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1. LIEJIb MTPOBEJIEHMS 1 3AJIAYM TOCYIAPCTBEHHOM UTOTOBOM
ATTECTALIUU (THA)

Henbro nposenenus I'MA B pamkax peanmmsanuun OIl BO  «Ilpuknaanas
uH(pOpMaTHKa»  SBJISETCS  ONPEIECICHHE COOTBETCTBUSL  PE3YIbTATOB  OCBOCHMS
obyuarormumucs OI1 BO cootBerctByromum TpedoBanusim OC BO PY/IH.

3agayamMu rocyJapCTBEHHOM UTOIOBOM aTTE€CTALMU SBIISIOTCS:

- MpOBEpKa KauyecTBa OOyYEHHs JIMYHOCTH OCHOBHBIM T'YMaHUTApHBIM 3HAHMSIM,
€CTECTBEHHOHAYYHbIM 3aKOHAM U SIBICHUSIM, HEOOXOAMMBIM B MpOo(decCHOHATBHOM
NeATEIbHOCTH;

- OIpENEJIEeHUE YPOBHS TEOPETUYECKOM M NPAKTUYECKOM IOATOTOBIEHHOCTH
BBIIIYCKHUKA K BBIIIOJIHEHUIO NMPO(PECCUOHANBHBIX 33/1a4 B COOTBETCTBUU C MOTy4aeMOM
KBaTH(UKAIIHCH;

- YCTaHOBJIEHUE CTENEHU CTPEMJICHHS JUYHOCTU K CAMOPA3BUTHIO, MOBBILIEHUIO
CBOEH KBaJIM(UKALKUU U MaCTEPCTBA;

- mpoBepka CGHOPMUPOBAHHOCTH Y BBIMYCKHUKA YCTOWYMBOM MOTHBAIIUU K
npodeccruoHaIbHOM NeATeNbHOCTH B COOTBETCTBHHU ¢ TipeaycMmoTperasiMu OC BO PY/IH
TUIIAMU 3a]a4 IPO(heCCUOHAIBbHON e TeNbHOCTH;

- OLIEHKa YpOBHS CIIOCOOHOCTH BBIITYCKHUKOB HAXOJIUTh OpPraHU3allMOHHO-
YIOPaBI€HUYECKUE PEIICHHS] B HECTAHJAPTHBIX CHUTYyallUsAX U TOTOBHOCTH HECTH 3a HHX
OTBETCTBEHHOCTb;

- o0ecrieueHHe MHTErpaluy o0pa30BaHUsl U HAYYHO-TEXHUYECKOW NEATEIbHOCTH,
noBeillieHUE A(PPEKTUBHOCTU HCIONH30BAHUS HAYYHO-TEXHUYECKUX  JIOCTHIKCHHIA,
pedopMUpOBaHHE HAYYHOU cepbl U CTUMYTUPOBAHNE NHHOBAIIMOHHOM €SI TENLHOCTH;

- o0ecreyeHue KadecTBa IOATOTOBKM CIEUUATIUCTOB B COOTBETCTBHHM C
tpedoBanusmu OC BO PY]IH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMS OI1 BO

K THA nonmyckaercs oOydamomuiics, HE UMEIONUNA  aKaJIeMUYeCKOU
3aJI0OJKEHHOCTH | B TTOJIHOM 00bEeM€ BBIMOTHUBIINMA Y4eOHBIH TIJ1aH WIM HHAUBUIYaTbHBINA
yueOHsIit man OI1 BO.

[To oxonuanuto ocBoenuss OIl BO BbITyCKHUK JOMKEH 00naaarh CIEAYHOIUMU
HUBepcaabHbIMU KoMneTeHuusiMu (YK):

Kox n HanmenoBanne YK

YK-1 CnocoGHOCTh OCYIIECTBIATH MOUCK, KPUTUUECKUI aHAIU3 U CUHTE3 HH(OopMaLuu,
IPUMEHSTh CUCTEMHBIM MOAXO/ JJIsl pEHICHUs TIOCTaBIECHHBIX 331a4
YK-2 Cioco6HOCTE ompenensiTh KPYT 3a7a4 B paMKax MOCTaBJICHHOM II€JIU U BEIOUPATh
ONITUMAJIbHBIE CIIOCOOBI UX PELICHUS, UCXO/Is U3 JIEHCTBYIOINX TPABOBBIX HOPM, HMEIOLITHXCSI
pECYpPCOB U OTpaHUYEHUI
YK-3 CiocoGHOCTh OCYIIECTBIISITH COI[MAIILHOE B3aUMOJICHICTBIE U PEAIN30BbIBaTh CBOIO POJIb
B KOMaH/1e
VYK-4 Crioco6HOCTh K KOMMYHUKALUU B MEXINYHOCTHOM U MEXKYJIBTYPHOM B3aUMO/IEHCTBUN
Ha pyCCKOM KaK MHOCTPAaHHOM M MHOCTPaHHOM(BIX) si3bIKe(aX) Ha OCHOBE BIIAJICHUS
B3aMMOCBSI3aHHBIMH W B3aHMO3aBHCHUMBIMU BUIAMHU PEMPOTYKTHBHON U TIPOYKTHBHOM
MHOSI3BIYHON PEUEBOH JIEATETLHOCTH, TAKUMH KaK ayJMpOBaHUE, TOBOPEHUE, YTEHUE, TUChMO U
MePEBOJI B MOBCETHEBHO-OBITOBOM, COIMOKYJIBTYPHOH, Y4eOHO-TTpO(eCcCHOHATHHOM,
o(unmanbHO-1eI0BOM M HaydHOU chepax oOueHHs
YK-5 CniocoGHOCTh BOCTIPUHUMATE MEXKYJIBTYPHOE pa3HOOOpa3ne 00IIecTBa B COIUATBHO-
HCTOPUYECKOM, ITUYECKOM U (HI0CO()CKOM KOHTEKCTaxX
YK-6 CiocoGHOCTB yIpaBiIsATh CBOMM BPEMEHEM, BRICTPANBATh U PEATM30BLIBATh TPACKTOPHIO




Kox u HanmeHoBanne YK

CaMOpa3BUTHsI HA OCHOBE IPUHIIUIIOB 00Pa30BaHUs B TEUEHUE BCEH KU3HU

VYK-7 CriocoOHOCTB MOAEP)KUBATh TOKHBIA YPOBEHB (PU3UUECKON MOATOTOBICHHOCTH IS
obecrneyeHus OIMHOLICHHONW COLMAIbHOM U IPOeCcCHOHAIBHON AEATEIbHOCTU

VK-8 CrtocoOHOCTh c031aBaTh U NOAJICPKUBATH B IIOBCEIHEBHON )KU3HU U B
npodecCHOHAIBHOM JIESITeNbHOCTH Oe30MacHbIe YCIIOBHS )KU3HEIEATEIbHOCTH /ISl COXPaHEHHS
MPUPOAHOM Ccpelibl, 00eCIIeueHs] YCTOMUMBOTO Pa3BUTHS OOIIECTBA, B TOM YHUCIIE TIPU YIPO3€ U
BO3HMKHOBEHHH YPE3BBIYAHHBIX CHUTYAIIMH M BOCHHBIX KOH()IHKTOB

YK-9 CriocoOHOCTh HCIONB30BaTh 0a30BbIe Ne(hEKTOIOTHICCKIE 3HAHUS B COLIMATLHON 1
npodeccroHaIBLHOM cdepax

YK-10. Cioco6HOCTh TPUHIUMATH 000CHOBAaHHBIE SKOHOMHUYECKUE PEIICHUS B PA3IMYHBIX
00JIacTsIX JKU3HENESTEIbHOCTH

YK-11. Cnoco6HOCTh (hOpMHPOBATH HETEPITUMOE OTHOIICHHE K KOPPYIIIMOHHOMY MOBEJICHUIO

VYK-12 CnocoOHOCTB: UCKaTh HyKHbIE HCTOYHUKN HH(DOPMAIMH U TaHHBIE, BOCIPUHUMATH,
aHaJIM3UPOBATh, 3aIIOMUHATH U IiepeiaBaTh HHPOPMALIUIO C UCHOIb30BaHUEM LIU(PPOBBIX
CPEJCTB, a TAKXKE C IOMOUIbIO AJITOPUTMOB IIPH pabOTE C MMOJYYEHHBIMU U3 Pa3IU4HbIX
MCTOYHHUKOB JIaHHBIMU C LEJIbIO 3 (PEKTUBHOTO UCIIOIb30BaHUS MTOyUYEeHHON HH(pOpMaLUY AT
peleHus 3a/1a4; MPOBOIUTH OIICHKY HH(OpMAIHH, €€ JOCTOBEPHOCTh, CTPOUTH JIOTHUECKUE
YMO3aKJIKOUEHHsI HA OCHOBAHUU MOCTYHAOIIUX HH(POPMALIMU U JAHHBIX

- o0menpogeccuonaabubiMu KomnereHuusamu (OI1K):

Kox n nanmenoBanne OIIK

OIIK-1 CriocoOHOCTh MPUMEHSTH €CTECTBEHHOHAYYHBIC M OOICHHKCHEPHBIE 3HAHNUSI, METOBI
MaTeMaTH4YeCcKOro aHaJln3a U MOJICJIMPOBAHUS, TEOPETUUECKOTO U 3KCIIEPUMEHTAIILHOIO
UCCIIEJOBAaHUS B IPO(ECCHOHATBHON IESTEIbHOCTH

OIIK-2 Crioco6HOCTh UCMONB30BaTh COBPEMEHHbBIE HH(POPMAIIMOHHBIE TEXHOJIOTUU U
MIPOTrpaMMHBIE CPEJICTBA, B TOM YHUCJIE€, OTEUECTBEHHOTO MPOU3BOJICTBA, MPU PEIICHUH 3a]1a4
npodeccuoHaNbHON AeITeIbHOCTH

OIIK-3 CnocoOHOCTb pemarh CTaHapTHbIE 331a4u MPO(eCCHOHATBLHOMN 1eATeIbHOCTU Ha
OCHOBE MH(OPMAIIMOHHOHN 1 OMOIMorpaduueckoil KyJIbTypbl C IPUMEHEHHUEM
MH(POPMALMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHI U C y4€TOM OCHOBHBIX TPeOOBaHMI
nH(OpMaIIMOHHOMN 0€3011acCHOCTH

OIIK-4 CriocoOHOCTh y4acTBOBaTh B pa3pabOTKe CTaHIApPTOB, HOPM U MPaBUII, a TAKXKe
TEXHUUYECKOM TOKYMEHTAIMH, CBSI3aHHOU ¢ PO eCCHOHATIBHOM JIeTEIbHOCTHIO

OIIK-5 CrnocoOHOCTh HHCTAJUIMPOBATh MPOrPAMMHOE M anmnapaTrHoe oOecrneyeHue s
MH(OPMAIIMOHHBIX U aBTOMATU3HUPOBAHHBIX CUCTEM

OIIK-6 CriocoOHOCTh aHAIM3UPOBATh U pa3padaThIBaTh OPraHU3ALMOHHO-TEXHUUECKUE U
HSKOHOMHYECKHE MPOIIECCHI C IPUMEHEHHEM METOJ0B CHCTEMHOTO aHAIM3a U MaTeMaTHYeCKOro
MOJIEIIMPOBAHMUS

OIIK-7 CnnocobHOCTh pa3zpabaThiBaTh AJITOPUTMBI M IPOTPaMMBbl, IPUTOIHBIE JISI
MPAKTUYECKOTO MPUMEHEHHUS

OIIK-8 Crioco6HOCTh MPUHUMATh YYaCTHE B YIPABICHUH MPOEKTaAMH CO3aHU
MH(POPMALMOHHBIX CUCTEM Ha CTAMSIX )KU3HEHHOTO IIMKJIA

OIIK-9 Cioco6HOCTh MPUHUMATh YYaCTHE B peann3aliy NpodeccuoHaIbHbIX KOMMYHHUKAIUN
C 3aMHTEPECOBAHHBIMU YYACTHUKAMU MPOEKTHON AESITEIbHOCTH U B paMKaX IIPOEKTHBIX TPy

- npogeccnoHaIbHbIMU KomneTeHuusamu (11K):

Koa n naumenoBanue IIK

I1K-1 Pa3pa®oTka apXUTEKTYpbl HHPOPMAIIMOHHON CHCTEMBI

[1K-2 TlpoekTupoBanue u au3aiiH HHGOPMAIIMOHHON CUCTEMBI

I1K-3 Pa3pabotka 6a3 JaHHBIX HHPOPMAIIMOHHON CHCTEMBI

[TIK-4 Opraan3aiinoHHOE ¥ TEXHOJIIOTHYECKOE 0OecTieueHne KOIUPOBAHUS Ha S3bIKAX
MIPOrPAMMUPOBAHHUS




Koa n naumenoBanmne IK
[TIK-5 AnMuHHUCTpUpOBaHUE TPUKIATHOTO U CUCTEMHOTO TIPOTPAMMHOTO 00€CIICUCHHS;
yIpaBJIeHUE MPOTrPAMMHO-AMIIAPATHBIMU CPEACTBAMU WH()OPMAITMOHHBIX CITYKO
[1K-6 AnMuHHUCTpUPOBAHUE CETEBOM MOJICUCTEMbBI HH)OKOMMYHHUKAIIMOHHON CUCTEMBI
OpraHu3aluu
[TK-7 IIpoBenenue padot 1o oOpabOTKe U aHATM3Y HAyYHO-TEXHUYECKOW MH(pOpMaIuu U
pEe3YyJIbTaTOB MCCIENOBAHUI

3. COCTABTHA

I'MA MosxeT npoBoAUTCS Kak B 04HOM (popMmaTte (oOyyaronuecs U rocyJapCTBEHHAs
’K3aMEHAlMOHHasi komuccHs Bo Bpems nposeneHus [ MA naxonsarca B PYJIH), Tak u c
UCIOJIb30BaHUEM JUCTAHIMOHHBIX oOpa3oBaTenbHbIX TexHoaoruit (J1OT), noctynHbix B
DnekTpoHHOM nHpopMaImoHHo-00pa3oBaTenbHOM cpene PYIIH (BUOC).

[lopsanok nposeaenust [MA B ounom ¢opmare unm ¢ ucnoibzoBanueM (1OT)
pEraMeHTUPYETCsl COOTBETCTBYIOIIMM JIOKAJIBHBIM HOpMaTuBHBIM akToM PY/IH.

I'MA no OIT BO «Ilpuknannas nadopmaruka» BKIOYaeT B ceOs:

- rocyapcTBeHHbIN 3Kk3aMmeH (['9);

- 3aIIUTY BBIMYCKHOM KBanupukannonHou padbotsl (BKP).

4. MIPOTPAMMA 1D

O6veM I'D o OIT BO cocrasisieT 3 3aUeTHBIE SIMHHAIEI.

T'ocynapcTBeHHBIN 3K3aMEH MPOBOAUTCS B JBa ATaIa:

IlepBblii 3TN — OIIEHKA YPOBHSI TEOPETUUECKON MOATOTOBKH BBITYCKHHKA B (hopMe
KOMIIBIOTEPHOTO0 TECTUPOBAHMS C UCIOJB30BAHUEM CPEICTB, JOCTYMHBIX B
DnexTpoHHOU nHpopMannoHHo-o0paszoBatenbHOl cpene PYIH (BUOC) . KommnbrorepHoe
TECTUPOBAHME pEIIaeT 3a/lady BBISIBICHHUS O0OImeld HeoOXOMUMON KOMITETEHTHOCTH
ctyaeHTa B pamkax tpedoBanuiit OC BO PYIIH u coorBercTByMOIICH 00pa3oBarenbHON
MpOrpaMMBbI JAHHOTO HAMPABJICHUS TMOTOTOBKH.

BTopoii 3Tan — orieHKa TEOPETUUECKON U MTPAKTUUYECKON MOATOTOBKH BHITTYCKHHUKA
K Oynymeld mnpodeccHoHanbHON NeATeTbHOCTH B (opMe NMCbMEHHOr0 Ompoca Io
HK3aMEHAIIMOHHBIM OujeTaM. DK3aMEHAIIMOHHBIN OWJIET CONEPXKHUT JBa TEOPETHUECKUX
BOMPOCAa U OJHY NpakTHYECKyro 3ajady. llporpamMma rocygapcTBEHHOTO »SK3aMeHa
COJIEP’)KUT HEOOXOIMMOE YHUCIO BONPOCOB W/WIM MPAKTUYECKUX 3a/ad M3 OCHOBHBIX
pasznenoB OIl BO nmns BeIsSBICHUs OOIIEH HEOOXOAMMOW KOMIIETEHTHOCTH CTYJCHTA B
pamkax TpedoBanniit OC BO PYJIH u cooTBeTcTByIOIIEi 00pa3oBaTeIbHON MPOTPaMMBI
JTAHHOTO HaIpaBJICHUS MMOATOTOBKH.

Ha sk3amene oGyuaromiyecs A0KHbBI TPOJEMOHCTPUPOBATS:
*  CIOCOOHOCTH MPOBOJIUTH KPUTUUECKUHN aHAIIN3, TPUMEHSTH CUCTEMHBIN
MOJIXOJT JJIsl PEeIIeHUs MOCTaBICHHbBIX 33/1a4;

* cocoOHOCTh MPUMEHSATH (PyHIAMEHTAJIbHBIC 3HAHUS, TOTyUYCHHBIC B
00JacTH MaTeMaTUYeCKHUX U (UJIM) €CTECTBEHHBIX HAayK, U UCTOJIb30BaTh
UX B IPO(ECCHOHANBHOMN 1A TEIbHOCTH;

* CIOCOOHOCTH MPUMEHSATh KOMITbIOTEPHBIE/CYTIEPKOMITbIOTEPHBIE METO/BI,
COBpPEMEHHOE MPOrpaMMHOE 0OecIiedeHrne, B TOM YHCIIe OTE€UYECTBEHHOTO
MPOUCXOXKIACHUS, ISl peLIeHUs 3a]a4 MPOPECCUOHATILHON e TeIbHOCTH

+ cnocoOHOCTb pa3pabaTbIBaTh aAJITOPUTMUYECKHE U IPOTPAMMHBIE PELICHHS
B 00J1aCTH CUCTEMHOT'0 U MPUKIIAJTHOTO MPOTPaMMHUPOBAHMS,
MaTeMaTUYEeCKNX, HHPOPMALMOHHBIX U UMUTALIMOHHBIX MOJIEIIEH;



+ cnocoOHOCTh paboTaTh C TEXHUYECKON JOKYMEHTAIHEeH MPOrpaMMHBIX
IIPOAYKTOB M KOMIIJIEKCOB C UCIOJIb30BAHUEM CTaHAAPTOB, HOPM U IIPABUII;

* cocoOHOCTh NOHUMATh IPUHLUIIBI PA0OTHI M YCTAHOBKU MPOTPAMMHOTO
oOecrieueHs1 THPOPMAIIMOHHBIX CUCTEM U 0a3 JaHHBIX, B TOM YHCIIE
OTEYECTBEHHOT'O ITPOUCXOXKIECHUS, C yUeTOM UH(POPMAIIMOHHON
0C€30IacHOCTH;

*  CIIOCOOHOCTH MOHUMATh IMPHUHIUIIBI pa6OTI>I COBPCMCHHBIX
I/IH(bOpMaLII/IOHHBIX TEXHOJIOTUH M UCITOJIB30BaTh UX IJId pCHICHUA 3aaa4
HpO(i)eCCHOHaHBHOP’I JACATCIBHOCTH,

*  CIIOCOOHOCTH AHAJIM3HUPOBATh, UCIIOJIB30BATh HA ITPAKTUKC
MAaTCMAaTUUYCCKUC aJITOPUTMBI;

* CHOCOOHOCTPH UCTIOIH30BATh OCHOBBI SKOHOMHUYECKUX 3HAHUN B Pa3IMIHBIX
chepax KU3HEACATEIBHOCTH;

* CIIOCOOHOCTH UCIIOJIH30BAaTh OCHOBBI PABOBBIX 3HAHUM B Pa3IUUHBIX
cdepax KU3HeAeATeNbHOCTH;

+  CIIOCOOHOCTH p33p36aTBIBaTB AJITOPUTMBI 1 KOMIIBIOTCPHBIC IIPOI'PaMMEI.

HpI/IMepHOC COICPIKAHHUEC I'OCYAApCTBCHHOI'O 3K3aMCHaA:

CuMBOJIBHBIE METOAbI MATEMATHYECKOI0 AHAJIN3A

Teopemsl Posuts, JIarpanska u Ko o cpenHeM 3HaueHUA
[TpubnuxeHHOE BBIUMCIECHUE ONPEIEICHHOTO HHTEerpajia
Knaccudukanus Touek pazpsiBa QyHKINUNA OTHOM MepeMeHHOM
DKcTpeMalibHbIC 3aa4u TSl PYHKIIUN JBYX MTEPEMEHHBIX
dopmyna Teinopa mist pyHKIUI 0HOM TIEpeMeHHOMN
®opmyna Teitnopa i GyHKIUNA IBYX EPEMEHHBIX.

ok wnpE

AJiredpa ¥ aHAJIMTHYECKAs TeOMeTpPH S

OO0paineHue KBaJpaTHBIX MaTPUIL

JIuneliHbIE TPOCTPAHCTBA U UX CBOMCTBA

3amaya Ha COOCTBEHHbIC 3HAYCHUS

DKcTpeMalbHbIe 33J]au AJ1 KBaApaTUUHbIX (PYHKUMN ABYX MEPEMEHHBIX
DKCTpeMaIbHbIe CBOMCTBA COOCTBEHHBIX 3HAUCHUM

[IpuBeneHrne CHMMETPUYHON MaTPULbI K AUArOHAJIBHOMY BULY.

ok wnrE

Hudgposast rpaMOTHOCTH, OCHOBBI IPOrPAMMHIPOBAHMS

1. bas3oBble TUIBI [JAHHBIX: ONMCAHME, WHULMAIM3alus IepeMeHHbIX. [IpaBuina
3alMCu KOHCTAHT. YTO onpeznensieT TN JaHHOTO.

CraHgapTHBIN BBOJ - BBIBO/I.

YcnoBHbIM onieparop. [IpaBuna BEIUMCIEHNUS YCIIOBUS.

Oneparopsl IMKIA: IPABUJIA 3aIIUCU U BBINTOJIIHEHU. [Ipumepsl.

ok owd

MaccuBbl, MHOTOMEpPHBIE MAacCHUBBI: ONHCAaHUE, WHUIMAIN3ALNSA, OOpalIeHHE K
MAacCCHBY.

6. VYkazarenu: omucaHue, OINEPalMU pas3aJpecalii M B3ATHS ajapeca, aapecHas
apudmeTHka.

IHu¢poBast rpaMOTHOCTH, TEXHOJIOTHS MPOrPAMMHPOBAHUSA



OnHOCBSI3HBIE U IBYCBSI3HBIE CITUCKU. OUepeiu U CTEKH.

Onpenenenne kinacca. Co3gaHue U YHUUTOXKEHUE 00BEKTOB Kiacca. KOMIOHEHTHI
kiacca. Koncrpykropsl u gectpykropsl. [IpaBuna mpeoOpa3oBanus ykazaremnei.
CriocoObl peanu3aluy UHKAICYISLUH.

Hacnenosanue knaccoB. ba3zoBeiil M mpou3BOAHBIN Kiaccel. [IpaBuna gocrymna k
AlIEeMEHTaM MPOU3BOIHOIO Kilacca. Mepapxus KiiaccoB.

OanHOYHOE U MHOXKECTBEHHOE Hacle[oBaHue Ki1accoB. OCOOEHHOCTH JOCTYyIIA IPU
MHOXKE€CTBEHHOM HacCJIeI0BaHUHU.

Buptyanbsubie 6a30Bbie ki1acchl. BupTyaibHbie GyHKIHH.

[ITa6oHsb! KiaccoB U pyHKUMMA. [IpaBuia oToXAECTBIEHN TapaMETPOB 1Ia0I0HA.

AJITOPUTMBI U CTPYKTYPbI JaHHBIX

1.

©oOoNO Ok wWN

CTpyKTypbl JaHHBIX: OMMCAaHUE, OOpAIlleHHE K IEMEHTaM CTPYKTYPBHI.
CopTHupoBKa METOIOM «ITY3BIPbKa», pa3AcICHUCM.

Tomonoruveckasi COpPTUPOBKA OTHOLICHHIA.

YopsiI0ueHHBI MAaCCHB: BKITFOUCHUE, YIAJICHUE JIEMEHTOB, METO] IBOUYHOTO.
DYHKIHS CIIO)KHOCTH anroputMma. I(HHEeKTUBHOCTH alITOPUTMA.

[TonmMHOMMAIIEHBIE AJITOPUTMBL.

O¢ddexTuBHBIC ANTOPUTMBI.

CriocoObI OIIEHKH BBIYMCIUTEILHOMN CIIOKHOCTH aIrOpUTMA.

Onumure pa3adyHble JIMHEHHBIC CTPYKTYphbl JAHHBIX, TaKUE€ KaK MAacCCHUBBI,
CBSI3aHHBIC CIUCKU M CcTeku. OOCyauTe WX MPEHMYIIEeCTBA, HEIOCTATKH M
00J1aCTH MPUMEHEHHUSL.

10.Yto Takoe ouepenn? OOBICHUTE €€ PHUHIIAIT padOTHI M peaTu3aIlnIo.

[IpuBennTe mpuMepsl UCIIOIB30BAHUS OUEPEAEH B PEAIBHBIX MPUIOKECHUSX.

11.O0BsaAcHUTE KOHIIETIIIUIO IEPEBHEB U WX PA3JIMYHBIC TUIIBI (OMHAPHBIC JEPEBbS,

ACPCBbA HOI/ICKa). Kak onu HCIIOJIB3YIOTCA AJIA XPaHCHUSA U ITOMCKaA IIaHHBIX?

12.Yto Takoe pexypcusa? OObsCHUTE €€ KOHIIETIUIO U IPUBEAUTE IPUMEPHI

PEKYPCUBHBIX aITOPUTMOB JIsl 00X0/1a I€PEBbEB HIIM PEIICHUS 3a/1a4.

13.Onummute pa3nuyHbie METObI COPTUPOBKU, TAKUE KAK COPTUPOBKA

My3bIPbKOM, ObICTpasi COPTUPOBKA U COPTUPOBKA ciusiHuEeM. [Ipoananusupyiite
WX BPEMEHHYIO U TPOCTPAHCTBEHHYIO CIOKHOCTD.

14.O0bsacHUTE KOHLENLNIO 00BEKTHO-OPUEHTUPOBAHHOTO TPOrPAMMHUPOBAHUS

(OOII) u ee yeTblpe OCHOBHBIX MPUHIMIIA (MHKATICYJIALMS, a0CTpaKIus,
HacjenoBanue u nosmMopdusm). [lpuBeaute nmpuMepsl peann3auu dTHX
MPUHIMIIOB Ha SI3bIKE MPOrPaMMHPOBAHUS BAILIErO BHIOOPA.

JIMCKpeTHAasi MATEeMATHKA M KOMOMHATOPHbIE AJITOPUTMbI

Tunbl BeIOOpOK k smementoB u3 n. CoueraHus, pa3MelieHHs, NMEPEeCTaHOBKH,
(dbopMyIIBI TSI BBIYUCIICHUS YUCIIa BRIOOPOK.

bunom Herorona, cineacreus. TpeyronsHuk Ilackansd. [lomnHOMMuansHas reopema.
Pazbuenue muoxectBa. Uncna Crupnunra Il pona. Yucna bemma. Pexyppentnoe
COOTHOUIEHUE 11 BelunciieHus uncel benna n yncen Ctupnunra Il pona.
dopMyiia BKIIFOUEHUN U UCKIIIOYEHUI B TEPMUHAX MHOKECTB, B TEPMHHAX CBOMCTB.
®dopmyrna 171 BBIYUCIEHUS YUCIIa 3JIEMEHTOB, 00J1a1al0IuX poBHO k cBoMcTBaMu.



oo

dopmyna sl BRIYMACICHUS YHCIA DJIEMEHTOB, OOJIAAIONMX HE MeHee ueM k
CBOMCTBaMH.

[TpousBogsime Qyukuuu. CBoicTBa NPOU3BOAAIINX (YHKIHI: CIIOXKEHUE,
YMHOXEHHE, TU((HepeHIUPOBaHNE, HHTETPUPOBAHUE.

OaHOpoHbIE U HEOJHOPO/IHBIE JIMHEHHBIE pEKYPPEHTHBIE COOTHOIICHU. Teopema
00 o011eM BHJI€ peIIeHHs] OJTHOPOAHOTO JIMHEHHOTO PEKYPPEHTHOTO COOTHOIIECHUS
nopsiika k.

Knacce pynkmuit TO. Onpenenenue kiacca v 10Ka3aTeIbCTBO 3aMKHYTOCTH.

Knacc ¢pyukuuit T1. Onpenenenne kiacca u 10Ka3aTeIbCTBO 3aMKHYTOCTH.
[TocTpoenue coBeplIeHHON TU3bIOHKTUBHOW HOpManbHOU (Qopmbl (CAHD) nns
GYHKIIUA, 32TaHHOUW TaOIUIIeH.

10.TTocTpoeHne COBEpPIIEHHOW KOHBIOKTUBHOW HOpMaibHOUW (opmbr (CKH®) mis

(GYHKIIUH, 32TaHHOU TaOIUIIeH.

11. Onpenenenue JTOTMUECKOTO CIEACTBHS. 2 TEOPEMBbI O JIOTMUECKOM CJICJICTBHH C

JOKa3aTrCJIbCTBOM.

Teopust KoHeYHBbIX TpadoB

[TocTpoeHne MUHUMAaNIBHOIO MOKPHIBAIOLIEro JepeBa mno anroputmy Kpackana.
[IpuBenuTe anropuT™M MO IHIaraM MOJHOCTHIO, MPU HEOOXOTUMOCTH OOOCHYHTE
JIOTIOJTHUTEIIbHO OCHOBHBIE OHATHUS. be3 mpumepos.

[TocTpoeHne MakCHMMallbHOTO TOKpBIBAIOLIEro AepeBa mo ainroputmy Kpackana.
[IpuBenure anropuT™M MO IIaraM MOJHOCTHIO, MPU HEOOXOJUMOCTH OOOCHYHTE
JOTIOJIHUTEILHO OCHOBHBIE NMOHATHUSA. be3 mpuMepos.

ITonck mapuipyTa U HaMMEHbIIEN UIMHBI IO anroputMy Jlenkerpsl. [lpuBenure
AJTOPUTM IO IIaraM MOJHOCTBIO, PU HEOOXOAUMOCTH 000CHYITE TOMOIHUTEIHHO
OCHOBHBIE NOHATH. be3 mpumepos.

OcobeHHocTu 1-# CTpoku U i-ctonbua st Anroputma Yopinauia-dmoiiaa.
JlokazaTrenbCTBO.

Oco0eHHOCTH 1-H CTPOKHM U 1-cTonOna st ANroputMa MOMCKa TPAH3UTHBHOIO
3aMbIKaHUSI.

[Touck MakcumanpHOro mnotoka B rpade. IlpuBeaure ajnropuTM 1o mIAram
MOJTHOCTBIO, TIPU HEOOXOIMMOCTH 00OCHYHTE TOTIOIHUTEIIBHO OCHOBHBIE TIOHSTHSL.
be3 mpumepos.

[Touck ramunbToHOBA 1MKIa B oprpade. [IpuBeaute anroput™ ¢ yrnpoieHueM 1o
niaraM MOJHOCTBIO, MPU HEOOXOAUMOCTH OOOCHYHTE OMOJHUTEIIBHO OCHOBHBIE
noHATUs. bes npumepos.

[Tonck moTOKa MHHMMaJbHOM CcTOMMOCTH. IlpuBeauTe anroput™m MO MIaram
MOJHOCTBIO, TIPU HEOOXOIUMOCTH 00OCHYHTE TOTIOTHUTEIHHO OCHOBHBIE TIOHSTHSI.
bes npumepos.

Teopusi BeposiTHOCTEll U MaTeMaTHYeCKasi CTATUCTHKA

[IpocTpancTBOo sneMeHTapHBIX HCX0n0B. COOBITHS W JNEHCTBUS HAJ HUMHU.
Knaccuueckass u reomerpuueckass BEpOSTHOCTH. JIEMEHTbl KOMOWHATOPHKHU.
['mniepreoMeTpruyecKoe pacipeciICHUeE.



2. YcnoBHas BEPOSTHOCTh U HE3aBHCUMOCTH COOBITHI. DOPMYITBI CIIOKEHHUS, TIOJTHOM
BEpOSTHOCTH U baiieca.

3. Cxema bepnymiu. JlokanbHas ¥ MHTErpajbHas HpelelibHble TeopeMbl MyaBpa-
Jlarmnaca. IlpenenbHas Teopema Ilyaccona.

4, Cnyuaitaeie BenmuuuHbl (CB). CsoiictBa (yHkiuu pacnpenenenus (DP).
Juckpetnsle u HenpepbiBHbIE CB. [Ipumepsl pacnpeneneHnii ciryqaiiHbIX BEIHYKH.

5. Omnpezenenue U CBOWCTBAa MaTeMaTHYeCKOro OKUIaHMs U AucTiepcud. MOMEHTBI.

6. Muoromepusie CB u ux ®P. [luckperHsie U HenpepbIBHBIE MHOrOMepHbIe CB.

7. HepaBenctBo YeOblmieBa M 3akoH Ooibliux uucen. lleHTpanbHas npeaenbHas
Teopema.

8. OcCHOBHbIE IOHATUS MaTEMATUYECKOM CTAaTUCTUKU: BHIOOPKA, BAPUAL[MOHHBIN ps,
smnupuyeckass OP, rucrorpamma v MoiIUroH 4acTotT. BEIOOpOYHBIE MOMEHTHI.

CuMBOJIbHbIE W YHMCJIEHHBbIE MeETOAbl HMHTerpupoBaHusi AuddepeHIHATBLHBIX

YPaBHeHUM

1. OOmwuii Bua 0OBIKHOBEHHOTO AU (HEepeHIINATIBHOTO YPaBHEHHSI TIEPBOTO MOPSIKA,
pa3pelieHHOr0 OTHOCUTENBHO MPOoU3BOAHON. Onpenenenne (4acTHOTO) pelieHus
b depeHIManbHOr0 YpaBHEHUS EpBOTo nopsiika. iHTerpanbHas kpuas. 3agaua
Kommn ans nuddepeHImanbHOrO ypaBHEHHUs MepBoro mnopsiaka. OmpenencHue
obmiero pemrenust auddepenuanbHoro ypaBHeHus. OmnpejaeneHre WHTErpasa
muddepeHIIMaNIbHOTO ypaBHEHHsI TepBoro mnopsiaka. OmnpenesneHue 0O0IIero
uHTerpana AuddepeHMalIbHOIO  ypaBHEHUs IepBoro mnopsanka. OoOmee
MpEeJICTABIICHUE O TEOpeMe CYIIECTBOBAaHHUS U €IMHCTBEHHOCTH PEUICHUS 3aJa4u
Komu (6e3 nokazarenbcTBa).

2. OO6mwii Bua nuddepeHnnaasHOro ypaBHEHUS € pa3IesSIONUMUCS TEPEMEHHBIMU.
Meton pemenus auddepeHIUanbHOrO0  YpaBHEHUS €  pa3lessioLIMMUCS
nepeMeHHBIMU, JEMOHCTPAIUS METO/Ia Ha IpUMeEpe pelieHus TudpdepeHnanbHOTo
YpaBHEHHS.

3. OOmmwmit Bun nuHeWHOro nuddepeHInaIbHOr0 ypaBHEHHs IEPBOTO IMOPSIKA.
OnHOponHOE M HEOJHOPOAHOE JIMHEWHbIE YypaBHEHMs. (CBOWCTBa JIMHEMHOIO
muddepeHanpbHoro  ypaBHeHus. CTpykTypa oOOIIEro pemieHus JUHEHHOTro
mubdepeHManbHOrO0  ypaBHeHHs.  HaxoxaeHwe — pemeHuss — JUMHEHHOTO
T QepeHINalIbHOT0 YpaBHEHUSI NIEPBOT0 MOPsIIKa B BUAE MPOU3BEICHUS JIBYX
¢byukuuii. [Ipumep penieHus IMHEHHOTO YpaBHEHUSI.

4. OOuwmit Bua nudQepeHnanbHOT0 YpaBHEHUsI BTOPOTO MOPsAKa, pa3peuieHHOro
OTHOCHUTEJIbHO cTapieid mnpou3BogHo. OmnpeneneHue (4acTHOTO) peLICHUS
b depeHIIMaNIbHOTO YpaBHEHHUsI BTOPOTro nopsiaka. MHTterpanbHas kpubas. 3aiada
Komm mnst muddepeHnnanbHOro ypaBHEHHs BTOpPOro mopsiaka. OmnpeneneHue
obmero pemeHus auddepeHnaIbHOrO0 ypaBHEHUs BTOporo mopsiaka. OOiiee
NPEJICTABIEHUE O TEOPEME CYLIECTBOBAHUS U €AMHCTBEHHOCTU PELIEHUS 3a7auu
Ko (6e3 mokazarenbcTBa).

5. OO0t Bun nuHEiHOTO nU(pdEepPeHINaTbHOTO YPAaBHEHUS BTOPOTO IMOPSIKA.
OaHOpoHOE Y HEOJHOPOJIHOE JIMHEWHble YypaBHeHus. (CBOMCTBa JIMHEMHOTO
OIHOPOAHOTO AuddepeHnanIbHOr0 ypaBHeHUs BTOporo mnopsaka. CTpykTypa
oOuiero pemnieHusi JUHEHHOTO0 OJHOPOAHOrO AU(QPEepeHLnaTbHOTO YypaBHEHUS



BTOPOTO MOpsAAKa. XapakTepUCTUUECKOE YpPaBHEHHE AJIsl IMHEHHOTO OJTHOPOIHOTO
b (depeHIMaNIbHOIO  YpaBHEHUS  BTOPOrO  NHOpsAAKAa € MOCTOSHHBIMU
ko3 urrenTamu. Obmee pelnieHue JMHEIHOTO OJTHOPOJTHOTO
TG depeHIINaNIbHOIO YPaBHEHUSI BTOPOTO MOPSAJIKA B Clydae NEHCTBUTEIbHBIX U
HEPaBHBIX KOPHEM XapaKTepUCTUYECKOTO ypaBHEHHS, B CclIydae KOpHS
XapaKTEPUCTUUECKOTO YPaBHEHMsI KPATHOCTH JIBa; B CIIy4ae KOMIUIEKCHBIX KOpHEHN
XapaKTePUCTHUECKOTO YPaBHEHUSI.

OO0mumii BUA JHMHEWHOro AU(QPepeHIrnanbHOr0 YpaBHEHUS BTOPOrO MOpPSIKA.
OaHOpoHOE Y HEOTHOPOIHOE JIMHEWHble ypaBHeHUs. CBOWCTBAa JHHEHMHOTO
nuddepeHIaibHOr0 ypaBHeHHsT BTOPOro nopsaka. CTpykrypa OOIIero pemieHus
JMHENHOro HEOAHOPOAHOTrO IuddepeHnanbHOr0 ypaBHEHUSI BTOPOTO MOPSIKA.
Metox noabopa YacTHOrO  pELIEHUs s JIMHEWHOTO  HEOIHOPOJHOIO

muddepeHIIMaIbHOTO YPaBHEHHS BTOPOTO MOPSAKA, Il TpaBasi 4aCcTh YpaBHEHUS

f(X)  ecrp mpomssenenne MHOTOWICHA Py cremenn

f ()= P,(x)e™ n=0,1,2

A DKCHOHEHIIMAJILHOU

bYHKITUN:

HNHTeIeKkTyalbHbIe CHCTEMbI

JlaliTe NOHATHE WHTEUIEKTYaJbHOW CHCTEMBI W ONUIIATE €€ OCHOBHBIC
KOMITOHCHTBI.

Onumure cTpykrypy U npuHnun padorsl MHC Xemmunra. Kakue 3amaun MOXHO
peniaTh 3TO HEUPOHHOU CEThIO?

[IponykunoHHasT MOJENb MPEACTABICHUSA 3HAHUM M TPUHIUI PabOThI CHUCTEM,
OCHOBAaHHBIX Ha MpaBHJIAX.

HckyccTBeHHAs HEHPOHHAS CETh IIPSMOTO PACIPOCTPAHEHUS U METO €€ O0yUeHHS.
[IpencraBneHne 3HaHUK C TOMOIIbIO CEMAHTUYECKHUX CETEN. BUbI cCEeMaHTHUUECKUX
ceTel M X Ha3HAYCHHUE.

JHaiite popManbHyI0 MOCTAHOBKY 3aJaud KJIACTEPHU3AlMH U OMUIIUTE METOMBI €€
pelieHus.

AHaJIN3 00JbIINX JAHHBIX

Meton mDIaBHBIX KOMIOHEHT. HampaBieHue ¢ MaKCUMaJIbHOW JIMCIIEPCUEH.
MuHnumMmanpHasi CpeAHEKBaJpaTu4Has oOIMOKa. AJITOPUTM METOAa IJIaBHBIX
KOMITOHEHT.

3amaua moMCKa accouMaTHBHBIX mpaBwi. llogmepkka ©  JOCTOBEPHOCTH
acconuartuBHOro mpaBuia. Anroputmbl Apriori, Eclat u dEclat. Anroputm
MOCTPOEHUS aCCOLMATUBHOIO IIPAaBUIIA.

3amada kjactepuzalMu. AJTopuT™M K cpeaHuX. AJTOPUTM arrioMepaTuBHON
KJacTepuszanuu. Mepbl KadecTBa KJacTepU3allMu: TaOaula COMpPSKEHHOCTH,
YUCTOTA KJIacCTepU3aLiH.

3amaua knmaccudukanuu. OOyvaromass W KOHTPOJIbHAS BBIOOpKA. AJTOPHUTM
OaifecoBckoil knaccupuxanuu. HauBueiil 6aitecoBckuil kiaccuduxarop. Meron K
Onmmkaux cocenent.



5.

Knaccudukarop nepeBa NpUHATHS pelIeHUN. AJNTOPUTM TOCTPOEHHUS JepeBa
MpUHATHA perieHnil. OneHkKa pa30ueHus: SHTPONHS, HHPOPMAIIMOHHBINA BHIUTPHIII,
nHjaeKC JLKUHU.

MeTon OmMOpHBIX BEKTOPOB. Paznenstoimiasi rUnepriioCKOCTh. 3a30p U OMOPHBIE
BEKTOpbI. DyHKIMS OTEph. OnTUMHU3aLKA MeTO10M HbI0TOHA JIJ1s1 TPSIMOM 3a/1a4 .
['pagrieHTHBIN TOABEM ISl ABOMCTBEHHOW 3a/1a4H.

ApaneRTypa KOMIILIOTEPOB ! ONICPAINHOHHBIC CHCTEMBI

1.

OcHOBHBIC MIOHSTHS U onpesiecHus apxuTekTypsl IBM. [lpunnumne! pon Helimana
U KJIacCUYEeCKasi apXUTEKTypa KOMIIbIOTEpPA.

VYpoBeHb apxutekTypsl koman 1 9BM. Ctpykrypa u (popmarsl MalIMHHBIX KOMaH]I.
s3Ik  HHU3KOrO ypoBHS accemOnep. WucTpykiuu. Omnepanabl. JUpeKTUBEHI.
TpaHcnsALus U 3ayCK MPOTPaMMBbL.

Ha3naueHne u CTpyKTypa LEHTPAJIBbHOTO Ipoueccopa. KomaHAHBIM LHKI
IIporeccopa. JTanbl HCIIOIHEHUS KOMaH/ IPOLIECCOPOM.

[Ipon3BOAUTENBHOCTD LIEHTPAJILHOTO Iporeccopa. XapaKTEepUCTUKH
Mukpomnpoiieccopa. CrocoObl MOBBIIIEHUSI MTPOU3BOJUTEIIBHOCTH EHTPAIBHOTO
nporeccopa. MHorosiiepHocTh. OpraHuzanus KOHBEHEPHOTO pekuma paldoThl
poreccopa.

Cucrema W MexaHU3M MNPEpPBIBAHUKA MHMKpompoueccopa. Buasl npepriBaHU.
AnmapaTrHble ¥ IPOrpaMMHBIE IPEPbIBAHUS. YIIPABICHUE PEPHIBAHUSMH.
VYerpoiictBa xpaHeHuss uHpopMmanuu. Kraccudukainus yCTpONUCTB XpaHEHUs
uHpopmaruu. Mepapxuueckas cTpykTypa maMmsTH KOMIbIOTepa. JmHaMmuyeckas u
CTaTUYeCKasi NaMsTh.

daiinoBas cucreMa. 3amgaun (aitmoBoli cuctembl. MimeHa (aiyioB m MHICKCHBIE
neckpuntopsl. Tumsl daiinos. [IpaBa goctyna k dainam. Daiiasl yCTpOHCTB.
Cucrtema BBOa-BbiBOAA. [1InHbI, nX xapakrepucTuku. [lopTel. KonTposepsr.

OnepanuoHHbIe CUCTEMBI

MOoHONUTHBIE ONEPalIMOHHbIE CUCTEMBI. ApXUTEKTYypa MOHOIUTHOU OC, mpuMepsl
TaKuX CUCTEM. MUKpOSAEPHBIC U HAHOSAEPHBIE ONEPALIOHHBIE CUCTEMBI.
Apxutextypa UNIX. @aiinel u ycrpoiictBa. IIpoueccel. Ilonsitue npaiiBepos
(aitnoBo CUCTEMBI U UX TUIIBL.

OcHoBbI MH(pOpPMAIMOHHONW 0€30MacHOCTH ONEPAIMOHHBIX cucTeM. KoHuenuu
6e3onacnoctu UNIX. YnpaBienue nonp3oBarenasiMu U paBaMu JOCTYIIA.
[Tonsitue moruueckol ¢aiaoBoil cucTeMbl. MOHTUpPOBAHWE W JIEMOHTHPOBAHHUE.
dusnueckas opranuzanus HanIoBoi CUCTEMBI.

Cerp B UNIX. CereBas moacucrema. OOmme npuHiunsl padotel. [lonsTHe
cokeToB. Tumbl coketoB. O01ue npuHuumbl B3aumoaencteus OC yepe3 COKETHI.
VhpaBnenue ciyx0aMyd OINEpPalMOHHONW CHUCTEMbl. 3arpy3ka orepalnuoHHON

cucteMbl. CHCTEMHBIE CITY>KOBI.



OCHOBBI aIMUHUCTPUPOBAHNS ONEPALUOHHBIX CHCTEM

PaGora ¢ ceTeBbIMU NOJKIIOUEHUSIMU B OllepalluoOHHOM cucteme. HacTpoiika certu.
Tunel cereBpIX noakIrOUeHNNA. HacTpoiika ceTn B KOMaHIHOM CTPOKE.

PabGora ¢ makeTHbIMU (GUIBTpAaMU B ONEPAMOHHON cucteme. JlokalbHBIN U
VIUIEHHBIM JIOCTYIl K OINEpalMOHHOM cucteme. Hactpoilka orpaHuyeHun
YAUIEHHOTO JOCTYIIA.

Boinonnenust 3amau no ycranoBke/yaanenuto [1O. Pabora c¢ pemno3uTopusmu.
JloGaBieHue 1 yaneHue perno3uToprueB.

AnMuHUCTpHUpOBaHUE (DAIOBBIX CUCTEM. YIIpaBlieHHE JorndeckuMu Tomamu B OC
Linux.

VYopaBiieHHE CUCTEMHBIMH CITy:KOaMu. YNpaBlieHHWE MPOLECCaAMH OIEparMOHHON
CHUCTEMBI. 3aIlyCK 3aJJaHUi 110 PACIIUCAHUIO.

Bompocsl 6e3omacHOCTH omnepaioHHol cuctembl. [lonp3oBarenu. YmpaBieHHe
nosib3oBaressiMU.  OmnpeleneHue MOJHOMOYMM — MOJb30BaTeIed.  YIPABIICHHE
MIOJITHOMOUYHUSMHU ToJib30Barenel. Yrpasienue SELinux.

Boruuciaure/bHbIe CHCTEMbI, CeTH H TEJIEKOMMYHUKALNH

KommyTtamusi B KOMOBIOTEPHBIX ceTsax. KoMMyTanuss KaHajlaoOB, TMaKeTOB,
cooO1ieHuH, stueek. [IpenmyiiecTBa 1 HEIOCTATKU PA3IMYHBIX TUTIOB KOMMYTAIIUH.
Cranpaptuzanusi B TEJIEKOMMYHHMKanusax. llpumepsl craHAapTU3UPYIOIIMX
OopraHu3aiuii, 0COOEHHOCTH UX Pa0bOTHI

[TonsiTie O mNPOTOKOJIE W MEXKYPOBHEBOM HHTepdeiice. DTaloHHAas MOJENb
B3auMonieicTBUsl OTKPHIThIX cucteM [ISO/OSI. Monens B3auMOACHCTBUS M CTEK
npotokosioB TCP/IP.

Agnpecaniisi ¥ MapuipyTH3alus B  KOMIIBIOTEPHBIX  ceTAX. IIpoTokossl
MapmpyTtuzanuu. Kommyranus no metkam MPLS.

[Tonsitue o kauectBe oOcmyxuBanus (QoS). Ilokazarenu QoS, MeXaHU3MBI
ob6ecrieueHus QoS.

DBOJIIOIIUS CTAHIAPTOB CETEH COTOBOM MOABUYKHOMU CBSI3U 3-TO U 4-TO MOKOJICHUH.

CereBble TEXHOJIOTHU

0630p Bo3MoxkHBIX cpen nepeaaun, CKC, MeTopl KogupoBaHUS CUTHANA U Cephl
UX IPUMEHEHUS.

[Ipotokomnbl gocTyma k cpene (cemeiicTBo mpoTokoiaoB ALOHA, npotokon CSMA,
nosHoaytekcHbd goctym). Crangaptel cepun [EEE 802. IMomypoBau LLC wu
MAC. Cranpapr IEEE 802.2. ®opmaTtsl KagpoB

Meron nocrynma CSMA/CD, cneuuduxanus ¢uszndeckoir cpensl. Pa3Butue
texHonmoruii Ethernet, Fast Ethernet, Gigabit Ethernet. IlonnogymnekcHas
nepeaya.



Texnomnoruu mapkepnoro goctymna (TokenBus, TokenRing), FDDI. Texnomorus
100VG-AnyLAN.

Crek nporokosnoB TCP/IP. CootBerctBue 3TanionHoi Mmoaenu OSI. @parmenTanus
IP. ®opmar kagpa IPv4, IPvo6.

IPv4-aapecanus. [InanupoBanue ceteit [IPv4. Pa3zpemienre uMén Ha ocHoBe DNS.
IPv6-aapecanus. [InanupoBanue ceteid IPvo.

Mapmipytuzanus. Cratuyeckas, IUHAMUYecKas. SaepHas wmapuipyTu3anus.
@unprpanus nakeros. [Ipotokonsl mapupytuzauuu RIP, OSPF, BGP.
TpancnoptHsiil ypoBeHs. [Iporokonsl TCP, UDP; konuenmus noptos, ceccunt TCP.
Ilepenaya naketoB TCP, mapamerpsl nepenaun, MTU, okno. Hanéxnas qocraBka.

AJZIMMHHMCTPHPOBaHHeE ceTeBbIX MOACUCTEM

0O0630p MPOTOKOJIOB MPHUKJIAJTHOTO YPOBHS PAa3JIMUHBIX CTEKOB

Cnyx6a umen nomenoB DNS. [Iporokonr DHCP

[Ipotokon  obmena  rumeprekcroBoit  uHdpopmamueit  (HTTP). Cxema
¢dyHkoHupoBaHus 1 obnacts npuMenenus. @opmar HTTP-cooOmienuit
OnektponHas moura. [louroBeie cepBepsnl. [lonp3oBarenbckue areHThl. [IpoTokon
SMTP. ITporokonst POP3 u IMAP

OMynsuusl yOaJdeHHOTO TEepMHMHANAa U YOAJIeHHBIH JOCTYNl K pecypcam CeTH.
IIporokoner TELNET u SSH.

CuHXpOHU3AILIUS BPEMEHHU U CeTeBbIe (PailyioBbIE CITY>KOBI

bazoBbie MHCTpyMEHTHI obOecriedeHusi 0e30MacHOCTH: KypHAJIMPOBaHHE, Oa3oBas
3amuTa ot arak tuna «brute forcey.

AZIMMHHMCTPHPOBaHHE JIOKAJIbHBIX CeTel

OO0mue NPUHIUIBI TOCTPOCHUS JOKAIbHBIX ceTeil. Knaccudukanus cereit.

[IpyHIMIIBI MHOTOYpPOBHEBOM OpraHusanuu cereil. CTpykTypa ceTe M YpOBHH

ISO/OSI.

CereBoe obopynoBaHre. AKTUBHOE U TAaCCUBHOE ceTeBoe o0opynoBanue. CeTeBoe

ob6opynosanne u yposau ISO/OSI. DCE u DTE.

[TpyHUMIBI HACTPOMKM ceTeBOro o00OpynoBaHUS. THIMBI MONb30BATEIBCKUX

uHTepdeiicoB HaCTPOIKK ceTeBoro obopyaoBanus. Onucars MpoLecc HaCTPONKU

KOMMYTAaTOPOB U MaplIpyTHU3aTOPOB.

. Ucnonb3oBanne VLAN nns crpykrypupoBanust cereid. Buast VLAN. IIporokon
VTP.

[Tpotoxon STP. PaznoBuanoctu npotokosna STP. Oco6eHHOCTH HACTPONKH pa3HBIX

BapuaHtoB STP.

[TpoTokonbl MapuipyTH3auuu. TUIBI IPOTOKOJIOB MapLIpyTH3alUU. AJITOPUTMBI

NPOTOKOJIOB  MapmipyTu3aiuud.  OcoOEHHOCTM  HACTPOMKH  IPOTOKOJIOB

MapIIpyTU3ALUH.



No ok o

PensinuoHHbIe 0a3bl JaHHBIX

[Tonsitne o xonnentyadsHoM (ER) momenupoBanuu 6a3 manHbix. OCHOBHBIE
AIIEMEHTHI KOHIIENTYaJIbHOW MOJENHU: TUIl CYIIHOCTH, CYyIIHOCTh, aTpUOyThI, THII
CBs3U, CBsi3b. CUJIbHBIE U CJa0ble THUIIBI CyIIHOCTEH. CBSI3M MEIy CYUIHOCTSIMHU.
ApHocTh cBs3u. PekypcuBHble (yHapHBIe) CcBsi3H. [lokazarenb KapAHMHAIBHOCTU
cBsa3u (1:1, 1:N, M:N). Ctenenb y4acTus B CBsI3U (ITOJTHAS, YaCTHYHAS ). ATPUOYTHI
CBSI3U.

Koprexxu (3amucu) peiasiquoHHBIX TaOnul. ATpuUOYTBHl CYIIHOCTEH, JOMEHBI
arpulyToB. Buael aTpubyTOB: MPOCTHIE, COCTaBHBIE, OAHO3HAYHBIC, MHOTO3HAYHBIE,
npousBoAHble.  KutoueBble  arpuOyThl.  Buabl  kiroued:  MepBUYHBIH,
MOTEHLNAIbHBIN, aJIbTEPHATUBHBIN, TPOCTOM, COCTABHOW, BHEIITHUM.

[lonsitue oTHOmIEHUs (TAaOMUIBI) Kak OOBEKTa PENAIHOHHOW  ajareOphl.
dopMHpoBaHHE OTHOIICHUH-TAOINII Ha OCHOBE KoHIenTyanbHOU (ER) cxembr mis
CYIIHOCTEeH ¢ arpulyTaMu pa3IMYHOTO BHAA. Peanu3ainus CBs3edl pa3audHON
kapauHaneHocTH  (1:1, 1:N, M:N) B rtabmumax. OTCyTCTByIOIIME U
Heonpezenénnplie 3HaueHus (NULL).

DNeMEeHTBl peNsIuOHHONW anreOpbl. Oneparnuu: oO0beAUHEHHE, MepeceueHue,
pPa3HOCTb, MPOEKIHMs, CEJIeKIUs, AEKapTOBO IPOMU3BEIEHUE, []-COeNUHEHHUE.
ArperatuBHble (YHKIUH, OMEpalusi TPYNIHUPOBKH C BBHIYUCICHHUEM 3HAUYCHUN
(GYHKIMI B KaXX101 TpymIie.

OnemenTsl s3b1ka SQL. Onepatop SELECT u ero 3anucek. [lepenmenoBanue nosneit
¥ Tabmui B 3ampocax. Peammzanms B SQL persIIuOHHBIX OTEparuii: CeIeKIIHH,
MPOCKIINU, OOBEAMHEHUS, MEPECEUCHUs, Pa3HOCTU. ATrperaTuBHbIE (DYHKIIMU B
a3bike SQL, 3ampocsl ¢ rpynnupoBkoid, otoop rpynmn. Yeaosus Buga IN, NOT IN,
EXISTS, NOT EXISTS.

Hopmanu3zanust oTHomieHWi-Tabaui. Bo3MokHBIE aHOMaJIMM  OOHOBIICHHS.
OyHKIIMOHATIFHBIE ~ 3aBUCHUMOCTH  MEXJy  arpubytamu.  JleTepMUHAHTHI
3aBucuMocTeil. [loHbie, yacTHYHbIE 3aBUCUMOCTHU. TpaH3UTUBHBIE 3aBUCUMOCTH.
[lepBas, BTOpas, TpeThss HopManbHble Qopmbl. [lopsigok mpuBeneHus TaOIUIl K

Ka)XJI0M 13 HOPMATBHBIX (hOpM.

HNmuTanmoHHOE MOJEJTMPOBAHME

OyHKIIMOHATBHOCTh, Ha3zHaueHHe u mnapamerpsl OmokoB GPSS: ADVANCE,
ASSIGN, DEPART, GENERATE, LEAVE.

OyHKIMOHATBHOCTh, Ha3HadeHHe U mapamerpsl O10koB GPSS: PRIORITY,
QUEUE, RELEASE, RETURN, SEIZE, SPLIT, TERMINATE, TRANSFER.
GPSS. Jloruka monenupoBanus. TaliMep MOAEIBHOTO BPEMEHH.

GPSS. Lenu Texkymux u Oyaymux cOOBITHIA.

GPSS. I'eneparops! ciydaliHbIX YHCEIL.

GPSS. 3ananne TUCKPETHBIX U HENIPEPBIBHBIX PACIPENCIICHUMN.

GPSS. MHorokaHajabHbI€ yCTPOHCTBA



Yupasienue UT-cepBucamu 1 KOHTEHTOM
1. TIpotoxom HTTP. Meronst GET, POST. Ilonstue BeG-cepBuca.
2. API paznmunsix Web-cepBucos
3. S3biku pazmetku. Crangaptel XML, JSON, YAML

5. TPEBOBAHUA K BKP M IOPSAIOK EE 3AIIIUTHI

BKP mpexacraBisger co0oil  BBINOJIHEHHYIO OOy4aromumcsl  (HECKOJIbKUMHU
00y4aroluMHUCss COBMECTHO) paboTy, NTEMOHCTPUPYIOIIYIO YPOBEHb MOATOTOBICHHOCTH
BBIITYCKHUKA K CAMOCTOATEIHHOU MPOQeCCHOHAIBHOMN IS TEbHOCTH.

[lepeueHp TeM  BBINYCKHBIX KBAIM(PHUKAIUMOHHBIX pabOT, MpeagaraeMbix
oOyyarolmuMcsi K BBIMOJTHEHUIO, yTBEpXkKIaeTcsl pacrnopsikeHueMm pykoBoautens OVYIIL,
peamusytomero OIT BO, u n0BOAMTCS pPYyKOBOOUTEIEM IMPOrPaMMbl J10 CBEACHUS
00y4JaronIuxcs BBIITYCKHOTO Kypca HE MO3/IHee ueM 3a 6 MecsieB 10 Aarsl Hadana [HA.

Homyckaetcst moaroroska u 3amura BKP no teme, nmpeanoxkeHHoi o0ydarommumcst
(0Oy4aromMMHCs ), B yCTAaHOBIEHHOM TOPSIJIKE.

K 3amure BKP nomyckaercs oOyuaromuiics, ciapmmmid ['D.

K 3ammre pomyckaercss TONBKO MNOJHOCTHIO 3akoHueHHass BKP, moanucannas
BBIITYCKHUKOM (BBIIYCKHUKaMH), €€ BBIMOJIHUBIINM, PYKOBOAMUTENIEM, KOHCYJIBTaHTOM
(npu Hanuuuwu), pykooautenem Boimyckaromero bYII u OVYIL, npomenas npouenypy
BHEUIHETO PELEH3UPOBaHUs (i1 MarucTparypbl U CHEIUAIMTETa O0s3aTesbHO) U
MPOBEPKY Ha 00BEM 3aUMCTBOBaHUM (B cucTeMe «AHTHILIaruary»). K BKP, nonymennoit
70 3alIUTHI, B 00S3aTEIHLHOM IMOPSAKE MPUKIAABIBAETCS OT3BIB PYKOBOJIUTENS O paboTe
BBIITYCKHHUKA ITpU rtoarotoske BKP.

C 1uenbro BBISBICHUS U CBOEBPEMEHHOIO YCTPAHEHHs HEJOCTAaTKOB B CTPYKTYpE,
conepxkanun u oopmienuun BKP, He mosnHee dem 3a 14 mHe# o nmarel €€ 3aIliuTHI,
NPOBOJUTCS PENEeTHIMs 3alluThl 0OyyarolmMMucs cBoed paloTel (Tped3ammura) B
npucyrcTeun pykooaurenss BKP u npyrux npenonasareneii Boinmyckaroniero bYII

3amura BKP mpoBomuTcss Ha  OTKPBITOM — 3aCE€JaHUU  TOCYIAPCTBEHHOU
sk3aMeHaIrmoHHou komuccuu (I'9K).

ATTecTalMOHHOE UCIIBITAHKUE MTPOBOJUTCS B BUJE YCTHOTO JI0KJIa/1a 00yJaromuxcs
c o00s3arenbHOM MyJIbTUMEAUIHOW (rpaduueckoi) mpe3eHTauuen, OTpaKarolen
0CHOBHOE conepxxanue BKP.

ITo 3aBeplieHMIO IOKIIaJa 3aLUILIAIOLIMECS AAKOT YCTHBIE OTBETHI Ha BOIIPOCHI,
Bo3HUKIIKE y wieHoB ' DK no remaruke, cTpykType, cofepxanuto min opopmienuto BKP
u npodumto OIT BO. Jloknan u/uiam orBeThl Ha Bompochl uwieHoB I'DK MoryT ObITh Ha
MHOCTPAHHOM SI3BIKE.

Oransl BemonHeHuss BKP, tpeGoBanus k cTpykrype, 00beMy, COIEp>KaHUIO U
Oo(OpMIICHHIO, @ TakKKe TIepeueHb O0s3aTeNIbHBIX M PEKOMEHAYEMBIX JIOKYMEHTOB,
IPEJICTABISAEMBIX K 3aIUTE YKa3aHbl B COOTBETCTBYIOIUX METOANUYECKUX YKA3aHUSX.

OuenuBanue pe3ynbraroB 3aiuThl BKP npoBoauTcst B COOTBETCTBUM € METOJIUKOM,
M3JIOKEHHOW B OLIEHOYHBIX MaTepualiax, MPeICTaBICHHBIX B [IpunoxeHun K HacTosuien
nporpamme ['MA.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE ITPOBE/IEHUA
I'mA



Jlig npoBeieHNs KOMIBIOTEPHOIO TECTHUPOBAaHUS B paMKax ['D: KOMIbIOTEpHBIE
KJIACChI, OCHAIIEHHbIE MEPCOHAIBHBIMUA KOMIIBIOTEPAMH C IOCTyNOM ceTu MHTepHeT u
ANIEKTPOHHO-00pa30BaTeNbHOM cpefe YHuBepcuteTa, Opaysep, Auaexc Terxemoct.

s 3ammtel BKP u npoBenenust ocHoBHOM dactu ['3: aynuTopus, ocHaIeHHas
KOMILUIEKTOM CIEIUATU3UPOBAHHON MeOenH; JOCKOM (PKpaHOM) M TEXHUYECKUMU
CpeAcTBaMU  MYJIbTHUMEAMA MPE3EHTAluid, MEJIOBOM WJIM MApKEpHOM  JIOCKOM.
KommibroTep/HOyTOYK € JOCTYIIOM CETH MIHTEpHET U 3JIEKTPOHHO-00pa30BaTEIbHOM cpejie
VYHuBepcurera, 6paysep, [10 ansa npocmorpa PDF, Slunexc TenemocT.

7. YYEBHO-METOAUYECKOE n NHO®OPMAIIMOHHOE
OBECIIEYEHUE I'MA

OcHognas numepamypa 075t noocomogku K 13 u/unu evinonnenuro u 3auyume BKP:

1. @uxrenronsn I. M. Kypc muddepennnansaoro n uarerpansaoro ucuncinenus [ Texcr]: B
3-x T.: Y4ueOHuK 1t By30B. 9-¢ u3n., crepeorut.. - CII6. : Jlaas, 2009.

2. Kypom A. T Kypc Bbiciieii anreOpsi [ Tekcr] : YueOHUK 1714 BY30B. - 15-€ u3f1., cTepeoTHIl..

- CII6. : JJaus, 2006. - 432 c. : un

Kypow A. I'. Teopus rpynm. - M. : @usmariur, 2011. - 808 ¢

Onwcromnei JI. O. [luddepennnanpaple ypaBHESHUS ¥ BApUAITMOHHOE cuucienue [ Texcr]:

Y4eOHuK Ui By30B. - 5-¢ u3a.. - M. : Enutopuan YPCC, 2002. - 320 c. : u.

5. Eropos A. 1. OGsikHOBeHHBIE AH(epeHnnanbabie ypaBHEHUS ¢ puiioxeHusmu [Tekcr].
- M. : ®u3mariut, 2003. - 384 c. : .

6. Apnonpa B. WM. O6bikHOBeHHBIE nuddepenimansapie ypaBHenus [Tekcr] . - 4-e u3md.. -
Wxesck : MbkeBckas pecnyOnukanckas tunorpadus : M3a-so YI'Y, 2000. - 368 c. : .

7. OwmnmnoB A. ®. CoOopuHuk 3amad 1o auddepeHIaTbHbIM YpaBHEHUSIM: YueOHoe
nocodue. - 4-e uzn.. - M. : JIubpoxom, 2011. - 240 ¢

8. Kopmrynos 0. C. ®yHKIIUN KOMIUIEKCHOTO IEPEMEHHOTO M OTEPAIMOHHOE UCUHCIICHHE:
VYuyebHoe nocobue no kypey "Beicimast matrematuka”. - M. : M3n-so PY/IH, 2007. - 92 c.

9. Jlebener B. U. DyHKIMOHANBHBIM aHAIW3 W BBIYUCIATEIbHAS MaTeMaTHKa [TEKCT):
VYyebOHoe nmocobue. - 4-e u3., Ucpas. u J10M.. - M. : ®usmariur, 2005. - 295 c. : um.

10. Tpenorun B. A. ®yHkuumoHanbHbIN aHam3 [ Tekct] : YueOHUK. - 3-¢ u3., ucmpas.. — M.:
®dusmaraut, 2002. - 488 c. : ui.

11. Camapckuii A. A.. UucieHHble METOIbl pEILIeHHs] OOpaTHBIX 3aJady MaTeMaTH4eCKON
¢usuku [Teker] : Yuebnoe nocobue. - M. : Uzn-so JIKU, 2014

12. baxsanos H. C., XKuakoB H. Il. Yucnennsie Metonsl [Tekct] : YueOHOe mocoOme st
CTYJICHTOB (PM3UKO-MATEMAaTHUYECKUX CIIEHUAIBbHOCTEN BBICIINX yUeOHBIX 3aBeACHUH. - 5-
e u3f.. - M. : BUHOM. JlaGoparopus 3Hanui, 2007. - 636 c. : u.

13. Kocromapos /I. Il., ®@aBopckuii A. II. BBogHble JeKIMM MO YHUCIEHHBIM METOJaM :
YuebHoe mocodue st CTyAeHTOB By30B. - M. : Jloroc, 2006. - 184 c. : wi.

14. 3apsgos M. C. MunoBanoBa T. A. Pemienwe 3amad 1Mo TEOpUH BEpPOATHOCTEH
[Tekct/anekTpoHHbI pecypc] : VYueOHO-meTonuuyeckoe mocolOue. - DIeKTpPOHHbBIE
TEeKCTOBBIE AaHHBIE. - M. : U3n-Bo PY/IH, 2012. - 50 c. : un

15. I'mypman B. E. Teopus BeposiTHOCTeH 1 MareMaTHueckas craructuka [Tekcr] : YyeOHnoe
nocobue a7 By30B. - 12-e u3n., nepepad.. - M. : Briciiee o6pazoBanue, 2008. - 479 c.

16. Kennsbept M. 4., CyxoB FO. M. BeposITHOCTB 1 cTaTHCTHKA B IpEMepax u 3aaavax [ Teker] .
T.1 : OcHOBHBIE MOHATHS TEOPUU BEPOSTHOCTEH M MaTremaTtnueckor cratuctuku / Ilep. ¢
ann1. B. Kuonosoi, 0. Mumypsl, JI. Caxso. - M. : MITHMO, 2007. - 456 c.

17. I'nenenxo b. B. Kypc Teopun BepositHOCTE# [TeKeT] : YueOHUK. - 8- U3/, UCIIPaB. U JOI..
- M. : Eaqutopuan YPCC, 2005. - 448 c.

18. bouapos II. I1., [Teunnkun A. B. Teopust BeposTHOCTEH U MaTeMaTH4ecKasi CTaTUCTHUKA
[Tekct] : YueOHoe mocobue. - M. : ®usmataut, 2005. - 295 c. : u.

> ow



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

NBanoB b. H. JluckperHas maremaruka. AJAropuT™Mbl M mporpammsbl. [lomHbld Kypc
[Tekcr] : Yuebnoe nocobue. - M. : duzmatnut, 2007. - 408 c. : un.

I'aBpuos I I1., Canoxkenko A. A. 3agauu ¥ yNpaKHEHUS MO JUCKPETHON MaTeMaTHKe:
VY4eb. mocobue. - 3-e u3a., nepepad. - M.: ®DUIMATIIUT, 2009. - 416 c.

Xapapu @. Teopus rpados / Ilep. ¢ anm. B.I1.Ko3wipesa; [log pen. I'.I1.I'apuiiosa. - 4-¢
u3m.. - M. : URSS : JIubpoxom, 2009. - 296 c. : un

3apumnoBa 3. P, KokotunkoBa M.I. Jlekuuu o AUCKpeTHOM MaTemaruke. Teopus rpadon
[TexcT] : YueOHOe mocobue. - M. : M3a-Bo PY/IH, 2013. - 162 c. : .

3apunoBa J. P, KokotumkoBa M. [I. Jlekumum 10 JMCKPETHOM MareMaTuKe
[ Texct/amexkrponHHbIi pecypc] : YueoHoe mocobue. U.1 : KomOuHaTtopuka. - D1eKTpOHHBIS
TekcToBbIe AaHHbBIC. - M. : U3n-Bo PYJIH, 2012. - 76 c. : n.

Canmarapos C. U. Jlornyeckue 0CHOBBI HH(POPMATHKH [ DIEKTPOHHBIN pecypc] : YuedHo-
Meroaudeckoe mocooue. - M. : M3n-Bo PYJIH, 2010. - 30 ¢. - ameKTpoHHBIN pecypc.
http://lib.rudn.ru/MegaPro/Download/MObject/1955/Salpagarov%20S.1.pdf

CannarapoB C. M. DneMeHTBI JTOTUKHM M TEOPUU MHOXKECTB [DNEKTpOHHBIA pecypc] :
YuebHOo-MeTogmueckoe nocobue. - M. : U3n-Bo PYJIH, 2010. - 44 c.. - »neKTpOHHBIHI
pecypc. http://lib.rudn.ru/MegaPro/Download/MObject/1378/Salpagarov.pdf

Heiir Kpuc JIx. BBenenne B cucremsl 6a3 qannbix / [lep. ¢ anmn. u pen. K. A IltumeiHa. -
8-e m3x.. - M. : Bunesamc, 2008. - 1328 c. : ui.

Tanenbaym D. Apxutekrypa kommbtorepa [Tekct] . - 5-e nimm 6-¢ u3n.. - CII6. : [Tutep,
2013.-874 c. : un.

Tanenbaym O. CoBpemeHHBIE omnepanuoHHbie cuctembl [Tekcr] . - 2-e u3a.. - CIIG. :
[Tutep, 2006. - 1038 c. : ui.

Po6aueBckuit A. M. Hemurorua C. A., Crecuk O. JI. Onepanuonnas cucrema UNIX
[TekcT] : YuebHoe nmocobue. - 2-e u3f., nepepad. u nor.. - CII6. : BXB-IlerepOypr, 2005.
- 656 c. : ui.

HuseeB A. W. IlapamnensHoe mnporpammupoBanue [TekcT/anekTpoHHbIN pecype] :
Y4yeOHO-MeTOIMYECKUI KOMIUIEKC. - DJIEKTPOHHBIE TEKCTOBBIE NaHHbIE. - M. : M3a-Bo
PYJIH, 2013. - 106 c.

Tanenbaym 3. Pacnpenenennsie cuctemsl. [lpunnunel u napaaurmsl [Teket] . - CIIG. :
[Tutep, 2003. - 877 c. : mi.. - (Knaccuka Computer science).

Tanenbaym O.. Komnbtotepusie cetu [Tekct] . - 4-e uzn.. - CIIO. : ITutep, 2003, 2006. -
992 c.. - (Knaccuka Computer science).

Kynsa6os /1. C., KoponbskoBa A. B. ApxutekTypa v NpUHIMIIBI HOCTPOEHHSI COBPEMEHHBIX
ceTell ¥ cucteM TenekoMMyHUKanui [ TekcT/anekTpoHHsIil pecype] : YueOHoe nmocobue. -
M. : Hzn-Bo PYJIH, 2008. - 309 C. : WJI. -
http://lib.rudn.ru/MegaPro/Download/MObject/681/61-Kulyabov.pdf

Pomxepc 1. ®. Agamc J[x. A. MaremaTndyeckue OCHOBBI MamuHHOM rpaduku [Tekct] /
Ilep. ¢ anmi.  ILLA.MonaxoBa, [I.B.OnoxronoBoii, J[[.B.Bonkoma; Ilox pen.
KO.M.BasikoBckoro, B.A.I'anaktnonona, B.B.Maptsinioka. - M. : Mup, 2001. - 604 c.
bunsraesa H. LI. Teopust anroputMoB, GOpMaTbHBIX S3BIKOB, TPAMMATHUK M aBTOMATOB.
Yyebnoe nocoodue. Yaan-Ymoa: BCI'TY, 2000

Koran /I. ., babkuna T. C. OCHOBBI TEOPHH KOHEYHBIX aBTOMATOB U PETYISPHBIX SI3BIKOB.
VYueonoe nmocoodue. U3zmarensctso HHI'Y. 2002.

Xonkpodt JIx. 3., MotBanu P., Yneman k. /[. BBenenue B TeopHio aBTOMAaTOB, SI3bIKOB
¥ BRIYMCIEHUM, 2-e n31. M.: Bunssamc, 2002.

SxbseBa . D. OcHOBBI Teopun HeueTknx MHOecCTB // ISBN: 978-5-94774-818-5, 2006
[Onextponnsiii  pecypc] URL:http://www.intuit.ru/studies/courses/87/87/info, pexum
JOCTyTa: CBOOOTHBIM.

Aepun A. H. u np. Heu€rkue MHOXKECTBa B MOJIENSIX YIPaBIECHUS M UCKYCCTBEHHOTO
unresuiekra / [lox pexa. JI.A. [locnenosa. - M.: Hayka, 1986. - 312 c.

Kpyrnos B. B., lnu M. 1., l'onynos P.1O. Heu€tkas jgoruka u HCKycCTBEHHbIE HEMPOHHbBIE
ceTu: Yueb. mocodbue. - M.: ®usmariut, 2001. - 224 c.



41.

42.

43.

44,

45.

46.

47.

48.
49.

50.

51.

52.

53.

bepmun A.H., CotoBbie cuctemsl cBsi3u, M3n-Bo bunom. JlabGopartopus 3nanmii, 2012,
359¢c.,

Bumnerckuii B.M., ITopraoi C.JI., llaxnoBuuy U.B. «Ounuknoneaus WiMAX. Ilyte
Kk 4G», M. — Texnocdepa, 2009.-472 c.

Tonpamrerin b.C. CokonoB H.A., SInosckmii I' .I'. Cetn cBssu, , CIIo, M3n-so: BHY,
2010 r ., 400c.

3apunosBa J.P., Mapkosa E.B., l'aiinamaka FO.B. Ananu3 npou3BOJUTENBHOCTH CETEH
MOJBMKHOU CBsizH // YdaeOHoe nocobue, Tupax 100 3k3., 6,51 m.o1. — M.: PYIH. — 2019. —
C.1-111.

ba6enko, JI. K. Kpunrorpadpuueckas 3amura wuHDOpMAIMU: CHMMETPHYHOE
mudpoBaHue : yued. mocooue miusa By3oB / JI. K. babenko, E. A. NmykoBa. — Mockaa :
WznarensctBo FOpaiit, 2017. — 220 c. — (Cepus : Yauepcutetsl Poccun). — ISBN 978-5-
9916-9244-1. — Tekct : anexrponnsii // DBC FOpaiit [caiiT]. — URL: https://www.biblio-
online.ru/bcode/406382

Jloce, A. b. Kpuntorpaduueckue MeTompl 3amuThl HHPOPMAIUK : YYEOHUK IS
akagemuueckoro Oakanmaspuara / A. b. Jloce, A. HO. Hecrepenko, M. U. PoxkoB. — 2-¢
u3n., ucnp. — Mocksa : MsparensctBo FOpaiit, 2017. — 473 ¢. — (Cepus : bakanasp.
Axagemudeckuii xkypc). — ISBN 978-5-534-01530-0. — Tekct : snexrponHsiii // OBC
FOpaiit [caiiT]. — URL: https://www.biblio-online.ru/bcode/399960

3arexxna [. I1., MBamko A. M. OcHOBBI 6€30macHOCTH WH()OPMAITMOHHBIX cHCTeM. — M.:
Topsuas nunus — Tenexkom, 2016. — 452 c.

MbiiBong O. be3omacHocts cereit. Oxom, 2016 1., 528 c.

Kynsa6os /1.C., KoponbkoBa A.B. OCHOBBI aIMUHUCTPUPOBAHUS OMIEPAITUOHHBIX CUCTEM:
naboparopHbie paboTHI : yaeOHoe mocodbue. — Mocksa: PY]IH,

Hewmer D. u ap. Unix u Linux. PykoBoncTBo cucteMHOro aaMuHHUCTparopa: Bumbsmc,
2014. 4—e u3n. 1312 c.

Konmucuuuenko J[.H. Camoyuutens cucremMHoro agmunuctparopa Linux. — CI16.: BXB-
[TetepOypr, 2011. — 544 c.

Kyns60s /1.C., KoponbkoBa A.B. AnmMuHHCTpUpOBaHHE JIOKAJIbHBIX ceTel. JlabopaTopHbie
pabortsl : yuebHoe nmocobue. — Mocksa : PY/IH,

Cetu u cucteMbl nepenadyd WHGOPMAIMU: TEIEKOMMYHUKAIIMOHHBIE CETH: YYEOHUK U
npaktukyM Juisi By3oB / Camyiinos K. E., llanmumor U. A., Bacun H. H., BacuneBckuit
B.B., Kynsa6os /I. C., KoponbkoBa, A. B. U3narensctBo KOpaiit, 2019

Jlononnumenvnas aumepamypa 0asa nod2omoeéku Kk 1D u/unu evinoaHenuro u

sawume BKP:

1. TexHonoruyeckuit CIIPaBOYHUK InterSystems Caché.

http://www.intersystems.ru/cache/technology/techguide/index.html

2. Tenv JKepap. Bpenenune B pacnpenenennsle anroputmbsl [Texcr] / Ilep. ¢ anmi.

w

SN

B.A.3axapoga. - M. : MIITHMO, 2009. - 616 c. : mi.. - ISBN 0-521-79483-8

. @unocodust Hayku : yueOHUK s Maructparypsl / A. W. Jlunkus [u np.] ; nox pen. A. .

Jlunkuna. — 2-e u3., nepepad. u gon. — Mocksa : UznarensctBo FOpaiit, 2017. — 512
c. — (Cepus : Maructp). — ISBN 978-5-534-01198-2. — Texcrt : anekrponHsiii // IbC
FOpaiir [caiit]. — URL: https://www.biblio-online.ru/bcode/399628 .

. Tepemenko, I1.B., Acramuyk B.A. Untepdeiicel nHQOpMAIMOHHBIX CHUCTEM: yueOHOe

nocobue. - Hoocubupck: HI'TY, 2012. - 67 c. [Onexrponusiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&i1d=228775

UBuH, A. A. ®unocoduss Hayku B 2 u. Yacts 1 : yueOHuk ans OaxanaBpuara
maructparypsl / A. A. UBuH. — 2-e u3n., uctp. u gon. — Mocksa : M3natensctBo FOpaiir,
2019. — 287 ¢. — (Cepus : bakanaBp u maructp. Akagemuueckuii kypc). — ISBN 978-
5-534-08855-7.


https://www.biblio-online.ru/bcode/399960

6. UBun, A. A. ®unocopus Hayku B 2 4. Yactp 2 y4yeOHHMK a1 OakajmaBpuara W
maructparypsl / A. A. UBuH. — 2-e u3n., uctp. u gon. — Mocksa : M3natensctBo FOpaiir,
2019. — 244 ¢. — (Cepus : bakanaBp u maructp. Akagemuueckuii kypc). — ISBN 978-
5-534-08857-1.

7. Kussesa, E. H. ®unocodus Hayku. MexaucCIUIUIMHAPHBIC CTPATETHH HCCICIOBAHUH :
yueOHuK i 6akanaBpuara u Mmaructparypsl / E. H. KaszeBa. — Mocksa : znarenbcTBo
FOpaiit, 2019. — 289 c. — (Cepus : bakanaBp u maructp. AkagemMudeckuii Kype). — ISBN
978-5-534-05131-5.

8. Panyn, 1. H. Uctopus u punocodus Hayku: ¢prnocodusi MaTeMaTHKY : y4e0. mocooue s
By3oB / JI. H. Pagyn. — 2-e u3a., ucnp. u pomn. — Mocksa : M3marensctBo KOpaiit, 2019.
— 385 ¢. — (Cepus : ABTopckuii yueonuk). — ISBN 978-5-534-03281-9.

Pecypcor ungpopmayuonno-menekommynuxkayuonnou cemu « Mfumepremy:

1. O9bC PYIH u croponnue OBbC, K KOTOPBIM CTYAEHThl YHUBEPCUTETA UMEIOT
JOCTYI HA OCHOBAHUU 3aKJIFOUYEHHBIX JIOTOBOPOB:

- DneKTpOHHO-OUOIMOTeUHAs cucrema PYIH - ObC PYIIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcuTeTcKas onbanoreka onyaiia» http:// www.biblioclub.ru

- OBC KOpaiit http://www.biblio-online.ru

- OBC «KoHcynprant crynenray www.studentlibrary.ru

- OBC «JIaup» http://e.lanbook.com/

- ObC «Tpowunkuit MOCT»

2. ba3pl JaHHBIX U TTOMCKOBBIE CHCTEMBI:

- DJIGKTPOHHBIM (HOHJ TMPABOBOM M HOPMATHBHO-TEXHHYECKOM JOKYMEHTAIIUU
http://docs.cntd.ru/

- TIOMcKoBag cuctema Saaekc https:/ www.yandex.ru/

- mouckoBas cuctema Google https://www.google.ru/

- pedeparuBHas Oa3za JTAHHBIX SCOPUS
http://www.elsevierscience.ru/products/scopus/

Yyebno-memoouueckue  mamepuanvl O CAMOCMOAMENbHOU — pabombl
ooyuarowuxcsi npu nooeomoske k coawe I'D u/unu evinonnenuu BKP u noozomosxe
pabomul k 3auume’ :

1. Metoanueckue ykazaHusi o BbimoidHeHUt0 U odopmienuto BKP mo OIT BO
«IIpuknagnas uapopmaruka» (pazmenieno Ha crpanuue ['MA B TYUC).

2. Iopsaok mpoepku BKP Ha 00bE€M 3auMCcTBOBaHUM B cUCTEME « AHTHUILIarHaT
(pa3memeno Ha crpanuue I'MA B TYUC).

3. Tlopsanmox mposenennss [MMA mo OIl BO «llpuxnannas uHdopMaTuka» c
ucnons3oBanueM JIOT, B T.u. mpoueaypa wuAeHTU(UKAIMHK JTUYHOCTU BBIMTYCKHHUKA
(pa3memeno Ha ctpanuue I'MA B TYUC).

8. OILIEHOYHBIE MATEPHAJIbI M BAJJbHO-PEMTUHIOBAS
CUCTEMA OLHEHUBAHUA YPOBHA COOPMHUPOBAHHOCTHA
KOMIIETEHIIU ¥ BBIITYCKHUKOB

1 - Bce yueGHO-METO/JUUECKIE MAaTEPUAJIbI [IJisi CAMOCTOSITE/LHOM PaboThl 06YUAarOIUXCsT PA3MEIaloTCs B

COOTBETCTBUH C JIefCTBYIOIMM NOpsiAKoM Ha ctpaHule [MIA B TYNC


http://lib.rudn.ru/MegaPro/Web
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://www.studentlibrary.ru/
http://e.lanbook.com/
http://docs.cntd.ru/
https://www.yandex.ru/
https://www.google.ru/
http://www.elsevierscience.ru/products/scopus/

OrneHouHBIE MaTepualibl U OATBHO-PEUTHHTOBAS crcTeMa’ OICHUBAHUS YPOBHSA
chopmupoBaHHOCTH KoMmmeTeHIIMH 1o wurtoram ocBoeHus OII BO «Ympasnenue
HH(POKOMMYHUKAIMAMHU U UHTEIJIEKTyaIbHbIC CHCTEMBD» TIPEICTaBICHBI B [IprioxkeHnn K
Hacrosen nporpamme ['MA.

PYKOBOJIUTEJIb BBIITYCKAIOIIEI'O BYII:

3aB. kadenpoii Teopun BEposTHOCTEH U K.E. Camyiinos
knbepOe30MacHOCTH
Homxuocts, BYII [Tognuce ®Gamunus U.0.

3aB. kaespoil MaTeMaTH4eCcKoro

MOJICITHPOBAHUS M UCKYCCTBECHHOTO M.JI. Manbix
HHTEJJIEKTa

JomxaocTts, BYII IMonmnuce damumug U.0.

PYKOBOIUTEJIb OII BO:

3aB. kadeapoit MaTeMaTHYECKOTO
MOJIEITHPOBAHUS ¥ UCKYCCTBEHHOTO M.ZI. Manerx
MHTEJJIEKTa

Homxuocts, BYII ITonnuce damvunua 1.0.

M.A. Maabix

2 - OM u BPC ¢opmupyroTcsi Ha OCHOBaHHUHM TPeOOBAHHUI COOTBETCTBYIOILETO JIOKAJIbHOTO HOPMAaTUBHOTO aKTa
PYJIH (monoxxeHust/mopsifika)



