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JK3aMeHEI 9
3a4ETHI 8
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Pacnpene.ﬂenne YacoB JUMCHUIIVIMHBI IO CEMECTpaM

Cemectp
(<Kypc>.<Cemectp 8§ 4.2) 9(5.1)
Ha Kypce>) Uroro
Henens 16 16 4/6
Bun 3anaruit VII PII VI PII Vi1 Pl
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KoHT. 4. Ha aTTecT. 2 2 2 2
Konr. u. na arrect. B | 0,15 |0,15 |2,3 (2,3 |245 2,45
neproa OC
B toMm uncie B 32 32 101 | 101 | 133 133
dbopme
MPAKT.IIOJITOTOBKA
Uroro ayn. 48 48 48 (48 [96 96
Konrakrnas pabora | 48,15 48,15 52,3 |52,3 | 100,45 | 100,45
Cam. pabora 51 51 139 | 139 (190 190
Yacel Ha KOHTPOJIb 8,85 |8,85 |24,7124,7 33,55 |33,55
Hroro 108 108 |216 [216 |324 324
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PaGouas mporpammMa oobpeHa Ha 3acefaHuH Kadeapsl

ABTOMaTl/IKa, TCJIEMEXaHUKA M CBA3b HA KCJIC3HOAOPOKHOM TPAHCIIOPTE

3aB. kadenpoir 1.1.H. mpodeccop TapacoB E.M.



1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | Llens mpemnonaBaHus QUCIUILUIMHEI 3aKITI0YAeTCS B ()OPMHUPOBAHUH y CTYACHTOB YMEHHS Ha MPAKTHUKE OPraHU30BATh
HCCIIe0BAaTENILCKUE U MIPOEKTHBIE pabOTHI 10 CO3IaHHIO CUCTEM U ceTell epeaadn nHpOopMalu ¢ KOMMyTalueil kaHaloB
U KOMMYTallMell MaKkeToB.

2. MECTO JUCHUILITUHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBI

Iuxn (pa3aen) OIT: | b1.B.11

3. KOMIIETEHLMY OBYYAIOIETOCS, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLUATLINHBI
(MOZYJIST)

I1K-3 PazpabaTbiBaeT MPOEKTHI TEICKOMMYHUKAIIMOHHBIX CUCTEM M CETEH JKeNe3HOJOPOXKHOIO TPAHCIIOPTA; TEXHOJIOTHYECKNX
MPOILIECCOB NTPOU3BOJICTBA, SKCILTyaTalliH, TEXHUIECKOTO 0OCTY)KUBAHHS 1 PEMOHTa TEJICKOMMYHUKALIMOHHBIX CUCTEM H CeTel
HKEJE3HOJOPOKHOIO TPAHCTIOPTA

ITK-3.2 Pa3pabaTbhIBaeT MPOEKTHI CXEM CHCTEM JKEJIC3HOIOPOIKHON CBS3M M CHCTEM ITAKETHON KOMMYTaIlUH

ITK-3.3 Pa3pabaTbIBaeT cXeMBI OpraHH3aIlH TeITEKOMMYHHKAIIMOHHBIX CHCTEM U ceTel CBA3N

I1K-4 CniocobeH pa3pabaTbIBaTh IPOEKTHI CHCTEM JKEJIE3HOAOPOKHOM CBA3HU, CHCTEM KOMMYHHUKALIUH, B TOM YHCIIE C
UCIIONIb30BaHUEM LI (POBBIX TEXHOIOIHH.

[1K-4.2 Pa3zpabaTsIBaeT MPOEKTHI TOMOJIOTHI CeTell U CHCTEM KOMMYTAIliH, B TOM UHCIIE C UCTIOIb30BAHHEM ITM()POBBIX TEXHOJIOTHI

B pe3yabTaTte ocBOeHUsI AUCUMIIMHBI (MOAYJIs1) 00y4arOLIMIiCS J0IKEH

3.1 (3HaTh:

3.1.1 | IIpunIumns! moctpoeHns U GyHKIIMOHUPOBAHNUS CHCTEM LU(POBOI KOMMYTallUH TAKETOB, METO/bI IPOCKTHPOBaHUS
coBpeMeHHbIMU cpenicTBaMu CAIIP, pacueTa ceTell CBSI3U U BEPOSITHOCTHO-BPEMEHHBIX XapaKTEPUCTHK
TEJIEKOMMYHHMKALIMIOHHBIX CETEHl U CUCTEM.

3.1.2 | mpuéMBI UCcCIeIOBAHNS MAaTEMAaTHUECKIX MOJeel TeneTpaduka;

3.1.3 | 3HaTH METOAWKHN UCIIOJIb30BAHUA MTPOIrPAMMHBIX CPEACTB IJIA PEHICHUA MMPAKTUYCCKIUX 3a1a4,

3.1.4 | 3HaTh HNPUHOHIIBI CONPSPKCHUS allllapaTHBIX U IPOrpaMMHBIX CPEICTB B COCTABE CUCTEM U CceTel IMaKeTHOM KOMMYTallu.

3.2 | YMeTh:

3.2.1 | PazpabatsiBaTh KOH(UTYpalOHHBIE (hailiibl cCHCTEM U ceTeld IM(pPOBON MaKeTHOH KOMMYTAIMH, HACTPAUBATh HAJTa)KUBAaTh
MIPOrpaMMHO-aIapaTHBIE KOMIUIEKCHI CHCTEM U CEeTEeH MaKeTHOH KOMMYTAIIUH, pacyeT MEKCTaHIIMOHHBIX TTIOTOKOB
METOIOM HOPM TEXHOJIOTHYECKOTO TPOSKTUPOBAHUS CETEH M KOMMYTAIIUH MAKETOB.

3.2.2 | pazpabaTbIBaTh KOHPHUTYpAIMOHHBIE (DafiIbl CHCTEM U CeTel MaKeTHOH KOMMYTAIINH;

323 HaCTpanBaTh HAJIAXKUBATH IIPOrpaMMHO-AIIapaTHbIC KOMIIJICKCHI CUCTEM U ceTeil makeTHOM KOMMYTalnuunu

3.3 | Bnagers:

3.3.1 | IIpakTHuecKMMU HaBBIKAMU COCTABJIECHHs MAaTEMAaTHUECKUX MOJIeTIel ceTel CBA3M M UX 3JIEMEHTOB, KaK CUCTEM
TeneTpadrka, HABBIKAMU pabOTHI ¢ TTAKeTaMH TIPHKITAIHBIX IPOrPaMM MOJICTIMPOBAHMUS CHCTEM U IU(PPOBBIX CEeTeH
MTaKeTHOH KOMMYTAIUH, KOH(UTYPUPOBAHIS MapIIPyTH3aTOPOB M KOMMYTAaTOPOB.

3.3.2 | HaBBIKaMH PabOTHI C TAKETaMH MIPUKIIATHBIX IIPOrPaMM MOJISIMPOBAHNS CHCTEM U CeTeH ITaKeTHOH KOMMYTAIIH,
KOH(UTYPUPOBAHUS MapIIPyTH3aTOPOB KOMMYTAaTOPOB.

3.3.3 | HaBBIKaMH 1O pa3pabOTKE HOBBIX TEICKOMMYHUKAIIMOHHBIX CHCTEM H CETEH KEIe3HOTOPOXKHOTO TPAHCIIOPTa HA OCHOBE
TEXHOJIOTHHU NMaKeTHOH KOMMYTaIuu

4. CTPYKTYPA U COAEPKAHUE JUCLOUILINHBI (MOAYJIST)

Kon HanmeHoBaHue pa3jesioB U TeM /BHJ 3aHATHS/ Cemectp | Yacos | Ilpumeuanue
3aHATHSA / Kype
Paznen 1. [Ipenmer u 3axaun kypca TT. IloTroku BbI30BOB, CBOiicTBA,
XapaKTepPHCTHKH
1.1 Beenenue. Ilpenmer u 3agaun kypca TT: npakrudecku 3ajauu, pelacMole 8 2

metonamu TT. OcHOBHBIE TepMUHEI U onpenenenus TT. MaremaTuueckuit
anmnapaT TT. OcHOBHBIE ONpeeNeHus, CIOCcoObl 3a1aHusl, CBOHCTBA U
XapaKTepUCTUKU IIOTOKOB BbI30BOB. IIpocTeiiimii moTok Be130BoB. Dopmyiia
ITyaccona. [TpumuTuBHSEIH NOTOK BEI30BOB. Pactipenenenue beprymmu /Jlex/

1.2 IToroxu Be130BOB. IIpocreiimmii norok. @opmyna Ilyaccona. [IpuMuTHBHBILHA 8 2
norok. ®opmysa Durcera. /Cp/

1.3 Pacuer mexcranmonnsix norokoB MerogoM HTII (Hopm TexHomornueckoro 8 4 [Ipakruueckas
npoekrupoBanus) /I1p/ MO OTOBKA

Pazpen 2. Konuenuusi kauecTBa 00CJIyKUBAHUSA B CETAX 3JIEKTPOCBSA3M.
HNMuTannoHHOe MOIeTHPOBaHUE MPOLECCOB 00CTYKUBAHNUS BHI30BOB.




2.1

OcHosuble monoxenus pekomeraammu [TU E.800 (paznudue B moka3aTemsx
QoS nns cereli ¢ kom-myranuei kananos (KK) u cereii ¢ kommyTanueid nakeToB
(KII)). AnropuT™MBI 00CITY)KMBAaHHS BEI30BOB B TEICKOMMYHHKAIIOHHBIX CETSX.
MopenupoBaHHe CIyJalHBIX BEIHYHH U COOBITHH, pa3paboTka alrOpUTMOB
MOJICTIMPOBAHHS IPOLIECCOB OOCITY)KUBAHUSI BEI30OBOB B TeJIe(DOHHBIX CETSIX IIPU
Pa3INYHBIX TUCIMIUIMHAX 00CTyXuBauust /JIex/

2.2 CTaTHCTHYECKOES MOICTHPOBAHHIE TTOTHOJOCTYITHBIX CUCTEM C SIBHBIMH
norepsimu /Cp/
2.3 CucreMsl ¢ okuaanneM. MeTosl pacuera MOTHOIOCTYTHBIX OJHO3BEHHBIX [Ipakruueckas
BKIIOUCHHU.2-as1 popmysa Dpnanra /Ip/ TOJATrOTOBKA
Paznen 3. Oco0eHHOCTH OLIEHKH KaYyecTBa 00C/1y:KUBAHUS B
MYJbTHCEPBHCHBIX CETHAX.
3.1 Ocobennoctr pacuera cereit ¢ KI1. Pacuet mimuTenbHOCTH 3a/IEPIKEK B y3iIe
KOMMYTAIIMH MAaKeTOB. PacyeT BEpOSATHOCTH MOTEPH B Y3JIe KOMMYTAIIUU
nakeToB /JIex/
3.2 CratucTiuueckoe MOACINPOBaHHE CHCTEM ¢ okunanueM /I1p/ INpakruueckas
MIOJITOTOBKA
33 Oco0eHHOCTH OIEHKH KadecTBa OOCITY)KUBAHUS B MYJIbTHCEPBHUCHBIX ceTsx /Cp/
34 N3yueHne MeTOJOB KOMMYTAIIMU U niepeadu JaHHbix /IIp/ [Ipakruueckas
HO/TOTOBKA
Pa3nen 4. O6mue Bonpocsl nocrpoenus cereii u cucrem ¢ KII.
4.1 OcHoBHBIC TepMHHBI U onpenenenus. Knaccudukanus cereit. Cetu ¢
KOMMyTanuei makeroB. CeMHUypOBHEBasi MOZIEIb B3aUMOJICHCTBHUS OTKPBITHIX
cucteMm. [Iporokossl BepxHux yposHei moaenu OSI. [IpoTokoss! ypoBHS
TIPUIIOKEHNH, TPAHCTIOPTHOTO ypoBHS. /JIex/
4.2 [IpUHIUIBI TOCTPOCHUS CHCTEM U CeTel TenekoMMyHHKaimu /JIex/
4.3 OCHOBHBIE TEXHOJIOTUH JIOKAIBHBIX U TJI00aNBHBIX ceTei /JIex/
4.4 [IpuHIUIBL B CpeICTBa MEKCETEBOTO B3anMoieiicTBus. /JIex/
4.5 Osnakomienue c nakeroM «Packet Tracer» /Ilp/ [Ipakruueckas
HOTOTOBKA
4.6 IMonxmouenue k cetu /TIp/ [pakruueckas
TOJITOTOBKA
Pasgen S. TexHo10ruM KaHAJIBHOIO U (PM3UYECKOr0 YPOBHEH
5.1 KananbHbli 1 pusnyeckuit ypoerb Mojeau OSI. dopmatsl kaapoB. JIokanbHbIe
cetn Ethernet Texronornu. KomMmyTaToph! B JIOKabHBIX ceTsX. Ethernet
COBMECTHUMBIE TEXHOJIOTHH. MeIHbIe U BOJIOKOHHO-ONTHYECKUE KaOeH,
OecmipoBoaHas cpena. /Jlex/
5.2 OCHOBBI KOH(DUTYPUPOBaHHS CETEBBIX ycTpoicTB /Cp/
53 Anpecanus kaHanbpHOTO ypoBHs /T1p/ [pakruueckas
MOJITOTOBKA
54 [TnanupoBanue agpecHoro mpocrpanctsa. /Ilp/ [pakruueckas
HOTOTOBKA
Paznen 6. TexHonoruu agpecanuu coO0IIEeHUI.
6.1 Certesoit yposens moaern OSI. Anpecanus IPv4, gactHble 1 myOmimaHbIe
azapeca, OpMUpPOBaHUE MOJCETEH, MACKU IlepeMeHHON TMHEL VLSM,
arperarys aJpecoB u MapIipyToB. Aapecanus [Pvo6 /Jlex/
6.2 Jlormueckue aapeca Bepcuu [Pv4 u IPv6 /Cp/
6.3 INepenaua TaHHBIX B CETSIX ¢ MapuIpyTu3aTopamu. /JIex/
6.4 Cratnyeckas Mapmpytusaims /J1a6/ IpakTuueckas
MOJITOTOBKA
6.5 CerteBas aapecanus maketoB /IIp/ [pakruueckas
MOJTOTOBKA
6.6 IIpocTpancTBeHHas: M BpeMEeHHas! KOMMyTanus u@poBbix kaHanos /IIp/ [pakruueckas
HOJITOTOBKA
6.7 Ipununer popmupoBanus noncerent IPv4 /Cp/
6.8 OcobenHoctu ¢popmupoBanus ceteit [Pv6 /J1ab/ [pakruueckas

IIOATOTOBKA




6.9 MopenupoBaHue ceTelt makeTHOH koMmyTaruu /J1a6/ 2 IIpaxruueckas
HO/TOTOBKA
6.10 PacueT 06béMa obopynoBanus cetu NGN. /Cp/ 2
Paspnen 7. TexHosornu MeskcereBoro B3anMo/ielicTBUsI.
7.1 MapupyTH3aTophl B CETEBBIX TeXHONMOrusaX. CTaTuveckas i AUHAMHUYCCKAS 2
mapmpytusamnus. Ceresbie (IPv4, IPv6) u mapmpyrusupyronue (RIP, EIGRP,
OSPF, BGP) nporokomnsr. /Jlex/
7.2 OcobeHHOCTH KOH(HUTYPHPOBAHHUS CETEBBIX YCTPOICTB, NX IMPOBEPKA 2
omnanka /Jlex/
7.3 KondurypupoBaHne KOHEUHBIX Y3JI0B U BepUpHKaIs ceTH /JIex/ 4
7.4 MapmpyTH3UpYIONHe MPOTOKOJIBI BEKTOpa paccTostaus /J1ab/ 4 [Ipakruueckas
MOJTOTOBKA
7.5 Cetesble cnyx0b1 /TIp/ 2 [Ipakruueckas
HOTOTOBKA
7.6 Mapmipytu3anus 1 opranusarus nuosa /IIp/ 2 [Ipakruueckast
TOJITOTOBKA
7.7 O3HaKOMJICHHE ¢ MapUIPYTU3UPYIONMMH IpoTokoaamu /Cp/ 2
7.8 OO11He CBeIeHUS 0 PSKUMAaX KOH(DUTYPHUPOBAHHS MapipyTu3aTopos /Cp/ 2
7.9 [IpuHINIE! 1 TpEMEpH! KOHGUTYpHpoBaHHs ycTpoiicTs /Cp/ 3
Pa3nen 8. IIpoektupoBanue noacereii IPv4, IPv6 ¢ ucnosib3oBanueM
KOMMYHUKAIIHOHHBIX HHTEPHET-TEXHOJIOT Hii
8.1 Hepapxuueckasi MOZIEIb JIOKAJILHBIX CeTeld Ha KoMmyTaTopax. [IpoTokosisl 2
nokpsiBaromiero aepesa STP, RSTP. Ocobennocty npoexruposanus /JIex/
8.2 Ceresblie punbtpsl /IIp/ 2 [Ipakruueckas
MOATOTOBKA
8.3 BecmipoBonnbie TexHomoruu. OcHOBBI Oe3omacHoctu /Cp/ 6
8.4 Crioco0b1 popMupoBaHus TaOIUIEI KoMMyTarmu /T1p/ 2 [Ipakruueckas
MOJTOTOBKA
8.5 Crioco06s1 popMupoBanus TabIuIBl Mapipyrusamun /Cp/ 2
Pa3nen 9. Obecnieuenue 6e30MaCHOCTH B CeTAX ¢ KOMMYTalHell MaKeToB.
I'nobanbHbIE ceTH ¢ KOMMYTalMel aKeToB
9.1 OO6mmue Bompock! 6€30MacHOCTH ceTel ¢ KOMMYTAIHel ITakeToB. 2
Kondurypuposanue naponeit. CereBble puinbTpsl. Kondpuryprupoanue
CTaH/IaPTHBIX M PACIIMPCHHBIX CIIUCKOB JOCTYIIA. YIIpaBICHUE TaOIUIIEH
xommyTanuu. KoHpuryprpoBaHue 6€30MacHOCTH Ha TIOPTaX KOMMYTaTOpA.
Buptyanbusie gokanbabie ceta (VLAN). /Jlex/
9.2 Obecneuenne 6€30MacHOCTH KoMMyTaTopoB /J1a6/ 2 [Ipakruueckas
HOTOTOBKA
9.3 ITmarnpoBanne ooHoBICeHUs cetn /I1p/ 2 Ipakruueckas
TOJITOTOBKA
94 OCHOBBI TOCTPOEHHMS 3AIUIICHHBIX KOMIBIOTEPHBIX CETel Ha SMYIATOpPE CETH 4 IIpaxruueckas
Cisco Packet Tracer /J1a6/ MOATOTOBKA
9.5 Ipornenypa copoca maposns Ha ceTeBbIX ycTporicTBax Cisco /TIp/ 2 [Ipakrrnueckas
TIOJI'OTOBKA
9.6 XapaKkTeprCTHKN KauecTBA OOCITY)KUBAHUS M HOPMHUPOBAHHE ITOTEPh B CETAX C 4
KK TTokazatensx QoS mis ceTeil ¢ KOMMyTaIield NakeToB. AHAIN3 alNTrOPUTMOB
00CITy)KMBaHHS BHI30BOB B CUCTEMaX C IMOTEPSIMHU U C OXKHIaHUEM. 3aJaun
pacueTa mpoIycKHOH CIOCOOHOCTH TS y3710B KoMMyTanuu B ceTsix ¢ KIT /Cp/
9.7 Mapmpyruzanus Mexxay VLAN. TexHonoruu riiodanbHeIxX cereid. [IpoTokombt 4
COEIMHEHHUN «TOYKA-TOUKa». MHOTOMPOTOKOIbHASI KOMMYTAIIUSI Ha OCHOBE
metok (MPLS) /Cp/
Pa3nen 10. CamocTosiTebHasi pabora
10.1 IMoxroroka k nekiwsim /Cp/ 8
10.2 IToaroroBka k nmpakTuyeckuM padoram /Cp/ 32
10.3 IToxroroBka k nekiusiM /Cp/ 8




10.4 IMoaroroBka k mpaxTudeckuM 3aHATHIM /Cp/ 9 16

10.5 IToxaroroBka k 1abopaTopHbIM 3aHsATHIM /Cp/ 9 16

10.6 Kypcogoii mpoexr /Cp/ 9 70 [pakruueckas
IIOArOTOBKA

Paszgen 11. KonTakTHBIC Yachl HA aTTECTAIMIO

11.1 Bauet /KD/ 8 0,15
11.2 Ox3amen /K3/ 9 2,3
11.3 Kypcogoii mpoekrt /KA/ 9 2

5. OHEHOYHBIE MATEPUAJIbI

OreHouHBIE MaTepHanbl A7 IPOBEAEHUS MPOMEXKYTOUHOH aTTecTaly 0OydaroluXcs MPHUBEJECHB! B MPUIOKEHHU K
paboudeii mporpaMMe JUCIUIUIAHEL.

@DopMBI ¥ BHIBI TEKYIIET0 KOHTPOJS IO AUCHUIUIMHE (MOXYINIO), BUIBI 3aaHUH, KPUTCPHH MX OLICHUBAHHUSA,
pacmpeneneHue 0auioB M0 BUAAM TEKyIIEro KOHTPOIs pa3pabdaTeIBalOTCs MpenoaaBaTesieM JUCIUILINHBI C YUETOM ee CIIelU(UKU U
JIOBOJISITCSI 10 CBE/ICHUS 00yJaIOMUXCsl Ha TIEPBOM y4eOHOM 3aHSATHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISICTCS IIPENofaBaTesieM NUCIUIUIMHBI (MOIYNs) B paMKax KOHTaKTHOH
pabOTHI U caMOCTOATETBHOM PaboThl 00yuaromuxcs. st GUKCHpOBaHUS Pe3yIbTaTOB TEKYIEro KOHTPOISI MOXKET HCIONb30BaThCS
BHOC.

6. YAEBHO-METOJINUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemas iurepatypa

6.1.1. OcHoBHas IMTEPATYpa

ABTOpBI, COCTaBUTEIH 3armaBue W3narensc On. aapec
TBO, TOJI
JI1.1 |Tomuko A.M. TpaHCHOPTHEIE ¥ MYJIBTHCEPBUCHBIC CHCTEMBI U CETH CBSI3H: , 2015 https://e.lanbook.com/bq

y4aeOHOe TTocodne

6.1.2. JlonotHUTEIbHAS JIUTEPATYPa

ABTOpBI, COCTAaBUTENN 3aryaBue Wznarensc On. aapec
TBO, TOIl
JI2.1 |llymakoB B. M., ABTOMAaTHKa, TeIEMEXaHUKa U CBsI3b Ha JKEJIE3HOAOPOKHOM Camapa: https://library.samgups.r|
Cwmupnosa JI. b., TpPaHCHOPTE: METOJI. yKa3. K BBII. J1a0. paboThl 115 CTY/. CamI'VII
Bbenoycos 1O. B. criert. 190701 "OITY" u 6akanaBpos o Harp. 190500 C, 2010

"9TCO" ouH. 1 3204. HopM 00yH.

6.2 NndopmanimoHHbIe TEXHOJIOTHHU, HCIO0JIb3YyeMble MPH OCYIIECTBJIEHNH 00Pa30BATEIbHOr0 Mpolecca Mo TUCHUIINHE
(Mony.n10)

6.2.1 IlepeyeHb JIMIEH3MOHHOI0 M CBOOOIHO PACNIPOCTPAHAEMOI0 IIPOrPAMMHOI0 00ecIeYeHH s

6.2.1.1 | ITaker Microsoft Office

6.2.2 Tlepeuens npodeccHOHATBHBIX 023 JAHHBIX 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | baza nannbix Poccrannapra https://www.gost.ru/portal/gost

6.2.2.2 | baza nannbix 'ocynapcTBeHHBIX cTaHAapTOB https://gostexpert.ru

6.2.2.3 | ba3a nannbIx "Xenesnonopoxusie mepeBo3ku” https://cargo-report.info/

6.2.2.4 | UacopmaronHo crpaBouHas cucteMa KoncympranT rumoc http://www.consultant.ru

6.2.2.5 | UndopmanmonHo-npaBoBoi moptain [apant http://www.garant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)




[Ipunoxenue
K paboueii mporpaMMe JUCIHUILTAHBI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOYHOM ATTECTALIMA
MO JUCLHUIIJIMHE (MOYJIIO)

«TexHoJ0rNN MaKEeTHOM KOMMYTaluumn»
(Haumero8aHUE OUCYUNTUHBL(MOOYIIS)
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1. HosicHuTEALHAA 3AMHCKA

HCJIB HpOMeXCYTOqHOﬁ aTTeCTAllUN — OLNCHUBAHUC MNPOMCIKYTOUYHBIX M OKOHYATCIILHBIX PC3YyJILTATOB

oOydeHUs] 10 IUCLHIUINHE,
00pa3zoBaTeNbHON MPOTPAMMBI.

DopMBI IPOMEKYTOUHOM aTTECTALUU:

O6€CH€‘II/IBaIOH_[I/IX JOCTHIKCHHUC

3ayeT- § ceMecTp.
JK3aMeH - 9 cemecTp.

KypCOBOI1 MPOeKT - 9 cemecTp.

IUIAHUPYEMBIX  Pe3yJIbTaToOB

OCBOCHU

[lepeuens komMneTeHINH, GOPMUPYEMBIX B IPOIECCE OCBOCHUS TUCIUIUINHBI

KOIL 1 HAMMCHOBAHHUC KOMIICTCHIIMH

KO[[ HHAWKATOpa JOCTUKCHUA
KOMIICTCHIIUU

[1K-3. PazpabaTsiBacT MPOEKTHI TEIEKOMMYHHKAIMOHHBIX CUCTEM U CEeTeH
JKEJIE3HOIOPOKHOTO TPAHCIIOPTA; TEXHOJIIOTMIECKNX MPOLIECCOB MIPOU3BOJICTBA,
9KCIUTyaTaIllH, TEXHUYECKOTO 00CITYKHBaHHSA M PEMOHTA TEJICKOMMYHHKAIIHOHHBIX
CHCTEM U CEeTEeH KEJIE3HOIOPOKHOTO TPAHCTIOPTA

IK-3.2. TIK-3.3

ITK-4. CnocobeH pa3pabaTsiBaTh MPOCKTHI CUCTEM HKEIC3HOIOPOKHOM CBA3U, CUCTEM
KOMMYHHKAIIUY, B TOM YHCJIC C UCIOIb30BAHUEM IIU(POBBIX TEXHOIOTUIH

I1K-4.2

Pe3ynbrarel 00yueHus MO AUCHUILTHHE, COOTHECEHHBIE C MNTAHUPYEMBIMU
pe3yJibTaTaMu OCBOEHHS 00pa30BaTEIbHON IPOrpPaMMBI

TOM YHCIIE C WCIOJIB30BaHUEM HUA(POBBIX
TEXHOJIOTUH

ugposoit KOMMYTaIuu MIaKeTOB, METOJIBI
MIPOEKTUPOBaHUs coBpeMeHHbIMU cpencTtBamu CAIIP,
pacdyera ceTeli CBSI3M W BEPOSTHOCTHO-BPEMEHHBIX
XapaKTepUCTHK TENEKOMMYHHKAIlMOHHBIX ceTell u
CHCTEM.

Ko v HanMeHoBaHNe MHIUKATOPA PesynbraThl 00y4YeHHs 10 JUCHUILUINHE OueHouHbIE
JOCTHKEHHS KOMIIETEHIINU MaTepuabl
(cemectp )
[IK-4.2: PaspabatsiBacT npoekTsl | OOydarommiics 3HaeT: 3amanus (Nel -
TOMOJIOTHH CeTel U CHCTEM KOMMYTALIUH, B | -IIPUHLMIIBI MOCTPOSHUs. M (HYHKUHOHHpoBaHHs cucTeM | Nel5)

OO6yuarommiicss ymeeT:

Samanus (Ne 1- Ne6)

-pa3pabatbiBaTh KOH(UTYparroHHbeie (aitnel cucteM u | KypcoBoit — mpoekT
cerell IU(POBOI MaKeTHOW KOMMYyTanuu, HacTpauBaTh | (Ne7-NelO)
HaJIaXWBAaTh  IPOTPAMMHO-ANIAPATHBIE  KOMIUICKCHI

CHCTEM M CeTed NaKeTHOH KOMMYTalluM, pacueT

MEKCTaHIIMOHHBIX MOTOKOB METOJIOM HOpM

TEXHOJIOTHUECKOTO MIPOEKTUPOBAHUS ceTeit u

KOMMYTAIIMH TTAKETOB.

OOyuaronuics BIaeeT: 3anganust (Ne 1- Nob)
[IpakTrnyeckumMu HaBBIKAMU COCTaBJICHUS

MaTeMaTUYECKUX MOJENEN ceTel CBSI3U U UX DJIEMEHTOB,
Kak CUCTeM TeneTpadrka, HaBbIKaMH PaOOTHI C TAKETAMH
MPUKIAJAHBIX TPOTpaMM MOJCIUPOBAHUA CHCTEM U
IU(POBBIX CeTeH MaKeTHON KOMMYTAIlHH,
KOH(HUTyPHPOBAHUS MapuIpyTH3aTOPOB u
KOMMYTATOpPOB.,

TIK-3.2: Pa3pabarbiBaeT MPOCKTHI CXEM
CHCTEM JKEJIE3HOIOPOKHOM CBSA3H M CHCTEM
MAKeTHON KOMMYTAIMK

OO0yyJaromuiics 3HaeT:
- NpUEMBI HCCIEAOBAaHUS MaTEMaTUYECKUX MoOJeNeH
Tenerpaduka;

3amanus
Nel9)

(Nel -




- 3HaTb MCTOAMKH HUCIIOJIB30BaHUA TIPOIrPaMMHBIX
CpCACTB AJid pCUICHUS MMPAKTUYCCKUX 3a1a4;

OOyuaronuiics yMmeeT: 3aganust (Nel - No7)
- pa3pabaTbIBaTh KOH(GUTYpPAIIMOHHBIC (ailyibl CUCTEM U
ceTell NaKeTHOW KOMMYTAaIUH;

OOyuaronuiics BIaaeeT: Bananus (Ne 1- Ne6)
- HaBBIKAMHU h(s) pa3paboTke HOBBIX | KypcoBoil  mpoexT
TEIeKOMMYHHUKAITHOHHBIX CHUCTEM u ceteit | (Ne7-Ne9)

KEJE3HOJOPOKHOTO TPAHCTIOPTA HA OCHOBE TEXHOJIOTHU
MMaKETHON KOMMYTAIlUU

[1K-3.3: Pa3pabaTsiBaeT cxeMbl | OOydJaronIiiics 3HACT: 3amanus (Nel -
OpraHM3aliyi  TEICKOMMYHHMKAI[MOHHBIX | -3HATh  NPHHLMUIBI  CONPSIKCHUSI  anmapatHeix U | Nel2)
CHCTEM U CETEH CBI3U MPOrPAMMHBIX CpPEACTB B COCTaBE CHCTEM H CeTed

MaKETHOM KOMMYTaluu.

OOyyaromuiicst ymeeT: 3amanus (Nel - Ne4)
- HaCTpauBaTh HaJaXUBaTh NPOrpPaMMHO-aNapaTHbIE
KOMILIEKCHI CHCTEM U CeTel MaKeTHOM KOMMYyTallHu.

OOyyaromuiics B1aaeer: 3amanus (Ne 1- Ne4)
- HaBBIKAMH PabOThI C MAKETAMH MPHKIAJHBIX Iporpamm | KypcoBoi  mpoext
MOJIETTMPOBaHHUs CHCTEM M CeTell makeTHoi kommyTarmu, | (Ne7-Ne9)
KOH(UTYpUPOBaHUS MapHIpyTH3aTOPOB u
KOMMYTaTOpOB.

[TpomexxyTouHas aTTecTanus (IK3aMeH) IPOBOAUTCS B OJTHOM U3 creayouux Gopm:
1) oTBeT Ha OWJIET, COCTOSIIUIN M3 TEOPETHUECKUX BOMPOCOB U MPAKTUYCCKUX 3a/IaHU;
2) BeinoniHenue 3aganuii B DMMOC YHuBepcurera.

[TpomexyTouHas artecTanust (KypcoBO MPOEKT) MPOBOAUTCS B OJHOM U3 cieayrommx hopm:
1) 3ammTa KypcoBOro MpoeKTa.

2. TunoBbie KOHTPOJIbHBIC 3aJaHUA UJINX UHBIC MATECPHAJIbI AJIS1 OLCHKHA 3HaHHﬁ, yMEHHﬁ,

HAaBbIKOB U (HJIH) OonbITa 1€ATECJIBbHOCTH, XaPAKTCPU3YIOLIUX YPOBCHDL C(l)OpMHpOBaHHOCTI/I KOMIIeTeHIInii

2.1 TunoBblie BONPOCHI (TECTOBBIE 3aaHUs1) 1JIsl OLIEHKH 3HAHHEBOT0 00Pa30BaTEJILHOI0
pesyabTara

[TpoBepsiembIit 00pa3zoBaTeIbHBIN PE3yIbTaT !

Ko 1 HanMeHoBaHNe HHAUKATOPA JOCTHKESHUS OO6pa3oBarenbHbIN pe3yabTaT
KOMIICTCHIIHU

[IK-4.2: Pa3pabaTteiBaeT TpoekThl Tomonoruii | OOydarommiics 3HaeT:

ceTeil W CHCTeM KOMMYTAllMH, B TOM 4YHCJIC C | -IPUHIMIIBI  TIOCTPOCHHUS W (YHKIMOHHPOBAHUS CHCTEM LU(pOBOH
HCIIOJIb30BaHUEM LIU(PPOBBIX TEXHOIOTHH KOMMYTAIlMU IIAKETOB, METO/IbI MPOEKTHPOBAHHS COBPEMEHHBIMH CPECTBAMH
CAIIP, pacuera ceTel CBA3M U BEPOATHOCTHO-BPEMEHHBIX XapaKTEPUCTHK
TEJIEKOMMYHHKAIIMOHHBIX CETEH U CUCTEM.

1.0npeneaurs HEOOXOAMMOE YHCJIO JIMHUI B OJTHO JOCTYITHOM OJHO3BEHHOM BKJIIOYEHHH MPH YCJIOBHUH , UYTO MapaMeTp
noroka A=180 BbI3/4, a cpeaHee BpeMs 00cay:kuBaHus 0HOro Bbi3oBa h=60 c.IloTepu He 10/1KHBI MPpeBbIIATH 2,0 Y.

2. Ha I my4ok u3 12 JuHMIi NOCTYNAeT NPOCTEHIIHNI NOTOK BHI30BOB C MAPaAMETPOM
A =320 Bb13/4yac. Bpems o0ciry:kMBaHUs pacnpejiesieHo 10 MoKa3aTeJbHOMY 3aKOHY €O cpeIHUM 3HauyenneMm h =90c.
OnpeneauTrsb 10J110 BbI30BOB, 3a/IePKAHHBIX CBbIIIIE JONYCTUMOro Bpemenn P(y>t), tn = 0,5 y.e.B.

3. Jlas dero ucnoJn3yercs ¢gopmyaa
_ _ P(y>0) _ Dy(»
V—y V—-y

OTBETHI

1.  nns ompeneneHus CPEIHEro BpEMEHH OKUIaHUS 110 OTHOIICHUIO KO BCEM BEI30BaM
2. U1 ONpeeCHHS CPEAHEH IITHHBI OYepeIn

3. s onpezeacHUs D0JIM 3a1ePIKaHHBIX BHI30BOB




4. Kakoii MOTOK BBI30BOB HA3BIBAETCS MPUMHTHUBHBIM
OTBeTH

1. HecTauMOHAPHBIN OPAMHAPHBIA OTOK C TOCICACHCTBUEM
2. cTalOHApHBIA OPIUHAPHBIN MOTOK OE3 MOCIIeACHCTBHS
3. cranuoHapHBINA OpIUHAPHBIN MMOTOK C MOCICACHCTBIEM

4. ciyJ4aiiHBINA OpAUHAPHBIN IOTOK BHI30BOB IApaMeTp, KOTOPOTO ~ © MPSMO MPOTIOPIHOHAIECH YHUCITY CBOOOIHBIX HCTOYHUKOB
Harpy3KH B JaHHBIH MOMEHT BPEMEHHU

5. UTo 03Ha4YaeT NMOHATHE «MOTOK C MOCJeIeHCTBHEM»

OTBeTHI

1. HEeM3MEHHOCTH BEPOSTHOCTHBIX XapaKTEPUCTHK ITOTOKA BO BPEMEHH

2. 3aBUCHMOCTB BEPOSITHOCTHBIX XapaKTCPUCTHK IMOTOKA BHI30BOB OT MPEBIAYIINX COOBITHI
3. HE3aBHCHUMOCTH BEPOSTHOCTHBIX XapaKTEPUCTUK IIOTOKA BEI30BOB OT MPEIbIIYIIIX COOBITHIA

6. Kakne moka3zaTeam WCHOJB3YHTCH Uil KOJHYECTBEHHOH ONEHKH KAadecTBa 00CIYKHBAHHUS CHCTEM C
o:KugaHuem?

OTBeTHI

1. BeposTHOCTB oTepH BhI3oBa P = Ev (y)

2. BeposTHOCTE  Pi(C)

3. BEpOSITHOCTH 3aJIep>KKH BeI30Ba P(y > 0)

7. BoidepeTe MaTeMaTH4YeCKYI0 MOIeJIb CHCTEMBI ¢ 0;KHIaHHEM, 00CTYKHBAIOIIYIO MPOCTEHIINiA MOTOK BHI30BOB
OTBeTHI

L M/M/V
, M/M/V /7

8. Uto noka3piBaet hopmyJia

P(y > 0) = Dy(y) = Vlin)

y+g_v_6’%—V—)’[1—Ev(}’)]

OTBeETHI

1. BepOATHOCTH 3aICPKKH BHI30BA B CHCTEME C IIOBTOPHBIMH BBI30BAMHU
2. BEpOSTHOCTH MOTEPH BEI30BA CUCTEME C SIBHBIMHU TOTEPSIMHU

3. BEpOSITHOCTH 3aJICPIKKH BbI30BA B CHCTEME C OXKHIAHHEM

9. Yro Ha3bIBaETCH CUCTEMOM C OKUAaAHUEM?

OTBETHI

1. cucrema, B KOTOPOW YacCTh MMOCTYMHUBIIMX BHI30BOB MPU OTCYTCTBHH CBOOOHBIX BBIXOI0B, CTABUTCS B OUEPE/Ih Ha
0XKUJIaHHUE

2. cucrema, B KOTOPO# MOCTYIMUBIIKE BBI30BBI IPH OTCYTCTBUH CBOOOHBIX BBIXOIOB, CTABATCS B 0YEPE/Ib HA OKHIAHHUE
3. cucrema, B KOTOPOIi IOCTYMHUBIIKE BbI3OBHI , CTABATCS B OUEPE/b HA OXKHIAHUEC

10. 3ausTHe -3T0

OTBETHI

1. TpeOoBaHME HCTOYHHKA HA YCTAHOBJICHUE COCTUHCHUS

2. nr000e UCMOoJIb30BaHKEe TPUOOPA UITH JIMHKUHM C IIEIbI0 YCTAHOBJICHHUS COCTUHECHUS
3. ¢opma mpeacraBiaeHus HHGOPMAITUK, UMEIOIIAs MPU3HAKK HAYala U KOHIA

11. Yro oGo3nauaer 3amuch - M/M/V

OTBeTHI

1. cxemy, Ha KOTOPYIO ITOCTYIAET MOTOK BHI30BOB C MPOM3BOJIBHON (DYHKIIHEH pacipeae/iCHHs TPOMEKYTKOB MEIKIY
BBI30BAMH M [I0KA3aTEAbHON (DYHKIMEH pacnpeaeaCHUS JIUTSIbHOCTH 00CITYKUBAHMS

2. cxemy, IMEIONIYI0 V BBIXOI0B, HA KOTOPYIO MOCTYIMAET MMOTOK BBI30BOB C MOKA3aTEIbHOW (YHKIMEH pacpeneieHus
MPOMEKYTKOB MEKIY BHI30BAMHM U MMOKA3aTSIbHON (QYHKIIUCH pacpeae/ieH sl JIUTSILHOCTH 00CTy )KHBaHUS

3. cxemy, IMEIONIy0 V MECT O)KHUIAHUS , HA KOTOPYIO MOCTYMAET MOTOK BBI30BOB C MOKA3aTEIbHOW (DYHKITHCH
pacmpeieleHus] IPOMEXYTKOB MEXITy BEI30BaMU M MTOKA3aTeIbHON QYHKIMEH pacpeaeNeHHS JTUTSIbHOCTH 00CITy)KABaHH

12. B kakuX eINHHIIAX H3MEPSIeTCS HHTEHCHBHOCTH TeJie(pOHHON HATPY3KH

OTBETHI
1. 4aco-3aHsarHe
2. 1D3pn

3.  4aco-3aHATHE B MHHYTY




4. 1 npomwuie

13. TpeOoBaHUEe NCTOYHUKA HA YCTAHOBJIEHHE COeTHHEHN, IOCTYNNBIIIEE B CETh CBA3H, KOMMYTAIHOHHYIO CHCTEMY, Ha
BXO/I CTYIIeHH HCKAHHUS, B YIPABJISIIOIIEe YCTPOICTBO C HeIbI0 MepeIady Ui 00CTy:KABAHUS COOOIIEHHSI- ITO

OTBETHI

1. BBI3OB

2. cooOienue

3. 3aHsATHE

14. Yro Takoe YHH

OTBETHI

1. dac HauOoOJNbIICH HATPY3KU

2.  4YHCIO0, MOKA3bIBAOIICEe HAMMEHBINYIO HATPY3KY
3. 4mCcIo, MOKA3bIBAOIICE HAMOOBIIYIO HATPY3KY

[IK-3.2:  PaspabareiBaer  anroputMbel U | OOyyaromuics 3HaeT:
NporpaMMbl  peanu3alud  MOoAenel, uif | - mpUEMBI NCCIEJOBAaHNS MaTeMaTHIECKUX Moieneil Tenerpaduka;

OITHCAaHUA CI)yHKHI/IOHI/IpOBaHI/I}I U aHajJu3a | - 3HaTb METOAUKHW HMCIIOJIB30BaHUA IPOTPAMMHBIX CPEIACTB JId PEHICHUSA
IoKa3areei pa6OTLI TCJICKOMMYHHUKAIUOHHBIX | MPAKTHUYCCKUX 3a1a4;
CUCTEM n CeTeﬁ; TPUMCHSACT CHUCTCMBI | - 3HATb HNPUHOMUIIBI COINPSIKCHUA allllapaTHbIX W HPOrpaMMHBIX CPCACTB B

ABTOMAaTU3UPOBAHHOIO IMPOEKTUPOBAHUS IIPHU | COCTABE CUCTEM U CETEH MAKETHON KOMMYTAIUH.
pa3paboTKe HOBBIX TEIEKOMMYHHUKAIIHOHHBIX
CHCTEM U CETEHM U HOBBIX TEXHOJIOTUH

1. Uro xapakTepu3yeT WHKAICYJISLUIO Ha KaHAILHOM ypoBHe? (BHIOpATh 1Ba OTBETA)

ITakeTs! HHKANICYITUPYIOTCA B KQAPHI

JlaHHBIE TOMEIAOTCS B TAKETHI

JlaHHBIE «Hape3ar0TCsA» HAa CETMEHTHI

JlanHbIe IpeoOpa3yroTes ISl MEXXCETEBOTO YPOBHS

[IpucoenuusroTcs puU3MUECKHE anpeca, 9TOObI HASHTU(HUINPOBATH HETOCPEICTBEHHO COCMHEHHBIE YCTPOIicTBa

2. Kakne ceTeBbIe TEXHOJIOTHHI Ipu nepeaavdc JaHHbIX UCTIOJIB3YIOT KOMMYTAallUIO KaHajaoB? (BBI6paTL JABa OTBeTa)
Frame Relay

PDH

xDSL

SDH

IP

ISDN

ATM

Nogak~rwbdpE

3. Yro xapakTepu3yeT KaHaIbHEIH ypOBEeHB? (BRIOpPATh TPU OTBETA)

3T0 coenMHEHME JUTA TIepejadyl JaHHBIX Ha TPAHCIIOPTHOM YPOBHE

[TporcxomuT MHKAIICYIALS KaAPOB B TAKETHI

OOecrieunBaeT yCIIyry AJ1sl CETEBOTO YPOBHS

[TponcxonuT MHKATICYIALUS HHPOPMALIMK CETEBOTO YPOBHS B Ka/Ipbl

3aroyioBOK COJEPKUT GU3NIECKUN aJipec

Konupyrorcs JaHHbIe KaHAJILHOTO YPOBHSI B TIOCIIEI0BATENILHOCTh OUTOB IS MEepeAadn 110 pU3NIEcKOn cpele

4. Ha3Banme kaxoro ypoBHs nmeetcs kak B OS], Tak u B TCP/IP mozmenun, HO nMeeT pa3Hble pyHKIHH?

1. TpaHcnopTHBII
2. CeaHCOBBIM

3. [Ipuknannoit
4. MesxceTeBoit
5. du3nyecKkuit

6. CereBoit

7. Kanansaerii

5. K TeXHOJIOTHAM JTIOKAJIBHBIX CETeH OTHOCATCS: (BBIOPATh TPU OTBETA)
Token Ring

PDH

Ethernet

SDH

IP

ISDN

10GEthernet




6. Kakue yctpoiicTBa pyHKIMOHUPYIOT Ha KaHaIbHOM ypoBHe Mozesnu OSI? (BbiOpath 2 oTBeTa)
1 ITosTopuTenu

2 KommyTatopsr

3 MocTsl

4, MapiupyTu3aTopsl
5 Muoronoprossie moBToputenu (hub)

7. KornenTpaTops! (hub) HCIIONB3YIOTCS IUIST CO3AHMS:
1 I'mo6anpaBIX ceteir (WAN)

2 KopmopaTtuBabix cereit (Intranet)

3 JloxanpubIX ceteit (LAN)

8. Ha xaxom ypoBue OSI Moznenn popMupyrOTCsl CerMeHThI?
1 TpancnopTHBIi

2 CeaHcOBBIN

3. [Ipuknannoit

4, MesxceTeBoit

5 Duznaeckuit

6 CereBoii

7 Kananpupiit

9. Kakne yposau moneneii OSI u TCP/IP numerot onmuHakoBbie (ZYHKIIMU U Pa3IUYHbIC Ha3BaHUA? (BEIOpAThH IBa OTBETA)
1 TpaHCTIOPTHBIH

2 CeaHcoBBbII

3. [Ipuxnansoit

4. MexceTeBoi

5 duznyeckuit

6 CereBoii

7 KananpHbrii

10. Kakwue cetn npu nepenave JaHHBIX HCIOJIB3YIOT KOMMYTANUIO TakeToB? (BEIOpATh IBa OTBETA)
Frame Relay

PDH

xDSL

SDH

IP

ISDN

ATM

Nogak~wbdpE

11. Kaxue ycrpoiicTBa GyHKIHOHUPYIOT Ha ceTeBOM ypoBHE Mojenu OSI?
[HoBTOpuTENN

KommyTtaropst

MocTsl

MappyTHu3aTops

Muoronoprossie moBToputenu (hub)

gRhwdPE

12. Kakue ceTu npu nepeade JaHHBIX UCMOIB3YIOT TEXHOJIOTHIO BUPTYaJIbHBIX KaHaioB? (BEIOpaTh /1Ba OTBETA)

Frame Relay
PDH

xDSL

SDH

IP

ISDN

ATM

Nogok~wbdpE

13. Kakue ycTpoiicTBa pyHKIMOHUPYIOT Ha pu3ndeckoM ypoBHe Moaemu OSI?
IToBTOpUTENIN

KommyTatopst

Moctbl

MapupyTuzaTopbl

MmuoronopToBbie moBTopuTenu (hub)

g E

14. Ha kakoM ypoBHe Mozenu OSI pyHKIMOHUPYIOT ceTeBble KapThl? (BBIOpATh /1Ba OTBETA)
TpaHcnopTHBII

Ceancosslit

[Ipuknannoit

MexcereBoit

Dusnueckuit

oghrwhPE




6. CereBoit
7. Kanansneiii

15. Anpec 172.30.201.17 aBnsiercs:
1. Jlornueckum

DuznyecKknm

Homepowm nopra
[TouroBEIM agpecom
MAC-anpecom

a0

16. Anpec 0005.A869.CD-F1 sBnsercs:
1. Jlornueckum

2. dusnyeckum

3 Homepowm nopra

4, [TouToBEIM agpecoM
5 IP-agpecom

17. nst yripaBieHUst HOTOKaMH JaHHBIX MEX/Y y3JIaMH TPAHCIIOPTHBIN YPOBEHb HCIIONIB3YET: (BBIOPATh TP OTBETA)
Howmep nmopra

3HAYEHHE KOHTPOIBHON CyMMBI

Kiroun ayrentudukanim

Homep nocnenoBarenbHOCTH

ANropuT™ KpunTorpadupoBaHus

Homep noarsepxaeHus

ourwhE

18. TepmuH connection-oriented otHocuTensHO poTokona TCP o3Hauaet:

1. TCP ucnonb3yet ToabKO coearHeHns LAN

2. TCP TpebyroTcst HENOCPEICTBEHHO COSAMHEHHEBIE YCTPOUCTBA

3. TCP noroBapuBaeTcs 0 CECCHHM JUTS IEpeJadyl JaHHBIX MEXY y3JIaMu
4, TCP BHOBB COOMpPAET NOTOK AAHHBIX B HOPAJKE UX HOIYyUCHUS

19. Ilpu ucnonp3oBanuu npotokosna FTP s mepenaun ¢ailyioB JaHHBIX MPUMEHSCTCS CICAYIOUIHIA MPOTOKOJ TPAHCIOPTHOTO
YPOBHS:

1. TFTP

2. TCP

3. DNS

4. IP

5. UDP

TIK-3.3: PaspabatriBaeT CXEMBI opranuzanu | OOyJaromIuiics 3HACT:

TEJICKOMMYHHKAIIMOHHBIX CHCTEM U CETEH CBS3H -3HaTh IPHUHIMIIEI CONPSDKEHUSI aIllapaTHBIX U MPOrpaMMHBIX

CPEJIICTB B COCTABE CUCTEM U CETEH MAKETHOM KOMMYTALIUU.

1. Ecniit mpuiio)keHUe UCIONB3YET MIPOTOKOJ, KOTOPBIH IPH 0OMEHE JaHHBIMH HE UCTIOJNIB3YET TEXHOJIOTHIO CKOJIB3SIIIEr0 OKHA UIIN
KOHTPOJIb MOTOKAa, a U HAJEKHOCTH JOJDKEH IojlaraeTcs Ha IPOTOKOJBI Oosiee BBICOKOTO YPOBHs, TO AJsl Hepeladu
UCIIOJIB3YIOTCS CIEyIOIHUE TPOTOKON U METOL!

1. UDP, connection-oriented

2. UDP, connectionless

3. TCP, connection-oriented

4. TCP, connectionless

2. Homep mopra TCP/UDP no3BosieT:

1. VkaseiBarh Hayajo three-way handshake

2. IlepeycranaBnuBaTh CErMEHTHI B IPABUILHOM HOPSJIKE

3. WnentudunupoBaTh HOMEp MaKeTa JaHHBIX, KOTOPBIH MOXKET OBITh TIOCTaH 0€3 MOATBEPIKICHUS
4. IIpocnexxuBarh NeperoBOpsl, MPOXOIAIINE B CETH OJHOBPEMEHHO
3. Ocobennoctu nporokosa UDP: (BeIOpats Tpn)

1. He rapanTupyer 10CTaBKy gedTarpaMm

2. SIBisieTcst MPOTOKOJIOM THIIAa connection-oriented




OOecrnieunBaeT HaIEKHYIO MOJIHOIYIUICKCHYIO Ilepeiady
HanexxHocTh 0OecnieunBaeTcs IPUKIIAIHBIM YPOBHEM
SIBnsieTcs MPOTOKOJIOM THIIA connectionless
Hcnonb3yeT TEXHUKY CKOIbB3SILEro OKHA

ok w

4. E-mail cepBepsI A1s CBSI3M MEXTy COOOM MCTIONB3YIOT CISAYIOIINI IPOTOKOI:

FTP
SMTP
SNMP
TFTP
HTTP
POP

5. Haumenpmuii HoMep OpTa, KOTOPBI MOXKET OBITh JMHAMHYCCKH HA3HAYEH HAa KOHCYHBIN y3€J [PH ero 00paIlieHuH K CepBepy,
Oyzer:

1

63
64
255
1023
1024

6. Jlns mepenauu (aiaoB UCIONB3YETCs CIEAYIOIMIA MPOTOKOI THIa connectionless:

FTP

SMTP

TCP

TFTP

IP

DHCP

UDP

7. JInst 4ero uCnojib3yeTcsl MpUBEIcHHAs HibKe GopmMya -
(a/b/c)(d/e/f)

OTBeTHI

1. jyig ommicaHus MPOLIECCOB OOCTYKUBAHUS BHI30BOB
2. I ONHCAHUS CXEMbI CHUCTEMBI pacrpeIesieHus: HHGOopMaIuu
3. 11 KOMIIAKTHOM 3allMCU MaT€MaTUYECKUX MOJIEIEH

8. Kto siBIsieTcst OCHOBOTIOIOKHUKOM Teopuu Tenerpaduka
OTBeTH

1. T.0,demrn

2. T.Durcer

3. A.Dpmanr

9. YTo mo3BOJISET ONpeAeauTh (HopMysia MEpBOro pacipeaeiacHus Dpaanra

OTBETHI

1. i —o0e cocTosiHuE KOMMYTAIIMOHHON CUCTEMBI, Ha KOTOPYIO TIOCTYMAET MPOCTEUIINI MOTOK BHI30BOB

2. BEpPOSITHOCTH MOCTYIUICHHS i- BBI30BOB HA KOMMYTAITHOHHYIO CHCTEMY

3. BEPOSITHOCTD MIOTEPH BBHI30BOB ITPH OOCITY)KHUBAHHH KOMMYTAIIMOHHOM CHCTEMOW POCTEHINET0 MOTOKA BEI30BOB

10. Ompexenute , MpU KAKOM 3HAYEHUH K MMeeT MeCTO HAaUOOJIbIIIee 3HAUYCHUE BEPOSITHOCTH
Pk(t), ecia AM=9

OTBeTHI

1. k=7

2. k=8uk=9
3. k=9

11. B tabnuiie MapIipyTHU3aIiKl MOXKET COJEPKATHCS clieayromas nHpopMaIws: (BEIOpaTh TPH OTBETA)
Agipeca yCTpoicTB Ha3HaUEHUS

Agpeca cereit Ha3HAUYECHUS

AJipeca HENMOCPEICTBEHHO MPUCOETUHEHHBIX CETeH

MAC-aapeca ycTpoiCcTB Ha3HAYCHWSI

AJZpec cIeIyrouero nepexoaa

A o




6. BxopnHo# unTEepdelic MapipyTHzaTopa

12. B Tabnuie MappyTH3alul MOXKET COJiepKaThes clienyromnas nHpopmarys: (BEIOpaTh TpU OTBETA)

Tun MapupyTU3UpYIOLIEro IPOTOKOJIA
[TpuHIMT HHKATICYIISIIAH

Mertpuka

MAC-anpec ycTpoiicTBa Ha3HAUCHUS
BxomHoit nHTEpdeiic MapmpyTH3aTOpa
BrixonHo# nHTEpdEHc MapIIpyTH3aTopa

ook wnPE

2.2 TunoBble 3aJaHuA 1JId OIICHKH HABBIKOBOI'O 06pa30BaTeJ’[bHOF0 pe3dyjbTara

[IpoBepsiembIit 00pa3zoBaTeNbHBIN PE3yIbTaT !

KO,Z[ 1 HAMMEHOBAHNUE WHANKATOPA JOCTUKCHUA
KOMIICTCHIIMH

O0pa3oBaTeNbHBIN pE3yNbTaT

[IK-4.2: Pa3pabaTsiBaeT MPOEKTHI TOMOJIOTHHA
ceTeld M CHCTeM KOMMYTAIUH, B TOM YHCIIE C
UCIIOJIB30BAaHUEM LIU(PPOBBIX TEXHOIOTHIA

OOydaronuiicss yMmeeT:

-pazpabaTrIBaTh KOH(UTYpAIMOHHBIE (DAaWIBl CHCTEM H ceTeil muppoBoii
MAaKEeTHOM KOMMYTalluH, HACTPauBaTh HAJIAKMBAThH IIPOTPaMMHO-aIapaTHbIe
KOMIUIEKCBI ~CUCTEM UM  CeTed NaKeTHOW  KOMMYTallUH, pacuer
MEXKCTAaHIIMOHHBIX IIOTOKOB METOOOM HOpM TCXHOJIOTHYCCKOT O
IPOEKTUPOBAHMUSI CETEH M KOMMYTAIUU [TAKETOB.

1) IIpoBectu n3MepeHre OCHOBHBIX XapaKTEPUCTHUK TOTOKOB COOOIIECHUI

2) [lath OLICHKY pe3yJIbTaTOB MPOTHO3UPOBAHHS HATPY3KH

3) OnpenenuTs YUCIIO NLTI030B. (KYPCOBOM MPOCKT)

4) OnpenenuTh TPAHCIIOPTHBIA pecypc MOAKITIOUYCHUS TPAHKHHIOBBIX IIUTIO30B K MTAKETHOH CETH M eMKOCTHBIX HOKa3aTeei

MOJKITFOUSHHS. (KypCOBOM MPOEKT)

5) Omnpenenuth TpancnopTHbiil pecype pynkuun S-CSCF, HeoOX0aNMBIiT 1151 00CITy)KUBAHUS BBI30BOB, YUUTHIBAsI TOIBKO OOMEH

coobmenusmu SIP. (kypcoBoi mpoeKT)

6) Omnpenenuth TpancnoptHbiil pecypc Ha [-CSCF aiist obecrieduenust curHaipbHoro oomeHa o SIP, Heo6xoquMoro st

00CITy’)KHBaHUSI BEI30BOB. (KYPCOBOU IPOEKT)

I1K-4.2: PaspabareiBaeT MHPOEKTHl TOMOJOTHI
ceTeil M CHCTEM KOMMYTAIlMH, B TOM 4YHCIE C
UCIIOJIb30BaHHEM LIU(PPOBBIX TEXHOIOTHIH

OOGyuatoniuiics BiajeeT:

[IpakTH4eCKUMH HAaBBIKAMHU COCTABJICHHS MAaTEMATHYCCKHX MOJENCH ceTei
CBSA3M M UX DJIEMEHTOB, KaK CHUCTEM Tejerpaduka, HaBbIKAMH PabOThI C
MaKeTaMy MPHUKIATHBIX MOPOTPaMM MOICIHPOBAHUS CHCTEM U HUPPOBBIX
ceTel MakeTHOW KOMMYTaIuu,

KOH(QHUTYPHPOBaHHUS MaPIIPYTH3ATOPOB M KOMMYTATOPOB.;

1) HpOBeCTI/I CTaTUCTUYICCKOEC MOACIMPOBAHUE TOJIHOAOCTYIIHBIX CUCTEM C IBHBIMU MTOTEPSAMU JJIA:

1) BapuanT: pacrnpenenenue beprymim.

2) BapwuanT: pacmpeneneHie JHrecera — DpJaHra.

3) BapwuanT: pacnpeneneHue DpaHra.
4) Bapwmanr: pacupenenenue [lyaccona.

5) Bapuant: oTprunaTensHOe OMHOMUHAIIBHOE PacIpeeICHHE.
2) TIpoBeCTH CTATUCTUYECKOE MOJIETUPOBAHKIE CUCTEM C OXKHMIAHHEM
IIponeMoHCTpUpPYHTE MaTEMaTHYECKYIO MOJENh CUCTEMBI C OXKHUIaHUEM, OOCTYKHBAIOIIYIO MPOCTEHIIIHIA MOTOK BHI30BOB.
3) Onpenenute BEpOSTHOCTD 3a/ICPIKKH BBI30BA B CHCTEME C OXKUIAHUCM.
4) OnpenenuTe CPEAHIOIO ATUHY OUEPENU B CUCTEMAX C OXKHJIaHUEM.

5) Onpenenute BEPOSTHOCTHIPEBBINICHHUS JJIUHBI

o9epeCar 3aJaHHOI'0 3HAYCHU .

[IK-3.2: PaspabatsiBaet ANTOPUTMBI u
NPOTPaMMBbI pean3aliii MOJIEIIEH, AJIsl OTMCaHUs
(YHKIMOHMPOBaHUS W aHajM3a NoKa3aTesel
paboTBl  TENEKOMMYHHMKAIIHOHHBIX CHUCTEM H
cereif; MIPUMEHSET CHCTEMBI
ABTOMATH3MPOBAHHOTO  IIPOCKTHPOBAHUS  MPU
pa3paboTKe HOBBIX TEIEKOMMYHUKAIIMOHHBIX
CHCTEM M CeTel U HOBBIX TEXHOJIOTHI

OO0yyaronuiicst ymeeT:

- yMeThb pa3pabaTeiBaTh KOH(UTYparMoOHHBIC (aiipl cHCTEM W ceTei
MaKEeTHOH KOMMYTaI1H;

- YyMEeThb HacTpaumBaTh HaJaXHBaTh IPOTrPAMMHO-ANINAPATHBIE KOMIUIEKCHI
CHUCTEM U CeTeH NaKeTHON KOMMYTalHH.

gRrwhE

OIMpPCACIINTC UX HA3HAYCHUC.

[IpuBeauTre KIaccupUKAINIO MAPIIPYTH3ATOPOB MO 00TACTAM MPUMEHEHHS.

IIepeuncnuTe OCHOBHBIE TEXHUUECKHE XapaKTEPUCTUKU MapUIPyTU3aTOPOB.

JlaiiTe XapakTepUCTHKY OCHOBHBIM CEPHSIM MapHIpyTH3aTopoB KommauHuu Cisco.

IIpuBeaure nepeueHs NPOTOKOJIOB MAPIIPYTU3ALMH U JAUTE UM KPATKUE XapaKTEPUCTUKU.

[IpuBeauTe nepeveHs MOAIEPKIUBAEMBIX MAPIIPYTH3aTOpaMHU HHTep(hEiCOB s TOKATBHBIX U II00aTbHBIX CeTEH

6. Yro npou3oHAET B pe3ysbTaTe OTIPABKU 9X0-3alpoca Ha BHYTPEHHUH JIOKaIbHBIN ajpec kommbiorepa PC-A or
MapuipyTu3aTopa uHTepHeT-npoBaiaepa? Ilouemy?




7. Kakue HpO6J’IeMLI MO OBl BO3HUKHYTb, €CJIN OBl ACCATH Y3JIOBBIX KOMIIBIOTCPOB B 9TOH CETH IOMBITAIKNCH

OAHOBPEMCHHO HaJIaJUTh CBA3b Y€PEC3 I/IHTepHeT?

[IK-3.2: PazpabarsiBaet aJITOPUTMBI u
IMpOTpaMMBbl peanu3aluy MoJeNe, 1 ONucaHus
(YHKIMOHMPOBAHUS M aHajM3a IoKa3aTeiel

OO0y4arouuiics BIaIceT:
- HaBBIKaMH pabOThI C MAKeTaMH MPUKIIAJAHBIX POTPAMM MOJCTUPOBAHHS CUCTEM
U CceTell MAaKeTHOW KOMMYTAIlMH, KOH(DUTYpHPOBaHUS MapUIpyTH3aTOPOB H

paboOTBl  TETEKOMMYHHKAIIMOHHBIX CHCTEM U | KOMMYTaToOpOB.
CeTeH; TIPUMEHSET CHCTEMBI | - HABBIKaMH [0 Pa3pabOTKE HOBBIX TEJICKOMMYHUKAIMOHHBIX CHCTEM U CeTeH
ABTOMATH3MPOBAHHOTO  TMPOCKTHPOBAHUS MNpH | JKEIE3HOJOPOXKHOIO TPAHCIIOPTa Ha OCHOBE TEXHOJOTUHM TAKETHOU
pa3paboTKke HOBBIX TEIEKOMMYHHKAIIMOHHBIX | KOMMYTallul

CHCTEM U CETEH M HOBBIX TEXHOJIOTHI

1) Kak BKIIOUHTE PeXXUM KOMaHIHON CTPOKH Ha KOMMYTaTope ?

2) Kak Benmercst JOKYMEHTHPOBAHUE NPOU3BEACHHBIX HACTPOCK?

3) Ompenenuth TpeOyeMyrO TPOU3BOAUTEIBLHOCTE 000PYJOBAHHUS THOKOTO KOMMYTATOpPa. (KYpPCOBOM MPOEKT)
4) Pacuet 060pyI0BaHHs paclpeneIeHHOrO TPAH3UTHOTO KOMMYTAaTopa (KYpCOBO# MPOCKT)

5) Pacuer o6opynoBanus cetu IMS. (KypcoBoii MPOEKT)

MK-3.3: Pa3spabaTbiBaeT cxeMbl OpraHu3aumnm
TENIeKOMMYHUMKALUMOHHbIX CUCTEM U CETEN CBA3M

OOydaronuiicss ymeeT:
- paspabarbiBaTh KOHQUrypalMOHHBIC (AiIbl CHCTEM U ceTei
MaKEeTHOH KOMMYTALHH;

1) Ocuosubie pynkuuu Trusted Hosts

2) Ilpouexypa co3maHus JOBEpEHHOW paboyeil CTaHINHK, ¢ KOTOPOIl pa3pelleHo yIpaBiIeHHe KOMMYTaTOPOM

3) TlocMOTpHTE CIIMCOK JOBEPEHHBIX Y3II0B CETH

4) CosnaiiTe ceTb, U3 KOTOPOH Pa3pelieHo yIpaBICHHEe KOMMYTaTOPOM

MK-3.3: PazpabaTbiBaeT CxeMbl OpraHm3aunm
TENEeKOMMYHUKALMOHHbIX CUCTEM U CETEN CBA3U

OOGyuatoniuiics BiajeeT:

- HaBbIKaMHU pa6OTI>I C TIIak€TaMu MPUKIAIHBIX MIpOTrpaMM
MOJCIHUPOBAaHUS CUCTEM H ceTe MaKeTHOM KOMMYTaluu,
KOH(QUTYpPUPOBaHHS MapIIPyTU3aTOPOB K KOMMYTATOPOB.

1) Paccuutarn MIPONYCKHYIO CIIOCOOHOCTE OAHO3BCHHBIX KOMMYTAallUOHHBIX CUCTEM IIPHU MMOJTHOAOCTYITHOM U HETIOJTHOAOCTYITHOM

BKJIFOUEHUH ITPUOOPOB

2) Paccunratn IIPOIYCKHYIO CIIOCOOHOCTh MHOT'03BEHHBIX OJTHOIIOTOKOBBIX KOMMYTAIMOHHBIX CUCTEM HPU MOJTHOAOCTYITHOM H

HCTIOJIHOAOCTYIIHOM BKIIFOYCHUUN l'IpI/I60p0B

3) PaccunTaTh NPOIMYCKHYIO CIOCOOHOCTH MPU PA3IMYHBIX JUCLUIUIMHAX 00CITYKUBaHUS IOTOKOB COOOILCHHH

1 PA3JIMIHBIX JUCHUILIMHAX 06CJ'Iy>KI/IBaHI/IH IIOTOKOB COO6H.[€HI/II>1

4) Paccuurars MMPOMMYCKHYIO CIIOCOOHOCTH MHOT'OIIOTOKOBBIX (MyJ'IBTI/ICG:pBI/ICHBIX) KOMMYTAlIlMOHHBIX CHUCTEM B CCTAX CBA3U

CJICAYIOLICTO NOKOJICHMS.

2.3. IlepeyeHb BONPOCOB sl MOATOTOBKH 00y4AaIOIIMXCH K NIPOMEKYTOYHOH aTTecTaluu

1) [ToToku BBI30BOB

2) Harpy3ka, e€ u3mepenue, NporHo3MpoBaHue, pacrpeeleHue

3) OO6cyxuBaHKe MPOCTEHIIETr0 OTOKA BBI3OBOB C OTKa3zaMu. [lepBoe pacnpenenenue Jpianra.

4) OO6cinyxuBaHUE MTOTOKA OT KOHEYHOI'O YHCIIa UCTOYHUKOB. Pacnipenenenue DHreera.

5) OO6cyXuBaHKE MOTOKA C TOBTOPHBIMU BBI30BAMH

6) Mertoab! pacueTa MpOMyCKHOM ClTOCOOHOCTH MHOTO3BEHHBIX CUCTEM KOMMYTAIlUU

7) Metoapl pacdera MPOITYCKHOH CHOCOOHOCTH MHOTOIIOTOKOBBIX (MYJIBTHCEPBUCHBIX) CHCTEM
KOMMYTAIIHUH.

8) OCHOBBI KOMITBIOTEPHOTO MOJICITUPOBAHHS CUCTEM TelleTpaduKa

9) [ToToku BHI30BOB

10) JlmutenbHOCTh 00cmykuBaHus. [10TOK 0CBOOOKICHMIA.

11) Omnpenenenue Harpy3ku, e€ OCHOBHbIE MapamMeTpbl. KOHIIEHTpaluss Harpy3ku, yac HauOoJbIei
Harpy3KH

12) Metobl U3MEpeHHs U IPOTHO3UPOBAHUS HArpy3KH, pekoMeHaoBaHHbie MCO-T.

13) O6paboTka pe3ynbTaTOB U3MEPEHUS HATPY3KHU.

14) Tabnuua nporokona pazpeuienus aapecoB ARP cogepxur:

15) Tabnuiy nmpoTokona paspemeHus agpecoB ARP MoXHO TPOCMOTpPETh IO KOMaH/E:

16) Anpec 130.200.255.255 sBnsiercs:

17) JIBonuHbIE €NMHUIBI B MACKE NTOACETH BbIACIAIOT B [P-anpece:




18) Jlnst co3gaHus TTOACETEeH M3 y3JI0BOM "acTh azapeca cetu kiacca C MOXeT ObITh 3aMMCTBOBAHO
MaKCHMAJILHOE YUCIIO OUT:

19) UYactasie [P-aapeca ncnomab3yrores:

20) Kakyto uwacte [P-agpeca Ha3zHaueHHs MapUIPYTHU3aTOpP MCHOJB3YET MNPU OMNPENEICHUU MYTH
nakera’?

21) Kakue yTBepxaeHUS 1al0T MPaBUIIBHOE OMKUCAHUE OOIIECTBEHHBIX aPECOB?

22) 3amanneiid y3en ¢ [P-agpecom 172.30.100.11 m mackoi 1o ymoa4aHHiO OyneT HaXOAWTHCS B
CIEAYIOUIEN CETHU:

23) [Ipu 3auMCcTBOBaHMHU YEThIpEX OUT U3 MOJIS apeca y3Jia MOJCeTel MOKET ObITh CO3/1aHO:

24) W3 npecTaBIeHHBIX aJIpecoB MIMPOKOBEIIATEIBHBIM aipecoM kiacca C Oyzaer:

25) Kaxkoit kmacc ceTeBbIX apecoB IMO3BOJISIET 3aUMCTBOBATh 15 OUT /ISl CO3/1aHMs TIOICETE?

26) [Ipu ucnonbzoBanuu Macku 255.255.240.0 anpecanuu kiacca B s co3nanus cereit u nojacerei
UCIOJIb3YETCS:

27) JBonunomy anpecy 11000000.10101000.11010010. 01101001 cooTBeTCTBYET ClEAYIOIMIMIA
azpec:

28) IIpu wucnonws3oBanuu aapecoB kiacca B s cozmanms 100 mozaceredt HeoOxomumo
CKOH(UTYPUPOBATH CIACAYIOUIYIO MACKY:

29) IIpu wucnonb3oBanum azapecoB kiacca C must co3manus 20 moxcered  HEOOXOIUMO
CKOH(UTYPUPOBATH CIACAYIOUIYIO MACKY:

30) IIpn coszmanuu ceru 192.168.10.0/26 ammuuuctpatop 3aman azapec Ethernet-matepdeiica,
SIBJISIFOLLErOCs LIUTK030M 10 yMoa4aHuto - 192.168.10.63. KoppekTHo 11 3aaHue Takoro ajapeca?

31) PanukanbsHOe pelienue 3agaun paciupenus yucia [P-aapecos, 1oCTynHBIX AJ1s OOLIECTBEHHOIO
(006111e10CTYITHOT0) UCTIOIB30BaHUS, 00ECIIEUNBACT CIEAYIONIAs TEXHOJIOTHS:

32) N3 nepeuncieHHBIX TPOTOKOJIOB CETEBBIMU SIBISIOTCS: (BBIOpATh ABA OTBETA)

33) 3aroy0BOK MakeTa ceTeBOro npoTokoia IP comepxur:

34) [Ipu nHaznaueHum agMuHUCTpaTOpoM IP-ampecoB Ha KOHEUHBIE Y3JIbl 3aJAIOTCS CIIECIYIOIINE
napameTpbl: (BBIOpAaTh TPU OTBETA)

35) [IpoTOKOJIOM aBTOMATH4ECKOT0 Ha3HaueHus [P-a1pecoB yCTpONUCTB SBIsAETCSA:

36) [Iporokonom paszpemienus agpecon (onpenenenus MAC-anpeca o uzBectHomy [P-aapecy y3na

Ha3HAYEeHU) SABIIAETCS

Bormpocs! k 3amuTe KypcoBOro nmpoeKTa

1) Kak onpeznenuts TpeOyemMyro IpOU3BOAUTENLHOCTh 000PYA0BaHHS THOKOIO KOMMYTAaTOpa.

2) Kak omnpenenuts HEOOXOAMMBIN KOMIUIEKT OOOpYAOBaHUS pPACIPEAEICHHOTO TPaH3UTHOIO
KOMMYTaropa

3) Kak onpenenuts He0OX0IMMBIN KOMILIEKT 00opynoBaHus cetu IMS.

3. MeToauyeckne MaTepualibl, ONpeaesionue NPoueIypy U KpUTEPUH OlleHUBAHUS
copMHPOBAHHOCTH KOMIIETEHMH NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTeCTALlUH

Kpurepun ¢popMupoBaHusi OLIEHOK 110 0TBETAM HA BONPOCHI, BHIIOJHEHHIO TECTOBBIX 3aJaHUH

- OICHKAa «OTJIMYHO» BBHICTABISETCS OOYYArOIIEMYCs, €CIM KOJMYECTBO IPABHIBHBIX OTBETOB Ha
Borpockl coctaisier 100 — 90% ot obrmiero o0bEMa 33 JaHHBIX BOIIPOCOB;

- OIICHKA «XOPOII0» BHICTABISIETCS 00YYaIONIEMYCsl, €CITH KOJMYECTBO MPABHIBHBIX OTBETOB Ha BOTIPOCHI
— 89 — 76% ot obmero o0bEMa 3aTaHHBIX BOITPOCOB;

- OIICHKa «YIOBJIETBOPHUTEJBHO» BBHICTABISCTCS OOYYAIONIEMYCS, €CIH KOJIMYECTBO IPaBHIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCHI —/5—60 % 0T 061Iero o0bEMa 3aJaHHBIX BOIIPOCOB,;

- OIICHKA «HEYAOBJIETBOPUTEJbHO» BBICTABIISICTCS OOYYAIOIIEMYCs, €CIH KOJMYECTBO IPABHIIBHBIX
oTBeTOB — MeHee 60% oT 001Iero 0o0bEMa 3aJaHHBIX BOIPOCOB.

Kpurtepun popmMupoBaHusi OLIEHOK 110 pPe3y/JIbTATaM BbINOJHECHUS 3aJaHU I
«OTJINYHO/324TEHO» — CTABUTCS 3@ pabOTY, BHIIOJHEHHYIO ITOJIHOCTBIO 0€3 OINOOK U HEJJOUETOB.

«Xopouo/3a4TeH0» — CTaBUTCS 32 PadOTY, BHIIOIHEHHYIO MTOJHOCTHIO, HO IPY HAIMYHMM B HEH He Ooree
OJTHOM HEerpyOoi OMMOKHU M OJTHOTO HeJoueTa, He Oosee Tpex HeT0UYETOB.



«Y10BJIETBOPUTEILHO/3aUTEHO» — CTABUTCS 32 PadOTy, €CIM 00yYalOUIHiiCs MPaBUIBHO BBITIOJTHHI HE
MeHee 2/3 Bceid paboThl WK JOMYyCTHI HEe OoJiee OHON TpyOoil OMMOKH U IBYX HEAOYETOB, HE Ooyiee OTHOM
rpy0oil U ogHOW HerpyOoi ommuOKu, He Ooyiee TpeX HETrpyObIX OMIMOOK, OAHOW HETrpyO0Oil OMMOKH M JIBYX
HE0YETOB.

«HeynoBjieTBOPUTEILHO/HE 3a4YTE€HO» — CTABUTCS 3a PalOTy, €CIM YHCIO OMHMOOK M HEI0YETOB
MIPEBBICHIIO HOPMY JUTSI OIIEHKH «YIOBIICTBOPUTEIHHOY» WU MPABUIBLHO BBITIOJHEHO MeHee 2/3 Bcei paboThl.

Buowl owubok:

- 2pyoOvle OwuUbKU: He3HAHUe OCHOBHbIX NOHAMULU, NPABUL, HOPM, HE3HAHUEe NPUeMO8 peuieHus 3a0ad;
OWUOKU, NOKA3bLEAIOWUE HENPABUILHOE NOHUMAHUE YCI08USL NPEOTIOHCEHHO20 3A0AHUSL.

- Hezpybbie OwUOKU: HeMOYHOCTU YOPMYTUPOBOK, OnpedeieHuUll; HepayYUOHAIbHBIL 8b100P X00d peuleHus.

- He0ouembl: HepaYUOHAIbHbIE NPUEMbL BLINOIHEHUS 3A0AHUsL, OMOETbHbLE NOZPEULHOCU 8 YOPMYIUPOBKE
8b160008, HEOPEHCHOE BbINOTHEHUE 3A0AHUS.

Kpurtepun ¢gopMupoBaHusi oleHOK MO 3al[HTe KyPCOBOT'0 MPOEKTA

KypcoBoii mpoekrT. - [loctpoenne u pacyet napameTpoB MOJIENN apXUTEKTYPbI CETH CBA3U CIEAYIOIIETO MOKOICHUS
NGN u IMS [DnekTpoHHBIH pecypc] : METO. YKa3. K BBIIL. Kypc. paboTsl s cTya. cretl. 23.05.05 Cuctemsl obecrieueHus
JBHIXXCHHSA I1OC30B, CIICIIUAIN3. TCJ’IeKOMMyHI/IKaH. CUCTCMBI U CETH XK.-A. TPAHCII.

Bce pacdeTs! Ipy BBIOTHEHHH KYPCOBOTO IIPOEKTA JOJDKHEI OBITH CHA0)KEHBI TCOPETHUECKUMHE MOsSICHEHUIMHU. OTCyTCTBHE
MOSICHEHUH K pacyeTaM CUHTAETCs OIHOKOM.

Oman 1

O mno YKa3aHHbBIM HCXOAHBIM JAaHHBIM paCcCHYUTATh MNApaMCTpbl MIUIKO3a AOCTYIA, OIPEACINUTH HGO6X0,I[I/IMO€
KOJIMYECTBO 3THUX IIIKO30B, 4 TAKXKC €MKO- CTHBIC ITOKA3aTC/IN MMOAKIIOYCHUS IMIITHO30B K TpaHCHOpTHOﬁ CCTH,

O 10 yKa3aHHBIM HCXOIHBIM JJAHHBIM PacCUHUTATh ITapaMeTpsl y3ma Softswitch, TpedyeMyro ero mpou3BOIUTEIEHOCTD
Y ITapaMeTphl HOAKIIIOUEHHS K TPAHCIIOPTHOM CETH,

O HapucoBaTh CTPYKTYpHYyI0 cxeMy ¢parmenTa cetn NGN, HCHONIB3ysS HOMEHKIATYpPY pealbHOr0 000pyJOBAHUA,
OIHCaHKHe KOTOPOro HY>KHO HAlTH Ha COOTBETCTBYIOUINX caiiTax VIHTepHET B CBOOOAHOM IOCTYIIE.

Oman 2

O 10 yKa3aHHBIM HCXOJHBIM JAHHBIM PacCUUTATh MapaMeTpbl KaX/J0- I'o [IUI03a U UX YUCIIO, a TAKKE EMKOCTHBIC
MOKa3aTeI! MOAKIIOYeHNS K TPaHC- HOPTHOU CeTH,

O 10 yKa3aHHBIM MCXOJHBIM JIAHHBIM PAacCUMTATh IapaMeTpbl THOKOI0 KOMMYTATOpa, €r0 MPOU3BOIUTEIEHOCTD U
rapaMeTphl MOKIIOYSHNS K TPAHC- IIOPTHOM CETH.

Oman 3

O MO0 yKa3aHHBIM HCXOJIHBIM JAHHBIM PACCYMTATh TPAHCIOPTHBIM pe- Cype, HEOOXOIMMBIN JUIS B3aUMOIEUCTBUS
S-CSCF u ocTanbHBIX CETEBBIX dJie- MEHTOB,

O TIO YKa3aHHBIM HCXOJHBIM JAHHBIM PAcCUMTaTh TPAHCIOPTHBIA pe- Cypc, HEOOXOAMMBIN AJisi B3auMojeicTBus I-
CSCF m ocTaJIbHBIX CETEBBIX 3JIe- MEHTOB,

O Ha NPEAJIOKEHHYIO CTPYKTYPHYIO CXeMY CETH HAHECTH MOJTyYCHHBIE
pe3yIbTATHL

«OtanuHoy» (5 0aIIOB) — MONYyYal0T 00yYaroIMecs, CaMOCTOSTENLHO BBIMOJIHUBIINE U O(OPMUBIIKE KypCOBOU
MIPOEKT B COOTBETCTBHH C MPEABSBISIEMBIMUA TPEOOBAHUSMH, B KOTOPOM OTPAXEHBI BCE HEOOXOAWMBIC PE3yJIbTAThHI
MIPOBEJICHHBIX pacueToB 0e3 apu(hMETHIECKUX OMIMOOK, C/IeIaHbl 0000IIAIOIINE BHIBOIBI, @ TAKIKE TPAMOTHO OTBETHBILINE
Ha BCE BCTPEYHBIE BOIPOCHI MIPEMOIaBATEIS.

«Xopouo» (4 Oanna) — moay4aroT 0OydaromIMecs,, CaMOCTOSTENFHO BBHIMOJIHUBIINE U O(OPMUBIINE KypCOBOM
MPOEKT B COOTBETCTBUU C TIPEABSBISIEMBIMH TPEOOBAHHSIMHU, B KOTOPOM OTPaXKEHBI BCE HEOOXOAMMBIE PE3yJIbTaThI
MPOBEICHHBIX PACYeTOB, CJelaHbl 00oOmIaronMe BhIBOABL. [IpH 3TOM mNpH OTBETaX HA BOMPOCHI IPENoJaBaTENs
o0yyJaronuiics JomycTui He 0oJiee 0JHON rpy0Ooii OIMOKY MM IBYX HErpyObIX OIHOOK.

<<y):[OBJ'IeTBOpI/ITeJ'IBHO» (3 6aJ'IJ'Ia) — MOJy4YaroT 06yqa}0mnecs;, CaMOCTOATCIIbHO BBIIIOJITHUBIINE K Oq)OpMI/IBH_II/Ie
KprOBOﬁ IMPOCKT B COOTBCTCTBHUU C MNPCABABIACMBIMU TpC6OBaHI/I$IMI/I, B KOTOPOM OTpaKCHbI BCC HCO6XOI[I/IMLI€



pe3yIbTaThl MPOBEJICHHBIX PACYETOB, CIEIaHbl 0000IIatonue BEIBOABL. [Ipy 3TOM pu 0TBETaX Ha BOMIPOCHI IIPEHOIaBaTENs
00yYaIOIIUICS JOMYCTHII IBE-TPU IPyObIe OMINOKH WJIH YEThIPE HErPyObIX OLIHOOK.

«Hey,[[OBJ'IeTBOpI/ITCHLHO)) (O 63.J'IJ'IOB) — CTaBHUTCA 3a KprOBOfI IMPOCKT, CCJIN YUCJIO OIIHOOK U HEAO0YCTOB ITPCBBICUIIO
HOPMY UISI OUECHKH «YJOBJIECTBOPUTEIILHOY, oo pa60Ta BBIIIOJTHCHA O6y‘laIOH_[I/IMC$I HC CaMOCTOATCIIBHO.

Kputepun ¢popmupoBanusi 0eHOK M0 IK3aMeHY

«Otamano» (5 0amioB) — OOyYarOIIMIACS NEMOHCTPHPYET 3HAHHE BCEX pa3[elioB HM3y4aeMOW JHUCIUTUINHBL:
coJiepkaHue 0a30BBIX TOHATHUH W (PYHIAMEHTANBHBIX TPOOJEM; yMEHHE W3JlaraTh MPOTPAMMHBEIN MaTepuai C
JIEMOHCTpAIlMel KOHKPETHBIX MpuMepoB. CBOOOMHOE BIIAJICHUE MATEPHAIOM JIOJDKHO XapaKTePH30BAThCS JIOTHUECKOU
SICHOCTBIO ¥ YETKUM BHJICHHEM ITyTei MPUMEHEHHS ITOyYCHHBIX 3HAHUN B TPAKTUYECKOH IEATETHHOCTH, YMEHHEM CBA3ATh
MaTepuai ¢ APYruMU OTPACISIMH 3HAHUS.

«Xopomo» (4 Oamma) — oOydwaromuiicss NEMOHCTPHPYET 3HAHMS BCEX PAa3leliOB W3y4aeMOW AWMCIHILUIMHBIL:
coJiep>kaHue 0a30BBIX MOHATHH M (yHIaMEHTAJbHBIX MpoOJeM; MpHOOpesl HeOOXOAMMble YMEHHUS W HaBBIKH, OCBOWII
BOIIPOCHI IPAKTHYECKOT0 IPUMEHEHUS [TOMYICHHBIX 3HAHUN, HE JOMYCTHI (PaKTHUECKUX OIIMOOK P OTBETE, 1OCTATOYHO
MOCJIEIOBATEIFHO W JIOTMYHO M3JIaraeT TEOpeTHUYECKHH MaTepHal, IOMycKas JHIIb HEe3HAYUTENbHbIC HapyIICHUs
MOCJIEI0BATEIbHOCTH H3JIOKEHUsI M HEKOTOphle HETOYHOCTH. TakuMm 00pa3oM MJaHHas OLIEHKA BBICTABIISIETCS 3a
[IPaBUJIbHBIN, HO HEJOCTATOYHO ITOJIHBINA OTBET.

«Y noBneTBOpUTENHHO» (3 0amma) — OOyJaroIIUiACS JEMOHCTPUPYET 3HAHWE OCHOBHBIX PAa3JIENOB IMPOTPaMMBI
M3y4aeMOro Kypca: ero 0a3oBbIX MOHATHH U (pyHIaMEHTaIbHBIX MpodiieM. OHaKo 3HAaHUE OCHOBHBIX MPOOJIEM Kypca He
MOJIKPEIUISIOTC KOHKPETHBIMUA MPAKTUYCCKUMH TMPUMEPaMH, HE TOJHOCTHIO PACKPHITA CYIIHOCTh BOIMPOCOB, OTBET
HEJIOCTATOYHO JIOTHYCH W HE BCET/Ia MOCIICA0BATEIICH, IOMYICHBI OIMMOKH U HETOYHOCTH.

«HeynosnerBopurenpao» (0 OammoB) — BBICTABISETCS B TOM CiIy4ae, KOT/Ia OOYYarOIIMKCS IEMOHCTPHPYET
(parMeHTapHbIC 3HAHKUS OCHOBHBIX Pa3eIOB MIPOrpaMMbl H3y4aeMOro Kypca: ero 0a30BbIX MOHITUN U ()yHIaMEHTATbHBIX
npobuieM. Y 3K3aMeHyeMOro c1ab0 BbIPakeHa CIOCOOHOCTH K CAMOCTOSATEIbHOMY aHATNTUYECKOMY MBIIUIEHHUIO, UMEIOTCS
3aTpyJAHEHHS B M3JIOKEHUH Marepuaja, OTCYTCTBYIOT HEOOXOANMBIE YMEHHS M HABBIKH, JOIYIIEHBI IpyOble OMIMOKH U
HE3HAHUC TCPMHUHOJIOINH, OTKa3 OTBCYATh HA JONOJHUTCIIBHBIC BOIIPOCHI, 3HAHNE KOTOPBIX HeO6XOI{I/IMO JJIA TIOJTY4YCHU A
TIOJIO’KUTEIBHON OIIEHKH.
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