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1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

[enbto 0OcBOEHUS AUCHUILINHBI SBIsETCS (POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

OIIK-1 Crocoben mnpuMeHSATh (GyHAAMEHTAIbHBIC 3HAHUS, IOJYYCHHBIE B OOJIACTH
MaTeMaTUYeCKUX M (MJIM) E€CTECTBEHHBIX HAyK, M HCIOJIb30BaTh UX B MpodeccroHalbHOI
JESTENIbHOCTH.

OIIK-2 CnocobeH HCHoJb30BaTh M QJaNTHPOBATh CYIIECTBYIOIIHME MaTEeMaTHYCCKHE
METO/BI ¥ CUCTEMbI IPOTPAMMHUPOBAHUS ISl pa3pabOTKU U pealn3aluy aITOPUTMOB PEIICHUS
MPUKJIAHBIX 33/1a4.

I1K-3 Criocoben ¢opmanu30oBbIBaTh, COTIACOBBIBATh U JOKYMEHTUPOBATh TPEOOBAHUS K
CHUCTeME M IMojcucrteMe, o0pabaTbiBaTh 3alpochl Ha M3MEHEHUE TpeOOBaHUI K CUCTEME U
MOJICHICTEME, BBISIBIIATh M (DOPMANNM30BBIBATh PUCKU, AaHATH3UPOBATH IPOOJIEMHBIE CUTYAIIHH. .

PesynpraramMu OCBOEHUS NMCLUIUIMHBI SBISIOTCS CIEAYIOIINE WHIUKATOPBI JOCTHXKEHUS
KOMIIETEHLIH:

HOIIK-1.1 JlemoHCTpUpYeT HaBBIKM PabOThI ¢ Y4COHOW JUTEPATYpPOH MO OCHOBHBIM
€CTECTBEHHOHAYYHBbIM U MAaTEMATUYECKUM AUCLUIIIIMHAM.

HOIIK-1.2 JIeMOHCTpUPYET HABBIKA BBIIIOJHEHHSI CTaHJIAPTHBIX JIEUCTBUM, pEHICHUS
TUIIOBBIX 33/1a4 C yYETOM OCHOBHBIX TMOHSATHH M OOLIMX 3aKOHOMEpPHOCTEH, HOpMyTHUpyEeMbIX B
pamkax 0a30BbIX MAaTEMATHUYECKUX M €CTECTBEHHOHAYYHBIX JUCITUILINH.

NOIIK-1.3 [leMOHCTpHpYET HABBIKH HCIIOJB30BAHMS OCHOBHBIX IOHSATHH, (aKTOB,
KOHIENINI, MPUHIIMIIOB MaTeMaTUKU, WHGOPMATUKU U ECTECTBEHHBIX HAyK [UIsl pelIeHHS
NPaKTUYECKHX 33144, CB3aHHBIX C TMPUKJIAIHOW MAaTEMaTHKONH M HH()OPMATHKOH.

NOIIK-1.4 JlemoHCTpupyeT IOHMMaHUE€ W HABBIKM [PUMEHEHUS Ha [PAKTUKE
MaTeMaTUYECKUX MOJIENEH U KOMIIBIOTEPHBIX TEXHOJIOTMH ISl PELIEHUs MMPaKTUYECKUX 3a/ad,
BO3HHUKAIOIIUX B MPOPECCUOHANBHON 1eATEeIbHOCTH

NOIIK-2.1 Ob6nanaer HaBBIKaMU 0OBEKTHO-OPUEHTHPOBAHHOTO MIPOTPAMMHUPOBAHUS IS
pelIeHus MPUKIATHBIX 3a7a4 B IPO(ECCUOHATEHOM e TEIbHOCTH.

NOIIK-2.2 IIposBnseT HaBbIKM UCIOJIb30BaHUS OCHOBHBIX S3bIKOB IIPOIPaMMHUPOBAHUS,
OCHOBHBIX METOJIOB DPa3padOTKH MporpamM, CTaHIApPTOB OQOPMIICHHUS MPOTrPaMMHOMN
JIOKYMEHTal1U.

NOIIK-2.3 JleMOHCTpUpYET yMEHHME OTOOpa Cpelu CYLIECTBYIOIIMX MaTEeMaTUYECKUX
METO/I0B, HanboJee MOAXOASIINX JIUIsl pEeLIeHHs] KOHKPETHOM MPUKJIaJHOM 3a1a4u.

NIIK-3.1 Peanu3oBbiBaeT mnocTpoeHue (HOpMaTU30BAaHHOM MaTeMaTHUECKOW MOJenu
CUCTEMBI (IIOJICUCTEMBI), BBEACHHE 11€JIE€BON (PYHKIIUM CUCTEMBI, IOJCUCTEMbI U OTpaHUYEHUH,
COOTBETCTBYIOLMX TPEOOBAHUAM K CUCTEME (TIOICUCTEME).

NIIK-3.2 Apantupyer (opmalu30BaHHYI0 MAaT€MaTHYECKYI0 MOJIEIb CHUCTEMBI
(moacucTeMbl) K M3MEHEHUIO TpeOOoBaHWI (OrpaHMYEHMI K IIeNeBOM (DyHKIMH) K CUCTeMe
(moacucreme).

NIIK-3.3 Beisaser u  (opManu3oBbIBa€T B BUAEC MaTeMaTHYeCKOM MOJENu
BO3HUKAIOIIME TMpU (PYHKIMOHUPOBAHUU CHUCTEMBI (IIOJACUCTEMBI) PHCKHU; BBISBISET U
aHaTU3UpyeT MPOOJIEMHbBIE CUTYAIUH.

2. 33}18‘11/1 OCBOCHUA NTUCHHUIIIMHBI

— OcCBOUTh TPUHLMUIIBI OPTaHU3aLMU PACHPENEIECHHBIX KOMIBIOTEPHBIX CETeH, ceTeil
YpOBHsI aDOHEHTCKOTO JIOCTYTIa, 00JIAYHBIX BBIYUCIICHUI 1 CEPBHCOB.

— HayuuTbcs OpUMEHSTh 3HAHUS O KOMIIBIOTEPHBIX CETAX JUISl CO3JaHUSl €IUHOTO
WH()OPMAITMOHHOTO MPOCTPAHCTBA JIFOJICH, BEIIEeH M MPUIIOKCHUH, MEXaHU3MOB KOMMYHHKAITAN
B HMHIYCTpUH 0OpabOoTKM WH(GOpMALUU, IIEKTPOHHOM JOKYMEHTOOOOpOTE, aBTOMATH3aIlUU
JIETIOBBIX U TEXHOJIOTHYECKUX MTPOIIECCOB B MTPOMBINIIICHHOCTH, 37]PaBOOXPaHEHUH, 00pa30BaHUH
U TIp.



3. MecTo AUCUMIIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucrtunnuHa oTHOCUTCS K biioky 1 «/[ucuurminabl (MOTyIIN)».
JlucuuIuinHa OTHOCUTCS K 00s3aTelbHOM YacTH 00pa30BaTeNbHONW IMPOrPaMMBbI.
Jucnunnuza BXoauT B MoAyb Monynb «KoMIbloTepHBIE HAYKHY.

4. Cemectp(bI) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON ATTECTALIMH 110 AUCHHUIINHE

[IIecToit cemecTp, FK3aMEeH

5. BxoaHble TpeﬁoBaHl/Iﬂ AJIsi OCBOCHHUA JUCHUIIJINHBI

Jljis ycrenmHoro OCBOGHHs TUCHUIUIMHBI TPEOYIOTCA pe3yabTaThl allpHOPHOTO OCBOCHHUS
MPUHIIMIIOB AJITOPUTMHU3AIMN, OCHOB OpPTaHU3alliU BBIUYMCIUTEIBHBIX CHUCTEM H OOYYEHHS IO
CIACAYIOUMM JUCUHUIUIMHAM: "APXUTEKTypa BBIYUCIUTEIbHBIX cHUCTEM", "AJNTOpUTMBI U
CTPYKTYpbI JaHHBIX".

6. SI3bIk peanu3anuu

Pyccknii

7. O0beM TUCHHILINHLI

OO6m1ast Tpy10€MKOCTh TUCIMIUIUHBI COCTABIISACT 4 3.€., 144 4acoB, U3 KOTOPHIX:
-JeKuuu: 48 4.
O06beM caMOCTOATENIbHON padOThI CTY/IEHTA OIIpeAeeH YIEOHbBIM IJIAHOM.

8. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. OCHOBBI KOMITBIOTEPHBIX CETEH

DOBOJIIOLUS BBIYUCIUTENBHBIX cucTeM. CeTeBble pecypchl. MeTo/ibl KOMMYTALlUU B CETAX
nepenaun ganablx (CILJ]). CpaBHenue meronoB kommyrtanuu. Kiaccudukamus CII. Ceru c
Mapuipytusanueil u cenekuued nHpopmanuu. KoHienrtyanabHble TpeOOBaHUS K apXUTEKType
BblUKCIUTENbHON ceTtu. IlonsTne mnpotokona. [lpuHIMOBI ymnpaBiaeHUS paclpeaeIeHHbIMU
BBIYUCIUTENbHBIMU cucTeMaMu. CTaHAApTU3YIOLIME OpPraHbl B OOJACTH CETEBBIX TEXHOJIOTHH.
CeMuypoBHEBass MOJENb apXUTEKTYphl BBIYUCIUTENbHBIX ceTed MOC (3TasioHHass MoJenb
B3anMojieiicTBus OTKpbIThIX cucteM — BOC). Konnenuus ciayx0, nHTEpdEicoB 1 MPOTOKOIOB
monenn BOC. Apxurektypa r1noOanbHOW cetu Internet. CpaBHeHUE  apXUTEKTYp.
[IpeoOpa3oBanue MOTOKA JAHHBIX YIPABISAIOMIMMH MPOTOKOJIAMHU MU Teperadye MO CEeTH
(MpOTOKOJIbHBIE OJIOKHU TaHHBIX U MHKATICYJISIIHS).

Tema 2. TexHomOoruu GU3NYECKOTO YPOBHSA

OyHKIUN U CTPYKTypa (u3ndeckoro kaHana cBsizu. CocTaB anmapaTypbl JIMHUM CBSI3U.
CrangapThl Ha JaHHBIA ypOBEHb NMPOTOKOJIOB. BblfeneHHble 1 KOMMYTUPYEMBIE JIMHUU CBSI3U.
XapaKTepUCTUKU JTUHUM CBSI3U. AHAJIOTOBbIE U LU(POBbIE KaHANIbI CBSA3U. MeTO/bl aHAIOTOBOM
MonynauMd. MoaynsuvoHHas U MHQOpPMAIMOHHAs  CKOpocTh. MeTtoasl  1UGpPOBOTO
KoaupoBaHus. TpeOoBanus Kk MerogaM uLugpoBoro koaupoBaHusd. IloTeHnuanbHbBIE U
UMIYJIbCHBIE  KOJBL. ~ MeToapl  JIOTUYECKOTO0  KOAWPOBaHMUS  (M3OBITOYHBIE  KOJBI,
cKpaMOsupoBanue).  JluckpeTHas ~ MOAYMSIMS ~ AHAJIOTOBBIX  CHUTHajoB.  YacToTHOe
(1e)MyIbTUIUIEKCUPOBAaHHE aHAJOrOBBIX KaHAJIOB. BpemeHHoe (J1e)MyJIbTHUILUIEKCUPOBaHHE
udpoBbIx KaHanoB. [lne3nmoxponnas uugpposas uepapxus (PDH). Cunxponnas uudposas
uepapxus (SDH).

Tema 3. Ynpasnenue unpopMalnoHHBIM KaHaJIOM (3BEHOM Iepe1ayy 1aHHbIX)
bur- u OGailiT-opueHTHpOBaHHBIE MPOTOKOJBL. MeToabl BBIACTICHHUS Kajpa B IOTOKE
out/0aiit (PasupoBanue). Metonasl obecriedenust npospayHoctu. IIpotokon HDLC. ®opmat



Kkagpa. Tumsl KagpoB. YHpaBisolue KOMaHIbl U OTBETHl. CTapT-CTONHBIE M KOHBEHWEpHbBIE
MPOTOKOJIBI  YIIpaBieHUsT WHPOPMANMOHHBIM KaHaioM. Ilonstue okHa. ['pymnmoBodt wu
CEJICKTUBHBIA pPEKHUMBI IIOBTOPHOM IIepelauyd HMCKAKEHHbIX KaapoB. IlomynyruiekcHas
(HOpMaJIbHas/CUHXPOHHAsI) Ipolelypa YIpPaBJICHHUs 3BEHOM Iepefayd JaHHbIX. JlyruiekcHas
(acMHXpOHHas) NpouUeAypa YIpaBIECHHUS 3BEHOM Iepeladd JaHHbIX. AHaluW3 BIUSHUSA
UCKa)XeHUI MH()OPMAIIMOHHBIX KaJIpOB B IPSIMOM KaHaJIe U MTOATBEPkKACHUI B 0OpaTHOM KaHalle
Ha OBICTPOJEICTBUE CTApT-CTOIIHOM, HOPMaJbHOM M AaCHHXPOHHOM IpOLENYp YIpaBiICHUS
3BEHOM Ilepe/iaul JaHHBIX. MeTo/bl BEIOOpA IPOTOKOJIBHBIX [TapaMeTpoB (JUIMHA KaJapa, pasmMep
OKHa). AHanM3 BIUSHHUS OJIOKMPOBOK OTpaHMYCHHOH Oy(depHOil maMsATH TPaH3UTHOTO Y3Ia-
[OJIy4aTeNis Ha IMPOIMYCKHYIO CHOCOOHOCTh JIBYX3BEHHOro (parmMeHTa CeTH, YIpaBisieMOro
cTapT-cTonHbIM 1poTokonoM. Ilporokon PPP. Texwonmormm ISDN, Frame Relay, ATM.
Anpecarusi aDOHEHTOB IJ100aJbHOM CETH.

Tema 4. TexHOJIOTMH OCTPOCHHUS JIOKAJIBHBIX CETEN

MeToapl COBMECTHOIO HCIIOJIB30BaHMSI pa3AeisieMOd Cpelapl Iepefaud JaHHBIX.
CranpapTusyemble METOJbl JOCTyna K paszzaenseMoil cpexe. Koablo ¢ TakTHpOBaHHBIM
noctynoM. Konbio ¢ MmapkepusiM pgoctynoM. llluna ¢ mapkepHbiM goctynoMm. Illuna co
CllyyaliHbIM ~ JIOCTYIIOM. AHQJINW3 BIMSHUA KOJUIM3MM KOHKYpPUPYIOIIMX aOOHEHTOB Ha
ObIcTposeiicTBHUe ciydaiiHoro Metoma gocrymna. Texnomorum Ethernet, Fast Ethernet, Gigabit
Ethernet. BectipoBoHbIe JtokanbHbie ceTH. [IporeaypHbie ocodeHHOCTH MeToa goctyrna WiFi.
AHaIM3 WHIUBUIYATBHOTO OBICTpOICHCTBUS a00HEHTa OeCIpOBOAHON ceTH. «IPPEeKT 3axBaTay
paszzensieMoil OecripoBOJHOM cCpeabl OJHHMM M3 KOHKYpHpYROLMX aOoHeHTOoB. Jlormueckas
CTPYKTYpHU3alLlHUsl CETU C IOMOIIbI0 KOMMYTAaTOPOB. Y CTPOMCTBA CTpYKTypu3anuu. Opranu3anus
KOMMYTAaToOpoB JIOKalnbHOH ceru. Kommyrauus «Ha JeTy», € 4YaCTUYHOM UM IOJHOH
Oydepuzanueii. Buapl ¢uubrtpauuu kaapoB. BapuaHTbl ynpaBieHHsT NOTOKOM KaJIpoB B
HOJYAYIUIEKCHOM M JAYIUIEKCHOM peXHMax paboThl MOPTOB KOMMyTaropa. TexHuueckas
peanu3anysi KOMMYTaTOpOB Ha OCHOBE KOMMYTAlIMOHHOM MAaTpHIlbl, MHOI'OBXOJ/0BOM
paszensieMoil mamsTH, OOWIed IMHBL. AJIFOPUTM TMOKPBIBAIOLIETO JepeBa. 1paHcisuus
IIPOTOKOJIOB KaHAJIBHOTO ypoBHs. BupryanbHble jokanbHble ceTH. [locTpoeHune BUpTYyaabHBIX
JIOKaJIbHBIX CeTell Ha OCHOBE I'PYNIHMPOBKH MOPTOB KOMMYTAaToOpa M Ha OCHOBE I'PYNIHUPOBKH
MAC-anpecoB aDOHEHTOB.

Tema 5. YpoBeHb ceTeBOro NpoTOKOJIA

Mertoabl anpecanui CceTeBbIX OOBEKTOB. du3nueckas M JIOTHYECKas ajpecalus.
['pynnoBeie 1 MHOTONyHKTOBBIE anpeca. lllupokosemanue. [1nockue u nepapxudeckue aapeca.
Knaccsl cereBbix [P-anpecos Bepcum 4. Ilpumenenne macok npu [P-appecanuu. JlomeHHBIE
uMeHa. [Iporokon otobpaxenus [P-anpecoB Ha ¢usnueckue (JOKaIbHBIC) aapeca B JOKATbHBIX
u rinobanbHbIX ceTax (ARP). IIporokon nuHamuueckoro HazHaueHus (BeiaeneHus) IP-aagpecos
y3nam cetu (DHCP). Meronpl 3KOHOMUHU aJpecHOr0 MPOCTPAHCTBA U PEIICHUS MpPOOIEeMbl
negunura anpecoB. beckiaccoBas mapuipyTu3aius. ABTOHOMHBIE ajpeca M HMX HMOBTOPHOE
ucnoibp3oBaHue. TpaHcusaius cereBblx aapecoB U mnopToB (NAT/PAT). Macmrabupyemas
cucrema IP-anpecanmn Bepcum 6. CereBoil mnporokon IPv4. ®dopmar mnakera. Merozasl
Mapupytuzauuu. CtpaTerusi NPUHATHS PELICHHs,, MECTO NPUHSTUS PEHICHUs U HMHPOpMaIus
JUIsl IPUHATHS PELIEHUs O U3MEHEHMM Mapuipyrta. LleHa mytu. @ukcupoBaHHas U aJanTUBHAs
Mapuipytusanus. LleHTpanu3oBaHHbIE, pacHpelesieHHble W HepapXHuecKue aJanTHBHbBIE
QITOPUTMBL. M307MpOBaHHBIE M KOONEPUPOBAHHbIE alrOpuTMbl. OCHOBHBIE TpeOOBaHHS K
ANTOPUTMY MapUIpyTH3alUu. J(MCTaHUIMOHHO-BEKTOPHBIM anroput™ Mapmpytusaunn APITAI
(DVA). CxonuMocTh U OCHOBHBIE HEJOCTATKHU aJrOpuTMa (3allMKIMBaHME U KojeOaTelbHbIe
aBJieHUs1). MeToabl O0pHOBI € JOKHBIMU MapUIpyTaMH. AJITOPUTM MapUIpyTH3alUU HA OCHOBE
cocrosnus nuHui cBsizu APITA2 (LSA). IIpotokonsl mapuipytuzauuu RIP u OSPF. IIporokon
ICMP. Ocobennoctu nporokosa [Pv6. Cern nelitarpaMMHOr0O U BUPTYaJIbHOTO cepBrca. Bubl
OoKkupoBOK OydepHON mamMsATH Y37I0B ceTu (MpsMasi; KOCBEHHas; COOpPKH; BIIOKEHHBIX



KBUTAHIIUN; OJOKHPOBKU, OOYCIIOBJICHHBIE MPHOPUTETHOCTHIO TMTOTOKOB; CTATUCTHYECKOE
OJIOKMPOBAHKWE) W METOJbl TPEIYNpPEKIeHUS OMOKUpPOBOK. CTpaTeruu pacmupeneacHus
OydepHOl maMATH y37la KOMMYTAIlUU MEXKy BBIXOJHBIMU HAIPABICHUSMU Tepeaadn. MeTo bl
yIOpaBJIeHUS CeTeBbIMU ToTOKamu. IIporpammuo-onpenensembie cetu (SDN). Ilportokon
OpenFlow. IIporokon aBromMarmueckoro pacro3HaBaHusi cBsizei BDDP. Konseiiep Tabmuig
nponswkenus. [Ipoonemsr OpenFlow. Buptyanuzamus cereBbix ¢ynkiuid (NFV). Mobunbhbie
TeJIeKOMMYHUKaMOHHbIE ceTr. MoOunbpHbIN [Pv4 u [Pv6. HoBoe panuo (New Radio).

Tema 6. YpoBeHb TPaHCIOPTHOI'O IPOTOKOJIA

TpaHcnopTHble NPOTOKOJBI, OPUEHTHPOBAHHBIE HA COEAMHEHHE, IPOTOKOJbI 0e3
coeauHenusi. Mnentudukanus (aapecanusi) MNPUKIATHBIX HPOIECCOB U HH(POPMALMOHHBIX
IOTOKOB K HMUM M OT HUX NOpTaMHU. MyJbTHILICKCUPOBAaHUE IMOTOKOB JAHHBIX OT PAa3JIMYHBIX
NPUJIOKEHUH. J[eMyIbTUIIEKCUPOBAHUE CETEBOTO MOTOKA MEKIY aOOHEHTCKUMU MPUKIaTHBIMU
ciy:xx6amu. @opmar cermenTta cooOmieHus. Komanasl TpaHCIOPTHOTO IpoTokosa. IIpouesypst
YIIPABJIICHUS] CKBO3HOM TPaHCIOPTUPOBKOW NAaHHBIX. MeXaHW3M yIpaBiIeHUS IOTOKOM MEKIY
KOPPECIIOHIUPYIOIIUMU a0OHEHTaMM (TPUKJIAJHBIMU IPOLIECCAMU) HAa OCHOBE MEXaHU3Ma
ckonb3simiero okHa. Ilporokon TCP. Anamu3 3anepXKu MyJNbTH NAaKETHOTO COOOILIEHUS B
MHOTI'0O3BEHHOM JIETEPMHUHHUPOBAHHOM TpakTe Iepenaud JaHHbIX. KoHBeiepHbt 3(dexT.
3amepkka COOONICHHWS B HEOAHOPOJHOM BHPTyaldbHOM KaHane. OnrtuManbHOe pa3OueHue
cooOuieHus Ha (parmenTsl. OnTUMH3aNUs pa3mepa (pparmMeHTa B CETU € YY€TOM HCKaXEHUH B
KaHajax cBsa3W. BiusgHue pasmepa OKHA M JUIMTEIBHOCTH CKBO3HOI'O TailM-ayTa Ha CpPEIHIOIO
3aJIepKKy IaKeTa B BHUPTYalbHOM KaHajie. 3ajiepkKka COOOLIEHHMsS B Harpy>KEHHOM TpaKTe
nepeaayy TaHHBIX (OJHOPOIHBIN M HEOTHOPOIHBIN MO JJIMHAM CErMEHTOB Tpaduk). dDakTopsl,
olnpenensonue ObICTPOACHCTBIE TPAHCIOPTHOIO COEAMHEHUsA. MeToasl MpsAMON KOpPPEKLUU
OmMOOK Ha ypOBHE TPAHCIOPTHOTO MPOTOKOJIA M HMX BIMSHHE HAa peabHOE OBICTpOJeicTBHE
TPAHCHOPTHOTO COEIMHEHHUS B YCIOBUSX BBICOKOW HWHTEHCUBHOCTH IOMeX. BiusHue
KOHKYPEHIIMM 32 CETEBbIE pPECYpChl CONEPHHYAIOIIMX a0OHEHTOB Ha WHIMBHIyaJIbHOE
ObICTpOICIICTBHE TPAHCTIOPTHBIX COCTUHEHUH.

Tema 7. CrpykTypa NpUKIAJAHOTO YPOBHS U COBMECTHOE (YHKLIMOHHPOBAHUE
IIPOTOKOJIOB BEPXHUX YPOBHEU

ITpoTokon ceancoBoro ypoBHs. @a3bl U yCIYrHM CEAaHCOBOW CIY>KOBI C yCTAaHOBJIEHHEM
coenuHeHusi. CeaHcoBas ciyx0a 0e3 ycTaHOBIeHHS coenuHeHus. [IpencraBUTENbHBIN
OPOTOKOJI. YCIYyTH NpPEeJCTaBUTENIbHOW ciayxkObl (mpeoOpa3zoBaHue (opmaToB, cxKaTue
uHopmanuu, cpenacrtsa obecrneueHus OeszomacHocTH). [IpeoOpazoBaHue mnpeacTaBIeHUN
NPUKJIAJHBIM [IpOIieccaM uepes3 JIOKaJbHbIE U cTaHIapTHbIEe (hopMaThl. [IpOTOKOIIBI MPUKITIaTHOTO
ypoBHs. OOecneuenne wuHTepdenca MEXKIy B3aUMOACHCTBYIONIUMHU  MPHUIIOKECHUSIMHU.
[Tpotokonbl ayreHTudukanuu. Crnyx0a ymnpaBieHHs accoluanMed MNPUKIAAHBIX OOBEKTOB.
Cnyx0ba ympaBieHHs BBIIIOJIHEHWEM, 3aBEpPIIEHHMEM W BOCCTAHOBJIEHHMEM MPHUKIIATHBIX
nporeccoB. IIporokon mepenauu, AocTyna W yrpasieHHus ¢aitiom. Mojenb BUPTYalbHOTO
¢ainoxpanwmmma. IIpoTrokon BHpTyaabHOro TepMUHaANa. Mozenb cpeabl BHPTYaIbHOTO
tepMuHana. IIpoTokon mnepemaun U oOpaGoTku 3amaHuil. IIpoTokosn mnpuemo-nepenayu
anekTpoHHOU mouThl. [loHaTne cokera. bubamoreka Winsock Ha OCHOBE COKETHOW mapaaurme
Berkley Sockets. bubmuoreka Winsock 2.0. Ilporoxon u agpecarmst DNS. Cepsuc Telnet.
[Tporoxon u cepsuc FTP. IlouroBsiii cepBuc u nporokonsl POP3, SMTP u IMAP. ®opwmar
MoYTOBLIX cooOmeHui. S13pik HTML, xackagubeie ctunu. S3bik SVG. S3pik XML, ctumm XSL.
CGI ckpuntel. Ilpotokon HTTP. f3eik Java. A3bik Perl. S3eik PHP. ASP.NET. CereBas
6e3omacHocTh. [lupuHroBele cetu. BBenenume B mapaienbHble BBIYMCICHUSA. Mozensb
napajuieabHOro BeaucauTens. CymecTByromue napajenbHele apxurektypel: MPP, SMP,
NUMA, PVP, knacTepHble CHCTEMBI, CETH C PAa3HOPOAHBIMM BBIUMCIHUTENSIMHU. Monenu
napauieasbHoro nporpamvupoBanust (UMA, NUMA). MeToaosioruaeckuii moaxo/1 K CO3aHuI0
napajyieNIbHBIX aJrOPUTMOB: J1€-KOMIIO3UIUS, CBSA3b, 00beIuHeHne. bBUOIMOTeKH U TEXHOIOTUN



Juisl mapaensHoro nporpammupoBanus: OpenMP, MPIL Iloaxonsl Ui aBTOMaTH4ECKOIO
pacnapauienuBanus. OOnayHble M TyMaHHble BblUUCIEHMs. Mojenn oOIaqHbIX BBIUMCIICHUM.
Oco0eHHOCTH OpraHU3aLUK IPUIIOKEHUH HHTEPHETA BEILIEH.

9. Tekymmii KOHTPOJIb MO AUCHUIIHHE

Tekyuii KOHTPOJIb 10 JUCIHUIUIMHE IMPOBOJUTCSA ITYyTEM KOHTPOJS IOCEIIAeMOCTH,
IPOBEJICHHUST KOHTPOJBHBIX PabOT, TECTOB IO JIEKIMOHHOMY Marepuaiy, JEIOBBIX HIP IO
TEMaM, BBIITOJHEHUS M NIPE3CHTAIlMK JOMAIIHUX 3aJaHuil 1 QUKCHPYETCS B (OPME KOHTPOJIBHOM
TOYKH HE MEHEE OJIHOTO pa3a B CEMECTP.

OueHouHble MaTepuajabl TEKYIIETO KOHTPOJs pa3MmelieHbl Ha caiite TI'Y B pasjpene
«Hudpopmarmst 06 o6pa3oBaTenpHOIM Iporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂ)IOK MPOBECACHUS U KPUTECPUU OLICHUBAHUSA l'[pOMe)KyTO'lHOi/i aTTeCTallumn

DK3aMeH B WIECTOM CEMECTpe IMPOBOAUTCS B NHCbMEHHONW Qopme Mo Ouieram.
DK3aMEHAIIMOHHBIA OWJIET BKJIIOYAET TEOPETUYECKHE BOIPOCHI, OICHHMBAIOLINE IOCTHIKEHHE
3allJIaHUPOBAHHBIX ~ MHIUKATOPOB, pEIIeHHWE MPAKTUYECKUX 3aJad U  HUHTEpHpeTaIfio
IOJIyYEHHBIX pe3yibTartoB. IIpogomkxurensHocTh SKk3ameHa 1,5 waca. CTpykTypa 3K3aMeHa
COOTBETCTBYET KOMIETEHTHOCTHOU CTPYKTYpPE AUCIUILITUHBI.

ITpuMepHbIii IepedeHb TEOPETUYECKUX BOIIPOCOB

1. CpaBHuUTENbHBIM  aHaIM3  CBOICTB  METOAOB  KOMMYTAallUM MpU  [epeaaye
MYJIbTUMEAMMHOrO TpaduKa U criopaguueckoro (MyJIbCUPYIOIIEro) KOMIBIOTEPHOTO TpaduKa.

2. MeToibl MyJIbTHILICKCHPOBAHUS M KOMMYTAIH B aHAJIOTOBBIX U U (PPOBBIX CETAX.

3. Merobl epeiauu JaHHBIX B Pa3/ieIsieMbIX IPOBOAHBIX U OECIPOBOHBIX CpEax.

4. JIuCKpeTHOE U aHaJIOroBOE KOJAUPOBAHUE.

5. OcobeHHOCTH CiyyaifHOro MeToj1a 10CcTyna B 6eClpoBOIHON Cpejie.

6. [IpuunHbBI OrpaHUYCHUH HA pa3Mep OKHA MPOTOKOJIA KAHATHHOTO YPOBHS.

7. Ilpuunnbl «3ddexTa 3axBara» B MPOTOKOJIE CIy4yalHOrO METoAa JOCTyna B
paszensieMoi 6ecIpoBOTHOM cpeie.

8. IlpuuMHBI MCTIOJIB30BAaHMSI PA3IMUHBIX METO/AOB ajpecaliid OJHOTO OObEKTa CEeTH Ha
Pa3IUYHBIX YPOBHSX CETEBOM HepapXuu.

9. Metoibl ymy4llIeHUs] ONEPAIIMOHHBIX XapaKTEPUCTHK TPAHCIIOPTHOTO MPOTOKOJIA.

10. [TpoTOKOIIBI U CITYKOBI OTOOPAXKEHHUS aIPECOB.

11. Coneprxanue TabIUIBI MAPILIPYTHU3ALMH.

12. KoHmemnus CKOJB3SIIEro OKHa.

13. CpencTBa nporpaMMHpoBaHus 0OOMEHA JaHHBIMU B CETH.

14. Monenu 001a4YHBIX BEIYUCIEHUN.

Tumnossie 3aaaHus OJid IPOBCACHUSA HpOMe)I(YTOqHOﬁ aTTeCTalivuu 110 JUCHHUITIIMHE.

1. OBOIIOLMSA BBIYMCINTENBHBIX CUCTEM. MeToIbl KOMMYTAllUK B CETIX Iepefadn
nanHbIx (CIIJ). CpaBHEeHHE METOIOB KOMMYTAIIHH.

2. Knaccugpukamus CIIHA. Cetn ¢ mMapmpyruzanueil u cenekuueid MHPOpMaLUU.
KonuenryanbHble TpeOOBaHUS K apXUTEKTYPE BEIUUCIUTENBHON CETH.

3. [TpyHIMIIBI  yIIpaBIEHHUS PACHPEACIICHHBIMU BBIUYMCIUTEIBHBIMA CHUCTEMAMH.
CranmapTu3yromue Opranbl B 00J1aCTH CETEBBIX TEXHOJIOTHIA.

4. CeMnypoBHEBasi MOJIENb apXUTEKTYphI BIUHcaUTENbHBIX ceTelt MOC (3TanoHHas

MoJiedb B3auMoJeHcTBUSL OTKpBITHIX cucteM — BOC). Konunenmus ciayx0, uHTepdeicoB u
npotokosioB moaenu BOC. ApxutekTypa riaodansHoii cetu Internet. CpaBHEHHE apXUTEKTYP.

5. [TonsitTue mnpotokona. IlpeoOpazoBaHue TMOTOKA MJAHHBIX — YIPABISIIOIIMMHU
OPOTOKOJIAaMH TIpU Tepefaye MO ceTH (MPOTOKOJbHBbIE OJOKM JAHHBIX M HMHKAICYJISLHS).
[TpoTOKOJIBI TOKAIBHBIX U TTI00aTbHBIX CETEH.



6. OyHKIMU U CTPYKTypa (u3mdeckoro kaHana cszu. CocraB anmapaTypbl JIHHUH
cBsa3u. CTaHAapThl Ha JAHHBIA YPOBEHb MPOTOKOJIOB. BhINENEHHBIE I KOMMYTHUPYEMBIE JTUHUN
CBSI3H.

7. XapakTepUCTUKU JIMHUW CBSI3U. AHAJOrOBble W LHU(PPOBbIE KaHAIbl CBS3U.
MeTo/1bI aHATOTOBOW MOYJISAIIMN. MOIYISIIMOHHAS U MHPOPMAITMOHHAS CKOPOCTh.
8. Metoapl 1MpoBOro KoaupoBaHUsA. TpeboBaHuMs K MeToaaM IU(pPOBOro

KoaupoBaHus. [loTeHIMaNbHBIE W UMIYJIBCHBIE KOJbl. METOIbI JIOTHYECKOTO KOIUPOBAHMS,
U30BITOYHBIC KOBI U CKPAIMOJIMPOBAHUE.

9. JuckperHas MOTYJTSIIIHS aHaJIOTOBBIX CHUTHAJIOB. YacTtoTHOE
(Ie)MYIBTUIUICKCUPOBAHHE AHAJIOTOBBIX KaHAIOB. BpeMeHHOe ([e)MYIbTUINICKCHPOBAHHE
mdpoBbix KaHanoB. I[lnesmoxponnas uudpposas uepapxus (PDH). Cunxponnas uudposas
uepapxus (SDH).

10. but- u GaiiT-opueHTUPOBaHHBIE IPOTOKOJIBI. METO/AbI BbIIEIEHUS KaJpa B IOTOKE
out/6aitT (pasupoanue). Metopl 0OecTiCUeHHs PO3PAYHOCTH.
11.  TIIporoxon HDLC. ®opmar kagpa. Tumsl kagpoB. YIpapistoniye KOMaHAbl U

otBeThl. CTapT-CTONHBIC U KOHBEHEPHBIE MPOTOKOJIBI YIPaBIeHUS HHPOPMAIIMOHHBIM KaHATIOM.
IlonsiTne okHa. I'pynnoBOMl M CEJIIEKTUBHBIA PEXUMBl IOBTOPHOM IEpeNadd HCKaKCHHBIX
KaJIpOB.

12. [TomynyruiekcHast (HOpMaJIbHAs/CHHXPOHHAsS) TPOIEAYypa YIPABICHHUS 3BCHOM
nepenaun JaHHbIX. JlyriekcHas (acMHXpOHHAs)) MpOLEAypa yIpaBieHHs 3BEHOM IMepeladyu
NAHHBIX. AHamW3 BIMSHUS HWCKAXEHWH WHPOPMALMOHHBIX KaJpOB B NPSIMOM KaHaje W
MOJATBEPXKJICHUH B 0OOpaTHOM KaHalle Ha OBICTPOACHCTBHE CTApT-CTOIHOW, HOPMAaJbHOU U
ACHHXPOHHOM MPOLEAYp YIPaBICHHS 3BEHOM IEepe1aun JaHHBIX.

13. Meroapl BbhIOOpa NPOTOKOJBHBIX IMapaMeTPOB (IMHA Kajapa, pa3Mep OKHa).
AHanu3 BIusHUS OJIOKHPOBOK OIpaHUYEHHOIN Oy(epHO MaMATH TPAH3UTHOIO y3ja-MoaydyaTens
Ha MPOIMYCKHYIO CIIOCOOHOCTH JBYX3BEHHOTO (pparMeHTa CeTH, YIPaBIsSEMOro CTapT-CTOMHBIM
IIPOTOKOJIOM.

14.  TIlIporokon PPP. Texnomoruu ISDN, Frame Relay, ATM. Anpecanus abOHEHTOB
r7100aNbHOM CeTH.

15.  Komb1o ¢ TaktupoBaHHBIM JocTynoM. Konbiio ¢ mapkepHbIM fgoctynoM. [llunHa ¢
MapKEpPHBIM JIOCTYTIOM.
16.  IllunHa co ciy4ailHBIM TOCTYNOM. AHAlW3 BIUSHUS KOJUTM3MI KOHKYPUPYIOIIHUX

a0OHEHTOB Ha OBICTpOJEHCTBUE ciydailHOro Merona jaocrymna. Texnonoruu Ethernet, Fast
Ethernet, Gigabit Ethernet. becnipoBoHBIE JTIOKaIbHBIE CETH.

17. AHanu3 WHIUBUAYAIbHOTO OBICTPOJCHCTBUS abOHEHTa OECIpOBOJHON CETH.
«OddexT 3axBaTa» cpebl epeaun JaHHbIX OECIPOBOHOM CETH.
18. Kommytupyemsie JIBC. TIpuHimmsl mocTpoeHHs COCTaBHBIX ceTe. Jlokanu3arus

Tpaduka u wm3onsAnus cereid. CoriacoBaHue NPOTOKOJIOB KaHAIbHOTO YpoBHA. Jlormueckas
CTPYKTYPHU3ALMS CETH C IIOMOLIBI0O KOMMYTAaTOPOB. Y CTPOMCTBA CTPYKTYPHU3ALIHAH.

19.  OprasHuzanus KOMMYTAaTOpOB JIOKalbHOM ceTH. Kommyramms «Ha jety», c
yacTUYHOM W monHOW Oydepusanueil. Bunpl uiubrtpauuu kaapoB. BapuanTel ynpaBieHus
MOTOKOM Ka/IpOB B MOJYAYIUIEKCHOM M JYIUIEKCHOM PEXUMax paboThl MOPTOB KOMMYTAaTopa.
TexHudeckass peanusanyss KOMMYTaTOpPOB HAa OCHOBE KOMMYTAalMOHHOW  MaTpHIBI,
MHOT'OBXO/IOBOH pa3zesnsieMoil maMsTH, OOIIel MIUHBI.

20.  AnropuTM TOKpBHIBAIOIIETO JepeBa. TpaHCISAIUS TPOTOKOJIOB KAaHAIBHOTO
ypoBHs. BupryanbHble JOKaibHbIE ceTH. [loCcTpoeHHME BUPTyalbHBIX JIOKAJIbHBIX CETEH Ha
OCHOBE TpYNIHUPOBKM IIOPTOB KOMMYyTaTopa M Ha oOcHoBe rpynnupoBkn MAC-aapecos
aOOHEHTOB.

21.  Mertoapl aapecanuu ceTeBBIX 00BEKTOB. Du3nveckas W JOTHYecKas ajpecarius.
I'pynnoseie 1 MHOTONYHKTOBBIE aapeca. [lIupokosemanue. [Iimockue u nepapxudeckue aapeca.
Kiacce! ceteBbix IP-anpecos Bepcun 4.



22.  Ilpumenenne wmacoxk mnpu IP-ampecanuu. Jlomennble wumeHa. IIporokon
otoOpakenusi IP-anpecoB Ha ¢usmueckue (nokanbHbie) azapeca (ARP). IIpotokon
JuHamuueckoro Boeiienenus IP-agpecos yznam cetu (DHCP).

23.  lloBTOpHOE WHCHONB30BAHHE AJPECHOTO MPOCTPAHCTBA. TpPAHCISALUS CETEBBIX
aape-coB u optoB (NAT/PAT). MeTo1bl 5KOHOMHH aJPECHOTO MPOCTPAHCTBA.

24.  Macmrabupyemas cucrema IP-anpecanuum Bepcuu 6.

25.  CereBoii npotokoi [Pv4. @opmar makera.

26.  Meroabl Mapmipytuzauuud. CTpaTerus NPUHATHS PELICHUs, MECTO TNPUHATHS

pemieHuss W WHPOpPMAUUsA IS OPUHATHS pEIIeHHs O HM3MEHeHMH Mapiipyra. Llena myTw.
QduxcupoBaHHas M aJanTHBHas Mapuipytusanus. LleHTpanu3zoBaHHbIE, paclpeieieHHble U
MEepapXUUECKUE aJallTUBHbIE aNropuTMbl. M30mMpoBaHHbIE U KOONEPUPOBAHHBIE AITOPUTMBI.
OcHOBHBIE TPEOOBaHMS K aJITOPUTMY MapIIPYTH3ALUH.

27.  JlMCTaHIMOHHO-BEKTOPHBIM anroputM mapupytuzamuu APITIA1. CxomumocTs u
OCHOBHBIE HEJIOCTATKH aIrOpUTMa (3aLMKJIMBAaHUS U KosleOaTenbHble ABIeHUs). MeTobl 60pbObI
C JIO)KHBIMU MapUIPyTaMH.

28. AJITOPUTM MapLIPYTU3AallMM HAa OCHOBE COCTOSHUS JIMHUK cBsizu APIIA2.
[Tporoxosnsl mapmpytuzauuu RIP u OSPF.

29. [Iporokon ICMP. Cetu nelitarpaMMHOT0O M BUPTYaJIbHOI'O CEPBUCA.

30.  Ocobennocru npoTtokoma [Pvo.

31.  Bugsl 61okupoBok OydepHOil maMsaTu y310B ceTu (mpsMasi; KOCBEHHas; COOPKU;

BJIOKCHHBIX  KBUTAHLWH; OJOKMPOBKH, OOYCIIOBICHHBIE TPUOPUTETHOCTHIO  IOTOKOB;
CTaTUCTHUYECKOE OJIOKMPOBAaHME) M METOJbl MpeaynpexiaeHus OnokupoBok. Crparerun
pactpenenenus OyhepHOH HamsITH y31a KOMMYTAllMUd MEXJY BBIXOAHBIMH HAIPaBICHUSIMHU
nepenayd. MeToapl ynpaBiaeHUs: CETEBBIMU IIOTOKAMHU.

32.  TpaHCHOpPTHBIE MPOTOKOJBI, OPHEHTUPOBAHHBIE HA COEAWHEHHE, MPOTOKOIBI O3
coeauHeHus. Wnentudukanus (aapecauus) MNPUKIAIHBIX HPOLECCOB U HHPOPMALUOHHBIX
MIOTOKOB K HUM M OT HUX IIOPTaMH.

33. My/ibTUIUIEKCUPOBAHUE MOTOKOB JAHHBIX OT  Pa3IMYHBIX PUIOKECHUH.
JleMyJIbTUTUIEKCHPOBAHUE CETEBOTO TOTOKA MEXKIY a0OHEHTCKHMMH MPHUKIAJHBIMU CITY)KOaMH.
dopmar cermenTa coobmenus. Komanasl TpaHcriopTHOro nportokosia. [Ipoueaypsl ynpasieHus
CKBO3HOM  TpPaHCHOPTUPOBKOM  JNaHHBIX. MeXaHu3M  yIpaBiI€HUS  NOTOKOM  MEXIY
KOPPECTIOHIUPYIOINMHU a00HEHTaMH (TIPUKIIaJHBIMH MTPOLIECCAMHU) Ha OCHOBE OKHA.

34. IIporokonm TCP. Amnamu3 3aiepKKd MYJbTHIIAKETHOTO COOOIICHUS B
MHOT'03BEHHOM JIETEPMUHUPOBAHHOM TpakTe nepenauu AaHHbIX. KonseiepHslit addekr.

35.  3amepxka COOOIIEHHST B HEOIHOPOJHOM BHPTyallbHOM KaHaie. OnTHManbHOE
pa3buenue cooOuieHuss Ha (parmeHTsl. OnTumusanus pazmepa (parMeHTa B CETH C y4ETOM
VCKQ)KCHMI B KaHAJIaX CBS3H.

36.  BausHMe JUIMTENBHOCTH CKBO3HOTO TaiiM-ayTa Ha CPEIHIOI0 33JEep)KKy MakeTa B
BUPTYaJlbHOM KaHaje. 3a/epikka COOOUIEHHMs] B HAarpy>KeHHOM TpakKTe NepeJauyd JaHHBIX
(OAHOPO/IHBIN U HEOHOPOIHBIHN MO JAJTMHAM CETMEHTOB Tpa(uK).

37.  Tlpotokon ceaHcoBoro ypoBHS. ®a3el W YCIyIH CEAHCOBOW CIYKOBI C
ycTaHOBIIeHHEM coenHeHus. CeaHcoBas cityx0a 0e3 yCTaHOBJIEHHUS COSAMHEHUS.
38. [IpencTaBuUTENbHBIE ~ MPOTOKOJ.  YCIOYrM  MPEACTAaBUTENbHONM  CITY>KOBI

(mpeobpazoBanue (GopmaroB, ckaTHe HH(POpMAIMH, cpeacTBa obecrieueHHs OE30MacHOCTH).
[IpeoOpa3zoBanue MmpencTaBiICHU MPUKIAJHBIM MpoIleccaM 4epe3 JIOKaJdbHbIe U CTaHJIapTHbHIE
dopmarsl.

39.  IIportokombl mpukimagHoro ypoBHS. OOecriedeHne wuHTEpdeiica MexIy
B3aMMO/JICHCTBYIOIIMMU MpHIOKeHUsIMU. [IpoToKoN nepenaun, 10ocTyna U ynpasieHus ¢aiiom.
Monens BuptyanpHoro ¢ainoxpanunuma. IIpoTokon BupTyanbHOro TepMHuHana. Mozenb
cpeabl BUpPTyaJdbHOro TepMuHana. [Iporokon mepenaun u oOpaboTku 3amaHuid. IIpoTokon
IIpUEMO-TIEpEIauH dIEKTPOHHOM nouTkl. [loHsATHE CoKeTa.



40. Xapakrtepuctuka BHIOB ciayk0 ISDN. Cxema mnonkiroueHusi 0O0OpYIOBaHUS
nosib3oBarens kK cetu ISDN.

41. Tlonnepxka kauecTBa oocayxuBanus B ceTsix FR.

42. IMpunuuner ATM. O6ocHoBaHue BhIOOpa pazmepa suciiku ATM.

43. Tlpunnuner opranuzanumu SDN. Ilpotokon OF. IIporoxon BDDP. IIpoGrema
pazMepHocTH Tabmul npoaBuxkenus. Konseilep Tabnuil nponBukeHUs. ['pyrmoBeie TaOIUIbI
npoasuxenust. Orpannyenust OF.

44, Bupryanmsanus cereBbiXx (yHkimuid NFV  — npemmyimectBa M HEJOCTATKH.
CoBmectHas pabora SDN u NFV.

45. Moowibnbii IP. [IpoGnema coxpaneHus aapeca.

46. D dekTUBHOCTH METO/1a TIPSIMOI KOPPEKIIUU OMTUOOK, OCHOBAHHOTO HA MTOPa3PSTHOM
CJI0KEHHH MMPOTOKOJIbHBIX OJIOKOB IaHHBIX.

47. Mopenu o6saunbix Beruucienuit [ITU-T u NIST.

IIpumepsl 3anau:

1. 3agauya 1.

Jano: rpad ¢ BecaMu IyT AJIsl KQKI0TO HAIpaBJICHUSI.

Tpebyercsi: paccunTarh TaOIUIBI MAPUIPYTU3AIMH ISl BCEX Y3JI0B MO JAMCTAHIIMOHHO-
BEKTOPHOMY aJITOPUTMY (METOJ pelibehoB).

2. 3amaua 2.

Jano: rpad ¢ BecaMu IyT AJIsl KQKI0TO HAIpaBJICHUSI.

Tpebyercs: paccunrtarh TaOIMIy MapHIPYTH3AIUM IS BCEX Y3JIOB IO alITOPUTMY
COCTOSIHUS JIMHUH (anroputm JlerKkcTpsbr).

Pe3ynbTarthl ~ 2K3aMeHa  ONPEAENSIOTCS  OLIEHKAMH  «OTIUYHO»,  «XOPOILIO»,
«yJIOBJIETBOPUTEIILHOY, «HEYIOBJIETBOPUTEIHHOY.
HTorosas oLeHKa 10 IpeaAMeTy (3K3aMEH) BBICTABIIAETCS CIIEIYIOIUM 00pa3oM:

«OTJIMIHO» — CTYOACHT HMMEET YETKOEC IpeEacCTaBJICHHE O (1)yHKIII/IOHaJII)HOCTI/I u
CHGI_II/IQ)I/IKC IIPOTOKOJIOB; YME€E€T MOTHBHUPOBATL BBI60p CTCKa IIPOTOKOJIOB, MX IMApaMCTpPOB,
MporpaMMHOTO obecreyeHus MOAACPIKKU IMPOTOKOJIOB. YBepeHHO BJaA€eT ICPBUYHBIMH
HaBbIKaAMHU CCTEBOI'0 AAMUHUCTPATOPA U pa3pa60TqI/H<a pacnpeaciiCHHbIX HpHJ’IO)KCHHfI.

He wumeer HEYOOBJICTBOPUTCIBbHBIX OHNCHOK 3a KOHTPOJIBHBIC pa6OTI)I, CpeaHaAa
(OprrJ'IeHHaSI) OILICHKA 3a KOHTPOJILHLBIC pa6OTI>I — «OTJIUYHO»,

«XO0pomIo» — CTYIEHT HMeeT o00llee mpeacTaBjeHHe O (DYHKIHOHATLHOCTH H
crnenuguKe MPOTOKOJIOB; yMeeT BBIIOJHATH BBIOOP CTE€Ka MPOTOKOJOB, WX MapaMeTpoB,
MpOrpaMMHOr0 oOecredeHuss TOACPKKH MPOTOKOJIOB. Biageer mnepBUYHBIMU HaBBIKAMU
CETEeBOTO aIMHUHHCTPATOPA U Pa3pabOTINKa PACIPEICTICHHBIX TPUIOKCHUH.

He wuMeer HeyIOBIETBOPUTENBHBIX OICHOK 32 KOHTPOJbHBIE pPAaOOTHI, CpemHss
(OKpyTIIeHHAsT) OIleHKAa 32 KOHTPOJBHBIE pa0OTHI — «XOPOIIIOY;

«Y/IOBJIETBOPUTEJBHO» —  CTYJIGHT HMeeT  cjabdoe  mpeacTraBjieHHe O
(YHKIMOHAJIBHOCTH M cHenu(UKEe MPOTOKOJIOB, HeyBepPeHHO BBINOJIHAET BHIOOp CTEKa
NPOTOKOJIOB, MX IapaMeTpoB, MPOTPAMMHOTO OOECTICUeHHsSI TIOIJIEPKKHA TPOTOKOJIOB.
HeyBepenHo BJiajieeT NMEPBUYHBIMH HAaBBIKAMH CETEBOIO AJMUHUCTpATOpa U pa3paboTymKa
pacnpeieIeHHbIX MPUIT0KEHUI.

He wumeer HEyAOBIETBOPUTENIBHBIX OLEHOK 3a KOHTPOJIbHBIE paldOThl, CpeaHss
(OKpyTIJIeHHas) OLIEHKA 32 KOHTPOJIbHBIE PaO0OThI — «yIOBIETBOPUTEIHHOY;

«HEYTOBJECTBOPUTEJIBHO» — CTYJCHT HE HMEECT IPEACTABJICHHUE O q)YHKHI/IOHaJ'ILHOCTI/I
u cneumbmce IIPOTOKOJIOB; HE MOYKET BbINMOJHATD BBI60p CTCKa IMPOTOKOJIOB, UX MMapaMETpPOB,



IPOTPaMMHOTO OOecTedeHUsl MOAICPKKH NpoTokosioB. He BJiajeeT MepBUYHBIMU HaBBIKAMH
CETEBOT0 AAMUHMCTPATOPA U Pa3pabOTUNKaA PACIPEAECICHHBIX IPUIOKEHUH.
Cnan xoTst ObI OJJTHY KOHTPOJIbHYIO paboTy Ha «HEYIOBJIETBOPUTEIHHO.

Bo BpEMA 3K3aMCHAa CTYACHT MOKCT IIOBBICUTH CBOK OICHKY, CIdaB 3aHOBO
COOTBETCTBYIOIIYIO KOHTPOJBHYIO Pa0OTY, TP YCIOBUHU BBIITOJHEHHUS OCTAJILHBIX TPEOOBAaHUN K
OLICHKC.

OHGHO‘IHBIG MaT€pualibl JJIsd IIPOBCACHUA HpOMe)I(YTOqHOﬁ arrécTanuu pasMEIICHbBI Ha
caiire TI'Y B pasmene «Mudopmanus o0  oOpa3oBarenbHOM  mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DIEKTPOHHBIN y4eOHBIH KypC MO JUCIHHUIUIMHE B JJICKTPOHHOM YHHBEPCHUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=8399

0) OlieHOYHBIE MaTepHalibl TEKYHIEr0 KOHTPOJIS M MPOMEKYTOYHOW aTTECTAllUU I10
JTUCITUTLTAHE.

B) [Iman ceMuHapckux / TMpaKTUYECKUX 3aHATHH 1O JUCHUILUIMHE TPUBEICH B
AJIEKTPOHHOM yHUBepcuTeTe «Moodley.

r) Metoauyeckue yka3aHUs [0 MPOBEICHHUIO IJA0OPATOPHBIX pPabOT NpUBEIEHBI B
AJIEKTPOHHOM yHUBepcuTeTe «Moodley.

1) Metonuyeckue ykKa3zaHds [0 OpraHU3alldd CaMOCTOSITENIbHON paboThl CTYACHTOB
OIMCAHBI B 3JIEKTPOHHOM yHUBepcurere «Moodlex.

12. llepeuenn y4eGHOIi 1uTEpaTyphl U pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:
—Omudep B.I., Omudep H.A. Komnbiorepubie cetu. [IpuHIMNBI, TEXHOJIOTHH,
MpOoTOKOJBL: YueOHuk st By30B. CII0.: [Turep, 2020. — 1008 c.

— Cymenko C.II. Maremarnyeckue MOAENUM  KOMIBIOTEpPHbIX ceTel. Tomck:
N3 natensckuii JJom Tomckoro rocygapctBeHHoro ynusepcurera, 2017. — 272 c.

0) 1OMOJHUTENbHAS JINTepaTypa:

—MuxeeB II.A., Cymenko C.II. Maremaruueckue MOJEIN CETEH YPOBHS IOCTYIIA.
HoBocuobupck: Hayka, 2015. — 232 c.

—Tonpamreiin  b.C. MupokommyHukannonusle cetu u cucrembl. CII0.: BXB-
[TerepOypr, 2019. — 208 c.

B) pecypchl cetu MHTepHeT:
— OTKPBITHIE OHJIAMH-KYPChI

13. llepeyenb HHGOPMALMOHHBIX TEXHOJIOT U

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHSIEMOE MPOTPAMMHOE 00ECTICUCHHE:
— Microsoft Office Standart 2013 Russian: maker mporpamm. Bkiouaer MpHIIOXKEHHUS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office

Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);
— yOIMYHO JOCTyIHBIE oOnavyablie TexHomorun (Google Docs, SIlaaexc auck u T.11.).

0) UH(POPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBI:
— DNEeKTpOHHBIN KaTauaor Hayunou 6ubnoTexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system



https://moodle.tsu.ru/course/view.php?id=8399
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DneKTpoHHas oubnmoreka (peno3utopuit) Ty —
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlans — http://e.lanbook.com/

— OBC Koncyneranr cryaenra — http://www.studentlibrary.ru/

— O6pasoBatenbHast miardopma FOpaiit — https://urait.ru/

— 3BC ZNANIUM.com - https://znanium.com/

— OBC IPRbooks — http://www.iprbookshop.ru/

B) ipod)eCcCUOHAIbHBIC 03Bl MAHHBIX (MPU HATUYUL):

— YuuBepcuterckas uapopmannonnas cucrema POCCHUS — https://uisrussia.msu.ru/

— Enunas mexxBenoMcTBeHHass MH(pOpManMoHHO-cTatucTudeckas cucrema (EMUCC) —
https://www.fedstat.ru/

14. MaTtepua/jibHO-TEXHUYECKOe o0ecreyeHue

AymuTtopuu A1 NpOBeISHHS 3aHATUH JIEKIIMOHHOIO THIIA.

AynuTopuH JUIs TpPOBEACHUS 3aHATHHA CEMHMHApPCKOrO THIIA, HWHIUBHIYaJbHBIX U
IPYNIIOBBIX KOHCYJIbTALUHI, TEKYLLIETr0 KOHTPOJIS U IPOMEXKYTOUHOM aTTecTalum.

[TomenieHust It CaMOCTOSITENTFHON pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOH U
JOCTYNOM K ceTu MHTepHeT, B 3JIEKTPOHHYI0 MH(POPMAIOHHO-00pa30BaTeIbHYO Cpely U K
WH(POPMALMOHHBIM CIIPABOYHBIM CHCTEMaM.

JIaGoparopuu, 000pyJOBaHHBIE KOMIIBIOTEpAMH, KOMMYTAaTOpaMH, MapLIpyTH3aTOpaMH,
OecripoBoiHbIMU Toukamu goctyna WiFi.

Aymutopun  JUls  TPOBEAEHUS 3aHATHHM  JIEKIIMOHHOIO M CEMUHApCKOro THIIA
WH/IMBUYAIBHBIX W TPYNIOBBIX KOHCYJBTALMH, TEKYIIEro KOHTPOJS M TPOMEKYTOYHON
aTTecTalliu B cMeleHHOM opmarte («AKTpy»).

15. Undopmanus o paspadorunkax

Cymenko Cepreit IlerpoBuy, n-p TexH. Hayk, mpodeccop, Kadeapa NpUKIaTHON
MH(OPMATUKH, 3aBETYIOIINNA Kaeapoi.
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https://www.fedstat.ru/

