MMHHUCTEPCTBO HAYKHU U BBICILIET'O OBPA30BAHU ST POCCUNMCKOM
OENEPALIIU
(enepanpHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa30BATENIBHOE YUPEXKICHUE BBICIIETO
o6pa3oBaHus
"CAHKT-IIETEPBYPI'CKWM T'OCYJAPCTBEHHBIM YHUBEPCUTET
ASPOKOCMHUYECKOI'O ITPUBOPOCTPOEHU "

Kadenpa Ne 14

YTBEPXJIAIO
PykoBozuTens 06pa3oBaTebHON IPOrpaMMbl

JIOIL,K.T.H., JOLL.

Jluct cornacoBanus paGoueii mporpaMMbl AHCLHIIHHE]

ITporpamMmy cocraBui (a)

K.T.H.,JIO1L, A / A B.H.MBanos

(MOMKHOCTD, yU. CTeNeHb, 3BaHHe) /" (]nb‘ﬁn%b{na‘ra) (unuumanet, hamunns)

IIporpamma ono6pena Ha 3acexanuu kadeaps: Ne 14

«19» teBpans 2025 r, npotokon Ne 6 , -

3aBenyromuii kadenpoit Ne 14

(AOMLKHOCTD, Y. CTENEHb, 3BAHHE)

B.A. Henauen

// /ﬂ{mﬁd dammis)

K.T.H.,JIOIl. ) > B.JI. Onenen
. CTEneHb, A (nonriiieE; nara
(y Hb, 3BaHIeE) /,f oA y ) (nHuumManel, Gamunus)
3aMecTUTENs AMPEKTOpa MHCTUTYTA Ne2 110 Cxoii paGote
JIOIL.,K.T.H., JIOILI ’ H.B. MapxoBckast

(moamuce)

«20» (eBpans 2025 r

PALOYAS ITPOIr'PAMMA JIMCLUITJIMHBI

«Cetn OBM H TenekoMMYHHKaIHN)
(HanyeHOBaHHC AHCUHILTHHBI)

Koa HanpaBieHus M0AroTOBKH/ 11.04.03

CIICIUaJIBHOCTH

HaumeHoBaHue HanIPaBIICHHUSI
MOATOTOBKY/ CIIEHHATBHOCTH

KoncrpynpoBaHie 1 TEXHOIOTHS INEKTPOHHBIX CPEACTB

HaumeHnoBanue ITpoexTHpoBaHKHe U KOHCTPYHPOBAHHE BCTPAUBAEMBIX
HaIpaBJIEHHOCTH CHCTEM ISl KOCMHYECKOTO ¥ PAKETHOTO 000pYI0BaAHUS
®dopma obyueHust oyHas

I'ox npuema 2025

Cankr-Ilerep6ypr— 2025

(MONAKHOCTD, yU. CTENEHbD, 3BaHHE) (y,/w{, nara) (uHHUMAnDI, hamunis)



AnHHOTAIUSA

JuciummHa «Certn DBM U TeleKOMMYyHHKAalMU» BXOIUT B 00pa3oBaTEIbHYIO
MporpamMmy BbICIIET0 00pa30BaHMs — IIPOrPaMMy MarucTpaTypbl 110 HAIPABJICHUIO TIOATOTOBKH/
crermanbHocTH  11.04.03  «KoHCTpynpoBaHHE W TEXHOJIOTHSI DJIEKTPOHHBIX  CPENICTBY
HanpaBineHHocTH — «[IpoexTupoBaHWe ¥ KOHCTPYMPOBAaHHME BCTPAaMBAEMBIX CHCTEM IS
KOCMHYECKOT0 M PaKeTHOr0 000pynoBanusy. JJucuumirHa peanusyercs kadeapoii «Nel4y.

JlucuuninHa HaueneHa Ha GOPMHUPOBAHKE y BBITYCKHHKA CIEIYIOIIMX KOMIICTCHIHA:

IIK-10 «CriocobeH OCYIIECTBISATH HMHTETPALMI0 M BHEJIPEHHE pa3paboTaHHOro
MIPOrPaMMHOT0 00€CIIeueHHsI, BHIYMCIUTENBHBIX CHCTEM, KOMMYHHUKALHOHHOTO 000PY/10BAHHUS»

CozaepxaHue JUCLMIUIMHBI OXBATBIBAET KPYr BOIPOCOB, CBS3AaHHBIX C H3Yy4YEHHEM U
TIOCTPOCHHUEM CeTEeH CBA3M.

[IpenonaBanne AMCLUMIUIMHBL TPEAYyCMaTPUBAET Clenyromme (HOpMbI OpraHU3aLUu
y4eOHOro Iporecca: JIeKIHH, 1JabopaTopHble paboThl, CAMOCTOSATENbHAS pab0oTa CTYASHTA.

IIporpamMmoil AMCHMIUIMHEI HPEITyCMOTPEHBI CIIEAYIONIME BHUABI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCHEBAEMOCTH, IIPOMEXYTOUHAs aTTecTalus B popMe IK3aMeHa.

OO0miast TPyI0EMKOCTh OCBOCHUSI JAMCIMIUIMHBI COCTAaBISIET 3 3a4eTHBIX eIuHuUIpbI, 108
YacoB.

SI3bIK 00yUEHHS 110 JUCHHUIUIMHE KPYCCKHUNY

1. TlepedyeHb MIaHUPYEMBIX PE3yJIbTATOB O0YUYEHHS 11O AUCLHUILIHHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Henbto aucumminabl «Cetd OBM U TENEKOMMYHHKALMH» SIBISIETCS  IOJy4YESHHE
CTyICHTaMH 3HAHUI O MHTEIUICKTYAIIbHBIX CETSAX CBS3M, HEKOTOPBIX MPOOJIEMHBIX CUTYaLHsX H
napajgokcax MapuIpyTH3aluM, HPUHIMIAX IIOCTPOSHUS CeTeH IOIBMXKHOW PaJMOCBS3H,
0COOCHHOCTSX MOCTPOCHHUSI TEJICKOMMYHHKALMOHHBIX CETeH C HCIOJIb30BAHHEM ONTHYECKHX
CPEJICTB CBSI3H, MHTETPAIIbHBIX CETSAX CBS3U, CUCTEMaX CHHXPOHU3ALUH HA CETSAX CBA3M.

Tak ke mOJyYeHHE CTYISHTOM YMEHMI, HaBbIKOB M OINbITA JESTEIbHOCTH B
TEOPETUYECKOM HCCIICIOBAHUH aJTOPUTMOB JJIsl CETEBBIX TOIOJIOTHM, B MOCTPOCHHH IPOEKTa
CeTH CBsI3M Ha 0a3e 3aaHHOTO CTaHJapTa.

B o6siacty BOCIIUTAHHS JINYHOCTH LEJIBIO MIOATOTOBKH 110 JAHHOW AUCLUILIINHE SBIISIETCS
3aKpeIIeHHe OOIIEKyYIbTYPHBIX, 00IIENPO(ECCHOHAIBHBIX U MPO(YECCHOHAIBHBIX KOMIICTCHIINH
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 —
OIl BO).

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

B pesynbrare n3ydeHus: IMCUHUILIMHBI 00YYaIOIIMICS JODKEH 00JagaTh CICAyIOIIUMU
KOMIETCHIMSIMU WM MX YacTIMH. KOMIETeHIMHY ¥ MHIUKATOPBI UX JOCTHKECHUS PHBE/ICHBI B
Tabmuue 1.

Ta6auua 1 — [lepeueHb KOMIETESHIMNA U MHIMKATOPOB HX JIOCTHKCHUSI

Kateropus (rpynna) | Kon u HaumenoBanne | Koxa u HauMeHOBaHHE HHANKATOPA JOCTHXKCHUS
KOMIIETEHLIUH KOMIIETEHLIUH KOMIETESHIIUH
ITK-10 Crniocoben
I1K-10.3.1 3HaTh OCHOBBI aPXUTEKTYPBHI,
OCYIIECTBIIATh .
A YCTPOMCTBO U MPUHLMITBI (PYHKLIMOHUPOBAHUS
BHe I; e BBIYHCIIUTENBHBIX HHOOPMALHOHHBIX CHCTEM U
AP KOMMYHHUKALHOHHOTO 000pY10BaHUS
pa3paboTaHHOTO
IpodeccronansHbie HDOIPAMMHOLO [IK-10.Y.1 ymeTs NpOBOAUTH HHTETPALMIO U
KOMIIETeHIINH ogecﬁeqeﬂym BHEJIPEHHE BBIYHUCIUTEIbHBIX HH()OPMAIIMOHHBIX
’ CHCTEM U KOMMYHHUKAIHOHHOTO 000pYI0BaHUS
BBIYHCIIUTEIBHBIX
cneTem T1IK-10.B.1 BiageTh HaBBIKAMH OIIEHKHM Ka4yeCcTBa
’ pa3pabaTbIBaeMBbIX IIPOrPAMMHBIX H/HITH
KOMMYHHKAIHOHHOTO
anmnapaTHbIX CPEeCTB
00opytoBaHuUs

2. Mecro gucuumuHb B cTpykType OI1
3HaHMA, MOJYYCHHBIC NPU W3Y4YCHUHM MaTepHana JaHHOW IMCIMIUIMHBI, MMEIOT Kak
CaMOCTOSATEIILHOE 3HAUCHNE, TAK U MOTYT UCIIOJIb30BATHCS IPH U3YUECHUH APYTUX AUCIUIUINH.

3. OOBEM U TPYAOEMKOCTh TUCIUIIIIHHBI
Janubie 00 o0meM 00beMe MUCIUIUIMHBI, TPYAOEMKOCTH OTIACIbHBIX BHIOB YYeOHOI
paboThI IO TUCUUILIMHE (M pacipeieieHHe 3TON TPYA0SMKOCTH [0 CEMECTPaM) MPEACTABIICHBI B
TabmuIe 2.

Tabnuia 2 — O6beM U TPYAOEMKOCTh JHUCLHUIIIMHBI

TpynoemkocTs 1o
Bun yue6Hoit paboTst Bcero ceMecTpam
Ne3
1 2 3
Obwan mpyooemkocms oucCyunIUNGL, 3/ 108 3/ 108
3E/ (4ac)




H3 Hux yacoe npakmuyueckoii n0020moeKu 17 17
Ayoumopnule 3anamus, BCETO yac. 34 34
B TOM YHCIIE:

nekuumu (J1), (vac) 17 17

npaktuyeckue/cemunapckue 3austus  (113),

(uac)

naboparopusle padotsl (JIP), (dac) 17 17

KypcoBoii npoekT (padora) (KII, KP), (uac)

JK3aMeH, (Jac) 36 36
Camocmoamenvnasn paboma, Bcero (dac) 38 38
Buo npomesicymounoin ammecmayuu: 3ayer,
mudd. 3ager, sx3amen (3auer, dudd. 3au, OK3. OK3.
Dk3.*%)

o .
le/lMeanI/Ie: KaHIUJATCKUH 3K3aMECH

4. Conep:xaHHe AUCIUILTHBI
4.1. PacnpezneneHue TpyJO€MKOCTH AUCLUILIMHBI 110 pa3zesiaM U BUAaM 3aHATUH.
Paznenbl, TeMBbI AUCUMIUIMHBI U UX TPYJOEMKOCTB IIPUBEACHBI B Tabnuie 3.

Tabnuua 3 — Pa3nensl, TeMbl JUCHHUIUIMHBI, UX TPYAOSMKOCTh

4.2. CopepxaHue pa3aeioB U TEM JICKINOHHbIX 3aHATHH.
CopepxaHue pa3zeioB U TEM JICKIIMOHHBIX 3aHSATHI PUBEACHO B Tabmiuie 4.
Tab6auua 4 — Coaepixanue pas/iesioB H TeM JEKIHOHHOTO LUKJIA

Howmep pa3znena HasBanue u cozepxanue pa3aesioB U TEM JICKINOHHBIX 3aHATHH

Paznen | MuTennexkryalbHble CETU CBSI3U

Tema 1.1 Wurennexr. UutennexT B Texuuke. Onpenenenus untemekra. OnpeneneHus
WHTEJJICKTA B TEXHHKE.

Tema 1.2 WuTennexryansHbie cetu cBsi3u. Onpenenenue. [Ipumepsl. OcHOBHAS 1IENb.

Apxurexrypa. Cricku yciyr. Mozens 6a30Boro npouecca 00CIyKuBaHus.
KonnenryansHas Moziens. KorantuHas HH)OKOMMYHHKAIIMOHHAS CHCTEMA

Paznen 2 HexoTtopsie npobieMHbIE CUTYALMH U TAPAJI0KChI MapIIpyTu3auu. Peioa.
Kauenu. ITpumep Iury. [Tapagokc bpaeca

Pazgen 3 [IpuHLIMIBI HOCTPOCHUS CeTeH MOABMIKHON pajiOCBsI3U

Tema 3.1 Pacnpoctpanenue 31eKTpoMarHuTHBIX BOIH. OCOOCHHOCTH PacpOCTpaHEHHS

9JICKTPOMArHUTHBIX BOJIH C MOBbILICHHEM 4acTOThl. [Ipenstcrust. [Ipobiaembl
1 crtocoObl 00pHOBI ¢ HUIMU

Tema 3.2 Junanazons! yactoT. Ot 3 't 10 95 I'T'1x

Tema 3.3 BBeznenue B crryTHHKOBBIE ceTH cBsA3U. ATMocdepa, kocMoc. CpaBHeHHE
op6ut. Kocmuueckuit mycop. Touku Jlarpamka. JlansHsis kocMudeckas
cBsi3b. [IpoGiembt

Tema 3.4 CotoBas opranu3zanusi. [Tokonenus

Jlexmuu| 113 ‘ JIP ‘ KII CPC
Paznenbl, TeMbl TUCITUTIIUHBI (1ac) (C3) (1ac) (1ac) (1ac)
CemecTtp 3

Paznen 1. MHTEMIIEKTyaIbHBIE CETH CBS3H
Tema 1.1. MaTemnekt. IHTE/UIEKT B TEXHUKE 3 4
Tewma 1.2. HTEIUIEKTYAIbHBIE CETH CBSI3U

Paznen 4 Oco0eHHOCTH MOCTPOCHHS TEJIEKOMMYHHUKAIIMOHHBIX CETel ¢
HCIOJIb30BAaHHEM ONTHYCCKUX CPEACTB CBA3M. BonokHa. OKHA IPO3PAYHOCTH.
HWcrounuku cera. [Ipobnemsr u criocodsr 60ps0bl ¢ HUMH. CpaBHEHHE
MIPOBOJIHBIX M ONTHYECKUX CUCTEM

Pa3znen 2. HexoTopble npoOneMHbIE CUTYaALUN U
1apaIoKChl MapIIPyTH3aIUH

Paznen 5 WuTerpanbHble CeTH CBS3U

Paznen 3. [IpuHOMITBI TOCTPOSHUS CETEH
TIOJIBIKHOM ParoCBs3N

Tewma 3.1. PactipocTpaHeHHE 3JIEKTPOMAarHUTHBIX
BOJIH 5 5
Tema 3.2. JlnanazoHsl 4acToOT

Tewma 3.3. BBeneHne B CIIyTHHKOBBIE CETH CBSI3U
Tewma 3.4. CoToBasi opraHu3anus

Tema 5.1 Paznuunbie Tunel tpaduka. Kiaccuguxanus. Hekotopbie npaktuyeckue
MoMeHThL. Onpenenenus. OcodeHHOCTH paboTh ¢ TpahuKaMH Pa3IUYHOTO
Tuna. CoBMEIIeHNE Pa3IMYHbIX TUIIOB TpadHKa.

Tema 5.2 JloCTOMHCTBA MHTErPaJIbHEIX CETEN CBA3N

Tema 5.3 OBoutrolys H(PPOBEIX HHTETPANBHBIX CETCH CBI3U
Paznen 6 CuHcTeMBbl CHHXPOHHU3AIMU Ha CETSIX CBSA3U

Paznen 7 ANrOpUTMBI JUISI CETEBBIX TOMOJOTHI

Paznen 8 CrangapTsl IOCTPOEHUS ceTei

Paznen 4. OcoGeHHOCTH TOCTPOCHHUS
TEJICKOMMYHHKAI[IOHHBIX CETEH ¢ 1 5
HCTIOJIb30BAHUEM ONTHYCCKHUX CPEJICTB CBSI3U

Paznen 5. IHTErpaNbHbBIE CETH CBA3N
Tema 5.1. Paznuunsie Tumsl Tpapuxa
Tema 5.2. JloCTOMHCTBA WHTErpajbHbIX ceTell

4.3. IlpaktHueckue (CEMUHAPCKHE) 3aHATUS
TeMbI IPaKTHYECKUX 3aHATHH U UX TPYAOSMKOCTh IIPUBE/ICHBI B TabIHIe 5.

Tabnuia 5 — [IpakTuuecKkue 3aHATHS U UX TPYIOEMKOCTh

N3 Hux Ne
Ne | Tewmsr npaktudeckux | Popmbl mpakTHIeCKuX | TpPyAOeMKOCTh, |MPaKTUYECKOH |pa3mena
n/n 3aHATHI 3aHATHI (gac) MOJITOTOBKH, | JUCLIUATI

(1ac) JIMHBL

YueOGHbIM IUIaHOM HE MPEeSyCMOTPEHO

Bceero

CBSI3U > >

Tema 5.3. DBomntonus HUPPOBBIX HHTETPATBHBIX

ceTel CBA3M

Pasmen 6. CucTeMbl CHHXPOHM3ALMM Ha CETAX 1 5

CBSI3U

Pa3zpen 7. Anroputmsl Aj1sl CETEBBIX TOMOIOIHI 8 5

Paznen 8. CtanmapThl MOCTPOSHHS CETEH 9

HWroro B cemectpe: 17 17 38
Hroro 17 0 17 0 38

4.4. JlabopaTopHbie 3aHATHS
TeMmbl 1a00paTOPHBIX 3aHATHI M UX TPYAOEMKOCTh [IPUBEICHBI B Ta0IHILIE 6.




Tabmuna 6 — JlJabopaTtopHble 3aHATHSI U UX TPYJOEMKOCTb

VYuebuuk st By30B. 4-¢ u3a. — CI16.: Turep,
2012.-944 ¢

004 C81

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

004 K 90

TexHon0rMM KOpNopaTHBHLIX ceteil / M.
Kynbrun. — CII6. : TIMTEP, 1999. — 700 ¢

Ne
Ne HaunmeHnoBanne 1abopaTopHBIX paboT Tpynoemxocts, | pasnena
n/n (uac) JCLUTT

JIVHBI
Cemectp 3
1 AJITOPHUTMBI IS CETEBBIX TOMOJIOTHIA 8 7
CraHmapThl MOCTPOCHNUS CeTei 9 8
Bcero 17

621.391 1133

CeTH CBSI3H: IPOTOKOJIBI, MOACINPOBAHHE,
ananu3: B 2 kH. / llIBapu M. — M. : Hayka, 1992.
-336¢

14

4.5. KypcoBoe IpOeKTHPOBaHHE/ BBHIIOIHEHNE KyPCOBOil pabOThI
Y4eOHBIM IUIAHOM HE IPEAyCMOTPEHO

4.6. CamocTosTenbHast paboTa 00y4arOIIIXCst
Buzpl camocTosTenbHOM paboThl U €e TPYA0EMKOCTh NPUBEICHBI B TA0IHILIE 7.

Tabnuia 7 — Buasl caMoCTOSTENbHON pabOThI M €€ TPYJ0eMKOCTh

. Bceero, | Cemectp 3,
Bupn camocrositensHON paboTh
qac 4yac
1 2 3
H3ydeHne TeopeTHiecKoro MaTepuaia
15 15
quctmuiaael (TO)
Kypcosoe npoekruposanue (KII, KP)
Pacuerno-rpaguueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
IToaroroBka K TeKylieMy KOHTPOIIIO 15 15
ycneBaemoctd (TKY)
Jomaninee 3ananue (J13)
Kontposbabie pabotst 3a04nnkoB (KP3)
IToaroroBka K MpoOMeEKyTOUHOM 3 ]
arrectaiyu (I1A)
Bcero: 38 38

mi. 7-11.

Tabnuia 8— [lepeueHp MeYATHBIX M JICKTPOHHBIX YUeOHBIX H3IaHHUI

5. IlepedeHb y4eOHO-METOANYECCKOTO 00ECICUCHHs
JUISL CAMOCTOSTENBbHOM pabOThI 00YYarOLINXCS 110 UCUHUILIHHE (MOYJII0)
Y4eOHO-MeToANYEeCKHEe MaTepHalbl Ui CAMOCTOSTENBHON paboThl 00YYAIOMIMXCS YKa3aHbI B

6. TlepedeHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3AAHUIA
IlepeueHp neyaTHBIX M AIEKTPOHHBIX Y4€OHBIX U3AaHUN IPUBEICH B Tabnuie 8.

681.3 M 58

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

519.852 1117

[Managumutpuy X. KombunaTtopHast
ONTUMHU3AIMA. AJTOPUTMBI M CIOKHOCTb. — M.:
Mup, 1985. - 510 c.

004(083) T183

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

25

004 b 20

Banonun, H. A. becipoBoaHbIe niepcoHATbHBIE
cetu: yuebHoe 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 BY308B. — CITb.: BXB — Cankr-
[erepOypr, 2003. —318 ¢

004 178

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

621.395P 75

Pocasikos, A. B. Ceru goctymna: yueOHoe
nocobue. - M. : I'opsiuas nuHus - Tenekom,
2008. - 96 ¢

10

621.396 C 43

Cxsipo, O. K. BonmokoHHO-ONITHYECKHE CETH U
CHCTEMBI CBsI3H : ydeOHOe nocobue. - 2-¢ u31.,
crep. - CII6.: Jlans, 2010. - 272 ¢

24

621.395 T 31

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

KommuectBo 9Kx3eMILISIpoB B

004 T 98

Troxtur, M. @. Cucremsr UuaTepHET-
TeneBuaeHus. - M.: [opstaast muaus - Tenexom,
2008.-320 ¢

004.9 T 31

TenekoOMMyHHUKALMOHHbBIE TEXHOIOTUH.
Bsenenue B rexnonorun GSM: yue6HOE
mocobue / C. b. Makapos [u ap.]. - 2-e u3n.,
uctp. - M.: Akazemust, 2008. - 256 ¢

[Mnp/ Bubnunorpaduueckas ccplika Gubmmorexe
URL agpec (KpOMe 37IEKTPOHHBIX
9K3EMILISIPOB)
681.3 b52 Beprcexac ., I'amnarep P. Cetn nepenaun 15
JaHHbIX. — M.: Mup, 1989
004(075) O-54 | Onudep B.I'., Onmudep H.A.. KomnbrorepHsie 50

CCTH. HpI/IHI_(I/Il'[I)I, TCXHOJIOI'MH, IIPOTOKOJIbI:

7. TlepeyeHb NEKTPOHHBIX 00PA30BATENIBHBIX PECYPCOB
nH(POPMALOHHO-TEIEKOMMYHUKAILIMOHHOM ceT «HTepHEeT»




IepeucHs UEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB HH(MOPMALOHHO-
TEIeKOMMYHHUKAIMOHHOH ceTn «VIHTepHeT», HEOOXOAMMBIX ISl OCBOCHUS HCLUILTHHBI
npuBezieH B Tabuune 9.

Tabmuua 9 — IlepeueHb ONEKTPOHHBIX O0Opa30BATEIbHBIX PECYPCOB HH(OPMALMOHHO-
TEJIeKOMMYHUKAIIMOHHOU ceTu «VIHTepHeT»
URL anpec HanmenoBanue

He npexycmotpeno

8. IlepeueHp MHOOPMAIMOHHBIX TEXHOIOTHI
8.1. IlepeueHb IPOrpaMMHOrO OO€CNeUeHHs, HCHOJIL3YeMOro IIPH OCYLIECTBICHUH
00pa30BaTeIbHOrO MPoLIEcca M0 JUCLHUILIHHE.
TlepedeHp UCTIONB3yEMOro NPOrpaMMHOro obecrieueHu s npeacTasieH B Tadmuue 10.

Tabnuua 10— IlepedeHp nporpaMMHOro odecredeHus

Ne i/ HaumenoBanue

He npexycmotpeno

8.2. [lepeuenn HHPOPMAIIMOHHO-CITPABOYHBIX CHCTEM,UCTIONIb3YEMBIX npu
OCYIIECTBICHUH 00pa30BaTEILHOIO MPOLECCa 110 AUCLHUIUINHE

Ilepedenp HCHONB3yeMBIX HMH(POPMALMOHHO-CIIPABOYHBIX CHCTEM IIPEACTAaBICH B
Tabumne 11.

Tabnuua 11— IlepedeHp nHGOPMATMOHHO-CIIPABOYHBIX CHCTEM

Ne i/ HaunmenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas 0a3a
CocTaB  MarepHallbHO-TEXHHYECKOH  0a3bl, HEOOXOIMMOM s  OCYILIECTBICHUS
00pa30BaTeIbHOrO MpoIiecca Mo JUCLMILTHHE, IPEACTaBIIeH B Tabnuuel2.

Tabmuna 12 — CocraB MaTepuaIbHO-TEXHUYECKOW 0a3bl

Ne HaumMenoBanune cocTaBHOM yacTi Howmep aynuropun
/o MaTepHalIbHO-TEXHHYECKON 0a3bl (Ipr HEOOXOIMMOCTH )

S-OasuipHas KA
— oOyuaromuiicss r1y00OKO M BCECTOPOHHE YCBOMJI IPOrpaMMHBII
MaTepHa;
— YBEPEHHO, JIOTHYHO, TIOCIEI0BATEIBHO M IPAMOTHO €T0 H3JIaracet;
COTIHOY — ONMHUPAsCh HAa 3HAHUS OCHOBHOW M JONOJHHUTEIHHOMN JIUTEPATYPEL
GATTCHOY TECHO TPHBSI3bIBACT YCBOCHHbIC HAYYHBIC MOJOKEHHS C MPAKTHYECKOM
JIeSTEIbHOCTBIO HATIPABJICHHUS;
— yMeJI0 000CHOBBIBAET U aPTYMEHTHPYET BBIIBUTAEMbIC UM HJICH;
— JIeJIaeT BBIBOJIBI U O0OOIICHHUS;
— cBOOOJIHO BJIAJICET CUCTEMOM CIICIHATM3UPOBAHHBIX MTOHSTHIMA.
— 00yJarOLMIACS TBEPAO YCBOWII IPOrPAMMHBII MaTepUall, TPaMOTHO H
[0 CyHIECTBY M3/araeT ero, OMNHPasCh Ha 3HAaHHS OCHOBHOM
JIUTEPATYPBI;
«xopomo» — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEIT; 5
— yBSA3BIBACT YCBOCHHBIC 3HAHUS C IPAKTHYECKOH JESITEIbHOCTHIO
«3aUTEHO»
HaIpaBJICHUS,
— apryMEHTHPYET Hay4YHbIE MOJI0KCHHS;
— JIeJIaeT BLIBOJILI U 00001EHNS;
— BJIaJIeeT CUCTEMOH CIIeUATN3UPOBAHHbIX TOHSITHMH.
— o0y4aromuiicss yCBOMI TOJBKO OCHOBHOM IPOTrpaMMHBINA MatepHal,
[0 CYLIECTBY H3JIaraeT €ro, OMHMpasich Ha 3HAHHS TOJIBKO OCHOBHOM
JIUTEPATYPBI;
— JIOIYCKaeT HEeCYILECTBEHHbIE OLINOKU U HETOYHOCTH;
«YIOBIICTBOPHUTEIIHHO N
GATTOHOY — WCTBITBIBACT 3aTPYAHCHHUS B MPAKTHYECKOM MPHUMEHEHUM 3HAHHIA
HAITPaBIICHHS,
— c1ab0 apryMeHTHPYET HAYYHBIE MTOJI0KEHHS,
— 3aTpyAHSIETCS B (POPMYJIHUPOBAHUHU BBIBOJIOB U 0000IICHHIA;
— YAaCTUYHO BJIAJICCT CUCTEMOM CICIUATU3MPOBAHHBIX OHSITHH.
— oOyyaronuiicss He YCBOWJI 3HAYMTEIbHOM 4YacTH MPOrPaMMHOTO
Marepuaa,
— JOIyCKaeT  CyLIECTBEHHbIC  OMIMOKM W  HETOYHOCTH  IIPU
«HEYIOBJICTBOPHUTEITLHOY» ;
HE AUTCHOY paccMoTpeHnH po0ieM B KOHKPETHOM HalpaBJICHUM; 3
— HCTIBITHIBACT TPYJHOCTH B IPAKTHYECKOM MPUMEHEHUH 3HAHHH;
— HE MOXKET apryMEHTUPOBATh HAYYHBIC TTOJIOKCHHS;
— He OpMyIIHpPYET BEIBOAOB U 0000IICHHH.

1 JlexunonHas ayauTopus

10.3. TunoBble KOHTPOJIbHBIE 33aHUS UM UHBIE MaTepHabl.
Bormpocs! (3aaun) a1t 3Kk3aMeHa NpeJcTaBieHsl B Tabuune 15.

Tabnuua 15 — Borpocs! (3aaun) asst s5K3aMeHa

10. OueHouHbIE CpeACTBA sl IPOBEACHHS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocraB OLECHOYHBIX CPEACTBUIA IPOBEJICHUS HPOMEKYTOYHOH AaTTECTALMH
00yJaroumxcs Mo JUCHUIUIMHE PUBeIeH B Tabauie 13.
Tabmuna 13 — CocTaB OLIGHOUHBIX CPEJCTB JUIsl IPOBEJCHHS IIPOMEXYTOUHOM aTTecTaluu

Bun HpOMe)KyTO'—IHOfI aTTeCTallun Hepequb OLCHOYHBIX CPCACTB

DK3aMeH Crnucok BOIIPOCOB K OK3aMCHY.

Ne n/n IlepedeHb BompocoB (3a1a4) [Uis 9K3aMeHa Kon
WHIMKATOpa
1 Iocnennune >MOXU TEXHUIECKOTO PAa3BUTHS YEJIOBEYECTBA. MK-10.3.1
WHTennekt. MHTENIEeKT B TEXHUKE. MK-10.Y.1
2 WHTennekTyanbHble ceTH CBI3H. ApxutekTypa. Criucku [1K-10.B.1

ycayr. Mozeinb 6a30Boro npouecca 00cIyKUBaHUsL.
KoHrenryaipHasi MOJeIb

10.2. B kauectBe KpUTEpHEB OLIEHKM YPOBHS COHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIETeHINI 00ydaromuMucs npUMeHsieTcst 5-0ajulbHas 1LIKana OLEHKH C)OpMUPOBAHHOCTH
KOMIIETCHIINH, KOTOpasi mpuBeeHa B Tabnuiie 14. B TeueHne cemecTpa MOXKET HCIIOIb30BATHCS
100-0ayutbHast  mKana — MOAYJIbHO-DEHTMHIOBOM  CHCTEMbl — YHHMBEpCHTETa,  IpaBHia
HCIOIB30BaHUs KOTOPOi, YCTAHOBIICHBI COOTBETCTBYIONIUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kputepuu o1ieHKH ypoBHs ¢()OPMUPOBAHHOCTH KOMIICTCHITHI

3 KoruutusHast "HYOKOMMYHHKAIIMOHHAs cucTeMa. JIoMeHHas
Mojenb. Mogens.

4 [Mapamokcel Mapuipytusaiuu. Peida. [lpumep Ilury.

5 [Tapagokcel mapmpyTtu3anud. Kauenu. [Tapanokc Bpaeca.

6 [IprHIMIBI TOCTPOEHUS CETEH NOABMKHON paJinOCBSI3H.

[Ipumepsl. AuTeHHBI. PacipocTpaneHue 31eKTpoMarHUTHBIX
BouH. [lpensarcTus.

[ Ouena kommererim XapakTepucTHKa chOPMUPOBAHHBIX KOMIICTEHLIHI

7 [IpuHLIUIBI TOCTPOEHUS CeTel MOABUKHOMN pasinoCBsI3H.
[po6nembl. CriocoOb1 60pbObI. BeposiTHOCTH OIIHOOK.




[IpuHLIMIBI HOCTPOEHUS CeTeH MOABMKHOM pajloCBsI3H.
[Jwuanazons! yactot 10 1 I'T. [Jnuust BoH. Obnactu
MIPUMEHEHHs. MOIIHOCTH M3JIy4aeMbIX CUTHaJI0B. [1o0ckl,
KaHaJIbL.

3emis — 8-it cniyTHUK — 9-if ciyTHUK — 10-it ciyTHUK —
1-# ciyTHUK — 2-H criyTHUK — 3eMilsl.

[IpuHLIMIBI HOCTPOEHUS CeTeH MOABMKHOM pajloCBsI3H.
[Juanazons! yactot ot 1 o 13 I'Tu. Jnune BonH. OGnactu
MIPUMEHEHHMs. MOIIHOCTH M3JIy4aeMbIX CUTHaJI0B. [1o0ckI,
KaHAJIBI.

10

[IpuHLIMIBI HOCTPOEHUS CeTeH MOABMKHOM pajloCBsI3H.
Juamazons yactot Beimre 13 I'Tr. dnuast BoaH. Obnactu
npuMeHeHns1. MOIIHOCTH M3ITy4aeMbIX CUTHAIOB. [10110CHI,
kxaHaibl. ISM nuanaszonsl. JJokymentst PO. Hapymienus.
KommuectBo POC B PO.

23 JlokaxwuTe, ucnonb3ys 3-it 3akon Kerepa, uto ¢
yBeJn4eHneM JaabHOCTH OT COJHIA CKOPOCTh IUIAHETHI 10
opbute ymenburaetcs. Kak cootHocsITCs Mexay coOoit
CKOPOCTH JIBW)KEHHMS IIAHET 10 opoure?

24 Hcrionb3ys anroput™M HalTH KOMIIOHEHTBI CUIIBHON CBSI3HOCTH

rpaga

11

Bsenenue B criyTHHKOBBIE ceTu. ATMOoc(epa. Kocmuueckne
ckopoctu. Jluans Kapmana. [losica Ban Annena. Opourtsr.
OxinTiKa. BeiBoj Ha 1eneByro opouTy.

Bomnpocs! (3agaun) 1is 3aueta / qudd. 3adera npecTaBiaeHsl B Tadmune 16.

Tabnuia 16 — Borpocs! (3amaun) asist 3auera / nudd. 3auera

12

BBezienue B criyTHUKOBbIE ceT. CpaBHEHHE OpOUT.

13

BBenenne B cyTHHKOBBIE ceTH. KocMudeckuii mycop.
Cunjgpom Kecciiepa. YMeHblIeHUE, YBEIUUEHUE MyCOpa.

Ne i/

Iepeuens Bonpocos (3anau) 1uust 3auera / nudd. 3auera

Kon
HMHAMKATOpa

Y4eOHBIM IJTAaHOM HE TPEYCMOTPEHO

14

BBezenue B criyTHUKOBBIE ceTu. 3akoHbl Keriepa, HploToHa.
Touku Jlarpanxa. Mcnonbs3oBaHue.

15

CoroBas OopraHusanus. CpaBHCHI/Ie. TlokosieHus.

16

CHCTEeMBI CHHXPOHHU3AIMU Ha CeTsX cBsi3u. [Ipobiiemsbl.
Crioco6sl pemiennsi. CpaBHEHHE CAMOCHHXPOHU3UPYFOLIMXCS
KOJIOB.

IlepeyeHp TeM [yisi KypCOBOTO IPOEKTHPOBAHUS/BBIONHEHHS KypCOBOW pabOThI
npejcTaBiceHsl B Tabuie 17.
Tabnuua 17 — [lepeueHb TeM Uil KYPCOBOTO MPOSKTHPOBAHUS/BBIIOJIHEHHUS KYPCOBOW paboThI

[TprMepHBIit epedeHb TeM AJIsl KypCOBOTO HPOSKTUPOBAHHS/BBITOTHEHUS

17

OrnpenenuTh LIeHY aHapXuu sl mapajgokca bpaeca.

18

Ha xakom MakcUMajabHOM PAacCTOSIHUM MOXHO YBUIETb C
MOMOIL[BIO TEJIECKOIIA, PACHIOJIOKEHHOTO Ha KPBIILIE JI0Ma,
CIyTHHK Maccoit 750 kr, netaromuii B HoHOChepe Ha HU3KOH
op6ute (Low Earth Orbit, LEO) BbicoToit 250 kM?

19

Cnytauk Maccoit 1 200 xr Bpamaetcs Bokpyr ConHua.
ATIOLEHTp OpOUTHI PAcHONIOKEH Ha pacCcTOSHUU 120 MIIH KM.
PaccuutaTh Bpemsi, 3a KOTOPOE 9TOT CITyTHHUK JIeJaeT MOJTHBII
o06opot Bokpyr CouHiia. 3a Kakoe BpeMsi 3TOT K€ CITyTHUK
Oyzet nenath NoNHbIA 000poT Bokpyr CosHLa, €U ero
MEepPEeMECTHTh B KOJUITMHEapHyto TouKy Jlarpamka L1? B
KOJUIMHeapHyo Touky Jlarpanxka L4?

Ne n/n -
KypcoBoii paboThl
VYueOHBIM IUIAHOM HE IPESYCMOTPEHO
Bompocsl i mpoBeneHHs IPOMEKYTOUHOW aTTeCTallMM B BHAE TECTHPOBAHUA

npejAcTaBieHsl B Tabiuie 18.

Ta6nuia 18 — [IpumepHsIil mepeveHb BOMPOCOB LISl TECTOB

Ne /it

IepeueHb BOIpOCoB (3a1a4) 1UIsk TECTOB

Kon
MHJUKATOpa

20

[IpuBeanTe npuMep OpraHU3aly YaCTOTHOTO TOKPBITUS
0JIHOM TeppuTopuu ceThio GSM, eciti B Hell 0IHOBPEMEHHO
pabotarot 3 omeparopa CBsI3H (Ka)XAblil TOTHOCTHIO
MOKPBIBAET BCIO TEPPUTOPHIO), HCIIOIB3YIOLINE
COOTBETCTBEHHO 6, 7 u 8 6a30BbIx craniumii (Base Station
Subsystem, BSS) u no 1 ueHtpanbHOMYy KOMMYTaTOpy
(Network Switching Subsystem, NSS).

[TpounTaiite TeKCT, BEIOEPUTE NPABUIbHBIH OTBET U 3aIMIINTE
apryMeHTbl, 000CHOBBIBAIOIME BEIOOD OTBETA.
Tpancroptasiit yposerb creka TCP/IP cogepkur crnenyrorime
MIPOTOKOJIBI

a) Ethernet, IP, TCP/IP, UDP;

b) IP, Ethernet;

¢) TCP/IP, UDP, IP;

d) TCP/IP, UDP;

21

Pa3noxuTs nepenady B KaHall [OCJIEOBATEILHOCTH OUT
‘011010101001111100° (6uts! nepenaroTcs ¢ pa3HbIMU
CKOPOCTSIMH) TI0 MaHUECTEPCKOMY Koy 1 DS-ko1ipoBaHHIO.
CpaBHUTD I10Jy4YSHHbIE 0CIIEA0BATEILHOCTH 110 YaCTOTE
OCHOBHOM rapMOHHKH MOTyYEHHbIX CUI'HAJIOB.

[pouwnTaiite TeKCT, BEIOEPHTE MPABUIBHBIC BAPHAHTHI OTBETA
1 3aITUIINTE apTYMEHTBI, 000CHOBBIBAOIIHE BEIOOP OTBETOB.
VpoBeHb cUrHazia B gerubenax onpenensercs no gpopmyse

a) 20*1g(P/Po), rne P — MoIIHOCTD CHrHATIA;

b) 10*1g(P/Po), rae P — MommHOCTb cUrHANA;

c) lg(P/Po), rne P — MomHoCTh CUTHANA;

d) 20*1g(1/1o), rae I — cuna Toka.

22

10 cryTHHKOB paBHOMEPHO pacIpe/ieieHbl Ha OHOM cpeaHei
op6ute (Medium Earth Orbit, MEO) Beicoroii 14 500 km.
PaccuunTarh 3aJepXKKy Nepeaadyd CUrHajia o MapupyTy:

[pounTaiite TEKCT U yCTaHOBHUTE COOTBETCTBUE. K Kask10i
MO3HUIIMH, JAHHOH B JIEBOM CTOJIOIE, TO10epUTe
COOTBETCTBYIOIILYIO MO3UIHIO B IIPABOM CTOJIOLIE.

a) TDMA €) MYJIbTHIUICKCHPOBaHHUE C

IK-10.3.1
MK-10.Y.1
IIK-10.B.1




OPTOrOHAJILHBIM

YaCTOTHBIM pa3/ieIeHUEM
KaHaJIoB

b) FDMA f) MHOXECTBEHHBII J10CTYII C
KOJIOBBIM Pa3/ielIeHHeM

¢) CDMA g) MHOXECTBEHHBIH JOCTYTI C
pasieneHreM KaHaloB 10
4acToTe

d) OFDMA h) MHOKeCTBEHHBII 1OCTYII C
pasjeneHreM 110 BpeMeHU

IIpounTaiite TEKCT M yCTAHOBUTE MOCIIEI0BATEIILHOCTD YPOBHEH
mozesu OS] HaunHas ¢ GU3NUECKOro YPOBHS. 3aUIINTEe
COOTBETCTBYIOIIYIO TI0CJICI0BATEILHOCTh OYKB CJI€BA HAIPABO.

a) Application

b) Data link

¢) Physical

d) Transport

e) Network

f) Session

g) Presentation

[IpountaiiTe TEKCT U 3aMUIINTE Pa3BEPHYTHIH 0OOCHOBAHHBIH
OTBET.

YTO0 cyyuTcs ¢ ypOBHEM CUTHAJA €CIIU ero MOBBICUTH Ha 3
dB?

IlepeueHb TeM KOHTPOJBHBIX PabOT MO AMCIMIUIMHE OOYYArOUIMXCS 3a0YHON (HOPMBI
00y4eHus, Ipe/ICTaBIeHb! B Tabuume 19.

Ta6nuia 19 — [lepeyeHb KOHTPOIBHBIX PabOT

Ne i/ [lepeueHb KOHTPOJIBHBIX PadOT

Y4eOHBIM ITaHOM HE NPEAYCMOTPEHO

10.4. Metonnyeckue  Marepuajbl,  ONpPEACTSAIOIIME  MIPOLEAYpbl  OLEHHBAHUS
WH/IMKaTOpPOB, XapaKTEPHU3YIOLIIMX OTambl (OPMUPOBAaHHMS KOMIICTCHIMH, COJIEpKarcs B
JIOKAJIbHBIX HOpMAaTHBHBIX akTax [ YAII, permaMeHTHPYIOIMX TOPSIOK H MPOLEeIypy
MPOBEJICHHUSI TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOYHON aTTECTALMU 00Y4YaronXCs
I'YAIL

11. Meroauueckue yKa3zaHus Ui 00y4aroHXCsi 0 OCBOCHUIO TUCIUILIHHBI

11.1. Meroguueckne yKaszaHusi [AJdsi OOyYarONIMXCS MO OCBOCHHIO JIEKIIHOHHOTO
MaTepuana

OCHOBHOE Ha3HAuUEHHE JICKIIMOHHOTO MaTepHana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riiyOOKOoe W SICHOE H3JI0KeHHe ydeOHOro marepuaia. HasHaueHHe COBPEMEHHOH JEKIHMH B
paMKax JUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(MOPMAIMIO MO TEME, a B OCBOCHHH
(yHAaMEeHTANBHBIX MPOOJIEM TUCHUIUIMHBL, METOJOB HAYYHOTO TIO3HAHUS, HOBCHIINX
JOCTHKEHHI Hay4HOW MBbICIU. B yueOHOM mporecce JIEKIHs BBIIOIHIET METOI0I0THYECKYHO,
OpraHu3alHOHHYI0 U HH(OPMaUMOHHYI0 QyHKIMH. JIeKIHs packpblBaeT MOHSITUIHBINA armmapaT
KOHKPETHOW 007acTu 3HaHus, ¢€ MpOOJIEeMbl, JaeT LENbHOE MPEACTABICHHE O AUCIUILIUHE,
TOKa3bIBAET B3aUMOCBSI3b C JPYTHMMHU JUCLUIIMHAMU.

[Inanupyemble pe3yabTaThl IPH OCBOCHHH 00YYAIOIIUMICS JCKIIMOHHOTO MaTepuaia;

— TOJyYeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHH, YpPOBEHb
KOTOPBIX OTIPEAEISIETCS EeJIeBON YCTAHOBKOM K KaXKI0i KOHKPETHOU TeMe;

— IOJy4YeHHE OIbITa TBOPUECKOH pabOThl COBMECTHO C IPEIIOAABATEIIEM;

— pa3BuTHe  NPOGECCHOHATBHO-JENIOBBIX  KauecTB, JIOOBM K  INPEAMETYy H
CaMOCTOSTEIBHOTO TBOPUYECKOTO MBILIICHHSI.

— MOSBJICHHE HEOOXOIMMOro HHTEpeca, HEOOXOAMMOrO Il CAMOCTOSTEIBLHON paboThI;

— IOJy4eHHE 3HAHUH O COBPEMEHHOM YPOBHE Ppa3BMTHS HAyKH U TEXHUKH U O
MPOrHO3€ WX Pa3BUTHS Ha OJMKAMIINE TOIbI;

— HAYYUThCS METOJUYECKH 00pabaThiBaTh MaTepuas (BBIACIATH IJIABHBIC MBICIH H
MOJIOXKEHHS, TPUXOJUTh K KOHKPETHBIM  BBIBOJIAM, MOBTOPATH HMX B  Pa3IMYHBIX
(opmynupoBkax);

—  IOJyYeHHE TOYHOT'O TOHUMAHHS BCEX HEOOXOIMMbIX TSPMUHOB U MOHSTHA.

JlexMOHHBI MaTepuad MOXET CONPOBOXKAATHCS JIEMOHCTpaled ClaioB U
HCIIONIb30BAHUEM PA3JaTOYHOr0 MarepHana [pd TMPOBEACHHH KOPOTKHX AHUCKYyCCHH 00
0COOEHHOCTSAX MPUMEHEHHS OTJEIbHBIX TEMATUK 0 TUCLMILTHHE.

CrpyKTypa npeocrapiaeHus JEKIHMOHHOTO MaTepuaa:

— HHTrenexkTyanbHbIe CETH CBS3H;

— HexoTopbie npo0nemMHble CUTYaLUK U TApaIOKChl MapLIPYTU3ALIUH;

—  IlpuHIMIIBI TOCTPOCHHS CETEl OABIKHON PaIHOCBSI3H;

— OCOOCHHOCTH TOCTPOCHHS TEIEKOMMYHHKAI[MOHHBIX CEeTe C HCIOJIb30BaHUEM
OINITHYECKUX CPEICTB CBA3H;

— HHTerpanbHbIe CETH CBA3H;

— CucTeMbl CHHXPOHH3AIUH Ha CETSIX CBS3H.

11.2. Meroauueckie ykasaHus Uil OOy4YarOLIMXCs [0 BBIMOJHEHUIO J1a00PaTOPHBIX
pabot

B xoxe BbINONHEHHS J1a0OpaTOpHBIX pabOT oOydYaromuiics [OODKeH YIIyOuTb W
3aKpeNuTh 3HAHUS, MPAKTHYECKHE HABBIKH, OBJAIETh COBPEMEHHONW METOMMKOH M TEXHHKOM
9KCIIEPIMEHTAa B COOTBETCTBHH C KBAaTH()UKAIMOHHOW XapaKTEPHCTHKONW OOYYaroIIerocs.
BrimosnHeHne 1ab0paTOpPHBIX PaboT COCTOMT M3 IKCHEPHMEHTAIBHO-IPAKTUYECKOM, pacueTHO-
aHAINTHYECKON YacTeil U KOHTPOJIbHBIX MEPOIPHUSITHH.

BeimonHenue 1a00paToOpHBIX PabOT 00y4ArOUIMMCS SIBISIETCS HEOTHEMIICMOW YacCThiO
M3Y4YCHHS MUCLUIUTMHBL, ONPEIENIeMOH y4eOHBIM IUIAHOM, M OTHOCHTCS K CPEICTBaM,
00€eCIeUNBAIOIINM PELICHHE CIISIYIOIMX OCHOBHBIX 3a1a4 00y4aloIerocs:

— npuoOpeTeHHe HaBBIKOB HCCJIEIOBAaHHS IIPOLIECCOB, SBJICHUA U OOBEKTOB,
M3y4YaeMBbIX B pAMKaX JaHHON AUCIHILIAHBL,

— 3aKpeIUICHHe, Pa3BUTHE W ACTAM3ALHMS TCOPETUYCCKHX 3HAHWH, MONYYCHHBIX HA
JICKLUSIX;

— MOJy4YeHHEe HOBOW MH(OPMALINH 10 H3y4aeMOi AUCLUIIINHE,

— mnpuoOpereHHe  HABBIKOB  CaMOCTOSTENBHOW  paboTel ¢ J1abopaTOpHBIM
obopysoBaHHEM 1 IPUOOpPaMHU.

3ananue U TpeOOBaHMUS K MPOBECHUIO Ta00PATOPHBIX PabOT

Jlabopamophas paboma Nel. Anzopummot 0151 cemesbix Monos02utl

Lens paboTHI: MPUMEHUTH 33aHHBIH ATOPUTM K aHATIM3Y TOMOJIOTUH CETH.

3anaHus npeACTaBIsAIOT co00M HampasieHus padot. Hemocraromiye aaHHbIe, YCIOBUS, U
T.JI. CTyJICHT BBIOMpaeT Ha CBOE YCMOTpeHHe (IIpH 3TOM 3ajada He IOJDKHA OBITh CHIIBHO
yopouieHa). Wudopmanuss mo anropurmam, CTaHAapTaM W T.OI  HIIETCS CTYICHTOM
CaMOCTOSTEIILHO.

Bapuantsl 3ananuii:



Bap.

3ananne

Tonoaoruu

HUcnons3yst anroputm @opra-PankepcoHa onpeaeanTs IpOIyCKHYIO
CHOCOOHOCTH (PEeLINTh 33]ja4y O MAaKCHMaIbHOM ITOTOKE) MEXIY
MaKCHUMAJIbHO YIATEHHBIMU PYT OT APYTa y3JIaMH B TOIOJOTUSIX.
IIponyckHble CIOCOOHOCTH BCEX YT JOJIKHBI ObITh PAa3IMYHbI

T-3, T-6

PernTs 3a1a4y morcka Bcex MApHUPOB (Pa3AeiOLINX BEPIINH) (TOYEK
COWICHEHHMs1) Ha YKa3aHHBIX TOIMOJIOTHSX

T-2,T-8

Pemmntsb 3aauy BEIOOpa MECTOINOJIOKEHHS Y3/I0B KOMMYTAlLMHU (3a/1a4y O
pa3sMeIeHNH CKIIAJI0B) (3aa4y O pa3MEIIeHUH LICHTPOB rpada) Ha yKa3aHHBIX
Tonosorusx. IIpy 3ToM TonoaoruM 3a4ar0T UL OTHOCUTEIBHOE
MECTOPACIIOIOKEHUE Y3/I0B U PACCTOSIHUS MEXy HUMH. [lyrd B TOMOJIOTHSX
OTCYTCTBYIOT

Pemmth 3aa4y O IMOUCKE MaKCUMaJIbHOM KJIMKH Ha YKa3aHHBIX TOIIOJIOTHUAX

T-7, T-9

IToctpouts nepeso lllteiinepa i ykazaHHBIX Tononaoruid. Mcnons3oBaTts
100 MMEFOIIUIACS aJrOPUTM, THOO IPUIYyMaTh CBOI (HACTOIBKO XOPOIINH,
HACKOJIBKO CMOXKET CTY/IEHT)

T-6, T-7

J1J1s1 TOTIOJIOr MM ONIPEEIUTh (BBIOIHUB aITOPUTMBI Ha TOHOJIOTHH), KAKOH
anroput™ (VBena unu Kneiitmana) sydmre o cinosxHoctu. CpaBHUTH
Pe3yJIbTaThl AITOPUTMOB

T-5

Vcnonb3yst MeToz penbe(oB IOCTPOUTH TAOIMIIBI MAPLIPYTH3ALIA BO BCEX
BEPILIMHAX TOMOJOTHiA (Ka)kasi BepIlrHa J0JDKHA 3HATh KpaTJaiiiiee
HAarpaBlieHUE K KaXI0H Ipyroi BepuinHe rpada yepes KaxIyro CBOK
CMEXHYI0 Ayry/pe6po). [IpoBepuTh MpoXoxkIeHNE MTAKETOB MEXKAY
BEPIIMHAMH [0 TOCTPOCHHBIM Ta0IHLAM MapIIPyTH3AIUH

PemuTs 3a1a4y noucka MUHUMAJIbHOTO pa3pe3a Ha YKa3aHHBIX TOMOJIOTHSAX

JIns TONOJOruy ONPEAEaUTS (BBIIOIHUB aJTOPHTMBI Ha TOMOJIOTHH), KAKOH
anroput™ (bopysku nnu X-tpancdopmannii (X-3amen) Creirauna
(Craiirnuia)) ayudiie 1mo cinokHOCTH. CpaBHUTH Pe3yJIbTaThl AITOPUTMOB

10

OrpeienuTh KOMIIOHSHTBI CHIIBHOM CBSI3HOCTH JUTS YKA3aHHBIX TOIOJIOT Ui
(1oJKHBI OBITH OPHEHTHPOBAHHBIMH)

11

PemnTs 3a1a4y o packpacke rpada (3agaya moucka XxpoMaTHuecKoro 41cia)
Ha yKa3aHHbBIX TOHOJIOTHUSIX

12

HWcnone3ys Spanning Tree Algorithm co3naTh aepeBo oxBaTta MUHHMAaJILHOTO
Beca Juisl Tonosioruil. Bepimuam rpaga 10KHBI COOTBETCTBOBATh
KOMMYTATOpbl, p&opam rpada J0IKHbI COOTBETCTBOBATH CEIMEHTBI €
KOHEYHBIMH y3JIaMH

13

BCE
KOM
y HE
XBar
10

CaMOCTOSITENILHO BEIOPATh JITOPUTM pabOTHI C TONOJIOTHEN CETH,
CYIIIECTBEHHO OTIMYAIOIIUIACS (IO [eNIN) OT aITOPHUTMOB BO BCEX IPYTHX
BapHaHTax (BKJIIOYAs IPyrue BapHAHTBI C CAMOCTOSITEIILHBIM BEIOOPOM
anroput™ma). [ToctaButh 3aa4y. BeInoaHUTS €€ Ha TOMOIOTHX

T-11, T-4

14

J171s1 TOTIOJIOTHH OTIPEACIUTH (BBIMOIHUB AJITOPUTMBI HA TOIIOJIOTHH), KaKOM
anroput™ (Kpy(a)ckana wmu [Ipuma) nydmie o cnoxuaocta. CpaBHUTH
PEe3yNIbTaThl AICOPHTMOB

T-10

15

Pemutp 3a1a4y KOMMHUBOSKEPA HAa YKa3aHHBIX TOIIOJIOTUAX

T-9, T-7

16

J171s1 TOTIONIOTHH OTIPEIEUTH (BBIMOIHUB aITOPUTMBI Ha TOTIOJIOTHH ), KAKOH
anroput™ ([etikcTps! nin dnoiiga-Yopiuenia) Jy4iie Mo CI0XHOCTH.
JUTMHEI BCeX YT IOJDKHBI OBITh pa3nuuHbl. CPaBHUTE PE3yIIbTaTh
ITOPUTMOB

T-5, T-6

Tomnonoruu:

T-1) Tpéxmepubrii T-2) T-3) Asymepras (2D) T-4) I'pad Mypa (rpadp
(3D) runepky® pewérka (mesh) Ierepcona) (10
23 (8 Bepun) 3x3 (9 BepunH) BepLInH)

T-5)

T-6) JIByxmepHbrit T-7) Konbuesast ¢
(2D) Top 3x3 (9 LHUKJINYECKUM T-8) Fat tree (Tosctoe
nepeBo) (14

BEpILHUH) caBuroM (8 y3inos 3 )
T-9) T-11) y3710B, 3 YpOBHA
T-10) Koubuesas
xopaanbHas (9
Y3JI0B, C 11arom 3)

Jlabopamophas paboma Ne2. Cmanoapmel nocmpoenus cemeti

Llese paboOTHI: M3YUUTH YKa3aHHBIA CTaHAAPT, CIIPOCKTUPOBATH CETh.

3ananus npeACTaBIsAIOT co00M HampasieHus padot. Hemocraroiuye aaHHble, yCIOBUS, U
T.II. CTYyJICHT BBIOMpaeT Ha CBOE YCMOTpeHHe (IIpH STOM 3ajadya He IO0JDKHA OBITh CHIIBHO
yopouieHa). Wudopmanuss mo anropurmam, CTaHAapTaM W T.OI.  HUIETCS CTYICHTOM
CaMOCTOSTEIILHO.

Bapuantsl 3ajaHuii:

HaMET| Yucno name Yucno
Bap. Crannapr é:el:m (Kl\f) a0OHEHTOB Bap. Crannapr c{lem (Ki/[% a0OHEHTOB

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
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

[Ipumeuanne. B ciaydae ecim yka3aHHBbIE 3HAUEHHS BBIXOIAT 3a NPEEIIHI BO3SMOXKHOCTH
CTaHJapTa, CIeAyeT BEIOpAaTh MAKCUMAIbHOE IS CTAHAAPTa 3HAYCHHE.



Crpykrypa 1 dopmMa oTdera o JiabopaTopHOU paboTe

Jlabopamopnas paboma Nel. Anzopummel 015 cemegwix monono2uil

1

3anava. Bapuanr.

Hasnauenue anropurMa(oB) (Ha KaX bl arOpuT™ He OoJiee 2 CTpaHuL).

2.1 lenp anroputMma.

2.2 O60ocHOBaHHUE MOJIE3HOCTH HCIIOIb30BAHMUS aNropuT™Ma(0OB) ISl CETeH CBA3M.

2.3 IlpeuMy1iecTBa aJrOpUTMa(0OB) IO CPABHEHHIO C APYTUMH IOXOXUMH IO LIEIH

anropuT™Mam# (BO BCEX BapHaHTaX J1abopaToOpHOil paboThI).

Omnucanune anroput™a(oB) (Ha KaXXIblii aIrOPUTM He Oosiee 2 CTpaHull).

3.1 BazoBas unes (HehopMmanbHOE OOBSICHEHUE) PaOOTHl AIrOPUTMA (B CIOBECHOMN
thopwme).

3.2 TlonHoe, neranu3upoBaHHOE (IO YPOBHS MPOCTEHIIMX onepanuid) GpopmaibHOe
omucanue (B BHIC OJIOK-CXEMbI WJIM ITICEBJOKOAA WM IMPOrPaMMBI Ha SI3bIKE
NpOrpaMMHUPOBAHUSL WIH IPOTPAMMbI Ha AITOPUTMUUYECKOM SI3bIKE WIIH T.I1.).

3.3 CrocoObl yckopeHHs: paboThl aIrOpUTMa.

ITomarosoe, neTaTM3MPOBAHHOE OMKCAaHKE PabOThI aNropuT™Ma(OB) MPH BBHIIOIHCHUN

BapHaHTa 33/1aHusl.

OneHka anroputMa(oB).

5.1 Ouenka cuoxHoctd. CIOXKHOCTh aNrOpUTMa OIIEHUBACTCS CyMMAapHBIM
KOJIMYECTBOM MPOCTEHIINX ONepanuii (YTeHHe TYCHKU NaMsITH/PerucTpa, 3anuch
STYeHKH aMSITH/PETHUCTPA, CIIOKEHHE, BEIYUTAHNE, YMHOKCHHE, JICJICHHE, C/IBUT,
CpaBHEHHE).

5.2 CpaBHEHHE I10 CIIO)KHOCTH JIBYX aJIrOPUTMOB (eciu TpeOyeTcs O 3aaHHuIo).

5.3 OnpexeneHue Kinacca CI0XKHOCTH aJI'OPUTMA(OB).

5.4 TlpuOnusuTenbHbIi pacyéT BPEMEHH BBIIOJHEHUS anroputMma(oB) Juis
CpetHelt/00IIbII0M/OrpOMHOMN CETH Ha COBPEMEHHOM IPOLIECCOPE.

BriBogs!.

CnMCOK HMCTOYHMKOB. B Tekcre oTu4éTa HOIDKHBI OBITH NPOCTABIEHBI CCHUIKM Ha

HCTIOJIb3yEMbIC HCTOYHUKH.

Jlabopamophas paboma Ne2. Cmanoapmul nocmpoenus cemeii

1. 3apmaua. Bapuanrt.
2. Kpatkoe onucaHue UCIob3yeMoro craniapra (He 6oinee 9 crpanun).

2.1. Cranpapr.
2.1.1. OOnacTh NpUMEHEHUSI.
2.1.2. Kakoii opranusanyei npuHsr.
2.1.3. B xakom roxy.
2.1.4. Ha3Bauue/mmdp g0KyMeHTa/cTaHIapTA.
2.1.5. Ilpouee.
2.2. CTex mpoTOKOJIOB.
2.2.1. CooTBeTCTBHE CTEKa IPOTOKOJIOB YpoBHsAM Mojenu OSI.
2.2.2. Omnucanue ¢yHknmil ypoBHeH. Ilo KaxmOMy IIyHKTy: OIpeEIeNICHUE,
Ha3HAuCHHUE, PeAT3alMs B U3y4aeMOM CTaHIapTe.
2.2.2.1. Kakue THIIBI KaHAJOB HCIOJB3YIOTCS (pajnMoKaHal, KOaKCHall,
BUTAasI Iapa, ONTOBOJIOKHO U 1. ).
2.2.2.2.  CkopocTtu nepeiayu B KaHalIaX.
2.2.2.3. MaxkcuMalbHbIe PaCCTOSIHUS MIEpe/Iauy 10 KaHaJIaM.
2.2.2.4. ®usnueckas KOJUPOBKA OUT B KaHAIE.
2.2.2.5. Jlorudeckas KOAUPOBKA OUT B KaHaJE.
2.2.2.6. CkpeMOIMpoBaHUE, IEPEMEKEHHE.
2.2.2.77. PacumpeHue crieKTpa CHTHAJA.

2.2.2.8. ®dusnueckue KaHAIbBI CETH.
2.2.2.9. Jlormueckue KaHAIbI CETH.
2.2.2.10. dusnueckoe NoAKIIOYEHNE aDOHEHTa K CETH.
2.2.2.11. Hcnonb3yeMble TOMNOJIOTHH.
2.2.2.12. MynbTUIIEKCUPOBAHUE JIMHUH CBS3H.
2.2.2.13. Jloctyn K cpeze (anropuTMel 10CTyIa aDOHEHTa K CETH).
2.2.2.14. Anppecaumst (THIIBI  aOPECOB, AITOPUTMBI  PACIPOCTPAHCHUS
aJIpecoB MO CETH).
2.2.2.15. VYupapieHue IOTOKOM (IIpelOTBpallEeHUE Ieperpy3ku Oydepa
MpUEMHHKA).
2.2.2.16. 3amuTa OT UCKaKCHMS MH(POPMAIMU B KaHAJIC.
2.2.2.17. 3amuTa OT JIOTHYECKUX ONIMOOYHBIX CHTyallMiii B CETH IIpU
OTCYTCTBUM MCKa)KEHHs MH(OPMALMK B KaHAJIe.
2.2.2.18. KauecTtBo cepBuca.
2.2.2.19. Kommyramms.
2.2.2.20. MapupyTtusanus — (QIrOPUTMBI,  PACHpPOCTpaHeHHE  TaOIHUI
MapHIPyTH3ALHH 110 CETH).
2.2.2.21. VYupasienue HHOOPMAIHOHHBIMHI MOTOKAMH B CETH.
2.2.2.22. 3amura OT HECAaHKI[HOHUPOBAHHOTO JOCTYIA.
2.2.2.23. Kakue Tunsl 000pyZ0OBaHUS HCIIOJB3YIOTCS (CETEBbIE aJlanTepsl,
KOHIIEHTPATOPbI, KOMMYTaTOPbI, MAPIIPYTH3aTOPHI U T.I1.).
2.2.2.24. Tlpouee.
2.3. ®opmar kapos, nakeroB. OnucaHne Ha3HAUYCHUSI TOJICH.
2.4. Ycnyru ocTpoeHus ceTeil (1ocTyna K CYIIECTBYIOLIMM CETSIM).
2.4.1. Kaxue pupmbl (KOMIIAHUH, ONIEPATOPBI) IPEIOCTABISIOT.
2.4.2. Kaxkue yciyru.
2.4.3. Croumoctu.
2.4.4. Ilpouee.
2.5. Ilpouee.

3. Br1bop HE0OX0qMMBIX Kabeei/aHTeHH.

3.1. dnst kabeapHOTO CTaHIAPTA: st KAKIO0ro THia Kabens (He 6onee | cTpaHuiib):
3.1.1. udp.
3.1.2. ®upma U3roTOBUTENb.
3.1.3. Cxema (pucyHOK, (otorpadusi) BHyTpEeHHEH CTPYKTYPBI.
3.1.4. Tlapamerpsl.
3.1.4.1.  Jluametp kabens.
3.1.4.2. Macca.
3.1.4.3. Konn4ecTBo NpoBOAHHKOB/BOJIOKOH.
3.1.4.4. MaxkcuMasibHas JAIBHOCTB IIEPEAAaYy CUTHAIIA.
3.1.4.5. MakcumanbHasi CKOPOCTb B KaHaJe.
3.1.4.6. CroumMocCTs.
3.1.4.7. Ilpouee.
3.1.5. IIpouee.
3.2. Jlna OecnpoBOAHOIO CTaHIapTa: Ul KaxIOro TUHa aHTeHH (He Ooxaee 1
CTpPaHHUIBI):
3.2.1. Undp.
3.2.2. ®upMa U3roTOBUTENb.
3.2.3. PucyHok (¢oTorpadusi) BHEIIHETO BHJIA.
3.2.4. [TapameTpsl
3.2.4.1. TaGaputHbie pa3Mepsbl.
3.2.4.2. Jluama3oH 4acTOTHI paJHOKaHaa.
3.2.4.3. MakcumalbHasi CKOPOCTb B KaHaJE.



3.2.4.4. MouHocTs NepeiaBaéMoro CUrHaIa.
3.2.4.5. MakcuManbHas JadbHOCTh NIepeAayll CUTHANA.
3.2.4.6. JluarpamMmMa HanpaBJIEHHOCTH.
3.24.7. CronmMocTs.
3.2.4.8. Ilpouee.
3.2.5. TIpouee.
4. Bbi00op HEOOXOIUMOTO CETEBOr0 000PYAOBAHHUSL.
4.1. s xaxporo Tuna obopyoBanus (He Oosee 1 crpaHHIIb):
4.1.1. Hnp.
4.1.2. ®upma U3roTOBUTEb.
4.1.3. ®ororpadus BHEIIHETro BUIA.
4.1.4. ITapameTpst
4.1.4.1. Ywucno nopros.
4.1.4.2. Kakue cTaHJapThl MOAAEPHKUBAIOT OPTHI.
4.1.4.3. TabapuTHBIC pa3mMepsbl.
4.1.4.4. MaxkcumanbpHasi CKOPOCTh Iepeiady B KaHall.
4.1.4.5. 3agepkka TpaH3UTHOH Iepeiayy.
4.1.4.6. CroumocTs.
4.1.4.7. TlognepxuBaeMbie POTOKOJIbI/aIrOPUTMBI.
4.14.8. Ilpouee.
4.1.5. IIpouee.
. IlonHast cTpyKTypHas cXxema CIIpOEKTHPOBAHHOM CEeTH.
. OnpeneneHne CTOMMOCTH CIIPOSKTHPOBAHHON CETH.
. BriBojbl.
. Cnucok HMCTOYHUKOB. B Tekcre oTu€ra JNODKHBI OBITH IPOCTABIEHBI CCHUIKM Ha
HCTIOJIb3yEMbIe HCTOUYHUKH.

0 3N W

TpeboBanus K 0hOPMIECHUIO OTYETA O JIADOPATOPHON paboTe
Copeprkanne OT4éTa JODKHO TOYHO COOTBETCTBOBATH yKa3aHHOMY B 3ajaHuM. OT4ér
JIOJDKEH OBITh IIPEOCTaBIICH Ha Oymare.

11.3. Meroauueckue yka3aHusi Jyisi 00y4aroLUUXCs M0 MPOX0XKICHUIO CaMOCTOSTEIbHOM
paboTsl

B xoae BBIMONHEHUS] CAMOCTOSATEIBHONW PaOOTHI, OOYUYArOIIMIACS BBIMONHSAET PaboTy IO
3a/IaHUI0 M [P METOJMYECKOM PYKOBOJCTBE IpEerojaBaresis, HO 0e3 ero HernocpeaCTBEHHOTO
y4acTusl.

B mporiecce BBIMONHEHUS] CAMOCTOSTENBHON PaboThl, y oOydatoierocsi popMupyercs
1[e1eco00pa3Hoe [UIAHUPOBAaHKUE paboyero BPEMEHHU, KOTOPOE IO3BONISET MM Pa3BUBATh YMEHHS
1 HaBBIKM B YCBOCHHM M CHCTEMATH3al[MU MPUOOPETAEMbIX 3HAHU, 0OECIeYMBAET BBICOKHUIA
YPOBEHb YyCHEBAEMOCTH B IEpHOJ OOy4eHMS, MOMOraeT IOJYYUTb HABBIKM IOBBIILICHUS
PO ECCHOHANTBHOTO YPOBHSI.

MeroanueckUMH ~ MaTepualaMH,  HAampaBiISIOIIMMH  CaMOCTOSTENIbHYIO — paboTy
00y4aroUMxcs, SBISIOTCS:

—  y4eOHO-METOANYECKUH MaTepuai o JUCLHUILIMHE;

—  MaTrepuabl JeKIHH.

11.4. Meroauyeckue ykasaHus Uil 00y4alOUIMXCs MO MPOXOMKICHHUIO MPOMEIKYTOUHOM
aTTECTALWH.

Ilpomexyrounast ~ arrectauusi  OOy4YarOLIMXCsS — MPEAyCMAaTPHBAeT  OLICHWBAHHE
MPOMEXKYTOYHBIX U OKOHYATEIbHBIX PE3yJbTaTOB 00y4YeHHs 1O qucuuiuinHe. OHa BKIIOYAET B
ce0st:

— o9K3ameH — ¢opMa OICHKH 3HAHUI, MONYYCHHBIX OOYYAIOIIMMCS B IpoIecce
W3y4YeHUs] BCEH TUCLUILIMHBI MM €€ YacTH, HABBIKOB CAMOCTOSTENBHON paboThl, CIOCOOHOCTH
NPUMEHATh WX JJISl PEUICHUs IMPaKTHYECKUX 3amad. DJK3aMEH, KaK IPaBWIO, IPOBOIUTCS B
MEPUOJ DK3aMECHAIIMOHHOW CEeCCHMH M 3aBEpIIAeTCs AaTTECTAlMOHHOW OIEHKOW «OTIHMIHO,
«XOPOILIOY», KyOBIETBOPUTEIBHOY, «HEYAOBICTBOPHUTEIBLHOY.



JIuct BHeceHHs n3MEHEHHH B pabouyt0 NPOrpaMMy JHCHUILIMHbL

Jlata BHECeHUs
M3MEHEHHH U
JIOTIOJTHEHHUH.

ITonmuce BHECTIETO
HM3MEHCHHS

ConepxaHre U3MEHCHUH U IOTIOTHEHU#T

Jara u Ne

MPOTOKONA
3acelaHus
Kagenpsl

IToamuce
3aB.
kadempoit




