MUMHHCTEPCTBO HAYKHU 1 BBICIUEI' O OBPA3OBAHMS POCCUMCKOM
OEJEPALIMU
(enepansHOE rocyapCTBEHHOE aBTOHOMHOE 00pPa30BATENIBHOE YHPEXKASHHUE BBICILIETO
obpazoBaHus
"CAHKT-TIETEPBYPI'CKM 'OCY IAPCTBEHHbIN YHUBEPCHUTET
ADPOKOCMHYECKOI'O ITPUBOPOCTPOEHU "

Kadenpa Ne 14

VTBEPXIAIO
PyxoBoauTess Hanpab/eHUs

JLT.H.,0pod.

Jluct cornacoBanus paboueid nporpamMMBbl JUCLHIUIMHEL

[Tporpammy cocrasu (a) g
JIOLL, K. T.H., JOIL. (\ /[/’/ / C.B. I'opbauen

(HOMKHOCTD, Y 4. CTENeHb, 3BaHHE) (}z/{mucx,, niaTa) b (uHMumanbl, Gamunis)

IMporpamma ono6peHa Ha 3acenanuy xadenpst Ne 14

«25» mas 20231, nporoxon Ne 10

3asenyroumii xadenpoit Ne 14

K.T.H.,JIOLL B.JI. Onenen

(AOMKHOCTD, Y. CTCMCHD, 3BAHIC)

M.B. Ceprees

2 = — -
e
(yu. cTeneHb, 3BaHue) / [ (nognfice, nata) (uHnuuans, Gpamunus)

«25» maw2023r

PABOYAS [TPOI'PAMMA T CLIUTTIMHBI

«Cerrt OBM U TeIEKOMMYHHKALUHID
(HaumeHoBaH e AHCLHMHHDL)

Koj HanpaBieHus oAroToBKy/ 09.04.01

CricuaJibHOCTH

HanmeHoBaHHE HanpaBIeHHs
HOATOTOBKH/ CIIELIHAIBHOCTH

Hnudopmaruka 1 BBIYHCIUTENBHA TEXHHKA

Haumenosanye Bcetpoennsie ciucteMsl 06paboTku HH(pOpMAaUKH 1
HAIpaBJIeHHOCTH YIIPaBJICHHS
®dopma 0byueHus OYHas

Canxr-ITerepbypr — 2023

K.T.H.,JIOIL, o4 B.JI.Onenes
(MOMKHOCT, yu. CTEMeHb, 3BaHIE) /Qnoirycb, nara) (nunumans, damumnis)
3aMecTUTENb AUPEKTOpa HHCTHTYTA/ ncxawm 1 o meroauyeckoii pabore
CT.IIpEI. B.E. Taparyu
(DOMKHOCTB, Y. CTENeHb, 3BAHHE) (nonnuce, nata) (nunupansl, Gaminus)



AnHHOTAIUSA

JucipmmHa «Cetn DBM U TeleKOMMYyHHKAalLMU» BXOOUT B 00pa3oBaTEIbHYIO
MporpamMmy BbICIIETO 00pa30BaHMs — IIPOrPaMMy MarucTpaTypbl 110 HAIPABJICHUIO OATOTOBKH/
cnenuansroctd 09.04.01 «Wudopmatnka u BeIMHCIHATETbHAS TEXHHUKA» HAIMIPABICHHOCTH
«Bcerpoennbie cucreMbl 00paboTku MH(OpPMAUUK W ynpaBieHus». JMCLHUIUIMHA peanu3yercs
kadenpoit «Neldy.

JlucuuninHa HaueneHa Ha GOPMHUPOBAHKE y BBITYCKHUKA CIEIYIOIIMX KOMIICTCHIHNA:

IIK-2 «CnocobeH ocCywecTBIISATh HWHTETPALMI0 W BHEJAPEHHE pa3paboTaHHOro
MIPOrPaMMHOr0 00€CIIeUeHHsI, BHIYMCIUTENBHBIX CHCTEM, KOMMYHHUKALHOHHOTO 000PY/10BAaHHUS»

TIK-3 «CniocobGeH oCyIIecTBIATh Pa3padOTKy CPEACTB M CHCTEM 3alIUThl MH(OpMALUH
aBTOMATHU3HPOBAHHBIX CHCTEM)

CozaepxaHue TUCLMIUIMHBI OXBATBIBAET KPYr BOIPOCOB, CBS3aHHBIX C H3y4YEHHEM U
MIOCTPOCHHUEM CETEH CBSI3H.

IIpenogaBanne AWMCUMIUIMHBL TPEAYyCMaTPHBACT Cleaylolmpe (HOpPMBI OpraHU3aLUN
y4eOHOro mpolrecca: JIEKIHH, J1abopaTopHbIe padOThI, CAMOCTOSTEIbHAs PaboTa CTyICHTA.

IIporpamMmoil AMCUMIUIMHBI HPEIYyCMOTPEHBI CIICAYIOUIME BUABI KOHTPOJS: TEKYILUM
KOHTPOIIb YCHIEBAEMOCTH, TIPOMEXYTOUHAs aTTecTanus B QopMe IK3aMeHa.

OOwiasi TPyZA0EMKOCTh OCBOCHHSI JAMCIMIUIMHBI COCTABISIET 3 3a4eTHBIX equHuUIpbI, 108
4acoB.

S13b1K 00yHUEHHS IO TUCIUIIMHE «AHTJTHHACKHI.

1. IlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUECHUS 110 AUCIUIUINHE
1.1. llenu npemomaBaHus TUCIIMIUTHHBI
Henero pguctuminasl «Cetn OBM M TeNEKOMMYHHMKALMM» SIBISCTCS IOJy4YEHHE
CTYAE€HTaMH 3HAHUI O MHTEIUICKTYaJIbHbBIX CETAX CBS3M, HEKOTOPBIX IPOOJIEMHBIX CHTYalUsAX U

Mapagokcax MapIIpyTH3ALUH,

NPUHLUIAX TOCTPOCHUSI CeTell MOABIKHOW pPaguOCBsI3H,

0COOCHHOCTSX TOCTPOCHHUSI TEJICKOMMYHHKALMOHHBIX CETeH C HCIOJIb30BAHHEM ONTHYECKHX
CPEJICTB CBSI3H, MHTETPAIIbHBIX CETSAX CBS3U, CHCTEMaX CHHXPOHU3ALUH HA CETSAX CBA3M.

Tak ke mOJyYeHHE CTYJSHTOM YMEHMI, HaBbIKOB M ONbITA JESTEIbHOCTH B
TEOPETUYECKOM HCCIICIOBAHUH aJTOPUTMOB ISl CETEBBIX TOIOJIOTHH, B MOCTPOCHHH IPOEKTa
CeTH CBsI3M Ha Oa3e 3aaHHOTO CTaHaapTa.

B o6siacty BOCIIUTAHHS JINYHOCTH LEJIBIO MIOATOTOBKH 110 JAHHOW AUCLUILIINHE SBIISIETCS
3aKpeIUIeHHe OOIIEKyIbTYPHBIX, 00IIENPO(ECCHOHANBHBIX U MPO(YECCHOHANBHBIX KOMIICTCHIINIH
JUISL TIPUOOPETEHUS TAKUX KaYeCTB, KaK LeJ1eyCTPEMICHHOCTb, OPIraHU30BaHHOCTD, TPYI000He,
OTBETCTBEHHOCTb, KOMMYHHKATHBHOCTb.

1.2. JucumriuinHa BXOJUT B  COCTaB  d4acTH, (OPMHPYEMOil  y4aCTHHKAMH
00pa3oBaTeNbHBIX OTHOIICHUI, 00pa30BaTENbHON MPOrpaMMbl BhICIIEro oOpa3oBaHus (nanee —

OI1 BO).

1.3. TlepeuyeHb IuIaHUPYEMBIX PE3YJILTATOB O0YUYEHHMS 110 IUCLUMUIUINHE, COOTHECEHHBIX C
IJIaHUPYyeMBbIMH pe3yabTatamu ocBoeHust OIT BO.

B pesynbraTe M3y4eHHs AMCHMIUIMHBI OOyYaroIluiics IOJDKEH 00JalaTh CIeTyIOINMU
KOMIETCHIMSIMU UM MX YacTIMH. KOMIETeHIM ¥ MHIUKATOPBI UX JOCTHKECHUS NPHBE/ICHBI B

Tabmuie 1.

Ta6nnua 1-— HepequL KOMIICTCHIINHI U HWHAUKATOPOB UX NOCTHIKCHUSA

Kateropus (rpynna)

KO,ZI 1 HAUMCHOBAaHHEC

KOII 1 HAUMCHOBAHHNEC MHAWKATOpPA JOCTHIKCHUS

KOMIIETEHLIUH KOMIIETEHLIUH KOMIETESHIIUH
I1K-2 Cnocoben
OCYIIECTBIIATh
MHTETPALUIO U I1K-2.3.1 3HaTh OCHOBBI aPXUTEKTYPHI,
BHEJIpeHHE YCTPOMCTBO U MPUHLMITBI (PYHKIIMOHUPOBAHUS
pa3paboTaHHOTO BBIYHCIIUTEIBHBIX HH)OPMALIMOHHBIX CHCTEM U
IpodeccronansHbie
HIpPOrPaMMHOTO KOMMYHHKAIIMOHHOTO 000pYA0BaHUS
KOMIICTCHIINH
obecnieueHust, T1K-2.B.1 BnageTh HaBBIKAMHU OLIEHKH KayecTBa
BBIUHCIIUTEIBHBIX pa3pabaTbIBacMbIX IPOTPAMMHBIX /TN
CHCTEM, annapatHbIX CPeICTB
KOMMYHHKAI[HIOHHOT'O
o0opytoBaHuUs
IK-3 Cnocoben
OCYIIECTBIISTh
Y IIK-3.Y.1 ymeTb aHanmu3upoBaTh IPOrPAMMHBIE,
pa3paboTKy CpeacTB
IMpodeccuonanbHbe APXUTEKTYPHO-TEXHUYECKHE U
U CHCTEM 3allUThI
KOMIICTCHIIUH CXEMOTEXHUUECKUE PEeLlIeHHs] KOMIIOHEHTOB
nHpopManuH
aBTOMATHU3HPOBAHHBIX CUCTEM
ABTOMATU3UPOBAHHBIX
CHCTEM

2.  Mecto auctumianssl B cTpykType OIT
JlucuumirHa MoXXeT 0a3UpoBaThCsl HA 3HAHUSX, PaHEe NMPUOOPETEHHBIX 00YYaIOMINMHUCS
NPY U3YYCHUH CIEIYIOIINX JUCIHMIUTHH!
— «BbluncnuTeNnbHbIE CHCTEMBDY,
— «BblunCIUTENBHBIE CETHY.
3HaHUs, NOJIyYEHHbIC NPU W3YYCHWH MarepHana JAaHHON IUCHMIUIMHBI, MMEIOT Kak
CaMOCTOSATEIbHOE 3HAYEHHE, TAaK U MOI'YT UCIOJIb30BATHCS MPU N3YYEHUHU APYTUX JUCLHUIIINH:
— «HTepdeiichl BCTPOCHHBIX CUCTEM.




3. OOBeM u TPYJOEMKOCTh TUCIUTLIHHBI
JlanHBle 00 00IIEM 00BbEME IUCLUILIMHBI, TPYAOEMKOCTH OTIEIbHBIX BHJOB Y4YEOHOM
paboThI IO IUCHUILIMHE (M paclpeAeIeHie 3TONH TPYAOEMKOCTH IT0 CEMECTPaM) IIPEACTaBIICHbI B
Tabuune 2.

Tabnuia 2 — O6beM U TPYAOSMKOCTh TUCIUIIITHHBI

TpynoemKocTh O
Bun yueGHoii paboThl Bcero cemMecTpam
Ne3
1 2 3

Oowan mpyooemKochnp oucyuniuHol, 3/108 3/ 108
3E/ (4ac)
U3 nux uacoe npakmuueckoi no020mogKu 17 17
AyoumopHhvle 3anamus, BCEro 4ac. 34 34
B TOM UHCIIE:

nexiuu (JI), (qac) 17 17

npakTuueckue/cemunapckue 3anstus (I13),

(uac)

naboparopasie padotst (JIP), (dac) 17 17

KypcoBo# npoekT (padora) (KII, KP), (dac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (dac) 38 38
Buo npomesicymounoi ammecmayuu: 3ayer,
mapd. 3ader, sk3amen (3auer, Jdudd. 3au, OK3. OKk3.
Ok3.*%)

o .
IIpumeudanue:  kanauatckuii 9K3amMeH

4. ConepxaHne TUCIUTUTHHBI
4.1. PacnpeneneHue TpyI0EMKOCTH AUCUUILTMHEL IO pa3/iesiaM U BUIaM 3aHSATHH.
Paznensl, TeMBI AUCIMIUIMHBI U UX TPYJOEMKOCTb IIPUBEACHBI B Tabnuie 3.

Tabauua 3 — Paszesnsl, TeMbl JUCUUIUIMHBL, UX TPYA0€MKOCTh

Paznen 5. lHTerpanbHbie ceTu CBSI3U
Tewma 5.1. Pasnuunble Tunbl Tpaduka
Tema 5.2. JloCTOMHCTBAa HWHTETPAJbHBIX CETEH 5 5
CBSI3U
Tema 5.3. DBonmonust (H(POBBIX HHTEIPATHLHBIX
cerel CBA3U
Pazmen 6. CucreMbl CHHXpOHM3AalMH Ha CETSX 1 5
CBSI3U
Paznen 7. AIroputMsl JUisi CETEBBIX TOIOJIOT Ui 8 5
Pa3nen 8. CraHngapTbl HOCTPOEHHUS ceTei 5
Hroro B cemecTpe: 17 17

HWroro 17 0 17 0

4.2. CopeprkaHue pa3/ieioB U TeM JICKIIUOHHBIX 3aHATHI.
CopnepxaHue pa3zesioB U TEM JICKIIMOHHBIX 3aHATHI NPUBEACHO B TabiuIe 4.
Tabmmma 4 — ComeprkaHue pas3aeioB U TEM JISKIIMOHHOTO IHKJIA

Howmep pasznena Ha3ssanune n cozmepanue pa3aenaos U TEM JICKINOHHBIX 3aHATHH

Pasnen 1 WHTennekTyanbHble CETH CBA3H

Tema 1.1 Hurennexr. MuTennekt B rexnuke. Onpenenenus uuresuiekra. Onpenenenus
MHTEIJIEKTA B TEXHUKE.

Tema 1.2 Wutennexryanbhble cetr cBsi3u. Onpenenenue. [Ipumepsl. OCHOBHAs LENb.

Apxurekrypa. Criiicku yciuyr. Mozens 6a30Boro mporecca 00CIyKHUBaHHs.
KonuenryanbHast Moziesnb. KoruutnBHas ”HQOKOMMYHHKAIIMOHHASI CHCTEMa

Paznen 2 HexoTopbie npobiieMHbIE CUTYaLMK U MAPaJ0KChl MapIIpyTu3auu. Peida.
Kauesnu. IIpumep Ilury. ITapagokc bpaeca

Pa3znen 3 [pHHIMIBI TOCTPOEHHUS CeTeH MOIBHKHON PasiuoCBI3U

Tema 3.1 PacnipocTpaHeHue 251eKTpOMarHUTHBIX BOJIH. OCOOCHHOCTH PaclpoCTpaHEeHUs

3JIEKTPOMArHUTHBIX BOJIH C MOBBIIICHHEM 4acToThl. [Ipersiteraust. [IpoGiemsr
1 crtocoObl 00pbOBI ¢ HUIMHU

Tema 3.2 Junanazons! yactoT. Ot 3 't 10 95 I'T'y

Tema 3.3 Beezenue B criyTHHKOBBIE ceTh cBsizu. ATMocdepa, kocmoc. CpaBHEHHE
op6ut. Kocmuueckuii mycop. Touku Jlarpamka. JlanbHss kocMudeckas
cBs13b. [IpoGembl

Jlexmuu| 113 ‘ JIP ‘ KIT CPC
Paznenbl, TeMbl TUCIUTIINHBI (1ac) (C3) (1ac) (uac) (1ac)
CemecTtp 3

Tema 3.4 CoroBast opranuzanus. ITokonenus

Paznen 1. HTENNIEKTya bHbIE CETH CBA3U
Tema 1.1. UaTemiekT. IHTE/UIEKT B TEXHUKE 3 4
Tewma 1.2. HTeIIEKTYaIbHBIE CETH CBSI3U

Paznen 2. Hekotopsie mpo0ieMHbIe CHTYAIUH 1
1apa0KChl MapLIPyTU3ALMU

Pa3znen 4 Oco0eHHOCTH ITOCTPOCHUSI TEIEKOMMYHHKAIIMOHHBIX CeTel ¢
HCHOJIb30BaHUEM ONTHYCCKUX CPEICTB CBA3H. BonokHa. OKHa IPO3pavyHOCTH.
Hcrounuku cera. [Ipobnemsr u ciocodbl 60ps0bl ¢ HUMH. CpaBHEHHE
IPOBOJHBIX M ONTUYECKHUX CUCTEM

Paznen 5 MuTerpanbHble CETH CBA3U

Paznen 3. [IpuHOUIBI TOCTPOSHUS CeTEeH
TIOJIBIKHOM PaloCBs3N

Tewma 3.1. PacnpocTpanenue 31eKTpOMarHUTHBIX
BOJIH 5 5
Tewma 3.2. /luanazoHsl 4acTOT

Tewma 3.3. Beenenue B CIIyTHUKOBBIE CETH CBSI3U
Tewma 3.4. CoroBas opranu3auus

Tema 5.1 Pasznunsble tusl Tpaduka. Kitaccuduxanus. Hekoropele npakruueckue
MoMeHThL. Onpezenenus. OcoOeHHOCTH paboThI ¢ TpadUKaMU Pa3IuIHOTO
tuna. CoBMeNeHNE Pa3anyHbIX THUIIOB TpaduKa.

Pa3znen 4. OcoOeHHOCTH MOCTPOEHHUS
TEIEKOMMYHHUKAIIMOHHBIX CETeH ¢ 1 5
HCIIO/b30BAHUEM ONTHYECKUX CPEJICTB CBS3H

Tema 5.2 J10CTOMHCTBA UHTETPAIbHBIX CeTel CBSI3H

Tema 5.3 DBoronus THGPOBBIX MHTEIPATBHBIX CETEH CBS3M
Paznen 6 CucTeMbl CHHXPOHH3ALUU Ha CETIX CBS3H

Paznen 7 ANTOPUTMBI JJIsl CETEBBIX TOIOJIOTHHA

Pa3nen 8 CraniapThl HOCTPOSHUsI ceTel

4.3. Tlpaktiueckue (CEMUHAPCKUE) 3aHITHUS
TeMbl NpaKTUYECKUX 3aHATHI M UX TPYAOSMKOCTh IIPUBE/ICHBI B TA0IHILIE 5.




Ta6nnua 5— HpaKTI/I‘IGCKHC 3aHATHUA U UX TPYJAOCMKOCThH

HIudp/
URL anpec

Bbubnuorpaduueckas ccbuika

KomunuectBo Kx3eMILIpoB B
Onbnmoreke
(KpOMe 3IIEKTPOHHBIX
9K3EMIULIPOB)

681.3 b52

Beprcexac 1., 'annarep P. Cetu nepenaun
JaHHbIX. — M.: Mup, 1989

15

004(075) O-54

Omugep B.I'., Onmudep H.A.. KomnsrorepHsie
cerd. [IpUHIMIIBL, TEXHOIOTHH, TIPOTOKOIIBL:
VYuebuuk st By30B. 4-¢ uza. — CI16.: TTurep,
2012.-944 ¢

50

004 C81

CoBpeMeHHbIEe KOMITbIOTEPHBIE CETH. 2-€ U3, /
B. Crommure. — CII6.: [Turep, 2003

004 K 90

TexHOMOruKM KOPIOpaTuBHEIX ceteid / M.
Kynbrun. — CII6. : TIMTEP, 1999. — 700 ¢

Ne | Tewmsl npaktudeckux | DOpPMBI IPAKTHICCKUX TpyAoeMKOCTb, Ne pasnena
/n 3aHATHI 3aHATHI (uac) ACLT
JIMHBI
Y4eOHBIM IJTAaHOM HE NPEYCMOTPEHO
4.4. JlaGopaTopHble 3aHATHS
TeMbl 1a00OPATOPHBIX 3aHATHI U UX TPYJAOEMKOCTh IPUBECHBI B Ta0HIIE 6.
Tabnuua 6 — JlabopaTtopHble 3aHITHSI U UX TPYJOEMKOCTh
Ne
Ne HaumeHoBanue 1a00paTopHBIX paboT Tpynoemxocts, | pasnena
n/n (qac) JIMCIIUIT
JIMHBI
CewmecTp 3
1 ANTOPUTMBI JUIsl CETEBBIX TOMOJIOTHI 7
2 CraHJapThl IOCTPOEHUS CeTel 8

Bcero 17

621.391 1133

CeTH CBA3M: TIPOTOKOJIBI, MOJICTMPOBAHHE,
aHanu3: B 2 kH. / [lIBapiy M. — M. : Hayka, 1992.
-336¢

14

4.5. KypcoBoe npoekTrpoBaHue/ BBIOIHEHHE KYPCOBOH pabOThI

YueOHbIM [JIAHOM HE MPEyCMOTPEHO

4.6. CamocTtosTenbHas paboTa 00y4aroIXCst

Bunpr camocTosTenbHOM pa60TI>I " €€ TPYAOCMKOCTbD ITPHUBC/ICHBI B Ta6J'II/II_I€ 7.

Tabmuua 7 — Buibl caMocTOsITeNILHON paboThl U €€ TPYJOeMKOCTh

. Bcero, | Cemectp 3,
Buz camocrosiTenpHON paboThI
qac qac
1 2 3
W3yueHne TeopeTHiecKkoro MaTepuana 1
5 15
guctmnibl (TO)
Kypcosoe npoekruposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Bemonnenne pegepara (P)
[loaroroBka k TeKynieMy KOHTPOJIIO 15 15
ycrneBaemoctr (TKY)
Jomarmuee 3ananue (J13)
Kontponbnblie pabotsl 3a04ankoB (KP3)
IloaroroBka k MpoMekKyTOUHOM 8 ]
arrecrain (ITA)
Bceero: 38 38

5. TlepeueHb yueOHO-METOIUUECKOTO 00ECIICUCHHUS
IUISL CAMOCTOSITENILHOM paboThl 00yUYarOLIUXCS IO TUCHUILTHHE (MO/IYJIIO)
VueGHO-METONMYECKHE MaTepUasbl [Jisl CAaMOCTOSATEIbHON paboThl 00YyYaIOIMXCsl YKa3aHbI B
ma. 7-11.

6. HepequL TICYaTHBIX U 3JICKTPOHHBIX y‘IC6HI>IX M3JIaHUIA

IlepedeHp neyaTHBIX U AIEKTPOHHBIX Y4E€OHBIX W3AaHUI TIPUBECH B Tabnuie 8.
Tabmuna 8— [lepeueHb MeYaTHBIX U JIEKTPOHHBIX YUCOHBIX H3IaHUI

681.3 M 58

Musun UL.A., borateipés B.A., Kynemos A.Il.
Certu koMMyTanuu nakeros. — M.: Pagmno u
cBsi3b, 1986. — 408 c.

519.852 117

INanagumutpuy X. KombunaTopHast
onTUMM3aLUA. AITOPUTMBI M CIIOXKHOCTb. — M.
Mup, 1985.-510c.

004(083) T183

[poTokonsl MHGOPMALMOHHO-BBIYHUCIUTEIBHBIX
cereit: cnpaBounuk/ C.A. Benos [u ap.]; pen.:
H.A. Musun, Al Kynemos. — M.: Paguo un
cBs3b, 1990. — 503 c.

25

004 b 20

Banonun, H. A. becipoBoaHbIe niepcoHATbHbBIE
cetu: yuebnoe nocodue / H. A. Bononun, M. b.
Ceprees; CIIBI'YALIL - CII6.: TOY BIIO
"CIIGI'YAIT", 2012. - 60 ¢

60

621.3951°63

Tompamreiin b.C. CucteMbl KOMMYTaIHH:
Vuebnuk st BY308. — CIIB.: BXB — Cankr-
[erepOypr, 2003. —318 ¢

004 178

Wpsnn JIx., Xapns /1. Ilepenada naHHbIX B
ceTsX: nHKeHepHsii moaxo. - CI16: BXB-
[etepOypr, 2003

621.395P 75

Pocasikos, A. B. Ceru goctymna: yueOHoe
nocobue. - M. : ['opsiuast nuHus - Tenexkom,
2008. - 96 ¢

10

621.396 C 43

Cxspos, O. K. BonokoHHO-ONITHYECKHE CETH U
CHCTEMBI CBsI3H : ydeOHOe nocobue. - 2-¢ u31.,
crep. - CII6.: Jlansp, 2010. - 272 ¢

24

621.395 T 31

TenedoHHast CBA3b: MPOLLIOE, HACTOSILIEE,
Oymyiee: Marepuaibl [I9ThIX HAYYHBIX YTCHHH,
MOCBSILIEHHBIX JIHIO pajyo - Npa3aHUKY
paboTHHKOB Bcex oTpacieid cas3u (5 mas 2012
r. ) / Lentp. my3eit cBsizu um. A. C. Tlomosa;
pex. H. A. Bopucosa. — CI16: IMC um. A.C.
[Tomosa, 2012. - 111 ¢

004 T 98

Troxtur, M. @. Cucremsr UaTEpHET-
TeneBuaeHus. - M.: Topsiuast tunust - Tenexkom,




2008. -320 ¢

0049 T 31 TenekoMMyHHKAIIMOHHBIE TEXHOJIOTHH. 3
Beenenue B rexnonoruun GSM: yue6Hoe
nocobue / C. b. Makapos [u ap.]. - 2-e u3x.,
uchp. - M.: Akagemusi, 2008. - 256 ¢

7. TlepeueHb MEKTPOHHBIX 0OPa30BaTEILHBIX PECYPCOB
HH(OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTh «HTepHET»
Tepeuenn IJIEKTPOHHBIX o0pa3oBaTesbHbIX pecypcoB HUH(OPMALHOHHO-
TEJICKOMMYHHUKAIMOHHON ceTH  «VIHTepHeT», HEOOXOMUMBIX JUIi OCBOCHHS JHCLMILTHHBI
npuBe/ieH B Tabuie 9.

10.2. B kauecTBe KpHTEpPUEB OLCHKH YPOBHSA CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMH O0Y4YaroIMMHKCS TMPUMEHSETCsS S5-0ajibHasi IIKala OLUEHKH CHOPMUPOBAHHOCTH
KOMIIETEeHIIMH, KoTOpas puBejieHa B Tabauue 14. B Teuenue cemecTpa MOXKET UCIONB30BATHCA
100-0annpHast  mKama — MOJAYJbHO-PEHTHHTOBOW  CHCTEMBI  YHHBEPCHTETa,  MpaBUia
UCIIONB30BAHUSl KOTOPOH, YCTAHOBJIEHbI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
I'YAIL
Tabnuia 14 —Kpurepun oueHKr YpOBHsI CHOPMHUPOBAHHOCTH KOMITETCHIIHI

Tabmuma 9 — IlepeueHp 53IEKTPOHHBIX 00pPa30BATENBHBIX PECYpCOB HMH(POPMAILMOHHO-
TEJICKOMMYHHKAIIMOHHOH cet «VHTepHeT
URL anpec Haumenosanue

He npenycmotpeno

8. IlepeueHb HHPOPMALOHHBIX TEXHOJIOTUH
8.1. IlepeueHp NPOrpaMMHOrO OOECIICUECHHMS, HCIOIB3yeMOr0 IPH OCYIIECTBICHHU
00pa3oBaTenbHOro MpoLecca Mo AUCLUILIHHE.
IlepeueHsb HcnoNb3yeMoro NporpaMMHOro obecrneueHus npeacTasiex B tabmuue 10.

Tabmuna 10— Ilepedenp nporpaMMHOro obecreueHus

Ne /it HaumenoBanue

He npexycmotpeno

8.2. Ilepeuenn HH()OPMAIIHOHHO-CIIPABOYHBIX CHCTEM,UCIIO0JIB3YEMbIX pu
OCYLIECTBICHUH 00pa30BaTEIbHOO MPOLECCa 110 AUCHHUILIUHE

IlepeyeHp HCMONB3yeMbIX HH()OPMAIIMOHHO-CIIPABOYHBIX ~CHCTEM IIPEACTABICH B
tabnune 11.

Tabauua 11— INepedyeHb HHGOPMALIMOHHO-CIIPABOYHBIX CHCTEM

Ne ni/mt HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUUYECKas 0a3a
CocraB  MaTepHaIbHO-TEXHMYECKOH 0a3bl, HEOOXOMUMOHW s  OCYIIECTBIICHHS
00pa3oBaTeLHOrO MpoIecca Mo AUCIUILINHE, PeCTaBlieH B Tabmuie 2.

Tabmuma 12 — CocraB MaTepHalbHO-TEXHUIECKOM 0a3bl

No HaumenoBanue cocTaBHOM yacTu Howmep ayauropun
/o MaTepralibHO-TEXHUYECKOW 0a3bl (Tpr HEOOXOIMMOCTH )

Og?égj;i iﬁ?ﬁiﬂm XapakTepucTrka chOpMHUPOBAHHBIX KOMITCTCHIIUI
— oOyuarouuiicsi TayOOKO M BCECTOPOHHE YCBOWIJI IIPOrPaMMHBIi
Marepuai;
— YBEPEHHO, JIOTHYHO, OCIEI0BATEIbHO U TPAMOTHO €r0 M3J1araerT;
OO — ONMHUPAsCh HA 3HAHUS OCHOBHOW M JOMOJHHUTEIHHON JIUTEPATYPEL
GAITCHOY TECHO NPHBS3bIBACT YCBOCHHBIC HAYUYHBIE MOJOKEHHUS C NPAKTHYECKOM
JIeATEeIbHOCTHIO HATIPABJICHHUS,
— yMeJi0 00OCHOBBIBACT U apIyMEHTHPYET BbIIBUIACMbIC UM HJICH;
— JIeJIaeT BLIBOJIbI U 0000IEHNS;
— cBOOOJJHO BJIAJICET CHCTEMOI ClICLHATN3UPOBAHHBIX IOHSATHI.
— oby4aromuiicss TBEpI0 YCBOKJI IPOrPAMMHBII MaTepuall, IpaMOTHO U
[0 CYLIECTBY M3JlaraeT ero, ONMpasch Ha 3HAHUS OCHOBHOM
JIUTEPATYPBI;
«xopomo» — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH; 3
— YBA3BIBACT YCBOCHHBIE 3HAHUS C NPAKTHYECKOH JESTEIbHOCTBHIO
«3AUTEHO»
HAIpaBIICHUS;
— apryMEeHTHPYET Hay4YHbIE MOJIO0KECHHS;
— JIeJIaeT BBIBOJIBI U O0O0OIICHHUS;
— BJIaJieeT CUCTEMOH CIIeUATN3UPOBAHHbIX OHSITHH.
— 00yJarOIHMIACS. YCBOWIJI TOJIBKO OCHOBHOM MPOrPaMMHBIH MaTepHa,
[0 CYLIECTBY H3JIaraeT €ro, OMUpasCh Ha 3HAHHS TOJBKO OCHOBHOM
JIUTEPATYPBI;
— JIOIYCKAeT HEeCYILECTBEHHbIE OLIMOKU U HETOYHOCTH;
«YZIOBIICTBOPHTEIILHOY N
GAITCHOY — HCTIBITHIBACT 3aTPyIHEHHS B IPAKTHYCCKOM NPUMEHEHHH 3HAHUI
HaIpaBJICHUS;
— c1ab0o apryMeHTHPYeT HAaYYHbIE TOJI0KCHUS;
— 3aTpyaHsieTcs B pOPMYIMPOBAHUH BHIBOIOB M 0000IICHUIT;
— YaCTHUYHO BJIAJICCT CUCTEMOH CIELHATU3UPOBAHHbBIX MTOHSITHHM.
— obyyaromuiicss He YCBOWJI 3HAYMTEIBbHOM YacTH MPOrPaMMHOIO
Marepuana;
— JIOIyCKaeT  CyLIeCTBEHHblE  OWMOKM M HETOYHOCTH  IIpU
«HEY/IOBJIETBOPHUTEIILHO ;
HE SAUTCHOY paccMoTpeHuH npoblieM B KOHKPETHOM HalpaBJICHHY; 3
— HCIIBITHIBAET TPYJHOCTH B NPAKTHYECKOM MPUMEHEHUH 3HAHUH;
— HE MOXKET apryMEHTHPOBAThH HAYYHBIC [TOJI0KEHHS;
— He (HOPMYJIHPYET BHIBOJOB M 000OIIEHHUIA.

1 | JlekunoHHAast ay AUTOPUS

10.3. TunoBble KOHTPOJILHBIC 33aHUS WIIH UHBIC MAaTCPHAIIBI.
Bomnpocs! (3agaun) 1uis 9Kk3aMeHa MpejcTaBieHsl B Tadmuie 15.
Tabmnuua 15 — Bonpocs! (3a1a4n) aist 9K3aMeHa

10. OueHouHble cpecTBa I MPOBEACHHS TPOMEKYTOTHOH aTTECTAIIH
10.1. CocTaB OLICHOYHBIX CPEICTBAIS MPOBEACHUS IPOMEXKYTOUHOM aTTecTaluu
oOygaronmxcs 1o JUCHUIUIMHE IpUBeIeH B Tabnuie 13.
Ta6nuia 13 — CocraB OLIEHOYHBIX CPEJICTB IS TPOBECHHUS TPOMEKYTOUHOHN aTTECTAIMN

Bun mpoMexyTOYHOI aTTecTaiin [TepeueHb OIIEHOYHBIX CPEICTB

DK3aMeH Crucok BOIIPOCOB K DK3aMCHY.

15?1 ITepeuens BompocoB (3ama4) st 9K3aMeHa
1 [NocneaHue 3MOXM TEXHUYECKOTO pa3BUTHS YeaoBeuecTBa. MHTemiexT. MHTEIIIEKT B
TEXHHKE.
2 WHTennekTyanbHble ceTH CBs3U. ApxurekTypa. Criucku yciryr. Mozens 6a30Boro
mpouecca obcyxuBanusi. KoHientyansHas MOJIelb
3 Koraurusnas nHHOKOMMYHHKAMOHHAs cucTeMa. JloMmeHHas Moens. Mosiens.




Iapamokcsl Mapuipytusaimu. Peida. [Ipumep Ilury.

[Tapagokcel mapmpyTtr3anuu. Kauenu. [Tapagokc Bpaeca.

[IprHINTIBI TOCTPOCHUS CETEH MOABIKHON paanocBs3u. [Ipumepsl. AHTEHHBI.
PacnipocTpaHeHHe 3I€KTPOMArHUTHBIX BOJIH. [IpensitcTBus.

[IpuHIMIBI HOCTPOEHHUS ceTel MoABHKHOM paanocsssu. [Ipobnemsl. Criocods! 60pLOBI.
BeposiTHOCTH OIIHOOK.

[IpuHUMIBI TOCTPOEHUS CeTeil MOABMKHON paanocssi3u. Juanazons! yacror jo 1 ['To.
Jmuaet Boan. O6mactu npumMeHeHns. MOIIHOCTH H3ITy4aeMbiX CHTHANOB. [1omockl,
KaHaJIbI.

Bomnpocs! (3agaun) puist 3auera / aud¢. 3adera npeacTasieHsl B Tabnuie 16.
Tabauua 16 — Bonpocs! (3anaun) st 3auera / qud¢. 3auera

[IpuHLIMIIBI TOCTPOCHUS CeTel MOABWKHOM paanocBs3u. Juana3zonsl yactot ot 1 g0 13
I'Tu. Jnuuet BoH. O6nactu npuMeHeHus. MOIHOCTH U3ITy4aeMbIX cUrHaioB. [Tomockr,
KaHaJIbl.

Ne ni/n [epeuenp Bonpocos (3aaa4) st 3a4era / iudd. 3auera

YueOHBIM IUIAHOM HE NPEeyCMOTPEHO

10

[IprHINTIBI TOCTPOCHUS CETEH MOABIKHON pagnocBs3u. Jlnana3oHsl 4acToT Beime 13
I'Tu. nuuet BonH. O6nactu npuMeHeHus. MOLIHOCTH U3Ty4aeMbIX cHMrHaioB. [Tomocsr,
kaHanbl. ISM nuanazonsl. Jlokymentsl P®. Hapymenuns. Konuuectso POC B PO.

IlepeueHp TeM O KypCOBOTO IIPOSKTHPOBAHUS/BBINONHEHUS KypCOBOH pabOThI
npejcTaBiceHsl B Tabuie 17.
Tabmauua 17 — IlepeyeHb TeM J1J1s1 KypCOBOrO NPOSKTUPOBAHHS/BBITIOJHEHUS] KypCOBOH paboThI

11

Beeznenue B criyTHHKOBBIE ceT. AT™MOoc(epa. Kocmuueckue ckopocTu. JInnust
Kapmana. [Tosica Ban Asena. Op6utsl. DkaunTrka. BeiBoj Ha 11eneByio opouTy.

No /i [IpumepHBIi TepedeHb TeM JJIsi KypCOBOTO IPOSKTHPOBAHUS/BBITOITHEHUS
- KypCOBOH paboThI

12

Bsenenue B crryTHUKOBBIE ceTu. CpaBHEHHE OpOUT.

Y4eOHBIM IJTAaHOM HE TPEYCMOTPEHO

13

Bsenenue B criytHuKOBBIE ceTr. KocMmuueckuii mycop. Cunnpom Keccnepa.
YMeHbIIeHNE, YBETUICHHE Mycopa.

14

Beenenne B ciytHHKOBBIE ceTH. 3akoHbl Kemepa, Hetorona. Touku Jlarpamka.
Hcnonb3oBanue.

15

CoroBas opranuzanus. CpaBaenue. [lokoneHus.

Bompocsl 1y mpoBeAeHHS INPOMEXKYTOYHOH AaTTeCTallMd B BHAE TECTUPOBAHUS
npejcTaBieHsl B Tabiue 18.

Tabnuia 18 — [IpumepHsIil mepedeHb BOMTPOCOB ISl TECTOB

16

CucTeMbl CHHXPOHHU3AIMHU Ha ceTsix cBsi3u. [Ipobmembr. CriocoOs! pererus. CpaBHeHHE
CaMOCHHXPOHH3UPYIOLIMXCS KOJIOB.

Ne /i [IpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB

VY4eOHBIM IIIAHOM HE IPEyCMOTPEHO

17

OnpenenuTh LIGHY aHApXHU Juis napagokca bpaeca.

18

Ha xakom MakCHUMajabHOM PAaCCTOSIHUH MOYKHO YBHJIETh C MOMOIIBIO TEJIECKOIa,
PAacIoIOKEHHOT0 Ha KpBIIIE J0Ma, CIyTHUK Maccoii 750 Kr, JeTaroiuii B HoHOchepe Ha
uuskoii opoure (Low Earth Orbit, LEO) BsicoToii 250 km?

IlepeueHbp TeM KOHTPOJBHBIX PabOT MO AMCIMIUIMHE OOYYAOIIMXCS 3a0YHON (HOPMBI
o0y4eHus1, IpesIcTaBIeHb! B Tabune 19.

Tabuuia 19 — [lepeueHb KOHTPOJIBHBIX paboT

19

Cnytauk maccoit 1 200 kr Bpamraercs Bokpyr CosHia. AmoneHTp OpOUTHI PACHONIOKEeH
Ha pacctosiuuu 120 muH kM. PaccuurtaTs Bpemsi, 3a KOTOpO€ 3TOT CITyTHHUK JAeTaeT
oJTHEIA 060poT Bokpyr ConHia. 3a Kakoe BpeMs 3TOT e CITyTHHK OyZAeT JenaTh
MOJHBIH 000poT BoKpyr CoJHIIA, €CIM ero NePeMECTUTh B KOJUIMHEAPHYIO TOUKY
Jlarpamxka L1? B konnuneapuyto Touky Jlarpamxka L4?

Ne /i [epedeHb KOHTPOJIBHBIX PAOOT

YueOHbIM IIAHOM HE MPEelyCMOTPEHO

20

[IpuBeauTe npumep OpraHU3aly YaCTOTHOTO HOKPBITHS OJHOH TEPPUTOPUH CETHIO
GSM, ecnu B Heil 0JHOBPEMEHHO paboTalOT 3 orepaTopa CBs3U (Ka)Iblii TIOJHOCTHIO
MMOKPBIBAET BCIO TEPPUTOPHIO), UCTIOIB3YIOIINE COOTBETCTBEHHO 6, 7 1 8§ 6a30BbIX
craniuii (Base Station Subsystem, BSS) u o 1 nenrpainsnomy kommyraropy (Network
Switching Subsystem, NSS).

21

Paznoxuts nepenady B kanan nocienosarensHocTr 6ut ‘011010101001111100° (6utst
TepenaroTcs ¢ pa3HBIMU CKOPOCTSIMH) TI0 MaHYecTepckoMy kKoay u DS-koaupoBaHuio.
CpaBHUTH OJTyYCHHBIE MTOCIIEA0BATEILHOCTH 110 YaCTOTE OCHOBHOM F'APMOHUKHU
MTOJY4E€HHBIX CUTHAJIOB.

22

10 cIryTHHKOB paBHOMEPHO pacIIpeieIeHbl Ha ONHOU cpequeit opoute (Medium Earth
Orbit, MEO) BricoToit 14 500 kM. Paccunrath 3amepkKy nepeiadyn curHasia mno
MapupyTy: 3emist — 8-i cryTHUK — 9-ii criyTHUK — 10-i criyTHUK — 1-# criyTHUK
— 2-fi CIyTHUK — 3eMJISL.

23

Joxkaxute, ncnons3ys 3-i 3akon Kermiepa, uto ¢ yBenmuenueM qanbHocty o ConHIa
CKOPOCTb IUTAHETHI 110 OpOuTe yMeHbInaeTcs. Kak cooTHOCATCS Mex/1y CO00# CKOPOCTH
JIBIDKCHUSI TUIAHET 110 opoute?

24

HVcnonb3yst alrOpuT™M HAalTH KOMIIOHEHTBI CHIIBHOM CBSI3HOCTH rpada

10.4. MeToauueckue MaTepHabl, onpeaessomue MIPOLIE Y PBI OILIEHUBAHMS
WMH/IMKaTOpPOB, XapaKTEPHU3YIOUIMX JTambl (OPMUPOBAaHHS KOMIICTCHLMI, COAEp)Karcs B
JIOKAIBbHBIX HOpMAaTuUBHBIX aktax [ YAII, permaMeHTHpyIOmMX HOPAIOK M HPOLELYpY
MIPOBEJCHUS TEKYILEro KOHTPOJISI yCIIEBAEMOCTH M TPOMEKYTOYHOW aTTECTAllMH 00Yy4aroIInXCst
T'VAIL

11. Meroguueckue yka3zaHus Ui 00y4arOIMXCsl IO OCBOCHUIO TUCIUIIIIHHBI

Henbto aucumminabl «Cetn OBM M TeJICKOMMYHHKALMN» SIBISICTCS  IOJy4YCHHE
CTYJICHTaMM 3HAHUI O MHTEIUIEKTYAJIbHBIX CETAX CBS3H, HEKOTOPHIX MPOOJIEMHBIX CUTYALHsX U
napajgokcax MaplIpyTH3alWH, HPUHIMIAX I[IOCTPOCHUS CETEeH MOJBIKHONW pPaJHOCBS3H,
0COOCHHOCTSAX IOCTPOCHUSI TEJICKOMMYHUKALMOHHBIX CETeH C HCIOJIB30BAHHEM ONTHYECKHX
CPEJICTB CBSI3H, MHTETPAJIbHBIX CETAX CBSA3U, CHCTEMaX CUHXPOHU3ALUH HA CETAX CBA3M.

Tak ke MOJNydeHHEe CTYACHTOM YyMEHHH, HAaBBIKOB M OINBITa JEATEIBHOCTH B
TEOPETUYECKOM HCCIICOBAaHUM aJTOPUTMOB ISl CETEBBIX TOIOJIOTHMH, B MOCTPOCHHMH IPOEKTa
CeTH CBsI3M Ha 0a3e 3aaHHOTO CTAaHJapTa.

B o6nacTy BOCIMTAHUS JIAYHOCTH LIENBIO MOATOTOBKH MO JAHHOMN JUCUUILIMHE SBIISETCS
3aKperuIeHHe OOIIEKYIBTYPHBIX, 00IIENMPOheCCHOHANBHBIX U MPO()ECCHOHAIBHBIX KOMICTECHIINI
JUISL IPUOOPETEHUS] TAKUX KayeCTB, KaK LeIeyCTPEMICHHOCTb, OPIraHU30BaHHOCTD, TPYI0Jt00He,
OTBETCTBEHHOCTb, KOMMYHHKATHBHOCTb.




11.1. Meroguueckne yka3zaHHs I OOy4aromIMXCS IO OCBOCHHIO JIEKIIHOHHOTO
MaTepuana

OCHOBHOE Ha3HAYCHHE JIEKIHOHHOI'O MaTepuajla — JIOTHYECKH CTPOHHOE, CHCTEMHOE,
rIyOoOKOoe W SCHOE H3JIOXKEHHE ydeOHOro marepuana. Ha3HaueHuWe COBPEMEHHOW JICKIIMU B
paMKax AMCIMIUIMHBI HE B TOM, YTOOBI MOJYYHTh BCIO MH(POPMALHMIO [0 TEME, a B OCBOCHHU
(yHIaMEHTANbHBIX MPOOJIEM JUCLUIUIMHBL, METOJOB HAy4YHOIO IIO3HAHUs, HOBEHIINX
JMOCTHXECHHI HAyYHOW MBICIH. B y4eGHOM mporecce JIEKIHs BBITOIHIET METOM0IOTHIECKYHO,
OpraHU3alUOHHYI0 U MH(GOPMAHOHHY0 (GYHKIMHU. JIeKIus pacKphIBaeT MOHATHHHbII anmapat
KOHKpPETHOH 007acTH 3HaHUs, €€ NMpOOJEeMBl, JaeT LENbHOE IPEACTAaBICHUE O AWUCIUIUIMHE,
MMOKa3bIBAET B3aUMOCBSI3b C PYTHMHU TUCIUILTHHAMH.

[lnanupyemblie pe3yabTaThl IPH OCBOCHHH 00YYAIOIIUMHUCS JEKIIMOHHOTO MaTepUaia;

— TMOJyYeHHE COBPEMEHHBIX, LEJOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHW, YpPOBEHb
KOTOPBIX OIPEIEsieTCs IeJIEeBOM YCTAaHOBKOM K Ka)KI0H KOHKPETHOH TeMe;

— MOJIy4CHHE OIbITA TBOPUECKOI PabOTHI COBMECTHO C IPEIOIaBaTelieM;

— pa3BuTHE NPO(ECCHOHANBHO-ICIOBBIX  KAa4yecTB, JIIOOBM K INpeaMeTy |
CaMOCTOSITEIIFHOTO TBOPYECKOTO MBIIIUICHHS.

— MOsBJICHHE HEOOXOJMMOTr0 HHTEpeca, HEOOXOANMOTO ISl CAMOCTOSITEIIBHOM PaboThI;

— TMOJyYeHHWE 3HAHUH O COBPEMEHHOM YPOBHE DPAa3BUTHS HAyKH M TEXHUKH H O
MIPOTHO3€ UX PAa3BUTHS HA OIMKANIINE TOMBI;

— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MarepHan (BBLACIATH IJIABHBIE MBICIH U
MOJIOKEHHSI, TPUXOJNUTh K KOHKPETHBIM BBIBOJIAM, IMOBTOPSATH WX B  Pa3IHYHBIX
(dhopmyTHpOBKax);

— MOJIyYeHHE TOYHOTO HOHMMAHMS BCEX HEOOXOIUMBIX TEPMHHOB U MTOHSATHH.

JIeKUMOHHBIH ~ MaTepual MOXET COINPOBOXKIATHCS JAEMOHCTpalMed ClailioB ¥
WCIIONIb30BaHMEM PAa3[aTOYHOTO MaTepuaia TMpH MPOBEACHUH KOPOTKHX JUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACIBHBIX TEMATHK 110 JUCLHUILINHE.

CTpyKTypa Ipe0CTaBICHH S JICKIIMOHHOTO MaTepuaia:

— HHrennekryanbHbIE CETH CBS3H;

— HekoTopsie npobiaeMHble CUTYalMK ¥ apaloKChl MapIIpyTH3ALUH;

— IIpuHUIMIBI HOCTPOCHHUS CeTel MOABMKHON PagHOCBsI3H;

— OcCoOEHHOCTH TOCTPOCHUSI TEIEKOMMYHHKAIMOHHBIX CETeH C HCIOIb30BAaHUEM
ONTHYECKHUX CPEACTB CBA3H;

— HHTerpanpHble CETH CBS3H;

— CucTeMbl CHHXPOHHU3AINH HA CETSAX CBSI3H.

11.2. Meroauyeckue yka3aHus Ul OOYy4YaroLIMXCsl IO BBIIOJIHEHMIO J1a0OpaTOPHBIX
pabor

B xozme BblmonHeHUs 1abOpaTOPHBIX pPadOT OOYYAIOIIMHCS JOKEH YIIyOuTb H
3aKPENHTh 3HAHUSA, IPAKTUYECKHE HABBIKH, OBIANCTh COBPEMCHHOW METOIMKOM M TEXHHKOMH
9KCIIEPUMEHTa B COOTBETCTBUM C KBAIM(HMKAIMOHHONW XapaKTEePUCTUKOH oOydaromerocs.
BeinosnHeHue 1adopaTopHbIX pabOT COCTOUT M3 IKCIEPHUMEHTANBHO-NPAKTHYECKOH, pacueTHo-
AHAIUTUYECKON YacTeil U KOHTPOIBbHBIX MEPOIIPUSATHIH.

BeinonHeHue 1a00paTOpHBIX PabOT OOyYArOUIMMCS SIBISIETCS HEOTHEMIIEMOH YacCThiO
M3yYCHHS JUCHUIUIMHBL, OUpeneNsieMOold y4eOHBIM IUIAHOM, M OTHOCHTCS K CpPEICTBaM,
obecreunBaloIIM PEeLIeHHE CIIeTYIOIMX OCHOBHBIX 3a1a4 00y4aloIerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCJICIOBAHMS IIPOLIECCOB, SBICHUI ©  OOBEKTOB,
N3y4aeMbIX B PaMKax JAAHHOHN AMCLUIIINHBIL;

— 3aKpeIUICHHe, Pa3BUTHE M JIETAIM3alMs TEOPETHYECKMX 3HAHWMH, MOJYYEHHBIX Ha
JICKLIMSX;

— IOJy4eHUE HOBOH MH(OPMALMH [0 U3y4aeMON JUCLMILIMHE;

— npuoOpeTeHHe  HAaBBIKOB ~ CaMOCTOSATENIbHOH  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHHEM U IPHOOpAMHL.

3ananue u TpeOOBaHMUS K MIPOBEJICHUIO Ja00PAaTOPHBIX PaboT

Jlabopamopnas paboma Nel. Anzopummot 0151 cemeswix Monoao2ul

Lesib pabOTHI: IPUMEHNTH 33AaHHBIH AITOPUTM K aHAJIM3Y TOIOJIOTUH CETH.

3amanus npeACTaBISIIOT co00M HampasieHus padbor. Hemocraroue naHHbie, yCIOBUs, U
T.I. CTy[IEHT BBIOMpaeT Ha CBOE yCMOTpeHue (MpH STOM 3ajadya He IO0JDKHA ObITh CHIIBHO
ympouieHa). MHdopmauuss 1o anroputMaM, CTaHAapTaM W T.OI. HIIETCS  CTYACHTOM
CaMOCTOSTENBHO.

Bapuantel 3a1aHmii:

Bap. 3ananue Tononoruu

HUcnonw3ys anroputm opaa-PankepcoHa onpeAeanTs IPOIMyCKHYIO
CHOCOOHOCTH (PEeIIUTH 3a/1a4y O MAKCUMAJIBHOM ITIOTOKE) MEXKIY
MaKCHUMAIIbHO YAAIEHHBIMU JPYT OT APYTa y3JaMH B TOIOJIOTHUSIX.
[IpomyckHbIe CTIOCOOHOCTH BCEX YT JIOIDKHBI OBITh Pa3IN4HBI

T-3, T-6

PewnTs 3a1a4y moucka Bcex MIAPHUPOB (pa3ACisIOINX BEpIINH) (TOUYEK

T-2, T-8
COYJICHEHHS) Ha YKa3aHHBIX TONOJIOTUSIX

PewnTh 3a1a4y BEIOOpa MECTOIIOJIOKEHUS y3JI0B KOMMYTaLUHK (3a1a4y O
pa3MelieH!: CKIIaI0B) (3a1a4y O pa3MEIIEeHUH IEHTPOB rpada) Ha YKa3aHHBIX
3 Tonosorusax. [Ipu 3Tom Tomosoruu 3a1at0T JUIIb OTHOCUTENHEHOE T-4
MECTOPACIOIIOKEHHE Y3JI0B U PACCTOSHUS MKy HUMH. J[yrd B TOMOIOTHSAX
OTCYTCTBYIOT

4 Pemmth 3amauy o morcke MaKCUMAaJIbHOHN KIIMKU Ha YKa3aHHBIX TOMOJIOTHIX T-7, T-9

IToctpouTts nepeso Ll teitHepa qis ykazaHHBIX TOnoJoruid. Mcmons3oBaTh
5 JTU00 UMEIOIINIICS aNrOpUTM, JTHOO MPUAYMAaTh CBOH (HACTOIBKO XOPOIIHH, T-6, T-7
HACKOJIbKO CMOXET CTYJICHT)

JUJ1s1 TOTIOJIOT MU ONPEAENUTH (BBINOIHUB AJITOPUTMBI HA TOIOJIOTMH), KaKOH
6 anroput™ (MBena unu Knelitmana) mydre o cinoxuoctd. CpaBHUTB T-5
PEe3yIbTaThl AITOPUTMOB

Hcnons3ys MeTor penbedoB IOCTPOUTH TAOIUIBI MAPHIPYTH3ALUU BO BCEX
BEpILIMHAX TONOJIOTUii (KaX1ast BepIIMHA J0JDKHA 3HATh KpaTydaiiiee

7 HarpaBJIeHHEe K KaXI0# Ipyroi BepmuHe rpada uepes KaxIylo CBO T-9, T-11
CMEXHYI0 Iyry/pedpo). [IpoBepuTh NPOXOXKACHHUE TAKETOB MEXKIY
BEpIIMHAMY M0 IOCTPOSHHBIM TabJIMLaM MapLIpyTH3aLUU

8 Penmts 3a1a4y OMCKAa MUHUMAJIBHOIO pa3pe3a Ha YKa3aHHbBIX TOIOJIOTUSX T-1, T4
JI1s TOMOJIOT MK ONPEACTUTE (BBIIOJIHUB aJIrOPUTMBI Ha TOIIOJIOTHH), KaKOH

9 anropurM (bopysku mnu X-tpancdopmarnuii (X-3amen) Creiirnuma T-11
(Craiirnuua)) syuiie 1no cinoxHocTd. CpaBHUTB pe3yJIbTaThl JITOPUTMOB

10 Onpenenuts KOMIOHEHTBI CUIIBHON CBSI3HOCTH JUISl YKa3aHHBIX TOIOJIOTHI T-3. T2
(10TKHBI OBITh OPUEHTUPOBAHHBIMH) >

1 PewnTs 3a1a4y 0 packpacke rpada (3aJaya moucka XxpoMaTH4eCcKOro 41ciia) T-1, T-10
HA YKa3aHHbIX TOIOJIOTHUSIX
Hcnone3yst Spanning Tree Algorithm co3aats aepeBo 0XBaTa MUHUMAJIBHOTO

12 Beca 1Sl TomoJoruii. Bepiimaam rpaga g0KHBI COOTBETCTBOBATH T-8 T-1

>

KOMMYTAaTOpbI, p€0pam rpada J0KHBI COOTBETCTBOBATH CETMEHTHI €
KOHEYHBIMH y3JIaMHI




namerT Yucno name Yucrno
Bap. Crannapr feTI/I (KNS A0OHEHTOB Bap. Crannapr CIiTI/I (KTN% a0OHEHTOB
12 | SpaceWire 0,1 200 32 | Wi-Fi 0,4 40
13 | ADSL 9 670 33 | Fast Ethernet 1,5 190
14 | FDDI 40 2280 34 | Gigabit Ethernet 11,5 950
15 | EDGE 7 250 35 | Frame Relay 5 1240
16 | Token Ring 2 330 36 | AFDX 1 220
17 | DECT 2 100 37 | PDH 121 6720
18 | InfiniBand 4 1670 38 | Myrinet 0,5 210
19 | SCI 5 3050 39 | CDMA-2000 18 7260
20 | ARINC-429 2 230 40 | 10Gigabit Ethernet 13 4180

Bap. 3ananne Tononoruu

13

B:e CaMOCTOSTEIbHO BBIOpATh ropuT™ paboTHI C TOMOJIOTHEH ceTH,

Koy | CYUWECTBEHHO OTIMHatomuiics (110 11€/1M) OT AITOPUTMOB BO BCEX APYTUX T-11.T-4

y He BapuaHTax (BKJIIOYAsH APYTHe BAPUAHTHI C CaMOCTOATEIbHBIM BBIOOpOM ’

XBar anroputMa). [ToctaBuTh 3a1a4y. BbIOIHUTE €€ HA TOMOJIOTHAX

W10
JU31st TONOJIOrMHK ONPEASNUTH (BBINOIHUB AJITOPUTMBI Ha TOIIOJIOTUH), KaKOH

14 anroput™ (Kpy(a)ckana nim IIpuma) myde no cnoxuoctu. CpaBHUT T-10
Pe3yJIbTaThl AITOPUTMOB

15 Pemmth 3agauy KOMMHBOSDKEpa HA YKa3aHHBIX TOTIOJIOTHSIX T-9, T-7
J171s1 TOTIONIOTHH OTIPEIEUTH (BBIMOJIHUAB aITOPUTMBI Ha TOTIOJIOTHH ), KAKOH

16 anroput™ ([etikcTpsl ninn dnoiiga-Yopiuensa) ay4iie Mo CI0KHOCTH. T-5.T-6
JInMHBI BCeX YT NOJDKHBI ObITh pa3innuHbl. CpaBHUTH Pe3yiIbTaThl ’
ITOPUTMOB
Tononoruu:

T-1) TpéxmepHslit T-2) T-3) [iBymepHnas (2D) T-4) Tpad Mypa (rpad
(33'D) TUIEPKYO pemérka (mesh) Merepcona) (10
2° (8 BeprumH) 3x3 (9 BepuinH) BepIIHH)

T-5
) T-6) JIByxmepHblit T-7) Konbuesas ¢
(2D) Top 3x3 (9 mkmmeckny  1-8) Fat tree (tocroe
BEPLIKH) casurom (8 y3ioB nepeso) (14

T-9) T-11) y3I10B, 3 YpOBHSI)
T-10) Kombueas
xopaaibHas (9
Y3JI0B, C Iarom 3)

Jlabopamophas paboma Ne2. Cmanoapmul nocmpoerus cemeti

Iesnb paboOTHI: M3YUNTH YKa3aHHBIA CTAaHIAPT, CIIPOCKTUPOBATH CETh.

3amanus npeACTaBIsIFOT co00i HampasieHus pabot. Hemocraromue qaHHbie, yCIoBus, U
T.II. CTYJCHT BbIOMpaeT Ha CBOE yCMOTpeHHe (NpH 3TOM 33j1a4a HE JOJDKHA OBITh CHIIBHO
ynpouieHa). Wudopmanuss 1o anropurMam, craHaapTaM M T.L  HIIETCS  CTYACHTOM
CaMOCTOSITEIILHO.

Bapuantel 3aganmii:

Hame Yucno HaMET] Yucno
Bap. Crannapr im (KIAIJ) a0OHEHTOB Bap. Crannapr im (KNE) abOHEHTOB
1 | WIMAX 15 3300 21 | FireWire 1 600
2 | SMDS 7 300 22 | X.25 55 1000
3 | DWDM 50 1800 23 | DQDB 35 1050
4 | Stanag 3910 14 2310 24 | PON 120 5720
5 |ATM 80 1320 25 | ArcNet 0,7 110
6 | GPRS 14 1940 26 | Modbus 3,5 1280
7 | SONET/SDH 20 2190 27 | ZigBee 2,4 370
8 | MIL STD 1553b 0,5 80 28 | CAN 0,2 1410
9 | GSM 10 2240 29 | Fibre Channel 2 3110
10 | Bluetooth 0,2 110 30 | MPLS 4,5 330
11 | OTN (optical) 60 3400 31 | ISDN 38 5390

[Ipumeuanne. B ciaydae ecim yka3aHHBbIE 3HAUEHHS BBIXOIAT 32 NPEEIIHI BO3SMOXKHOCTH
CTaHIapTa, CIeayeT BEIOpaTh MAKCUMAIbHOE ISl CTAHAAPTA 3HAYCHHE.

CrpykTrypa u dhopma oTyeTa 0 1adopaTopHoi pabore

Jlabopamophas paboma Nel. Aneopummet 015 cemesbix Monoao2utl

1 3agaua. Bapuanr.

Hasnauyenue anropurMa(oB) (Ha KaX/blil aTOPUTM He OoJiee 2 CTpaHMLI).

2.1 lensb anropurma.

2.2 O60oCHOBaHHUE IMOJIE3HOCTH UCIIOIb30BAHUS aropuTMa(OB) [UIsl CETEeH CBS3H.

2.3 TlpeumyliecTBa anroputMa(oB) MO0 CPaBHEHHIO C JIPYTHMHU MOXOKHMH IO LIEJIH

aJIropuT™MaMu (BO BCEX BapHaHTax J1abopaTopHOil paboTh).
3 Omnwucanue anroputma(oB) (Ha KaKAblid aIrOpUTM He Oosiee 2 CTpaHuIY).

3.1 bBaszoBas uzes (HepopmanbHOe 0OBSICHEHHE) PabOTHI ajJropuTMa (B CIOBECHOM
thopwme).

3.2 TlonHoe, netanu3upoBaHHOE (10 YPOBHS MPOCTEHINMX omepanuil) GpopmaibHOE
omucanue (B BHIE OJOK-CXEMbI MIIM IICEBJOKOJA WM MPOrPaMMblI Ha SI3bIKE
MPOrpaMMUPOBAHUS UITH IPOTPAaMMBI Ha AJITOPUTMUYECKOM SI3bIKE WITH T.I1.).

3.3 CnocoObl yckopeHHs: paboThl alIrOpUTMA.

4 TlowaroBoe, IeTaTM3UPOBAHHOE OIMMCAHUE PabOThl aIrOpUTMa(OB) HPH BHIIOJIHCHUH

BapHaHTa 3a1aHusL.

5 OueHka anroput™a(oB).

5.1 Owuenka cnoxHoctd. CIOXHOCTh aITOPHUTMAa OIEHUBACTCS CyMMapHBIM
KOJIMYECTBOM MPOCTEHIINX ONepanuii (ATeHHE sITYSHKH MaMsITH/PErucTpa, 3aniuch
STYEHKH HaMSITH/PErUCTpa, CIIOKEHHE, BBIYUTAHHE, YMHOXKEHHE, eJICHHE, C/IBHT,
CpaBHEHHE).

5.2 CpaBHEHHE IO CIOXKHOCTH JIByX aJTOPUTMOB (€cii TpeOyeTcs 10 3aJJaHuI0).

5.3 OmpezneneHue Kiacca CIOXKHOCTH alnropuT™Ma(oB).

5.4 TlpubnusutenbHblii pacyéT BPEMEHH BBIIOJHEHUS anroputMma(oB) Juis
cpenHeil/60mbIIoil/OrpOMHOM CETH Ha COBPEMEHHOM IIPOIIECCOPE.

6 BrIBOIEL
7 Chnucok MCTOYHHMKOB. B TekcTe oT4éra AOMKHBI OBITH MPOCTAaBJICHBI CCBUIKM Ha
HCIIOJB3yEMbIe HCTOYHUKH.

Jlabopamopnas paboma Ne2. Cmanoapmul nocmpoenus cemeti

1. 3apmada. Bapuanr.
2. Kpartkoe onucanue UCroib3yeMoro craniapra (He 0osnee 9 crpaHmir).
2.1. Cranpapr.
2.1.1. O6nacTh NpUMEHCHUSI.
2.1.2. Kaxoii opraHusanueii npuHsT.
2.1.3. B xaxom rogy.




2.1.4. Ha3panue/mmdp nokyMeHTa/cTaHAapTA.
2.1.5. Ilpouee.
2.2. Crex npoTOKOJIOB.
2.2.1. CooTBeTCTBHE CTEKa IIPOTOKOJIOB ypoBHAM Moaenu OSI.
2.2.2. Onucanue ¢yHkuuit ypoBHedl. [lo KakaoMy MyHKTY: OIpe/ecHUE,
Ha3HAuCHUE, peallu3alys B U3y4aeMOM CTaHIapTe.

22.2.1.

2222,
2223.
2224,
2.2.25.
2.2.2.6.
2227.
2228.
22209.
2.2.2.10.
22.2.11.
22.2.12.
2.2.2.13.
22.2.14.

2.2.2.15.

2.2.2.16.
22.2.17.

2.2.2.18.
2.2.2.19.
2.2.2.20.

22.2.21.
22222
2.2.2.23.

2.2.2.24.

Kakmne Ttumel kaHaIOB HCHONB3YIOTCSA (paguoKaHA, KOAKCHAll,
BHUTas 1apa, OITOBOJIOKHO H [p.).

CkopocTH nepesiauyl B KaHajax.

MakcuManbHble PACCTOSIHUS Tepeladn 110 KaHAJIaM.

®dusznyeckasi KOAUPOBKA OUT B KaHAJIE.

Jlornueckast KOJUPOBKA OUT B KaHAJIE.

CkpemOnpoBanue, nepeMexeHme.

Pacupenue criekrpa curHasa.

dusnyeckue KaHaIbI CETH.

Jlorudeckue kaHajbl CETH.

dusznyeckoe MOAKII0YCHNE a00OHEHTA K CETH.

Hcrnonb3yemble TONOJIOTHH.

MyJIbTUIIIEKCUPOBAHUE JIMHUH CBS3U.

Joctym k cpene (aIropuTMbl JOCTyTa aOOHEHTA K CETH).
Anpecanst  (THIBI  aIpecoB, aJTOPUTMBI  PacCHpPOCTPAHEHUS
aJIpecoB M0 CETH).

Vhpasnenue NOTOKOM (TIPEAOTBpAlleHHE Ieperpy3ku Oydepa
MpuEMHHKA).

3ammra OT MCKaXeHHs MH(POpMAaLK B KaHAJIE.

3amura OT JIOTHYECKUX OIIMOOYHBIX CHTyallMid B CETH MPH
OTCYTCTBUM HCKaKCHUS HHPOPMALIUK B KaHAJIE.

KauectBo cepBuca.

KommyTranus.

Mapmpytuzanus  (QITOPUTMBI,  PAcpOCTPAHEHHE  TaOJIHIL
MapHIPyTH3AIHH TI0 CETH).

VYupasnenue HHPOPMALTUOHHBIMHI IOTOKAMH B CETH.

3ammra 0T HECAaHKIIMOHMPOBAHHOTO JIOCTYIA.

Kakue Tunbl 000pyqoBaHHs MCHOJIB3YIOTCS (CETEeBBbIC aiamlTepbl,
KOHLIEHTPATOPbI, KOMMYTAaTOPbI, MapIIPyTH3aTOPHI U T.I1.).
IIpouee.

2.3. ®opmar KkazpoB, nakeroB. Onrcanue Ha3HAYCHUS MOJIEH.

2.4. Yciyru noctpoeHus cereil (JocTyma K CyIeCTBYIOUHUM CEeTsIM).
2.4.1. Kaxkue pupMbl (KOMIIAHUH, OLIEPATOPBI) IPEJOCTABIISIOT.
2.4.2. Kakue ycuyru.

2.4.3. CroumocTu.
2.4.4. Tlpouee.

2.5. Ilpouee.

3. BbI6op HE0OX0MMBIX Kabeseli/aHTeHH.
3.1. Ins kabenbHOTO CTaHIApTa: AJIs KXKIO0ro THia Kabeins (He 6onee | cTpaHuiib):

3.1.1. Hludp.
3.1.2. dupma
3.1.3. Cxema

W3TOTOBHUTEIb.
(pucyHoK, hotorpadusi) BHyTpEeHHEH CTPYKTYPBI.

3.1.4. Ilapamerpsl.

3.14.1.
3.1.4.2.
3.1.43.

Juametp kabes.
Macca.
Kosnn4ecTBO IpOBOTHUKOB/BOJIOKOH.

3.1.4.4. MaxkcuMasbHas JAIBHOCTB II€PEady CUTHAIA.
3.1.4.5. MakcuMmanbHasi CKOPOCTh B KaHAJe.
3.1.4.6. CrouMocCTb.
3.1.4.7. Ilpouee.
3.1.5. IIpouee.
3.2. lns OecrnpoBOAHOrO CTaHAapTa: JUIs KaXJIOro THIla aHTeHH (He Oonee 1
CTpPaHHMIBI):
3.2.1. Hludp.
3.2.2. ®upMa U3roTOBUTENb.
3.2.3. Pucynok (¢otorpadusi) BHELIHETO BUIA.
3.2.4. [TapameTpsl
3.2.4.1. TabapuTHble pa3Mepsl.
3.2.4.2. Jluama3oH 4acTOTHI paJHoKaHaa.
3.2.4.3. MaxkcuMaibHas CKOPOCTh B KaHAJIE.
3.2.4.4. MoOMmHOCTb NIepe1aBaeMOro CUTHaA.
3.2.4.5. MakcuManbHas 1albHOCTb IIepeiayyl CUTHANA.
3.2.4.6. JluarpamMma HanpaBJE€HHOCTH.
3.24.7. CroumocTs.
3.2.4.8. Ilpouee.
3.2.5. [Ipouee.
4. Bbi6op HEOOXOMMOTO CETEBOT0 000PYIOBAHHSL.
4.1. Jns kaxporo Tuna obopynoBanus (He Oosee 1 ctpaHuIbI):
4.1.1. Hludp.
4.1.2. upma U3roTOBUTEID.
4.1.3. ®otorpadust BHEIIHETO BUJA.
4.1.4. ITapameTtpsl
4.1.4.1. Yucno nopros.
4.1.4.2. Kaxkue craHmapTsl MOJAEPKHUBAIOT MOPTHIL.
4.1.4.3. TabapuTHbIC pa3mMepsbl.
4.1.4.4. MaxkcumanbHasi CKOPOCTb Iepelaul B KaHal.
4.1.4.5. 3amepxka TPaH3UTHOW Iepead.
4.14.6. CroumocTs.
4.1.4.7. llonnep>xuBaeMble MPOTOKOJbI/AITOPUTMBI.
4.1.4.8. Ilpouee.
4.1.5. Ilpouee.
. INonHas cTpyKTypHasi cXxeMa CIPOSKTHPOBAHHON CETH.
. OmpeneneHre CTOUMOCTH CIIPOEKTUPOBAHHON CETH.
. BoiBOJIBI.
. CnucoK HMCTOYHHMKOB. B Tekcre oTu4éTa MOJDKHBI OBITH NPOCTABIEHBI CCBHUIKH Ha
UCTIONB3yEMble HCTOUHUKH.

0 3 O\ W

TpeboBanus kK 0hOPMICHUIO OTYETa O JIabopaTOpHOM paboTe
Cognep>xanue oT4€Ta JODKHO TOYHO COOTBETCTBOBATh yKa3aHHOMY B 3amaHuu. OT4ér
JIOJDKEH OBITh PeOCTaBieH Ha Oymare.

11.3. Meroanyeckue ykazaHHs Ul 00YYarOIIUXCS MO TPOXOXKACHUIO CAMOCTOSITEIbHON
paboTel

B Xo/e BBIMOIHEHUS] CAMOCTOSTEIBHON PabOThI, 0OYUYArOLIUICS BBIIONHSIET PaboOTy MO
3aaHUIO U IIPU METOAUYECKOM PYKOBOJCTBE IPEIOJaBaTeisi, HO 03 ero HenocpeacTBEHHOrO
y4acTHsL.

Jns oOyuaromuxcss mo 3a04HON (opMe OOyudeHHsi, caMOCTOsTeNbHas padoTa MOKET
BKJIIOYATh B CE0sI KOHTPOJIbHYIO paboTy.



B mporecce BBINOJNHEHHUST CaMOCTOSTENBHON paboThl, y oOydvaromerocs (popMupyercs
1esecoo0pasHoe IIaHMpOBaHUe paboyero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUsI
1 HaBBIKM B YCBOCHHHM M CHCTEMATH3al[MH MPUOOPETAEMbIX 3HAHUi, 0OECIeYHBAET BBICOKHUIA
YPOBEHb YCHEBAEGMOCTH B MEpPHOJ OOYYEHHS, HOMOTaeT MOJYYUTh HABBIKM IOBBIILICHUS
MPpo(eCCHOHANTBHOTO YPOBHSI.

MeToAnYeCKUMH ~ MaTepuajaMH,  HalpaBisIOIMMH  CaMOCTOSTENIbHYIO — paboTy
00y4arOLIMXCs, SIBISIFOTCS:

—  y4eOHO-METOANYECKUI MaTepual o JUCLHUILIHHE,

—  Marepualbl JCKIHH.

11.4. Meroanueckue yka3aHusi A 0OYYaroUMXCs M0 MPOXOXKICHHIO MPOMEKYTOIHON
aTTECTAIVH.

Ilpomexxyrounast ~ arrectanusi  OOy4YarOMIMXCsl  MPEAyCMAaTPHBACT  OLICHUBAHHE
MPOMEXKYTOYHBIX U OKOHYATEIBHBIX PE3yJbTaTOB 00ydYeHHs 10 qucuuiuinHe. OHa BKIIOYAET B
ce0st:

— o9Kk3aMeH — (GopMa OUCHKH 3HAHHH, MOJYYCHHBIX OOYYaIOIIMMCS B IpoLecce
H3yYEeHHs] BCEW JUCIMILUIMHBI MM €€ YacTH, HABBIKOB CAMOCTOATENBHOM paboThl, CIOCOOHOCTH
MPUMEHATh MX JJIsl PEIICHUs MPAaKTHYECKHX 3ajad. JK3aMeH, KaK IPaBHIIO, MPOBOAUTCS B
MepHoJ SK3aMEHALIMOHHOM CECCHMM M 3aBEpLIAeTCsl AaTTECTALMOHHON OLICHKOW «OTINYHOY,
«XOPOLIOY», KYIOBJIETBOPHTEIBHOY, KHEYAOBIETBOPHTEIBHOY.

Jluct BHeceHUs! U3MEHEHUH B pabouyl0 POrpaMMy JHCIUILIMHbBL

JlaTa BHECEeHUS
HU3MEHEHH U
JIOTIOJIHEHUH.

ITonmuces BHECTIETO
HM3MCHCHHUS

ConeprxaHne U3MEHEHHU U TOMOIHEHUH

JaTa u Ne

MPOTOKOITA
3acejaHus
Kagenpsl

IToamuce
3aB.
kageapoit




