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AHHOTaUs

HucuummuHa  «OCHOBBI  KOHCTPYHUPOBaHHUS,  TEXHOJOTMH W JKCIUTyaTalluH
TEJIEKOMMYHHUKAIIMOHHOTO 00OpYJOBAaHHU» BXOAUT B 00Pa30BaTENbHYIO MPOrPAaMMY BBICIIETO
oOpa3oBaHusi — MporpaMMmy OakanaBpuara [0 HAaIlpPaBICHUIO MOATOTOBKH/ CHEIHATIbHOCTU
11.03.02 «MHPOKOMMYHHUKALIMOHHBIE TEXHOJOTHM W CHCTEMBI CBSI3W» HAIPABICHHOCTU
«IIporpammHo-3anuineHuble MHGOKOMMYHUKauuu». JlucuuruimHa peanusyercs Kadempoi
«No25y.

JlucuuniuHa HalejaeHa Ha GOpPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIUX KOMITETEHIIUH!

[TK-1 «Crioco0eH K pa3BUTHUIO CUCTEM U CETEH Mepeaayu TaHHbIX)»

[IK-2 «CnocoOeH oOcCylecTBISATh JKCHEPUMEHTaJIbHbIE HCHBITAHUS, MOHUTOPUHT
COCTOSIHUSL U TIPOBEPKY KadecTBa pabOThI, MPOBEIECHUE U3MEPEHUN M TUArHOCTUKY OLIMOOK H
OTKa30B TEJIIEKOMMYHHUKAIIMOHHOTO OOOpYJOBaHMS, CETEBbIX YCTPOMCTB, MPOrPaMMHOTO
oOecrieyeHnss THPOKOMMYHHUKAITHIT»

[IK-3 «CnocobeH NpuMeHSTh COBPEMEHHBIE TEOPETHUYECKHE W SKCIEPUMEHTAIbHBIC
METOJbl  HCCIENOBaHUS C  LEIbI0  CO3/aHUsl  HOBBIX  IEPCHEKTUBHBIX  CPEICTB
MH(OKOMMYHUKAIINA, UCTIOJIb30BAHUIO U BHEAPEHHUIO PE3Y/IbTATOB UCCIICOBAHUID)

[IK-5 «CrnocoOeH  OCyIIeCTBISATh  HACTPOWKY,  PETYJIHPOBKY,  TECTUPOBAHHUE
o0opynoBaHus, OTPabOTKYy pEXKUMOB pPaOOTHI, KOHTPOJb MPOEKTHBIX MapaMeTpoB pPadOTHI
000py1I0BaHUS CBSI3U (TEICKOMMYHUKALIH ))»

CopepxaHue AUCHUIUIMHBI OXBATHIBAET KPYr BOIIPOCOB, CBA3AHHBIX C BUIAMH U
HOPSAJKOM Pa3pabOTKH TEXHUYECKOW TOKYMEHTAllMU; METOJIaMU KOHCTPYHUPOBAHUS 3JIEMEHTOB,
y3JIOB U YCTPOWCTB TEIEKOMMYHHUKAIIMOHHOTO OOOPYAOBaHHA; OOIIMMHU BOMPOCAMH
OpraHM3aly IPOU3BO/ICTBA; CTAHIAPTHBIMU U CHELUAIbHBIMU TEXHOJIOIMYECKUMU IIPOLieccaMu
B IIPOU3BOJICTBE TEIEKOMMYHUKAIIMOHHOTO OOOPYIOBaHMs; MeToAaMH COOpKHM U MOHTaxa,
PEerylIMpOBKHU, HACTPOMKHU U UCIIBITAHUN 000pyI0BaHUS.

[IpenoaBanre JUCHMIUIMHBI TpPEAyCMaTpUBAeT clieAyronme (opMbl OpraHu3aluu
y4eOHOTO0 TpoIiecca: JISKIUH, JJabopaTopHbIe pabOoThI, CAMOCTOsITEIbHAs pab0oTa CTY/ICHTA.

IIporpaMMoil IUCHUIUIMHBI NPEIYCMOTPEHBI CIEAYIOLUIME BHIBI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTalus B (hopMe IK3aMeHa.

OOmiast TpyAOEMKOCTh OCBOCHHUS JAUCHUIUIMHBI COCTaBIsAET 5 3aueTHbIX eauHui, 180
YacoB.

SI3pIK 00yUEHUS 110 TUCIMITIIMHE «PYCCKUHN »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTMHBI

[lenpro mpenojaBaHus JUCHUIUIMHBI SBISETCS (DOpMHpOBAHHWE KOHCTPYKTOPCKO-
TEXHOJIOTUYECKOW TIOJrOTOBKM CTYACHTOB B COOTBETCTBHM C BUJAaMH JESTEIbHOCTH
BBIMYCKHUKA, IPEAYCMOTPEHHBIMU 00pa30BaTeIbHBIM CTAHIAPTOM.

1.2. JlucuuniaumHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  ydyaCTHHUKaMHU
00pa3oBaTesibHBIX OTHOIIECHUM, 00pa30BaTEIbHOM MPOrpaMMBbl BBICILIETO 0Opa3oBaHus (J1ajee —
OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB OOYUCHUS MO JUCIHUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AUCHUILIMHBI OOYUYAIOUIUICS IOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETSHIMSIMU WM WX YacTaMHU. KoMIeTeHIIMN U MHAMKATOPhI UX JOCTHXKEHUS MPUBEICHBI B

Tabiuue 1.

Ta6ymmma 1 — [lepeyeHb KOMITETCHIIMA W HHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpynna) Kon n HanmeHoBaHue Konx n HauMeHoBaHMEe HHAMKATOpa
KOMIETEHIINH KOMIIETEHIINH JOCTH)KEHUS] KOMIIETCHLIUU
[1K-1.3.1 3HaTh NPUHIMIIBI TOCTPOEHUS
CHCTEM CBSI3H, TEJIEKOMMYHHUKAIIHOHHBIX
CUCTEM pa3INYHbIX TUIIOB
[1K-1.3.3 3HaTh PyHKIMU KaXKAOTO YPOBHS
OSI, monsitue o nportokonax OSI, obmue
cBezieHus1 00 000pyI0BaHHUM, BBIITOJIHSIOIIEM
¢bynkuuu kaxmaoro yposss OSI
IIK-1.Y.1 ymeTp OCy1iecTBIsATh
KOH(UT'YpallMOHHOE U ITapaMeTPUUECKOe
IUTAHUPOBAHME CETEN MEepENAYu JaHHBIX,
TK-1 CriocoGer K pa3pabarbiBaTh pEKOMEHAALNH T10
[TpodeccronanbHbIe ., | yIy4IlIeHHUIo KauecTBa paboThl CETH
KOMIETECHIINU PA3BHTHIO CHUCTEM M CETCH | Ty g v o YMETH BBINOJIHATH PACYET
nepesadyn JaHHbIX . o
HPOMYCKHOW CIIOCOOHOCTH ceTeil
TEJIEKOMMYHUKAINI
[IK-1.B.1 BnageTh HaBbIKaMHU MJIAHUPOBAHUS
HOBBIX ()YHKIIMI U BEPCHM MPOrpaMMHOIO
oOecrieyeHus ceTell mepeaun JaHHbIX
[1K-1.B.2 BnageTs HaBbIKaMu pabOTHI Ha
KOMMYTAaLlUOHHOM 000PYAOBaHHUH I10
00ecneueHnI0 pealn3aluu yCiyr,
BBITNIOJIHEHUIO TUIAHOB T10 PACIIUPEHUIO
CYIIECTBYIONIETO 000PYI0BAHUS CETEBBIX
1aT(HOPM M HOBBIX TEXHOJIOTHI
[TK-2 Cnocoben [1K-2.3.1 3HaTh NpUHIMIIBI paOOTHI,
OCYIIECTBIISATh HCIIOJIb3YEMBIE JUIl KOHTPOJIS U
AKCIIEPUMEHTAJIbHbIE MOHHUTOPHHTa NTHPOKOMMYHHUKAIIMOHHBIX
VCIBITaHUSI, MOHUTOPUHT | CUCTEM M CEPBUCOB, AJITOPUTMOB,
COCTOSIHUS ¥ IPOBEPKY MPOrpaMMHBIX cpell, 0a3 TaHHBIX,
[TpodeccruonanbHble | KauecTBa padoOTHI, Ha3HAYEHHUE U COCTaB MPOrPAMMHOMN
KOMIETEHIINU MIPOBEJICHNE U3MEPEHUHN U | JJOKYMEHTAIU!
JMarHOCTUKY OIIUOOK U [1K-2.3.2 3HaTh C1IOCOOBI HACTPOHKHU
OTKa30B CETEBOr0 000PYI0BaHMSI, U3BMEHEHUS
TEJIEKOMMYHHUKAIIMOHHOTO | KOH(HUTypallMyi U YCTAHOBKU HOBBIX PEIHU30B
000pyIOBaHUs, CETEBBIX | MPOrPAMMHOTO O0eCTIeYeHUS
YCTPOMCTB, [1K-2.Y.1 ymeTh NpoBOANUTH aHAJIN3




MIPOrPaMMHOTO KOH(UTYypaly U NapaMeTpoB CETU AOCTYIa
o0ecrnieueHus 1 000pyAOBaHUS

WH()OKOMMYHHUKAITUN [1IK-2.VY.2 ymeTb pazpabaThiBaTh aJITOPUTMBI
Y CKPHUIITHI JJIs IPOBECHHS 00pabOTKH
JAHHBIX KOHTPOJISI 1 MOHUTOPUHTA
(GyHKIMOHUPOBAHUS
UH(OKOMMYHUKAIIMOHHBIX CUCTEM, OLIEHKH
KauecTBa YCJIYT C YYETOM HUCII0JIb3yEMbIX
TEXHOJIOTHI U 0COOEHHOCTEH UX peanu3anuu
[1IK-2.Y .4 ymeTp aHanu3upoBaTh pe3yJibTaThl
U YCTaHaBJIMBAaTh COOTBETCTBUE MaPAMETPOB
paboTel 000PYAOBAHUS JEHCTBYIOIIUM
OTpaciieBbIM HOPMATUBAM

[1K-2.B.1 Bnagets HaBbIKaMu cOopa,
aHaym3a U 00paboOTKU CTATUCTUYECKOM
UH(POPMALIMH C LENBIO OIIEHKH Ka4ecTBa
MPEIOCTABIISIEMBIX YCIYT, COOTBETCTBHS
TpeOOBaHUSAM TEXHHUECKUX PETJIAMEHTOB
TEJIEKOMMYHHUKAIIMOHHOTO 000py10BaHuUs

ITK-3 Cnocoben
MIPUMEHSTh COBPEMEHHBIE
TEOPETHYECKUE U
SKCIIEPUMEHTAJIbHbIC
Metoabl uccienoBanus ¢ | [1K-3.3.1 3HaTh MeTOABI U CpeICTBA

[TpodeccronanbHbIe
LEJIBIO CO3/1aHUSI HOBBIX IUITAHUPOBAHUS U OpraHU3aluu
KOMIIETEHIIUU N
MEPCIIEKTUBHBIX CPEACTB | UCCIIEIOBAaHUI U pa3paboTok
MH(POKOMMYHUKAIHH,
MCIIOJIb30BAaHUIO U
BHEJIPEHUIO PE3YJIBTAaTOB
HUCCIEeN0BaHuN
I1IK-5.3.1 3HaTh IEHCTBYIOMNE OTPACIIEBBIE
HOPMAaTHUBBI, ONpEeNIoNe TpPeOOBaHUS K
ITK-5 Criocoben p > OTIDEA HHe TP
napameTpam paboTbl 000pyIOBaHUA,
OCYIIECTBIISATh
HACTPOIKY, PEryIUPOBKY, | ~onoaop 1 TPAKTOoB
POHIY, PETYIMPOBKY. | sy 1 YMETb OCYILIECTBIATH IPOBEPKY
TECTUPOBAaHUE
KauecTBa padOThl 000PYI0OBaHUS U CPENICTB
o0opynoBaHus,
[TpodeccronanbHbIe CBSI3U
OTpabOTKY PEKUMOB
KOMIIETEHITNA [IK-5.Y.2 yMeTh uCnoab30BaTh

paboTHI, KOHTPOJIb
IIPOEKTHBIX [TAPaMETPOB
paboThI 060pyIOBaHUS
CBSI3U
(TeIIeKOMMYyHUKAIIHI )

porpaMMHoe obecrieueHue 000py10BaHHS
IIpU €r0 HaCTPOUKe

[1IK-5.B.1 BnageTh HaBbIKAMH TECTUPOBAHUS
00opynoBaHus U OTPAOOTKU PEKUMOB
paboTbI 060PYIOBaHUS CBSA3H
(TeneKOMMYHUKAaIIH)

2. Mecro nuctuIuIMHbEL B cTpykType OI1
Jucuumnirna 6a3upyercst Ha 3HaHUAX, paHee MPUOOPETEHHBIX CTYACHTAMU MPU U3Y4EHHH
CIEYIOINX AUCIUIUINH:
— OcHOBBI TOCTPOEHUSI UH(HOKOMMYHUKALMOHHBIX CUCTEM U CETEH;
— OO0mas Teopusi CBsI3M.
3HaHuUs, MOJYYEHHBbIE NpPH HU3YYCHUH Marepuana JaHHOW AMCIMIUIMHBI, HUMEIOT Kak
CaMOCTOATENIbHOE 3HAUYECHHE, TaK U UCIIOIb3YIOTCS P U3yYEHUN OPYTUX TUCHUTIINH:




— KomnbroTepHoe npoekTupoBaHue HH(POPMAIIMOHHBIX CHCTEM;

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEeM O0BbeMe JUCIUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHJOB Y4COHOMH
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) IPeACTaBICHbI B
Tadymue 2.

Tabmunua 2 — O6beM U TPYIOEMKOCTh TUCIUIITNHbI

TpynoeMKocTh 1o
Bun yueGHO# paboThI Bceero cemMecTpam
Ne7
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 5/ 180 5/ 180
3E/ (uac)
H3 nux uacoe npaxmuueckoil n0020moeKu 34 34
AyoumopHhuie 3auamus, BCEro vac. 51 51
B TOM YHCIIE:
nexmun (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 34 34
KypcoBoii npoekT (padota) (KII, KP), (gac)
9K3aMeH, (4Jac) 45 45
CamocmoamenvHnas paboma, Bcero (4ac) 84 84
Buo npomesicymounoit ammecmayuu: 3ayer,
mudd. 3auger, sx3amen (3auer, dudd. 3auq, OK3. OK3.
DK3.*%*)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUILIMHEI 110 pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIle 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUIIIINHBL, UX TPYAOEMKOCTh

Pa3ILGJ'IBI TEMBI JUCITUITIIMHBI HeKHHH I13 (C3) P KII CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 7
Paznen 1. Dtansl «mpoeKTHpOBAHUE — 2 0 10
MIPOU3BOJICTBO - IKCILTyaTaIMs» KUZHEHHOTO
ITUKJIA W3CITHH.
Pa3nen 2. CeteBbie Moaenu 10 0 22 40
Pa3nen 3. Hactpoiika 1 SKcInTyaTarus 5 0 12 34
TeJIEKOMMYHHUKaIMOHHOTr0 o6opynoBanus (TKO)
Hroro B cemectpe: 17 34 84
Hroro 17 0 34 0 84

IIpakTrueckass IOATOTOBKA 3aKJIIOYAETCd B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
oOydJarlomuMuCcs  OMNpeNeJeHHbIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢ Oy;ymieit
npo¢eCcCUOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHH.




Copep:xanne pa3aelioB U TeM JICKIIMOHHBIX 3aHITHI MIPUBEACHO B Ta0HIIE 4.

Tabmuua 4 — Copeprkanue pa3esioB U TEM JICKIIMOHHOTO IMKJIA

Howmep pazaena

Hazsanwne u COACPpIKAHUE PA3aCIOB U TEM JICKIIMOHHBIX 3aHATUH

1

[ToHsiTHSI U OTMpeNeNIeHUs] CTAAUNW W ITAMOB XKH3HECHHOTO IUKJIA
(OKLI) m3menwmii. 3amauu ¥ CoAepsKaHUE AUCHHUILIAHBL. HaydmHbie
OCHOBHI IPOIIECCOB MPOSKTUPOBAHUS. TepMUHBI U ONIPEACTICHUS B
obnactu KOHCTPYHPOBAHUS H TEXHOJIOTHYECKOTO
MPOEKTUPOBAHUS. XapaKTEPUCTHKA MPOIecca CO3JaHUSI HOBOTO
u3nenus. TexHuueckoe 3a/laHue Ha MTPOCKTUPOBAHME.

Conepkanve JTanoB MNPOEKTUpoBaHUs u3jenus. ONbITHO-
KoHcTpykTOpcKkas padora (OKP), conepskanue pabor.

HcTopus Bo3HMKHOBEeHUs ceTeBoit moaenu TCP/IP
(Transmission Control Protocol/Intemet Protocol). Jrasionnas
moxeab TCP/IP (RFC 1122). VYpoBeHb NPHIOKEHHIA.
[IpenmyniecTBa MHOrOYPOBHEBBIX CETEBBIX MOJEIIEH. Y POBEHb
npunoxenun  HTTP.  TpancnoprtHeii  ypoBeHb.  Iloptsl
(Coxketsr). Tpaucnoptasii  ypoBeHb UDP. TpancnopTHbiid
ypoBerb TCP. CeteBoit ypoBenb. IIporokons: IPv4, IPV6,
ICMPIP-anpec. Anpecanus Ha ceteBoM ypoBHe. KommdecTBo
xoctoB. YactHele nuamnaszonsl [P-anpecoB. CnenuanbHbie IP-
anpeca. Pacnpenenenue IP-aapecoB. Ucuepnanue IP-ampecos.
®opwmar 3aronmoBka [P-makera. ®@marun. Cmemenue Qparmenra.
@®parmenTtanua. Coopka makera. @nar DF. Ilporokon ICMP.
®opmat 3arosmoBka ICMP. Tumnst ICMP- cooOmenunii. Konbl
ICMP-  coobmenuit. Ilpumenenue ICMP. VTunurta ping.
VYrunuta traceroute. KaHanbHbIi M (Qu3Nueckuil ypoBEHb
(YpoBenb kaHasa cBA3M). MHKancynsuuu JaHHBIX. [IpoTOKOIBI
u  ypoBHH. OrtaysonHass wmoaeab OSI (Open System
Interconnection). Dramonnas womens OSI - VYposeHb
npwiokeHui. YpoBeHb npencraBieHus. CeaHCOBBI YPOBEHb.
TpancnoptHelii  ypoBeHb. (CeTeBoil ypoBeHb. KaHanbHbIl
ypoBeHb. Dusnueckuii yposenb. [Ipotokon: 802.3 Ethernet II,
ARP, 802.1q VLAN, 802.1d STP, 802.3ad LACP. Uudhopmarus
o nporokonax. Kommyrartop. Anpecaiisi Ha KaHaJIbHOM YPOBHE
(Medium Access Control Address — MAC address). Pab6ora
KOMMyTaTopoB. llepegaua mIMPOKOBEIATENBHOIO  IAKETA.
@®opmar kazapa Ethernet II. IllupoxoBemaTeNbHbI IITOPM.
Address Resolution Protocol (ARP) RFC 826. ARP 3ampoc.
ARP otser. ARP Ttabmuua. ARP B Wireshark. Virtual Local
Area Network (VLAN) 802.1qg. Spanning Tree Protocol. Dran 1
— BbIOOp KOPHEBOr0 KOMMYTaTopa. DTam 2 — BbIOOp KOPHEBBIX
noptoB. Jrtan 3 — BBIOOp HA3HAYEHHBIX U 3a0JOKHMPOBAHHBIX
noptoB. BPDU (610x nanHBIX MocTOBOro mnopta). Taiimepsl
Spanning Tree Protocol. Momudukamuu Spanning Tree
Protocol. ArperupoBaHue  KaHaJIOB. OOmass  mwuHa.
Konuentpatop  (HUB). CereBoii  moct.  ®Dusmueckoe
kogupoBanne B Ethernet. Manuectepckuit Kopa. Ilepenaua
¢peiimoB Ethernet ma ¢usmueckom yposue. Carrier Sense
Multiple Access with Collision Detection (CSMA/CD). Ilepuon
koukypeniuu (Contention period) Binary Exponential Backoff.
3Ha4Y€HMsI OCHOBHBIX I1ApaMETPOB MPOLETYPHI




nepeIayn.

OCHOBHbBIE HAaCTpPOMKH CETH.
OcnoBHoil nutto3. Aapec DNS cepsepa. CereBas cTpyKTypa.
Be6-cepep. Hdomen. Mapmpyruzarop. Anpecauusi. Cepsep
nomena. DNS (Domain Name System «cucTeMa JTOMEHHBIX
uMén»). Omnpenenenue IP aapeca nmoaceru. Mapuipytuzanus.
Tabnuua mapurpytuzanui. MapupyT 0o yMOTYaHHIO. 3alUCH B
Tabnuue Mapuipyruszanui. Mapmpytel: nojacetu. [nuHa Macku
nojaceTd. AAMUHHUCTpaTUBHAs AucTaHius. Mapmpytsl: o3
no ymomuanuio (Default Gateway). DHCP (Dynamic Host
Configuration Protocol). ITonyuerue B Windows HacTpoek ceTu
no DHCP. TIpeobpa3zoBanue ceteBbix agpecoB (NAT).

IP anpec.

Macka T110JiCETH.

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATUA U UX TPYAOCMKOCTb

N3 Hux Ne
Ne | Tems! npaktuyeckux | POpMBI MPAKTUYECKUX | TPYIOEMKOCTh, |MPAKTHYECKOH |pasiena
/11 3aHSATUN 3aHSITUN (gac) MMOATOTOBKH, | THUCITHIT
(gac) JIHBI
Y4eOHBIM MJIAHOM HE MPEAYyCMOTPEHO
|
Bcero
4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb ITPUBEICHBI B TaOIUIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HaumenoBaHue 1a60paTopHBIX paboT TPyZAOCMKOCTE, | MPAKTHHECKOH | pasieria
/1 (dac) IMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 7
1 | Ananu3s cereBoro Tpaguka Ha pa3HbIX 5 3) 2
ypoBHsix mozaenu TCP/IP
2 | AHanu3 paboTHI JIOKATBHBIX MIPOBOIHBIX 5 5 2
ceren
3 | AHanmu3 ¥ SMyJTHUpOBaHHUE CETEBOTO Tpaduka B 6 6 2
ceTsix cranaapra 802.3
4 | AHanu3 ceTeBoro Tpaduka B 6ecrpoBOJHBIX 6 6 2
cetsix ctagaapta 802.11
5 | Hacrpoiika TeeKOMMYyHUKAIlMOHHOTO 6 6 3
000pyI0BaHHUE C UCTIOIH30BAHNEM
nporokonioB TCP/IP
6 | YcraHoBka u paboTa ¢ IMYJISATOPOM CETEBOTO 6 6 3
obopynoBanust GNS3
Bceero 34 34

4.5. KypcoBoe NMpoeKTUpOBaHUE/ BHITOTHEHUE KYPCOBON PabOThI

Y4eOHBIM MJIAHOM HE TPEAYCMOTPEHO




4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunsl camocTosiTenbHON paboTHI M €€ TPYAOEMKOCTh IPUBEICHBI B Ta0IHUIIE 7.

Tabmuua 7 — Bugsl caMoCcTOsTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 7,
Bun camocrosiTensHOM paboThI
qac qac
1 2 3

N3yuenune TeopeTnyeckoro Marepuania

64 64
nucuuruael (TO)
IToaroToBKa K TEKYyIIEMY KOHTPOJIIO 10 10
ycrieBaemoctH (TKY)
[ToaroroBka K MpOMEKYTOUHOM 10 10
atrecrauuu (I1A)

Bcero: 84 84

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUISL CAMOCTOSITEIIbHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-METOIMYECKUE MAaTEPHAIbI JIJISI CAMOCTOSITEIIBHONH PaboThl OOYJArOIIMXCSl YKa3aHBI B
ma. 7-11.

6. IlepeueHb MeUaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUI
[TepeueHb eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3IaHUH TIpUBEIeH B TabuIle 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUMA

udp/ Komi4ecTBo 5K3eMILIAPOB B
URL a P ec bubnmnorpaduyeckas ccpliaka OUOIMOTEKE
P (KpOMe 3JIEKTPOHHBIX IK3EMILISIPOB)

Omucdep, B. I'. OcHOBBI cereli mepemayu
JNaHHBIX : yuyeOHoe nocobue / B. I'. Omudep,
H. A. Omudep. — 2-e u3g. — Mocksa :

UHTYUT, 2016. — 219 c¢.— Texkcr:
ANEeKTpOHHBIN //  JlaHb @  3JEKTPOHHO-
OubIMoTeYHAas cucreMma. — URL:

https://e.lanbook.com/book/100346

Crun, B. M. PacnpeneneHHblE CHCTEMBI
cOopHHK Hay4yHBIX TpynoB / B. M. Ctun, J. C.
TanenOaym ; mepeBoj ¢ aHrimiickoro B. A.
Spouxoro. — Mocksa : JIMK IlIpecc, 2021.
— 584 c. — ISBN 978-5-97060-708-4. —
TekcT : s1exTpoHHbI // JIaHb : 3IEKTPOHHO-
OubIMoTeYHAas cucrTeMma. — URL:
https://e.lanbook.com/book/240992

BornuoB, M. B. [Ipaktukym no apxutekrype
BBIUMCIUTENBHBIX ~ MallMH,  KOMILIEKCAM
3alUThl  MHGQOpPMAaMM W MPOTOKOJIaM
NepeJaul JaHHBIX B KOMIIBIOTEPHBIX CETAX :
yaeOnoe mocobme / M. B. BorumHOB. —
Mypmanck : MI'TY, 2018. — 110 c. — ISBN

978-5-86185-968-4. — Tekcr :
QNIEKTPOHHBIN //  JlaHb @  DJEKTPOHHO-
O6ubauoreyHas CUCTeMa. — URL:




| https://e.lanbook.com/book/142640 |

7. IlepeyeHb AMEKTPOHHBIX 00Pa30BaATEIbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEIIEKOMMYHUKAIIMOHHOH ceTu « IHTepHeT»

Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTu «MHTepHeT», HEOOXOAUMBIX MJii OCBOCHHUS TUCIUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuna 9 — IlepedueHb JIIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHEeT»

URL anpec HaumenoBanue

https://e.lanbook.com/ DJIeKTpOHHAs: OMOJIMOTEYHAs CHCTEMa

https://znanium.com/ DJIeKTpOoHHAs: OMOIMOTEYHAs CHCTEMA

https://lib.guap.ru/jirbis2/ | bubmuorexa I'VAII

8. Ilepeuenb MH(POPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO 0OECHEUeHUs, HCIOIB3YEeMOT0 TPH OCYIIECTBICHUU
00pa30BaTeNILHOTO MpoLecca M0 AUCLUIIUHE.
[lepedeHp UCTIONB3yeMOr0 POTPaMMHOTO obecnieueHus npejacrasieH B Tadumie 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus

Ne i/ HaumenoBanue

1 MS Office

2 MS Windows

3 MS Visual Studio

4 OC Linux

5 Yrumuter: Wireshark. Tcpdump, GNS, EVE-NG, Iperf, Netcat, Openssh, Ping,
Traceroute unu tracert, Vsftpd — ftp cepsep.

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00pa30BaTEILHOTO MPoIlecca Mo JUCIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— IlepeyeHs HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepuambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCITUIUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIYECKON 0a3bl

Ne HaumeHnoBaHMe coCcTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)

1 | ®ounng aynuropwmii I'Y ALl myist mpoBeneHust 3aHATHI
JEKIMOHHOTO U CEMHHAPCKOTO (MMPAKTUYECKOT0) TUTIA,
TPYIIIOBBIX U UHJIMBHUYaIbHBIX KOHCYJIBTALMI, BBIIIOTHEHUS
KYPCOBBIX paboT, TEKYIIET0 KOHTPOJIS M MPOMEKYTOTHON
aTTECTallUU.
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Criermanu3upoBaHHas MeOelb; TEXHUYECKHE CPEJICTBA 00yIeHNS,
CITy>Kallue JUIsl IPEJICTaBICHUs y4eOHOM nH(pOpMAIUU OOJBIION
ayJIMTOPUH; IEPEHOCHON HA0OP JEMOHCTPAIIHIOHHOTO 000y TOBaHUS

2 | BeruncnutenbHas 1abopaTopus

Criermanu3upoBaHHast MeOelb; TEXHIUECKHE CpeACcTBa 00ydeHus,
CITy’Kallue JUIsl IPEeICTaBICHUs yueOHOHM nH(opMaIuu O0JIbIION
aymutopun; naboparopHoe obopynoanue (II19BM - 12 wir.,
00BETMHEHHBIX B JIOKATbHYIO BBIYHCIHTENIBLHYIO CETh C BEIXOJIOM B
BeraucauTenbHyto ceth I'YAII u MaTepHeT)

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OIICHOYHBIX CPEICTB/JS TPOBEACHUS IMPOMEKYTOYHOH aTTECTAI[UH
00yJaromuxcs 1Mo JUCHUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CoctaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI IPOMEKYTOYHOM aTTeCTAIlUH

Bua npomexyTo4HON arTecTanuu [lepedyeHp OLICHOYHBIX CPEACTB

OK3aMeH Crircok BONpOCOB K 3K3aMEHY

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabauie 14. B Teyenune cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJYJBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMIETEHIIUN

OlieHKa KOMIIETEHIINH X .
T — apakTepucTKa c(hOPMHUPOBAHHBIX KOMITETEHIIUIA

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepHa;
— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIHFHO U TPAMOTHO €T'0 M3JIaracr;

COTIUHOY — ONMUpasiCh Ha 3HAHHWS OCHOBHON W JIOTIOJHHUTEIHHOU JIUTEPATyphl,

GauTeHOY TECHO MPUBS3BIBAECT YCBOCHHBIE HAYYHBIE MOJOXKEHHUS C MPAKTUYECKOM
JESITEIIbHOCTHIO HAIPABJICHHS;
— yMeJ0 000CHOBBIBAET U apTYMEHTUPYET BBIJIBUTACMBIC M HJICH;
— JIeJIaeT BBIBOALI H 000OIIEHHUS;
— cBOOOJIHO BJIAJICET CUCTEMOM CIIeIMATH3UPOBAHHBIX TOHITHUH.
— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBIA MaTepHall, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT ero, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPaATyPHI;

«XOpOMION — HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH; y
— YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOH JESITEIHLHOCTHIO

«3aUTEHOY
HaIPaBIICHUS;
— apryMEHTUPYET HayYHbIC TTOJIOKEHUS;
— JIeJIaeT BBIBOALI H 00OOIIEHHUS;
— BJIQJICET CHCTEMOM CIIeMAaTN3NPOBAHHBIX TTOHITHH.
— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYNIECTBY M3JIaraeT €ro, OMHpasCh HA 3HAHUS TOJBKO OCHOBHOMU
JTUTEPaATypPHL;

«Y/IOBJIETBOPUTEITHHOY )

GATTOHOY — JIOTyCKaeT HECYIIECTBEHHBIC OIMOKN U HETOYHOCTH, y
— UCTIBITBIBACT 3aTPYAHEHHUS B TPAKTUYECKOM NPUMEHEHUW 3HAHHUHA
HaIlpaBJICHUS,
— cJ1a00 apryMEHTHPYET HayYHBIC MTOJIOKCHHSI,
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Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— 3aTpyaHseTcs B (OPMYIHMPOBAHUN BBIBOJOB M 0000LICHHUI;

— YaCTUYHO BJIaJ€CT CHCTEMOM CIICHAJIM3UPOBAHHBIX MMOHSATHH.

— oOyyarolmuiicss He YCBOWJ 3HAYUTENIbHOM 4YacTh MPOrpaMMHOIO

MaTepuana;
— JIOMYCKAeT  CYIIECTBEHHbIE  OIMOKM W  HETOYHOCTH  IpHU

«HEYJIOBJIETBOPUTEIILHO» .

L SATICHOY paccMOTpeHHH Ipo0sIeM B KOHKPETHOM HallpaBlICHUH; }
— MCIIBITBIBAET TPYIHOCTH B IPAKTUUECKOM IIPUMEHEHNUHN 3HAHUM;
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKECHHS,
— He (OpMYJIHPYET BBIBOJOB U 0000LICHUIA.
10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK HHBIE MAaTEPUAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeacTaBiieHbl B Tadimie 15.
Tabmuna 15 — Borpocs! (3agaumn) 1s 9K3aMeHa
Ne /it [TepedyeHs BonpocoB (3a1a4) 1 IK3aMeHa Kox
UHJIMKaTopa

1. Crex npotokonioB TCP/IP. TTonsitue npoTokosna u [IK-1.3.1
untepdeiica. Mukancynsuus JaHHbBIX. T1IK-1.3.3

2. Kananbhblit ypoBenb B cranaapre 802.11, anroputm nocryna | I1IK-2.3.1
k kanary CSMA/CA, dbopmar 3aronoska. Paznuuneie [1K-2.3.2
BapHaHThI Niepeaun (MoKa3aTh pa3IndYHbIC BAPUAHTHI [IK-3.3.1
WCIIOJIH30BaHUS YETHIPEX aJIPECOB). [IK-5.3.1

3. Kananbhblit ypoBenb B cranaapre 802.11n nakerst RTS/CTS.

IIpoGnema CKpBITOI 1 3aCBEUEHHON CTaHIUU.

4. Kananbhslii ypoBens B cranjapre Ethernet 11 mpoTokon
noctyna k kanany CSMA/CD, ¢opmar 3aronoBka. Anpecarus
Ha KaHAJIbHOM YPOBHE.

S. CoBpeMeHHOe TToCTpoeHus JoKanbHBIX ceTeid LAN ¢ IK-2.3.1
UCIO0JIb30BaHnEM KoMMyTaTopoB. [Ipuniun padotsl. [Ipumep | [1K-2.3.2
cxemsl cetu, PopMar 3arosoBKa. IIK-3.3.1

6. Hcnone3oanne VLAN 802.1Q. ITpumep cxeMsl ceTu. [IK-5.3.1
W3menenue B 3arosnoske 802.3. [IK-5.Y.1

7. STP mpoTtokou ocTpoBHOTO jiepeBa. [Ipodiema IIK-5.V.2
HIMPOKOBENIATEIBHOTO mTopMa. [IpHHIIAIT AeHCTBHS. IK-1.¥.1
OcHoBHBIe THITBI TOPTOB. [IpuBecTr mpumep dpopmuposanus | [IK-1.Y.2
TOTIOJIOTUH CETH TIPH MepBOHaYabHOM BKIodeHun. [Tonstue | IIK-1.B.1
MUHUMAaJIbHOIO MapuIpyTa. IIK-1.B.2

8. DHCP npoTokon IMHaMMYECKOi HacTpoliku y3ia. Ilponexypa | [IK-2.Y.1
TOJIyYEHHs [TaPaMETPOB CETH. [1epeuncinTh OCHOBHBIE [IK-2.Y.2
CETeBBIE TTAPAMETPHI, IIPUBECTH IPUMEPHI UX Ucnoib3oBanus. | [IK-2.Y.4

IK-2.B.1
I1K-5.B.1

9. ARP npotokon paspemenns agpecos. Haznauenue, npunnun | 11K-2.3.1
pabotel. CoBpeMeHHOE TTOCTPOCHUS JTIOKATBHBIX ceTeil LAN, [1K-2.3.2
npobiemMa MMpoKoBeIaTebHoro mropma. Kom ARP. [IK-3.3.1

I1K-5.3.1

10. ICMP npoToKO MEXKCETEBbIX YIPABISIOMIMX COOOIECHUH. IK-1.3.1
Hasnavenne, OCHOBHBIE THITBI COOOIIEHUH, KOTOPBIC IIK-1.3.3
MCTOJIB3YIOTCS PU paboTe YTUIMTHI ping, TUIBI Bo3MoxHbIX | [TK-2.3.1
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ommOok. Hamucatp anroputm paboThl YTHIHTHI tracert. [1K-2.3.2
11. IP npoTokon cereBoro ypoBHsi. OCHOBHBIE 110JIs 3ar0JIOBKA. [IK-3.3.1
Macka nojacetu, aapec noacets, nuto3. NAT overload. I1K-5.3.1
12. IP potokon cereBoro ypoBHs. OCHOBHBIC MOJIS 3ar0JIOBKA. IK-5.Y.1
Mappytusanus nakera IP uepes HECKOIBKO IIK-5.¥.2
Mapuipytu3atopoB. OpraHu3aiys J0CTyIa K HHTEPHETY. IK-1.¥.1
13. DNS npoTtokos cucteMsl 1oMeHHBIX UMEH. JlepeBo nomennbix | [IK-1.Y.2
uMen. Hasnauenue, IpuHIMI paboThl PEKYPCHMBHOTO U HE IIK-1.B.1
PEKYpCHBHOrO peskiuMa. OCHOBHBIE THITBI 3aIIMCEH. IIK-1.B.2
14. TCP npotokod ynpasienus nepenaueii. Hasnauenue, IIK-2.y.1
MpoLeaypa YCTAaHOBKH U 3aKPBITUS COCTUHEHUS, OCHOBHbBIE [IK-2.V.2
THIIBI COOOIIECHMI 1 TIOJISL. IIK-2.V 4
15. TCP npoTtokoin yrnpabieHus nepenayeid. Haznauenue, [IK-2.B.1
yIpaBieHHs neperpy3kou B cetu. [Ipumep paboTsl 01HOTO U3 HIK-5.B.1
QJIITOPUTMOB YIIPABIICHUS IEPETPY3KOH.
16. UDP nipoTokos noyib30BaresbCKux aenrarpamm. Haznauenue,
OCHOBHEIE T0JIs1 3aroyioBKa. [Iponeaypa nepegaym TaHHBIX.
17. [Ipotokon FTP, ocHOBHBIE TUIIBI coOOIIeHUI. Onrcanue
paboThI B TACCHBHOM M aKTUBHOM peXHMax. OCHOBHBIE THITHI
COOOILIEHUH.
18. [Iporokxon HTTP, ocHOBHBIE THIIBI cCOOOIIEHUI. Onucanue
paboThl MPOTOKOJIA B Bepcuu 1.1
19. Ocuogsl padots ¢ Cisco 10S. Komannusie pexxuMmsl,
nepexoibl Mexxay peskumamu. Hactpoiika unrepdeiica,
MapuIpyTOB.
20. OcHogsl pabotsl ¢ Cisco 10S. KomanHblie pexumsl,
nepexoiel Mexxy pexkumamu. Cozmanust ACL crivcka u
HacTpoiika pexxuma NAT overload.
21. OcHoBbl paboTsl ¢ Cisco 10S. KomannHble pexumsl,
nepexonnl Mexxay pexxnmamu. Hacrpoiika VLAN 802.1Q
MOPTHI access u trunk.
Bompocsr (3amaun) st 3aueta / qudd. 3auera npejpacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3a1aun) ams 3adeta / qudd. 3auera
Kon
Ne n/m [Iepeuens BonpocoBs (3ana4) ans 3a4dera / qudd. 3ayera HHIKATOPA

Y4eOHbIM MJIAHOM HE IPEAYCMOTPEHO

[lepeuenr TeM [l KypCOBOTO TMPOESKTHUPOBAHUS/BBIIONHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B Tabmwmie 17.
Tabnuna 17 — Ilepedern TeM UIst KypCOBOTO IPOEKTUPOBAHMSI/BBITIOTHEHUSI KYPCOBOM paObOTHI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBITOIHEHUS

Ne n/mt .
KypCOBOH pabOTHI
Y4eOHbIM MJIaHOM HE PEIYCMOTPEHO
Bonpockl s mpoBeneHHS MPOMEXKYTOYHOW aTTECTAllMM B BHIE TECTHPOBAHUS

npeJcTaBiIeHb! B Ta0nuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB JJIsi TECTOB

Ne i/t

[IpumepHBIil epedeHb BOMPOCOB 17151 TECTOB

Kon
WHINKATOpa
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\ He npenycmorpeno \

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne i/mm ITepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONpEAENSAINMe  MPOLEAyphl  OLEHUBAHUS
MH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLIMH, COAEpKaTcs B
JOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernmameHTHpPYIOIMIMX MOPAIOK U MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTaluy 00y4JaroImnuXcs
'VAIL

11. Meroaudeckue yKa3aHus Uit 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue yKazaHus s OOyYarOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MmarepHaa.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe U sICHOE W3JIOKEeHHe ydeOHoro marepuana. HasHadueHue COBpEMEHHOM JieKIuU B
paMKax JUCHUIUIAHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
(byHaaMeHTaNbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOrO IIO3HaHMS, HOBEHUIIMX
JOCTHKEHUI HayyHOUW MbIcau. B yuyeOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUA, €€ MpoOJeMbl, JAaeT LEIbHOE MpPEJICTaBICHHE O AUCLUIUIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUTIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aNMMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LIEIEBOM YCTAHOBKON K KayKJJOM KOHKPETHOU TEME;

— TOJy4Y€HHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pa3BuTHEe NOpPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsBJIEHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO JIJIsl CAMOCTOSITEIbHOM padoThI;

— TIOJy4YyeHHE 3HAHUNW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHsI HA ONMKailine rofbl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJaBHBIE MBICIH U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JlekMOHHBI  MaTepuad MOXKET COINpPOBOXKAATHCS JIEMOHCTpAalMEN  ClIaliioB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IMpH MPOBEIEHUU KOPOTKHX JAHUCKYCcCHUHl 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMATHK 10 TUCIHUILIIMHE.

CrpyKTypa npeiocTaBieHus JEKIIHOHHOT0 MaTepuana:

Pasnen 1. Drambl «aipoekTHpOBaHME — IMPOU3BOJCTBO - IKCILTyaTalus» >KU3HEHHOI'O
[UKJIAa U3JIEIIUH.

Pa3znen 2. CereBble Moenu

Pasnen 3. Hactpolika u skcIutyaTaus TeieKoMMyHUKauonHoro obopynosanus (TKO).

11.2. Meroauyeckue Yyka3aHUs I OOYYaIOMIUXCS IO BBIMOJTHEHHUIO JIA0OPAaTOPHBIX
pabor
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B xopme BbImoMHEHHS J1a0OpPAaTOPHBIX paboOT oOOy4aromMiCs [OJDKEH YIIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAMOHHOW XapaKTEPUCTHUKOW OO0YyJaromerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTEH U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51abopatopHbIX paboOT 0O0y4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBI, OIpeNensieMoil y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHUe CIeyOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— T[pHOOpeTeHHE HAaBBIKOB HCCIECIOBaHMS IPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKAaX JaHHOW JAUCLUIUINHBL;

— 3aKpeIUICeHHE, Pa3BUTHE U JIETATM3alUsl TEOPETHUECKUX 3HAHUH, MOJYYCHHBIX Ha
JCKITHSIX;

— IOJIyuyeHHe HOBOM MH(OpMAIMH 10 U3y4aeMOH TUCLUIIMHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opysoBaHHEM U pUOOpamHu.

3amanue ¥ TpebOBaHUA K MPOBEICHUIO Ta00PATOPHBIX PaboT, CTPYKTYpa u Gopma oTyera
0 nabopaTopHOi pabore, TpeOoBaHHMs K OG(OPMIICHHIO OT4YeTa O J1abopaTropHoi pabote
COJIEPIKaTCsl B METOJUUECKUX YKa3aHHUAX T10 MIPOXOKACHUIO TaOOPaTOPHBIX paboT:

Hacrpoiika u skcrutyaTanus TeJIeKOMMYHUKAIIMOHHOTO 000pYyI0BaHusA : [ DIIEKTPOHHBII
pecypc] : npaktukym / H. B. Matees, A. B. bopucosckas ; C.-Ilerep6. roc. yH-T a3pOKOCM.
npuOOPOCTPOCHUS. - DIEKTPOH. TeKCTOBbIE AaH. - Cankt-IleTepOypr : U3n-Bo ['YAIL, 2020. - 30
c., URL: https://lib.guap.ru/jirbis2/components/com_irbis/pdf view/?200715

OCHOBBI KOHCTPYHMPOBAHHS, TEXHOJOTMH M SKCIUTyaTallMd TEICKOMMYHHUKAIIMOHHBIX
cucteMm : [ Onektponnslii pecypc| : mpaktukym / H. B. MatseeB ; C.-lIlerep6. roc. yH-T
a’POKOCM. TTPUOOPOCTPOEHUS. - DIEKTPOH. TeKCTOBBIE NaH. - Cankt-IlerepOypr : M3n-Bo I'YAII,
2020. - 27 c¢. URL: https://lib.quap.ru/jirbis2/components/com_irbis/pdf view/?159791

Hacrpoiika TeneKkoMMyHUKAIIMOHHOTO OOOpYIOBaHMS C HMCIOJIb30BAaHUEM MPOTOKOJIOB
TCP/IP : [ DnexktpoHHbI pecypc] : yuebHO-MeTonuueckoe nocodbue / H. B. MarseeB ; C.-
[Terep6. roc. yH-T a’pOKOCM. MPUOOPOCTPOCHMs. - DIEKTPOH. TEKCTOBbIe naH. - CaHKT-
[TetepOypr : U3n-Bo I'YAII, 2020. - 27 c¢. URL:

https://lib.guap.ru/jirbis2/components/com_irbis/pdf view/?113953

11.3. Mertoauueckue yKazaHus JUIsi 0OYJaIOMIMXCs MO MPOXO0XKIECHHIO CAMOCTOSITEITHHOM
paboThI

B xoze BBIIOTHEHUS CaMOCTOSATENbHONW pabOThI, OOYUYaIOLIUIICS BBIOJIHAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

Jns oOyyaromuxcst mo 3aoyHod (opme OOydeHHs, caMmMOCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mnporiecce BBIMOMHEHHUsSI CaMOCTOSTENbHOW paboThl, y oOydaromerocs: (GopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE pabovero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIIeYMBAET BBICOKHMA
YpOBEHb YCIEBAEMOCTH B IMEpHOJ OOY4YeHMs, MOMOraeT IOJyYUTh HAaBBIKU IIOBBIIICHUS
po(hecCHOHALHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HalpaBJSIIONIMMH  CAMOCTOSATENIBHYIO  paloTy
00y4aroIUX CSSIBIISIOTCS:

— y4eOHO-METOANYECKUI MaTepuas Mo AUCIUILIINHE.

11.4. Meroauueckue yKa3zaHus JUIs OOy4aroIIMXCS MO MPOXOXKICHUIO TEKYIIETOo
KOHTPOJIS YCIIEBAEMOCTH.
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Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMaTpUBAaET KOHTPOJIb KauyecTBAa 3HAHUUI
00y4aroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CEeMecTpa C LIEeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

dopma poBeACHUS TEKYLIEro KOHTPOJIS — 3alllUTa OTYETOB 110 J1a00opaTOpHbIM padoTam.
Pe3ynbrarhl TEKYIIETO KOHTPOJIS YYUTHIBAIOTCS IIPU IPOBEICHUH IIPOMEKYTOYHON aTTECTALUU B
cootBercTBUU ¢ TpeboBanusimu CTO I'VAIL. CMK 3.76 «llonoxkeHue o TEKyIIeM KOHTpPOJIS
YCIIEBaEMOCTH U MPOMEKYTOYHOH aTTecTaluy CTyAeHToB U actiupanToB I'YAILI, oOyyaromuxcs
110 00pa30BaTeNIbHBIM IIPOrPaMMaM BBICILIETO 00pa30BaHUSI.

11.5. Meroauueckue ykazaHus i 00Y4arOLIUXCs M0 MPOXOXKAECHUIO MPOMEXYTOUYHOM
aTTECTALIUU.

IIpomexxyrounass  arrectanuss  oOyyarolIMXCsl — HpeJycMaTpuBaeT  OLIEHUBaHME
IIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3YIbTATOB 00Y4YeHMs MO aucuuiuinHe. OHa BKIIIOYAET B
cedst:

— D9K3aMeH — ¢opma OIEHKM 3HAHWH, MOJYyYCHHBIX OOYdYalOmIMMCS B IIpOIECCe
U3y4eHHs BCel AMCLUIUIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOSTENbHONW paboThl, CHOCOOHOCTH
OPUMEHSTh MUX JUI PELICHUs NPAKTUYECKUX 3ahad. DK3aMeH, KaK IPaBWJIO, MPOBOJUTCS B
NIEPUOJ, SK3aMECHALIMOHHOM CECCHMM W 3aBEpIIAeTCs AaTTECTAlMOHHON OLEHKOM «OTIMYHOY,
«XOpOILIOY», «YAOBIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEILHOY.

Cucrema OLEHOK IpH IPOBEIECHUU IMPOMEKYTOUHOM aTTEeCTAl[MM OCYLIECTBIIETCS B
COOTBEeTCTBUM C TpeboBanusMH [lonoxxkenuit «O TeKyleM KOHTpOJE YCIEBAaeMOCTU U
IPOMEXYTOUHOM arrectanuu cryneHToB ['YAII, oOywarommxcs Mo nporpaMmaM BbICIIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTUHIOBOM CHCTEME OLIGHKM KadecTBa Y4eOHOW paboThl
ctyneHtoB B I'VAII». DOx3amen mnpoBoautTcss B ycTHOM ¢opme. llpu sBke Ha 3K3aMeH
oOyyaromuiics 00s3aH HMMeThb HIpU cebe 3a4eTHYI0 KHWXKKY, KOTOPYI0 OH IpEeAbsBISIET
npenogasarento. [IpueM skx3ameHa 0e3 3aueTHOW KHMXKKU HE Jomyckaercs. Eciu co cTopoHsl
oOyyaromierocss BO BpeMs SK3aMeHa JIOMYIIEHbl HapylIeHHs y4eOHOM JUCHUIUIMHBI
(criichIBaHME, HECAHKIMOHMPOBAHHOE MCIIOIb30BAHUE CPEICTB MOOWIBHOW CBSI3H, ayIquo—
IUIEMEPOB M JIPYIMX TEXHUYECKUX YCTPOMCTB), HapyIICHMs NpaBU BHYTPEHHETO pacropsiaka
I'VAII, npeanpussATa IONBITKAa IOJUIOra JOKYMEHTOB, IIPENOAABATENb BIPABE YAAIUTH
00yyYaroIerocsi ¢ 9K3aMeHa ¢ 3aHECEHHUEM B BEJJOMOCTb OLIEHKU «HEYAOBJIETBOpUTENbHOY. Ilo
pe3yibTaTaM 3K3aMeHa IIOJIOKUTENbHAs OIIEHKA 3aHOCHUTCS IPENo/aBaTeleM B BEJOMOCTh U
3a4eTHYI0O KHWKKY. OTpuuaTtenpHas OLEHKAa 3aHOCUTCS TOJIBKO B BenomocTb. HesBka
00yJaroIerocss Ha 5K3aMEH OTMEYaeTCs B BEJOMOCTH CIOBAMH «HE SIBUIICA», JTHOO «H/I».
JIMpeKTOop MHCTUTYTA HA OCHOBE BEJOMOCTH BBICHSET MPUYMHY OTCYTCTBHUS 0OydaroIlerocs Ha
HK3aMEHE U IPUHUMAET PelIeHHE O MOPsAKE MOCIeaYIOIEeN CAauu.
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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