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Busuposanue PIL/] nis ncnoJiHeHNsI B 04epeiHOM y4eOHOM roay

IIpencenarens MK PHC

L 2023 r.

Pabouast nporpamMma nepecMoTpeHa, 00CyKJeHa U 0100peHa st
ucronHenns B 2023-2024 yueOHOM roay Ha 3aceIaHnu Kabeapsl
(x401) T'unpasirka U BOZOCHAOXKEHHE

ITporoxoiu oT 2023r. Ne

3aB. kadenpoit Akumos O.B., kaH/1. TeXH. HayK, JJOLCHT

Buzuposanue PIIJ] nns ucnoiHenusi B ouepeHoM yueOHOM rogy

IIpencenarens MK PHC

2024 1.

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa H 0100peHa IS
ucnosiHenus B 2024-2025 yueOHOM roay Ha 3aceqaHuu Kadeaps
(x401) T'unpasiauka U BOJOCHa0XKEHUE

IIporokomor 2024 1. Ne
3aB. kadenpoit Akumos O.B., kaHJ. TeXH. HayK, JJOLEHT

Busuposanue PII/] niist ncnoJiHeHHsI B 04epeiHOM y4eOHOM roay

IIpeacenarens MK PHC

2025 1.

Pabouas nporpamma repecMoTpeHa, 00CyXeHa U 0100peHa JUIst
ucnonHenus B 2025-2026 yueOHOM roay Ha 3acefaHuu Kadeapsl
(x401) T'unpaBiarka U BOAOCHAOKEHHE

IIporokomor _ 2025r. Ne
3aB. kadenpoit Akumos O.B., kaH[. TeXH. HAYK, JOLCHT

Buzupoanue PIIJ] nis ucnmoiHeHus1 B 04epeHOM Y4eOHOM IOy

IIpencemarens MK PHC

2026 .

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa U 0100peHa IS
rcronHeHus B 2026-2027 yueOHOM roAy Ha 3aceIaHuu Kabeapbl
(x401) T'mapaBnuka 1 BOIOCHAOKEHUE

IIpoTtokomor _ 2026r. Ne
3aB. kadenpoit AkumoB O.B., kaHJ. TeXH. HayK, JOLECHT



Pabouast nporpaMma AMCUMIUIMHEL [ "OpOACKHE HHKEHEPHBIE CETH

paspaborana B coorBercTBuu ¢ ®I'OC, yTBep)K/ICHHBIM NpHKa3oM MuHHcTepcTBa 00pa3oBaHus U Hayku Poccuiickoii denepanuu ot
08.06.2017 Ne 511

Kpanuduxarus O0akxanasp

®opma o0ydeHHs OYHast

OBBEM JUCHUIIVIMHBI (MOAYJISI) B 3AYETHBIX EJUHUINIAX C YKAZAHUEM KOJIMYECTBA
AKAJEMHWYECKUX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIUXCA C
MPEIIOJABATEJIEM (ITO BUJIAM YUYEBHbBIX 3AHATU) U HA CAMOCTOSATEJBHYIO PABOTY
OBYYARKOIINXCSA

OO0w1as Tpy10eMKOCTh 4 3ET

YacoB 1o yueOHOMY TUIaHY 144 Bupl KOHTpOJIT B ceMecTpax:
B TOM YUCJIC: 9K3aMEHBI (CeMecTp) 9
KOHTAaKTHas paboTa 52 PTP 9 cem. (1)
caMoCTOsTebHas paboTa 56
4acoB Ha KOHTPOJIb 36

PacnpepeneHue 4yacoB AMcuUUNMHbLI NO cemecTpam (Kypcam)

Cemectp
(<Kypc>.<Cemec 9(.1)
Tp Ha Kypce>) Hroro
Henens 17 5/6
Bun 3anstuii v PIT v PII

Jlekuyu 16 |16 |16 |16
IIpakTHueckue 32 132 |32 |32
Kontpons 4 4 4 4
CaMOCTOSITEILHOM
paboThl

B tom yncne mar. |10 |10 (10 |10

HWroro ayn. 48 |48 |48 |48
KonTaktHas 52 |52 |52 |52
pabora

Cawm. pabora 56 ([56 |56 |56

Yacs! Ha koHTpONL |36 |36 |36 |36

Hrtoro 144 (144 (144 |144




1. AHHOTALIMS JUCLUTIIAHBI (MOYJIST)

1.1|CrpykTypa 1 Kiaccu(puKaIys TOPOACKAX CUCTEM TerutocHa0)eHus. Cxema MpUCOeIMHEHHSI TEMI00OMEHHUKOB TOPSIYEro
BosocHaOxeHus. ['aszopacnpenenurensHbie ceTd. CTpYKTypa U KiIacCH(pUKaIUs FOPOACKUX ra30pacipe euTeIbHbIX
cucreM. BomonpoBoansie cetu. Kimaccudukanus BoonpoBogHbIX ceTeil. OCHOBBI IPOCKTUPOBAHUS HAPYKHOM
BOJIONIPOBOJIHOM ceTH. BomooTBosue cet. Busl CTOUHBIX BOJ, IPUHLIMIIHATIbHAS cCXeMa O0IIeCIUIaBHOM, pa3ieNbHON 1
MOJYpa3IeNIbHON CHCTEMBI BO100TBeIcH!s. CUCTEeMBI 3ieKTpocHaOxeHus. Kareropuu anekrponorpeOuTenei.
CTpyKTypHas cxema dJIEKTpOCHAOKeHUs Topoia. PasMelieHre ropoickux koMMyHukaiuii. O630p cOBpeMeHHO
HOPMAaTHUBHO-CIIPABOYHOMN JINTEPATYPhl, PErJIaMeHTHPYIOLIEeH pa3MelleHue HH)KEHEPHbIX KOMMYHUKALUI U 000py/10BaHUs
B ITOJI3¢€MHOM H HaJJ3¢MHOM T'OPOJICKOM IIPOCTPAHCTBE. TEeXHOIOTUH PEKOHCTPYKIIMU U BOCCTAHOBIICHHUS H3HOIIEHHBIX
TpyOOIPOBOJIOB.

2. MECTO JUCIHUATIIMHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM IMPOT PAMMBI

Ko aucuurimHer: |B1 .0.35

2.1|TpedoBaHus K NMpeABaAPUTEIbHOI MOATOTOBKE 00y4aI0LIErocs:

2.1.1|OCHOBBI CTPOHUTENBEHOTO MPOU3BOACTBA

2.1.2|CtpoutensHble MaTepHAIIbI

2.1.3|PexoHCTpYKIHS TOPOIOB

2.1.4| TexHonoruueckue mpouecchl B CTPOUTEILCTBE

2.1.5|1mxenepHast reofe3us

2.1.6|OCHOBBI apXUTEKTYPBI M CTPOUTEIBHBIX KOHCTPYKIIHI

2.1.7|Bricias MmaTeMaTHKa

2.2| A cuUIIMHBI 4 PAKTHKH, JUIs1 KOTOPBIX 0CBOEHHE JAHHOI THCHMIINHBI (MOIYJIs1) HEO0XOAUMO KaK
npeauiecTByolee:

2.2.1|OkcnnyarallioHHAas IPAKTUKA

2.2.2| TemocHa0XeHe U BEHTUIIALMS 31aHUI

2.2.3|bnaroycTpoiicTBo TeppuTOpHil 1 6e30aphepHas cpena

2.2 4| ApXUTEKTYpHO-CTPOUTEIHHOE MPOCKTHPOBAHHE

2.2.5|BoaocHabxenne U BOAOOTBEAECHUE

2.2.6|Texuuueckas 3KCIUTyaTalys 34aHUH U COOPY>KEHUH

3. HEPEYEHb INTAHUPYEMBIX PE3YJbTATOB OBYUYEHUS 110 JUCIUIIJIMHE (MOYJIIO),
COOTHECEHHBIX C INIAHUPYEMbBIMHU PE3YJIbTATAMU OCBOEHUSI OBPA3OBATEJIBHOM MMPOT'PAMMBI

OIIK-2: Cnoco0eH ocyuiecTBJSITh KOMIJIEKCHBII MPeINPOEKTHBIH aHAJIN3 H MOMCK TBOPYECKOT0 MPOEKTHOT0 peleHns

3HaTh:

OCHOBHBIC HarpaBJICHUs, ICJIN U 3aJa4U IPEATIPOCKTHOI'O aHajlk3a.

YMeTnb:

HpI/IMeHHTL Ha MPAKTHUKE OCHOBHBLIC IPOLEAYPEI IPECANPOCKTHOI'O aHaJIn3a.

Baanets:

HHcTpyMeHTapueM BBISIBICHUS 3aKOHOMEPHOCTEH B CHCTEME IPOESKTUPOBAHUS FOPOJICKOH Cpeibl.

IIK-3: CriocodeH k noucky u coopy uHdpopmanuu, HeodX0AMMOIi JIsl pa3padoTKH coAepKaTeIbHbIX YacTell U pa3aesioB
rPaJoCTPOHTEIbHOI JOKYMEHTAIIHH

3HaTh:

PaznnunbIie HCTOYHHKY U 0a3b1 JAaHHBIX ITOHUCKa I/IH(bOpMaHI/II/I

YMmeTnb:

OcymiecTBIATh TOMCK HH(GOPMAIHN.

Baaners:

OmnbiToM MorcKa U cOopa HHPOpMaIWH B TpodHIbHON chepe.

IIK-7: Crioco0eH npoBepsiTh CTPYKTYPY, cofep:kaHue U (popMy NOJa4H, NPeICTABIEHHBIX /I KOMILUIEKTALIMM MAaTepUAJIOB
YCTAHOBJIEHHBIM TPe0OBaAHUAM

3HaTh:

CucreMy MpaBoOBBIX 1 HOPMATHBHBIX TpeOOBaHUH K 0hOpMIIEHHUIO, KOMIUIEKTALMHU U IPE/ICTABICHUIO PA3IMYHBIX BUIIOB
IPazioCTPOUTENEHON TOKYMEHTAIH

YMeThb:

OHeHI/IBaTI) COCTaB U COACPIKAHUE NOKYMCHTAllUH 110 00BEKTaM FpaﬂOCTpOHTeHBHOﬁ JACATCIIbHOCTH B COOTBETCTBUH C
YCTaHOBJICHHBIMHU Tp€6OBaHI/l$[MI/I.




Baaners:

HaBbikamMu OITy4eHNs TEKCTOBBIX, TPAHIECKUX MaTEePHAIOB, COCTABIAIOIINX TPAJ0CTPOUTEIBHYIO JOKYMEHTAIHNIO UITH €€ YacTH, OT
pa3pabOTYUKOB.

4. COAEP)KAHUE JUCIHUIIJIMHBI (MOAYJIs1), CTPYKTYPUPOBAHHOE I10 TEMAM (PA3JEJIAM) C
YKA3AHHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMUYECKHUX YACOB H BUJOB YYEBHbBIX

3AHSATHI

Kon
3aAHATHS

HaumeHoBaHHe pa3/ieioB U TeM /BU]I
3aHATHSA/

Cemectp /

Kype Yacos

Komneren-
1197074

JlutepaTtypa

Hnure
PaKT.

IIpnmevanue

Paznea 1. Jlekuun

11

TemoBsie cetu.CTpyKTypa 1
K1acCH(UKALUS TOPOJICKHX CHCTEM
termtocHaOxeHus. Cxema
MPUCOEIUHEHNUS TETII000OMEHHIKOB
TOpSAYEro BOJIOCHAOKEHUSL.
PerynupoBanue nogauu TEIIOTHI,
TeMIepaTypHslii rpaduk. Tumnb
MIPOKJIAJKH TEIUIOBBIX CETeil.
KoHCTpyKTHBHBIE 3IEMEHTHI TEIIOBBIX
cereil. Komnencanus TemnepaTypHbIX
YIJTMHEHHUH B TEIUIOBBIX CETIX,
Ha3HAYCHME U MIPUHIINI ACHCTBHS
KOMIIEHCAaTOPOB.

OCHOBHBIC 3a/1a41 U pacYETHbIC
3aBUCUMOCTH T'HJPaBINYECKOTO pacuéra:
orpeJielieHHe PacX0/10B TEINIOHOCUTEIIS,
notepsb AasieHus. CocTaBieHue
pacuérHoi cxembl. MeTonnka
[POBEIEHU THPABINYECKOrO pacyera.

OIIK-2 IIK-
3 TIK-7

JI1.1 J11.7J12.1
J12.5J13.1
2132

1.2

T'azopacnpeenuTensHbIe CETH.
CTpyKTypa 1 KIaccu(UKanus TOPOICKAX
ra30pacrpeaeIuTeIbHBIX CHCTEM.
MHorocTyneH4aras cxema
ra3ocHa0keHHs TOpOJa: OCHOBHBIE
3JIEMEHTBI, X Ha3HAUYEHHUE. Y CTPOHCTBO
HapyXHBIX ra3onpoBonoB. HasnaueHue u
000pyI0BaHKE ra30pacpeaeIUTEIbHBIX
CTaHLWH U MyHKTOB. 3amura
METAJUTNYECKHX T'a30IPOBOIOB OT
KOppO3HU.

Omnpenenenue pacy€THBIX pacX0OI0B raza
B KOJIBLICBBIX paclpeaCIUTECIbHBIX
ceTsix. OCHOBBI THAPABINYECKOTO
pacuéra razonpoBoioB. /JIex/

OIIK-2 IIK-
3 IIK-7

JI1.1 J11.5J13.1
21032

13

Bonomnposoansie cetu. Kinaccuguxanus
BOJONPOBOJIHBIX ceTell. OCHOBBI
MIPOEKTUPOBaHUS HAPYKHON
BOJIOTIPOBOJIHOM ceTH. Marepuaisl Tpyo,
OCHOBHBIE 3JIEMEHTEI, 3alI0PHO-
perynupyomias apMatypa. [loxxapHsie
rugpanTsl. OnpeeneHue pacueTHbIX
pacxofioB BoJbl. OCHOBBI pacyera
HapYXHBIX BOJOIPOBOIHBIX ceTeid. /JIex/

OIIK-2 TIK-
3 [IK-7

JI1.2J11.3
J11.4J12.2J13.2
21032

Jlexius
BH3YaJTU3aI[HsI




1.4 BonpoorBogsmue cet. Bubl CTOYHBIX OIIK-2 TIK- | J11.8J12.4J13.3
BOJI, IPUHIMITHATbHAS CXeMa 3 [IK-7 21032
oO1ecIaBHoOi, pa3aenbHol u
TOJTypa3IeTbHO CHCTEMBI
BOJI00TBeleHus. CxeMa Hapy KHOU
KaHaJM3aI[IOHHON CETH, OCHOBHBIE
aseMeHThl. CIocoObl TPACCUPOBKH
YIAMYHBIX ceTel: MepIeHANKYIISIpHAs,
nepeceueHHas, napajieNbHas, 30HHas,
panuanbHas. Y CJIOBHUS IPUMEHEHNS
NepevrcieHHbIX cxeM. [myouna
3aJI0KEHUS TPYOOIIPOBOIOB
KaHaJIM3allMOHHOU ceTu. JloxaeBas
kaHanmm3awst. OCHOBBI TPOEKTUPOBAHUS U
pacdera BOJOOTBOsIIEH ceTu. /JIex/

15 Cucremsl dnekTpocHabkeHus. Kateropun OIIK-2 TIK- JI1.6J12.3
anekTponoTpedureneil. CTpykrypHas 3 IIK-7 0192
cXeMa JIeKTPOCHA0KEHHS TOPOAa.

TpanchopMaTOpHbIE TOACTAHIIHH:
Ha3HaYeHHe, pa3MeIleHne B TOPOJCKOM
3acTpoiike. OpraHu3zanus yJIuuHOro
OCBEIICHUs. Y CTPOUCTBO HAPYKHOM
UIEKTPUUYECKON pacpeieIuTeNbHON CeTH.
/JTex/

1.6 Pa3MelieHre TOpoICKUX KOMMYHHUKAITHIA. OIIK-2 TIK- |JI1.4 JI1.5 JI1.6
0O0630p cOBpeMEHHOW HOPMAaTHBHO- 3MK-7  [JI11.7 JI1.8J12.1
CIIPaBOYHOM JIUTEPATYPHI, J12.4J12.5
periaMeHTHpYIOUIel pa3MeleHIe 21092
HMHKEHEPHBIX KOMMYHUKAIHN 1
000py10BaHMs B IOA3EMHOM U Ha[3¢MHOM
TrOpOJICKOM TpocTpaHcTie /JIek/

1.7 CoBpeMeHHBIC TEXHOJIOTUH OIIK-2 TIK- |JI1.1 JI1.4 JI1.5
PEKOHCTPYKLIUH ¥ BOCCTAHOBJICHUS 3IIK-7  |JI1.6 JI1.7J12.1
M3HOIICHHBIX TPyOOMIpoBoa0B. O630p J2.2J12.4 J12.5
COBPEMEHHBIX CTIOCOO0B BOCCTAHOBIIECHUS 21032
M3HOIICHHBIX TPYOONPOBOJOB. 3aMeHa
TpyO OecTpaHIIeHBIM METOAOM
IIPOTSDKKU HOBBIX TPYO BHYTPH CTaphIX.

Hcnonp30BaHne TKaHEBBIX IIUTAHTOB Ha
OCHOBE OTBEPKIAIOLIUXCS KICEBBIX
cMecell. TeXHONoTHus HaHECEHU S
LIEMEHTHO-TIECUaHBIX CMecel Ha
BHYTPEHHIOIO TIOBEPXHOCTH TPYOBI. /JIek/
Paznen 2. [IpakTnueckue 3aHATUS

21 Pacuer TerIoBbIX Harpy30K XKHUJIOH OIIK-2 IIK- | JI1.1J12.5J13.1
3actpoitku. /Tp/ 3 IIK-7 31 52

2.2 Br16op Tpaccs! TemoBoi cetu /IIp/ OIIK-2 IIK- | JI1.1J12.5J13.1

3 IIK-7 2132

2.3 CoCTaBJICHUE PAaCUETHOM CXEMBbI TEIUIOBOU OIIK-2 TIK- | JI1.1J12.5J13.1 CHUTyalMOHHBIH
cern. /Ilp/ 3 IIK-7 01092 aHalu3

24 I'mnpasnuyeckuil pac4€r TEIUIOBOM CETH. OIIK-2 IIK- | JI1.1J12.5J13.1
Mp/ 3 [IK-7 D192

2.5 Pa3paboTka MOHTa’KHOI CXEMBbI TEILIOBOI OIIK-2 IIK- | JI1.1J12.5J13.1
ceru /TIp/ 3 [IK-7 21092

2.6 IMocTpoenue npe3oMeTpruIecKkoro rpaduka OIIK-2 IIK- | JI1.1J12.5J13.1
teroBoi cetn /TIp/ 3 [IK-7 21022

2.7 Pa3paboTka cXembl ra30MpoBOJIOB KHIIOH OIIK-2 TIK- JI1.5J13.1 CHUTyalOHHBIH
3actpotiiku /T1p/ 3 IIK-7 21022 ananus, 10T




2.8 OmnpejeneHue pacueTHBIX PacX0OI0B ras3a 9 2 OIIK-2 IIK-| JI1.5J13.1 0
Mp/ 3 [IK-7 2192
2.9 I'uapaBnnveckuii pacu€r KOJIbIEBBIX 9 2 OIIK-2 TIK- JI1.5713.1 0
ra3oIpoBOJOB HU3KOro naBieHus. /I1p/ 3 IIK-7 0192
2.10 |TpaccupoBka Hapy>KHOH BOJXOIPOBOIHOIT 9 2 OIIK-2 IIK-| JI1.4J12.2 2 CutyaloHHBII
cetu /TIp/ 3 [IK-7 J12.4J13.2 ananus, 10T
3152
211 Onpenenenue pacyéTHBIX PACX00B BOIBI. 9 2 OIIK-2 TIK- JI1.4712.2 0
Mp/ 3 IIK-7 J12.4713.2
D192
212 I'uapaBinveckuil pacueT KOJbIEBOU 9 2 OIIK-2 TIK- JI1.4712.2 0
BOJONPOBOIHOI cetu /ITp/ 3 IIK-7 J12.4J13.2
D192
2.13  |Pa3paboTka TEXHOJOTHYECKOW KapThl Ha 9 2 OIIK-2 TIK- JI1.4J712.2 2 CuTyanoHHbIH
OecTpaHIIEIfHOE BOCCTAaHOBJICHUE yIacTKa 3 [IK-7 J12.4J713.2 a"amus, 10T
BOJONpPOBOIHOI cetu /ITp/ 0192
2.14  |TpaccupoBKa CETH BOZOOTBEICHUSL. 9 2 OIIK-2 IIK- | JI1.8J12.4J13.3 0
Onpezenenue pacy€THBIX pacxo/0B 3 [IK-7 21092
cTouHbIX BoA. /TIp/
2.15  |I'mppaBnuueckuil pacuér caMOTeYHOH 9 2 OIIK-2 IIK- | JI1.8J12.4J13.3 0
BOJI0OTBO/IsMIECH cetn /TIp/ 3 [IK-7 21092
2.16  |Pa3paboTka CTpYKTYpbI 9 2 OIIK-2 TIK- JI1.6J12.3 0
AIIEKTPOCHAOKEHHUS )KUIIOTO MUKpOpaiioHa 3 [IK-7 21092
Mp/
Pa3nen 3. CamocTosiTesibHas padoTa
3.1 N3yuenue nekunonnoro mMarepuana /Cp/ 9 10 | IIK-3TIK-7 (JI1.1 J11.2 J11.3] O
JI1.4 J11.5 J11.6
JI1.7 J11.8J12.1
J2.2712.3 J12.4
J2.5
3152
3.2 TloaroroBka K 3aIuTe TMPAKTHYECKUX 9 20 |OIIK-2 IIK- [JI1.1J11.2 J11.3( O
pabor /Cp/ 3TIK-7  [JI1.4 JI1.5 JI1.6
JI1.7 J11.8J12.1
J2.2712.3 J12.4
JI2.5J13.1 JI3.2
J3.3
2132
3.3 Brinonnenne 1 moaroToska K 3amgure PI'P 9 26 OIIK-2 IIK- |JI1.1 JI1.4 J11.7 0
/Cp/ 3 TIK-7 JI1.8712.2
JI2.5J13.1 JI3.2
J3.3
2132
Paznean 4.
4.1 ToaroroBka K sK3ameHy /DK3aMeH/ 9 36 0

5. OIEHOYHBIE MATEPHUAJIBI JJIsI MIPOBEJAEHUS MPOMEKYTOYHOMN ATTECTAIIAN

Pa3MmeiieHbl B NPUWIOKCHUH

6. YHEBHO-METOJNYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHWE JTUCITUIIJIMHBI (MOAY JI5)

6.1. Pexomenayemas iuTepatypa

6.1.1. IlepeyeHb OCHOBHOI INTEPATYPHI, HEOOXOAUMOI /151 OCBOEHHUSI TUCUMILIMHBI (MOAYJIs1)

ABTOpLI, COCTaBUTCIIN

3arnaBue

I/ISHaTCHBCTBO, rong

Bbproxanos O.H.,
Bproxanos O.H.

TerutorazocHabxeHue 1 BEHTWIALMSA: y4e0. Ui By30B

Mocksa: Axkanemus, 2011,




ABTOpLI, COCTaBUTCIIN

3arnaBue

W3parenscTBO, TOI

J11.2

M. T. Kypb6a, JI. 1.

BonocHabxenue. [IpoekTupoBaHUE CUCTEM M COOPYKEHHH :

Mocksa : ACB, 2010,

Coxoi08, XK. M. yueb. nocobue st By30B B 3 T T. 1 : Cucrembl BOiOCHA0KEHUS,
T'oBoposa. BOJ103a00pHBIE COOPYKEHUS
J1.3 |M.T. XKyp0a, JI. 1. BonocHabxeHue. IIpoeKTUpOBaHUE CUCTEM U COOPYXKEHUH : Mockga : ACB., 2010,
Coxkoos, XK. M. nocobue 17151 By30B B3 T, T. 2 : OuncTKa U KOHJAUIHOHUPOBAHUE
T'oBopoBa HPHUPOIHEIX BOJ
J1.4 |M.T. Xyp0a, JI. 1. Bonocuabxenue. IIpoexTupoBanue cucteM U coopyxenuii B 3 [Mocksa : ACB., 2010,
Coxornos, XK. M. T.: yue0. nocobue ais By30B B 3 1. T. 3 : Cucrembl
I'oBoposa pacIlpeneNIeHus 1 I0Jauy BOIBI
JI1.5 |Honun A. A. I"azocHaOxeHue:: y4eOHHK Mocksa: Jlans, 2012,
http://e.lanbook.com/books/ele
ment.php?
pll_cid=25&pll_id=2784
JI1.6 |Mockanenko A. B. DNEKTPUUECKUE CETU U CHCTEMBI Mocksa: I KT (ObiBinmit

""Mapupyt", 2007,
http://e.lanbook.com/books/ele
ment.php?pll_id=59906

JI1.7 |Bapgonomees IO. M., |Oromienue u TeMaoBbIe CeTH: YUEOHHK Mocksa: OOO "HayuHo-
Koxopus O. . nzgarensckuit nenrp MTHOPA-
M", 2017,
http://znanium.com/go.php?
id=597712
JI1.8 |Boponos 1O. B., Bogaoorsenenue: YueOHUK Mocksa: OOO "HayuHo-
IIyraues E. A., n3natensckui nenTp MHOPA-
Anexcees E. B., M", 2017,

Canomees B. I1.

http://znanium.com/go.php?
id=858885

6.1.2. IlepeyeHb TOMOIHUTENLHOI JUTEPATYPbI, HEOOXOAMMOIi 1JIs1 0CBOECHHS TUCHUILINHBI (MOIYJIs)

ABTOpLI, COCTaBUTCIIN

3arnaBue

I/I3Z[aTeﬂI)CTBO, rona

J12.1 CHullI 2.04.05-91*. Orormenune, BEHTUISINS 1 Mocksa, 1999,
KOHJIUIIMOHUPOBAHHE

J12.2 |Tocctpoii Poccun CHulI 2.04.02-84*. Bonocnabxenue. HapyxHble ceTn u Mocksa: ®I'YIT LTIIT, 2004,
COOPY)KEHHS

JI2.3 |T'pyruna O.M., DIEeKTPUUYECKHIE CETH M CUCTEMBbI B IpUMepax | 3ajadax: y4e6. |Yura: 3a6MXKT, 2010,

GDununmnos C.A.

HOCOOUe N0 AUCIMIUIUHE "DIEKTPUYECKUE CETH U CUCTEMBI" 11
cryn. cienuan. 190401.65 "DnexTpocHabKeHIE KENe3HBIX
nopor”

JI2.4 |Penun b.H. BognocHabxenne u BogooTseaeHue. HapyxHble ceTd u Mocksa: Unrerpan, 2013,
coopyxenus. ClipaBOYHUK: y4ueO. U3,
JI2.5 |Toccrpoit Poccun CHullI 3.05.03-85. Temmmossie cetu: CHulII 3.05.03-85 Mocksa: OI'VIT LIIII, 2004,
6.1.3. IlepeueHnb yueOHO-MeTOIUIECKOTO o0ecnedeHHs 1JIsl CAMOCTOSITEJILHOM PadoThHI 00y4AIONINXCS MO AUCHUIIHHE
(Mony.Jio)
ABTODEI, COCTaBUTEIHN 3ariaBue WznarenscTBo, TOX

JI3.1

Aspomumos E.M.

TemmorazocHabxeHue u BCHTUJIALIUA: y‘IeG I 6aKaHaBpOB

Mocksa: Akagemus, 2013,

JI3.2 |Axumos O.B. BonmocHabkeHue 1 BOJOOTBeACHUE.: Yuel. mocooue Xabaporck: JABI'YIIC, 2015,
JI3.3 |Kopobko M.H., Bognoorsenenue. Cetn BomooTBeneHus: y4uel. mocodue Xabaporck: M3n-so ABTYIIC,
Axwnmos O.B., 2008,
Axumona FO.M.
6.2. Ilepeyenb pecypcoB HHGOPMAMOHHO-TeJIeKOMMYHHKAIMOHHOI ceTn "UHTEepHeT", HEOOXOAUMBIX /IJIsl OCBOEHHS

JUCHUTIUHBI (MOTYJI51)

Ol

Hayunas snexrponnas 6ubnmoreka eLIBRARIL.RU

http://elibrary.ru/

92

Onexrponnslil katanor HTh ABI'VIIC

http://ntb.festu.khv.ru/

6.3 Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHI{, HCIIOJIb3YyeMBbIX IIPH OCYIIECTBICHNN 00Pa30BaTeILHOIO MpoLecca Mo
AUCHHUILIAHE (MOAYJII0), BKIIOYAas NepedyeHb MPOrPaMMHOro obecrnedyeHnss 1 HH(POPMAINOHHBIX CIIPABOYHBIX CHCTEM

(mpu HEOOXOAUMOCTH)

6.3.1 Ilepeyens NporpaMMHOro odecrnevyeHuns

Visio Pro 2007 - BekTopHBIi rpadUuecKkuii peqakTop, peaakTop AuarpaMM 1 GIiok-cxem, nuim.45525415

Windows XP - Onepaunonnast cucrema, i, 46107380

Office Pro Plus 2007 - TTaket oducHbIX mporpamm, aui.45525415

Free Conference Call (cBoGoanas auieH3ns)




6.3.2 llepeyenb nHGOPMALHOHHBIX CIPABOYHBIX CHCTEM

IpodeccnonanpHas 6a3a TaHHBIX, HHHOPMAIIMOHHO clipaBovHas cucrema ['apanT - http://www.garant.ru

IMpodeccnonanpras 6a3a maHHBIX, HHOOPMAIIMOHHO cripaBo4Has cucrema Koncynpsrant Ilmroc - http://www.Consultant.ru

7. ONUCAHUE MATEPUAJIbHO-TEXHUYECKO# BA3bl, HEOBXOJAUMOI JJIsS1 OCYIIECTBJIEHUS
OBPA30BATEJILHOTI'O ITPOIECCA 110 JUCIHATIIMHE (MOY.JIIO)

Aynuropus Hasnauenue OcHareHue

423 [MomereHu st Il CAaMOCTOSATEBHON paboThI Temaruueckue MIaKaThl, CTOJBI, CTY/bs, cTe/utaxkun KoMmbroTepHast
00y4aloNMXCs.  3all IEKTPOHHOM MHPOPMALUK | TEXHHKA C BO3MOXKHOCTBIO MOAKIIOYECHHS K ceTd VIHTepHeT,
cBoboHOMY noctyny B OBC u SUOC.

1303 [TomereHwust [UIsl cCaMOCTOSTENBHON paboTHI Temarnueckne MIaKaTsl, CTOJBI, CTYIbs, cTelutaxku KoMmbloTepHas
oOyuaromuxcs. YuraneHsiit 3a1 HTB TEXHHKa C BO3MO)KHOCTBIO OAKITIOUEHHS K ceTH VHTepHeT, cBo6o1HOMY
nocryny B 9bC u OUOC.
343 IomemeHus 11 caMOCTOATENBHON PabOThI Temaruueckue Mmakarsl, CTOJBI, CTYIbsI, cTe/uIakH. KommnbroTepHas
obyuaronuxcs. Yuransusii 3a1 HTh TEXHHKA C BO3MOXKHOCTBIO IOJKIIOUEHUs K cetu MHTepHer,
cBobogHoMy noctyny B ObC u SUOC.
408 KommbloTepHBIit Ki1ace A1 MpOBEICHUS OCHaIIEHHOCTh: KOMIUIEKT Y4eOHOI MeOenu, 9KpaH pyJOHHBII
11a00PaTOPHBIX U MPAKTHYECKIX 3aHATHIH. HAaCTEHHBIH, TOCKa MAarHUTHO-MapKepHasl.

TeXHUYECKUE CPENICTBA O0YIEHHS: MYJIbTUMEAUINHBIN TPOEKTOP
nepeHocHoit, [TK Prestigio Officer 505B Core2Duo-T6550, I1K Prestigio
Officer 705B, cepsep.

412 Y4eOHas ayIuTopus A IPOBEACHUS 3aHATHI KOMIUICKT y4eOHOH MeOEeIH: CTOJIBI, CTYJIbsI, MYJIbTHIIPOEKTOP, JOCKA
JICKIIMOHHOTO THIIA MeJIoBasi HACTCHHAs , SKPaH PYJIOHHBIH HACTEHHBII

8. METOAUYECKHUE MATEPHUAJIBI 1JI1 OBYYAIOIIIUXCSA 110 OCBOEHHUIO JUCIHUAIIJIMHBI (MOJAYJISA)

C uenbio 3¢ (HeKTHBHOMN opraHu3aliy yueOHOTO poIIecca yyaluMces B Hauaie CeMecTpa MpeI0CTaBIsAeTCs y4eOHO-METOINIECKOe U
uH(OpPMaIMOHHOE 00ecreueH e, IPUBEEHHOE B IaHHOH paboueit mporpamme.

B cOOTBETCTBHY € IITAHOM BEHINTOHEHHSI CAMOCTOSITENIBHBIX pabOT CTYAEHTHI OJDKHBI H3y4aTh TEOPETHUECKUIT MaTepua mo
IPECTOSIIEMY 3aHATHIO, (OPMYJIUPOBATh BOIIPOCHL, BHI3BIBAIOILINE Y HUX 3aTPYIHEHUs], 11 PACCMOTPEHHUS Ha JIEKLUX,
TIPAKTUYECKUX 3aHATHIX.

IIpu BBINOIHEHUH 3aJaHUS JOIKHBI COOIIOJAThCS BCe TPEOOBAHMUS, U3JI0KCHHBIE B METOJMIECKUX YKa3aHUAX U IOJIb30BaThCS
JUTEPaTypoH, yKa3aHHOM IpenojaBaresieM.

YpoBeHb U riyOuHa YCBOSHHS AUCUUILIMHBI 3aBUCST OT aKTUBHOM U CHCTEMAaTHYECKOW paOOThI Ha JIEKIUSIX, U3YYCHUS
PEKOMEH/I0BaHHOM JINTEPATYPHhI, BHIOJHEHHUS MPAKTHYECKUX PaO0T U CaMOCTOATENHLHOTO BhIoIHEHMs PT'P.

IIpu monrotoBke K 3a4eTy HEOOXOMMO OPHEHTUPOBATHCS HA KOHCIIEKTHI JIEKIIUH, PEKOMEHAYEMYIO JINTEpaTypy, 00pa3oBaTebHbIC
Hutepuet- pecypebl. CTyeHTY peKOMEHAYETCs TaloKe B Hayale yueOHOTro Kypca MO3HAKOMUTBCA CO clIeayouell yueOHo-
METOANYECKON JOKYMEHTALUEH:

MPOTPaMMOM JIUCIMILIMHBL,

TIepeYHeM 3HAHUI M yMEHHH, KOTOPBIMHU CTYJCHT JI0JKEH BJIaJCTh;

TEMaTUYECKUMH IUTAaHAMH MPAKTUYECKUX 3aHATHI;

y4eOHHKaMH, ITOCOOMSIMU IO AUCHUILIMHE, a TAKKe JIEKTPOHHBIMU pECypCcaMu; TIEPEYHEM BOIIPOCOB K 3aUeTy.

ITocne sToOro y cryneHra J0JKHO ChOPMHUPOBATHCS YETKOE NPEACTaBlIeHUe 00 00beMe U XapaKTepe 3HAaHUN U YMEHUH, KO TOPBIMU
HaJl0 OyIeT OBJIaJeTh B IIPOLIECCE OCBOCHHS TUCIUILTHHBI. CHCTEMaTHUeCKOE BBIIOTHEHNE yIeOHOM paboThl Ha TPAKTHIECKHX
3aHATUSX U CAMOCTOSITENbHOE BhINoHeHHe PI'P, mo3BoNIUT ycHeHO OCBOUTH AUCHUILIMHY U CO3JaTh XOPOIIYIO 0a3y Ul caauu
3ayera.

IIpu noaroToBKE K MPAKTHYECKUM PaboTaM HEOOXOAUMO U3YUUTh PEKOMEHAOBAHHYIO YUeOHYIO IUTEPaTypy, U3yUUTh YKa3aHUs K
MIPaKTUYECKOH paboTe, cocTaBlieHHbIE penoasareneM. Boimonnenue PI'P ocymiecTisercs cTyeHTOM B COOTBETCTBUH C 3aJaHUEM
BBIJIAHHBIM TIpernofaBaTeneM. Bee Bonmpocsl, BO3HUKAIOIIKE B IIpoLecce BbinoaHeHus PI'P, cTyneHT pelraer ¢ nmpenopasareneM Ha
KOHCYJIbTAaTHBHBIX 3aHATHX. PI'P odopmisiercs B cooTBecTBuH ¢ TpeboBanusamu Cranmapra JIBI'YIIC CT 02- 11-17.
CamocrosTenbHas padoTa IPOBOJUTCS € LIEJIBIO: CUCTEMAaTH3AIMH M 3aKPEIUICHUS TOTYYCHHBIX TEOPEeTUUECKUX 3HAHUH
MIPaKTHYECKUX YMEHHH 00YJaroIMXcst; YIayOIeHHs M PACIIUPEHUS TEOPETHISCKIX 3HAHHUH CTYIEHTOB; (POPMUPOBAHHS YMEHUM
UCIIOIb30BaTh HOPMATHBHYIO, IIPABOBYIO, CIIPABOYHYIO JOKYMEHTALHMIO, YUCOHYIO U CIIELMANBHYIO TUTEPaTypy; GopMUpOBaHUS
1po¢eCCHOHANBHBIX KOMIETEHIIUH.

TexHOIOTHs OpraHU3aIy CaMOCTOSTEILHON PabOTHl 00YJAIONIMXCSI BKIIOYAET UCTIOIb30BaHNE HH(POPMALIMOHHBIX U MaT€PUAIIBHO -
TEXHHUYECKUX PECYpCOB 00pa30BaTEIILHOTO YUPEKACHUS: OMOIMOTEKY C YUTAIBHBIM 3aJI0M, YKOMIUIEKTOBAaHHYIO B COOTBETCTBHHU C
CYLIECTBYIOLIMMU HOPMaMH; Y4eOHO-METOAMYECKYIO 0a3y yueOHbIX KaOMHETOB, ayUTOPUH (KJIACCHI) JUIsl KOHCYIbTAlMOHHOMN
JIeSITebHOCTH; YI€OHYI0 M y4eOHO-METOANYECKYIO JIUTEPATYPY, pa3padOTaHHYIO C Y4€TOM YBEIMUYEHHUS JI0JIU CaMOCTOATEIILHON
paboOTHI CTYAEHTOB, 1 HHbIE METOANYECKHE MAaTEPHAIBL.

3ayer CTYIEHT CAAeT 1o BoIpocaMm npejcTrasieHHbM B PIT/I.

Tema PT'P "Pa3zpaboTka HHKEHEPHBIX CETeH MUKpOpaioHa', BKIIFOYaeT OCHOBHBIC pa3/eiibl:

- pacuer TemIoBOH CeTH MUKpOpaioHa;

- pacyeT ra3onpoBOIOB;

- pacuer ceTH BoJOCHA0KEHUS,

- pacyer ceTu BOJOOTBECHUS.




Bomnpocsr mst 3amutst PI'P

OIIK-2

1 OnmcaTh CTPYKTYPY CHCTEMBI TEINIOCHA0KEHUSI MUKpPOpaloHa (Croco0 MpOKIIa ki TeIUIOBOM CETH, KOJIMYECTBO TPYO, Ha3HAUCHHE
LTI

2 OnmcaTh CUCTEMY Ta30CHa0KEHHsI MUKpopaiioHa, HazHaueHue [ PIT

3 3HaTh aArOpUTM pacyera TEIIOBOM U ra30Boii ceT, B TOM uKcie (GopMyIIbl Ul OIPeNeSIeHUs] paCU€THOTO PacXo/ia TEIIIOHOCUTES,
MOTEepPb AABICHUSA

4 TIo cxeMe TeIUIOBOH CETH MOSICHUTD, KaK ONPEeISUICh PAacX0/Ibl TEIUIOHOCUTEIS Ha y4acTKax

5 o cxeme TemIoBOH ceTH yMeTh COCTaBUTh PABEHCTBA, XapaKTEPU3YIOIUE I'MJIPABIMUYECKYIO YBI3KY [IOTEPh AaBICHUS.

6 Uto Takoe IyTeBOIl U TPaH3UTHBIM pacxobl ra3a

7 dopmyna A OMpeneeHns pacueTHOrO pacxo/ia raza

8 KTo siBisI€TCSI OCHOBHBIMH HIOTPEOHUTENSIMHU BOJIBI B HACEJICHHOM ITyHKTE

9 Kak ompenensieTcs pacueTHBIN pacXo BOJAbI B HACEIEHHOM ITyHKTE Ha XO3SIICTBEHHO-TIUTHEBBIE HY Kb

10 Kaxkue ciyuau paboThl OCHOBHBIX 3JIEMEHTOB CHCTEMBI BOJIOCHA0KEHHS SIBJIAIOTCS pACUETHBIMU

11 IToueMy BOJOMIPOBOJHBIE CETH UMEIOT KOJIBIICBYIO KOH(UTYPAIHIO

12 Yto0 Takoe cBOOOIHBII HANIOP B BOJONPOBOIHON CETH U KaK OH ONpEeAesIsIeTCs, YeMy paBHbI MUHUMAaJIbHOE U MaKCHMaJIbHOE
3HAYEHHs1 CBOOOIHOTO HANIOPa B BOJOMPOBOTHOM CETH

13 Ot 4ero 3aBUCUT BEITMYUHA yJEJIbHOH HOPMBI BOJIOOTBEICHUS HACEIICHUS

14 HazoBuTe cXeMBbI TPACCUPOBKHU YIUYHBIX TPYOOIPOBOIOB CETEH BOJAOOTBEICHHS

15 Kak BeIOupaeTcs cxeMa TPacCUPOBKHU YIUUHBIX TPYOOIPOBOJIOB CETEH BOIOOTBEACHUS

16 Kaxk ompeenuth pacueTHBI pacXo/ Ha yu4acTKe OBITOBOW CETH BOJOOTBEICHHUS

17 IToyeMy pacueTHbIE PACXOJIbl CTOUHBIX BOJ] HE COBIA/AIOT ¢ (PAKTHUECKUMHU PACXOJIaMHU HKCITYaTHPYEMbIX CHCTEM BOJIOOTBEACHUS
MK-3

18 Kak cTpoutcs nmbe3oMeTpuueckuil rpaduk TemIoBoil cetu

19 YMmeTs cocTaBUTh CXeMy y3J1a, IOCYUTATh 3HaYeHHe (UKTUBHOTO Y3JIOBOTO PAacXo/ia, pacyeTHOTO pacxo/a rasa

20 ITo pe3ynbTaTaM Kakoro pacuyeTHOI'O Cilydas Ha3HAuaroTCs JUaMeTpPhl y4acTKOB BOJIOIIPOBOAHOM CETH, BO3MOXKHA JIU UX
KOPPEKTHPOBKA IPH JTAIIBHEHIITNX pacueTax

21 Kaxumu npaBuiIaMu clielyeT pyKOBOJCTBOBAThCS IIPU Ha3HAUCHUH MPEIBAPUTENBLHOTO IOTOKOPACIPEIeNICHUS

22 B 4yeM cOCTOUT I'UAPaBINYECKUN pacdeT KOJIbIEBOH BOAONPOBOIHON ceTH

23 Kaxue coopyxeHHs yCTpanBalOT Ha BOJIOTIPOBOTHON CETH

24 Kax Ha3HauaeTcsl [NIyOMHa 3a105KeHUs BOJOIPOBOIHBIX ceTeil

25 Kaxne hakTophl yIUTHIBAIOTCS IPH BEIOOPE CPEICTB 3aIUTHI TPYOOIPOBOIOB MOA3EMHON POKIAIKH OT KOPPO3HH

26 Kax Ha3HauaroTCs CPEACTBA 3aIlUThI TPYOONIPOBOJOB OT KOPPO3UU

27 Kak ornpeaeauTh MUHUMAIIBHO JOMYCTUMYIO TIyOHHY YIUYHOMH CETH

28 UeM orpaHM4IMBaAETCs MaKCUMalbHas [NIyOMHa 3aJI05KEeHUs TpyOOIIPOBOIOB

29 Yem orpaHUUMBAETCs CKOPOCTH ABHKCHHS CTOUHBIX BOJ HA YYacTKe CETH

30 Or 4ero 3aBUCUT MUHHMAJIBHOE 3HAYEHHE CKOPOCTH Ha y4acTKe TpyOOomnpoBoaa

31 Yro Takoe HaNOJHEHHE B CAMOTEYHBIX TPYOOIIPOBOAaX

TK-7

32 TlokazaTh IO cXeMe Ta30BOH CETH, B KaKOH MOCIIEeI0BATEIbHOCTH OYIyT PacCCMaTPHBATHCS Y3JIbI P ONPECTICHIH PACUETHBIX
pacxonoB rasa

33 Kak Ha3Ha4aeTcs BEJIMYHMHA YIEIbHOTO CYyTOYHOTO pacxo/a BOJOMOTpeOIeHus.

34 Kaxk onpezessieTcsi peKuM BOAOTIOTPEOICHUS HACEICHHOTO ITyHKTA.

35 HazoBuTte NpuHIXIIBI TPACCHPOBKU BOJONPOBOIAHOM ceTH

36 B kakux ciyyasx LeaecooOpasHo IpeycMaTpUBaTh IBYXCTYNeHUaThli rpaduk padotsr HC-2

37 Kak Ha3HayaeTcs KI1acc NPOYHOCTH TPYOOIIPOBOJOB BOJOIIPOBOIHON CETH

38 Kak Ha3Ha4alOTCs paHUIIbl PEMOHTHBIX YYaCTKOB Ha KOJIbLIEBOM BOAOIPOBOAHON ceTH

39 Kakue cymiecTByIOT OCHOBHBIE IIOKa3aTeIH Ha/Ie)KHOCTH BOJONIPOBOHOM ceTH. B kakux ciydasx aBapus Ha BOJOBOJE JOJDKHA
paccMaTpuBaThCs KaK OTKa3 CHCTEMbI BOJOCHA0KEHHS

40 Kaxk ocymiecTBiseTcst BEeHTHIALMSA B CAMOTEUHBIX CETAX

41 Kakue cxeMbl COeZIMHEHHS TPYOOIIPOBOIOB MPEAYCMATPUBAIOTCS B KOJIOJIAX B CAMOTEYHON CETH BOJOOTBE/ICHHS

42 Kakue TpyObl IPUMEHSIOTCS TIPH CTPOUTEIBCTBE CETEH BOJIOOTBEICHHUS

43 Kak ornpeeniT MUHUMAIILHO JOIYCTUMYIO TITyOHHY 3aJI0)KeHUs TPyOOIpoBoIa

IIpoBenenue yaeOHOTO Mporecca MOXeT ObITh OpraHu30BaHo ¢ ucnonbzoBanueM DVOC ynuBepcuTeTa U B i(poBoii cpeae (Ipymisl
B COI[MANIBHBIX CETSX, SIEKTPOHHAs [10YTa, BUACOCBS3b U JIp. IIaThopMbl). YueOHble 3anaTus ¢ npuMererneM JJOT mpoxoxnsT B
COOTBETCTBHU C YTBEPKIACHHBIM paclicaHueM. TeKyluii KOHTPOIb ¥ IPOMEKYTOUHas aTTecTanus 00yqaroImuxcst POBOIUTCS C
npumeHenuem J1OT




