigerrepa. CoBpeMeHHBI KPU3KC eCTECTBEHHBIX HayK
1 ero punocodckas oreHKa.

OO61masi TPyA0EeMKOCTb TUCIUTITAHEL
108 gac(oB), 3 3ET
dopMa MPOMeKYTOYHOM aTTeCTAllUN

JK3aMeH
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b1.0.11 Teopemuueckue OCHO8bl 3/1eKMPOMExXHUKU

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpenofaBaHus OUCHUIINIUHLEL « TeopeTudecKre OCHOBH 3JIEKTPOTEXHUKH »
SIBIIIETCS:

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

MecTo pucuuniavHsl B CTpykType OI1

HucuunnuHa «TeopeTudeckue OCHOBH 31eKTpoTexHuKu» 51.0.11 aBngeTcsa ogHOU U3
oucHuniIuH o6s3aTeNbHasd 4YacTh yueOHOTO IJlaHA IOATOTOBKM OaKajlaBpuaTa IIO
HanpaBneHuio «11.03.02 UHGHOKOMMYyHUKALIMOHHBIE TEXHOJIOTUX U CUCTEMBI CBSI3U».
VicxooHHY ypOBEHb 3HAHWW M YMEHUU, KOTOPHIMU [OJXKeH obnamaTh CTYOEHT,
IPUCTyNlasgd K U3Y4YEHUI0 JAaHHOU OUCLUUNJINHBL, ONpefesisieTCs U3YUEeHUEM TaKux
OUCIIUIUINH, KaK «Bricillag MaTeMaTuka»; «MHbopMaTuKa»; «®usmka».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

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

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

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

CopepxkKaHue OUCIUIIINHEI

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

Pasmen 2. AHanW3 NTMHEHWHBIX PE3UCTUBHBIX 1.

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

Paspen 3. AHanu3 rapMoOHMYECKUX Koyebanuit B I11.

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

Pasgen 4. YacToTHBEIE XapaKTepPUCTUKHU JII.

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

P K MYEeCKUUN MeT Hanyr3a IepexogHHX K HUN

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

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

3auer

b1.0.12 OpeaaHu3auus u ynpaejieHue npeonpusimusimu

Llenu 0CBOEHMS TUCHUIIINHEL

Llenbio penofaBaHus OUCHUTIINHEL «OpraHu3alys U yIIpaBlIeHne
IPEeAIPUATUIMU» SBISETCS:

M3y4eHHNe TEOPETHUYECKUX OCHOB U MOJTy4eHNe MMPaKTUYeCKUX HaBLIKOB B 00/1aCTH
OpraHU3allMY U YIIPABIEHUS MPEOIPUITUSIMY (OpraHu3alusiMu), IpuodpeTeHne
CTy[leHTaMH{ KOMIIJIEKCHBEIX 3HaHUM O MPUHIUIIaX U 3aKOHOMEPHOCTSAX
(GYHKIMOHUPOBAHUS OPraHu3allii KaK X035MCTBEHHOM CUCTEMBI, 0 METOgax
yIIpaBlIeHUS OesTeIbHOCTRIO U pecypcaMy OpraHu3alyy B LeJIsX MOBHIIIEHUS ee
3(p(heKTUBHOCTH.

MecTo pucuuniavHel B CTpykType OII1

HOuctunnuHa «Oprasu3anus u yrnpasnenue npepnpustusimu» 51.0.13 gBnaseTcss ogHOM
M3 QUCIUIINH 00s3aTenbHas 4acTh yueOHOr0 IjlaHa IMOATOTOBKM OakajlaBpuaTa II0
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HamnpaBneHuio «11.03.02 MHPOKOMMYyHUKAIIMOHHLIE TEXHOIOTUYU U CHCTEMEI CBSI3U».
VicxogHHY ypOBeHb 3HAHWW M YMEHWUU, KOTOPHIMU [OIXKeH obnagaTh CTYHOEHT,
IPUCTYyIIasd K M3yUYEHUIO0 OaHHOW OUCLUIIJIUHBI, ONpefeiseTcs MU3Y4eHUEeM TaKHuXx
OUCLUIIKH, KaK «IIpaBoBefeHUE»; «OKOJIOTUSI».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

- Cnioco0eH ompenensaTh KPYT 3aayd B paMKaXx ITOCTaBIeHHOM 1€/ ¥ BHIOMPATh ONTHMAaJIbHEIE
CIIOCOOHI X pEeIleHus, UCXOMS U3 JEeNCTBYIOUINX ITPABOBHIX HOPM, UMEIOIIUXCST PECYPCOB 1
orpannyenut (YK-2)

- Cioco0eH OCYIIECTBIAThL COIIMAIbHOE B3aUMOMIEMCTBHE U Peau30BbIBaTh CBOIO POJIb B
koMmaHnge (YK-3)

- Cnoco0eH mpuHUMaTh 000CHOBAHHbLIE SKOHOMUYECKHE PEIleHUs B Pa3JIMUHBIX 00/1aCTsIX
xkusHenesatenbHoctu (YK-9)

CopepxkaHue OUCIUTIINHEL

P 1 HOCTb B KaHHU TaHW3alMH ¥ VIPABIEHUSA IPEeOIPUITHEM

[TousTHE «yIpaBleHue». B3auMOCBSI3b OHATUMN «yIIpPaBlIeHUE» U «MEHEeIKMEHT». YIIpaBlieHUe
KakK QyHKUXS U mpolecc. Bumgbl yrpaBieHYeCcKOU OesiTeIbHOCTH. OCHOBHBEIE QYHKITNHT
yIIpaBlieHUs. YIIpaBjieHWE KaK MCKYCCTBO. YIIpaBlieHUe KaK HayKa. YIIpaBlleHUe OpraHu3anuen
Kax anmapaT ylIpaBeHHUs.

Paspen 2. TeopeTryecKre OCHOBHL YIIPABIEHUS

IBoJIIONMA yIpaBieHuYeckor Meiciu B XX Beke. llIkoyia HayyHOro ynpasiaeHus. [[puHIUIIE
HayuHoro MeHemxMeHTa @.Y. Teinopa. Knaccuueckas (aiMuHACTpPaTUBHAS) 1IKONIa. Hay4uHble
NpuHIUIH yrnpaBiaeHus A.®anond. [1IKkona yemoBe4eCKUX OTHOLIEHUY U TOBeeHUeCKUX HayK.
Barnspbl Ha ypaBieHue B paMKaX «3aMKHYTOK» CHCTEMBI. JBOJIIOIUS TEOPETUUYECKUX OCHOB
yIIpaBJIeHUS BO BTOPOU MOJI0BHMHE XX BeKa. Teopuu NpUHATUSA PELIeHNN U KOITNYEeCTBEHHOT 0
noaxofa. CUTyallMOHHBIY NTOOXOM K yIIpaBieHuI0. Teopus cTpaTeruu. Teopuu NHHOBAIUU U
JIAOepCTBa. B3rnsagel Ha ynpaBieHde B paMKaX «OTKPHITOW» CUCTeMbl. PopMupOBaHNE HOBBIX
NIPUHIUIIOB yIpaBneHus. [lelleHTpanu3anus CUCTEMHI ypaBiieHus. [lonulieHTprYecKas
crucTeMa X031 CTBOBaHMA. COIlMaIbHO OPUEHTUPOBAHHBIE CUCTEMHI.

Paszgen 3. ComepxkaHue 1 0COOEHHOCTH YIIpaBIeHYEeCKOU NedTeNbHOCTH. KBannduKanuoHHLe

TpeOOBaHUSA K MEeHEeIKepam
CyirHoCTh yIpaBlieHus Kak [AesiTeIbHOCTH. XapaKTepHble YEPTH TPyZla MEHEIXKEePOB.

TBopuUeckuii xapakTep yIpaBieH4Yeckoro Tpyga. OCHOBHOe cofepxkKaHue TpyJaa MeHeIXKePOoB.
CocraB pynkuuit ynpasnenusi. TpeGoBaHUs, TPeAbIBIsIEMbIE K TPOPECCUOHATBHOM
KoMIleTeHIMK MeHemxkepaM. OCoOeHHOCTH TPy[a MeHEeIKepoB. Poibk MeHeIKePOB B
opranu3auuy. Mogenb COBpeMeHHOT0 MeHefKepa. Pasnenenue Tpyna B yrnpasnenun. O6rmue
(muHenHbIe) U GYHKIMOHAIbHEIE MeHenXKepHl. CTPYKTYPHOE pa3fiesieHue TPyAa B YIIPaBIEHUH.
BepTukanbHOe pa3fesieHre TPyAa. YPOBHYU yrpaBieHusi. LleneBbie OpUEHTUPH MEHEIKEPOB
BepxHero ypoBHsS. OCHOBHbIE QYHKIIMY MEHEIXKEPOB CpegHEero ypoBHs. [ToTHOMOYMS U
GbyHKIIMM MeHeIKepoB IepBOro YpoBHs. [0pu30HTaNbHOE pPa3feneHune Tpyna. Kateropuu
yIpaBieH4YeCcKuXx paboTHUKOB. Koomepanus Tpy#a B ynpaBieHuU. MexaHU3MEBl KOOIlepaluu
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TpyOa B ynpaBieHuu. KoopauHaius Tpyna B ynpaBiaeHun. KomannHas paboTa B yIIpaBIeHUH.
CyIIHOCTh MOHATUN «T'PyNIa» U «kKoMaHAa». TUIIE IPYII B opraHu3ainuu. [Ipeumyiectsa
T'PYIIOBEIX GOopM opraHu3auuu Tpyaa. IPGeKTUBHOCTD IPYINOBOM PabOTHL.

Pasgen 4. OCHOBHEIE TOHATHUA IIpOLiecca VIPaBIeHUs

CywmHOCTS Ipoliecca ynpasieHus. CxeMa Iporecca NPpUHATUS YIIPaBIeHYeCKUX pelleHu.
CocTaBHbIE YaCTH IIpoliecca MPHUHSATHS yIIpaBIeHUYeCKUX pelneHuil. [IoHaTus «mnpobaemMa» u
«BO3MOXKHOCTL>. [IpaBuna ¢hopmynupoBaHus mpobdaeM. CymHOCTs TPOOIEMHON CUTYaIUH.
YyacTHUKY TIpollecca MpUHATHS pelneHnil. CyObeKTH pelieHus. [IpenMyliecTBa U HeIOCTATKA
MHOUBUAYaJIbHBIX pelneHni. [I[penMyinecTBa ¥ HELOCTATKU I'PYIIIOBOTO IPUHATUS PEIIEHUN.
Bupel pemieHn B 3aBUCUMOCTH OT CTENEHU y4YaCTUs ITIepCOHaNa opraHnu3auuu. [lousaTue
«yTIpaBlieH4YeCcKoe pemieHue». TpeOoBaHuUs, TPeObSABIsIEMEIE K YIIPaBI€HUECKUM PEIIEHUIM.
dakTOpHI, OKa3bIBalOIIKe BAUSHIE Ha yIIpaBleHYecKue pemnieHus. Knaccudukaims
yIIpaBlIeHUYECKUX pelleHuid. [I[porpaMmMupyeMble U HEIIPOrpaMMUPyeMbIe PEIIeHUs.

Pasgen 5. ba30Bble KOHIIENIWW ¥ METOOUKYN IPUHATHS YIIPABIEHYECKUX DEIIeHUN

Ba3oBrie KOHIIENIUY IIpoliecca MPUHATUS pelleHud. MHTYyUTUBHBIU MOAXO0[ K MIPUHATHIO
pemieHuy. PanyonanbHasg MOOEeNb IIpollecca MPUHATHSA PelleHni. JTallbl IPolecca IPUHATUS
pelleHny B KI1aCCU4YeCKou Mofenu. Llenu 1 KpuTepuu OLIeHKU [AelCTBUU. Kputepuu-
OTPaHUYEHUS ¥ KPUTEPUU-onTUMU3anuu. OrpaHuYeHUs B MCIIOIb30BaHUU PalliOHaIbHOU
MOZeNIu NPUHATHSA PelleHni. AlbTepHaTUBHBIE MOLENIN IIpoliecca MPUHATUS pelleHud. Mopaenb
OTpPaHNWYEeHHOU pPaloOHaIbHOCTH. YIOBIETBOPUTEIIBHOE pellleHre. PeTpoclieKTuBHas MOLeb.
MeTopt! yipaBnenusi. O6IieHayYHble METOOB yIIpaBieHus. CUCTeMHBIN moaxon. KoMInekCcHBIN
nogxon. MopenvpoBaHue. DKOHOMUKO-MaTeMaTUdeCKUe METOObl. DKCIIEpUMEeHTUPOBaHME.
KoHkpeTHO-uCTOPHYECKUH moaxon. MeToOnl COIMOIOTUYECKUX UCCIIeqOBaHu. MeTombl
yIpaBiieHust QyHKIIMOHATBHEIMU ITOACUCTEMAMHU OpPTraHu3auy. MeTombl BEIITOTHEHUS O0IITIX
GyHKUMY yIpaBieHusi. MeTonbl perieHus npooieM. [IpuynHHO-CIIeCTBEHHAS JuarpaMma.
MeTon HOMUHAIBHOU T'PYIINIOBOM TeXHUKHU. [JenbGUiiCKUI MeTOM. MeTonq MO3roBoi aTakH.
MeTtonm mepeBa peleHun.

Paspen 6. [InanvpoBaHyue ¥ CTpaTerus yiipaBleHus NPeaIpUITUeM

CyIHOCTS NJIaHMpPOBaHUA B opraHu3auuu. [[maHUpoBaHUe Kak IIpoliecc yipasieHus. Cucrema
MJ1aHOB OpraHu3aluy. BUH M11aHOB OpraHu3aluy 10 OIUTEeIbHOCTH IIJIAaHOBOTO ITIEPUOa.
CoBpeMeHHEBIE TOOX0AH K CTpaTeTn4eCKOMY IIJTAHMPOBAHUIO U €70 POIU. BUABI II7TaHOB 110
YPOBHSAM OPraHU3alMOHHOIO0 IIaHupoBaHus. Llenu opranu3auun. CyIIHOCTh KaTErOpuU
«MuUCccusi» opranusauui. [Ipasuna popmynupoBanus Muccuu. [IoHATHE «CTpaTerudeckoe
BUupeHune». OnpeneneHune MOHATUS «1eIM» OopraHu3auuu. TpeboBaHUs, yIUTEHIBAEMEIE IIPU
pa3paboTke 1eseii. Kputepuu Knaccudukanuy 1 IpynnupoBKY Lienel. [lepeBo nenen
opraHu3aluu. [IpyHIUIIE TOCTPOEHUS OepeBa Lesei. CucTeMa yIpaBIeHUs 10 HesaM.
[TpUHIKIEL CUCTEMBI YIIPABIIEHUS 110 [eNIIM. JTallbl IPOoLiecca YIIPaBIeHUs 110 LelsIM.
KoHuenuus ynpaBieHus 10 pe3yabTaTaM. [IpenMyIecTBa ¥ HEJOCTAaTKU CHCTEMBI YIIPaBIeHUS
no uenaM. CtpaTterus opranusauuu. OnpeneneHue MOHATUS CTPATeTUU. OTalbl U 3JIEMEHTHI
MOJIeJIM CTPAaTeru4eCcKoro yipapieHus. AHaTuTHYecKas padoTa mpu BeIOOpe ¥ 000CHOBAHUM
cTtpaTteruu opranusanuu. SWOT-ananu3 u Mmatpuua BKI'. UHCTpyMeHTEl peanu3anuu
CTpaTeru4ecKux MjaaHoB.

P /. CTPYKT [IpaBleHNUS MPEeONPUATUL

CTpyKTypa ynpaBieHus KaK 4aCTh OpraHU3alMOHHON CTPYKTYPhl. B3auMOCBSI3b MEX Y
OpPraHu3al[MOHHOU CTPYKTYPOU U CTPYKTYPOU yIpaBieHUs opraHu3anuei. OCHOBHBIE TOHATUS
CTPYKTYPHI yrpaBieHus. CyIIHOCTb IOHATUM «IIOJTHOMOYUSA», KOTBETCTBEHHOCTDH»,
«JleJleTUPOBaHUE» U «BNNacTh». OCHOBHBIE XapaKTEPUCTUKYU CTPYKTYPHI yIIpaBieHus. [IpuHIUIIEL
IIOCTPOEHUS CTPYKTYP yIIpaBiieHUs. TUIOBEIE TOOXOABI K IIOCTPOEHUIO CTPYKTYP yIIPaBIeHU.
dopMupoBaHUe NepapXUYeCKUX CTPYKTYP yipaBnenus. Konuenims 6:10poKpaTHIeCcKoM
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CTPYKTYpPHI yrpaBieHus. ®opMUpoBaHuEe OPraHUYECKUX CTPYKTYP yIpaBieHus. TpeboBaHuUs,
IIpenbsaBIsieMble K OPTaHW3allMOHHEIM CTPYKTypaM yIIpaBieHusi. MeTonbl yIIpaBiIeHus.
OpraHu3alliOHHO-PACIOPSAAUTENbHEIE METOAE. DKOHOMUYECKHEe MeTOObl. [IpaBOBbIE METOHI.
ConuanbHO-IICUX0IOTUYECKUEe MeTOonbl. CTUNM yIIpaBiIeHus. BUABI CTPYKTYP yIIpaBlIeHUS
opranu3zaiuei. ®akKTOpH], BIUSIONINE Ha BEIOOD BUAB CTPYKTYPHl YIIPaBIeHUs OpraHu3aliei.
Curtyanuonnsle (pakTophl Bei6opa. Pa3menenue paboT 1o ynpaBiieHuIo. YPOBEHDb LIeHTPaIu3aluu
U JelleHTpanu3anuy. MexaHUu3Mbl KOOpPAWHALUKU. BUMBI CTPYKTYp yIpaBneHus. JIMHEHHO-
(GyHKIMOHANbHAA CTPYKTYypa ylpasBiieHus. [[MBU3MOHaIbHAsA CTPYKTypa YIIpaBIeHu .
[TpoekTHas CTPYKTypa yIpaBieHus. MaTpudHas CTPYKTypa yIpaBieHuUs.

Pa3pen 8. OyHKIIMY MOTHBAIIMY B YIPABIEHUY IPEONPUATAEM

CyIIHOCTh IOHATHS «MOTHBaIusg». OnpeneneHre MOTUBALMK KakK Mpoliecca. JTallkl mpoljecca
MoTuBauuu. OCHOBHBEIE TEOPHUU MOTHBAIMU. MoTUBaLus 1o notpedbHocTsaM. [Tupamuna
noTpebHOCTel. Teopust MOTUBAIINY Yepe3 uepapxuto nmorpedbrocrerr A.Macnoy. Teopus Tpex
notpebHoCTel. [IByx(haKTOpHas Teopusi MOTUBaLMK. [ urneHnueckrue GakTopsl. ®aKTOPH!
MOTHBalUuHU. [IpolieccyanbHble TEOPUU MOTUBALMK. TeOpUs 0XUOaHUM. Teopus
cripaBennuBoCTU. KoMIIJIeKCHas mpoueccyanbHas Teopusl MoTuBanuu. OCHOBHEIE METOMEL
MOTHBaUWU. [IpUHyXKOeHNEe KaK MeTOIq MOTHBalnu. CyIITHOCTh BO3HATrpaXKAeHUsI KaK MeToaa
MoTuBanuu. ConugapHOCTh KaK METO MOTHUBaIMu. MeTon MOTHBALUY IIPUCTIOCOBIEeHN e,
Cucrtema HerpepLIBHOTO 00y4eHus KaK (GaKTOp MOTHUBAIuU. [TupaMuia pa3BUTHUS HAaBEIKOB
MeHeqxkepa. CoBpeMeHHbIe TIOOXOOH K 00yueHnio MeHenkKepos. [uddepeniuaus obyueHus
MeHe[XKepOoB.

p OYHKINY KOHTPOJIS Ha IPeOIpUATHN

CyIIHOCTE KOHTPOJIA KaK yIIpaBlIeHYeCKO feATeIbHOCTH. KOHTPOIb KaK QyHKIMS Ipolecca
ynpasneHus. ®akTopsl, onpegensoimre 3GPeKTUBHOCT KOHTPOJISA. JTallbl IPoIecca KOHTPOIIA.
Bunsl KOHTPOJS B oprauu3anuyu. CTpaTern4eCKul, TAKTUYECKUN U OIIePaTUBHBIM KOHTPOJb.
[IpemBapUTeNbHBIN, TEKYIIUN U 3aK/TIOYUTEIbHBIM KOHTPOJIb. Kiaccudukanus KOHTPOISA 110
GYHKUHMOHANTBHEIM ofcucTeMaM. OCHOBHBEIE METOMIBI KOHTPOJIS B opranu3anuu. O6IIe MeTOOb!
KOHTPOJISl. beHYMapKuHT KaK METOA KOHTPOJIA B OpraHU3aluu. TOTaJbHBIM KOHTPOJIb KauyeCcTBa
U TOTaJIbHBIM MEHEIXXMEHT KauecTBa.

Pazpen 10. CyIIHOCTh, METOMORBI OIIEHKY U M3MepeHus 3G(OEeKTUBHOCTH YIIDaBIeHUS

CywmHOCTh «3(derTa» u «3pdeKTuBHOCTH». [IoHATHE «3(DPEKTUBHOCTD yIIPABIEHUS».
Heob6xoguMocCTh OlleHKY 9(pPeKTUBHOCTH yrpaBieHus. [Ioka3aTenu n3MeHEeHUs
apdexTuBHOCTH ynpasneHus. OueHKa 3QpGHeKTUBHOCTYA OpraHu3anuil 3aKpHITOTO TUTIA.
[Toxa3aTenu 95KOHOMUYECKOM 3 deKkTrBHOCTU. 3MepeHre 3(GeKTUBHOCTU Ha OCHOBaHUY
OLIeHKM Ka4eCTBa TPYHOBOM xku3HU. OlleHKa 3¢ (HeKTUBHOCTH OpraHU3aliil OTKPHITOTO TUIIA.
SddeKTUBHOE yIpaBlieHNe OpraHu3alusIMU. 3ailayil MeHeIKepoB 10 9PHEeKTUBHOMY
oTepaTUBHOMY (QDYHKIIMOHMPOBAHUIO OPraHU3alui. 3agauu MeHEeIKePoB 0 3hPeKTUBHOMY
CTpaTern4eCKOMy Pa3BUTHUIO OPraHU3alui.

OO61masi TPyAOEMKOCTb OUCIUTITAHEL
108 gac(oB), 3 3ET
dopMa MPoOMexKyTOYHOM aTTeCTalluN

3aueT
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Bb1.0.13 KomnoHnenmbvl 3/1€KMPOHHOU MEXHUKU

lenu ocBOEHHUS OUCUUIIIUHEL

Llenpio mpenofaBaHus QUCIUIIINHE « KOMIIOHEHTH 3JIEKTPOHHOM TEXHUKU»
SIBIISIETCSI:

O3HAKOMJIEHNE C Ha3HauyeHWeM, Kjnaccudukanuuer ¥ OCHOBHBIMHU ITapaMeTpaMu U
XapaKTepUCTUKaMU KOMIIOHEHTOB 3JIEKTPOHHOM TeXHUKU, 0003HaUeHUEM UX B
KOHCTPYKTOPCKOM TOKYMEHTAIUH.

MecTo pucuuniavHel B CTpykType OII

HOucnunnuHa «KOMIOHEHTH 37MeKTPOHHOU TexHUKH» B1.0.15 gBnsgercsa ogHOU U3
OUCIHUIININH 0083aTeNbHON YacTH y4eOHOTro IMjaHa NOATrOTOBKM OaKallaBpuaTa IO
HanpaBneHuio «11.03.02 UHGHOKOMMYyHUKALIMOHHBIE TEXHOJIOTUX U CUCTEMBI CBSI3U».
VicxooHHY ypOBEHb 3HAHWW M YMEHUMU, KOTOPHIMU [OJXKeH obnamaTh CTYOEHT,
IPUCTyllasg K U3Y4YEHUI0 JAaHHOU OUCLUMJINHBL, ONpefesisieTCs U3YUEeHUEM TaKux
OUCIIMIIIINH, KaK «BrICIIass MaTeMaTHKa»; «OHU3uKa».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

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

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

- Cnoco0GeH IpUMEeHSTh METOMBI ITOMCKA, XpaHeHus, 00pa00TKM, aHaIu3a U IPeICTaBIeHNs B
TpebyemoM popmaTe nHGOPMAIIUK U3 PA3TMUYHBIX UCTOYHUKOB U 0a3 JaHHBIX, COOIIONas IPH
3TOM OCHOBHEIE TpeOoBaHUs WHGOPMaIroHHOM 6e3omacHocTH (OITK-3)

CopepxkaHue OUCIUIIINHEI

Pazmen 1. SnekTpryeckye M 3IeKTPOHHLIE KOMIIOHEHTE
ONeKTpUUecKre U 3JIeKTPOHHBIE KOMIIOHEHTH

Pa3pen 2. [1accuBHEIe 31eMEHTH PAJA03IeKTPOHHBIX YCTPOUCTB
[TaccuBHBIE 371EMEHTHl PAfU03JIEKTPOHHBIX YCTPOKCTB

Pa3pen 3. AKTHBHEBIE 37IeMEHTHl DagA03JIeKTPOHHBIX YCTPOUCTB
AKTUBHBIE 3]IEMEHTHI PAAU03/IEKTPOHHBIX YCTPOUCTB

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

dopMa MPOMeXKYTOYHOM aTTeCTAllUN
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3auger

Bb1.0.14 Mamepuanasl 3/1eKMPOHHOU MEXHUKU

e ocBOEHHUS TUCUUIIINHEL

Llenbio mpemnofaBaHus QUCHUIIIMHLL «MaTeprabl 31eKTPOHHON TEXHUKU»
SIBJISIETCS:

M3y4yeHne CTPOEHHUS U CBOMCTB MaTepHaioB, Haubojiee MpUMeHSIEMBIX B
paguoTeXHUKe, SJIEKTPOHUKE U CMEXHEIX 00/1acTaX, GOpMUPOBaHUE YMEHUN
IIPaBUJIBHOTO BHIOOpa MaTepuasbHOM 6a3kbl A1 HOCTUXKEHUS [TOCTABIIEHHBIX LIelel.

MecTo pucuuniavHsl B CTpykType OI1

Hucuunnuaa «MaTtepuanbl 37eKTpoHHOU TexHUKU» B1.0.13 saBnseTcd omHOU u3
OUCHUIINH 0053aTenbHON YacTU y4eOHOTO IjlaHa MOATOTOBKM OaKajlaBpuaTra IIO
HanpaBneHuio «11.03.02 UHHOKOMMYyHUKALIMOHHBIE TEXHOJIOTUX U CUCTEMBI CBSI3U».
VicxooHHY ypOBEHb 3HAHWW M YMEHUU, KOTOPHIMU [OJXKeH obnamaTh CTYOEHT,
IPUCTyllasgd K U3Y4YEHUIO JAaHHOU OUCLUMJINHBL, ONpefesiieTCs U3YUEeHUEM TaKux
OUCIIMIIINH, KaK «BhICIIass MaTeMaTHKa»; «OU3uKa».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAllpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMKUX KOMIIETEHITIN:
B cootBeTctBuEU ¢ PTOC:

- Cnoco0GeH caMOCTOSITEIbHO IIPOBOIUTE SKCIIePUMEHTaIbHbIe HCCIIeNOBAHMS M UCII0Ib30BATh
OCHOBHBIE ITpHEeMHBI 00pab0TKY U NIpefiCTaBIeHUS MONyYeHHBIX faHHbIX (OITK-2)

- Cnoco0GeH IpUMEeHSITh METOMBI ITOMCKA, XpaHeHus, 00pa00TKM, aHaIu3a U IPeICTaBIeHNs B
TpebyemoM popmaTe nHGOPMAIIUK U3 PA3IMUYHBIX UCTOYHUKOB U 0a3 JaHHBIX, COOIIONas IPH
3TOM OCHOBHEIE TpeOoBaHUS WHGOPMaNKoHHOM 6e3omacHocTH (OITK-3)

CopmepxkKaHue OUCIUIIINHEI

Pasmen 1. Beenenne. Ha3Hauenuve, KnaccubuKalids, CTpPOeHHEe MaTeprUaoB. 3aBUCUMOCTh

CTPOEHHUS ¥ CBOMCTB MaTepPHaIoB.
[TpemMeT OUCHMIIINHE ¥ ee 3aJa4yu. Poimb MaTeprasnoB B pa3BUTHH 3JIeMEHTApPHOU 0a3bl

anekTpoHuku. Ob1Me CBeNeHUS 0 CTPOEHUH TBEPOLIX Tell. XMMHA4YecKas CBI3b U BHYTPeHHEee
CTPOEHUE, UX BIUSHKE Ha CBOMCTBa MaTepuanoB. OCHOBHBIE IIPEACTaBIEHUS O 30HHOU TEOPUHU
TBEPHOBIX Ten. Knaccudukaliiis MaTepuasioB 3JIEKTPOHHOM TEXHUKMU.

Pasgen 2. [IpOBOOHUKOBBEIE MaTepPUAaILI

[Tpupopa 371eKTPOIPOBOOHOCTH MaTepuanos. Kiaccudukaliys TpoOBOIHUKOBEIX MaTEPHUasOB.
CTpyKTypa MeTaioB U CIJaBOB. BiusiHue nmpumMecen Ha 3JIeKTPUYeCKUe U 9KCITyaTalliOHHbIE
CBOMCTBa. 3aBUCUMOCTD YAEIHbHOTO COMPOTUBIEHNS OT TeMIepaTyphbl. CBEPXIIPOBOAUMOCTb.
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3aBHCHUMOCThL CBOMCTB IPOBOJHMKOB OT Pa3MePHEIX NapaMeTpoB. KoOHTaKTHas Pa3HOCTh
MMOTEHIINANIO0B, TepMO-I]IC 1 TepMOIapHI.

Paspen 3. [1onynIpoBOOHUKOBEIE MaTePUAIIBL

Oco6eHHOCTH CTPOEHUS IOJTyIIPOBONHUKOBLIX MaTepuanoB. COOCTBEHHbBIE U TPUMECHEIE
MIOIYNIPOBOAHUKH. TeMIepaTypHas 3aBUCHMOCTh IIPOBOJUMOCTH IIOIYIIPOBOAHUKOB. Ih(deKT
Xona B OTYIPOBOOHUKOBBIX MaTepranax. i3MeHeHMe CBOMCTB MOJTyITPOBOTHUKOBLIX
MaTepHasioB B CUIIbHOM 3JIEKTPU4YeCKOM 1ojie. OCHOBHBIE IIOIYIIPOBOAHUKOBEIE MaTepHaIbl: UX
0ocobeHHOCTH, 0071aCTU IPUMEHEHUS, CIIOCOOHI TIOTy4YeHu .

Pasmen 4. 91eKTPOM30NIIIMOHHBIE MAaTEPUATIBI

[TousiTue monsipu3alvu. Bumgbl nonsapusaluu Aus1eKTPuKoB. OCHOBHBIE XapaKTePUCTUKHU
OUBJIEKTPUKOB (3JIEKTPOIIPOBOOHOCTD, TUIJIEKTPUUECKUEe TOTEPH, ITpo0oit). Kimaccudukanus
OUSNEKTPUYECKHUX MaTepruanoB. MeTOoabl HCCIe0BaHU AUSIIEKTPUKOB U ONIpefeNIeHus ux
rmapaMeTpoB.

Paspen 5. MarHvWTHBEIE MaTe€pUATTEL

Knaccudukauus BeIecTB 0 B3aUMOIENCTBUIO C MarHUTHBEIM TToJieM. [Iprpona MarHeTu3Ma
TIPUPOOHLIX M UCKYCCTBEHHBIX MaTepuanioB. HaMarunuuBanue. MarHUTOMATKHAE U
MarHUTOTBEPOble MaTepuassl. [[pyMeHeHre MarHUTHBIX MaTepUaioB

P HoBeijimye HaIpaBIeHUd U TeHIEHIIUN BUTHSL KTPOTEXHUYECKOT
MaTepHaloBeIeHNT

Bo3MoXHOCTH IIepexofia OT MUKPO- K HaHO3JIEKTPOHUKE. OCHOBHEIE MTOJIOXKEHUS MOJIEKYISIPHOU
3JIEKTPOHUKH

OO1mas TpyA0eMKOCTh AUCIUIIINHEL
72 gac(oB), 2 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

Bb1.0.15 Teopus eeposimHocmetll u MamemMamuieckKasi Cmamucmuka

Llenu 0CBOEHMS TUCLUUIIINHEL

Llenbio MpernofaBaHus OUCLUTIINHEL « Teopusi BEPOATHOCTEN ¥ MaTeMaTAYeCKas
CTAaTUCTHUKA» SIBJISIETCS:

1) ocBoeHme 6a30BHIX 3HAHUY U IIPUHITUIIOB B 00JIaCTH TEOPUM BEPOSITHOCTEN U
MaTeMaTH4YeCKOW CTaTUCTUKY; 2) PopMupOBaHKWE HAYyYHOT0 IPECTaBIeHUSI 0 METOAaxX
VICCIIE[IOBAHUS CITy4alHBIX SIBIIEHUU U TPUMeHeHNe U3YUYeHHbIX METOO0B AJIS
IIOCTPOEHHUS BEPOSITHOCTHO-CTAaTUCTUYECKUX MOJeen

MecTo pucuuniavHel B CTpykType OII1

Hucuunnuaa «Teopusi BepOSITHOCTEH U MaTeMaTudeckas cTtatuctuka» b51.0.15
SIBJISIETCS ONHOW M3 OUCLUUIIKH 0053aTeNbHOM YacTU y4eOHOTro mjaHa MOATOTOBKU
OakanaBpuarta 1o HampaBneHu0 «11.03.02 MHGDOKOMMYHUKAIIMOHHEIE TEXHOJOTUU U
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CUCTEMBI CBSI3U». KCXOMOHBIN YPOBEHb 3HAHUM U YMEHUM, KOTOPHIMU JOJIXKEeH o0nafaTh
CTYLEHT, IPUCTyNas K U3YyUYEeHUI0 JaHHOU OUCLUIIUHEL, ONpPEeNeNsaeTcs U3y4eHUEM
TaKUX OUCLUIIINH, KaK .

TpebGoBaHUs K pe3ybTaTaM OCBOEHUS

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

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

CopepxkaHue OUCIUIIINHEI

Paspen 1. Cny4aliHble COORITHS
TeopeTHKO-MHOKECTBEHHOE IIPefCcTaBieHne coOrTHi. HeBO3MOXKHOE, HOCTOBEPHOE COORITHS.

Knaccuueckoe omnpepeneHre BeposITHOCTU. AnreOpa coObiTuii. OCHOBHBIE TEOPEMEL O
BEepOSATHOCTU. ['eoMeTpruuecKass BepOITHOCTh.CxeMa IOBTOPHAIX UCNIBITaHUK. DopMyia
Bepnymmu. UHTerpanbHas u mokaibHasa TeopeMsl Jlannaca. dopmyna [IyaccorHa

Paspen 2. CnyyaiHble BEIUYUHE

[uckpeTHad cily4aiiHas BeJIMYKWHA. 3aKOH paclipenesieHus. YUCIOBbIe XapaKTEPUCTUKH, UX
cBorictBa. OCHOBHBIE IUCKPETHEIE pacupeneieHus: ONHOMUAIbHOE, TeOMEeTPUYECKOE,
pacupepenenue I[lyaccona. HenpepriBHEIE paciipefienenusd. JuddepeHuranbaas u
WHTerpanbHas QyHKIUU pacupeneieHus. YucioBble XapakTepucTuku. OCHOBHEIE HEIIPEPHLIBHEIE
pacnpeneeHNsl: paBHOMEPHOE, 9KCIIOHEHIIMAJIbHOe, HOpMaJibHOe. CBOMCTBA HOPMaIbHOU
KpuBoi. [IpaBumno Tpéx curMm. OyHKIUY CIy4YalHOW BEJITMYUHEL.

Pazgen 3. CnyyaliHBEIA BEKTOD

IUCKpPeTHHIN ClTydaiHbli BeKTop. Crtoco0 3agaHusi, YUCIIOBEIe XapaKTePUCTUKH. [ToHSITHE
3aBUCHAMOCTY KOMIIOHEHT. XapaKTepPUCTUKU B3UMOCBSI3U KOMIIOHEHT. HellpephrIBHEIN ClIy4YalHbII
BeKTOp. IIIIOTHOCTE pacnpenenesus, COBMECTHAs U MapruHanbHas. YucioBble
XapakTepucTuku.[IpuMepsl IByMepHBIX paclpenesieHuii: paBHOMEPHOE U HOPMaJIbHOe.
HepaBencTBo YeOriéBa. LleHTpanbHas IpeneabHas TeopeMa

Pasgen 4. OCHOBHI CTaTUCTUKH

['eHepasbHaAs COBOKYITHOCTH ¥ BEIOOPKa. CrtocoOBI BU3yanu3aluy CTaTUCTUYECKUX NaHHBIX. Psf
pacnpeneneHns, TOUEYHbIN U UHTEPBaIbHBIN.CTaTUCTUYECKIE OL[EHKH IlapaMeTPOB
pacmpeneneHus, TOUeYHOe U NHTePBaJIbHOE OlleHuBaHue. [[I0HATHEe CTaTUCTUYECKOU TUIIOTESH.
OmubKu 1mepBoro u BToporo. CTaTuCTUYECKUM KpuTepui. Kputudeckas o0m1acTs. [IpuMeper
IIPOBEPKU CTAaTUCTUYECKUX TUIIOTE3 -KPUTEPUM cornacus [Tupcona.

OO6I1mast TPYAOEeMKOCTD HUCITUIIINHEL
108 gac(oB), 3 3ET
®opMa MpoMexKyTOYHOM aTTeCTalluu

3auer
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b1.0.16 Mempoao2us,, cmaHéapmu3auus u cepmudukauus

lenu ocBOEHHUS OUCUUIIIUHEL

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

obecneuenue TpeboBanui ['ocymapcTBeHHOro O6pa3oBaTEIbHOIO CTAHIAPTa K
YPOBHIO ITOATOTOBKK OaKaaaBPOB B 00/1aCTH METPOJIOTHH, CTAHOAPTU3AIIUU U
ceprudukanuu. Jucuunnaria «MeTpPOIoT s, CTAaHOAPTU3AIMS U CePTUDUKALINS»
MOJIXKHa CII0COOCTBOBATDH PACIIMPEHHIO0 06IIero TEXHUYECKOT0 KPYro3opa CTYNeHTOB,
PA3BUTHIO UX TBOPUECKHUX CIIOCOOHOCTEH, YMEHHUIO TBOPUECKH IPUMEHSTh U
CAMOCTOSITEIbHO TIOBHIIIIATh CBOY 3HAHMS.

MecTo pucuuniusel B CTpykType OI1

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

VcxomHBIM ypOBeHb 3HAHUM U YMEHUU, KOTOPHIMU [OIXKeH obnagaTh CTYHEHT,
IPUCTYyIIasd K M3yUYEHUIO0 NaHHOW OUCLUIIJIMHBI, ONpefeiseTCcs M3Y4YeHUEeM TaKHuXx
OVCIUILINH, Kak .

TpeboBaHus K pe3ylIbTaTaM OCBOEHUS

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

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

CopepxkaHue OUCIUTIIMHEL

Pazgen 1. BeefeHne B QUCIHUIINIUHY.
Bepnenue B gucnunnuny. OnpepneneHre TEPMUHOB: METPOJIOTHS, TEXHUYECKOE PEryIupOBaHuUeE,

CTaHOapTHU3allKs, IOATBePKIEHNe COOTBETCTBUS, cepTuduKamms. 3HaueHne 3TUX o01acTen
3HAHUS NpU pa3paboTKe, MPOU3BOACTBE M SKCIUIyaTAIlUU TeJIEKOMMYHHUKAIMOHHOTO
000pYyIOBaHUS U CPEMICTB U3MEPEHUH.

Pasmen 2. OCHOBEI METDPOJIOTUY ¥ TEOPUY ITOTPEITHOCTEMN.

OCHOBHBIE TEPMUHEI U OTIpefieIeHUsT B 06J1aCTH METPOJIOruu. ['ocymapcTBeHHast CHCTeMa
obecmedyeHusT eqUHCTBA u3MepeHud. CucreMa egunul] Benuyud CH. Pa3sMepHOCTH eqUHHII.
Bupel cpencTB u3MepeHuid. OTaloHL U padoune cpefcTsa uaMepenui. Kimaccudpukamms
METOHOB U CpefcTB udMepeHnuit. Knmaccudukanuus morpemuaocteii. CucTeMaTU4eCcKue
norpewmHocTy. Cny4YaliHble IOTPELIHOCTH, JOBEPUTENIbHAS BEPOSITHOCTh M OBEPUTEJIbHBIN
“HTepBas. Pe3ynbTraT U3MepeHus U ero MOrPelHOCTh. [I0rpemHOCTy KOCBEHHEIX U3MEPEHUN.
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CyMMUpOBaHUE MOrpeIIHocTer. HopMupyemble METPOJIOTHYECKME XapaKTEPUCTUKY CPEACTB
u3MepeHuu. Knaccel TOYHOCTU CPEeNCTB U3MepeHun. [IpaBsusia peacTaBieHus pe3yibTaToB
u3MepeHuu. [IoHSATHE HeONPeneleHHOCTHU pPe3yIbTaTa U3MEPEHUN.

Paspen 3. i3MepuTenbtHble TpeoOpa30oBaTeny IepeMeHHOI0 HanpsxKeHus U TOKa.
Vi3mepuTenbHBE IpeoOpa3oBaTe IeEPeMEHHOT0 HalPSXKEeHU ¥ TOKa. BOJTbTMETPHI.

Pa3pen 4. AHanoroBele ¥ HAQPOBLIE OCUUAIIOrPAQEHL.

HabGmiomenne, n3MepeHre U UCCaegoBaHue (OPMbI 9JIeKTPUYECKUX CUTHanoB. Kinaccudpukanuus
ocuunorpagoB. AHaJIOrOBEIE OCLUIITIOTPadbl, TUIIOBAasA CTPYKTYPHAsA CXeMa, METPOJIOTUYeCKUe
XapakTepUuCTuKu. ['eHepaToOpsl TMHEVHOW pa3BepPTKY (HEPEPLIBHOM, XKAYyIIeH, 3aiePKaHHOM).
PexuM BHemHel pa3BepTku. Ociumnorpadpudeckue uaMmepenus. L{udposrie ociumnorpadsl,
CTPYKTypHas cXxeMa, IPUHIUIIEL pab0TH, METPOIOTUYECKHE XapaKTEPUCTHUKH, TPEUMYIIeCTBa
II0 CPaBHEHUIO C aHAJIOTOBEIMHU OCIUIIOrpadaMu.

Pasgen 5. [IudpoBbie n3MepeHU YaCTOTHI, Ieproaa, UHTEPBAI0B BDEMEHH.

MeTopnb! 1Tu(POBHIX U3MEPEHUN YaCTOTHOBPEMEHHEIX IIapaMeTPOB CUTHAIOB: YaCTOTH,
Neproga, UHTEPBAJIOB BpeMeHHU, OTHOIIEHUS 4acTOT. CTPYKTYPHBIE CXEMBI 97IEKTPOHHOCUETHBIX
4acToTOMEePOB. OnopHBIE TeHepaToPsl. MCTOYHUKY MOTPEITHOCTEX U UX HOPMUPOBaHMe.

P HOBHBIE TPUHITUIIBL TEXHUYECKOT rynupoBaHusi. OTe4eCcTBeHHAS

MeXIVH Hasd U MeXT TBeHHAas CTaHOapPTU3ALU

[TpaBOBBEIE OCHOBBHI TEXHHYECKOT'0 peryaupoBaHus. OCHOBHbIE IIPUHITUIIEI U TeopeTHYecKas 6a3a
CTaHfJapTu3anuu. Buasl ctangapToB. OTeyeCTBEHHAS U MeXAYHapOOHas CTaHOapTU3alus B
“3MepPeHusaX U TeXHOJIOTHUYECKUX Iporeccax. Pojb cTaHgapTU3alliy B IOBLHILLIEHUY Ka4eCTBa,
0e30IMMacHOCTY ¥ KOHKYPEHTOCIIOCOOHOCTH MPOAYKINY, B PA3BUTHH HAYYHO-TEXHUYECKOTO U
9KOHOMUYECKOTO COTPYIHUYECTBA.

Paspen 7. [TonTBepXKneHWe COOTBETCTBUS U CEPTU(PUKAIINS.

Ceptudukanusa Kak GpopMa IOATBEPXKAEHUS COOTBETCTBUA. [IpaBOBEIe OCHOBHI, CUCTEMEI, CXEMBI
U 9Tankl cepTudukanuu. Oprassl 0 cepTUUKALUMY U UX aKKpepuTauus. CepTudpukanus
CPEe[CTB U3MEPEHUH, CPECTB CBSA3M, PAfU0O3JIEKTPOHHLIX CPELCTB.

Pasmen 8. ABToMaTu3aIus udMepenuii. UHGopMaImoHHO-N3MEPUTENTbHEIE CUCTEMBI. KOHTPOIL
YCIIOBUY NIPOBeIeHNS U3MePeHN (TeMIiepaTypa, JaBleHue, BIaXXHOCTh).

VHbopMallnoHHO-U3MEPUTENIbHBIE CUCTEMBL. ABTOMAaTH3allis U3MEepPeHUl - OCHOBHEIE
HarnpaBneHus. CTaHIapTU30BaHHEIE MHTEP(ENCH U3MEPUTENBHEIX cucTeM. MaTEepderic MOK
625 u ero mopudukauun (GPIB, HP-1B, IEEE-488). «BupTtyanbHele» CpefCcTBa U3MEPEHUN.

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

3auget

b1.0.17 TeopemuueckKue 0CHO8bI paduomexHuUKu

Lenu ocBoeHUST TUCHUILINHEL

Llenbro IIpernogaBaHuA TUCIUIIIINHEI <<TeopeTquCKHe OCHOBBEI PaAUOTEXHUKM »
SABIIAETCA:
OcBoeHUE OCHOB TEOPHH NETEPMUHNPOBAHHEIX CUTHAJIOB, METOJOB aHalIN3a
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JMUHENHBIX U HeJTMHEeNHBIX I1ellel, MPUHIUIIOB IIOCTPOEHUS ¥ PYHKIIMOHUPOBAHUS
Pa3NUYHbIX YCTPOKCTB, UCIIOIb3yEMBIX B COCTaBe PaAUOTEXHUYECKUX CUCTEM.

MecTo gucuuIIAHLL B CTPyKType OI1

Hucuunnvaa «TeopeTruyeckrue oCHOBH paguoTexHuku» B1.0.18 saBngeTcs ogHOU U3
OUCIUIIINH 0053aTeIbHON YacTH y4eOHOTro IjaHa IOATOTOBKM OaKallaBpuaTa IO
HanpasneHuio «11.03.02 MHPOKOMMYyHUKAIIMOHHLIE TEXHOJIOTUHU U CACTEMEI CBSI3U».
VicxoOHHY ypOBEHb 3HAHWW M YMEHUMN, KOTOPHIMU [OJIXKeH oblamaTh CTYOEHT,
IPUCTYyIIad K M3yUYEHUIO0 NaHHOW OUCLUIIJIUHEI, ONpefeNiseTcsd U3YYeHUEeM TaKUXx
OUCIUILINH, KaK «Teopusi BepOSTHOCTEN W MaTeMaTH4ecCKas CTaTUCTHKa».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

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

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

CopepxkaHue OUCIUTIIMHEL

Pasgen 1. PagnoTexHW4YecKre CUTHAIEL U YCTPOUCTBA.
Paguorexuuueckue cUrHasbl. PaguoTrexunuyeckue Lenu. PagnoTexHudyecKue CUCTEMEI.

Knaccudukauus paguoTexundeckux cucteM. CTPYKTypHasl cxeMa CUCTEMEI epefadu
nHpopmanuu. ITpobaemer obecrnederus 3QPEeKTUBHOCTHA PANHOTEXHUYECKUX CUCTEM

Paspen 2. CBoVCTBa [eTeDMUHUPOBAHHBIX CUTHATIOB

MaTemaTryeckue MOJeNnu CUTHANIO0B. MaTeMaTu4eCKre MOfiesid curaanoB. Kinaccudpukanus
CUTHAJIOB.YIIpaBnswiye (MogyIupyolre). BEICOKOYaCcTOTHEIE HEMOAYINPOBAHHbIE CUTHAJIEL.
MopynupoBaHHbIE CUTHAIIH (paguoCUrHaisl). [IppuMepsl HEKOTOPBIX CUTHAJIOB, UCIIOIb3yEMBIX B
pafuoTexXHUKe. XapaKTEPUCTUKU CUTHAJIOB. ['eoMeTpuiecKre MeTObl B TEOPUU CUTHAJIOB
Paspen 3. CekTpanbHBIM U KOPPENAIAOHHBIN aHAIN3 CUTHAJIOB

O6006menHtil psan @ypbe. CucTeMa opTOroHanbHEIX GyHKLIMM U psig Oypre. CBoiicTBa
00001mmenHO0TO0 psifa Pypbe. [apMOHMYECKH CTIEKTPaIbHEINM aHANTKM3 TePUOONYECKUX CUTHAJIOB.
Tpuronomerpudeckas popMa psiga ®ypre. CieKTpH YETHHIX M HEUETHBIX CUTHAJIOB.
KommnnekcHas dopma psapa Oypre. ['padudeckoe mpencraBienne CieKTpa Mepuoguieckoro
curHasna. [apMOHMYECKUY CTIeKTPaIbHbEIYA aHaM3 HellepHOAUuUYeCcKIX CUTHaNoOB. CreKTpaibHas
XapaKTEPUCTUKA HETIePUOONYECKUX CUTHAJIOB. AMIITUTYOHbLIM U (ha30BBIA CIIEKTPHI
HeTlepUOJUYeCcKoro curiana. CrekTpaibHas IJIOTHOCTh YeTHOTO U HEYETHOTO CUTHAJIOB.
OTnuuus crieKTpa IepuoAndYecKoro CUTHasla OT CIIeKTpa HellepPUOJUYeCcKOro CUTHaNa.
CaoiicTBa npeodpa3oBanus ®ypre. OnupeneneHne CIeKTPOB HEKOTOPHIX CUTHAIOB. CIIEKTP
KOJI0K0J1006pa3Horo (rayccosa) umMnyibsca. CriekTpanbHas MIOTHOCTh - PyHKIKUU. CIIEKTP
GYHKUIMY eIUHUYHOTO CKayKa. CIeKTp IIOCTOSTHHOTO BO BpeMeHU curHana. CIekTp
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KOMIIJIEKCHOM 9KCIOHEHTH. CIIEKTp rapMOHNYECKOro curHana. CeKkTpanbHas IIOTHOCTh
IIPSIMOYTOJIBHOTO BUAEOUMITyIbca. CrieKTpasibHas IJIOTHOCTh IIPOM3BOJIBHOTO IEPUOANYECKOTO
curHana. CnekTpanbHas IJIOTHOCTh CUTHANa BUOa Sin X/x. KoppensimoHHbI aHalIi3 CUTHAJIOB.
O6mue nonoxenus. CBOWCTBa aBTOKOPPEISLAOHHON QYHKIMK. ABTOKOPPEIAIMOHHAA (PYHKIUS
[IepUOJUYECKOr0 CUrHama. ABTOKOPPEIIUOHHAs QYHKLINS CUTHAIOB C JUCKPETHOU
CTPYKTypou. BlauMokoppensinuoHHas PyHKIKS CUTHAJOB. [IpefcTaBneHne epuogudecKkoro
CUTHaJa. JHEPreTUYeCKUY CIEeKTP U aBTOKOPPEeIAuoHHasA QYHKIUS CUrHana. [JucKpeTru3anus
¥ BOCCTAHOBJIEHHE CUTHAMOB 10 TeopeMe 0Tc4YeToB. Teopema KoTenbHUKOBa. [IMCKpeTU3AIIUSA
CUTHAala C KOHEYHOU OIUTENTbHOCThI0. CIIEeKTP OUCKPETU3UPOBAHHOTO CUTHAla

Paspen 4. O01ue cBeIeHUs 0 PagUOCUTHAIAX

Papuocursarnsl ¢ aMIIUTyIHOU MOAYIsANMENd. AMIIUTYIHO-MOLY/IUPOBAHHEIE CUTHAITHL.
CroexkTpasnbHBM aHanu3 AM-cursanos. BekTopHOe npefcTaBlieHre CUTHala C aMIUIUTYTHOU
Mopmynsaiuen. JHepreTuka AM-curnana. banancHas aMIIuTygHas Moaynsanusg. OgHOIOI0CHaS
Monynsius. PaguocurHansl ¢ yrinoBou Mopynsiuen. Obue cBefeHUst 00 YII0BOW MOTYIISIIIUMY.
®a3zoBas momynguusa. YacToTHasa Monynsanus. CieKTpalbHbIM aHalu3 CUTHAJIOB C YITI0BOU
MOOynsAyen. YrioBasgd MOOYISAMS ITOJIMTaPMOHNYECKUM curHanoM. CpaBHEHME aMIIJIATYIHOM,
($ha30Boii ¥ YACTOTHOM MOAOynsAnui. UMIyIbCHass MOAYAIUs. Bugsl UMIyIbCHOM MO ISV,
CnekTp Konmebanuit mpu AUM. UMnynbcHO-KOog0Bas (1dpoBasi) MORYISIMS. Y3KOIOIOCHbIE
curHasnsl. O6urue cBegeHus: 06 Y3KOIOIOCHBIX CUTHaIaX. AHAIMTHYeCKUM curHan. CBOHMCTBa
aHa/IMTAYECKOTO CUTHala

P HHEWHBI HOTEeXHUYECKHU A ¥ UX XapaKTePUCTUKHN

JInHelHbIE PAfUOTEXHUYECKHUE IIeNU U UX XapakTepucTuku OO1Iue CBeOeHUs 0 IMHEHHBIX
remnsix. OCHOBHBEIE XapPAKTePUCTUKY NTMHEWHBIX Ielled. XapaKTePUCTUKH B YaCTOTHOM 06J1acTH.
BpemeHnHbIE XapakTepuCcTUKU. [TuddepeHupyomas 1 UHTErpupyoias IemH.
Iuddepennupyromas nenb. UHTerpupylomas mensb. OunbTp HUXKHUAX 9acTOT. [lapanneabHbIi
KoJieGaTebHEIM KOHTYP. Ycunutesnu. [IIUpoKOIONIOCHbIHM YCUTUTENb. Pe30HAHCHBIN YCUTTUTENb.
JInHeliHbIE PafiMOTEXHUYECKHUE 1Ieu ¢ 00paTHOM CBSI3bI0. YaCTOTHAs XapaKTepPUCTUKA IETH C
obOpaTHOM CBs3bi0. CTabunu3anus KoapduimenTa ycunenus. Koppekius aMImiuTygHO-
YaCTOTHOM XapaKTepUCTUKHU. [lolaBneHre HEMMHENHBIX UCKaXKEHU. YCTOMYHUBOCTD LIETeH C
00paTHOM CBSI3bBIO.

Pa3pen 6. MeTonbl aHany3a TUHENHEIX IeTIel

ITocTaHoBKa 3afauu. TouHLIEe METOOLI aHAIN3a JIUHEHHBIX lenel. Kimaccudyeckui MeToq.
CnekTpanbHbIN MeTof. BpemenHo# MeTon. [IpubnuKeHHbIe METOMB aHANIM3a TMHEWHBIX IIeTel.
[TpubnuKEeHHBIN CIIEKTPaIbHEIM MeTOn. MeTom KOMITNIEKCHOM orubatorieii. MeTonq MrHOBEHHOM
4acTOTH. [IpoxoxkaeHre aMIIJIUTyIHO-MOY/IMPOBaHHOTO CUTHAJIa Yepe3 U30MpaTelbHyIo Ielb
Pasgen 7. HenuHelHbBIe paguoTeXHUYECKHUe 1IeId U METOMbl UX aHaIn3a

CBOICTBA U XapaKTEPUCTHUKY HEJTMHENHHIX Ilenei. CIIocoObl alpoOKCUMallui XapaKTePUCTUK
HEeJIMHEWHBIX 9JIEMEHTOB. ATIMMPOKCUMALUS CTEIIEHHBIM ITOIMHOMOM. KyCcO4HO-TMHeHas
anmpokcuMalus. MeTonbl aHaIM3a HeNMMHEeNHEIX 1emnel. O0llee pellleHre 3aJadyy aHalu3a
HeluHenHOU Ilenu. OnpeesieHre ClIeKTpa TOKa B HeJIMHEWHOU 11eNU IIPU CTEIIeHHOU
anmnpoKCUMallMy XapaKTePUCTUKU. [apMOHUYECKHU CATHAII Ha BX0ofAe. burapmMmoHuyeckuu
CUTHaI Ha Bxope. OnpenesieHre ClIeKTpa TOKa B HeJIMHEWHOU 11eNU IIPU KYCOYHO-JIMHEUHOU
anmnpoKCUMalMU XapaKTEPUCTUKHI

P HennHeliHbIE IT BaHUS CUTHAJIOB

HenuHeliHOE pe30HaHCHOE yCUJIEHNE CUTHAJIOB. YCUJIEHUE B INHEMHOM peXuMe. YCUuJIeHue B
HEJIMHENHOM pexkuMe. YMHOXKEeHMe YaCTOThl. AMINIUTYAHas Momy sius. O0mue cBegeHus: 06
aMITUTYOHOU Mopmynsiuuu. CxeMa ¥ peXUMbl PaO0Thl aMIITUTYIHOTO MOIYJISITOPA.
XapakTepUCTUKYU aMIJIUTyTHOTO MOAYIATOpa. banaHCHBIM aMITUTYAHBIM MOLYJISATOP.
AMnnutynHoe meTeKTupoBanue. OO1Me CBeIeHUs 0 JeTeKTUPOBAHUU. AMITTTUTYIHBIN IeTEKTOP.
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Brimpsimnienre Konebauuii. OOIIye CBeOeHUs 0 BRIIPIMUTENSIX. CXeMBI BHIIPSIMHUTEIEH.
Yrnosast mopynsnusi. O61ue TPUHIKIIE IOJTyYeHHs] CUTHAJIOB C YyTiI0oBoM Monmynsiuuel. ®a3oBrie
MOAYJIATOPEL. YaCTOTHBIE MOOYNIATOPEL. [leTEKTUPOBaHKE CUTHAJIOB C YTJIOBOM MOAYJIALUEH.
OO1m1e TPUHIUIL eTEKTUPOBAHUS CUTHAJIOB C YII0BoM Momynsinuueli. ®a30Bble JETEKTOPHI.
YacToTHEBIE IeTEKTOPHL. [Ipeobpa3oBaHue YaCTOTH. [IPUHIIUIIE TPeoOpPa30BaHUsT YaCTOTHI.
CxeMbl mpeoOpa3oBaTesiell YacTOTE

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

3aueT

b1.0.18 CxemomexHuka

Llenu ocBOEHUS TUCUUIIIUHEL

Llenbio IpenofaBaHus OUCHUIIINHEL « CXeMOTEeXHUKa» SIBIISIETCS:

M3ydyeHue U OCBOEHKEe METOMIOB Peann3aluy COBDEMEHHEIX CXeMOTEXHUYECKUX
peleHnit 1 0COOEHHOCTEN TIOCTPOEHUST CXEM aHAJIOTOBBIX U @aHAJIOT0-IIM(POBHIX
37IeKTPOHHBIX YCTPOMCTB, OCYIIECTBIMIOIINX yYCUIeHne, Ipeobpa3oBaHue U
(GUIBTPAIKIO0 CUTHAJIOB.

MecTo pucuuniavHel B CTpyKType OI1

IOuciunnnia «CxeMmoTexHuka» 51.0.18 aBisieTcsT 0OOHON M3 OUCIIAIUIMH 00513aTeJIbHOMI
yacTH y4eOHOTO IJlaHa IOATOTOBKM OaKajaBpuaTa 0 HampaBieHuio «11.03.02
VHDOKOMMYHUKaLIMOHHbE TEXHOJIOTUM U CHCTEMHl CBSI3U». K CXOOHBIN ypPOBEHbD
3HAHUM U YMEHUU, KOTOPLIMU MOJIXKeH 00jlagaTh CTYNEHT, MPUCTYIas K U3yYEeHUI
NaHHOW OUCIHUIIUHB, ONpefensieTcsd H3y4YeHHEeM TaKUX [OUCHUINIHNH, Kak
«TeopeTuyecknue OCHOBBI JJIEKTPOTEXHUKH»; «DU3HUKa».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

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

- Crioco6eH caMOCTOSITeIbHO ITPOBOUTD 3KCIIePUMEHTAIbHBIE UCCIIEOBAaHUS M UCIIOJIb30BATh
OCHOBHBIE ITpHEeMBI 00pa00TKY U MIpefiCTaBIeHUS MONyYeHHBIX faHHbIX (OITK-2)

- Crioco6eH MOHUMAThb MIPUHIUIIE PaO0TE COBPEMEHHBIX UHGOPMAIIMOHHBIX TEXHOJIOTUH U
HCIIONb30BaTh UX IJIS peleHus 3afad nmpodeccuonanbHon mestenbHocTy (OITK-4)
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CopepxkaHue OUCIUIIINHEI

Pasmen 1. OCHOBHBIE TEXHUYECKHE NOKA3aTEeIu U XdPAKTEPUCTUKHU YCUTTATEITbHBIX yCTpOI;ICTB,

obecreyeHne TMHEWHOTO PeXKUMa WX PaOOTH
Haszauenue u KiaccuuKanys aHaIOTOBEIX YCTPOUCTB YCUIEHUS U TPeo6pa30BaHust CUTHAJIOB.

[Ipouecc ycuneHnus, CTPYKTYpHas CXeMa YCUJIUTENISI, 9KBABAJIEHTHLIE CXeMbl UCTOYHUKOB
curHasla 1 Harpy3ku. OnucaHue B YaCTOTHOM U BpeMeHHOM o0nacTax. KoadgduimeHT nepegaun
10 HAIPSKEHUI0, TOKY, MOLIHOCTU. BXOgHOE U BEIXOOHOE COIPOTUBIIEHUSI aKTUBHOIO
yeThIpexnoniocHuKa. KoahduurenT HenrHeNHBIX ncKaxeHu. AUX u OUX KoadpuureHTa
ycunenus. [lepexogHas xapaKTepPUCTUKA YCUTUTENS U ee UCKaXKEeHUs.

Pa3pen 2. DKBUBaeHTHLIE CXeMBI U YCUIeHNe CUTHala

VneanbHble aKTUBHBIE YETHIPEXIIOIIOCHUKY. 3aBUCHMblE UICTOYHUKY KaK MOJe/IN TPaH3UCTOPOB
U OIlepallMOHHBIX ycunuTenei. CxeMOoTeXHUYeCKas peanu3alus 3aBUCUMBIX UCTOYHUKOB.
CxeMbl BKITIOUEHHUS, 3aMeIlleHUs], 9KBUBAJIEHTHEIE TTapaMeTPHl M MaTPUIIH! OUTIONISIPHBIX U
IIOJIEBBEIX TPAH3UCTOPOB. HaCTOTHEIE U BpEMEHHEBIe XapaKTePUCTUKHU YCUTIUTETIeH, UX
B3aMMOCBs3b. CxeMa 3aMelleHusl TPaH3UCTOPHOT0 KacKafia ¢ 00IUM 3MUTTEPOM, OOIIUM
KOJIIEKTOPOM, 001ieit 6a30i. CxeMbl 3aMelleHnsT KaCKaZoB Ha MOJIEBEIX TPAH3UCTOPaX.
BrnusiHve napa3uTHEIX eMKOCTe! Ha YaCTOTHBEIE XapaKTePUCTUKU ycuneHus. Ipdekt Mumnnepa.
MHorokackaHble CXeMBl YCUTTUTENIEN Ha OUTIONIAPHLIX U MTOJIEBEIX TpaH3ucTopax. Koppekius
YaCTOTHHIX XapaKTePUCTUK.

P THasd CBSA3b B KTPOHHBIX YCTPOUCTBAX

Ompepenenve, BUOH 00paTHOM CBS3U, CTPYKTypHas cxeMa ycunutens ¢ OC. KonuuecTBeHHas
onenka OC. IleTneBoe ycuneHue. YaCcTOTHBE XapaKTEPUCTUKM IIETIIEBOr0 ycuneHus. [louatue
ycrouyuBoctu ycunutensd ¢ OC. Kputepuii HauikBucta. [luarpammsl bope. 3anacsl
ycronyuBocTu. MakcumanbHas OOC. Bnusguaue OC Ha BHeIlIHVE U BHYTPEHHUE LIyMbl U
HeJMHeNHbIe HCKaXeHusa. YaCTOTHRIE XxapaKTepucTuku ycunurtensa ¢ OC. Onpepnenenue
BXOHOTO U BBRIXOIHOTO compoTubnenutt ycunutens ¢ OC. Crtabunusanusi pabodyeit TOUKH C
TIOMOIIIBIO OTPUIIATEILHOM 00PATHOM CBSI3W. OMUTTEPHAS M KOJIJIEKTOPHAs CTaOMIn3aIius.
Pasgen 4. @yHKIMOHaIbHEIE V3/IBl HAa 0a3e MHTErPabHBIX CXeM

Ha3naueHue, CBOKMCTBa U CTPYKTYpa UHTETPAIbHOT'0 ONIEePAllMOHHOTO YCUIUTEIA.
[TpunnunuansHasg cxema OY. BxogHoi muddepeHnnanbHbi Kackaf. KackomHas cxeMa.
TokoBOe 3epkaso. YIpoleHHas 5KBUBaJIeHTHAs CXxeMa 3aMel[eHUs ONePanuoHHOT0 YCUIUTEes.
Koppexkuus 4acTOTHBIX XapakTepucTuk, Bnusaue OOC. UuTerpaTop, auddepeHIaTop,
cymmatop. Kommapartop Ha 6a3e OY. Henunetlinbie aneMeHTH B et OOC QY. IIperu3uoHHbBIN
BHITIPSIMUTEJh, TUKOBLIM IeTEKTOP CUTHAJIOB, CXeMa BHIOOPKU-XpaHeHus. JIorapudMuiecKuii u
9KCIOHEHIIMANIbHBIN YCUNIUTEb. [lepeMHOXUTENs CUTHANIOB. CxeMa BEIOOPKU-XpaHEHUS U
aHanoro-nugpposoro npeobpalosanud. Pacuer cxem Ha OV B guana3oHe HU3KUX YaCTOT.
YacToTHBIE XapakTepucTuku OY.

O61masi TPyA0EMKOCTb OUCIUIITAHEL
108 gac(oB), 3 3ET
dopMa MPoMeXKyTOYHOM aTTeCTAllUN

3auet. KypcoBoil IpOeKT
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B1.0.19 MukponpoueccopHblie ycmpolicmea

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpenofgaBaHus OUCHUIIIAHL « MUKPOIIPOIIECCOPHEIE YCTPOUCTBA»
SIBIIIETCS:

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

MecTo pucuuniavHel B CTpykType OII

HucnunnuHa «MukpompoueccopHele yctpouctBa» B1.0.19 saBnseTcs ogHOU u3
OUCHUIIINH 0053aTenbHON YacTU y4eOHOTO IjlaHa MOATOTOBKM OaKajlaBpuaTra IIO
HanpaBneHuio «11.03.02 UHGHOKOMMYyHUKALIMOHHBIE TEXHOJIOTUX U CUCTEMBI CBSI3U».
VicxooHHY ypOBEHb 3HAHWW M YMEHUMU, KOTOPHIMU [OJXKeH obnamaTh CTYOEHT,
IPUCTyllasg K U3Y4YEHUI0 JAaHHOU OUCLUMJINHBL, ONpefesisieTCs U3YUEeHUEM TaKux
OUCLUIIKH, KaK «MHDOpMaTKa»; «KOMIOHEHTH 3JIEKTPOHHOW TEXHUKHU».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

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

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

CopepxkKaHue OUCIUIIINHEI

Paspen 1. Brenenue

CTpyKTypa MUKDPOIIPOLIECCOPHOM crcTeMbl. Ha3HaueHue 6710KOB cucTeMbl. OCHOBHBIE 37IEMEHTHI
0J151 BBIIOJIHEHUS (PYHKIUN CUCTEMEL. X CTpyKTypa ¥ OCHOBHEIE (DYHKIUU.

Paspen 2. KomOuHaImoHHbIe ITMGPOBLIE VCTPORCTBA.

Omnpepenenne KIIY. OcHoBHBIE TPUHIUIE cCHHTe3a. Komonpeobpasyiomue KLY: gemudpaTop,
mudpaTop, cymmarop. ®PyYHKIMOHATLHOE Ha3HaYeHue, TaOIuIlbl ICTUHHOCTH.

Paspen 3. KomOGuHamoHHbe ITMGPOBLIE YCTPORCTBA.

Kommytupyromue KIIY. MynbsTunnekcop u geMmynabTunnekcop. CUHTe3, 0COOEHHOCTI
(GYHKIIMOHUPOBAHMS, COOTHOIIIEHNE YaCTOT BXOJHBIX U BEIXOIHBIX IIOTOKOB MH(OPMAIIUH.
YHuBepcanbHBIA KOMMYTaTOP.

P 4,11 BATEILHOCTHEIE 1IN BEI TPOMCTB

Omnpepenenue TILY. OcHoBHBIe CTPYKTYpHI [TLIY. Tpurrep, kak ocHoBa noctpoenus I1LY.
CTpyKTypa S4eilKu XpaHeHus. [IpUHIUI 3anuch UHPOPMAIlMU B CHHXPOHHBIA TPUITED.

P I1 BAaTEILHOCTHEIE 1IN BEI TPOMCTB

Peructpshl. PerucTpsl ciBura ¥ perucTphl XpaHeHus: nHGopManuu. PerucTpsl CMeIIaHHOTO TUIIa.
[IpuMepsl NPpUMEHEHUS PETUCTPOB Pa3/IMYHBIX TUNOB. KOHEYHEIe aBTOMAThI, CYETUMKU.
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Pa3pen 6. YcTpolCTBa TaMATH.

TUnEl apXUTEKTYPHl MUKPOIIPOLIECCOPHBIX CUCTEM. BHYTpPEHHAA IaMATh CUCTEMBL. AgpecHas
[IaMsATh, IaMATh C IIOCIEN0BaTEIbHEIM JOCTYIIOM, acColuaTuBHas naMaTh. CTPyKTypa U
(GyHKIIMOHUPOBAHME.

Paspen 7. MUKDOIIPOIIECCODEL.

Tunel apxuTeKTypsl MUKpomnponeccopoB. CTpykTypa RISC-nporieccopa. OCHOBHEIE PETUCTPHI,
UX CTPYKTypa ¥ QyHKIMOHAaNIbHOe HadHaueHre. KoMaHb IpsiMOM U 06paTHOW 3aTrpy3Ku
LOAHHBIX

Pa3pen 8. Mukpompoiieccopsl. [IpepriBaHUS.

OcHoOBHBIE peKUMEL 00MeHa B cucTeMe. [IpepriBaHusA: TUIH IPePhIBAHNM, OCHOBHEIE I€HCTBUS
Ipoleccopa IIpu NOCTYIJIEHUU KOfia ITpepheiBaHus. [IoHATHE BeKTOpa IIpepriBaHus. AnnapaTHbEIEe
IIpephIBaHUs, KOHTPOJUIED IIpEePLIBaHUM.

Pa3pen 9. YcTpoiicTBa BBOOA-BEIBOLA.

BayTpeHHUe MapaienbHble nHTEpPdelice. CTpykTypa u ¢pyukuronupoBanre UART. CtpykTypa
USB, ocHOBHBEIE TUIIEI [TAaKETOB U nepechUioK. MaTEpdeticet SPI u [2C.

Pa3pen 10. [TporpaMMupyeMble JOTUYECKYE UHTErDaIlbHble CXeMEL.

[Tpennoceuiku co3panus [IJIMC. OcuoBuele Tunsl I1IJIMC. CPLD - cTpyKTypa ¥ OIPUHIUI
dbyukonuposanusi. FPGA, sBoionusi, CTPYKTypa 0CHOBHEIX 6710K0B cxeM FPGA mocnegHux
IIOKOJIEHUH.

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

3auer

b1.0.20 Couuonoaus

Llenu 0CBOEHMS TUCLUUIIINHEL

Llenbio mpemomaBaHus QUCIUIITUHEL « COLIMOIOTUS» SIBIISIETCS:

BocnuTaHue 0TBETCTBEHHEIX YJIEHOB O0IECTBa, TIOHMMAIOIIUX CBOEe MECTO B
COLIMANBHOU CUCTEME, CIIOCOOHEBIX O61TaroyCTpauBaTh COIMAIbHYIO, 9KOHOMUYECKYIO,
TIOJIUTUYECKYI0, KYIbTYPHYIO CPEey ¥ CO3HATENIbHO PellaTh 3agadu 001eCTBEHHO-
HCTOPUYECKOTO 3HAYEHMUSI.

MecTo pucuuniuHel B CTpykType OI1

IOucnunnuaa «Comuosnorusi» 51.0.20 aBnsgeTCcs 0OHOU W3 OUCIUIUIMH 00s3aTeIbHOU
YacTH y4eOHOTO IJjlaHa NOATOTOBKM OaKajlaBpuaTa Io HampaBieHuio «11.03.02
NHQOKOMMYHUKAIIMOHHEIE TEXHOJIOTUX M CHCTEMBI CBI3uU». WCXOOHBIA YPOBEHb
3HAHUM U YMEHHUU, KOTOPLIMU AOJXKeH 00jlagaTh CTyAEHT, MPUCTyIas K U3y4eHHUIO
OaHHOU OUCLUIIINHEL, ONpefenseTcs M3ydeHneM TaKuX OUCLUIIINH, KakK «HMcTopus
(uctopust Poccum, BceoOImast ©CTopus)»; «Oumnocopusi».
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TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

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

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

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

CopepxkaHue OUCIUATIINHEL

Pazgen 1. AKTyanbHOCTh, IpeOMeT, METOM M3VYEeHU COIMOIOTUH.
MecCTO COIIMONIOTHY B CUCTEME HayK. [IpeIMeT COIMOIOTUYECKOT0 UCCIIeIOBaHUS: CPEPH

00IIIeCTBEHHOM XKU3HHU, COIIMAIbHbIe U3MEHEeHUsI. MeTOOBl COLMOIOTHYECKOT0 UCCIIeNOBaHuUS:
HabJIoeHre, OmpocC, 9KCIIEPUMEHT, apXHUBHBIE U3bICKAHUS, KOHTEHT-aHaIu3, (OKYC-TPYIIIIHL.
Paspmen 2. UCTOPHS COLIMONIOTHH.

OcHoBonosnoxenus counonorun O.Kornra. Popmanuonnsii moaxon K.Mapkca u ®.9Hresnbca.
Ipomonmonu3M I'.CieHcepa. 3. [JIOPKreiM 0 COMUAAPHOCTH, SKOHOMHUKE X MOPaIbHOM
co3HaHuu. M. Bebep 0 palnmoHamu3anuy KyabTyphl. TeOpuHu MOCTUHAYCTPUAIBHOTO 0011IeCcTBa
(O0.Benn, 3.Todpdbdnep, 2K. Bompuiisap, M.Kacrenbc). OredyectBeHHas couuomnorus: I1.A. COpoKuH,
N.C. Kon, B.A. dnoB, cOBpeMeHHbIE COIIMOIOTUYECKNE IIEHTPH U MEPUOOUYECKHE U3TaHUA.
Paspen 3. ComnvanbHasg cTpaTu@uKanmus. IIeMeHThl COIMATbHON CTPYKTYPHI.

CouuanpHas cTpatudukaius. [lapamMeTpsl HepaBeHCTBa B 0011IeCTBE: 9KOHOMUYECKUE,
MIOIUTUYECKHUe, COLIMaNbHble, KyIbTypHBlE. CIIOCOOR H3MepeHHUs CTpaTUGUKAIIUHY 10 0X0AaM.
ConuanbHbY cTaTyCc. PadHoBUgHOCTU cTaTtyca. ConuanbHas poiib. PoeBoi KOHQIUKT U
poJieBas HalpsAKeHHOCTh. CYITHOCTD U IPU3HAKU COLMAIbHOM IPynibl. COLMOIOTUS MaJlbIX
rpynn. ConyanbHBIA UHCTUTYT.

Paspen 4. Comuornorus ceMby 1 Opaka. JleMorpadguuyeckue TeHOeHINY B POCCUu 1 B MUpe.
30paBoOXpaHeHHe.

CeMbs KaK COIMANTbHBEIA UHCTUTYT. OYHKIIMU CEMbU. DBOJOLUS CEMENHBIX popM. MHCTUTYT
Opaka. Ctatuctrka 6pakoB 1 pa3BogoB B Poccuu. CTaTuCTHKa POXKIOEHUN U cMepTer B Poccun.
MupoBas gemorpadus. MurpalroHHEIE ITPOLIECCH B COBPEMEHHOM Mupe. [IoHSATHE 3T0POBbS,
MHCTUTYT 3OPaBOOXPaHEHUS, STUAEMUOIIOTHYECKUY TEPEXO.

P [lonuTHu4yecKkye U 3KOHOMUYECKNE HWHCTUTYTEL TB

CyuIHOCTh ¥ (YHKIIUU I'OCYIApPCTBa B 00IIECTBEHHON cucTeMe. BlogKeT Kak MHCTPYMEHT
TOCYHApPCTBEHHOM MOMUTHUKU. OYHKITNY TONMUTUYECKUX TapTHH U IBUKEHUHN. Porib OI0pOKpaTHU
B 0o6ecrieyeHur 3KOHOMUYECKUX, TIOJTUTUUECKUX, COIMATbHEIX U KYJIbTYPHBIX ITPOIIECCOB.
YacTHasi cOOCTBEHHOCTb, CBOOOMHEBIN PHIHOK, IeT0Basi PermyTalus.

P HOJIOTUS KYIbTYDEL

B3anMoCBA3b SIBJIEHUU TYXOBHOU KU3HU C S9KOHOMUKOM, ITOJIUTUKOM, IOBCEIHEBHOCTHIO.
IBOIIOLIKS XyI0KECTBEHHBIX CTUJIeH KaK OTpaxkeHue 00IIeCTBEeHHBIX OTlaCeHUM U 0XKUOaHUM.
CyIIHOCTh PEIUTHHU, XapaKTep U GOPMEI COBPEMEHHOU PEJIMTHO3HOCTH. MeCTO HayKu B
coBpeMeHHOM o01iecTBe. Hayka akajeMudeckasi, yHUBEPCUTETCKas, KOpIIOpaTUBHAS.
OO6pa3oBaTelbHBIN HHCTUTYT KaK YCJIOBHE COIIMAIbHOI'0 BOCITPOU3BOACTBA 00IIEeCTBa.

Paspen 7. Comnmanu3anusi. HopMaTHBHO-IIPABOBEIE OCHOBHI 00ITIeCcTBa. COIlMaabHEIE IeBUALINYI U
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CONIMAILHBEI KOHTPOIb.
CyIiHOoCTh conanu3alyy, ee 3afadu U aTansl. Ponbs ceMby, mKoel, CMU, 3KOHOMUAYECKUX U

MIOIUTUYECKUX UHCTUTYTOB B ITPOIIECCEe COI[MANM3aluy TUYHOCTH. [IpaBoBas cucTeMa
o0111ecTBa, HPABCTBEHHOCTh, 3TUKET. [IpecTynHOCTh, aHOMUS. POPMEBI COLMATLHOTO KOHTPOJIS.
[TpodunakTHKa MeBUAHTHOI'O IOBENEHMUSI.

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

3auer

b1.0.21 OcHO6bl KOHCMPYUPOBAHUA U MEXHO/102UU NPou3e00dcmea 3/1eKMmpOHHbIX
cpedcme

Llenu ocBOEHUS TUCUUIIIUHEL

Llenbio IpenofaBaHus AUCUUATIINHEL « OCHOBEI KOHCTPYUPOBAHUS U TEXHOJIOTUHU
IIPOM3BOJICTBA 3JIEKTPOHHBIX CPEMICTB» SIBIISIETCS:

dbopMupoOBaHNEe 3HAHUM 0 METOAaX KOHCTPYUPOBAHUS, KOMIIOHOBKY U TE€XHOJIOTUN
U3TOTOBJIEHUSI 3JIEKTPOHHHIX cpeacTB (9C) pa3NnuyHOro Ha3HAYEHUS U Pa3IUYHbIX
CTPYKTYPHBIX YpOBHEH, 3amuThl POC oT mectabunusupyouux GakTopoB C
VCII0Ib30BaHNEM MH(GOPMAIIMOHHLIX CPENCTB ITPU o0ecledeHUN 3aJaHHbIX IToKa3aTesen
KayecTBa U3henus, TpeOoBaHUYN HalEKHOCTY, SPTOHOMUKY U [U3aliHa.

MecTo pucuuniavHel B CTpyKType OI1

Hucnunnuaa «OCHOBE KOHCTPYUPOBaHUSA U TEXHOJIOTUU NIPOU3BOACTBA 3JIEKTPOHHBIX
cpenctB» B1.0.21 siBnsgeTcs OOHOW M3 OUCHUIIIMH 00s3aTenbHOM YacTU y4eOHOTO
IIJaHa TNOATOTOBKM OaKalaBpuaTa IO HamnpaBrmeHuwo «11.03.02
VHDOKOMMYHUKaUMOHHEIE TEXHOJIOTUM U CHUCTEMHl CBSI3U». VCXOOHBIM yPOBEHbB
3HAHUM U YMEHHUU, KOTOPLIMU AOJIXKeH 00jlagaTh CTyAEHT, MPUCTyNIas K U3y4eHHUI0
DAHHOU OUCLUUIIINHEL, ONpeNeNseTcd U3y4eHUEeM TaKuX OUCLUINNWH, KaK «Bricmas
MaTeMaTHKa»; «IHXKeHepHas U KOMIbIOTepHas rpapuka»; «dusnuka».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

- Cnoco0eH TOHUMATh IIPUHITUITE Pa0OTH COBPEMEHHBIX MHGOPMAIIMOHHBIX TEXHOJIOTUHN U
HCIIONIb30BaTh WX [IJISI pellleHus 3amay npodeccruoHanbHol aestenbHocTd (OITK-4)
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CopepxkaHue OUCIUIIINHEI

Pasgen 1. Beemenue

Kv3HEeHHBIN UK U30enusi. Poyib KOHCTPYHPOBAHUS U TEXHOJIOTUY U3TOTOBIEHUS. DBOJIIOLUS
KOoHCTpyKIuH IC. OCHOBHBIE 3alauy IIPU IIPOEKTUPOBAaHUM KOHCTPYKLUU 3J1€KTPOHHBIX
CPEeLCTB. LUK u3aenusi. Poyib KOHCTPYUPOBAHUSA U TEXHOJIOTUH U3TOTOBIEHUS. OBOJIIOLUS
KOHCTpyKIuHu IC. OCHOBHBIE 3alauy IIPU IIPOEKTUPOBAaHUY KOHCTPYKLUU 3J1€KTPOHHBIX
CpencTs.

Paspen 2. Knaccudukaiiysi COBpeMeHHBIX 371eKTPOHHBIX CPEIICTB

Knaccudukaimy 3C mo Ha3HaYeHNI0, TAKTUKE UCIOJIb30BaHUS U 00BbEKTY YCTAHOBKHU.
KaTeropuu, Kimaccel, Tpymnsl. KnuMaTudecKoe UCIOTHEHNEe 31eKTPOHHBIX CPEOCTB

Pasgen 3. CTaHmapTU3anud OIpU IPOEKTUPOBAHUY SJIEKTPOHHLIX CPENCTB

YpoBuu cTanmaptoB. CucteMbl cTaHgapToB. OcHOBHEIE nonoxenus ECK]I, ECTI, ECTTIII.
[TonsaTus yHUGUKAIIMY, TUTIU3AIUY, CTAaHOapPTU3alluy, TapaMeTPUYECKUX U Pa3MEPHBIX PSIOOB.
[ToHSTHSA OOMYCKOB, IIOCaA0K, KBAJIUTETOB U II€POXOBATOCTH.

P 4 UCTEMHBIN IOOX IIpU 11 KTHUPDOBAHWU KTPOHHEIX TB.UTPDVKT
KOHCTPYVKIINY 3JIEKTPOHHLBIX CPENCTB. MQEyZ!BHbeI TIIPUHITATI KOHCTPYHAPOBAHUA 3JIEKTPOHHBIX
CpeqycTaB

CyIIHOCTh CUCTEMHOI'0 ITOAX0/a MPU MPOEKTHPOBAHUM IJIEKTPOHHHIX cpencTB. O600IeHHas
CHCTEeMHas MOfe/lb KOHCTPYKLIUY 3IEKTPOHHBIX CPEACTB. YPOBHU pa3yKpynHeHusd. Hecyiue
KOHCTPYKUUH. ba30BEle Hecylye KOHCTPYKIUU. Pafiro3/1eKTPOHHEIN MOV IIb.
KoHCTPYKIIMOHHBIE CUCTEMBI.

Paszpen 5. [TepcrieKTUBHEIE MeTONB (OpM0O0OPa30BaHKS HECYIIIUX KOHCTPYKIIUH

Hecyuiue KOHCTPYKILIMK U3 ITUCTOBOTO MaTepuana. Hecylire KOHCTPYKLIMY BBHIIIOJIHEHHEBIE
nuThbeM. TexXHONIornyeckre 0CoOOeHHOCTY U3TOTOBIEHUS HECYIIIUX KOHCTPYKILIUi U TepeOoBaHus
K KOHCTPYKLUSIM B 3aBUCUMOCTH OT METOJa U3TrOTOBJIEHHUS.

Paspen 6. 3nekTpryecKre coeIVHEHNI B KOHCTPYKIIAAX 3JIEKTPUYECKUX CPELCTB

OcHoBHBIE TOHATHS. [IeyaTHEIM MOHTaX. TeXHOIOTHYECKUH CITOC00 CO3MaHUs 3MEeKTPUIECKUX
COeqUHEeHUH.

Paszmen 7. 3amuTa QJIEKTPOHHEIX CPECTB OT ﬂeCTa6HHI/I3I/IQ§ZIOmI/IX ﬂi)aKTOQOB. O1ieHKa KayecTBa

KOHCTPYKIINH,
ObGecmeyeHue TEIIOBOTO pexXKMa. 3alluTa OT MeXaHUYeCKUX BO3MeHCTBUM.3aluTa OT

KIIMMaTH49EeCKHUX BOSI[eI‘/JICTBI/II‘/JICI/ICTeMHBIe KPUTEPHU TEXHUYIECKOT'0 YPDOBHA XU Ka4eCTBa
9JIEKTPOHHEIX CPECTB. Hcmons3oBaHue I/IH(l)OpMaI.[I/IOHHLIX TEXHOJIOTHH IIpu IIPOEKTUPOBAHUN
9JIEKTPOHHEIX CPECTB. 9p1"OHOMI/IKa u I[I/I3aI71H KOHCTPYKHHﬂ 9JIEKTPOHHEBIX CPENCTB

OO61mast TPYA0EMKOCTD AUCIUILINHEL
72 gac(oB), 2 3ET
dopMa IPOMeRKyTOUHOM aTTECTALIUK

3aueT
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B1.0.22 Bbes3onacHocmb Jcu3HedesamesjabHOCMU

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpenofgaBaHus QUCHUIIIUHEL «be30acHOCTh KU3HEAESITETbHOCTI»
SIBIIIETCS:

dbopMupoBaHue MpodeCcCuoHaNbHON KYIbTYphl 0€30I1aCHOCTH, ITOM KOTOPOH
TTOHMMAETCSI TOTOBHOCTD U CIIOCOOHOCTE TMYHOCTH MCIIOIh30BaTh B MPOQPECCUOHATbHON
nesiTeTbHOCTU MPHOOPETEeHHYI0 COBOKYITHOCTh 3HAHUW, YMEHUN U HABHIKOB [IJIs
obecrieueHust 6e30IaCHOCTH B cdepe nmpodeccroHanbHON IesaTeIbHOCTH, XapakKTepa
MBIIITIEHUS ¥ IeHHOCTHBIX OPUEHTAINH, IIPY KOTOPHIX BOIIPOCH! 6€30ITaCHOCTH
paccMaTpuBalOTCS B Ka4eCTBe MPUOPUTETA.

MecTo pucuuniusel B CTpykType OI1

[IucuunianHa «be3omacHoCTb Xu3HemesaTenbHOCTH» b1.0.22 aBusgeTCs OUCIUIINHOU
00si3aTeNbHOM YacTH y4eOHOTO IJlaHa IOATOTOBKM OaKajaBpuaTa IO HalpaBIEHUIO
«11.03.02 MHPOKOMMYHHUKALIMOHHBIE TEXHOJIOTUM M CUCTEMH CBS3U». M3ydeHue
OUCIUNNUHE «Bbe30macHOCTh XKU3HENesATeTbHOCTH» OCHOBLIBAeTCS Ha 0a3e 3HAHUM,
YMEHUU U KOMIIETEHIUM, II0JTyYEHHBIX CTYJAEeHTaMHU B X0 e OCBOEHUS IIKOJIbHBIX KYPCOB.

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAllpaBjieH Ha GOpMUPOBaHNE CIIeAYIOMNX KOMIIETEHITIN:
B cootBeTctBUHT ¢ PTOC:

- Cioco0eH co3[aBaTh U MOANEPKUBATEL B TIOBCEOHEBHOM XKU3HU U B MPO(PeCcCHOHATbHON
nesTeNnbHOCTH Oe30TacHbIe YCIIOBUS KU3HENeATeIbHOCTH JIs COXPaHEeHUs IIPUPONHON CPefibl,
o0eclieyeHus: yCTOMYMBOTO Pa3BUTUS 00IIECTBA, B TOM YKCJIe IIPU YTPO3€ U BOSHUKHOBEHUU
Ype3BbIYaWHBIX CUTyalllil ¥ BOEHHBIX KOHMIUKTOB (YK-8)

CopepxkaHue OUCIUIIINHEI

Paspen 1. Cucrema «YenoBek-cpega 00UTaHUSA»
KynbTypa 6e3omacHocTu. CucteMa «YenoBeK-cpefa o6uTaHuS» U yrpo3a 0€30I1aCHOCTH.

Kpurepuu 6e30nacHOCTH U KiaccuduKauus pucka. PUCK U yCTOWYNBOe pa3BUTHE.

Pa3pen 2. Ype3BrlualiHble CUTYAlMY U 3allIATa HaCeleHUs

[TpupopHble 0XKaPH!, 3eMIETPSICEHNS, HAaBOOHEeHNU. TeXHOTeHHbIe UYpe3BhlYaliHble CUTYalluy,
BHI3BAHHLIE ITOXKApaMu, B3pEIBAMU, BEIOPOCAMU OTIACHBIX XUMUYECKUX BEIIECTB,
paaualMoOHHBIMKU aBapusiMu. BoeHHBIE Ype3BeIYaliHble CUTyalluy U TEPPOPUCTUYECKUE aKTHL.
3alllMTa HaCeJleHUs B Ype3BbIYaHBIX CUTYallHX.

Paspen 3. HeraTuBHEIe (haKTOPHI CPeIbl OOMTAHUS U 3allIUTa OT HUX

Bbuonoruyeckue HeraTHBHBIE (AKTOPH. XUMUYECKHE HETATUBHEIE (PAKTOPH! (BpeIHBIE
BellecTBa). dusnyeckre HeraTuBHBIE (PAKTOPH U 3aIlUTa OT UX BO3OEUCTBUS: BUOpPAIIHS, IIIYM,
MH(QPA3BYK, YIbTPa3BYK, 3JIEKTPOMArHUTHBEIE U3TyUEHUS, TEIJIOBLIE U3NTyYEeHUS, Ta3epHOe
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U3JIy4eHue, yIbTPapruOoIeTOBLE U3NTyYeHNS, MOHU3UPYIOIINE U3IYUEeHUs, SJIEKTPUYECKUU TOK 1
CTaTH4YECKOe 3JIEKTPUYECTBO, MeXaHN4YeCKue (paKTOphl U (aKTOPHl KOMIIJIEKCHOTO XapakTepa.
Paspen 4. KombopTHEIE YCIOBUY OIS KHA3HU U OeITEeIbHOCTH YeJI0BeKa

MeTopt! ynyuiieHus paboTocrocoOHOCTH YeroBeKa. MUKPOKIUMAT ITOMeIlleHUN 1
HOPMUPOBaHUE eTo IapaMeTpoB. MepompusaTus o obecrnedeHni0 KOM(POPTHHIX KITUMaTUYeCKUX
ycnoBuld. [Toka3aTenu CBeTOBOU Cpefbl M X HOpMUpPOBaHue. [Icuxopuanonorndeckue u
3ProHOMHUYECKHE OCHOBHI 6€30IIacHOCTH.

Pa3zpen 5. [TpaBoBble OCHOBHL 0€30I1aCHOCTH XKU3HENesATeIbHOCTH

YnpaBnenue oxpaHOU TpyHda. 3aKOHOAaTeNbCTBO P® 0 3amuTe OKpyXkKarollel Cpensl,
IIPOMBIIIJIEHHOM 0€30IIaCHOCTH, T0KapPHOM 0€30MaCHOCTH U YPe3BbIUaliHBIX CUTYalUsX.
Oka3zaHue epBO¥ IIOMOIIM NTOCTPafiaBIIeMy [P TPaBMaTUUYeCKUX ITOBPEXKACHUAX, IIPU OCTPHIX
3a00/1eBaHUSIX ¥ UHBIX HEOTJIOKHBEIX COCTOSTHUSX.

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

3aueT

2. AHHOTaAIUHU PabOYHX MPOrpPaMM JHUCIHIUIHH (MOJy/IeH) BapHaTHBHOH
4aCTH

b1.B.01 BeedeHue e npogeccuro

LTenu oCBOEHUS MUCLUIIINHEL

Llenbio IpemomaBaHus TUCIUIIIUHEL « BBemeHure B mpodeccuio» SBISIeTCS:

U3y4eHre OCHOBHBIX MMPUHIIUIIOB TIOCTPOEHUS U PA3BUTHS
MHGOOKOMMYHUKAITMOHHEIX CETEH U CHCTEM Pa3IMYHOI0 Ha3HaYeHus. [JUCIUIIuHA
«BBemenue B mpodeccuio» momKHa o0ecreurBaTh GOPMUPOBaHUE QyHIaMEHTa
TIOITOTOBKY OYAYIIUX CIIEIIHaINCTOB B 00J1aCTU UCCIeI0BaHus, Pa3paboTKHy,
ITPOEKTUPOBAHMS U IKCIUTyaTAlUU HHHOKOMMYHHUKAIIMOHHEIX CUCTEM U CETeH, a TaKXKe,
co3maBaTh Heo6xomuMyto 6a3y OJIsl YCIIEIIHOTO OBIafIeHUS TOCIIeNyIOUIMH
CTIelaTbHEIMU OUCHUIITHHAMY yueOHOTo miaHa. OHa TakxXKe MOIKHa CIT0COOCTBOBAThH
PA3BUTHIO TBOPUYECKHUX CIIOCOOHOCTEH CTYIeHTOB, YMEHUI0 (HOPMYIUPOBATh U PEIIaTh
3afja4yu U3y4aeMou CIelnruanbHOCTH, YMEHHUIO TBOPUYECKY MMPUMEHSITh U CAMOCTOSITETbHO
TIOBEHIIIATh CBOY 3HAHUS.

MecTo pucuuniavHel B CTpykType OI1

IOucuunnuHa «BBemenue B npodeccuio» B51.B.01 sgBnsgercs OUCIUININHONW YaCTH,
dbopMupyeMoi ydacTHUKaMu 00pa30BaTeIbHLIX OTHOLIEHUY 6510Ka 1 yueOHOTO IaHa
IOATOTOBKY OaKalaBpuaTa o HampaBneHuioo «11.03.02 WHGDOKOMMYyHUKALMOHHEIE
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TeXHOJIOTHH ¥ CUCTEMEI CBSI3u». M3yuyeHuWe OUCHUIIIUHE «BBemeHue B mMpodecCuio»
ONHMpAaeTCs Ha 3HAHWM AucHuIInH(b) «MHpopMaTuka»; «Mcropus (ucropus Poccuu,
BCceoO1Iass uCTOpHs)»; «DU3UKa».

TpebGoBaHUs K pe3ybTaTaM OCBOEHUS

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

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

- Crioco6GeH IIPOBOAUTH PAcYeTHl 10 MTPOEKTY CeTel, COOPYKEHUM U CPENCTB
MH(POKOMMYHHUKAIIMY B COOTBETCTBUU C TEXHUYECKUM 3aflaHUEM C UCII0Ib30BaHUEM KaK
CTaHIAPTHBIX METOMOB, IPUEMOB M CPEIOCTB aBTOMATHU3aINK TPOEKTUPOBAHUS, TaK U
CaMOCTOSITENIBHO CO3[aBaeMbIX OPUTHHAIbHBIX TporpamMM (ITK-22)

CopepxkaHue OUCIUIIINHEI

Paspen 1. [1poduns «3amuineHHbIe CUCTEMEBI U CETH CBA3U»

Pornb 1 MecTo OATOTOBKM OaKanaBpa 1o npoduiio «3alluileHHble CUCTEMBI U CETU CBSI3U».
CTpyKTypa y4eOHOTO IIJlaHa, CofepKaHKe NUCIUIINH. [IpuBoOuTCS aHanu3 I0TpeGHOCTH B
CIlel[ManuCcTaxX JAHHOTO IpOoQuUIIa Ha PEIHKE TPyfa.

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

OTarbl pa3BUTUS ONTUYECKON CBA3U, COBPEMEHHOE COCTOSHUE BOTIOKOHHO-OMITAYECKUX
TEXHOJIOTH, KoMIoHeHTHas 6a3a BOJIC, mepcreKTUBH Pa3BUTHS BOJTOKOHHO-OIITUUYECKUX
CHCTEeM Iepenayn.

Pazpen 3. [Tpoduns «IHTEPHET U TeTEPOTEHHBIE CETU»

HHTepHeT Bellled u ero npunokeHus. TaKTUTbHBIM UHTEPHET.

P 4,11 uiab «AHOOKOMMYHUKALIMOHHEIE CUCTEMEL ¥ TEXHOJIOTUH»

[Tepexopn ot TexHonoruu cereid TDM K cetsim NGN/IMS. OCHOBBI CUTHaIU3alWU, HyMepaLuH,
TEXHUYECKOT0 00CTyKUBaHUS MHTENIeKTyallbHbIe CeTH, CUCTEMBI TEXHUYECKOTO
00CTyKMBAHUS U YIIPABIIEHUS, OPTaHU3AINH UHTEJIEKTyaIbHBIX CUCTEM.
HHborOMMyHUKAIIMOHHAS CETh UHTEJINIEKTyalbHas CUCTeMa. JBOIIONUS KoHnenuuu IN
HHpoKOMMyHUKAIMOHHBEIE CEPBUCH, X pa3BuThe. IBomtonus VAS. CallueHTpHl 1 cepBUCHEBIE
nnatdopMmbl. CAMEL u poymusr ycnyr. OcHOBEI IMS-apxXuTeKTyphl. ACIIEKTH CTaHOapTU3aIMH.
CucreMbl KOMMYTalMU U TeJIEKOMMYHUKAIMOHHBIE IIPOTOKOIBL. JneMeHThl VoIP. McTtopus
pas3Butus IP-trenedponuu. ITpuHIUIIE Tepenauyu peun nmoBepx IP. 3HaKOMCTBO ¢ MOJIeTbHOM
ceTtbio NGN, ceTeBEIMHU 3JIeMeHTaMu MOOUIbHON 1 PUKCUPOBAHHOM CBSI3U. OCHOBEHI
apxuTekTypsl IMS. UHTepHET Bellled U COBUT IapafgurMbel K M2M KOMMYHUKaIUIM.

Paspen 5. [Ipoduns «ITudpoBoe Tenepannoselianue»

OCHOBHBIE IPUHIUIIL TEJIEBUAECHUS U UX peaii3allds B aHaJIOTOBLIX M IIU(PPOBHIX
TeJIeBU3NOHHBIX cucTeMax [IpeuMyinecTBa HU(PPOBOro IPeACTaBIeHNs aHaJIOrOBEIX TB
cUrHamoB. [lepCeKTUBE pa3BUTHUS CUCTEM LKU(PPOBOTO TelepagruOBellaHus.

Pazpen 6. [Tpoduns «CuCTEMBI TOIBUKHONU CBI3U»

HcTopruuecKkuil 0YepK pa3BUTHUS U Kinaccudukalys cucteM MobunbHom cBsg3u (CMC), momens
B3aMMOJEUCTBUS OTKPHITHIX cucTeM OSI npumMenutensHo K CMC, nokonernuss CMC GSM,
UMTS, LTE, cuctemer WiFi, noHsaTHEe KOMMyTaluy KaHauoB U naketoB B CMC. OCHOBE
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noctpoenus u ¢pyHkiuonuposanusa, CMC GSM, UMTS, LTE, ocHOBHEIE NIPOLIEAYPHL,
dyukuronuposanus B CMC GSM, UMTS, LTE. [Tousitue aboHeHTCKOM eMKocT B CMC,
moHsTHe OomxeTa moteps B CMC, ucmnonb30BaHue reonHGOOPMaIIMOHHBIX TEXHOJIOTHH B 3aJadax
nnanupoBanus CMC GSM, UMTS, LTE.

Pa3pen 7. 3akmiodeHue
[TepcnieKTUBEL pa3BUTHUSA OTPACIIU CBA3U U TEJIEKOMMYHUKAIUU

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

3aueT

Bb1.B.02 [duckpemHas mamemamuka

Llenu ocBOEHUS TUCUUIIIUHEL

Llenbio MpernomaBaHus QUCHUIIINHEL « [[UCKpEeTHAsI MaTeMaThKa» SBJISETCS:

dbopmupoBaHue 001IeTEXHNYECKOTO (GyHIaMeHTa IIOATOTOBKY OymyIIIX
CITeITMAINCTOB B 0071aCTH HH(POKOMMYHUKAITMOHHBIX TEXHOJIOTUHM U CUCTEM CBSI3H, a
TakKxXe, Co3JaBaTh He0OX0quMYyI0 0a3y [JIs YCIEIIHOT0 OBIafieHUs MOCIeyIOIINMHU
CIIeIMANIbHBIMU TUCIUIIIMHAMU y4eOHOTo ITaHa.

MecTo pucuuniavHel B CTpyKType OI1

IOucununnuia «JuckpeTHas mMaTeMaTuka» B1.B.02 sBnseTcs OUCIUIINIAHOM 4YacCTH,
dbopMupyeMoi y4aCTHUKaMU 00pa30BaTeNIbHLIX OTHOIIEHUN 010Ka 1 yueOHOro miaHa
IOATOTOBKY OaKajaBpuaTa mo HampaBieHnio «11.03.02 MHGPOKOMMyHUKAIMOHHEIE
TEXHOJIOTHHU ¥ CACTEMEHl CBSI3W». W3ydyeHuWe OUCHUIIUHH «[[MCKpeTHas MaTeMaTHUKa»
OTnMpaeTCcs Ha 3HAHUM OUCHUIITAH(HI) .

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

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

- Cnoco0eH UCIIOIb30BaTh IOJI0KEHUS, 3aKOHBI U METOOBI €CTECTBEHHBIX HAayK U MaTeMaTUKHU
O pellleHud 3afay nHKeHepHoU gesaTenbHOCTH (OIIK-1)

- Cnoco0eH TPOBOIUTH PACUETHI TI0 MIPOEKTY CETeM, COOPYKEHUM U CPENICTB
MH(POKOMMYHUKAIIUY B COOTBETCTBUY C TEXHMYECKUM 3aflaHUEM C MCIIOIh30BaHUEM KaK
CTaHJAPTHBIX METOMOB, IPUEMOB M CPEICTB aBTOMaTHU3aluy MPOEKTUPOBAHUS, TaK U
CaMOCTOSITEJILHO CO3[JaBaeMBIX OpUTUHAJIBHEIX ITporpamm (I1K-22)
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CopepxkaHue OUCIUIIINHEI

Pazpgen 1. DneMeHTH MaTeMAaTUYECKOM JTOTUKH.
Bricka3biBaHus. Anrebpa Byns. Jlorudeckue pyHkuun. Tabnuila MCTUHHOCTH. PellieHue

JIOTUYECKUX ypaBHeHUl. Pemerue cucrteM morudeckux ypaBHeHuu. [JHO, KHO. TeopeMmsl o
npepncraBnenun norndeckux Gyakmui 8 CIH® u CKHO. Cokpaméennas [TH®. Kapts KapHo.
[Tomunom XKerankuHa. [TonHota. Teopema I[Tocta. PKC.

Paspmen 2. 9neMeHTH Teopu# rpadoB

OcHoBHBIE TOHATHSA rpados. Onucanue rpados ¢ MOMOIILI0 MaTpUll. MaTPHUILl CMEXHOCTH U
poctuxkuMocTu. CTpyKTypHas MaTpulla. CBAI3HOCTD rpada. JinepoBH ¥ ['aMUIbTOHOBE I'Padb.
Cetu u notoku. Teopema @oppa -PankepcoHa. [lepeBbs.

Pazgen 3. BI/IHaQHbIe OTHOITNNEHWA ¥ MOIMHOCTH MHOXECTB.
BI/IHapHBIe Olepanuu. MOIITHOCTSL MHOXKECTBA. BI/IHapHHe OIlepanuu.

OO61masi TPyI0EeMKOCTb OUCIUTTITAHEL
108 gac(oB), 3 3ET
dopMa MPoMexKyTOYHOM aTTeCTalluN

3aueT

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

ITenu oCBOEHUST MUCLUIIIAHEL

Llenpio mpenofaBaHus QUCIUIIINHE « DU3MdecKre OCHOBH 3JIEKTPOHUKU»
STBIISIETCSI:

dbopmupoBaHue GyHOaMeHTa IIOATOTOBKY Oyayiux 6akanaBpoB B 061acTu
37IeMeHTHOM 0a3bl PAgU03IEKTPOHHOM allapaTyphl ¥ CO3aHue He00X0IUMOUW OCHOBEI
[I7ISI YCIIELTHOT'O OBJIafIeHUSI MOCIeNYIOIIMMHY CTIeIlMaIbHBIMU JUCIUIIINHAMYU Y4e0HOT0
TJTaHa.

MecTo pucuuniavHel B CTpyKType OI1

HMucuunnvHa «®u3nyeckre OCHOBHL 31eKTpPOHUKN» B1.B.03 aBnseTcs OUCIUIINHOU
yacTty, GopMUPyeMOH ydyaCTHUKaMu 00pa30BaTeIbHEIX OTHOLIeHUN 6710Ka 1 yyeOHOrO
IIJlaHa TNOATOTOBKM OaKajlaBpuaTa IO HamnpaBimeHuwo «11.03.02
NHPDOKOMMYHUKALIMOHHLIE TEXHOJIOTUM U CUCTEMEHl CBSI3U». H3ydeHUe OUCIUATIINHEI
«®u3nYeCcKre OCHOBHI 3JIEKTPOHUKHU» ONUPAETCs Ha 3HAHUU OUCLHUIMIKH(bI) «Briciias
MaTeMaTuka»; «Ou3uKa».

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)

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

CopepxkaHue OUCIUIIINHEI

Pazpen 1. SnekTpodu3nyeckre CBOMCTBA MONYIIPOBOOHUKOB

CoOCTBEeHHBIY U TPUMECHBIE TIOJTYIIPOBONHUKY. DHEPTeTHYeCKNe AuarpaMMbl
IIOTYNIPOBOAHUKOB. PaBHOBECHBIE KOHIIEHTPALIMU TOJBUKHEIX HOCUTEJIEH 3apsifa B
[IOJTYTIPOBOAHUKAX. JJIEKTPOHENTPaIbHOCTh OHHOPOMHOTO IIOIYIIPOBOAHNKA. HepaBHOBECHOE
COCTOSIHUE TIOJIyIIPOBOAHUKA. [Iper(oBrii U OU(PY3UOHHBIA TOKU. YPaBHEHNS HETPEPHIBHOCTU
1 muddy3un. JepeKTs CTPYKTYPH IOJIYIIPOBOAHUKOB. fBIeHNs Ha TOBEPXHOCTH
[IOJIyTIPOBOAHUKOB. [T0IyIIpOBOMHUKY C HEPAaBHOMEDPHEIM pacIipefie/leHueM IIPUMECH.

Pasmen 2. KOHTaKTHBIE IBIIEHUS

OneKTprUUEeCKUe KOHTAKTH B IONYIIPOBOAHUKAX. DIIEKTPOHHO-ALIPOYHLIN Tepexo. OusndeckKue
MIPOLIECCH] B 3JIEKTPOHHO-IBIPOYHOM IEPEX0ae B COCTOSTHMY paBHOBeCHsS. OCHOBHbBIE TapaMeTPHI
nepexona. ®u3ndecKue MPOIECCH B 3JIEKTPOHHO-ABIPOYHOM IIepexofie IpU Imofadye BHEIIHETO
HanpsxkeHus1. OTKPBITOE U 3aKPHITOE COCTOSHUE Mepexona. BonbTaMiepHas XxapaKTepuCTHUKa
¥eann3upPoOBaHHOTO epexoaa. BonbTaMepHas xapaKTepHUCTHKa pealibHOTO Iepexona
(MONMyIIpOBOJHUKOBOTO AKOa). BiusgHue TeMIepaTypsl Ha BOJIbTaMIIEPHYI0 XapaKTePUCTUKY
nepexona. EMKOCTH 371€KTPOHHO-OBIPOYHOT0 Iepexofga. MateMaTuyeCcKre MOOenu U
9KBUBAJIEHTHbIE CXEMBI II0JTy-ITPOBONHUKOBOTO Arona. OCOOEHHOCTH reTeporepexona.
BRIIpAMIAOMWINYA U OMUYECKUY KOHTAKTH MeTalInonynpoBogHuk. [Tuon loTTku. dusuyeckue
MIPOIIECCHL B CTPYKTYPE METaIAU3IEKTPUKIIONYIPOBOTHUK. DPGHEKT mOI.

P dusnyeckue I bl B OMIIONISIPDHOM TPAH3UCT

Ob1ue cBemeHus 0 OUIIOIIPHOM TPaH3KuCcTOpe. BlanmoericTBre 6IM3KO0 PACIIOIOXKEHHBIX
nepexonoB. KoahduimeHTs mepegays TOKOB. AKTUBHEIN PeXKUM PaOO0TH OMIIOISPHOTO
TPaH3UCTOpa. YCUJIeHNE SJIEKTPUYECKUX CUTHAJIOB. PeXMMbI HACHIIIEHUS U OTCEYKH.
ONEeKTPOHHEIN K04 Ha OUIOIIpHOM TpaH3ucTope. Henuuelinbie Mopenu d6epca Moia.
CraTudeckue XxapaKTepUCTUKM OUIIONSPHOT0 TPAH3UCTOPa. BrusiHue TeMepaTyphsl Ha paboTy
OMIOJIIPHOTO TPaH3UCTOPA. [Ipo0oit OUIIONIIPHOr0 TPAaH3UCTOPA. [TUHAMUYECKUN U
HMMITYIbCHBEIY PEeXKUMBI paboTHl OUIIOITPHOTO TPaH3uCTOpa. [IpelidoBHI U reTeporepexoIHbIH
TPaH3UCTOPHI.

Paspen 4. du3nyecKkue IPOLIECCH B IMOJEBRIX TPAaH3UCTOPAaX

OO1mue cBefleHUs O MOJIEBBIX TPaH3UCTOPaX. JIMHEWHBIN PeXUM PabOThl TOJEBHIX TPAH3KUCTOPOB.
PexXuM HaCHIIIEHUS TOJIEBHIX TPAH3UCTOPOB. CTaTHUYECKHE XapaKTePUCTUKU TI0JIEBBIX
TPaH3UCTOPOB. BriusgHue TeMiepaTyphl Ha pabOoTy IOJIEBEIX TPaH3UCTOPOB. MaTeMaTHYeCKHE
MOJIe/IN ¥ 9KBUBAJIEHTHBIE CXEMBI TI0JIEBEIX TPAH3UCTOPOB. [JUHAMUYECKUHN ¥ UMITYJIbCHBIN
pexXuMBI PabOoTHI OJIEBEIX TPaH3UCTOPOB. HEMT-Tpan3uctop. OnTo31eKTPOHHLIE TPUOOPHL.

OOI1mast TPyAO0EMKOCTD AUCITUIIIMHEL
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72 gac(oB), 2 3ET
dopMa IpoOMeKyTOUHOM aTTECTALUN

3auer

b1.B.04 TexHo/102uu npo2pammupo8aHus

Llenu ocBOeHUS OUCLIUITIIUHEL

Llenbio mpenofaBaHus OUCHUATIINHEL « TeXHONIOTHY MTPOTrPaMMUPOBaAHUS» SIBIISIETCS:
M3y4eHre OCHOBHBIX IPUHIIUIIOB, MOJle/Iel ¥ METOMOB, UCIIOIh3YEeMBIX Ha
Pa3NMMYHBIX 3Tarnax pa3paboTKu MPOrPaMMHBIX IPOAYKTOB.

MecTo pucuuniuHe B CTpykType OI1

Hucuunnuaa «TexHomoruu mnporpamMmupoBaHus» b1.B.04 gBnseTcs OUCHUNINHOU
yacTu, popMupyeMou ydacTHHKaMu 00pa3oBaTeIbHBEIX OTHOILIeHU 010ka 1 yueOHOTO
ImjlaHa TNOATOTOBKM OakKanaBpuaTa @O0 HanpaBrneHuwo «11.03.02
VHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMHl CBSI3U». KM3ydeHUe OAUCLUIIUHBL
«TexHOIOTHM INPOTPaMMHUPOBAHHUS» ONHUPAETCI HAa 3HAHUU OUCIUIIINH(BI)
«MHbDOpMaTHKa».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

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

- Cnoco0eH TOHMMATh IPUHITUITE Pa0OTH COBPEMEHHBIX MHGOPMAIIMOHHBIX TEXHOJIOTUHN U
HCIIOJIb30BaTh WX [IJISI pellleHus 3amay npodeccuoHanbHol gestenbHocTy (OITK-4)

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

- CniocobeH kK cbopy, 00paboTKe, pacupeeIeHnIo 1 KOHTPOJIIIO BHITOTHEHUS 3asBOK Ha
TEXIOMIePKKY 000pYIOBaHUS C TIOMOIILI0 HHPOKOMMYHUKAIIMOHHBIX CUCTEM U 0a3 MaHHBIX
(TTK-10)

- Cioco0eH OCYIIEeCTBIATh aIMUHACTPUPOBAHUE CETEBBIX MOICUCTEM NH(POKOMMYHUKAITMOHHBIX
cucteM U /unu ux cocrapnsmomux (ITK-12)

CopepxkaHue OUCIUATIINHEL

Pasgen 1. BeefeHne B TEXHOJIOTHHA TPOrPaMMUDOBAHUS
dtamns pa3paboTku mporpaMmuoro obecrnedenust ([10). BogomagHas 1 3BOMIOLKMOHHAS MOLETH

paspabotku I10. MHCTpyMeHTanbHEIE CPEACTBA Pa3pal0TKM, sI3BIKY IIPOTPaMMUPOBAHUS U UX
KJlaccuuKalys, UHCTPYMEHTaIbHbIE CPENibl, OTIauUKH, PEIaKTOPhl TEKCTOB.
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Kondurypaunonsnoe ynpasnenue 10, CuCTeMbl yIIpaBIeHUS BEPCUIMU.

Paspen 2. OcHoBH niporpaMMupoBanusg Ha C u C++

CrtpykTypa nporpaMMhl Ha si3biKax C u C++, 3Tamnsl MIOATOTOBKY UCIIOIHAEMOT0 KOJa,
IIPenpoIeCcCcop, BBO/BEIBOM, IPOCTHIE TUIIHI JaHHBIX U OIlepalliy Haj HUMU, peanu3alus
Pa3BETBIAIOIMIMNXCS U UIUKJIMYECKUX aJITOPUTMOB. YKa3aTe/ld, MacCUBEI, Hy/Ib-TePMUHUPOBaHHEIE
CTPOKH ¥ UxX 00paboTKa, CTPYKTYPHI, QYHKIUH.

Pasgen 3. OcHOBHL 00BbEKTHO-0PMEHTUPOBAHHOT0 TPOTrPAMMUPOBAHNUS

OO0nekTHl, abcTparupoBanue. Knacc, cBoWCTBa, METOOHI, MHKAIICYIALNS, HacleqoBaHue,
nonuMmop¢usm. Knacc B C++, KOHCTPYKTOPHI, HeCTPYKTOPEL. MOAyIbHEIN METOS
IIpoTrpaMMUpPOBaHus, MOAyJb B C++. [IpUHIUI ITOBTOPHOTO MCII0/Ih30BaHuA Kofa. OOBEKTHO-
OpPUEHTUPOBaHHBEIE OUOTHOTEKH.

Pa3pen 4. OCHOBEL yIIpaBieHUS JaHHBIMU

OcHOBHBIE TTOHATHS Teopuu 6a3 DAaHHBIX. MOfleIu DaHHBIX. PensaiuoHHbe 0a3kl HaHHBIX:
TePMUHHI, KOHCTPYUpOBaHue 6a3 naHHbX. [IpuMepsl pensuuonabeix CYBII. CYB] SQLite. A3kIK
SQL: ocHOBHBIE KOMAH[IHI, IPUMEPEI 3aIIPOCOB Ha BEIOOPKY. CTPYKTYypa IPUI0KEHUS,
HCIIONb3YIoIero 0asy maHHbBIX. CpeacTBa OpraHu3aluy PaboThl IPUI0KEHUS ¢ 0a30¥ JaHHBIX.
P HOBBLI KOHCTPYHMPOBAHUSA ITPOTPAaMMHBIX CUCTEM

Coop u ananu3 TpeboBanui K I10. Cnenudukarms TpedoBanuii. TexXHUUYECKOe 3aJaHue Ha
paspabotky I10. fA3sik UML, muarpamma Use Case, KOMIIOHEHTOB, KJIaCCOB, IeSATEIbHOCTH,
pa3BepThIBaHus. [IpOEKTHPOBaHKE IPOTPAMMHOT0 00ecriedeHusi, TUIIOBbIe CTPYKTYpHI I10,
Mopnenu ympasnenus [10. TectupoBaHue, IPUHIUIIE O€JI0T0 ¥ YEPHOTO SIIHUKA, STAIIEI
TecTupoBaHus. [lokymeHTupoBaHue I10.

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

DK3aMeH

b1.B.05 MHo20KaHa1bHble Me/1eKOMMYHUKAUUOHHblIEe cucmemMbl

Llenu 0CBOEHMS TUCHIUIIINHEL

Llenbio penofaBaHus OUCHUATIINHEL « MHOTOKaHAIbHbIE TEeIEKOMMYHUKALMOHHBIE
CHUCTEMBI» SIBIISIETCS:

M3y4eHre TPUHIUIIOB IIOCTPOEHUS U (YHKIMOHUPOBAHHUS allapaTyphl
MHOT'OKaHaJIbHBIX T€JIEKOMMYHUKAIIMOHHBIX CUCTEM B IT(PPOBHIX TPAHCIIOPTHHIX CETHX,
a TaKXke MeTOJ0B ITIOCTPOEHUS U pacyeTa MapaMeTPOB IMHEWHBIX TPAaKTOB. [loMuMO
3TOTO, 1Ie/ThI0 OCBOEHHUS OUCLUIIINHEL SIBIISIETCS 03HAKOMJIEHNE C MeXOyHapOIHBIMU
CTaHAapTaMH B 00/1aCTH TeJIEKOMMYHUKAIMK U 0030p MEePCIeKTUB Pa3BUTUS
MHOT'OKaHaJIbHBIX T€JIEKOMMYHUKAIIMOHHBIX CUCTeM. M3yueHne OUCHIUTIINHEL
«MHOTOKaHabHbE TeJIEKOMMYHUKAIIMOHHEIE CUCTEMBI» OOJI2KHO CITIOCOOCTBOBATH
Pa3BUTHIO TBOPUECKUX CIIOCOOHOCTEH CTyIEeHTOB, yMEHUIO (OPMYIUPOBAThL U PellaTh
3aflayy M3y4aeMou CIIeIMalbHOCTH, YMEHUIO TBOPUYECKU IPUMEHSATH M CAMOCTOSITEILHO
TIOBBIIIIATH CBOW 3HAHUS.
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MecTo gucuunIuHLL B CTPyKType OI1

HucuunnvuHa «MHOTroKaHajbHEE TeEJIeKOMMYHUKaLUUMOHHBIe cucteMbl» B1.B.05
SIBIsSEeTCA OUCHUMIMHOU YacTd, GopMUpPyeMoOil y4yaCTHUKaMU 00pa30BaTEbHBIX
oTHomeHuu 6roka 1 yuyeOHOro IjlaHa MOATOTOBKM OakajiaBpuaTa II0 HallpaBlIeHUIO
«11.03.02 MHGPOKOMMYHUKALMOHHbIE TEXHOJIOTUHX U CUCTEMHl CBI3u». HM3ydeHue
OUCUUNIVHE «MHOrOKaHaslbHble TeJIeKOMMYHUKALIMOHHEIE CUCTEME» OIUpaeTCsa Ha
3HaHUU gucuunauH(el) «MaTeMaTuyeckue MOMOENU B CETSIX CBA3U»; « OCHOBHI 3allUTHI
MH(OpMAaIuU B TEJIEKOMMYHUKAIIMOHHEIX CUCTEMAax».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

- Crioco6GeH OCyIIeCTBISATh Pa3BUTHE TPAHCIIOPTHLIX CETeM U ceTell mepegaun JaHHBIX, BKI04as
CeTH Pafiuof0CTyIa, CIIyTHUKOBHIX CHCTEM, KOMMYTallOHHBIX ITOACUCTEM U CETEBHIX IIJIAaTGOpM
(TIK-9)

- CriocoGeH MPUMEHSTh IPUHLUIIB 9KCIUIyaTalluy CeTel CBSI3K, OCHOBHBIE METO/bI aHAJK3a
TEJIEKOMMYHUKAIIMOHHBIX CETEN U CHCTEM, UCIIOIb3yEeMble CUCTEMbI CUTHAIU3aLUN U
IIPOTOKOJIbI, YVYUTHIBATE COBPEMEHHEIE HallpaBlIeHUs Pa3BUTHS TeIEKOMMYHUKAIIMOHHEIX CeTen
U crucTeM, ocobeHHOCTH peanu3aiuu ycnyr (I[1K-32)

CopepxkKaHue OUCIUIIINHEL

Pazgen 1. OcHOBHEIE 3ala9¥ TEXHUKHU MHOI'OKaHaJIbHOMN CBSI3U ¥ MECTO MHOTOKAHAJIbHBIX

TEJIEKOMMYHUKAITMOHHBIX CUCTEM Hd CETH CBA3N.
HGKOMHO3I/IHI/IH-KOMHOSI/IHI/IH ceTel 1Mo d)YHKLII/IOHaHBHBIM IIPpU3HAaKaM. HepBI/I‘-IHaFI " BTOPpHUYHaA

cetu. CeTu ¢ KOMMYyTallel KaHalIOB ¥ CETH C KOMMYTalliel MakeToB. MOHOCEPBUCHBIE U
MYJIbTHCEPBUCHBIE CeTU. TeNeKOMMYHUKAIIMOHHEIE CETH U HHPOKOMMYHUKAIIMOHHLIE CETH.
MecTo, 3aHMMaeMoe MHOTOKaHa/lbHbBIMU TE€JIEKOMMYHUKALIMOHHBIMUA CUCTEMaMU B COCTaBe
TEeJIEKOMMYHUKAIIMOHHBIX U UHHOKOMMYHUKAIIMOHHEIX CETEH.

P 2. CurHambl KTDOCBSI3HU

Bupbl 1 0co6eHHOCTH (OPMUPOBAHMS TEPBUYHBIX CUTHAJIOB CBsI3W. OCHOBHBEIE XapaKTePUCTUKHU
TIePBAYHBIX CUTHAJIOB.YPOBHY nepefayd. OMHOMEPHEBIE U IByMePHBIE IIU(DPPOBEIE CUTHAIIHL.
[TousiTue 00 OlLIeHKe KayeCcTBa Iepefayld CUTHAJIOB CBSI3HU.

P [TpUMHUKIE IOCTPOEHNS MHOTOKaHaIbHBEIX TeIEKOMMYHUKAIIMOHHBIX CUCTEM
[IpuHIIMNI TUHEWHOTO pa3feneHus curHanos. [Ipunnune noctpoenus cucreMm ¢ YPK, BPK, ®PK.
CucreMsbl CO CTaTUCTUYECKUM YIJIOTHEHUEM. MHAMBUAYaIbHEIA U I'PYIIIOBOM METOIBI
IIOCTPOEeHMA cucTeM nepepayu.l'pynnosor Meton noctpoenus LICII. LludpoBrie nepapxumu:
Ie3noxXpoHHas 1udposas nepapxus (PDH) u cunxponHas mudposas uepapxus (SDH), ux
OCHOBHEBIE XapaKTePUCTUKH. EBponelrickas u AMepuKaHCKasa uepapxuu, oTHocsAmuecs Kk PDH.
CetesBrie untepdericet G.703

Paszgen 4. Metopnsl hopMUpOBaHUg KaHaIBHBIX CUTHANOB B cucTeMax ¢ YPK.
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dopMupoBaHKe KaHATBHBEIX CUTHAJIOB C HCIOIb30BaHueM AM, UM, ®M. CrocoOs
dhopMupoBaHus KaHambHBIX cCUTHanoB ¢ AMOBII. Ucnonbs3oBanue QAM u OFDM nns
dhopMupPOBaHUS KaHATbHBIX CUTHAJIOB.

Pazgen 5. MeTonpl (OpMUPOBAaHKS KaHAaIbHBIX CUTHAIIOB B cucTeMax ¢ BPK.

OcHOBHBIE 3TAIlH TPeoOpPa30BaHUs aHAIOTOBBEIX CUTHAJIOB B IMGPOBLIE (IMCKPETHU3AIINS 110
BpeMeHU, KBaHTOBaHMeE 110 YPOBHIO, KogupoBaHue). [Tousatue UKM. PaBHOMepHOE U
HepaBHOMEPHOE KBaHTOBaHUE, 3aIUILIEHHOCTD OT IIYMOB KBaHTOBaHUS. CTaHOAPTHBIE IIKaJIbl
KBaAHTOBaHUs IJIs1 Mpeobpa30BaHus peueBoro curiasna. Mcmnonb3oBanue IM u TUKM mmns
dbopMupoBaHUs KaHAJIbHBIX CUTHANNOB. OpraHu3aliusg KaHaloB Iepeaul JaHHBIX

Pa3pen 6. KaHasnbl IBYXCTODOHHET0 OEeMCTBHA.

CxeMBbl OpraHu3aniy KaHajloB ABYXCTOPOHHET 0 AelCTBUS. Pa3Bga3bIBawle YCTPOUCTBa.
fIBneHMe 3MEKTPUUECKOTO 3Xa U METOAB OOPHOBI C HUM.

OO1mast TPYAOEMKOCTD AUCIUIIIMHEL
144 gac(oB), 4 3ET
dopMa IPOMeRKyTOUHOM aTTECTALUK

JK3aMeH

Bb1.B.06 MamemamuuecKue mode/au 8 cemsix c8s3U

LTenu oCBOEHUS MUCLUIIIAHEL

Llenbio pernomaBaHus OUCHUTIINHEL «MaTeMaTu4ecKue MOIEeNd B CETSIX CBSI3U»
SIBJISIETCS:

n3y4yeHne MaTeMAaTHUYECKOT0 MOMIeIMPOBAHUS WHPOKOMMYHUKAIIMOHHEIX CETEH U
CHCTEM, ITOAXOM0B K (hopMau3aluy 3aJadi, MeTOI0B MaTeMaTUYECKOI0 OIMCAHUS
TpaduKa U MPoIeccoB 00CTyKUBaHUS, CTIOCOOOB IIPEICTaBIeHUs MOJieJiel CeTel CBSI3H;
IIPHEMOB U MeTO[I0B (hopMain3anuy 00BEKTOB, IIPOIIECCOB, SBIEHUM, TPOUCXOISIIINX B
ceTsix cBs3u. CTYOEHT [OMXKeH yMeTh (OpMaIu30BaTh IIPOIECCH], TPOUCXOMASIINE B
MH(POKOMMYHMKAIIMOHHBIX CUCTEMAX M CETSIX; BRIOMPATh U aHATM3UPOBATh MMOKA3aTeNn
GYHKIIMOHUPOBAHUS ¥ KPUTEPHUH UX OLEHKY; IOHUMATh MPUHIIAIE ¥ METOIHI
IIOCTAHOBKHM ¥ PEIIEeHUS 3aJa4 MaTeMaTHUYECKOTO MOIeTMPOBAHUS; IPUMEHSTh
TI0JTy4eHHEIe 3HAHWS MTPY BEITIOTHEHUHU ITPOEKTOB U BHITYCKHBEIX KBATH(PUKAITMOHHBIX
paboT, a TaKXKe B X0fle HayYHBIX UCCIIEJOBaHUU. B X0/Ie U3y4eHUST QUCIUTIITAHEL
CTYMIEHTHl YCBAaMBAIOT 3HAHUS O IIOIYYEeHUU KOHIETITYaIbHBIX MOJIe/Iel ceTel CBsI3u; 00
OCHOBHBIX METOHAX MOJEIMPOBAHUS C UCIIOIh30BaHUEM II0JI0KEHUN TEOPUH MacCOBOTO
o0CTyKMBaHUS, METOAaX MaTeMaTUYeCKOW CTaTUCTHUKY B 3afjladaX MOOETMPOBaHUS
Tpaduka, MeTomax Teopuu rpados. [TucuunimHa «MaTeMaTUudYeCKue MOIENIH B CeTSIX
CBSI3W» pacCMaTPWBAeT IIPUHITUIIEI 1 METOOBI IOCTPOEHUST MOOeed WHPOPMaIMOHHBIX
IIPOLIECCOB, CUCTEM U CeTel. B Hel M3y4aloTCss METOHOJIOTUS U TEXHOJIOTHUS
MOJIeTMPOBAHUS WHPOKOMMYHHUKAIIMOHHEIX CUCTEM U CETeH CBSI3M, OCHOBHEBIE
TI0JIOKEHUST TEOPUU MACCOBOTO 00CTYyKUBaHHUS, IPUHIUIIEI MOIETUPOBAHUS CETEH
TeJIEKOMMYHUKAIIAY KaK CIOXKHBIX cCuCTeM. [IuciunnnHa «MaTeMaTu4ecKue MOOeu B
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CeTsIX CBSI3U» MOJIXKHA o0ecrneuynBaTh GopMUpoBaHue QyHOaMeHTa ITOATOTOBKY OyOyIINX
0akanaBpOB, a TaKXKe CO3[laBaTh He00XOAUMYI0 0a3y OJsl YCIEITHOTO OBIageHus
TIOCJIEOYIOMKUMHY CIIeIMabHEIMU TUCIUIIIMHAMY Y4eOHOr 0 IIaHa.

MecTo pucuuniavHel B CTpykType OII1

Iucnuniuia «MaTeMaTuudeckKue Momenu B ceTax cBa3u» Bb1.B.06 saBasgeTcs
OUCIUTIIMHON YacTH, GOPMUPYyEMOM y4aCTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEHUY O10Ka
1 yuyeOHOTro mjaHa NOATOTOBKHM OaKajlaBpuaTa IO HampaBiaeHun «11.03.02
NHPOKOMMYHUKALIMOHHBIE TEXHOJIOTUM U CUCTEMHl CBSI3U». H3ydeHUe OUCIUIINHBI
«MaTeMaTU4YeCKrue MOOENN B CeTSAX CBA3M» OINHUPAETCSd Ha 3HAHUU OAUCLUUNIINH(BI)
«JIuCcKpeTHas MaTeMaTuKa»; «Teopus BepOATHOCTEN U MaTeMaTU4decKasi CTaTUCTUKA».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

- Crioco6GeH IPOBOAUTH PacyeTHl 10 IPOEKTY CeTel, COOPyKEHUM U CPENCTB
MH()OKOMMYHUKAIIWM B COOTBETCTBUY C TEXHUYECKUM 3aflaHUEM C MCII0JIb30BAHUEM KakK
CTaHOAPTHBIX METOMHOB, IIPUEMOB M CPE[ICTB aBTOMATH3AlNH TPOEKTUPOBAHHUS, TaK U
CaMOCTOSITENIBHO CO3[aBaeMbIX OpUTUHAIbHBIX mTporpamMm (ITK-22)

- Crioco6GeH OCyIIeCTBISATh MIOATOTOBKY TUIIOBHIX TEXHUYECKUX IIPOEKTOB U IIE€PBUYHBIN
KOHTPOJIb COOTBETCTBUS pa3pabaThiBaeMbIX IPOEKTOB U TEXHUUECKOW JOKyMEHTAllu Ha
pasnuyHble HHPOKOMMYHUKALMOHHBIE 00BEKTH HallMOHATBHBIM U MeXKAYHapOOHEIM
CTaHapTaM U TexHu4YecKuM pernameHnTam (I1K-23)

- Cnoco0GeH ITPOEKTHPOBAThL BEPOSITHOCTHO-BPEMEHHEBIE XapaKTEPUCTHUKHU IIPOIIECCOB B
MH()OKOMMYHUKALMOHHBIX CUCTEMAX U CETSX, aHaTM3UPOBaTh MaTeMaTHYeCKUEe MOJIeNI U
MEeTO[H pacyeTa HHPOKOMMYHUKAIMOHHEIX ceTed U cucteM ([1K-39)

CopepxkKaHue OUCLUIIIUHEL

Pasgen 1. Mcnonb30BaHre MaTeMaTU9e€CKOT0 MOIEIMPOBaHUS IIPU TPOEKTUPOBAHUY CETEr
CBA3U

[Tomxombl K UCCIIEIOBAHUIO CIIOXKHEIX cucTeM. Knmaccudukanuust Mogenei. 3agayuu
MOIeNnpPOBaHUS IPY MPOEKTUPOBAHUU U SKCIIJTyaTalluu CETeX CBSI3U. Momenu ceTel CBI3U:
Hatypurie mogenu; Mudopmalimontsie Mogenu. ®opManbHOE ONUCAHUE CETHU IIPU
KOMITbIOTEPHOM MOJEIMPOBaHUH.

Pasmen 2. Monenu TeOpHU MacCOBOT0 06CTYKHUBAHUS

BrruuciuTenbHas CETh KaK CHCTEMa MaCCOBOTO O0CIyKUBaHUS: -IpaduK - TUIIBI QUCHIUTIIUH
oOcnyxuBanus; - CUCTEMH ¢ ouepensiMu; - OCHOBHBEIE XapPAKTEPUCTUKHU CUCTEM MaCCOBOTO
00CTyKMBAHUS.

P [IpocTenine M 1 CUCTEM M BOT KNBaHUI

-CucTeMHl CBSI3H C OTKa3aMHu. MaTeMaTndecKas MOAeIb CUCTEMBI. -CUCTEeMEBI CBSI3H C
oXXupaHueM. MaTeMaTndecKas MOOEIb CUCTEMEL.
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Paspmen 4. [Toka3aTenu QVHKITMOHNPOBAHUA CETH CBSA3HU

-Bri6op noka3zaTenel GyHKIMOHUPOBAHUS CETU CBsI3H; -CBs3b IMOKa3aTesen
(GYHKIIMOHMPOBAHMSA C KAUeCTBOM IIPeNOCTaBIeHus yCiyT; -Onucanue noka3aTesiell KauecTBa C
TIOMOII[bI0 MAaTEMAaTUYECKUX MOJieJIel TEOPHUU MacCOBOTO 0OCITyKUBaHHUS.

Pazmen 5. Momenu Teopuu rpadoB

-[TocTpoeHune Mopenu CEeTU Ha OCHOBE TEOPUU I'PadoB;

Pazmen 6. UMuTaIIMOHHOE MOIEINPOBaHKE

-[TpuHUIKUIIE TOCTPOEHUS UMUTAIIMOHHOM MOMIENIA CETU CBA3Y; -IIpuMeHeHre MaTeMaTU9eCKUX
MOfenel Ipu MOCTPOEHUHN UMUTAIIMOHHBIX Mofenel; -ChuCTeMbl UMUTAIIMOHHOT O
MOOenupoBaHus; -[IpuMepsl MOCTPOEHUS UMHATALIMOHHBIX MOTEIeH.

Pazpgen 7. CTaTUCTHYECKYE METOIbl OlleHKa IapaMeTpPoB Tpaduka

-OCcHOBHEIE TTapaMeTPH TpaduKa; -MeTonb U3MepeHNs IapaMeTPoB Tpaduka; - [ImaHupoBaHUue
U3MepeHuit; -MeToabl 00pab0TKM HaHHBIX

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

3aueT

Bb1.B.07 OcHoebl 3auiumbl uHpopmauuu 8 me1eKOMMYHUKAUUOHHBbIX cucmemax

Ilenu oCBOEHUST MUCLUIIIANHEL

Llenbro IpenofaBaHus AUCHUATIINHEL « OCHOBEL 3aIIUTH UH(GOPMALUK B
TEJIEKOMMYHUKAIIMOHHBIX CHCTEMAaX» SBJISETCS:

3HAKOMCTBO C OCHOBHEIMHU YI'PO3aMU U OCHOBaMU 3alUThl UH(GOPMALNH,
03HAKOMJIEHHE CO CTaHOAapTaMHu B cepe 3alUTH HHPOPMAaIUH.

MecTo gucuunIuHLL B CTPyKType OI1

Oucuunnuaa «OCHOBH 3alluUTH MHGPOpPMAaOUU B TeJIeKOMMYHHKaIUOHHBIX
cucteMax» B51.B.07 saBnseTcs OUCLUUIIMHOKA 4YacTH, GOPMUPYEMOW y4aCTHHUKaAMU
o0pa30BaTeNbHLIX OTHOIIEHUY 0j10Ka 1 y4eOHOro IjlaHa MOArOTOBKY OaKallaBpuaTa I10
HanpaBneHnio «11.03.02 MHHOKOMMYHUKAIIMOHHEIE TEXHOJIOTUNA U CUCTEMBI CBSI3H».
W3yuyenne gucnumiauHel «OCHOBH 3alIATH MHGOPMALUU B TEJIEKOMMYHUKALUOHHEIX
CHCTeMax» ONHMpaeTCd Ha 3HaHWU OuCHUIUINH(B) «MHbOpMaTuKa».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tpouecc n3yueHus OUCUUIIIMHE HAllpaBjieH Ha GOpMUPOBaHUE CIIeAYIOMINX KOMIIETeHITUN:

50




B cootBeTctBuE ¢ PTOC:

- Crioco6eH K afMUHUCTPUPOBAHUIO CPeCTB o0ecredeHrss 6€30MaCHOCTH yIaIeHHOTO IOCTYIIa
(omepallMOHHBIX CUCTEM U CIIeIl[MaIu3upOBaHHEIX TPOTOKO0I0B) (ITK-14)

- Crioco6eH ompeensTh TapaMeTphl 6€30ITaCHOCTH M 3alUTH IPOTPAMMHOTO 00eCIeYeHu s
ceTeBBIX yCTPOUCTB (I1K-24)

CopepkaHue OUCIUTIIMHEL

Pasmen 1. Beegenune

Konneniuu nHpopManroHHoM 6e3omacHocTi. OCHOBHBIE YIPo3bl nHGopMaluu. OCHOBHbBIE
HampaBeHus: obecrneueHus nHGOPMaLMOHHOM OGe3omacHocTH. Kimaccudukamnus CpefcTs,
MHXEHEPHO-TeXHUYeCKas 3alluTa.

Pazpen 2. CuMMeTprUYHbIE KPDUIITOCUCTEMEL

PaszButure kpunrtorpaduu. bnounsie mudpr. Anroputm DES. Cranmapt IEEE 802.11. YrpoaH,
CBsI3aHHBIE C UCIIOJIb30BaHKWEM 6eCIIPpOBOAHBIX ceTel.OCHOBHBIE CUCTEMBI OJIOYHOTO U
IIOTOKOBOTO mudpoBanusi. OCHOBH KPUIITOAHAJIHA3A.

Pa3pen 3. AccumeTpuyHoe minpoBaHUE

OCHOBHI CUCTEM C OTKPBITHIM KiTI04oM, anroputM RSA. IludpoBas noanuce. YipasneHue
Knoyamu. [IpoBepka MOATMHHOCTH.

Pasmen 4. Cteranorpagus

OcHOBHBIE TEPMUHH U onpenenenusi. CKprITas nepefavya U XpaHeHNe JaHHBIX. TUITHYHbIE
IpUMEPH cTerocucteM. Knaccudukaliisi OCHOBHEIX METOMIOB aTakK Ha CTETOCUCTEMEI.

Pasgen 5. TexHomoruu ayTeHTUQUKaINN

Knaccudukanus MeTONOB UAEHTU(PUKALINY U ayTeHTU(PUKALMHN. INEKTPOHHBIE KITIoun. CUCTEMBI
pPagrovYacTOTHOM UaeHTH(PUKauuK. Mcronb30BaHNe MaTHUTHBEIX KapT U IITPUX KOMOB.
Hcnonb3oBaHue 6ruoMeTpruueckon nudopmaluu. Mcnonb3oBanue maposnei. CpaBHeHUE
Pa3IUYHBIX TEXHOIOTUH.

Pazpen 6. CKY]I

9nemenTth CKY]I. Knaccudukanusa ngeHTUGUKaTOPOB. OCHOBHBIE TUITH BUAEOMCTOUYHUKOB
nHpopmanuu. CTpyKTypa HudPOBO CHCTEME BUAEOHAOTIOMEeHUS.

Pasgen 7. be30macHOCTh KOMIOBIOTEPHBIX CUCTEM

Knaccudukaliuss KOMIbIOTEPHBIX CUCTEM. YTPO3kl 6€30MmacHOCTH HHDOPMALMY B KOMIIBIOTEPHBIX
cucteMax. HecaHKIIMOHMPOBAHHBINM JOCTYI K nHGOPMaluy. ba3oBelil MPpUHIUI 00eCIIeYeHust
6e3omacHocTu. [IpaBoBOe perynupoBaHue B 001acTu MHGOPMAIMOHHON 0e30IaCHOCTH. 3aluTa
HH(pOpPMaLUK B CETAX OT HECAHKIIMOHUPOBAHHOTO AOCTYIIA.

Paszpen 8. [Tpo6rneMbl 6€30I1aCHOCTH OIE€PAIIMOHHBIX CUCTEM

CeTeBas onepanuoHHas cucTeMa. [lomuTrKa 6€3011aCHOCTH. YIIpaBiieHHe OOCTYIIOM.
AyTtenTudukaims u aBropusanus. TpeboBaHus, TPeObsBIsIeMble K CETEBHIM OMlePaIlliOHHBIM
cucteMaM. OCHOBH HHDOPMAIMOHHON 0e30macHOCTH onmepannoHHbX cucteM (Windows, UNIX).
Pasgen 9. KoMIIbIOTEpHEBIE BUDYCHI

Krnaccudukauus KOMIbIOTEPHBIX BUPYCOB. [IprMephl KOMIIbIOTEPHEIX BUPYCOB, IPU3HAKU
3apaxeHus. Knaccupurkaius aHTUBUPYCOB.

Pasmen 10. Ananu3 nHQOpMalroHHON 6€301IaCHOCTY CETH NPEANPUATHS

[InanupoBaHue aHanmM3a ceTeBoU De30macHOCTH. MHOrOypoBHeBas 3alluTa. TUIEl aHaIn3a
6e3omacHocTu. CkaHMpOBaHUe y93BUMOCTel. [IpoTuBOnelicTBre HHGOPMAIlMOHHOM pa3BedKe.
[TpoTuBO#ENCTBHE aTaKaM Ha 0TKa3 B 00C/IyKUBaHWU. AHa/IN3 CETEBOT0 TpaduKa.

OO1mas TPyA0EMKOCTD AUCITUIIIMHEL
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108 gac(oB), 3 3ET
dopMa IpoOMeKyTOUHOM aTTECTALUN

3auer

B1.B.08 3i1exkmponumanue ycmpoicme u cucmem me1eKoMMyHUKauutii

Llenu ocBOeHUS OUCLIUITIIUHEL

Llenbio IpernomaBaHus QUCIUIIIUHEL « DJIEKTPONUTAHUE YCTPOUCTB U CUCTEM
TeJIEKOMMYHUKAIIUW» SIBIISIETCS:

V3y4yeHre OCHOBHEIX TPUHITUIIOB ITPE00PA30BaAHUS IJIEKTPUIECKON SHEPTHH,
MCITOIb3YEMBIX ITPH CO3MAHUU YCTPOUCTB rapaHTUPOBAHHOI0 U 6ecriepe0oHOT0
97EKTPONUTAHUS NHOOKOMMYHHUKAIIMOHHEIX CHCTEM.

MecTo pucuuniuHe B CTpykType OI1

HucuunnvHa «3JIeKTPOIUTaHue YCTPOUCTB U CUCTEM TejleKoMMyHukauuv» 51.B.08
ABIAeTCA OUCLUUIJIMHOU 4YacTd, GopMHUpPyeMOU ydaCTHUKaMu 00pa30BaTEIbHBIX
oTHomeHuu 6rmoka 1 yuyeOHOrO IJlaHa MOATOTOBKM OakallaBpuaTa II0 HallpaBIeHHUIO
«11.03.02 MHPOKOMMYHUKALMOHHbIE TEXHOJIOTUHX U CUCTEMHl CBSI3U». HM3ydeHue
OUCLUIIINHEL «JJIEKTPONUTAaHNUE YCTPOUCTB U CUCTEM TEJIEKOMMYHUKALIAW» ONUPaeTCs
Ha 3HaHUU AucUUNIUH(B) «TeopeTUudyeCcKue OCHOBHL IJIEKTPOTEXHUKU»; «DU3NUECKUE
OCHOBHI 3JIEKTPOHUKN»; «IJIEKTPOHUKA».

TpebGoBaHUs K pe3ynbTaTaM 0CBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMHAX KOMIIETEHITUN:
B cootBeTctBuE ¢ PTOC:

- CrtocoGHOCTE OCYIIECTBIIATE MOHTAXK, HACTPOMKY, PETYIUPOBKY TECTUPOBaHUE 000PYIOBaAHMUS,
0TpaboTKy pekuMOB paboThl, KOHTPOJIb IIPOEKTHHIX ITapaMeTpPOB PaO0Thl U UCIIBITAHUS
o0opymoBaHus CBsI3U, 0OecrieueHre COOTBETCTBUS TEXHUUECKUX [TapaMeTpOB
MH()OKOMMYHUKALMOHHBIX CUCTEM U /MJIM UX COCTABJISIONIAX, YCTAHOBIEHHBIM
3KCIIJTyaTalliOHHO-TexHu4YeCcKuM HopMmaM (ITK-11)

CopepxkaHue OUCIUIIINHEI

Pasgen 1. Beegenue
OCHOBHBIE TTOHATHS U OIPEEeNIeHNsI CUCTEMBI 3JIEKTPONIUTAHUS U UX QYHKIMOHAIbHEIE
3JI€MEHTHL.

Pasgen 2. TparnchopMaTOpE

OOmue cBefeHus 0 TpaHCPopMaTopax. PexkuMel paboTh TpaHcopMaTopoB. Paboune
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XapaKTEePHUCTHUKU U ITI0Ka3aTeNlM KayecTBa TpaHChHOPMaToOpoB. Tpexda3Hbie TPAaHCHOPMATOPEL.
Paspen 3. BrnpsaMuTeNnbHEIE VCTPOKUCTBA

OO1mue cBefieHNs O BHIIPSIMUTEIBHEIX yCTPorcTBaX. OCHOBHI TEOPHU BHIIpsMieHus. Pabora BY
Ha aKTUBHO-MHOYKTUBHYIO ¥ aKTUBHO- EMKOCTHYIO Harpy3K#. YIIpaBisieMble BEIIPSIMUTEIIH.
Pazpen 4. [1accuBHEBIe CrIaXKUBAIIINE QUILTPHI

Ha3naueHue, CTpyKTypHas cxeMa, npu3Haku Knaccudukanuu CO. [Tokasatenu kadecta CO.
[IpuHIUIEL pacyera.

Paszgen 5. [TonyIpoBOIHUKOBEIE ITPe06pa3oBaTeIy MOCTOSHHOIQ HAPSAXKEHNUT

HasHaueHue npeobpa3oBaTesieil IOCTOSHHOTO HaNpsakeHusd. [Ipunnun npeobpa3oBaHus
TIOCTOSTHHOT'O HAIPSIXKeHUs B mepeMenHe. Kimaccudukanus, moka3aTenau KauecTBa u 001acTu
npumeHnenus I1TTH. AHanu3 0OCHOBHBIX CXeM TPAH3UCTOPHBIX UHBEPTOPOB.

Paspen 6. CTabunu3aTophl HANPSXKEHUS U TOKa

O61ue cBemeHus 0 ctTabunuiaropax. KommeHcalimoHHble CTaOUIN3aTOPHI ITOCTOSTHHOTO
HaIpSXKEeHUs U TOKa C HenmpephBHEIM perynupoBanueM (HCH). KoMneHcallnoHHbIE
CTabuNIM3aTOPHl IOCTOSTHHOTO HANPSKEHUS C UMITY/IbCHLIM perynupoBanueM (MCH).
CTtabumu3aTopsl IePEMEHHOT0 HAMIPSIKEeHUS ¥ TOKA.

P 7. UCTOYHUKMN II WHOr0 MUTAHUS
O6mue cBemenust 00 MBI, knaccuduranusi. OCHOBHBIE CXEMHBIE PEIIeHUS.
P W CTOUYHUKH KTDPOCHa0XeHud

OcHoBHHIE TpeOOBaHUS, IPEIbSBISIEMbIe K HCTOYHUKAM 3JIeKTPoCHabx)eHus. Knaccudukanus
HCTOYHUKOB 3JIEKTPOCHAOKEHNUS.

Paspmen 9. XuMyuyeckre HCTOYHUKHN TOKA

Knaccudukarnusa XUT. OcHOBHEIE TUIIE aKKyMyIsATOPOB. [Toka3aTtenu kavectBa XUT.
YCTpo#iCTBO, OCHOBHBIE XapPaKTEPUCTHUKHY, PacuyeT PeKHUMOB PaOOTHI.

Pazgen 10. C3II TeneKOMMYHUKAIMOHHBIX cucTeM. HanpaBnenus pa3sutug CII1
HasHauenue u knaccuduranus CIII. TToctpoerue moaynbHEIx IITY ¢ 6ecTpaHchopMaTOPHBIM
BX0moM. BerOop yacToThl mpeoOpa3oBanus. [ToBeimerue HagexHoctu CIIT.

OO61mast TPYAO0EeMKOCTD HUCITUIIINHEL
108 gac(oB), 3 3ET
dopMa MpoMexKyTOYHOM aTTeCTalluu

3auer

b1.B.09 ®u3uka (cneuzaaevl)

lenu ocBOEHUS OUCHUUIIIUHEL

Llenpio IpemomaBaHus QUCIUIIIHHE «Pu3uKa (CIEeIrIaBhl)» SIBIISIETCS:

byHIaMeHTalbHas IOATOTOBKA CTYIEHTOB 10 (GU3KKe, KaK CPEICTBO 00IIero
KOTHUTHBHOT'O PA3BUTHUS Y€JI0OBEKa, CIIOCOOHOTO K MMPOU3BOICTBEHHO-TEXHOIOTHYECKOM
U IIPOEKTHOU HesTeTbHOCTH, 00eCIIeYnBaloIIel MOIEePHU3AIINIO, BHEIPEHNE U
9KCIUIyaTaIlMI0 PA3JIMYHEIX CPENCTB CBSI3U U KaK 0a3a I U3YYeHUs CIIelraIbHBIX
IUCIWILIVH; GOPMUPOBAHNE HABBIKOB MCIIOJIb30BAHMS OCHOBHEIX 3aKOHOB HUCITUIITUHEI
K PEeIleHHI0 3afay, CBI3aHHBIX C MPOPECCHOHANBHON NesITeIbHOCTHIO; (POPMUPOBAHUE Y
CTYIEeHTOB HayYHOTO MUPOBO33DEHMS, YMEHUS aHATU3UPOBATh ¥ HAXOOUTh METOMEI
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pelreHus Gpu3ndecKux npobaeM, BOZHUKAIMINUX B 00JIaCTH, CBI3aHHOM C
Ipo¢eCCuOHANBbHOY JesATEeIbHOCThI0. AKTYalbHOCTh U3YUEeHHUS y4eOHOU AUCIHUIIINHEL B
paMKax OCHOBHOM ITpodecCHOHaIbHOM 00pa30oBaTeIbHOM IIPOrpaMMbl 00yCITOBIEHA
He00XOIUMOCTBIO OCBOEHHUS CTYOeHTaMi OCHOBHBLIX 3aKOHOB OITUKY M KBAHTOBOU
(HU3MKH, 0CBOEHNE METOOOB PEIleHNsI TUINYHBIX PU3NYeCKUX 3a0ayd, U3yIeHUs
MEeTOJO0B IIpoBefeHus 1 00paboTKU HU3NIECKOr0 IKCIIEPUMEHTA, YTO ITO3BOJISIET
dbopMUpPOBATh M Pa3BUBATh YHUBEpPCabHEIE, 001IeTpodecCuoHambHbIE U
npodeccruoHaNbHbIe KOMIIETEHIINU OYOYIEero ClielianicTa.

MecTo gucuunavHbl B CTPyKType OI1

Oucuunnuaa «®u3uka (cmenrnaswl)» B1.B.04 gBnseTcsa OUCIUIIMHON YacCTH,
dbopMupPyeMoi y4aCTHUKaMU 00pa30BaTeIbHEIX OTHOIIEHUH 00Ka 1 yueOHOro miaHa
IIOATOTOBKY OaKajaBpuaTa mo HampaBjeHuio «11.03.02 MHGDOKOMMYyHUKAIIMOHHEIE
TEXHOJIOTUH U CUCTEMH CBSA3U». H3ydyeHue OUCHUIIUHB «DH3uKa (CIEIrnIaBsl)»
OIIMPAETCS Ha 3HAHWUM OUCIUIIIKH(BI) «BhICIIas MaTeMaTuKa»; «Teopus BEPOSITHOCTEH
1 MaTeMaTU4YeCKas CTaTUCTHKa»; «Du3uKa».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

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

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

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

CopepxkaHue OUCIUTIIMHEL

Paspmen 1. BonHOBas onTuKa

9nemeHTH poToMeTpuu. [lIkama 3MeKTpOMarHuTHEIX BOJH. ['eoMeTpu4ecKas ONTHKA.
HHuTepdepeHnus cBeTa. YCI0BUSI MaKCUMyMOB U MUHUMYMOB. BpeMeHHas U IPOCTpaHCTBEHHAS
KOTepeHTHOCTh. UHTep(depeHImoHHbIE ONLITH. HTephepeHNs B TOHKUX IIJIeHKax. Judpakuus
cBeta. [udpakuus Openens u @paynrodepa. [IudppakuronHas pemertka.llonsgpusaius cBeTa.
EcTecTBeHHHIN U ONAPU30BaHHLIM CBET. 3aK0H Mamtoca. 3akoH bpioctepa. [IBoiiHOe
JTydernpenoMIeHUeE.

Paspen 2. KBaHTOBas ONTHKA ¥ aTOMHadA QU3UKa

3aKOoHHI TenmoBoro usnyyenusa. ®oroaddext. KBaHnToBasg runoresa u popmyna [lnaHka.
KopnyckynsapHo - BOTHOBOY fyaniu3M cBeTa. JInHerddaThle cieKTphl. QopMmyna banbmepa.
[Toctynatsl Bopa. BopoBckas Mogenb aToMa BOJOPOAa U ee HepocTaTKu. ['unoresa me bpoiins.
BornHOBHIE CBO¥CTBa MUKpodacTull. COOTHOIIeHUEe HeompeneneHHocTel ['eii3enbepra.
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Ypasuenue llIpegunrepa. KBaHToBas 94acTulla B OMHOMEPHOU MMOTEHIIMAILHOU SIMeE.
KBaHTOBOMeXaHMY€eCKass MOZIENIb aToMa Bogopona. KBaHTOBLEIEe YHClla ¥ YPOBHU SHEPTUH.
[TpaBuna orbopa. CriuH.

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

3auer

b1.B.10 3a1eKkmpoHuKa

Ilenu ocBOEHUS OUCHUUIIIUHEL

Llenbio MpenomaBalHus QUCHUTIIMHEL « DJIEKTPOHUKA» SIBIISIETCS:

IIOITOTOBKa 0aKajaBpoB B 00/1aCTy GYHKIMOHUPOBAHUS 3JIEMEHTHOMN Oa3bl
Paguo3MeKTPOHHOM alapaTyphl ¥ Co3aHne HeoOX0OUMOM OCHOBEI [JIs1 YCIIEUTHOTO
OBJIafeHUS TOCNIEAYIOUIMMU CIIelIMaTbHEIMY QUCHUIIINHAMY y4e0HOTOo IITaHa.

MecTo pucuuniuHe B CTpykType OI1

IucnunnuHa «OnekTpoHuKa» b51.B.10 ABnseTca OUCHUNIUHON YacTH, HOPMUDPYEMOH
y4acTHUKaM{ 00pa30BaTeNIbHBIX OTHOIIEHUU O610kKa 1 yueOHOTO IMjaHa MOATOTOBKU
OakanaBpuarta 1o HampaBneHu0 «11.03.02 MHGDOKOMMYHUKAIIMOHHEIE TEXHOJIOTUHU U
CUCTEMBl CBA3U». HM3yuyeHUe OUCHUNIUHE «JJIEKTPOHUKA» ONUpaeTCs Ha 3HaAHUU
pucuuniauH(bel) «Bricmasgs MaTeMaTHKa»; «TeopeTHYeCKHue OCHOBH
3JeKTPOTEeXHUKU»; «DPu3uka».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tponecc u3yueHus: UCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEAYIONINX KOMIETEHIINH:
B cootBeTctBuE ¢ PTOC:

- Crtoco6eH caMOCTOSITe/IbHO IIPOBOOUTE 9KCIIepUMeHTalbHEE NCCIeN0BaHUS U UCII0NIb30BaTh
OCHOBHBIE ITpHEeMBI 00pab0TKH U MIpefiCTaBIeHUS MONyYeHHEIX faHHbIX (OITK-2)

- CriocoGeH IPOBOAUTH PacyeThl 10 IPOEKTY CeTel, COOPyKEeHUM 1 CPENCTB
MH()OKOMMYHUKAIIMN B COOTBETCTBUY C TEXHUYECKUM 3a/laHUEM C MCII0JIb30BAHUEM KakK
CTaHOAPTHBIX METOAOB, IPUEMOB U CPEICTB aBTOMaTU3aluy IPOEKTUPOBAaHU, TaK 1
CaMOCTOSITEJILHO CO3[JaBaeMBIX OpUTUHAJIBHEIX ITporpamm (I1K-22)

CopepxkaHue OUCIUTIIHHEL
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Pazgen 1. KOHCTQyKTI/IBHO-TeXHOHOFI/I‘-IeCKI/Ie OCHOBEI MUKDOIJIEKTPDOHWKH.
OCHOBHEIE TTIOHSTHUSI MHKDPOIJJIEKTPOHUKH. FI/I6pI/II[HBIe HWHTETPAJIbHBIE CXEMBEL. TOHKOIIIEHOUYHEIE

¥ TOJICTOIIJIEHOYHEIE CXeMbI. [10/TyITPOBOIHMKOBLIE HHTETPAJIbHEIE CXeMbl. CITIOCOOB! U30ISIIUN
MHTEeTpPaJibHbIX 3JIEMEHTOB. JJIEMEHTH IT0JTyIIPOBOOHUKOBEIX UHTEIPaIbHBIX cXeM. ba30Bhie
TEXHOJIOTUYECKHe OIepaluy, UCI0Ib3yeMble IIPU CO3TaHNK MHTErPabHEIX cxeM. OCOOeHHOCTH
OO0IBIINX UHTETPATIBHBIX CXEM.

P 2 HOBBHI CXEMOTEXHHUKH aHAJIOTOBHIX MHTEI'PAIbHAEIX CXEeM

CocTaBHbBIE TPAH3UCTOPHL. ['eHEpaTOPEl CTAOUIIBHOTO TOKA. [JMHaMUYecKast Harpy3ka. CXxeMel
COBUTa MOTEHIMaIbHOr0 YPOBHS. OCHOBHBIE KaCKa/ibl aHAJIOTOBBIX MHTETPAJIBHBIX CXEM.
OmepaloHHBEIE YCUTTUTENIN - OCHOBA 37IeMEeHTHOM 6a3bl aHaIOI'OBHIX MHTETPaIbHEIX CXEM.
Croenuanu3upoBaHHbBIE MHTErPAJIbHBIE CXEMBI, HCIIOJIb3yeMbIe B TEeIEKOMMYHUKAIIMOHHOU
amnrmaparype.

Paspmen 3. OCHOBHI CXEMOTEXHUKH TU(MPOBLIX WHTETPATBHEIX CXEM.

Jloruyeckue ornepalyu 1 Jorudyeckue sneMeHThl. OCHOBHBIE ITapaMeTpPhl IU(PPOBBIX
WHTETrpaJibHLIX CXeM. [IMOIHO-TPAaH3UCTOPHAS U TPAH3KUCTOPHO-TPAH3UCTOPHAS JIOTUKH.
OMUTTEPHO-CBI3aHHAas JTorMKa. UHTerpanbHas MHXKEKIIMOHHAS JIOTHKa. JIoTudyecKrue 31eMEHTE
Ha M[III- u METI-Tpan3ucTtopax. Tpurrepsl. 3anoMuHamIue yCTPOUCTBA.

OO6I1mast TPYAO0EeMKOCTD AUCITUIIINHEL
108 gac(oB), 3 3ET
®opMma MpoMexKyTOYHOM aTTeCTalluu

3aueT

b1.B.11 ITu¢gposasi 06 pabomka cu2Hanos

Llenu ocBOEHUS TUCUUIIIUHEL

Llenbio mpemomaBanus qucHUIIINHEL «[udpoBass 06paboTKa CUTHAJIOB» SIBJSETCS:
npuobpeTeHre 6a30BHIX 3HAHUY ¥ HABLIKOB B 00J1aCTH ITU(PPOBOIHA
obpaboTtkucurtaanos (IIOC).

MecTo pucuunavHel B CTpyKType OI1

IOucuunnuHa «lIudpopas obpaboTka curHamoB» B1.B.11 gBnsieTcsd OUCHUIIIAHOU
yactu, popMupyeMod yyacTHUKaMu 00pa3oBaTeIbHBEIX OTHOIIeHUM 010Ka 1 yueOHOTO
IIIaHa TNOATOTOBKM OaKalaBpuaTa IO HamnpaBmeHuwo «11.03.02
NHPDOKOMMYHUKALIMOHHLIE TEXHOJIOTUM U CUCTEMH CBSI3U». H3ydeHUe OUCIUAIINHEI
«IIndposas oOpaboTKa CUTHAIOB» ONUPAETCS Ha 3HAHUU OUCHUIIINH(BI) «UCKpeTHas
MaTeMaTHKa».

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

- Crioco6eH MPUMEHSITh METOIH! ITIOMCKA, XpaHeHUsI, 00pa00TKHU, aHaIu3a U MPefiCTaBIeHNs B
TpebyemoM popmaTe nHGOPMAIIUK U3 PA3TUUHBIX UCTOYHUKOB U 0a3 JaHHBIX, COOIIONAs IPH
3TOM OCHOBHEIE TpeOoBaHUS WHGOPManuoHHOM 6e3omacHocT (OITK-3)

- CriocoGeH TPOBOAUTH PACYETHI TI0 TPOEKTY CeTel, COOPYKEHUM U CPENCTB
MH(POKOMMYHHUKAIIMY B COOTBETCTBUU C TEXHUYECKUM 3a[laHUEM C UCII0Ih30BaHUEM KaK
CTaHOAPTHBEIX METONOB, IIPUEMOB U CPEMICTB aBTOMAaTU3aluy IPOEKTUPOBAHU, TaK 1
CaMOCTOSITENIBHO CO3[MaBaeMhbIX OPUTUHAIbHBIX TporpamMM (ITK-22)

CopepxkaHue OUCIUIIINHEI

Paspen 1. Beepenue B [1OC

OCHOBHBIE TUIIBE CUTHAJIOB. HopMupoBaHue BpeMeHU. TUIIOBEIE AUCKPETHEIE CUTHAIIHL.
Hopmuposanue yactoTel. OCHOBHAS mojioca yacTot. O0obmernHas cxeMma LIOC

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

Onpepnenenue u cBorictBa JINC. UMnynbcHas xapaktepuctuka (UX). Popmyra CBEepTKHU.
PasnocTtHOe ypaBHeHue (PY). Pekypcusnrle u HepekypcusHbie JIIC. KUX u BUX JINIC.
OnpepneneHve U epBblil KpuTepuil ycronuusoctu JIIC

Pasgen 3. MaTeMaTtudeckoe onucanue JIJIC B z-061acTi

OmnpepeneHue u cBoiicTBa Z-npeobpa3oBanusa. COOTHOIIEHNE MEXKAY P- U Z-TJIOCKOCTSIMU.
Brruuciennue obpaTtHoro Z-nmpeobpa3oBanus. [lepegaToyHas GyHKIUS U ee PA3HOBUOHOCTH.
CBs3b ¢ PY. Bropoil KpuTepuil yCTOMYUBOCTU

Paspgen 4. MateMaTuyeckoe onucanue JIJIC B 4aCTOTHOU 00JIaCTH

YacroTHaa xapakTepuctrika. CBs3b ¢ nepefgaToyHoi gpyukimen. A9X, @YX u ux CBOMICTBa.
Pacuetr u aganmu3 A4X u ®49X

P TPVKTVPEL

OmnpepneneHue CTPYKTYphl. CBS3b C BUAOM NepefaToyHo ¢GyHKIMKA. OCHOBHBEIE PAa3HOBUIHOCTH
CTPYKTYyD

P u Brle GuIbTPLL (11D

Omnpepenenue u kinaccupukanus [I®. STansl mpoeKTUPOBaHUS. 3aganue TpeboBauuit K AUX.
KUXbunbtps! ¢ nunerinord @YX, CuaTe3 KUX-QuabTpoB: MeTON OKOH; METOJ HauIy4dllen
PaBHOMEPHOM (4eORIIeBCKOM) annpokcuMaluu. CuaTe3 BUXunbTpoB: MeTOo T HHBAPUAHTHOCTHU
WX; meTon OunuHenHOro Z-mpeodpa3oBanusi. AHanu3 xapakTepuctuk KUX- u BUX-bunbTpos
Paspmen 7. OnucaHue IUCKPETHHIX CUTHAOB B YaCTOTHOM 06/1acTu

CroekTpasnbHas IJIOTHOCTD U ee CBOMCTBA. CBSI3b CIEKTPaIbHAIX IIJIOTHOCTEN OUCKPETHOTO 1
aHaJIOrOBOr0 curHanoB. Omepauuu CO CIeKTPaJbHOU IIJIOTHOCTHIO

Paszpen 8. [InckpeTHoe npeobpa3oBanue ®ypre (JII1P)

IT1® mepruoguyeCcKUX ¥ KOHEYHBIX ITOCIenoBaTenbHoCcTe. CBoucTBa [I1O

Paszgen 9. BricTpoe npeobpa3oBanue Pypre (BI1D)

OueHka BerunciauTenbHou cinoxkHOCTH [I1O. Anroput™m BI1® Kynu-Trioku. Oneska
BHIUUCIUTENBHOU coxHOoCcTU BII®. Havansusle ycnosus BIIO®. Brictpoe Beruucnerue OO
Paspmen 10. 9¢ddeKTH KBaHTOBAHKWSA B IM(MPOBHIX CHCTEMAaX C PUKCHPOBAHHON TOYKOMN
Hcrounuku omuboK KBaHTOBaHUS. IhdeKTh KBaHTOBaHUSA: yM ALITT; coOGCTBEHHBIN IIyM

11 (POBOM CUCTEMBI; OIMOKY KBAHTOBaHUSA KO3 (DULIMEHTOB IepeaTOYHON QYHKINN; OIMUOKI
MEepenoIHeHNus CyMMaTOPOB
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OO611ast TPyA0EMKOCTDb OUCLUATIINHEL
108 gac(oB), 3 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

Bb1.B.12 Teopus 31eKmpu4eckoll cés3u

Ilenu ocBOEHUS OUCLUUIIIUHEL

Llenbio mpenofgaBaHus QUCHUIINIUHEL « Teopus 9IEKTPUYECKOM CBSI3U» SBISIETCS:

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

MecTo pucuuniavHe B CTpykType OI1

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

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS
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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)

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

CopepxkaHue OUCIUIIINHEI

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

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

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

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

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

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

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

Pasgen 5. Monynsanus CUrHaIo0B B paJUOTEXHUKE U TeIeKOMMYHUKAIIWN,

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

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

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

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

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

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

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

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

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

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

3auet. Kypcoas paboTa

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

Ilenu ocBOEHUS OUCHUUIIIUHEL

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

obecneuenre GopMUpPOBaHUS GyHIAMEHTa IMOATOTOBKY OYIYIIUX CIIEI[AaINCTOB B
00/1aCTU CEePBUCHO-3KCIIyaTalMOHHOT0 00C/IyKUBaHUS U UCCIeJOBaHUe CEeTel CBI3H, a
TaK¥XKe, Co3JaHne HeoOXxoauMoit 0a3kl i YCIEIIHOT0 OBIafeHH!s OCIeAyIOIUMU
CIleIaIbHBIMU JUCHUIIIMHAMU y4eOHOTo ITaHa.

MecTo pucuuniuHe B CTpykType OI1

OucununnuHa «OCHOBB MOCTPOEHUSA HNHOOKOMMYHHUKAIMOHHBIX CHCTEM H
ceter» B1.B.12 gBngeTcs OUCUUNIMHON 4YacTH, POPMUPYEMON ydaCTHHUKaAMU
o0pa30BaTEeNIbHLIX OTHOIIEHUH 6710Ka 1 y4yeOHOro IjlaHa MOArOTOBKY OaKajlaBpuaTa I10
HamnpaBiaeHuio «11.03.02 MHPOKOMMYHUKALIMOHHBIE TEXHOJIOTUN U CUCTEMEI CBI3U».
H3yyenne pguciunnuHbl « OCHOBBEI MOCTPOEHUS HHOOKOMMYHUKAIIMOHHBIX CHCTEM U
ceTeu» OINUpaeTCd Ha 3HAHUM OUCHUNNUH(BI) «MeTpONorus, CTaHOapTU3alUud U
ceptuduKkamnusa»; « MHOTOKaHaIbHEIE TEIEKOMMYHUKAIIMOHHBIE CUCTEMBI».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

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

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

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

CopepxkaHue OUCIUITINHEI

Pazpen 1. ba3oBble NPUHIUIIEI KHOOKOMMYHUKALIMOHHBIX CETEe

Llenu, 3amauu ¥ CTPYKTypa Kypca. Kpatkuii 0630p ucTopuu pa3BUTHS NHOOKOMMYHUKAIIUH.
Mopenb TeTeKOMMYHUKAIIMOHHOM CUCTeMBl. CTaHAapTu3auus. dtanonHas momensb OSI. Cpepnsl
nepenavyu. TeXHONIOTUS TIEPBUYHEIX CETEN.

Paspgen 2. TOOII

Cetu cBs3u. Kommyrtanus. Curaanusanusa. OKC Ne 7. ISDN. ISUP. IN.

Paspen 3. IP-cetu

Cetu nepepaun gaHHbIX. LAN. TCP/IP. IIpoTokon IP u ICMP. MapmpyTtusanus. [Ipotokon APR.
[TpoTokonel Mapmpytusauuu RIP u OSPF. MapuipyTu3anys B HEODHOPOIHEBIX CETSIX.
[Tpotokomnel TCP u UDP. Ilpuknagubie TpoToKokL. [P-Tenedonus. [Ipotokonst H.323 u SIP.
Pasgen 4. O0mmyie TPUHIUIL IOCTPOEHUS CeTel. 3aKIIUeHne

Konmneniuu moctpoenus ceted cBss3u. NGN. KauectBo oOcnyxuBaHus. Teopus TeneTpaduka.
NAT. MexceteBou 3kpaH. DPI. VPN. Cetu onepatopos cBsi3u. CDN. OTT. ApxutekTypa cetu
HutepHet. Yupasnernue UHTepHeTOM. BecnipoBogHas nepenava JaHHBIX.

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

DK3aMeH

b1.B.14 BwuicokocKopocmHble onmuiecKue cucmembl €8s3uU 011 MPAHCNOPMHbBIX
cemell u cemeii docmyna

Llenu ocBOeHUS OUCLIUIIIUHEL

Llemnbro penofaBaHus OUCLUAMIIUHEL « BEICOKOCKOPOCTHEIE OIITUYECKUE CUCTEMEL
CBSI3U [1J11 TPAHCIIOPTHBIX CeTel U CeTeu NOCTyIIa» SBJIIeTCH:

NoJly4eHVe 3HaHUM, YMEHUU U HaBLHIKOB B 00/1aCTA COBPEMEHHBIX ONITUYECKUX
CUCTEeM CBSI3U [JIgd TPAHCIIOPTHLIX CETEeU U CeTed JOCTyIa

MecTo pucuuniavHel B CTpyKType OI1

HucrunnuHa «BBICOKOCKOPOCTHBIE ONTHYECKHE CHUCTEMBI CBSI3U AJISI TPAHCIOPTHBIX
ceTeid U ceted moctyna» b1.B.14 gaBnseTcs OUCHUNNIMHOW 4YacTH, POPMUPYEMOU
y4acTHUKaM{ 00pa30BaTeNIbHBIX OTHOIIEHWX O010Ka 1 yueOHOTO IMjiaHa MOATOTOBKU
O6akanaBpuarta 1mo HampaBneHuio «11.03.02 MHGOKOMMYHUKAIIMOHHBIE TEXHOJIOTUHN U
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CHCTEMEHI CBSI3U». V3ydeHuWe OUCHUIIUHB « BLICOKOCKOPOCTHBIE ONTUYECKHE CHCTEMEI
CBA3M [/ TPAHCIOPTHHIX CeTEeU M CeTel AOCTyma» ONHUPaeTCd Ha 3HAHUU
pucnunnuH(el) «OCHOBH IOCTPOEHHUS HNHOOKOMMYHHKAIMOHHBIX CHCTEM H
ceten»; «OU3NKa».

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)

- Cioco0eH oCyIecTBAATL 000CHOBAHHBIM BEIOOP ¥ aHAJIM3 MaTePUaioB, KOMIIOHEHTOB U
YCTPOUCTB [JISI CUCTEM TeIeKOMMYHUKAIIMM, BKJI04asi KOMIIOHEHTHl ¥ YCTPOKUCTBAa, OCHOBAHHBIE
Ha npuHIunax GotoHuky u ontouHdopmaturu (I1K-33)

- Cnioco0eH K BEIOOPY ¥ aHANKU3Y CTPYKTYPHBIX CXeM, HHOOPMAIIMOHHBIX TEXHOJIOTUH,
37IeMEHTHOM 6a3bl BEICOKOCKOPOCTHHIX OIITUUYECKUX CUCTEM CBSI3H [JISI TPAHCIIOPTHHIX CETEN U
ceteu goctyma (ITK-34)

CopepxkaHue OUCIUATIINHEL

P 1. HauannHEIE CB HUg IITUYECKOU CBA3U HHOCTH IIOCT Huga B ux
9JIeMEeHTHI

Oco6eHHOCTH ONITHYECKOM Iepefadyyl CUTHAJIOB 10 HAIIPABIISIONINM CUCTeMaM CBSI3H.
[IpeumyiiecTBa ¥ HeIOCTAaTKX BOJIOKOHHO-ONTU4YeCKUX cucTeM cBa3u (BOCC). CTpyKTypHas
CxeMa BOJIOKOHHO-OIITUYECKOIr'0 TMHEUHOTO TPaKTa. JJI€MEHTHl BOJIOKOHHO-OIITUYECKOT O
JMHEWHOT0 TPaKTa: ONTUYECKUi Kabellb, OKOHEUHBIE U IIPOMEXKYTOYHbIE IIYHKTHI,
pere’HepaTopsl, UCTOYHUKY U IPUEMHUKY U3JIyUYEHUs, ONTUYeCKue ycunutenu. CrieKTpaabHoe
VILJIOTHEHME.

Pasmen 2. KOHCTPYKIIMY ¥ TPOU3BOACTBO ONTHYECKUX BOJIOKOH M ONTUYECKUX Kabenen
KoHCTpyKIIMg ONITUYECKOTO BOJIOKHA. T€XHOJIOTUY IPOU3BOACTBA ONTUYECKUX BOJIOKOH.
Knaccudukaius kabenei, 3JleMeHTH KOHCTPYKIIUHU, UCIIOIh3yeMble MaTepHabl. TeXHOIOTHS
IIPOU3BOJCTBA ONTUYECKUX Kabesei.

Pa3pen 3. du3nyeckue 0CHOBEI IPOIIECCOB PACIIPOCTPAHEHUS CBeTa B ONTHYECKHX BOJIOKHAX
OeKTpOMarHuTHEIE BOJIHBI ONITUYECKOr0 Anana3oHa. [lonsgpusanus ceeta. BonHoBasg u
reoMeTpuueckas ontuka. OTpaxeHue U IpejioMIeHNe CBeTa Ha IpaHulle pa3fesia ABYX Cpeq.
®opmynel OpeHens. fABNeHKe IOJTHOTO BHYTPEHHET0 oTpaxeHus. [IpuHIu paboThl
ONITUYECKOT0 BOJIOKHA. HamnpasisieMble U BEITEKAOIIKe JIy4H.

Pa3pen 4. 3aTyxaHue B ONTUYECKUX BOJIOKHAX

3aTyxaHue B ONITUYECKOM BOJIOKHE. EMUHUITE U3MepeHus 3aTyxaHus. AOCOTIOTHEIN YPOBEHD
MoIrHOCTU. COOCTBEHHBIE U MOTIOJIHUTEINbHEIE TOTEPU. Koo bulMeHT 3aTyXaHus, ero
3aBHCUMOCTD OT OJIMHBI BOJTHBEL. OKHa MIPO3PavyHOCTU. BnusgHue 3aTyXaHUs Ha OJIUHY
pereHepaloOHHOI0 y4yacTKa. BnusgHrue 3aTyXaHusl Ha MAHMMAJIbHYIO AJIMHY CerMeHTa CETH.

P MHOrOMOMIOBEIE ONTUYECKHE BOJIOKH

[TousiTve Mopbl. BBOO M3My4yeHUs B ONITUYECKOE BOJIOKHO. TPaeKTOpUM Jy4en B CTyIeHYaThIX U
rpafiieHTHBIX ONITUYECKUX BOJIOKHaX. YucnoBas aneptypa. HopMupoBaHHas 4acToTa.
KonuuecTtBo Mon. MexmonoBasd gucriepcusd. LIIMPOKONIONIOCHOCTS. BusHMe MIUPOKOIOIOCHOCTH
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Ha MaKCHUMaJIbHYIO [JINHY CerMeHTa CeTH. MHOTrOMOJIOBLIE BOJIOKHA C YCE€UEHHBIM CTEIIEHHBIM
npodunem. Pekomengarus MCO G.651.1. MHOroMomoBEIE BOJIOKHA [JIST BEICOKOCKOPOCTHBIX
CeTeu.

Paszgen 6. OmpHOMO[OBEIE ONITUYECKME BOIOKHA

YcnoBre 0mHOMOAOBOTO PeXMMa PacIpoCTPaHeHUus U3nydyeHus. [[11MHa BOJIHEL OTCEYKH.
Xpomatuyeckas gucnepcus. MatepuanbHas U BOJIHOBOOHAS AUCIepCHs. [[1MHaA BOJIHEI HYJIEBOU
gucnepcuu. [JuaMeTp MOAOBOTO 1OJIsA. BausgHue XpoMaTHUeCKOU OUCIIEPCUU Ha OJINHY
pereHepalroOHHOr0 ydyacTka. KomneHncanus xpomatudeckou gucnepcun. Kinaccudukauus u
IapaMeTphl COBPEMEHHEBIX OMHOMOOBBIX ONITUYECKUX BOIOKOH. PekomeHmanuu MC3O G.652-657.
Paspmen 7. [TacCUBHBIE ONTUYECKNE KOMIOHEHTEI

Oco0eHHOCTH ¥ TMapaMeTPHl TaCCUBHBIX KOMIIOHEHTOB. Pa3beMHbIE U HEPA3beMHBIE COEIUHEHUST
OTNITUYECKUX BOIIOKOH. BHOCMMEBIE ¥ BO3BpaTHLIE IOTEPU B COeAuHEHUAX. ONTUYECKUE
“30NATOPHL. ONTHYECKHe aTTeHI0aTOPhl. MHOTOMMOPTOBRIE ITACCUBHBIE KOMITOHEHTEHL.
OnTuyeckue pa3peTBuTenu. OnTudyeckue UHTEPPEPEeHIIMOHHBIE QUITHTPEL. MYJIbTUIIIIEKCOPEI
WDM. OnTtuueckue TUPKYISATOPEL.

Pasgen 8. UcTounuku nanydenus ansg BOCC

TpebGoBaHUS K IepefalolIuM YCTPoicTBaM. MCTOYHUKY u3mydeHus. CBETOU3IyYalollue TUOMIH,
UX ITapaMeTphl ¥ KOHCTPYKLUuu. CIIOHTaHHAs JTIOMUHECIeHIMS. Jla3epHble OUOIbI, UX
rmapaMeTphl ¥ KOHCTPYKIMHU. BEIHYKIeHHas TIOMUHECLeHIIMS. BHYyTpEHHSS U BHEIIHIS
Mmopynsauusa. CTpyKTypHas cxeMa Iiepefalollero yCTpOMUCTBa C BHYTPEHHEN MOOYISALMEN.

P [IppeMHUKY M3Ny4YeHUd 0ad B

doToanoppl, UX MapaMeTphl, KOHCTPYKLKUH, CXeMBI BKITIOUeHUs. JIaBUHHBIA (POTOAMOI.
HcTtoyHuky myMa B GOTOIPUEMHBIX YCTPOKMCTBaX. brICTpoaeiicTBHe ()OTOIPUEMHBIX YCTPOKCTB.
[TpHHIUIEL SHEPTETUYECKOTO U KOTEPEHTHOI 0 IIPUeMa.

Pazgen 10. [IpUHIIUANIE IOCTPOEHUS ONTUYECKUX CACTEM Ilepenadyn

OCHOBHBIE OTIPEfeNIeHNUs ONITUYECKUX CUCTEM Mepefaydd U ONTUYECKUX ceTel. CTPYKTYpPHEIE
CXeMbl BOJIOKOHHO-ONITHYeCKux cucteM nepenauu (BOCII). BpeMeHHOe U CIEKTPaIbHOE
ynnoTHeHue. CemernictBa TexHonoruii TDM (PDH, SDH, Ethernet) u WDM (CWDM, DWDM).
TexHonorus onTu4ecKou TpaucnopTHou cetu OTH.

Pazpen 11. Moayngiusa ¥ KOOUPOBaHKe B ONTUYECKUX CACTEMax lepenavyu

Buparl Moaynguuu ONTUYECKOro u3nydeHus. CoBpeMeHHble (OpMaThl MOAYJISALUUAN ONTHYECKUX
CHUTHAJIOB, UX MpeCcTaBieHne Ha (a30Bo M1ocKocTH. CurHanbHble co3Be3nusi. CIIoCcoOb!
MOAYJISALUN ONTUYECKOr0 U3nydeHus. CXeMbl ¥ XapaKTepPUCTUKHU MOAYIATOPOB. Koguposanue
ONTUYECKUX CUTHAJIOB. [IByXypOBHEBbLIE U MHOTOYPOBHEBLIE KOJIHI.

Pazpen 12. OnTuyeckue TpaHCUBEDHI, TPAHCIOHOEPH ¥ MYKCIOHIEPE

dopMmupoBaHUe ONTUYECKUX CUTHAJIOB C (ha30BOM MOAYyISALKel U IBOMHOM NONIIpu3aluuel, C
MHOTOIIO3UIIMOHHON KBafipaTypHoil Moaymsanuel, B popmare OFDM. OnTuyeckre TpaHCUBEPHI
SFP, SFP+, XFP, CFP. CTpykTypa 1 XapaKTepUCTUKUA TPAaHCIOHAEePOoB. CTPyKTypa U
XapaKTePUCTUKU MYKCIIOHAEPOB.

Pasgen 13. OnTu4eckoe yCUlleHWe U ONTAUYECKNE YCUTUTENN

HenuHeliHble SBIEHUS, UCIOIb3yeMbIe [/ YCUTIEHUS ONITUUYECKUX CUTHAI0B. O TUYEeCKre
YCUJIUTENIU Ha OCHOBE BOJIOKOH, JIETHPOBAHHBIX PEIKO3eMeJIbHEIMU 3JieMeHTaMu. OnThu4YecKue
YCUIUTENH Ha OCHOBE SIBJIEHUS BRIHYXKIEHHOTO KOMOMHAIIMOHHOTO PacCessHus. [[pUHITUIIEI
OEUCTBUS, TapaMeTPHl, CTPYKTYPHBIE CXEMBI OIITUYECKUX YCUIuTeneu. [IpuMmenenme
ONTHYECKUX ycunutesnei. OCO6eHHOCTH MMOCTPOEHUS ONITUYECKUX YCUIUTEIeH Pa3TuYHOTO
Ha3Ha4YeHus.

P 14. SHepreTUYeCKU ¥ KOTEPEHTHBINM IPHEM B ONTUYECKUX CHCTEMAX II un
[IprHITUIIEL TpHEMa ONTUYECKUX CUTHAJIOB. JHEPTEeTUUECKUY U KOTEPEHTHRIN IIPUEM.
CTpPYKTYpHBIE CXEMBI SHEPTETUYECKUX U KOTEPEHTHHIX IPUEMHUKOB OIITUUYECKOTO U3NTy4eHHS.
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[TpeuMyIiecTBa KOTepeHTHOro rprueMa. Hcrnonb3oBanue nu@poBoi 00pab0TKU CUTHAJIOB B
(GhOTONPUEMHBIX YCTPOKXCTBAX C KOTEPEHTHBIM IIPUEMOM.

Pasgen 15. [IpoekTUpOBaHKe U CTPOUTENIHCTBO BOJIOKOHHO-ONITUYECKUX TIMHENUHEBIX TPAKTOB
3alaHue Ha MIPOEKTUPOBaHUE U UCXOOHbIe MaHHbIe. CocTaB paboyero mpoekTa.
[TocnemoBaTenbHOCTh MPOEKTHUPOBaHUA. HopMupoBaHue noka3areseil KadecTBa u(POBHIX
KaHaJI0B ¥ TPAKTOB Ipu npoekTupoBanuu BOJIC. BEIOOP TPAHCIIOPTHAIX TEXHOJIOTHH.
CraHpapTH ¥ XapaKTePUCTHKU 000PYIOBaHMS KOTEPEHTHHIX ONITUYECKUX CETEM.
MynbsTHCEPBUCHBIE TPAHCIIOPTHEIE IIJIaTHOPMEL M X IpuMeHeHne. CTaHOapTH U
XapaKTepUCTUKU 000pyHOBaHUS ONTUYECKUX CeTel focTyma. MHKeHepHbIM pacyeT mapaMeTpoB
OTITUYECKOTO TMHEWHOro TpakTa. Bribop Tpaccet BOJIC. Bribop onTuyeckoro kabemns u MyQr.
[Tpoknagka onTu4yeckoro Kabemns. TpeboBaHus u pekoMeHpanuu. [lepeceyerne BOTHBIX
Iperpap ¥ MoA3eMHbIX KOMMYHUKAIUH.

Pa3pen 16. OkcrnnyaTtaiys BOJTOKOHHO-ONTAYECKUX TMHENHBIX TPDAKTOB

3afauy TeXHUYECKOU 3KCITyaTanuu. Opranu3anis TeEXHUYeCKOU IKCIITyaTaliu.
[TnaHvpoBaHUe, KOHTPOJb U 0OecredeHre paboT 10 TEXHUUECKOW 9KCIITyaTalluu. TeXHUUeCKu
yueT u nacunopTtusdanusa BOJIC. PemoHT nunerHbX coopyxeHuu BOJIC. OxpaHa THMHENHBIX
coopyxenuit BOJIC. ABapuitHO-BOCCTaHOBUTEIIbHbBIE PabOTHL. TeeKOHTPOIb U MOHUTOPUHT
BOJIC. Metops! u cpenctBa udMmepenuut ging BOJIC. Ontuyeckuii Tectep. ONTUYeCKU
pednekTomeTp. [InaHoBEE U aBapuliHbie u3MepeHus. OnpeneneHre pacCTOSHUN 10 MeCT
[IOBpeXOeHUU U HEONHOPOOHOCTEN.

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

3aueTt, JK3aMeH. KypCcoBOU MIPOEKT

b1.B.15 Cemu ces3u u cucmembsbl Kommymauuu

Llenu 0CBOEHMS TUCHUIIINHEL

Llemnbro penofaBalHus OUCHUATIIUHEL «CeTH CBSI3U U CUCTEMbl KOMMYTallin»
SIBIIIETCS:

M3y4eHNe COBPEMEHHBIX ceTeBhIX 371eMeHTOB TPOII/ISDN/IN - KoMMyTallMOHHEIX
y3JI0B U CTAHINM, COEOUHSIONUINX UX TeJIEKOMMYHHUKAI[MOHHEIX TPOTOKO0/I0B cTeKa OKC7,
R1.5, DSS1, y3noB MHTEeNnNEKTYyanbHOU ceTH U ITpoToKona INAP, mpounenyp poyMuHra u
X9HJ0BEpPa MOOUIBHOM CeTH ¥ TPOTOKONIa MAP, Opyrux ceTeBhIX 3JIEMEHTOB,
COCTaBJISIIOIINX B COBOKYIIHOCTYA COBPEMEHHEIE CETU CBA3U.

MecTo pucuuniuse B CTpykType OI1

HucuunnuHa «CeTU CBSI3U U CUCTEMBI KOMMyTanuu» b1.B.15 gBiaseTcs qUCLUIIINHOU
yacTtu, popMupyeMou ydacTHUKaMu 00pa3oBaTeIbHEIX OTHOILIeHU 010Ka 1 yueOHOTO
nmjlaHa TNOATOTOBKM OakanaBpuaTa @O0 HanpaBrneHuo «11.03.02
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I/IH(I)OKOMMYHI/IKEH_II/IOHHBIG TEXHOJIOTHN KU CHCTEMBEI CBA3U». I/I?;yT-IeHI/Ie OUCLUIIIINHEI
«CeTH CBSI3U U CUCTEMEI KOMMYTalliUK» OIIKPA€TCAd Ha 3HAHHUHU OUCLUIIINH (BI)
«MHOTOKaHaJIbHBIE TEJIIEKOMMYHUKAIIMOHHBIE CHUCTEMEL»; «OCHOBHI IIOCTPpOEHHu-Aa
HHQ)OKOMMYHI/IKG.L[I/IOHHLIX CHCTEM U CeTeu».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

- Cnnoco0eH K agMAHUCTPHUPOBAHUIO MIPOIlecca OLIeHKY IMTPOMU3BOOUTEIbHOCTH U KOHTPOJIS
HCIIOJIb30BAHUS U MIPOU3BOIUTEILHOCTH CETEBLIX YCTPOUCTB, IPOrPaMMHOT0 00ecrieyeHus
“H(POPMaLMOHHO-KOMMYHUKAIIMOHHOM cucTeMHl (ITK-13)

- Cnoco0eH TPOBOIUTH PACUETHI TI0 IIPOEKTY CETeM, COOPYKEHUM U CPENICTB
MH(POKOMMYHUKAIIUY B COOTBETCTBUY C TEXHMYECKUM 3aflaHUEM C UCIIOIh30BaHUEM KaK
CTaHJAPTHBIX 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 MaTEMAaTUYECKHUE MOOENH U
METO[IH pacuyeTa HHPOKOMMYHUKAIIMOHHEIX ceTed u cucteM (I1K-39)

CopepxkaHue OUCIUATIINHEL

P 1. BRepmenue B K u CK

9BomoIuUs ceTel CBI3U. [IpuHIUIIE GYHKIIMOHUPOBAHUS CETEN CBSI3M C KOMMYTalliel KaHalloB,
C KOMMYyTalliel IaKeToB, CeTel CBSI3U MOOUIIbHBIX aOOHEHTOB

P 2 Th CBSI3Y CTAIIMOHAPHEIX HeHTOoB. YacTh 1

HHTepdenchl CeTeBHIX 3JIEMEHTOB, YCTPOKMCTBO IMGPOBOM CTAHIMK, CUCTeMa HyMepaluH,
CIIOCOOBI yUYeTa CTOUMOCTH

Paspen 3. CeThb CBSI3M CTAIMOHAPHEIX a00HEHTOB. YacTh 2

[TpeoOpa3oBaHKe aHAJIOTOBOI'0 CUTHAJIA B IU(POBOH, GOPMUPOBAHNE MEKCTAHIIAOHHBIX
IIOTOKOB, TMHENHOE KOJUPOBaHNE, CHHXPOHU3AIHSI

Paspen 4. CeThb CBSI3M CTAIMOHAPHEIX ab60HEeHTOB. YacTs 3
OOmuit KaHasn CUTHanu3auu. MHTennekTyaabHas CeTh CBI3U

Paspen 5. CeTh nakeTHOM KOMMyTauun. YacTs 1
Mopens OSI, moustue 06 uHTEpP(dEcax ¥ MPOTOKOJIaX, CTEK IPOTOKOI0B IHTepHET, agpecanus
B IPv4, BUOHI ceTel, Macka CeTu

Paspen 6. CeTb makeTHOM KOMMyTaluuy. YacTs 2
[TpucBoenue IP-agpecos, Tabnuila MapIIpPyTOB, IPUHIUI KOMMYTaIlAX

Pa3pen 7. CeTh nakeTHOM KOMMYTalUuu. YacTs 3

Ba3oBrle MpoTOKONIH MHTEPHET - KaHaIbHBEIN, (GU3UYECKUM, CETEeBOM, TPAHCIIOPTHHIN YPOBHH.
YpoBeHb IPUIOKEHUN

Pasgen 8. CeTh makeTHOW KOMMYTaluu. YacTs 4

[TpOTOKONEI MyTbTUMEOUWHBIX TPUI0XKEHNY, HOPMUPOBaHKE IIAKTOB, TapaMeTPHl Ka4eCcTBa
00CITyKUBaHUS

P Th CBA3W MOOMIILHEIX HeHToB. YacTh 1

OBomIOUUS ceTel CBsI3U MOOMIBHBIX aOOHEHTOB, cTaHAapT GSM
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Pazgen 10. CeThb cB31 MOOMILHEIX a00HEHTOB. YacTh 2

[Tpomeccel B cetu GSM - 6e30macHOCTh, mudpoBaHue, peructpanus, ctagmapt UMTS,
cra"ggapt LTE

Pasmen 11. [ToHsTHE 0 KayecTBe 00CIyKMBaHUS

[TapameTphl KauecTBa oOCnyxkuBaHUs. [l03MpoBaHNe U BhIpaBHUBaHME Tpaduka.
[TpenoTBpalenue neperpy3ku. OOCIyKUBaHNE ouepenei

Pasmen 12. [ToTOKM BEI30BOB, BpeMs 00CIyKUBaHKS. [IPUHITUIIL IOCTPOEHUS CUCTEM
KOMMYTallAN
[TonsaTtue o Harpy3ke. Tunsl cucteM KoMMyTanuu. [IpocTeuie KOMMyTalluOHHEIE YCTPOXCTBA

Pasgen 13. CucreMa ¢ SBHBIMU NOTEPSIMU. Monenb OpraHra
Mogens JpnaHra

Pasgen 14. CucreMa ¢ SBHBIMU NOTEpsIMHU. Momenb DHIceTa
Mopgenb JHrceTa

Paspen 15. CucteMnl ¢ oxuganuem 6e3 moteps M/M/1, M/D/1

Mogpenu M/M/1, M/D/1. CtanmonapHsele BepoATHOCTU. OyHKIUSA pacupeneieHus

Pasgen 16. CrucTeMa ¢ MOBTOPHLIMYU BEI30BaMU
Pacnpenenenue Harpy3ku. Pacuet kauecTBa 00CIyKUBAHUS

P 17 IIeYeHne Ka4yeCTB XKVBaHUSA B UHTepHET

Cuctema ¢ mexanu3aMoM WFQ . Cucrema ¢ mexanuamoM CBWFQ. CucteMma ¢ mexanu3moM PQ.
P 1 HKa HaJeXHOCTH CETEeBEIX MEHTOB

LentpanusosanHasa CTO. [JenentpanusoanHasa CTO.

P 19. IlepexogHble BEPOSITHOCTH

[Tpouecc poxpenus. IIporecc rubenu.

Pazmen 20. Knacc 06cnyKrBaHUS CETEBEIX 9JIEMEHTOB
[TousiTue o Knacce oOCTyKUBaHUS. MeTOMIbI U3MEPEHUST HAaT'PY3KH.

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

3aueT, Ok3ameH. KypcoBas paboTa

b1.B.16 Be3onacHocmb KoMNblOMepPHbIX cemell

lenu ocBOEHHUS OUCHUUIIIUHEL

Llenpio IpemoaBaHus QUCIIUIIIHHL « 5e30IIacHOCTh KOMITBIOTEPHEIX CETeH»
SIBJISIETCS:

IaTh CIyIIATeNsIM YrIyOJeHHbe ¥ pacIlupeHHble 3HaHUS B 00/71aCTH CETEBOM
6e3omacHocTH. [ucIunIrHa «5e30macHOCTh KOMIBIOTEPHEIX CETElH» IOCBSIeHa
M3y4YEeHHUI0 OCHOBHEIX IIPUHITUIIOB 00ecrmedeHrs HHOOPMALOHHOM 6€30IIaCHOCTH CETH.

MecTo gucuunauHLL B CTPyKType OI1
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[ucuunnuHa «be30macHOCTh KOMIBIOTEPHBIX ceTer» b1.B.16 aBnseTca OUCHUIIIUHON
yacTu, popMupyeMou ydacTHUKaMu 00pa3oBaTEeIbHBEIX OTHOILIeHU 010Ka 1 yueOHOTO
mjlaHa TNOATOTOBKM OakKanaBpuaTa @O0 HanpaBrneHuio «11.03.02
VHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBHl CBSI3U». KM3ydeHUe OAUCLUIIUHBL
«be30macHOCTh KOMIBIOTEPHHIX CeTe» ONHPaeTcsd Ha 3HAHUM OUCIIUIIINH(BI)
«BBemenue B mpodeccuio».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

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

- Cnnoco0eH K agMAHUCTPHUPOBAHUIO IIPOIlecca OLIeHKY ITPOU3BOOUTEIbHOCTH U KOHTPOJIS
HCIIOJIb30BAHUS U MIPOU3BOIUTEILHOCTH CETEBLIX YCTPOUCTB, IPOrPaMMHOT0 00ecrieyeHus
“H(POPMaLMOHHO-KOMMYHUKAITMOHHOM cucTeMHl (ITK-13)

- Cnioco0eH ompenensTh MapaMeTPhl 6€30I1aCHOCTH U 3aIUTH TPOTPaMMHOT0 00eCIIeYeHust
ceTeBBIX yCTPOUCTB (I1K-24)

CopepxkaHue OUCIUATIINHEL

P 1. Vrpo3:wl ceTeBoH IIACHOCTHU B COBPEMEHHOM MU
Yrpo3sl ceTH, yI3BUMOCTH, BUABL yTPO3
P 2 UT TEBLIX VCTPOUCTB

YupaBsneHue 1 MOHUTOPUHT YCTPOUCTB, Pacnpenenenue fOCTya 10 IPUBUIIETHUAM, 3alllUTa
IIJIOCKOCTY yIIpaBJIEHUS.

P . ABTOpH3aIis, ayTeHTUDUKAINI ¥ VIeT Tyna (AAA).

[TpoTokon AAA, nokanbvHas ayTeHTU(GUKAIMs, CepBEpPHas ayTeHTAPUKaLUKs (IPOTOKOJIEL
RADIUS, DIAMETER)

Pasmen 4. Peanmn3anys TeXHOJIOTHM OpeHIMayepa

JIuCTEI KOHTPOJIS OOCTYIIa, MEXXCEeTeBbIE 9KpaHbl, paepBOI Ha OCHOBE 30H.

Paspen 5. BHegpeHne CUCTEMHEI 3alIUTEL OT BTOpKeHun (IPS

Texnonoruu IPS, cursatypel, BHenpeHue IPS.

Pazgen 6. O6ecneuenne 6e30macHOCTH O JIoKaabHOM ceT (LAN)

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

Paspmen 7. Kpuntorpaduyeckue cUcTeMbl. BHeapeHne BUPTYaAIbHBIX YacTHEIX ceTel (VPN).
OCHOBHBIE aNTOPUTMBI KPUNITOTPahry IPUMEHUTEIIBHO K JIOKaTbHBIM BEIUUCITUTEIBHBIM CETSIM.
[TpoTtoxon IPSEC, BUpTya/sbHbEIE YaCTHEIE CETH.

Pazgen 8. ASA yctpoiicTBa 6€300aCHOCTH.
®aepaomnsl Cisco ASA, KoHGUTYpHUpOBaHUE, TOCTYII, TIOMCK HEUCIIPABHOCTEH.

Pasgen 9. YHQaBJ'[eHI/Ie 6e30IaCHOCTEIO CETH
anaBneHHe ceTeBOM 0€30ITaCHOCTHIO. Pa3pa60TKa KOHIIeNuuy 6e30MacHOCTH CETH.

OO1mast TPyAO0EMKOCTD AUCIUIIIMHEL
252 gac(oB), 7 3ET

dopMa MPoMexKyTOYHOM aTTeCTalluN
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3auet, Jk3ameH. KypcoBas paboTa

b1.B.17 Hanpaseasitouiue cpedbl 3/1eKMpPocesi3u U cmpyKmypupoeaHHble Kade ibHble
cucmembl

Lenu ocBoeHUST DUCHUILINHEL

Llenbio IpenofaBaHus OUCHUANIINHEL « HampaBnsiomye cpeabl 31eKTPOCBI3U U
CTPYKTYpUAPOBaHHBIE KaOeJIbHbIE CUCTEMBI» SIBIISETC:

dbopMupoBaHe KOMIIETEHIIUH B 00/1aCTH MTPOEKTUPOBaHNUs, CTPOUTENHCTBA U
SKCIIJTyaTalluy IMHEWHBIX COOPYKEHUM CBI3U Ha OCHOBE Kabesel C MeTalIundeCKuMHU
JXWJIaM¥, BKJII0Uas CTPYKTYpHpOBaHHbIE KaOeIbHble CUCTEMBI

MecTo pucuuniavHel B CTpykType OII1

Huciunnuia «HamnpaBnsomue cpensl 3JIEKTPOCBSA3U U CTPYKTyPUPOBaHHBEIE KaOeTbHbIE
cuctembl» b1.B.17 sBngeTcs OUCHUNNNHOW YacCTH, POPMHPYEMOM y4aCTHHUKaAMHU
oOpa30BaTeNbHLIX OTHOIIEHUY 0j10Ka 1 y4eOHOro IjlaHa MOArOTOBKY OaKajlaBpuaTta I10
HanpaBneHno «11.03.02 NHEDOKOMMYHUKAIIMOHHEIE TEXHOJIOTUYA U CUCTEMBI CBSI3H>.
H3yuyeHue pucuunauisl «HampaBnsiomye cpenbl 3J1eKTPOCBI3U U CTPYKTYPUPOBaHHEIE
KaOesbHbIE CUCTEMBI» OIHUPAETCS Ha 3HAHUU OUCIHUIIIKH(bI) «Teopus s/1eKTpUYecKou
CBA3U»; «OU3UKa».

TpeboBaHUs K pe3yIbTaTaM OCBOEHUS

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

- Crioco6GeH OCyIIeCTBISATh MOHTAXK, HaJlafKy, HACTPOUKY, PETYIUPOBKY, OMLITHYIO ITPOBEPKY
PaboTOCIIOCOOHOCTH, UCIIBITAHUS U CHAYY B 9KCIUIyaTaI[UI0 COOPYXKEHUM, CPEICTB U
obopymoBanus cereit (ITK-8)

- Crioco6eH OCYIIeCTBISATh PAa3BUTHE TPAHCIIOPTHRIX CETeH U CeTel nmepegayn JaHHBIX, BKIOYas
CeTHU PafuoOOCTyIla, CIIyTHUKOBHIX CUCTEM, KOMMYTAIIMOHHBIX IIOICUCTEM U CETEBBIX IIAaTPOPM
(TIK-9)

- Crioco6eH opraHu30BaTh TEXHUYECKOe 00CIyKUBaHKe (IKCIITyaTalliio), BKII0Yas OXPaHHbLIe
MEepPONPUATHUS, MPodUTaKTUUYECKIEe U aBapUiHbIe U3MEPEHUS, a TaKXKe PEMOHTHO-
BOCCTAQHOBUTEJIbHBEIE PAOOTH TUHEHHBIX OITUYECKUX ¥ IJIEKTPUYECKUX TPAKTOB TPAHCIIOPTHAIX
ceteu cBA3U U cetent goctyma (I1K-28)

- Crioco6eH K MPOEKTHPOBAHUIO, CTPOUTENBCTBY U SKCIIIyaTallud CTPYKTYPUPOBAHHBIX
KaOeJbHBIX CHCTEM [IJIs JIOKAJIbHBEIX CeTel CBSI3M, COBMEIIAIOIIUX ONTHYECKHE U 3JIEKTPUYECKHE
koMnoHeHTH (ITK-29)

CopepxkaHue OUCHUTIINHEL
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Pasgen 1. KOHCTPYKIIUS ¥ TapaMeTPLl HAMTPABIAIOMIUX CPEL JIEKTPOCBSI3U
KabGenu cBsI3u U UX KjlacCUpUKAIUSI U KOHCTPYKIuU. TpeOoBaHUs K KabesM CBSI3H.

KOHCTPYKTUBHEBIE U 9KCIIJTyaTallMOHHbIE ITapaMeTPhl KOAKCUATbHBEIX, CAMMETPUYHBIX U
onTtuyeckux Kabenei. OCOOeHHOCTH BO3OYLIHEIX TUHUM CBSI3U. KOHCTpYyKIMY 1
9KCIITyaTallMOHHEIE TTapaMeTPEI 3JIeMEHTAPHBIX IPYIII B 9JIEKTPUYECKUX Kabessax CBI3u
(cuMMeTpHYHasa U KOaKCHaJIbHas IIapa, CAMMETPUYHas 4eTBepKa). TeXHUKO-9KOHOMUYECKOe
CpaBHEHME Pa3/JIMYHBIX HAllPaBISOIIUX CUCTEM.

Paspmen 2. ®u3ndecKkye OIPOIECCH B HATPABIAIOIINX CpelaxX 31eKTPOCBI3H

TenerpadHble ypaBHEHUS, UX pellleHKEe AJIST ODHOPOOHOM MUHUY. [IepBUYHbIE TapaMeTPhHl
nepefgayy, UX 3aBUCUMOCTD OT YaCTOThI U KOHCTPYKIKU. BTOpHUYHEIE TapaMeTpPEl, UX
3aBUCUMOCTH OT YaCTOTHI ¥ KOHCTPYKIKU. CoOCTBEHHOE, paboyee U BHOCHMOE 3aTyXaHUS U
BXOIHOE COIPOTHBIIEHNE B OMHOPOOHAIX JTUHUSIX. PeKUMEI PaOO0TH TMHUH: COTJIaCOBAHHEIH,
XOJIOCTOTO XOfla ¥ KOPOTKOTO 3aMblKaHUs. PacyeT curHana Ha BHIXOME TIMHUU IIPU BXOOHOM
rapMOHMYECKOM BO37eiCTBUHU. UMITyIbCHas XapaKTepuCTUKa U pacyeT (OPMEI UMITy/IbCa Ha
BHIXOJIe TMHUM IIPU BXOOHOM HMMIIYJIbCHOM curHasie. CBOXCTBa HEOOHOPOOHBIX TUHUN. Bunsl n
IapaMeTphl HeOMHOPOJHOCTEM. [TONyTHHIM 1 00paTHHIM IIOTOKM B HEOMHOPOIHOMN THMHUMY.
Pasmen 3. B3anMHbIe BIUSHKS B HAIPABIAIOIINX CPedaxX 9IEeKTPOCBI3M U MeDHI 3allIUTEL OT HUX
Knaccudukanuus B3auMHBIX BIUSHUN. HemocpencTBeHHbIE U KOCBEHHBIE BIUSIHUSA. PerynspHeie
U HepeTyIspHble COCTaBIAIIINE BNUAHNS. HopMupoBaHue B3aUMHBIX BIUSHUN B
HaIPaBISIONINX CUCTEMAaX CBsI3U. [IepBUUYHEBIE TapaMeTPhl B3aUMHBIX BIUSHUN. DKBUBAIEHTHHIE
CXeMbl B3aUMHBIX BIUSHUM. PacueTsl moMex Ha OTMXKHEM U HallbHEM KOHIIaX CUMMETPUYHON
JIMHWY TIPY HEIIOCPEICTBEHHOM BIUSHUYN. BTOpUYHbIE TapaMeTPhl B3AUMHAIX BIUSTHUM, UX
3aBUCHUMOCTH OT YAaCTOTHl ¥ [IJIMHHI IMHUY. B3auMHBIEe BIUSHUS MEXIY KOaKCUAIbHEIMU
KabenbHBIMU 11enIsiMU. COTPOTUBIIEHUE CBA3U. PacueT moMex. BropuyHble mapaMeTphl
B3aMMHBIX BIIUSHUM, UX 3aBUCUMOCTD OT YaCTOTHI ¥ MJIMHEI THHUK. CII0COOB! 3aIUTH IMHUM
CBSI3U OT B3aMMHKIX BIUSIHUN. CKpyTKa Ierell CHMMeTPUYHEIX Kaberei. CHMMeTPpUPOBAHKE
KaOeJbHBIX Ienei. JKpaHUPOBaHUe KaOembHHIX Iemnei. Peakius skpaHa. CXxeMbl OpraHU3aIuH
CBSI3U: OBYXIIPOBOMHAS (OIHO- ¥ MBYXYACTOTHAsI) ¥ YETHIPEXIIPOBOMHAS; OOHOKaOeIbHas U
oByxkabebHas.

Paspen 4. BHelllHKWe BIWSHUS B HAIPABASIOIIUX CpelaxX 3JIeKTPOCBA3U U MeDHI 3aIUTHL OT HUX
HICTOYHUKY OTIaCHBIX U MeIlalllUX BHEIIHUX BIUIHUM. HOpMBI BHEIIHUX BIUSHUU. PacyeT
OTIACHHIX ¥ MEIIAOIINX BHEIIHUX BAUSHUN. Mephl 3allUTHL OT OIACHBIX M MEIAIOITNX BIUSHUMH,
IIpUMeHsieMble Ha JIMHUSX CBSI3U. YCTPOUCTBO 3a3eMJIeHUN. DKpaHUpPOoBaHue Kabesel CBI3H.
JKpaHHOe 3aTyxaHUe LUTUHAPUYE-CKOT0 3KpaHa A 3J1eKTPUYeCKOro, MarHUTHOTO U
3JIEKTPOMArHUTHOTO II0JIEX, €T0 3aBUCUMOCTD OT YaCTOTHI U KOHCTPYKIUHU. [IpenmMyIiecTsa
MHOTOCJIOMHBIX 9KPaHOB. Buasl Koppo3uu. Mephl 3aIUTH 0T KOPPO3UH, IPUMEHSIEMBIE Ha
yCTaHOBKaxX CUJIBHOTO TOKA U YCTaHOBKAaX CBSI3H.

Pasmen 5. [IpoekTupoOBaHKWE U CTPOUTENBCTBO SNEKTPUYECKUX TUHEWHBIX TPAKTOB

Bupbl 1 mapaMeTphl aHAJIOTOBBIX U LU(POBLIX CUCTEM Iepenayn. Beibop anmapaTypsl 4 Kabens.
[TpoekTrpoBaHUe Tpacchl. PacueTh ANTMH YCUIUTENBHEIX U PereHepaliioOHHbIX Y4aCTKOB Ha
CHUMMETPHUYHHIX ¥ KOAKCHaIbHAEIX Kabensax. Opranu3anust CTPOUTENbHEIX paboT. CrocoOn!
MIPOKJIafiKu KabeJsieil CBSI3U - TOA3eMHas, IIOOBOHAS U BO3AyIIHas. MexaHU3aIus
CTPOUTENLHBEIX paboT. Mcrnonb3oBaHue KabeneyKnaguukoB, TOPU30HTAIbHO HAllpaBIeHHOE
Oyperue. MoHTax My®T.

Pa3pen 6. OCHOBEI TEXHUYECKOW SKCIIyaTalluy TUHUHN CBA3U U UX HaIeXKHOCTh

Opranu3zaiiysg padoT 10 3KCIIyaTalluy 3JIEKTPUYEeCKUX TMHEWHBIX TPAKTOB. HamekHOCTh
MHENHO-KabelbHBIX COOpYyXKeHU. OCHOBHBEIE IPUYMHEL TOBPEXAeHNN Kabenen CBSI3U.
Opranusaliis pPeMOHTHO-BOCCTAHOBUTEIbHAEIX PaboT. CoCTaB U MePUOJUYHOCTD
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npoduIakTHUYECKUX U3MepeHuil. ABapuitHble u3MepeHnus. OnpeneneHne xapakTepa 1 MecTa
MOBPeXAeHUsI. MeTonbl ¥ TPUOOPHL AJIST K3MEPEHU 3JIeKTPUUEeCKUX KaOeIbHEIX 1leTlel Ha
IIOCTOSHHOM, IIepEMEHHOM U UMITYJIbCHOM TOKe. M3MepeHue CONPOTUBIIEHUH ienda,
H30ISIIMY U acCUMMeTpuu. M3mepeHne eMKOCTU. Mi3MepeHue pacCTOsTHUM 10 MeCT 0OpHIBa,
KOPOTKOT'0 3aMBIKaHUS, COCPENOTOYEHHOW OMUYECKON aCUMMETPUH, pa3bUTOCTH Tap,
MTOHUKEHUS COMPOTUBIEHUS U30IAIUMU. MeTonsl ¥ TPUOOPH AJIS TOMCKa Tpacc Kabenew.

Pasmen 7. OOmue cBeeHUs 0 CTPYKTYPUPOBaHHo# KabenbHou cucteMe (CKC). TexHonoruu
nepenayyu nHGopManuu o kKabensm CKC

[Tonstue o CKC. [Tpunnuns noctpoerust CKC. Ctpykrypa CKC: Tonomnorus, TeXHu4ecKue
MIOMEIIeHU s, TOACUCTEMBI, TPUHIUIIE afMUHUCTPUPOBAHHUS.

Pa3pen 8. DnekTpryeckuie naccuBHbIe KOMIOHEHTE CKC

Cummetpuunsle Kabenu CKC "Butas mapa". KoHTakThH U pa3beMbl. KoMMyTaImoHHOe
o0opyroBaHue: PO3ETKY, TaHeIN U KOMMYTallMOHHEIE IIHYPHL. AfanTepsl, yATUHATEIN 1
OKOHEYHBIE IIHYPEI

Pa3pen 9. OnTuyeckue naccuBHble KOMIOHEHTH CKC

Onrtuyeckue kabenu CKC. OnTudeckue pa3beMbl 1 HHPOPMaIMOHHBIE PO3ETKHU. KpoccH.
Mydtsr. [IHYypH 1 KabembHEIe COOPKHU.

P 1 HHOCTH poeKTupoBaHusa CK

[Tpunnune npoektupoBanus CKC. HopmaTuBHas JOKyMeHTalLUsA. APDXUTEKTYPHAS U
TeJIeKOMMYHUKALVOHHAA CTaAuy IPOEKTUPOBAHUS.

Pazgen 11. MonTax CKC

OpraHu3aliisg MOHTaXKHBIX paboT. BXOmHOM KOHTPOIb KOMIIOHEHTOB. CTPOUTEIBCTBO
MarucTpajabHOTO yyacTKa. [Ipoknagka Kabesei B 3MaHUAX U IIOMeIleHussX. MOHTax
KOMMYTAIMOHHOT0 000pymoBaHusi. TecTupoBaHue KaHaioB u TpakToB CKC.

Pazpmen 12. OcobennocTtu 3kcnnyaTauuu CKC

pabor.

ApmunuctpupoBanue CKC. [Iouck u ycTpaHeHUe HeUCIIpaBHOCTeu. [IpoBefieHre periaMeHTHEIX

OO61mast TPYAO0EeMKOCTD HUCITUIIINHEL
288 ygac(oB), 8 3ET
dopMa MpoMexKyTOYHOM aTTeCTalluu

3aueT, DK3aMeH

b1.B.18 IIpoekmupogaHue, cmpoumeibCeo U mexHu4eckKas 3Kcnjayamauus
680,/10KOHHO-ONMUYeCKUX U NPO080JHbIX cucmem c8s3uU

lenu ocBOEHUS OUCUUIIIUHEL

Llensro InpenogaBaHusd OUCIUIIIINHBI <<Hp08KTI/IpOBaHI/Ie, CTPOUTEJILCTBO U
TEXHUYECKad IKCIIJIyaTallud BOJIOKOHHO-OIITUYECKUX U ITPOBOJHBIX CUCTEM CBA3U»
SABIIAETCA:

IMoJIydyeHue 3HaHUH, YMeHI/Iﬁ ¥ HABHIKOB B 00JIaCTH IIPOEKTHPOBAHHNI,
CTPOUTEJILCTBA U TEXHUYECKOU IKCINIyaTalli BOJIOKOHHO-OIITUYECKUX U ITPOBOOHBIX

C TeXHUYECKOM TUTepaTypor U CIelraTbHON U3MEPUTEIbHOM anmapaTypox.
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MecTo gucuunIuHLL B CTPyKType OI1

HOucnunnuaa «IIpoekTupoBaHUWE, CTPOUTENBCTBO M TeXHHUYECKas ISKCIIyaTalusd
BOJIOKOHHO-ONITUYECKUX U IIPOBOAHBIX cucTeM cBsi3u» B51.B.18 aBnsieTcs gucuUunInHOU
yacTtu, popmMupyeMod yyacTHUKaMu 00pa3oBaTeIbHBEIX OTHOIIeHU 010Ka 1 yueOHOTO
njTaHa TNOATOTOBKM 6GakanaBpuaTa no0 HanpaBiaeHuio «11.03.02
VHPOKOMMYHUKAIMOHHBIE TEXHOJIOTUYU U CUCTEMBHl CBA3U». M3ydyeHUe OUCLUIIUHEL
«IIpoekTUpOBaHNE, CTPOUTENBCTBO U TEXHUYECKas IKCIJyaTalus BOJIOKOHHO-
ONTHYECKUX U IPOBOOHEIX CUCTEM CBA3W» ONUPAETCd Ha 3HAHUU OUCIUIIINH (BI)
«BBICOKOCKOPOCTHBIE ONITUYECKHAE CUCTEMBI CBSI3U OJII TPAHCIOPTHHIX CETEUN U CeTeu
noctyna»; «HampaBnsiouye cpefbl 371eKTPOCBS3U U CTPYKTYpPUPOBaHHEIE KaOebHbIEe
CHCTEMBI».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

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

- Crioco6eH K OpraHu3aluy ¥ TPAKTUYECKOMY OCYIIECTBIIEHUIO CTPOUTEILCTBA TMHEHHBIX
OTNITUYECKUX U 3JIEKTPUYECKUX TPAKTOB TPAHCIOPTHHIX CETEM CBSI3U U CETEeH J0CTYIa, BKII0Yas
TEXHOJIOTUY MIPOKJIAAKK ¥ MOHTaXa ONTUYECKUX U 3JIeKTPUYECKUX Kabesel, KOHTPOIbHBIE
“3MepeHus, IpuemMocHaToyHble ucnbiTanus (I1K-27)

- Crioco6eH opraHn30BaTh TEXHUYECKOe 00CIyKUBaHKe (IKCIITyaTalliio), BKII0Yasi OXPaHHbLIe
MepPONpPUATHUS, IPodUTaKTUUYECKIE U aBapUiiHbIe U3MEPEHUS, a TaKXKe PEMOHTHO-
BOCCTAQHOBUTEJIbHEIE PAOOTH TUHEHHBIX OITUYECKUX U IJIEKTPUYECKUX TPAKTOB TPAHCIIOPTHAIX
ceTeu CBA3U U cetent goctyma (I1K-28)

- Crioco6eH K BEIOOPY ¥ CPABHUTEILHOMY aHAJIM3y BAPUAHTOB MPOEKTUPOBAHUS JTUHEHHBIX
OTNITUYECKUX U 3JIEKTPUYECKUX TPAKTOB TPAHCIOPTHHIX CETEM CBSI3U U CETEH J0CTYIa, BKII0Yas
M3bICKaTeNTbCKUe paboTrl, BEIOODP Kabesis, TaCCHBHOTO M aKTHBHOI'O CETEBOr0 060PYHOBaHUS, K
OpraHu3alldy COTIacoBaHUS MPOEKTHHIX PELIeHUN C 3auHTepeCOBaHHbKIMU opraHu3anuaMmu (I1K-
36)

CopepxkaHue OUCIUATIIMHEL

Pazgen 1. HopMaTHBHO-TeXHUYECKad JOKYMEHTAIM 10 IPOEKTHPOBAHNIO BOJIOKOHHO-
ITHYECKUX U IPOBOIHEIX CUCTEM CBA3U HIe Ha IPOoeKTUpoBanmne. MCXOOHEI HHEIE.

TexHUK0-9KOHOMUYEeCcKoe 000CHOBAaHKE IIPOEKTA

HopMaTuBHO-TeXHUYECKAs JOKYMEHTAIIUS 110 TPOEKTUPOBAHUIO BOTIOKOHHO-OIITUYECKUX U
IIPOBOMHBIX CHUCTEM CBSI3M. 3afjaHKe Ha MPOEKTUPOBaHKe. cXogHble JaHHEIE.
TexHUKO09KOHOMUYEeCKoe 000CHOBaHKE ITPOEKTa.

Paspmen 2. TexHr4eckoe 3afjaHre Ha IPOEKTUPOBaHNE TPAHCIIOPTHHIX BOJIOKOHHO-ONTAYECKHAX
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cucteM cBsg3u (BOCC). CocrtaB pabouero mpoekra. [TocnemoBaTenbHOCTh TPOEKTHPOBAHUS
BOCC.

CocraB u Ha3HauyeHHe pa3nesnnoB T3. [TocmemoBaTeIbHOCTh TPOEKTHPOBaHUS. OCHOBHEIE OIIMOKU
mpu pa3paboTKe IPOEKTHHIX pemteHui. CoctaB paboyero npoekra. PaccMaTprBalOTCS BapHaHTE
IIPOEKTHHIX pellleHu 110 BEIOOPY TeXHOJIOTUM cTpouTenbcTBa BOCC, mpuBoOUTCS UX
CpaBHUTEJIbHASA XapaKTePHUCTHUKA 10 Pa3/IMYHEIM KPUTEPUSIM OLIEHKHU.

Paspen 3. TpeGoBanus mo obecneYeHNI0 HalleXKHOCTH TpaHcmopTHEIXx BOCC. HopMupoBaHue
IOKa3aTeNel KauecTBa IIMPPOBLIX KAHAIOB M TPAKTOB Npu mpoektupoBanuu BOCC.

PaccmaTpuBaloTCSd METOAMKHY OIpefesieHns TpeOyeMbIX TapaMeTpoB ONTUYECKUX Kabesei pu
Pa3NMYHBIX BapUaHTaX CTPOUTEILCTBA: IIOA3EMHbIE CIIOCOOHI, TOABOAHEIE, BO3AYIIHEIE.
BospgernicTBue okpyxamwiuei cpensl Ha BOCC pa3nu4yHoro ypoBHs. OTKa3bl TMHENHBIX TPAKTOB
KabenbHBIX Maructpanei. CTaTUCTHKA IOBPEXAEHUM U aHa/Iln3 OCHOBHBIX IIPUYNH,
BHI3HIBAIOLIMX OTKa3kl. [IoKa3aTenu HageKHOCTU IMHENHLIX TPAKTOB. [IoHATHE KO3 duimeHTa
TOTOBHOCTY U BPEMEHU BOCCTAHOBJIEHUS.

Pazgen 4, BBI6OQ TQaHCHO[Z_)THOfI TEXHOJIOTHUHN. I/IH}KGHGQHBII;I PAaCYeT IMapaMeTPOB JIMHEWHOTO

TpakTa BOJIC.
PaccmarpuBatotcs texHojgoruu PDH, SDH, WDM ux XapakTepUCTUKH 0COOEHHOCTH

npuMmeHeHud. [IpuBoOUTCA METOOUKA pacueTa [JIMH YYaCTKOB pereHepaluu.

P MosnTtax B TaHW3aIisg CTPOUTENLCTBA B TexHUYECKUN H
TexHOIOrUYU CpalIMBaHUS ONTUYECKUX BOJIOKOH. TexHOoIorn4eckoe 000pymoBaHue [JIs
pa3JIMYHbIX BApUAHTOB CTPOUTENILCTBA. JJOKyMEeHTalKs 10 TEXHUYEeCKOMY HafA30py 3a
CTPOUTEIILCTBOM.

P [IpreMo-coaTOYHbIe NCOBITAHUSI.

CocTaB ¥ OpraHu3anus MpreMo-CIaTOYHBIX UCIIHITaHKUM, pabodas JOKYMeHTalus U
nacnoptusanusa BOCC.

Paspen 7. 3agauyu Texuudeckou akcnnyatanu BOCC u ee opranusaiysa. HopmaTuBHO-
TeXHHYeCKas JOKYMeHTalusd. CHCTeMa TeXHUYeCKON 3KCIITyaTallul TUHENHBIX COOPYKEHUN

cBA3U. CTPYKTYpa CUCTEMHL.
PaccMaTpuBaroTcs 3agadyu TexHU4ecKon skcinyatauuu BOJIC mpu pa3muyHBIX TEXHOJIOTHUSX

CTPOUTENILCTBA, MPUBOOUTCS UX CPABHUTEIbHAS XapaKTePUCTHUKA 10 PA3/TMYHEIM KPUTEPUSIM
OLleHKHU. TeopeTrudyeCcKre OCHOBBI IOCTPOEHUS CUCTEMEI TeXHUUEeCKOM aKcmnyatauuu BOCC.

Pasmen 8. MeTonbl OLIEHKH XdPAaKTEPUCTHUK ONTUYECKHX BOJIOKOH U kKabernew B CTPYKTYDE

CUCTEMBI TEXHHYECKOH IKCIINTyaTaAlTuK
PaCCManI/IBaIOTCH METOOUKH OIIpenesIeHnud Tpe6yeMBIX 9KCIINMYAaTaIUOHHLBIX ITaPAMETPOB

ONITHYECKUX BOJIOKOH ¥ Kabeiel Ipy Pas3IMyYHbIX BApHaHTAX CTPOUTENTBCTBA - TOI3eMHbIe
C1I0COOBI, TOIBOJIHEIE, BO3AYILIHEIE.

Paspen 9. [ToBpexnennss BOCC. OCHOBHEIE TPUYKHEL. [TapaMeTphl OIIeHKW KauyeCcTBa PabOTH

JIMHEWHBIX TPAKTOB.
Bo3peiicTBue okpyxamwien cpensl Ha BOCC pasnuyHoro ypoBHsa. OTKa3bl TMHEHWHBIX TPAKTOB

KaOeNTbHBIX MarucTpaei. CTaTUCTHKA TOBPEXKAEHUN U aHAIUN3 OCHOBHBIX ITPUYUH,

BBI3bIBAIOIIMX OTKA3bl. [ToKa3aTenyn HaflexKHOCTU JIMHEWHBIX TPAKTOB. [IoHATHE KO3 duIreHTa

TOTOBHOCTHY ¥ BPEMEHU BOCCTaHOBIIEHMUS.

P 10. ITpoBemeHMe PEMOHTHO-BOCCTAHOBUTEIBHBIX T. CUCTEMBI BHPOBAHUS
WHEWHBIX TPAKTOB. BOIOKOHHO-0NTHYECKHE K bHbBIE BCTABKH

MeTopnbl IpoBeeHNsI PEMOHTHO-BOCCTAHOBUTEIBHBIX paboT. [IyTu coKpalieHus BpeMeHu

IIPOCTOSI TPAKTOB IIPY BOHUKHOBEHMM O0TKa30B. CUCTEMbI pe3ePBUPOBAHUS JIMHEMHBIX TPAKTOB.

BonokonHO-onTHYECKNE KabelbHble BCTaBKU. MeTOIEl KOHTPOJIS TapaMeTPoB KaOeTbHBIX

BCTABOK.

Pasmen 11. Bregenue. McTopus ceTelt ab0OHEHTCKOT0 NOCTyIa. TeXHOIOTUY ceTel

74




a00HEHTCKOT0 IOCTYIIa, UX TPEUMYIIeCTBa M HeJOCTaTK!
OBOMIONMSA CEeTEW CBA3U U CETeBBIX TexHooruu. Cetu gocrtyna. Knaccupukanus TeXHOIOTUU

moctyna. Texnonoruu aboHeHTCKOro mocTymna: Ethernet, TexHomoruu nudppoBbx aOOHEHTCKUX
nmuuuit xDSL, ISDN, ceTu kabenbHOTO TeNneBUAeHUs, THOpUAHbIE ceTu noctyna FTTx,
paguopocTyt. [IpeuMyiecTBa U HefocTaTKu. TpeboBaHUS K CETSIM AoCTyna. CXeMbl
OpraHU3aluU CBS3MU.
Pasmen 12. [TaccuBHble onTudeckue cetu ctangapToB GPON (ITU (G.984.x)
ApxuTeKkTypa cetu aboHeHTCKOro focTyna Ha 6a3e PON. Ocobennoctu texunonoruu GPON, ee
IIpEeuMyIIecTBa U HegocTaTKu. [lepefilada JaHHBIX B BOCXOAIIEM U HUCXOASIIEM HallpaBlieHUX.
CTpyKTyphl KaipOB B BOCXOAIIEM M HUCXOMSIIEM HallpaBeHUAX Afpecalus 1 pa3feeHnue
Tpaduxa. [lepexon K TexHonoruu XGPON.
Paspen 13. [TaccuBHble onTuyeckue cetu ctanmaptoB EPON (IEEE 802.3ah, IEEE 802.3av)
Ocobennoctu TexHonmoruu EPON, ee mpeuMylillecTBa U HeOCTaTKHU. [lepefiaya JaHHbIX B
BOCXOMSIIEM U HUCXOMsIIeM HanpaBneHusaX. CTPYKTYPhI KafipoB B BOCXOMSIIIEM M HACXOMSIIEM
HanpaBleHUsAX Afnpecarus u pa3genenue tpaduka. [lepexon k Texnonoruu 10 GEPON.
Pasmen 14. AktuBHoe ob6opymoBanue cetesi PON. ITpuHIMIEL pa3paboTKX aKTHBHOTO

BaHUA OJis ceTel P
Crpyktypa u coctaB OLT (ympaBnsiomiasi, KOMMyTalluOHHas U JIMHEWHAs 4acTh). [IpuHLIUT
OerCcTBUS. JKCIITyaTallMOHHbIE XapaKTepPUCTUKU. CTPYKTypa U COCTaB abOHEHTCKUX YCTPOMCTB
ONT. Vnpasnenue u Hactporika OLT, ONT. [Tpunuunsl pa3paboTKu aKTUBHOT'O0 0060pyI0BaHUS
PON.
P 15. ITaccHBHEIE OOTHUYECKNE KOMIOHEHTH. KOHCTPYKIINY ¥ IPON3BOOCTBO ONTUYECKUX
BOJIOKOH U K W O CeTen TVII HOBEI IPOEKTUPOBaHUA ceTeit P
Oco6eHHOCTH U ITapaMeTPhl TaCCUBHBIX KOMIIOHEHTOB, TPUMEHSIEMBIX B CETSIX JOCTYIIA.
OnTuyeckue BOJIOKHA [ ceTel mocTyna. OnTuyeckre BOJIOKHA, HEUYBCTBUTEIbHEIE K U3ru0aM
(pek. G.657). Ontuueckue kabenu (OK) mmns cetedt moctyna. OCHOBH IPOEKTUPOBAHUS U
skcmnyatauuu ceteid PON.
Pasmen 16. Opranusarnus yenyr Triple Play (IPTV, VoIP, Internet) B onTH4YeCcKuX CETAX OOCTYIIA
TpeOoBaHUS K CETH NIPU IIepefayde pa3IMyYHbIX BUM0B Tpaduka. Pekomermaruu ITU-T.
[Tepenaua Tpaduka peanbHOro BpeMeHu B ceTssx TCP/IP. OcobeHHOCTH Nepemauu Tpahuka
IPTV. KogupoBaHue Bufgeounpopmanuu. ['pynnosoe BemaHue B ceTax [P. ['pynmnosas
agpecanus. [Ipotokonsl ynpasnesus rpynnamu (IGMP). Tunuysasle KOHGUTypauy IPOTOKOIOB
[Ipu NOofKI4YeHuu nojab3oBaTener. Opranusauus VLAN. [Iporokosnsl PPPoE, DHCP.
Paspen 17. i3MepeHUs B ONTUYECKUX CETIX TOCTYIIA
OKcIyaTalus ceTel abOHEeHTCKOT0 JOCTYyIa. Fi3MepeHre OCHOBHBIX ITapaMeTPOB ITaCCUBHBIX
OTITUYECKUX ceTel. N3MepeHus Py CTPOUTEIbHO-MOHTAXKHEIX paboTax. I3aMepuTenbHOe U
TECTOBOE 000PYyI0BaHME: ONTUYECKUYN PepIEKTOMETP, ONITUYECKUN TECTED, BU3YaAJIbHBIN
JI0KaIU3aTop AedheKTOB, ONTUYECKUI MUKPOCKOTI, aHaJI3aToOP CIeKTpa. 3MepeHus B
mpollecce 3KcInyaTanuu. [IoMcK ¥ ycTpaHeHNe HEUCIIPABHOCTEH.

O61masi TPYA0EMKOCTb OUCIUTTITAHEL
288 gac(oB), 8 3ET
dopMa MpPoMexKyTOYHOM aTTeCTalluN

3aueT, OK3aMeH
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B1.B.19 OcHosebl de108bIx KOMMYHUKAU U

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio IpenofaBaHus OUCHUATUINHEL « OCHOBEI J€JIOBEIX KOMMYHUKAILIAW» SIBIISIETCS:
(dbopMupoOBaHue [eJIOCTHOTO IPEACTaBNIeHNs 0 IIpoliecce, Clienuduke,

apaMeTpax 1 3aKOHOMEPHOCTSIX [IeJI0BEIX KOMMYHUKalNi, KOMILIEKCHOE U3yYeHUe
COLMAIbHO-IICUXOJIOTUYECKUX YCTAHOBOK U IMYHOCTHBIX XapaKTePUCTHUK YeJIOBeKa,
OTHOCSIIUXCS K PETYJIAILUU €r0 COLKUaIbHOI0 I0OBEeHNS B IPOLECCE [NEeJI0BOT0
o0IIeHus, a TakXKe YCBOEHNEe OCHOBHBIX IICUX0JIOTUYECKUX 3aKOHOMEPHOCTEH,
BJIUSAIONNX Ha 3(pPEeKTUBHOCTL IPO(PECCHOHAIBHOI0 YIIPaBIEHYECKOT0 PEIIeHNU .
Hucuunnuaa «OCHOBBL AeTOBEIX KOMMYHUKALIUW» NOIKHA CII0COOCTBOBATh PA3BUTHIO
TBOPUYECKHUX CIIOCOOHOCTEN CTYIeHTOB, YMEHUI0 (POPMYIHPOBaTh U PELIaTh 3alayu
M3y4yaeMoU CIelUanbHOCTH, YMEHUIO TBOPYECKU IPUMEHSITEH U CAMOCTOSTEILHO
IIOBBILIATH CBOW 3HAHUS.

MecTo pucuuniavHsl B CTpykType OII1

Hucununnuaa «OCHOBH OeJioBBIX KOMMyHUKanui» b1.B.18 sABngeTcs OQUCHUNIUHOU
yactu, popMupyeMod yyacTHUKaMu 00pa3oBaTeIbHBIX OTHOIIeHUM 010Ka 1 yueOHOTO
nmjlaHa TOATOTOBKM ©OakKanaBpuaTa @O HanpaBneHuio «11.03.02
NHPOKOMMYHUKALIMOHHBIE TEXHOJIOTUM U CUCTEMHl CBSI3U». H3ydeHUe OAUCIUIINHEBI
«OCHOBHBl [€JIOBBIX KOMMYHHKaLWW» ONHWpaeTCd Ha 3HAHWW OUCUUNIUH(BHI)
«Conmonorus».

TpebGoBaHUs K pe3yibTaTaM 0CBOEHUS

[Tpouiecc n3ydeHus OUCUUIIMHEL HAllpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMKAX KOMIIETeHITIN:
B cootBeTctBUEU ¢ PTOC:

- Crioco6eH K c6opy, 00paboTKe, pacipeneneHnio U KOHTPOJIIO BEITOTHEHUS 3asBOK Ha
TEXTIOANEePKKY 000pyAOBaHUS C TIOMOIIbI0 UHPOKOMMYHUKAIIMOHHBIX CUCTEM U 6a3 JaHHBIX
(TIK-10)

- Crioco6GeH OCyIIeCTBIATH IeJIOBYI0 KOMMYHUKAIIMIO B YCTHOM U IMCbMEHHOM ¢popMax Ha
rocygapcTBeHHOM sg3biKe Poccuiickoir Oemepanuy 1 UHOCTPaHHOM(bIX) s3bIKe(ax) (YK-4)

CopepxkKaHue OUCIUIIINHEI

Pasgen 1. OGIieHne Kak COIMANbHO-IICHX0N0THYecKasd KaTeropus / O61uieHre 1 KOMMYHUKALINAS

OO1meHnue U KOMMYHUKAIIWS: CDAaBHUTEIbHEIN aHanu3 noHsATui. O01ieHre KaKk KOMMYHUKAIUS 1
B3auMoelicTBue. OYHKINY U BUAH 001leHnsI. KOMMyHUKaTHBHAS, IEPIENITUBHAS,
WHTEpPaKTUBHAsI CTOPOHE! 001IeHus:. BepOanbHble 1 HeBepOalbHBEIE CPEICTBa 00IIeHNS.
MexaHHU3MBl MEXIIMYHOCTHOH MEPIETINHN.

Pasgen 2. CTpyKTypa KOMMYHHAKATUBHOIO IIpoliecca
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OCHOBHBIE TOHATHUS, KITacCU(PUKALIMKU ¥ TEOPUU KOMMYHUKaIMU. KOMMyHUKaTABHBEIY IIPOLIECC U
€ro cocTapisAiomue. Mogenu KOMMYHHKAaTUBHOTO Tipoliecca. CpencTBa U KaHallbl
KOMMYHHUKaLUK. BUOE KOMMYHUKALMU: TI03HaBaTe/IbHas, 9KCIIPpeCcCUBHas, yoexkmaromas,
CyITeCTHUBHAs, puTyanbHasi. KOMMyHUKaTUBHEIE CTUIH. PoeBas KOHIENUKS KOMMYHUKAIUN.
AynuTopus KOMMYHUKAIIUXA U TUIIEI KOMMYHUKAIUHU.

Pazpen 3. JlenoBasg KOMMYHUKaIKS KaK IPOIECC

Lenu menoBelx KOMMyHUKanui. OyHKINY AET0BEIX KOMMYyHUKAIUKA. POPMEL JeI0BBIX
KOMMYHUKauui. Mofenu geoBeX KOMMyHUKaIUI

Pa3pen 4. JlenoBrle KOMMYHUKAIIAY B TPYIIaxX

[Tpolieccrl opraHu3alyy U yIIpaBlieHus TPyNIIoBoM paboTh. Bugbl KOMMYHUKaTUBHBIX TIOTOKOB B
OopraHu3alyy. MeXIrpynnoBele OTHOLIEHUS ¥ B3aUMOAEUCTBU. [leJI0BbIE IIePErOBOPHL U
COBEIllaHUS: CTUIN U clielinpuKa nposenenHusi. CounraabHO-IICUXOIOTHYECKask XapaKTePUCTHKA
OEeJIOBBIX M JIMYHLIX B3aMMOOTHOIIIEHHH. PojieBoe mmoBefeHue B e10BoM 00meHnn. TeXHUKH
BIIUSHUS, apTYMEHTallUu ¥ KOHTPapryMeHTaluy, MaHUYISTUBHbIE TeXHUKHU. PaKTOPHI,
ToBHIIIatoNe 3¢ HEeKTUBHOCTD I€TI0BEIX KOMMYHUKAIIUH.

Pazgen 5. KOMMYHMKATOP ¥ KOMMYHUKAHT: aHAJIW3 B3aUMOOEHCTBUS

Knaccudukauuy KOMMYHUKATABHBIX IMYHOCTEHN U CTUJIEM KOMMYHUKAIIMY U UX POJIb B IEJIOBOM
KOMMYHUKaluy. B3aumMopeicTBHE B IeNI0BOM chepe, KOMMYHUKATUBHAS KOMIIETEHTHOCTb.
[TposiBeHMsT MHOAWBUIYAIbHO-TICUXOJIOTHYECKHUX 0COOEHHOCTEH B ITPOLIeCCe MeIOBBIX
KOMMYHUKaIUU. Mofenu, TeOpuu, METOObl M TEXHUKU CaMONpe3eHTalluy. TeXHUKU U IIpaBujla
aKTHBHOTIO CITyIIaHus, pedIeKCUBHOTO U Hepe(hIeKCUBHOTO CIIyIIaHNUS.

P THK BHIX KOMMYHUKAIINK

YHuBepCaIbHEIE 9THYECKHUE MPUHITUAIIE 1 0COOCHHOCTH UX IIPOSIBIIEHUS B IIPAKTHKE HEJIOBBIX
KOMMYyHUKanuy. OCHOBOIO/Iararlliye MPUHLIUIIE AEJI0BEIX KOMMYHUKAIMNA. ITUKA U HOPMEL
OEeJIOBIX KOMMYHUKAIIAMU.

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

3auer

Bb1.B.20 CxemomexHuKa onmo3/eKmpoHHbIX ycmpoicme

lenu ocBOEHHUS OUCHUUIIIUHEL

Llenbio mpenofgaBaHus AUCHUIIIUHEL « CXeMOTEXHUKA ONTO3IEKTPOHHEIX
YCTPOUCTB» SBJISIETC:

TeOpeTUYeCKOoe U3y4YeHNe U OCBOEHNE METOMIOB peali3allii COBPEMEeHHBIX
CXeMOTEXHUYECKUX PEellIeHNl, IPUMEHSIeMbIX B aHAJIOTOBLIX, IIU(PPOBLIX ¥ aHAJIOTO-
IIM(POBLIX ONTO3JIEKTPOHHBIX YCTPOUCTBaxX. M3yuenue pgucnuniauabl COY HampaBieHO
Ha (popMupoBaHUe rTy00KOT0 MOHUMAHUS U 3HaHUS aHAIUTUYECKUX U KOMITbIOTEPHBIX
METOMI0B UCCIIeJOBaHUS CXEMOTEXHUKHU OTHEJIbHEIX 9JIeKTPOHHBIX ¥3710B COY 1 ux
B3aMMOIEUCTBUS B paMKax IIepefaloluxX U IPUEeMHEIX OIITUYECKUX YCTPOUCTB
Pa3Nnuy4yHOro Ha3Ha4YeHUs.
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MecTo gucuunIuHLL B CTPyKType OI1

Hucuunianaa «CXeMOTeXHUKa OITO3JIEKTPOHHBEIX ycTpoucTB» B1.B.20 aBnsercs
OUCIUIIIMHOM YacTH, GOPMUPYEMOH yYaCTHUKAMHU 00pa30BaTeIbHEIX OTHOIIEHUH O10Ka
1 yuyebHOro mnaHa NOATOTOBKM OaKalaBpuaTa IO HampaBiaeHu «11.03.02
HNHGDOKOMMYHUKALIMOHHLIE TEXHOJIOTUN U CUCTEMH CBSI3u». H3ydeHUe OUCIUATIINHEI
«CxeMOTexXHUKa ONTO3IE€KTPOHHBIX YCTPOMCTB» OIHKPAETCA Ha 3HAHWUM OUCIUILINH(BI)
«CxeMOoTexHUKa»; «TeopeTudyeCKHue OCHOBH ISIEKTPOTEeXHUKu»; «Teopuda
3JIEKTPUYECKOM CBSI3U»; «PU3ndYecKre OCHOBH 3MEeKTPOHUKMN»; «IIudpoBas oOpaboTKa
CUTHAJIOB»; «QNIEKTPOHUKA.

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

- Cnoco0eH caMOCTOATENbHO ITPOBOOUTH 9KCIIePUMEeHTaJIbHEIE UCCIIeJOBAaHUS U UCIIONIb30BaTh
OCHOBHHIE ITpHUEMbI 06pa00TKY U MPeCTaBIeHNs MONTyYeHHBIX faHHbIX (OITK-2)

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

CopepxkaHue OUCIUTIIMHEL

P 1. Beegenue. TepMUHEL U O HUS TU OIPUMEHEHUS OUT KTPOHHBIX
TPOMCTB . K UQUKAITUS ONTOSIEKTPOHHBIX VCTPOUCTB. BUOEL OIIT KTPOHHBIX
YCTPOWCTB.

[Ipenmer, uenu u 3agavyu Kypca COY, MeTonbl uCCe0BaHNsl, TEPMUHEL U ONPENesIeHUs,
ucrnonb3yemule B Texuruke OJY, obnactu npuMenenuss OJY, CTPYKTypHBIE CXEMBI U OCHOBHEIE
MOAYJIY IpHeMo-Tiepefalomux TpakToB OJY, ceeTonsnyyawmue auonsl (CHU]), cBepxapkue
CHU]I, CU]II 6emnoro cBedyeHus, nasepHrie nuomanl (JII1), poTope3uctops!, poToguoasl, p-i-n
dboromguonrl, poTomuonsl [IIoTTKH, MaBUHHBIE (OTOOUOALI, POTOTPAH3UCTOPEI, (OTOTHPUCTOPHI,
PE3UCTOPHLIE ONTPOHEI (OMTOMAPH), AUOMHLIE OIITPOHBI, TPAH3UCTOPHBIE OIITPOHHI,
TAPUCTOPHEBIE ONTPOHBEI, JIa3ePHbIE OIITO3JIEKTPOHHBIE YCTPOMCTBA

Pazpen 2. Ycunutenu. OCHOBHEIE HOPMUDYEMEBIe TapaMeTphl. Pagno4acTOTHEIE YCUIUTEH,
Ycunutenu c pacnpeneneHHbIM ycunenueM. Onepanronasie CBY ycunnTenu ¢ TOKOBOU

00paTHOU CBA3BIO
Pa6oTa TpaH3UCTOPHOTO YCUITUTEIBHOTO KAcKaja Ha BHICOKMX YaCTOTaX. Y CTOMYMBOCTD

IIMPOKOIIONOCHBIX yeunutenend. OeHKa KauecTBa BEIXOIHOT0 KojiebaHus - IMIyMbl, TOYKa
ogHOnenbenbHON KOMIIPECCHY, YPOBEHb UHTEPMOMYISALMOHHIX UCKaKEeHNN, IUHAMUYEeCKUN
nuamna3oH. bydepHteie ycunutenu. [Ipumepsl MukpocxeM. ®opMupoBaTeb UMIYIILCOB.
Kackogusie ycunutenu 03-OB u OK-OB. [IIupokononocHble yCUIUTEIN TOKa Ha S4elKe
Ixunb6epTa. CBEPXIIUPOKOIIONIOCHEIE YCUIIUTENH C PACIIpee/IeHHbIM yCuieHneM. [IpuMepsl
MukpocxeM. CBY onepauronHble ycunutenu. [IpuMepsl MuKpocxeM. CXeMOTEXHUYECKOe
MOJeJIUpOBaHue C IIOMOIIbI0 TakeTa nporpaMm Micro-Cap 9 - 12
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Pasgen 3. AHanorosele aTTeHATOPLl. OCHOBHBIE HOPMUPYEMBIe ITapaMeTphl. [10CTOIHHEIE
aTTEeHI0ATOPLL. YIIpaBasgeMble aHaJIOTOBEIE aTTEHI0ATOPHL Ha P-i-N IMOoIaX W IOIeBhIX
TPaH3KUCTOpax. YIIpaBnseMble IIHPPOaHaIOrOBLIE aTTEHI0ATOPHI

Ha3naueHne aTTeHI0ATOPOB B TexHUKEe OJY ¥ HOPMHUPOBKA UX OCHOBHLIX ITapaMeTpOB.
[TocTostHHBEIE aTTEHIOATOPHL. [1-00pa3Hkie u T-00pa3HEIe aTTEHI0ATOPH. PacyeT 1 mpuMepH
peanu3aiuu. YupasiasgeMblil UOOHLIN aTTEHI0AaTOP, aTTEHI0ATOPH! Ha p-i-n auopax. [Ipumeps
MUKPOCXeM. YIIpaBisgeMble aTTeHI0aTOPHL Ha II0JIEBLIX TpaH3UCTOpaX. [IpuMepsl MUKPOCXEM.
LudpoynpasnsieMble aHAIOrOBbIe aTTEHI0ATOPEL Ha PE3UCTOPHBIX MaTpUIaX.
CxeMOTEXHUYECKOEe MOfIeJIMpOBaHue C IOMOIIBI0 MakeTa nporpamMm Micro-Cap 9 u 11

Paspen 4. CBY nepekmniodaTenu. OCHOBHEIE HOPMUDYEMEIe TapaMeTPhl. JIeTpOMexaHu4YeCcKre
nepekmoydaTtend. SPDT u SPST nepexkniodaTenu. [Iudbpoynpasngemele CBY mepekniodaTenu
AQHAJIOTOBBIX CUTHAJIOB Ha P-i-n AMOMaX U MOJIEeBLIX TPAH3UCTOPaxX. MHOTOO3UITMOHHEIE
nepekniyatend. MukpoMmexanndeckre CBY nepekntodatenu (MEMS)

Ha3HaueHue nepeknodaTesied ¥ OCHOBHBIE HOPMUPYEMBIE TTapaMeTpPhl. JNEeKTPOMeXaHudyeCKue
nepekmoudateny (pene). SPDT u SPST nepekntouatenu. Lludppoynpasnsemsie CBY
MepeKIYaTeId aHaJIOTOBEIX CUTHAJIOB Ha P-i-n AUOofaXxX U MOJIEBBIX TPaH3UCTOPaX.
MHOromno3ulMoHHLIE NTIepeKIodaTenu. MukpoMmexanndeckre CBY nepeknwoyatenu (MEMS)

P I HMOHHbIE VCUTTUTEIN HOBHBIE HOPMUPYEMEBIE TTapaMeTpPE I
HaIpsSXKeHU 0 TOKy. KImio4yeBol pexum THI i1 IIpaBIsIEeMbI
OcHosHble HOpMUpyeMEble TapaMeTprl OY. OV - ¢ OOC no Hanpsaxeruw. OY - ¢ OOC 1o Toky.
KmioueBoit pexkuM pabotsl OY. KommapaTop. Lludpoynpasnsemere OY.

P AHaI0rOBH yiBeps CHU

Ha3zaueHue u THIE aHANIOrOBEIX ApariBepoB CU]II u JIM. Ipatieps CU]II co cTabunmu3aiuen
HampsikeHus: win Toka. [Ipariepsr JIII. HpaiiBeps! JII co cTabumu3aiieil MOITHOCTH CBETOBOTO
IIOTOKa (omTuyeckast oOpaTHas CBSI3b).

Paspmen 7. [TudpoBrie npanBepsl CH

Ha3naueHue uMnynbCHBIX ApaiiBepoB CU]] u na3depHBIX AUOOOB. [IpuMeps MEKPOCXEM.

Pa3pen 8. CucteMnl aBTOMaTUu4eCKOro perynrpoBaHus (CAP) onT031eKTPOHHEIX YCTPOUCTB
YpaBHeHMEe TUHEHHOW HeIIPepLIBHOM Mofenu ctaTuuecko CAP. YpaBHeHUe TUHEWHON
HEIpepHIBHOU Mopenu actaTudyeckour CAP.

Pasmen 9. YactoTtHeiii MeTon aHanu3a CAP. TUioBele 3BEHbS.

YacTOoTHBEIN MeTOq aHanu3a GUIbTPYIOLel ClIoCOOHOCTH U ycTorunBocTU CAP.
Jlorapudmuyeckre aMIJIATYAHO-4aCTOTHRIE X (Pa304aCTOTHEIE XapaKTePUCTUKU. TUIIOBHIE
3BeHbs1 CAP 1 ux onucaHue BO BpEMEHHOU M CIIeKTPasibHOM 001acTsax. be3bHepIMOHHOe 3BEHO.
Be3biHepIMOHHOE 3BEHO C 3amna3fbiBaHueM. MIHepLUOHHOe 3BeHO. MieanbHOe HHTErpupyollee
3BeHO. MpeanbHoe nuddepeHnupymwoiiee 3BeH0. MHepiuonHoe nguddepeHIupyolee 3BEHO.
H3ompoMHoe 3BeHO. KonebaTenbHOe 3BeHO BTOPOro nmopsizka. ®Pa3oBpaliaTebHOe 3BEHO.
CxeMOTexXHHUYECKOe MOeIMPOBaHKe C MOMOIIbI0 ITakeTa mporpamMM Micro-Cap 9 - 12.

Paspen 10. Ananu3 GUNbTPALIMK TOMEX ¥ YCTOMUYMBOCTE CAP ONTO3/IEKTPOHHBIX YCTPOUCTB
[TocTpoeHne aCUMIITOTUYECKOU JIOrapu(pMUUECKON aMIIJIUTYAHO-4aCTOTHOM U ()a304aCTOTHOU
XapaKTEePUCTHUK YCIIOBHO Pa30MKHYTOro Komblla CAP. OnpeperneHue 3amiacoB YCTOMYHUBOCTH 10
daze u ammutyge. OnpenenenHre TPOX0XKAEHUS Ha BeIX0A Kojblla CAP moMex, MpUXOISIINX C
omopHEIM KontiebanueM. Onpenenerue GUIbTpauy I0MeX, BO3IeHCTBYIOUINX Ha BEIXO KOJIbIIa
CAP.

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL

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

3auer

b1.B.21 Hcnoaw3oeanue ITJIUC 6 onmuyeckux cucmemax cesa3u

lenu ocBOEHUS OUCLUUIIIUHEL

Llenwto npenogaBaHus gUCHUNIKHL «Mcrnons3oBanue [1JIMC B onTr4YeCKUX
CUCTEeMaxX CBA3U» ABIISIETCH:

W3y4yeHue MeTONOB IPOEKTUPOBAHUS YCTPOUCTB IIOCTPOEHHBIX Ha
IIPOrpaMMUPYEMOU JIOTUKE, I03HAKOMUTD CTYIEHTOB C KOHKPETHLIMU [IPUMEHEHUAMU
IIPOrPaMMUPYEMBIX JIOTUYECKUX UHTETPAJIbHEIX CXeM B TE€JIEKOMMYHUKAIlMOHHOU
anmnapaType. PaccMoTpeHue CTPYKTYpPH U NpUHIUIIOB paboTw! [IJIMC u rpaMoTHOE ee
HCII0JIb30BaHUE B ONITUYECKUX CUCTEMaX CBSA3HU.

MecTo gucuunauHb B CTPyKType OI1

IucnunnuHa «HMcmnonb3oBaHue IIJIMC B onTmyeckKux cucrtemMax cBsa3u» b1.B.21
SIBASIETCSI OUCIUIIMHON YacTH, GOpMUDPYeMO# ydYacTHHKaMU 00pa30BaTeIbHBIX
oTHolIeHUY 6moka 1 y4yeOHOro mjaHa IMOATOTOBKM OaKajlaBpuaTa IO HallpaBJIEHUIO
«11.03.02 MHGPOKOMMYHUKALMOHHbIE TEXHOJIOTUU U CUCTEMHl CBA3U». HM3ydeHue
gucuunaunsl «Mcmnonb3oBanue I1JIMC B oITUYECKUX CUCTEMAX CBA3M» OIMpPAETCS Ha
3HaHUM [OUCHUNNUH(B) «JIlUCKpeTHas MaTeMaTHKa»; «MUKDPOIPOILeCCOPHEIE
YCTPOKCTBA.

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCIUIIIMHE HallpaBneH Ha GOPMUPOBaHKE CIIEAYIOMINX KOMIETEHIIUH:
B cootBeTctBUET ¢ PTOC:

- Cioco0GeH caMOCTOSITEILHO IIPOBOIUTE SKCIIEPUMEHTaIbHbIE NCCIIENOBaHMS U UCII0Ib30BaATh
OCHOBHBIE ITpHEeMBI 00pab0TKH U NIpefiCTaBIeHUS MONyYeHHBIX faHHbIX (OITK-2)

- Cnoco0eH TOHMMATh IIPUHITUIIE Pa0OTH COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUHN U
KCII0NIb30BaTh UX IJIS peleHus 3afad nmpodeccuoHanbHou gesatenbHocTU (OITK-4)

ComepKaHne OUCIUIIINHEL

Paspgen 1. Beegenue
OCHOBHBIE TOHATHS U OIpeeNieHus TPorpaMMupyeMon Joruku. O0mmue (CUCTEMHEBIE) CBOMCTBA

MHUKDPOCXeM ITporpaMMmupyemoit noruku. Hasnauenue. Knaccudukarms ITJTMC mo ypoBHIO
WHTETpaluy, TI0 apXUTEKTYpe, [0 YUCITy OOMYCTUMBIX IIUKJIOB IPOrPaMMHUPOBAHUS, IO TUITY
maMsTH KOHGUTYpaluy, 10 CTETIeHN 3aBUCUMOCTH 3afepKeK CUTHAJIOB OT MyTeN UX
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pacIpoCcTpaHeHus, 0 CUCTEMHLIM CBOMCTBAM, II0 CXEMOTEXHOJIOTHH, 10 OMHOPOOHOCTH UJIH
rubpupHocTtu. Apxutektypa [TJIMC. OCHOBHBEIE TPUHITUIIE TOCTPOEHUS ITMGPOBHIX CXeM Ha
KpHuCTaJjie IPorpaMMUAPYEMOM JIOTUKH.

Paspen 2. [IpoekTrpoBaHre KOMOMHAIIMOHHON U IIOC/IEJOBATEILHOCTHOM JIOTUKHI
MHoroypoBHeBasi KOMOMHAIMOHHAS JIOTHKA. TpeThe cocTossHue: Z. HemomyctuMoe 3HaueHue: X.
Ba3oBrie KOMOMHAIIMOHHEIE OJI0KU. BpeMeHHBIe XapaKTePUCTHUKHU. 3allleIKU U TPUTTEPHL.
[TpoekTUpOBaHKE CUHXPOHHKIX JIOTHUYECKUX cXxeM. CUHXPOHMU3AIUS MOCIeq0BaTeIbHOCTHRIX
CXEeM.

Pasmen 3. OCHOBEHI TEOpPUY KOHEYHBLIX aBTOMAaTOB

[TpoekTrpoBaHUS KOHEUHOT0 aBToMaTa. KomupoBaHue cocTogHu. ABToMaTe Mypa u Munu.
IlexomIo3unys KOHEUYHLIX aBTOMaTOB. BoccTaHOB/IeHNE KOHEYHBIX aBTOMATOB I10
3neKTpudeckon cxeme. O030p KOHEYHLIX aBTOMATOB.

Pasgen 4. CTpyKTypa TpaHCUBEDOB

OO1m1ast CTPyKTypa TPaHCUBEPOB, QYHKIIMOHAIbHEIE OJIOKM, UX OCHOBHOE Ha3HAUYeHUE U
B3aHMMOCBSI3b C APYTUMHU OJI0OKaMM CUCTEMHI. TaKTUPOBaHUE TPAaHCUBEPOB. Bo3M0OXKHOCTE cOpaca
TPAHCUBEPOB IIOJTHOCTHIO, KaK cOpackBaTh OTHOEIbHLIE OJT0KM TPAHCHBEPOB U KOTHA 9TO
Heo0X0muMO.

P B/10B & U IeK

OcnoBHbIe mpuHIKTIH 8B/10B KomupoBaHus, O Yero OHU HYXKHEBI, KaK UX MOXKHO T00aBUTh B
IIPOEKT WJIM UCKITIOUUTH U3 Hero. CriocoOkl MPOBEPKYU PabOTH 3TUX OIIOKOB.

P mmas u Hanan

Mopnynb oOHapyxkeHus: Comma-TIociefoBaTeIbHOCTH, UCIIOIb3yEeMBIi 71 BEIPAaBHUBAHUS
IIOCJIeIOBATEJIbHOTO IIOTOKA MAaHHBIX, ¥ 010K MpeoOpa30BaHus I0CIeI0BATEILHOI0 KOa B
mapaienbHeid. OCHOBHBIE CIIOCOOH yIIpaBlieHUs 3TUMHU OI0KaMU ¥ BO3MOXKHbBIE METOMBI
OTJIQJKH.

Paspmen 7. SnacTuyuHbl 6ydhep ¥ KOPPEKIUS YaCTOThI

OnactuuHbM 6ydep ¥ KOPPEKTOP YaCTOTH], 3aUeM HYXKHO MCIIOJIb30BaTh 3J1aCTUYHEIM Oydep,
YTO C IIOMOIIBI0 HETO MOXKHO KOHTPOJIMPOBATh, KAK MOXKHO CJIE€IUTD 3@ €T0 COCTOSHUEM.
Paspmen 8. MopmenupoBaHue ¥ peanu3aliisd TPAHCHBEDPOB

Cnioco0Onl MofieNTMpoBaHus TpaHCKHBepoB. OCHOBHEIE ITapaMeTPHl, Ha KOTOPhIe HY2KHO 00PaTUTh
BHMMaHMe T0CJIe peaard3aliy TPAHCUBEPOB, I'Ie 3TH ITapaMeTPhl MOKHO TPOaHalIu3upoBaTh 1
U3MEHUTh.

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

3auget

Bb1.B.22 Cemu cesi13u nsimo20o nokoaeHus (5G)

Lenu ocBoeHUST TUCHUILINHEL

Llenbio MpernofaBalHus QUCHUTIINHEL «CeTH CBSI3U MATOTO MOKojeHus (5G)»
SIBJISIETCSI:
M3y4eHHre TeXHOJOTHUH, TPOTOKOJIOB U aJITOPUTMOB, IPUMEHSIEMBIX B CETSIX CBSI3U
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nsToro mokosnenus (5G), a Takxke CIEKTPa IMPeIoCTaBISIeMbIX UMH CEPBUCOB U YCIIT.

MecTo pucuuniavHel B CTpykType OI1

IucuunnuHa «CeTu cBsI3u naToro nokoneHusa (5G)» b1.B.22 aBnsieTcs OUCIUIIIINHOU
yacTtu, popmMupyeMod yyacTHUKaMu 00pa3oBaTeIbHBEIX OTHOIIeHU 010Ka 1 yueOHOTO
njTaHa TNOATOTOBKM 6GakanaBpuaTa no0 HanpaBiaeHuio «11.03.02
NHPOKOMMYHUKALIMOHHBIE TEXHOJIOTUM U CUCTEMHl CBSI3U». H3ydeHUe OUCIUIINHBI
«CeTHu CBS3M MATOr0 MoKojaeHud (5G)» omupaeTcs Ha 3HAHUU OUCHUUIINUH(b) «OCHOBHI
IIOCTPOEHUS HHPOKOMMYHHKAIMOHHBEIX CHCTEeM Hu ceTel»; «I[IporpamMmmHO-
KOHQUTYpHUpYyeMble ceTu»; «CeTu CBSI3U».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

- Crmoco6eH OCyIIeCTBIATh PA3BUTHE TPAHCIIOPTHHIX CETEH U CeTel Nepefay AaHHEIX, BKITIOYast
CeTH PafiuoOf0CTyIa, CIIyTHUKOBEIX CUCTEM, KOMMYTAllMOHHBIX TIOACUCTEM U CETEBHIX IITaTPopM
(TIK-9)

- Crmoco6eH TPOBOOUTH PACUETHL II0 TPOEKTY CETEN, COOPYKEHUM U CPENCTB
MH()OKOMMYHUKALMY B COOTBETCTBUY C TEXHUYECKUM 3alaHUEM C UCIO0JIb30BAHNEM KaK
CTaHOAPTHBIX METOOB, IIPUEMOB U CPEICTB aBTOMAaTU3aluu IPOEKTUPOBaHUs, TaK U
CaMOCTOSITEJILHO CO3[jaBaeMbIX OpUTMHAJIBHEIX ITporpamm (ITK-22)

- CrocobeH pa3pabaThiBaTh UMUTAIMOHHBIE MOIEIM COBPEMEHHBIX T€TEPOTEeHHEIX CeTel CBSI3U
U UCCJIef0BaTh NIPUHIUIE GYHKIMOHUPOBAHUS IIIMPOKOTO CIEKTPa TeJIeKOMMYHUKAIMOHHIX
TEeXHOJIOTUU 1 TPOoTOKO00B (ITK-38)

CopepxkaHue OUCIUATIIMHEL

P 1. 98B Us ceTerl MOOUIIBEHOU CBA3U
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. CTaHmapTH3alKs TeXHOJIOTHH MOOWIBHOM CBSI3U
3GPP. ITU. IEEE

Paspmen 3. O6nacTu IpUMeHeHHUS U apXUTEKTypa ceTel 5G
NGMN. 3GPP. ITU-R. 5G Americas

Paspen 4. Cuenapuit eMBB (Enhanced Mobile Broadband)

YcoBepiieHCTBOBaHHasI MOOHIIbHAS IIMPOKOIIOIOCHAS CBS3b. [IpuIoxkeHUs U TpeOoBaHUS

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

MaccoBast MeXMaIlTMHHAas CBSI3b. [IpunoxeHus u TpeOOBaHUS

Paspen 6. Crrenapuit URLLC (Ultra-Reliable and Low-Latency Communication)

CBepxHafiekHas CBI3b C yIbTpaMalbIMU 3afiepKKaMu. [Ipunoxenus u TpeboBaHusA

Pasmen 7. Texuomorus SDN (Software-Defined Networking)

[TporpamMMHO-KOH(MUTYpUPYyeMble ceT. HadHaueHre U apXUTEKTypa

Pazpen 8. Texunonorusa NFV (Network Functions Virtualization)

82




Bupryanusaiusa ceTeBrX QyHKUKM. Ha3HaueHre 1 apXUTEKTypa

Paspen 9. Texnonorus Network Slicing
CnaMiCUHT UK CeTMeHTalus ceTd. Ha3HaueHuUe U apXUTEKTypa

Pazpen 10. Texnonorus MEC (Multi-Access Edge Computing)

Ty'MaHHbIe U I'PaHUYHEBEIE BEIYHMCIIEHHU . Hasnauenue u APXUTEKTYypPa

OO6I1mast TPYAO0EMKOCTD TUCITUIIIHNHEL
144 4gac(oB), 4 3ET
dopMa IpOMeKyTOUHOU aTTeCTalluN

9k3aMmeH. KypcoBas pabora

b1.B.23 OnmuuyeckKue mamepuda,ibl, KOMNOHEHMbI U OCHO8bI NPOEKMUPOBAHU 1
onmuueckux npubopoe u cucmem

Llenu ocBOEHUS TUCUUIIIUHEL

Llenbio mpemofaBaHus QUCHUIIIUHLL « OITUYECKHEe MaTepuabl, KOMIOHEHTH U
OCHOBBHI IPOEKTHUPOBAHUS ONTUYECKUX TPUOOPOB U CUCTEM» SIBJIIETCS:

noJTly4eHre 3HaHUM, YMEHUM U HaBHIKOB B 00/1aCTH ONTUYECKUX MaTepPUasoB,
ONTUYECKUX IPUOOPOB U CUCTEM U UX KOMIIOHEHTOB, II03BOJIAIOIIKE OCYILIECTBUTh
000CHOBaHHBIM BHIOOD 97IEMEHTHOM 06a3bl 1 MaTEPHUAJIOB AJIST ONITUYECKUX CUCTEM U UX
KOMIIOHEHTOB, IPOBOAUTE aHA/IN3 U PacyeT ONTUUYECKUX CUCTEM.

MecTo pucuuniuHe B CTpykType OI1

HOucuunnvHa «ONTHYeCKue MaTepHalibl, KOMIOHEHTH M OCHOBH IIPOEKTHPOBAHUS
ONTUYECKUX NpubopoB u cucrtem» b1.B.23 sABnsgerTcsd OUCHUNNIHHOM YaCTH,
dbopMupyeMoi y4acTHUKaMU 00pa30BaTEeNIbHLIX OTHOIIEHUN 010Ka 1 yueOHOro miaHa
IOATOTOBKM OaKajaBpuaTa mo HampaBjeHnio «11.03.02 MHGOKOMMyHUKAIMOHHEIE
TEXHOJIOTUM U CUCTEMH CBA3W». W3ydyeHue OuCHUNIUHHE «ONTHYECKHE MaTepHabl,
KOMIIOHEHTHEI ¥ OCHOBBI TPOEKTHPOBAHHUS ONTUYECKUX MPUOOPOB U CHUCTEM» ONMPAETCS
Ha 3HAHUW OUCHUNNHUH(BI) «BEICOKOCKOPOCTHBIE ONTHYECKHE CUCTEMHl CBSI3U OIS
TPAHCIOPTHEIX CeTeW U ceTel pocTyma»; «MaTepualnbl 3JIeKTPOHHOU
TeXHUKHU»; «OCHOBB KOHCTPYUPOBAHUSA M TEXHOJIOTHM IIPOM3BOACTBA 3JIEKTPOHHBIX
cpefcTB»; «CXeMOTeXHHKa ONTO3JIEKTPOHHBIX YCTPOUCTB»; «Du3uKa».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tpornecc n3yyeHus: AUCUUIIIMHEL HAllpaBiieH Ha GOPMUPOBAHUE CIIENYIOUINX KOMIIETEHIIUN:

83




B cootBeTctBuE ¢ PTOC:

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

- Crmoco6eH MIaHMPOBAaTh U TPOBOJUTE SKCIIEPUMEHTAJIbHEIE UCCIEN0BaHUS
MH()OKOMMYHUKALIXOHHALIX YCTPOUCTB, CUCTEM U IIPOLIECCOB, OCHOBAHHLIX HA IPUHINIAX
37IeKTPO- U ONTOTEXHUKH, 9JIEKTPOHUKY, GOTOHUKY U onTorHPopMaTuku (I1K-26)

- Cnoco06eH oCyImecTBIATh 000CHOBAHHBIN BEIOOD U aHAN3 MaTeprasioB, KOMIIOHEHTOB U
YCTPOUCTB [JIsI CUCTEM TeJIeKOMMYHUKALIUM, BK/II0Yasi KOMIIOHEHTHl U YCTPOUCTBA, OCHOBAHHEIE
Ha npuHIunax GotoHuku u ontouHdopmaruku (I1K-33)

- Crmoco6eH OCyIIeCTBIATh MaTEMAaTUYECKOE MOAETMPOBaHNe NHPOKOMMYHUKAMOHHBIX
YCTPOUCTB, CUCTEM U IIPOLIECCOB, OCHOBAHHLIX Ha IPUHIIUINAX 3JIEKTPO- U OITOTEXHUKY,
3NeKTPOHUKHY, PoTOHUKY U onTonH(popmaTuku (I1K-35)

CopepxkaHue OUCIUTIINHEL

Pasgen 1. du3nyecKkye 0CHOBHI IIPOLIECCOB B3aMMOIENCTBUAS ONTUYECKOr0 U3NIYYEHUS C
MaTepHaIbHOU Cpenoun

OcHOBHI (PU3UKHU ONTAYECKUX SIBIEHUMN B TBEPALIX TejaX. Pedpakuus. Knaccuyeckoe ypaBHeHUE
OUCIIEPCUU KOM-TIJIEKCHOY JUSJIEKTPUUECKON IPOHUIIaeMOCTH. [lornomenre u3ny4eHus B
MaTepuane. 3akoH JlambepTa-byrepa. ®yHmaMeHTalbHOE MOTJIOIIEHe U3TyYeHUS.

Pazpen 2. Pa3HOBMOHOCTY ONTUYECKHUX MaTepuanoB. CBOMCTBA ONTUYECKUX MaTepHUaJloB
OnTuyeckue MaTepransl. BUugsl onTuyeckux MaTepuasnoB. Kinaccupukauus onTUYeCKUX
MaTepuasoB. Poib oNTHYECKUX MaTepraioB B GOTOHUKE U ONTOMH(popMaTuke. du3ndeckue,
MeXaHU4YeCKue U TepMUYeCKue CBOMCTBA ONTUYECKUX MaTepHaiosB.

Paspen 3. OnTu4eckre CTEKIA U TEXHOJIOTUY IIPOK3BOICTBA CTEKOT

[TnaBneHBIN KBAPIl M CUNTMKATHEIE CTeKna. [IluarpaMma A66e. ®U3UKO-XUMUYECKUE,
MeXaHU4YeCKue U TepMUYeCcKue CBOMCTBA KIaCCUYEeCKUX CTEKOJI. TeXHOJIOTus OIy4YeHus U
CBOMCTBA KBapleBOro crekia. HoMeHknaTtypa cTeKon. MHOTOKOMIIOHEHTHEIE CTeKTIa. LIBeTHEIE
crekna. HecunukaTHble cTekia. CnenuanbHble cTekna. OpraHndeckue CTeKa.

Pasgen 4. OnTr4eckye BOTOKHA ¥ TEXHOJIOTHY X TPOM3BOICTBA

KoHCTpyKIIMY U BUOB ONTUYECKUX BOIOKOH. T€XHOJIOTUY MPON3BOACTBA 3aTOTOBKY OIS
OIITHYEeCKOoTo BonokHa. Metonstl MCVD, PCVD, VAD, OVPO. BrTsriBaHue BolI0OKHA U3
3arotoBKu. KOHTpPOIL KauecTBa MPOXU3BOACTBA ONTUUYECKOT0 BOJIOKHA. OCOOEHHOCTH
MIPOU3BOACTBA CIeIMaIbHbIX ONITUYECKUX BOJIOKOH.

P OTUYeCKMe MOHOKPHUCTAINL ¥ TEXHOJIOTHY UX ITPOU3BOICTB

Kpucrannuueckue maTepuansl. MOHO U MONMUKPUCTANININYECKUY MaTepuan. OCHOBH TEOPUHU
HallpaB-JIeHHOM KpUCTaIxu3auuu. MeToabl BHIpallluBaHUS KPUCTAJIJIOB U3 pPacIijiaBa, pacTBOPa,
13 ra30Bo# (a3bl. INMUTAKCUAJIbHEIE TEXHOJIOTUH. TeXHONOTHY UHTEeTPabHO-OITHUYECKUX
YCTPOUCTB

P OTUYEeCKNe KePaMUKH W CUTANIbI

[TonukpucTannuiyeckue MaTepuansl. OnTudeckue cutaaabl. POTOCUTAIB U TEPMOCUTAIIIEL.
OnTuyeckue KepaMuku. [I[puMeHeHNe TONMUKPUCTAINYEeCKUX MaTePHUasioB.

Pazpen 7. OnTuyecKue IONYIPOBOOHUKOBEIE MAaTePHaIbl U TEXHOJIOTUH UX IPOU3BOICTBA
CBoiicTBa MMONMYIPOBOTHUKOBEIX MaTepuaioB. CTPYKTypHbIE U 00beMHEBIE HeDEKTH B
monynpoBogHuKax. Co6CTBEHHbIE TIONTYIIPOBOAHUKHU. [IprMecH B MOy POBOAHUKAX.
[TonynpOBOMHUKY P U N TUIMA. T€XHOJOTUY IIPOM3BOACTBA ONTUYECKUX ITOTYIIPOBOTHUKOBIX
MaTepHasoB. BeipalBaHue IOIyIPOBOAHUKOBEIX KPHACTAIIOB.

Pasgen 8. OnTryeckue IOAMMEDH
CTpoeHue ¥ CBOMCTBA ONTUYECKUX IMOJTMMEPHBIX MaTepHasioB. TeXHOIOTUY IIPOU3BOMICTBA
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ONTUYECKUX IMOTUMEPHBIX MaTEPHUAJIOB. [IpuMeHeHre ONTUYECKUX TOTMMEPHEIX MaTEPHUAJIOB.
Paspmen 9. CrnenvanbHbIe ONTAYECKHAE MaTePUAIbl U UX TEXHOIOTUH

Jla3epHEble, 57IEKTPOONTUYECKHE, aKYCTOONITUUECKHE, MAarHUTOONITUYEeCKUe, (POTOHHO-
KPUCTaINYEeCKNe MaTePHaIbl U UX ITPOU3BOACTRBO.

Pazmen 10. ®u3nyeckre 0CHOBH KBAHTOBOU 3JI€KTPOHUKH

I'paduueckoe omnpeneneHue Moa0KeHUS U300paxkKeHMsI; 3aBUCUMOCTU MEX[Y MON0XKEHUSIMU U
pa3MepaMu mpegMeTa ¥ n300paxKeHus.

Pasmen 11. KOHCTPYKTUBHEIE 371EMEHTHL ONITUYECKUAX CUCTEM
Chepuueckue MOBEPXHOCTH; IJIOCKHE TOBEPXHOCTH; MPEJIOMIISIONINE ITPU3MBI; CBETOEIIUTEIH.

Pasgen 12. AGeppalliyl ONTUYECKUX CUCTEM
Knaccudukaiusa abeppalinii; axpoMaThl.

Pasgen 13. Pa3pemaromias ciocoOHOCTL ONTUYECKOTO ITprbopa

Bupumoe yBenuueHnue; qupakIUOHHLIM Ipefes pa3penanieil ClioCOOHOCTH.
Pa3pen 14. ®dotorpaduyeckas ONTUKaE

'nybuHa pe3ko n3o0paxkaeMoro NpoCTPaHCTBa; GpoTorpaduyeckre 00HEKTUBEL;
CTEPEOCKONNYECKOe U300pakeHue.

P 1 OTHYEeCKHe TPUOOPHL

[TpOeKTOPEI, 3pUTEINIbHEIE TPYOBI, MUKPOCKOIIEI

P 1 IIeKTpanbHEIe IPHOODHL

CHeKTPOCKOIIBl; CLIEKTPOMETPHI; MOHOXPOMATOPHI.

P 17 BETHUTEIbHEIE CUCTEMEI

OnTudeckre CXeMHBl KOHIEHCOPOB, IPOXKEKTOPHI.

P 18. PacueT x Yyel B IapaKCHaJIbHOMN ™=

['paduyeckoe moCTpoeHNE X0Ha JIy4el, pacueT XxoHa JIy4den.

Paspmen 19. Konopumerpus
IIBeTOBBIE U3MEPEHUS U PACUETHI.

OO6I1mast TPYAOEMKOCTD TUCITUIITHHEL
252 gac(oB), 7 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3Jauert, Jk3aMeH. KypCcoBOU IIPOEKT

Bb1.B.24 Cucmembl MHO20KAHA/1IbHOU C8513U NOBLIWEHHOU HAOEeHCHOCMU

Ilenu ocBOEHUS OUCHUUIIIUHEL

Lensro ImpenogaBaHusd OUCIUIIIINHBI «CHcTeMbl MHOTOK@HAJIbHOM CBSI3H
IIOBBLIIIIEHHON HaleXKHOCTU» SIBIISIETCH:

OBJIaJ€HNE IIPUHIUIIAMU IIOCTPOEHU S, IIOATOTOBKH K pa60Te u HaCTpOfIKPI
MHOT'OKaHaJIBHBIX 3JIEKTPOIIPOBOOHLEIX M OIITHYECKHUX CUCTEM CBA3HU

MecTo pucuuniuHe B CTpykType OI1

[OucuunnanHa «CucTeMbl MHOTOKaHAJIbHOM CBSI3W MOBHIIIIEHHON HagexHocTu» b1.B.24
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SBASIETCS OUCIUININHON YacTu, GopMUpPyeMO# ydyacTHHKaMU 00pa30BaTeIbHBIX
oTHolIeHUX 6noka 1 y4yeOHOro mjaHa IMOATOTOBKM OaKajlaBpuaTa IO HallpaBJIEHUIO
«11.03.02 MHDOKOMMYHHUKAIIMOHHEE TEXHOJIOTUU U CHUCTEMHI CBA3u». H3ydeHHUe
pucuunauHel «CUCTEeMBl MHOTOKaHA/IbHOU CBSA3U MOBHIIEHHOUW HAOEXHOCTHU»
ONHUpaeTCad Ha 3HAaHWUU OUCHUNNHUH(BI) « MHOTOKaHabHEE TEeJIeKOMMYHUKAIMOHHEIE
cucTteMbl»; «HampaBnsoomue cpensl 9IEKTPOCBA3U U CTPYKTYypUPOBaHHbBIE KaOelIbHbIEe
CUCTEMBI».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

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

- Crioco6GeH OCyIIeCTBISATh Pa3BUTHE TPAHCIIOPTHRIX CETEeM U ceTell mepegaun JaHHBIX, BKI0Yast
CETH Paiuof0CTyIa, CIIyTHUKOBRIX CHCTEM, KOMMYTAallMOHHBIX ITOACUCTEM U CETEBHIX IIJIAaTGOpM
(TIK-9)

- CriocoGeH MPUMEHSTh U paboTaTh C CHCTEMaMU YIIPABIEHUS CETSIMU, YIUTHIBas TJIaBHEIE
NIPUHIUIIE UX TOCTpoeHusd U pyHKImoHupoBauusd (I1K-31)

- CriocoGeH MPUMEHSITh IPUHILIUIIE 9KCIIyaTalluy CeTel CBSI3K, OCHOBHBIE METO/IbI aHAKM3a
TEJIEKOMMYHUKAIIMOHHBIX CETEN U CHCTEM, UCIIOIb3yeMble CUCTEMbI CUTHAIU3AlUN U
IIPOTOKOJIbI, YVYUTHIBATE COBPEMEHHEBIE HAllpaBlIeHUsI PAa3BUTHS TeIIEKOMMYHUKAIIMOHHBIX CeTen
U cucTeM, ocobeHHOCTH peanu3zaiuu ycnyr ([1K-32)

CopepxkaHue OUCIUIIINHEI

Pasmen 1. HanpaBngiomiye CUCTEMBL 9IEKTPOCBI3U
KoHCTpyKIMA ¥ XapaKTepUCTUKY HAIPaBIAOIIAX CUCTEM CBSI3U. Mi3ydeHNe TeXHOIOTUYECKUX

IIPOLIECCOB CPAIlXBaHUs BOJIOKOHHO-ONITUYECKUX Kabesnei cBs3u. [IpUHIUIIEL pacipoCTpaHeHus
U3Jy4eHUs B ONTUUYECKUX HANPaBIAIOLUIUX CUCTeMaX. 3MepeHue mapaMeTpoB
CTPYKTYPUPOBAHHBIX KaOEJbHBIX CUCTEM U XapaKTePUCTHUK ONTUYECKOT0 BOJIOKHA.
Pa3pen 2. Ananorosele cucTeMsl nepegadn (ACIT)

Kanan ToHanpHOM YacToTE. MynbrunnekcupoBanue B ACII. MHorokazanbeHble ACII
Pazpen 3. [Tudpossle cuctemul nepenayu (LICII

OcuosHou mu¢posoy kaHan. ®opmat UKM. [udporsie nuauu popmata MUKM.
Mynsrunnekcuposanue B LICII. Mrorokanasnsaseie LICIT

P 4. OnTruYecKre CUCTEMBI I 4n II

JIuneniHble TpaKThl BOTOKOHHBEIX OCII (BOCII). MouuTtopuur BOCII, cxeMbl ¥ BUIEL.
MopenupoBarue BOCII. Anroputmel cunTe3sa ceteit BOCII

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

3auer
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Bb1.B.25 KomnviomepHoe obecneueHue pacyemHo-npoeKmHoll u 3KkcnepumeHma/abHo-
uccs1edoeameibCkol desimesbHOCMU

Lenu ocBoeHUST DUCHUILINHEL

Llenbio MpemnomaBaHus OUCHUTIINHEL « KoMITbIOTEPHOE 00ecreyeHre paCueTHO-
IIPOEKTHOM U 9KCIIEPUMEHTAJIbHO-UCCIIEe0BaTEIbCKON OeATENIbHOCTA» SIBISAETCS:
YMeHUE UCI0JIb30BaTh COBPEMEHHBIE KOMITBIOTEPHEIE CPEACTBA IPU BEIIIOJIHEHUNU
PacCYeTHO-MIPOEKTHOW; 3KCIIepUMEHTaIbHO-UCCIIeN0BaTEeIbCKOM; OpraHU3allMOHHO-
yIIpaBIEHYECKOU [esTEIbHOCTH.

MecTo pucuuniavHel B CTpykType OII1

OucununnuHa «KoMnrioTepHOoe o0eclledeHHEe pPaCYETHO-IPOEKTHOW W
9KCIIepUMEHTAaNIbHO-UCCIIeO0BaTeIbCKOU meATenbHOCTH» b1.B.16 sABnsercsa
00g3aTeNIbHON AUCIUIIINHON BapuaTUBHOM YacTH 070Ka 1 yueOHOTO MlaHa TOATOTOBKHU
O6akanaBpuarta 1mo HampaBneHuio «11.03.02 NHGOKOMMYHUKAIIMOHHBIE TEXHOJIOTUHN U
CHACTEMH CBsI3um». HW3ydeHme OAuCUUIIUHB «KoMIbIOTepHOE o0ecliedeHre pacyeTHO-
IIPOEKTHON U 9KCIEPUMEHTAIbHO-UCCIIeN0BAaTEIbCKON [eATEIbHOCTU» ONHUpaeTcs Ha
3HaHuU pucnunnauH(el) «MHbDOpMaTHKa»; «MaTeMaTudecKoe MOJeTupPOBaHUE
OIITUYECKUX IIPOLIECCOB, 3JIEMEHTOB U YCTPOUCTB>.

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHE HallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMNAX KOMIIETEHITNN:
B cootBeTctBuET ¢ PTOC:

- Crioco6GeH IPOBOAUTH PacyYeTHl 10 TPOEKTY CeTel, COOPYKEHUM U CPENCTB
MH()OKOMMYHUKAIIMM B COOTBETCTBUY C TEXHUYECKUM 3aflaHUEM C MCII0JIb30BAHUEM KakK
CTaHOAPTHBEIX METOMOB, IPUEMOB M CPE[ICTB aBTOMATH3AINH IPOEKTUPOBAHUS, TaK U
CaMOCTOSITENIBHO CO3MaBaeMbIX OpUTUHAIbHBIX TporpamMm (ITK-22)

- Crioco6GeH oCyIIecTBISATh 000CHOBAHHBIN BHIOOD U aHANIM3 MaTepHasioB, KOMIIOHEHTOB U
YCTPOUCTB [IJIsI CUCTEM TEJIEKOMMYHUKAIINM, BK/II0Uast KOMIIOHEHTHI ¥ YCTPOMCTBA, OCHOBAHHEIE
Ha npuHnunax Gotonuky u ontornHbopMaTtukru (I1K-33)

- Crioco6GeH OCyIIeCTBISATh MaTeMaTUUYeCKoe MOofeIipoBaHre NHHOKOMMYHHUKAIIMOHHBIX
YCTPOUCTB, CUCTEM U TIPOI[ECCOB, OCHOBAHHAIX Ha IMIPUHIIKIIAX 3JIEKTPO- U ONMTOTEXHUKH,
3NIEKTPOHUKY, GOTOHUKY U onTonHpopmaTuku (ITK-35)

- Crioco6eH K BHIOOPY ¥ CPABHUTEILHOMY aHaJIM3y BapUAHTOB MPOEKTUPOBAHUS JIMHEMHBIX
ONITUYECKHUX U 3JIEKTPUUECKUX TPAKTOB TPAHCIIOPTHBIX CETEH CBSA3M M CETeM [OCTYyIa, BKIIo4as
M3bICKaTEeNIbCKUe paboTrl, BbIOOp Kabesis, TacCUBHOTO M aKTHBHOT'O CETEBOT0 000PYyAOBaHMS, K
OpraHU3alliK COTJIACOBAHUS IPOEKTHHIX PEIIeHU C 3aMHTEPEeCOBAaHHBIME opranu3anusasmu (ITK-
36)

CopepxkKaHue OUCIUIIINHEI

Paspmen 1. Beepgenue.

87




[TpemgMeT ¥ OCHOBHBIE 3aJa4yyl OUCHUAIIIMHEL O030p CPEACTB BEIYKUCIUTEIIBHOM TEXHUKYU U
IIPOrpaMMHBIX IIPOAYKTOB, TEHAEHIIUN U IIPOTHO3 UX PA3BUTHUS. TUIIEI IPOrPAaMMHOT0
obecredyeHusI, KJ1acCU(pUKAIIHS.

Pazmen 2. KoMbioTepHOE MOOENUPOBAHNE ¥ MATEMATUYECKUM aHAIN3.

[ToHsiTHE ¥ METOOBLI KOMIILBIOTEPHOTO MOJEIMPOBAHUS ¥ aHaIK3a. JTallkl KOMIILIOTEPHOTO
MoJieTMpoBaHusa. MeTonsl 00pab0TKY HaHHLIX, IIOJTyYeHHBIX C TIOMOIIIbI0 KMUTAIMOHHON
MOJIEeJIHN.

Pasmen 3. YHI/IBGQCG.HBHBIG U CIielMaI3VNPOBAHHEIE ITPOT'PAMMEI MOIOETWPOBAHNW A £121/I3I/IT-IGCKI/IX

YCTPOMCTB, CUCTEM Y IIPOLIECCOB.
MeTonb! IPOBEEHUS TEOPETUUECKUX U IKCIIePUMEHTaIbHBIX UCCIefOBaHUY B HAYYHO-

HCCIIeloBaTeNbCKUX paboTax B 0071aCTU TEXHUKHU U TEXHOJIOTUM 371eKTPOCBSI3U. KOMIIbIOTEpHEIE
IIPOTpaMMbl MOl TMPOBaHUS (U3NIECKUX YCTPOUCTB, CUCTEM M IIPOLIECCOB.

Pasgen 4. CucTeMbl aBTOMaTH3UPOBAHHOIO TpoekTupoBaHus (CAIIP)

WHbopMalinoHHEIE TEXHOIOTUY aBTOMaTH3alluy IPOIECCOB TPOEKTUPOBaHU S, KilacCuDUKaIU
CAIIP. Ilenu u 3agauu CAIIP. CocrtaB u ctpykrypa CAIIP. CucTeMBl aBTOMATU3UPOBAHHOT O
IIPOEKTUPOBAHUS, TPUMEHSIeMbIe [JI Pa3pa00TKH 3JIEKTPOHHBIX YCTPOUCTB M CUCTEM CBSI3H.

P BpeMeHHbIe rpa@uyecKn KTODHI

0630p rpaduueckux pegakTOPOB: pacCTPOBLIE, BEKTOPHLIE, rTuOpugHile. dopMaThl rpadhuyecKux
dannoB. OpopMiieHre UIITIOCTPAIIMN U PE3YIbTAaTOB UCCIeIOBaHUY B BUE rpaduuyeCcKux
MaTepHaioB, BKIII0YaeMbIX B OTYETH, pedepaTsl U myOIuKaIuu.

P %051 MallMOHHO-IIOMCKOBBIE CUCTEMEL

WHpopMaLnOHHO-TIOUCKOBEIE CUCTEMBL. MeTOMH!, CIIOCOOH! ¥ CPENICTB MOTyYeHNUs, XpaHEHUs,
nepepaboTku nHbopMmanuuu. OCHOBE 6a3 JaHHBIX

Paspen 7. [IporpaMMel Oid aHann3a ¥ CUHTEe3a TeJIeKOMMYHUKALIMOHHEIX CUCTEM U CEeTel.
[TporpaMMmel A1l aHanM3a ¥ CUHTE3a TeJIeKOMMYHUKALMOHHBEIX CUCTEM U CETEM.

Pasmen 8. CpencTBa pa3pab0TKU MPUTIOKEHUH,

KW3HEeHHHIHN UK IIPOIlecca MPOeKTUPOBAHUS MPOTPAMMHOT0 00eCredyeHusi, OCHOBHBIE
TIPUHITUIIH ¥ (a3kl pa3paboTku. MHTerpupoBaHHEIe cpefbl pa3padoTku. OCOOeHHOCTH
pa3paboTku uuHTEepdelica.

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

DK3aMeH

B1.B.26 OcHoebl onmu4eckoli u KeaHmMoeoli o6 pabomxku uHpopmauuu

Llenu ocBOEHUS TUCHUIIIUHEL

Llenbio mpemomaBaHus QUCHUTIIMHEL « OCHOBBI ONITUYECKON 1 KBAHTOBOM 00paboTKM
MHGOpPMaLUU» SBISIETCH:

IIOJlydYeHre 3HaHUM, YMEHUY ¥ HAaBBIKOB, ITO3BOJISAIOLINX TIPOBOAUTD
CaMOCTOSTEIbHBIM aHaIu3 U pacyeT IIOBEeAeHUs ONTUUYECKOr0 U3NTyYEeHUS B PA3IUYHBIX
npubopax ¥ CUCTeMaX, UCIIOIb3YIOUIUX METOMB ¥ TEXHOJIOTUY KBAHTOBOM 3JIEKTPOHUKH
1 UHPOPMAIIMOHHOM ONTUKH.
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MecTo gucuunIuHLL B CTPyKType OI1

HOuciunnuHa «OCHOBEI ONTHYECKON M KBAHTOBOM 00paboTku mHpopmanuu» 51.B.26
SIBASIETCSI OUCIUIIMHON YacTH, GOpMHUPYeMO# ydyacTHHKaMU 00pa30BaTeIbHBIX
oTHolIeHuY 6moka 1 y4yeOHOro mjaHa IOATOTOBKM OaKajlaBpuaTa IO HallpaBJIEHUIO
«11.03.02 MHGPOKOMMYHUKALMOHHbIE TEXHOJIOTUHX U CUCTEMHl CBI3u». HM3ydeHue
mucHUIIuHE «OCHOBHI OITHYECKOM M KBAHTOBOM 00paboTKu nHGOOPMALMU» OMNUPAETCS
Ha 3HAHUU OUCHUIIUH(b) «BHICOKOCKOPOCTHBIE ONTHYECKHE CUCTEMBI CBSI3UW OIS
TPAHCIHOPTHHIX CeTeu U ceTeu pmocTyna»; «ONTO3JIeKTPOHMKA U HHTerpajbHas
OoNTHUKa»; «Pu3nukKa».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

- Crmoco6eH OCyIIeCTBISATh MOHTAX, HAaJagKy, HACTPOUKY, PETYIUPOBKY, OIBITHYIO IIPOBEPKY
paboTOCTIOCOOHOCTH, UCTILITAHUS U CHAYY B 9KCILTyaTaLUI0 COOPYKEHUU, CPEACTB U
obopymoBanus ceteit (ITK-8)

- Crmoco6eH MIaHMPOBATh U TPOBOUTE SKCIIEPUMEHTAJIbHEIE UCCIIEJ0BaHUS
MH()OKOMMYHUKALIXOHHAIX YCTPOUCTB, CUCTEM U IIPOLIECCOB, OCHOBAHHLIX HA IPUHINIAX
37IEeKTPO- U ONTOTEXHUKH, 9JIEKTPOHUKY, GOTOHUKY U onTouHPopMaTuku (I[1K-26)

- Crmoco6eH oCyIecTBIsATh 000CHOBAHHBLIM BHIOOD M aHAIM3 MaTepuasoB, KOMIIOHEHTOB U
YCTPOUCTB [OJII CUCTEM TeJIeKOMMYHUKAINM, BK/II0Uast KOMIIOHEHTHl ¥ YCTPOMCTBa, OCHOBAHHEIE
Ha npuHIunax Gotoruku u ontouHpopmaruru (I1K-33)

- Crmoco6eH OCyIIeCTBIATh MaTEMAaTUYECKOE MOAETUPOBaHNe NHPOKOMMYHUKAMOHHBIX
YCTPOXCTB, CUCTEM U NIPOIECCOB, OCHOBAHHAIX Ha IPUHILUINAX 3JIEKTPO- U ONTOTEXHUKH,
3NeKTPOHUKHY, PoTOHUKY U onTonHpopmaTuku (I1K-35)

CopepxkaHue OUCIUATIIMHEL

P 1. MaTtemaTn4yecku HOBHI aHAIK3a W CUHT OTAYECKUX CUCTEM TKH
HHGOPMaLUN

PacnpocTtpanenue u nudpakiusa cBeta. OnTudyeckui curHan. JInH3a, Kak 971eMeHT
oCyIIecTBIsgIomuii mpeobpa3oBanue Oypre. CBoMCTBa AByMepHOT0 mpeobpa3oBanus Oypoe.
IucKpeTn3anus ONTUYECKOTro CUrHana. JInHelHble IPOCTPaHCTBEHHO-MHBaPHUAHTHLIE CUCTEMHI.
Pasmen 2. OCHOBHBIE THIIBI CXEM ONTHYECKON 00paboTKX HHPOpPMalun

Ontuyeckoe ¢pypbe-npeobpa3oBaHue U ONTUYECKUM KOPPENISIUOHHbIM aHanu3. CUCTEMB
00paboTKH OIHOMEPHHIX ¥ IBYMEPHBIX CUTHAJIOB. MHOTOKaHaIbHEIE CUCTEMEI. Y CTPOMCTBA
00pabOoTKH CUTHANIOB C IPOCTPAHCTBEHHHIM ¥ BPEMEHHBIM UHTETPUPOBaHUEM.

Pa3pen 3. OnTuyecKkue CUCTEMEI 3alIUCH U XPaHEHU S WHGOPMalUN

OnTuyeckue perucTpupyolire cpeabl. MeToabl peruCcTpalyy, 3allUCU U XPaHeHUs ONTUYEeCKON
1 1udpoBoii uHGopMaluu. [IpocTpaHCTBEHHBIE ONHO- OBYX- U TPEXKOOPAUHATHLIE
GOTONIPHUEMHUKH.
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Pazpen 4. l'onorpadguyeckue oNTUKO-HHGOPMAIIMOHHLIE CUCTEMEI

[TpunIUnIE romorpadriYecKoi 3aIuCh BOTHOBBIX MOJIeM. TUIIE TOIorpaMM. [IpuMeHeHne
ronorpaguyecKoy 3aMucy B OITUKO-MH(POPMAIIMOHHBIX CUCTEMAX.

Pazmen 5. CxeMOTeXHUYECKHE 3IEMEHTH ONTHKO-UHODOPMAIIMOHHBIX CUCTEM

Jlazepsl. [IpocTpaHCTBEeHHAS U BpeMEHHas KOTePEHTHOCTD U3NTy4eHusa. MeToabl MOOYIAINT
ITapaMeTpPOB ONTUYECKHUX Mojen. ONTUYeCKre MOTYISTOPH M 0COOEHHOCTH X IPUMEHEHNUS B
OTITUKO-MH(POPMAIMOHHKIX CUCTEMAX.

Pasgen 6. [IppMeHeHHe KOT€PEHTHBIX ONITHYECKHX YCTPOWCTB [IJIg Paclo3HaBaHKI 00pa30B.
CornacoBaHHas GUILTPAIKSA B ONTUYECKUX CUCTeMaX. KOppensaiuoHHbI METO
pacmo3HaBaHus. TUITH TPOCTPAHCTBEHHBIX GUIbTPOB. ONTHYECKUN METO[I paclio3HaBaHUS
00pa30B 110 ux pyprecrnekrpaM. [MOpuAHbIE ONITUKO-IU(PPOBLIE CUCTEMEL. Pacro3HaBaHue,
MHBapUaHTHOe K MacmTaby ¥ I0OBOPOTY.

Pasgen 7. KBaHTOBEIE BHIYUCIEHUS

B03MO0XXHOCTH KBAHTOBHIX BEIUMCIEHUH. [[pUHIIUTIEI TOCTPOEHUS KBAHTOBOTO KOMIIBIOTEPA.
KBanToBbIE TOuKU. KyOuThl. Peanu3anuu KBaHTOBOTO IIPOIIECCOPA.

OO1mast TPyA0EMKOCTD AUCIUIIINHEL
144 gac(oB), 4 3ET
dopMa MpoOMexKyTOUHOM aTTECTALUN

JK3aMeH

b1.B.27 Onmo3i1eKmpoHUKa u uHmezpaabHasi onmukKa

ITenu oCBOEHUST MUCLUIIIAHEL

[lenwio mpenogaBaHus OUCIUANIAHE «ONTO3/IEKTPOHKMKA U MHTEeTPajbHas ONMTHKA»
SIBJISIETCSI:

dbopMupoBaHue 3HAHUM, YMEHUM 1 HABHIKOB B 00J1aCTH KBAHTOBOM 37IEKTPOHUKH,
IIJTaHapPHBIX BOJTHOBOOOB, ITOTYIIPOBOMHUKOBLIX I OIITO3IEKTPOHHBIX aKTUBHEIX
KOMIIOHEHTOB , ITaCCUBHBIX U aKTUBHBIX UHTEIPAIbHO-OITUYECKUX KOMIIOHEHTOB,
MEeTO0B U IIPHUOOPOB 7T U3MEPEHUS ITapaMeTPOB OMTO3JIEKTPOHHBIX, KBAHTOBBIX U
MHTETIPaIbHO-ONTUYECKUX KOMIIOHEHTOB.

MecTo pucuuniuHe B CTpykType OI1

HucnunnuHa «ONTO3JIEKTPOHUKA U UHTerpanbHasd onTuka» b1.B.27 gBnsiercs
OUCIUTIIMHON YacTH, GOPMUPYEMOM y4aCTHUKaMU 00pa30BaTeIbHBIX OTHOILIEHUY O10Ka
1 yuyebHOTro mjaHa NOATOTOBKM OaKajlaBpuaTa IO HampaBiaeHun «11.03.02
NHPOKOMMYHUKALIMOHHBIE TEXHOJIOTUM U CUCTEMHl CBSA3U». H3ydeHUe OUCLUIIUHBI
«OnTO3JIEKTPOHUKA U MHTErpasibHas ONTHKa» ONUPAeTCs Ha 3HAHWM AVCIUIIINH (BI)
«BBICOKOCKOPOCTHEBIE OIITUYECKHE CUCTEMBI CBSI3U [AJII TPAHCIIOPTHHIX CETEU U CeTeu
pocTtyna»; «OnTHYecKWe MaTepuasabl, KOMIOHEHTH U OCHOBHE NPOEKTUPOBaHUSA
onTU4YecKux mnpubopoB u cucrem»; «CxeMOTeXHHKa OINTO3NEKTPOHHBIX
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YCTPOUCTB»; «DOU3UKa».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

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

- CrtocoGHOCTE OCYIIECTBIIAThE MOHTAXK, HACTPOUKY, PETYIUPOBKY TECTUPOBaHUE 000PYIOBaHUS,
0TpaboTKy pekuMOB paboThl, KOHTPOJIb IIPOEKTHHIX ITapaMeTpPOB PaO0THl U UCITHITAHUS
o0opymoBaHus CBsI3U, 0OecrieueHre COOTBETCTBUS TEXHUUYECKUX [TapaMeTPOB
MH()OKOMMYHUKALMOHHBIX CUCTEM U /MJIM UX COCTABJISIONIAX, YCTAHOBIEHHBIM
3KCIIJTyaTallMOHHO-TeXHu4YeCcKuM HopMmaM (ITK-11)

- Crioco6GeH oCyIIecTBIsATh 000CHOBAHHBIN BHIOOD U aHANIM3 MaTepHaioB, KOMIIOHEHTOB U
YCTPOUCTB [IJII CUCTEM TEJIEKOMMYHUKAIIUM, BK/II04Uast KOMIIOHEHTHI ¥ YCTPOMCTBA, OCHOBAHHEIE
Ha npuHnunax Gotonuku u ontornHbopMaTtuku (I1K-33)

- Crioco6eH K BHIOOPY ¥ aHaMU3y CTPYKTYPHBEIX CXeM, HH()OPMALMOHHBIX TEXHOIOTUH,
37IeMEeHTHOU 0a3bl BEICOKOCKOPOCTHEIX OITHYECKHUX CUCTEM CBSI3H [JISI TPAHCIIOPTHHIX CETEeH U
ceteit goctyna (I1K-34)

- Crioco6GeH OCyIIeCTBISATh MaTeMaTUUYeCKoe MOofeipoBaHre HHHOKOMMYHHUKAIIMOHHBIX
YCTPOUCTB, CUCTEM U TIPOI[ECCOB, OCHOBAHHHIX Ha MIPHUHIIKIIAX 3JIEKTPO- U ONMTOTEXHUKH,
3NIeKTPOHUKY, GOTOHUKY U onTonHpopmaTuku (ITK-35)

CopepxkaHue OUCIUIIINHEI

Pasmen 1. ®u3nvyeckre 0CHOBH KBAHTOBOW 3M€KTPOHUKHU
OHepreTudecKue ypoBHU aTOMOB U MOJIEKYJI. [loryoleHne, CIOHTAHHOE U BEIHYXKIEHHOE

usnyyenue. KosappuuneHTs JMHIITeHAa. B3auMoeiCTBIE 91IEKTPOMarHuTHOTO U3Iy4YeHUs C
BemecTBOM. [lormomenre u ycuneHne 31eKTPOMarHuTHOTO U3/Iy4YeHus BelecTBoM. [loHsATHE
VHBEPCHOU HACEJIEHHOCTHU. TUIILl IMHUY MOTJIOLUIEHUS U YCUIEHUS

Pasgen 2. OCHOBHI PagMOCIEKTPOCKOINNT

AnepHblii MarHUTHLIN pe3oHaHc (AMP) B KOHOeHCHPOBaHHBIX Cpefax. YpaBHeHUs bioxa.
Metops! peructpauuu curaanoB AMP. J71eKTpOHHBEIY TapaMarHUuTHLIN pe3oHaHC (IIIP).
CnektpomeTpsl IITP. KBaHTOBHIE TapaMarHUTHBIE YCUTTATENH.

Pasmen 3. JIaseph

Oco0eHHOCTH J1a3ePHOr0 U3NTyYEHUS U eT0 XapaKTepucTuku. du3myeckrue 0CHOBEI PabOTHI
na3epoB. OTKPHITEIE PE30HATOPHL.

P 4 Bl HA TB MT BoOJIOKOHHEIE OOTUYECKH WIATENIN

Py6uHoBEIe NTa3epkl. JIa3epsl Ha CTeKJIe, aKTUBUPOBAHHOM MOHAMU HeoguMa. JIa3epsl Ha
KpHCTaiax aJloMOUTTPHUEBOr0 I'paHaTa C HeOOUMOM. BOJTOKOHHEIE JTa3ephl. BOIOKOHHEIE
ONITUYECKUE YCUTIUTEIN

P ['a30BHI BI

['enuii-HeOHOBEIN 1a3ep. AproHoBeli 1a3ep. Jlazep Ha yriekucsiaoM rase. ['azopaspsapaeie CO2-
Jla3ephl BEICOKOTO HaBieHus. ['a3oguHaMuyecKue na3ephl.

Paspmen 6. 'a3opa3psanHbe Ja3ephl Ha CAMOOTPAaHWYEHHEBIX ITePexXoIax
Jlazeprl Ha MMapax MeTaJlJIOB, 1a3epHl Ha aTOMaX MeMu.

Paspmen 7. ZKUOKOCTHEBIE JTa3ePHI
Jla3ephl Ha OPraHUYECKUX KpacuTesnsaxX. HempeprBHbIM U UMIIYJIbCHbIM PeXXKUMBI PaOOTHL.

Cnioco0Orl IepecTPOUKY OJIMHE BOTHEI J1a3€POB.
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Paspen 8. [1onynIpoBOOHUKOBEIE JIa3€PHL.
MeToqbl CO30aHusI UHBEPCUM HaCeJIeHHOCTEU II0JIYIIPOBOSHUKOBEIX JIa3ePOB. YCTPOUCTBO

HMHXKEKIIMOHHBIX J1a3epoB. JIa3ephl C UCIIOJIb30BAHUEM '€ TEPOCTPYKTYP.

Paspen 9. ViyuineHvie XxapaKTEPUCTHK JIa3€POB.

PeXuM ruraHTCKUX UMIYIbCOB. CUHXPOHU3AIUS TUIIOB KoneOaHuii. CeneKIus TUIIOB
KoneOanui. CTabunu3anust 4aCTOTH J1a3ePoB.

Pasmen 10. CTaHOapThl YaCTOTHL ¥ BDEMEHU

BomopomHbli cTaHOAPT YacTOTH. CTaHOAPTH YacTOTH Ha OCHOBE JBOMHOI'0 PAagUOOIITUYECKOTO
pe30HaHca.

Pasgen 11. OcHOBHBIE TOHATUA HHTETPAlbHON ONTUKHN. PU3nYecKre OCHOBBI HHTETrPAllbHOU

onTrky. HasHauyeHKe ¥ COCTaB HWHTETPAJIBHO-ONITUYIECKUX CXEM. XaQaKTeQI/ICTI/IKI/I HMHTErpaJbHO-
OIITHYECKUX CXEM.

BBenenue B HWHTETPAJIbHYIO OIITHUKY. Ontuyeckue METOLEHI ITepenadu, XpaHEHUA 1 06pa60TKI/I
I/IH(I)OpMaI.[I/II/I. Hx POJIb B COBpeMeHHOfI HaYKe U TeXHHUKE. I/IHTel"paJ'IBHaH OIITHKA KakK
Pa3HOBUIOHOCTDH (I)YHKLII/IOHaJ'IBHOI;I MHKPOI3JIEKTPOHUKHU. CTPYKTypHBIe 9JIEMEHTEI PIHTeraJIbHOfI
OIITHKH.

Paspmen 12. H!!l!yH[ZQBQEHI/IKQBBIQ JIa3€PBI B MHTETPAJIbHO-OIITHUYECKOM HMCIIOJIHEHUM.

Konctpykiuu v napamerpsl. [Ipou3soacteo. [IpuMenenve. UHTerpaasHO-0ONTUYECKHUE
M SATOPEI

HHTerpanbHO-0NTUYECKHE TTOTYITPOBOTHUKOBEIE UCTOYHUKY U3TyYeHUsI. PeKOMOMHAIIMOHHOE
U3Jly4yeHue U IOTJIoleHre. JHepreTuyeckue ypoBHU. KBaHTOBEIM BEIXOH. CIIOHTAHHAS U
Jla3epHas JIIOMUHECLIEHIIUS B [I0JIyIIPOBOLHUKOBLIX CTPYKTYypaX. Jla3epHble A0l Ha P-n
nepexofie, C TYHHEIbHOU MHKEKIMel, Ha TeTepPOCTPYKTYPaX, C paclpeneieHHON 00paTHOM
CBsI3b10. BOIIPOCH HaTEeXKHOCTH.

Pazpen 13. [TonyopoBOOHUKOBEIE (OTONPUEMHUKYN HHTETPDATbHO-ONTUYECKUX CXEM.

KoncTpykimy v napameTpsl. [Tpon3BoncTBo. [IpriMeHeHue.
Knaccudukauus u OCHOBHBEIE TapaMeTPhl IPUEMHUKOB U3/Iy4YeHUSI UHTETPaIbHO-ONTUYECKUX

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

Paspen 14. du3nyecKue IPUHLUNIBL YCUIEHNA CUTHaNna. KOHCTPYKIIMY U TapaMeTpHL.

IIpounsponcTBo. IlpuMeHeHNE.
BonHOBOAHEIE ycunuTenu. BeIXxogHas MOLIHOCTh CUTHANa, 3¢Q(PeKTUBHOCTL HakKauku. [[lupruHa u

PaBHOMEDPHOCTD ITOJIOCHI YCUIIEHU . HOHyrIpOBOI[HI/IKOBbIe YCUTIUTEIIN.
Pazgen 15. OnTuyeckue IIJIaHAPHEIE BOJTTHOBOMIHI. H[Z_)I/IHHI/IH QH6OTBI, KOHCTPYKITAW, TIaPAMETPEI,

METOIBl 1 OCHOBHEIE 3TAIIbl U3TOTOBIIEHNWA.
CprKTypa IIJIaHAPHOT'0 JU3JIEKTPUYIECKOT'0O BOJTHOBOIA. reOMeTpI/I‘-IeCKaH OIITHUKA IIJIaHAPHOT O

BOJIHOBOfa. OTpaxkeHue U IpeIoMJIeHHe ONTUYeCKOro u3nydeHus. [1o1Hoe BHYTpeHHee
oTpaxeHnue. Cosur ['yca-I'eHxeHa. DNeKTPOMarHuTHas TEOPHUS IJIaHAPHOTO AUIIEKTPUUECKOT0
BOJIHOBOfa. TuUmbl BOIH. XapaKTEPUCTUYECKOE ypaBHEeHKE U MOAbl. CBOMCTBA MO[I.
ToHKomnIeHOUHBIE, UGG Y3UOHHBIE, UMIITIAHTUPOBAHHBIE, SNIUTAKCHAIbHEIE,
3JIEKTPOONTAYECKHE BOTHOBOLL. MI3MepeHre TONIUHEL, 3aTyXaHus, 3¢ HEKTUBHBIX
MOKa3aTeJiel IpeoMIeHUS BOJTHOBOOHEIX MO, BBOA M3Ny4YyeHus B IIJIaHAPHBIMA BOTHOBO.

P 16. IToTepu B OITHYECKUX BOTHOBOOAX. A HOHHEIE ToTepH. [loTepu H
u3ny4yeHne. BBOO-BLHIBOO M3TYVYEHMS BOTHOBOLOB HOBLI OIITHYECKOT T BaHUS

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

[eoMeTpryYecKas ONTHKA IJIaHAPHEIX BOJIHOBOIOB.
Bupbl ¥ KOHCTPYKIIUMY TIJTaHAPHBIX AU3JIEKTPUUECKUX BOTHOBOMIOB, X 0CO0OeHHOCTH. OCHOBHEBIE

IIapaMeTpEHI. TexXHONMOTHY U3TrOTOBIEHUS IIJIaHAPHBIX OTU3JIEKTPHUYECKHUX BOJITHOBOJOB.
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Bparrosckue niaHapHble BOJIHOBOHBIE CTPYKTYPH! M YCTPOMCTBA Ha UX OCHOBE. KBaHTOBHIE
SIMBbI, KBAHTOBbIE PEIETKU, KBAHTOBbIE TOUKH U WX UCIOJIb30BaHUE B MHTETPAIbHON OIITHUKE.

Pasgen 17. SneMeHTH MHTETrPaIbHOONTHYECKUX cXeM. CBSA3b MEeXNY BOJIHOBOIAMHU.
Pa3BseTBuTenu. Pynopauie nepexonsl. UHTErpanbHOONTUYECKHE MOOYISATOPEL X 3aTBOPEL.

OCHOBHBIE TEXHUYECKHE INapaMeETPHI ¥ XaPaKTEPUCTHUKH.
I/IHTeraHBHO-OHTI/IT-IeCKI/Ie BOJIHOBOJHEBEIE OTBETBUTEIIN. I/IHTeraHBHO-OHTI/IT-IeCKI/Ie JINH3HI,

MYJIbTUIIJIEKCOPHI, AEMYJIbTUIIEKCOPH], HIUPKYIATOPE KOHCTPYKIMY U ITapaMeTpHI.
[IpuMmeneHUE.

OOI1mast TPYAOEMKOCTD TUCITUIIINHEL
252 gac(oB), 7 3ET
dopma MpoMexKyTOYHOM aTTeCTalluu

3ageTt, 9K3aMeH

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

Lenu ocBoeHUST TUCHUILINHEL

Llenbio MpernomaBalHus QUCHUTIIMHEL « MeTOmb ¥ MPUOOPHI AJIST U3MEPEHU S
TIapaMeTPOB ONTUYECKUX CHCTEM CBSI3U U CEHCOPHBIX CUCTEM» SIBIISIETCS:

dbopMupoOBaHUEe 3HAHUM, YMEHUM ¥ HAaBLIKOB, II03BOJISIONINX ITPOBOOUTD
CaAMOCTOSITEIbHBEIY aHAJIU3 U PACUET IOBENEHUS ONTUYECKOTO U3TYUYECHUS B PA3TUYHBIX
OTITUYECKUX CUCTEMaX U Mpubopax 1 OCYIIECTBIATL Pa3paboTKy ¥ KOHCTPYUPOBaHUE
ONTUYECKUX U3MEPUTEJILHBIX CUCTEM U YCTPOUCTB /I IPUMEHEHUS B PA3TUYHBIX
00J1aCTSX MPOMBIIITIEHHOCTH, HAYKU U TeXHUKY; GOPMUPOBAHNE 3HAHUM, YMEHUN U
HaBLIKOB B 0071aCTsX PabOTH ¢ MpubopaMu [IJisi KOHTPOJISI ¥ U3MepeHui, 00paboTKu
pe3ynbTaToB, 0(QOpPMIIEHUU OTYETOB M IIPOTOKOJIOB U3MEPEHUH,

MecTo pucuuniavHel B CTpykType OII1

OucuunnuHa «MeTomsl ¥ MPUOOPH! OJIs U3MEPEHUs ITapaMeTPOB ONTUYECKUX CHUCTEM
CBSI3U U CEHCOPHHIX cucTteM» b1.B.28 ABnseTCs OUCIUNIUHON 4acTH, GOPMUPYyEeMOu
y4acTHUKaAMU 00pa30BaTeJIbHBEIX OTHOINEeHUY O6mokKa 1 y4eOHOTro mjaHa MOATOTOBKHU
O6akanaBpuarta 1mo HampaBneHuio «11.03.02 NHGOKOMMYHUKAIIMOHHBIE TEXHOJIOTUHN U
CUCTEMBI CBSI3U». HM3ydyeHHe OUCHUMIUHE «MeTOObl ¥ MPUOOPH [N U3MEPEHUS
[TapaMeTpPOB ONTUYECKUX CUCTEM CBSA3U U CEHCOPHBIX CUCTEM» ONUPAETCS Ha 3HAHUU
OUCUUIININH(BI) «BEICOKOCKOPOCTHBIE ONTAYECKUE CUCTEMBI CBSI3U [JI1 TPAHCIOPTHBIX
ceTed U ceTeuW pgocTyma»; «MeTponmorus, cCTaHgapTulalLusg H
ceptudukaiusa»; «OnTudeckre MaTepuaabl, KOMIOHEHTH U OCHOBHI IIPOEKTUPOBAHUS
OTITUYECKUX IPUOOPOB U cucTeM»; «[IpoeKTHpOBaHUE, CTPOUTENILCTBO U TEXHUYECKAs
3KCIUIyaTals BOJIOKOHHO-OIITUYECKUX U IIPOBOAHLIX CUCTEM CBA3U»; «DU3UKa».
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TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

- Cnoco0eH OCYIIeCTBIAThL MOHTaX, HallafIky, HACTPOUKY, PETYIUPOBKY, OILITHYIO IPOBEPKY
paboToCIIOCOOHOCTH, UCIILITAHUS U COAYy B 9KCIIIyaTallli0 COOPYKEHUM, CPEIICTB 1
obopynoBanus ceteu (I[1K-8)

- C1ocoOHOCTD OCYIIECTBIISITh MOHTAX, HACTPOUKY, PETYIUPOBKY TECTUPOBaHKWE 000PYIOBaHMS,
0TpPabOTKy PeXHMOB pabOTH], KOHTPOJIb TPOEKTHHIX TapaMeTPOB PaOOTH U UCITBITAHUS
000pymoBaHUs CBSI3U, 00ecleyeHre COOTBETCTBUS TEXHUUYECKUX IIapaMeTPOB
MH(POKOMMYHUKAIIMOHHBIX CUCTEM U /UJIU WX COCTABIISIONINX, YCTAHOBIEHHBIM
9KCIIyaTallMOHHO-TeXHUYeCKUM HopMaM (ITK-11)

- Cnoco0eH NaHUPOBaTh ¥ IPOBOIUTH SKCIIePUMEHTAaIbHEIE NCCIIENOBaHUS
MH(POKOMMYHUKAIIMOHHBIX YCTPOUCTB, CUCTEM U IIPOIIECCOB, OCHOBAHHHBIX Ha IMPUHITUIIAX
3JIEKTPO- U ONTOTEXHUKHU, 3NEKTPOHUKHU, POTOHUKHU U onTouHbopMaTuku (ITK-26)

- Cnnoco0eH opraHu30BaTh TeXHUUYECKOe 00CIyKMBaHue (9KCIIyaTaluio), BKIII04Yasi OXpaHHbIE
MEpPONPUATHUS, MPodUTaKTUUECKNE U aBapUiHbIe U3MEPEHUS, a TaKXKe PEMOHTHO-
BOCCTAaHOBUTEJIbHEIE PAOOTH MMHENHBIX ONITUYECKUX U 9JIEKTPUUYECKUX TPAKTOB TPAHCIIOPTHHIX
ceTeu CcBsA3U U ceTent goctyima (I1K-28)

CopepxkaHue OUCIUATIINHEL

P 1. CBO#CTBA U X KTEPHUCTUKHU OIITHUYECKOI'O X YeHUs. MeTOonOsl u3M HUA

I METPOB OIITHYECKOI'0 K YEHUA

VHTEHCHUBHOCTD, KOTE€PEHTHOCTE, ITOJIAPU3altiid, CIIEKTPAJIbHEIE XaPaKTEPHUCTUKH OIITHYECKOI' 0
N3JIy4eHHUd U METOOBI UX H3MepeHHﬂ.

Pazgen 2. MeTonbl MOOYISALMY ONTUYECKOT0 U3Ny4YeHud. [IpuMeHeHre MOOYIAINN
ONTHUYECKOI'0 N3NTVUYEeHHs B U3MEePUTEILHEIX TPeo0pa30BaTeIax.

Ynpyrooontuueckuid 3¢pGeKT U ero IpuMeHeHre. INeKTPOONTUYEeCKUY 3QGEKT U eTro
npuMeHenne.dpdhekT Ppanna-Kenmgbina. MarautToonTudyeckuil 3Qphexr.

Paspen 3. O6LEéMHLIE onTHYECKHE HHTephepoMeTphl. BOJTOKOHHO-ONTHYECKHE
“HTEePhHEPOMETPHI.

HuTtephepomerp MaiikenscoHa. MaTepdepomeTp Maxa-llernepa. MaTepdepometrp ®abpu-
[Tepo. MuTtepdepomerp Canbska. [IpumeHenre HHTePGHEPOMETPOB B U3MEPUTENBHBIX CUCTEMAX.

Pa3pen 4. BolOKOHHO-ONTUYECKNE JaTYUKY TEMIIePaTyYpHhL.
AMnnuTynHBE, CIEKTPaJbHbIE U IIOMUHECILEHTHEIE JaTYNKU TeMIIepaTypEL.

Pa3pen 5. BoIOKOHHO-ONTHYECKHNE JaTYUKU aKyCTUYECKUX, NTeKTPUYECKNX U MAarHUTHBIX
IoJen.

®a30BBIe U MONSPU3AIMOHHBIE BOTTOKOHHO-OIITUYECKUE NaTYUKU OIeH.

Paspmen 6. BonoKOHHO-ONTHYECKNE NAaTYMKK Ta30BOI'0 COCTABA.

AMINUTyOHBIE, CIEKTPAIbHEIE U TIOMUHECI[EHTHBIE JaTYMKKA Ira30BOr0 COCTaBa.

Pasgen 7. Ontrdeckas nokaiys. JIugapsl.

WmvnynbcHasa mokanusg. ®a3oBas nokauus. JlasepHas ganbHOMeTpus. JlazepHOoe 30HOAPOBaHME
aTMoCGhEepHI.

P Hasd ¥ BOJIOKOHHAS TMPOCKOIHUS

MeTombl n3MEpPEHUSs YTIIOBEIX CKOpOoCcTel. KomblieBOY Ta3epHBIM TMPOCKOI. BOIOKOHHO-
OTNITUYECKUX TUPOCKOII.
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Paspen 9. MeTton o6paTHOro paccesuusi. OnTndeckre pedaeKTOMETDHL.

OcHOBEI MeTOma 00paTHOTO paccessHus. PaneeBcKoe paccesiHue u GpeHeIeBCKHUe OTPaXKEeHUS.
CxeMa ¥ IPUHITUII IeMCTBUSA ONTUYECKOTO pedekToMeTpa. [TapaMeTphl pehIeKTOMETPOB.
MeTonuka n3MepeHu K03phuIlneHTa 3aTyXaHus, 001IUX BHOCKMBIX II0TEPh, BHOCUMBIX U
BO3BPATHHIX ITIOTEPD B JTOKAJIbHEIX HEOTHOPOOHOCTSX. [I0MCK ITOBPEXIEHUN U HEOTHOPOOHOCTEM.
OnpeperneHue pacCTOSHUM 10 HUX.

Pazpen 10. McTouyHuKY u3ny4eHnsi. MeTOOb ¥ NPUOOPLL A9 U3MEPEeHMs UX IIapaMeTpOB.
BaTTammepHsie, BOMbTaMIIEPHBIE U CIIEKTPaIbHbIE XaPaKTEPUCTUKH U ITapaMeTPhHI
CBETOM3JTy4alOINX U JIa3€PHBIX AUOMOB I CUCTEM Iiepefaydl U U3MePUTENIbHBIX TPUO0POB, a
TaKXKe MEeTOOH ¥ TPUOOPHI [ UX U3MepeHusi. IamepeHre TPOCTPAHCTBEHHBIX XapaKTEePUCTUK
¥ MOJIOBOTO COCTaBa M3/Iy4eHUsI UCTOYHUKOB. OlleHKa OLICTPOAENCTBHUS UCTOUHUKOB IIPU
IPSIMOU MOAYJIAINY X U3TydeHusd. FMi3MepeHne mapaMeTpoB MOLY/IMPOBAaHHOTO U3IyYeHUS IIpU
aMIIUTYIHOM, (a30BOM, YAaCTOTHOM U MOJIIPU3AIMOHHON MOOYISIuU. F3MepeHre IapaMeTpoB
MOAYTUPYIOIINX YCTPOUCTB.

Paspen 11. [TpueMHUKY U3NyYeHUsI. MeTOOH ¥ MPUOODEL O N3MEPEHUS UX TapaMeTPOB.
BonbTraMiepHble ¥ CIIEKTPaIbHbIE XapaKTEPUCTUKY U ITapaMeTPhl (OTOTHUOMOB P-i-N CTPYKTYPHI
¥ JTaBUHHBIX (DOTOIMOMOB IJIST CUCTEM IIepefayu U ISl U3MEePUTEIbHLIX TPUO0OPOB, a TaKkKe
MeTOOBI U TPUOOPHEL /ISt UX U3MEPeHus. Fi3aMepeHre IPOCTPAaHCTBEHHEIX XaPAKTePUCTUK U
MOJIOBOTO COCTaBa M3Iy4YeHUST UCTOYHUKOB. OlleHKa OLICTPONEHCTBUS IPUEMHHUKOB U3TyYEeHUS
IIpU IPSIMOY MOAYISAINY UX U3NYUYEHHUS, a TaKXKe IIPYU Pa3IMYHBbIX BUOAX MOOYISIINU
IIPUHUMAEMOT0 U3TydYeHusi. [IpUHIIUIE, CXeMbI ¥ KOHCTPYKLIKUU (POTOIPUEMHUKOB [JIS
KOTE€PEHTHOTI'0 IIpreMa.

P 12. OnTHYecku UIuTenyu. MeTonsl ¥ TPUOOPEHL OJI H3MePEeHNs X IIapaMeTpPOB.
CroHTaHHOE U BBIHYXK[EHHOE U3/IyYeHHe B ONITUUYECKUX BOJIOKHAX. BEIHYKIeHHOE
KOMOWHAIIMOHHOE PaccesiHue, paccessHue MaHaenblIITaMMa - bpuiliosHa, YeTEHIPEeXBOJIHOBOE
cMerenue. [IpUHIMI OEWCTBUS, CXEMEI ¥ ITapaMeTpPhl 9pOMEeBHIX, PAMAaHOBCKUX U
IIOJTYTIPOBOAHUKOBBIX ONTUYECKUX yCUIuTeneu. Mamepernre KoaphuuneHTa yCUIEeHN,
BBIXOOHOM ONTUYECKOM MOIIHOCTH, BATTAMIIEPHOM XapaKTEPUCTUKH, CIIEKTPAIbHON
XapaKTEPUCTUKY IIIYMOB YCUJIEHHOTO CIIOHTAHHOTO U3Ty4eHUs, IyM-(paKTopa.

Pazmen 13. BonoKOHHO-ONTHYECKNE TUHEWHBIE TPAKTEHI. MeTonOw 1 HQI/I6OQH OJId U3MEPEHUA UX

I1apaMeTpOB.
MeTopns! 1 TpuOOPHL A1 U3MEPEHUST BHOCHMOI'0 3aTyXaHus, BO3BPATHLIX ITOTEPD, DUCIEPCUH.

M3mepenne KoapduimenTa omn00K, SHEPreTUYECKOT0 3amnaca. MeTonbl u npubopkl A7
MOHUTOPUHTA ITUHEWHBIX TPAKTOB.

Paspen 14. MeTtponoruyeckoe obecreyeHre n3MepeHUH IapaMeTPOB ONTHYECKUX BOJIOKOH,

KOMITIOHEHTOB 1 yCTQOfICTB.
OcHOBHEIE n3MepgeMnie (1)I/I3I/I‘-IeCKI/Ie BEJIMYUHEI (OHTI/I‘-IeCKaﬂ MOITHOCTB, 4aCTO0Ta, OJIMHa

BOJIHHI, ITTUTEJIBHOCTh UMITYJIbCA) ¥ CPEACTBA METPOJIOTNYEeCKOT0 00eCIIeYeHNs ITUX BETUYMH.
OTanoHs ¥ 00pa3IoBEle CPeACTBa u3MepeHuit. OpraHu3alus I0BEPOYHEIX paboT B OTpaciIu
CBSI3b U Ha OTHEJbHBIX MTPEAIPUSITHASIX OTPACIIH.

OO1mast TPyA0EMKOCTD AUCIUIIIINHEL
252 gac(oB), 7 3ET
dopMa MpoOMeKyTOUHOM aTTeCTAlUN

3aueT, JK3aMeH
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B1.B.29 IIpuaojceHus u cepeucbl KOH8ep2eHMHbIX cemeil C8A3U

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpenofgaBaHus QUCHUIIIUHEL «[IpUI0KEeHNUS U CEPBUCH KOHBEPTEHTHBIX
CeTeu CBI3U» SIBIISETCS:

n3y4eHNe CePBHCOB KOHBEPTeHTHHBIX ceTel. [[UCIUIIIMHA N0oJKHa 00ecreyrnBaTh
dbopmupoBaHue pyHOaMeHTa MOATOTOBKY OyIyIIMX CIEeUanIuCcTOB B 001acTu
MCCJIeOBaHUs, pa3paboTKy, TPOEKTUPOBAHUS U SKCIITyaTalluu
MH(POKOMMYHUKAIIMOHHBIX CUCTEM U CeTel. B pe3ynbTrarte U3ydyeHus: OUCLUTIINHEL Y
CTYOEHTOB OOJI2KHBI CPOPMHUPOBATHCS 3HAHUS, YMEHUS ¥ HaBLIKY, IT03BOJISIONINAE
IIPOBOJIUTH CAMOCTOSITEIbHBIN aHanu3 NHPOKOMMYHUKAIIMOHHBIX CUCTEM U Pa3paboTKy
CACTEMHOCETEBLIX PellleHUN

MecTo pucuuniavHel B CTpykType OI1

HucnunnvHa «IIpunoXeHUs U CepBUCH KOHBEPreHTHHIX ceTed cBa3u» B1.B.29
SIBIAETCA OUCHUMIMHONU dYacTd, GopMuUpPyeMOil ydyaCTHUKaMu 00pa30BaTEIbHBIX
oTHoweHUU 6moka 1 y4yeOHOro mjaaHa MOATOTOBKM OaKajlaBpuaTa IO HallpaBJIEHUIO
«11.03.02 MHDOKOMMYHUKAIIMOHHEE TEXHOJIOTUU U CHUCTEMHI CBA3u». H3ydeHHUe
OVCUUIINHEL «[IpUTOXEeHUS U CePBUCH KOHBEPTEHTHHIX CETEeU CBA3U» OIUPAeTCsd Ha
3HAHUMU OUCHUNNIHUH(B) «OCHOBH NOCTPOEHUS MHPOKOMMYHUKAIMOHHBIX CUCTEM U
ceten»; «CeTu CBSI3U U CUCTEMBI KOMMYTaI[AN».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

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

- Cnoco0eH K agMAHUCTPHUPOBAHUIO IIPOIlecca OLIeHKY ITPOM3BOOUTEIbHOCTH U KOHTPOJIS
HCIIOJIb30BAHHUS U MIPOU3BOIUTEILHOCTU CETEBLIX YCTPOUCTB, TPOrPaMMHOT0 00ecrieuyeHus
MH(POPMaLMOHHO-KOMMYHUKAIIMOHHOM cucTeMHl (ITK-13)

- Cnoco0eH OCYIIECTBISATE ITOATOTOBKY TUIIOBEIX TEXHUYECKUX ITPOEKTOB U IIEPBUYHBIH
KOHTPOJIb COOTBETCTBUS pa3pabaThBAEMEIX TPOEKTOB U TEXHUYECKOW JOKYMEHTAIUX Ha
pa3nuyHble “"HGOKOMMYHUKAIIMOHHBIE 00BbEKTHl HallMOHAIbHBIM U MEeXKIyHAaPOOHBIM
CTaHapTaM U TexHu4YecKuM pernameHTam (I1K-23)

- Cnoco0eH TpUMeHSTh U paboTaTh C CUCTEMaMU yIIPaBIEHUS CETSIMU, YUUTHIBAs TTIaBHBIE
IIPUHLXIE UX TOCTPOoeHus u QpyHKmonuposauus (I[1K-31)

CopepxkaHue OUCIUTIIMHEL

P 1. ADXUTEKT LTE Tb E-UTRAN. ®yukIiny eNB

[Tepexop ¢ Texnonoruu WCDMA (UMTS) K cucTeMaM Ha OCHOBe MYJIbTUIITIEKCUPOBAHUS C
HCIIONIb30BaHKWEeM opToroHanbHEIX Hecyumx OFDM (LTE). Mcnonb30BaHue MHOTOaHTEHHAS
TexHosyorus nepegayu MIMO (Multiple Input Multiple Output). ITocTpoenue
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[PopuenTtupoBanHoi 6a3oBast ceTb LTE-SAE (System Architecture Evolution). [TpuHIume:
noctpoenus cetu paguopoctyna E-UTRAN (Evolved - UTRAN), dyakuuu eNode B

Paspen 2. Snementsl EPC 4. dyukiuu MME, SGW, PGW, HSS

Bazoas ceth LTE-SAE o6nvenunset cets paguogoctymna E -UTRAN u momen 6a30Boii cetu EPC
(Evolved Packet Core). 9nementsr EPC - MME, SGW, P-GW u HSS omnpenensiorcst Kak
(yHKIIMOHAJIbHEIE 9]IEMEHTHl CETU

Paspen 3. Ctek npotokonoB Uu uHTepderca MI0CKOCTH YIPABIEHUS

AHamny3 NPOTOKOJIOB CUTHANIU3ALKUU IPOQUIL II0/Ib30BaTensd PS ceTu TpeThero noKOJIeHus.
[ToctpoeHue cTeka npoTtokosioB Uu uHTep(delica MI0CKOCTY yIIPaBIeHUs CETA YEeTBEPTOTO
nokonenus. Oyukuuu npotokonoB NAS, S1-AP, RRC, PDCP, RLC u MAC

Paspen 4. Ctek npotokonoB Uu uHTepderca MI0CKOCTU IOIb30BaTeNsd

[TocTpoenue creka nmpotokoioB Uu uHTepdernca mmockocTu monb3oBartess cetu LTE. [IpoTokon
TyHHenupoBaHusi GTP-U

Pasgen 5. [Tpouienypa peructpaiuu nonb3oBartens (Attach) B cetu LTE

[Tpouenypa peructpaluu MOIb30BaTeNs peanoaaraeT B3auMOgeCTBIE CIIeIyIIUuX 00bEeKTOB:
- UE, eNB, MME, HSS, SGWu PGW. IToctpoerre MSC guarpamMmel 06MeHa COOOIIeHUSIMHU
MeX[y 9TUMU 06BeKTaMu C UcIojib3oBaHueM npoTokosioB RRC, S1-AP, NAS, Diameter u GTP-C
P II TEeHTUQUKAIUY 0db30BaTend B cetu LTE

Ina moctyna Kk LTE B E-UTRAN wucnons3yerca npouenypa IOATBEPXAEHUS IONIUHHOCTH
aboHeHTa u corynacoBanus kmwoueii - AKA (Authentication and Key Agreement). ®opmupoBaHue
BEKTOPOB ayTeHTU(PUKAIUU U K/Ttouel 6e301acHOCTH CO CTOPOHEL ceTu U co cTopoHsl UE. MSC
OuarpaMMbl B3aUMOOeHCTBUS QYHKIIMOHAIBHEIX 00hEKTOB

p 7.11 HOBJIEHWS 30HBI xenud (TAU) B cetu LTE

[Tpouemypa 0OHOBIEHHUS 30HHI CIIEKEHUS 3allyCKaeTCs IPU PerucTpalliy; IpU epeMelleHun
3apeructpupoBanHoit UE B HOBYyI0 30HY TA; mpu cpabaThiBaHUM TaliMepa IepUOguIeCcKOro
o0HOBNEeHU; Ipu mpotenype Attach; npu nepexone u3 GSM/UMTS B cetb LTE.
PaccmaTpuBaeTcs clieHapuil mepeMelteHus 3apeructpupoBadHoi UE B HOBYIO 30HY TA,
KOTOPOH HET B CIIMCKe 30H ClIexXeHus, 3ToT curucok UE mony4aeT npu npoueaype perucTpauun
ot MME

Pazpen 8. [Ipornenypa YCTaHOBNIEHUS Pe4eBOr0 COeQUHEHNUd ¢ ucnonb3oBaHueM IMS B cetu LTE
KonBeprenTHas ceTb Ha 6a3e IMS. MHTepdericr B3auMOOENCTBUS C CETSIMU TPETHETO U
YeTBEPTOr0 MOKOJIeHUU. [IPOTOKOJIBI IIJTIOCKOCTEX YIIPABIEHUS M II0JIb30BaTEIbCKUX JaHHbBIX
KOHBepPreHTHOU ceTu. MSC crieHapuil perucTpalyy nojib30BaTelNs B CETH

Pa3pen 9. CeTtu naTtoro nokoneHud. [Tapagurma ycuayr

Pa3HocTOpoHHNE BeKTOpa TpeOoBaHU CeTell MATOro moKoneHus. [lupamMuma ycmyr
BLICTPOEHHAS B pe3y/ibTaTe YIOBIETBOPeHUS 9Tux TpeboBanui. Tpu BepumHe - eMBB, URLLC,
mMTC. YcoBepieHCTBOBaHHas MKXPOKOIOIOCHas MoOunbHasa cB13b eMBB (Extreme Mobile
BroadBands). BricokoHagexkHasi MexkKMallliHHASA CBA3b C HU3KUMU 3a[epXKKaMHU U BEICOKUM
ypoHeM mobunbHocTH URLLC (Ultra-reliable and low latency communications). MaccoBas
MexMalIrHHas cBsizb mMTC (Massive MachineType Communications)

P 1 HOBHBIE IPUHINIEL IOCTPOEHHUS CeTel

Pa3menenue ceTeBHIX Y37I0B Ha 39JIEMEHTH II0CKoCTH nonb3oBaTens UP (User Plane) u
aneMeHTH! I1ockocTy ynpasnerus: CP (Control Plane). Pa3meneHue ceTeBEIX 97IEMEHTOB 110
ceteBblM cermeHTaM (Network Slicing), ois oka3aHUS pa3IUYHBIX YCIIYT ONpeneeHHbIM
rpynnaM nosnb3oBaTesei. [locTpoeHre KOHBEPTEHTHOM apXUTEKTYPhI, 00 beJUHSIOEN
pa3IMYHbIe TUIIH CEeTeN OOCTYyIla C eAUHOU ONMopHOU ceThio 5G. TlogmepkKa equHbIX
aNrOPUTMOB U NIPOLEAYP ayTeHTU(PHUKAIMY He 3aBUCAIINX OT TUIA CeTH HocTyma. [logmepxka
POYMMHTa C MapuUIpyTH3anuen Tpadruka Kak yepe3 JOMAIIHIOI0 CETh, TAK U C BEIXOOOM B CETh
repenayu OaHHBIX U3 rocteBou cetu (Local breakout

97




OO611ast TPyA0EMKOCTDb OUCLUATIINHEL
108 gac(oB), 3 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

b1.B.30 Apxumexmypa cemeii NGN

Ilenu ocBOEHUS OUCLUUIIIUHEL

Llenbio penofaBaHus OUCLHUIIIUHLEL «ApxuTekTypa ceted NGN» aBnsercs:
U3y4YeHVe BOIIPOCOB 3BOIIOLKY [P TeXHOIOTUY, CeTeX CBI3U HOBOT'O IIOKOJIEHNS,
apPXUTEKTYPHl U CTPYKTYPHL 9JIEMEHTOB, KOTOPHIE OPTaHU3YIOT CETH, a TaKXKe U3y4YeHUe
HOBHIX IIPOTOKOJIOB, UX B3aMMOCBSI3b, IIOPSAOK padoTH 1 ¢hopMaT COOOIIEeHNH.
B pe3synbTare u3y4eHus OUCIUIIAHBL Y CTYOEHTOB JOMKHBI COOPMUPOBATLCS 3HAHHUS,
II03BOJIAIOLIVE B KpaTyaulllie CPOKYA OCBOUTHCS C HOBEIM IIPOTOKOJIOM, TEXHOJIOTUEN,
YCIIyTOY B CeTU CBA3U HOBOTro nokoneHus (NGN)

MecTo pucuuniauHel B CTpyKType OI1

Hucnunnuaa «ApxutekTtypa ceter NGN» B1.B.[I1B.01.01 gBnsgeTcsa AUCLUUNIUHOU 10
BEHIOODPY 4acTH, popMuUpyeMoit ydacTHHKaMHM 00pa30BaTebHEIX OTHOIIeHuH 61oka 1
yueOHOTO IJlaHa NOATOTOBKM OakKalaBpuaTa IO HampaBineHHio «11.03.02
HNHpOKOMMYHHUKAIIMOHHLIE TEXHOJIOTUM U CUCTEMEI CBI3U». MCXOOHBIM YPOBEHb 3HAHUU
U YMEeHUM, KOTOPHIMU [OJIKeH o0nafaTh CTYOEeHT, IPUCTyIas K U3y4eHUI0 JaHHOU
OUCLUIIINHBIL, ONpPefensaeTcsd U3yYeHHEeM TakKuX OUCLUIIINH, KaK «MylIbTHUCEPBUCHBIN
pnoctyn»; «OcHOBH IP-koMMyHUuKauumu»; «CeTUu CBA3U U CUCTEMBH
KOMMyTaluu»; «TeleKOMMYHUKAIUOHHBE MMPOTOKOIBI».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

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

- CrmocoGeH OCyIIeCTBISATh PA3BUTHE TPAHCIIOPTHRIX CETeH U CeTel Imepeqayd MaHHBIX, BKITIOYAs
CeTH PAagUOMOCTYIa, CIIyTHUKOBEIX CHCTEM, KOMMYTAIIMOHHEIX ITOJICHCTEM U CETEeBBIX IIaTGHOpM
(TIK-9)
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- CrtocoGHOCTE OCYIIECTBIIAITE MOHTAXK, HACTPOMKY, PETYIIUPOBKY TECTUPOBaHUE 000PYIOBaAHMUS,
0TpaboTKy pekuMOB paboTkl, KOHTPOJIb IIPOEKTHHIX ITapaMeTpPOB PaO0ThHl U UCIIBITAHUS
o0opymoBaHus CBsI3u, oOecreueHre COOTBETCTBUS TEXHUUECKUX [TapaMeTpOB
MH()OKOMMYHUKALIMOHHBIX CUCTEM U /MJIM UX COCTABJISIONIUX, YCTAHOBIIEHHBIM
3KCIIJTyaTalliOHHO-TexHu4YeCcKuM HopMmaM (ITK-11)

- Crioco6eH MPUMEHSTh IPUHIUIIE 9KCIUTyaTalluy CeTel CBSI3M, OCHOBHBIE METO/IbI aHATHM3a
TEJIEKOMMYHUKAIIMOHHBIX CETEN U CHCTEM, UCIIOIb3yEeMble CUCTEMbI CUTHAIU3ALUN U
IIPOTOKOJIbI, VYUTHIBATHE COBPEMEHHEBIE HAIIPABIIeHUST PA3BUTHS TEJIEKOMMYHUKAIIMOHHEIX CeTen
U cucTeM, ocobeHHOCTH peanu3aiuu ycnyr ([1K-32)

CopepxkaHue OUCIUITINHEI

Paspen 1. CeTeBrie IpOTOKONE U perneHnd 1jig NGN
0630p npoToko1oB VoIP u ux npuMeHeHue [ padoTh ceTeit NGN, 0c06eHHOCTH apXUTEKTYPHI

NGN gnsa nporokomnoB VoIP. [Tporokon MPTCP.

Paspen 2. VpoBHY apxuTteKTypsl NGN

[TpuMepsl apXUTEKTYPHBIX pelleHui A nocrpoerus ceteit NGN, BapraHTH IOCTPOEHUE CETU
NGN.

Paszgen 3. Jlornyeckre 00BbEKTHL

[TousiTue noru4yeckoro (GyHKIMOHATIEHOTO) 00beKTa. BupTyanusamnusa QyHKIuN 000pyIoBaHNs
NGN.

Paspen 4. Softswitch

[TonsaTre 1 0OCHOBHEIE onpefeneHus. KoHuenuus. Apxutekrypa. [IpoTOKOJIHL.

Paspgen 5. SBC

OCHOBHBIE OTIPeieNIeHUs U apXUTEKTypa. MecTo B paMKax apXUTeKTyphl SoftswitchNGN.

P FM

KoHuenuus KoHBepreHuu GUKCUpoBaHHON U MOOMIbHOM cBsizu. Yenyru FMC

P 7. ADXUTEKT TISPA

[Tpoext TISPAN. Ero 3agaun u QyHKIUU. ADXUTEKTypa

P [Togcucrema IM

Ynpasnenue cetsimu NGN ot 3GPP. Softswitch B MoOunbHEIX ceTsix. OyHKIMOHATILHEIE
BO3MOXKHOCTHU. ApXUTEKTYypa.

Pasgen 9. ApxutekTypa SAE
Pemenns 3GPP gns unTerpamuu ceteidr NGN ¢ He-IP-ceTsamu.

Pazpen 10. Texnonoruu 4 u 5 G. UTRAN. IlepcuekTushl ceterr NGN
Texunomorusa LTE u LTE Advanced. Bnusinue HOBBIX CETEBBIX TEXHOJIOTUY Ha apXUTEKTYPYy
NGN/. Ocnosneie TpeHps pa3Butus ceteit NGN. SDN. IoTIIoTpy NGN.

OO61mast TPyHOEeMKOCTD HUCITUIIINHEL
108 gac(oB), 3 3ET
®opMa MpoMexKyTOYHOM aTTeCTalluu

3auer
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B1.B.31 HeauHelHasi onMuKa u aKkmueHble KOMNOHEeHMbl

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpemnofaBaHus QUCHUIIIUHLL « HenrHelHAs ONTUKA U aKTUBHEBIE
KOMIIOHEHTHI» SIBJISAETCH:

npuoOpeTeHNe TEOPETUYECKUX 3HaHUM (HU3MYECKUX ITPOLIECCOB B3aUMOIECTBUS
BBICOKOMHTEHCHBHOI'O ONITUYECKOT0 U3JIyYeHUS C BEIIeCTBOM U PaCIpOCTPaHEeHUs
M3JIyYEeHUS B ONTHYECKUX BOJIOKHAX C YUETOM JIMHENHBIX U HEJTMHEMHBIX
IIPOLIECCOB, NOIy4YeHNe IPaKTUUYeCKNX HaBEIKOB B BEIOODE, UCCIENOBaHUY U pa3paboTke
ONITUYECKUX YCUNUTENIEN U ITpeoOpa30BaTeliell, a TakXKe B IPOEKTUPOBAaHUY BOIIOKOHHO-
ONTUYECKUX CUCTEM CBS3HU.

MecTo pucuuniusel B CTpykType OI1

IucuunnnHa «HenuHelWHasd ONTHKA W aKTHBHBIEe KOMIOHEHTH» b1.B.31 aBnsercsa
OUCILUIIIMHON YacTH, GOPMUPYyEMOU y4aCTHUKaMU 00pa30BaTeIbHBIX OTHOLIEHUY OI0Ka
1 yuyebHOTrO mjaHa NOATOTOBKM OaKalaBpuaTa IO HampaBineHu «11.03.02
VHpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBHl CBSI3U». KM3ydeHUe OAUCLUIIUHBL
«HenuHeWHas ONTHKA U aKTHBHEIE KOMIIOHEHTHI» ONMPAETCS Ha 3HAHUU OUCITUTLINH(BI)
«®u3uka»; «®U3MKa U TEXHUKA ONTHYECKOM CBI3U».

TpeboBaHus K pe3ylIbTaTaM OCBOEHUS

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

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

- Cnioco0eH oCyIIecTBAAT, 000CHOBAHHBIM BEIOOD ¥ aHAJIM3 MaTePUaioB, KOMIIOHEHTOB U
YCTPOUCTB [JIsI CUCTEM TeJIeKOMMYHUKALIUM, BK/II0Yasi KOMIIOHEHTHl U YCTPOKUCTBA, OCHOBAHHEIE
Ha npuHIunax GotoHuku u ontouHpopmatuku (I1K-33)

- CriocoGeH K BHIOOPY ¥ aHaMu3y CTPYKTYPHBEIX CXeM, HH()OPMALXOHHBIX TEXHOIOTUH,
371€eMeHTHOU 6a3bl BLICOKOCKOPOCTHAIX ONTUUYECKUX CUCTEM CBS3U AJISI TPAHCIIOPTHHIX CETEN U
ceteu goctytma (I1K-34)

- Crioco0eH OCyIIeCTBASATh MaTeMaTHUUYeCKoe MOfeIupoBaHue NHHOKOMMYHUKAI[MOHHBIX
YCTPOUCTB, CUCTEM U IIPOLIECCOB, OCHOBAHHLIX Ha MIPUHIIUINAX 3JIEKTPO- U OITOTEXHUKY,
3NeKTPOHUKHY, PoTOHUKM U onTonHpopmaTuku (ITK-35)

CopepxkaHue OUCIUTIIMHEL

Pazpen 1. [Tpo1ieccrl pacopoCTPaHEHNUS ONTHYECKOT0 U3NVYEHNS B ONTHYECKNX BOTOKHAX B
TMHENHOM IPUOITHKEHNH.,

Oco6eHHOCTY PacIPOCTPaHEeHUS CBeTa B BellleCTBe. 3aTyxXaHUe U gucnepcus. [ucnepcus
TPYIIIOBEIX CKOPOCTEN. B3auMongencTBre U3nydeHus co cpenoi. OCHOBHBIE ITapaMeTph
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COBPEMEHHBIX ONITUYECKUX BOJIOKOH.
Pasmen 2. OGmue cBeleHNs 0 HeIMHENHLIX SIBIIeHUIX B QU3WKEe U ONTHKE

Knaccudukanus THHEWHBIX ¥ HEIMHEUHHIX SBIEeHUU. BnusHue 31eKTPOMarHUTHOW CBETOBOK
BOJIHHI Ha ITapaMeTPHl ONTUYECKOU cpefbl. OOTOMIOMUHUCIIEHIINA. BusiHNe HETMHEWHBIX
SBJICHUY Ha pacIpoCTpaHeHNe U3IyYeHHUs 10 ONTUYECKUM BOJIOKHAM Pa3JIMYHBEIX TUIIOB.
BrinpsimneHue cBeTa. ['eHepanus BTOPOU U TPETheX TapMOHUKH.

Pazpen 3. 9ddeKThl, CBI3aHHBIE C HEIUHENHLIM IIPeIOMIeHHeM CBeTa

9ddekT Keppa. Pa3oBasg caMOMOAyIALNS, KPOCCMOTYIALUSA. TeopeTudeCcKoe ONucCaHue u
3KCIIepMMeHTaIbHbIe UCCIeNoBaHus ()a30BOM MOOYISALUYA U KPOCCMOOY ALY,
CamodokycupoBKa CBeTa. YCIIOBUS [AJIST BO3SHUKHOBEHUS ONTUYECKUX COMUTOHOB. CONUTOHHLIE
OTNTUYECKUEe TUHUYU CBI3U

Paspen 4. YeTsipexBonHoBoe cMetenune (YUBC).

TeopeTrnyeckoe onrcaHue U SKCIIePUMEHTAIbHOE UCCIIeq0BaHe YeTHPEXBOIHOBOTO
cMetieHusi. KonmyecTBo KOMOMHAIMOHHBIX 9acToT. IpdekTuBHOCTs UBC. Yuer YBC mpu
npoektupoBanuy BOCC ¢ DWDM. BnusiHue Ha BOOKOHHO-ONTAYECKUe cucTeMbl cBs3u (BOCC)
C MyJbTHUIIEKCUPOBaHUEM B BOJIHOBOM 00acTu (DWDM). BonnHOBEIE KOHBEPTEPHI.

P BOJIOKOHHO-ONTHYECKH UIATENIN H HOB KO3eMeIbHbIX 3]IEMEHTOB
Knaccudukalius, TpUHITUI OEHCTBUS, KOHCTPYKIINY, ITapaMeTphl, 0071acTH ITPUMEHEeHHU s
BOJIOKOHHO-OIITUYECKUX YCUIIUTENIE Ha OCHOBE PEeIKO3eMeJIbHEIX 9]IEMEHTOB. PacyeT
IapaMeTpPOB ONTUYECKUX ycunutene. [Ipaktuyeckas pa3paboTka ycunutenei ans BOCC.

P BrIHYXKeHH dHie MaHpenbintTamMa-bpu H

JIuHeVHOe U HEJIMHEVHOe pacCesHUe U3JIyYeHus B ONITUYECKUX BOJIOKHaX. Paccesnue Panes.
TeopeTryecKkoe ONKMCaHue U SKCIePUMEHTAIbHOE UCCIIef0BaHUE BEIHYKIEHHOTO pacCesiHus
ManpgenbiiTaMMa-bpuIosHa. YUeT 3Toro SBiaeHus npu npoektupoBanum BOCC.
Hcnonb3oBaHue A1 QUarHOCTUKY JIMHEMHBIX TPAKTOB.

Paspmen 7. BeinykneHHOe KOMOMHAIIMOHHOE paccesHre PaMaHa.

[TpuHIUI OeNCTBUS, KOHCTPYKIINY, ITapaMeTphl, 06J1aCTH TPUMEHEHUS ONTUYECKUX
YCUTIATEJIEH, UCIIONb3yIomuX 3ppekT Pamana. CxemMbl Hakauku. Mcrmonb30BaHue B BOJIOKOHHO-
ONTUYECKUX CETSIX CBA3U. PaMaHOBCKUE NTa3epshl.

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

DK3aMeH

B1.B./IB.01.01 OcHoebl 06pabomku u3obdpasiceHuli 6 6udeoUHPOPMAUUOHHBIX
cucmemax

e ocBOEHUS TUCUUIIIUHEL

Llenbio mpemnofaBaHus QUCHUIIIUHL «OCHOBH 00pab0oTKYM M300pakeHui B
BUIeOMH(OPMAIMOHHEIX CUCTEMAX» SBIISIETC:

o0y4yeHMe CTy[IeHTOB OCHOBaAM MeTOH0B 00paboTKM n300paxkeHu B
BUIeOMH(OPMAIIMOHHEIX CHCTEMAaX, B TOM YHCJIe - B CUCTEMaxX LKU(POBOTro TeIeBUEHNUS.
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MecTo gucuunIuHLL B CTPyKType OI1

Oucnunnuia «OcHOBH 00paboTkKu u300paxXxeHUM B BUAEOMHGOPMAIMOHHBIX
cuctemax» 51.B.JIB.01.01 sBnsgeTcsa OUCHUIIIUHON IO BEIOOPY YacTu, GopMUpPyEMOi
y4acTHUKaMu 00pa30BaTeIbHBEIX OTHOIIEeHUU 6n0Ka 1 y4eOHOro mjaHa MOATOTOBKHU
OakanaBpuarta 1o HampaBneHu0 «11.03.02 MHGDOKOMMYHUKAIIMOHHEIE TEXHOJOTUU U
CHCTEMEI CBSI3U». VICXOOHHIN YPOBEHb 3HAHUYU M YMEHUM, KOTOPHIMU [I0JIKEH 00JlafaTh
CTYHEHT, NpHUCTyIasi K H3yYUYEeHWI0 [aHHOW [QUCUUINJKUHBE, ONpenensgeTcs
U3y4YeHHWEM TaKuX OUCLHUNNUH, KakK «MaTemaTuka»; «dusuka».

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)

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

CopepxkKaHue OUCLUIIIUHEL

Paspen 1. OcHOBHBIE TapaMeTPhl BUOEONHPOPMAIIMOHHEIX CUCTEM.

[MousTHE 0 BUOEOMH(POPMAIIMOHHOM cucTeMe. MeXnyHapooHbE CTaHAAPTH B o6mactu BUC.
AHanoroBeie ¥ IX(POBLIE CUTHAIILI U300paKeHUS

Pasgen 2. Ananoroseie BUC. ®opMupoBaHKe CUTHAIOB SPKOCTHU U LIBETHOCTH.
Bocnpou3ssenenue n3obpaxenuit B BUCAnanorossie BUC. ®opMupoBaHNE CUTHAIIOB SPKOCTHU U

1BeTHOCTH. Bocmpou3ssenenue n3obpaxennit B BUCMM
dopmuposatenu “"cBeT-curaan”. PopmMupoBaHUe CUTHAJIOB IPKOCTHU U LIBETHOCTU. ['aMMa-

Koppekuud. LIseTokoppekuus. opmMupoBaTenu "CUrHas-CBeT"

P 51 Bele BU " Basd TKa U KEeHUN

IucKpeTH3alys U KBAHTOBAaHNE aHAJIOTOBLIX CUTHAJIOB U300pakeHus. Y CTpaHeHe
M30BITOYHOCTH. AMOUTUBHAS U MeOUaHHas QUIbTPAIUS IIIyMOB.

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL
108 gac(oB), 3 3ET
dopma IpOMEXYTOUHOM aTTeCTalluu

3auer
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b1.B.IB.01.02 Cucmembl omobpajdiceHus1 uHpopmauuu

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpemnomaBalus OUCHUTIINHEL « CHCTEMBI 0TOOpakeHusT “HGHOPMAIIIH »
SIBJISIETCS:

n3ydyeHne GU3NIeCcKux MPUHIUIIOB PAOOTH OIITO3IEKTPOHHBIX YCTPOUCTB AJIs
3alMucy, XxpaHeHus, 00paboTKu U oToOpaxKeHus HHPOPMAaIliU, UX KOHCTPYKIIUN U
TIapaMeTpOB.

MecTo pucuuniavHel B CTpykType OII

OucuunnvHa «CucteMmsl oTtobpaxeHus uH@opmauuu» B1.B.[1B.11.02 saBnsercs
OUCLUIIIMHON 10 BEIOOPY BapuaTHBHOM 4YacTu 0j0Ka 1 y4eOHOro mjaaHa MOATOTOBKHU
O6akanaBpuarta mo HampaBneHuio «11.03.02 UHGOKOMMYHUKAIIMOHHBIE TEXHOJIOTUHN U
CHUCTEMEI CBSI3U». VICXOMHBIN YPOBEHb 3HAHUU M YMEHUM, KOTOPHIMU [IOJIKEH 00JlafaTh
CTYOEHT, NpUCTyHasd K H3YUYEHUI0 [OaHHOU [AUCLUNIMUHLE, OINpemensaeTcs
U3y4eHVeM TaKUX [OUCLUUIIWH, KaK «BrlyucnutenbHas U MUKDPOIIPOLECCOPHAs
TEXHUKAa»; «OONTO9NMEKTPOHHE € u KBAaHTOBHIE npubopH u
ycTpoucTBa»; «CXeMOTeXHUKa».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAllpaBjieH Ha GOpMUPOBaHNE CIIeAYIOMNX KOMIIETEHITIN:
B cootBeTctBUHT ¢ PTOC:

- Crioco6GeH MCIONIb30BATh MOJI0XKEHUS, 3aKOHBEI 1 METOIbl €CTECTBEHHBIX HayK ¥ MaTEMaTUKU
OJIs pellleHus 3afay nHxkeHepHoU mesatenbHOoCTH (OITK-1)

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

CopepxkaHue OUCIUIIINHEI

Pazpen 1. OnTuyeckue yCTPOKCTBA 3allUCH, XPaHEeHUS U CUUTHIBAaHUSA HHOOPMAIINH.

Ou3nyecKre NPUHIUIE U 3GGEKTH, UCIOIb3yeMble [ OITUYECKON 3allUCH, XpaHEeHUS U
cYuTHIBaHUS UHGopMauuu. [110THOCTH 3anucu. CKOPOCTH 3aMUCH U CUUTHIBAHUS.
KoHcTpyKiny, QyHKIMOHATBHEIE U TPUHIUITAAIBHBIE CXEMBI YCTPOMCTB ONTUYECKON 3AMUCH U
CYUTHIBAHUS. BUIEONMCKY, MarHUTOOIITUYECKHE TUCKY, TONOrpaduIeCcKre 3allOMUHAIOIINE
ycTpoiicTBa. [IepCcreKTUBE Pa3BUTHUS

Paspgen 2. l'onmorpaduyeckre yCTPONUCTBA OIS 3aMUCH, XPAHEHUS U CYUTHIBAHUS HHOOPMAIIUH.
TeopeTruyeckue 0CHOBBI IojIorpaduyecKol 3aIiCcy BOJTHOBHIX MMOJIel pu3ndecKux 06bEeKTOB C
LIEJIBIO CO3MIaHMs YCTPOMCTB ¥ MpUOOPOB IJ1s1 XpaHeHUsT HHGOPMalUY, a TaKXKe [T
HCCIIEOBAHMS [TAapaMeTPOB U XapaKTEPUCTUK (PU3UUECKUX TOJIEN U TEXHUYECKUX 00HEKTOB.
TpebGoBaHMS K UICTOYHUKAM OMOPHOT0 U3Iy4YeHus. M crnonbp30BaHre roorpapuieckux
TEXHOJIOTUI B PaJUOOITHKE, YCTPOMCTBAX NHDOKOMMYHUKAIMHI. PerucTpupyolye cpensl qis
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ronorpadguyeckoy 3anucu. ['onorpapuieckre n3MepeHusl.

Paspen 3. OCHOBEI ONTHYECKHUX METOI0B 00paboTKy nHGDOPMALNI

CTpyKTypHas cxeMa yCTpoicTB 06paboTku undpopmaiuu. [IpeobpasoBanue ®ypre. JIMHIEHL.
[TpocTpaHCTBeHHEIE TapMOHUKHU. ONTHYECKHe TPaHCIapaHTHL. [IpocTpaHCcTBeHHAs QUIIbTPALIKS.
Paspen 4. KOMIOHEHTEI ONTUYECKUX CHCTEM 00paboTKM MHGOPMAIIUH.

KoHCTpyKIMY 1 TapaMeTphl IPOCTPAHCTBEHHO-BPEMEHHBIX, aKyCTOOITUYECKHUX,
371EKTPOONTHYECKUX ¥ MAarHUTOONITUYECKUX MOAYISATOPOB CBETa. METOAB MaTeMaTHU4eCKOTO
OTIMCAHUS U PAcCYeToB.

Paspen 5. OnTuyeckue cucTeMbl 0TOOpaxkeHuss nHOOPMaIuu

[TpuHIMIE pab0TH, KOHCTPYKLUKWYU UHAWKATOPHBIX TPUO0POoB. CBETOAMOTHEIE,
371eKTPOJIIOMUHUCIIEHTHEIE, BAKYYMHEIE, Ta30-Pa3psAfHble XKUIKOKPHACTAINYeCKre
MHOUKATOPHL. [TMCKPETHLIE MHOUKATOPH. MHOUKATOPHEIE TPUOOPHL.

Paspen 6. CxeMOTEXHUKA ONTUYECKUX CUCTEM 0TOOpaxKeHusT nHGOOPMAIIUH.

CTpPYKTYpHBIE U TPUHIIANINAIBHEIE CXEMBI YIIPABNIEHUST UHONKATOPHLIMY ITpUOOpaMH.
ANTOPUTMEI ¥ IIPOTPAMMEBI [JIT MUKPOIIPOIIECCOPHBIX CUCTEM, YIIPABJISIONINX YCTPONUCTBAaMU
oToOpaxeHuss HHGOPMAITUH.

P 7. 3MepeHrs IapaMeTPOB ONTUYECKHUX CUCTEM OT XKeHUI UH MAalluK
MeToms! 1 IPpUOOPEL It U3MEPEHUS ONTUYECKUX U TEKTPUIECCKUX ITapaMeTPOB YCTPOMCTB
oToOpaxeHuss HHGOPMAIIUH.

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

3auer

b1.B.[IB.02.01 HumepHem sewetii

Llenu 0CBOEHMS TUCLUUIIINHEL

Llenbio mpenofaBaHus OUCHUIINIUHEL « MTHTepPHET Belllel» SBISeTCS:

M3y4eHle OCHOB IIOCTPOEHMS CaMOOPTaHU3YIOIIUXCS CeTel, 3HaKOMCTBO C
KoHIlenIuel MHTepHeTa Belrel, BCEIIPOHUKAIIIUMY CEHCOPHLIMHU CETSIMH,
0eCIIpOBOMHBIMY CAMOOPTaHU3YIONUMHUCS CETSIMU M CAMOOPTaHU3YIOMIUMUCS CeTSIMU
IJIS aBTOTPAHCIIOPTA, a TakXke 0030p OCHOBHABIX ITPOTOKOJIOB YIIPaBIE€HUS TOCTYIIOM K
cpene mepefayyl, MapIIPyTU3alliid U TPAHCIOPTHOTO YPOBHSA. [uciunnuHa «MHTepHeT
Belllel» MomXKHa obecreynBaTh GOpMUpOBaHUEe pyHIaMeHTa MOATOTOBKY OyIyIIHUX
CITeITMAINCTOB B 00JIaCTH MPUHITUIIMAILHO HOBBIX CETEH CBSI3M, a TaKXKe CO37aBaTh
HeoOxomuMyto 0a3y OISl YCIIEeITHOTO OBIafeHus IOCIeAYIOUIMMU CIIelualbHBIMA
OUCIUIIIMHAMK Y4yeOHoro miaHa. OHa JoKHa CIIoCOOCTBOBATh PA3BUTHIO TBOPYECKUX
CIIOCOOHOCTEN CTYNEHTOB, YMEeHUIO (HOPMYIMPOBATh ¥ pelllaTh 3alaui U3y4yaeMou
CIIeIIMaJIbHOCTH, YMEHHUIO TBOPYECKH MPUMEHSITh ¥ CAaMOCTOSITEJIbHO MOBHIIIIATh CBOU
3HAHUS

MecTo pucuuniuHel B CTpykType OI1
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Oucuunnuia «MaTepHET Bemek» B1.B.J1B.02.01 ABnsieTcs OUCUUIIUHOMN MO BEIOODPY
yactu, popMupyeMod yyacTHHKaMu 00pa3oBaTeIbHBIX OTHOIIeHU 010Ka 1 yueOHOTO
nmjlaHa TOATOTOBKM ©OakKanaBpuaTa 0O HanpaBneHuo «11.03.02
NHpOKOMMYHUKAIIMOHHbLIE TEXHOJIOTUHM U CUCTEMEI CBI3U». MCXOOHBIM YPOBEHb 3HAHUU
M YyMeHWH, KOTOPHIMU [OJIKeH o0nafaTh CTYAEeHT, IPUCTyNas K M3y4eHUI0 JaHHOU
OVCLVIIIVHEL, OIIpeeiieTCs U3y4yeHUeM TakKuX OUCLHUIIAH, KaK «BEICOKOCKOPOCTHEIE
ONTUYECKHUE CHUCTEMB CBSI3M [OJIs TPaAaHCIOODPTHHBIX CETEU U CeTeu
noctyna»; «KoMmmneioTepHoe obecliedyeHne pacyeTHO-IIPOEKTHOU U 3KCIIepUMeHTalbHO-
MCCJIeI0BaTEIbCKOU OesATEIbHOCTU Y.

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

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

- CrtocoGHOCTE OCYIIECTBIISITH MOHTAXK, HACTPOMKY, PETryIUPOBKY TECTUPOBAaHKE 000PYIOBAHMUS,
0TpaboTKy peKuUMOB pabOThl, KOHTPOJIb ITPOEKTHHIX IIapaMeTPOB PA0OTH ¥ UCITBITAHUS
o0opymoBaHus CBsI3H, 0OecredyeHre COOTBETCTBUS TEXHUUYECKHUX [TapaMeTPOB
MH(POKOMMYHUKAIIMOHHBIX CUCTEM U /UJIU WX COCTABIISIONINX, YCTAHOBIEHHBIM
9KCIIyaTallMOHHO-TeXHUYeCKUM HopMaM (ITK-11)

- Crioco6eH K MPOBEIEeHUI0 PeTrIaMeHTHBIX Pa00T Ha CETEBHIX YCTPOMCTBAX U MIPOrPAaMMHOM
obecrneyeHnr HHHOKOMMYHHUKAIIMOHHON cucTeMsbl (ITK-15)

- Criocob6eH pa3pabaThiBaTh UMUTAIMOHHEIE MOLEIM COBPEMEHHBIX IeTEPOTeHHBIX CeTe CBSI3U
¥ UCCJIeI0OBaTh IPHUHIUIE PYHKIMOHUPOBAHUS MIMPOKOTO CIIEKTPa TEIEKOMMYHUKAITMOHHBIX
TEXHOJIOTHU 1 TPOTOKO00B (ITK-38)

CopepxkaHue OUCIUTIIMHEL

P 1. UcTopus BUTHUS CeTell CBI3U HYe IPEeOIOCHIIOK OIS IOIBIeHNSI KOHIEeIINN
HurtepHeta B i. UHTEpHET 'O - CTPVKT TpPUINIMOHHEL ™= T 4] ™
KTPOMArHUTHEIE ¥ MOJIEKVIISPHEIE HAHOCETH
PaccMmaTpuBaeTCss HCTOPHUS PA3BUTHUS CETEM CBSA3U M IMIPEONOCHIIKY [JI BOSHUKHOBEHUS
kKoHUenuuu UHTepHeTa Belen. AHanu3upyeTcs npennoxenHas EsponerickuM Cow30M
Knaccudukaims ansg MHaTepHeTa Oyayinero B coctaBe: MHTepHeT miofe, UHTepHET Mefua,
HuTepreT ycnyr, UaTepHET 9Hepruu, MaTepHeT Bemeii. [10 KaxXgou U3 COCTaBIAIIIUX
MIPUBOMOSATCS ONPENeeHus U MePCIeKTUBL Pa3BUTHUSA. PacCcMaTpUBalOTCS IIPOPHIBHEIE
TEXHOJIOTHUHU [JI TpaxkaaHcKoro obmiectsa B CIIIA. [IporHo3upyeTcs: YUCI0 COOOIIeHU N AJist
Pa3IUYHbIX CUCTEM CETEH CBSI3U. BBOOUTCSA M aHANIU3UPYETCS MOHATHAE TPUIIJIMOHHBIX CeTel.
W3y4arwTcsa IPUHLUIE IOCTPOEHUS U HOBHIE 3alayul 110 peau3alluy JIeTalIINX CEHCOPHAIX
ceteil. [IpuBopuTCa Knaccupukaiysg HaHOCETEX Ha 3JIEKTPOMArHUTHEIE M MOJIEKYJISIPHEIE.
PaccmaTprBarTCs BO3MOXKHBIE BApHaHTHI peanu3alliil HaHOCETe! B TeparepiioBOM JHalla30He.
Pazpen 2. Ad Hoc unm camoopranu3ywomuecs ceTd. [IpunoxeHns caMOOPraHn3yIIIUXCS
ceTeli. BcenmpoHMKAIOIIME CEHCOPHBIE CEeTH KaK TeXHOJIOTHYecKasd OCHOBA BHeIPEHUS
kKoHlenuuu UHTepHeTa Bemen.. KnacTepu3aliusa CEHCOPHLIX CETEH U OCHOBHBIE METOIBI
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KJIaCTePU3alnK, BKII0Yasa 0M0mono0HbEIe anropuTMel.. OCOOEHHOCTH ceTeBoM 6e30IacHOCTH B

CEHCOPHHIX CEeTHX.
PaccmaTpuBaloTCs onpefesieHre U IPUHIUIIEL TOCTPOEHUS CAMOOPTaHU3YIOUIUXCS CETEH.

AHanmu3upyTCs Hauboee U3BECTHHIE IPUITOKEHUS CAMOOPTaHU3YIOIIUXCS U
BCETIPOHMKAIONINX CEHCOPHHIX ceTel. Mi3y4yaeTcst KilacTepu3alius CEHCOPHBIX CeTel.
PaccMaTpuBalOTCS ¥ aHATM3UPYIOTCS HOBHIE aJITOPUTMEI BEIOOPA TOJIOBHOTO y3/ia B CEHCOPHBIX
CEeTSX, B. TOM 4ucIie 6uomnomobHbIe. AHANMU3UPYIOTCS ¥ CPAaBHUBAIOTCS IIPOTOKOJIBI [JIST
BCETIPOHMKAIONINX CEHCOPHHIX CeTel. AHATM3UPYIOTCS 0COOEHHOCTH 00ECIIeUeHUST CETEBOU
0e30IIaCHOCTH ¥ HOBEIE BU/EI aTaK B CEHCOPHEIX CETSX.

Paspen 3. Cetu M2M. Knaccudukanus cetett M2M 1o Bugam Tpaduka. Momenu Ois
0IIOCPEeI0BAHHOIO ¥ NICEeBIONEeTePMUHUPOBAHHOIO Tpaduka. [TyacCOHOBCKUY, CaMONONO0HEIN U
AHTUIIEPCUCTEHTHHIY Tpaduk. BnusHuue Tpabrka M2M Ha KauecTBO 00CTYKUBAHUS

TPAOUIIMOHHLIX YCAYT CBI3K (peub, BUIEO, NaHHbE). CIIocoOLl YMEHbBIIEHUS BIUIHUS TpaduKa
M2M.

PaccmaTpuBamTCS ceTu MalllMHa-MalrnHa M2M U IPUHIUIE UX TOCTPOoeHus. [TpoBoauTcs
Knaccudukaius cetert M2M no Bugam Tpaduka. [IpuBoasTCS MOIOENH [AJIST OIIOCPEIOBAHHOTO U
TICEBIOMIETEPMUHUPOBAHHOT0 Tpaduka M2M. M3y4yaloTcs MOHSITUS TyaCCOHOBCKOTO,
caMoIomoOHOr0 ¥ aHTUIIEPCUCTEHTHOT0 TpaduKa. PaccMaTpuBaioTCs mpo6aeMbl 00CTyKUBaHUS
TpaduKa MallliHa-MalluHa B ceTAX cucTeM anutenbHou sosouuu LTE (Long Term Evolution).
H3yyvaeTcs gons u pacnpenenenue Tpapuka M2M B cmapTdoHax. PaccMaTpuBaloTCs METOMIBI
yMeHbIIIeHUus BIUSHUS Tpaduka M2M Ha KauecTBO 06CTyKUBAHUS TPANUIIMOHHBIX YCIIYT CBSI3U
(peub, BUIEO, MaHHLIE).

P 4, MHTEeNnneKTyalIbHble TPAHCIIOPTHEL ™ (UTC). CTpYKT HUTC.AdH TV 0119

TpaHcnopTHHIX cpencTB VANET. Apxutektypa ceteli VANET. Oco6eHHOCTH Ilepenayu

coobienntt 6e3omacHocT yepe3 cetu VANET.
PaccmaTpuBatoTcsl mHTeIeKTyasbHble TpaHCOpTHEIE ceTH (MTC) KakK KOHBEpreHTHas

3BOJTIOLIUST COBPEMEHHBIX TEXHOJIOTUM 6eCIIpoBOAHOM CBsI3u. M3y4atorcs 1enu u 3amauu UTC, a
TaKXXe MEeTOObl uX mocTtuxkeHus. [IpousBomutcs knaccudukamus Ad Hoc ceteit ons
TPaHCIIOPTHHIX CPEMCTB C TOYKHU 3PEHUS apXUTEKTYyp OCTpoeHus. PaccMaTpuBaeTcs
BO3MOXKHOCTB Nlepefady pa3luYHbIX BUNOB TpadrKa (peds, BUAeo, naHHbe) yuepe3d cetu VANET,
a TakKXe KX B3auMOBIUsgHUe. MccrnenyeTcs BIUsSHNUE BHEITHUX (PAKTOPOB (OKpyXKeHUe,
MIJIOTHOCTb TPAHCIIOPTHOTO IMOTOKA) Ha XapaKTEPUCTUKY IlepefaBaeMoro tTpaduka.

Pasmen 5. OGnayHble CepBUCH IS MONKI0YeHNs MHTepHeT Beleli. KauecTBO 00CIyKUBaHUS B

CETSX CBSI3M OOIIEro I0Ib30BaHNS U HOPMaTUBHO-TPaBOBas 0a3a [Iis MPOBEeNeHNS H3MEPEHUH.
PaccMaTpuBalOTCs CyLIECTBYOLINE 00TaYHBIE CEPBUCH IS MOAKIIoueHusT HTEepHEeTa Belle,

MHTep(erCh B3aUMOAENCTBUS, IPOTOKOJIE 00OMeHa faHHBIMU. KauecTBO 00CTyKMBaHUSA B CETIX
CBsI31 OOIIIEro MoJIb30BaHUS U UX IPUMEHUMOCTD CYIIECTBYIOIINX MTOAXOMIOB OIS IIepefaydnt
Tpaduka MHTepHETa Bellel. PaccMaTpuBaeTCs HOpMaTHBHO-IPaBoBas 6a3a [IJIsi TPOBeIeHUs
u3Mepenui B cetsix Ethernet, WiFi. ZigBee, Bluetooth u op. AHanu3upywTCS peKOMeHaaluu
Y.1540, Y.1541 u 3GPP.

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

3auer
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Bb1.B.[IB.02.02 TaxmuavHbiii HHmepHem u uHmepHem HaeblK08

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio penofaBaHus OUCHUIIIAHEL « TaKTUIbHEIN UHTEpHET U UHTEPHET
HaBLIKOB» SABJIAETCS:

OcBoeHue coBpeMeHHEIX KOHIenuui TaktunbHoro Mutepuera u UHTepHeTa
HaBLIKOB.

MecTo pucuuniusel B CTpykType OI1

[ucuunnvuHa «TakTunbHbENW MHTEpHET 1 nHTepHeT HaBHIKOB» B1.B.[1B.02.02 aBnseTrcs
OUCLUIIIMHON MO BHIOOPY YacTu, GOopMUPyeMOU ydyacTHUKaMHu 0Opa3oBaTebHBIX
oTHoueHuY 6moka 1 yuyeOHOro mJjaHa IMOATOTOBKM OaKajlaBpuaTa IO HaIllpaBJIEHUIO
«11.03.02 MapOKOMMYHUKAIMOHHBIE TEXHOJIOTUU M CUCTEMHBI CBA3U». WCXOOHBIN
ypOBEeHb 3HAHUU W YMEHUU, KOTOPHIMU MOJXKeH 00JlaflaTh CTYOEHT, IPUCTyIas K
VU3Y4YEeHUIO0 NaHHOU OUCLHUIJINHE, ONpeNeseTCcs U3yYeHUeM TaKuX OUCLUIIINH, KakK
«BBICOKOCKODPOCTHBIE ONITUYECKNE CUCTEMBI CBSI3U [OJI1 TPAHCIOPTHHEIX CETEH M CeTeu
noctyna»; «CeTu CBSI3U IATOr0 MOKOJIeHUs (5G)».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

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

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

- Cnioco0eH K TPOBENEHUIO PETTTaMEHTHLIX Pa00T Ha CETEBHIX YCTPOUCTBAX U MPOrPaMMHOM
obecreyeHNU HHPOKOMMYHUKAIMOHHOMN cucTeMHl (ITK-15)

- CnnocoOeH pa3pabaThiBaTh UMUTALIMOHHEIE MOIENIM COBPEMEHHEIX € TEPOTEHHBIX CETEN CBSI3U
¥ UCCJIEeI0BaTh IPHUHIUIE PYHKIMOHUPOBAHUS IIMPOKOTO CIIEKTPa TEIEKOMMYHUKAITMOHHBIX
TEXHOJIOTHU 1 TPOTOKO00B (ITK-38)

CopepxkaHue OUCIUTIIMHEL

Pa3pen 1. Benenue.
VicTopusi pa3BUTHUS IPENCTABIIEHUN O IIPUIIOKEHUSIX CeTel CBSI3U U TPeOOBaHUSX K CETSIM CBSI3U

Paspmen 2. [Ipunoxenns TaKTUIbHOTO MHTEPHETA
OnpepneneHve KOHIENUUM TaKTUIBHOTO UHTEPHETA. Pacmupernnue QyHKIUN CETEN CBS3H.
[IpuMepsl NIPUJIOKEHUY TAaKTUIBHOI'O MUHTEPHETA

Paspen 3. TakTUALHLIM HHTEPHET: HOBEIE TPEOOBAHUS K CETSIM CBI3HU
TpebGoBaHUS K HAJIe2KHOCTH ¥ KPYTroBOM 3amepxkKe. TpeGoBaHMs K KojeKaM. TeXHOJIOTHY CeTen
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cBs3u 5G

Pasmen 4. TakKTUNILHBIN MHTEPHET: KaYeCTBO 00CIYKMBAHUS

Hamenenus B TpeboBanusgx K QoS u QoE mis npumoxkeHu TaKTUIIBHOTO VIHTepHeTa.
Pa3paboTka HOBEIX METOHOB OIeHKH KauecCTBa Iepefaduu TaKTUIbHOM UHPOpMaIuu

Paspen 5. UHTepHET HABLIKOB

HMHTepHET HaBLHIKOB KaK pa3BuTHe KoHLenuui MHTepHeTa Bemiel u TakKTUTBHOTO UHTEPHETA.
HoBrle npumoxeHnus u TpeboBaHUs K CETH.

OO1mast TPYA0EMKOCTD TUCITUIIINHEL
108 gac(oB), 3 3ET
dopMa MpoMexKyTOYHOM aTTeCTalluu

3aueT

b1.B.1B.03.01 Ob6was ¢pusuyeckast no020moeKa

e ocBOEHUS OUCUUIIINHEL

MecTo guCUUIIKUHE B CTPYKType OII

TpeboBaHUS K pe3ylIbTaTaM OCBOEHUS

[Iportecc u3y4eHus: QUCLUUIIIMHE HallpaBjieH Ha (OopMUPOBaHUE CIEYIOUMX KOMIIETEHIIUH:
B cootBeTcTBUM ¢ PI'OC:

- CriocobGeH moamepKuUBaTh OOJIXKHBIN YPOBEHb (pU3M4UECKOM ITOATOTOBIEHHOCTH IJIsT 0O6ecrevyeHus
IIOJTHOLIEHHOM COITMaIbHOM U IpodeccruoHanbHou nesTtenbHocTd (YK-7)

CopepxaHue OUCIUIIINHEI

Paspmen 1. O6mias du3nyeckas ¥ CIOPTUBHAS MOOT0TOBKA. KoMIIeKCcHOe 3aHITHe

O6mas pu3nyeckas ¥ cruenuanbHas GuU3ndecKas IOAT0TOBKA. KoMmiekcHoe 3aHsaTHE. TeXHUKA
0e3onacHOCTH Ha 3aHATUSIX 1o O®II. MeTomKKa MPOBeIeHNST KOMIIJIEKCHOTO 3aHSITHUS;
[TpocTeiimre MEeTOOUKY CaMOOLEHKY ABUTAaTEIbHOM aKTUBHOCTU U CYyTOYHBIX S9HEPTeTUYECKUX
3aTpar. [loBhimeHre GyHKIMOHAIBHEIX BO3MOXKHOCTEH. Pa3BUTHE OCHOBHBIX ()U3UYECKUX KAUueCTB.
CrnenuasnbHble KOHTPOJIbHEIE yIpaxHeHus, TeCThl BCOK «['TO»

Pa3pgen 2. YCKOpeHHOe NepeaBUKeHNEe U IeTKasd aTaeTuKa

YckopeHHOe lepeBUKEHNE U JierKasd aTieTuka. MeToauKa UHOUBUAYAIbHOTO IIOAX0Ma U
IIPUMEHEHUS CPECTB /I HAallpaBIeHHOT'0 Pa3BUTHUS OTHEIbHBIX (GU3NIECKUX KaUueCTB.
YopaxHeHus O Pa3BUTHUSI CKOPOCTHO-CUJIOBHIX KAUECTB, CUIOBOM BEIHOCIIMBOCTH, OBICTPOTHI.
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CoBepIlleHCTBOBaHUE TeXHUKU Oera. [IPhIKKYM U IPHIXKKOBLEIE YIIPaXKHEHUS

Pa3pen 3. MMHACTHKA ¥ aTIeTHYecKasd IOOTrOTOBKA

['MMHAcCTHKa U aTneTudecKas IMOAT0TOBKA. MeTOObl CAMOKOHTPOIIS COCTOSTHUS 3MOPOBbBS,
(bu3nyeckoro pa3puTus, GyHKIMOHAIBHON IOATOTOBIEHHOCTH. YIIPaXKHEHNU A1 Pa3BUTHSA
JIOBKOCTH, CHJIBI ¥ CUJIOBOM BHIHOCIMBOCTHU. OBIafieHAe TEeXHUKOM BHITIOIHEHUS YIIPpaKHEHUU
aTJIeTUYEeCKOM I'MMHACTUKHI

Paspen 4. CnOpTUBHBIE W TOOBUKHBIE UTDHI

CHopTUBHBIE U ITOOBUKHBIE UTPHL. CpefcTBa U METOALI MBIIIIEYHOU pefaKkcaluu B cnopTe. OCHOBH
METOAUKU OpraHu3aluu CyferucTBa. Mrpel Ha MecTe, MaJIOIIOfBUKHEIE, IOJBUXKHEIE, CIOPTUBHEIE.
[TogBUKHBIE UTPHL C UCIIOIb30BaHKEM: 00Ilepa3BUBAIOIINX YIIpaXKHEHNUHN; TPUKIagHBIX
yIIpaKHEHUW; UTPOBHIX 3aflaHNM C 3JIeMeHTaMU JIETKOM aTieTuky, ¢pyroosna, 6ackeTbona,
BoJIer0oIa.

Pasgen 5. @uTHEC HKIIMOHAIbHASA TPEHUPOBKA

®uTHec, GyHKIIMOHAbHAS TPEHUPOBKA. MeTOOEl CaMOOLIEHKH CIelnalbHON QU3NIECKOM U
CIIOPTHUBHOM MOATOTOBIEHHOCTH. BocmuTanue HEOOXOOUMBIX PU3NUYECKUX KaueCTB 10 BUaM U
HalpaBieHusIM GUTHECA

P 2Ky3HeHHO HeOOXOOUMEIE VMEHNS ¥ HaBHIKH, [1 HOHAIbHO-IIPHUKIIaTHAS
¢u3nyeckas MoAroTOBKa

2Ku3HeHHO HEOOXOOMMEBIe YMEHUS U HaBHIKU. [IpodeccroHanbHO-IpUKIagHas Gusandeckas
IIOATOTOBKA. MeTOMMKM CaMOCTOSITEILHOTO0 OCBOEHUS OTHeNMbHEIX 911eMeHToB [II1PI1. MeTonuka
IIPOBEEHUS MPOU3BOACTBEHHOM T'MMHACTUKY C YUETOM 3aJaHHBIX YCIIOBUU U XapakKTepa TpyZda.
CoBepIIeHCTBOBaHUE IBUTATEIbHBIX ((U3NYECKUX KAUeCTB, IOBHIIIIEHNE (PYHKIIMOHATbHBIX
BO3MOXKHOCTeN. QOPMUPOBAHNE IICUXUYECKOU ITOATOTOBIEHHOCTH

OO11ast TPYMOEMKOCTh OUCIUTIIMHEL
328 gac(oB),
dopma IpoMeRyTOYHOU aTTeCTalluu

3auet

b1.B.[IB.03.02 AdanmauuoHHas (pu3uueckasi no020moeKa

Lenu ocBOeHUS OUCLIUITIINHEL

MecTo pucuuniavHe B CTpyKType OII1

TpeGoBaHus K pe3ynbTaTaM OCBOEHUS

[Tpotuiecc u3ydyeHusT QUCHUIIINHEI HAllpaBlieH Ha (OPMUpPOBaHUE CIEOYIOIMINUX 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 Gu3nyeckas ¥ crenuranbHas ¢Gu3ndecKas IOATr0TOBKAa. KoMinekcHoe 3aHsaTHEe TexHUKa
06e3omacHOCTH Ha 3aHATUSIX 110 ODII. MeTomuKa IPOBeIeHUST KOMIIJIEKCHOTO 3aHSTHUS;
[IpocrTeiilrie METOOUKYA CaMOOLIEHKH JBUTATEIbHOU aKTUBHOCTH ¥ CYTOYHBIX 9HEPTeTUUECKUX
3arpart. [loBrimieHne GyHKIMOHATBHBEIX BO3MOXKHOCTE!N. Pa3BuTHE OCHOBHBEIX (PU3NYECKUX KAUeCTB
Paspgen 2. YCKOpeHHOe NepedBUKeHNWe U IerKasd aTaeTuKa

YckopeHHOe epeBUKEHNE U JIeTKas aTleThka. MeToouKa WHAUBUAYAIbHOTO MTOOX0Ma 1
IPUMEHEHUS CPEeACTB IJIs HallpaBIeHHOT'0 Pa3BUTHUS OTHEIbHBIX (GU3NIECKUX KaueCTB.
YrpaxHeHus OIS Pa3BUTUS CKOPOCTHO-CHJIOBBIX KQYECTB, BHIHOCIIMBOCTH, OBICTPOTHI, THOKOCTH C
y4eTOM [IaHHBIX KOHTPOJIS ¥ CAMOKOHTPOJISI. COBEPIIIEHCTBOBaHNE TeXHUKH Oera. ITPBIKKY U
IIPLIKKOBBIE YIIPaKHEHUS

P [MMHACTHKA M aTIeTHYeCcKas IOOrO0TOBK

[MMHaCTHKa ¥ aTJIeTU4YecKas ITIOATOTOBKa. MeTObl CAMOKOHTPOJISI COCTOSTHUS 3[0POBbS,
(buU3nmgecKoro pa3BuTUs, GyHKIIMOHAIBHOU ITOATOTOBIEHHOCTH. [JTHEBHUK CAMOKOHTPOJIS.
YnpaxkHeHus I Pa3BUTHUS JTOBKOCTH, CHJIB ¥ BRIHOCIMBOCTH. OBNIafileHNe TeXHUKOU BHITIOTHEHUS
yIpaXHEeHUU aTIeTUYeCKOU TMMHaCTUKHU

Pa 4. COOPTHBHEBIE U TOOBUKHEIE UTDHI

CrnopTuBHBIE U TOOBUKHEIE UTPHL. CpefcTBa U METOOLI MEIIIEYHON peaKcaluy B ciopTe. OCHOBH
MEeTOIUKU OpraHu3alluu CyAercTBa. Mrpel Ha MecTe, MaJIONOABUKHEIE, TIOJBUKHEBIE, CIOPTUBHEIE
(amanTtuBHBIE (HOPMEI). [TOABUKHBIE UTPHL C UCIIOIH30BaHUEM: 00Ilepa3BHUBAIOIINUX YIIPAXKHEHUH;
IPUKIaOHBIX YIIPaKHEHUN; UTPOBHIX 3a[laHuM C 371IeMeHTaMU JIETKOM aTiieTuku, pyrooa,
6ackeTr0Ooia, Bojieiibosa ¢ y4eTOM JaHHBIX KOHTPOJIS U CAMOKOHTPOJTIS

Pasgen 5. ®uTHEC HKIIMOHAIbHAS TPEHUPOBKA

OuTHecC, QyHKIMOHANbHAA TPEHUPOBKA. MeTOABl CaMOOLIEHKH ClelraaIbHON (PU3NIECKOU U
CIIOPTHUBHOM MOATOTOBIEHHOCTH. BocuTanue HeOOXOIUMBIX PU3NUYECKHUX KayeCTB 110 BUIaM U
HalpaBIeHUsIM QUTHECa C y4eTOM JaHHBIX BpaueOHOTro KOHTPOIA. MHAWBUAyaIbHEINA BHIOOD
03[0POBUTEJIbHBIX CUCTEM (PUIUUECKUX YIIPaKHEHUN

Pazgen 6. 2K13HEHHO H806XOHI/IMI:>I€ YMEHWA ¥ HABBIKH. HQOgheCCI/IOHaJ'IbHO-HQI/IKJ'IaEHaH
@I/I3I/I‘-IGCK85I IIOOT0OTOBKA

Ku3HeHHO HeoOXOouMble YMEHUS ¥ HAaBHIKU. [IpodeccroHanbHO-IPUKIafHas Guandeckas
IMOATOTOBKA. MeTOOUKN CaMOCTOSTENbHOTO OCBOEHHUS OTHENLHEIX 91eMeHTOoB [IIT®I1. MeToguka
IIPOBEOEeHUS MPOU3BOACTBEHHOM TMMHACTUKY C YUETOM 3afJaHHBIX YCIIOBUU U XapakKTepa Tpyda.
CoBepIIeHCTBOBaHUE IBUTATEIbHBIX (PU3NYECKUX KAUECTB, IOBHIIIIEHNE (PYHKIMOHATbHBIX
BO3MOXKHOCTeN. PopMUpOBaHUE ICUXUUECKOW TTOATOTOBIEHHOCTH

OO61ast TPyAOEMKOCTh AUCIUIIINHEL
328 gac(oB),
®opMa IPOMEXKYTOUHOM aTTECTAIUU

3aueT
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b1.B.[IB.03.03 Cekuuu no eudam cnopma

lenu ocBOEHHUS OUCUUIIIUHEL

MecTo guCHUIIIUHE B CTPYKType OII

TpebGoBaHUS K Pe3y/ibTaTaM OCBOEHHUS

[Tportecc u3y4eHus: QUCLUUIIIMHEL HallpaBjieH Ha (OopMUPOBaHUE CIEYIOUNX KOMIIETEHIIUH:
B cootBeTcTBUM ¢ PI'OC:

- CriocobGeH moamepKuUBaTh NOJIXKHBIN YPOBEHb (PU3MYECKOM ITOATOTOBIEHHOCTH IJIs1 0O6ecrevueHus
IIOJTHOLIEHHOM COITMaIbHOM U IpodeccruoHanbHou mesTenbHocTa (YK-7)

CopepxaHue OUCIUIIINHEI

Paspmen 1. O6mias du3nyeckas ¥ CIOPTUBHO-TEXHUYECKAs MOOr0TOBKa. KoMIekcHoe 3aHsaTHe

TexHuka 6e30macHOCTHA. MeToguKa MPOBeNeHNsT KOMIIEKCHOT'0 3aHATHS [IpocTeinre MeTOTUKY
CaMOOLIEHKY ABUTaTENIbHOW aKTUBHOCTH U CYTOYHBIX SHEPTreTUYEeCKUX 3aTpaT

Pa3pgen 2. YCKOpeHHOe NepeaBUKeHNE U IeTKasd aTaeTuKa

Mertogvka UHAVMBUAYAIBHOI'O IIOAX0AA U IIPUMEHEeHU CPECTB [IJIs HAallPaBJIeHHOI'0 Pa3BUTUA
OTHENbHBIX (U3NUECKUX KaueCTB. YIIPaKHEHUS O/ Pa3BUTHSI PU3NIECKUX KaueCTs,
HeoOXoOuMBIX B ©30paHHOM BU[Ie CIIOpTa

Pa3pen 3. 'MMHACTHKA ¥ aTIeTuYeckas IOOTOTOBKA

MeTonbl CaMOKOHTPOJIS COCTOSTHUS 3[0POBbs, GU3UUECKOT0 Pa3BUTHS, QYHKIMOHAIbHON
MIOATOTOBIEHHOCTH. YIIPaXKHEHHUS OIS Pa3BUTUS JTOBKOCTH, CUJIBI M CUII0BOU BHIHOCIIUBOCTHU
Paspgen 4. CnOpTUBHBIE W TOOBAXKHBIE UTDHI

CpepncTBa ¥ METOMBI MBIIIIEYHOU pejlakcanuy B criopTe. OCHOBBI METOOUKYN OpraHuU3allui
cymeicTBa 1Mo u3bpaHHOMY BUOy criopTa. OBlIageHue CPpeaCcTBaMu CIIOPTUBHOM TaKTUKH,
TeXHUYECKHMHU ITpreMaMy B B30paHHOM BH[Ie CIIOPTa

P ®uTH MOpPTHBHAA QVHKIIMOHAIbHAS TPEHUPOBKA - «K HAT»

MeTonBl CaMOOLIEHKY CIIelldanbHON (U3NYECKOM U CIIOPTUBHOM MTOATOTOBIIEHHOCTH T10
n30paHHOMY BUOY criopTa. OCHOBHBIE VIIPaXKHEHUS IJIST TPEHUPOBKH 10 CUCTEME «KPOCCHUT»
P KnsneHHO He0OXOOUMBIe VMEHNS W HaBHIKH. [1 HOHAJIbHO-IIPUKIagHasd
¢u3nyeckas IOOTrOTOBKA

MeToOuKM CaMOCTOSITEIBHOTO OCBOEHHUS OTAENbHBIX 371eMeHTOB I1IIOIT. MeTogruKa OIPOBEIEHUST
IIPOX3BOACTBEHHON T'MMHACTUKY C YYETOM 3aJaHHBIX YCIIOBUM U XapaKTepa Tpyada.
CoBepIIeHCTBOBaHUE IBUTATEIbHEIX (PU3NYECKUX KAUeCTB, IOBHIIIIEHNE (PYHKIMOHATbHBIX
BO3MOKHOCTEM B M30paHHOM BH[IE CIIOPTa

OO61ast TPyIOEeMKOCTh TUCITUIIIHHEL

328 gac(oB),
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dopma IpoMeRyTOYHOU aTTeCTallu

3aueT

3. AHHOTAIlMA MPOrpaMM IMPAKTHK

npou3eodcmeennoli 52.B.01.01(I1) Texnonoz2uueckasi (NPOEKMHO-MExXHO/102UYeCcKds1)
npaKkmuka

Llenu mpoBeneHUs MPaKTUKU

Llenbio IpoBedeHNs MPAKTUKK «TeXHOIOTHYecKas (MMPOEKTHO-TEXHOIOTUYEeCKas)
IIpaKTUKa» SBASETCS: 3aKpeIlyieHre U yriyblieHrue TeOpeTUYeCKUX 3HaHUH;
dbopMupoOBaHUE U Pa3BUTHE MPO(YeCcCUOHATbHBIX 3HAHUM; TPHoOpeTeHre MPaKTUYeCKUX
HaBLIKOB; HOPMUPOBaHNE KOMIIETEHINM, a TaK¥XKe MPUoOpeTeHNe OIIbITa
CaMOCTOSITEIbHOM MPoGheCCHOHAIBHON ¥ HAYYHOHU NesTeIbHOCTH, HeOOXOMUMBIX [IJIS
nocjenymolilen npodeccuoHanbHON OeATEeTbHOCTH.

B xofme Mpox0KIeHus MPOU3BOACTBEHHOM MTPAKTUKU CTYNEHTH 3HAKOMSITCS C
000pyooBaHUEM, TEXHOJIOTUYECKUMU IIPOIleCCaM# ¥ OpraHu3aluel Ipou3BOICTBa
COBPEMEHHHIX MIPENNPUITUN BEIITYCKAIOIIUX OITUKO-3JIEKTPOHHOE 000pymoOBaHue, [JIs
HapOOHOTO X034MCTBA, TAaCCUBHOE ¥ aKTUBHOE 000pyMOBaHUe [IJIST ONTUUYECKUX CETel
CBSI3U, 3aHUMAIOIIUXCS ITPOEKTUPOBAHUEM, CTPOUTEILCTBOM M JKCIIJTyaTaluen
BOJIOKOHHO-OIITUYECKHUX CUCTEM U CETeH CBS3H.

OTa 1eNlb JOCTUTAETCS IMyTeM pelleHus caeayoumx(ei) 3agad(u):

- 3aKpelieHre Ha MpaKTHUKe 3HaHUM ¥ YMEeHUH, TOJTy4eHHBIX B IIpoliecce
TEOPEeTUYECKOro 00y4eHus;
- pa3BuTHE NpodeCcCHOHANTbHBEIX HaBLIKOB;
- O3HaKOMJIeHHUe C 00IIel XxapaKTePUCTUKOM 00beKTa MPaKTUKYU U IIpaBUIaMu
TEeXHUKU 0€30I1acHOCTH;
3a11aan1/1 IIPAKTHKHU TaKZKe ABJIAIOTCA: Pa3BUTHE HaBEIKOB ,'E[GJ'IOBOfI
KOMMYHHUKaIIMK; OBJIaA€HUE CTYJEHTaMU OCHOBAMHU I/IHHOBaHI/IOHHOfI
OeATeJIbHOCTH, d)OpMI/IpOBaHI/Ie y'MeHI/Iﬁ IIPUHUMAaTh CaMOCTOATEJIbLHEIEC PEIIEHUA Ha
KOHKPETHLIX Y4aCTKaXx paﬁoTbI B PEAJIbHBIX ITPOM3BOACTBEHHLIX YCIIOBUIX.

Mecto npakTuku B CTpyKType Ol

«Texnomornyeckasi (IpOEKTHO-TeXHONIOrn4Yeckas) npaktuka» b2.B.01.01(IT) Bxomut B
610K 2 y4yeOHOTO0 IJlaHa, KOTOPBIM OTHOCHUTCS K 4acTH, GOPMUDPYEeMOM Y4YaCTHUKAMU
o0pa3oBaTeNbHHIX OTHOIIEHUMU, U SABASETCS 00s3aTeIbHOM COCTABHOM YaCThIO
o0pa30BaTeIbHOM MporpaMMHl 110 HampaBnaeHuio «11.03.02 MHGOKOMMYHUKAIIMOHHEIE
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TEXHOJIOTHH U CUCTEMEI CBA3HN».

«TexHomoruueckas (HpOGKTHO-TeXHOHOFI/I‘-IeCKaH) IIPAKTHKa» OIIMPAETCA Ha 3HAHHI,
IIOJIY4YE€HHEIE€ IIPDHU W3YYEHHHU IIPENIIEeCTBYIOIMNX OJUCOUIIJINH, a TaKXKe€ Ha 3HAaHUA U
IIPaKTHYECKHNE HABLBIKK, IOJYYEHHBIEC IIDU TIPOXOXIOEHHUHU HpaKTI/IK(I/I)
«O3HaKOMHUTENbHAS IIpakKTHUKa».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

B npouecce nmpoxoxXaeHus IPaKTUKU CTyHAEHT GOpMUPYET U EMOHCTPUPYET CIIeAyIolue
KOMIIETEHIIUMU:

- Crioco6GeH OCyIIeCTBISATh MOHTaXK, Ha/lafIKy, HACTPOUKY, PETYIUPOBKY, OILITHYIO ITIPOBEPKY
paboTOoCIIOCOOHOCTH, UCIIBITAHUS U CAAYy B 9KCIUIyaTallulo COOPYXKEHUW, CPE[ICTB U
obopymoBanus cereit (ITK-8)

- Crioco6GeH OCyIIeCTBISATh Pa3BUTHE TPAHCIIOPTHBIX CETEM U ceTell mepegauyn JaHHBIX, BKI0OYast
CETH PaIuof0CTyIa, CIIyTHUKOBRIX CHCTEM, KOMMYTAallMOHHBIX ITOACUCTEM U CETEBHIX IIJIAaTGOpM
(TTIK-9)

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

- CrtocoGHOCTE OCYIIECTBIIAThE MOHTAXK, HACTPOUKY, PETYIUPOBKY TECTUPOBaHUE 000PYIOBaHUS,
0TpaboTKy pekuMOB paboThl, KOHTPOJIb IIPOEKTHHIX IIapaMeTPOB PaO0TH U UCIIBITAHUS
obopymoBaHus CBsI3U, 0OecrieueHre COOTBETCTBUS TEXHUUECKUX [TapaMeTpOB
MH()OKOMMYHUKALMOHHBIX CUCTEM U /MJIM UX COCTABJISIONIAX, YCTAHOBIEHHBIM
3KCIIJlyaTalliOHHO-TeXHUu4YeCKuM HopMmaM (ITK-11)

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

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

- Crioco6eH K aiMUHUCTPUPOBAHHUIO CpeficTB o0ecrieueHrst 6€301MaCHOCTH yaJIeHHOTO IOCTyTIa
(omepaliOHHBIX CUCTEM U CIIeIMaIu3upPOBaHHEIX MPOTOK0J0B) (ITK-14)

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

- Crioco6GeH IPOBOUTH PacYeTHl 10 TPOEKTY CeTel, COOPyKEHUM U CPENCTB
MH()OKOMMYHUKAIIMM B COOTBETCTBUY C TEXHUYECKHUM 3aflaHUEM C MCII0JIb30BAHUEM KakK
CTaHOAPTHBEIX METOMOB, IPHEMOB M CPEICTB aBTOMATH3AINH IIPOEKTUPOBAHUS, TaK U
CaMOCTOSITENIbHO CO3[aBaeMbIX OpUTHHAIbHBIX TporpamMM (ITK-22)

- Crioco6GeH OCyIIeCTBISATh MIOATOTOBKY TUIIOBHIX TEXHUYECKUX IIPOEKTOB U IIEPBUYHBIN
KOHTPOJIb COOTBETCTBUS pa3pabaThiBaeMbIX TPOEKTOB ¥ TEXHUUECKOW JOKYMEHTAlluu Ha
pasnuyHble HHPOKOMMYHUKAIMOHHBIE 00BEKTH HAallMOHATBHBIM U MeXKOYHapPOOHEIM
CTaHapTaM U TexHu4YecKuM periameHnTam (I1K-23)

- Crioco6GeH K OpraHu3aluy ¥ MPaKTUYeCKOMY OCYIIECTBIIEHUIO CTPOUTEILCTBA IMHENHBIX
ONITUYECKHUX U 3JIEKTPUUECKUX TPAKTOB TPAHCIIOPTHBIX CETEH CBS3U M CETeM [OCTYIa, BKIIo4as
TEeXHOJIOTHY IPOKJIA[KKX ¥ MOHTaXa ONTUYECKUX U IIEKTPUUECKUX Kabesel, KOHTPOJIbHEIE
“3MepeHus, IpueMocnaToYHble ucnbTauus (I1K-27)

- CriocoGeH opraHu30BaTh TEXHUYECKOe 00CIyKUBaHKe (9KCIITyaTalluio), BKI04Yasi OXpaHHbIe
MEepPOIPHUITHS, IPohUTaKTUYECKHEe ¥ aBapUIHBIe H3MEPEeHUSs, a TaKKe PEMOHTHO-
BOCCTAHOBUTEJIbHEIE PAOOTHI TMHEHHBIX ONITHYECKUX U IJIEKTPHUYECKUX TPAKTOB TPAHCIOPTHHIX
ceTell CcBA3U U ceTen goctymna ([1K-28)
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- Crioco6eH K MPOEKTUPOBAaHUIO, CTPOUTENBCTBY U SKCIUIyaTalliid CTPYKTYPUPOBAHHBIX
KabOeJIbHBEIX CUCTEM IJIsI JIOKAIbHEIX CETEeH CBSI3M, COBMEIIAIOIINX ONTUYECKHE U IJIEKTPUYECKHUe
koMnoHeHTH! ([TK-29)

- Crioco6eH K BHIOOPY ¥ CPABHUTEILHOMY aHAJIM3y BAPUAHTOB MPOEKTUPOBAHUS JIMHEMHBIX
ONITUYECKHUX U IJTIEKTPUUECKUX TPAKTOB TPAHCIIOPTHBIX CETEH CBS3M M CETeM [OCTYIa, BKII04as
M3bICKaTeNTbCKUe paboTrl, BEIOOP Kabesis, TacCUBHOTO M aKTHBHOT'O CETEBOT0 060PYAOBaHUS, K
OpraHM3aIliK COTJIACOBAHUS IPOEKTHHIX PEIIeHU C 3aMHTEePEeCOBAaHHLIMY opranu3anusamu (ITK-
36)

CopepxkaHue NPaKTUKU

Paspen 1. ®opMupoBaHWe UHOVBUAYAILHOTO 3aaHU U IJIaHWPOBAHNE 3TAIl0B IPOX0KIEHUS

IIPOM3BOINCTBEHHON MPAKTUKHU
Brimaya cTymeHTaM HallpaBleHW Ha IPAKTHUKY U UHOWBUAyaIbHBEIX 3a/laHUN.

Opranu3alliOHHEIE BOIIPOCH 0(QOPMIIEHUS Ha MPeANPUITUH, SBIsoNleMcs 6a301 MPaKTUKMY.
[TpoBepmeHMe UHCTPYKTaxXka 10 OXpaHe Tpy[a U TeXHUKe 0e30IacHOCTH. Pacripenenenue
HallpaBJIEHHBIX Ha MIPEANPUSATHE CTyIeHTOB 110 pab0o4yuM MecTaM.

Pa3pen 2. 3HaKOMCTBO CO CTPYKTYDPOY NPEOIPUATHAS U HOPMATUBHO-IIPaBOBOU NOKYMeHTAalluen
O3HakKOMJIeHME CTYIEHTOB CO CTPYKTYPOH, pexkKuMoM paboThl, popMoii opraHu3aly Tpyna u
TIpaBUJIaMU BHYTPEHHET0 pacIiopsaKa MIPeanpusaTuil, SBISIOUINXCS 6a30# TPAKTUKHU.
Ha3HauyeHue pykoBoguTesnen OT mpennpusaTuii. CornacoBaHue ¢ pyKOBOOUTEIIMU
WHAVBUAYAIbHOTO 3afaHusd, Lieflel 1 3afayd nIpakTuku. O3HaKOMJIEHHE C JeHCTBYIOILIen
HOPMAaTHBHOM HOKyYMEHTAaIlel, periaMeHTupy e paboTy B 061acTi mpodeccuoHamIbHOM
OesiTEeJIbHOCTH.

P BrinonHeHV e NHOVBU bHBIX HUN

H3yyeHne METOOOB pacueTa, KOHCTPYUPOBaHUS, U3TOTOBJIEHUS U UCIIBITAHUY BBHIITYCKaeMOU
mpopykuuu. OCBOEHHEe MCII0JIb3yeMOT0 Ha IIPEeANPUSTUY ITPOU3BOACTBEHHOI'0 000PYOOBaHUS U
arnmapaTypsl, U3MEPUTEIbHBIX TPUOOPOB, BEIYKCIIUTEIPHON TEXHUKHU. YUacTHe B paboTax
CBSI3aHHBIX C ITPOU3BOACTBOM IIPOAYKIINY, TEXHUYECKUM 00CTyKUBaHUEM ITPOU3BOACTBEHHOTO
o00pymoBaHusI, CUCTEM TlepefayH, XpaHeHus 1 06paboTKu nHGOpMaIuy. Y4acTue B Hay4HO-
HCCJIeO0BATEIbCKUX M IIPOEKTHRIX paboTax IpeanpusThs. 3aloJHeHne THEBHUKOB ITPAKTUKH.
Paspen 4. [loaroToBKka 0TYETHOU JOKYMEHTAINN

AHanu3 pe3yNbTaTOB BHIIOTHEHNS NHOUBUAYANIbHEIX 3afgaHuii. OpopmieHne oT4eTa 0
MIPOXOXKOEeHUM MPaKTUKK. [IoATOTOBKA K cOade 3a4era.

OO6I1mast TPYMOEeMKOCTD TUCITUIIINHEL
216 gac(oB), 6 3ET
dopMa MpoMexKyTOYHOM aTTeCTalluu

3auer

npouzeodcmeenHoli 52.B.01.02(I1) IIpoekmHo-ucciedoeame 1bCKasi NpaKkmuka

Llenu mpoBeneHUs MPaKTUKU

Llenbro IIpoBeJeHUs IIPAKTUKHU <<HpOGKTHO-I/ICCHeJIOBaTeJ'[BCKaﬂ IIPaKTHKa»
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SIBJISETCS: 3aKpeIyieHne U yriuy0neHre TeopeTUuYeCcKuX 3HaHUM; GOpMUPOBaHUE U
pa3BuTHe IpodeCCHOHANbHBIX 3HAHWM; TPHoOpeTeHne MPAaKTUUYeCKHUX HAaBHIKOB;
dhopMHUpoBaHNE KOMIIETEHINM, a TaKXKe MPuobpeTeHre OIbITa CAMOCTOSTEIbHON
npodeccroHambHOM ¥ HayYHOU OesITeIbHOCTH, He0OXOOUMBIX /IS TIOCTIeTyI0Ie
IpodeCcCuoHAIbHOM OesATeIbHOCTH.

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;
3a;1aan1/I IIPAKTHUKHU TaKZKe SABJIAIOTCA: Pa3BUTHE HAaBEIKOB HeHOBOﬁ
KOMMYHHKaIIMM; OBJIaieHHE CTYyJEHTaMKU OCHOBaAMHU HHHOB&HHOHHOﬁ OesaATeJIbHOCTH;
dbopMuUpoOBaHNEe YMEHUM IPUHAMATh CaMOCTOSTEIbHbIE PELIeHUS Ha KOHKPETHHIX
yY4acCTKaX paﬁoTBI B PeaJIbHBIX IIPOM3BOACTBEHHEBIX YCIIOBUAX.

MecTo npakTuKu B CTpyKType OI1

«ITpoekTHO-UCcnenoBaTenbckasa npaktuka» 62.B.01.02(I1) Bxogut B 010K 2 y4eGHOTO
IJlaHa, KOTOPBIM OTHOCUTCS K YacTu, popMupyeMol y4yacTHUKaMu 00pa30BaTeIbHBIX
OTHOINEHUW, U SBISIeTCS 0053aTeNbHOW COCTABHOM YacCcThi0 00pa3oBaTeNbHOMU
nporpaMMbl mo HampaBieHUO «11.03.02 MHPOKOMMYHUKaALlMOHHEE TEXHOIOTUU U
CHUCTEMBI CBSI3U».

«ITpoeKTHO-uCCIeloBaTeNNbCKasl MPaKTUKa» ONHUPAETCS Ha 3HAHUS, IONyYeHHbIE ITPU
M3y4eHUN MPelIeCTBYIOMNX OUCLUTIINH, a TakKXKe Ha 3HaHUS U MPaKTU4YeCKHUe HaBhIKHU,
NONIy4YeHHBIe TPHU IMPOXOXAeHuM MNpakTuk(u) «O3HAKOMUTENbHAS
npakTuka»; «TexHonoruyeckas (MIPOEKTHO-TEXHOJIOTHYECKas) MpPaKTUKa».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

B mporiecce mpoxoxkaeHUs MPAKTUKY CTYOEHT POPMUPYET U IEMOHCTPUPYET CIIeAyIoIIure
KOMIIETEHIIUH:

- CriocoGeH IPOBONUTH PacyeThl 10 IPOEKTY CeTel, COOPyKEeHUM 1 CPEACTB
MH()OKOMMYHUKAILIMY B COOTBETCTBUY C TEXHUYECKUM 3a/laHUEM C UCII0JIb30BAHNEM KakK
CTaHOAPTHBIX METOAOB, IIPUEMOB U CPEICTB aBTOMAaTU3aluy IPOEKTUPOBaHU, TaK U
CaMOCTOSITEJILHO CO3[JaBaeMBIX OpUTUHAJIBHEIX ITporpamm (ITK-22)
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- Crioco6GeH OCyIIeCTBISATh IIOATOTOBKY TUIIOBHIX TEXHUYECKUX IIPOEKTOB U IIEPBUYHBIN
KOHTPOJIb COOTBETCTBUS pa3pabdaThiBaeMbIX TPOEKTOB ¥ TEXHUYECKOW JOKYMEHTAIMU Ha
pasnuyHble HHPOKOMMYHUKAIIMOHHBIE 00BEKTH HAIllMOHATBHBIM U MeXKIYHAPOOHEIM
CTaHJapTaM M TexHu4YecKuM peritameHTam (I1K-23)

- Crioco6eH MIaHUPOBATh U MTPOBOIUTD 3KCIIEPUMEHTAIbHBIE UCCIIENOBaHUS
MH()OKOMMYHUKALIMOHHBIX YCTPOMCTB, CUCTEM U IIPOIIECCOB, OCHOBAHHKIX Ha MPUHIUIIAX
3JIEKTPO- U ONTOTEXHUKH, 3JIEKTPOHUKH, HOTOHUKY U onTouHPopmaTuku (ITK-26)

- Crioco6GeH oCyIIecTBISATh 000CHOBAHHBIN BLIOOD U aHANTM3 MaTepPHasoB, KOMIIOHEHTOB U
YCTPOUCTB [IJII CUCTEM TEJIEKOMMYHUKAIINH, BK/TI0Uast KOMIIOHEHTHI ¥ YCTPOMCTBA, OCHOBAHHEIE
Ha npuHnunax Goronuku u ontornHbopMmatukru (I1K-33)

- Crioco6eH K BHIOOPY ¥ aHAMU3y CTPYKTYPHBEIX CXeM, HH(DOPMALMOHHBIX TEXHOJIOTUH,
371eMeHTHOM 6a3bl BLICOKOCKOPOCTHBIX ONTUYECKUX CHCTEM CBSI3U MJIST TPAHCIIOPTHHIX CETEN U
ceteit goctyna (I1K-34)

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

CopepxkaHue NTPaKTUKU

Paspen 1. ®opMupoBaHWe UHOVBUAYAILHOIO 3aaHU U IJIaHWPOBAHNE 3TAll0B IPOX0KIEHUS

IPOEKTHO-UCCIIeI0BATEIbCKON MPAKTUKU
Brimaya cTymeHTaM HallpaBleHW Ha IPAKTHUKY U UHOWBUAyaIbHBEIX 3a/laHUN.

Opranu3alliOHHEIE BOIIPOCH 0(OPMIIEHUS Ha MPeANPUITUH, SBIsSoNleMcs 6a301 MPaKTUKMY.
[TpoBepmeHMe UHCTPYKTaxka I10 OXpaHe Tpy[a U TeXHUKe 0e30macHOCTH. Pacripenenenue
HalpaBJIEHHBIX Ha MIPEANPUSATHE CTyJeHTOB 110 pabodyuM MecTaM

Pa3pen 2. 3HaKOMCTBO CO CTPYKTYDPOY NPEOIPUATHAS U HOPMATUBHO-IIPaBOBOU NOKYMeHTAallen
O3HakKOMJIeHHE CTYIEHTOB CO CTPYKTYPOH, pexkKuMoM paboThl, (popMoii opraHu3aluy Tpyna u
TIpaBUJIaMU BHYTPEHHET0 pacIiopsaKa MPeanpusTuil, SBISIOUINXCS 6a30# TPAKTUKHU.
Ha3HauyeHue pykoBoguTenen OT mpennpusaTuii. CornacoBanue ¢ pyKOBOOUTEIIMU
WHAVBUAYAIbHOTO 3alaHusd, Llefiel 1 3afayd nIpakTuku. O3HaKOMJIEHUE C JeHCTBYIOILIen
HOPMAaTHBHOM HOKyYMeHTalllel, periaMeHTUpy e paboTy B 061acTi mpodeccuoHaIbHOM
OesiTEeJIbHOCTH.

P BrinonHeHV e NHOVBU bHBIX HUN

Cbop, aHaNMM3 ¥ CUCTEMATU3AIKS WHPOPMAIIUY TI0 TeMe HHOUBUIYaIbHOT0 3afanusi. OCBoeHHe
MeTOOUK ITPOeKTUpoBaHusi. OBlageHue CrelraaTu3uPOBAaHHLIM ITPOrPAMMHEIM 00€eCIieYeHneM
IJIS1 IPOEKTUPOBAHMUS. YUacTHe B IPOEKTHHIX paboTax mpeanpusTus. 3ano/lHeHue THEBHUKOB
MIPaKTHKH.

Pasgen 4. [loaroToBKa 0TYETHOU JOKYMEHTAIINN

AHanu3 pe3yNbTaTOB BHIIOIHEHNS NHOUBUAYANIbHEIX 3afganuii. OpopmieHne oT4eTa 0
MIPOX0XKOEeHWM NMPaKTUKK. [IoATOTOBKA K cOade 3avera.

OO11ast TPyA0EMKOCTD OUCLUATIINHEL
108 gac(oB), 3 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer
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yueoHoti 52.0.01.01(Y) O3HakomumeibHAs NPAKMuKa

Llenu mpoBeneHUs IPaKTUKU

Llenbio mpoBefeHus MpakKTUKU «O3HAKOMUTENbHAS IIPAaKTUKa» SABISETCS:
3aKpenyeHne U yrioyoneHrne TeOpeTudyeCcKuX 3HaHWM; GOpMUPOBaAHUE U Pa3BUTHE
npodeCCuoHANbHBIX 3HAHWM; TpuobpeTeHne MPaKTUUYeCKUX HaBHIKOB; (OpMUPOBaHUE
KOMIIETEHIIHH, a TaKxXKe MPUoOpeTeHNe OMEITa CaMOCTOSITEIbHOM MPo¢deCCUOHATbHOM 1
HAY4YHOU OesiTeIbHOCTH, HeOOXOOUMBIX [IJIS ITOCTIeyIoel mpodhecCruoHaIbHOM!
IesTeTbHOCTH.

Llenbro IIPAKTHUKHU TaKZKe ABJIAE€TCA IIOBEIINIEHNE MOTHBAIIUN o6yqa10m1/1xca K
N3y4YE€HUIO CIIeOaJIbHBIX OUCIUIIIINH.

OTa 11eNTb JOCTUTAETCS ITyTeM PelleHus CIeayomux(er) 3agad(u):

- 3aKpenjieHre Ha MpakKTUKe 3HAaHUY U YMEHHUH, ITOJTyYeHHBIX B IIPOIecce
TEOPEeTUYECKOro 00y4eHus;
- pa3BuTHe IpPoheCCrOHAIbHEIX HABLIKOB;
- O3HAKOMJIeHHEe C 00IIel XapaKTePUCTUKON 00beKTa IPAKTUKY U ITPaBUJIaMHU
TeXHUKH 0€30I1acHOCTY;
3a;1aanI/1 IIPAKTHUKU TaK2XKe ABIAIOTCSA: O3HAKOMJIEHHE C HAlIPABJIIEHUAMHU HAaY4YHO-
MCCIIeOBaTeNbCKUX paboT, BeOyIIuxcs Ha Bhmyckatoulei kapenpe ®uJIC, ¢ yuebHo-
MCCIIel0BaTeTbCKUMU JTabopaTopusiMu BeITycKaroiel Kapenprr dullC.

Mecto npakTuku B CTpyKType Ol

«O3HakoMuTenbHas mpaktuka» 52.0.01.01(Y) Bxomut B 670K 2 yueOHOro IjIaHa,
KOTOPHIM OTHOCUTCS K 00SI3aTeNIbHOM YacCTH, U SBISeTCS 0053aTENIbHOM COCTABHOM
yacThio o00pa3oBaTelNbHON IMporpaMMH 1O HampaBlneHu «11.03.02
VNHDOKOMMYHUKAIMOHHBIE TEXHOJIOTUU U CUCTEMBHI CBSI3U».

«O3HaKOMUTEeNbHAS MPAaKTUKA» ONUpPAEeTCs Ha 3HAHUS, MONy4YeHHBIe MTPU U3yYEeHUU
IIPEeIIeCTBYIOMUX AUCIUIIILAH.

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

B mporiecce mpoxoxXaeHUs MMPAKTUKY CTYOEHT GOPMUPYET U IeMOHCTPUPYET CIIeAyIoIIue
KOMIIETEHIIUH:

- Cnoco0eH TOHUMATh IPUHITUITE Pa0OTH COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUHN U
HCIIOJIb30BaTh WX [IJISI pellleHus 3amay npodeccuoHanbHol gestenbHocTy (OITK-4)
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- Crioco6GeH OCyIIeCTBISATh COLIMAIbHOE B3aUMOJIEMICTBYE ¥ Peain30BLIBATh CBOIO POJIb B
komaugme (YK-3)

CopepxkaHue NPaKTUKU

Paspen 1. ®opMupoBaHWe UHOVBUAYAIBHOIO 3aaHUs U IJIaHWPOBAHME 3TAIl0B IPOX0KIEHUS

y4eOHOY PaKTUKH
OmnpepeneHye Iead, MeCTa U IOPSIAKA IPOX0XKICHUS MPakTuKu. POpMUPOBaHHE

MHOVWBUOYaIbHOTO 3aflaHUS Ha NMPakKTUKy. OnpeneneHne epeyHs 1 MOCIeN0BaTeIbHOCTH padoT
0151 peanu3alyy HHOWBUAYAIbHOTO 3alaHU.

Pa3pen 2. BrlllonHeHVe WHANBUAOYAILHOIO 3aJaHns

O3HakKOMJIeHHE C OeUCTBYIOIIe HOPMaTUBHOM NOKyMeHTalllel, perjaMeHTUpyoilei paboTy B
obnactu npodeccruoHanbHOU AesiTeNbHOCTU. V3ydeHre peKOMeHI0BaHHOM TuTepaTyphl. COop,
000011IeHrEe U aHAJIU3 MaTepXaioB OJis BHIIOJIHEHUS MHANBUAYAIbHOTO 3ajaHusl. BrnonHeHne
paboT 1o IIaHy IPOX0XKAEeHUS .y4eOHOU IPaKTUKU

Pasgen 3. [ToAroToBKa OTYETHOU JOKYMEHTAIUU

Axanu3 u 00001IeHne coOpaHHEIX Ha MaTepuasoB. [I0oAroToOBKa 0TYETA O MPOX0XKIEHUN
npakTuku. [IoATOTOBKA K 3a4eTy.

OO1mast TPyAOEMKOCTD AUCIUIIIMHEL
108 gac(oB), 3 3ET
dopMa MpoMexKyTOUHOM aTTECTALUN

3auer

npou3eodcmeerHoli 52.0.02.01(I10) IIpeddunaomHas npaKkmuka

Henu IIpOoBeOEHUA ITPAKTUKHU

Llenbio MpoBeeHus MPaKTUKU «[IpeouIioMHas IpakTukKa» SBISETCS:
3aKpeIneHne u yriuyoneHre TeoOpeTUYeCKuX 3HaHUM; GOPMUPOBAHNE U PA3BUTHE
nmpodheCCUuOHAIBPHEIX 3HAHUH; TpruoOpeTeHre IPaKTHYeCKUX HaBEIKOB; (POpMHUPOBaHIE
KOMIIETEHIINM, a TaKXe MPHoOpeTeHrne OIbITa CaMOCTOSITEIbHOM ITPOoheCCHOHAIbHON U
Hay4YHOU OesITeIbHOCTH, HeOOXOOUMBIX [IJIS ITOCTIeyIomel mpodhecCroHanbHOM
OesITEIbHOCTH.

OTa 11eNTh MOCTUTAETCS IIyTEeM PelleHus CIeayoimux(er) 3agad(u):

- 3aKpeljieHre Ha MpaKTHUKe 3HaHUM ¥ YMEeHUM, IOJTy4eHHBIX B IIpoliecce
TEOPEeTUYECKOro 00y4eHus;

- pa3BuTHEe NpodeCcCHOHANIbHBEIX HaBHIKOB;

- O3HaKOMJIeHHe C 00IIel XxapaKTePUCTUKOM 00beKTa MPaKTUKY U IIpaBUIaMu
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TEeXHUKN 0€30IIaCHOCTH;
- 1o60p HeoOXOOUMBIX MaTepPUasIOB OJis BLITIOTTHEHUS BHITYCKHON
KBaMUOUKAIIMOHHOM PAabOTHI (MM MAaruCTEePCKOM OUCCEPTALIUN).

MecTo npakTuku B CTpyKType OI1

«IIpegounnomuas npaktuka» 52.0.02.01(TIx) BxomuT B 070K 2 y4eOHOTO IIJlaHa,
KOTOPHIA OTHOCUTCS K 00s3aTeNIbHOM YaCTU, U SIBAsSeTCsS 00sg3aTellbHOM COCTAaBHOMU
yacTbi0 o00Opa3oBaTeNbHOW IMporpaMMH 10 HamnpaBneHuio «11.03.02
NHPOKOMMYHUKAIIHOHHEIE TEXHOJIOTUU M CHUCTEMBI CBSI3U».

«[IpegounioMHas NpaKTUKa» ONUpAETCs Ha 3HAHUSA U IPaKTUUYeCKHe HaBBIKU
IOJIyUeHHblE NPU M3YUEHUU AUCLUIIINH U IMPOXOXKAEHUHM BCEX TUIOB IPaKTHUK.
«IIpegouninoMHas npaKTHUKa» SBISETCS 3aBepllalleil B npouecce oO0y4eHUST U
IIPEOIIEeCTBYET BHIIONIHEHUIO BHITYCKHOM KBanu(GUKALXOHHOM pabOTHL.

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

B npouecce npoxoxXgeHus IPaKTUKHU CTyAEHT GOpMUPYET U AEMOHCTPUPYET CIIeAyIolue
KOMIIETEHIIUMU:

- Cnoco0GeH caMOCTOSITEIbHO IIPOBOIUTE SKCIIePUMEHTaIbHbIE HCCIIENOBAHMS M UCII0IE30BATh
OCHOBHBIE ITpHEeMHBI 00pab0TKY U MIpefiCTaBIeHUS MMONyYeHHBIX faHHbIX (OITK-2)

- Cnoco0eH TpUMEHSTh METOMEI ITOMCKA, XpaHeHus, 00pa00TKM, aHaIu3a U IPeICTaBIeHUs B
TpebdyemoM popmaTe nHGOPMAIIUK U3 PA3IUUHBIX UCTOYHUKOB U 0a3 JaHHBIX, COOIIONas IPH
3TOM OCHOBHEIE TpeOoBaHUs WHGOPManuoHHOM 6e3omacHocTH (OITK-3)

- Cnoco0GeH IOHMMATh IIPUHITUIIE PA0OTE COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUH U
KCIIONMb30BaTh UX IJIS peleHus 3afayd nmpodeccuonanbHou mestenbHocTu (OITK-4)

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

CopepxkaHue IPaKTUKU

Pazmen 1. CDOQMHQOB&HI/IG VHIOWBUNOYAJIBHOTO 3a0aHUA W IINIAHWPOBAHWE 3TAIIOB IIPOXOXKNEHNA

IPEeOOUIIOMHON MPAKTUKHU
AHanu3 TeXHUYECKOT0 3afjaHUs Ha BHIIOJIHEHKE BHITYCKHOM KBaNA()PUKAIIMOHHON PabOoTHI.

dopMupoBaHUe HHAWBUAYAIbHOTO 3alaHUS Ha [IePUOJ IPENAUIITIOMHON IPaKTUKM.
CocraBneHne UHOUBUAYAIBHOTO [1JIaHA IPEAIUIIIOMHOY IPAKTUKH.

Paspmen 2. Ananutuyeckas paboTa ¢ Hay9YHO-TEXHUYECKOW JINTePaTypo

OcymecTtBinenue 6ubmuorpaduyeckoro moKucKa 1o TeMe BRITYCKHOM KBanu(GUKaIMOHHON
paboThl. AHANMKU3 TEKYIIETO COCTOSHUS 00/1acT ucciemoBanusi. O3HaKOMIIEHUE C CONEPKaHUEM
1 0(hOpMJIEHNEM BBINTYCKHBIX KBaMTU(UKAIIMOHHBIX PA00T, UMEIOIUXCS B KabUHETe OUIITIOMHOTO
MIPOEKTHAPOBAHMS U BBHIIIOJIHEHHBIX Ha CXOXKYI0 TEMATUKY.

P BrinonHeHVe NHOVBU bHOT HUSA
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Cucremaru3alus coOpaHHOM Ha MpebIayIleM 3Tane nHbopMaluu. [IpoBefeHre UCCIeN0BaHUN
B COOTBETCTBUU C MHAUBUAYAbHLIM IJIaHOM. AHanu3 1 00paboTKa pe3yIbTaToB UCCIIeIOBaHM.
[TogroToBKa MepBUYHBIX MaTePUasOB s BEITYCKHON KBanu()PUKaIIMOHHON PabOoTHI.

Pa3pen 4. [TooroToBKa OTYeTHON NOKYMEHTALUN
OdopmeHne oT4yeTa 10 IPeAAUIIOMHON TPakTUKe. [ToAroToBKa K 3a4eTy.

OO6I1mast TPYAO0EMKOCTD TUCITUIIIHNHEL
324 ygac(oB), 9 3ET
®opMa MpoMexKyTOYHOM aTTeCTalluu

3auer

4. AuHoTanus nporpammsel 'HA

«'ocydapcmeeHHas1i umozo8asi ammecmauusi»

Lenu 1 3a0a4yi OUCIIUIIINHEI

Llenpro rocymapCTBEHHOM UTOIOBOM aTTEeCTALUU SIBJISETCS OIpefesieHue
COOTBETCTBUS PE3yIbTAaTOB OCBOEHUS CTyIeHTaM{ OCHOBHOU NPOodeCcCHOHaTbHOU
o0pa3oBaTeIbHOM IIPOTPaMMEI BHICIIETO 00pa3oBaHUus TpeOoBaHUSIM (emepaabHOTO
rOCYyIapCTBEHHOTO 06pa3oBaTebHOT0 cTaHmapTa (mamee ®I'OC BO) mo HampaBIeHHUIO
nonrotoBku (cnenuanbHOCTH) «11.03.02 UHPOKOMMYHUKAIMOHHEIE TEXHOJIOTUY U
CHCTEMHI CBSI31», ODUEHTUPOBAHHOX Ha Ha CIefyIoIINe BUAL AeATEbHOCTH:.

MecTo gucuuniavHe B CTPyKType OI1

B cooTBeTCTBUM C y4eOHBIM IJIaHOM IOCYyHapCTBEeHHAsI UTOTOBasl aTTECTAIUs
IIPOBOAUTCS B KOHIIE ITOCTENHETr0 rofa o0y4deHnus. [Ipy yCciIoBUM yCIENUIHOTO
IIPOXOXKAEHUS BCEX YCTAHOBJIEHHBIX BUIOB UTOTOBLIX aTTECTAIlMOHHAIX UCIIHITAHUY,
BXO[SAIINX B UTOTOBYIO FOCYAAaPCTBEHHYIO aTTECTAlNIO, BEITYCKHUKY IPUCBAUBAETCS
COOTBETCTBYIOIIAS KBaIu(pUKaIUs.

TpeboBaHuUs K pe3yIbTaTaM OCBOECHUS

[Iporpamma 'MA HampaBieHa Ha OLIEHKY Pe3yJIbTaTOB OCBOEHUS 00y4YaroIuMUCS
o0pa30BaTebHOM MIPOTPAaMMEL ¥ CTEIIEHU OBJIafeHUS CIIeAyI0IAMU
npodeccruoHanbHbIMU KoMneTeHIUIMHA (I1K):
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B cootBeTcTBUET ¢ ®I'OC:

- Cioco0eH UCIT0Ib30BaTh IOJI0KEHUS, 3aKOHBEI U METOOBI €CTECTBEHHBIX HAayK U MaTeMaTUKHU
O pellleHud 3afay nHxkKeHepHoU gesaTenbHOoCcTH (OIIK-1)

- Cnoco0eH caMOCTOSITEIbHO ITPOBOIUTE SKCIIEPUMEHTaIbHbIE NCCIIENOBAHUS U UCIIOIb30BaATh
OCHOBHBIE ITPHEMHI 00Pab0TKY U MIPeNCTaBIEHUS MONTyYeHHEIX JaHHBIX (OTIK-2)

- Cnoco0eH TPUMEHSITh METOMHI ITOMCKA, XpaHeHus, 00pab0TKM, aHaIu3a U IPeICTaBlIeHUs B
TpebyemMoM popmaTe nHDOPMAIMK U3 PA3TUUHLIX UICTOYHUKOB 1 0a3 JaHHHIX, COOIMoaas mpu
3TOM OCHOBHHIE TpeboBaHuUs UHGOPMaNoHHOM 6e3omacHocTu (OITK-3)

- Cnoco0eH TOHMUMATh IPUHITUITE Pa0OTH COBPEMEHHBIX MHGOPMAIIMOHHBIX TEXHOJIOTUHN U
HCIIONIb30BaTh WX [IJIST pellleHus 3amay npodeccruoHanbHol gestenbHocTd (OITK-4)

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

- Cioco0eH OCYIIECTBISATL MOHTAX, HalafKy, HACTPOUKY, PETYIUPOBKY, OIBITHYIO IPOBEPKY
paboToCIIOCOOHOCTH, UCTIHITAHUS U COAYY B 9KCIIIyaTallI0 COOPYKEHUM, CPEIICTB U
obopynoBanus ceteu (I1K-8)

- Cioco0eH OCYIIECTBISATL PA3BUTHE TPAHCIIOPTHHIX CETEN U CETE Mepeayd JaHHBIX, BKII0OYas
CeTH PafuoOOCTYyIIa, CIIyTHUKOBHIX CUCTEM, KOMMYTAIIMOHHLIX IIOICUCTEM U CETEBBIX IIAaTPOPM
(TIK-9)

- CniocoGeH k cbopy, 00paboTKe, pacupeeIeHnIo 1 KOHTPOJIIIO BHITTOTHEHUS 3asBOK Ha
TEXIOMIePKKY 000pPYHOBaHUS C TIOMOIILI0 HHPOKOMMYHUKAIIMOHHBIX CUCTEM U 0a3 MaHHBIX
(TIK-10)

- C1ocoOHOCTD OCYIIECTBIISITh MOHTAX, HACTPOUKY, PETYIUPOBKY TECTUPOBaHKWE 000PYIOBaAHUS,
0TpPabOTKy PeXHUMOB pabOTH], KOHTPOJIb TPOEKTHHIX ITapaMeTPOB PaOOTH U UCIIBITAHUS
000pymoBaHUs CBSI3U, 00ecleyeHre COOTBETCTBUS TEXHUUECKUX ITapaMeTPOB
MH(POKOMMYHUKAIIMOHHBIX CUCTEM U /UJIU UX COCTABIISIONINX, YCTAHOBIEHHBIM
9KCIIyaTallMOHHO-TeXHUYeCcKUM HopMaM (ITK-11)

- Cioco0eH OCYIIEeCTBIATh aIMUHACTPUPOBAHUE CETEBBIX MTOCUCTEM UH(POKOMMYHUKAITMOHHBIX
cucTteM U /unu ux cocrapnsmomux (ITK-12)

- Cnnoco0eH K agMUHUCTPHUPOBAHUIO MIPOIlecca OLIeHKY MTPOM3BOOUTEIbHOCTH U KOHTPOJIS
HCIIOJIb30BAHUS U MIPOU3BOIUTEILHOCTH CETEBLIX YCTPOUCTB, IPOrPaMMHOT0 00ecrieueHus
“H(POPMaALMOHHO-KOMMYHUKAITMOHHOM cucTeMHl (ITK-13)

- Cnoco0eH K agMUHUCTPUPOBAHHUIO CPENCTB o0ecrneueHrsi 0€30IMaCHOCTH YOAIEHHOT'0 JOCTYTa
(omepalOHHBIX CHCTEM U CIel[Malu3upOBaHHBIX MPOTOKOJI0B) (ITK-14)

- Cnioco0eH K TPOBENEHUI0 PETTIaMEHTHLIX Pa00T Ha CETEBLIX YCTPOUCTBAX U MPOrPaMMHOM
obecreyeHNU HHPOKOMMYHUKAIMOHHOMN cucTeMHl (ITK-15)

- Cnoco0eH TPOBOIUTH PACUETHI TI0 IIPOEKTY CETeM, COOPYKEHUM U CPENICTB
MH(POKOMMYHUKAIIUY B COOTBETCTBUY C TEXHMYECKUM 3aflaHUEM C UCIIOIh30BaHUEM KaK
CTaHJAPTHBIX METOMOB, IPUEMOB M CPEICTB aBTOMAaTHU3aluy MPOEKTUPOBAHUS, TaK U
CaMOCTOSITEJILHO CO3[JaBaeMbIX OpUTUHAJIBHEIX ITporpamm (ITK-22)

- Cioco0eH OCYIIECTBISATE OATOTOBKY TUIIOBEIX TEXHUYECKUX ITPOEKTOB U TIEPBUYHBIH
KOHTPOJIb COOTBETCTBUS pa3pabaThBAEMHEIX ITPOEKTOB U TEXHUYECKOW JOKYMEHTAIUX Ha
pa3nuyHble “"HGOKOMMYHUKAIIMOHHBIE 00bEKTHl HAlIMOHAIbHBIM U MEeXKIyHAPOOHBIM
CTaHapTaM U TexHu4YecKuM perinameHTam (I1K-23)

- Cnioco0eH ompenensTh MapaMeTPsl 6€30IaCHOCTH U 3aIUTHI TPOTPaMMHOT0 00eCIIedYeHust
ceTeBBIX yCTPOuUCTB (I1K-24)

- Cnoco0eH NIaHUpPOBaTh ¥ IPOBOIUTH SKCIIEPUMEHTAIbHEIE NCCIIENOBaHUS
MH(POKOMMYHUKAIIMOHHLIX YCTPOUCTB, CUCTEM U IIPOIIECCOB, OCHOBAHHBIX Ha IMIPUHITUIIAX
3JIEKTPO- U ONTOTEXHUKHU, 3NEKTPOHUKHU, POTOHUKHU 1 onTouHbopMaTuku (ITK-26)

- Cnioco0eH K opraHu3aliiy 1 MPaKTHYeCKOMY OCYIIECTBIIEHUIO CTPOUTENIHCTBA TMHEMHBIX
OTNITUYECKUX U 3JIEKTPUYECKUX TPAKTOB TPAHCIOPTHHIX CETEM CBSI3U U CETEH JOCTYIIa, BKIII0Yas
TEXHOJIOTHU TPOKJIaKX ¥ MOHTaXa ONTUYECKUX U INEKTPUUECKUX Kabesel, KOHTPOJIbHEIE
“3MepeHus, mpuemMocHaToyHble ucneiTauus (I1K-27)
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- CriocoGeH opraHu30BaTh TEXHUYECKOe 00CIyKUBaHUE (9KCIIJTyaTallnio), BKII04Yasi OXpaHHbLIE
MEPOIPUATHS, MPOPUTaKTUUECKNE U aBapUHbIE U3MEePEHUS, a TaKXKe PEMOHTHO-
BOCCTAHOBUTEJIbHEIE PAOOTHI TMHEHHBIX ONITHYECKUX U IJIEKTPHUYECKUX TPAKTOB TPAHCIOPTHEIX
ceTell cBA3U U ceTen pgoctyma ([1K-28)

- Crioco6eH K MPOEKTUPOBAHUIO, CTPOUTENBCTBY U SKCIUIyaTallid CTPYKTYPUPOBAHHBIX
KabeJIbHBEIX CUCTEM IJIsI JIOKA/IbHBEIX CETEeH CBSI3H, COBMEIAIOIINX ONTUYECKHE U IJIEKTPUUYECKHe
koMnoHeHTH! ([TK-29)

- Crioco6eH MPUMEHSTh ¥ paboTaTh C CUCTEMaMHU YIIPABIEHUS CETSIMU, YIUTHIBAS TJIaBHEIE
IIPUHIUIIE UX TOCTpoeHusd U pyHKimoHupoBanusd (I1K-31)

- Crioco6eH MPUMEHSTh IPUHIUIIE 9KCIUIyaTalluy CeTel CBSI3M, OCHOBHBIE METO/IbI aHATHM3a
TeJIeKOMMYHUKAIIMOHHBIX CETEN U CUCTEM, MUCIIOIb3yeMble CUCTEMbI CUTHAIN3AlUN U
IIPOTOKOJIb, YYUTHIBAThE COBPEMEHHEIE HAllPaBlIeHUS Pa3BUTHS TEJIEKOMMYHUKAIIMOHHBIX CeTel
U cucTeM, ocobeHHOCTH peanu3aiuu ycnyr ([1K-32)

- Crioco6GeH oCyIIecTBIsATh 000CHOBAHHBIN BLIOOD ¥ aHANIM3 MaTepPHasoB, KOMIIOHEHTOB U
YCTPOMCTB [JIsI CUCTEM TeJIeKOMMYHHUKALIUM, BK/II0Yasi KOMIIOHEHTH ¥ YCTPOWCTBa, OCHOBaHHEIE
Ha npuHnunax Goronuku u ontornHbopMmatuku (I1K-33)

- Crioco6eH K BHIOOPY ¥ aHAMU3y CTPYKTYPHBEIX CXeM, HH(DOPMALMOHHBIX TEXHOJIOTUH,
37IeMEHTHOU 0a3bI BEICOKOCKOPOCTHERIX OITHYECKHUX CUCTEM CBSI3H [JISI TPAHCIIOPTHBIX CETEH U
ceteit goctyna (I1K-34)

- Crioco6GeH OCyIIeCTBISATh MaTeMaTUUYeCKoe MOIeTipoBaHre HHHOKOMMYHHUKAIIMOHHBIX
YCTPOMCTB, CUCTEM U IIPOLIECCOB, OCHOBAHHBIX Ha MPHUHIIXIAX 3JIEKTPO- ¥ OITOTEXHUKH,
3NIEKTPOHUKH, GOTOHUKY U onTonuHPopmaTuku (ITK-35)

- Crioco6eH K BHIOOPY ¥ CPABHUTENILHOMY aHAJIM3y BAPUAHTOB MPOEKTUPOBAHUS JIMHEMHBIX
ONTUYECKUX U 3TEKTPUUYECKUX TPAKTOB TPAHCIIOPTHHIX CETEN CBSI3U M CEeTel JOCTyIa, BKIII0Yas
M3bICKaTEeNIbCKUe paboTrl, BbIOOpP Kabesis, TaCCUBHOTO M aKTHBHOT'O CETEBOT0 060PYyAOBaHUS, K
OpTraHu3alli¥ COTIaCOBAHUS ITPOEKTHHIX PEIIeHUH C 3aUHTepeCOBaHHLKIMU opranu3anusamu (I1K-
36)

- Cnoco6eH pa3pabaThBaTh KMUTAIIMOHHEIE MOIENI COBPEMEHHEIX IeTEPOTE€HHBIX CEeTEH CBSI3H
¥ UCCJIe0BaTh IPHUHIUIEI PYHKIMOHUPOBAHUS MIMPOKOTO CIIEKTPa TeJIeKOMMYHHUKAIIMOHHBIX
TEeXHOJIOTHM U POoTOoK00B (ITK-38)

- Cnoco0GeH ITPOEKTHPOBAThL BEPOSITHOCTHO-BPEMEHHBIE XapaKTePUCTHUKHU IIPOIIECCOB B
MH(POKOMMYHUKAIIMOHHBIX CHCTEMAaX U CETSX, aHaJIM3UPOBaTh MaTeMaTU4ECKHUE MOAETH U
METO[MH pacuyeTa HHPOKOMMYHUKAIIMOHHEIX ceTed U cucteM ([1K-39)

- Crioco6GeH OCyIIeCTBIATh MIOMCK, KPUTUYECKUY aHANM3 ¥ CUHTE3 HH(DOPMALUU, TPUMEHSITh
CHCTEMHBIN TTOMXOI IS PEIIeHUs MoCcTaBIeHHbX 3amayd (YK-1)

- Crioco6eH ompefensiTh KPYT 3ajayd B paMKax [TOCTABIEHHOM 111 U BHIOMpPATh ONTUMaIbHEIE
CIIOCOOBI UX PEIIeHUs, UCXOOs U3 JeMCTBYIOUIUX ITPABOBLIX HOPM, UMEIOIIUXCST PECYPCOB U
orpannyenuit (YK-2)

- Crioco6GeH OCyIIeCTBISATh COLMAIbHOE B3aUMOJIEMCTBYE ¥ Peain30BLIBATh CBOIO POJIb B
komaugme (YK-3)

- Crioco6GeH OCyIIeCTBISATh IeJIOBYI0 KOMMYHUKAIIMIO B YCTHOM U IMCbMEHHOM ¢popMax Ha
rocygapcTBeHHOM s3biKe Poccuiickoit ®emepanuy U MHOCTPaHHOM(bIX) s3bIKe(ax) (YK-4)

- CriocoGeH BOCIIpUHUMATh MEXKKYJIbTYPHOE pa3HooOpa3ue 0011ecTBa B COITMAIbHO-
HCTOPUYECKOM, 3TU4eCKOM U punmocodhckoMm KoHTeKcTax (YK-5)

- Crioco6eH ympaBisiTh CBOUM BpeMeHEeM, BEICTPAUBATh U PeaTN30BHIBATh TPAEKTOPUIO
CaMOPAa3BUTHUS Ha OCHOBE IIPUHITUIIOB 00pa30BaHus B TeueHue Bcer xkKu3uu (YK-6)

- CriocobeH moaepKuUBaTh NOIKHBIN YPOBEHD (PU3NUECKOM TOATOTOBIEHHOCTH IJIS
obecredyeHus IOJTHOLIEHHOHN COIMaIbHOM U MpodecCcroHaIbHOU nestenbHoCcTH (YK-7)

- Cnoco0eH co3[aBaTh U MOANEPKUBATEL B TIOBCEOHEBHOM XKU3HU U B MPO(PeCCHOHATLHON
mesTeNnbHOCTH Oe30TacHbIe YCIIOBUS KU3HENeATEIbHOCTH IS COXPaHEeHUs IIPUPONHON CPe[IbI,
obeclrieyeHust yCTOMYMBOTO Pa3BUTUS 00IIECTBA, B TOM YKCJIe IIPU YTPO3€ U BOSHUKHOBEHUU
Ype3BbIYaWHBIX CUTyalliil ¥ BOEHHBIX KOHMIUKTOB (YK-8)

- Cnoco6GeH mpuHUMAaTh 000CHOBAHHBIE SKOHOMHYECKHE PEIeHUs B PA3JIMUYHBIX 00/1aCTsIX
xusnegesatensHocTtu (YK-9)

- Crioco6eH ¢popMUpPOBATh HETEPIIUMOE OTHOIIIEHHE K KOoppynuroHHoMy moBenenuio (YK-10)
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CopepxkaHue

[TogroToBKa M 3aluTa BHITYCKHOM KBamu(UKaAIMOHHON PaboOTh

OG6111ast TPYIOEMKOCTD MU CHUIIIUHBL

216 gac(oB), 6 3ET
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