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AHHOTaNIMA

JucturuimHa «CeTeBoe yNpaBI€HHWE W TMPOTOKOIBI» BXOTUT B 00pa3oBaTEIbHYIO
IporpaMMy BbICIIET0 00pa3oBaHUsl — MporpaMMy OakajaBpHara MO HAIpPaBIECHUIO MOJITOTOBKHU/
cnenuanbHoct  09.03.03  «llpuknannas wuHbopMaTHkay HampaBieHHOCTH «[IpuxmagHas
nH(popmaTuka B nHGOpMaoHHOH cheper. ucuummmna peanmmnsyercs kadenpoit «Ned 1.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHUE Y BBIITYCKHHUKA CIIEIYIOIIUX KOMIETECHIIUIA:

IIK-3 «CrocoOHOCTh TPOEKTHUPOBATh (MOAM(PHUIIMPOBATH) MHPOPMAIMOHHYIO CHCTEMY
0 BHJIaM 00eCTICUCHUSD

[IK-4 «CnocoOHOCTb COCTaBJISTH M  COTJIACOBBIBATH  TEXHUKO-DKOHOMHUYECKOE
000CHOBaHNE MPOEKTHBIX PEHICHUH M TEXHUYECKOE 33aJaHHe Ha pa3padoTKy (MOIU(HKAIHIO) U
conpoBoxkaeHue MC»

CopepxaHve  OUCUMIUIMHBI ~ OXBaTbIBa€T  KPyr  BOIIPOCOB,  CBSI3aHHBIX  C
MHCTPYMEHTAJILHBIMH CPEJICTBAMU CETEBOTO YIPABIEHUS, a TaKK€ — CHUCTEMOW CTaHIapTOB,
pPErIaMEHTUPYIOIIUX IPOTOKOJIBI KOMIIBIOTEPHBIX CETE€HM, paccMaTpUBAIOTCS TEXHOJIOIMH
CETEeBOr0 B3aUMO/JICHCTBUS M 00pabOTKH ceTeBOTo TpaduKa.

[IperonaBanre TUCHMIDIMHBI TPEIyCMaTpUBAeT cleayromue (OpMbI OpraHH3alHuu
yueOHOro Mpoliecca: JeKIUH, IPAKTUIECKHUE 3aHATHI, CAMOCTOSTENIbHAsS paboTa 00yJaroIerocs.

[IporpaMMoil IUCHUIUIMHBI TPETYCMOTPEHbI CIEAYIOLIME BUABI KOHTPOJIA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHS AUCIUIUIMHBI COCTaBIsieT 4 3a4eTHBIX enuHulbl, 144
qaca.

S3bIK 00y4yeHus 0 JUCLMILIUHE KPYCCKUI»



1. IlepedeHb IIAHUPYEMBIX PE3YJIBTATOB O0YUEHHUS 110 TUCLMITIIMHE

1.1. Ilenu npenopaBaHusi JUCHUTIINHBI.

Ha3naueHuem QUCLUIUIMHBIL ABISIETCA U3y4YEHHE METOJIOB U MHCTPYMEHTAIbHbIX CPECTB
CETEBOr0 YIPABJICHMS, a TAK)KE€ CUCTEMbl CTaHAAPTOB U MPOTOKOJIOB KOMIBIOTEPHBIX CETEM,
paccMaTpUBAIOTCS TEXHOJIOTHH CETEBOTO B3aUMOJICHCTBUSA U 00pabOTKU CeTeBOro Tpaduka, 4ro
COOTHOCHUTCS C OOUIMMHM IeNsIMH 00pa3oBaTelNbHOM IMpOrpamMMbl IOATOTOBKM OakanaBpa, a
UMEHHO — IIOJY4YEeHUs CTYACHTaMH HEOOXOJMMBIX HAaBBIKOB CETEBOIO  YIIPaBJIEHHUS,
IIPEIOCTABIEHUE BO3MOXKHOCTH CTYAEHTaM pa3BUTh M JAEMOHCTPUPOBATH HABBIKM B JAHHOU
o0acTy, co3/1aHue MOAJEPKUBAIOLICH 00pa30BaTENbHOM Cpelbl MpenojaBaHUs COBPEMEHHBIX
TEXHUUYECKUX JHCLUIUINH.

1.2. JlucuuniavHa BXOAMT B  COCTaB  4YacTH, (OpMUPYEMOH  y4aCTHUKaAMU
00pa30BaTe/bHBIX OTHOIIEHUH, 00pa30BaTEIbHON MpOrpaMMbl BBICILIETO0 00pa3oBaHus (nanee —

OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO JUCIUTUINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus AUCHUILTUHBI OOYYaIOUINIiCS AODKEH 00JalaTh CIeTyIOIUMU
KOMIETSHIMSIMHU WM WX YacTaMu. KoMIeTeHIIMN U MHAWKATOPHI UX JOCTHXKEHUS PUBEICHBI B

Tabaune 1.
Tabnuua 1 — [lepeyeHp KOMIETEHIMHA U MHAMKATOPOB UX JOCTHXKEHMSI
Kareropwus (rpymrma) Kon n Kox n HanMeHOBaHUE WHAMKATOPA JOCTHKEHHS
HalMEHOBaHUE
KOMIIETEHIH KOMIIETEHINH
KOMIIETEHINH
I1K-3.3.1 3HaTh pyHKUMOHATIBHBIE U
I1K-3 CriocoOHOCTh | TEXHOJIOTMYECKHE CTAaHAPThl Pa3pabOTKU
IIPOEKTUPOBATH POTPaMMHOTO obecrieueHus1, MpopuIn
[Ipodeccuonanpupie | (MOAUGUIMPOBATE) | HH(MOPMAITMOHHBIX CUCTEM
KOMIIETCHIINH MH(OPMALIMOHHYIO [1K-3.B.1 Bnazners HaBbIKaMU pabOTHI €
CUCTEMY IO BUJIaM COBPEMEHHBIMU UHCTPYMEHTAPHUSIMU
obecrnieueHus MIPOEKTUPOBAHUS U CO3AaHUs (MOIU(DUKALINN)
MH(OPMALIMOHHBIX CHCTEM
[T1K-4 CnocobHOCTh
COCTaBJISATh U
COTJIaCOBBIBATh
TEXHUKO-
I1K-4.3.1 3HaTh npaBuiIa COCTABIEHUS, STAIIbI
HKOHOMUYECKOE .
COIJIaCOBaHUsA M yTBep:kieHus TpedoBanuit k 1C
[TpodeccuonanbHble | 000CHOBaHUE
. | C 3aMHTEpEeCOBaHHBIMU JINLIAMHU B paMKax
KOMITETEHIIHH MIPOEKTHBIX PEIICHUN
BBINOJIHEHUS paboT MO CO3/1aHUI0
U TEXHUUYECKOE
(Mogudukanun) u conpooxaeHus 1MC
3aJjlaHue Ha
pa3paboTKy
(MoauduKanuoo) u
conpoBoxaenue MC

npu

2. Mecro nucuumianHsl B cTpykType OI1
JucnurnnuHa MokeT 6a3upoBaThCsl HA 3HAHUSAX, PaHee MPUOOPETEHHBIX 00YJIarOITUMUCS

HN3YUCHUHA

«OCHOBBI POTPAMMHUPOBAHHUS»,
«OnemeHTHas 0a3a BHIYUCITUTEIBHBIX CUCTEM U CETEI»,

CJIEIYIOLIUX JUCLIUILINH:

— «BprancianTensHEBIC CHUCTEMBI, CETU U TCIICKOMMYHUKAIIUW

«HOCTpaHHBIN A3BIK)»




3HaHus, NOJY4YEHHblE NPU M3Y4YEHUU MaTepuana JaHHOW IUCLMIUIMHBI, UMEIOT Kak
CaMOCTOSITENILHOE 3HAUE€HUE, TAK U UCIIOJIb3YIOTCS IIPU U3YUEHUM IPYTUX AUCLMILINH:

— «lIIpoexTupoBanre HHPOPMALMOHHBIX CHCTEM,

— «MynbTUMeHA TEXHOJIOT M.

3. O0BeM U TPYIOEMKOCTh JUCIUTUIAHBI
Janaple 00 00meM oO0beMe MUCIUILUIMHBI, TPYJOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYJAO0EMKOCTH TI0 CeMecTpaM) MpeACTaBICHbI B
tabnuie 2.

Ta6ymmma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoemMKocTs 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne9
1 2 3
Oowan mpyooemKkocmp OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil n0020moeKu 8 8
AyoumopHuie 3anamus, BCETO vac. 12 12
B TOM YHCJIC:
nexuu (JI), (gac) 4 4
npakTudeckue/cemunapckue 3anatus  (I13),
(gac)
nabopaTtopHbie paboTs (JIP), (yac) 8 8
KypcoBoii npoekT (padota) (KII, KP), (gac)
sK3aMeH, (Jac) 9 9
Camocmoamenvnan paboma, Bcero (4ac) 123 123
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sk3ameH (3auer, Judd. 3auy, OK3. OK3.
JK3.**)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

[Tpyooemkxocms, pacnpedenennas Ha Yacvl NPAKMUYECKOU NOO20MOBKU He O0NIHCHA NPEeGbILUAMb
0010 MPYO0EMKOCIb NO 8UAY Y4eOHOU pabomul].

4. ConepxaHue JUCITUTUTIHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTAHBI IO pa3jeiaM U BUIaM 3aHSITHIMA.
Paznensl, TeMBI TUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILITUHBL, UX TPYAOEMKOCTh

Paznesbl, TeMbl TUCIUILTUHBI Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (dac) (uac) (qac) ("ac)
Cemectp 9

Paznen 1. Beenenne

Tema 1.1. Knaccudukanms cerei
Tema 1.2. Tononorus cereit
Tema 1.3. Cranmapts! komnbloTepHbIx ceteit (KC) 1 1 1 18
Tewma 1.4. OcuoBsl opraamzannu KC

Tema 1.5. Monens OSI

Tema 1.6. Monens u crek nporokosnos TCP/IP




Pazgen 2.

Tema 2.1. duznueckuii ypoBeHb

Tema 2.2. KaHanbHbIH ypOoBEHb

Tewma 2.3. Texuomorus Ethernet

Tema 2.4. MAC aapeca

Tema 2.5. Ethernet Meton moctyma CSMA/CD
Tema 2.6. KommyTtartopsl Ethernet

Tema 2.7. VLAN

Tema 2.8. IIpotokon STP

Tewma 2.9. Wi-Fi

Tema 2.10. WI-Fi Ynpasnenue noctymnom K
pazzaensieMoi cpene

Tema 2.11. Wi-Fi popmar kamapa

Tema 2.12. Cepsucbel Wi-Fi

18

Paznen 3.

Tema 3.1. CeTeBoii ypoBeHb

Tema 3.2. IP aapeca

Tema 3.3. IIpotokour IP

Tewma 3.4. Mapmpyru3zaius nporokor P

Tewma 3.5. dparmenTarus nmpotokon IP

Tema 3.6. Ynpasnsrolye NpoTOKOJIbI CETEBOTO YPOBHS
Tewma 3.7. IIpotokonr DHCP

Tewma 3.8. IIpotokon ARP

Tewma 3.9. IIpotokon ICMP

Tema 3.10. [lepenada nakeToB Ha CETEBOM H
KaHaJbHOM YPOBHSIX

Tewma 3.11 IIporoxosnsl MapupyTtuzanuu RIP u OSPF
Tema 3.12 KauectBo obciyxuBanus B IP-cetsax (QoS -
Quality of Service). Cranmaptsl u mogenu QoS.

18

Pa3nen 4.

Tewma 4.1. TpaHncniOpTHBINH yPOBEHb

Tewma 4.2. TIporokon UDP

Tewma 4.3. Ilpotokon TCP

Tewma 4.4. TIporokon TCP Ckomnp3sitiiee OKHO
Tema 4.5. IIpotokos TCP Coenunenue

Tewma 4.6. IIpotokon TCP dopmar 3aronoBka
Tewma 4.7. Ilporokon TCP YnpaieHue noTokom
Tema 4.8. IIporokon TCP Ympasnenue neperpy3koi
Tewma 4.9. UnaTepdeiic cokeToB

Tewma 4.10. [IpoToxois! HHTEPGEICH U CEPBUCHI,
pUMEPHI

Tewma 4.11. Tpancnsuus ceteBbix agpecoB NAT
Tewma 4.12. MexceTeBbIe SKpaHbl

0.5

0.5

18

Paznmen 5.

Tewma 5.1. [IpuknanHoil ypoBeHBb

Tema 5.2. Cucrema nomeHsasix umeH DNS
Tema 5.3. IIporokon DNS

Tewma 5.4. et 3anuceit DNS

Tema 5.5. [Ipotokom HTTP

Tema 5.6. IToctostaHOE coequaenne HT TP
Tema 5.7. Kamnposanue B HTTP

Tewma 5.8. DnexrpoHHas moura

Tema 5.9. Ilporokon SMTP

Tema 5.10. IIporoxon POP3

Tewma 5.11. [Ipotoxon IMAP

Tewma 5.12. [Ipotokon FTP

0.5

0.5

0.5

18




Paznen 6. (hakynpraTuB)

Tema 6.1. Crerudurika MOTOKOBO# Mepeayn JaHHBIX B
Nurepuer.

Tema 6.2. OMyna1us CBOUCTB ceTel ¢ KOMMYTalUen
KaHAJIOB B CETAX C KOMMYTaIEeH IaKETOB.

Tema 6.3. TpaHCIIOPTHBIH IPOTOKOJ PEAIbHOTO
BpeMeHu RTP

Tema 6.4. IIpoTokon ynpapieHus nepenadci B
peansHOM BpeMenu RTCP.

Tema 6.5. IIpoTokon pe3epBUpOBaHUS PECYPCOB
RSVP.

Tema 6.6. IIpoTOKOII IOTOKA pEabHOTO BpEMEHHU
RTSP.

Tewma 6.7. IIpotokon ICMPv6. 3anauy; -
aBTOMaTHYECKOE Ha3HAYEHUE aJipecoB; MpoTokoa NDP;
nmpoBepka KoHGumKTa aapecos (DAD)

Tewma 6.8. Jlunamuueckas MapuIpyTH3amys.
Hepapxuueckas MapIpyTU3anus: MPOTOKOIBI
BHYTPEHHETO U BHEIIHETO LIUTI030B; NpOoTOKOoa RIP;
npotokon OSPF; ocobeHHoCTH MapiipyTH3any B
Wntepner; nporokon BGP.

Tema 6.9. Web-cokeTsl. npuHIumne: pabotsl Web-
COKETOB; 0COOEHHOCTH yCTAaHOBJICHHUS COSUHEHUS U
nepeaayn JaHHBIX MPU UCTIONB30BaHUN Web-COKeTOoB;
(hopMarT 3aroyoBka Kajapa.

Tema 6.10 3anuieHHbIE CETEBbIE TPOTOKOIBI.
[Iporokon TLS. IIporoxon HTTPS. 3axgauu,
umpposanue B TLS/SSL; ienocTHOCTh JaHHBIX B
TLS/SSL; undpacTpyKTypa OTKPBITHIX KIIFOUCH B
TLS/SSL; npunnmms! padots! mpotokona TLS;
ycraHoBKa coenuHeHns B TLS; ocobenHoCcTH paboTh
nportokona TLS 1.3; mporoxon HTTPS.

Tema 6.11 VPN. IIpotokomnsl IPsec. PaznoBuanoctu
VPN; apxutektypa noctpoenus VPN cereii;
TyHHesnpoBaHue B VPN; nepcrekTuBHbIE IPOTOKOJIBI
VPN; apxutektypa IPsec; TyHHETbHBIN U
TPAHCTIOPTHBIA PeKUMBIL; PoTokoa AH; mpoTokon
ESP; nporoxon ISAKMP; nporokoxn IKE; npuHmumst
¢bynkumonuposanus VPN npu ucnons3osanun [Psec.
Tema 6.12. IIporoxons! TyHHenupoBanus: GRE,
wireguard;

Tema 6.13. [IpoToKOIIBL, peanu3yolue aHOHUMHbBIE
ceTH: tor, i2p ¥ TeXHOJIOI'HH, KOTOPbIE OHU
WCIIOJIB3YIOT:

Tema 6.14 IIpokcupoBanue (Ha mpuMepe socks),
OJTHOpaHTrOBBIE ceTH (Ha mpumepe bittorrent).

18

Hroro B cemectpe: 4 4 4 98

Hroro 4 4 4 0 98

IIpakTnueckass MOArOTOBKA 3aKJIIOYAETCSI B HEMOCPEICTBEHHOM  BBIIOJHEHUU
oOy4JarlolMMHUCS  OMNpeNeJIeHHbIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oyayulei
npodecCHOHATBLHOMN 1S TeTbHOCTBIO.

4.2. CopnepxaHue pa3/iejioB U TEM JICKIIMOHHBIX 3aHSATHH.
Copep:xanue pa3feioB U TeM JIEKIIMOHHBIX 3aHITHI IPUBEACHO B Ta0HIIE 4.




Tabmuna 4 — ConeprkaHue pa3JeNioB U TeM JEKIIMOHHOTO ITUKIIa

Howmep paznena

HaszBanue u conep:xanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI

Paznensr 1-5 Jlexuu mpoBOIATCS B MHTEPAKTUBHON (hopMe C
MCIIOJIb30BAHUEM MPE3CHTALIMOHHBIX MAaTEPUATIOB K KaXKIOMY
paccMaTpuBaeMOMY BOTIPOCY
Pazgen 6 N3ydaeTcst caMoCTOSTENBHO CTYICHTAMU

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TA0IHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYJO0EMKOCTb

N3 aux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTU4ecKuX | TpyaoeMKOCTh, |IIPAKTHYECKOM |pasnena
/11 3aHSTUN 3aHATUN (gac) MMOATOTOBKH, | THUCITHIT
(dac) JIUHBI
VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBEICHBI B TabIuIE 6.
Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopaTtopHbix paboT TpynoeMKOCTS, | MPAKTHHICCKOH | pasiena
/1 (gac) MMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 9
1 | Ucnonmp3oBaHue ceTeBBIX yTHIIAT MS 1 1 2
Windows
2 | CocTaB IaHHBIX B CETEBBIX yTUINTaX MS 1 1 2
Windows
3 | Ymopasnenue napamerpamu 1CP/IP 1 1 3
B3aUMOJCHCTBUSA
4 | YnpaBieHue yAajJeHHON BBIYMCIUTEIbHOM 1 1 2
CHUCTEMOH
5 | BeinmosHeHue noyip30BaTeIbCKUX MPOrpamMM 1 1 2
Ha y/IaJIEHHON BBIYHUCINUTEILHON CUCTEME
6 | AHanu3 cereBoro Tpaduka B JOKaIbHON 1 1 2
BBIYMCIIMTENILHON CETU
7 Ananus UnTepHer Tpaduka 1 1 4
8 | OnpeneneHre napaMeTpoB U HaCTpoOiika 1 1 3
DHCP
9 | IlporpaMMupoBaHH€ yIPaBIISIOLIETO 3
MPUIIOKESHHUS JJIS1 OTIPABKH AIIEKTPOHHOMN
MOYTHI
Bcero 8 8

4.5. KypcoBoe nMpoeKTUpOBaHUE/ BHITOTHEHUE KYPCOBON PabOThI




VY4eOHBIM MJIaHOM HE PEIyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouIxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYA0SMKOCTh IIPUBEICHBI B TAOIHUIIE 7.

Tabnuua 7 — Bugsl caMoCTOSTENIbHON PadOTHI U €€ TPYI0EMKOCTh

. Bcero, | Cemectp 9,
Bun camocrosiTensHO#M paboTh
qac qac
1 2 3
W3ydeHue TeopeTHUecKOoro MmaTepuania
98 98
nqucuuruael (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka Kk TEKymeMmy KOHTPOJIIO
ycneBaemoctu (TKVY)
Jomamnee 3amganue (/13)
KonTponbubie paboTsl 3a04HIKOB (KP3) 25 25
IToaroroBka K MpoOMeEXyTOUHOU
atrecrauuu (I1A)
Bcero: 123 123

5. [lepeuenn yueOHO-METOIUYECKOTO 0OECTICUCHUS

JIJISL CAMOCTOSITEILHOM pa6OTBI o6yqafom1/1x051 IO JUCIHHUITIIINHE (MOI[y.]'IIO)

Y4eOHO-MeTOAMYECKNE MaTepHasbl Il CaMOCTOSITENIbHON padoThl 00yYaromIMXCsl yKa3aHbl B

. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TaHUN
[lepedyeHb neUaTHBIX U DJEKTPOHHBIX y4eOHBIX M3/IaHUI MPUBEIeH B TaOIUIE 8.
Tabnuua 8— [lepeyeHb MevyaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AAHUMN

KomiuecTso 3k3eMInIsipoB B
Iudp/
URL apec bubnuorpapuyeckas ccpuika oubmiorexe
(KpOMe 2JIEKTPOHHBIX IK3EMILTSIPOB)
004.7(075) | Onudep, B.I'. KoMnbroTepHbIe CeTH: 50
0-54 [IpuHIUIIBI, TEXHOJIOTUH, TPOTOKOJIBI:
yuebHoe nocobue / B.I'. Onudep, H.A.
Omudep. - 4-e uzn. - CI16.: [TUTEP, 2012. -
944 c.
004 T'61 Omudep, B. I'. OcHOBEI ceTeilt nepenadu 5
JIaHHBIX : yueOHoe mocobue / B. I'. Onudep,
H. A. Omudep. — 2- e u31. — Mocksa :
NHTYUT, 2016. — 219 c.
004 IT 55 Tanenbaywm, 3., Yazeponn, /. 10
Komnwrorepusie cetu. 5-¢ uza. - CII6.:
[Turep, 2012. - 960 c.
004 C85 Kyry3os, O. 1. UTH}pOKOMMYHUKAITMOHHBIE 12




CHCTEMBI U CeTH : yueOHHK Ju1st By30B / O. U.
Kyry3o0s, T. M. Tarapnukosa, B. B.
[{exanoBckwmii. — 2-¢ u3f., crep. — CaHKT-
ITeTepOypr : Jlans, 2021. — 244 c.

004 C81 Cromnunre, B. CoBpeMeHHbIE 6
koMmmibroTepHbie cetr / B.Ctommunrc; Ilep. ¢
anriI. A. JIeOHTBeB. - 2-¢ u31. - M. u ap. :
[Turep, 2003. - 782 c.

004.4 K 35 | Kenun, A.M. Ilpaktuueckoe pyKoBOJICTBO 10
cucreMHoro aamunuctpartopa / A.M. Kenus.
- CII6.: BXB Ilerepoypr, 2010. - 464 c.

004 IT 54 [Tomsik-bparunckuii, A.B. AnMuHUCTpH- 5
poBaHue ceTu Ha npumepax [Tekcr] / A.B.
[Tomsik- bparunckuid. - 2-e uza. - CII0. : BXB
- [lerepOypr, 2014. - 432 c.

004.4 Y-37 | Yekmapes, A.H. Microsoft Windows Server 3
2008 / A.H.Yekmapes. - CII6. : BXB -
[TerepOypr, 2008. - 896 c.

004 163 INonpmmireiin, A.b. TexHnonorus u npotokonsl | 4
MPLS / A.B. T'onsawreiin, 5.C.I'oapamreiis.
- CI16.: BXB -Cankr-IlerepOypr, 2005. - 304
c.

7. IlepeyeHb MEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB
nH(OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB MH(pOpPMaLOHHO-
TEJIEeKOMMYHUKAIIMOHHONW ceTu «HTepHeT», HEOOXOOMMBIX JJii OCBOCHHUS TUCIUILIAHBI
npuBezieH B Tabnmue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHEeT»

URL anpec HaumenoBanue
http://www.osp.ru N3narenbcTBO «OTKPBITHIC CUCTEMBI
https://support.microsoft.com/ru- | Windows Management Framework
ru/kb/968929

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIICYCHHSI, HCIIOIB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUIHHE.
[TepeueHs UCTIOIB3YEeMOT'0 TPOTPAMMHOTO OOECTICUeHUs TIpeicTaBieH B Tadsmire 10.

Tabmuua 10— Ilepedens nporpaMMHOro o0ecreyeHHs

Ne /1t Haunmenosanue

He npenycmorpeno

8.2. HCpC‘-ICHL I/IH(bOpMaI_II/IOHHO-CHpaBO‘-IHBIX CHUCTEM, HCIIOJIb3YCMBbIX npu
OCYIICCTBIICHUN o6pa303aTem>H0r0 mponecca nmo AMCIHUIINHE




[lepedenb UCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEJICTABICH B
Tabmure 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CocraB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUIUIMHE, IPECTaBIeH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaTbHO-TEXHUUECKOU Oa3bl (pu HEOOXOMMOCTH)

1 | MynpTuMenuiiHas JeKIUOHHAS Ay TUTOPUS

KommnsrorepHslii kinace

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTEeCTAIlH
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOYHOH aTTECTAI[UH
oOyJaronuxcs Mo AUCUUIUINHE MpUBeAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHS MPOMEKYTOYHON aTTeCTaIlluu

Bup HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHBIX CPCACTB

OK3aMeH Crrcok BONpPOCOB K 9K3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI;

10.2. B kayecTBe KpUTEpUEB OLIGHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMM O0yJarouuMucs NpUMEHsieTcs S-0ajibHasi IIKana OLUEHKH c(HOpMHUpPOBAHHOCTU
KOMIIETEHIIMH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXXET MCIOIb30BaThCS
100-6annpHast ~ mKaja ~ MOAYJBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBHIIa
UCIIOJIB30BAaHUsl KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIBHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutpHad mIKama paKTep (bopep

— oOyyaromuiicss TIayO0OKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHHUTEIHHOW JHUTEPaTypHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHSI C MPAKTHICCKON
JIESITSIIbHOCTHIO HAIPABJICHHS;

— yMeTno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BIIQJICET CHCTEMOM CIIeMaTN3NPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4uTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TPaMOTHO H
M0 CYHIECTBY M3JlaraeT €ro, OINUpasCb Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

«XOPOITIO» — HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

«3aUTEHOY — YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUYECKOW NIEATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MMOJ0KEHNUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;




OreHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTeprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

— BIIQJICET CUCTEMOM CIIELIMAIN3UPOBAHHBIX IIOHATHUM.

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, OMMpasCh HA 3HAHUS TOJBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o

— WCTBITHIBAET 3aTPYAHEHHS B IMPAKTUYECKOM NPUMEHEHUM 3HAHUU
«3auTEHO»
HaIpaBJICHUS;
— c1abo apryMeHTHPYET HayIHbIC MTOJI0KEHNS,
— 3aTpyAHsieTcs B (OpMYyITUPOBAHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CHEIIMATN3UPOBAHHBIX OHSITUH.
— oOyyaroluiicss HE YCBOWJ 3HAYUTENBHOH 4YacTH MPOrpPaMMHOIO
Marepuaa;
— JIOTYCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUY;
«He 3a4TCHO)

— MCIIBITHIBAET TPYIHOCTH B IPAKTUYECKOM PUMEHEHNUHU 3HAHUM;
— HE MOXKET apryMEHTHPOBATh HaAy4YHbIE [TOJIOKECHMUS,;
— He (HOpMYIHPYET BHIBOJAOB M 0000IICHH.

10.3. TunoBble KOHTPOJILHEIC 3a/IaHUS WM UHBIC MaTSPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3amaun) 115 2K3aMeHa

Kon
Ne /it [TepedyeHs BonpocoB (3a1a4) 1 IK3aMeHa HHKATOPA

1 Baenenne I[1IK-2.B.1
2 Knaccudukanus cereit [1K-2.B.1
3 Tomnonorus cereit [K-2.B.1
4 Crannaptsl kommnbroTepHbix cereii (KC) [IK-2.B.1
5 OcHoBsl opranmzaruu KC TIK-2.V.1
6 Monens OSI [IK-2.V.1
7 Mogens u cTek mpoTokoios TCP/IP [K-2.y¥.1
8 DuU3NIECKHil ypOBEHb [K-2.v.1
9 KananbHbIil ypoBEeHBb IIK-3.B.1
10 Texnonorus Ethernet T1IK-3.B.1
11 MAC anpeca [1K-3.B.1
12 Ethernet Metox noctyma CSMA/CD I1K-3.B.1
13 KommyTraropsr Ethernet I1K-3.B.1
14 VLAN IK-3.B.1
15 Ipotokon STP IK-3.B.1
16 Wi-Fi I1K-3.B.1
17 WI-Fi YmpaBieHune 10CTymoM K pa3aesieMoi cpeie I1K-3.B.1
18 Wi-Fi popmar kagpa IK-3.B.1
19 Cepsucer Wi-Fi I1K-3.B.1
20 CeteBoii ypOBEHb I1K-4.3.1
21 IP anpeca [1K-4.3.1
22 [Iporoxon IP [IK-4.3.1
23 Mapmpyrtuszanus nporokodi IP [1K-4.3.1
24 @®parmenTarus nporoko P [IK-4.3.1




25 VYpaBisoLe NPOTOKOJIBI CETEBOTO YPOBHS [K-4.3.1
26 IIporoxon DHCP IK-4.3.1
27 [IpoTtoxon ARP [K-4.3.1
28 IIporoxona ICMP IK-3.3.1
29 [lepenaya makeToB Ha CETEBOM M KaHAJIBHOM YPOBHSX [K-3.3.1
30 [Iporoxonsr mapmpyTu3anwm RIP u OSPF IK-3.3.1
31 KauectBo ob6cnyxuBanus B [IP-cetsix (QoS - Quality of Service). IK-3.3.1
Crangapts! U Mmogenu QoS.
32 TpaHcrOpTHBIN YpOBEHB [K-4.3.1
33 IIporoxon UDP I1K-4.3.1
34 [Iporokon TCP T1K-4.3.1
35 IIporokon TCP Ckoub3siiiee OKHO I1K-4.3.1
36 [Iporokon TCP Coenunenue IK-4.3.1
37 IIporoxon TCP ¢opmar 3arooBka I1K-4.3.1
38 [Iporoxon TCP Ynpasnenne moTokoMm IIK-4.3.1
39 [Iporokon TCP YnparneHue neperpys3koi IK-4.3.1
40 HuTepdetic cokeTo IIK-4.3.1
41 [IpoTokoins! uHTEpdEHCH U CEPBUCHI, TPUMEPEI [K-4.3.1
42 Tpancasamus cereBrix anpecoB NAT IIK-4.3.1
43 MeskceTeBbie SKpaHbl T1K-4.3.1
44 [IpuxmamHOi ypOBEHB IIK-3.3.1
45 Cucrema nomeHHbIXx uMeH DNS IK-3.3.1
46 Cucrema nomeHHbIX UMeH DNS IK-3.3.1
47 [Iporoxom DNS IK-3.3.1
48 Tumsl 3anuce DNS T1K-3.3.1
49 IIporoxon HTTP IK-3.3.1
50 ITocrosiuHOE coequuenne HTTP T1K-3.3.1
51 Komposanue B HTTP I1K-3.3.1
52 DJIeKTPOHHAs 10YTa I1K-3.3.1
53 [Tporokon SMTP IK-3.3.1
54 ITporokon POP3 I1K-3.3.1
55 ITporokosn IMAP I1K-3.3.1
56 [Iporoxon FTP [IK-3.3.1
57 [IpoTtokon mapmpytuzauuu RIP [IK-3.3.1
58 [Iporokon maprpyrusanuu OSPF IK-3.3.1
59 CranmapTsl ¥ MOJIEIH KauecTBO o0cyxuBanus (QoS) IK-3.3.1
60 Crientugyka MoTOKOBOM Tepeiauu JaHHbIX B MIHTEepHET T1K-3.3.1
601 OMysusl CBOMCTB CeTeil ¢ KOMMYyTalMel KaHAJIOB B CETSIX C T1K-3.3.1
KOMMYTaIUeil MakeToB
62 [Iporoxon peansHOTO Bpemenu RTP K-3.3.1
63 [IpoTokon ynpasienus nepenaueii B peansHom Bpemenu RTCP [IK-3.3.1
64 [Iporokon pe3eprupoBanus pecypcos RSVP IK-3.3.1
65 [IpoTokon noToka peansHOro BpeMenu RTSP K-3.3.1
Bompocsr (3amaun) s 3ageta / qudd. 3aueTa npejgacraBieHsl B Tabmuie 16.

Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3ayera

Kon

Ne i/t [Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera HHIKATOPA

Y4eOHbIM MJIAHOM HE IPETYCMOTPEHO




[lepeuenr TeM nis KypCcOBOTO TMPOEKTUPOBAHUS/BBIIIOIHEHUS KYpPCOBOW pabOTHI
MpEeICTaBICHBI B Ta0nwmIe 17.
Ta6ymma 17 — [lepedenn TeM 11 KypCOBOTO MPOSKTHPOBAHMS/BBITIOJIHEHHSI KYPCOBON paOOTHI

No 1/ [TpuMepHBIii IepedeHb TeM I KypCOBOI'O IPOEKTUPOBAHUS/BBIIIOIHEHUS
3 KypCcOBOi1 pabOThI

Y4eOHBIM MJIAHOM HE NPEAYyCMOTPEHO

Bonpockl i1 npoBeneHHs IMPOMEXYTOUYHOM aTTecTallMd B BHJE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOPOCOB JJIsI TECTOB

y Kon
Ne ni/m [TpumepHBIii TepeueHb BOMPOCOB ISl TECTOB
WHNKATOpa

1 ITokaszaTh mpuMeHeHHE 0HON U3 ceTeBIX yTrauT MS Windows [1K-2.V.1
2 Omnwucath 1aHHBIE, TOJyYSHHBIE C TTOMOIIBIO CETeBO yTUIHTH MS [IK-2.B.1

Windows
3 Brisectu uadopmanuio o TCP/IP B3aumozeiictBuu T1IK-3.3.1
4 [Tonyunts nHGOpManKio 00 yIaTIeHHON BBIYUCIUTEIBHON CUCTEME [1K-3.3.1
5 BrI13Bath nporpaMMHOE MPUIIOKEHHE Ha yIATEHHON BRIYUCIUTEIHHON IIK-3.B.1

crcTeMe
6 Oto0pa3uTth rpaduuecku cereBor TpaduK B JIOKATbHON I1K-3.B.1

BBIYMCIIUTEIIBHOMN

CeTH
7 IIpoBectu ananu3 MHTepHeT Tpaduka [1K-3.B.1
8 Omnpenenutpb napamerpsl DHCP I1K-4.3.1
9 [TokazaTe mpuMep cocTaBiieHUs yIpasisitoniero ceresoro npusoxenus: | [1K-4.3.1

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a09HON (hOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIbHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

1 MaimaHoe o0ydyeHue

2 Apxutektypa Mainframe, SUN Microsystems, x86.

Otnuumst apxutekTyphl poreccopos Power (10) u AMD (INTEL, SUN) -
3 AHATUTHYECKOE CPAaBHEHHE JIF00O0M Iapbl

4 Opranuzanus RAID maccuBoB Ha SSD

[TocTpoeHre MpoCTPaHCTBEHHO PA3HECEHHBIX OTKA30yCTOMYMBBIX CHCTEM XPaHEHHUS Ha

> auckoBbix MaccuBax EMC2 (HITACHI u np)

6 PoGorusuposanusie 6ubnmorexu StorageTEK (u npyrue mpou3sBouTen)
0CcOOEHHOCTH XpaHEHHsI JaHHbBIX, HEOOXOJMMOCTb, CTOUMOCTb M M.

v Yumel s cucteM uckycctBeHHoro untemiekra TESLA u ap / Ilpumenenue,
ApPXUTEKTYypa, COCOOBI UCTIOIB30BaHMS, OOYUEHHUS | TII.

8 AHalu3 apXUTEKTYp MUKPOKOHTPOJUIEPOB U cucTteMbl komana STM u Munanap

(Poccus, 3enenorpan) - 1r00bIe MUKPOKOHTPOJUIEPHI MOKHO aHAJTM3UPOBATH

9 Ontuueckue cetu Ha Fiber optic

10 [Toctpoenue nmpomebleHHbIX LlenTpoB 06paboTku nanubx (L{O/) paznuunbix
IpUMEHEHUH (BBIYMCIICHHUs, 00paboTKa TpaH3aKIHMi, CIEBBIYHCIUTEINN)

BrraucnureapHbIe CUCTEMBI, CUCTCEMbI CBA3H, B COBPEMCHHBIX 060pOHHLIX
KOMIIJICKCax.

11




CryTHHKOBOE 000pYIOBaHUE U CITYyTHUKOBBIC CETH (B3aUMOJICHCTBUE MEXKTY CO00 1

12 MIPE0CTaBICHUE CEPBHUCOB)
13 CnyraukoBoe obopynoBanue u npueMHuku GPS /I'monacc/6einoy - mpuHIAITBI
BBIYHCIICHHS] MECTOMNOJIOKEHUSI U OCOOEHHOCTH apXUTEKTYPhI
14 TexHoIOTHS IPOCIMPOBAHUS JTyda B pEATbHOM BPEMECHH
15 IIpumenenne RFID TexHomorun
16 TexHousiorus yacTHbIX BUpTyainbHbIX cereid VPN
17 Buneokaptel
18 becnipoBonubie cetn WiMax
19 Texnonorus NFC
20 KBaHTOBBIE KOMIIBIOTEPHI
21 IIpuMeHeHne HEUPOHHBIX ceTel
22 VR-texHonorus
23 HckyccTBEHHBIN MHTEIIIEKT
24 | Bluetooth
25 5G uHTEpHET
26 | Apple
27 3D meyarp
28 brokyeiiH TeXHOIorus
29 HeliponHsble cetu
30 ApPXUTEKTYpbI BBIYUCIUTEIHHON CETH MO pa3Hble 3a/1a4u
31 BAN (Body Area Network)
32 PAN (Personal Area Network)
33 MAN (Metropolitan Area Network)
34 ITpoTOKOJIEI TepeTauu TaHHBIX
35 AR (nmomonHeHHas peaqbHOCTD)
36 TexHon0THs ¥ aNTOPUTMBI H(POBAHUS
37 [Tpunnmnuansaeie otnuuus ceteit 4G u 5G
38 TexHoJIOTHS OpraHU3aIlii MHOXECTBEHHOTO JocTyma B ceTsix 4G u 5G
39 Wi-Fi
40 loT
41 M2M
42 YMHBIN JOM
43 OO6navyHbple BRIYUCICHUS
44 TymaHHBIE BBIYUCIICHUS

10.4. Meronuueckue Marepuabl, ONpeIETAI0INe MpoLEeAypPbI OILICHUBAHUSA

WHIUKATOPOB, XapaKTEPHU3YIOMIMX dTanbl (OPMHUPOBAHHS KOMIETCHIIMH, COACpIKATCA B
JOKAJIbHBIX HOpMaTUBHBIX akTax [YAII, pernaMeHTUPYIOIIMX TMOPSIAOK H MPOUEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallii O00yJaroIInXCcs

I'VAIL

11. Meroauveckue yKazaHus i1 00y4JaromUXCsl IO OCBOSHUIO TUCIIUILIMHBI




11.1. Meroauyeckue yKazaHuss s OOYYarOIIMXCS 10 OCBOCHHUIO JIEKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HA4YEHHWE JICKIIMOHHOTO MaTepuaja — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOE W SICHOE€ M3JIOKEHHE ydeOHOoro marepuana. HasnaueHue cCOBpEeMEHHOHN JEKIMH B
paMKax AUCIUIUITMHBI HE B TOM, YTOOBI MOJYYUTh BCKO MH(GOPMAIMIO IO TEME, a B OCBOCHUH
dbyHIaMEHTAIBHBIX Mpo0JeM JUCHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHUWS, HOBEHIIHMX
JTOCTYDKCHUH HAayYHOUW MBICIH. B ydeOHOM mpoliecce JICKIHS BBITIOJHSIET METOA0J0TUUYECKYIO,
OpPraHU3allMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIeKIus pacKpbIBaeT MOHATUHHBIN ammapar
KOHKPETHOM 00JiacTh 3HaHUs, €€ mpoOJeMbl, JaeT IEIbHOE MpEJCTaBICHUE O AWCIUILUIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCIUTLTTHAMH.

ILnanupyeMble pe3yabTaThl IPH OCBOSHUHU 00YYAIOIIMMHCS JIEKIIMOHHOIO MAaTEPHAa;

— TIOJyYEHHUE COBPEMCHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHHWH, YpPOBCHb
KOTOPBIX OINPEACIISICTCS IeJICBOM YCTAaHOBKOM K Ka)KJI0H KOHKPETHOU TEME;

—  TIOJIyYEHHE OIbITa TBOPUECKOM pabOTHl COBMECTHO C MPEIoaaBaTeIeM;

— pa3BuTHE NpO(EecCHOHANBHO-IEIOBBIX  KAauecTB, JIIOOBU K  TpeaMeTy U
CaMOCTOSITEJIbBHOTO TBOPYECKOTO MBIIILJICHHUS.

— TOSIBJICHUE HEOOXOAMMOTr0 HHTEpEca, HEOOXOAMMOTO IJIsi CAMOCTOSITEIIbBHONW PabOTHI;

— TIONy4YeHWE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAYKH U TEXHUKU U O
MIPOTHO3€ WX Pa3BUTHS HA OJIMIKAUIIINE TOJIBI;

— HAY4YUTbCS METOAMYECKH 00pabaTbiBaTh MaTepuai (BBIACNIATH IJIaBHbIE MBICIU U
MOJIOKEHUS, TPUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B Pa3IMYHBIX
dbopMynupoBKax);

— TOJy4YeHHe TOYHOTO MOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JIeKIIMOHHBI ~ MaTepuall MOXET CONPOBOXKIATHCA JICMOHCTpaIMeld CIalIoB W
WCIIOJIb30BAaHMEM pa3aTOYHOrO MaTepuaja TMpU MPOBEACHUU KOPOTKUX JUCKycCUH 00
OCOOCHHOCTSIX MMPUMEHECHHSI OT/ICITBbHBIX TEMATHK 10 TUCIUTUTHHE.

CTpyKTypa OpeaoCTaBIEHMS JEKIIMOHHOIO MaTepHaa:

— Ananus npoGnemHoi cutyanuu. [loctaHoBKa 3a1a4

— AHanm3 METOI0JIOrMYECKUX IIPUEMOB PEIICHHUS ITOCTABJICHHBIX 3a/1a4;

— Paccmorpenue pemeHnii NoCTaBIeHHBIX 3a1a4 Ha KOHKPETHBIX IPUMeEpax.

— AHanM3 TUIOBBIX OMIMOOK, BO3HUKAIOUIMX IPHU PEIIEHUH AaHAJIOIMYHBIX 337134 C
APYIruMHr UCXOOHBIMU JaHHBIMHA
BriBoABI M peKOMEHJAMH TIO UCIIOJIB30BAHUIO PACCMOTPEHHBIX METO/IOB;
— OTBeTsl Ha BONIPOCHI AyUTOPHH...

11.2. Meroanueckue yka3zaHus AJis 00y4aromuXxcs M0 y4YacTHIO B CEMHHApax
He IPEAYCMOTPEHO y4eOHBIM IIJIAHOM o JAHHOU JUCLUTIIINHE

11.3. Metoauueckue ykazaHUs JUIsi OOy4YalOIIMXCS MO TPOXOXKIACHHIO MPAKTHUYECKUX
3aHATUHA
He MIPEyCMOTPEHO y4eOHBIM IJIAHOM o JaHHOM MUCIUIIIINHE

11.4. Meroauueckue ykazaHus A OOYyYaloIUXCS MO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabor

B xozme BbIMONHEHMS J1a0OpaTOpHBIX paboT oOyyaromMHCcs JOJDKeH YIrIyOuTh U
3aKpENHUTh 3HAHMS, TPAKTHUYECKHUE HABBIKH, OBIA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJU(HUKAIMOHHON XapaKTEePUCTHKONW OO0YyJaromerocs.
BrimonHenne 1abopaTopHbIX pabOT COCTOUT M3 SKCHEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHo-
AQHAJTUTHYECKON YacTe U KOHTPOJIbHBIX MEPOTIPUATHH.



Brimonaenne mabopaTOpHBIX pabOT OO0ydYarOmMUMCS SIBJISIETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JTUCLMIUIMHBL, OIpelnenseMoil y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecrevynBaroIIUM pPelIeHre CIEAYIONUX OCHOBHBIX 33/1a4 00y4YaroLIerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAHUS IPOLIECCOB, SIBICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JTaHHOM JUCIUILINHBI,

— 3aKpeIuvleHHe, Pa3BUTHE M JeTalIM3alMs TEOPETUYECKUX 3HAHWM, MOJyYEeHHBIX Ha
JEKLUSX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 N3Y4aeMOH JIUCIUILINHE;

— NpUOOpeTeHHE  HABBIKOB  CAMOCTOSTENBHOM  paboTel C  1a0OpaTopHBIM
000opyI0BaHUEM U MMPUOOPAMH.

3ananue ¥ TpeOOBaHUS K IPOBEJICHUIO JIAOOPATOPHBIX PaboT

3anmanus o 1a00paTOPHBIM paboTaM COOTBETCTBYIOT MO3UIUSAM MEPEYHS TaOIHIIBI 6.
OueBuaHBIM TpeOOBaHHEM SIBIISICTCS HAJIWMYKME Yy CTYJICHTOB HAaBBIKOB pPabOTHI C

BEIYHCIIATEILHON TeXHHKOfI, MOJIYYCHHBIX IMPU M3YUYCHHUU AWCHUIUIMH, KOTOPBIC NCPCUNCIICHLI B

. 2.

CrpyxTypa u ¢popma otueTa 0 1abopaTOpHO padboTe
1. TurynbHBIH TUCT
2. llens paboThI
3. IlocTaHoBKa 3a7aHus1, YCIOBUE BapHaHTa
4. Pe3ynbTathl paboThI
5. BeiBonsl
6. CIICOK UCTIOIb30BaHHBIX HCTOYHUKOB

TpeboBanus k 0ohopMIEHUIO OTYETA O JIaOOpaTOPHOI paboTe
JlaboparopHas paboTa 0(OpMIISETCS B COOTBETCTBHH C TPEOOBAHHSIMHE 110 O(hOPMIICHHUTO
TeKCTOBbIX JoKyMeHTOB 1o ['OCT 7.32-2017. be3yciioBHBIM TpeOOBaHHEM K TEKCTY OTYETa
SIBIISIETCS COOJTIOICHHE TTPABUII TPAMMATHKH M CHHTAKCHCa PYCCKOTO si3bIKa. DopMyITH,
BKJIIOYaeMbI€ B TEKCT, PACCMATPUBAIOTCS KaK YaCTH MPEJIOKEHHs], HA HUX PaclpOCTPaHAIOTCS
OOMIEeTTpUHATHIC 3HAKU TpenuHanus. J[is Habopa TeKcTa peKOMEH IyeTCs MCTIOJIb30BaTh mpUudT
Times New Roman, pazmep — He Gosiee 14 myHKTOB, O€3 BBIICICHHS M C BRIPABHUBAEM 10
HIMPHUHE.

11.5. Meronuueckne yKazaHusi JIs OOy4YaloOIMUXCA TO TPOXOXKIECHUIO KypCOBOTO
MIPOEKTUPOBAHUS/BBITTOIHEHUS KYpCOBOM paboThI
He IIPETyCMOTPEHO y4eOHBIM IJIaHOM o JTaHHOU JUCLIUIUINHE

11.6. Meroauueckue ykazaHus UIsi 0OYJaIOUIMXCS 110 MPOXOMKACHUIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONIUiCs BBITIOIHAET paboOTy 1O
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IpENoaaBarelis, HO 06e3 ero HemocpeacTBEHHOIo
y4acTusl.

Jns oOyyaromuxcst 1Mo 3ao4yHoM ¢opme OOydeHus, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mnporecce BBIMOMHEHHsSI CaMOCTOSTENbHONW paboThl, y oOydaromierocst (popMHpYyeTcs
1enecoo0pa3Hoe IIaHUpPOBaHUE pabovero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHU M CHUCTEMAaTH3allMU NPUOOpETaeMbIX 3HAHWH, 00ECreuyrBaeT BBICOKHIMA
YpOBEHb YCIEBAEMOCTH B TMEpPHOJ OOYy4YEeHHs, MOMOraeT IOJyYUTh HAaBBIKA IOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HaMpaBSIIONIMMH  CAMOCTOSTENIbHYIO  paloTy
00y4aroIUX CSASIBIISIOTCS:



—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIHUILIIHE;
— METOAMYECKHE YKa3aHWs IO BBIIOIHEHUIO KOHTPOJBHBIX PadoT (Ui 00ydarommxcs
10 3204HOM (hopme 0OyueHHs).

11.7. Metoauueckue yKazaHus Uil OOYYarOIIMXCS IO IPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPELYCMAaTpUBAaET KOHTPOJIb KAauecTBAa 3HAHUHI
00y4aroIuXxcsl, OCYLIECTBISIEMOIO B TEYEHUE CEMEeCTpa C LIeJIbI0 OLEHUBAHUSA XO/Ja OCBOECHHUS
JUCLUIUIMHBI.

11.8. Metoau4eckue yka3zaHus s O0y4arONIMXCs MO MPOXOXKICHHIO MPOMEKYTOTHON
aTTeCTallUU.

[Ipomexyrounas  arrecranus  OOydYalOmUXCs — MPEAyCMATpUBAaeT  OIICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHMs MO auciuruiiHe. OHa BKIIIOYAeT B
cedst:

— 9K3aMeH — (opma OIEHKH 3HAaHWH, TOJYyYEHHBIX OOYYAOIIUMCS B IIPOIECcce
W3YYEHHUS BCEW MUCHUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSITENILHOM paboThl, CIIOCOOHOCTH
NPUMEHATh MX JJIsl pPElICHUs MPAKTHUYECKUX 3amady. JK3aMeH, Kak MpPaBWIO, MPOBOJUTCS B
Nepuoj] SK3aMEHAIIMOHHOW CECCHMM W 3aBEpIIAeTCs AaTTECTAIlMOHHON OIICHKOW «OTIMYHOY,
«XOPOIIOY, «YTOBICTBOPUTEILHOY, «HEYIOBIECTBOPUTEIHHOY.

— 3ader — 3T0 (hopma OIEHKH 3HAHUM, MOTYUYEHHBIX OOYYArOIIMMCS B XOJI€ U3yUCHUS
yueOHOM TUCIUIUIMHBI B LIEJIOM UJIM IPOMEXYTOUHas (TI0 OKOHYaHHH CEMECTpPa) OIICHKA 3HAHUN
00ydJaroumMcs 1o OTIEIbHBIM pa3jienaM JUCHUIUIMHBI C aTTECTAIMOHHOW OLICHKOM «3a4TeHO»
WIH «HE 3aU4TEHOY.

— muddepeHunpoBaHHbIl 3aueT — 3T0 ¢GopMa OIEHKHA 3HAHWM, MOTyYEeHHBIX
00ydJaroumMcs Mpy U3y4eHUU JAUCIUIUIMHBI, TIPU BBHITTOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-UCCIEA0BATEIBCKUX PAOOT U MPOXOKICHUH MPAKTUK C aTTECTAllMOHHON OLIEHKOU
COTIUIHOY, «XOPOIIO», KyJAOBICTBOPUTEIHHOY, «HEYTOBICTBOPUTEIHHOY.



Jluct BHeceHUs U3MEHEHUH B pabouylo IporpaMMy JUCIUIUIMHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHECHHUM,

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




