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MHMNHOBPHAYKHU POCCUN
\,} denepanbHOE roCyJapCTBEHHOE OI0/HKETHOE 00pa3oBaTebHOE
@ YUYpEKIEHUE BICLIET0 00pa3oBaHUs

«YenstOuHckuil rocyaapcrBerHbiil yuusepeuter» (GPI'BOY BO «Yenl'Y»)

Pabouast porpamMma quCHUILTHHBL "CeTeBble TEXHOIOTHU'" 110 HATPABJICHHUIO MoAroToBKH (cnermansHocty) 10.05.01
"KommbrotepHas 6e3omacHOCTh" HanpaieHHOCTH (podmo) crietpanu3anust N 6 "MHpopMannoHHO- aHaTMTHYECKAs 1 cTp. 2
TeXHHYEeCKas 3KcnepTu3a KoMnbioTepHbIX cucteM” ®I'BOY BO «Uen'Y»

Conep:xanue

1. Ilenun 0cBOEHUS TUCUUTLINHBI

2. Mecto muctmmuinabl B ctpykType OITOIT

3. Komnerenmuu obydaromierocs, GopMupyeMble B pe3yabTaTe OCBOCHUS JUCIUIITUHBI
(Momyst)

4. O0beM JUCIHUILIAHBI (MOJTYJIS)

5. Ctpyktypa u copepikaHue AUCIUILTHHBL (MOIYJIS)

6. ®OoHJ OLIEHOUHBIX CPEJCTB

6.1. [lepedueHpb BUIOB OLIECHOYHBIX CPECTB

6.2. TunoBble KOHTPOJILHBIE 3a/1aHUS U UHBIE MaTepUabl IJIsl TEKYIIEH aTTecTaluu
6.3. TunoBbie KOHTPOJIBHBIE BOIIPOCHI U 3a[JaHUS JJIsI TPOMEKYTOUHOM aTTeCTaIlH

6.4. Kputepun onieHuBaHus

7. YueOHO-MeTOIMYeCcKOe U HHPOPMAIIMOHHOE 00ECIICYCHUE TUCITUILTHHBI (MO/TYJIs)
7.1. PexomeHayemas nureparypa

7.2. Ilepeuenp pecypcoB HHGOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn ""MHTepHeT"
7.3. Ilepedenp HHPOPMAITMOHHBIX TEXHOIOTHIA

8. MaTepuaabHO-TEXHUYECKOE 00eCIIeYeHUE TUCITUTUTMHBI (MOTYJIA)

9. MeToaunueckue ykazaHusl Ui 00YYarOIMXCsl IO OCBOCHUIO TUCIIMIUTHHBI (MOTYJIs)
10. CneunanbHble yCIOBUS OCBOEHUS TUCHUILIIMHBI O0YUYaIOLUMUCS C UHBAJIUIHOCTBIO U
OrpaHUYEHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS
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MHMNHOBPHAYKHU POCCUN
\,} denepanbHOE roCyJapCTBEHHOE OI0/HKETHOE 00pa3oBaTebHOE
@ YUYpeKIEHUE BICLIET0 00pa30BaHus

«YenstOuHckuil rocyaapcrBerHbiil yuusepeuter» (GPI'BOY BO «Yenl'Y»)

Pabouast porpamMma quCHUILTHHBL "CeTeBble TEXHOIOTHU'" 110 HATPABJICHHUIO MoAroToBKH (cnermansHocty) 10.05.01
"KommbrotepHas 6e3omacHoCTh" HampasieHHOCTH (podmto) cnenuanusarusa N 6 "MHbopMaIlMOHHO- aHATMTHYECKAs U ctp. 3
TeXHHYeCKas 3KcnepTu3a koMnbioTepHbIX cucteM” ®I'BOY BO «Yen'Y»

1. HEJIM OCBOEHUSA JTUCHUIIJINHBI

Llenb ocBoeHUs qUCHUILTHHBL « CeTeBbIe TEXHOIOTHI» — 00y4YEeHHE CTYICHTOB PHHIIMIIAM [IOCTPOCHHUS, BHEJAPEHUS U IOMCKAM
HeucnpaBHocTel B ceTsx IP/MPLS.

Pe3yHbTaTBI O6y‘-IeHI/IH 110 JUCLUIUIMHE HAIIPpaBJICHBI HA JTOCTH)KCHUE MHIUKATOPOB:

ITK-2.1. ObnaaeT 3HAHUSAMH O MIPUHIAIIAX TOCTPOCHHUS CHCTEM OOHAPYKCHUSI KOMITBIOTEPHBIX aTaK; O METOAaX 00pabOTKH JaHHBIX
MOHHTOPHHTA 6€30MaCHOCTH KOMITBIOTEPHBIX CHCTEM H CeTeil; 0 MOpAAKE CO3IaHUs U CTPYKTypa OTUeTa, CO3aBaeMOTO0 10
pe3ysbTaTaM IPOBEPOK; O crocobax oOHapyKeHUs U HEUTpalu3alluy IOCIEICTBUM BTOPKEHUH B KOMIIBIOTEPHBIE CUCTEMBI; O
HOPMATHBHBIX PABOBBIX aKTaX B 00JIACTH 3aIIUTH HHGOPMANNH; O PYKOBOASIINX U METOINIECKUX JJOKyMEHTaX YIIOJTHOMOYEHHBIX
(enepanbHBIX OPraHOB UCIIOMHUTEILHON BIACTH 110 3alllUTe UHGOPMaLUY.

ITK-2.2. leMoHCTpUpyeT yMeHHUs: (opMann30BbIBATh 33/1ady YIPABICHUs 0€301aCHOCTBIO KOMIIBIOTEPHBIX CUCTEM; IPUMEHSATh
HMHCTPYMEHTAJIbHBIE CPEJCTBA IPOBEJEHUSI MOHUTOPUHTA 3aLIMIIEHHOCTH KOMIBIOTEPHBIX CUCTEM; [IpUMEHATh METOIbI aHAIK3a
3aIIUIIEHHOCTH KOMIIBIOTEPHBIX CUCTEM U CETeH; CTPYKTypUPOBAaTh AHATUTHUECKYI0 HHPOPMALIUIO IS BKIIIOUCHUS B OTYET.

ITK-2.3. ImMeeT npakTUYIeCKHii OMbIT (HABBIKH): BBIMOJHEHHE aHATN3a 3aIIUIIEHHOCTH KOMIBIOTEPHBIX CHCTEM C UCIIOIB30BAHUEM
CKaHepoB 0E30ITaCHOCTH; BHIIIOJHEHNE aHAJI3a 3aIHIICHHOCTH CETEBBIX CEPBICOB C UCIIOIB30BAaHHEM CPE/ICTB aBTOMATHYECKOTO
pearupoBaHus Ha MONBITKY HECAHKIIMOHUPOBAHHOTO JIOCTYIA K pecypcaM KOMIIBIOTEPHBIX CUCTEM U CETEH; COCTaBIIEHHE OTYETOB MO
pe3yabpTaTaM MpoBEepOK.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OIIOII

ukn (pasmen) OIOIT: [51.B.J1B.01.02

2.1 TpeOGoBaHus K NpeJBapUTeIbHOI NOAT0TOBKE 00y4aIOLIerocs:

Anrebpa

ILI/ICerTHafl MaTreMaTHukKa

2.2 IMCUMNJIMHBI U MPAKTHKH, IJIsl KOTOPBIX OCBOEHUE JAHHOM JUCHHILTHHBI (MOIYJIs1) HE0GX0MMO KAaK NMpeIiecTBYIOUIee:

BecnipoBoanbie cetn

IMoaroToBka Kk mpoleype 3alUThl U 3aIIUTa BBITYCKHOM KBATM(UKAIIMOHHON PaboThI

IToaroroBka k ciade v cjaada rocyJapCTBEHHOI'O SK3aMCHa

3. KOMIIETEHL[Y OBYYAIOIIETOCSl, ©°OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLATIIAHBI
(MOJIY.JIS)

TIK-2: Cnoco6en NMPOBOAUTH MOHUTOPHUHT 3aAIMUIICHHOCTH KOMIIBIOTEPHBIX CUCTEM

3HaTh.

— apxutektypy MPLS VPN;

— 0azoBble kKoHrenmu MPLS;

— moxenu Overlay VPN u Peer-to-Peer VPN;

— Ha3zHa4yeHHe U pacnpenenaeHue Mmetok B cetu MPLS;

— OCHOBHBIC KOHIICTIIIUHU MPOCKTHPOBAHHUS KOMIIBIOTEPHBIX CETEH;

— OCHOBBI [TOCTPOCHUS BBIYUCIUTEIBHBIX CETEH MPEINPUATHS;

— OCHOBBI (DYHKIIMOHUPOBAHHSI CETEBBIX MPOTOKOJIOB U CITYKO;

— NOoHsATHE HHPPACTPYKTYPHI KOPIIOPATHBHOM CETH;

— TIOHATHS ¥ TEXHOJOTHH KOpHopaTHBHBIX ceTeil, ceTeit LAN, ceteit WAN;

— NPUHLMUIBI apecaliii 1 KOMMYTAIMU B KOPIIOPATHBHOM CETH;

— NPUHLMUIBI UCIONBb30BaHus IP-anpecalnu B IpoeKTe KOMIBIOTEPHOH CETH;

— MPUHIUIIBI TIOCTPOCHHSI CUCTEMBI OE€30IIACHOCTH CETEBOI OTMePAIIMOHHON CHCTEMBI,

— TEpMHUHOJIOTHIO U apxuTekTypy MPLS;

— (pyHKIMK yIpaBIeHAs HHPOPMAIIHOHHBIMU pecypcamu ((paiIoBBIMU U TUCKOBBIMU PECYPCaMH), pECYPCaMH Tedya-TH, CIy:KOaMu
MapuIpyTU3alyi, YAaJIEHHOTO AOCTYIa, pE3EPBHOTO KOIIMPOBAHUS, CIIYKOO0I TEepMUHAJIOB,;

— 3TAJIOHHYI0 MO/JIEJTb B3aUMO/ICHCTBHSI OTKPBITHIX CHCTEM, METO bl KOMMYTAIIMU ¥ MapUIPyTH3AIMH, CETEBBIC MPOTOKOJBI.

YMeTh:

— aJIMUHHUCTPUPOBATh PECYPChl HHPOPMALUOHHON! CUCTEMBI B COOTBETCTBUHU C Pealu3yeMot MOIUTUKON e€ 6e301acHOCTY;
— BHEJIPSTH CIIMCKHU JOCTYTIA, TO3BOJISAOIIIE Pa3peIlaTh WM OTKIOHATH Tpa(uK OnpeieIeHHOTO TUIIa,

© OI'BOY BO «Uenl'V»
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— HACTpamBaTh (HHIBTPAIHIO TpaHKa C HCTIONB30BAHUEM CIIHCKOB KOHTPOJIS JJOCTYIIA,

— OIMCHIBATh CYLIECTBYIOIIYIO KOMIIBIOTEPHYIO CETh, ONPEENITh TpeOOBaHNs (BIMSHUE HCIIOIb3yeMbIX IPHIIOKEHHUH, TpeOOBaHHs
HOJIb30BaTesIei, TEXHMYECKUE apaMeTpbl 1 JIp.);

— IPOBOAWTH HcHbITaHUA Ha mpotoTrie ceTr WAN 1 ycTpaHATh HeMoNaIKi B KOPIIOPATHBHBIX CETSX;

— IPOSKTUPOBATH CETEBYIO HHPPACTPYKTYPY B COOTBETCTBUH C HOTPEOHOCTSMHU NMOCTPOCHHS HHOOPMAIMOHHOH CHCTEMBI
OpTraHH3alHy;

— IPOM3BOJIUTH YCTAHOBKY M HACTPOIKY OIEPallMOHHBIX CHCTEM CEPBEPOB M pabOUHX CTAHINH, HACTPAUBATH CETEBOE 000PYIOBaHNUE U
CETeBEIE IIPOTOKOJIEL,

— pabotarts ¢ nmpotokosoM VTP;

— paboTaTk ¢ IPOTOKOJIOM CBA3YIOLIEro nepesa STP;

— paspabarbiBath U KoHGHUTypupoBath MPLS VPN;

— pa3pabaThIBaTh TEXHUUCCKUE H KOMMEPUCCKUE IPEAIOKEHHS 110 CO3IaHUI0 ¥ MOJICPHU3AIIH KOMITBIOTEPHON CETH JJIsI KOMIDIEKCa
3aHHI;

— co3/1aBaTh KaHalbl B KopropaTuBHoii cetu WAN,;

— CO371aBaTh JOKAIBHYIO CETh B COOTBETCTBHH C YTBEPKACHHBIM IIPOCKTOM: HACTPAUBATh KOMMYTATOP C HOIEP/KKON TEXHOIOTHA
VLAN u coequneHuil Mexxny KOMMYTaTOpaMu.

Baaners:

— HHCTPYMEHTAILHBIMU CPEJCTBAMU M HaBBIKaMH YIIPaBIIEHHs CETEBBEIM 000pYIOBaHUEM, CEPBEPAMH, YCTPOMCTBAMY MeYaTH,
PE3epPBHOIO KOITMPOBAHHUS,

— METOJIAaMH ¥ CPEJICTBaMH ayAuTa 1 MOHHUTOPHHTA CETEBBIX YCTPOMCTB U CITyXkO;

— METOJIMKOH aHalM3a ceTeBoro Tpaduxka,

— HaBBIKAMU aHaNH3a TpeOOBaHMH 3aKa3ylKa M MPOEKTHPOBAHUS KOMITBIOTEPHON CETH;

— HaBBIKAMU aHAJIN3a, IPOSKTUPOBAHUS U HACTPOHKHU CXEM ITOTOKOB Tpa(uKa B KOMIIBIOTEPHON CETH;

— HaBBIKAMH MOHHTOpPHUHTA PaOOTHI CETH, 00CIEJOBAaHUS U MOJEPHU3AINN CETEBOTO 000pYJOBaHNS;

— HaBbIKAMH HACTPOIKH KOMMYTAlIUU B KOPIIOPATUBHOM CETH,

— HaBBIKAMHU HACTPOMKH ajapecaiiuu B cetu Ha 6aze TexHonoruii VLSM, NAT u PAT,;

— HaBBIKAMHU HACTPOIKH MEXaHU3MOB (GMIBTpaIy Tpaduka Ha Oase cIHcKoB KoHTpost noctymna (ACL);

— HaBBIKAMHU HACTPOMKH ITPOTOKOJIOB MapiipyTu3aimu Ha 6a3e nmpotokosioB RIPV2, EIGRP, OSPF;

— HaBBIKaMU OIPEJIENCHUS BIUSHUS IPUI0KEHUN Ha IPOEKT CETH;

— HaBBIKaMU OLIEHKH Ka4eCTBa H COOTBETCTBHS TPEOOBAHUSIM IPOEKTA CETH;

— HaBBbIKaMu paboTHI ¢ BUPTYaIbHEIME ceTsiMu VLAN;

— HaBBIKAMH CO3/IaHMs M HACTPOMKH KaHaJIOB KOPIIOPAaTHBHOM ceTr Ha 6ase texuomoruii PPP, PAP, CHAP u Frame Relay;

— HaBBIKAMU YCTPaHEHUsI IPoOJIeM KOMMYTALlUH, CBA3H, MapIIpyTu3anuu u kounpurypamuu WAN,;

— HaBBIKaMU (QHIIBTPAIMH, KOHTPOJISI U oOecrieueHns: 6e30MacHOCTH CETEBOro TpaduKa,;

— TEXHOJIOTHSIMHU U HaBBIKAMHU IIOCTPOCHUSI U aAMUHUCTPUPOBAHUS CIIy>KObI KaTanoroB MHGOPMAIIMOHHOI CUCTEMbI OpraHU3aliu.

B pe3yabTaTe OCBOCHUA TUCHUIIJIMHBI oﬁyqammm‘/ml JOJIZKECH

3.1|3narth:

3.1.1|- oCHOBBI IOCTPOEHHUS BHIUUCIUTEIBHBIX CETEl MPEAPUITHS;

3.1.2|- ocHOBBI (PYHKIIHOHUPOBAHUS CETEBBIX IPOTOKOJIOB U CIIYXkO0;

3.1.3|- npHHLUIIBI TOCTPOCHHSI CUCTEMBI 0€30IMTACHOCTH CETEBOH ONEPAIMOHHON CHCTEMBI;

3.1.4|- noHsITHS ¥ TEXHOJIOTUH KOPIOPaTHBHBIX cereit, cereit LAN, ceteit WAN;

3.1.5|- nonsarue HHYPACTPYKTYPBI KOPIIOPATUBHOM CETH;

3.1.6]— cereBble NPOTOKOIBL.

3.2|Ymerh:

3.2.1|- pa3pabatbiBath 1 KoHGUTrypuposats MPLS VPN;

3.2.2|- pabotats ¢ mpotokosoM VTP. PabotaTh ¢ mpoTOKOIOM CBs3ytoILEero aepesa STP;

3.2.3|- npoeKTHpOBaTh CETEBYIO HHPPACTPYKTYPY B COOTBETCTBUH C MOTPEOHOCTSIMU MOCTPOSHUST HHPOPMAMOHHON
CUCTEMbI OpraHHU3alny;

3.2.4|- anMUHHCTPUPOBATH PECYPCH HHGOPMALMOHHOM CHCTEMBI B COOTBETCTBUM C PEAIN3YEMOM MOIUTHKON €€
6€30MaCHOCTH.

3.3|Baagern:

3.3.1|- HaBBIKaMU pa3pabOTKH ¥ KOHPUTrypHupoBaHus cioxHeX MPLS VPN;

3.3.2|- HaBBIKaMU paboOTH ¢ BUpTYaabHBIMU ceTsiMu VLAN;

© ®I'BOY BO «Henl'V»
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denepanbHOE rocy1apCTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe

«YenssOuHcKui rocyaapcrenubiil yausepeuter» (PTBOY BO «Uenl'Y»)

Pabouast nporpamMma quCHUILUTHHBL "CeTeBble TEXHOIOTHU" 110 HATPABJICHHUIO MoAroToBKH (cneruansHocty) 10.05.01
"KommbrotepHast 6e3omacHoCTh' HarpaeieHHOCTH (mpoduro) criennanuzanus N 6 "MHbopMaoHHO- aHATUTHYIECKAs U

TeXHHYEecKas 3KcnepTu3a koMnbioTepHbIX cucteM” ®I'BOY BO «Yen'Y»

ctp. 5

3.3.3|— TeXHONOTHAMH M HaBBIKAMHM ITOCTPOCHUS M a[MUHUCTPUPOBAHUS CITYKOBI KaTaJOrOB HH()OPMAIIMOHHOH CHCTEMBI
OpraHu3aluy,
3.3.4|—- uHCTpYMCHTAIBEHBIMH CPE/ICTBAMY U HABBIKAMH YIIPABIICHHS CETEBBIM 000PYIOBaHUEM, CEPBEPAMH, YCTPOHCTBAMHU

IIeYaTH, Pe3epPBHOTO KOIMPOBAHUS,

3.3.5|— HaBbIKaMH HACTPOMKH KOMMYTAIIMU B KOPIIOPATUBHOW CETH.

4. OFbEM JUCIUILIUHBI (MOIYJIST)

O6wwan TpyooeMKocTb

33ET

YacoB 110 yueOHOMY ILIaHY :
B TOM YHCIIE

AyZAUTOPHBIC 3AHATHA
caMocCTosTenbHas padoTa : 57,8

KoHTakTHas pabora: 50,2

108

50

3a4eThl 8

BI/IHBI KOHTpPOJIsI B CEMECTpax:

HKP: 0,2
5. CTPYKTYPA U COAEPKAHUE JUCLHUIIJINHBI (MOJIYJISI)
Kon HauMeHoBaHHe pa3/ies10B H TeM /BH 3aHATH/ Cemectp | Yacon JIutepatypa
| 3aHATHS [ Kvoe
Pa3znen 1. Beegenne B 6azoBble koHnenuuu MPLS. TepmuHnonorus u
apxurektypa MPLS.
11 Beenenue B 6a3oBble koHUenuuu MPLS. TepMuHOIOTUS U apXUTEKTypa 8 2 JI1.1J11.2 J11.3J12.1
MPLS. /JTex/ J12.2712.3712.4
51
1.2 JlabopatopHas pabota mo coopke creHa st passeptku IP/MPLS- cetu /J1a6/ 8 2 JI1.1J11.2 J11.3J12.1
J12.2712.3J12.4
51
1.3 Hasnauenwue u pacnpezencuue metok B cet MPLS /JTex/ 8 2 JI1.1J11.2 J11.3J12.1
J12.2712.3J12.4
51
1.4 JlabopatopHas padota mo mporokony LDP. Ycranosnenue coceznctsa. /J1ab/ 8 6 JI1.1J11.2 J11.3J12.1
J12.2712.3J12.4
51
Pasznen 2. Beegenne B MPLS VPNs. Moagean Overlay VPN u Peer-to- Peer
VPN.
2.1 Beenenne 8 MPLS VPNs. Mogenu Overlay VPN u Peer-to-Peer VPN /JTex/ 8 2 JI1.1 J11.2 J11.3J12.1
J12.2J12.3 J12.4
91
2.2 JlaGoparophas pabora 1o npoektrpoBanuto npocreimmx VPN B cersix 8 6 J11.1J11.2 J11.3J12.1
orepatopoB cBs3u. 3ydenue 6a30BbIx mousTuit. /J1ab/ J12.2 J12.3 J12.4
91
2.3 Apxurexkrypa MPLS VPN /JTex/ 8 3 JI1.1J11.2 J11.3712.1
J12.2J12.3J12.4
51
2.4  |Jlaboparopnas pabora o BHeapenuto VPN Ha rpanunax ceru. PE-CE static 8 6 JI1.1J11.2 J11.3J12.1

routing. Koudurypauust MP-BGP. /J1a6/

J12.2 J12.3 J12.4
01

© OI'BOY BO «Yenl'V»
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MHMNHOBPHAYKHU POCCUN
denepanbHOE roCyJapCTBEHHOE OI0/HKETHOE 00pa3oBaTebHOE
YUpEeKIEHUE BICLIET0 00pa3oBaHus

«YenstOuHckuii rocyaapcrBerHbiil yuuepeuter» (GI'BOY BO «Yenl'Y»)

Pabouast nporpamMma quCHUILUTHHBL "CeTeBble TEXHOIOTHU" 110 HATPABJICHHUIO MoAroToBKH (cneruansHocty) 10.05.01

"KommbrotepHast 6e3omacHoCTh' HarpaeieHHOCTH (mpoduro) criennanuzanus N 6 "MHbopMaoHHO- aHATUTHYIECKAs U ctp. 6

TeXHHYECKas 3KCIepTu3a KoMnbioTepHEIX cucteM” ®I'BOY BO «Yen'Y»

Paznen 3. Padora mapmpyruzanun MPLS VPN. Peasmmzamua MPLS VPN.

3.1 |PaGora mapupyrusatmun MPLS VPN /JTex/ 2 JI1.1J11.2 J11.3712.1
J12.2712.3712.4
51
3.2 Konduryparms MP-BGP. Beenenne B IMHAMHYECKYIO MAPIIPYTH3AIHIO CTHIKA 14 |J11.1J11.2J11.3J12.1
PE-CE. /J1a6/ J12.2712.3712.4
51
3.3 Peanuzanus MPLS VPN /JTex/ 3 JI1.1 J11.2 J11.3J12.1
J12.2712.3712.4
51
3.4 Crnoxusie MPLS VPN /JTex/ 1 JI1.1J11.2 J11.3J12.1
J12.2712.3712.4
51
3.5 MPLS VPN u npenocrasienue goctymna B uaTepret. /Jlex/ 1 JI1.1J11.2 J11.3J12.1
J12.2712.3712.4
51
3.6 CamocrosrenbHas MpopaboTKa M3Y4E€HHOT'0 JIEKIIHOHHOTO MaTepuana, 57,8 |JI1.1J11.2 J11.3J12.1
PEKOMEH/IOBAHHOM JINTEPATYPHI. J12.2 J12.3 J12.4
3akpernieHne IPakTHYEeCKOro MaTepuara.
TloaroroBka K mpomexxyTouHoit arrecrarmu. /Cp/
Pa3nen 4. Unas koHTaKTHasi padoTa
41 MHast koHTaKTHas paboTa: UHIUBHYa bHbIC KOHCYJIbTAIUH, TEKYIIHA 0,2 JI1.1 J11.2 J11.3J12.1

koHTpouib. /IKP/

J12.2712.3J12.4

6. ®OHI OHEHOYHBIX CPEJICTB

6.1. l'[epellel-n; BU/I0B OLICHOYHBIX CPEACTB

[IpoBepounas pabora.
JlaGoparopras pabor.
[epeueHp BOMPOCOB K 3a4eTy.

6.2. TunoBbIe KOHTPOJIbHBIE 32JaHHS M MHbIE MATEPHAJIBI 151 TEKYIel aTTecTALUU

ITepeuens BOIpoOCOB U1 NPOBEPOUHOM pabOTHI
1. Ocuoset MPLS
2. Pabora MPLS

3. Peanuzauust, HacTpoiika u ycrpanenue HencnpaBaocTeii MPLS B pexxume KagpoB/B pesKuMe siueek

4. TexHoJOTUM BUPTYaJbHBIX YaCTHBIX ceTel Ha 6aze MPLS

5. Peanu3anusi, HaCTpoika U ycTpaHeHnue HeucnpasHocteit MPLS VPN
6. Cnoxusie cetu MPLS VPN

7. Moctyn B Uuarepuet uz MPLS VPN

JlaGoparopHblii pakTuKyM (ipuMeps! labopatopHsix paboT Nel-3)
Ne i/t HanmenoBanue 1ab0paTOpHBIX paboT

1 C6opka crenna st pa3septku |IP/MPLS- cetu

2 Hactpoiika nporoxona LDP. Ycranosnenue cocencraa.

3 Ipoektuposanue npocteimux VPN B ceTsix onepatopos cBs3u. V3ydeHre 0a30BBIX MOHATHH.

6.3. TumoBbIe KOHTPOJbHBIE BOMPOCHI U 3aJaHUSI IJIs IPOMEKYTOUHOH aTTecTAlMM

IMepeuens BOIPOCOB K 3a4eTy

1. OcHoBet MPLS

* OOBSICHUTH 0a30BYI0 TEXHOJIOTHIO M OCHOBHBIC TTOHATH MPLS

* O6bsicuuTh npuHIAT paboTe MeTok MPLS, a takxe crexoB metok (Label Stack)
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* [Tepeauciuts npunoxenus MPLS

2. Pa6ora MPLS

* Onucath XapakTEpUCTHKH U TOBEICHHE pactpeneieHuss Metok B MPLS B pexxume kaipoB
* OOBACHUTH MIPUHIMN PaboTH! cxoaumoctd B MPLS B pexxnme xaapoB

* Onucats 0COOCHHOCTH Ha3HAYCHHUSI, pacpe/ie]ICHUs U coXxpaHeHus: Metok MPLS

* O0BsIcHUTS Ipoliecc 0OHapysxeHus coceneit LDP

3. Peanuzauus, HACTPO#Ka U ycTpaHeHne HercnpaBHocTeit MPLS B pexxuMe kaapoB/B pexuMe siaeek

* [Tepeuncnuts Gpynkiun kommytannu CEF

* O6bsicuuTh U HacTpouth MPLS B pexxume kaapos Ha miarpopmax Cisco 10S

* O6ecnieunth MouuTOpHHT MPLS Ha tmaropmax Cisco 10S — urTepdeiicst B pexxnMe KaapoB

* HaiiTi 1 ycTpaHHTh HEUCTIPAaBHOCTH B HacTpoiikax MPLS B pexunme kanpos Ha miatdopmax Cisco 10S

4. TexHOJOTUM BUPTYyaJIbHBIX YaCTHBIX ceTel Ha 6aze MPLS

¢ OmrcaTh XapaKTepUCTHKH U (QyHKIIMH BUPTYAIbHBIX JACTHBIX CeTeH
* Omucats Overlay u Peer-to-Peer VPN

* OOBscHUTD 001Ul mpuHIUT Kiaccupukamu VPN

* Onucats apxurekrypy MPLS VPN

* Onucars Mozesb Mapiipyrusaiuu MPLS VPN

* O0BsicHUTS Npolece nepechliku naketoB MPLS VPN

5. Peanusanust, HacTpoiika u ycrpanenue HeucnpasHocteit MPLS VPN

* Onncats Mexaum3Mel MPLS VPN, moaiepkka KOTOpBIX peann3oBana Ha miardopmax Cisco
* Hactpouts Tabmuusl VRF

* HactpouTts ceccuro MP-BGP mesx ity MapmipyTiHsaTopaMu rpaHuilbl ceT mnposaiinepa (PE)

* Hactpouts npotokons Small Scale Routing Protocols

* O6ecrieunTh MOHUTOPHUHT paboTel MPLS VPN

* Hactpouts OSPF B kauecTBe npoToKOIa MapIIpyTH3aLUH

* Hacrpouts BGP B kauecTBe mpoTOKOIa MapIIPYTH3AIHA

* Haiitu 1 ycTpanuTh TUNH4HbIe omKOKky HacTpoiiku MPLS VPN

6. Cioxunsre cetn MPLS VPN

* Onucats paciupeHssie GyHkuuu ummnopra/skcrnopra VRF

* Onucath XapakTepucTuKy nepekpsiBaronmxcs VPN

* Onncats ocobennoctr VPN ¢ nienTpanusosanusivu yeryramu (Central Services VPN)
* Onycars yCIyrH yIpasIseMoro MapupyTusaropa rpanuus! cetu kianenra (CE)

7. Moctyn B Murepuet uz MPLS VPN

* O0BsicHUTS Tononoruu aocryna B Murepuer uz VPN

* Omcate MeTOobI peanu3anun noctyna B Marepuer uz VPN

* Onucats METOABI pazaeneHus noctymna B Mutepuer u ycayr VPN
» MarucTpanbHbIA KaHa JocTyna B MHTepHeT Kak otaenbHas VPN

6.4. Kputepuu oneHUBaHUS

[Mopsnok MpoBeeHHs MPOMEKYTOUHOI aTTeCTaluu

B Teyenue cemectpa MpoBOAATCS TPH J1a0OPaTOPHBIE U OJIHA IPOBEPOYHAs paboTa.

MaxkcuManbHbIi 0ai 32 BBINOJIHEHHE OJJHO 1TabopaTopHO# paboTs! — 5 6asoB.

MaxkcuManbHbIN 02 3a MPOBepoUHYo padoty — 10 Oamos.

Ha 3aueTe cTyneHT B IHCbMEHHOI (hopMe JTaeT pa3BepHYTHIH OTBET HA TEOPETHYESCKHUI BOoIpoca U3 Owiieta. 3aTteM B YCTHO#H hopme
OTBEYAeT Ha JONOJHUTEIbHBIC BOIIPOCHI MIPENOIaBaTelis  JaeT BCE HE0OXOIUMBbIE MOsICHEHHs. BpeMst Ha noArotoBky orsera — 40
MUHYT, BpeMsl Ha YCTHBIH OTBET — 5 MUHYT. MaKkCHUMaITbHBIA 0allI 32 OTBET Ha TEOPETHYECKHUIT Borpoc — 25 6asos.

CBojHas Tabauua pedTUHIa yCIIEBAEMOCTH
Ne [TepeueHb KOHTPOJIBHBIX MEPONIPUATHH B ceMecTpe MakcuMalbHOE KOJI-BO OasioB

1 JlabopatopHas padota Nel-3 3x10=30

2 IIpoBepouHas paboTa 10

3 3aver 2x10=20
Utoro 60

© OI'BOY BO «Uenl'V»




MIMHOBPHAYKU POCCUUN
\,} denepanbHOE rocy1apCTBEHHOE OI0DKETHOE 00pa30BaTeIbHOS
@ YUPEXACHUE BBICIIETO 00pa30BaHUs

«YenssOuHcKui rocyaapcrenubiil yauepeuter» (PTBOY BO «Uenl'Y»)

Pa6ouast mporpamMma AuCIUIUTHHBI "CeTeBble TEXHOJIOTHHU'' 10 HAMPABICHHIO MOAroToBKH (crnermanpHoctr) 10.05.01
"KommbrotepHas 6e30macHOCTh" HanpasiieHHOCTH (mpodmo) crerpanuzanust N 6 "MHpopManioHHo- aHaTuTHYeCKas 1 cTp. 8
TeXHHYecKas SKcrepTr3a KoMnbioTepHbIx cucteM” @I'BOY BO «Yen'V»

Kputepun olieHMBaHUS TPOBEPOYHON PaOOTHI

MaxkcuManbsHbIH 6asut 3a poBepodHyto padory — 10 6amos.

Otmuno/3auteno/9-10 6amnoB - OOyYAIONTHIACS OTINIHO 3HAET MATEPHUAN U HE JIOMYCKAET ONMIMOOK.
Xoporo/3aureHo/7-8 Gamios - OGy4aronMiics: XOpPOLIO 3HAET MaTepHall, J0IyCKAaeT He3HAUNTEIIbHBIEC OIIMOKH.

VY noBnerBopuTeabHo/3auTeH0/5-6 GamutoB - OGy9aromuiics 3HaKOM € MAaTEPUAIIOM, JOMYCKaeT HaKTHIECKHE OIIHOKH.
HeynosnerBopurensro/He 3auteno/0-4 Gamia - O0y4aroluiicss He OTBETUIT Ha BOIIPOCHI HITH JOIYCTHII IPYObIe OIIMOKH.

Kputepun onieHHBaHNS J1aOOPaTOPHEIX paboT

MaxkcuManbHbIN 04l 32 BBINIOJIHEHHE OJJHOH JTabopaTopHOit paboTsl — 10 Ganos.

OrnyHo/3auteH0/9-10 Gatos - PaGoTa BBITONHEHA B CPOK, O0YUAIONIMICS OTINYHO 3HACT MaTepuall, yMeeT aHaIH3UpOBaTh
HpoOJIeMy U MOKET IPaMOTHO IIPOKOMMEHTHPOBATDH BBIIIOJIHEHHYIO PadoTy.

Xopomro/3auteHo/7-8 6amioB - Pabora BEIIOJIHEHA B CPOK, 00yYaromuiicss Xopoio 3HaeT Marepuan. O0yyaromuiics: Jomyckaer
HE3HAYHUTeIbHbIC OIIHOKN.

VY nonetBopuTenbHO/3auTeH0/5-6 6amtoB - PaboTa BEINONIHEHA U CllaHa IO3/IHee, YeM Npeamonaranock. O0ydaronumiicss Jomyckaer
HE3HAYHUTeIbHbIC OIIHOKN.

HeynosnerBopurensHo/He 3auteHo/0-4 6ayuta - PaboTa He BHIIIOJIHEHA, TMO0 00YYaIOIIUICS HE MOKET OTBETUTh Ha KOHTPOJIBHBIC
BOIIPOCHI, HE OPUEHTUPYETCS B OCHOBHBIX IIOHSTHSAX, U3JIaraeT MaTepHal ¢ TPYAOM, ¢ TpyObIMU (haKTHYECKHIMH OLIMOKaMH, 100
OTKa3bIBACTCsI OT OTBETOB HA BOIIPOCHI.

Kputepun onleHMBaHUS TEOPETUYECKOTO BOIIPOCA 3a4eTa

MakcuManbHbIN 04T 32 OTBET Ha TeopeTndeckuil Borpoc — 10 6amos.

OmimmuHo/3auteno/9-10 6aswioB - CTyAGHTOM AaH IOJHBIH, B IOTHYECKOH MOCIICI0BATEIEHOCTH Pa3BEPHYThIH OTBET Ha ITOCTABJICHHBIH
BOIIPOC, TJI€ OH IIPOJCMOHCTPUPOBAJ 3HAHHS IIPEAMETA B [IOJHOM 00BbeMe y4aeOHOI POrpaMMbl, JOCTATOYHO IIIyOOKO OCMBICIHBACT
JUCLIUILIMHY, CAMOCTOSATENBHO, M HCYCPIIBIBAIOLIE OTBEYACT Ha JOIOIHHUTEIBHBIC BOIPOCH], IPUBOIUT COOCTBEHHBIC IPHMEPHI 110
npo0IeMaTHKE TOCTABICHHOTO BOIIPOCA.

Xopoio/3auteno/ 7-8 6asmios - CTyIeHTOM IaH pa3BepHYTHIH OTBET Ha MOCTaBICHHBII BOMPOC, TI€ IEMOHCTPHPYET 3HAHUS,
npHOOpPETeHHBIE Ha JIEKIHOHHBIX U CEMUHAPCKUX 3aHSTHSIX, @ TAK)KE MTOTYyICHHBIC TOCPEICTBOM H3yUYCHHS 00sM3aTeIbHBIX YUeOHBIX
MaTEpUaJIOB 110 KYypCy, AaCT apryMCHTUPOBAHHBIC OTBETLI, IPUBOAUT IIPUMEPHI, B OTBCTC U IPUCYTCTBYET JIOTHIHOCTD U
nocienoBaTenbHocTh. OHAKO JOIyCKAeT HETOYHOCTh B OTBETE.

VY noBnerBoputensHo/3auTeHO0/5-6 6aiU10B - CTYJCHTOM JaH OTBET, CBHCTEILCTBYIOIIHI B OCHOBHOM O 3HAHHH IIPOLIECCOB H3y4aeMOH
CHUIUIHHBL, OTIINYAOIIUICS HEIO0CTATOUHOM TIIyONHON U OTHOTOW PACKPHITHSI TEMBI, 3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHH, C1abo
C(i)OpMI/IpOBaHHI)IMI/I HaBBbIKAMH aHaJIn3a ﬂBJ'[CHI/Ii/’I, MpOIECCOB, HEAOCTATOYHBIM YMCHUEM AaBaTh apryMCHTUPOBAHHBIC OTBETHI U
TPUBOIUTH PUMEpBL. JIOIycKaeT HECKOJIBKO OIIHOOK B COICPIKAHUH OTBETA.

HeynosnerBopurensHo/He 3aureno/0-4 6ama - CTyIeHTOM JaH OTBET, KOTOPBIH CONEPIKHUT PSZ CEPhE3HBIX HETOYHOCTEH,
00HAPY)KUBAIOIMI HE3HAHUE TIPOLIECCOB M3y4aeMOM IIPEAMETHOM 00IACTH, OTINYAOLINICS HETITyOOKHM PACKPBITHEM TEMBI,
HCE3HAHHUCM OCHOBHBIX BOIIPOCOB TCOPUH, HCCq)OpMI/IpOBaHHbIMI/I HaBBIKaMH aHaJIM3a ﬂBHCHHﬁ, MpOIECCOB, HCYMCHUEM JaBaThb
apryMEHTHPOBAHHBIE OTBETHI, OTCYTCTBHEM JIOTHYHOCTH U MOCIIEA0BaTENbHOCTH. BBIBOIBI HOBepXHOCTHBL. CTYICHT HE CrocoOeH
OTBCTUTH HaA BOIIPOCHI AK€ IMPHU JOTIOJIHUTCIIBHBIX HABOAAILINX BOTIPOCaX MperogaBaTeIs.

[ToaBenenue UTOroB NPOMEXKYTOUHON aTTeCTalluU
0-36 0aJUIOB - HE 3aUTEHO;
37-60 6amnoB - 3a4TEHO.

7. YYEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECHHEYEHUE JUCHUITIJIMHBI (MOAY.JISA)

7.1. Pexomenayemasi 1uTepaTrypa

7.1.1. OcHoBHasi TUTEpPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue UspatenbcTBoO, Tox| Pecype
JI1.1 |T'punenxko 0. b. BbrunciuTenbHbIC CUCTEMBI, CETH U TEJICKOMMYHUKAIMK: y4eOHOe Towmck : TYCVYP, 3BC
rocobue 2015
(https://biblioclub.ru/index.php?page=book&id=480639)
JI1.2 |IIyroBxuH A. B. Cetu nepenaun JaHHBIX: yueOHOE TocoOue Tomck : @akynsrer| ObC
(https://biblioclub.ru/index.php?page=book&id=480793) JMCTaHIIMOHHOTO
o0y4eHus
TYCVYPa, 2015
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ABTOpBI, COCTaBUTEITH 3ariasue WsnarenscTBo, Tox | Pecype
JI1.3 |IIpony6uuxoB A. B.  |CeTn nepenaun TaHHEIX: y4eOHOe ocobue Omck : OMmckuit 9bC
(https://biblioclub.ru/index.php?page=book&id=614062) rOCYIapCTBEHHBIH
YHHBEPCHTET UM.
oM.
JlocToeBckoro,
2020
7.1.2. lonoJIHATeILHAS IUTEPAaTypa
ABTODBI, COCTaBUTENHU 3arnasue WznarensctBo, Ton| Pecypc
JI2.1 |Hyx=os E. B. KommbroTepHsle ceTu: yueOHOe mocobue Taraupor : 9bC
(https://biblioclub.ru/index.php?page=book&id=461991) HOxHBIH
(enepanbHbIi

yauepcuret, 2015

J12.2 |Omudep B. I', Onudep |KommnproTepHble ceTH: TPUHIMIIBL, TEXHOJIOTHHU, IPOTOKOJIHI Canxr-ITerepOypr
H. A. yuebHOe mocobue IS By30B [7 ap.]: TTutep,
2013
JI2.3 |IIpockypsakos A. B. KommnbroTepHble ceTH: OCHOBBI IOCTPOEHUSI KOMIIBIOTEPHBIX ceTell U (PocToB-Ha-[loHy, 9bC
TEJICKOMMYHHUKAIUH: yueOHOe mocobue Taranpor :
(https://biblioclub.ru/index.php?page=book&id=561238) TOkHbBII
(henepanbHbIii

yHuBepcurer, 2018

J12.4 |Kosraun H. M. KommnbroTepHbie ceTu: yueOHoe mocodue Musnck : PUTIO, 3BC
(https://biblioclub.ru/index.php?page=book&id=599948) 2019

7.2. IlepeyeHnb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTn ""UHTepHeT"

21 |www.cisco.com

7.3 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTH

7.3.1 IlporpaMMHoe obecnieyeHue

Adobe Reader
Notepad++
VirtualBox

7.3.2 TIpodeccuoHaibHbIE 0a3bI JAHHBIX U MH()OPMAIIMOHHO-CIPABOYHBIE CHCTEMBI

1. DnekrpoHHBIit KaTanor HayyHoi 6ubimoTexn Yenl'Y [DnexTponHsIil pecype] : 6a3a nanHbIx / Yensi6. roc. yH-T. — Yensiouuek, 1992.

2. Koncynbrant Ilinroc [DnekTpoHHSIi pecypc] : cripaBo4YHO-NpaBoBasi cuctema : 6asa faHHbIX / PernoH. neHTp npaBoBoil HHGOPM.
Wudopmmpaso.

3. eLIBRARY.RU [3nexrponHblii pecypc] : HayuHas 2eKTpOHHAs OMOInoTeka [HaydHOI NEpHOANKH Ha PYCCKOM sI3bIKE |. —
Mockaa, [1999-]. - locTyr K moiHBIM TeKcTaM mociie peructpanun u3 ceta Yenl'Y. — URL: http://elibrary.ru/defaultx.asp.

4. Moodle [DnexkTpoHHBIi pecypc]: cucTeMa AUCTaHIIMOHHOrO 00y4eHwus | [6a3a nanubix] / Yens6. roc. yu-T. — Yemsiounck, [6.r.]. —
Hoctyn u3 cetn Yenl'Y miy, mmocie perucTpalyy U3 CeTH yH-Ta, U3 Jr000H TOUYKH, uMeroei gocryn B uHrepuer. — URL:
http://moodle.uio.csu.ru/login/index.php.

5. Hayunast 6nbnnorexa YenstOMHCKOro rocy1apcTBEHHOTO YHUBEpcHuTeTa [ DaekTpoHHsIi pecype] : [caiit] / Hensb. roc. yH-T. —
Yensbunck, [2001-]. — Pexxum mocryma: http://www.lib.csu.ru/ , ceoGommbrit. — 3ari. ¢ skpaHa.

6. VluTepHeT yHHBEPCUTET HH(MOPMALIMOHHBIX TEXHONIOT Ui [DIeKTpOHHBII pecype]. — DnekTpoH. aaH. — Pexxum nocryma :
http://www.intuit.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCHUIIJINHBI (MOAY JISI)

JIJ'IH peamm3alni JUCHUTUIMHBI UCTIOJIB3YHOTCA yl{e6m,le AyJUTOPUH IJIs1 IPOBEACHUA 3aHATUH JICKIITMOHHOT'O THIIA, 3aHATUI
CEMHUHAPCKOI'0 THIIA, IPYNIIOBBIX U MHAWBUAYAJIbHBIX KOHcyﬂbTaHHﬁ, TEKYHIETO KOHTPOJIA U HpOMe)KyTO‘IHOfI aTTeCTaluu, a TaKXKE
NOMCIICHUA JIJIA CaMOCTOSITEIPHOU pa6OTBI.
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VY4eOHble ayJUTOPUH YKOMIUIEKTOBAHbI CHENUAIM3UPOBAHHON MEOEIbI0 U TEXHUYECKUMH CPEJICTBAMHU O0YUEHUS: IPOEKTOPOM,
9KPaHOM, MarHUTHO-MAapKEPHOH JOCKOMH, MapKepoM; C BOZMOKHOCTBIO J€MOHCTPALIUH AJIEKTPOHHBIX NIPE3EHTAIUN IIPU YPOBHE
OCBELICHUS, IOCTATOYHOM JJIsl paOOTHI ¢ KOHCIIEKTOM.

Jlns mpoBeneHust 3aHATHH JIEKIIMOHHOTO TUIIa HMEETCs IEMOHCTPALMOHHOE 000pYIOBaHUE: IPOSKTOP, KPaH.

JlabopaTopHBbIe 3aHATHS IPOXOIAT B yueOHoi taboparopru "Cereoit momuron” (aya. 423, yaebusiit kopimyc Nel).
MarepHanbHO-TeXHIHYECKOE 00ecIedeH e IPUBE/ICHO B IACIIOPTE 1a0OpaTOPHH.

[TomerieHust U1l CAMOCTOSITENBHON PadOTHl 00YYaIOUIMXCsl OCHAIIEHBI KOMITBIOTEPHOI TEXHUKOH € MOAKIIOYEHHEM K CETH
«HTepHeT» U obecrieueHneM A0CTyIa B JIEKTPOHHYIO0 HHHOPMAITHOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.

9. METOANYECKUE YKA3AHUS JJIS1 OBYYAIOLIUXCS 11O OCBOEHUIO AU CHUIIIMHBI (MOAYJIS)

IMpu u3yueHun AaHHOM AUCLMIUIMHBI UCIIOIb3YIOTCS JIEKIIMOHHEIE, Ta00paTOPHBIE 3aHATUS U caMOCTOsITeNIbHas paboTa cTyaeHTa. Ha
JIEKITHOHHBIX 3aHATHAX NIPEIIOJaBaTellb H3JIaraeT OCHOBHOE COIEPKaHHUe TeM IporpaMMel. [IpopaboTKy IeKIIOHHOTO MaTepuana
CTYZEHTY >KeJIaTeIbHO IPOBOJUTH KaK MOCIE KaX/I0T0 3aHATHUS, TaK U [0 3aBEPILICHUIO TeMbl. DTO I103BOJIUT CBSI3aTh BOECIUHO
HOJTy94eHHBIC CBEACHNS U COCTABUTH IETBbHYIO KapTHHY.

Ha nabopaTopHbIX 3aHATHIX paccMaTpHUBaloTCs ceTeBble TexHosoruu Ha 06aze CICSO. Pexomenayercs nepes KaxIbIM JIaOOpaTOPHBIM
3aHATHEM BBITIOTHUTH JIOMAIITHee 3aJaHHe, YTO T03BOIHTH JIyUIlle YCBOUTH NPEABIAYIINI MaTepHal, i H3yINTh TeKIIHOHHBII MaTepruan
o npencrosuieit reme. CTyIeHTY KeJIaTelbHO MPOSBIATh AKTUBHOE y4acTHe Ha Ja0OPaTOPHBIX U JIEKIHOHHBIX 3aHATUSX, 3a1aBaTh
BOIPOCHI, TOCKOJIBKY yMEHHE 00OCHOBBIBATH CBOIO TOUKY 3PEHHS, HAX0XK/ICHHE KOMIIPOMUCCHOTO PEIICHHUS B STHIECKU BBIACP KAHHOI
JICKYCCUM HE TOJILKO BaXKHO JUIS JIYYIIIEro YCBOCHUs MaTepuaia, HO U LIEHUTCS B peaIbHOM KU3HU.

B citydae npuMeHeHUs pH 00y4E€HUH AUCLUIIIHHBL SJIEKTPOHHOTO 00YYeHHs, IUCTAaHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHIA
obmieHre 00yJarOIIUXCsl ¥ IPEMOAaBaTelsi OCYIIECTBISIETCS B PEXKUME PealbHOro BpeMeHn (OHNaiH-IeKkuud (BeOUHapBI), 4aTsl,
BHUJIC0-KOH(EPEHIIMH U JIP.) WK OTI0KEHHOTO BpeMeHH (CHcTeMa TUcTaHIoHHoro o0y4uenus Moodle, popymbl, aneKTpoHHas moYTa
u 1p.).

Bonburyto yacte BpeMeHH 00y4aromuecs caMOCTOSITEIbHO pab0TalOT C yueOHO-METOINYeCKUMH MaTepranamMu. CTYIEHTb HMEIOT
BO3MOKHOCTh KOHCYJIBTHPOBATHCS C TIPETIOJABATENIEM TI0 BCEM BOIIPOCaM, BOSHUKAIOLINM B X0JI€ CAMOCTOSATEIBHON paboThI
MMOCPEJICTBOM 3JIEKTPOHHOM MOYTHI, MECCEHPKEPOB, COLIMAIBHBIX CETEH U T.II.

Joctyn obyyaromerocst K y4eOHBIM pecypcaM B peXKUME OTIIOKEHHOTO BPEMEHH, CAaMOCTOSITETIBHON pabOThI OCYILECTBIISIETCS Yepe3
CE€Th I/IHTCpHCT B yZ[O6HOM JUIs1 HETO MECTC, BDECMCHHU U TCMIIC.

[Tpu 0Gy4eHuH JHIl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI 3JIEKTPOHHOE 00Y4eHUE, IUCTAHIIMOHHBIE 00pa30BaTeIbHbIC
TEXHOJIOTHH TIPEIyCMaTPUBAIOT BOZMOXKHOCTh IpHEeMa-Tiepeadyr MHGOpMAaIiK B JOCTYIHBIX I HUX hopMax.

Peanu3aiiuist AUCHUILTHHBI C MPUMEHEHHEM dJICKTPOHHOTO O0YUCeHHS, TUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TexHOMOTHH (nanee — D0,
JOT) ocymectBisiercs: Ha ocHOBaHHHU «I10JI0XKEHHUS O peanr3alui OCHOBHBIX H IOMOIHUTEIBHBIX 00pa30BaTEIbHbBIX IPOrPAMM C
MIPUMEHEHUEM DIIEKTPOHHOTO 00yUeHHS U TUCTAHIIMOHHBIX 00pa30BaTEbHBIX TEXHOJIOTHIA B (pellepaibHOM TOCYAapCTBEHHOM
OIO/DKETHOM 00pa30BaTEIbHOM YUPEKICHHH BBICIIEro 00pa3zoBaHus «UenssOMHCKUI roCy1apCTBEHHbIH YHHBEpCUTET», «[lomokeHns
0 MopsAKe 3a4eTa 00Y4arOIIMMHUCS 110 OCHOBHBIM MPO(PECCHOHANBHBIM 00pa30BaTeIbHBIM POTrpaMMaM BhICHIETO0 00pa3oBaHHs B
OI'BOY BO «Uenl 'V» pe3yabTaToB OCBOCHHUS B OPraHU3aIUSIX, OCYIICCTBIISIONIMX 00pa30BaTeIbHYIO ACATCILHOCTD, YICOHBIX
MPEIMETOB, KYPCOB, TUCITUILIMH (MOIYJICH), IPAKTUK, TOMOJIHUTENBHBIX 00Pa30BaTENBHBIX IPOrPAMM» MOCPEACTBOM dIICKTPOHHOMN
nHpopMaImoHHo-00paszoBarensHoi cpeabl ®PTBOY BO «Uenl'V». B HCKIIOYHTENBHBIX CiTydasx (popc-Maxkop u T.I1.) TIPH
peanu3anuu o0pa3oBatesibHOU AesaTenbHOCTH ¢ npuMeHeHreM D0, JIOT MoryT NpUMEHSATh KOMIOHEHTHI, HE BXOASIIHE B TIEpEUCHb
ANIEKTPOHHON HH(POPMAIIMOHHO-00Pa30BaTEILHON CPE/IBI.

10. CHEIIUAJIBHBIE YCJIOBHUS OCBOEHUS JUCIIUIIJIMHBI OBYYAIOIIUMHUCS C UHBAJIMJHOCTBIO U
OI'PAHMYEHHBIMU BO3MOXHOCTAMMU 310POBbSI

OcBoeHUE TUCHUILIMHBI HHBAJMIAMH U JHIAMHU C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBBSI OCYLIECTBISIETCS C MCIIOIBb30BaHUEM
CHELHATbHBIX TEXHUYECKUX CPEICTB W HMH(POPMAIMOHHBIX TEXHOJOTHH, NMPEAOCTaBISEMBIX PecypcHBIM yueOHO-METOANYECKUM
LHEHTPOM 10 OOYYEHHIO WHBAIWAOB W JIMI C OTPAHMYCHHBIMH BO3MOXKHOCTAMH 310poBbs Yenl'Y mo 3ampocy oOydarorierocs
(MO6I/IJ'[I)HBIC CIICUAJIBHBIC TEXHHUYCCKUE CPEACTBA JIA JIML C HApPYHMICHUAMU 3pCHHA U C HAPYIICHUEM CJIyXa, ACCUCTUBHBLIC
HH()OPMAIMOHHBIE TEXHOJIOTUH).

IMpu HEeoOXomuMOCTH Ul OOY4YAIOIIUXCS C HApyLUIEHHAMH 3peHHs Ha pabodyMx MecTax [yl MPOBEACHMS MPAKTHYECKUX WU
1a00paTOPHBIX 3aHATUI YCTAHABIMBACTCS CIICNMATIBHOE MPOrpaMMHOE obecredeHue (MporpaMMma peueBOil HABHTAIUH, PEUCBbBIC
CHHTE3aTOPbI, SKPAHHBIC JIYIIbI).

B yueOHble ayauropun obecrieunBaeTcs OeCpensITCTBEHHBIN JOCTYI U 00 y4aroIuXcsi ¢ HHBAIUAHOCTBIO U C
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MHMNHOBPHAYKHU POCCUN
\,} denepanbHOE roCyJapCTBEHHOE OI0/HKETHOE 00pa3oBaTebHOE
@ YUYpEXKIECHUE BBICLIEr0 00pa3oBaHus

«YenstOuHckuil rocyaapcrBerHbiil yuusepeuter» (GPI'BOY BO «Yenl'Y»)

Pabouast porpamMma quCHUILTHHBL "CeTeBble TEXHOIOTHU'" 110 HATPABJICHHUIO MoAroToBKH (cnermansHocty) 10.05.01
"KommbrotepHas Ge3omacHOCTh" HanpaieHHOCTH (podmo) crietpanu3anust N 6 "MHpopMannoHHO- aHaIMTHYECKAs 1 ctp. 11
TeXHHYEeCKas 3KcnepTu3a KoMnbioTepHbIX cucteM” ®I'BOY BO «Uen'Y»

OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbS. B KaXIOW aymuTOpUH, TA€ OOYYaroTCsl WHBAJIHIBI M JIMIA C OTrPaHUYCHHBIMU
BO3MO)KHOCTSIMU 3[J0POBBsI, IPEAYCMAaTPHBACTCS COOTBETCTBYIOIIEE KOIHYECTBO MECT TSl OOYJAIONMIMXCS C YISTOM HAPYLICHHH HX
3JI0POBBS.

JLiist ocBOGHUSI TUCIMILTHHBI HHBAJIHMAAM H JIAIIAM C OTPaHHYCHHBIMH BO3MOKHOCTSIMHU 30POBbBSI [IPEIOCTABIIETCS OCTYII K [ICYaTHBIM
HCTOYHUKAM, UMEIOIIMMCS B HayuHO# OubmmoTeke Yenl'Y, ¢ MOMONIBIO CHEIUATBHBIX TEXHUYECKHX CPEACTB; JOCTYI C MTOMOMIBIO
CHEIHUATBHBIX TEXHHYECKUX M MPOTPAMMHBIX CPEJCTB K 3JCKTPOHHBIM HCTOYHHKAM, MPEACTABICHHBIM B (OpPME DIEKTPOHHOTO
JIokyMeHTa B poHe HayuHou 6nbmuotekn Yenl'Y wim 31eKTPOHHO-OMOIMOTEUHBIX CUCTEMAX.

Y4ueOHO-MEeTOIUUeCKHE MAaTepUaNIbl Ul 00YYAIOIIUXCS U3 YKCIAa WHBAIUIOB U JIUI C OTPAaHHYCHHBIMUA BO3MOXHOCTSIMH 37I0POBbS
NPEIOCTAaBISIIOTCS B (hOpPMax, afaNTHPOBAHHBIX K OTPAHUYCHHSM UX 30POBbS U OCOOCHHOCTSIM BOCIPHATHS HH(OPMALIUH.

JI1s1 MHBAJIMIOB | JIUIL C OTPAHUYCHHBIMH BO3MOXHOCTSIMU 3/I0POBbSI OCBOCHUE AUCIMILUTUHBI MOXKET OBITh YaCTUYHO HIIH MOJHOCTHIO
OCYIIECTBIICHO C HCIIOJIb30BAHMEM AUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOIOTHIL.

Ilpu mnpoBeneHUH NPOMEKYTOUHON aTTeCTallMM MO [HUCIMIUIMHE OOYYAIOIIUMCS C HHBAJHIHOCTBIO M C OrPaHUYCHHBIMHU
BO3MOXKHOCTSIMU 3I0POBbsi O0ECIICUMBACTCSI MO0 WX 3asBICHHIO NPEIOCTAaBICHHE B JOCTYNHOH ()OpMEe B 3aBUCHMOCTH OT HX
WHIUBUAYAJIbHBIX OCOOCHHOCTEH HMHCTPYKIMH O TIOPSAKE TPOBEACHUS MPOMEXKYTOUYHON AaTTEeCTAIlM, OIICHOYHBIX CPEICTB M
BO3MO)KHOCTH OTBETOB Ha 3amaHus (IMCHMEHHO Ha Oymare, HabOp OTBETOB Ha KOMIbIOTEpe, MHUCbMEHHO mipuprom bpaiiis, c
HCIIONB30BaHUEM YCIIyT aCCHCTEHTA, YCTHO).

Ipu mpoBeeHNH MPOLIEAYPHI OLICHUBAHKS PE3YIbTATOB OOYUCHHS WHBAIUIOB U JIMIl C OTPAHHYCHHBIMH BO3MOYKHOCTSIMH 3J0POBBS
MpeyCMaTPUBACTCsI UCTIONb30BaHUE IPeoCTaBIeHHBIX Yenl Y miii COOCTBEHHBIX TEXHUYECKHX CPE/ICTB, HEOOXOAUMBIX MM B CBS3U C
UX MHAUBUAYAIbHBIMH OCOOCHHOCTSMH. [Ipy HEOOXOOMMOCTH WHBAIUIaM H JIHI@AM C OrPAHHYCHHBIMH BO3MOJKHOCTSIMH 3J0POBBS
MPEIOCTABISIETCS IOTIOTHUTEIBHOE BPeMsl JUTs MOArOTOBKM OTBETA Ha 3a/IaHMs, MPOIEAypa OLCHUBAHUS PE3yJbTATOB OOYUCHUS 1O
JHUCHUIUTHHE MOXET [IPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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CnennaasHocts 10.05.01 KomnboTepHas 6e301acHOCTH

Cnennanu3anus Ne6 « AHpopMannoHHO-aHATUTHYECKAS U TEXHHYECKAs IKCIEePTU3a
KOMIIbIOTEPHBIX CHCTEM)

Padouas nporpamma qucuumiinHbl «CeTeBble TEXHOJIOTHU»

2026 rox Habopa, ouHasi popma o0yueHus

PaGouas nporpamma qucuMIJIMHBI (MO1YJis1) 000peHa U PeKOMEHI0BaHa:

ITpopekTop o yueOHOH paboTte yTBepxkaeHo 27.02.26 A.A. CanamaToB
Y4eHBIM COBETOM MaTeMaTHYeCcKoro (pakyipreTa

ITporoxon 3aceqanus Ne 8 ot 19.02.2026

[Ipencenarens YdeHoro coBera

MareMaTH4ecKoro (akynpTeTa COIJIaCOBAHO A. C. CxopblHUH
3acenanuem kadgeapbl KOMIbIOTEPHOH 0€30MACHOCTH M NPHUKJIAAHOM anredpbl

ITporokon 3acenanust Ne 08 ot 14.02.2026

3aBenyromui kapenpoi COITIaCOBaHO A. H. Pyuaii

ABTOD (COCTaBUTEIIH) A. H. Pyuaii

CTpykTypa pa6oueii mporpaMMmbl cO0OTBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 274-1



