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1. TACHIOPT PABOYEM ITPOT'PAMMBI
HNPOPECCHUOHAJIBHOI'O MOAYJIA

IIM.01 YyacTre B NPOEKTHPOBAHUHU CeTeBOM HHPPACTPYKTYPbI

1.1. O6a1acTh NpUMeHEHUs] IPOTrPaAMMbI
PabGouass mporpamma mpodeccuoHampHOro MoAyis (mamee mnporpamma [IM) —
SBJIIETCSI YacThbl0 OCHOBHOM mpodeccroHanbHOi 00pa3oBaTeNbHON MPOrpaMMbl
(mporpaMMbl TIOATOTOBKM CIIELMATUCTOB CpPEHETO0 3BEHAa) B COOTBETCTBUU C
denepalbHBIM  TOCYIapCTBEHHBIM  O0Opa30BaTENbHBIM  CTAaHAAPTOM  CPEIHETO
npodeccuonansHoro obpaszoBanus 1o crneruaidbHocTH 09.02.02. KommbroTepHbIe
ceTH / YKpyNHEHHas Tpynna mnpodeccrii, CHenualbHOCTEH W HampaBlIeHUN
noaroroku (YI'C) 09.00.00 Mudopmatrika ¥ BBIUUCIUTENIbHAS TEXHHKA B YacCTH
OCBOEHHSI OCHOBHOTO BUJa podeccruoHanbHou nesarensHocT (BIT):
VYyacTue B IpOEKTUPOBAHUH CETEBOM MH(PPACTPYKTYPHI
U COOTBETCTBYIOIIUX IpodeccronanbHbix komnereHuuit (I11K):
1. IIK 1.1. BbInosHATh NPOEKTUPOBAHUE KaOEIbHOM CTPYKTYpPbl KOMIIBIOTEPHON
CETH.
2. TIK 1.2. OcymiecTBiaTh BbIOOP TEXHOJOTHUH, UHCTPYMEHTAIBHBIX CPEICTB U
CPEICTB BBIYUCIUTELHOM TEXHUKU MPU OpraHU3alMu Ipolecca pa3paboTKU U
UCCIIEIOBaHMSI 0OBbEKTOB MPO(HECCUOHATIBHOMN NeATEIbHOCTH.
3. TIIK 1.3. OGecneunBaTh 3amuTy HHPOPMALUU B CETU C KCIOJIH30BAHUEM
MPOrpaMMHO-AMNIAPATHBIX CPEACTB.
4. IIK 1.4. IlpuHumare y4yacTME B NPUEMO-CHATOYHBIX HCIBITAHUAX
KOMITBIOTEPHBIX CETEN U CETEBOr0 00OPYAOBAHMS PA3IMYHOIO YPOBHS U B OLIEHKE
KauecTBa U SKOHOMUYECKON 3((PEKTUBHOCTH CETEBOW TOTIOJIOTHUH.
5. TIK 1.5. BpInoaHsATh TpeOOBaHUS HOPMATHUBHO-TEXHUYECKOW TOKYMEHTAIUH,
UMETH ONBIT 0(OPMIICHHUS TPOSKTHON TOKYMEHTALIUU.

1.2. e 1 3agaum MoayJisl — TPeOOBAHMA K Pe3yJIbTATAM OCBOCHUSI MOXYJIS
C wnenpio OBJANECHHS YKa3aHHBIM BHUAOM MNPO(ECCUOHATBHOM JESITeIbHOCTH U
COOTBETCTBYIOIIMMHU NPO(ECCHOHATBHBIMA KOMIIETEHIIUSIMH O0YYarouiicst B X0.1e
OCBOEHUS MPOPECCUOHATBHOIO MOYJISL JOJIKEH:
UMeTh IPAKTHYECKUI ONBIT:
- MPOEKTUPOBAHUS APXUTEKTYpbl JIOKAIBHOM CETH B COOTBETCTBHM C
MMOCTaBJICHHOM 3aJ1aueii;
YCTaHOBKHM M HACTPOMKH CETEBBIX NMPOTOKOJIOB U CETEBOT0 00OPYIOBaHUS B
COOTBETCTBUM C KOHKPETHOW 3a1aueii;
- BbIOOpa TEXHOJOTMH, HWHCTPYMEHTAJIBHBIX CPEACTB NpPU OpraHU3alMU
npoliecca ucciaeAoBaHusi 0OBEKTOB CETEBOM MH(PPACTPYKTYPHI;
- o0OecriedeHHsI 1IEJIOCTHOCTH pPE3EpBUPOBAHUS MHGOPMAILIMK, HCIOIb30BAHMS
VPN;
- YCTaHOBKHU U OOHOBJIEHUSI CETEBOI0 MPOTrPAaMMHOTO 00ECIICUEHUS;
- MOHUTOPWHIa IPOU3BOJUTENBHOCTH CEpBEpa M  MPOTOKOIUPOBAHUS
CHUCTEMHBIX U CETEBBIX COOBITHUH;



HCIIOJIb30BaHUA CIICOMaJIbHOI'O MporpaMMHOI0 obecrnieueHus 1A
MOACIUPOBAHUA, IIPOCKTUPOBAHUA U TCCTUPOBAHNUA KOMIIBIOTCPHBIX ceTeﬁ;

O(I)OpMJ'IeHI/IH TEXHUYECKOM JOKYMCHTAIIUH,

yMeTh:

MIPOEKTUPOBATH JIOKAIBHYIO CETh;

BBIOMPATH CETEBBIC TOMOJIOTUY;

pPacCUMTHIBATH OCHOBHBIE IMTAPAMETPHI JJOKATBHOM CETH;

YUTaTh TEXHUYECKYI0 W IMPOEKTHYIO JOKYMEHTAIMI0 [0 OpraHU3aLMH
CErMEHTOB CETH;

NPUMEHSATH AITOPUTMbI TOMCKA KpaTYaiIlero myTu;

IUTAHUPOBATh CTPYKTYpPY CETH C TIOMOINbIO Tpada C ONTUMAIbHBIM
PACIIOJIOKEHUEM Y3JI0B;

UCITI0JIb30BAaTh MaTEMaTUYECKUI arlrapaT Teopuu rpados;

KOHTPOJIUPOBATh COOTBETCTBUE pa3pabaThIBA€MOro MPOEKTa TEXHUYECKOH
JOKYMEHTAIINH;

HacTpauBaTh mpoTtokon TCP/IP u wucnons3oBaTh BCTPOEHHBIE YTHUIUTHI
OIEPaIlMOHHOM CUCTEMBI JUISl TUATHOCTUKU pab0TOCIIOCOOHOCTH CETH;

UCIIOJIb30BaTh MHOTO(YHKIIMOHAIbHBIE PUOOPBI U MPOTrpaMMHbBIE CPEJCTBA
MOHUTOPHUHTA;

IPOrpaMMHO-AIIAPATHBIE CPECTBA TEXHUUYECKOTO KOHTPOJIS;

UCIIOJIb30BaTh TEXHUYECKYIO0 JUTEPATypy M HUH(OPMAIMOHHO-CIIPABOYHbBIE
CUCTEMBI JIJIsl 3aMEHBI (MIOUCKA aHAJIOIOB) YCTapeBIIEro 000pyA0BaHUS;

3HATb:

oOLIMe NPUHIIMIIBI TOCTPOEHUS CETEM;

CETEBBIE TOIOJIOTHH;

MHOTOCJIOKHYI0 Mozeib OSI;

TpeOOBaHMS K KOMITBIOTEPHBIM CETSIM;

apXUTEKTYPY MPOTOKOJIOB;

CTaHIAPTU3ALUIO CETEN;

ATanbl MPOCKTUPOBAHUS CETEBON HHPPACTPYKTYPHI;

TpeOOBaHUS K CETEBOM 0€30IaCHOCTH;

OpraHu3alyio padoT MO BBOJAY B JKCIUTyaTallMl0 OOBEKTOB M CETMEHTOB
KOMIIBIOTEPHBIX CETEM;

BEPOSITHOCTHBIE M CTOXACTHYECKHUE MPOIIECCHI, DIEMEHTHI TEOPUU MAacCOBOIO
0oOCy’KMBaHUSl, OCHOBHBIE COOTHOILIEHUS TEOPUU oOuepelei, OCHOBHbBIE
MOHSATHUS TEOpUU IpadoB;

aJITOPUTMBI TTIOMCKA KpaTYalIero myTu;

OCHOBHBIE TTPO0JIEMBI CHHTE3a rpad)oB aTak;

NOCTPOEHUE aJEKBATHON MOJIEIIN;

CUCTEMBI TOIOJIOTMYECKOr0 aHAJIN3a 3aIUILEHHOCTH KOMITBIOTEPHOM CETH;

apXUTEKTYpY CKaHepa 0e30MacHOCTH;

DKCIIEPTHBIE CUCTEMBI;

0a30BbI€ MTPOTOKOJIBI U TEXHOJIOTUU JTOKAJIbHBIX CETEH;



IIPUHLIAIBI IOCTPOEHUS BBICOKOCKOPOCTHBIX JIOKAJIbHBIX CETEM;
OCHOBBI IPOEKTUPOBAHMS JIOKAJIBHBIX CETEH, OECHpPOBOJHBIE JIOKAJIbHBIE

CETH;

- CTaHzapTbl KaOeseil, OCHOBHBbIE BHJBl KOMMYHHMKAI[MOHHBIX YCTpPOMCTB,
TEPMUHBI, MOHATUSA, CTAHAAPTHl M THUIIOBBIE AJIEMEHTHI CTPYKTYPUPOBAHHOU
Ka0enbHON CUCTEMBI: MOHTaX, TECTUPOBAHHUE;

- CpEeACTBa TECTUPOBAHHUS U aHAIIN3A;

- OpOrpaMMHO-AIIAPATHBIE CPEACTBA TEXHUYECKOTO KOHTPOJIS;

- OCHOBBI JUaTHOCTUKH KECTKUX JUCKOB;

- OCHOBBl W TOPSAOK pE3EpBHOrO KomupoBaHus uHpopmanuu, RAID

TE€XHOJIOTUH, XPaHWJIUILA JTAHHBIX.

1.3. PexoMeHayemMoe KOJHYECTBO YaCOB Ha OCBOCHHE IPOrPaMMbI
npo¢ecCuOHATIBLHOTI0 MOTYJIS:

Bcero — 648 yac, B TOM YHCIIC:

MaKCUMaJIbHOW y4eOHOM Harpy3ku o0yudaromerocst — 468 yac, BKItoyasi:
00s13aTeNbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs: — 324 yac;
CaMOCTOATENBbHON paboThl oOyvarouierocs — 144 gacos;

y4eOHOM U MPOU3BOJICTBEHHOU MpakTUKU — 180 yacos.



2. PE3YJIBTATBI OCBOEHHUSA NTPOPECCUOHAJBHOI'O MOAYJIA

Pe3ynpTaToM OCBOEHHS TMporpaMMbl MNPOGECCHOHAIBHOIO MOMIYJS  SIBISETCA
OBJIaJIcHHE OOYyYaroUMMHUCA BHUJIOM NpO(EeCCUOHATBHOM NEeATEeIbHOCTH YuacTue B
MPOCKTUPOBAHUH CETEBON HH(PPACTPYKTYpPHI, B TOM YHUCJIE MPOPECCHOHATLHBIMH
(ITK) u o6mmumu (OK) KoMTIeTeHITSIMHA

Kon HauMeHoBaHMe pe3yJbTaTa 00y4eHUst

[IK 1.1. | BoImoaHATe NpPOEKTHPOBAaHHWE KaOEIbHOM CTPYKTYphl KOMIBIOTEPHOU
CeTn

I[IK 1.2. | OcymiecTBasTh BBIOOp TEXHOJOTHMH, WHCTPYMEHTAJIBHBIX CpPEICTB U
CPEICTB BBIUMCIUTEIBHOW TEXHUKM TpU OpraHU3alluu Ipolecca
pa3pabOTKM W HCCIENOBaHUS  OOBEKTOB  MpodhecCHOHATBHOU
NEATEIIBHOCTH.

I[IK 1.3. | OGecneunBarh 3ammry HWHGOPMAIIMM B CETH C HCIOJIb30BAHUEM
MPOTpaMMHO-aNnapaTHbIX CPEJCTB

IIK 1.4. | [IpuHMMAaTh y4acTue B MPUEMO-CAATOYHBIX MUCIBITAHUAX KOMIIBIOTEPHBIX
CeTe M CeTEeBOr0 OOOpYNOBAaHUS PA3IMYHOIO YPOBHA U B OLIEHKE
KauecTBa U SKOHOMUYECKON 3(P(HEKTUBHOCTH CETEBOM TOMOJOTHH.

I[IK 1.5. | Bemmonusate TpeOOBaHUS HOPMATUBHO-TEXHUYECKOW JOKYMEHTAIIUH,
UMETh OMBIT 0(hOPMIICHUSI TPOCKTHOM TOKyMEHTAIUH.

OK 1. [loHumarh CymIHOCTh U COLMAJIBHYIO 3HAUMMOCTh CBOEW Oynyiiei
npodeccun, MposIBIATH K HeW YCTOMYMBBIA HHTEPEC.
OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JE€ATEIbHOCTb, BBIOUPATh THIIOBHIE

METO/bl U CHOCOOBI BBIMOJIHEHUS! MPOPECCUOHANBHBIX 33/1ay, OLICHUBATh
uX 3QHEKTUBHOCTh U KAYECTBO.

OK 3. [IprHMMaTh pemeHuss B CTaHAAPTHBIX M HECTAHNAPTHBIX CUTYALUAX H
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcyIIecTBIATh TOMCK M UCITOIb30BaHUE HH(POPMAITUH, HEOOXOIUMON JIJIst
s pexTUBHOTO BBITIOJTHEHUS npodeccruoHaIbHBIX 3ajaad,
po(eCcCHOHATLHOTO U JIMYHOCTHOTO Pa3BUTHSL.

OK 5. Ucnionp3oBath WHOOPMAIMOHHO-KOMMYHUKAITMOHHBIE TEXHOJOTUU B
po¢eCCUOHATILHON JIEATEIIbHOCTH.

OK 6. PaGotath B KOJUIEKTUBE U B KOMaHAe, 3(P(GEeKTUBHO o0OmIaThCs C
KOJIJIETaMU, PYKOBOJICTBOM, TOTPEOUTEIISIMHU.

OK 7. bpate Ha ce0s1 OTBETCTBEHHOCTh 3a pabOTy UIEHOB KOMAaHJbI
(MOTYMHEHHBIX ), 32 PE3YJILTAT BHITTOJTHCHHMS 3aJaHUM.

OK 8. CaMocCTOSITETPHO ~ OMpPENeNsaTh  3adaud  MpPO(PECCHOHABHOTO U

JIMYHOCTHOTI'O pa3BUTHUA, 3aHHUMATLHCA CaMOO6paSOBaHI/IeM, OCO3HAaHHO
IUIAHUPOBATD ITOBLIIICHHC I(BaIH/I(I)I/IKaI_[I/II/I.

OK 9. OpueHTHpOBaTBCA B  YCIOBHUSAX YacTOM CMEHBl TEXHOJOTWH B
npodeCCUOHATILHON JEATEIbHOCTH.




3. CTPYKTYPA U COAEP KAHUE ITPOPECCHOHAJBHOI'O MOAYJIA

3.1. TemaTuuyeckuii mjiaH NpophecCHOHAIBHOT0 MOILYJIA

O0bem BpeMeHHU, OTBe/ICHHbI HA OCBOEHUE MpakruKa
MEKIUCIUTIIHHAPHOTO Kypca (KypcoB) P
CamocrosTenbHaAs
Bcero Obs13aTesibHAsA ayMTOPHAsA YuyeOHas paGora
Kob! 4acoB Harpy3ka o0y4aromerocs ofyaalomerocs IponssoicTBenNas
HanmenoBanus pa3genoB (maxc.
npogdeccuoHATbHBI B T.4. (10 npoduiro
. Nnpo¢ecCHOHAIBLHOT0 MOLYJIS yuebHas B T.4., B T.4., YueOunas,
X KOMIeTeHIHii e J1a60paTopHbIe CHENHATBHOCTH),
py3ka u | Bceero 6 KypcoBast | o KypcoBasi JacoB 4ACOB
npakmuxu,) , PavOTHI pa6ora cero, pa6Gora
NpaKTHYecKue 4acoB
4acoB SAHSTHS (npoekr), (npoekr),
’ 4acoB 4acoB
4acoB
1 2 3 4 5 6 7 8 9 10
K. 1.1-1.5 MJK.01.01. Opraau3anusi, IPUHIHAIbI
nocTpoeHusi U PyHKIUUOHUPOBAHUS 306 216 84 24 90 - -
KOMIIbIOTEPHBIX ceTeil
MJIK.01.02. MaTeMaTH4YeCKHUii 72
anmapar JUisi HOCTPOeHus! 162 108 54 - 54 - -
KOMIIbIOTEPHBIX ceTeil
IIK.1.1-1.5 YI1.01Y4yeOHasi npaKTHKA, 9aCOB 72
K. 1.1-1.5 [pousBoacTBeHHAs] IPAKTHKA (110
108 108
npoduiio cnenuaJIbLHOCTH)
Beero: 648 324 138 24 | 144 | - 72 108




3.2. Conep:xkanue o0yueHus1 no npodeccuonaabuomy moxay.awo (ITM)

HaumenoBanmue paszaenoB | CoaepkaHue yueOHOro MaTepuaJia, iabopaTtopHbie padoThl 4 NpakTHYecKue 3ausaTus, | O0beM | YpoBeHb
npo¢eccHOHATBHOTO CaMOCTOsITe/IbHAS padoTa o0yuyauuxcs, KypcoBasi padbora (poeKT) 4YacoB | OCBOEHMS
moayJs (IIM),
MEKTUCIUTITHHAPHBIX
kypcoB (M/IK) u Tem
1 2 3 4
Pa3nen 1. OcBoeHne NPUHIMIIOB MOCTPOEHUs M (PYHKIIHOHUPOBAHHMSI KOMIILIOTEPHBIX ceTeil 306
MJIK.01.01. Opranu3auus, NpMHIUNBI IOCTPOCHUSI M (PYHKIIMOHMPOBAHHUS KOMIILIOTEPHBIX CeTeH 270
Bsenenue 2 1
Tema 1.1. O6mue npuHimnsl | ComepKaHue 38
MOCTPOCHUS ceTe 1 CereBble TONOJIOTHH 1

duznyeckas Tonosiorus (KoJplo, 3B€3/a, uHa). Jlornueckas TONoaorusl.

2 DTajoHHAs MOJIE/Ih B3aUMOJICHCTBUS OTKPHITHIX crcteM OSI|
3 Crannaptel kabemnei
KoakcuanpHbIil KaOelb.
4 Crannmaptsl kabenei
Buras napa. OnToBOJIOKOHHBIN Kabeb.
5 Tuns! uaTepdheiicoB JaHHBIX
[Iepenaua makeroB. [lepenaya siyeex.
6 TpeboBaHMsI K KOMIIBIOTEPHBIM CETIM
7 CranmapTuzanus B KOMIIBIOTEPHBIX CETSIX
8 DTanbl IPOSKTHPOBAHUS CETEBON HHPPACTPYKTYPHI.
9 OO01re NpUHIKIIBI TOCTPOEHUSI CETEH.
10 DTanbl IPOSKTHPOBAHUS CETEBON HHPPACTPYKTYPHI.
11 dusnueckas | JIOTHYECKas CBs3b 000PYIOBaHUS B CETH.

B3aumoneiictBue nporpaMMmHbIX KomrnoHeHTOB B ¢Bsi3H I1K. Texnosnorus Ethernet.
12 Texnonorust TokenRing. ®usuyeckuii ypoBenb TexHonoruu FDDI.

13 CpaBHUTENBHBIN aHATN3 TEXHOJIOTH.

TexunonorusFastEthernetu 100 VG-AnyLan

14 Texuonorust GigabitEthernet. Texuonorus FDM, TDM,WDM. Cetu PDH, SDH u
DWDW.




1 2 3
IIpakTHyeckue 3aHATHSA 46
1 BBoaHbIM HHCTpYKTaX MpHu paboTe C KOMIBIOTEPHBIMU CETAMU
HccenenoBanue TONOJIOTUN CETH.
2 Ethernet unu 06xum RG-45
3 BbInonHeHnss MOHTaKHBIX paboT ¢ KOAKCHAIbHBIM KabelleM
4 BbInonHeHNs: MOHT2XHBIX pabOT C BUTOM Mapoii.
5 BbInosHeHNs: MOHTaXKHBIX pabOT C ONTOBOJIOKOHHBIM KaOeJIeM.
6 ApryMeHTanus 1 BbIOOP TOTOJIOTUH JIJIsl KOHKPETHOTO CITy4asl.
7 Pacuér OCHOBHBIX IapaMeTPhl JIOKAIBHON CETH
8 OTtanbl NPOEKTUPOBAHMSI CeTEBON MH(PPACTPYKTYPhI OT/IeNA.
9 Crioco0bI KOMPOBaHMS AAHHBIX JJIsI IEPEIadu TI0 JIMHUSM CBS3H.
10 RAID-texnonoruun
11 | Pacuér xondurypaumu cern Ethernet.
12 | CoBMecCTHOE UCIIOJIb30BaHKE NANOK B JIOKAJIbHOM CETH.
13 | Hactpoiika 6ecripOBOJHBIX KaHAJIOB CBSI3H.
14 | KomOuHMpoBaHHAs IPOBOIHO-0ECIPOBOIHAS AIEKTPOCBS3b.
Tema 1.2. CeTeBoil ypoBeHb Conep:xaHue 38
KaK CPEACTBO MOCTPOEHHUS 1 [Tepenaromiee 000pya0BaHNE JTOKAIBHBIX CETEH
OonbIINX ceTeit Ceresble anantepsl. [ToBropurenu. CereBble KoOMMyTaTOphl. KOHIIEHTpATOPBI.
Moctsl. Mapmpytuzaropsl. Moctel-mapupytusaropsl. Hmro3sl.
2 Iepenaromiee 060pynoBaHKe ITOOATBHBIX CETEH
Mynesrutuiekcopsl. Apantepsl ISDN. Moaemsr u mapmpyruzatopsr DSL. Cepsep
J0CTyHa.
3 [TpoTOKOJIBI TIOKATBHBIX CeTEH
IPX/SPX, NetBEUI, AppleTalk, SNA, DLC, DNA.
4 Texnonorus ATM
5 ITpotokon TCP/IP
Oynkiumonuposanue nporokosa TCP. dynkunonuposanue nporokoia UDP.
Oynkimonuposanue mpotokoina |P. [TpuHIume! padoTs! mpoTokomna IPV6.
6 JIMCTaHIIMOHHOE YIIPaBJICHNE KOMITBIOTEPOM
VYupasnenne Radmin. lucranimonnoe ynpasienue kommbsiotepom NetOp.
VYupasienue uepes RemoteDesktopControl.

10



2

[Mpuanmn padboTsl cHUbGGEpOB
Omnpenenenue noruna s moutsl. [lepexsar nakeroB ARP, TCP, DNS, HTTP,
ICMP, NBNS.

[Tpuknaausienporokossicteka TCP/IP
Telnet, File Transfer Protocol (FTP), Trivial File Transfer Protocol (TFTP), Network
File System (NFS).

JlnarnocTuka JIOKaJIbHbIX KOMIIBIOTEPHBIX CETEU
Meroapl IMarHoCTUKH. J{lnarHocTudeckoe nporpaMMHoOE 00ecTieueHue.

10

[IpuuuHel nepeBosa ceteit Ha HUGPOBYIO TEXHOJIOTHIO. JIucCKpeTHAsT MOAYIISIUS
AQHAJIOTOBBIX CUTHAJIOB

11

Hudposoe koarpoBaHue TucKpeTHON HHPopMauu. Turbl 1UPPOBHIX KaHAIOB.
ITepcriekTHBBI 1TU(POBU3AIMK B3AaUMOYBSI3aHHON CETH CBSI3H.

IlpakTH4yecKkue 3aHATHSA

M3ydyeHne TEXHUYECKUX XapaKTEPUCTHK aJanTepa U MapuipyTU3aTopa.

Hacrpoiika npotokomna TCP/IP.

Vcrionb30Banue nmpukiIagHoro npotokosa Telnet.

JIMCTaHIIMOHHOE YyIPaBIE€HUE KOMIIBIOTEPOM.

Vcnonp30BaHue NpUKiIagHOro nporokoua FTP.

Hacrtpoiika ¢punsrparmu TCP/IP.

W3yuenue nmportokoina IP.

Paznoxenue IP o moacersm.

OO |N|O|OTBWIN -

N3ydyeHue u HaCTpOKKa KOMMYTaTOpPOB CETEM.

=
o

W3ydyeHue n HacTpoiiKa MapuIpyTH3aTOPOB.

24

Tema 1.3 TexHomoruu
JI00AJIBHBIX ceTeil

Cone

PKAHUE

IIporpamMMHas cTtpyktypa cetu OBM.

Tunel kananoB cBsi3u. CriocoOwI epeaur HHPOPMAIUHA U MOTYJISIIAHN.

XapaKTepI/ICTI/IKa OCHOBHBIX TCIICKOMMYHUKAIIMOHHBIX CCPBUCOB

OcHoBbl TexHosioruu ISDN.

gl B~ WO DN

CeTu nakeTHOU KOMMYHUKaIlUA

30

11



I[MpakTuyeckue 3aHATHS

1 daitnoBas cucrema, cucremMa KoMaH, uureprperatop koman BASH.

2 Kondurypuposanue cepepa goMmeHHbIX UMeH DNS.

3 MopenupoBanue u ananu3 cereii B cpene PacketTracer.

14

Camocrositeabnas padora mo MUK 01.01.

Cucremarnueckast popabOTKa KOHCIIEKTOB 3aHATHH, y4eOHOM U CIeNMaNbHON TEXHUYECKOH JUTEepaTypsl (TI0 BOIIPOCaM K
naparpadgam, riaaBaM yueOHbIX TOCOOUH, COCTABIEHHBIM IIPEIO1aBaTeNEM).

Boinonnenue ueprexkei, cxeM; BBIOIHEHUE PAacYETHO-TpaduiyecKux paboT; MOJENIbHBIN S3KOHOMUYECKUN aHAJIN3.
[ToaroToBka K MpakTUYECKUM pabOTaM € UCIOJIb30BaHUEM METOAMUYECKUX PEKOMEHIAIMI ITperoiaBaTels,
oopmieHre TPaKTUIECKUX paboT, OTYETOB M MOJATOTOBKA K UX 3aIIHTE.

[TpumepHas TeMaTHKa BHEAyIMTOPHON CaMOCTOSITEIbHON pabOThI:

JIuueHsupoBanue MporpaMMHOT0 00ECTICUCHHS;

IIpoToKOJIBI YAANEHHOTO YIIPABIEHUS CETHIO;

be3onacHOCTH MPOTOKOJIOB;

Anamn3z DHCP-tpaduka;

CucreMbl MOHUTOPHUHIA;

Monenu kadectBa oociyxuBanus (QoS);

Cormamenue SLA;

JIoKyMeHTaIus CeTy;

. bamaHcupoBKa Harpy3ku B MapHmIpyTHU3aliu.

VX NA U AW~

90

KypcoBas pabora (IIpoeKT)

24

Temartuka kypcoBbix padbot (npoexrton) mo M/IK.01.01 momxyns:

1. TIpoextupoanune CKC no 3agjaHHBIM IapaMeTpam.

2. DKOHOMHYECKHH aHallM3 W ONTHUMH3AIHS COCTaBa 000pYyIOBaHUS M MPOTPAMMHOTO OOecTieueH s IPH POSKTHPOBAHUHT
KOMIIBIOTEPHBIX CETEH.

12




Pasznen 2. Ucnoab30BaHHe MaTEMaTHYECKOI0 almnaparta QJd NoCTPOCHUSI KOMIBIOTECPHBLIX cereil

162

MJIK.01.02. MaTteMaTH4YeCKHii anmapar JUisi IOCTPOEHUs KOMIIbIOTEPHBIX ceTel 162
Tema 2.1. Teopusi rpados | Comepsxanue 22
1 OcHOBHBIEC TIOHATHUS U ompenenenus Teopun rpados. [lonsTue rpada, ero 3IeMEeHTOB.
[Tpumepsr TpadoB. OpueHTUPOBAHHBIM W HEOPUEHTUPOBAHHBIM rpad. MarpuyHas
dbopma nipencranieHus rpados.
2 Onepanuun  Hax  rpadaMu. OO6benuHeHME TpadoB. [Tepeceuenue rpados.
YHapHbIe onepanuu Ha rpade.
3 Joctuxumocts M cBs3HOCTh B rpadax. Joctmwxkumocth B rpadax. CBA3HOCTH B
rpadax. CHIbHO CBSI3HBIC TpadBbl.
4 Ilenu u nukibl. MapupyTsl, HenH, MyTH, KOHTYpbl. KoHeuHble u GeckoHeuHbIe Tpadbl.
OitniepoBsl rpadul. ["amuiabToHOBH rpadsl. Teopema Ditnepa.
5 Henn u uwWkiabl. AJNTOPUTMBI [OMCKA JilliepoBa LMKIA. AJTOPUTMBI IIOHMCKA
raMUJIbTOHOBA ITUKJIA.
6 Hepesps. CBoiicTBa nepeBbeB. Ilepeuncnenue nepeBbeB. Anroput™m Kpackana.
7 [Tpunoxenus Teopun rpadgoB. AITOPUTMBI TOUCKA KPATYAUIIETO MYTH.
8-9 | [Totoku B rpade. [lonck makcumanbHOTO 1MoToka. Teopema dopaa-DankepcoHa.
10- Cetun. CeteBble monienu. Kinaccudukaius ceTeBbIX MOJIEICH.
11
IIpakTUyeckne 3aHATHSA 22
1 ITocTpoeHne MaTpuI] CMEKHOCTEN U MHLMICHIIUI
2 ITocTpoeHne MaTpuIbl TOCTHRKUMOCTEN
3 Brlienienne cBsA3HBIX KOMIIOHEHTOB oprpada
4 Haxoxnenue siisiepoBa  LIMKIIA
5 HaxosxieHre raMuiabTOHOBA UKJIA
6 Haxosxnenue kparuaiiero ocrosa rpada
7-8 | HaxoxeHnue kpaTyaiiiero Nyt B rpade ¢ HOMOIIbI0 airopuT™Ma JIeHKCTphI
9 HaxoxaeHne MakcuManpHOTO MOTOKA B rpade
10 | HaxokmeHne MHHHMAJILHOTO pa3pesa B rpade
11 | CocraBneHue ceTeBbIX IpaMKOB.
Tema 2.2. OcHOBHbIE Conepxanue 20
MOHSATHUS TEOPUU 1 | Cayuvaitaple coObiTusa. Knaccudukanus ciaydailHbIX — coObITHI. Omnepanuu  Haj

BEPOATHOCTEN U

coObITusiMH. OnipeiesieHre BEPOSITHOCTH COOBITHH.

13


http://www.construction-technology.ru/5/setev.php

MaTeMaTHUECKON
CTaTUCTHUKHU

Teopema cnoXeHUs 1 YMHOKEHHS BeposiTHOCTE. Teopema ClIoKeHHs! BEpOSATHOCTEN
JUISI HECOBMECTHBIX COOBITHI. TeopeMbl yMHOKEHUS BEPOSITHOCTEH /17151 3aBHCUMBIX U
HE3aBUCHUMBIX COOBbITHI. Teopema ciokeHus: BEpOSATHOCTEH JIsi COBMECTHBIX COOBITHI.

CrnenctBus TeOpeM ClOXKEHUS U yMHOKeHus. Dopmyna noaHoi BeposTHocTH. DopMmyiia
belieca.

[ToBTOpHBIC HE3aBUCHUMBIE UCTIBITaHUS TI0 cxeMe bepuymnu. @opmyna bepaysm.
HauseposTHeiimiee yncio noseieHus: coobiTus. JIokaabHas 1 HHTErpaibHas TEOPEMBI
Myagpa-Jlannaca. ®opmyna [TyaccoHa st peKuX cOOBITHI.

Cnyuvaiinple BenuuuHbl. [loHSITHE ClydyailHOW BEIWMYMHBL.  3aKOH paclpeneiaeHust
BEPOSITHOCTEN CIIy4alHOM BEIMYMHBIL. YMCIIOBBIE XapAKTEPUCTUKHU CIIY4alHbIX BEJIUYMH.

YucoBble XapaKTEPUCTHKU JUCKPETHOM CllydailHOU BeMnyuHbl. CriocoObl 3a/1aHus
3aKoHa pactpeznenenus BepoarHoctend 1uist JJCB. OcHOBHBIE UHCIIOBBIE XapaKTEPUCTUKHU
JCB (maTemaTnueckoe OXuAaHue, AUCIIEPCHs, CpeiHee KBapaTUUECKOe OTKIIOHEHHE,
MOJIa).

3aKOHBI pacupe/leeHUs JUCKPETHBIX CIy4YallHbIX BEeMYMH. PaBHOMepHOE
pacnpeneneHue. buHoMuanbHbIN 3aK0H pacnpeneneHus. [lyaccoHOBCKui 3aK0H
pacnpenenieHus. ['eoMeTpruyecKknil 3aK0H, TUIIEPTE€OMETPHYECKUIN 3aKOH

YucnoBble XapaKTEPUCTUKH HENIPEPBIBHOW cily4aiiHOW BeanunHbl. HopMmanbHoe
pacnpenenenne HCB. YncnoBblie XapaKTepUCTUKH HETIPEPHIBHBIX CIIyYalHbIX BEIHYMH:
MaTEMaTHYECKOE OXKHUIAHNUE, TUCTIEPCHUS U CPETHEE KBAPATUYECKOE OTKIOHEHNE
HEIPEPBIBHOM.

OcHOBHBIE TOHATHSA MAaTEMATUYECKOI CTaTUCTUKU. | eHepanbHas u BEIOOpOUHas
coBOKyITHOCTH. CTaTUCTHYECKOE pacipe/ielicHre BEIOOPKU. UNCIIOBBIC XapaKTePUCTHKI
BEIOODKHU.

10

OuenuBanue napaMmeTpoB pacnpeaenennii. CTaTUCTHYECKUE OIICHKU MapaMeTPOB
pacnpeneneHus. ToueuHble 1 UHTEPBAIbHbIE OLIEHKH.

IIpakTHYeckHe 3aHATHA

Pemenne 3ama4d Ha ONpCACIICHUEC BCPOATHOCTH COOBITHI

Pemenne 3a1a4 ¢ npUMEHEHUEM TEOPEM CIIOKEHUS U YMHOKEHHSI BEPOATHOCTEN

Pemenue 3aa4 ¢ npuMeHeHneM (GopMyIibl MOJTHON BeposaTHOCTH U (hopmyn beiieca

AIWN P

Brruucnenue BepostHOCTEl coObITHi ¢ TpuMeHeHneM hopmyn bepuysu, [lyaccona,
Myaspa-Jlamnaca.

(6}

HaxoxaeHune 4nciaoBbIX XAPAKTCPUCTHUK TUCKPCTHBIX CHy‘I&ﬁHBIX BCJINYHH

Pemienune 3amad Ha pacnpeaciiCHUC JUCKPETHBIX Cle‘-IﬁﬁHBIX BCINYNH

14

14



Pemmenue 3a1a4 1o olleHUBaHUIO TAPAMETPOB 3aKOHOB paclpeeNeHUs CITydaiHbIX
BEJIMYUH

Tema 2.3. Teopus
MacCOBOTO OOCITyKHBaHUS

Conep:xanue

1

OcHoBHble noHATHS U Kinaccudukanuss CMO. OcCHOBHBIC TIOHSTHS TEOPUU MACCOBOTO
o0cnyxuBanus. [Ipocrelimue CMO 1 HaxoXJeHHE UX HapaMeETPOB.

2

CiyyaiiHble TPOILIECCHI. XapakTepUCTUKUA CIIy4alHBIX MpoleccoB. MapKoBcKue
ciy4aiiable nporecchl. [IoToku coObITHi.

CMO c otkaszamu. OnHoKaHAJILHASI CUCTEMA C OTKa3zaMHu. MHOrokaHalIbHas CUCTEMA C
OTKa3aMHU.

CMO c HeorpannueHHoM ouepearto. OnHokaHaibHass CMO ¢ HeorpaHUYEHHOU
ouepenpio. MHorokananbHasi CMO ¢ HeorpaHHUEHHON OYepeIbIo.

CMO c orpannueHHoi ouepeapto. OpnokananbHas CMO ¢ orpaHUYeHHON OYepenbo.
MuorokanansHass CMO ¢ orpaHnueHHON 0uepeblo.

Teopus ouepeneii. 3amauu Teopun odepeacii. [lorok 3asBok. [Ipomecc oOcykBaHUS.
OCHOBHBIE COOTHOIIICHHS] TEOPUU OUEpeeil.

12

HpaKaneCRue 3aHATHSA

Ouenka mapaMeTpoB CUCTEM MACCOBOI'O 06CJ'Iy>KI/IBaHI/IH.

Pacuer mapameTpoB cilydaiiHbIX IIPOLIECCOB

Pacuer ognokanansHO CMO c oTKa3zaMu

Pacuet mHOrokananbpuoit CMO ¢ oTkazaMu

Pacuer onnokananpHO CMO ¢ HEOrpaHUYEHHOM 0YepPEe/IbI0

Pacuer muorokananpHoit CMO ¢ HEOrpaHUYEHHOU OYepeIbIO

Pacuet onnokananbHON CMO € orpaHMueHHON Ouepeablo

Pacuer muorokananpHoit CMO ¢ orpaHU4eHHON 04epe/IbIo

OO NOOIBIW| N

HaxoxxaeHne 0CHOBHBIX COOTHOIIICHUM TCOpHUU oqepezleﬁ

18

CamocrosiTesibHasi padoTa Npy U3y4YeHUHU pasaesia 2

Cuctematnueckasi IpopaboTKa KOHCIEKTOB 3aHATHH, y4eOHOH U crieluaIbHOW TEXHHUUECKON JIUTEpaTypsl (110 BOIpocaMm K
naparpadam, riaBam ydeOHBIX TOCOOHIA, COCTABIEHHBIM IIPETO/IaBaTelieM).

[TpoexTHbIe (hOpMBI pabOTHI, MOJATOTOBKA COOOLIEHWH K BBICTYIUICHHIO Ha CEMHUHApax M KOH(EpEeHIMX; MOJIrOTOBKA
pedeparoB, moxmanoB mo teme «['padsr», «CroydaitHpie BenwmuuHbD», «CiaydaiiHple MpoIrecchl», «CHCTEMBI MacCOBOTO
oOciyxuBanus», «Teopus ouepenein».

[lonroroBka K HpakTHUECKUM pPabOTaM C HCIOJIb30BAaHMEM METOJUYECKHX pPEeKOMEHAAlMi mpernoaaBarens, ohopMieHHE
MPAKTUYECKUX pabOT, OTYETOB U MOATOTOBKA K UX 3alUTE.

TemaTnka BHEAyIUTOPHON CAMOCTOATEJIbHOI padoThI:

54
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[Toctpoenue rpadoB 1Mo 3aJaHHBIM XapaKTEPUCTUKAM

MonenupoBanue rpadoB B rpadudeckoii cpene.

N3omopdHuocTs Tpados. Ilpoepka rpadoB Ha H3OMOPHHOCTH.
[Tnanapueie u 1BoiicTBeHHBIE Tpadbl. IBOWCTBEHHOCTD 110 Y UTHH.
[IpoBepka rpada Ha IBYAOIBHOCTS.

3amaua Ditniepa u ['aMuiibToHA.

Pemenue 3anaun Ha Temy «Kpartuaiiimii myTb B OpUEHTUPOBAHHOM Tpader
OcHoBHBIE TIP00IEMBI cHHTE3a rpadoB aTak

I'padbl B KOMIIBIOTEPHBIX CETSIX

3aKOHbI paclpeieIeHHs] HEIPEPHIBHBIX CIIy4allHbIX BEIUYNH

[IpenensHbie TeOpembl Teopuu BepositHocTel (HepaBenctBo MapkoBa u UeObieBa. Teopema UeObieBa. Teopema
bepuysmu. LlentpasnbHa npeneipHas TeopeMa TEOPUU BEPOSTHOCTEH).
VYpasaenust Konmoroposa u npenenbHbple BEPOATHOCTH COCTOSIHUN
[Tporneccrr rubeny 1 pa3MHOKEHUS

Maremarnueckue ocHOBbI aHannza CMO

Jucuuriuna 0ku1aHus U IPUOPUTETHI

MopenupoBanune CMO

CroxacTudeckue MOJIeNIu KOMIIbIOTEPHBIX ceTel

ITpumenenne Teopun CMO K KOMIIBIOTEPHBIM CETAM

Y4yeOHasi NPaKTHKA

72

IIpon3BoacTBeHHAsI MPAKTHKA

108

Bcero

16



4. YCJOBUSA PEAJIMZALIUUA ITPOI'PAMMBI
IMPOPECCHUOHAJIBHOI'O MOAYJIA

4.1. TpeOoBaHMSI K MUHMMAJIbHOMY MaTepUAJIbHO-TEXHUYECKOMY
o0ecrneyeHHIo

Peanuzanusi mporpaMmbl MOJYJIS TIpEIoaraeT Hajuyue Y4eOHBIX KaOWHETOB
«OCHOB TeOpuUM KOJUPOBAaHMSA U Tepenaud uHpopMmarumy; ngadopaTtopuit
«IIporpamMHOe oOecrieueHre KOMIBIOTEPHBIX CETEH, MpOorpaMMUPOBAHKUE U Oa3bl
JTaHHBIX» U «OpraHu3anyy U NPUHIMIIOB NOCTPOCHUS] KOMITBIOTEPHBIX CUCTEM).

O6opynoBanne y4eOHOTOo KaOWHETa M paboumx MecT kabmHera «OCHOB TEOPHH
KOJMPOBAHMS ¥ Tepeaur HHPOPMaITAN»:

- I0CA/I0YHBIE MECTa MO0 KOJUYECTBY 00YUaIOIINXCS;

- pabouee MecTo mperoaaBaTes;

- pa3IaTO4YHbIA MaTepuan,

- HarJIsiAHBIE TTOCOOUSI.

Texnuueckue cpeacTa 00ydeHUsI:

- IEPCOHAIIBHBIE KOMITBIOTEPHI;

- MYJIbTUMEAUNHBINA IIPOECKTOP;

- TEJICBU3HOHHAS TTAHETTb.

O6opynoBanue jaboparopuu u padbouux mecT nadoparopuu: «lIporpammuoe
oOecrieueHne KOMIBIOTEPHBIX CeTel, MPOrpaMMHpPOBaHHWE W 0a3bl JAaHHBIX» H
«OpraHu3anuy U MPUHITUTIOB TOCTPOCHUS KOMITBIOTEPHBIX CHCTEM):

- KommbroTepHsIii Ki1ace ¢ TUIEH3MOHHBIM TIPOTPaMMHBIM 00€CTICUCHUEM

- IOCAI0YHBIE MecTa JJis 00yJaroImuxcs,

- pabouee MecTo mpernoaaBaTes,

- KOMIUIEKT Y4eOHBIX TTOCOOUiA,

- y4eOHO-METONMYECKHEe MaTepuaibl: ydyeOHass M CIpaBOYHAs JIMTEpaTypa,
WHCTPYKITMOHHBIC KapThl JUIsl TPOBEACHUS] TPAKTUYCCKUX 3aHITHI, KOMIUIEKT
WHIUBUIYAIbHBIX 3afaHUil i1 00ydYaromuxcs; KOMIUIEKTBI KOHTPOIBHBIX
BOIIPOCOB U 33/1aHUN;

O06opy0BaHNE U TEXHOJOTUUECKOE OCHAIIICHUE PabOYnX MECT:

KOMIBIOTEPHl C JUIEH3MOHHBIM IMPOTPAMMHBIM 00€CMeYeHHeM W MPHUKIIATHBIM
IPOrpaMMHBIM ~ OOECriedyeHHMeM 1O MNPOPUIK0  CHEUUATBHOCTH, IPOEKTOP,
WHTEPAaKTUBHAS TOCKA.

- Cisco Packet Tracer

- AUTOCAD 2013 u Gosiee BbICOKHE BEpCHUU 3TOM MPOTrpaMMBlI,

- EDRAW MAX

- MS Visio 2013 u 6osee BEICOKHE BEPCUU ITOU MTPOTPAMMBI.

4.2. MudopmanuonHoe odecnedeHue 00y4eHust
Ilepeyenb pexoMeHAyeMbIX Yy4eOHbIX M3AaHuii, WMHTEepHeT-pecypcos,
JAOMOJTHUTEIbHOM JINTEPATypPbl

17



OCHOBHBIE UCTOYHHUKH:

1.

2.

o bk w

Omudep B. I'. Komnbrorepnsie cetu. [IpuHIUIBI, TEXHOJIOTHH, MPOTOKOJIBI:
YueOHuk a1 By30B. 5-¢ uzf., C-116.: [Tutep, 2013.
Kypstamii I'. B., Maciuuckuii K. A. Onepanmonnas cucrema Linux. Kypc
jgexkuuii. YueOHoe mocobue. 2-¢ wu3n., M: HHTepHeT-yHUBEpCHUTET
nH(popMarmoHHbIX TexHosorui, 2010.
Xabpetiken 1., Xatinen M. CeteBbie TexHoJorHH. - M.: Bunbsimc, 2007.
Tanen6aym O. Komnwrotrepusie cetn. - CII6.: [Tutep, 2013.

Kapramesckuiit B.I'. OcHOBBI TeOpuU MacCOBOTO OOCTY)KUBaHUS: Y YeOHUK
U1t By30B. — M.: ['opsiuas nmunaus-Tenexkom, 2013. — 126 c.

NBuenko I'.1., Kamrranos B.A., KoBanenko U.H. Teopust maccoBoro
ob0cmyxkuBanus. M3n.2, ucrp. u mon. — M., 2012. — 304 ¢

. [TanomnukoB, A.B. Teopust maccoBoro oociyxuBanus / A.B.

[[TanoumnnkoB. — CraBponods : CKOVY, 2017. - 134 c.
CepreeB, A.H. OCHOBBI JIOKaJIbHBIX KOMIIBIOTEPHBIX CeTEH : yueOHOe
nocobue / A.H. CepreeB. — Caunkr-IletepOypr : Jlanb, 2016. — 184 ¢

. Coicoes, D.B. AnMunuctpupoBaHue KoMnbsloTepHbIX cereid / 9.B. Cricoes,

A.B. Tepexos, E.B. bypiiesa ; MunucrepctBo 00pa3oBaHusi U HAyKu
Poccuiickoit @eaepanuu, OegepanbHOE TOCYIapCTBEHHOE OI0DKETHOE
o0pa3oBaTeNbHOE YUpEXKIeHUE BhIcHIero oopa3oBanus « TamOoBCKuit
roCyJapCTBEHHBI TEXHUYECKUI YHUBEpCUTET». — TamO0B : 3marenscTBO
OI'bOY BIIO «TI'TY», 2017.-80 ¢

I[OHOJ]HI/ITCJ'IBHBIG HCTOYHHKHU:

1.

2.

3.

[TarubpaTtoB A.Il. BerunciauTenbHble CUCTEMBI, CETU U

tenekommyHukauuu / A.IL Ilstubparos, JLII. TI'yneino, A.A. Kupuuenko,
M., ®unHancel ¥ ctatucTuka, 2013.

B.JL.bpoiino, O.I1.nbuna / Apxutekrypa 9BM u cucrem. Yuebuuk

mutst By3oB / CII0.: ITurep, 2013. — 716¢.: un.

B.JI. Bpotino / BeraucaureabHble CHCTEMBI, CETH U TeJICKOMMYHHUKAITUH /
CII6.: ITutep,2012 / 716c¢.: un

NuTEepHET-peCypCHl:

Co3nanne rpada ounaiiH. — [OnexktpoHHsld pecypc]. — URL:
https://www.semestr.online/graph/graph.php . - Pexum  nmoctyma:
CBOOOTHBIN.

['anarenko B. A. Texnonoruss rioOanbHbBIX cerel. — M: VHTepHeT-

VYuuepcurer Undopmanmonnsix Texnonoruit — UHTYUT. PY, 2013.
buttonkuii B. I1. DnekTponHsblil yueoHuk: /luckpernas MmaremMaruka /
http://ait.ustu.ru/uploaded/materialy-po-disciplinam/discret-mathematics/
el_ucheb/index.htm

CripaBouHbIE JaHHBIE IO MAaTEMAaTHKE: DJIEMEHThI T€OpUn rpados.
[DnexTpoHHBI pecypc]. — Pexum goctyna:
http://book.itep.ru/10/grap1021.htm, cBoO60HBIN. — 3ary. ¢ FKpaHa.
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5. Knaccuueckass BEpOsSTHOCTHasi cxema. [DIEKTpOHHBIN pecypc|. — Pexum
noctyna: http://nsu.ru/mmf/tvims/chernova/tv/lec/lec.html, cBoGomHbINH. —
3ari. ¢ sKpaHa.

4.3. O01mme Tpe0OBaHUA K OPraHU3aNMH 00Pa30BaTeJIbHOIO Npouecca
OcBoeHue 00ydaromuUMHCs MPOGHECCUOHATBHOTO MOAYJS MPOXOAUT B YCIOBUIX
CO37aHHOW 0O0pa30oBaTEIbHOM Cpenbl B Y4YE€OHOM 3aBEICHHUM, MPAKTUUYECKUE
3aHATUA ¢ 00YUYAIOITUMUCS MPOBOJIATCS O MOJATPYIINaM B IPUCYTCTBUHM MeIarora.

Y4deOHasi MpaKkTUKa MPOBOJIUTCS MOCIE U3yUEHUsI OTACIBHBIX Pa3/IeloB MOy HA
0a3e y4eOHOro 3aBelleHUsI C 1ENbI0 (OPMUPOBAHUA Y OOYUAIOMIMXCS YMEHHIA,
npuoOpeTeHus  TMEePBOHAYATBHOTO  MPAKTUYECKOTO  OMbITa B paMKax
PO eCCUOHATIEHOTO MOAYJIS.

Peanuzanusa nporpammber Mmoaynss [IM.0l VYwacthe B mpOEKTHpOBaHHUHM CETEBOM
UHOPACTPYKTYPHl MPEIoiaraeT 00s3aTeIbHYI0 MPOU3BOACTBEHHYIO MPAKTUKY,
KOTOpasi TMPOBOJMUTCA B OpraHu3alMsaxX U [OPEANPUATHSAX, HalpaBJICHUE
NESATEILHOCTH KOTOPBIX COOTBETCTBYET MPOQUII0 MOATOTOBKK oOydaronuxcs. Ha
MIPOU3BOJICTBEHHOM MpakTuKe (MO MpOodUII0 CHEUaIbHOCTH) Y OO0ydYaromuxcs
dbopmupytorca olume U npodecCHOHATbHBIE KOMIETEHIMU, MpUoOpeTaeTcs
IIPAKTUYECKUN OIIBIT.

OcBOEHHIO NMPOPECCUOHAIBHOTO MOIYJISl MPEAIIECTBYIOT yYEOHbIE JTUCLUUIUIMHBL
OI1.02.Texnonoruu (puzndyeckoro ypoBHs nepenaun aaHubix, OI1.03. Apxurekrypa
anmnapatHbix cpencts, OII.10.bezonacHocts xu3HenearensHoct, OII.12.0xpana

TpyJa.

4.4. KanpoBoe o0ecnieueHne 00pa3oBaTeibHOIO nmpoiecca
TpeboBanus K KBaTU(PUKALMK TEAArOrMYECKUX KaJpoB, OOECICUUBAIOIINX

oOydeHue 1o nmpoeCCUOHATLHOMY  MOJYJIIO: HaJu4Iue BBICIIIETO
npodeccHoHanbHOTO  00pa30BaHUs, COOTBETCTBYIOIIETO NPODGUII0  MOTYJIs
PyKoBOICTBO TPOM3BOACTBEHHOW ITPAKTUKOM OCYIIECTBIISIIOT IMPENOAABATENH, a
Tak)ke paOOTHUKH MPEINPUATUHN (OpraHU3aInii), 3aKPETJICHHBIC 32 00yYarOIIHMCS.
[IpenogaBarenu MOJDKHBI UMETh BbICIIee TpodecCHOHAbHOE 00pa3oBaHHE IO
npoQwiIf0  CHEIUANBHOCTH,  ONBIT  JEATCIBHOCTH B OpraHU3AIMsIX
COOTBETCTBYIOIICH  MPO(PECCHOHANLHONH  Cephl, TMPOXOJUTH  IOBBIIICHUE
KBTM(UKAIUYA WIH CTAXKUPOBKY B MPOMUIBHBIX OPraHU3aIldAX HE PEXKE OJIHOTO
pasa B TpH roja.
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5. KOHTPOJb W OLEHKA PE3YJLTATOB OCBOEHMS
MPO®ECCUOHAJBHOI'O MOAYJISI (BUJAA MMPOPECCUOHAJIBHOM
JNESTEJILHOCTH)

PesyabTaTnl
®opMbI 1 METOAbI
00y4eHus
(0CBOEHHBIE OcCHOBHBIC NMOKA3aTEJH OLCHKH | KOHTPOJIS U OLIEHKH
pe3yJabTara pe3yJibTaToOB
YMEHHUS$1, YCBOCHHbIE
snanns) 00y4yeHust
IIK 1.1. -BBINIOJIHEHUE BCEr0 KOMILIEKCA OneHka pe3yabTaToB
BrInonHATh MPOEKTHBIX JEATETbHOCTH
MIPOEKTUPOBAHUE paboT, CBA3aHHBIX C CO3JaHUEM oOy4Jaronuxcs B
Ka0eIbHOM KOMIIBIOTEPHOM CETH («I101 IIPOLIECCE OCBOCHUS
CTPYKTYpPBbI KITIOU»); o0Opa3oBaTebHOM
KOMIIBIOTEPHOW CETH. | -TPAMOTHOCTB UCIONb30BaHus [T- | mporpaMmsbi:
TEXHOJIOTHUH, B TOM YHCIIE - yueboii,
CHELUATU3UPOBAHHOTO IIPOU3BOICTBEHHOM
IPOrpaMMHOTO MIPAKTUKU U BEACHUS
oOecrieueHus, Ipu OTYETOB:
MIPOEKTUPOBAHUH - IIPU BBITIOJIHCHUH
KOMITBIOTEPHBIX CETEM; MPaAKTUYECKUX
-Ka4eCTBO OpraHu3aluu padoT no | 3aJaHuil;
MPOCKTUPOBAHUIO KOMIIBIOTEPHBIX | PU BBIMOJHEHUU
ceTen; Y 3aIIUThI KypCOBOTO
-[pHU NPOEKTUPOBAHUU IIPOEKTA.
oOecrneunBaTh
HEPCIEKTUBBI JJIs1 OyAyIIero
pa3BUTHS
KOMIIBIOTEPHOU CETH.
[IK 1.2. - 1e71ec000Pa3HOCTh OneHka pe3yiabTaToB
OcyiecTBisTh OCYILIECTBJICHUS BHIOOPA JIESITETbHOCTH
BBIOOD TE€XHOJIOTUH, oOy4Jaroniuxcs B
TEXHOJIOTHH, UHCTPYMEHTAJIbHBIX CPEACTB U MpOLIeCCe OCBOCHUS
VHCTPYMEHTAJIBHBIX | cpencts BT, oOpa3oBaTenbHON
CPEJICTB U CPE/ICTB - BBIOOp ONTUMAIBHOTO POTrPaMMBI:
BBIYUCITUTEILHON o0opynoBaHus s odecrieyeHus: | - yueOoi,
TEXHUKU TIPU paboTOCTIOCOOHOCTH MIPOU3BOJICTBEHHOM
OpraHu3aluu paspabateiBaemoii JIBC; MPAKTUKU U BEICHUSA
nporecca pa3paboTKy | - TECTUPOBAHUE alapaTHOTO U OTYETOB;
Y UCCJIEI0BAHHUS IPOrpaMMHOT0 0OecreueHust - IPU BBIMOJHEHUH
00BEKTOB KOMIIBIOTEPHOU CETH; MPAKTUYECKUX 3aJaHUM.
npoecCHOHaNBHON | - KBaTU(UIIUPOBAHHOCTH
JEATEIIBHOCTH. OpraHHU3alny U OCYIIECTBIICHUS
MOHUTOPHUHTIA UCIIOJIb30BAHUS
BBIYMCIIUTEIBLHOMN CETH;
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- TOYHOCTb U CKPYMYJIE3HOCTh
(bUKCUpPOBaHUS U aHATU3A

cOo0eB B pabOTE CEPBEPHOTO U
CETeBOro 000py0BaHUS,
CBOEBPEMEHHOCTh IPUHSITHS
pEIIeHUs] O BHEOUEPETHOM
00CITyKUBaHUU
MIPOTPAMMHO-TEXHUYCCKUX
CPE/CTB;

- CBOCBPEMEHHOCTD BBITIOJTHCHHUSI
MEJIKOTO PEMOHTA
000pyIOBaHuUs 3aMEHa
MaTEPUHCKHUX TUIAT, OJIOKOB
MUTAHUS U T.J;

- pacyeT mapaMeTpoB CTPYKTYPbI
KOMIIbIOTEpHOU ceTu. Pacuer

3 peKTUBHOCTH
(bYHKIIMOHUPOBAHUS
KOMITbIOTEPHOM CETH

[K 1.3.
ObecnieunBaTh
3aIUTY
uH(popMauu B CETU
C

UCITOJIb30BAaHUEM
IPOrpaMMHO-
anmnapaTHbIX CPEICTB.

- HCTI0JIb30BATh Pa3INYHbIC
MHCTPYMEHTAJIbHBIE CPENICTBA

10 MOJIETTUPOBAHHIO
KOMITBIOTEPHBIX CETEN TIPU
OCTPOEHUU MOJIEIH,
oOecrnieunBaroIve HarsiJHOCTh
(GYHKIIMOHUPOBAHUS CETH U €€
YCTOMYUBOCTD IIPH
IPOXOKJIEHUH NTAKETOB;

- MOJEJIMPOBAaTh UMUTALIUIO aTaK
Ha pa3JINYHbIE
pa3pabaTbiBaeMbl€ cepBepa B
KOMITBIOTEPHOU CETH;

- C TOMOIIIbI0 UTHCTPYMEHTAJIbHBIX
CPEIICTB YCTAaHABIMBATh U
HACTpauBaTh OCHOBHBIE CETEBBIC
IPOTOKOJIBI JJIs pa3pab0TKu
JIOKAJIbHOM, KAMITYCHOU U
I7100aJbHOM CETH;

- HacTpauBaTh paboTy
BUPTYJIbHBIX CETEBBIX
YCTPOWCTB.

OueHka pe3yapTaToB
JEATEIIbHOCTH
oOyyarommxcs B
MPOIIECCE OCBOCHUS
oOpazoBaTeIbHON
MPOTPaAMMBbI:

- yueOol MPaKTUKH U
BEJICHUS OTYETOB:

- TIPY BHITIOJIHEHUU

MIPAKTUYECKUX 3aJaHUM.

[1K 1.4.

[IpuHumate yuacTtue
B

IPUEMO-CIIATOYHBIX

- IIeJIECO0OPA3HOCTD
OCYIIECTBIICHHUS BbIOOpA
TEXHOJIOTMH, HHCTPYMEHTAIbHBIX
CPEJICTB

OueHka pe3ynbTaToB
NESITEILbHOCTH
oOyyJarommxcs B
MPOIIECCEe OCBOCHUS




UCTIBITAHUSX
KOMIIBIOTEPHBIX
CEeTEH U CETEBOTO
o0opy10BaHUs
Pa3IUYHOTO YPOBHS U
B OIICHKE Ka4yecTBa U
SKOHOMUYECKOU

s exTUBHOCTH
CETEBOM TOIMOJIOTHH.

u cpeacts BT;

- KBaJTM(UUIUPOBAHHOCTD
OpraHu3alluy U

OCYIIECTBJICHUS MOHUTOPUHTA
UCIIOJIb30BAHUS BBIYUCIUTEILHON
CeTH;

- TOYHOCTB ¥ CKPYIYJIE3HOCTh
¢ukcupoBaHUs U aHAIK3a COOEB B
pabote

CEPBEPHOIO U CETEBOIO
000opynoBaHus,
CBOEBPEMEHHOCTh IPUHSITHS
pELIeHUs O BHEOUYEPETHOM
00CITyKUBaHUHU
IPOrPAMMHO-TEXHUYECKUX
CPEICTB;

- CBOEBPEMEHHOCTD BBIIIOJIHEHHUS
MEJKOTO

pEMOHTa 000pY10BaHUS;

- FPAMOTHOCTb U aKKypPaTHOCTh

oOpa3zoBaTeIbHON
POTPAMMBI:

- yuebOoi,
MIPOU3BOICTBEHHOM
MPaKTUKHU U BEICHUS
OTYETOB:

- IPY BBITIOJTHEHUHT
MPAKTUYECKUX
3aJIaHUI;

MIPY BBIMIOJTHEHUHT

1 3aIUTHI KyPCOBOTO
MIPOCKTA.

BEJICHUS
TEXHUYECKOU U OTUETHOM
JIOKyMEHTAITU!
[IK 1.5. -IIPaBUJIBHOCTh, TEXHUYECKAs U OueHka pe3yabTaToB
BoITIONHATH IOPUINYECKasi TPaMOTHOCTh JeSATeTLHOCTH
TpeOOBaHMS PUMEHEHUSI HOPMATUBHO oOy4Jaronuxcs B
HOPMAaTHUBHO- -T€XHUYECKON JOKYMEHTAIINH B MPOIIeCcCe OCBOCHUS
TEXHUYECKOU obnactu MHGOPMAITMOHHBIX oOpazoBarenbHON
JIOKyMEHTAIUH, TEXHOJIOTUIA; MIPOTPAMMBI:
UMETb OTBIT -TOYHOCTh U TPAMOTHOCTh - yueOof,
odopmIIeHUS ohOpPMIICHHUS TEXHOJIOTHISCKOM MPOM3BOJICTBEHHOM
MIPOCKTHOU JOKYMEHTAITUH TI0 pa3paboTKe MPAKTUKH U BEICHUS
JIOKYMEHTAIUH. CKC KOMIIBIOTEPHOII CETH, €€ OTYETOB:
COOTBETCTBHE JICHCTBYIOIIUM - TIPY BBITIOJITHCHUH
IpaBuIaM M PyKOBOJICTBaM. MPAKTUICCKUX
3a/IaHUM;
MIPH BBIMIOJTHEHUHT
U 3aIUTHI KypPCOBOTO
MIPOCKTA.
OK.O1. -yqacTie B pabore HaydHO- | Habmonenue u oreHka
[ToHMMAaTh CYIIHOCTH | CTYJAEHYECKUX OOIIECTB, JeSATETLHOCTH
u -BBICTYIUICHUS Ha HAy4HO- | OOy4YaroIIeTocs B

COMMAJIBHYIO
3HAYUMOCTh CBOEH

Oyayuieid

MPAKTUYECKUX KOH(DEPEHIUSX,
-y4acTHe BO BHEYPOUHOUH
NESTEIbHOCTH, CBSI3aHHOM C

MIPOIIECCE OCBOCHUS
IIM:
Ha ayauropHbix
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npodeccun,

Oynyuieit

3aHATHAX, ITPH

MIPOSIBIIATH npodeccueit/cnenuaibHOCThIO BBITIOJTHEHUHU
K HEW YCTOMYMBBIN (KOHKYpPCHI TPO(PECCHOHATIBHOTO | CAaMOCTOSITEILHOM
UHTEpEC MacCTepCTBa, BLICTABKU U T.II.) paboThI, BO BpeMs
- BBICOKHE T0Ka3aTeln MIPAKTUYECKOTO
IIPOU3BOICTBEHHOMN oOy4eHusl.
NEATEeIbHOCTU
OK.02. - BBIOOD U MIpUMeHeHne MeTo1oB | Habmoenue u ornieHka
Opranu3oBbIBaTh U CIIOCOOOB PEIICHUS JIESITETbHOCTH
COOCTBEHHYIO po(eCCUOHAIIBHBIX 3a7ad, oOydaromierocs B
JEATEIIbHOCTb, oreHKa uX 3(pPeKTuBHOCTH MPOIECCE OCBOCHUS
BBIOHpATh THUIIOBHIC KayecTBa IIM:
METOJbI U Ha aygutopHbix
CIIOCOOBI 3aHATHUSX, TIPU
BBITIOJTHEHUS BBITIOJTHEHUHU
podeccuoHaNbHbIX CaMOCTOSITETIbHOM
3ajad, paboThI, BO BpeMs
OLICHUBATh UX MPAKTUYECKOTO
3 PEeKTUBHOCTD U oOyueHus.
Ka4eCTBO.
OK.03. Pemiats - aHaJIN3 TPOECCUOHATIBHBIX HaOmronenue u olieHka
npoOJIeMBbl, CUTYallUH; JEATEIIbHOCTH
OIICHUBATh PUCKU U | - PEIICHUE CTaHJIAPTHBIX U oOyyaroierocs B
MPUHUMATh HECTaH/IAPTHBIX IIPOLIECCE OCBOEHUS
pelieHus B npodeccruoHanbHbIX 3a/1a4 IIM:
HECTAH/IAPTHBIX Ha ayguTopHbix
CUTyalusX. 3aHATUAX, TPU
BBITIOJTHEHUHU
CaMOCTOSITEJIbHOU
paboThI, BO BpeMs
MPAKTUYECKOTO
oOy4eHwus.
OK 4. - 9 exTuBHBIN MOUCK, BbIOOp 1 | HabmoaeHue u orieHka
OcyuiecTBIsTh HCIIOJIL30BaHKEe HEOOXOIUMOI NESITEILHOCTU
MOUCK, aHAJIU3 U uHpopMaluu B oOyyaroierocs B
OLICHKY npodeccruonanbHON IIPOLIECCE OCBOEHUS
uHdopMaIuu, JEATEIIbHOCTH; IIM:

HEOOXOIUMOM ISt
MIOCTAHOBKHU U
pEIICHUS
1poheCCHOHAIBHBIX
3aj1a4,
1po(heCCHOHATBLHOTO
U JINYHOCTHOTO
pa3BHUTHSL.

- ONITUMAJILHBIE CPOKH TIOWCKA U
UCIIOJIb30BAHUS PA3IMIHBIX
MUCTOYHUKOB MH(POPMAIINH;

- cBOOOIHOE BJIa/IeHUE
uH(popmaruein.

Ha aynuropsbix
3aHATHUSAX, TIPU
BBITIOJIHCHU U
CaMOCTOSITEJIbHOM
paboThI, BO BpeMs
MPAKTAYECKOTO
oOyueHus.
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OK.05. - UCTIOJIb30BaHKE B yUeOHOU U HaGmronenue u orieHka
Hcnonb3oBaTh npodeccruoHanbHOM JESATETbHOCTH
uH(OPMAIMOHHO- NeSTEILHOCTH PA3IMYHBIX BUJOB | OOydaromierocs B
KOMMYHUKAIIMOHHBIE | IPOrPAaMMHOT0 OOECIICUEeHHUS], B polIecce OCBOCHUS
TEXHOJIOTUHU B TOM YHCIIE CIIEUATIBHOTO, IPU [1M:
npodeccuoHanbHol | OPOPMIICHUH U MPE3CHTALINH Ha aynuropHbsix
JEATEIIbHOCTH. BCEX BUIOB pabOT 3aHSATUAX, TPU
BBITIOJTHEHUH
CaMOCTOSITEIbHOU
paboThI, BO BpeMs
MPAKTUYECKOTO
oOy4JeHwUsI.
OK.06. Paborats B B3alMOJICHCTBUE: HaOmronenune u orieHka
KOJUJIEKTUBE -C 00y4aroIUMHUCS TIPU JIEATEIIbBHOCTH
U B KOMaHJIE, MPOBEJECHUH JIETIOBBIX UIP, oOy4aronierocs B
b exTuBHO BBITIOJTHEHUHU KOJIJIEKTUBHBIX MPOIIECCE OCBOCHUS
o0IIaThCs € 3a1aHuit (TTPOEKTOR), [IM:
KOJIJIEraMH, - C MPETOIABATENSIMH, Ha ayguTopHbix
PYKOBOJICTBOM, MacTepaMu B X0Ji€ 00yUeHHUs, 3aHATUAX, TPU
MOTPEOUTEISIMHU. - C MOTPEOUTEISAMU U KOJUIETAMU | BHIIOJTHEHUU
B X0JI€ MPOU3BOJCTBEHHOM CaMOCTOSITETIbHOM
MPaKTUKH paboTHI, BO BpeMsi
MPAKTUYECKOTO
oOy4eHus.
OK.07. CraButh - CAaMOAHAJIN3 U KOPPEKLUS Hab6nronenue u orienka
ey, pEe3yIbTaTOB COOCTBEHHOM JIEATEeIIbBHOCTH
MOTHBHPOBATh JESTEILHOCTH MPH BBITIOJHEHUU | OOyYaroIIerocs B
JEATEIIbHOCTD KOJUIEKTUBHBIX 3aJaHUI MPOIIECCE OCBOEHUS
MMOJYNHECHHBIX, (IpOEKTOB), IIM:
OpraHWU30BBIBATH -OTBETCTBEHHOCTh 32 Pe3yJIbTaT Ha aygutopHbix
U KOHTPOJIMPOBATh BBITIOJTHEHUS 3aJaHUM. 3aHATUAX, TIPU
uX padory c BBITIOJIHEHUH
MPUHATHEM Ha ceOs CaMOCTOSITETIbHOM
OTBETCTBEHHOCTH 32 paboTHI, BO BpeMsi
pe3yJbTar MPaAKTUYECKOTO
BBITIOJTHEHUS oOyueHus.
3aJaHUIl.
OK.08. - INTAHKPOBaHUE U KauecTBeHHOe | HabmroneHue u oreHka
CamocCTOSITENBHO BBITIOJTHEHUE 3aIaHUI JJIsI JIEATEeIIbHOCTH
OIIPENENIATh 3a1a4u CaMOCTOSTENILHON paboTon oOy4aromierocs B
PO ECCHOHATIBEHOTO | U3YYECHHS TEOPETUIECKOTO MPOIIECCE OCBOCHUS
51 Marepuaia u NpoxX0oXICHUN IIM:
JMYHOCTHOTO Pa3IMYHBIX ATAMOB Ha aynurophbsix
pa3BuUTHS, IPOU3BOJICTBEHHOM MPAKTUKMU; 3aHATHUSX, IPU
3aHUMAaThCS - OIIpeJieJIEHUe ATAoB U BBITIOJIHEHUU
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caMo00pa3oBaHUEM, | COJEpKaHUs PaOOThI IO CaMOCTOSATEIbHOU
OCO3HAHHO peanu3aiuy caMooOpa3oBaHMs paboTHI, BO BpeMs
MJIAHUPOBATH MIPaKTUYECKOTO
MTOBBIIICHHUE oOyueHus.
KBaJTU(DUKAIIAH.

OK.09. beITh -aJanTalys K U3MEHSIIOIMIMCS Habnronenue u oneHka

TOTOBBIM K CMEHE
TEXHOJIOTUH B
npodeccuoHaTbHON
NEeSATeTLHOCTH.

YCIIOBUSIM TIPO(HEeCCHOHATHEHOM
JCATCIIEHOCTH;

-IIPOSIBJICHUE
podeCCHOHATTEHOM
MaHEBPCHHOCTH IPU
MPOXOXKJICHUU PA3TUIHBIX
ATAroB MPOU3BOJICTBEHHON
HPaKTUKA

JESATeTLHOCTH
oOy4aromierocs B
MIPOIIECCE OCBOCHUS
I[IM:

Ha ayguTopHbix
3aHATHUAX, TIPU
BBITIOJTHEHUU
CaMOCTOSITEIIbHON
paboTHI, BO BpeMs
MIPAKTHYECKOTO
o0y4eHus.
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