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AHHOTaNINA

Hucuummaa  «OCHOBBI  KOHCTPYHMPOBAaHHS,  TEXHOJOTMH W JKCIUTyaTalluH
TEJIEeKOMMYHUKALIMOHHOTO 000PYJOBaHUS» BXOJIUT B 0Opa30BaTENbHYIO MPOTPAMMY BBICILIETO
oOpa3oBaHusi — mporpaMmy OakajaBpuaTa IO HAIpPABICHUIO TOATOTOBKM/ CHEIHATBLHOCTH
11.03.02 «MHPOKOMMYHUKAIIMOHHBIE TEXHOJOTUM M CHCTEMBI CBSI3M» HAIPaBICHHOCTH
«IIporpamMmmHO-3aIIMIIEeHHBIe MH()OKOMMYHHKaMmW». JucoumiuHa peanusyercs Kadeapoit
«Ne25y.

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOUIMX KOMITETCHIINIA:

ITIK-1 «Crioco6eH K pa3BUTHIO CHCTEM M CETEH Mepeiavyr TaHHBIX)

[IK-2 «CnocobGeH OCyIIECTBIISATh SKCIEPHUMEHTAIBHBIC HCIBITAHUS, MOHUTOPUHT
COCTOSTHUSI U IIPOBEPKY KauecTBa pabOThl, MPOBEACHUE U3MEPEHUN M JUArHOCTUKY OLIMOOK U
OTKa30B TEJIEKOMMYHMKAIIMOHHOTO OO0OpYyJIOBaHMs, CETEBbIX YCTPOMCTB, IPOrPaMMHOIO
obecrnieueHUs NH(HOKOMMYHHKAIHID)

[IK-3 «CnocobeH NpuMEHSTh COBPEMEHHBIE TEOPETUYECKUE U SKCIIEPUMEHTAJIbHBIE
METOJbl ~ HWCCIENOBaHUS C  LEJIbI0  CO3/aHUs  HOBBIX  IEPCHEKTUBHBIX  CPEICTB
MH(POKOMMYHUKAIN, UCTIOIB30BaHUIO M BHEAPEHHUIO PE3YIbTATOB HCCIICOBAHUI

I[IK-5 «CrnocobeH  OCyIIECTBISITh  HACTPOMKY,  PEryJlHUpPOBKY, TECTUPOBAHUE
o0opynoBaHus, OTPaOOTKY pEXKHUMOB pabOTBI, KOHTPOJb MPOSKTHHIX MapaMeTpoB pPabOTHI
000pyA0BaHUs CBA3H (TEIEKOMMYHHUKAIU )>»

ConepxaHre JUCHUIUIMHBI OXBATBHIBAET KPYT BOIIPOCOB, CBS3aHHBIX C BHIAMH U
MOPSAIKOM Pa3pabOTKH TEXHUYECKOW TOKYMEHTAllMW; METOJIaMU KOHCTPYHUPOBAHUS SJIEMEHTOB,
y3JI0B H YCTPOHCTB TENEKOMMYHHKAIIHOHHOTO 00OpyAOBaHMs;, OOMIMMH  BOIPOCAMH
OpraHU3aIi IPOU3BOJICTBA; CTAHIAPTHBHIMU U CHIEIUATBHBIMU TEXHOJIOTHYECKUMU MPOIIECCaMu
B TPOM3BOJICTBE TEJIEKOMMYHHUKAIIMOHHOTO OOOPYJOBaHUS; METOJaMU COOPKM M MOHTaXa,
PEryJIUpPOBKHU, HACTPOUKH U UCIIBITAHUN 000pYIOBaHUS.

[IperonaBanre MUCHMIUIMHBI TPEAyCMAaTPUBACT CleAyoue (OpMbl OpraHH3aIHud
y4eOHOTo Tpoliecca: JIEKINH, J1abopaTopHble paboThI, CaMOCTOsITeNbHAs pPaboTa CTyIeHTa.

[TporpaMMo#i NTUCIUTUIMHBI TPETYCMOTPEHBI CIEAYIONUE BUABI KOHTPOJS: TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTalus B (hopMe IK3aMeHa.

OO0mast Tpy0eMKOCTh OCBOSHUS JHUCIUILIMHBI COCTaBISET S5 3adeTHBIX enuHuIl, 180
9acoB.

S3pIK 00yuYeHus IO JUCHMIIUHE KPYCCKHUH »



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE
1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI
Lenpto mpenogaBaHus AUCIUTUIMHBI

TEXHOJIOTHYECKON IIOAIrOTOBKH

ABIIACTCA
CTYACHTOB B

(dbopMHUpOBaHHE KOHCTPYKTOPCKO-

COOTBETCTBHHM C BUIAaAMH JCATCIIBHOCTH

BBIMYCKHUKA, PEAYCMOTPEHHBIMU 00pa30BaTeNIbHBIM CTAaHIAPTOM.

1.2. JucumrmiuHa

BXOIUT B

cocCTaB

yactd, (QOopMHpPYEeMOW  y4YaCTHUKAMHU

00pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTEeIbHOI MpOrpaMMbl BhICIIET0 00pazoBaHus (nanee —

OI1 BO).

1.3. IlepeueHb MIAHUPYEMBIX PE3YIbTATOB OOYUEHHUS 110 AUCHUILTUHE, COOTHECEHHBIX C

IUTaHUpYEMbIMH pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare m3yueHus AUCHUIUIMHBI OOYYAIOIIMKUCS JTOJDKEH 00J1a/laTh CIeAYIOIUMHU
KOMIIETCHIIMSIMU WM UX 4acTsAMU. KOMIIETeHIIMN U MHJIMKATOPBI UX JOCTUKEHUS IIPUBEIACHBI B

Tabymue 1.

Tabnuna 1 — [lepeueHb KOMIETCHIIMN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynmna)
KOMIICTCHITHH

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHII M

KO,Z[ W HAMMCHOBAHHWC MHAHWKATOpa
JOCTHXCHHA KOMIICTCHIINHN

[TpodeccronanbHbIe
KOMIICTCHIIN N

[TK-1 Cnocoben k
Pa3BUTHIO CUCTEM U CETEU
nepeaavn JaHHbIX

[IK-1.3.1 3HaTh NpUHLIMIBI TOCTPOEHUS
CHCTEM CBS3H, TEJIEKOMMYHHUKAIIMOHHBIX
CUCTEM pa3jINYHbIX TUIIOB

I1K-1.3.3 3HaTh ()yHKIMU KaXKIOTO YPOBHS
OS], nonsTue o nmporokoaax OSI, oOmue
cBeJieHUs 00 000pyAOBaHUH, BHIMOJIHSIOIIEM
¢bynkiuu kaxaoro ypoas OSI

[1K-1.3.5 3HaTh 11e1M U 3a/1a41 TPOBOIUMBIX
UCCIIEJIOBaHMI U Pa3pabOTOK

[IK-1.Y.1 ymeTh ocy1iecTBIsATh
KOH(UTYPAIIMOHHOE U TTapaMeTPUUIECKOe
IJIAHUPOBAHUE CETEH Mepeiauu TaHHbBIX,
pa3pabaThIBaTh PEKOMEH AU IO
YIIYUIICHUIO KaueCcTBa pabOThI CETH
[IK-1.Y.2 yMeTp BBIIONHATH pacueT
MIPOITYCKHOM CITIOCOOHOCTH ceTe
TEJIEKOMMYHUKAIUI

[TIK-1.B.1 BnageTs HaBbIKaMHU MJIAHUPOBAHUS
HOBBIX (DYHKIIMIA U BEPCHIA TPOTrPAMMHOTO
oOecrnieueHus ceTeil mepeaaun JaHHbBIX
[1K-1.B.2 BnaseTh HaBbIKAaMU pabOTHI Ha
KOMMYTAIIMOHHOM 000PYI0BaHUU T10
00eCIeUeHUI0 pean3alnu yCIyT,
BBITIOJTHEHUIO TIJIAHOB TI0 PACIIMPEHUIO
CYIIECTBYIOIIETO 000PYA0BaHUS CETEBBIX
1aTHOPM M HOBBIX TEXHOJIOTHUH

[TpodeccronanbHbIe
KOMIICTCHIIN N

[1K-2 Criocoben
OCYUIECTBIISATh
HKCIIEpUMEHTAIbHbIE
UCTIBITAHUST, MOHUTOPHUHT
COCTOSIHUS ¥ TIPOBEPKY
KauecTBa paboThl,
MPOBE/ICHUE U3MEPEHUN U
JUArHOCTHKY OIIMOOK U
OTKa30B
TEJIEKOMMYHHUKAI[HIOHHOTO

I1K-2.3.1 3HaTh NpUHIMIBI pabOoTHI,
WCIIOJIb3Y€EMBI€ [Tl KOHTPOJIS U
MOHUTOPHUHIa HH()POKOMMYHHMKAIIMOHHBIX
CHCTEM U CEPBHCOB, AJITOPUTMOB,
MIPOrpaMMHBIX cpejl, 6a3 TaHHbIX,
Ha3HAaYeHHe U COCTaB MPOTrPAMMHOMN
JOKYMEHTalu1

[1K-2.3.2 3HaTh criocoObl HACTPOKH
CETEeBOro 000pPy10BaHMS, U3MEHEHUS
KOH(QUIypalyy U YCTAHOBKH HOBBIX PEJIM30B
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000pyIOBaHUs, CETEBBIX
YCTPOMCTB,
MPOrPaMMHOTO
obecreueHust
WH()OKOMMYHUKAIIAN

MPOrPaMMHOTO OOeCTICUeHUsI

[IK-2.VY.1 ymeTs npoBOAUTH aHAIINU3
KOH(UTYpaIK U TapaMeTPOB CETH JIOCTYIIA
1 000pyIOBaHUS

[1K-2.VY.2 ymeTs pa3pabaTbIiBaTh alrOpUTMbI
Y CKPUIITHI JIJIs1 POBEACHUS 00pabOoTKU
JAHHBIX KOHTPOJISI U MOHUTOPUHTA
(yHKIMOHUPOBAHUS
MH()OKOMMYHUKAIIMOHHBIX CHCTEM, OLICHKH
Ka4yecTBa YCIyT C yU€TOM HCIIOJIb3yEeMbIX
TEXHOJIOTHI U OCOOCHHOCTEH UX peann3aiun
[1K-2.Y.4 ymeTh aHaIu3UpOBaTh PE3YJIbTAThI
Y yCTaHABJIMBATh COOTBETCTBUE MapaMETPOB
paboTel 000pyO0BaHUS JEHCTBYIOMNUM
OTpaciIeBbIM HOPMATUBAM

[1K-2.B.1 BnageTs HaBbIKaMu cOOpa,
aHaJM3a U 00pabOTKU CTATHCTUYCCKOM
UH(GOPMAIIUH C IETBI0 OIICHKU Ka4eCTBa
MPEIOCTABIISIEMBIX YCIYT, COOTBETCTBHS
TpeOOBAHUSAM TEXHUYECKUX PETJIAMEHTOB
TEJIEKOMMYHUKAIIMOHHOTO 000pYyI0BaHuUs

I1K-3 Cnocoben
MIPUMECHSTh COBPEMCHHEIC
TEOPETUYECKHE U
IKCIIEPUMEHTAIHHBIC
METO/IbI UCCIETOBAHUS C

[1K-3.3.1 3HaTh METO/IbI U CPEACTBA

[Tpodeccuonanbuble
KOMITETEHITHH LIEJIbI0 CO3/1aHUsI HOBBIX TUTAHUPOBAHUS U OPTaHU3AINH
NEPCHEKTUBHBIX CPEJCTB | UCCIEIOBaHUN U pa3paboToOK
MH(OKOMMYHUKALIUH,
UCTIOJIb30BAHUIO U
BHEJJPEHUIO PE3YJIbTaTOB
UCCIIE0OBAHUI
[TK-5.3.1 3HaTh ACUCTBYIOIINE OTPACIICBBIC
HOPMAaTUBBI, ONIpesieNsonue TpeOoBaHus K
ITK-5 Cnocoben p » OTbelt HHe TP
rapameTrpam padoThl 000py1I0BaHUS,
OCYLIECTBIIATh
HACTPOIKY, pEryJIMpPOBK Kafasion 1 Tpaxtos
Y> Pery Y | IIK-5.Y.1 YMETh OCYILIECTBISTH POBEPKY
TECTUPOBAHUE
KayecTBa paboThl 000PYJOBaHUS U CPEJCTB
o0opynoBaHus,
[Ipodeccuonanbubie CBSI3U
0TpabOTKY pPeXHMOB
KOMIIETEHIINU [IK-5.Y.2 ymeTs ucnonabp3oBaTh

paboThl, KOHTPOJIb
MPOEKTHBIX ApPaMETPOB
paboTsl 000pyAOBaHUS
CBSI3U
(TeneKOMMYHUKAaIIH)

MporpaMMHOe obecrieyeHue 000py10BaHUS
IIpU €r0 HaCTPOUKe

[T1K-5.B.1 BnageTs HaBbIKAMU TECTUPOBAHUS
000pyI0BaHUS M OTPAOOTKH PEXKUMOB
paboThl 000PYAOBAHUS CBA3U
(TeIeKOMMYHHUKALIUI)

2. Mecro nucuumianHsl B ctpyktype OI1
JucnunimHa 6a3upyeTcs Ha 3HaHUSAX, paHee MPUOOPETEHHBIX CTyIEHTaMU IIPU U3yUYEeHUN
CIEYIOIIUX AUCLUIUIMH:
— OcHOBBI TOCTPOEHUS UH(HPOKOMMYHHUKAIIMOHHBIX CUCTEM U CETEH;
— OO0mas Teopusi CBsI3M.




3HaHWs, TOJYYCHHBIE IPU HM3YYCHUM MaTepuala JaHHOW IUCUUIUIMHBI, HMMEIOT Kak
CaMOCTOATENIBHOE 3HAYECHUE, TaK U UCIIOJIb3YIOTCS IPU U3YUYECHUN APYTUX TACLUILINH:
— KomnbroTepHoe npoekTupoBaHie HH(POPMAIIMOHHBIX CHCTEM;

3. O0BeM U TPYJ0EMKOCTh JUCIUTUINHBI
Jannaple 00 o0meM oO0beMe TUCIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYA0EMKOCTH TI0 CeMeCcTpam) IPeACTaBICHbI B
Tabnuie 2.

Tabmuna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILIIUHBI

TpynoemMKoCTh 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKocmo OUCHUUNIUHDL, 5/ 180 5/ 180
3E/ (1ac)
U3 Hux uacoe npakmuueckoii N002Z0MO6KU 34 34
AyoumopHhusie 3anamus, BCETo vac. ol ol
B TOM YHCIIC:
nexuuu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus (I13),
(gac)
nabopaTtopHbie paboTsl (JIP), (uac) 34 34
KypcoBoii npoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 45 45
Camocmoamenvnan paboma, Bcero (dac) 84 84
Buo npomesxxcymounoii ammecmayuu:. 3a4er,
mudd. 3auer, sk3ameH (3auer, Judd. 3auy, OK3. OK3.
OK3.%%)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCIUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTHHBI MO pa3JeiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIINHBI U UX TPYAOEMKOCTh TIPUBEICHBI B TA0IHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pasznensl, TeMBI TUCITATIIINHEI Hexumm | 113 (C3) 1P KII CPC
’ (dac) (dac) (gac) (dac) (gac)
Cemectp 7
Pazgen 1. Dramnsl «11poeKTUpPOBaHHUE — 2 0 10
MIPOM3BOJICTBO - HKCILTyaTaIUs )KU3HEHHOTO
LMKJIA U3JEIUN.
Pasnen 2. CeTeBble MOIETH 10 0 22 40
Pa3gen 3. Hactpoiika u skcrutyataus 5 0 12 34
TeJIeKOMMYHUKalnoHHoro obopyaosanus (TKO)
Hroro B cemecTpe: 17 34 84
Htoro 17 0 34 0 84

[IpakTnueckass MOATOTOBKA 3aKJIIOYaeTcs B  HEMOCPEJICTBEHHOM  BBIIIOJHEHUU
OoOyyarolMMHUCs ~ OINpENeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;aymei
poQeCCHOHATBHOMN 1A TEIbHOCTBIO.




4.2. CopaepkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHITHIM.
Copep:xanne pa3aesioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabmuua 4 — Copeprkanue pa3aesioB U TEM JICKIIMOHHOTO IMKJIA

Howmep pazaena

Hazsanwne u COACPpIKAaHUE PA3aCIOB U TEM JICKIIMOHHBIX 3aHATHI

1

[ToHsiTHSI U OTMpeNeNIeHUs] CTAAUNA U AITANOB XKH3HECHHOTO ITUKJIA
(OKLI) m3menumii. 3amauu ¥ COAEp)KaHUE MUCHMILIMHBL Haydmbie
OCHOBHI MPOIIECCOB MPOCKTUPOBAHUS. TepMUHBI U ONPEACTICHUS B
obnactu KOHCTPYHPOBAHUS H TEXHOJIOTHYECKOTO
MPOEKTUPOBAHUS. XapaKTEPUCTHKA MPOIEecca CO3JaHUSI HOBOTO
u3nenus. TexHruueckoe 3a/laHue Ha MIPOCKTUPOBAHME.

Conepkanve JTanoB MNPOEKTUpOBaHUs u3nenus. ONbITHO-
KoHCTpyKTOpcKkas pabora (OKP), conepskanue pador.

HcTopus Bo3HMKHOBEeHUs ceTeBoit moaenu TCP/IP
(Transmission Control Protocol/Intemet Protocol). Irasonnas
mogeab TCP/IP (RFC 1122). VYpoBeHb MNPHIOKEHHIA.
[IpenmyiiecTBa MHOTOYPOBHEBBIX CETEBBIX MOJEIIEH. Y POBEHb
npunoxenun  HTTP.  TpancnoptHeii  ypoBenb. Iloptsl
(Coxketsr). Tpaucnoptasii  ypoBenb UDP. TpancnopTHbiid
ypoBerab TCP. CeteBoit ypoBenb. IIporokonsi: IPv4, IPV6,
ICMPIP-anpec. Anpecanus Ha ceTteBoM ypoBHe. KommyecTBo
xoctoB. YactHelie nuamnaszonsl [P-anpecoB. CnenuanbHbie IP-
anpeca. Pacnpenenenue IP-aapecoB. Ucuepnanue IP-aapecos.
®opwmar 3aromoBka [P-makera. @marun. Cmemenue Qparmenra.
@parmenTtanua. Coopka makera. @nar DF. Ilporokon ICMP.
®opwmat 3aromoBka ICMP. Tumnst ICMP- cooOmennii. Kombl
ICMP-  coobmenuit. Ilpumenenune ICMP. VTunura ping.
VYrtunuta traceroute. KaHanbHbIi M (Qu3Nyeckuil ypoBeHb
(YpoBenb kaHasa cBA3M). MHKancy siuuu JaHHBIX. [IpoTOKOIBI
U ypoBHH. OTtasonHass wmoaeab OSI (Open System
Interconnection). Dramonnas woxenp OSI - VYposeHb
npwiokeHuil. YpoBeHb npencraBieHus. CeaHCOBBI YpPOBEHb.
TpancnoptHelii  ypoBeHb. CeTeBoil ypoBeHb. KaHnanbHbIl
ypoBeHb. Dusnueckuii yposenb. [Ipotokon: 802.3 Ethernet I,
ARP, 802.1q VLAN, 802.1d STP, 802.3ad LACP. Uudopmarus
o nportokoiax. KommyraTtop. Anpecanus Ha KaHaJIbHOM YPOBHE
(Medium Access Control Address — MAC address). Pab6ota
KoMMyTaTopoB. Ilepenaua MmIMPOKOBEIATENBHOIO — 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 KOMMYyTaTopa. JTtamn 2 — BbIOOp KOPHEBBIX
nopToB. Jrtan 3 — BBIOOp HA3HAYEHHBIX U 3a0JOKMPOBAHHBIX
noptoB. BPDU (610x naHHBIX MocTOBOro mopta). Taiimepsl
Spanning Tree Protocol. Momudukamuu Spanning Tree
Protocol. ArperupoBaHue  KaHaJIOB. OOmass  muHa.
Konuentpatop  (HUB).  CereBoii  moct.  ®Dusmueckoe
kogupoBanne B Ethernet. Manuectepckuit Kopa. Ilepenaua
¢bpeiimoB Ethernet ma ¢usmueckom yposue. Carrier Sense
Multiple Access with Collision Detection (CSMA/CD). Ilepuon
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koukypennuu (Contention period) Binary Exponential Backoff.
3HaueHUs1 OCHOBHBIX MMapaMeTPOB MPOLETYPhI
nepeaayu.

3 OcHoBHbIe HacTpoiiku cetu. [P ampec. Macka mnojuceTu.
OcHoBHoll mu03. Anpec DNS cepBepa. CereBast CTpyKTypa.
Be6-cepep. omen. Mapmpyrtuzarop. Anpecanusi. Cepsep
nomena. DNS (Domain Name System «cuctema ITOMEHHBIX
uMmén»). Omnpenenenne I[P ampeca moaceru. MapupyTusamusi.
Tabnuna mMapmpyTu3anui. MapmpyT M0 YMOTYaHUIO. 3alluCH B
Tabnuie MapupyTu3anui. MapupyTel: nojacetu. JlinHa Macku
nojceTu. AAMUHUCTpaTUBHAA AucTaHuus. Mapupytsi: o3
no ymonuanuio (Default Gateway). DHCP (Dynamic Host
Configuration Protocol). ITonyuenue B Windows HacTpoek cetu
no DHCP. Tlpeo6pasoBanue cereBbix anpecoB (NAT).

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTb IPUBEECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHsATHS U UX TPYJIO0EMKOCTh

N3 Hux No
Ne | Tewmsl npaktudeckux | @opmel npakTU4ecKux | TpyloeMKOCTb, |IIPAKTHYECKOM |pasnena
/o 3aHATHI 3aHATAI (gac) MIOJTOTOBKH, | TUCIIMII

(gac) JIUHBI

V4eOHBIM IIAaHOM HE npeayCcCMOTpCHO

Bcero

4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYTOEMKOCTb ITPUBEICHBI B TAOIUIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HaumeHoBanue 1a60paTopHBIX padoT TpynoeMKoCTb, | IPaKTHUECKON | pa3zena
n/m (uac) ITOATOTOBKH, | JHCIIHII
(gac) JIMHBI
Cemectp 7
1 | AHanu3 cereBoro Tpauka Ha pa3HbIX 5 5 2
ypoBHsix moaenu TCP/IP
2 | AHanu3 paboThl JIOKAIBHBIX POBOJIHBIX 5 5 2
ceren
3 | AHanu3 ¥ SMyJIUpPOBaHUE CETEBOro Tpaduka B 6 6 2
ceTax cranaapra 802.3
4 | Ananu3 ceteBoro Tpaduka B 6ecripoBOIHBIX 6 6 2
cersx cragmapra 802.11
5 | Hacrpoiika TeJIeKOMMYHHUKAIIMOHHOTO 6 6 3
000pyI0BaHUE C UCTIOIB30BAHUEM
npotokosioB TCP/IP
6 | YcraHoBKa U paboTa ¢ IMYJISITOPOM CETEBOTO 6 6 3
obopymoBanus GNS3
Bceero 34 34




4.5. KypcoBoe nMpoeKTUpoBaHUE/ BHITOTHEHUE KyPCOBOH PabOThI
VY4eOHBIM [JITaHOM HE MPEAYCMOTPEHO

4.6. CamocrodarenbHas paboTa 00y4aroUIXcs
Buiel camocTosTeNnbHOM paboThI U €€ TPYJI0EeMKOCTh ITPUBEICHBI B TaOIUIE 7.

Tabauna 7 — Buabl camocTosTenbHON paboThl U €€ TPYA0EMKOCTh

N Bcero, | Cemectp 7,
Bun camocrositensHoi paboThl
qac qac
1 2 3
M3ydyeHne TeopeTHIecKoro MaTepuanina
64 64
nucuurnHbl (TO)
[ToaroroBka K TEKymiemy KOHTPOJTIO 10 10
ycneBaemoctH (TKY)
IToaroroBka K mMpoOMeEXyTOYHOU 10 10
arrectanuu (I1A)
Bcero: 84 84

5. IlepeueHs yueOHO-METOAMUECKOTO OOECIIeUeHHUs
JUTSL CAMOCTOSITEIBHON PabOThI 00YUYAIONINXCS IO TUCITUTUIHHE (MOIYJTIO)
Y4eOHO-METOIMYECKHE MaTepUalibl JIUIsl CAMOCTOSITENILHOW pabOThl 00y4aroIIuXcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3AHUN
[lepeueHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH NpHUBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MeYaTHBIX U JICKTPOHHBIX YUEOHBIX H3TaHUI

Tudpp/ KomnuaecTBo 9K3eMITIspOB B
URL a p cc bubnuorpaduueckas ccpiika OubmoTeKe
P (KpoMe IIeKTPOHHBIX IK3EMILISIPOB)

Omudep, B. I'. OcHOBBI cerell mepenayu
MaHHBIX : yuyeOHoe mocobue / B. I'. Omudep,
H. A. Omugep. — 2-e m3n. — Mocksa :

UHTYUT, 2016. — 219 c¢.— Tekcr:
ANIEKTpOHHBIN //  JlaHb @  3JEKTPOHHO-
OuGIMoTCUYHAsS CHCTEMa. — URL.:

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

Crun, B. M. PacmpenencHHble CHCTEMBI

cOOpHUK Hay4yHBIX TpynoB / B. M. Ctun, O. C.
Tanenbaym ; mepeBoj ¢ anriuiickoro B. A.
Spouxoro. — Mocksa : JIMK IlIpecc, 2021.
— 584 c. — ISBN 978-5-97060-708-4. —
Tekct : anexTpoHHBIN // JIaHb : 3JE€KTPOHHO-

onoIuoTeyHast CHUCTEMA. — URL:
https://e.lanbook.com/book/240992

Borunos, M. B. IIpakTukyM 1o apXurexkrype
BBIUMCIUTENbHBIX ~ MallMH,  KOMIUIEKCaM
3alMThl  MHGOpMAlMM M MPOTOKOJIAM
nepesavyn JaHHbIX B KOMITBIOTEPHBIX CETAX :
yueOHOe mocobue / M. B. BoTtmHOB. —
Mypwmanck : MI'TY, 2018. — 110 c¢. — ISBN
978-5-86185-968-4. — Tekcer :




ANIEKTPOHHBIN //  Jlanb :  3IEKTPOHHO-
OoubnuoreyHas cucTema. — URL:
https://e.lanbook.com/book/142640

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTn «IHTepHeT»

Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOpPMaIMOHHO-
TEJIEKOMMYHUKAalIMOHHON cetu «MHTepHeT», HEOOXOAUMBIX Ui OCBOEHHUS JIUCLUIUIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuuma 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIMOHHOM ceTH «HTepHET»

URL agpec HaumenoBanue

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

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

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

8. Ilepeuens nHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEMOI0 IpPHU OCYHIECTBICHUU
00pa30BaTENILHOTO MPOoIecca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yEeMOT0 IPOTPaMMHOTO oOecIieueHHs npeacTabieH B Tabuuie 10.

Tabmuna 10— [TepeueHr mporpaMMHOT0 00€CIICUCHHMS

Ne i/ HaumeHnoBaHue

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. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEILHOTO Mpoliecca Mo JUCIUILTHHE

[lepeuens WCTHONB3yeMBIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabmmite 11.

Tabauna 11— Ilepeuenb MHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He mpenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB MaTepHaTbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW ISl  OCYIIECTBIICHHS
00pa3oBaTeNbpHOTO Mpoliecca Mo TUCIUIUIMHE, TPECTaBiIeH B Tabnuiel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHUIECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
/1 MaTepHUaTbHO-TEXHHUECKOH 0a3bl (Tipu HEOOXOMMOCTH )

1 | ®oug aynutopuii I'YAII myist mpoBeaeHUs 3aHITUN
JIEKIMOHHOT'O U CEMHUHAPCKOTO (MMPaKTUYECKOTr0) TUIIA,
TPYIIOBBIX U UHJIMBUAYAIbHBIX KOHCYJIbTAIMHI, BBINOIHEHUS
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KYPCOBBIX padoOT, TEKYIIETO KOHTPOJIS M TPOMEKYTOUHOM
aTTeCTallUH.

Criermanu3upoBanHast MeOelh; TEXHIYECKHE CpeAcTBa 00ydeHus,
CITy’Kalliue JUIsl IPEJICTaBICHUs] yu4eOHOM nH(OpMAIUU 00BN
ayJIUTOPUH; IEPEHOCHON HA0OP JEMOHCTPAIIIOHHOTO 000y IOBaHUS

2 | BerancnurenbHas 1adopaTopus

Criermanu3upoBanHast MeOelb; TEXHIUECKHE CpeACcTBa 00ydeHus,
CITy’Kallue Ui npeAcTaBieHus yuyeOHor nadopmanmu 00mbIIon
ayauropun; JaboparopHoe obopynosanue (II9BM - 12 mr.,
00BETMHEHHBIX B JIOKATbHYIO BBIYHCIHTEILHYIO CETh C BEIXOJIOM B
BBEIIUCIATENRHYIO ceTh | YAIT u aTepHeT)

10. Onenounble CpeacTBa s MPOBEACHUS TPOMEKYTOUHOHN aTTeCTAIlMN
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOYHOH aTTeCTAIlUH
oOy4aromuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl POBEACHHMSI IPOMEKYTOYHON aTTeCTaIlluN

Bun HpOMe)KYTOqHOﬁ aTTCCTallun Hepequb OICHOYHBIX CPCACTB

OK3aMeH Crircox BOMpPOCOB K 3K3aMEHY

10.2. B kauecTBe KpUTEpPHEB OICHKM YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINI OOYYalOMMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas puBecHa B Tadumie 14. B TeueHune cemecTpa MOXKET HCIOIb30BAThCS
100-0amnpHast ~ mKajma ~ MOXIYJIbHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 -Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIIETEHIUI

Or11eHKa KOMITETEHITUH

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIMN
5-0ayuIbHas mIKana PaKTep (bopep

— oOyuaromuiics TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHai;

— YBEPEHHO, JIOTUYHO, I10CIIEI0BAaTEIbHO U TPAMOTHO €0 U3J1araer;

— OMUPAsCh HA 3HAHUS OCHOBHOW W JOTIOJHHUTEIHHOW JIMTEPATYypHI,
TECHO IMPHBS3BIBAECT YCBOSHHBIE HAYYHBIE MOJIOKEHHSI C TPAKTUIECKOMN
JeSITeIbHOCTBIO HAIIPABICHMUS;

— yMeJl0 000CHOBBIBAET M apTyMEHTUPYET BbIIBUTaeMbIe UM UJIEH;

— JIeJaeT BBIBOJBI M 0000IIEHHS;

— CBOOOIHO BJIAJICET CHCTEMOM CTICIMAITM3UPOBAHHBIX MOHSITHIA.

«OTIIMYHO»
(GauTCHO»

— o0yJaroIuiicss TBEPI0 YCBOWI MPOTpaMMHBINA MaTepHal, TPaMOTHO U
M0 CYILIECTBY WU3JlaraeT €ro, ONUpasChb Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3bIBAET YCBOCHHBIE 3HAHUS C MPAKTHUUYECKOW JI€ATEbHOCTHIO
HaIlpaBJICHUS;

— apTyYMEHTUPYET Hay4YHBIC MTOJIOKECHHUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BJIQJICET CUCTEMOM CIICIMATU3UPOBAHHBIX OHSITHM.

«XOpOLLIO»
«3a4TEHO

— 00yyJaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepHal,
[0 CYLIECTBY M3J1araeT €ro, OMMpasch HA 3HAHUSA TOJIBKO OCHOBHOM
JUTEPaTypHI;

— JIOIyCKaeT HeCYIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— HCTIBITHIBACT 3aTPYJHEHHs] B TNPAKTHUYECKOM NPUMEHEHHWU 3HAHUH

«yJIOBJIETBOPUTEITHHO
«3aUTEHO
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

HaIpPaBIICHUS;
— cJ1abo apryMEHTHPYET Hay4HBIC MTOJI0KCHHUS,

— 3aTpynHsAeTCA B (POPMYTMPOBAHUN BHIBOJOB M 0000OIICHUI;
— YaCTUYHO BJIICET CUCTEMOH CIICIHMATN3UPOBAHHBIX TOHATHH.

— o0yyJaromuiicss He YCBOWJI 3HAYUTENBHOHW 4YacTH MPOrPaMMHOIO

MaTepuana;
— IONyCKaeT  CYUIECTBEHHbIE  OIIMOKM W  HETOYHOCTU  IpH
«HEYOBJIETBOPUTEIIHLHO .
«HE 3AUTCHOY paccMOTpeHHH pobJIeM B KOHKPETHOM HarpaBlICHUH, }
— HCTIBITBIBAET TPYIHOCTH B MIPAKTHYECKOM IPUMEHEHNUN 3HAHUA;
— HE MOXET apryMEHTHPOBAaTh HAYYHbIE MOJIOKECHUS;
— He QOopMYIUpPYET BHIBOAOB U 0000IIECHUIA.
10.3. TunoBble KOHTPOJIbHBIE 33/1aHUS WIH UHbIE MaTEPHAIIBI.
Bompocs! (3amaun) nmst sKk3ameHa mpeicTaBiieHbl B Tadumie 15.
Tabmuna 15 — Bonpocs! (3agaun) s 3K3aMeHa
Ne /it [lepeuenp BonpocoB (3aa4) AJs IK3aMEHa Koz
WHIMKaTOpa

1. Crek nporokosioB TCP/IP. Ilonarue npoTokomna u [IK-1.3.1
uHTepdeiica. HKancysus TaHHbIX. [IK-1.3.3

2. KananbHsiii ypoBenb B crangapte 802.11, anroputm nocryma | ITIK-2.3.1
k kanairy CSMA/CA, dopmar 3aronoBka. Pazniansie [1K-2.3.2
BapHaHTHI TIepeiayu (ToKa3aTh pa3InyHbIC BAPUAHTHI [IK-3.3.1
HCII0JIb30BAaHHUs YETHIPEX aJIPECOB). [IK-5.3.1

3. Kananbhbiit ypoBenb B cranaapre 802.11n makerst RTS/CTS.

[Tpo6seMa CKpBITOM U 3aCBEYEHHOM CTAHITHH.

4. KananbHbiii yposens B crangapte Ethernet II mpotokon
nocrtytna k kanary CSMA/CD, dbopmar 3aronoBka. Aapecariust
Ha KaHAJIbHOM YPOBHE.

S. CoBpeMeHHOe TOCTpOoeHUs JoKaIbHBIX ceTelt LAN ¢ IK-1.3.1
UCIOJb30BaHNEM KoMMyTaTopoB. [Ipunimn padotsl. [Tpumep | [IK-1.3.3
cxeMbl cetu, Popmar 3arosioBka. [IK-1.3.5

6. Ucnonp3oBanne VLAN 802.1Q. I[Ipumep cxemsl ceTH. [K-1.¥.1
W3menenue B 3arosoBke 802.3. [K-1.¥.2

7. STP npoToKoIJI OCTPOBHOTO JiepeBa. [Ipobiema ITK-1.B.1
[IHPOKOBEIIATEILHOTO 1ITopMa. [I[pHHIIUTT JeHCTBHS. [IK-1.B.2
OcHoBHBIE THITBI TOPTOB. [IpuBecTr pumep popmuposanus | [TK-2.3.1
TOTIOJIOTHH CETHU NPH TIEPBOHAYAILHOM BKitoueHuu. [Toustue | 11K-2.3.2
MUHHMAJIbHOT'O MapIIpyTa. IK-2.¥.1

8. DHCP npoTokos [uHaMU4eCKoi HacTpoliku y3ia. [Iponenypa | [IK-2.V.2
TOJIyYEeHHs TAPaMETPOB CETHU. [lepedncanTh OCHOBHBIE [IK-2.Y .4
CETEBBIE TIAPAMETPBI, IPUBECTH MPUMEPHI UX Ucnoib3oBanus. | [IK-2.B.1

[IK-3.3.1
[IK-5.3.1
[IK-5.V.1
[IK-5.V.2
I1K-5.B.1

9. ARP nporokoi pazpemenus anpecoB. Haznauenne, npunnun | [1K-2.3.1
pabotel. CoBpeMEHHOE TTOCTPOSHUS JTOKANbHBIX ceTeil LAN, [1K-2.3.2
npobieMa mupokoBemareasHoro mropma. Kot ARP. IK-3.3.1

[IK-5.3.1
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10. ICMP npoToKO MEXKCETEBbIX YIPABISIOMIMX COOOIIECHUI. IK-1.3.1
Haznavenue, OCHOBHBIE THITBI COOOIIEHUH, KOTOpPhIE I1IK-1.3.3
WCTOJIB3YIOTCS TPU paboTe yTUIUTHI ping, TUIbI Bo3MoxHbIX | [TK-1.3.5
omuOoK. Hanucatp anroput™ paboThl YTHIMTHI tracert. IK-1.V.1
11. [P npoTokon cereBoro ypoBHsi. OCHOBHBIE 110JI5 3ar0JIOBKA. [IK-1.¥ .2
Macka nojcetu, aapec noacets, nuio3. NAT overload. IIK-1.B.1
12. IP npotokoi cereBoro ypoBHst. OCHOBHBIE TIOJIS 3aT0JIOBKA. IIK-1.B.2
Mapiupytusanus nakera IP uepes HeECKOJIBKO I1K-2.3.1
Mapupytu3aropoB. Opranusaliys J0CTyIa K HHTEPHETY. I1K-2.3.2
13. DNS npoTokos cucreMsl 1oMeHHbIX uMEH. Jlepeso nomennnix | [TK-2.V.1
uMeH. Hasnauenue, IpuHIMn paboThl pEKyPCUBHOTO U HE [IK-2.Y.2
PEKYPCUBHOTO pesknuMa. OCHOBHBIE THIIBI 3aIIUCEN. 1IK-2.YV 4
14. TCP npotokon yrpasinenus nepeaaueil. Hasnauenue, 1IK-2.B.1
Ipolelypa YCTAHOBKHU M 3aKPbITUS COEMHEHUS, OCHOBHbIE 1IK-3.3.1
THIIBI COOOIEHHUH M MOJISL. IIK-5.3.1
15. TCP nporokoun ynpasnenus nepenayeil. Haznauenue, HK-5.Y.1
yIIpaBIIeHHs eperpy3koii B cetu. Ilpumep paGotst oguoro n3 | 1TIK-5.Y.2
JITOPUTMOB YIPABJICHUS IEPErPY3KOH. HK-5.B.1
16. UDP nporoko:n nons30Barenbekux aerrarpamm. Haznauenue,
OCHOBHBIE 110JIs1 3arosioBka. Ilpouenypa nepeaayu 1aHHbIX.
17. [Ipotokon FTP, ocHOBHBIE THIIBI coOOIIeHUI. Onrcanue
paboThI B TACCHBHOM M aKTUBHOM pexXHMax. OCHOBHBIE THITHI
COOOILIEHUH.
18. [Iporokosn HTTP, ocHOBHBIE THIIBI cOOOIEHUH. Onucanue
paboThl MPOTOKOJIa B Bepcuu 1.1
19. Ocuogsl pabots ¢ Cisco 10S. KomanHbie pexxuMsl,
nepexoabl Mexay pexxumamu. Hactpolika untepdeiica,
MapuIpyTOB.
20. OcHogsl pabotsl ¢ Cisco 10S. KomaHniHbIe pexXUMBI,
nepexoibl Mexay pesxkumamu. Cosmanust ACL crincka u
HacTpoiika pexxuma NAT overload.
21. OcHoBbl paboTsl ¢ Cisco 10S. KomannHble pexumsl,
nepexonpl Mexay pexxnMmamu. Hacrpoiika VLAN 802.1Q
MOPTHI access U trunk.
Bompocsr (3amaun) aiist 3aueta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3a1aun) ams 3aueta / qudd. 3auera
Kon
Ne n/m [Iepeuens BonpocoB (3ana4) ans 3a4dera / qudd. 3adera HHKATOPA

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeuenr TeM [l KypcOBOTO TMPOCKTHPOBAHUS/BBIIIOIHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B Tabmwmie 17.
Tabnuna 17 — Ilepederp TeM Uit KYPCOBOTO MTPOSKTUPOBAHMSI/BBITIOJIHEHUSI KYPCOBOM pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOIHEHUS

Ne n/mt .
KypCOBOH pabOThI
Y4eOHBIM MJIAHOM HEe IPEIYCMOTPEHO
Bonpocel s mpoBeneHHS MPOMEXKYTOYHOH aTTeCTAallMd B BHIE TECTHPOBAHUS

npeJIcTaBIeHbI B Ta0nuie 18.
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Ta6mmia 18 — [IpumepHsIii TepedeHb BONPOCOB ISl TECTOB

Kon

Ne n/mt IIpuMepHBIii IIepeYeHb BOIIPOCOB ISl TECTOB
MHJUKATOpa

He npenycmorpeno

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne i/m [TepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONpEAENSAIONIMe  MPOLEAYphl  OLIEHUBAHUS
WHIWKATOPOB, XapaKTePU3YIOMUX J3Tanbl (OPMUPOBAHHUS KOMIICTCHIIUN, COJEPKATCA B
JIOKAJIbHBIX HOPMAaTUBHBIX akTax [ YAIL, pernmamMeHTHpPYIOUIMX TMOPAIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MTPOMEXKYTOYHON aTTECTAI[MH O0YYarOIIIXCs
'VAIL

11. MeTtoanueckue YKa3aHus AJid o6yqa}om1/1xc;1 110 OCBOCHHUIO JHCIHUIIIIMHBI

11.1. Metoauueckre yKa3zaHus [ OOYYarOImIMXCS 10 OCBOCHHMIO JICKIIMOHHOTO
Marepuaia.

OcCHOBHOE Ha3HAYEHUE JICKIMOHHOIO Marepuaja — JOTMYECKH CTPOMHOE, CHUCTEMHOE,
nIyOOKOe M SICHOE HW3JIOKEeHWE ydeOHoro marepuana. HasHaueHue COBPEMEHHOH JICKIMH B
paMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU
byHIaMEHTANBHBIX MPOOJIEM AUCHUIUIMHBI, METOJOB HAYYHOTO IO3HAHUsS, HOBEUIINX
JOCTH)KCHUN HaydyHOM MbICiH. B ydyeOHOM mporiecce JIEKIUsl BBIMOJHAET METOI0JI0OTUYECKYIO,
OpraHU3aIMOHHYI0 U MHpOopMamoHHYI0 (GyHKIMHU. JIeKus packpbeiBaeT MOHATHIHBIN anmapat
KOHKPETHOM 00slacTh 3HaHUs, €€ MpoOJeMbl, JaeT IEeIbHOE MPEJCTaBIeHWe O JAMCIUIUIMHE,
MOKAa3bIBA€T B3aUMOCBS3b C APYTUMHU AUCIUIUIMHAMM.

[Inanupyemble pe3yJibTaThl P OCBOCHUH 00YYAIOIIUMHUCS JICKIIMOHHOTO MaTepuana;

— TIOJy4YeHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUM, YpPOBEHb
KOTOPBIX OINPEEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— TIOJIyY€HHUE OTbITa TBOPUECKOM pabOThl COBMECTHO C MPEToaBaTeseM;

— pasBuTHE NPO(ECCHOHATHHO-IENOBBIX  KadecTB, JIIOOBH K  TpPeAMETYy U
CaMOCTOSTENIbHOIO TBOPUYECKOTO MBIIIJICHUSI.

— TIOsBIIEHHE HEOOXOAMMOro HHTEpeca, HEOOXOAUMOTO /TSl CAMOCTOSITENTFHOM paboTHI;

— TMOJy4YEHUE 3HAHUUW O COBPEMEHHOM YPOBHE pa3BUTUS HAYKHM U TEXHUKHM U O
MIPOTHO3€ WX Pa3BUTHA Ha OJIMKANUIIINE TOJIBI;

— Hay4HThCS METOAMYECKH 0OpabaThiBaTh Marepuan (BBIICIATH TJIABHBIE MBICTH U
MOJIOKEHUSI, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITH HX B  Pa3IUYHBIX
bopMyIIHpOBKax);

— TIOJy4€HHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMHUHOB M TIOHSTHIA.

JIeKUMOHHBIA MaTepuall MOXET COMPOBOXKIATHCA JAEMOHCTpPAlMEel CIIAliIoB U
WCIIONIb30BaHMEM pa3aTOYHOTO MaTepuaja TMpH MPOBEIEHUU KOPOTKUX AHCKYcCHH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICTLHBIX TEMATHUK TI0 TUCIUTIINHE.

CrpyKTypa npelocTaBiAeHUs JEKIIMOHHOTO MaTepHraa:

Paznen 1. Dtanmbl «IpOEKTHPOBAHME — MPOM3BOACTBO - SKCIUTyaTalHs» >KU3HEHHOTO
[IUKJIA U3ICTIUH.

Pa3nen 2. CereBble MOIETH

Paznen 3. Hactpoiika u 9Kkcrutyaranus TeleKOMMyHHKamoHHoro obopyaoBanus (TKO).
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11.2. Meroauyeckue yKa3zaHus I OOYYaIOIIMXCSA IO BBIMOJTHEHHUIO J1IA0OPAaTOPHBIX
pabor

B xone BwimonHeHus 1abOpaTOpHBIX pPabOT oOydYalOMIUMKCA MAOKEH YriayOuTh H
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKH, OBJAJAECTh COBPEMEHHOM METOJAMKOW M TEXHUKOH
SKCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUIMOHHONW XapaKTEPUCTUKON 0O0yyaromerocs.
Brimonnenue m1adopaTopHbIX pabOT COCTOHUT U3 IKCIEPUMEHTATBHO-TIPAKTHYECKON, pacdyeTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

Brimonnenue 51abopaTopHBIX pabOT 0O0ydyaromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
U3YYCHUS JUCIUIUIMHBL, ONpEeNesiseMOoll Y4YeOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33a4 00yYaromerocs:

— npuoOpeTeHHue HaBBIKOB HCCIEIOBAaHUSA IMPOIECCOB, SIBICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKaXxX JaHHOW AUCIUIUINHBL,

— 3aKperuvieHUe, pa3BUTHE U JCTaNIM3alUs TEOPETUUYECKUX 3HAHWUM, MOITYYEHHBIX Ha
JCKIUSX;

— TOJy4YeHHUe HOBOIM MH(OPMALIMH 110 U3yYaeMON JUCIHUILTUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENIbHOW  paboThl ¢ J1a00paTOpHBIM
000pyI0BaHUEM U IPUOOpPAMH.

3ajianue ¥ TpeOOBaHMS K IMPOBEICHUIO JTAOOPATOPHBIX PaboT, CTPYKTYpa U popma oTdera
0 nabopaTopHoil pabore, TpeOoBaHUsS K ODOPMIICHHMIO OT4YeTa O sabopaTopHO#l pabdore
COJICPIKATCSI B METOJJUICCKUX YKA3aHUSX 110 TIPOXOXKICHUIO TaOOPATOPHBIX PadoT:

Hactpoiika u skcmyaranus TeIeKOMMYHUKAIIHOHHOTO 000pYI0BaHUs : [ DIEKTPOHHBIH
pecypc] : mpaktukym / H. B. Marsees, A. B. bopucosckas ; C.-Iletep6. roc. yH-T aspoKocMm.
npuOOpPOCTpOCHHUS. - DIEKTPOH. TeKCTOBbIE AaH. - Cankt-IletepOypr : U3a-so I'YAIL, 2020. - 30
c., URL: https:/lib.quap.ru/jirbis2/components/com_irbis/pdf_view/?200715

OCHOBBI KOHCTPYHUPOBAHHMSI, TEXHOJOTMH M SKCILTyaTallud TeIeKOMMYHHKAIIMOHHBIX
cucteM : [ Onexkrponssiii pecypc] : mpaktukym / H. B. MarseeB ; C.-Ilerep6. roc. yH-T
a’POKOCM. IPUOOPOCTPOEHUS. - DIEKTPOH. TeKCTOBbIE AaH. - CankT-IlerepOypr : U3n-Bo ['VAIL,
2020. - 27 c¢. URL: https://lib.guap.ru/jirbis2/components/com_irbis/pdf view/?159791

Hactpoiika TenekoOMMyHUKAallMOHHOTO O0OpYAOBaHUS C HMCHOJIb30BaHHWEM MPOTOKOJIOB
TCP/IP : [ DOnextpoHHBIH pecypc] : ydueOHO-MmeToanueckoe nocobue / H. B. Marsees ; C.-
[Tetep6. TOC. YH-T a’pOKOCM. MPUOOPOCTPOCHHUSA. - DIEKTPOH. TEKCTOBble naH. - (CaHKT-
[TerepOypr : U3a-Bo I'VAII, 2020. - 27 c. URL:

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

11.3. MeToauueckue yKa3aHus ISl OOYYArOIIMXCS 0 MPOXO0KACHUIO CaMOCTOSATEIHHON
paboThl

B Xoz1e BBIOTHEHHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIOLIUICS BBIMOIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

Jlnst oOydvaroruxcst 1Mo 3a04HOM (Gopme OOydeHHs, CaMOCTOSTEeNbHAas paboTa MOXKET
BKIIIOUATh B ce0s KOHTPOIBHYIO paboTy.

B mporiecce BBITTOTHEHUSI CaMOCTOSITEIHLHOM paboOThI, y O0ydaromierocss GopMUpyeTCs
1enecoo0pa3Hoe IaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMU U CHCTEMaTH3allMU MPUOOpEeTaeMbIX 3HaHMM, oOecrieunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YECHHS, MOMOTaeT NOMYyYHUTh HAaBBIKU TOBBIIIICHUS
poheccCuoHaNbHOTO YPOBHSL.

MeTtoaudyeckuMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENIbHYIO  paboTy
00yJarONUXCASBIISIOTCS:

— y4eOHO-MeTOAMYECKUI MaTepual Mo AUCLUILIUHE.
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11.4. Meroauyeckue yKazaHUsA i1 OOydYaromuxcsi 1O TMPOXOXKIACHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAaEMOCTH MpeAyCMaTpUBAaeT KOHTPOJIb KayecTBa 3HAHUU
00y4arouMxcs, OCyIIECTBISIEMOr0 B TEUEHHE CEMECTpa C IeJIbI0 OIICHUBAHUS XO0/1a OCBOCHUS
JUCIUTUIAHBI.

dopma poBeCHUS TEKYIIEro KOHTPOJIS — 3alIUTa OTYETOB MO JaOOPaTOPHBIM paboTaM.
Pe3ynbTarhl TEKyIIEro KOHTPOJIS YUYUTHIBAIOTCS IPU MPOBEICHUH MPOMEKYTOYHON aTTeCTalluy B
cootBercTBUU C¢ TpeboBanusmu CTO I'VAIL CMK 3.76 «llonoxeHune o TeKyleM KOHTpOJIE
YCIIEBaEMOCTH M MPOMEXYTOYHOM arTecTanu CTyAeHTOB U actiupaHToB ['Y All, oOydarommxcs
1o 00pa3oBaTEIBHBIM MPOTPaMMaM BBICIIIETO 0OPa30BAHUS.

11.5. Meroauyeckue ykazaHusi Ajisi 0Oy4aroUIUXCsl MO MPOXO0XKIACHUIO MPOMEXYTOUHOMN
aTTeCTalUU.

[IpomexyTounass  arrectanus  OOYYAIOIIUXCS  MPEAyCMaTpUBAEeT  OICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00y4YeHHs MO nuciuruiiHe. OHa BKIIIOYAeT B
cedst:

— 9K3aMeH — (opma OILEHKH 3HAaHWH, TOJYYEHHBIX OOYyYarOIIMMCS B IIPOIecce
W3YYCHHS BCCH MUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIHHOU PabOThI, CIOCOOHOCTH
NPUMEHATh MX JJIs1 pPEHICHUs MPAaKTHUUECKUX 3a7ad. DK3aMEH, KaK IPaBWIIO, MPOBOJMUTCS B
NEepUOJl HK3aMEHALMOHHOM CECCMM M 3aBEpIIAETCs AaTTECTAllMOHHOM OLIEHKOM «OTIIMYHOM,
«XOPOIIOY, «YTOBICTBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIILHOY.

Cucrema OLEHOK IpPH IMPOBEACHUU IPOMEKYTOUHOM AaTrTecTallMM OCYIIECTBIAETCS B
cooTBeTCTBUU C TpeboBanusimu [lomoxkenuit «O TekylieM KOHTPOJIE YCIIEBAEMOCTH U
MPOMEXKYTOUHOM artectanuu cryAeHToB ['YAII, oOyuaronmxcs Mo mporpaMmaM BBICHIETO
obpazoBanus» u «O MOIYJbHO-PEUTHHIOBOM CHCTEME OIICHKM KadecTBa yueOHON paldoThl
ctynentoB B ['YAID». Dx3amen mnpoBoautcs B ycTtHOM ¢opme. Ilpu sBke Ha 3K3aMeH
oOywatonuiics 00si3aH MMETh NpU ceOe 3a4YeTHYI KHUXKKY, KOTOPYIO OH TPEIbSBIAET
npenogaBarento. [IpueM skx3ameHa 6e3 3aueTHOW KHIKKU HE Jomyckaercs. Ecnu co cTopoHbI
oOywaromerocss BO BpeMsl JK3aMeHa JOMYUIEHbl HapyIIeHUsT y4eOHOW JUCIUTUIMHBI
(criMchIBaHME, HECAHKIMOHHPOBAHHOE HCIIOIB30BAHUE CPEICTB MOOWIBHOW CBS3H, ayIu0—
MJIEHEPOB M JIPYTUX TEXHUUECKUX YCTPOWMCTB), HAPYIICHUs TPABWJI BHYTPEHHETO pacropsiika
I'VAII, npeanpussTa NONBITKAa MOJJIOra JOKYMEHTOB, IpENoAaBaTelb BIPABE YAAIUTH
oOyJarolerocsi ¢ ’K3aMEeHa C 3aHECEHHEM B BEJIOMOCTb OLIEHKH «HEYAOBIETBOPUTENIBbHO». [1o
pe3yibTaTaM 3K3aMeHa IOJIOKHUTENIbHAsI OLIEHKa 3aHOCUTCS MpPernojaBaTeiieM B BEIOMOCTb U
3a4eTHYl0 KHWXKY. OTpuiarenbHas OIEHKa 3aHOCHUTCS TOJBKO B BeIOMOCTh. HesBka
oOydaromierocss Ha 9K3aMEH OTMEYaeTcsl B BEJOMOCTH CIIOBAMHU «HE SIBUJICS, JHOO «H/s».
JIupeKTop MHCTUTYTa Ha OCHOBE BEIOMOCTH BBICHSET NMPUUYUHY OTCYTCTBHUSI 00ydYaroIIerocsi Ha
HK3aMEHE U MPUHUMAET PELIECHUE O MOPSIKE MOCIEAYIOIIEeH Cauu.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHusl
Kadeapsl

Iommuce
3aB.

kadempoit
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