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TocyrapcTBeHHAsi HTOrOBasl ATTECTALMS POBOAUTCS B PAMKax peajin3aluu 0CHOBHOM
npogeccnoHa/IbLHOM 00pa3oBaTe/ILHON NPorpaMmsel Boicuiero oopasosanus (OII BO):

dynaamenTanbHas nHGoOpMaTHKa U MHOOPMAMOHHBIE TEXHOJIOTHH

(HanmenoBanne (npoduie/cnennamanns) Ol BO)




1. IIEJIb MIPOBEJEHUS M 3AJJAUM T'OCYIAPCTBEHHOI MTOTOBOM
ATTECTAIIMH (THA)

Heuabto nposenennss [MA B pamkax peamuzanmu OIl BO «®ynpamenrtanbHas
uHpopmMaTnka U WHPOPMALMOHHBIE TEXHOJIIOTHW) SBISICTCS OMNpEAe/eHHEe COOTBETCTBUS
pe3ynsratoB ocBoeHus: odyuatoummucs OIl BO coorBerctByronmm tpebdosanusm OC BO
PVYJIH.

3ajjauamMu rocyapcTBEHHOM UTOTOBOM aTTECTALIMM SIBJISIFOTCS:

- IpOBEpKa KauecTBa OOy4eHMS] JIMYHOCTM OCHOBHBIM T'YMaHHTApHBIM 3HAHUAM,
€CTCCTBCHHOHAYYHbIM 3aKOHAM H SBICHHUSAM, HEOOXOOUMBIM B MPO(EeCcCHOHATBLHON
JESITEIbHOCTH;

- OIpEeAC/ICHHE YPOBHS TEOPETUYECKOM M IMPAKTHYECKOW IOATOTOBICHHOCTHU
BBIIMTYCKHUKA K BBIMOJHEHHIO TPO(ECCHOHANBHBIX 3a/1a4 B COOTBETCTBUU C MOTydYaeMoun
KBaJU(pUKaIei;

- YCTAaHOBJICHUE CTCICHU CTPEMIICHMS JIMYHOCTU K CaMOPAa3BUTHIO, MOBBILICHUIO
CBOCH KBaTU(UKALMH U MacTepPCTBA;

- TpoBepka C(OPMUPOBAHHOCTH Yy BBIMTYCKHMKA YCTOWYMBOW MOTHBALIUU K
npodeccruoHanbHOM AESTeNIbHOCTH B COOTBETCTBUM ¢ npeaycmorpennsimu OC BO PY/IH
TUITAMH 33/1a4 PO eCCHOHANIBHOM e TEIbHOCTH;

- OLEHKa YPOBHA CIOCOOHOCTM BBITYCKHMKOB HAaXOQUTh OpPraHU3alMOHHO-
yIpPaBICHYCCKUE PEIICHUS B HECTAaHAAPTHBIX CHUTyalMsIX W TOTOBHOCTH HECTH 3a HHX
OTBETCTBEHHOCTb;

- obecnieueHne WHTErpanuu OOpPA30BaHUSI U HAYYHO-TEXHHUYECKOH AESATEIbHOCTH,
NOBBIICHHE  H(PPEKTUBHOCTH  HUCMHOIb30BAHUS  HAYYHO-TEXHUYECKUX  JTOCTHIKCHHH,
pedopMupoBanne HayqyHOU cepsl U CTUMYINPOBAHNE HHHOBALIMOHHON I€ATEIbHOCTH,

- obecrnieueHue KauecTBa MOATOTOBKU CIELUATUCTOB B COOTBETCTBUM C TPEOOBAHUAMU

OC BO PY]IH.

2. TPEBOBAHUA K PE3VYJIBTATAM OCBOEHMHA OI1 BO

K I'MA nonyckaercsi 00y4aromuiics, He UMEIOIUN aKaJeMU4IeCKON 3a/I0JKEHHOCTH
U B MOJTHOM O0OBbEME BBIMIOJHUBINUIN y4eOHBIN TUIAH WA UHIUBUIAYAIbHBIN Y4eOHBIH IJ1aH

OII BO.

[To oxonuanuto ocBoenus OIl BO BeimycCKHMK [0MKeH 0071aAaTh CIEAYIOIMIUMHU
YHUBEPCAJIbHBIMY KoMneTeHuusaMu (YK):

Kox n naumenoBanue YK

YK-1: CnnocobeH ocymecTBIsATh MOUCK, KPUTUYECKUN aHaIu3 H CUHTE3 HH(OPMALIMU, IPUMEHATH
CHCTEMHBIH MMOJXOJ JIJIsl PELICHUS IOCTABIEHHbIX 3a/1a4

VK-2: Cnocoben omnpeaensTb Kpyr 3ajad B paMKax I[IOCTaBJICHHOW LEIW W BbIOMpaTh
ONTUMAIIbHBIE CIIOCOOB!I UX PELIEHUs, MCXOAs M3 JSHCTBYIOMIMX [PABOBBIX HOPM, MMEIOIIUXCS
peCypCcoB U OrpaHUYEHUH

VK-3: CnocobeH ocymecTBIsTh COLMAILHOE B3aMMOAECHCTBUE M PEaJH30BBLIBATL CBOIO pPOJIb B
KOMaHJie




Kox u naumenoBanue YK

VK-4: Cnocoben ocylecTBIATh NEI0BYI0 KOMMYHHKAIIMIO B YCTHOIl M MUCBMEHHOH (popmax Ha
rocyaapcTBEHHOM s3b1ke Poccuiickoit Denepannu 1 MHOCTPAaHHOM(BIX) S3bIKe(ax)

YK-5: CnocobGen BocHpUHHMATh MEKKYJIBTYPHOE pasHooOpasue oO0miecTBa B COLHAIbHO-
HUCTOPUYECKOM, dTHYECKOM U (hri10cohcKoM KOHTEKCTaX

VYK-6: Crocoben ymnpapiaTh CBOMM BpPEMEHEM, BBICTPaMBATh M PEAJU30BLIBATL TPACKTOPHIO
CaMOpa3BUTHs HA OCHOBE NPUHLIUIIOB 00pa30BaHHsl B TEUEHHUE BCEH JKU3HU

VK-7: CnocobeH noajaepkuBath JAOJDKHBIH YpOBeHb (U3UYECKONH MOATOTOBJIEHHOCTH ISl
obecrnieyeHus NOJHOLEHHOH COLMaIbHON U npodeccuoHalbHON ASITEIbHOCTH

VYK-8: Cnocoben cospaBath M MOMJIEPKUBATh B MOBCEIHEBHON KH3HU U B npodeccHOHAIbHON
JEATEIbHOCTH 0e30aCHBIE YCIIOBUSL JKU3HEJIEATENBHOCTH Ul COXPAHEHUs MNPUPOIHON CPEjibl,
obecneueHust YCTOHUMBOIO pas3BUTUs OOLIECTBA, B TOM YMCJIE€ HPU YIpo3e¢ M BO3HUKHOBEHUH
Upe3BbIYANHBIX CUTYAllHH M BOCHHBIX KOH(IHKTOB

YK-9: Cnocoben wucnonb3oBath 0a30Bble 1e(EKTOIOrHYECKHE 3HAHUA B COLMAIBHOH U
npodeccuoHanbHol cdepax

VYK-10: Cnocoben npuHuMaTh 000CHOBAaHHBIC IKOHOMHYECKHE PELLIEHUS B PasIMUHBIX 00nacTax
KHU3HEAEATEIBHOCTH

YK-11: Cnocoben ¢opMupoBaTh HETEPIHUMOE OTHOIIEHUE K KOPPYNLIHOHHOMY MOBEICHUIO

VK-12: Cnocoben: uckarb HYKHbIE HMCTOYHMKH HHGOpPMAIMM M JIaHHBLIE, BOCIPUHUMATh,
aHAIM3UPOBATH, 3a[IOMUHATL U TNepeaBaTh UH(OPMALIMIO C UCIOIL30BAHUEM LU(POBLIX CPEICTB,
a TakKe ¢ MOMOILBIO AITOPUTMOB MHpH paboTe ¢ MOIYYEHHBIMH M3 Pa3iHYHbIX HCTOUYHUKOB
JTAHHBIMU C 1eTb0 AP HEKTUBHOTO UCIOIL30BAHUS MOTYUYeHHON HH(OPMALUU 1S PELLIeHUs 3a/1a4;
IPOBO/IMTL OLEHKY HH(OpMaLMU, €€ A0CTOBEPHOCTb, CTPOUTH JIOTMYECKHE YMO3aK/IIOYEHHUS Ha
OCHOBaHHMH MOCTYNAIIMX UHPOPMALIUH U TAHHBIX

- o0menpogpeccuonanbHbIMH KomnereHuusivu (OIIK):

Koa u naumenopanue OIMK

OIIK-1 Cpoocoben mnpumeHsaTs (yHIAMEHTAJbHbIE 3HAHWA, MOMNY4YEHHBIE B  001acTH
MaTeMaTHMYeCcKuX M (MJIM) E€CTECTBEHHBIX HAyK, M HCIOIb30BaTb HX B MpodeccHoHaNbHOH
JIeATEeIbHOCTH

OIIK-2 CnocobeH NPUMEHATH KOMIBIOTEPHBIE/CYNIEPKOMIIBIOTEPHBIE METOAbI, COBPEMEHHOE
nporpaMmMHoe oOecriedeH e, B TOM YHCIIe OTEYECTBEHHOTO MPOUCXOMKICHHUS, Ui PELICHUs 3a/1a4
npodeccCHOHATBHON 1eATEILHOCTH

OIIK-3 Cnocoben k pa3paboTKe alrOpUTMHUYECKHX U MpPOrpaMMHBIX pelreHudl B oOmactu
CUCTEMHOTO U MPUKIATHOTO IPOrpaMMHUPOBAHMS, MAaTEMaTHYECKUX, HH(POPMALMOHHBIX H
UMUTALMOHHBIX MOJE/IEH, CO3JaHuI0 HHQOPMALMOHHBIX PECYpCcoB MI00ANbHBIX  CETEH,
00pa30BaTebHOrO KOHTEHTA, NPUK/IAAHBIX 0a3 JaHHBIX, TECTOB H CPECTB TECTUPOBAHUS CHUCTEM
M CPEJICTB HAa COOTBETCTBHE CTAHAAPTaM U MCXOIHBIM TPeOOBAHHIM

OIIK-4 Cnocoben yuacTBOBaTb B pa3pabOTKE TEXHHYECKOHW [JOKYMEHTALHHM [POrpaMMHbIX
NPOAYKTOB H KOMIUIEKCOB C UCHOIb30BAHHEM CTAHAAPTOB, HOPM M MPaBHIl, @ TAKKE B YIIPABIEHUN
MPOEKTAMH CO3aHusi HH(OPMALIMOHHBIX CUCTEM HA CTAJMAX KHU3HEHHOTO LUK/

OIIK-5 Cnocober  uHCTA/IMpOBaTb M COHNPOBOXKAATL  IporpamMMHoe  obecredyeHue
UH(GOPMAIIMOHHBIX CUCTeM U 0a3 [JaHHBIX, B TOM YHCJIE OTEYeCTBEHHOI0 MPOUCXOMKICHHUS, C
y4yeToM MHGOPMAMOHHOMH 0€30MacHOCTH

OIIK-6 CnocobeH noHUMaTh NPUHLUILL Ppa0OTHI COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJOIUH U
MCIOJIB30BATh UX [UIsl PELICHUs 33/1a4 MPOo(heCCHOHANIBHOM IS TEIbHOCTH




- npogeccuoHaIbHBIMU KoMneTeHuusaMu (11K):

Koa u naumenoBanue [MK
I1K-1 Cnocoben pazpabaTbiBaTh M OTIaKMBATh MPOTPAMMHBIH KOJ
[1IK-2 Cnocoben BbinonHATh paboThl U ynpasiaTh paboramu no cosgaHuio (Moaupuxauuu) u
conpoBokaenuto MC, aBTroMarusupyromux 3a7add OpraHu3alliOHHOrO YINpaBileHHs W Ou3Hec-
IPOLIECCHI
I1K-3 Cnocofen ocyLecTBIATh aIMUHUCTPUPOBAHNE NPUKIAHOTO IPOrpaMMHOT0O obecreueHus,
CETEeBOH MOACUCTEMbI U CHCTEM YIpaBiieHHs 0azaMu JaHHBIX MH(MOKOMMYHUKALMOHHOH CHCTEMBI
OpraHu3aluu
I1K-4 Cnocoben npoBoauth paboThl 10 00paboTKe M aHANU3y HAyYHO-TEXHUYECKON HH(pOpMaLH
U Pe3yIbTATOB UCCAEI0BAHHH

3. COCTAB I'HA

['MA moxer npoBoauTcs Kak B 04HOM (popmare (oOyuaromuecs U rocyJapcTBeHHast
JK3aMEHAlMOHHas komuccusi Bo Bpems nposeacHusi | UA naxomarcs B PY/IH), tak u ¢
HCIONb30BAHUEM JTUCTAHIIMOHHBIX oOOpasoBatenbHbiXx TexHosnoruu (JJOT), mocTynmHbIX B
DnexkTpoHHOU nHpopManoHHO-00pa3oBatensHOU cpeae PYIH (DHUOC).

[Mopsnoxk mposenenuss [MMA B ounom ¢opmare wnm ¢ ucnons3oBanuem (JOT)
PErIaMEHTUPYETCSl COOTBETCTBYIOIMM JTOKAIbHBIM HOpMaTUBHBIM aktoM PYJIH.

ITMA no OIl BO «®DynnameHTtanbHas wuHpopmatuka # HUH(DOPMALIMOHHBIC
TEXHOJIOTHI» BKJIFOUAeT B ceOst:

- TOCYapCTBEHHbIN 3k3aMeH (I79);

- 3aIIUTY BBITYCKHOM KBanmudukarnonHou padorsl (BKP).

4. TIPOI'PAMMA I'D

O6bem I'D o OII BO cocraBaser 3 3a4eTHBIC €QUHUIIEL.

T'ocynapcTBEeHHBIHM 3K3aMEH NIPOBOAMUTCS B JIBa JTAra:

IlepBblii 3TaN — OLIEHKA YPOBHS MOATOTOBKH BBITYCKHHKA B (OpME KOMIIBIOTEPHOT0
TeCTUPOBAHUS C HUCIIOIb30BAaHUEM CPEICTB, JOCTYITHBIX B DICKTPOHHON MH()OPMAIIOHHO-
obpazosarensHoit cpene PY/IH (DUOC). KommbpioTepHoe TECTUPOBAHHME peniaeT 3aaady
BBISIBJICHUS 00111l HeOOXOIMMON KOMIIETEHTHOCTH CTyAeHTa B pamkax TpeboBanuii OC BO
PYIIH u coorBercTByromeil oO0pa30BaTeNbHOM MNPOrpaMMbl  TAaHHOTO —HAMpPABICHHS
MOJTOTOBKH.

Bropoii »3Tam — oOuneHka YypOBHS TOATOTOBKM BBIMYCKHHMKAa K Oyxymien
npoeCCHOHANBHON AESTEeIbHOCTH. JTam MPOBOAUTCA B (opMe yCTHOTrO 3K3aMeHa.
[Tporpamma rocynapCTBEHHOTO 3K3aMEHa COIAEPXKHUT HEOOXOAMMOE YHCIO BOMPOCOB /UK
MpPaKTUYECKUX 3a7a4 U3 ocHOBHBIX pazaenos OIl BO mis BeisiBneHust 001med Heo0XoAuMOMn
KOMIICTCHTHOCTH CcTyAeHTa B paMkax TtpeboBanun OC BO PVY/IH wu coorBercTByromen
obpa3zoBaTenbHOM NPOrpaMMbl JaHHOTO HAIIPABJICHUS MTOATOTOBKH.

Ha sk3amene oOy4aromuecs JOKHBI TPOAEMOHCTPUPOBATS!

e CrocOOHOCTh MPOBOAMTH KPUTHUECKHUI aHAIU3, MPUMEHSATh CUCTEMHbIN MOIAXOM IS
pelIeHus: MOCTaBICHHBIX 33/1a4;



CHOCOOHOCTh TMPUMEHATH (yHIAMEHTAJbHBIC 3HAHUS, MOJyYeHHbIE B 00IAcTH
MaTeMaTU4eCKMX M (MIM) €CTECTBEHHBIX HAayK, M MCIOAb30BaTb MX B
npodeccuoHaNbHOM NI TeIbHOCTH;

CHOCOOHOCTH MPUMEHSATH KOMITBIOTEPHBIC/CyTEPKOMIIBIOTEPHBIC METO/IBI,
COBPEMEHHOE [MPOTrpaMMHOE O0ECrnedeHue, B TOM UYHCIE OTCUECTBEHHOIO
NPOUCXOKIACHUS, [T PeLIeHUs 3a/1a4 TPO(eCCHOHATBHOMN 1eATEIbHOCTH
CHOCOOHOCTH pa3padaTeIBaTh ANTOPUTMUYECKHE U MPOTPAMMHBIC PEIICHHS B 00IaCTH
CUCTEMHOIO u NPUKIATHOTO IPOrpaMMHUPOBAHHS, MaTeMaTH4ECKHUX,
HH(POPMALMOHHBIX U UMUTALIMOHHBIX MOJIEIIEH;

CHOCOOHOCTE paboTaTh C TEXHUYECKOW JOKYMEHTALUEH NMPOrpaMMHBIX MPOAYKTOB H
KOMIUIEKCOB C HCIOJIb30BAHUEM CTAaHIapTOB, HOPM U IPABUII;

CHOCOOHOCTh TMOHMMAThb MPUHOUNBI pabOTBl W YCTAHOBKM TMPOTPAMMHOTO
obecneueHust THOOPMAMOHHBIX CHCTEM U 0a3 JaHHBIX, B TOM YHUCJIE OTEYECTBEHHOTO
MIPOUCXOXK/ICHUS, C YUETOM HH()OPMAITHOHHOM 0€30MaCHOCTH;

CHOCOOHOCTh MOHUMATh NPUHIMNBI PabOTBI COBPEMEHHBIX WH(OPMALMOHHBIX
TEeXHOJIOTMH M WCHOJB30BaTh WX Ui PEIICHUs 3afad MNpoecCHOHAIbHOU
NESTEIBHOCTH;

CIOCOOHOCTh  AHANM3MPOBATh, UCIOIB30BATH HA MPAKTUKE MaTeMaTH4eCKHe
AITOPUTMBIL;

CHOCOOHOCTh HCIONB30BaTh OCHOBBI 3KOHOMHYECKHX 3HAHMHA B pa3iIHUHBIX cepax
KU3ZHEIEATECIILHOCTH;

CHOCOOHOCTh UCMONb30BAaTh OCHOBBI MPABOBBIX 3HAHWN B PasMUUHBIX cepax
KU3ZHEIEATECIILHOCTH;

CHOCOOHOCTE pa3pabaThIBaTh ANTOPUTMBI M KOMIIBIOTEPHBIC TIPOTPAMMBI.

IIpumepHOE coaepkaHue rocyapCTBEHHOIO IK3aMeHa:

Anrebpa

© OCHOBHbIE TMOHATHA KOMMYTaTuBHOIl anreOpel. Kombua u mnons. Kombuo
MHorouneHoB. Hopmanbnas ¢opma wmHorowiena. CreneHb MHOTOYJICHA.
Monomuanesbiii nopaaok. Lenoctusie konbua. [lone yacTHbIX.

o Jluneitnas anreOpa. Apudmerndeckue npeicTBus ¢ marpuuamu. llpuBeaenue
CHUCTEMBl JIMHCHHBIX YpPaBHCHMH K TpEyroJbHOMY Buay. Pemenue cucrem
JIMHEHHBIX YPaBHEHUM

o HWpeanst u (pakrop-koubua. [IpocTeie umcia u KOHeYHbIE mOJs. MomynsipHas
apudmeruka. Paznoxxenue Ha npoctbie qpoOu. MHTErpupoBanue paruoHalIbHbBIX
byHKIHiA.

© OcHoBHbIe nousaTus Teopun l'amya. AnreOpanueckue uucna. Pacmmpenue nosns
panuoHanbHeIX uyncen. [pynmel. Koneunsle rpynnsl. CuMMerpudeckas rpynmna u
ee noarpymnnsl. ['pynna [anya anreOpanyeckoro ypaBHEHHS.

Ananurtuueckas reoMeTpus

©  Bektopsl. CkalgpHOE BEKTOPHOE U CMELIAHHOE IIPOU3BEICHUE.

©  VYpaBHEHHUs NPSIMBIX U IUIOCKOCTEH.
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Onnunc, runepbona, napabona: ONpeaeleHHs, KAaHOHUYECKHE YPaBHCHUS U
CBOMCTBA.
OO0mas Teopusi KPUBBIX 2-TO TOPSIIKA.

® ﬂHCerTHaH MaTéMaTHKa ¥ MaTeMaTH4YCeCKas JOTHKa

£}

0

KombOunaropuka. OCHOBHBIE Onpeze/ieHus] TCOpUN MHOKeCTB. [IpaBuiIo cymMMsl U
IPaBUJIO MPOU3BEACHUA MHOXKECTB. Pasmenienue, pasMeleHue ¢ IOBTOPEHHUEM,
COUYETAaHME, COUCTAHUE C IOBTOPECHUEM, IEPECTAHOBKA, MYJILTUMHOKECTBO.

Meron mnpousBomsumux ¢yskiuii. OnpeneneHue u - cBOWcTBA. JIuHElHHBIE
orepanuu ¢ mpou3BoAsMUMHU (yHkuusMu. CBEépTka. Beruucinenue mpon3Boasumx
dbyHkuit s mocneaosarenbHocTed. OMHOPOAHBIE JIMHEWHBIE PEKYPPEHTHBIE
cooTHoleHus. HeoaHOpoaHbIE TMHEHHbBIE PEKYPPEHTHBIC COOTHOIICHHUS.
KomOunaropusie anroputmsel. ['eHepanus nepectaHOBOK. ['eHepanusa coueTaHui.
Anroputm pa3OueHUs] MHOKECTB.

Anrebpa noruku. Ilpsmoe npoussenenne MHoxkecTB. COOTBETCTBUS U (DYyHKIUH.
Anreopsl. @yukiuu anreOpsr noruku. Cynepnosunuu u  ¢opmynsl. bynesa
Anreopa.  Ilpunuun  gBoiictBeHHOCTH.  CoBepiieHHas — AU3bIOHKTHBHAS
HopmanbHas Gopma (CIHD). CoBepiieHHasi KOHBIOHKTHBHAS. HOpManbHas Gopma
(CKH®). Paznoxenue OyneBbix pyHkuuii no nepemensusiM. [loctpoenne CJIHD
1Utst PyHKLIMM, 33JaHHOM TaOIMYHO.

Munumuszanus OyneBbix Gynkuuid. Anroputm Kyaiina u Max-Knocku.

[lonHOTAa ¥ 3aMKHYTOCTH CHUCTEM JIOTHYECKUX (yHKUMI. 3aMKHYTbIE KJIACChI.
Knacc camozaBoiicTBeHHbIX (pyHkumii. Knacc nuHeHbIX GyHKINNI.

Wcuncnenue BBICKA3bIBAHMN U mpeaukaroB. OOlMe NpUHUUNBL MOCTPOCHUS
dopmanbHOi Teopuu. MeTox pe3oNIoUMi IS UCUMUCICHHUS BBICKA3bIBAHMIA.
[Tonsitne npenukara. Kantopsl. Andasur.

[pensapennast HopmanbHas (opma. Asnroputm npeobOpasoBanusi (GopMmyn B
npeABapeHHy0 HopMasbHYH0 Gopmy. CKyneMoBcKas cTangapTHas Gopma
[ToncranoBka u ynuukanums. Anroput™m yHudukauuu. MeTon pe3ooiuii B
MCUUCJICHUM NTPEANKATOB

e Teopus KOHEUHBIX rpados

@]

OcHOBHBIE TOHATHS U OTIpe/iesieHns: Teopuu rpadoB. MarpuuHble MpeICTaBICHUS
rpagoB. MapmpyTsl, nenu, uukiasl. HaxoxkaeHue cBsI3HbIX KOMITOHEHT
Metpuueckue xapaxtepuctuku rpadon. [loarpader. Onepanmu Han rpadamu.
JIBynonbHbie rpadbl

[Touck B mmmpuny. JlepeBbs. Ditnepossl rpadul. ['aMunbsToHOBBI Tpadbl

DiepoBbl OYyTH W LUKIbL. [aMUIBTOHOBBI NMyTH UM UUKABL CBS3b MEXKAY
HAJMYUEM B CBSI3HOM rpad)e raMUJIBTOHOBBIX IHKJIOB U UIMHON MaKCHMaJIbHBIX
MPOCThIX IyTeH B HeMm. HaxokaeHue kparyallinx nyTedl B OPUCHTUPOBAHHOM
rpade

Anroputmbl Ha rpadax. Anroputm Kpackana. Anroputm Ilpuma. Anroputm
JlefikcTpel. ANTOpUTM HaxOXKACHUS OdilepoBa IuKiIa B rpade. Anropurm
MOCTPOGHHUSI KpaTyaliiero mnyTH OT (PUKCHPOBAHHOW BEpIIMHBI [0 BCeX
OCTaJbHBIX BEPIIMH B OPUECHTUPOBAHHOM rpade, Cydail HeOTPUIATEIbHBIX BECOB
peodep.
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[Totoku B ceTsix. [lpuknaansie MOACAN U 3aa4K, IPUMEPHI IPUMEHECHUS METO0B
teopun rpadoB. OIEHKH CTPYKTYPHBIX KOMIIOHEHT rpada. 3amaua o
MaKCHUMaJbHOM MOTOKE U 0 MUHUMAJIbHOM pa3zpese B ceTu. MakcumaibHbIN TOTOK
B TPAHCHOPTHOW CETH. 3ajaya Ha HAXOXKACHUE «Y3KHMX» MECT B CETH. 3ajaada o
MMOTOKE MUHUMAJIbHOH CTOMMOCTH.

e MareMaTHUYECKUN aHATHU3

o]

¢

o)

(@]

MuoxecTBa 1 QyHKIUH. DIEMEHTH TEOPUU MHOXKECTB. MOIIHOCTH MHOXKECTBA.
Teopema Kanrtopa. [lelictButenbHbie uucna. DyHkuus (oToOpaxeHue).
[TocTpoenue rpaukoB (QyHKIHA.

[Tpenens! nocnenoBareabHOCTEH U GyHKIMI. MOHOTOHHbBIE TTOC/IEOBATEILHOCTH.
Kputepuii Komm. HenpepsiBuocTs dyHkiuu. Touku paspbiBa  (BYHKIUH.
HenpepbIBHOCTH CII0KHOM 1 00paTHOU (DyHKIIUN.

[lpousBognast m ee mnpumeHenue. [lpowsBoanas ¢ynkuuu. Juddepenmuan.
[TpousBogHas oOpaTHOl u cinoxHON GyHkiMU. [Ipon3BOIHBIC BRICIINX MOPSIKOB.
[TpousBoaHbie (HyHKINH, 3aJaHHBIX HESBHO U napameTrpudecku. Teopembl Depma,
Pomuis, Komm, Jlarpanxa. @opmyna Teinopa. Dkcrpemymbl GyHKIuHA. Touku
neperuda, acumnToTsl. Mccnenosanne ¢ynkuumii. [Ipasuna Jlonurans.
HeonpezaeneHHslil UHTErpal. 3aMeHa NEPEMEHHBIX B HEOMPEICICHHOM HHTErpaie,
UHTCTPUPOBAaHHE 1O  vacTsaM.  VIHTerpupoBaHue  palMOHANbHBIX |
uppanmoHanbbiXx ¢QyHkumii. MaTerpupoBanue auddepeHinaibHbiX OUHOMOB.
[loacranoBku Diiepa. UHTErpupoBaHue BBIPAKEHUI C TPUTOHOMETPUUECKUMHU
hyHKIUSIMU.

Onpenenennsiit unTerpan. Kpurepmii Jlebera. Cymmsr m unTerpansl [lapOy.
Kputepuit [apOy. Ouenku wunTerpana Pumana, MOHOTOHHOCTb MHTErpaia Hu
Teopema o cpenneM. Muterpan u npoussoanas. Popmyna Herotona-JleiiOnuna.
3amMeHa NIepeMEeHHOM B wuHTerpaine Pumana. BblunciieHue [AIuMHBI KPUBOW,
IUIOIAAN KPUBOIMHEHHON Tpanmenuu W oObema Ten BpauieHus. Kpusbie B
eBKIMIOBOM NPOCTPAHCTBE, KpUBHM3HA KpuBOM. HecoOCTBeHHBIC WHTErpasbl.
Kputepuii Komm, npusnaku Jlupuxie u AOens CXOAMMOCTH HECOOCTBEHHOTO
UHTErpaa.

@DyHKIMM HECKOJIBKUX MEepeMeHHBIX. MeTrpuueckue npoctpancTa. OTKphIThIE U
3aMKHYTbIe MHOXeCTBa B R" u ux cBoiictBa. HenpepwiBHble (yHKIUH B R
CgoiicTBa (pyHkiuu, 3amanHoil Ha kommakte. Juddepennupyembie GyHKIMU B
JuddepenumpoBanne croxHOH (GyHKUpH. [pagueHT, reoMeTpHYecKHil CMBICI
muddepenmana. YactHele mpon3BoaHbIE U AU((EepeHIIHaTbl BEICIINX TOPSAKOB.
@®opmyna Teitnopa ¢yHKuMM n nepeMeHHBIX. TOYKHM JOKAIBLHOIO SKCTpEMyMa
¢yHkuun n nepemeHHbIX. OCHOBHBIC TeOpeMbl 0 HesiBHBIX (yHKImsax. Cucrema
HesiBHBIX (yHKImit. SlkoOuan, Teopema 00 oOpatHOM 0TOOpakeHUH. YCIOBHBIN
KCTPEMYM (YHKLIUHU N IEPEMEHHbBIX.

Kparubie unterpansl. MaTerpan Pumana Ha n-mepHOM npomexyTtke. Kputepun
Jlebera u J[lapOy wunTerpupyemoctu ¢yskiuu. JlomycTumble MHOXKECTBA U
uHTerpansl Ha Hux. OOmme cBoiicTBa uHTerpana Pumana na MHOxecTBe R
CBeneHne KpaTHOTO MHTerpana K moBTopHOMYy. Teopema @ybOunu. JlBoitHoW
MHTErpal: IPHUBCACHHE K IIOBTOPHOMY, 3dMEHA IIEPEMEHHBIX, IPUIIOKCHHS.
TpoiiHOM HHTErpan M €ro BBIYMCICHHE. 3aMEHAa IEPEMEHHBIX B TPOHMHOM
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uHTerpane. HecoOcTBeHHBIC MHTErpaibl IByX U TpeX MEepeMEeHHbIX. BrraucieHue
TIomaael miockux Guryp. Beruucnenune ooOremMoB Te.

KpuBonuHeHHbIC U MOBEPXHOCTHBIC UHTErpaibl. KpuBonuHelnsi uaterpan 1-ro
U 2-r0 pona. YcIOBHUA HE3aBUCUMOCTU KPHUBOJIMHEHHOIO MHTErpajia OT IyTH
unrerpupoBanus. @opmyna ['puna. Gopmyna Octporpaackoro-I'aycca. @opmyna
Crokca.

OneMeHTbl Teopuu nonsi. CkansipHble M BEKTOpHble mnofsA. [ paguent,
AUBEpreHuus, wupkymsius, porop. Crneuumaneubie nons. OOparnas 3agaua
BEKTOPHOTO aHAJN3A.

Yucnoseie u (ynxuuonanbabie paasl. Kpurepuit Komm. OcHoOBHBIE cBOICTBa
cxomsmuxcst psanoB. Ilpusnaku cpaBuenus, [lamambepa u Komm cxogumoctu
pA0B ¢ HeoTpuuareabHbIMM wieHaMu. Wuterpanpeeii npusHak Koo
CXOAMMOCTH psfa. AOCOmIOTHasE M YCJIOBHAas CXOAMMOCTh psanga. [Ipu3Hak
Jleitbuuna cxomumocTH 3Hakodepeaymomerocs psiaa. CBoOHCTBA  CXOISIIMXCS
psanoB. Teopema Pumana. Ilpusnakm AGens u [Jupuxme. Ilotoueunas wu
paBHOMEpHasi CXOAUMOCTh (hyHKIMOHANbHOTO psga. Kpurtepmii Komm, npusnak
BeiiepmTpacca. CBolicTBa pABHOMEPHO CXOASAILMXCS PSAJIOB.

Crenennoit psin u ero cBoiictBa. Psn Teitnopa. Pasnoxenue GyHKIMU B psj
Teitnopa.

Panel @ypoe. CsoiictBa psana Pypee. HepasencrBo beccens. Cxomumocts B
cpeaeM. TpuroHomerpuueckuii psig @ypbe U ero cBoucTBa. PasnoxeHue
byukuuit B psag Dypbe. Teopema upuxse. [Ipunuun nokanusanuum Pumana.
Merton cpennux apudmernueckux cymmupoBaHus psjga Dypee. Teopema
Betiepurrpacca. Murterpan @ypse. [IpeobpazoBanne Oypoe.

(b depennranbHbIe ypaBHEHUS

Juddepenumansupie  ypaBHEHUS — NepBOro  mnopsaka.  MHTerpupoBaHue
nudpepeHIanbHbIX YPaBHEHHH C pa3aensoIUMUCS MEPEMEHHBIMHU.
WnrerpupoBanne ogHOpoAHbIX aupdepeHunanbHbIX  ypaBHeHUH.JIMHEHHbIC
nudepeHanbHble  ypaBHEHUs 1-ro mopsaka. YpaBHEHHMsI HE pa3peliéHHbIC
OTHOCHUTEJIbHO Mpou3BOAHONH. OOnmii MeTon BBEACHHS MapamMeTpa. YpPaBHEHHUS
Jlarpanxa u Knepo.

Teopembl cyuiecTBOBaHUS M €AMHCTBeHHOCTU. YcnoBue Jlunmmma. Teopema
CYLIECTBOBAaHUS M EJMHCTBEHHOCTH pelleHus 3agaud Komm B OrpaHuyeHHOU
o0nacTu 4 B 1OJIOCE.

VYpaBHEHMsI BBICIUMX MOPSJAKOB UM CUCTeMBbl ypaBHeHuil. Omnpenenutens
Bponckoro. JIuHelinbie ypaBHEHUS C TOCTOSHHBIMU KO PHUITHCHTAMHU.

Kpaessie 3anaun. @ynxuus [ puna.

Cuctemnl nuddepennuanpibix ypaBHeHuil. Jluneinsie cuctembl. CHCTEMBI C
MOCTOSIHHbIMU ~ KO3(puiieHTamu. MeTos HeomnpeneieHHbIX KO3 (UIIUEHTOB.
Marpuunast skcrionenTa. Knaccuduxaiust ocoObix Touek. [lepBbie uHTErpasbl.
Henuneiinbie cuctemsl.  YcerouuuBocth 1o JlsmyHoBy. @ynkuusa Jlsmynosa.
Teopema o nepsom npubmmxenun. Teopema JlsamynoBa u YeraeBa. YpaBHEHUs B
YACTHBIX ITPOU3BOHBIX EPBOro MOPAIKA.

TBDpH}[ BepOHTHOCTEﬁ 1 MaTEéMaTH4YCCKasa CTAaTHCTHUKA
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BepostHocTtHOE mnpocTpancTBO. Kiaccuueckoe BEpOSTHOCTHOE MPOCTPAHCTBO.
YcnoBHast BEPOSITHOCTh M HE3aBUCHUMOCTh  COOBITHH, (OpMYJbl  MOJHOM
BepositHocTH W baileca. Cxema bepuymnm, npubnmkeHHsle  (OPMYIIBL,
MOJIMHOMHUAJIbHAS CXeMa.

Ciyuaiinble BenmMuMHBI M uX pacnpenencHus. OAHOMEpHBIC CllydalHbIe
Benn4uHbL. DyHKIMS pacnpenencHus BeposTHOCTEH. OIHOMEPHBIC IMCKPETHBIC
cllyyalHble Beau4MHBL. (OJHOMEpPHBIC HEIPEPBIBHBIC CIIy4aiiHbIE BEJIMYUHBL.
MHoromepHbie CllydallHbIC BEJIMYMHBI Ha MOpUMEpe AByMEpHOW. DyHKIus
pacrpee/ieHUsl BEPOSTHOCTECH JBYMEPHOM CilydyallHOM BeauuuHbL. JI[BymepHbIe
JUCKPETHBIC CllydaliHble BEIUYMHBL.  JIByMepHBIC HeEnmpephIBHBIC CIIydaiHbIC
BEJIMUHHBI

YucnoBble XapaKTEPUCTUKU CIyd4alHbIX BeaM4uH. Maremarnyeckoe OXKuJaHue U
aucrepcust ciydailHelx BennuuH. KoBapuammss u Kod((UIUEHT KOPPEIsLuH.
MoOMEHTBI BBICIIMX MOPSAKOB U APYTUE YHUCIOBBIC XaPAKTEPUCTHKH CIIy4alHBIX
BEJIUYHUH. Xapakrepuctuueckass (QyHKuuss u rnpeoOpaszoBanue Jlammaca-
Crunteeca. HepaBenctBo YeOblmieBa, 3aKkOHbI OONBIINX YHCEN, LCHTpalibHAs
npeaenbHas Teopema.

OCHOBBI MareMaTU4eCKOM CTATUCTUKH. OCHOBHBIC NOHATHS MATEMAaTUYCCKOU
cTatucTuku. OIEHKN HEW3BECTHBIX NapaMeTpOB, CBOMCTBA OLIEHOK, METOIbI
HaXOXKJAeHUS OHEeHOK. CTaTUCTHMYECKHUE TUIMOTE3bl, KPUTEPUH OTHOILICHUS
npapaonoaoous, kpurepuii cornnacus [Tupcona.

e MapKoBCKHE NPOLIECCHI.

o

Crnydaiinple IPOLIECCHI, OCHOBHBIC XapakTepucTtuku. ONpenencHue Cly4anHOro
nporecca, KIacCH(pHUKaIMs CIydaliHbIX MPOLeccoB. YUCIOBBIE XapaKTEPUCTUKU
CIIyYalHBIX MPOLIECCOB

Ilenn MapkoBa Kak [JMCKETHbIE 110 BPEMEHHM MAapKOBCKUE IPOLECCHL
Onpenenenne unenu  MapkoBa. Marpuna  nNepexonHbIX — BEPOSATHOCTEH.
BepositHocTHOE pacnpenenenue. Knaccupukauums cocrosauil uenu Mapkosa.
Kanonunueckuii Bua uenu Mapkosa. HucinoBbie xapaxkrepuctuku. [IpenensHoe
pacnpenenenue uenu Mapkosa.

Mapkoeckue mnpoueccel. OmnpeneneHue MapKOBCKOIO — Ipoiecca, Marpuia
HEPEeXOAHbIX BeposTHOCTEH. IIpuMepsl MapKOBCKHX IMPOLIECCOB: MTyaCCOHOBCKHM
nporece, Mporecc YUCTOro POXKACHHUS, Mpoluece pokiaeHus u rudemu. Marpuua
HMHTEHCUBHOCTEH mnepexonoB. Juddepennuansusie ypaBHeHuss Kommoroposa-
Yenmena. BeposaTHOCTHOE ~ pachnpeneseHHe  MapKOBCKOrO  mpolecca..
Knaccudukanus cocrossHuii MapkoBCcKoro mponecca. [IpenenbHbie BepoSTHOCTH
MapkoBckoro mpouecca. [loctpoenue BiokeHHOM Lenu MapkoBa s
MapKOBCKOTO Ipoliecca.

e Meroabl ONTUMHU3ALMU U UCCIIE0BAHUE ONepaLvil

@]

be3ycrnoBHast ONTUMU3ALUS U IEMEHThl TEOPUH BBITYKIBIX (QyHKImA. OCHOBHBIC
MOHSATUS. U TEOPEeMbl METOJOB ONTHUMHU3ALUN W TEOPHH BBITYKIbIX (DYHKIIMH.
Jlemma @epma. HeoOxonumbie yCIOBUSI ONTUMAJIBHOCTH BTOPOrO MOPSAKA.
Jlocrarounsle  yCIOBUS — ONTUMaJbHOCTH  BTOpPOro  mopsiaka.  Mertoast
MUHUMU3ALMKM [EpBOTO mnopsiaka. Meroa rpagueHTHOro cmycka. MeTtossl
COTPSIKCHHBIX TIPagueHTOB. MeTonbl MUHHUMHU3ALMKM BTOPOro mnopsaka. Metoa



Hpiorona u ero momuuxaruu. Meromsl nepeMeHHOM MeTpuku. MeTos
MUHUMHU3ALIUN HYIeBoro nopsjaka. Cioyuait QyHKIMu ofHOro aprymenta. Meroa
koHurypauuii. Mertoza neopMupyemMoro MHOrorpaHHHUKA.

YenoBHast ontumusanus. Mertog muoxkurteneit Jlarpamxa. HeoOxomumbie wu
JIOCTaTO4YHbIC yCa0BusA dkcTpemyMa. Teopema Kyna-Takkepa.

DNeMeHTbl BapUAllMOHHOTO ucyuciieHus. (OCHOBHBIE TOHSATUSL W TEOPEMbI
BapHALMOHHOTO  ucuucieHus. HeoOXxoammbie ¥ J0CTaTOd4HOE  YCIIOBHE
ONTHUMAILHOCTH.

o ®dusuka
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Mexanuka. Kunemaruka. JuHamuka. 3akoHbBl coxpaHeHus. BpamarensHoe
JBUKEeHHE. [IBHKEHHE JKUKOCTU U ra3a

OnexktpudyectBo u  marHetusM. lloctosuubiii TOK. Ilepemennbiii Tok. Tokx B
pa3nMYHBIX cpefax. DIEeKTpOMarHuTHas HHAYKOHUS. MaruutHoe none. YpaBHEHUs
Makcsemna

Ontuka. 'eomerpuueckast ontuka. BonmHoBas ontuka. WuTepdepenuus crera.
Judpaxius ceeTa. DIeMeHThl KBAaHTOBOM (DPU3UKH.

e ApXUTEKTypa KOMIBIOTEPOB U ONEPALIHOHHBIC CUCTEMBbI
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OcHoBHBIE TOHATHS W omnpexaencHus apxutektypel JBM. I[lpunuumner ¢on
Helimana 1 knaccuueckas apXuTEKTypa KOMIBIOTEPA.

Yposenb apxutekTypsl Koman IBM. CtpykTypa u ¢opmMaTsl MaIMHHBIX KOMaH/I.
SI3pik  HM3KOrO ypoBHs accemOnep. Wucrpykuuu. Omnepannbl. J{UpeKTHBEIL.
Tpancnsauus u 3amyck nporpaMmsl.

HasHaueHue u CTpPyKTypa ULEHTPaIbHOrO mporeccopa. KomaHOHbIA UK
IpOoLEcCopa. DTanbl UCIIOIHEHUS KOMaH] IPOLECCOPOM.

ITpon3BOAUTENBHOCTD LHEHTPAJILHOTO nporeccopa. XapakTepuCTUKH
MuKponporneccopa. CrnocoObl MOBBIICHUS! MPOU3BOAUTEIBHOCTH LIEHTPAIBHOTO
nponeccopa. MuorosineprHocts. OpraHuzanus KOHBEHEPHOTO pekuMa padoThl
nporeccopa.

CucrtemMa M MexaHU3M MpPEpbIBAHUN MUKpompoueccopa. Buasl mnpepsiBaHMiA.
AnnaparHble ¥ IPOrpaMMHBIC IPEPBIBAHUA. YIIPABICHUE NPEPbIBAHUAMU.
YerpoiictBa xpanenuss uHpopmauuu. Kiaccudukanms ycTpoicTB XpaHEHUs
uHpopmaunu. Mepapxudeckas CTpyKTypa MaMsaTH KOMITbIoTepa. JluHamMudeckas u
CTaTUYECKas MaMSTh.

daitnoBast cucrema. 3agaum QaitnoBoil cucremsl. Mmena ¢aiinoB U UHICKCHBIE
neckpunrtopsl. Tumnsl daiinos. [IpaBa goctyna k daitnam. Daiins! yCTpOHCTB.
Cuctema BBOsa-BbIBOAA. 1INHEL, nx xapakrepuctuku. [Toptel. Koutposnepst
MoHonuTHBIE ~OnepauMOHHBIE cuUCTeMbl. Apxurekrypa wMonomutHon OC,
IpUMEpbl TakuX CUCTEM. MUKpOAAEpPHbIE M HAHOSACPHBIC ONEpPALUOHHBIC
CHCTEMBL.

Apxutektypa UNIX. ®aiinel u ycrpoiictBa. Ilponeccel. I[lonsTtue apaiisepos
(hait10BOi CUCTEMBI U UX THIIBL

OcHoBbl MH(POPMAITMOHHON 0€30MaCHOCTH ONepaluoHHbIX cucteMm. Konmeniuu
6e3omacnoctu UNIX. Yrpasnenue rnoibp30BaTeasiMi U MpaBaMu JOCTYIIA.
[Tonsitue nornveckor (aiiyioBoii cuctemMbl. MOHTUPOBAHUE M JEMOHTHPOBAHUE.
dusnueckas opranuzanus (GaiIoBoOH CUCTEMBI.



Cerp B UNIX. CereBas noacucrema. OO0mme npunnunsl pabotbl. [lonstue
coketoB. Turbl cokeroB. Obume npunumbl B3auMoaencTBus OC yepe3 COKeThI.
YnpapieHue Cciayx0aMu ONEpalMOHHOW CHCTEMbI. 3arpy3ka OmnepalnuoHHON
cuctembl. CHCTEMHBIE CITYIKOBI.

e BEIUHCIUTENBHEIC CHCTCMBI, CCTH U TCIICKOMMYHHUKAIIUH

O

0

ApxuTexkTypa ¥ NPUHLMNBI MOCTPOCHUSI CETEH C KOMMYTAallUE€H KaHAJOB MU C
KOMMYTAaIMel MakeToB.

DTaNoOHHAs MOJEIb B3aUMOACHCTBUS OTKPBITBIX CUCTEM. IIOHATHE O TMPOTOKOJIE U
MeKypoBHeBOM uHTepdeiice. CeTeBble MNPOTOKONBL: (PU3HUECKUN YpPOBEHb,
KaHAJIbHBIH YpPOBEHb, CCTEBOM ypOBEHb. IIpOTOKOIBI BEpXHUX YpPOBHEH:
MPUKIIAIHOM, NPEJICTAaBUTEIIbHBIN, CEAHCOBBIN U TPAHCIOPTHBINA YPOBHH.
[IpuHUMOBI MOCTPOEHUS OCHOBHBIX THUIIOB CETEH TEIEKOMMYHHMKauuil. Pexum
acuHxpoHHod mepenadn (ATM) B I[IUPOKOMONOCHBIX HU(MPOBBIX CETHAX,
BUpPTyaJbHbIC NYTH W BUPTyasibHble KaHanel. {uppoBas cerb ¢ uHTerpamuen
cinyk0, apxurekrypa certu, 0a30Bblii Meron mgoctymna. [Iporokon SIP. Tunsr
cepBepoB, cooOmenusi, anpecanuss. CeTH COTOBON  MMOJBHIKHOH  CBSI3U:
apxutekTypa cetd GSM, npuHIUIBI TPEIOCTABICHUS YCIYT MOIb30BaTEIISAM.
DBomolus ceTed TenekoMMmyHukanuid. Odmme noustus o cersix 3G, 4G, 5G u
6G. Mertonbl mOBbIIIEHUS HHEProdPHexKTUBHOCTH B OECHPOBOIHBIX CETIX
NOJABUKHOH  CBA3U.  [IporpaMmMHO-KOHGUTYpUpyeMble  CETH. TeXHOIOTHS
BUpPTyadu3aluu ceTeBbIX (yHKIMA. TexHOIOrms y3KOMOJIOCHOTO HHTEpHETa
BEIICH. €XHOIOTUSI HAPE3KU CETEBLIX PECYPCOB.

OcHOBBI TOCTpOEHHSA Mopene  (YHKIMOHUPOBAHHS CHCTEM M CeTe
TenekoMmyHukanui. [loHdarne o nokasarensx KadecTBa OOCHY)KHBaHUS U
BEpPOSITHOCTHO-BPEMEHHBIX Xapakrepuctukax. Iloctpoenue npocreiniein moaenu
00CITy’)KMBaHUS BbI30BOB B COTE CETHU MOABIKHOH CBSA3H, OMHUCAHUE MOJCTH B BH/IE
cucreMsl MaccoBoro obcmyxusanus M/M/C/0. Iloctpoenune mpocteiimeii Mmoaenn
(YHKUMOHMPOBAHMSI KaHala NepeAad IaHHBIX, ONUCAHWE MOAETH B BHJE
CHCTEeMbl MaccoBoro obcnyxuBanus M/M/1/~.

e  OcHoBbI HHGOPMAITMOHHON 0E30MaCHOCTH
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OcHOBbI  0€30MacCHOCTH CETEBBIX MH(OPMAIIMOHHBIX TEXHOJOTUH. (OCHOBBI
0e30macHOCTH  CeTeBbIX  MHPOPMALMOHHBIX  TexHojoruil.  [lpumenenue
MEKCETEBbIX 3KPAHOB JUIs 3a1UThI KOPIIOPATUBHBIX CeTEl

3ammra nH(pOpMAMK B COBPEMEHHBIX ONEPALMOHHBIX cucTeMax. [IpakTuueckue
BOIMPOCHI 3aLIUTHI ONIEPALIMOHHBIX CHCTEM

Kpunrorpadus. Kpunrorpapuueckune npuMUTHBEI KW MeXaHU3MbL. (OCHOBBI
HH(PACTPYKTYpbl OTKPHITHIX Kitoueil. [IpoTokosisl ayTeHTHGHKALUHT

e PersiimonHbIE 0a3bl TaHHBIX
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OcnoBubie nonsitus 0 0azax ganHeix u CYBJl. Kparkuii ucropuueckuii ouepk
passuruss  CYBJl. Mopgenn  panHeix. PensiumoHHass  MoOAenb  JaHHBIX.
Konnenryansnoe mopenuposanue bJl. ER- u EER-guarpammel. Pensiimonnoe
monenupoBanue b/l Ilepesog ER- u EER-monenu B pensiiMOHHYH) MOJEIb.
Hopmanuszanusi pensiiiioHHbIX Tabnui. 1-1, 2-s1, 3-1 HOpMmanbHbIe (HOPMBL
Hopmanbnas dopma boiica-Konna.
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Pensiiimonnast anrebpa Kak MaTeMaTUYeCKHil sI3bIK paborhl ¢ Tabmuuamu B/
OcHOBHbIC Omepanuu peasuuOHHON anreOpsl. Hamucanue 3ampocos cpeacTBaMu
PENISIIIMOHHOM anreOpsbl.

[Monsite o s3pike SQL kak O s3bIKe 3aMpOCOB K PENALMOHHBIM 0a3aM JIaHHBIX.
OcHoBuble BO3MOKHOCTH sA3blka SQL. OcnHoBuble onepauun rpynnst DML no
BbIOOpKe AaHHbIX. Onepauuu, CBA3aHHBIE C TPYNIHPOBKONW W BBIYUCICHUEM
arperaTuBHbBIX (QYHKIIHA.

Cucremsl YIpaBICHUA Oazamu JaHHBIX
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OcnoBueie Mopenu fganHbix CYDBJl. Pasnuuus koMMEpuecKMX U OTKPBITBIX
muuens3uil.  OcHoBHble cnocoObl  goctyna kK bBJ[.  Pensiuuonnass Mozens.
JlokymenTHast Mojens. Moaens kimtou-3Hadenune. ['padosas momens. MuaexkcHas
mopens. Wide-column mopens.

OO0mue KoHUENUUHU, MOHATHS U 1pobnemsl pa3nudHbiX BUA0B CYBJ/[. OcHOBHBIC
TUMBl JAaHHBIX. TpaH3akuuu. YPOBHH M30SILMM TpaH3akuui. [peBoBuaHbIC
uHaekcsl. [lonHorekcroBbie nHAEKCHL. ['e0 nHaekesl. JKypHanbl. fI3bIKu 3a11pocos.
[Tnanbl BeImonHeHus: 3anpocoB. Kypcopsl. BeprukansHoe wMacmrabupoBaHHe.
[opuzonransHoe MacmrabupoBanue. I[llapaunr. Beicokas moctynHocts. CAP-
teopema. Jloctyn k CYBJ/] u3 BHELIHUX Cpef.

Pensumonnsie CYB/Il. Ilpeumymecrsa um nepoctarku SQL. Crpykrypa SQL
3anpoca. OCHOBHbIC THUIIbI JaHHbIX B pessiiuoHHbIX BJI. IlepBuunblil Kiirou.
ABTOoMaruyeckass reHepauus — 3HaueHHWe  nepBHUHOro  kimwouda.  [IpusHak
YHHKaJIbHOCTH 3HaueHus nosd. Co3jgaHue, W3MEHCHME, yAalleHHe OTHOLLCHUM.
JloGaBnenue, wu3MeHeHue, ymajeHue 3amuceil. Boibopka nmanneix u3 B/l ¢
HCIIOJIb30BAaHUEM YCIIOBUH. BioOKeHHBIE 3amnpochl, arperanus, COEAMHCHMS,
COPTUPOBKH, OTPAHUYEHHS Ha KOJIMYECTBO 3amucell B pesynsrare. OObenuHeHue
u niepeceuenus pesyiastaroB. Exists, all, any, in. Co3nanue, n3MeHeHue, yaaieHue
M UCHOJIB30BAHUE BHCUIHUX KJIOYCH, OCHOBHBIC TMPUHLHUINBI HMX padOTHL
Wcnonb3oBanue unaexkcos. O0mas nHopManyst 0 MpoUeAyPHbIX PaCIIUPEHUSIX.
Tpurrepsl. [Ipeacrasnenus. Kypcopsl.

Hepenauunonnsie CYB/l. ba3zoBbie npuHIUIIBI padOThI ¢ JaHHBIMU B JIOKYMEHTHBIX
CYB/, xmou-3nauenne CYBJl, rpadossix CYBJl, nouckoBeix CYB]l, wide-
column CVYB/I.

Kubepbe3onacHoCTh npeanpusTus

0

Oobecnieuenne kubepOesomacHocTH npeanpusitus. OCHOBHBIC METObI 3AIUTHI
ceTel CBsI3W Mpeanpusatus. MeToasl mpenoTBpaimieHus kubeparak Ha 0asze BeO-
ceru B npeanpusitum.  [lpouenypa  pearupoBaHus ~ Ha  MHIMJICHTBI
kubepbOezonacHoctu. [Ipumenenue onepatuBHoON nHGopMauu 00 yrposax.
Ounenka  puckoB  kuOepOesomacHocTH — mpeanpusitusi.  Vcnonws3oBaHue
CTPYKTYPUPOBAHHOTO  mpezacTaBieHus uH@opmanuu o006 yrpozax STIX.
[Tokazarenu pucka B oOmactu kubepOe3omacHocTH mnpeanpusTus. OneHka
0€30MacHOCTH B CETAX CBSA3M MPEANPUATHS. YIyqIIEHHE BOCHPHUATUS KIHEHTAMHU
nokaszaresiei 6J1aroHaIe:KHOCTH BeO-caiTa npeanpusiTus.

OcHOBBI TPOrpaMMHUPOBAHUS
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[IporpamMupoBanue TUNOBBIX  anroputmoB. OmnpeneneHue M CBOUCTBA
anroput™Ma.. bazoBeie Tumbl gaHHbIX. Orneparopsl: BBOJ/BBIBOA, MPUCBAaUBAHUE,
YCJIOBHBIH, BbI0Opa. OnepaTopsl: LUKIIbI, HTEPALIUsL.

OcHOBBI  CTPYKTYypHOro nporpammupoBanuss. (COCTaBHBIC THIBI JAHHBIX.
MaccuBsl. Pabora ¢ mMaccuBoM: momck, coprupoBka. Marpuusl ganHbeix. Pabora
co ctpokamu. Pexkypcusi. Ykazarenu u (yHKIIHH.

e (OOpaboTka JaHHBIX U BU3YyaIU3aALUs

@]

Python. ®yukiuu. Crtpoku. Perymsipubie Boipaxenus. Crucku. Koprexwu.
Cnopapu. Cuerunku. MuoxectBa. CnyuaitHocTs. [loToK — ympaBneHus.
HUctunnocts. CoprupoBka. Kitacesl. TectupoBanue u  MHCTpyKLus —assert.
@dyHkuus zip U pacnakoBka aprymeHnToB. [lepemennsie args u kwargs. AHHOTaLUs
THUIIOB.

Matplotlib. I'paduxu u quarpammsi.

Pabora ¢ panHbiMH. PasBenpiBaTenbHbIM aHanmu3 JaHHbIX. lIpumMenenue
TUMH3UPOBAaHHBIX HMMEHOBAaHHBIX Koprexkeil. Kiaccel mannbeix —dataclasses.
Ouuctka u xoHBeprupoBaHue. OmnepupoBanue pganueivu. [llkanuposanue.
CHMXEHHE pasMEPHOCTH

e Texnonorust nporpaMmMupoBaHus

o

o)

0

JluHamMu4eckue CTPYKTYphl JaHHBIX: CIHCKHU, OYEpenH, CTeKH, aepeBbs. OOmrue
CBOWCTBA AMHAMUYECKUX CTPYKTYp JaHHBIX. CIIHCKU: OJHOCBS3HBIC, ABYCBSI3HBIC.
Crexu: onepauuu B ctekax. OQuepenu: HUKIMYeCcKas ouepean. Jlepesbs.
[TpuHUMIIBL  0O6BEKTO-OPUEHTUPOBAHHOIO MporpammupoBanus. Hcnonb3oBaHue
kinaccoB B sa3bike C++. Ompenenenue knacca. OOwbektnl kinacca. Co3gaHue u
YHUUYTOXKEHUE O00bekToB kiacca. KoHerpyktopel u  nectpykrtopsl. [lpaBuna
npeodpasoBaHus yKa3aTeJeH. Wunnmanusanus 0OBEKTOB. Otnnuus
MHULHATU3alu OT npucBamBanus.  CnocoObl peanu3anuy  HHKANCYMSINH.
OyHkuuu-31eMeHTs! 1 QyHKIMU-ApY3bd. CTaTnueckue 4ieHbl 0OBEKTOB Kiacca.
BrnoxeHHbIE U JIOKATIbHBIE KIIACCHIL.

HacnenoBanue B 00BEKTHO-OPHEHTHPOBAHHOM NPOTrpaMMHMPOBAHUU. ba3oBwlil 1
NpOU3BOAHBIN Kiacchl. [IpaBuia gocrtynma K 3jeMEeHTaM MPOM3BOJHOIO Kiacca.
Hepapxus knaccoB. OAUHOYHOE U MHOKECTBEHHOE HacienoBanue. OcoOCHHOCTH
JOCTyNa MpH MHOXKECTBEHHOM HacnenoBaHuu. [loiHblE OOBEKT KOHEUYHOIO
NPOM3BOJHOTO Kinacca. Bupryanbabie 6a30Bbie Kiaccsl. Bupryanbubie GyHKIUN.
[labmonsl knaccoB u ¢yukiuii. HacnenoBanue mabiaonnbix kiaccoB. [Ipasuna
OTOX/IECTBICHUS MapamMeTpoB mrabmona. IlpuMenenne mabnOHHBIX KJIACCOB IS
CO3aHMUs KOHTCHHEPHBIX KJIACCOB.

e (CHOBBI aHaMKU3a OONBIINX JAHHBIX

o

O

A

L

bonbime JgaHHbBIE — OCHOBHBIC MOHATHSA M 3aAadd. MeToabl M HWHCTPYMEHTBI
aHanmm3a OONBIINX JAHHBIX.

[Taker R. Onepauuun Hax pa3snuYHBIMU IEPEMEHHBIMY, IPOCTEHIIAs MATEMATHKA B
R. Omneparopsl nukna u ycinosusi, co3nanue pynxumii B R. Knaces! nannsix B R.
BBox u BbiBOI naHHbIX B R. ['paduka B R.

[Maketsl u (ynxkiuu B R, ucnonb3dyemble B aHanmu3e OOMbIIMX JaHHbIX. [laker
bigmemory — co3ganue, XpaHeHue, JOCTyn U 00padoTka CBEpXOOIBIINX MATPHIL.
Coznanue oObekTa kinacca big.matrix. Onepauuu Hag o6bexroM. [Taker BGData —



aHAIN3 JIaHHBIX, CBA3AQHHBIX C TCHOMHBIMH HCCIIeOBaHUSIMHU. [lakeTsi
bigSurvSGD u bigstatsr.

OCHOBBI MAIIMHHOTO O0Yy4eHUsI M HEHPOHHBIE CETH

£}
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ba3oBele MeTOnBl KIacCH(DHKALMU H  PErpPecCHu. Jlornueckue MeToabl
kraccupukanmu. MeTtpuueckue metonbl knaccupukanuu. JluHelHble MeTOIbI
kiaccuurkanmu. MeTon OHOpPHBIX BEKTOPOB M JIOTMCTHYECKAs PErpeccus.
Metpukn kadectBa kinaccudukany. Jluneiinas perpeccus. Ilonmxenue
Pa3MEpHOCTU U METOJ IVIABHBIX KOMITIOHEHT.

Pacmupenue npeacTaBieHUus O METOAax MaluMHHOro oOyueHust. Kommosunuu
anroputmoB. He#ponnsle cetu. Kiacrepusauus u Busyanusauud. Yactuunoe
oOyueHue.

I/IHTCJ'[J'ICKTyaﬂbeIC CHCTEMBI

o

[lonatue wuntemiekryansHon cucrembl (MC). Heropus passutus HC.
Apxurektypa, ocHOBHbIe mpodnmembl MC. Jloruka mnepBoro mnopsiaka Kak
dopmaneHas Momenb paccyxaeHuil. Knetouneie aBroMaTsl, MOJENU JKHU3HU H
cmeptu. TeropmuTtsl. ABTomatsl Kayddmana.

Mopenu 1 MeTO/bl UHTEIIEKTYaIbHBIX cUcTeM. MoJienu npeicTaBiaeHus 3HaHHiL.
CemaHnTuueckue ceTu, Ha3HauYeHHe, npumepsl. OpeliMbl, HA3HAUYCHUE, TTPUMEPBIL..
[IpogykunonHasa cucrema, CTpPyKTypa W cxema paOOThl. DBPUCTUYECKHUE
AJITOPUTMBI (KpUTEpUH TOUCKa peuieHus). [IpaBuna 1uis pemieHust urpel B BOCEMb.
DKcnepTHasi CUCTEMa, CTPYKTypa M Ha3HaueHHUE ee Moayseil. MeToasl cpaBHEHUs
3HaHUN HKkcneproB. Meroa pesomouuid. JICM — meron aBTOMaTH4YecKOro
HOPOKICHUS TUIIOTES.

Metonbl  pacno3HaBanusi oOpa3oB. [locranoBka 3amad  kiaccuUKAMU
(pacrio3HaBaHusl) MW KiIacTepu3alud OOBbEKTOB. MeToabl KiacTepu3aluu |
K1accuUKaluy, OCHOBHBIE BHUABL, O00NAaCTh TNPUMEHEHUS, OTPAaHUYCHHUS U
HepocTarku. [IpocTpancTBo npusHakoB. Meper Onm3ocTy U paccrosHus. MeTpuku
EBkimuna, Maxananobuca, JKypaeneBa, Xemmunra. OO0oOmieHHas MeTpuUKa
EBknuna - MaxananoOuca u ee cBOCTBa.

HckyccTBeHHBIE HEHPOHHBIE CETH. IloHATHE MCKYCCTBEHHOM HEMPOHHOH CETH
(MHC). Obnacts npumenenuss MHC. Mozaens MCKycCTBEHHOTO HeiipoHa. Bumbl
aktuBaiuoHHbIX  QyHkumit. [Ipobnema XOR. Ilepuentpon Po3zenbnarra.
Crpykrypa HWHC Xemmunra, Xondwunma, Koxonmena. Ceru npsmoro
pacnipoctpanenus. Hactpoiika no merogy oOparHOro pacnpoCTpaHEHHUs OLIUOKH.
[lpaktnueckue mnpumepsl wucnonb3oBanuss MHC (pacmo3naBanue nui 1o
dororpadusam, kiraccuduKaius CTENEHU TSHKECTH 3a00IeBaHu ).
WnTennekryanpHble  cUcTeMbl  ynpasiaeHus. [loHstue U apXurTekrypa
MHTEJUIeKTyanbHOW  cuctembl  ympasinenuss (MCY). HCY  OecniunorHOro
nerarensHoro anmapara (BITJIA). CraOwnm3anus TpaeKTOPHOTO —JBHIKCHHUSI
BIIJIA. Pemienue 3amauu AMHAMUYECKOro mniaHuposanus AsukeHust bIIJIA no
3aJJaHHOMY MAapLIpyTy Ha OCHOBe IpaBui. Pemenue 3agauu BeiOOpa mapiupyta
BIIJTA BEHI€PCKUM METOJOM. Peinenue 3a1a4u KOMMUBOSIKEPA.
AHTaroHUCTUYECKHE WIPBl TpeciIeIOBaHUs-yOeranus, CTpaTerudl MOBEICHUS
UrpokoB. Pentenue 3a1aum npeciae1oBaHus LelH.

Komnerorepnas anrebdpa
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Oo6mas anreOpa. AnreOpandeckue CTPYKTYPbI, MOHOW/IbI, TPYIIbI, MOATPYIIIbI.
aBTOMOP(HU3MBI, KOIbLA, HCalbl, MO, MPUMEpPhl KOHEYHBIX MOJeH, JTUHEHHBIe
NPOCTPAHCTBA, MOAYIH, anreOpbl. AnreOpbl MHOTOWIEHOB, MOTMHOMHAIbHBIC
KOJbIIA. JETMMOCTb, €BKIMOBEI 00IaCTH, MOTMHOMUAIBHBIC KOJIbIA HAJl MOJISIMHU.
HenpuBoaumble MHOTOUYICHBI, TeopeMa 00 OIHO3HAYHOM PA3JIOKCHUM IJIs
MHOTO4YJICHOB, KOMIUICKCHBIC KOPHH M3 €IUHHIIbI, IPUMUTUBHbBIC KOPHU, KPYTOBBIE
MHOTO4JICHBI, BhIYUCIeHUE QyHKIMK Difnepa.

OCHOBBI KCIIOJIb30BAHUSI CHCTEMbI KOMIBIOTEpHOU anredpsl Maxima. Cunrakcuc
BXOJHOTO S3bIKa CHUCTEMBI, 3a7a4d SJIEMEHTApHOM W BBICIIEH MAaTeMaTHKU B
cucreMe Maxima. AHaJIMTHYECKOE H YHCICHHOE WHTCTPHPOBAHHUE B CHUCTEME,
npeoOpa30BaHKe CTENEHHBIX PSA0B, UHTEPHOIH B cucteMe Maxima. Pemenue
muddepeHIManbHBIX ypaBHeHHH B cucteMe Maxima, nmoctpoeHue rpa@ukoB B
cucreme KA Maxima.

Anroput™mbl  KOMIBIOTEpHOM  anreOpbl.  OOmme cBeaeHHs O  CHCTEMax
KOoMIbIOTepHOH anreOpel. [IpoGnema mpencTaBlIeHUs MAHHBIX, MPEICTABICHUS
palMOHANBHBIX (YHKLIMN, TPEACTABICHUS MATpPUL], MPEICTABICHUS PSIOB.
[lonnHOMMANbHOE YHOPOIIEHUE, MOMAYISPHBIE METOABL. P-aJAMYECKHUE METO/IbI,
0030p CBOOOAHO PacHpOCTPAHAEMBIX M KOMMEPYECKHUX CHUCTEM KOMIIbIOTEPHOU
anreOpsbl.

e KoMmbroTepHas reOMeTpust
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Ocnosubie Oubanorexku: NumPy, Matplotlib, SciPy

JBuxeHus Ha ninockoctu. Tpancnaauuu. Bpamenus. OtpakeHus.

Konnueckue ceueHuss M UMKIOMAANbHbIE KpuBble. ONTHUMHU3UPOBAaHHBIC
QITOPUTMBl BBIYMCICHUS TOYCK KOHHUYECKUX CedYeHUH. Bbluucnenue Touek
LUKIOUJIAIIbBHOM KPUBOM Ha OCHOBE BpallleHud okpyxkHocTted. Co3nganue
aHumanuu ¢ nomouisro FFmpeg.

Kybnueckne crmaitael. Crmaitael  Dpmura. WHTepnonanuy NOJIMHOMaMHU
BBICOKOTO mopsiaka u 3(dexr Pynre. PasnoBuanOCTH KyOMHECKHX CIIaiiHOB.
Kapaunanbueit  cmmaitH. TCB-cnnaiin.  KyOuueckuit  craiin c

JIOTIOJIHUTEIbHBIMH TPAHUYHBIMH YCIOBHUSIMU.

Kpussie besbe. [lonmunombr bepuimrreiina. Marpuunbsie GopMyiibl 11 KPUBBIX
besbe. Anroputm ae Kactenbxo. AHUMAaIUs IBUKEHHS OMTOPHBIX JIOMAaHHBIX.
[Tonronka xpusbix bespe. Paumonanbusie kpusbie besbe. [loaronka kxpusbix
besbe. PannonansHeie kpussie besbe.

B-cnnannel. basucel B-cnnaiinoB. Buasl y3noeix BextopoB. [loaronka B-
crinaiiHoB. NURBS-kpuBsie.

e Anroput™mbl MalIMHHOU rpaduku U 00paboTKK U300pakeHn

O

CpenctBa BHU3YaJbHOTO OTOOpPa)KCHHS, XapPaKTEPUCTHKU HM300paKeHWH WU
IIBETOBBIC CUCTEMbl. BHIbl NaHHBIX, MpeAcTaBiIeHHbIE B (hopMe H300paKeHUs.
Knaccudukanus 3agad mammaHON rpaduku. TexHudeckue cpecTsa BU3yaaIbHOTO
otoOpaxkenus. llBeroBele cuctembl. [ucTOrpaMMa TOHOBOTO HM300paXKEHHUS.
Marpuiia coBmecTHO#t BcTpeuaemoctd. Dopmartel  rpaduueckux  (aitios.
CrniocoObl XxpaHeHus U ciKaTus rpadudeckoil nHpHOpPMaIIUH.
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Anroputmel  00paboTkm  w300pakeHwil.  BblpaBHHBaHME  THCTOrpaMMbl
u3o0paxenus.. JluneiiHast u HenuHeiHas (uiabTpanus w3o0paxeHuii. MeToss
BOCCTAHOBIICHUS M300PaKESHUS TIO TPOCKIIHSIM.

ANTOPUTMBI TIOCTPOCHUSI HU300pAKEHUN JABYMEPHBIX M TPEXMEPHBIX OOBEKTOB.
HWcnonp3oBaHue NpUMUTHBOB [UI NOCTpOeHUs rpadudeckux odpasos. KapkacHas
MOJIe/Ib MOBEPXHOCTU TPEXMEPHOrO Tena. ANTOpUTMBI yJAJICHHUS HEBHIUMBIX
auHui.. IlocTpoeHue peanucTUUecKux H300paKEHUM METOAOM TPAacCHUPOBKHU
nyueit. [locTtpoerne TOHOBBIX H300paKeHH METOITAMU 3aKPACKH.

Anroput™mbl aHanu3a uszoOpaxeHuii. CerMeHTalUs TOHOBBIX H300paKEHUN.
Hcnonp30BaHUuEe TETPAPHOTO JEpeBa Ul aHAW3a H300pakeHUU. ANTOPUTMBI
HOCTPOEHUS! KOHTYpa. ANTOPUTMBI NPOPEKUBAHUS. ANTOPUTMBI 3allOJIHEHUS

KOHTYpa.

BreruucnurensHbie METOObI
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Untepnonsiums.  [loctaHoBka — 3ajaum MHTEPHONALMM,  UHTEPHIONSALINS
nonuHoMaMu. MHTepnonsunonusii nonuHoM B (opme Jlarpamxka. Ouenka
MOrPeNIHOCTH UHTepronsauuu. MiHTeprnonsunonsslii nonuHoM B popme Herotona.
UYucnennoe  umHTerpupoBanue.  KBagparypuele — (OpMyIbl  YHCICHHOTO
MHTErpupoBaHus: (opMmyna MpsSIMOYTOJIbHUKOB, (hopMmyna Ttpameuwmii, dopmyna
Cumncona. Ksagparypueie (opMynsl HWHTEPHOISIMOHHOTO THIA, OLIEHKH
HOTPENIHOCTEH, COCTaBHBIC (JOPMYJIBL.

Uucnennoe pelicHue (010 Annpokcumanus KOHEUYHO-Pa3HOCTHBIX
npou3BOAHbIX.. Meton Diinepa, meron Pynre-Kyrra BTOporo mopsika, OuLeHKa
touHocTu. Meron Pynre-Kyrra uerBeproro mopsiaka, meron Anamca. Pemienue
TPaHUYHBIX 33/1a4 11 OOBIKHOBEHHBIX AU depeHInaTbHbIX YPaBHEHUI.

Mertonbl peieHusi OCHOBHBIX 3a/1a4 JuHeHHoW anreOpbl. Meron Taycca. LU —
pasnokeHuie. MeTon NPOTOHKM ISl CHUCTeMBbl JIMHEHHBIX —anreOpandyecKux
YPABHECHMI C TpeXJMaroHajbHOM Marpuueit. Paznoxenue Xomecckoro ams
CaMOCOTIPSKEHHON U TOJOKUTENIBHO ONpeeaeHHON MaTpulibl. HOpMBI BEKTOPOB,
HOpPMBI MATpHUL U ONEPaTOpOB, IKBHUBAJICHTHOCTH HOPM, COITIACOBAHHOCTH HOPM,
o0ycloBieHHOCTh MaTpuil. Meton mpoctoil urepannu. HesBHble UTepanoOHHBIC
METO/ibl, METOH 3eHeis, METO/ BEPXHEH pellakCaluu.

Maremarudeckoe MOACITMPOBAHUC
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KonebarenbHble CHCTEMBI.

YCTONYMBOCTE.

[Tpumepsl OCUULIITOPOB B (PU3UKE, XUMUU, OHOTOTHH.
HeaBTOHOMHBIE CUCTEMBL.

JInHAaMUYECKUI Xaoc.

Mozens npbIraroiero mapHka.

Mozaens Uepnasckoro.

NmutaunoHHOE MOAEIUPOBAHUE

O

A

L

Wmutanmonnoe wmoxenupoBanue B NS-2. OcHoBbl pabothl B NS-2: obmiee
ONMCaHWe, CIHUCOK HEKoTOphix Komauxa. Daitn tpaccupoBku. NAM. Xgraph.
Gnuplot. AWK.

Kommnonentnoe wmopnenupoanue. Scilab, mnomcucrema xcos. OpenModelica.
[TonsTHe JgUHAMUYECKOW M COOBITUHHO-YIPABIIEMOM CHCTEMbI, THOPU/IHBIC



cucteMbl. lIpMHIMIBI  KOMIIOHEHTHOIO  KOMIBIOTEPHOIO  MOJEIUPOBAHUSL.
Hepapxuueckue cuctembl. bioku u cBi3u Mexay HUMH. OpHEHTHPOBaHHBIC U
HEOPHEHTUPOBaHHbBIE O10KM U cBsi3u. HesBHbIE B3aMMO/IeHCTBIUS KOMIIOHEHTOB.
CereBble Mozenu U cuaxponusanus coobituil. Cetu IleTpu. OCHOBHBIC TOHATHS
u onpexencHus. [Ipumenenue cereil [lerpu kK MOAEIMPOBAHUIO MPOTrPAMMHOTO
obecrieueHus. 3aa4u CUHXPOHU3AlMK. 3ajauu ananuza cered [lerpu. Metomst
ananuza cereii [lerpu. OcHossl pabotsl B CPN Tools.

MopnenupoBaHue CHCTEM MAacCcoOBOTO OOCHyXMBaHMST ¥ (DYHKIIMOHAIBHBIX
npoIeccoB. JIMCKpeTHO-cOOBITUIHBIN MOAX0 K MomeaupoBanuto. [IpobremHo-
OpUEHTHPOBAHHBIH s3bIK U mporpammuas cpena GPSS/PC. OOmue npuHIUIBI
MOAETUPOBaHHUS MH(OPMAMOHHBIX U BBIMUCIUTEIbHBIX mpoueccoB B GPSS/PC.
ba3oBbie cBeeHHsI O cHCTEeMe: OOBEKThI, IEPEMEHHbIC U BBIPAKEHHS, (YHKIIUH.
Monens cuCTEMBI: MOIEIBHOE BPEMSl M CTAaTHCTHKA. BHYTpeHHssA OpraHusaius:
CIMCKHU M 001Iasi BHYTPEHHsS IOCIE0BATEIBHOCTh COOBITUN. DIEMEHTHI A3bIKa
mozpenupoBanus GPSS/PC. Cpema wmogpenupoBanuss GPSS/PC:  omneparopsi,
KOMaH/Ibl YIIPaBICHUS, MHTCPAKTUBHOE B3aUMO/ICICTBHE.

e Teopus aBTOMATOB U (HOPMAJILHBIX SI3BIKOB
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dopmanbHble A3BIKM M TpamMMaTukd. DopMmanbHBIE S3BIKH U CIIOCOOBI HX
orucanus. Popmansueie rpammaruki. Knaccudukaums GopManbHBIX S3BIKOB U
rpamMMaTUK 10 XOMCKOMY.

Perynsipusle rpaMMaTuKyU U KOHEYHBbIE aBTOMaThl. [ToHSITHE KOHEUHOro aBromara.
CrnocoObl 3amanus (YHKIMHM TEpeXoAoB. ANITOPUTM MOCTPOCHUS KOHEUYHOTO
aBTOMaTa IO peryaspHod rpammaruke. Teopema 0O  CyLIECTBOBAHHUHU
JCTCPMUHUPOBAHHOIO  KOHEYHOIO  aBTOMATd, HKBUBAJCHTHOIO  3aJaHHOMY
HE/ICTePMUHHPOBAHHOMY KOHEYHOMY aBTOMATY.

[TonsiTHE KOHEYHO-AaBTOMATHOIO A3BIKA. 3aMKHYTOCTb KOHEYHO-aBTOMAaTHBIX
SI3bIKOB OTHOCHUTEJIBHO TCOPETUKO-MHO)KECTBEHHBIX ONECpAaLUi M Omepanuil Haj
si3pIkaMu. JlemMa 0 paspacTaHuu JUIsi KOHEYHO-aBTOMAaTHBIX SA3BIKOB.

Perymsipabie s3piku. Teopema 00 SKBHUBAICHTHOCTH KJIACCOB PErYJSIPHBIX H
KOHEYHO-aBTOMATHBIX SI3bIKOB. MUHUMAaJIbHBIC aBTOMAThl. AJITOPUTM YCTPAHECHUS
HEIOCTUKHUMBIX COCTOSIHMM KOHEYHOTO aBToMara. AITrOpUTM OOBEAMHEHMUS
9KBUBAJICHTHBIX COCTOSIHUIT KOHEYHOI'0 aBTOMATa.

KoHTekcTHO-CBOOOAHBIE TpaMMATHKM W aBTOMAarThl C Mara3uHHOH MaMSATBIO.
HepeBbst  BbiBofa. IIpeoOpa3oBaHusi  KOHTEKCTHO-CBOOOIHBIX — I'DAMMATHK.
Anroput™m ycTpaHeHHs OECHONe3HBIX HETePMHHANIOB. AJTOPUTM YCTPAHEHHS
HEJIOCTHKMMBIX CHMBOJIOB. AJITOPHTM YCTPAHEHHs SIICOJIOH-TIPABUI. AJITOPUTM
YCTpaHEHMs LEMHBIX NOpPaBUI. ANTOPUTM YCTPAHEHHUS JIEBOH (aKTOpH3aAILHH
NpaBHJI. AJITOPUTM YCTpaHEHUs MpsiMOi neBoil pekypcun. Hopmanbhbie dopmbl
Xomckoro u ['peiibax.

OCHOBHBIC CBOICTBA KOHTEKCTHO-CBOOOAHBIX S3BIKOB. JIemMMma 0 paspactaHuu s
KOHTEKCTHO-CBOOOJHBIX $I3bIKOB. ABTOMAaT € MAarasMHHONW MaMSITBIO U €ro
MHCTPYKUUH. CBS3b MEXK/y aBTOMAaTaMH C Mara3uHHOM NamsATBIO M KOHTEKCTHO-
cBOOOAHBIMU sA3bIKaMu. ABTOMAaThl Mypa u Munu.

KOHTEKCTHO-3aBUCUMBIE TI'DAMMAaTHUKUA M JIMHEHHBIC OIPAaHUYCHHBIC ABTOMATHIL.
Hopmaneabeie GopMbl MOHOTOHHBIX TrpaMMaTHK. CBA3b MEKIY KOHTEKCTHO-



3aBUCUMBIMU U MOHOTOHHBIMHU rpamMMaTukaMu. CBONUCTBA KOHTEKCTHO-3aBUCHMBIX
A3bIKOB. JIuHeHHBI oOrpaHu4eHHbIM aBroMar. C(CBA3b MEXKAY KOHTEKCTHO-
3aBUCUMBIMU SI3bIKAMH U JIMHEHHBIMU OTPAHMYEHHBIMHM aBTOMATaMHU.
PexypcuBHBIC U PEKYPCHBHO MEPEUUCIMMbIC TPAMMATUKN U MallMHbl ThlOpHUHTA.
Mammna Tetopunra. [Iporpamma amst Mammssl Teropunra. [IpoGrnema octaHoBKH
MamuHbl ThropuHra. PekypcuBHBIC SI3bIKH. PEKypCHBHO NEpEUUCIMMBbIC SI3BIKH.
CBsi3p MEXKIY PEKYPCHUBHO NEPEUUCIUMBIMU S3bIKAMU M MalIMHAMK ThIOpUHTA.
Knaccer P u NP.

e [IporpammHast HUHKEHEPUSI

A

L

0

OOBEKTHO-OPMEHTUPOBAHHBINA aHalu3 U npoektupoBanue. [lonsitue kinacca u
obbekTa. A3tk UML. [1labnonb! mpoeKTUPOBAHMUS.

ONEeMEeHTbl  KM3HEHHOIO0 ILUKJIA MPOrpaMMHOIO  mpojaykra. AxHamu3 u
NPOEKTUPOBAHME KaK ITambl KM3HEHHOro uukna. MojenupoBanue OusHec-
nponeccoB M aHanu3 TpeOoBanuil. [loHSITHE apXUTEKTYpbI, THUIBI APXUTEKTYP.
Metononoruu pazpadorku nporpamMmmubix cucteM: RUP, MSF u np.

Tunosele pemenuss u CASE-cpeactBa. IlonsiTue TUNOBOro — perieHus
OPOEKTUpOBaHMs. TUNOBBIC pEHICHHS YPOBHS JAHHBIX, YPOBHSI MPUIOKCHMUS,
YPOBHs mpeacTaBieHust U oroopaxenust 1aHHbix. CoBpemeHnHbie CASE-cpencTsa
pa3paboTKu MPOrpaMMHBIX CHCTEM.

e TexHomoruu HUHTCIUICKTYAJIBHOTO aHalln3a JaHHbIX U MPOTrHO3UPOBAHHE

@]

]

[IpenmeTHas obnacth sxkoHOMETpUKH. Moaenu. Tunsl Mmozeneil. TUnbl JaHHBIX.
Mogens nmapHoit perpeccun. Pa3nuuHble acleKTbl MHOKECTBEHHON PErpecCHH.
[logronka kpuBoil. Mertoq Haumenbmiux kBagparoB (MHK). Jluneiinas
perpeccMoHHasi MOJelb C JAByMsl IepeMeHHbIMH. Teopema [aycca-Mapkosa.
JloBepuTenpHbIC HHTEPBAJIBI 1 KO3()()HUIIMEHTOB perpeccuu.

Mopnens mHOkecTBeHHOH perpeccun. OcnoBuble runore3sl. MHK. Teopema
['aycca-Mapkosa. Craructuueckue cpoiictBa MHK-ouenok. Ananu3 Bapuauuu
3aBucuMoi nepeMeHHoi. [Iposepka runores. J{oBeputenbHbie UHTEPBAJIBL.
PaznuuHble acCHeKTbl MHOMXKECTBEHHOM perpeccuu. MynbTUKOIIMHEAPHOCTb.
Yactas xoppemsitust.  VIF  koaddummentsl. @OUKTUBHBIE TEpeMEHHBIE.
Crienudukaiys Moenei.

Hexoropeie 0000mienuss MHOKECTBeHHOW perpeccur. OOOOIIEHHBIH MeTo
HauMeHbIIUX KBagparoB. Henuneinsie Mopenu. Jlaneapusauu. IIpouenypa
bokca-Kokca

I'erepockenacTuuHOCTD U KOppesinus B BpeMeHu. B3semennsii MHK.
[IporuoszupoBaHue B perpecCHOHHBIX MOJCIAX. be3ycnoBHOE NPOrHO3UPOBaHUE.
YenoBHoe nporHozuposanue. IIporHosupoBaHue Mpy HAIMYHUU ABTOPETPECCHU
omuO0K

WucTpyMeHTanbHble  NEpeMEHHbIC.  JIByXIIaroBblii  METOJ ~ HAMMEHBIIUX
KBazpaToB.. Tect Xaycmana. Mertogonorus BbIOOpa HHCTPYMEHTAIBHBIX
NIEPEMEHHBIX.

CucteMbl perpecCUOHHBIX ypaBHEHUN. BHeliHe He CBsA3aHHbIC YPaBHCHUSL.
CucreMbl OTHOBPEMEHHBIX YPABHCHUM.



© Bpemennbie psaael. Mopaenu pacnpenenéHHbiX naros. JluHamMudeckue MOJAEIH.
Enunuunbie kopHu u  komHterpaims. Mogenu bokca-/Ixenukca (ARIMA).
GARCH monenu

© Dxonomerpudeckue nakersl. Gretl. Eviews, PSPP.

st moaroToBku oOyuaromuxcs k caade I'D pykooaurens OIT BO (He mo3anee uem
3a OIMH KaJeHJapHbId Mecsi 10 Hadana ['MA) 3HakomuT 00ydarommxcs BbITYCKHOTO Kypca
¢ Hactosmen nporpammoi ['MA, ucuepnbiBarOlIMM MEPEYHEM TEOPETUUECKUX BOMPOCOB,
BKIOUaeMblx B ['D, mpumepamm NpPOU3BOACTBEHHBIX CHUTYALIMOHHBIX 3a/1a4 (KEHCOB),
KOTOpBIE HEOOXOmMMO OyaeT pemuTh B TPOLECCe MPOXOXKACHUS AaTTECTAlMOHHOTO
HCMBITAHUS, 4 TAKKE C MOPSJAKOM MPOBEACHHUS KaKAOro u3 sranos ['D u Meronukoit
OLIGHHBAHUS €T0 Pe3y/IbTaToB (C OLEHOYHBIMHI MAaTePUATAMHU).

[lepen I'D npoBoauTes 00sf3aTenbHOE  KOHCYJIBTHPOBAHME — OOywarommxcs 1O
BOIIpOCAM M 3ajJadaM, BKJIIUYEHHBIM B mporpammy IO (mpeg’k3aMeHalMOHHAs
KOHCYJIbTalus).

OueHuBanue pe3ynsTaroB caaud I'D mpoBOAMTCS B COOTBETCTBHM € METOAMKOIA,
U3JI0KEHHOW B OLICHOYHBIX Marepuanax, MpeAcTaBleHHbIX B IIpunoxkeHuu K HacToslei
nporpamme ['MA.

5. TPEBOBAHUS K BKP U ITIOPSAJOK EE 3ALIIUTHI

BKP npexacraBasier co0Oil  BBIMONHEHHYK) — OOy4ammuMmcsi  (HECKOJIBKUMHU
00y4aroIUMHUC COBMECTHO) paboTy, JAEMOHCTPUPYIOLIYIO YPOBEHb MOJATOTOBICHHOCTH
BBIITYCKHHKA K CAMOCTOSATEIBHON MPO(EeCCHOHATBHOM 1A TeTbHOCTH.

[lepeyeHr  TeM  BBINYCKHBIX  KBaJU(UKALMOHHBIX  paboOT,  mpeaaraeMbix
0o0y4aromuMcs K BBIMOJIHEHUIO, YTBEpXKAAeTcs pacnopsikenrueMm pykoBomutens OVYII,
peanusyromero OII BO, u pn0BoAWUTCS pyKOBOAMUTENIEM MPOrpaMMbl O CBEACHUS
00yyarmMXcs BBITYCKHOTO Kypca He o37Hee 4yeM 3a 6 mecsues A0 aarel Hauana [ A,

Jlonyckaercss noaroroBka u 3amurta BKP mo teme, npemnoxenHoit oOydaronmmcs
(0OyuaromuMucs), B yCTAHOBICHHOM NOPSIAKE.

K 3amure BKP nonyckaercs oOyuatouuiicsi, cnapmmii [,

K 3amwmre pomyckaercsi TOIBKO MNOJHOCTBIO 3akoHuceHHas BKP, noanucanHas
BBIIMTYCKHUKOM (BBIITYCKHUKaMHU), €€ BBIMOIHUBIINUM, PYKOBOJIUTEIEM, KOHCY/IBTAHTOM (IIpH
Hajau4yuu), pykoBoaurtenem Bbinyckarwowmero bYII u OVII, npowenmas npouenypy
BHEIITHETO PEleH3UPOBAHUS (JIJI1 MATUCTPATYPhI U CHELUATIUTETa 00S3aTEILHO) U MIPOBEPKY
Ha 00BEM 3aumcTBOBaHuUl (B cucteme « Anturuiaruary). K BKP, nonynienHo# 1o 3amursl, B
00s13aTEIbHOM MOPSIIKE MPUKIAABIBACTCS OT3bIB PYKOBOAUTENs O pabOTe BBITYCKHHKA MPU
noaroroske BKP.

C uenbio BBISIBJICHUS W CBOEBPEMEHHOIO YCTpPAaHEHHUsI HEJOCTATKOB B CTPYKTYpeE,
conepxkanun u odopmienun BKP, e mo3nnee uem 3a 14 paseir 10 narbl e€ 3amiuThi,
MPOBOJIUTCA PEMeTHIMs 3aluThl  oOyuaromuMmucs cBoeil paboTsl (mpeazamura) B
npucytcTsun pykosoauresst BKP u npyrux npenonasarenest Beinyckaromero bYIL

3amura BKP  npoBoaurcss  Ha  OTKPBITOM — 3aCEJaHUM  T'OCYAAapCTBEHHOMN
yK3amMeHalmoHHoN komuccuu (I'9K).



ATTECTanMOHHOE MCHIBITAHHE TIPOBOJUTCS B BHUJIE YCTHOTO JIOKTa/Aa OOyqaromuXxcs C
o0s3aTennbHONM MYABTUMEAMHHON (rpaduueckoi) mpe3eHTauuel, OTpaKalomied OCHOBHOE
coaepxkanue BKP.

[To 3aBepuicHHIO [OKIaAa 3allMUIAIONIUECS AAl0T YCTHbIE OTBETbl HA BOIPOCHI,
Bo3Hukiue y uieHo 'OK no temaruke, cTpykrype, conepxanuto win ohopmienuto BKP u
npodumo OIT BO. [Jloknag w/unu orBeThl Ha Bompochl uieHoB DK moryr ObiTh Ha
MHOCTPAHHOM SI3BIKE.

Oranbl BeinonHenus BKP, TpeGoBanus k cTpykType, 00beMy, COICPKAHHUIO H
oopMIeHHIO, a TaKkKe TMepeYeHb OO0jM3aTeIbHBIX M PEKOMEHAYEMbBIX JIOKYMEHTOB,
MPEICTaBISEMBIX K 3aIIUTE YKa3aHbl B COOTBETCTBYIOIMX METOJUYCCKUX YKA3aHUSIX.

OuenuBanue pesynsraToB 3amutel BKP npoBoautcs B COOTBETCTBUM € METOAUKOM,
U3JI0KEHHONM B OLICHOYHBIX Marepuanax, NpeacTaBleHHbIX B IlpunokeHun K HacTosiein
nporpamme ['HA.

6. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE ITPOBEJIEHUA
I'mA

Jlnst mpoBeAcHHST KOMIIBIOTEPHOTO TECTUpPOBAHMSI B pamkax ['D: KOMNbIOTEpHBIE
KJIaCChl, OCHAIICHHBIC MEPCOHAIBHBIMU KOMIIBIOTEpAMU C AOCTynoM cetu MHTepHeT n
3MEKTPOHHO-00pa30BaTeIbHON cpee YHuBepcurera, opaysep, MS Teams.

Jna samutel BKP v nposeneHus ocHOBHOM wactu ['D: ayaurTopusi, OCHalllCHHas
KOMITJIEKTOM ~ CHEIUATU3UPOBAHHON Me0Oenu; JO0CKOM (PKpaHOM) U TeXHUYECKUMHU
CpeACTBAMM  MYNbTHUMEAMA  TPE3CHTAlMi, MEJIOBOM  WIM  MApKepHOM  JOCKOW.
Kommerotep/HoyTOyk ¢ goctynmom cetu MHTEpHET U 31EKTPOHHO-00pa30BaTeIbHON cpejie
VYuusepcurera, Opaysep, [10 s npocmorpa PDF, MS Teams.

T YYEBHO-METOIUYECKOE 4| NHOPOPMAIIMOHHOE
OBECIIEYHEHUE I'HA

Ocnosnas numepamypa 0ias noocomosku k 1I'D u/unu evinoanenuio u saujume BKP:

1. BBenenue B kommyTtatuBHyi0 anredpy / M.®. Atbs, . Maknonansn; Ilep. ¢ anri.
H0.U.Manuna. - M. : ®@axropuadn [Ipecc, 2003. - 144 c. : un. - (20 Bex. Matemaruka u
MexaHuka ; Beir.4). - ISBN 5-88688-067-4

2. Tantmaxep, ®@.P. Teopus marpur : yuebnoe nocodue / @.P. lantmaxep. — 5-¢ usn. —
Mockga : @usmariur, 2010. — 560 c. — Pesxkum poctyna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=83224 (nara oOpaiiieHus:
12.05.2021). — ISBN 978-5-9221-0524-8

3. Anekcangpos, II. C. Jlekuuu no aHaJIUTUYECKON TIE€OMETPUM, IOMNOJHECHHBIC
HEOOXO/IMMBIMHU CBEICHUSIMH M3 aireOpbl ¢ MPUIOKEHUEM coOpaHus 3ajadq,
cHaOXKeHHBbIX penieHussMu, coctaBneHHoro A. C. [TapxomeHnko : yueOHHK A7 By30B /
I1. C. AnekcangpoB. — 5-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. — 912 c.
— ISBN 978-5-8114-9009-7. — Texkcr : snextpoHHbii // JlaHb @ 31eKTPOHHO-
oubnuoreunas cuctema. — URL: https://e.lanbook.com/book/183619

4. TlocthukoB, M. M. Amnanutudeckas reomerpus : yudeOHoe mocobue / M. M.



10.

1

12.

13:

14.

15.

16.

17.

18.

19.
20.

[ToctHuKOB. — 3-¢ u3a.,ucnp. — Canxt-IlerepOypr : Jlans, 2022. — 416 c. — ISBN
978-5-8114-0889-4, — Texkcr : snekTpoHHbIN // Jlaub : 3nekTpoHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/210347

Jlekuu W TPAKTUKYM @O MaTeMaTHYeCKOW Joruke: ydyeOHoe mocobue /
J.P. 3apunosa, E.B. MapkoBa. - DneKTpoHHbIC TEKCTOBBIC AaHHble. - M.: M3n-Bo
PY]IH, 2016. - 98 C, - ISBN 978-5-209-07164-8.
http://lib.rudn.ru/MegaPro2/UserEntry?Action=Rudn_FindDoc&id=457497&idb=0
Huckpernas wmaremaruka: yuebuuk / B.A. Topbatos, A.B. T'opbaros, M.B.
[I'opbarosa; B.A. I'opbaros u ap. - M.: ACT: Actpens, 2006. - 447 c. - (Beicmas
mkoina). - ISBN 5-17-019257-6. - ISBN 5-271-06991-5

JluckpeTHas MaTeMarTuka: Teopusi KOHE4HbIX rpadoB : yueOHoe mocobue / D.P.
3apunosa, E.B. Mapkosa. - Mocksa : PYJIH, 2020. - 170 ¢. - ISBN 978-5-209-
09998-7. ET 67

®uxrenronsu ['M. Kypc muddepennnanbHoro u MHTErpanpHoro ucyuciueHus. 1.
1, 2, 3, m0060ii rox U3gaHU.

Kympssue JI.JI. Kypc maremarnueckoro anammsa. T. 1, 2,3. M., moboi ron
U3aHus.

OwmunnoB A.®. Beenenue B Teoputo muddepeHIHalbHbIX ypaBHeHH. — M.:
Jlennanna, 2013.

bouapor ILII. Teopus BeposTHOCTEH ¥ MaTeMaTH4yeckas CTATHCTUKA [TEKCT|:
Yuebnoe nocobue / [LI1. bouapos, A.B. I[leunnkun. - M.: @uszmaraut, 2005. - 295
c.:un - ISBN 5-9221-0633-3

Hepp B. 5. Teopus BeposTHOCTEH U MaTeMaTHYeCcKasi CTaTUCTUKA: yueOHOe nocoOue
11 BY30B [37EKTpOHHOE u3nanue]: Yuebnoe nocodue / lepp B. 5. - M.: Jlans, 2021.
- 696 c. : mi. - ISBN 978-5-8114-6515-6

PrixoB B.B., Kossipes JI.B. OcnoBsl Teopuu maccoBoro odciyxuBanus (OCHOBHON
KypC: MapKOBCKHME MOJENH, METOAbl MapKOBHU3alMH) [3JMEKTPOHHOE W3AaHue]:
VYuebnoe nocobue / PrikoB B.B., Kossipes /I.B. - M.: UTHOPA-M, 2016. - 223 ¢. wun.
- ISBN 978-5-16-010945-9

PrixoB B.B. Teopus cinyualinbix nporeccoB [TekcT]: Yuebuoe nocobue / Poiko B.B.
- M.: PYJIH, 2009. - 233 c.: un. - ISBN 978-5-209-03067-6

BepostHocTh M crarucTuka B npuMepax M 3agadax. T. 2 : MapkoBckue nenm kak
OTIIPaBHAs TOYKA TEOPHUHU CIIyYallHBIX MPOLECCOB M HUX NPUJIOKEHHS [IIEKTPOHHOE
m3nanue| / M.S. Kensbepr, FO.M. Cyxos; Ilep. ¢ anmrn. JI. Caxuo; Ilon pen.
HO.Mumypsl. - M. : MITHMO, 2010. - 560 c. : un. - ISBN 978-5-94057-557-3
Tuxomupor B.M., Anekcees B.M., ®omun C.B. Ontumansnoe ynpasneHue. M.:
Ouzmarnut, 2007. 192 c.; To xe [Dnexrponnsrii pecypc]. - URL: http://biblioclub.ru/
index.php?page=book&id=67593

[TanTenees A.B., JleroBa T.A. Meroabl onTUMuU3aluKM B TIpUMEpPax H 3agadax. M.:
Bricmas mkomna, 2005. 544 c.

Tpodumona T.W. Kypc puzuku. — M.: Beicuiast mkosa, 2013.

Hernad A.A., SABopckuit B.M. Kypc ¢usuxu. — M.: Beicias nikona, 2014.

CagenbeB U.B. Kypc ¢usuku, 1.1-3. — M.: Hayka, 2013.
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22.

23

24.

28.

26.

2.

28.

29.

30.

31

32.

33.

Tanenbaym 3. Apxutektypa kommbiotepa [Texct] / D. Tanenbaym. — 6-e uzm. —
CII6. : Iutep, 2013. — 874 c. : un. — (Knaccuxa Computer Science). — ISBN 978-
5-496-00337-7 : 1011.00. (ET 58)

PoGauesckuii A.M. Oneparnmonnas cucrtema UNIX [Tekct] : Yuebuoe mocobue /
AM. Pobauesckuii, C.A. Hemutorun, O.JI. Crecux. — 2-e u3., nepepad. u gom. —
CII6. : BXB-IlerepOypr, 2005, 2010. — 656 c. : un. — ISBN 5-94157-538-6 :
164.56. (ET 60)

. Tanenbaym Dunpro. CoBpeMeHHbIe onepainoHHbie cucteMbl [Texct] / D. Tanen-

b6aym. — 2-e uzn. — CII6. : Tlurep, 2006. — 1038 c. : un. — (Knaccuka Computer
Science). — ISBN 5-318-00299-4 : 446.05. (ET 50)

CamyiinoB K.E., Hlanumo N.A., Kynabos J[.C., Bacunesckuii B.B., Bacun H.H.,
KoponbkoBa A.B. Cetn u cucrtemsl nepegaun MHOOpPMAUU: TEIEKOMMYHHUKAIIMOH-
Hbele ceTH [Tekct/anmexTpoHHBIN pecypc]: yueOnuk. — M.: U3patensctBo IOpaiir,
2016. — 363 c.

Tanenbaym D. Kommbrorepusie cetu [Texct] / D. Tanenbaym. — 5-e muzn. — CIIO6.:
[Turep, 2016. - 960 c.

Omudep B.I'. Komnerotepusie cetu. [Ipuniumnsl, TeXHOI0THH, TPOTOKOILL: FOOUneii-
Hoe u3nanue [Tekct/>nextponuslii pecype]| / B.I'. Omudep, H.A. Omudep; YueOnnk
st By30B. — CIIb: ITutep, 2020. — 1008 c.

3emkna [l. I1., UBamko A. M. OcHoBbl 6€301macHOCTH HH(OPMAIIMOHHBIX CUCTEM. —
M.: T'opsiuast nunus — Tenexkom, 2016. — 452 c.

Mbpiigong D. beszonacHocts cereil. Dxom, 2016 r., 528 ¢. — http://www.intuit.ru/
department/security/netsec/

Konnonnu T. u ap. basel nannsix. [Ipoexktuposanue, peanusanus U CONPOBOK/ICHHE.
Teopust u npakruka: nep. ¢ auri. / T. Konnonmu, K.berr. - M. u ip.: Bunssmc, 2017. -
1439 c.

lapcua-Monuna I u gp. Cucremsr 6a3 manssix. [lommsiit kype: mep. ¢ anrm. / T
['apcua-Monuna, k. Yaeman, k. Yumgom — M., 2017 — 1088 c.

. Tonmauer Urops JleonnmoBud. Pensinonnsie 6a3bl qaHHbIX. ba3oBbie moHATHS U pe-

nieHue 3anad [DnekTpoHHsld pecypce] @ Yuedbno-meroandeckoe nocobue / M.JI. Ton-
maues. - M. : U3a-so PYJIH, 2009. - 70 c. - 0.00. http:/lib.rudn.ru/ProtectedView/
Book/ViewBook/2022.

Yepmakos, . B. OcHOBBI mporpaMMHUpOBaHMs : YIEOHUK U MPAKTUKYM IS BY30B /
. B. Yepnakos. —-Mocksa : HM3nparensctBo  [Opaiit, 2022, -219c.— (Bsicuee
obOpazoBanue). — ISBN 978-5-9916-9983-9. — Tekcr : oSnexTpoHHbIH //
Oo6pazoBarensHas miatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/489747.

Texuonorust mporpaMMupoBanus Ha s3bike C++: IMHAMHUYECKHE CTPYKTYphl, 00bEK-
Thl, KJ1acchl: yueonoe nocobue / A.C. [Tankparos, C.H. CanmaraposB. - DIeKTpOHHbIE
TEKCTOBBIEC JaHHKIE. - Mocksa : PY/IH, 2021. - 73 c.

34. I'pac JI. Data Science. Hayka o nansbix ¢ Hyas. — I[lep. ¢ anmi. — 2-e u3ja., nepepad. u

35,

nom. - CI16.: BXB-IletepOypr, 2021. - 416 c.: un. ISBN 978-5-9775-6731-2
Devpractice Team. JIuneiinas anreOpa na Python. - devpractice.ru. 2019. - 114 c.: un.



36.

37.

38.

39.

40.

41.

42.

43.

44.

45

46.

47.

48.

49,

S3pik CU++ : yuebHoe mocobue mist By3os / B.B. [Nogbenbekuii. - 5-¢ usm. - M. :
Dunance! 1 cratuctuka, 2002, 2006. - 560 c. : ui. - ISBN 5-279-02204-7
PoGepr KabakoB. R B geiictBun = R in  Action. — JIMK-IIpece, 2014. —
588 ¢. — ISBN 978-5-947060-077-1
Xonmu Yukem, I'appert I'poynmyna. SI3bik R B 3a1auax Hayku O JaHHBIX: UMIOPT,
noaroToBka, o0paboTka, BuU3yanu3auus ¥ MojenupoBaHue AaHHelXx = R for Data
Science: Visualize, Model, Transform, Tidy, and Import Data. — Bunbsimc, 2017. —
592 ¢. — ISBN 978-5-9909446-8-8, 978-1-491-91039-9.
Hopman Mbtnodd[en]. UckycctBo nporpammupoBanusi Ha R. ITlorpyxenue B
oonbme pannbie. = The Art of R Programming: A Tour of Statistical Software
Design.. — [utep, 2019. — 416 c. — ISBN 978-5-4461-1101-5.
BoponmoB K. B. Maremarudyeckne metoasl oOyueHus mo mpeueaeHtaM. Kypce
TEKIIHA. [Dnexrponnslii pecypc] / Pexum JlocTymna:
http://www.machinelearning.ru/wiki/images/6/6d/voron-ml-1.pdf, ceo0oanBbIi
OcunoB, I.C. Meronst wuckycctBenHoro wunremmekra / [.C. OcumoB. -
Mockga :@usmariaur, 2011. - 296 c. : un., cxem., Tabdn. - bubnuorp. B kH. - ISBN 978-
5-9221-1323-6 : To xKe [DneKxTpoHHbIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=457464
XauymoB M. B. MHresiekTyanbHble TEXHOJIOTUM W CHUCTEMBI: yueOHOe mocodue /
M.B. XauyMoB. - DneKTpOHHBIE TEKCTOBBIC AaHHbIE. - Mocksa : PY/IH, 2021. - 291 c.
WL - ISBN 978-5-209-10900-6 : 373.61. - URL:
http‘% //lib.rudn.ru/Protected View/Book/ViewBook/9218
®omun M. B. OcHOBBI KOMIBIOTEpHOH rpadukun U 00paboTKH U300parKeHM:
yuebnoe mocobue / M.b. ®ommn, M.B. XauymoB. - DIeKTpOHHBIC TEKCTOBBIE
nanneie. - M. : PYJIH, 2019. - 138 c. : un. - ISBN 978-5-209-08588-1 : 250.09. -
URL: https://lib.rudn.ru/Protected View/Book/ViewBook/8523
XauymoB, B. M. Benenue B MeTojibl pacrno3HaBaHusi 00pa3oB: yueOHoe nocodue /
B.M. XauymoB. - DnekTpoHHbI€ TeKCTOBbIE aaHHble. - M.: U3a-so PY/IH, 2015. -
150 c¢. : wum - ISBN 978-5-209-06358-2; [Dnexrponnsii pecypc]. - URL:
http://lib.rudn.ru/MegaPro2/UserEntry? Action=Rudn FindDoc&id=445229&i1db=0

. Unukapés E.A. KomnbiorepHas marematuka ¢ Maxima. PykoBoacTBO /sl IKOJIbHU-

koB u cryaeHtoB. -M., ALT Linux: 2009. -384 c¢. Dnexkrponnas Bepcusi - https://
www.altlinux.org/Books:Maxima.

Craxun H.A. OcHOBBI paboOThI C CUCTEMOM aHATUTHYECKUX (CUMBOJILHBIX) BHIYHUCIIC-
Huit Maxima (ITO s perienus 3aaad aHATUTHUECKUX (CUMBOJIBHBIX ) BBIUUCIICHHI):
VYuebunoe nocobue. - M.: 2008. - 86 c¢. URL: ftp:/ftp.altlinux.ru/pub/people/black/
MetodBooks/Maxima.pdf

Hasennopr [xeime. Komnsrorepnas anreOpa. Cucremsl, anropuTMsl, aarcopauye-
ckue Boruncienus [Texcr] : Ilep. ¢ dpann. / [{. Jasennoprt, U. Cupa, 3. Typuse; [Ix.
JleBennopt u ap. - M. : Mup, 1991. - 352 c. : un. - ISBN 5-03-001658-9 : 4.90. (Db
2)

[Tnac [Ix. Bannep. Python nns cnoxubix 3aga4y. Hayka o naHHBIX B MamimHHOE 00Y-
yeHue. — Mocksa : [Tutep, 2018.—ISBN: 978-5-496-03068-7.

l'onoanos H.H. T'eomerpuueckoe mopaenupoBaHue. — MOCKBa: H31aTEIbCKHI
ueHTp «Axkagemus», 2011. — 272 ¢.— ISBN 978-5-7695-7168-8.
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Yucnennsie Metoabl [Teket]: YueOHoe mocobue aisi CTYy/IEHTOB (PU3HMKO-MATEMATH-
YEeCKMX CreruanbHocTel Boicinx yueOHbix 3aBenenuit / H.C. baxsanos, H.I1. XKuxu-
KOB. - 7-e u3a. - M. : BUHOM. JlaGopatopus 3nanuit, 2015. - 636 c. : un. - (Kiaccu-
YCCKMHM YHHUBEPCUTECTCKUN yueOHHK). - ISBN 978-5-9963-0449-3

Kamutkun, H.H. Yucnenusie metoast / H.H. Kanutkun ; nox pea. A.A. Camapckoro.
- Mocksa : Hayka, 1978. - 512 c. : un. ; To xe [Dnextponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=456957 (ET 39)

Ponuonos, F0.B. OcHOBBI MaTeMaTu4ecKoro MOJICIUPOBAHUS: YU4eOHOE FEKTPOHHOE
w3nanne / 1O.B. Pommonos, A.J[. Haxman ; TamOoBckuii rocymapcTBEeHHbBIN
TEeXHHUYECKHI yHuBepcuTeT. — TamO0B : TamMOOBCKuiT rocy1apCTBEHHBIN TEXHUYECKHUNA
yausepeutet (TI'TY), 2018. — 111 c. : Tabn., rpad. — Pexum gocryna: 1no noamnucke.
— URL: https://biblioclub.ru/index.php?page=book&id=570456. — bubnauorp. B kH. —
ISBN 978-5-8265-1886-1. — TekcT : 31€KTPOHHBIM.

Camapckuii  Anekcanap AmnapeeBud. Maremaruueckoe wmojenuposanue. HMpaew.
Mertonsl. IIpumepst [Tekcr] / A.A. Camapckuii, A.Il. Muxaiinos. - 2-e u3fl., UCIp. -
M. : ®usmariur, 2002. - 320 c. : wir. - ISBN 5-92221-0120-X : 115.94. (ET 20)
BBesnenue B Mmarematudeckoe MojenupoBanue : yuebnoe nocodue / B.H. Anuxmun,
M.B. T'utman, N.D. Kennep [u ap.]; [Tog pen. I1.B. TpycoBa. - Di1eKTpOHHBIE TEKCTO-
Bbl¢ AaHHbIe. - M. : Jloroc, 2015. - 440 c. : un. - (HoBas Yuusepcurerckas bubaumo-
teka). - ISBN 978-5-98704-637-1. URL: http://lib.rudn.ru/ProtectedView/Book/
ViewBook/5847

KoponskoBa A.B., Kynsa6os JI.C. MonenupoBanue uH(GOPMAIIMOHHBIX MPOLECCOB:
yueOHoe nocobue. - M. : PYJIH, 2014. - 192 c. : un.

MonenupoBanue CcHUCTEM MaccoBOoro ooOcnyxkuBanus B cpeae GPSS WORLD :
yuebHo-mMeronudeckoe nocodue / C. M. Marromenko, 1. A. Ilstkuna, P. B. Pazym-
yuk. — Mocksa : PY/IH, 2020. - 112 c. : un.

AnexceeB E.P., UecnokoBa O.B., Pyquenko E.A. Scilab: Pemienune uHxeHepHbIX U
MatemaTudeckux 3azaad, 2008. - http://books.altlinux.ru/altlibrary/scilab

Mopenn ¢ (PUKTUBHBIMH TEpEeMEHHBIMH W OMHApHBIM OTKIHKOM B makere Gretl :
yueOHO-  MeToAuueckoe rocobue s CTyAeHTOoB  (axynerera  (husHKo-
MareMaTH4eckux U ecrecrBeHHblX Hayk / LA, IIarkmna, C.HM. Martomenko. -
DneKkTpoHHbIE TEKCTOBBIE AaHHbIe. - Mocksa : PYJIH, 2020. - 40 c. : un. - ISBN 978-
5-209-10433-9 : 194.86. http://lib.rudn.ru/MegaPro/UserEntry?
Action=Rudn_FindDoc&id=495562&1db=0

MaremaTnueckoe MOJCTHPOBAHHE B SKOHOMHKE U (puHaHCaX : yueOHO- METoauYe-
CKOe mocoOue Ui CTyAEHTOB, 00yJaromuxcst no crnenuanbHocTy "busnec-ungopma-
tuka" / JI.A. [larkuna, C.1. MatiomieHko. - DIeKTPOHHbIE TeKCTOBBIC aHHbIE. - M. :
Wzn-so PYJIH, 2018. - 40 c. : un. - ISBN 978-5-209-08322-1 : 71.04. http:/
lib.rudn.ru/MegaPro/UserEntry? Action=Rudn_FindDoc&id=468107&idb=0
Enuceesa, U. 1. Dxonometpuka : yueOnuk anst maructpos / M. Y. Enuceesa ; mox
pea. M. N. Enuceesoit. — Mocksa : U3garensctBo FOpaiit, 2014. — 449 ¢. — (Ce-
pus : bakanaBp u maructp. Axkagemuueckuit kype). — ISBN 978-5-9916-3202-7. —
Texcr : anextponnsiii // IBC Kpaiirt [caiit]. — URL: https://biblio-online.ru/bcode/
376042

CmuproB U.B. OcHOBBI MPOrpaMMHON MHKEHEPUH: yUeOHO-METOAUYECKOE TTIOCO0HeE.
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Mocksa: U3a-8o0 PYJIH, 2014. — 78 c.

@aynep Maptus. ApXHUTEKTypa KOPIOPATUBHBIX IPOrPAMMHBIX IPWJIOKCHUH -
MockBa: uznarensckuid qoM "Bumssamc"”, 2012, http://ooad.asf.ru.

Beenenne B Teopuro aBromatoB // [Dnextponnsiii pecypc] URL:  http://
www.intuit.ru/studies/courses/1031/242/info, pexxum noctyna: cBOOO HbBIN

[Ixmsip, M. @. OcHOBBI Hay4YHBIX HCCIIe0BaHMH : yueOHoe nocodue : [16+] / M. .
Iknsip. — 9-e u3n. — Mocksa : JlamkoB u K°, 2022. — 208 c. : tabn. — (YueOHbie
usnanus ana  OakanaBpoB). — Pexum pgoctyna: no mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=684505

. Jpemunckuii, B. A. Metononorust HayuHbIX UCCIeIOBaHUM | yaeOHUK /17151 By30B / B.

A. Jlpemunckuii. — 2-e u3., nepepad. u gon. — Mocksa : U3narenscTBo FOpaiir,
2022. — 274 c. — (Bwicuiee obpazoBanue). — ISBN 978-5-534-07187-0. — Texkcer :
MeKTpoHHbI //  OOpa3oBarenbHas rtuiardpopma FOpaiit  [caiit]. — URL:

https://urait.ru/bcode/492409

ﬂono.wmmeﬂm-taﬂ Jdumepamypd ot noocomoeku K I'D u/uiu bINOAHEHUIO U sauiume

[Tankparbes, E.B. DneMenTsl komnbroTepHoi anreOps! : yuebuuk / E.B. Ilankparbes ;
Haumonaneueiii OtkpeiTeiii YHuBepcuter "MHTYUT". — Mocksa : HHurepner-
VYuusepcuter Mudopmanuonnsix Texuomorust (MHTYUWT) : bunom. Jlabopatopus
3nanmnil, 2007. — 247 c. — (OcHoBBI HHGOPMATHKH U MaTeMaTHKN). — Pesxxum nocryna:
no nommucke. — URL: https://biblioclub.ru/index.php?page=book&id=233322
Kypom, A. I'. Kypc Beicieii anre6pst : yaeOuuk ais By3oB / A. I. Kypomr. — 22-¢
u3a., crep. — Canxr-IlerepOypr : Jlanb, 2021. — 432 ¢. — ISBN 978-5-8114-6851-
5. — Tekcr : anexrpouHsIi // JlaHb : 3mekTpoHHO-OuOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/152647

Jluneiinas anrebpa ¥ aHAIUTUYECKas TEOMETPHS @ Yy4eOHO-METOJUYEeCcKoe mocodue
JUIS CTY/IGHTOB KoMIbloTepHbIX crnenuansuocteit PY/IH / B.A. Kpacuos. - Mockga :
PVIIH, 2020. - 116 c. : un. - ISBN 978-5-209-10568-8 : 116.79.

JIekuuu 1o aHATUTUYECKOH reOMETPUH, MOMNOJIHEHHbIE HEOOXOMMBIMH CBEICHUSIMU
n3 anrebpel ¢ NpWIOKEHHEM CcoOpaHus 3aqad, CHAOXKEHHBIX pEILCHHUSIMHU,

cocraBaeHHoro A.C.Ilapxomenko = VYueOnuknm ana  By3oB. CrnenmanbHas
nuteparypa : yuebuuk s By3oB / I1.C. Anexcanapos. CII6. : Jlanb, Bce romml
H3IaHHUS. http://lib.rudn.ru/MegaPro2/UserEntry?

Action=Rudn_ FindDoc&id=448803 &idb=0;

3103pk0B, B. M. BBenenue B mMaTeMaTH4eCKyl0 JIOTUKY: yueOHoe mocodue / B. M.
3103bK0B. — 2-¢ u3a., ucnp. — Cankr-IlerepOypr: Jlans, 2018. — 268 ¢. — ISBN
978-5-8114-3053-6. Texct: snexktponnslii // JlaHb: 3MeKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/107935

3opuu B.A. Maremaruueckuit ananus. Y.1, 2, nr060# roa u3naHusl.

Huxonsckuit C.M. Kypc maremarnueckoro ananusa. M.: @usmatiut, 2000.

®enoprok M.B. O0bikHOBeHHBIC U (epenimanbabie ypaBHenus, — M.: JIubpoxowm,
2012.

Onecronei JL.O. [Iuddepenunanvunie ypasaenus. — M.: U3a-so JIKH, 2013.
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Onwcronei, JI.O. {uddepennupanbibie ypaBHEHUS U BapUAllMOHHOE HUCUYUCIECHHE /
JL.D. Dnberonbu. - 6.M. @ 6.1., O.1n. - 425 c. ; To xe [Dnexrponnsii pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=455165

[Tarkuna JI.A. Teopuss BeposATHOCTEH M MaTeMaTHYeCKash CTATUCTHKA [IJIEKTPOHHAs
kuural]: Yuebuoe mnocobue / Ilsrkuna JI.A. — M.: PYJIH, 2016. — 144 c.: w1 -
ISBN: 978-5-209-06844-0

Kypc Teopuu ciyuaiinbix mpoiieccoB : YueOnoe nocodue it By30B / A.Jl. Benriens.
- 2-e u3a., gom. - M. : Hayka, 1996. - 400 c. : un. - ISBN 5-02-013948-3

Teopust cinydailHbIX mpoueccoB u ee uHkeHepHble npumnoxenus / E.C. Bentnens,
JLA. OBuapos. - M. : Hayka, 1991. - 384 c. : un. - (Ousuxko-maremaruueckas
o6ubnuoreka nunxenepa). - ISBN 5-02-014125-9

I'pader u nenn Mapkosa : Yuebnoe nocodue / I'I1. bamapun. - M. : U3n-so YJIH,
1989. - 33 ¢. : ui

Bacunses, ®@.II. Meroast ontumuzamuu. Y. 1. Koneunomepnsie 3a1auu
ontumuszaiuu. [IpuHiun makcumyma. [luHamudeckoe mnporpaMmupoBaHue. M.:
MIIHMO, 2011. 620 <c¢.; To ke [Dnektponusii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=63313

Imankux, b.A. MeTtoabl onTUMH3aIUU ¥ UCCIENIOBAHUE Orepanuil s 0aKaiaBpoB
unpopmatuku. Y. 2. HenuneilHoe W AMHAMHYECKOE MNPOrpaMMHpOBaHUE. TOMCK:
WsparensctBo "HTII", 2011. 264 c.; To xe [Dnexkrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&1d=200917

Cronspos A. B. Ilporpammuposanue: BBeaenue B npodeccuto. II: HuzkoyposheBoe
nporpammupoBanue. — M.: MAKC IlIpecc, 2016. — 496 c¢. — Pexum pocryna:
http://www.stolyarov.info/books/pdf/progintro vol2.pdf

CronspoB A.B. I[IporpammupoBanue Ha s3bike accemOnepa NASM ans OC UNIX. —
M.:  MAKC  IIpece, 2011. — 188 ¢. — Pexum  jgocryna:
http://www.stolyarov.info/books/pdf/nasm_unix.pdf

I'ypos, B.B. Apxutexrypa u opranuzauus 9BM / B.B. I'ypos, B.O. UykanoB. — 2-¢
us3a., ucnp. — Mocksa : Hauumonanenbiii OtkpbiTeii YHUBepcuter « MHTYHWT»,
2016. — 184 c. : un., cxem. . — (OcHOBbI MH(POPMALMOHHBIX TEXHOJIOTHH). -
bubmuorp. B ku. — ISBN 5-9556-0040-X; To xe [Dnexrponnsiii pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=429021

Cadonos, B.O. OcHOBBI COBPEMEHHBIX OMEPAIIMOHHBIX CHCTEM : yueOHOe mocobue /

B.O. CagonoB. — Mocka : HWureprer-Yuusepcurer WHpopMaLnoOHHBIX
Texuonoruit, 2011. — 584 ¢. — (OcHoBBI HHMOPMAIMOHHBIX TexHOIOTHIi). — [SBN
978-5-9963-0495-0 ; To xe  [Dmextpomnsii  pecypc]. —  URL:
http://biblioclub.ru/index.php?page=book&id=233210.

Hemer DBu. UNIX — pyxoBoacTBo cuctemuoro aamunucrparopa [Texer] / D.

Hewmer, I'. Cuaiinep, C. Cubacc; D.Hemer, I.Cuaiinep, C.Cubacc, X.P.Tpent. — 3-e
n3n. — CII6. : [Turep, 2004. — 925 c. : wn. — (s npodeccuonanos). — ISBN 0-
13-020601-6. — ISBN 5-318-00754-6 : 280.00. (ET 30)
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bamapun I'Il., Taipamaka FO.B., Camyiinor K.E., Slpkuna H.B. Monenu ans
aHalM3a KauyecTBa OOCTY)KMBaHMS B CETAX CBSI3U CIEAYIOHIET0 MOKOJCHHS
[ Texct/anexTponHslii pecypc]: Yu. nocobue. Mocksa, UTIK PY/IH, 2008, 111 c.
[MIymckuit A. A. CucteMHblil ananu3 B 3amure uHbopManuu. — YueOHoe nmocobdue
s By30B. — M.: ['enuoc APB, 2005. — 224 c.

[Monstackast O.1O., T'opbaros B.C. UndpacTpykrypsl oTKpbIThIX Kiatoueidr. BUHOM.
Jlaboparopust 3HaHuii, VIHTepHET-yHUBEPCUTET HH(POPMAIIMOHHBIX TEXHOJIOTHH —
NHTYWT.py, 2007. — http://www.intuit.ru/department/security/pki/

lNanarenxo B. A. OcuoBbl uH(poOpMalOHHON Ge3onacHocTH. HTEpHET-yHUBEPCUTET
uHpopmanmoHHeix texHonorui — HWHTYUTpy, 2008 1, 208 c. —
http://www.intuit.ru/department/security/secbasics/

lanarenko B.A. Craupaprel  unH(opmanmonHo#t Oe3omacHoctu. HWuTepHer-
yHHBepcuTeT uHpopMmauuoHHbIX TexHomorudi — HWHTYUTpy, 2005. —
http://www.intuit.ru/department/security/secst/

Heiitr Kpuc J[x. Beenenue B cucremsl 0a3 manubix / K. JI. [eiit; Ilep. ¢ aur. u pen.
K.A.IlTnupiHa. - 8-e u3a. - M. : Bunesimc, 2008. - 1328 c. : un. - ISBN 978-5-8459-
0788-2

CoseroB bopuc SxoBneBud. basbl nanubix: Teopus u npakrtuka [Tekcr] : YueOuuk
s 6akanaBpos / B.S. Cosetos, B.B. IlexanoBckuii. - 2-e¢ u3a. - M. : IOpaiir, 2013. -
463 c. - (bakanasp. bazosslii kypc). - ISBN 978-5-9916-2913-3 : 369.00.

Cepust X: ceTH nepeaadu JaHHbBIX, B3aUMOCBS3b OTKPBITHIX CHCTEM M 0€30MacHOCTS /
O630p kubepde3omacuoctu, Pex. MCD-T X.1205, Mexnaynapoausiii  Coro3
OnektpocBszu.  2008. To ke  [Daexrponnsiii  pecypc]. —  URL:
https://www.itu.int/rec/T-REC-X.1205-200804-1

Cepust X: ceTH mepefayy JaHHbIX, B3aUMOCBS3b OTKPBITHIX CHCTEM H 0€30macHOCTS /
PykoBopsiye mpUHLIKIEI pemIeHus] TPoOIeMbl pUCcKa MPOHUKHOBEHUS HIMHOHCKOTO
IO u norenumansHO HexenarensHOro 110, nmpenHasHayeHHBIC MU NOCTABLIMKOB
ycayr anekrpocssaszy, Pex. MCD-T X.1207, Mexaynapoassiii Coro3 DIEKTPOCBA3H.
2008. To sxe [Dnexrponnsiit pecypc]. — URL: https://www.itu.int/rec/T-REC-X.1207-
200804-1/en

Cepus X: ceT nepeadyl JaHHBIX, B3aUMOCBSI3b OTKPBITBIX CHCTEM M 0€30I1aCHOCTD /
Metoasl mnpenoTBpaimieHuss arak Ha ©Oaze BeO-cetu, Pex. MCO-T X.1211,
Mesxaynapoausiit Coro3 Dnextpocssizu. 2014. To sxe [DnekTpoHHBIA pecypc]. —
URL: https://www.itu.int/rec/T-REC-X.1211-201409-I/en

Cepust X: ceTH mepefayy JaHHbIX, B3aUMOCBS3b OTKPBITHIX CHCTEM H 0€30macHOCTS /
TpeboBanuss k  cOopy M COXpPAaHEHUIO  JIOKA3aTENbCTB  HWHIMICHTOB
kubep6esomacnoctu, Pexk. MCD-T X.1216, Mexaynapoanstii Coro3 DIeKTpOCBA3H.
2020. To xe [Dnexrponnsiit pecypc]. — URL: https://www.itu.int/rec/T-REC-X.1216-
202009-I/en

Cepus X: ceT nepejad JaHHBIX, B3aUMOCBSI3b OTKPBITBIX CHUCTEM M 0€30I1aCHOCTD /
PykoBopsue yka3zaHusi [0 NPUMEHEHHMIO ONepaTMBHON MH(popMamuu 00 yrposzax
npu sKcmyatanuu cered snekrpocBsasu, Pex. MCO-T X.1217, MexaynapoaHsii
Corw3z  Dnexrpocssasu. 2021, To xe [Dnexrtponneii pecypc]. — URL:
https://www.itu.int/rec/T-REC-X.1217-202101-I/en

Cepust X: ceTH mepeaay JaHHbBIX, B3aUMOCBS3b OTKPBITBIX CHCTEM M 0€30macHOCTS /



CueHapun HCTONB30BAHUSA CTPYKTYPHUPOBAHHOTO TMpeACTaBIeHUs HHPOpMamuu 00
yrpozax, Pex. MCD-T X.1215, Mexaynapoausiii Coro3 Dnextpocsszu. 2019. To xe
[Dnextponnsiii pecypce]. — URL: https://www.itu.int/rec/T-REC-X.1215-201901-1/en
35. Cepust X: CeTH mepeaadl JaHHbBIX, B3aUMOCBS3b OTKPBITBIX CHCTEM U 0e30macHOCTb /
[TokazaTens pucka B oOmactu KuOepOE30macHOCTH ISl YKPEIUICHHS JOBEpUS U

Oe3omacHOCTH npu UCIOJIb30BaHUU 3NIEKTPOCBA3U/ MH(POPMALIMOHHO-
KOMMYHUKallMOHHBIX TexHosoruii, Pex. MCO-T X.1208, Mexaynapoausiii Coros
OnektpocBszu. 2014,  To ke  [Dnexrponnsii  pecypc]. —  URL:

https://www.itu.int/rec/T-REC-X.1208-201401-I/en

36. Cepust X: CeTH mepeaayl JaHHbBIX, B3aUMOCBS3b OTKPBITBIX CHCTEM H 0€30MmacHOCTh /
Meroael  oumeHKH ~ 0€30MACHOCTH B CETSIX  DICKTPOCBI3H/MH(OPMALIMOHHO-
KOMMYHUKaHOHHBIX TexHonorui, Pek. MCD-T X.1214, Mexaynapoausiii Coro3
Onextpocssizu. 2018,  To  xe  [Dnexktponnsni  pecypc]. —  URL:
https://www.itu.int/rec/T-REC-X.1214-201803-1/en

37. Cepust X: CeTH mepeaayl JaHHbBIX, B3aHMOCBS3b OTKPBITHIX CHCTEM U 0€30macHOCTS /
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P ecypcbl UH d)opma HUOHHO-MENEeKOMMYHUKAYUOHHO u cemu «Mnum epHemp.

1. OBC PVYJIH u crtoponnue DBC, K KOTOpPbIM CTYAEHTbl YHHUBEPCHUTETa HMEHOT
JOCTYTI HA OCHOBAHMHU 3aKITIOYEHHBIX I0TOBOPOB:

- DneKTpOHHO-0ubIMoTeYHas cucTemMa PYIH - B PYJIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcurerckas oubrmoreka onnaita» http://www.biblioclub.ru

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

- OBC «Koncynbrant crynentay www.studentlibrary.ru

- 9BC «Jlaub» http://e.lanbook.com/

- ObC «Tpowutkuii MmocT»

2. ba3bl 1aHHBIX U IOMCKOBBIC CUCTEMBI:

- DNeKTPOHHBIH (OHJ TMPaBOBOIl W HOPMATHUBHO-TEXHHYECKOW JOKYMEHTALUH
http://docs.cntd.ru/

- mouckoBas cuctema Sunekc https:// www.yandex.ru/

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

- pedeparuBHas 0aza JaHHBIX SCOPUS
http://www elsevierscience.ru/products/scopus/

Yuebno-wemoouueckue mamepuanvt 015 camMocmosmenbHol pabomsl 00VUarOUWUxcs
npu noozomoske k coaue I'2 u/unu evinonnenuu BKP u noozomoexe pabomoi k saujume’:

1. Meroauueckue ykaszanus mno BbimonHeHuo u ogopmienuro BKP mo OIT BO
«PyHaameHTanbHast “HGOpMaTuKa U MHGOPMALMOHHBIE TEXHOIOTUNY.

1 - Bce yueOHO-METOHYECKHE MATEPHAbL Ul CAMOCTOSTEIbHOH paboThl 00yUalOIIHXCs PA3MELLAOTCS B
COOTBETCTBUH C AeHCTBYIOWNM 1topsiikoM Ha crpanuue T'HA B TYHC



2. lMopsinok npoepku BKP Ha 00bEM 3auMCTBOBaHU B CUCTEME « AHTUILIATHATY.

3. Hopspoxk mposenenus [MA mo OIl BO «®ynnamenTtanbHas uH(pOpMaTHKa H
uH(OPMAlIMOHHBIE  TEXHOJOTMH» ¢  ucnonb3oBanuem JIOT, B Tu. mnpouemypa
UACHTU(UKAIIUH TTYHOCTH BBIITYCKHHKA.

8. OIEHOYHBIE MATEPUAJIBI W BAJLUIbHO-PEUTHHIOBASI
CUCTEMA OLHEHUBAHMWA YPOBH3I COOPMUPOBAHHOCTH
KOMIIETEHIIUH ¥ BBIITYCKHHUKOB

OtieHOUHBIE MaTE€pUalbl W OaJIBHO-PEUTHHIOBAs CHCTEMa® OLICHHBAHHS YPOBHS
chopMHpOBaHHOCTH KOMIETEHIM 1Mo wurtoram ocBoeHus aucuumuasl O BO
«PyHaamMeHTanpHas WHQOPMATHKa M HMH()OPMALMOHHBIC TEXHOJIOTHH» TIPEJCTABICHBI B
[Ipunoxenun x Hacroauen nporpamme ['MA.

PYKOBOJUTEJIb BBIITYCKAIOWEI'O BYII: } /
/
J{ /

3as. kadeapoil npHKIaJHOMH

K.E. Camyiisios
HH(OPMATHKH U TCOPHU BEPOSTHOCTEIH

Hoiknocrs, BYT1 Vs [Moanuce Damunua M.0.
{
3as. Kaeapoil } t q_:—f ~> I0.H. Opios
HH(OpMALIMOHHBIX TEXHOIIOI' Ui W
Homxnocts, BYIT / [Moanuce Damunua M.0.

PYKOBOJUTEJIb OII BO:

3aB. kadenpoit npukIagHoi K.E. Camyiinos
HH(OPMATHKU 1 TEOPHH BEPOSTHOCTEH
Homxnocts, BYIT [Toanuce damunma M.0.

2 - OM u BPC dopmupyrores Ha OCHOBAaHUN TPeDOBAHUH COOTBETCTBYLLEIO JOKaILHOIO HopMatusHoro akra PYTH
(1onoxeHus/ IopsKa)



