degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

J.A. T'agpusion

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: KOMHBIOTepHBIe CCTHU
0 HANIPaBJICHUIO: I/IH(l)OpMaTI/IKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
IIpO(l)I(lJIb MnoATrOTOBKMU: KOMHBIOTepHBIe TCXHOJIOTHH WU BBIYUCIUTCIIbHAA TCXHUKA

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadempa paarodIeKTPOHUKHY U PUKIIATHOW HH()OPMATHKN

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOM arTecTanuu: 5 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonuecTBo KOHTPONBHBIX pa0oT, 3a1aHuii: 1

[Iporpammy cocraBui: M.M. KnumaHoB, cTapiiuii npenoaaBareib

[Iporpamma obcyxieHa Ha 3acefianny Kadeapsl paariodIeKTPOHUKH | NpukiaaHoi naopmaruku 30.01.2024



AHHOTANMA
Wzyuenne Kypca HaumHaeTcs C PACCMOTPEHHS OCHOBHBIX TEOPETHUECKHX IOHATHH, 0a30BBIX CETEBBIX
TEPMUHOB U HanboJliee pacpoCTpaHEHHBIX CETEBBIX MOJICIICH.
B xypce wu3ydaioTcsi ceTeBble TEXHOJIOTMM HauWHAasi C CAMOTO HIDKHEIO YPOBHS MOZEITH CETEBOrO
B3aumozeiictus OSI u 3areM mociiefoBaTreiabHO A0 camMoro BepxHero. OCHOBHOE BHHUMAaHHUE YIEINSAETCS
MEPBBIM YETBHIPEM YPOBHSM.
[Ipu paccMoTpeHNH (QU3NUECKOTO YPOBHSI CTYACHTBHI 3HAKOMATCS CO CpelaMH Iepeladd AaHHBIX, KakK ¢
HCTOPHUYECKUMH (B KaueCTBE HEOOIBIION PETPOCIIEKTUBHI), TaK M C CAMBIMU COBPEMEHHBIMHU: IIPUMEHAEMbIMU
B CETOAHALIHMUX CETSIX M TOJIBKO TOTOBAIIMXCS 3aBOEBaTh CBOE MECTO B TejekoMme. OOCY AatoTcsl BO3ZMOXKHBIE
(u3NYECKUE TOTOJIOTHH.
TeMmsbl Kypca, MOCBSIEHHBIE BTOpoMY ypoBHIO Monenu OSI, 3HakoMaT ciymiateneil ¢ paboTol cOBpeMEHHBIX
KOMMYTaTOPOB M HCIOJIb3YEMbIX BCIIOMOTATENbHBIX TEXHOMOTUsX. JlaroTcs McUeprbIBarOIIUe TOSICHEHUS O
NPUYMHAX HCIOJIB30BAHUSAX TOW WIM WMHOW TEXHOJOTHUH/PEIICHHS, K KOTOPBIM, HAllpUMep, OTHOCATCS
cemericteo mpotokonoB Ethernet, STP, LAG u T.n. PaccmarpuBarorcs mopnepXuBaeMble JOTUYESCKUC
TOII0JIOTUH.
[Ipu obcyxnennn cereBoro ypoBHs mojaenu OSI CTyneHThI 3HaKOMSITCS C MaplIpyTH3alluei: aapecanuei,
MPEONOChUIKAMU TOSBICHUS TOMOJIHUTENBHBIX aIpecoB, HEMOCPEACTBEHHO MapUIpyTHU3aluueil (mepechutkon
Tpaduka yCTpOWCTBAMU TPETHETO YPOBHS), CTATHUECKOM MapUIpyTH3alueil, a Takke IPOTOKOIaMHU
muHamudeckoil mapmpytuzanun  RIP/OSPF/EIGRP. 3pecy ke paccMarpuBaroTCsi BCHOMOTAarelbHBIC
niporokounbl Takue kak ARP u DHCP.
ITpu mepexozne K TPaHCHOPTHOMY YPOBHIO CTYIEHTY OOBSICHSIOTCS IMPUYUHBI €r0 MCHOIb30BaHUS, BBOAATCS
OCHOBHBIC MOHATHS W MpoTokoibl. OcHOBHOE BHMMaHue yaensiercs: mpotokoiny TCP, paccmarpuBaemomy
JOCTaTOYHO MOAPOOHO. J{aloTcs KaK «KIaCCHYECKHE» MOAXOJbl M ONEpaIly IMPOTOKONA, TaK M COBPEMEHHbIE
OTLINH, ONTUMHU3ALIMH.
Kypc comepxkut B cebe obcykaeHne 0a30BBIX CETEBBIX (YHKIMH, pa30op 3ajady, JIEMOHCTPAIUs HEKOTOPHIX
KOHLIENIIMIA Ha IpUMeEpe MepeAaBaeMbIX IO CETH pPEalbHBIX AAHHBIX, 0€3 KOTOPBIX HEBO3MOXHO IIIyOOKOe
MOHUMaHHE COBPEMEHHBIX ceTeil. /|y ycremHoro ocBOeHMs Kypca CIIyLIaTelNio XKeJaTelbHO UMETh o0Imue
3HaHUS B HAyKe M TEXHHUKE, HUKAKUX CIICHUAIM3UPOBAHHBIX 3HAHHUM 10 ceTsM He Tpedyercsa. Kypc onnHakoBo
XOpOIIO TOAXOANUT KaK a0COMIOTHO HE 3HAKOMBIM C CETSIMU CTyAE€HTaM, TaKk M TeM, KTO yke oOmamaer
HEKOTOPBIMHU 0a30BbIMH 3HAHHSIMH, - CTYIEHTBI JOCTATOYHO OBICTPO BBIPABHUBAIOT CBOM 3HAHUS W JAJIbLIE
JBYDKYTCS IIO KypCy BMECTE.

1. lean u 3apa4n

].le.]'ll) AUCHUIIINHBI
- Ha4YaJIbHas MOATOTOBKA CIICIIUAJIMCTOB IO COBPEMEHHBIM CETAM NEpCaain JaHHBIX.

3agaum AU COMIIHHBI
- n3y4yeHue 0a30BbIX MOHATHUH, TEXHOJIOTHH M CTAHJAPTOB COBPEMEHHBIX CETeH Mepeaadn JaHHbIX.
- [10JIyY€HNE HAaBBIKOB 110 IPOEKTUPOBAHUIO U IOCTPOECHHUIO CETeH Nepeauu JaHHbIX.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocobGeH oCcymiecTBIsITh MOKCK, VYK-1.2 HaxomuT, KpUTHYECKH aHAIU3HPYET U BbIOUpaeT
KPUTHUYECKUHN aHaJN3 U CUHTe3 HHpopManuy, |uHGOpMALNIO, HEOOXOOUMYIO AJISl PELICHHUS! MOCTaBICHHON
MPUMEHATh CUCTEMHBIH MOAXOJ U PELIeHUsT  |3a7a4n

MOCTAaBJICHHBIX 3a7a4

OIIK-2 Cnocoben ucnonb3oBarh copemennsie |OITK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
MpOrpaMMHBIE CPEJICTBA MIPH PelIeHUH 3a1ad  |obnactu (cdepe) npodeccHoHaNbHOMN AesITETbHOCTH

poeCCUOHATBHOM JIeTENLHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH OIIK-3.3 Bnazneer MeTogaMu BU3YalbHOTO U IpauuecKoro
Hay4HbIC U (WIN) TEXHUYECKUE IpeACTaBICHUS pe3yabTaToB Hay4YHOM
(TexHOIOTNYECKNE, UHHOBAIL[IOHHBIE) OTYETHl  |(HAYYHO-TEXHHUYECKOW, MHHOBALIMOHHON TEXHOJIOTHYECKOH)
(myOnmuKanuy, NpOEKTH) JEATEIIbHOCTH B BUJI€ OTUETOB, HAyYHBIX ITyOIMKaIMHA




[IK-1 Criocoben craBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnmocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAYECTBO pa3paboTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

[IK-2.1 3HaeT HOpUHLMIBI MOCTPOEHUS HAyYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJNyYEHHOTO MaTepHala,
CHocoObI apryMeHTallH

[1K-2 Crioco0OeH caMOoCTOIATENLHO HIN B
Ka4eCTBE uieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MIPOBOIUTH

(pyxoBozauTeNs ) MaJIOTO HAYYHOTO KOJUIEKTHBA
Hay4HbIE UCCIICOBAHMS U X apoOaIio

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIE
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA

[IK-2.3 CnocobeH NpOBOAWTH ampoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONUKAIMY HAYYHBIX CTAaTe U y4acTusl B KOH(pEepeHIuIX

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HATb.

YMETB:

- 0a30BbIE MNOHATUA, TCXHOJIOTUU U CTAHAAPTHI COBPECMCHHBIX ceTent nepeaaiyn IaHHbIX,
- TCPMUHOJIOTHIO, CTAHAAPTHI U IIPOTOKOJIBI JIOKAJIbHBIX U rI00aNbHBIX ceTel nepeaain JaHHbIX;

- moxenu OSI u TCP/IP.

- IPOCKTUPOBATH U CTPOUTH KOMIIBIOTCPHBIC CCTU MEPCAAIN JaAHHBIX]

- HaCTpauBaTh CETEBYI0 MApIIPYTU3ALHIO,

KOMMYTAIHIO;

- ACINOJIB30BATh U HACTPAUBATh BUPTYaJIbHbIC JIOKAJIBHBIE CETH;
- HaCTpauBaTh OE30MaCHOCTh HA CETEBBIX YCTPOMCTBAX;

- KOH(UTYPHPOBATH TPAHCIISLHUIO aIPECOB U MIOPTOB.

BJIaJICTh:

- HaBbIKAMM IIOUCKA U YCTPAHEHMsI HEUCIIPAaBHOCTEHN B CETAX lepeadu JaHHbIX;
- HaBBIKAMH 110 MPOEKTUPOBAHUIO U TOCTPOEHUIO CETEH Nepejauyl TaHHBIX;
- HaBBIKAMHM 10 MHCTAJUIALIUH, HACTPOIKE U YIPABICHHUIO CETEBOT0 000PYI0BAHUIO.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AUCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
| MmuoroypoBHeBble Mogenu cetu: OSI, | 3
TCP/IP.
2 TpaHCTIOPTHBIN YPOBEHB. 2 3
3 CeteBoii ypOBEHbD. 1 3
4 PuU3NYECKUN U KaHAJIbHBIA YPOBHHU. 2 3
5 Craruyeckas u JUHAMAYeCKast 1 3
MaplpyTH3aLusl.




6 [IpoTokoib! MapIIpyTH3aLMK 110 BEKTOPY ) 3
paccTosiHuUA.

7 KrnaccoBas u 6ecknaccoBas aapecanusl. 1 3

] [IpoTokosst MapLIpyTU3aLnuU o ) 3
COCTOSIHUIO KaHaJa.

9 [Iporoxon EIGRP. 2 4
[Tpunnune! paboTHI KOMMYTaTopa

10 Ethernet. 2 4

11 Bupryansusbie nokansusie ceta (VLAN). 2 4

12 |IIporokon Spanning tree (STP). 2 4

13 |Arperuposanue kananos (PC, vPC). 2 4

14 |Tpancnsauus cereBbix aapecos (NAT). 2 4

15  |Cnucku kontpons gocryna (ACL). 2 4

16  (IPv6. 2 4

17  |Kourpomnbnas pabora. 2 4

Hroro yacos 30 60

Iloaroroska k sk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYPUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 5 (Ocennuii)
1. MuoroyposHesie moaenu cetu: OSI, TCP/IP.

MuoroyposHeBsie Moaenu cetu: OSI, TCP/IP. YpoBau n ux QyHkuuu. Mcmnonb30BaHne ypoBHEBBIX
mopenei. [Iporokonsl. MHKancymsus nanubix, Protocol data unit (PDU).

2. TpaHCTIOPTHBIN YPOBEHB.

TpaucnopTHslii ypoBeHb. DyHKIMH TpaHcrnoptHoro ypoBHs. TCP. Ympasnenue ceccusimu TCP.
VYnpasnenue notokamu. Okaa. UDP. Yrpanenue npuioxeHusMu.

3. CereBoii ypOBEHb.

CereBoii ypoBeHb. [P-ampecanms. Knaccudukanus aapecoB. Macka cetu. 3aronoBok [Pv4.
Uzmenenne MAC u IP-ampecoB mpu mepemenieHHH Kaapa/akeTa OT UCTOYHUKA K HA3HAYEHHIO.
TecTupoBaHHe CETEBOTO YPOBHSL.

4. ®u3nyuecKuil 1 KaHAJTBHBIM YPOBHHU.

Ousnuecknid W KaHanpHbBIA ypoBHH. Ethernet. Burtas mapa. MAC-agpecauus. Kaap Ethernet.
Konrpone moctyna k cpene B Ethernet. Kommmsun u 3anepxku. KoHIIeHTpaTopsl 1 KOMMYTATOPHI.
Address resolution protocol (ARP).

5. Crarnueckas u AWHAMHUYCCKas MapupyTu3anus.

Crarnueckass W JIUHaMU4Yeckas Mapupytusanus. Krnaccuuxamuss JUHAMHYECKHX IPOTOKOJIOB
MapmpyTtuzaudd. MeTpuka. AIMUHHCTpAaTUBHAas  JOUCTaHUMsA. Tabnuuma — MapipyTH3aLUH.
CyMMapHbIif MapLIpyT U MapLIPYT 110 yMOI4aHu0. CXOAUMOCTb.

6. IIpoToKosibl MapLIpyTU3aLMU 110 BEKTOPY PacCTOSHMUSL.




[TpoToKoIBI MapHIpYTU3AIUK 110 BEKTOPY paccTOsiHUSA. MapuipyTHble TieTin U 6opbba ¢ Humu. RIP
vl. Orpannyenns RIPv1. Apromarnyeckoe cyMMHpOBaHUE.

7. KimaccoBas u GeckiiaccoBasi ajipecariusi.

KrnaccoBass u OeckimaccoBas aapecanus. Macku TEepeMEHHOW JUIMHBI W OeckiaccoBast
mapmpytuzanus (VLSM u CIDR).

8. [IpoToKOIIBI MAapIIPYTU3AIMK IO COCTOSIHUIO KaHaa.

[Iporokonsl MapmpyTtuzanuu 1o coctosHuio kanHama. OSPF. OSPF u cerm MHOXECTBEHHOTO
noctyna. Muaorozonusii OSPF.

9. IIporoxon EIGRP.

[Ipotokon EIGRP. Beenenne B EIGRP. Merpuku EIGRP. PezepBHble MapmipyThI.
10. IIpuauumns: padotsl kommyTaTopa Ethernet.

[Tpunuuns! paboter kommyTtatopa Ethernet. KommyTanust kagpos.

11. BupryansHsie nokanbnbie ceta (VLAN).

Bupryaneusie nokanenbie cetd (VLAN). Konmemumsi VLAN. VLAN Trunking. Inter-VLAN
Routing.

12. TIporokon Spanning tree (STP).

[Ipotokon Spanning tree (STP). M30bITOuHBIE TOMONOTHE BTOpOro ypoBHs. PasnoBumnoctu STP.
Spanning Tree u VLAN. Rapid Spanning Tree.

13. Arperuposanue kananos (PC, vPC).

ArperupoBanue kaHaioB (Port-Channel, virtual Port-Channel). Hcnonb3yemble MpOTOKOIBI
yopasienuss (m)LAG: LACP u PAGP. OcobGennoctu paboTbl, cHocoObl TMOIKIIOUEHHUS,
IpeHa3HaYCHUE.

14. Tpancnauus cereBbix agpecoB (NAT).

Tpancnsimust  cereBbix aapecoB u  mnoptoB (NAT/PAT). Bunpbl Tpancnsmuii ©W  TpUMEpPHI
ucnonb3oBanus. [IpenMyIiecTBa 1 HEAOCTATKH TPAHCIISILIHMA.

15. Criucku koHTpoOIs nocrymna (ACL).

Criucku xouTpois poctyna (ACL). Pasmemenne ACL.
16. IPvo6.

IPv6. IlpencraBnenue anpecoB. TUIBI aIpecoB.

17. Konrponbnas padora.

Konrponbnas pabora.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIEeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)



HeobxonnMoe obopynoBaHue Jis JISKIUNA: KOMIIBIOTEP B MYJIBTUMETUITHOE 000pyI0BaHue (ITPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Kommprotepusie cetu [Tekcr] = Comput / D. Tanenbaym, JI. Yazepomr ; mep. ¢ aHmI. A.
I'pebenbkoBae|yuebuuk aiist By3oB| - CI16ITurep,2015

2. KoMmiproTepHbIE CETH: TPUHITUIIBI, TEXHOIOTHH, TTpoTokoibl [Teker] / B. I. Omudep, H. A. Onudep -
CII6.ITuTep,2016

JomnonHurensHas auTeparypa

1. KoMITbIOTEepHBIE CETH: TIPUHLIUIIBI, TEXHOJIOTHH, TIPOTOKOITkI [ Teket] : y4e6. mocodue st By3oB / B.
I'. Omudep, H. A. Omudep .— 3-e uza. — CII6. : Turep, 2007 .— 958 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT", HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

http://cisco.netacad.net - caiiT ceTeBo# akageMun, COJAEPIKUT CCHUIKM HAa MHOXKECTBO JPYTHX PECYPCOB.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYIIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexuusix ncnosb3yeTcsi KOMIIBIOTEP U MYJITHMEAHIHOE 000pynoBaHue (TIPOEKTOP, 3BYKOBasI
cucrtema), mpeseHranuu B PowerPoint.

http://cisco.netacad.net - caiiT ceTeBoil akageMun, COJEPIKUT CCHUIKM HAa MHOXKECTBO JPYTHX PECYPCOB.

https://foxnetwork.ru/index.php/labs - Ha caiite coOpanbl nabopaTopHble paboThI, KOTOPBIE
NPEUIararoTCcs CTYACHTAM JUIsl CAMOCTOSTENILHOTO BBINOJIHEHHUS JIOMA.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

B mpomecce camocToATeNbHONH paboThl  OOYYAIOMIMMUCS MCHONB3YIOTCS  BBIIICIICPEUNCICHHAS
JUTEpaTypa U UHTEPHET PECYPCHI.

B ToMm uncie pekoMeHIyeM NPOYUTaTh:

1. Cunan @eiit "TCP/IP. Apxurekrypa. IIporokonsl. Peanuzaumsa. Uznarensctso "Jlopu". 2014. ISBN
978-5-85582-370-7

2. “Odwummanpaoe pykoBoacTBo Cisco MO TMOATOTOBKE K CEPTH(PHUKAIIMOHHBEIM 3K3aMEHaM
CCENT/CCNA ICNDI1 640-822”, Yaunemnn Onom, 3-e uznanue, 720 crp., ISBN 978-5-8459-1807-9,
“BUJIBAMC”, 2013.

3. “OdwunmansHoe pykoBoacTBo Cisco MO TMOATOTOBKE K cepTHPHUKANUOHHBIM 3k3ameHam CCNA
ICND2 640-816”, VYanumemn Onowm, 3-e u3mnanue, 850 crp., ISBN 978-5-8459-1811-6, “BUIIbAMC”,
2013.

4. Ilporpamma cereBoii akagemun Cisco CCNA 1 u 2. 3-e uznanue, 1168 crp., ISBN 5-8459-0842-6,
“BUJIBAMC”, 2005.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: HNudopmarrka 1 BEIYUCTUTEIEHAS TEXHUKA

npopuJib NOArOTOBKHU: KomnbroTepHble TEXHOIOTUH U BHIYUCIUTEIbHAS TEXHUKA
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadempa paarodIeKTPOHUKHY U PUKIIATHOW HH()OPMATHKN

Kypc: 3

KBaJupuKaAnus: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH arTecTanuu: 5 (oceHHuil) - JluddepeHpoBannbiii 3a4eT

PaszpatGoTunk: M.M. KnumaHoB, cTapiuii npenoaBaTellb



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
POrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MH)OPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrnoHaTbHON AeATEIIEHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH
Hay4HbIC U (UJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myGnuKanum, MpoeKThI)

OIIK-3.3 Bnageer mMeToamMu BU3yaJbHOTO U TpadudecKoro
MpeCTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHONW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINi

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHOU
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYeCcKue MOAENM Ul OIHUCaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAUECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 3nHaeT HOpUHLUIBI MOCTPOEHUS HAYYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJyYEHHOTO MaTepHala,
CHocoObI apryMeHTallH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIE
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoznuTeNs ) MaJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mNpoBOAWTH ampoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEILCKON paboThI MOCPEICTBOM
TyONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare nzyueHus AMCHMIUIMHBL « KOMIIbIOTEpHBIE CeTH» 00YUarOUIHIACs TOIKEeH:

3HATb:

- 0a30BbIE MNOHATUA, TCXHOJIOTUU U CTAHAAPTHI COBPECMCHHBIX ceTent nepeaaiyun IaHHbIX,
- TCPMUHOJIOTHIO, CTAHAAPTBI XU IIPOTOKOJIBI JIOKAJIbHBIX U I00aNbHBIX ceTel nepeaain JaHHbIX;

- moxenu OSI u TCP/IP.
yMeTh:

- IPOEKTUPOBATh U CTPOUTH KOMIIBIOTEPHBIE CETH IEepelady 1aHHbIX;
- HaCTpauBaTh CETEBYI0 MAPILIPYTU3AL1I0, KOMMYTALUIO;

- ACINOJIB30BATh U HACTPAUBATh BUPTYaJIbHbIC JIOKAJIBHBIE CETH;

- HacTpauBaTh 0E30MaCHOCTh HA CETEBBIX YCTPOMCTBAX;

- KOH(UTYPHPOBATH TPAHCIISLHUIO aIPECOB U MIOPTOB.

BJIaJd€Th:

- HaBbIKAMM [IOUCKA U YCTPAHEHMsI HEUCIIPAaBHOCTEHN B CETAX lepefady JaHHbIX;
- HaBBIKAMH I10 MPOEKTUPOBAHUIO U TOCTPOEHUIO CETEH Nepejauyl TaHHBIX;
- HaBBIKAMHM 10 MHCTAJUIALIUH, HACTPOIKE U YIPABICHHUIO CETEBOT0 000PYI0BAHUIO.




3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 3a/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

Texymuit KOHTPOJb IO TUCIUIUIMHE TPOBOAMUTCS B BUE 3-X TECTOB BO BpeMsI JIEKIINH, OCHOBAHHBIX Ha
NPOICHHOM MaTepuaje u 2-X JOMalIHUX 3aJJaHUl B CEMECTP.

TecTsI:

Tect Nel

- Monens OSI

- ®Gusnueckuii n kananpHbI ypoBHU Moaenu OSI (Ethernet)
- Tonmonmornn

- CereBoii yposeHs (IPv4)

* Tpancnoprasiit yposeus (TCP/UDP/ICMP)

Tect Ne2

- Monens OSI

- @usnueckuil 1 kaHanbHbIH ypoBHH Monenu OSI (Ethernet)
- Tomnonoruun

- Ceresotii yposensb (IPv4)

- Tpancnoprasiii yposers (TCP/UDP/ICMP)

- ARP

- Junamuueckas mapmpytusanus (RIP/OSPF/EIGRP/BGP)
- STP

Tect Ne3

- Monens OSI

- @usunueckuil u kaHanbHbIH ypoBHE Monenu OSI (Ethernet)
- Tomnonoruun

- Ceresotii yposensb (IPv4)

- Tpancnoprasiii yposers (TCP/UDP/ICMP)

- ARP

- Junamuueckas mapmpytuzanus (RIP/OSPF/EIGRP/BGP)
- STP

- VLAN

- DHCP

- IPv6

- LAG

- NAT/PAT

- Tunnel

- UDLD/BFD

Temsl JOMAIIHKUX 3a0aHUI:

3agaHue | — pacchUlaeTcsi MUCHMO C BIOKEHHEM Tpex (aiinoB. Scheme.png cOmEpKHUT TOMOIOTHIO
HEKOTOPOH CETH, COCTOSIIEH U3 TPEX MapUIpyTHU3aTOPOB, COEANHEHHBIX TaK, KaK MOKa3aHO HA CXEME.
Poytep R2 npunaanexxut omneparopy cBsi3u, Ha oboux ero uHTepdeiicax padoraer nporokon RIP. O6a
mapmpytuzatopa R1 u R3 nonywaror o6noBienuss RIP or R2, HO Hudero He oTIpaBisitoT 00OpaTHO.
Takum 006pa3zoM HaIIM MapUIPyTHU3ATOPHI TIOIYYa0T MapUIPYTHI JI0 point-to-point ceTH, MOJKIFOYEHHON
K IIPOTUBOMONIO)KHOMY MapiupyTu3aropy. R1 u R3 mo nporoxony RIP obMenuBarorcst Mmapmpyramu 10
nojiceTeld, MOAKIIOUEHHBIX K mx HHTepdeiickl Gi0/0 yepe3 TynHenb tunnell. ®aiin R1R2.pcapng
COJIEPIKUT IMAKETHI, epexBadeHHbIE Ha TuHKE Mexay R1 u R2. @aitn R2R3.pcapng cogep uT nakeTsl,
nepexBayeHHble Ha JTUHKe Mexay R2 u R3 mpubnusurtensHo B TO ke BpeMms. Ha nmHKax (kak
(U3MYECKNX, TaK U BUPTYAIbHBIX) MEX]y MapUIpyTHU3aTOPaMU MCIIONB3YIOTCS MoAceTH ¢ Mackoi /30.
Haiinure, kakue [P-anpeca HacTpoeHbI Ha HHTEpdeiicax MapIIpyTH3aTOPOB.

3aJjaHue 2 — pacchUIaeTCs MHUCHMO C BIOKEHHEM Tpex (aiinoB. Scheme.png cOIEpKHUT TOMOIOTHIO
ceTd. B HamieM pacnopsKeHHU €CTh YeThIpE MapLIpyTH3aTopa, COeNMHEHHbIE TaK, KaK 3TO MOKa3aHO
Ha pucyHke. Ha kaxxjom u3 mHTepdelicoB mapiipytuzatopoB pabdoraer nportokoi RIP, Hukakue
¢unbTpel He ucnonb3ytorcs. Paiin R1R2.pcapng comepxur ob6HoBieHus mporokona RIP, a takxke
coobmenus ICMP, coOpanHbIe Ha THHKE MEXTy poyTepamu R1 u R2.

Kak BeimsiuT HaunOosee BeposiTHas TabiWila MapiIpyTH3alMu Ha Mmapuipytusarope R4? AkkyparHo
BBIIMILIUTE BCE 3amKcy Tabnuibl MappyTuzaunu. Kaxkaas tTakas 3anuch JOKHA BKIIOYATh B ceOst:

- Ilpedukc (IP-moxcers BMecTe ¢ Mackoi)



- Merpuky

- Hcrounnk mapmpyTHOH nHGOpMAITUH

- Anpec (unu uaTEpdEiic) cieayomero nepexoaa

[IpenocraBbTe KOPOTKHE MOSCHEHUS K KAKJI0HM 3aIIHUCH.

[IpaBuna agpecanuu cienyromue:

- Ha nro6om nuake mexay mapupyrtusaropamu Rx u Ry Ha cooTBeTcTByomeM nnrepgeiice poyrepa

Rx Oynmer mcronbs3oBarsest [P-aapec 192.168.xy.x/24. Hanpumep, Ha nuake mexay R1 u R2 Oyayr
cnenyromue [P-anpeca: 192.168.12.1 u 192.168.12.2 cOOTBETCTBEHHO.

- HWurepdeticer Gi0/0 mapmpytuzaropoB R1 1 R4 moaximrodeHbl K MOIb30BATEIILCKUM CerMEeHTaM. B
JTAHHOM CclTydae OyJyT HCIIONBb30BaThCs anpeca Buaa 192.168.x.1/24, nanpumep, g poyrepa R1 Oymer
ucnonb3oBaH ajapec 192.168.1.1/24.

Bonpoc co 3BE304UKOI: KakMe PAacXOXKACHUS MEXIY AaMIloM Tpaduka U cxemMoil Bbl OOHAPYKHIH?
OObsicHUTE YBUJCHHOE U MPEUIOKUTE HOBYIO HCIIPABICHHYIO CXEMY CETH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

. Monens OSI: ypoBHU 1 QyHKIIHH.
. MHKancymsys JaHHbIX.

. [IpOTOKOJIBI YPOBHSI IPUJIOKEHUM.
. TCP u UDP.

. TCP coenunenue.

. IPv4.

. Mapuipyrusanusi.
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. IP-anpecanus. Kiaccudukamnus aapecos.

9. IIpoBepka cBs3M.

10. KananbHBIH ypOBEHB.

11. Toronorumu.

12. Ismenenne MAC u [P-afpecoB mpu nepeMenieHnu KaJipa/makeTa OT HCTOYHUKA K HA3HAYCHHIO.
13. ®usuveckuit ypoBeHb.

14. Buras napa.

15. MAC-anpecariusi.

16. Konnmzunm u 3aiepxku B Ethernet.

17. TIpoGnemMbl ¢ MUPOKOBEIATEILHBIMU TTAKETAMHU.

18. IIpomyckHas cniocoOHOCTH ceTu. Ee 3aBUCMMOCTD OT CETEBBIX KOMIIOHEHTOB.
19. ARP.

20. [InanupoBaHue ceTH.

21. BHyTpeHHUE KOMIIOHEHThI MapLIpyTU3aTOpa U UX Ha3HAUCHHUE.
22. Ilpouecc 3arpy3ku MapuipyTH3aTopa.

23. B3aumogeiicTBie pa3TuyHbIX YCTPONUCTB OJTHOM CETH.

24. HacTpoiika MapuIpyTu3aropa.

25. Crarndeckasi MapuIpyTH3aIHS.

26. JluHamMuueckasi MapIIpyTH3aIusl.

27. IIpOTOKOIIBI MAPIIPYTH3AINH 110 BEKTOPY PACCTOSHUSI.

28. CxoouMoCTb.

29. Bo3MokHBIE TPOOIEMBI IPU UCIIONIB30BAHUH JUHAMHYECKON MapIIpyTH3aLUH.
30. RIP vI1.

31. VLSM u CIRD.

32.RIP v2.

33. Tabnuna MapIpyTH3AIHH.

34. EIGRP.

35. IIpoToKOIBI MapIIPYTHU3ALMH 110 COCTOSTHUIO KaHaa.

36. OSPF.

37. CnocoObl MpoBepKH paboOTOCIIOCOOHOCTH CETH.

38. Obecnedyenue 6€30MaCHOCTH CETH.



39. KommyTaropsl B cetn Ethernet.

40. KomMmMmyTarms kaapos.

41. Hacrpoiika 6€30MacHOCTH.

42. VLAN.

43. Trunk.

44. VTP.

45. MHOXEeCTBEHHBIE COCTMHEHUS U BBIOOD MyTH.

Kpurepun onennBanus
Onenka  "OTIHYHO (1o)" BBICTABIISIETCSI  CTYIEHTY, IIOKa3aBIIEeMy BCECTOPOHHHE,
CHUCTEMaTU3UPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE MPH PELICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbLHOE 0OOCHOBAaHHE
HNPUHATHIX PELICHAMN.
Onenka "omm4HO (9)" BBICTAaBISETCS CTYACHTY, IOKAa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3UPOBaHHbIC,
n1yOoKHe 3HaHHUS y4eOHOM MPOrpaMMBbl JUCHUILIMHBI M YMEHHE YBEPEHHO MPUMEHATh X HA MPAKTHKE
MIPH PELICHUH KOHKPETHBIX 3ajiad, CBOOOJHOE U NMPaBUIIbHOE 000CHOBAaHUE IPUHATHIX PELICHUH.
Onenka  "ommuno  (8)" BBICTABIISIETCSL  CTYAEHTY,  IIOKa3aBUIEMY  BCECTOPOHHME,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HA MPAKTUKE NPU PELICHUH KOHKPETHBIX 3aj]lad, NPaBUIbHOE 00OCHOBAHME MPUHATHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka "xopomo (7)" BeICTaBISIETCS CTYACHTY, €CIIM OH TBEPAO 3HAET Marepuai, TPaMOTHO M IO
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJYy4YECHHbIC 3HAHUS Ha NPAKTHKE, HO HELOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Onenka "xopomro (6)" BBICTaBISIETCS CTYAEHTY, €CIIM OH TBEPJO 3HAET MarepHall, TpPaMOTHO U TIO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka "xopoio (5)" BeICTaBISIETCS CTYIEHTY, €CJIM OH B OCHOBHOM 3HAeT Marepuai, rpaMOTHO H IO
CYILECTBY M3JIaraeT €ro, yMeeT NPUMEHATh NONTy4YeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMyCKaeT B OTBETE
WIH B PELICHUH 3a7a4 JOCTATOYHO OOJIbIIOE KOJTMUYECTBO HETOUHOCTEH.
Onenka "ynoBineTBOPUTEIbHO (4)" BBICTABISIETCA CTYIEHTY, IIOKa3aBIIEeMYy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKON MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3JieNibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLllH.
Onenka "ynoBneTBOpHUTENIbHO (3)" BBICTABISIETCA CTYIEHTY, IIOKa3aBIIEeMYy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TIOCIEeI0BAaTeIbHOCTH B H3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3JeslaMH y4eOHOW porpaMmbl, HEOOXOANMBIMHE JUTS TaJIbHEHIIero o0ydeHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHON CUTYalHH.
Onenka "HEyHZOBIETBOPUTENHHO (2)" BBICTABISIETCS CTYIEHTY, KOTOpPBIA He 3HaeT OousbLIed YacTu
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX NPHUHIMUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
Onenka "HeymoBnerBoputenabHO (1)" BbICTaBIA€TCS CTYHCHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIycKaeT rpyOeiimune ommOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckune MaTepuajbl, Onpeneasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpemst mposenenus nud¢epeHIMpOBaHHbBIN 3auéTa O0ydaloUIMMCcsS HE Pa3pellieHO IOJIb30BaThCS
NpOrpaMMOM JUCLHMIUIMHBI, a TakXe CIPaBOYHOM JIMTEPATYPON, BBIYUCIMUTEIBHON TEXHUKOM,
KOHCIIEKTaMH JIEKIIM 1 HHTEPHET-PECypcaMu Kypca.

JuddepeHumrpoBaHHbIl 3a4€T MPOBOIUTCS B BUJIE KOHTPOJIBHON paOOTHI.



