MHHHUCTEPCTBO HAYKH M BBICILIEIO OBPA30OBAHUS POCCHICKOM DEJIEPALIMA

(esepanbHOe rocy1apCTBEHHOE ABTOHOMHOE 0GpasoBaTebHOE YUpEKICHHE
Bhiciero oOGpa3oBaHus
«CAHKT-TIETEPBYPI'CKUI FOCY JIAPCTBEHHBIM YHUBEPCHUTET
ADPOKOCMHYECKOI'O IPUBOPOCTPOEHUS »

Kajenpa Nel4

«YTBEPXJIAIO»
Pykosoamrens nanpasienus

AOIL K. T.H. JIOLL

(A04M0CTH, V4. CTENCHS, I8AI0IC)

P A.B. lllaxomupos
///é 77 A nODITINCE)

«15» mons 2021 r

PABOYAS ITPOI'PAMMA JIUCLIUITTJIMHBI

«TexHonorun u cucremsl KOMMYTalLHH»

(Hassarme ancummanmu)

Ko nanpasienus 09.05.01

Hanmenosanue Hpumeuelmc HOKCIUTYATAUMA aBTOMATHINPOBAHHBIX
HanpasJicHus/ CHCTEM CHNCUHAILHOIO HA3HAYCHMA
CNEUHAIBHOCTH

Hanmenosanune ABTOMAaTH3MPOBaHHbIE CHCTEMBI 06PabOTKH
HAIPABICHHOCTH HH(OPMALIMH M YIIPaBICHHA

L(Dopma obyueHus ouHas

Canxr-ITerepGypr 2021r.

Jluer cornacoanus paGoueii MporpaMMbl IMCLIMTUIHEL

[Tporpammy cocrasun(a)

3aB.Ka LT.H., J1011L
AONANOCTE, V. CTENCHN, IMANHC

B.JIL Onenen

MHMLDRIN, MM}“II

ITporpamma os0Gpena Ha 3acenannn kadeaps Ne 14
«15» monn 2021 r, nporokon Ne 11

3asenyiouwmii kadeapoii Ne 14

T.H. s
JOKHOCTS, VM. CTCNCHD, IBaHNC

B.JL. Oncues

MHAT, MN.'IMI

Orsercrennsiii 3a OI1 09.05.01(02)

— A -
JIO1L K. T.H. JIOLL. < /Q—'_{QJI"\ A.B. Illaxomupos
AOTANOCTS, VM CTENCHE, IRAHNC NOANKCK, Jata MMM, wnmu
3amecTHTeNh IMPEKTOPa MHCTHTYTA (JeKana (aky, ) Ne 1 no merommueckoit paGore
CT. [Ipeno/iaBarelis ¢ B.E. Taparyn
AOTAHOCTE, VY. CTENCHNE, IBANNC NOANMCS, aara RN, hllll.‘llll



AHHOTALUSA

Jucuunnnna «TexXHONIOrMM M CHCTEMbl KOMMYTAaLMW» BXOAMT B 0a30Byl0 uacThb
00pa3oBaTeNbHOM IpOrpaMMBI  TIOATOTOBKM —oOydwaromuxcss 1o crenuansHocTH  «09.05.01
«[IpumeHeHne W OKCIUTyaTalus ABTOMATH3MPOBAHHBIX CHUCTEM CHELHAJIbHOTO HA3HAUYCHUS»
HAIPaBJICHHOCTb «ABTOMATU3HPOBAHHbIE CUCTEMbl O0OpPAOOTKM MH(OPMALMU U YHPABICHUS.
Jucrnumninaa peanusyercs kadenpoit Nel4.

JlucumminHa HaueneHa Ha (JOPMHUPOBAHKE y BBITYCKHHUKA

npodhecCHOHATBHO-CIIEHATN3UPOBAHHBIX KOMITCTCHIIUH:

IICK-2.2 «crmocoOHOCTh OCYIIECTBIATh TEXHOJIOTHYECKOE YIPABICHHE COBPEMEHHBIMU
cUCTeMaMH KOMMYTAllUK U TIepeiaul TpaduKa pealbHOro BpEMEHM».

CozepxaHue JUCLHIUIMHBI OXBaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C TEOPETHYECKHMH U
MPaKTHYECKUMHU ACTIEKTaMH W3YYEHHUSI U CO3/IaHMSI CHCTEM KOMMYTALMK M CETEil CBS3M PEabHOrO
BpPEMEHH.

[IpenogaBanye TUCLMILIMHBI IPELYCMAaTPUBALT Cieayolne (GOopMbl OpraHu3aluy yueOHOro
npolecca: JIeKLHH, 1a00paTopHble pabOThl, CAMOCTOsATEbHAs paboTa CTYAEHTA.

[IporpaMMoil  IMCUMIUIMHBL TMPEAYCMOTPEHBI CICAYIOUIME BHIbI KOHTPOJS: TEKYIIHH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHasI aTTecTalus B popme andpeHInpoBaHHOTO 3a4eTa.

OO01wast Tpy10eMKOCTb OCBOCHHS TUCHHUILUTHHBI COCTABIISICT 4 3a4eTHBIX eAMHMIIBL, 144 yaca.

SI3bIK 0OyUCHHS 110 JUCIUIUTHHE «PYCCKHI.

1. IlepeyeHb NJAHUPYEMBIX Pe3yJbTATOB 00yUYeHMs MO AMCUUIIIUHE

1.1. Heau npenogaBaHusi JMCUHIIMHBI

Lenpto pucumminabl «TeXHOTOTMM M CHCTEMBl KOMMYTAIlUM» SBISIETCS IIOJy4EHHE
CTy/[ICHTaMH 3HAHWI O PA3MYHBIX THUIAX CBA3M W CTAHIAPTaX CETei, 0 0a30BBIX TeOpeMax H
ONpeJeNieHnsIX, O crnocofaXx KOMMYTAallMM, O BapuaHTaXx M IpaBWIaX [OCTPOCHHS Y3JIOB
KOMMYTAIIMH, O HHTETPAIBHBIX CETSAX M TpapHKax pa3IMIHOTO BHIA.

Tak ke moiyueHue CTYJCHTOM YMEHHi, HAaBBIKOB U OIbITA ACATCIBHOCTH B TEOPETHYECKOM
aHaJM3€ BPEMEHHBIX IPOIECCOB B CETH C pa3IMUYHBIMM METOAAMH KOMMYyTaluu (KaHaJOB,
COO0OIIIEeHH I, TAKETOB).

B o0mactu BOCIUTaHHS JIMYHOCTU LEIBIO MOJATOTOBKU IO JAHHOW MUCIHUILIMHE SIBIISCTCS
3aKpeIIeHHe OOIICKYJIbTYPHBIX U HPO(PECCHOHATBHBIX KOMIETCHIMN Il NPHOOPETEHUS] TaKHX
Ka4ecTB, KaK LEeJICYyCTPEeMJICHHOCTh, OPraHM30BaHHOCTb, TPYAOJIOOUE, OTBETCTBEHHOCTD,
KOMMYHHUKaTUBHOCTB).

1.2. IlepeueHb IUIAHUPYEMBIX Pe3yJILTATOB 00y4eHHsI M0 TUCHUTIIHHE, COOTHECEHHBIX C
MJIAHHPYEMBIMH pe3yabTaTamu ocBoenusi OI1

B pesymbTare OCBOCHHS [IUCHHUIUIMHBI OOYYarOIIMiiCS JODKEH 00J7a1arth CICAYIOLINME

KOMITCTCHIIMSMH:

IICK-2.2 «crocoOHOCTh OCYIIECTBISITh TEXHOJIOTHYECKOE YIIPABICHHE COBPEMEHHBIMH CHCTEMaMU

KOMMYTAIIMHU U TIepeaadyn Tpaguka peaabHOro BPEMEHI»:

3HATh — Pa3IMYHbIC THIBI CBSI3U U CTaHIAPTHI ceTeil, 6a30BbIe TEOPEMBI U OMpPEICIICHUS, CIIOCOOBI
KOMMYTAllU¥, BapHaHThl M MpaBWIa IIOCTPOCHUS Y3JIOB KOMMYTAaUUH, TpadHKu
Pa3Iu4HOTO BHAA.

yMeTh — KIaCCH(PHUIHMPOBATh OOBEKTHI M3y4aeMol obsiacT (THIIBI CBSI3H, CIIOCOOBI KOMMYTALHH,
THNBI KOMMYTAIMOHHBIX CXEM, THITbl YIPABISIOIIMX YCTPOICTB, THIBI Tpaduka u 1p.),
TEOPETUYECKH aHAJIM3MPOBATh BPEMEHHbBIE MPOLIECCHl B CETH C Pa3IMYHBIMU METOJaMHU
KOMMYyTaluu (KaHaJoB, COOOIIEHHI, TAKETOB).

BIIaJICTh HABBIKAMH — COYCTAHUS MEXAY COOOM KIACCH(PHUIMPOBAHHBIX OOBEKTOB U3 PAa3THUYHBIX
IPYIIN W3y4aeMOi 00JIaCTH (THITBI CBSI3U, CIIOCOOBI KOMMYTAIIMH, THIIBI KOMMYTallHOHHBIX
CXEM, THIIbI YHPABJISIOIINX YCTPOUCTB, THUIBI TpadHKa U Ap.), TCOPSTHUESCKOr0 aHaIMu3a
BPEMEHHBIX IIPOLIECCOB B CETH C PAa3IMYHBIMH METOJAaMH KOMMYyTaluu (KaHaJoB,
COOOLIEHUH, TAKETOB).

UMETh OIBIT AEATENBHOCTH — B TEOPETHYECKOM AaHAIIM3€¢ BPEMEHHBIX IIPOIECCOB B CETH C
Pa3NUYHBIMH METOJJAMU KOMMYTalHU (KaHaJIOB, COOOIIECHHH, TAKETOB).

2. MecTo AucHUILINHBI B cTpykType OII

JlucunmivHa Oa3upyercs Ha 3HAHMSAX, paHee MPUOOPETEHHBIX OOYYAIOIMMHUCS MPU H3y4YCHHU
CIIEILYIOIHUX AUCLUIIINH:

— «Opranuzanyst DBM 1 BEIYHCIUTEIBHBIX CHCTEM.

— «[Iporpammuposanue [ISIBY».
3HaHUs, MOJY4YEHHbIE MPU H3YYEHMH MaTepuaja JAHHOM AMCLUIUIMHBL, HMEIOT Kak
CaMOCTOSTEIbHOE 3HAYCHHE, TAK U HCIIOJIb3YIOTCS TIPH U3yYSHHU JPYTUX TUCLMILIHH!

— «CeTeBble TEXHOJOTHI.

— «Cetu OBM 1 TeneKOMMYHUKALIII».

3. Oo0bem qucuunaunel B 3E/akagem. yac
I[aHHI)IC 06 06H_ICM O6BCMC JUCLUIIIUHBI, prI[OCMKOCTI/I OTACJIBHBIX BUIOB y'—IC6HOI>’I pa6OTI>I 10

JAUCHUIIIINHE (I/I pacnpeacieHue 3TOU TPYAOCEMKOCTH I10 CGMCCTpaM) IIpeACTaBJICHbI B Ta6m/me 1



Tabmuua 1 — O6beM U TPYAOEMKOCTb JUCLUIIINHBI

Bun yueOHOW padoTb TpynoemMkocTs o
Bcero
ceMecTpam
Ne5
1 2 3

OO0mas TPyA0eMKOCTh 4/ 144 4/ 144
aucuunanabl, 3E/(dac)
U3 Hux uacoeé npakmuqeckoi
noozomoeKu
Ayoumopnuie 3anamus, BCEro vac., 34 34
B mom uucne
nexuuu (JI), (dac) 17 17
na6oparopHsie pabotsl (JIP), (dac) 17 17
Camocmoamensnas paboma, BCETro 110 110
Buji npoMexkyTOYHOr0 KOHTPOJIS: Hudd. Judd. 3au.
3avert, audd. 3auer, sx3ameH (3ader, 3ay.
Mudd. 3a4, Ik3.)

4. CopaepxaHue TUCHUTLTHHBI

4.1. Pacnpeneienue TpPyA0eMKOCTH THCIUTIIHHBI

1o pa3aesjaM M BUIAM 3aHATHI

Pazzesnbl u TeMbl JUCLHUIUIMHBL U UX TPYA0EMKOCTh MPUBEICHBI B TA0IHILIE 2.
Ta6m«1ua 2. — Pa3;[em>l, TEMbI JUCHUIIJIMHBI U UX TPYJAOCMKOCTH

4.2.

Coaepxxanue pa3iesioB U TeM JeKIHOHHBIX 3aHATHI

CopnepxaHue pa3AeiioB U TeM JICKIIMOHHBIX 3aHATHH NPUBEACHO B Tabnuue 3.

Tabnuia 3 - CoaeprkaHue pa3IelioB U TeM JIEKIHOHHBIX 3aHSTHI

Howmep paznena

Ha3Banue u conepxanue pa3iesioB U TeM JEKIIMOHHBIX 3aHATHIA

Paznen 1

BbazoBbie TPEACTABICHUA O CETAX CBA3U

Tema 1.1

Mmuoroo06pasue ceteil. PaccMaTpuBaloTest JKU3HEHHBIE IPUMEPBI U TPOTOKOJIBI
ceTel CBsI3U

Tema 1.2

Cas13b, THIBI cBsi3u. Onpenenenune. Knaccudukanums. CouetaHune pa3inyHbIX
THIIOB CBSI3U MEXLy CO00ii

Paznen 2

HexoTtopeie Teopemsl, onpenenenus, Metoabl. Onpenenenus. Tunsl ycTpoicTs
nepeaayu qaHHeIX. JIunuu cBsa3u. Kanansl. Pazgenenue kaHaaoB B OAHOM
JIMHUY CBA3U. Paznenenue HeckonbKuX aOOHEHTOB B OTHOM KaHaie. CKopoCTh
nepenauy no kaHany. CKOpOCTb paclpoCTPaHEHUs B IMHUY CBA3U. 3aJepiKKa.
Jlhxutrep. binyxnanue. Bpems nepenaun. Kosdduuuenr mynscarmu Tpaduka.
Teopema Korenbuukopa. IMITya5CHO KOI0Bas MO IALMSA.
JuddepenunanbHas (1eabTa) UMIYJIBCHO KOJ0Bast MOAysiuus. ba3oBsiii
udpoBoit kanan. box. dusnueckoe koguposanue. [lepemexenue.
Ckpem6nupoBanue. Kpurepuit Haiiksucra. biokuposka. Tynuk. Livelock.

Paznen 3

Knaccuduxanus croco6os koMMyTaruy. KoMMyTanuu: npocTpaHCTBEHHAS,
BpeMeHHas1, YaCTOTHasl, KaHAJIOB, COOOIIEeHNMH, MakeToB. KoMMyTaIuy KaHaJoB
U [IAKETOB BHYTPH y3J1a KOMMYTAIlUU U BHYTpHU ceTH. CpaBHEHHUE CIIOCOO0B
koMMyTaluu. COBMEIICHHUE PA3IMYHBIX COCOOOB KOMMYTAIUH.

Paznen 4

CrpykTypa y3na kommyTaruu. KoMmyTarmonusle cxeMsl. IIporpaMmmHuoe
obecreueHue. YIIPaBILSIONIUE YCTPOUCTBA.

Paznen 5

Pasnuynbie THIB TpaduKa (KIaccuduKalys, ONpeaeneHus, )KU3HEHHbIE
TIPUMEPBI, CPaBHEHUS). JJOCTOMHCTBA HHTETPANIbHBIX CETEeH CBS3H. DBOMIONUS
U (POBBIX HHTETPATIBHBIX CETEH CBSI3H.

Paznen 6

BpemeHHbIe 1uarpamMMbl repeiadi COOOIICHHM B CETSAX C pa3InYHbBIMI
METOIaMi KOMMYTaly (KaHaJIoB, cOOOLICHHUIT, makeToB). M3yuyeHne
ITOPUTMOB pacyéTa BpPEMEHHbIX TapaMETPOB B CETAX C PA3TUIHBIMH
METOaMU KOMMYTaliH1 (KaHaJoB, cooOLIeHuit, maketos). Co3nanue
COOCTBEHHBIX BEPCHUil aITOPUTMOB U IIPOrPaAMMUPOBAHHE MOJIEIH CETH.

Pa3zzensl, TeMbl JUCIUILTHHEL Jlexuuun | I13 (C3) JIP KII CPC
(1ac) (gac) (uac) (uac) (uac)
Cewmectp 5
Pazzen 1. ba3oBble npeaCcTaBICHUS O CETAX
CBSI3U
Tema 1.1. Muoroo6pasue cereit 1 2
Tema 1.2. CBsI3b, THITBI CBSI3U 1 2
Paznen 2. Hexoropbie Teopemsl, 2 3
OIpe/IeIICHHUS], METOIbI
Paznen 3. Kommyrarms 5 11
Pasznen 4. IlocTpoenue y3m0B KOMMyTaluu 4 11
Paznen 5. InTerpanbHbIie CETH CBSI3U 4 11
Pa3znen 6. Teopernueckuii pacuér cereit 17 70
CBSI3H
Hroro B cemectpe: 17 17 110
Hroro: 17 0 17 0 110

B wupeane, B Hauajme KaxJ0M JIEKUMU BBIIOJHAETCS ONPOC CTYAEHTOB IO BCEMY
MpeAbIIYyIIEeMy JIEKIIHOHHOMY MaTepuaity. Bce Jekiuu npoBOASTCS B WHTEPAaKTHBHOW (hopme B
Buae Oecenpl. Bpemsi oT BpeMeHHM, Ha JIEKIMSX CTYJICHTAM MAAIOTCS 3aJaHUS M IPEIararTcs

BOIPOCHI.

4.3. IIpakTuyeckue (ceMHHAPCKHUE) 3aHATHS

YyeOHBIM IUIAaHOM HE NPELYCMOTPEHO

4.4. JlaGopaTopHble 3aHATUS




Tembl 1a60paTOPHBIX 3aHATHI U UX TPYAO0EMKOCTb IIPUBEIEHBI B TAOIULIE 5.

Tabmuna 5 — JlJabopaTopHble 3aHATHSI U UX TPYJOEMKOCTh

681.3 b52

Beptcexac 1., ['annarep P. Cetu nepenaun ganHbix. — M.:
Mup, 1989

004(075) O-54

Omudep B.I'., Onmudep H.A.. KommbloTepHbIe CETH.
[IpuHOUTIBL, TEXHOJIOTHH, TPOTOKOJIBL: Y YEOHHK IS BY30B.
4-e m3x. — CII6.: ITutep, 2012. — 944 ¢

50

004 C81

CoBpeMeHHbIE KOMIIBIOTEPHbBIC CeTH. 2-¢ u3. / B.
Crommunre. — CI16.: [Turtep, 2003

004 K 90

Texunonoruu koprnopatuBusix ceted / M. Kysnbrun. — CII6. :
IMUTEP, 1999. - 700 ¢

621.391 11133

CertH CBSI3U: IPOTOKOJIBI, MOJICTUPOBAHKE, aHATH3: B 2 KH. /
[IBapu M. — M. : Hayka, 1992. -336 ¢

Ne T
2 TIOEMKOCTb
HaumeHoBanue 1ab0paTopHbIX paboT 124 > | Nepasnena
/i (qac) JIACUUTUIHBI
Cemectp 5
1 | Onucanne METO10B KOMMYTAallUK KaHAJIOB, COOOICHHUH, 3 6
nakeToB. BpeMeHHbIe 1uarpaMmel
2 | Pa3paboTka alropuT™Ma MCCIeI0BaHHsI BPEMEHHBIX 4 6
[apaMeTpoB B CETH C KOMMYTALUH KaHAJIOB
3 | Pa3paboTka aJiropuT™Ma HCCIIeJOBaHHS BPEMEHHBIX 4 6
I1apaMeTpOB B CETH C KOMMYTAIUH COOOLIEHNIH
4 | Pa3paboTka anropuT™Ma HCCIIe0BaHMS BPEMEHHBIX 4 6
[apaMeTpoB B CETH C KOMMYTAlIUH NaKeTOB
5 | CpaBHEHHE BpeMEHHBIX [TaPaMETPOB CETeH ¢ pa3HbIMU 2 6
METO/laMH KOMMYTaLUH (KaHAJIOB, COOOIIEHHH, TAKETOB)
Bceero: | 17

6.2.  JlomoJHHMTeBHAs JUTEPATypa

IlepeueHb HOMONHUTENBHOM TUTEPATyphl IPUBEIEH B TAOIHLE 8.

Tabmuua 8 — [lepedeHb JOMONIHUTENBHOM TUTEPATYPBI

4.5. KypcoBoe npoexTupoBanue (paéora)

V4eOHBIM IIIAHOM HE TIPelyCMOTPEHO

4.6. CamocrosiTeJbHas padoTa 00yUaIMUXCs
Buzpl camocTosTeNnbHOM PabOThI U €¢ TPYI0EMKOCTh IPUBEICHBI B TabuILe 6.

Tabnuia 6 Bumisl caMocTosITeNbHON paboThl U €€ TPYI0EeMKOCTh

Bun camocTosTensHO# paboTs

Bceero, uac |Cemectp 5, uac

1 2 3

CamocrosiTelibHast pa6oTa, BCero 110 110

5. TlepeuyeHb y4eOHO-METOAMYECKOT0 o0ecnedeHusl JAJIs CaMOCTOATEbHOT
padoThl 00yUyaOIMXCs M0 AUCHHUILIMHE (MOIYJIIO0)
Y4eOHO-MEeTOAMIECKHEe MaTepralbl Ui CAMOCTOSTEIBHOM paboThl 00YUYAIOIMXCs YKa3aHbI B
m.i. 8-10.

6. IlepeyeHb OCHOBHO¥ U JOMOJHHUTEIBHON JUTEPATYPHI

6.1. OcHoBHas 1MTepaTypa

[lepeuenb OCHOBHOIT TUTEpPATypHI IPHUBE/ICH B TabmuUIe 7.

Tabauna 7 — IlepeueHb OCHOBHOM JIUTEpaTyphI

udp

Bbubmuorpaduueckas ceouika/ URL ampec

KonmuectBo sx3eMImisipoB
B OubIHOTEKE
(KpOMe IEKTPOHHBIX
9K3EMILISIPOB)

621.395T1°63

Tlonpamrreita b.C. Cucrembl KoMMyTanuu: Y 4eOHUK [1st
BVY3os. — CIIb.: BXB — Cankr-Ilerep6ypr, 2003. — 318 ¢

004 178

Wpsun k., Xapas J1. Ilepenada 1aHHBIX B CETAX:
umkeHepHsiit moaxon. - CI16: BXB-IlerepOypr, 2003

004 b 20

banonun, H. A. becipoBoaHbIe epcOHANbHbIE CETH:
yuebHoe nocobue / H. A. Bononun, M. b. Ceprees;
CIIBI'YAIL - CII6.: 'OV BIIO "CII6I'YAII", 2012. - 60 ¢

60

621.395P 75

Pocasikos, A. B. Cern nocryna: yuebHoe nmocodue. - M. :
Iopstuast muuus - Tenexkom, 2008. - 96 ¢

621.395T 31

TenedonHast CBA3b: MPOIILTOE, HACTOAIIEE, OyAyIIce:
Matepuaisl [I9ThIX HayYHBIX YTEHUH, TOCBAIICHHBIX [IHIO
panuo - npa3iHUKy pabOTHHKOB BCeX OTpacie cBszu ( 5
mast 2012 r. ) / Llentp. my3eii csazu um. A. C. [Tonosa; pen.
H. A. Bopucosa. — CI16: IMC um. A.C. [Tomosa, 2012. -
111¢

udp

Bubmuorpaduueckas cepuika / URL agpec

KonunuectBo 3x3emMmisipoB
B OnbInoTexe
(KpoMe IEeKTPOHHBIX
9K3EMILISIPOB)

004 T 98

Troxtun, M. ®@. Cucremsl MuTeprer-TeneBunenus. - M.:
Iopstuast muuus - Tenexkom, 2008. - 320 ¢




7. IlepeueHb pecypcoB HHGOPMANMOHHO-TETEKOMMYHHKANIMOHHOM ceTH
HNHTEPHET, Heo0X0AMMBIX J1JIS1 OCBOCHHS TUCIIHILTHHBI
Iepeuens pecypcoB nHdpopmannoHHo-TenekommyHukannonnoi ceth MHTEPHET, HeoOXxoaumbIix
JUISL OCBOCHUSI AMCLMILUIMHBI IPUBE/ICH B TabuLe 9.

Tabnuua 9 — INepeuens pecypcoB nHpopmannoHHO-TenekommyHukaponnon cetn MHTEPHET,
HEOOXOAMMBIX JUIsI OCBOCHHS AUCIUILINHEI

10

Tabmuna 14 — IlepeueHb KOMIETEHIMII C yKa3aHHEM 3TalnoB uX (OPMHpPOBaHHSA B IIpolecce
0CBOEHHUSI 00pa30BaTENILHOI IPOrPaMMBbI

Drarnbl HOPMUPOBAHUSI KOMIIETEHIIUH 110
Howmep cemectpa
JTUCLUILTMHAM/TIPaKTHKaM B mporecce ocBoerus OI1

URL agpec HaumenoBanue

[ICK-2.2 «crnocoOHOCTh OCYNIECTBISATh TEXHOJIOTHYECKOE YIIPABICHHE COBPEMEHHBIMU CHCTEMaMHU
KOMMYTAIMH ¥ epeaadu Tpaduka peasbHOro BpeMeHm»

Jns ocBOGHUMS  JUCUUIUIMHBI, HEOOXOJMMBIX  pEcypcoB  HMH(OPMAILMOHHO-
TesiekoMMyHuKaunoHHoi cetu MHTEPHET He npeaycMoTpeHo

5 ‘ TexHOIOTHH U CHCTEMBI KOMMYTAILIUI

8. Ilepeyenb HHPOPMANMOHHBIX TEXHOJIOT Ui, HCIOJIBL3yEeMBIX NPH
oCylIeCTBJIEHUH 00Pa30BaTEIbHOI0 NMpolecca No AMCIHUIJINHE
8.1. IlepeyeHb MPOrpaMMHOro odecredeHHst
IMepeueHpb UCIOIB3YEMOro IPOrpaMMHOr0 obecieyeH s npeacTaBieH B Tadauue 10.
Ta6muua 10 — [lepeyeHs mporpaMMHOTO 00ECIICYCHUS

Ne i/ HaumenoBanue

Komnunstop AIIBY

8.2. Ilepeuenn uHGOPMALNOHHO-CIIPABOYHBIX CHCTEM
INepeueHp UCTIONB3YEMbIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIpeJICTaBlIeH B Tabmuie 11.
Tabauua 11 — Ilepeyenb HHYOPMALMOHHO-CIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotpeHno

9. MarepuajbHO-TeXHHYecKkas 0a3a, HeoOXxoAuMAs 1JIs1 OCYLIeCTBJIEHUS

06pa3OBaTeJ'll)HOFO npouecca mo JTMCHUINJINHE
CocraB MaTepHaIbHO-TEXHIYECKOH 0a3bl peAcTaBiIeH B Tabmue 12.

Tabmuua 12 — CoctaB MaTepuaabHO-TEXHUYECKON 0a3bl

10.3. B kadecTBe KpUTEpHUEB OLIEHKH YPOBHS CHPOPMHPOBAHHOCTH (OCBOCHHS) Y OOydarOLIUXCs
KOMIICTCHIIMH IPUMEHSETCS LIKajla MOAYJIbHO—PCHTHHIOBON CHUCTEMBI yHHBEpcHTeTa. B Tabnune
15 npencraBiena 100—OamnpHas u 4-0ayuibHas MIKAJAbl JUIS  OLIGHKH C(HOPMHPOBAHHOCTH
KOMIIETEHIHH.

Tabauua 15 —Kpurepun oueHku ypoBHs cQOPMHUPOBAHHOCTH KOMIIETEHIUI

Howmep ayautopuu
Nen/n | HaumeHoBaHUE COCTaBHOI 4aCTH MaTepHUalIbHO-TEXHUUECKOH 0a3bl (ipu
HEOOXOIMMOCTH)
1 JlexMoHHas ay AUTOpUS
2 KomneroTepHslii kiacc

10. ®oH OLEHOYHBIX CPEICTB /Il MPOBeIeHUs] TPOMEKYTOUHOM aTTecTaluu
00y4aroLuXcs M0 AUCHMITIUHE
10.1. CocraB oHIa OLEHOYHBIX CPEICTB TPHBECH B Tabnuie 13
Tabmuua 13 - Cocras (oHJa OLEHOYHBIX CPEACTB JUIS IPOMEXKYTOYHOH aTTeCTALN

Bun npomexyTouHoi aTTecTanuu [IpuMepHBIii epeYeHb OLIEHOYHBIX
CpeNCTB
JunddepeHnpoBaHHblil 3a4éT CrHcok BOIIPOcoB

10.2. TlepedeHb KOMIIETEHIMH, OTHOCSIIMXCS K AMCLUUIUIMHE, M ATanbl UX (OPMHPOBaHHS B
MIPOLIECCe OCBOCHHMS 00pa30BaTeIbHO MPOrpaMMbl IPUBEICHBI B TadauLe 14.

OuieHKa KOMIIETCHIII
100- 4G X .
ambras -OaUTbHAs apaKTepHUCTHKA CHOPMUPOBAHHBIX KOMITETCHIMI
IIKaa
KA
- o0yuaromuiicst TIyOOKO M BCECTOPOHHE YCBOWJ HPOrPaMMHBbIH
MartepHa;
- YBEPEHHO, JIOTUYHO, ITOCIIEA0BATEILHO U TPAMOTHO €r0 U3JIaraeT;
- ONMpAasiCh HA 3HAHUS OCHOBHOH M JOMOJHHUTEIBHON JIUTEPATypBbl,
85<K<100 COTIHIHOY | o0 h0 MIPUBS3bIBACT YCBOCHHBIC HAyYHBIC MOJOKEHHUS C MPAKTUYECKON
(GAITCHOY | 1 eqTeNbHOCTDIO HAIPaBIICHUS,
- yMesno 000CHOBBIBACT M apI'yYMEHTHPYET BBIIBUTaEMbIC UM UJICH;
- JIeJIaeT BBIBOJIBI M 00OOIICHNUS;
- CBOOO/IHO BJIJICET CHCTEMOW CHELHAIN3UPOBAHHBIX IIOHATHUIA.
- o0yyaromuiics TBEpAO yCBOWII MPOrPaMMHBIN MaTepHal, TpPaMOTHO U
10 CyHIECTBY H3JlaraeT €ro, OMHUpasChb Ha 3HaHHS OCHOBHOM
JIUTEPATYPBI;
- HE JIOMYCKAEeT CYIECTBEHHBIX HETOYHOCTEI;
70<K<3g4 (xopottion ) _ YBSI3bIBACT YCBOCHHBIC 3HAHWS C MPAKTHYECKOW JIESTEIbHOCTBIO
«3AYTCHO» S ———
- aQPTYMEHTHPYET Hay4YHBIC [OJIOKEHHUS,
- JIeJIaeT BBIBOJIBI 1 0000IICHNST;
- BJIQJICET CUCTEMOM CHEIMAIM3UPOBAHHBIX MOHATHH.
- 00y4aroIuiicss yCBOWJI TOJIbKO OCHOBHOW MPOTPaMMHBIA MaTepual,
[0 CYLIECTBY H3JlaraeT €ro, ONMpasch Ha 3HAHUS TOJBKO OCHOBHOI
JIUTEPATYPBI;
«YIIOBIIETBO- | - JIOMYCKAET HECYIIECTBEHHbIC OIIMOKHA U HETOYHOCTH;
55<K<69 PUTENBHO» | - MCOBITHIBACT 3aTPyIHECHUS B MPAKTHYCCKOM HPUMEHCHHH 3HAHUN
«3aYTeHO» | HATIPABJICHUS,
- c1abo apryMEeHTHPYET Hay4YHbIC [TOJI0KEHHUS;
- 3aTpyaHseTcs B popMyIHpOBaHUH BBIBOJOB 1 000OIICHHIA;
- YaCTUYHO BJIAJICET CHCTEMOM ClICHUATN3UPOBAHHBIX OHSATHI.
- 00y4YalolMiCs HE YCBOWJI 3HAYMTEIBbHOM YacTH HPOrpaMMHOrO
MaTepuana;
«HEY/IOBJIETBO | -  JOIMYCKAeT CYLIECTBEHHbIC OMIMOKA W  HETOYHOCTH  IIPH
K<s4 PUTETBHO» | PACCMOTPEHUH POOIIEM B KOHKPETHOM HAIPABJICHUH;
«HE 3a4TCHO» | - UCTIBITHIBAET TPYAHOCTH B IPAKTUYECKOM MPUMEHEHHN 3HAHHIA;
- HE MOJKET apryMEHTHPOBATh HayYHBIC OJIOKEHHUS;
- He (hOPMYIIHPYET BBHIBOJIOB U O0OOIICHHIA.

10.4. TunoBble KOHTPOJBHBIC 3aJaHUSI UM HHBIC MaTEPUAbIL:
1. Bonpocs! (3agaun) uist sk3aMena (tadnuna 16)
Tabmuma 16 — Borpocs! (3aaun) amst 9K3aMeHa




Ne n/m [epeuenp BOmpocoB (3a1a4) [Jis 9K3aMeHa
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YueOHBIM IUIAHOM HE NPESyCMOTPEHO

KOMMyTauu?

2. IIpumeps! BOIpocoB (3amad) Ui 3adera / nudpepeHIupoBaHHOTO 3a4eTa (Tabmuua 17)

Tabnuua 17 — [Ipumepst BorpocoB (3aaau) s 3auera / qudd. 3agera

13

B kakom ciyuae kommyTanuio kaHanos (KK) uepes Bcio ceTb Henb3st opraHu3oBaTh Ha 6ase
nonynymniekcHslx (IT) kananos?

Ilepedens Bompocos (3axa4) st 3adera / AudhepeHIIMPOBAHHOTO 3a4eTa

14

Hapucyiite Bpemennyro auarpammy pabotsl YK (6echparmMeHTapHbIil, ¢ OKUIaHEEM
MOJIHOTO 0cBOOOXKIeHHs Oydepa) ¢ pa3sHbIMU CKOPOCTAMH BXOJHOTO U BBIXOJHOTO KaHaa
s ieiirarpammuoi (/1) kommyranuu nakeroB (KIT) B cetu B ase pa3pbiBa coeTMHEHHS
(®PPO).

Hapucyiite cxeMy crauoHapHOi TenedoHHOI ceTH.

Ha3zoBute o6macts ceteil cBsi3u, B KOTOPOI IPUMEHSIOTCS CTAaHAPThI [IepeIadn
unpopmanuu: FCC (CIIA), CENELEC-A,B (Espona), IEC 61334.

Kiaccuduimpyiite no BceM npr3HaKaM KJIacCU(pHKAIUK dJIEKTPOCBS3U CETh HA KpUCTAILIe
(network on chip, NoC).

15

®dopmat cTpoku Tabiuiel BUpTYaibHbIX KaHatoB (TBK): (ctopona 1 (Ne mopra BX, Ne mopta
BbIX, Ne BUPTyaJIbHOrO KaHana), (cropoHa 2 (Ne mopta BX, Ne mopTa BbIX, Ne BUPTYabHOIO
kanana)). TBK y3na kommyramuu (YK): (1,1,1,2,2,2), (7,39,40,6,40,40), (14,14,2,0,1,2). B
VK ¢ nopra 0 npuxoAuT KOMaH/Aa Ha pa3pbiB COEIMHEHUS 10 BUPTyaIbHOMY KaHairy 2. UTo
caenaetr YK?

IMpuanyn opranu3sauy (THI IepeJaBaeMoil HHGOPMAILUU, PEXKUM NEPeiayt, C HOMOIIBIO
KaKoro (pM3M4ecKOro sBJICHUS IPUPO/IbI OCYLIECTBISAETCS Mepefada, MOOHILHOCTD)
MOABMXKHOM (MOOMIIBHON) IPOBOHOM BHAEOTENE(YOHHOMN CETH.

[Ipu neitrarpammuoii (/1) mepenade makeToB yepe3 BCIO CETh JI0 Nepeady COOOICHNUS
COCIMHEHUE MEX/IY HCTOYHUKOM COOOIICHHUS U PHEMHUKOM COOOILEHHUS: TOTDKHO OBITH
YCTaQHOBJICHO; MOXET OBITh YCTAHOBJICHO; HE JOJKHO YCTaHABIIMBATHCSL.

Burossrit uatepsai (bit time, bt) 100 ue. 3agepxka nepeaadn 20 mkc. Yemy paBHA CKOPOCTH
nepeiauy no kaxHany?

17

Pacimgpyiite o603HaueHus B hopmyie pacyéra BpeMEHH Iepejady [aKeTa 4epe3 CeTh Ul
kommyTarmu kananos (KK).

VKaxkuTe 3HAUCHUs 3a[IepPIKEK Tepeiadll 7 MaKeTOB CO3AI0IIMX CPEIHIOK (IIyKTyalnio
(jitter) mepenaun maketoB 1 mc.

Kaxkast mocienoBaTenbHOCTh OUT 3aKOAMPOBAHA CHIHAJIOM pu
ucnonb3oBanuu koanposkun MLT-3 (ucnone3yercs B Fast Ethernet 802.3u 100BASE-TX,
CDDI)?

18

Jnuna kaxoro kanana pasHa 2 kM. Yucno tpansutHbix YK paBHo 20. CkopocTs paboTsI
y370B KOMMYTal[Id MHOT'O OOJIbIIIE CKOPOCTH KaHAJIOB. MIcronp3yercss KOMMYTALUs IIAKETOB
(KIT) ¢ 6ydepusanueii (Cb). Pasmep nakera 100 Ko6aiit. Ckopocts nepenaun 1o kasnany 1
I'6ut/c. Yemy paBHO MHHHUMAJIBHOE BpeMs Iiepeayun nakera B ase nepegayuul JaHHbIX
(DIT[) uepes cBoOOIHYIO ceTh?

Hapucyiite cxeMy BpeMEHHO-IIPOCTPaHCTBEHHO-4acTOTHOH (BITY) koMMyTanuu nakeTos
(KIT) 6e3 6ydepuzaunu (bb) Ha 6a3e BupTyanbpHbIX KaHanoB (BK).

Ha3oBute Tpu crioco6a 60ps6sI ¢ Tynukamu (deadlockamn) B cetu, rapaHTHpYOLIKE 3AMIUTY
ot tynuka (deadlocka).

20

V¥ nepaznenénnoii (H) kommyTtanuonnoii cxemsl (KC) 45 nomtocoB. CKONBKO BBIXOA0B Y
3TO# KOMMyTannoHHOH cxemsl (KC)?

Cpasuenue npocrpancterHol (IT) u wacrorroii (U) komMmmyTaruii o yucity
00CITyKMBAaEMBIX JTUHUH CBSI3H.

21

B03MOKHBI 1 GJIOKAPOBKH [TAKETOB HA BHIXOJHBIX MOPTAX y3J7a KOMMYTAIHH,
MIOCTPOEHHOTr0 Ha 6a3e ogHo3BeHHOTO (O) KoMOMHKpoBaHHOTO (K) KOMMYTaIMOHHOTO MO
(KI1)?

10

TTouemy kommyTauus coodiienuii (KC) yBenuumpaet 3atpatsl namsti B YK 10 cpaBHEHHIO
¢ kommyTanpeit nakeros (KIT)?

22

Pucynoxk nepaznenéunoit (H) ognossennoit (O) momHomoctymHoit (IT) BHyTpeHHE He
onokupytoueii (Bub) kommyrtarmonnoi matpuisl (KM) ¢ 7 momtocamu.

11

Cpasaure kommyTanuio nakeroB (KII) ¢ 6ydepuzanneii (CB) 1 agantusHyto (A)
kommyTarto naketos (KIT) mo pasmepy mamsitu s Oydepusarmn uabopmamu.

12

Jlimna nakera paBHa 250 Gaiit. Pa3mep 3aromnoBka nakera paseH 25 Gaiit. CkopocTb
BXoziHOTO KaHana 60 Mout/c. Butossiii naTepBan (bit time) BeixogHOro kaHana 20 He. B
y3JIe KOMMYTAIMX UCIONb3yeTcs anantuBHas (A) kommyTanus maketoB (KIT). Uemy paBHa
(B %) MOTEHIMAILHO HE MCIIOJIb3yeMasi 110J10ca MPOITYCKaH sl BXOAHOI0 KaHaa y3ia

23

Brruncnnre MakcUMaIbHOE YHCIIO OJJHOBPEMEHHO PabOTAIOIINX COSANHEHNH B pa3/ie/IEéHHON
(P) onro3sennoit (O) HenonuonoctynHo# (H) kommyTranuonnoi marpune (KM), nMmeromeit
68 momrocoB.

24

PucyHok xitaccu4eckoii AByX3BeHHON KoMMyTalMOoHHON MaTpulsl (KM) ¢ konnuectBoM
MIPOMEXKYTOUHBIX JIMHUH = 14, KOTMYECTBOM BX0/10B KOMMYTallMOHHOH MaTpuis! (KM)
Broporo yposas (Bb) =2, konuuecTBOM BBIX010B KOMMYyTannoHHO# Marpuisl (KM) BToporo
ypoHusi (b) = 14, xonudyectBom komMyTannonHbix matpuil (KM) neporo yposas (A) = 1.
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25 Hapucyiite cxemy Hepaznenéunoit (H) maorossentoit (M) nonnonoctynsoit (IT) BHyTpenHe
HeOnokupytowei (Bub) kommyranmonnoii cxemsl (KC) Ha 6a3e KOMMYTallMIOHHOW MaTpPUILIbI
(KM).

26 Cpasuure nenrpamuzoantoe (L) ynpasmsomee ycrpoiictso (YY) u pacnpenenéunoe (P)
ymnpasistoiiee ycTpoictso (YY) o tpedyemMoii BEIYMCIUTENbHON MOIIHOCTH LIEHTPAILHOTO
nporeccopa.

27 Knaccudukanus Tumnos Tpaduka mo npeacka3yeMoCTd CKOPOCTH MepeIadu.

28 VYkaxuTe 3HaYCHHUS MapaMETPOB BUICOIKpaHa (pa3Mep B MUKCEISNX, KOJIMUECTBO [[BETOB,
KOJINYECTBO KaZpOB B CEKYH/y, HCIIOIb30BaHUE KOJIEKa), YTO OBl BUIEO TpahHK CUNTATICS
Y3KOIIOJIOCHBIM.

29 IIpakTiueckue coBeTsl paboThl C TpahHUKOM, TPeOOBATEIBHBIM K 33/ICPIKKE,
TpeOOBaTENILHBIM K JUKUTTEPY U HEUYBCTBUTEIBHBIM K MOTEPSIM U UCKAKEHUSIM.

30 3a cuét yero crauaaptel Time-Triggered (TTP, TTCAN, TTEthernet, TT...) obecnieunBarot
uHTErprpoBaHHOCTH ceTH cBs3u (MCC)?

3. TeMmsl U 3amaHWe Ul BBIIOJIHEHHSA KypCOBOH pabOTHI / BBIIONHEHHS KypCOBOTO HPOEKTa
(Tabmuna 18)

Tabmuua 18 — IlpumMepHblii nepedyeHb TeM AJIS BBINOJIHEHHS KypcOBOH paOOThI / BBINOIHEHUS

KypCOBOIO IIPOEKTa

Nert/ ITpuMepHBIit IepedeHb TeM 151 BBITOJIHEHUs! KypcOBOH paboThl / BHITTOITHEHUS
o /I
KypCOBOTO IIPOEKTa

YyeOHBIM IUIAHOM HE NPESyCMOTPEHO

4. Borpochl A7 MPOBECHUSI MPOMEXKYTOYHOH aTTeCTallly PU TecTupoBaHuu (Tadbmauua 19)

Ta6nuua 19 — [IpumepHsIii mepeveHs BOMPOCOB /IS TECTOB

Ne n/n ITpumepHBIil nepeyeHb BOIPOCOB ISl TECTOB

Cwm. Tabmury 17

5. KoHTposbHBIE U MPAaKTHYECKUE 3aa4u / 3aJaHusl 10 AucHUIuIMHE (Tabnuia 20)
Ta6nuua 20 — [IpuMepHbIii lepeueHb KOHTPOJIBHBIX M MPAKTHYECKHUX 3a/1a4 / 3aJaHui

Ne n/m TIpumepHBIii IepeyeHb KOHTPOJIBHBIX M NPAKTHYECKUX 3a/a4 / 3aaHuii

He mpenycmotpeno

10.5. Meronuueckue Marepuaibl, ONPENEISIONe IMPOLEAYyphl OLCHHBAHMS 3HAHWH, YMEHHMH,
HABBIKOB U / WJIM OMBITA JESTEIbHOCTH, XapaKTEPU3YIOLIMX ITanbl (JOPMUPOBAHHST KOMIETCHIIUH,
conepxarcs B [lonoxeHusax «O TekylieM KOHTPOJIC YCIEBAEMOCTH U IPOMEXXYTOYHOH aTTEeCTAIMH
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crynentoB ['YAII, oOywarommxcsi 10 NporpamMmaM BBICIIETO 0Opa3oBaHHI» U «O MOAyJIBHO-
PEHTHHTOBOM CHCTEME OLIEHKH KauecTBa yueOHOM paboTsl cTyaeHToB B ['YAIy.

11. MeToauyeckue yKazaHus A5 00y4aOmMXCcsl 10 0CBOCHMIO M CHUILTUHBI

Lenpto aucuumineel «TEXHOMOTHM M CHCTEMBl KOMMYTALUM» SIBISICTCS IOJIyYCHHE
CTyJICHTAMH 3HaHWIi O Pa3MYHBIX THIAX CBA3M W CTaHAApTax CeTei, 0 0a30BBIX TeopeMax M
OMPEICNCHNsAX, O CHOc0o0ax KOMMYTAllWM, O BapHaHTaX M IPABWIAX IIOCTPOCHUS Y3IIOB
KOMMYTAaIIUH, O HHTETPAIbHBIX CETAX M TpahUKax pasIHyHOro BUJA.

Tak ke MONyYeHHE CTYJCHTOM YMEHUIi, HABBIKOB ¥ OIBITA JICATEIBHOCTH B TEOPETHYECKOM
aHAIM3¢ BPEMEHHBIX I[POLECCOB B CETH C Pa3IMYHBIMU METOAAMH KOMMYTauHd (KaHaJIoB,
COOOIIEHHH, TTAKETOB).

B o6nacti BOCIIMTAHMSI JMYHOCTH LEIBIO IMOATOTOBKH IO JAHHOM IHCIHIUIMHE SBISCTCS
3aKpervieHHe OOIICKYJIBTYPHBIX U HPOPECCHOHATBHBIX KOMIETCHIMN I MPHOOPETEHUS] TaKHX
KauecTB, KaK LeJICyCTPEeMIICHHOCTb, OPraHH30BaHHOCTb, TPYJOJIOOHE, OTBETCTBEHHOCTD,
KOMMYHHKATUBHOCTB).

MeTtoanyeckue yKa3aHusl 1JIs1 00y4al0INXCs M0 0CBOSHHIO JeKIIMOHHOT0 MaTepHaa

OCHOBHOE Ha3HA4YCHHE JICKIIMOHHOTO MaTepHana — JIOTMYECKH CTPOHHOE, CHCTEMHOE,
riIy0oKoe M SICHOE M3JIOKEHHE yueOHOoro mMarepuana. HazHaueHne COBPEMEHHOM JIGKLIUH B paMKax
MUCHUIUTMHBL HE B TOM, YTOOBI TMONY4YWTh BCKO HH(POpMALKIO MO TEME, a B OCBOCHHH
(yHIaMeHTaIBHBIX NPOOJIEM TUCHHUILIMHBI, METOJJOB HAYYHOTO MO3HAHMUS, HOBEUIINX JOCTHKECHHI
HayyHOH MbICIH. B y4eOHOM mporecce JIEKIUS  BBIMONHIET  METOAOJIOTUYECKYIO,
OpraHU3alHoOHHYI0 U HHpopMannoHHyr0 (yHKiuH. JIeKuus packpbiBaeT MOHSATHUHHBIA ammapar
KOHKpPETHOW o0yacTé 3HaHMs, € MpoOJeMbl, JaeT LEJIbHOE IPEJICTaBICHHE O IHCLUILUIMHE,
MMOKA3bIBAET B3aUMOCBS3b C IPYTUMU TUCIUILTHHAMHU.

[lraHupyeMble pe3yabTaThl IPH OCBOCHUH 00YYAIONIUMCS JEKIIMOHHOTO MaTepraia:

— TOJyYeHHE COBPEMEHHBIX, IETOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHWH, YPOBEHb KOTOPBIX
onpejenseTcs HeJIeBOi yCTaHOBKOM K KaXKJJOH KOHKPETHOM TEME;

— MOJIyYeHHE OIbITAa TBOPUECKOI PabOThl COBMECTHO C MPEIOAaBaTeiIeM;

— pasBuTHe  MPO(GECCHOHATBHO—ICIOBBIX  KAauyecTB, JHOOBH K  OpEeAMETy W
CaMOCTOSTEILHOTO TBOPYECKOTO MBIIUICHHSI.

— MOSBJICHHE HEOOXOIMMOro HHTEpeca, HEOOXOAMMOrO Il CAMOCTOSTEIBLHON paboThI;

— MOJy4eHHE 3HAHUI O COBPEMEHHOM YPOBHE Pa3BHTHs HAyKH M TEXHHUKH U O MPOTHO3E
MX Pa3BUTHs Ha OJMKANILINE TOMBI;

— HAy4UTCs METOIUuYecKH o0pabarhiBaTh Marepuasl (BBLACHATh IJIaBHBIE MBICTH H
TIOJIOXKEHHMS, TPUXOIUTH K KOHKPETHBIM BBIBOZIAM, IOBTOPATH UX B Pa3IMUHBIX (OPMYIHPOBKaAX);

— TOJyYeHHE TOYHOTO OHMMAaHHUS BCEX HEOOXOAMMBIX TEPMUHOB U MTOHSATHH.

JlekIMOHHBIE ~ MaTepwal MOXKET CONPOBOXKAATHCS  JAEMOHCTpalWedl  clHamoB ©
WCIIONIB30BAaHMEM pa3JaTOYHOrO Marepuaja Mpu TMPOBEACHUHM KOPOTKHX IHUCKyccuil 00
0COOCHHOCTSIX MPUMEHEHHS OTAEJIBHBIX TEMATHK 110 JUCLUILINHE.

CrpyKTypa IpeaoCcTaBaeH s JIEKIMOHHOTO MaTepHaia:

— Bsexenne. Onucanne MHOrooOpasus CeTeii CBsI3M Ha TIaHeTe 3eMIIs.

— Knaccudukauus pasimuHbIX THIOB CBS3H.

— Ilomava 6a30BBIX MOHSATHH, ONpPECICHUH, TEPMUHOB, METOJIOB, IPUMEHSIEMBIX B CETSIX

CBSI3H.

— H3zyyenue croco60B KOMMYTalUH.

— /3yuyeHue BapuaHTOB M NPABHII TOCTPOCHHS Y3JI0B KOMMYTALHH.

— N3yueHune nHTErpajbHBIX CETEl CBSI3U U pa3IMYHBIX THIIOB Tpaduka.




MeToanyecKne YKa3aHus s 00y4aloIuXxcsl 0 MPOX0KIeHUI0 JIaG0paTOPHBIX padoT

B xoze BbInonHEeHMs 1a0OPaTOPHBIX pabOT OOYYAIOLIMIACS JODKEH YrIyOUTh M 3aKPEHHTh
3HAHWsI, MPAKTHYECKUE HABBIKH, OBJIAJETh COBPEMEHHON METOIUKON M TEXHUKOW IKCIIEPHMEHTA B
COOTBETCTBUM C  KBAIU(PUKALMOHHOW  XapaKTEPUCTHKOW  oOydvaromierocs.  BeimonHeHue
71a00paTOPHBIX PabOT COCTOMT M3 IKCHEPUMEHTAIBHO-TIPAKTHYECKOH, pacueTHO-aHAINTHUECKON
YacTeil ¥ KOHTPOJIbHBIX MEPOIPHSTHHA.

BeinonHenne J1abopaTopHbIX paboT 00yYaromMMCs SBISIETCS HEOTHEMIIEMOW YacThiO
H3Y4eHHS] JUCLMIUIMHBI, ONpeNeIseMOd y4eOHbIM IUIAHOM, M OTHOCUTCSI K CpEICTBaM,
obecrieunBaIOIIMM peLIeHHe CIIeYIONMX OCHOBHBIX 331a4 y o0y4aromerocs:

— npuoOpeTeHHe HABBIKOB HCCIIEIOBAHUS MTPOLIECCOB, SBICHUH U OOBEKTOB, H3y4aeMbIX B
paMKax JaHHOW UCLMIUIHHbI;

— 3aKpeIUICHHe, Pa3BUTHE W JCTAIN3ALMsA TEOPETHYECKMX 3HAHMIL, MOJYYEHHBIX Ha
JICKLIHSIX;

—  TOJyYeHHE HOBOM MH(OPMALMH 10 H3yIaeMOW TUCIHILIHHE;

— mpuoOpeTeHHe HaBBIKOB CAMOCTOSTEIBHON PabOThI ¢ 1a00PaTOPHBIM 000PYJOBAaHUEM H

npubopamu.
3ananue U TPeGOBAHMSA K NPOBeIeHUIO JA00PAaTOPHBIX PadoT

Llens paGorsl: COOOIICHHMIA,

HCCIIeIOBaHUE XapaKTEPUCTHK CETH, OCBOCHHE METOIMKU MOJeNupoBanus Ha DBM.

HU3ydyeHue METOAO0B KOMMYTAllUM KaHaJIOB, IIaKE€TOB,

Bapuantsl 3aganuii:
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Meton Metoa
Ne gommyT I'pad Ne [koMMyT I'pad
auuu anuu

9 | KII B9 | KII
10 | KK #o| KK
11| KC Al KC
12 | KII A2 | KII
13| KK

14 | KC

15 | KII

16 | KK

17 | KC

18 | KII

Merton Merton
Ne kommyT I'pag Ne [koMMYT I'pag
anuu anuu

1| KK KK

2 | KC KC

3 | KII

4 | KK

5 | KC

6 | KII

7 | KK

8 | KC




Meton Meton

Ne gommyT I'pad Ne [koMMyT I'pad
anuu anuu

27 | KII p7| KII

28 | KK p8| KK

29 | KC p9| KC

30 | KII 60| KII

CrpykTypa u ¢hopma oT4eTa 0 1adopaTopHoii padore

1. Llens paGoThI.

2. BapuaHnr 3amaHusi.

3. OmucaHue HCCIELYeMOro MeToja KOMMYTAlMH. BpeMmeHHas [uarpamma Nepefadu
COOOIICHHSI.

4. Brok-cxeMa aJropuTMa WMHTALMOHHOTO MOJICIHMPOBAHHS BPEMEHHBIX COOTHOIICHHH,
BOZHHMKAIOIMX @pU Iepejade COOOIIEHUH MO 3aJaHHOMY Y4acTKy CeTH JUIs
HCCIIelyeMOro MeTo/1a KOMMYTAIHH.

4.1 TlpoBepka ceTH Ha OTCYTCTBUE TYNMUKOB (TYMUK — 3TO OECKOHEYHO JI0Jr0e OXKUIaHUE
0CBOOOXK/ICHUS Y3714 KOMMYTALMH).
4.1.1 B cmyuae oOHapy>XeHUS TyNHUKa, IPEATIOXKUTH CBOM BapHAHT U3MEHEHHS CETH
(HampaBiieHHs TOTOKa, rpada, ¥ Jp.) ¥ COracoBaTh €ro ¢ MpernoaBaTesieM.

5. IompoOHoe ommcaHue pe3yJabTaTa ‘MPOKPYTKU alropuT™a (PYYHOrO BBIIOJIHCHHS

QJITOPUTMA HAa HECKOJIBKMX BBIOPAHHBIX BXO/HBIX 3HAUCHUSIX).

Mcexonublil Koa HaMCaHHON IPOTrPaMMBL.

JlemoHcTpalus paboThl IPOrpaMMBl.

Pe3ynbTaThl HcCle10BaHUs XapaKTEPUCTUK CETH.

8.1 Tabnuipl 3Ha4EHHH, rpapUKH.

9. BbIBOABI. AHaIM3 pe3yibTaToB HcciaenoBanus. CpaBHEHHE Pe3yJbTaTOB C BapUAHTAMM
JIPYTHX METO/I0B KOMMYTAllM Ha TOM e rpade.

10.CucoK HCTIOIb30BaHHBIX HCTOYHUKOB.

oNO

TpedoBanust k opopmiieHHIO 0TUETA 0 J1a0OpaTOPHOIi padoTe

Copepxanne OT4éra MOJDKHO TOYHO COOTBETCTBOBATH YKa3aHHOMY B 3amaHui. OTdyér
JIOJDKEH OBITh MTPEI0CTaBIICH Ha Oymare.

MeToauyeckne yKa3aHHsi JJIsl 00Y4alOIIUXCS MO MPOXOKIEHHIO CAMOCTOSITeIbHOI
paboTsl

B xozme BBINONHEHHS CaMOCTOSTENBHON pabOoThl, OOY4YarOLIMICS BBIMOJIHAET paboOTy IO
3aJlaHHI0 U TPH METOJMYECKOM PYKOBOJCTBE IpEIoJaBaTens, HO 0e3 ero HenocpeaCTBEHHOTrO
y9acTHsI.
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B mporiecce BBIMONHEHUS CaMOCTOSATENbHOH paboThl, y oOyuaromierocst (opmupyercs
Lesecoo0pa3Hoe [UIaHUPOBaHHE pabovero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHHS U
HaBBIKM B YCBOCHHH M CHCTEMATH3allMH NMPUOOPETaeMbIX 3HAHHM, 0OECIIeYNBAET BHICOKHI yPOBEHD
yCIEBAEMOCTH B MIEPHO/] 00YUEHHUS, IOMOTAET MOJTYYUTh HABBIKU MOBBIICHHUSI TPO(ECCHOHATBHOTO
YPOBHSI.

MeTtoauuecKkumMu MarepHaiamu, HAMPABISIOIIAMA CaMOCTOSTENbHYIO paboty
00y4aroUMXCs SBISIOTCS:

—  y4eOHO-METOAMYECKUI MaTepual Mo JUCIHUILIHHE;

—  MaTepHabl JICKLHA;

MeToauyeckue yKazaHusi ISl OOYYAIOIIMXCS IO TPOXOKIAEHHIO IPOMEKYTOYHOM
aTTecTaluu

IIpomexyTounas aTTeCTalus o0yJaromuxcs npeycMaTpUBaeT OLIEHUBaHHE
HPOMEKYTOUHBIX U OKOHYATEJIBHBIX PE3yJbTaToB 00ydeHus mo aucuumuinsHe. OHa BKIIOYAeT B
cebs:

— nuddepeHunpoBaHHbId  3a4eT — 9T0 (opMa OLEHKM 3HAHMH, IOJYyYEHHBIX
oOyuaromumMcest IPY U3yYeHUHM IUCLUIUIMHBL, IPH BBIIOJHEHMH KYypPCOBBIX IPOEKTOB, KypCOBBIX
paboT, Hay4IHO-HCCIEAOBATENBCKUX PAOOT M MPOXOXKICHHU IIPAKTHK C aTTECTALMOHHON OLEHKON
«OTIMYHOY, «XOPOILOY, «yI0BIETBOPUTEIBHO», KHEYJOBIETBOPUTEIBHOY.

CucremMa OLIEHOK MpH MPOBEJEHUM IPOMEXKYTOUHOH aTTECTAllMU OCYLIECTBISAETCS B
CcOOTBeTCTBUU ¢ TpeboBaHmsiMu [lomoxennit «O TeKymeM KOHTPOJIE YCIEBAaeMOCTH U
MPOMEXYTOYHOM arTecrauuu cryneHToB ['YAII, oOywaromuxcs IO NporpaMmaM BBICLIETO
obpazoBanus» U «O MOIYJIbHO-PEHTHHIOBOH CHUCTEME OLIEHKHM KadecTBa YyueOHOH paboThbl
cryneHToB B ['YAIDy.



Jluct BHEeCEHHS M3MEHEHHH B pabodyro MPOTpaMMy AUCIUIIIHHEL

JlaTa BHECEHUS
W3MEHEHUH 1
JIOTIOJTHEHUH.

Tloanuck BHecIIETO
HU3MEHEHUS

CopeprkaHre U3MEHEHHUH 1 TOTIOTHEHUN

Jara u Ne

MPOTOKOJIA
3aceJaHus
Kadenpot

Ionmucs
3aB.
Kadenpoit




