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HauMenoBaiue 0choBHOTo yuedunoro noapasaenenus (OVII) - paspaboruuka OIT BO)

IMMPOI'PAMMA I'OCYJIAPCTBEHHOM UTOIOBOM ATTECTAILIUHA

Pexomenosana MCCH s HanpaB/ieHUs! IOATOTOBKH:

02.03.02 ®yngamenTanbHas uHGpopMaTHKa U HHPOPMAIIMOHHBIC TEXHOIOTHH

(KO,.'_I 1 HAMMCHOBAHWE HaIlPaB/ICHUA I{O,LIIU'IUBKH;’ICIIt‘:Lll']aJ]bHOC’l'H}

TocynapcTBeHHAas UTOrOBasi ATTECTALMS MPOBOAUTCH B PAMKAX PeaJIH3alHH OCHOBHOI
npogeccuoHaILHON 00pa3oBaTe/ibHOIM NporpammMbl Boiciiero odopazosanus (OI1 BO):

dynpamenTanbHas nHPOpMATHKA U UHOOPMALIMOHHBIE TEXHOIOTHH

(HanmenoBanne (mpodne/cnensannsanns) OI1 BO)




1. HEJb MPOBEJEHUS M 3AJJAYM T'OCYIAPCTBEHHOI UTOTOBOM
ATTECTALIMM (THA)

Heabo nposenenus [MA B pamkax peamusamuu OIl BO «®ynpameHtanbHas
uHpopmMaTika U WHPOPMALMOHHBIC TEXHOJIOTHW» SBISETCS ONPEACICHHE COOTBETCTBHS
pe3ynsratoB ocBoeHus: oOyuatoummucs OII BO coorserctByronmm tpebdosanusm OC BO
PYJIH.

3agayamMu rocy1lapCTBEHHOM UTOTOBOM aTTECTALUU SABIISIIOTCS:

- NIpOBEpKa KauecTBa OOy4YCHMS JIMYHOCTM OCHOBHBIM TYMaHUTApHBIM 3HAHUAM,
©CTCCTBCHHOHAYYHbIM 3aKOHAM H SBICHUSAM, HEOOXOOUMBIM B MPO(EeCcCHOHATBLHON
JESTENIBHOCTH;

- OIpPEAC/ICHUE YPOBHS TEOPETUYECKOM M MNPAKTHYECKOW IOATOTOBICHHOCTHU
BBIMYCKHUKA K BBIMOJHEHUIO MPO(ECCHOHANBHBIX 33/1a4 B COOTBETCTBHU C MOIy4aeMOU
KBaJU(PpUKaIHEi;

- YCTAQHOBJICHUE CTCNCHU CTPEMJICHMSI JIMYHOCTU K CaMOpPa3BUTHIO, MOBBILICHUIO
CBOCH KBaTU(UKALH U MacTepPCTBA;

- TpoBepka C(OPMHUPOBAHHOCTH Y BBIMTYCKHUKA YCTOMYMBOW MOTHBALUU K
npodeccuoHanbLHOM JEesSTeIbHOCTH B COOTBETCTBUM ¢ npeaycMmorpennsimu OC BO PYIIH
TUIAMH 33/]1a4 MPO(eCcCHOHANBHOM JeATeIbHOCTH;

- OLEHKa YpPOBHS CINOCOOHOCTH BBINYCKHMKOB HAaXOJUThb OPraHU3alMOHHO-
YIPABICHYCCKUE PEIICHUS B HECTAHAAPTHBIX CHUTyalMsIX M TOTOBHOCTH HECTH 3a HHX
OTBETCTBEHHOCTb;

- olecrnieueHne WHTErpanuu OOpPa30BaHUSI U HAYYHO-TEXHHUYECKOH AESITEILHOCTH,
NoBBINICHHE  H(PPEKTUBHOCTH  WCHONB30BAHUS  HAYYHO-TEXHMUYECKUX  JTOCTHIKCHHIH,
pedopMupoBaHne HAy4YHOU Cepsl U CTUMYITHPOBAHNE HHHOBAIIMOHHON JESTETbHOCTH;

- ofbecrnieueHue KauecTBa MOArOTOBKU CIELUATNCTOB B COOTBETCTBUM C TPEOOBAHUAMHU

OC BO PY]JIH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHM/S OI1 BO

K I'MA nonyckaercsi 00y4aroniuiics, He UMEIOIUN aKaJeMU4IeCKON 3a/I0JKEHHOCTH
U B MOJHOM 00bEME BBIOJHUBIIUN yueOHBIH TUIAH WM UHUBUIYAIbHbIH YUeOHBIH IJ1aH

OII BO.

[To oxonwanuto ocoenus OIl BO BeimyCKHMK I0/DKeH 007a/1aTh CIEAYIOIMIUMHU
yHUBepcaabHbIMH KoMmueTeHuusmMu (YK):

Kox n naumenoBanue YK

YK-1: CnnocobeH ocyliecTBIATh MOUCK, KPUTUYECKUIH aHaIu3 U CUHTE3 HH(OPMALIUU, IPUMEHSITH
CHCTEMHBI MOJXOJ JIJIsl PELIEHUS IOCTABIEHHbIX 3a/1a4

VK-2: Cnocoben omnpeaensTb Kpyr 3ajad B paMKaX I[IOCTaBJACHHOW LEIW W BbIOMpaTh
ONTHMAIIbHBIE CIIOCOOBI UX PELIEHUs, MCXOAs M3 JASHCTBYIOLIMX IIPAaBOBBIX HOPM, MMEIOIIUXCS
peCypcoB U OrpaHHYECHUH

VK-3: CnocobeH oCylIECTBIATE COLMAIBHOE B3aUMOJICHCTBUE M PEalM30BBLIBATE CBOIO POJIb B
KOMaHJie




Kox u naumenoBanue YK

VK-4: CnocoOeH OCyIIECTBIATh JE€J0BYI0 KOMMYHHUKAIIMIO B YCTHOW M MUCBMEHHOHN (hopmax Ha
rocyaapcTBeHHOM sa3bike Poccuiickoit Denepannu 1 MHOCTPAaHHOM(bIX) S3bIKe(ax)

VYK-5: CnocobeH BOCHPHHHMATh MEKKYILTYPHOE pasHooOpasue oOmecTsa B COLMAIbHO-
HUCTOPUYECKOM, DTHYECKOM U (hJI0COPCKOM KOHTEKCTAX

VYK-6: Crocoben ymnpapiaTh CBOMM BpPEMEHEM, BBICTPauBATh MU PEAJU30BLIBATL TPACKTOPHIO
CaMOpa3BUTHsI HA OCHOBE NPUHLIUIIOB 00pa30BaHHsl B TEUEHUE BCEH JKU3HU

VK-7: CnocobeH mnomjiepKuBath JOJDKHBIH YpOBeHb (DU3UYECKONH MOATOTOBJIEHHOCTH JIJIsl
obecrneyeHus NOJHOLIEHHOH cOLMaNbHON U MPodecCHoHaNbHON AeSITEIbHOCTH

VK-8: Cnocoben cosgaBath M MOJIEPKUBATh B MOBCEIHEBHON KH3HU U B npodecCHOHAIbHON
JeITeNbHOCTH Oe30MacHble YCIOBUS KU3HEIACATEABHOCTH Ul COXPAaHEHHs IMPUPOAHON CpEllbl,
obecnieueHust YCTOHUMBOrO pasBUTUsl 0OLIECTBA, B TOM YMCJIE HPU YIpo3e¢ M BO3HMKHOBEHUU
Upe3BbIYANHBIX CUTYAllMH H BOCHHBIX KOH()IHKTOB

YK-9: Cnocoben wucnonb3oBaTh 0a30Bble [Ae(EKTONIOrHYECKHE 3HAHWUSA B COLMAILHOM U
npodeccuoHanbHol cdepax

VYK-10: Cnocoben npuHuMarh 000CHOBaHHBIC IKOHOMHYECKHE PELLEHUS B Pa3IMYHBbIX 00nacTax
KHU3HEAEATEIbHOCTU

YK-11: Cnocoben ¢opMupoBaTh HETEPIHMOE OTHOIIEHUE K KOPPYNIIHOHHOMY MOBEICHUIO

VYK-12: Cnocoben: uckarb HYKHble MCTOYHUKH HHOOpMALMM M JaHHBIC, BOCIPUHUMATS,
aHAJIM3UPOBATh, 3a[IOMUHATL U NEpeaaBaTh HHGOPMALMIO C UCIOIL30BAHUEM LU(POBLIX CPEICTB,
a TaKKe ¢ MOMOILBI0 @IFOPUTMOB NpH paboTe ¢ MOJIYYEHHBIMH M3 Pa3iIHYHbIX HCTOYHUKOB
JTAHHBIMU C 1eTb0 2P HEKTUBHOIO UCHOIL30BAHUS MOTYUYeHHON HH(OpPMALUHU IS PELLICHUS 3a/1a4;
IPOBO/IUTL OLIEHKY HH(OpMalMu, €€ A0CTOBEPHOCTb, CTPOUTH JIOTMYECKHE YMO3AKIIOYEHUS Ha
OCHOBaHHUH MOCTYNAIUIMX UHPOPMALIUH U TAHHBIX

- o0menpogeccuonanbHbIMH KomnereHuusimu (OIIK):

Koa u naumenopanue OIIK

OIIK-1 Cnocoben mnpumeHsTs (QyHIAMEHTAJbHbIC 3HAHUA, [ONAYYEHHbBIE B 00IacTH
MaTeMaTHMYeCcKuX M (MIM) E€CTECTBEHHBIX HAyK, M HCIOIL30BaTb HX B MNpodeccHoHaIbHOH
IeATelIbHOCTH

OIIK-2 CnocobeH NpUMEHATH KOMIIBIOTEPHbIE/CYNIEPKOMIBIOTEPHBIE METOAbI, COBPEMEHHOE
nporpaMmMHoe oOecriedeHue, B TOM YUCIIe OTEYECTBEHHOTO MPOUCXONKICHHUS, Ui PELICHUs 3a/1a4
npodeccHOHATBHON 1eATeIILHOCTH

OIIK-3 Cnocoben k pa3paboTke aarOpUTMHUYECKHX WU MPOrpaMMHBIX pelieHuil B olmactu
CUCTEMHOTO U MPUKIAJHOTO IPOrpaMMHUPOBAHUS, MATEMAaTHYECKUX, HH(OPMALMOHHBIX U
UMUTALIMOHHBIX ~MOJE/IEH, CO3/1aHuI0 HHGOOPMALMOHHBIX PECYpcoB MI00anbHBIX  CETEH,
00pa30BaTeNbHOrO KOHTEHTA, NPUKJIAAHBIX 0a3 JaHHBIX, TECTOB H CPECTB TECTUPOBAHUS CHCTEM
U CPEJICTB HAa COOTBETCTBHE CTAHAAPTAM U HCXOIHBIM TPEOOBAHUIM

OIIK-4 Cnocoben yuacTBoBaTb B pa3pabOTKe TEXHHYECKOHW [JOKYMEHTALHM [POrpaMMHbIX
NPOAYKTOB H KOMIUIEKCOB C UCHOIb30BAHUEM CTAHAAPTOB, HOPM M MPaBHIl, @ TAKIKE B YIIPAaBICHUN
MPOEKTaMH CO3aHusi HHPOPMALIMOHHBIX CUCTEM HA CTAJMAX KHU3HEHHOIO LMK/

OIIK-5 Cnocober  uHCTA/IMpOBaTb M CONPOBOXKAATL  IporpamMMmHoe  obecredeHue
UH(GOPMAIIMOHHBIX CUCTEM M 0a3 JaHHBIX, B TOM 4YHCIE OTEYECTBEHHOIO IPOUCXOMKJICHHUS, C
y4yeToM MHGOPMAMOHHOM 0€30MacHOCTH

OIIK-6 CnocobeH nmoHUMarh NPUHLUILL padOThl COBPEMEHHBIX HH)OPMALIMOHHBIX TEXHOJOIUH U
MCIIONIb30BATh UX [UIsl PELlICHUs 3a/1a4 MPo(eCCHOHANIBHOM JIeSTEIbHOCTH




- npogeccuoHabHbIMU KomnereHuusivu (11K):

Koa u naumenosanue [NK

I1K-1 CniocobeH pazpabarbiBaTh M OT/Ia:KMBATh MPOrPAMMHBIH KOJ

[1K-2 Cnocoben BbIonHATL pabOTHl M ynpasiaTh paboTamu Mo co3faHuio (MoaupHKaLUK) U
conpoBokaenuo MC, aBroMarusupyromux 3a7add OpraHu3alluOHHOrO YINpaBileHHs W Ou3Hec-
IPOLIECCHI

I1K-3 CnocofeH ocyLecTBIATh aIMUHUCTPUPOBAHUE NPUKIAHOTO IPOrpaMMHOTO obecreueHus,
CETeBOH MOJCUCTEMBI M CUCTEM yIpaBlieHHs 0a3aMH JAaHHBIX HH()OKOMMYHHUKALMOHHON CHCTEMBI
OpraHu3aluu

I1K-4 Cnocoben npoBoauth paboThl 10 00padoTKe U aHANU3y HAyYHO-TEXHUYECKON HH(pOpMaLUH
1 PE3YJILTATOB MCCJIE0BAHUN

3. COCTAB I'HA

['MA moxer npoBoauTcs Kak B 04HOM (popmare (oOyuaromuecs U rocyJapCTBeHHAst
JK3aMEHAI[MOHHAs Komuccusi BO BpeMms nposeaeHuss | MA wnaxomarcs B PYJIH), tak u ¢
HCIONIBb30BAHUEM JUCTAHIIMOHHBIX oOOpasoBatenbHbiX TexHonorui (JJOT), mocTtymHbIX B
DnexkTpoHHOU nHpopManoHHO-00pa3oBatensHo cpeae PYIH (DHUOC).

[Mopsinox mposenenuss [MMA B ounom dopmare wnu ¢ ucnonb3oBanuem (/10T)
PErIaMEHTUPYETC COOTBETCTBYOIUM JIOKAIbHBIM HOpMaTuBHBIM akToM PY]IH.

IMA mno OIl BO «®ynnamenTtanbHas wuHGoOpMaTHKa M WHPOPMALMOHHBIC
TEXHOJIOTUI» BKJIIOUAET B ceOst:

- TOCYapCTBEHHbIN 3k3aMmeH (I9);

- 3alUTY BBITYCKHOM KBanmudukarnonHou padborsl (BKP).

4. TIPOI'PAMMA I'D

O6bem I'D o OII BO cocraBaser 3 3a4eTHBIE €IUHUIIEL.

T'ocynapcTBEeHHBIIM 3K3aMEH IPOBOAMUTCS B JIBa JTAra:

IlepBbiii TaN — OIIEHKA YPOBHS MOATOTOBKH BBIITYCKHHUKA B (DOpME KOMIIBIOTEPHOIO
TeCTUPOBAHUS C HUCIIOIL30BAHUEM CPEICTB, JOCTYITHBIX B DICKTPOHHON HMH()OPMAIIOHHO-
obpazosarensnoit cpene PY/IH (DUOC). KommbioTepHoe TEeCTUpPOBAHHE pelIaeT 3aaady
BBISIBJICHUS 00111el HeOOXOIUMON KOMIIETEHTHOCTH CTyAeHTa B pamkax TpeboBanuiit OC BO
PYJIH u coorBercTByromeH oOpa30BaTeNbHOM MNpPOrpaMMbl TAHHOTO — HAIMPABICHHS
MOJITOTOBKH.

Bropoii »Tram — oOuneHka YypOBHS TOATOTOBKM BBIMYCKHUKA K Oymymiei
npo()eCCHOHANBHON JACSTETbHOCTH. JTal TMPOBOAMTCA B (JOPME YCTHOTO 3K3aMEHa.
[Tporpamma rocyaapCTBEHHOIO 3K3aMEHa COACPKHUT HEOOXOJMMOE YUCIIO BOMPOCOB W/HIU
MPAKTUYECKUX 3a/1a4 U3 0CHOBHbIX pazzaenoB OIT BO aiis BeisiBieHus oOuieit HeoOXoauMon
KOMIIETEHTHOCTH cTyneHTa B pamkax Tpebosanumii OC BO PVY/IH wu coorBercTByMOImIEH
0bpazoBaTenbHOM NPOrpaMMBbl JAHHOTO HAIIPaBJICHUS MTOATOTOBKH.

Ha sk3amene oOy4aromuecs JOKHBI TPOAEMOHCTPUPOBATS:

® CrocOOHOCTh MPOBOAHMTH KPUTHYECKHI aHATH3, IPUMEHSITh CUCTEMHBIN MOAXOM IS
pelleHus MOCTaBICHHBIX 3a/1a4;



CHOCOOHOCTh TMPUMEHATHh (yHIAaMEHTAJIbHbIE 3HAHUS, IOMyYeHHbIE B 00JIacTH
MaTeMaTH4YCCKUX M (MJIM) ECTECTBEHHBIX HAayK, M MCHOJAb30BATH HX B
npodeccHoHaNbHOM NeATeNbHOCTH;

CHOCOOHOCTB MIPUMEHSATH KOMITBIOTEPHBIC/CYTIEpKOMIBIOTEPHBIC METO/IBI,
COBPEMEHHOE [MPOTrpaMMHOE OO0eCcredeHue, B TOM UYHCIE OTCUCCTBEHHOIO
NPOUCXOKIACHUS, [T PeLICHUs 3a/1a4 TPO(eCCHOHATBHOMN 1eATEIbHOCTH
CHOCOOHOCTh pa3padaTeIBaTh AITOPUTMUYECKUE U MPOTPAMMHBIC PEIICHHS B 00JIACTH
CUCTEMHOIO u NPUKIATHOTO IpOrpaMMUPOBAHUSA, MaTeMaTU4ECKHUX,
HH(POPMALIMOHHBIX U UMUTALIMOHHBIX MOJIENICH;

CHOCOOHOCTh paboTaTh C TEXHUYECKOW JOKYMEHTALMEH MPOrpaMMHBIX MPOAYKTOB H
KOMIUIEKCOB C HCIOJIb30BAHUEM CTAHIapPTOB, HOPM U MPABUII;

CHOCOOHOCTh MOHMMAThb MPUHOUMNBI pabOTBl W YCTAHOBKH TMPOTPAMMHOTO
obecneuenmst THOOPMAIMOHHBIX CHCTEM U 0a3 JaHHBIX, B TOM YHCIIE OT€YECTBEHHOTO
MIPOUCXOXK/ICHUS, ¢ YUETOM HH(OPMAIIMOHHOM 0e30MacHOCTH;

CIOCOOHOCTh MMOHMMATh MPUHLUIBI PabOThl COBPEMEHHBIX HH(OPMALMOHHbBIX
TEXHOJIOTHH M WCHOJB30BaTh WX JUIS pPeIIeHUs 3afad  MNpodeccHOHAIbHOM
NESITEIIBHOCTH;

CHOCOOHOCTh  AHAIW3UPOBATh, MCIOJB30BaThb HA TMPAKTHKE MaTeMaTHYeCKHe
AINTOPUTMBIL;

CHOCOOHOCTh HCIONIB30BaTh OCHOBBI SKOHOMHYECKHX 3HAHMHA B pa3iMHUHBIX cepax
KU3ZHEACATCIILHOCTH;

CHOCOOHOCTh HUCMONb30BATH OCHOBHI MPABOBBIX 3HAHWN B Pa3MUYHBIX cepax
KU3ZHEACATCIILHOCTH;

CroCcOOHOCTE pa3padaThIBaTh ATOPUTMBI U KOMITBIOTEPHBIC IPOTPaAMMBI.

IIpumepHoe conep:kaHue rocyqapcTBEHHOI0 IK3aMeHa:

Anredpa

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

o Jluneitnast anreOpa. Apudmernyeckue npeicTBus ¢ marpuuamu. llpuBeaenue
CUCTEMBbl JIMHCHHBIX YpPaBHCHMH K TpeyroJbHOMY Buay. Pemenue cucrem
JIMHEMHBIX YPaBHEHUM

o HWpeanst u (pakrop-konbua. IIpocThie umcia u KOHEYHbIE mOJs. MomynsipHas
apudmeruka. Paznoxkenue Ha npocteie qpoOu. MHTErpupoBaHue paruoHalIbHbBIX
dyHKIHIA.

© OcHoBHbIe nousaTus Teopun l'amya. AnreOpanueckue uucna. Pacmmpenue nosns
panuoHanbHbIX uyncen. ['pynmsl. Koneunsle rpynnsl. CuMMeTpudeckas rpynna u
ee noarpynmnel. [ pynna [Nanya anrebpandeckoro ypaBHEHUsI.

AnanuTnueckast reoMeTpus

©  Bekrtopsl. CkaJsipHOE BEKTOPHOE M CMEIIAHHOE MPON3BEICHUE.

©  VYpaBHEHHUs NPSIMBIX U IUIOCKOCTEH.
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Onnunc, runepOona, mapaGona: ompeneneHus, KAHOHHUYECKHE YPABHEHUS U
CBOMCTBA.
OO0mias Teopusi KPUBBIX 2-TO TIOPSIIKA.

® ﬂHCerTHaH MaTeéMaTHKa ¥ MaTéMaTH4YECKasa JJOTHKa

£}

0

KombOunaropuxa. OCHOBHBIE OIpeesieHus] TeOPUH MHOKeCTB. [IpaBuio cymmsl u
MpPaBWJIO MPOU3BEACHUs MHOXKECTB. PasmelieHue, pasmelleHue ¢ NOBTOPEHHUEM,
COUYETaHME, COUCTAHUE C IOBTOPEHUEM, IEPECTAHOBKA, MYJIBTUMHOKECTBO.

Meron mnpousBomsamux Gynkuuil. Omnpenenenue u - cBolcTBa. JIuHelHbIe
orepanuu ¢ npou3BoAsmUMU (pyHkuusmu. CBEépTka. Boruncnenne npon3Boasux
dbyHkmii s mocneaosarenbHocTeld. OIHOPOAHBIE JIMHEHHBIE PEKYPPEHTHBIE
cooTHoueHusl. HeogHOpogHBIE TMHEHHBIEC PEKYPPEHTHBIE COOTHOLICHMUSL.
KomOunaropusie anroputmsel. ['eHepaius nepecTaHOBOK. [ eHepanus codeTaHMii.
Anroputm pa3OueHus: MHOKECTB.

Anrebpa noruku. [Ipsmoe npousBenenne MHOKeCTB. COOTBETCTBHS U (DYHKITUH.
AnreOpsl. @ynkuum anreOpsr noruku. Cynepnosuuuu u  ¢opmynsl. bynesa
Anrebpa. [IpyuHuMn ~ IBOMCTBEHHOCTH. CoBepiieHHass  OU3BbIOHKTUBHAS
HopmanbHast ¢popma (CAHD). CosepuieHHasi KOHBIOHKTHBHAsE HOpMaibHas (popma
(CKH®). Paznoxenue OyneBbix (pyHkuuii no nepemenusiM. [loctpoenne CIIHD
1uist PyHKIMM, 3aJaHHOM TaOIHYHO.

Munumuszanus OyneBbix Gyukuuii. Anroputm Kyaiina u Mak-Knocku.

[lonHOTa ¥ 3aMKHYTOCTH CHUCTEM JIOTUYECKUX (YHKLIMH. 3aMKHYTbIE KJIACChI.
Knacc camozaBoiictBenHbix pynkuumii. Kiace nuHeiHbIX GyHKINN.

Wcuncnenue BbICKa3bIBaHUNW U mnpeaukaroB. OOLue NpPUHLUUNBI MOCTPOCHHUS
dopmanbHOil Teopun. Metox pe3onroLMil I HCUUCICHHS BBICKa3bIBAHHIA.
[Tonstue npenukara. Ksauropel. Andasur.

IlpenBapennast HopmanmbHas ¢(opma. Anroputm mnpeoOpasoBanus (Gopmyn B
npeABapeHHY0 HopManbHYH0 Gopmy. CkyneMoBckas crangapTHas Gopma
[ToncranoBka u ynuuranus. Anroput™m yHudukauuu. MeTton pesononuil B
MCUUCIICHUM NTPEUKATOB

e Teopust koHeuHbIX TpadoB

@]

OcHOBHBIE OHATHS U OTpeiesieHns: Teopuu rpadoB. MarpuuHbie NpeICTaBICHUS
rpagoB. MapmpyTsl, nenu, nukiasl. HaxoxaeHue cBsI3HbIX KOMITOHEHT
Metpuueckue xapaxrtepuctuku rpadon. [loarpader. Onepanuu Han rpadamu.
JIBynonbHbIe rpadbl

[Touck B mupuny. JlepeBbs. DitnepoBsl rpadul. [aMunsToHOBBI rpadbl

DinepoBbl NYyTH W LUKIbL. [aMUIBTOHOBBI NMYyTH M UUKABL. CBfA3b MEXAY
HAJH4YUeM B CBS3HOM rpade raMUJIBTOHOBBIX IHKJIOB U [UIMHOH MaKCHMAalbHBIX
NPOCThIX MyTeH B HeMm. HaxokaeHue kparyalliux nyTed B OPUCHTUPOBAHHOM
rpade

Anroputmbl Ha rpadax. Anroputm Kpackana. Anroputm I[lpuma. Anroputm
Jle#fikcTpel. ANTOpUTM HaxOXKACHMs OdiiepoBa IuKiaa B rpade. Anropurm
MOCTPOGHHUSI KpaTyaliiero mnyTH OT (PUKCHPOBAHHOM BEpHIMHBI JO BCEX
OCTaJbHBIX BEPIIMH B OPUECHTUPOBAHHOM rpade, ciaydail HeOTPUIATEIbHBIX BECOB
peodep.
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[Totoxu B ceTsix. [Ipuknaansie MOAECAN U 3aa4K, IPUMEPLI IPUMEHECHUS METOI0OB
teopun rpadoB. OlEHKH CTPYKTYPHBIX KOMIOHEHT rpada. 3amaua o
MaKCUMaJlbHOM MOTOKE U 0 MUHUMAIIbHOM pa3zpese B ceTu. MakcuManbHbIN OTOK
B TPAHCHOPTHOM CETH. 3ajaya Ha HAXOXKACHUE «Y3KHMX» MECT B CETH. 3ajaada o
MOTOKE MHHUMAJIbHOH CTOMUMOCTH.

e MaTteMaTHUEeCKHN aHAIH3

o]

¢

o)

(@]

MuoxecTBa 1 QyHKIUU. DIEMEHTHI TEOPUH MHOXKECTB. MOIIHOCTb MHOXKECTBA.
Teopema Kantopa. [lelictButenbHbie uncna. Dynkuus (oToOpaxeHue).
[TocTpoenue rpamkoB (HPYHKIUHA.

[Ipenensl nocnenoBarenbHOCTeH ¥ GyHKIMIT. MOHOTOHHBIE TTOCIIEIOBATEIILHOCTH.
Kputepuii Komm. HenpepsiBHOCT, (yHkiuu. Touku pa3pbiBa  (QyHKIUH.
HenpepbIBHOCTH CII0KHOM 1 00paTHON (DYHKIIHI.

[lponssognast u ee npumenenue. IlpomsBonnas ¢ynxmun. [Juddepennnan.
[TpousBoaHas oOpaTHOli u cinoxHOU GyHkiuu. [Ipon3BOAHBIE BRICIINX TTOPSIKOB.
[Ipon3BoaHble HyHKIMIA, 3aJaHHBIX HESABHO U MapameTpuuecku. Teopemsl Depma,
Ponns, Komm, Jlarpamxka. @opmyna Teitnopa. Dkcrpemymsl (ynkiuu. Touku
neperuda, acumnToTsl. MccnenoBanne ¢ynkumii. [Ipasuna Jlonmrans.
HeonpezaeneHHslil UHTErpail. 3aMeHa NePEeMEHHBIX B HEOMPEIETICHHOM HHTErpase,
UHTCTPUPOBAHHE 1O  vacTsM.  VIHTerpupoBaHue  palMOHANBHBIX U
uppaunoHanbHeIX ¢QyHkuuil. WuTerpupoBanune audQepeHInanbHbIX OHHOMOB.
[loacranoBku Ditnepa. UHTErpupoBaHne BBIPAKEHUN C TPUTOHOMETPUUCCKUMHU
YHKIUAMU.

Onpenenennbiit unterpan. Kpurepmii Jlebera. Cymmsr m unTerpansl [apOy.
Kputepuii [lapOy. Ouenku unTerpasa Pumana, MOHOTOHHOCTb HMHTErpaja Hu
Teopema o cpenneM. Muterpan u npoussoanas. Popmyna Herotona-JleiiGnuna.
3amMeHa NepeMEeHHOM B wuHrerpaine Pumana. BbpluuciieHHWe [7IMHBI KPUBOH,
IUIOIIAM KPUBOIMHEHHON Tpanmenuu W oObema Ten BpauieHus. Kpusbie B
eBKIMIOBOM MPOCTPAHCTBE, KpHUBHM3HA KpuBOil. HecoOCTBeHHBIE WHTErpabl.
Kpurepuit Komn, npusnaku Jupuxie u AGenst cXOAMMOCTH HECOOCTBEHHOTO
UHTErpana.

@DyHKIMM HECKOJILKUX MepeMeHHBIX. MeTrpuueckue npoctpancTBa. OTKphIThIC U
3aMKHYTbIe MHOXeCTBa B R" u ux cBoiictBa. HenpepwiBHble (yHKIUM B R
CaoiicTBa (pyHKkuuu, 3amanHoil Ha kommakre. Juddepenuupyembie GyHKIUU B
Juddepenuypoanne cnoxHOW (GyHKUuH. [pagueHT, reoMeTpu4ecKii CMBICI
muddepennuana. YactHele Tpon3BOAHbIC U AU((epeHIrabl BEICIINUX TOPSIIKOB.
@®opmyna Teitnopa QyHKIMM n nepeMeHHBIX. TOYKHM JOKAIBHOTO SKCTpEeMyMa
¢yHkuun n nepemeHHbIX. OCHOBHBIE TeOpeMbl 0 HesiBHBIX (yHkmusx. Cucrema
HesiBHBIX (yHKnmit. SlkoOuan, Teopema 00 oOpatHOM OTOOpakeHUH. YCIOBHBIN
KCTPEMYM (YHKLIUHU N IEPEMEHHBIX.

Kparubie unterpansl. Muterpan Pumana Ha n-mepHoM npomexyTtke. Kpurepun
Jlebera u J[lapOy wunTerpupyemoctu ¢yHkiuu. JlonmycTuMble MHOXKECTBA U
uHTerpanbl Ha Hux. OOmue cBolicTBa uHTerpana Pumana Ha mHOkectBe R
CBeneHue KpaTHOrO HHTerpajia kK moBTopHomy. Teopema @DyOunu. J[BoiiHoii
MHTErpal: MPHUBEACHHE K IOBTOPHOMY, 3aMEHA I[IEPEMEHHBIX, IPUIOKCHHS.
TpoiiHOM wHHTErpan M €ro BBIYMCICHHE. 3aMEHA IEPEMEHHBIX B TPOHMHOM
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uHTerpane. HecoOcTBeHHbIC MHTErpanibl IByX U TpeX MEepeMeHHbIX. BrraucieHue
Iomaaei miockux Guryp. Beruncnenne ooObemMoB Ten.

KpuBonuHelHbIC U MOBEPXHOCTHBIC MHTErpasl. KpuBoauuelnsii uaterpan 1-ro
U 2-r0 pona. YcIOBHA HE3aBUCUMOCTU KPHUBOJIMHEHHOIO HHTErpaja OT IYyTH
unrerpupoBanus. @opmyna ['puna. @opmyna Octporpaackoro-I'aycca. @opmyna
Crokca.

OneMeHTbl Teopun nonsi. CkansipHble M BEKTOpHbIE mnons. [ paguent,
JUBEPreHI s, LupKymsauus, porop. Cneuuwanbheie noad. OOparHas 3aaaua
BEKTOPHOTO aHAJIN3a.

Yucnoseie u (ynkuuonanbubie psagsl. Kpurepuit Komm. OcHOBHBIE CBOMCTBa
cxomsmuxcst psanoB. Ilpusnaku cpaBuenusi, [lamambepa u Komm cxogumoctu
pA0B ¢ HeoTpuuareabHbIMM wieHaMu. WuterpanpHbiii npusHak  Komm
CXOAMMOCTH psaa. AOCOmIOTHasE M YCIOBHAash CXOAMMOCTh psnga. I[IpusHak
Jleitbuuiia cxomumocTH 3Hakodepeaymwmierocs psiga. CBolicTBa  CXOSIIMXCS
psanoB. Teopema Pumana. Ilpusnaku AOens u [lupuxme. Ilortoueunas wu
paBHOMEpHasi CXOAUMOCTh (hyHKIHOHANbHOTO psga. Kpurepmii Komm, npusnak
Beiiepmtpacca. CBolicTBa pPABHOMEPHO CXOISAILMXCS PSJIOB.

CrenenHoit psig u ero cBouctBa. Psn Teitnopa. Pasnokenue byHKIMU B psj
Teitnopa.

Panel @ypoe. CoiictBa psana Pypee. Hepasenctso beccens. Cxonumocts B
cpeaeM. TpuroHomerpuueckuit psig @ypbe U ero cBoicTBa. PasnoxeHue
byuxiuit B psag Dypbe. Teopema upuxse. [lpuniun nokammsanuu Pumana.
Merton cpennux apudmernueckux cymmupoBaHus psjga Dypee. Teopema
Betiepmrrpacca. Murterpan @ypse. [IpeobpazoBanne @ypoe.

(ddepennnanbHble ypaBHEHUS

Juddepenupanbupie  ypaBHEHUS — NEepBOro  mnopsaka.  MHTerpmupoBaHue
nudpepeHInanIbHbIX YPaBHEHHH C pa3aensOIUMUCS MEPEMEHHBIMH,
WuterpupoBanne onHOpoAHBIX aupdepeHnnanbHeIX  ypaBHeHHH.JIMHEeliHbIC
nuddepeHuanbHble ypaBHEHUs 1-ro mopsaka. YpaBHEHHMsI HE pa3pelIéHHBIC
OTHOCHUTEJIbHO MNPOU3BOAHONH. OOnmii MeTo/ BBEACHHS MapamMeTpa. YpPaBHEHUS
Jlarpanxa u Knepo.

Teopembl cymiecTBOBaHMS M €AUHCTBEHHOCTH. YcinoBue Jlunmmna. Teopema
CYLIECTBOBaHUS M EIMHCTBEHHOCTH pelleHus 3agaud Komm B OrpaHuyeHHOU
o0nacTu ¥ B IOJIOCE.

VYpaBHEHHsI BBICIIMX MOPSAJKOB M CUCTEMbl ypaBHeHHH. OnpenenuTensb
Bponckoro. JInnelHbie ypaBHEHUs C TOCTOSHHBIMU KOO UITHEHTAMH.

Kpaessie 3anaun. @ynkuus ['puna.

Cucrtembl nuddepennmanbabix ypaBHeHuil. Jluneinsie cuctembl. CHCTEMBI C
NOCTOSIHHBIMH ~ KO3(ppunmentamu. Merton HeomnpeneaeHHbIX Kod(hdULIUEHTOB.
Marpuunas skcrionenTta. Knaccuduxanust ocobbix Touek. [lepBbie uMHTErpasbl.
Henuneiitnpie cuctemsl. YcrouuuBocTh 1o JlsmyHoBy. @ynkuusa JlsmyHosa.
Teopema o nepsom npubnmxenun. Teopema JlamyHosa u UeraeBa. YpaBHEHUs B
YACTHBIX ITPOU3BOHBIX MEPBOr0 MOPSIKA.

TBDpH}I BBpOHTHOCTBFI H MaTCMaTHYCCKaA CTATUHCTHKA
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BepostHocTHOE mnpocTpaHcTBO. Kiaccuueckoe BEpOSTHOCTHOE MPOCTPAHCTBO.
YcnoBHast BEpOSITHOCTb M HE3aBUCHUMOCTh  COOBITHH, (OpPMYJbl  MOJHOM
BepositHocTH W baiteca. Cxema bepuynnmm, npubnmkeHHsle  (OPMYIBL,
MOJIMHOMHUAJIbHAS CXeMa.

Cnyuaiinple BenuuuMHbl M uX pacnpengeneHus. OpHoMepHbIe ciaydaiiHble
BenuuuHbl. DyHKUUS pacnpenencHus BeposTHOCTEH. OIHOMEPHBIC AMCKPETHBIC
cly4yaiHble BeauuuHbl. (OJHOMEpPHBIC HENPEPBIBHBIC CIIy4aiiHble BEJIMYUHBL.
MHoromepssie CilydailHbIe BEJIMYMHBI Ha MpUMEpe AByMepHOW. @DyHKIus
pacripeie/ieHUs] BEPOSITHOCTECH JBYMEPHOMN CilydyallHOM BeJlIMYMHBL. J|BymepHbIe
JUCKPETHBIC ClydaliHble BEIUMYMHBL.  JIByMepHBIC HeEnpephIBHbIC CllydailHbIE
BEJIMUMHBI

YucnoBble XapakTEPUCTUKH CIyd4alHbIX BeIU4uH. MatemaTuueckoe OXuJaHue U
aucrepcust ciydaiHblx BennduH. KoBapuamms u KOI(QUIMEHT KOpPpeIsLuu.
MOMEHTBI BBICIIMX MOPSAAKOB U APYTUE YHUCIOBBIC XAPAKTEPUCTHKH CIIy4alHBIX
BEJIMUMH. Xapakrepuctudeckass (QyHKuuMs U rnpeoOpasoBanue Jlammaca-
Crunteeca. HepaBenctBo YeOblmeBa, 3aKkOHBI OOJBIIMX YHCEIN, ICHTpalIbHAs
npeenbHas Teopema.

OcHOBBI MareMaru4eCcKOM CTAaTUCTUKH. (OCHOBHBIC NOHSTHUS MaTEMaTHYECCKOM
cratucTHKU. ONEHKH HEW3BECTHBIX MNAapaMeTPOB, CBOICTBA OLIGHOK, METO[bl
HaXOXKJAeHUs OHEeHOK. CTaTUCTUYECKHUE THUIMOTE3bl, KPUTEPUH OTHOIICHUS
npapaonoao0us, kpurepuii cornacus [Tupcona.

e  MapKoBCKHE NPOLIECCHI.

o

Ciyualinbie MpPOLECChl, OCHOBHBIC XapakTepucTtuku. OmnpeneneHue Cly4alHOro
nporecca, KiIacCH(pUKAIHs CIydalHBIX MPOLECCOB. YHCIOBbIE XapaKTePHCTUKU
CIYyYalHBIX MPOLIECCOB

Ilenm MapkoBa Kak JUCKETHbIE IO BPEMEHH MApPKOBCKUE MPOLIECCHI.
Onpenenenne uenu  MapkoBa. Marpuna  nepexogHbIX — BEPOSTHOCTEH.
BepositHocTtHOe pacnpenenenue. Knaccudukaums cocrosauii nenu Mapkosa.
Kanonunueckuii Bua uenu Mapkosa. HucioBbie xapaxkrepuctuku. [Ipenensnoe
pacnpenenenue nenu Mapkosa.

MapxoBckue mnpoueccel. OmnpeneneHue MapKOBCKOIO —Ipoiiecca, Marpulia
HNEPEeXOAHbIX BeposTHOCTEH. IIpuMepsl MapKOBCKUX IPOLIECCOB: MyaCCOHOBCKHI
npoIriece, Mporecce YUCTOTO POXKACHUS, Mpoluece poxkaeHus u rudemu. Marpuua
UHTeHCUBHOCTEH mnepexonoB. Juddepenunansusie ypaBuenusi Kommoroposa-
Yenmena. BeposTHOCTHOE ~ pacnpeneieHMe  MapKOBCKOrO  mporecca..
Knaccudukanus cocrossHuii MapkoBckoro mpouecca. [IpenenbHbie BepoOSTHOCTH
MapkoBckoro mpouecca. [locrpoeHue BioxeHHoM uenu MapkoBa s
MapKOBCKOTO Ipoliecca.

e Meroabl ONTUMHU3ALMU U UCCIIEA0BAHUE ONEepaLINi

@]

be3ycnoBHast ONTUMU3ALUS U IIEMEHTBI TEOPUU BBIMYKIBIX (GyHKIH. OCHOBHBIC
MOHATUS U TEOPEMbl METOJOB ONTHMHU3ALUN W TEOPUHU BBITYKIBIX (DYHKIIHH.
Jlemma @epma. HeoOxoaumble YCIOBUSI ONTUMAJIBHOCTH BTOPOrO MOPSAKA.
Jlocrarounble  yCIOBUS — ONTUMAIbHOCTM  BTOpPOro  mopsiaka.  Mertoast
MUHUMU3ALMKU  [EpBOro mnopsiaka. Meroa rpaaueHTHOro cmycka. Metossl
COMPSIKCHHBIX TIPagueHTOB. MeTonbl MHHHMHU3ALMKM BTOPOro mopsaka. Metoa



Hpiorona u ero moauduxaruu. Metomsl nepeMeHHOU MeTpuku. MeTo/sl
MUHUMHA3ALIUU HYIeBoro nopsjaka. Cioyuait QyHkiuu onHoro aprymenTta. Meron
koH(purypauuii. Meton neopMupyeMoro MHOrOrpaHHHKA.

YenoBHast ontumusanus. Mertog Muoxkureneit Jlarpamxa. HeoOxomumbie wu
JIOCTaTO4YHbIC ycaoBusa dkcTpemyMa. Teopema Kyna-Takkepa.

DNeMEeHTbl BapUAlMOHHOTO HCYUCIeHUs. (OCHOBHBIE TIOHSATUS W TEOPEMBI
BApUALIMOHHOrO  ucuucieHus. HeoOxoaumble W J0CTaTO4HOE  YCIOBHE
ONTUMAILHOCTH.

o ®dusuka
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Mexanuka. Kunemaruka. JluHamuka. 3akoHbl CcoOXpaHeHus. BpaimarensHoe
JBUKeHHE. [[BHKEHUE KUKOCTH U ra3a

OnexktpudyectBoO u  marHetusM. Iloctosuubeiii TOk. Ilepemennbiii Tok. Tok B
pa3IMYHBIX cpefax. DIEeKTPOMAarHUTHAs MHAYKOUA. MarHutHoe nose. YpaBHEHUs
Makcsemna

Ontuka. ['eomerpuueckass ontuka. BonHoBas ontuka. WnTtepdepenuus caera.
Judpaxius cBeTa. DIeMeHThl KBAHTOBOM (DPU3UKH.

e ApXUTEKTypa KOMIBIOTEPOB U ONEPALIMOHHBIC CUCTEMBbI
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OcHoBHBIE TOHATHS W omnpexaencHus apxutektypel IBM. Ilpunuuner ¢on
HeiimaHna 1 Ki1accudeckas apXuTeKkTypa KOMIbIOTEPA.

Yposenb apxutekTypsl Koman IBM. Ctpykrypa u ¢opmarsl MaIMHHBIX KOMaHI.
S3pik  HM3KOrO ypoBHs accemOnep. Wuctpykumu. Omnepannbl. JUpeKTHUBEIL.
Tpancnauus u 3armyck nporpaMmsl.

Hasnauenue u CTpPyKTypa ULEHTpalbHOrO tmporeccopa. KomaHAHBIA IUKI
IpoLeccopa. DTamnbl UCIIOIHEHUS KOMAH1 IPOLIECCOPOM.

ITpon3BOAUTENBEHOCTD LHEHTPAILHOIO nporeccopa. XapakTepucTuku
MuKponporeccopa. Crioco0bl MOBBIIIEHUS! TPOU3BOAUTENBHOCTH LIEHTPAIBLHOTO
nponeccopa. MuorosineprHocts. OpraHu3anus KOHBEHEPHOTO pekuMa padoThl
nporeccopa.

Cucrema ¥ MexaHW3M I@pepbIBAaHUM MUKpomnpoueccopa. Buasl npepeiBaHuil.
AnnaparHble ¥ IPOrpaMMHBIC IPEPBIBAHUA. YIIPABICHUE NIPEPLIBAHUAMU.
YerpoiictBa xpanenuss uHpopmanuu. Kraccudukamys ycTpoicTB XpaHCHUs
nHpopmauun. Mepapxudeckas CTpyKTypa MaMaTH KOMIbloTepa. JluHamMudeckas u
CTaTUYECKAs MaMSTh.

daitnoBast cucrema. 3agaumn dainoBoil cucremsl. Mmena ¢ainoB U MHIAEKCHBIE
neckpunropsl. Tumnsl ¢aiinos. [Ipasa goctyna k ¢aitnam. Maiins! ycTpoHCTB.
Cucrema BBOAa-BbiBoAa. llunel, ux xapakrepuctuku. [oprel. Kontponepsi
MoHonuTHBIE OnepauMOHHBIC cucTeMbl. Apxurekrypa MononutHon OC,
INpUMEpPbl TakUX CUCTeM. MUKpOsAEpHbIE M HAHOAAEPHBIC ONEPALMOHHBIC
CHCTEMBI.

Apxutextypa UNIX. ®ainbr u ycrponcrsa. IIpoueccel. Ilonstue npaiisepos
(hai0BO CUCTEMBI U UX THIIBIL.

OcHoBbl MH(POPMAILTMOHHON 0€30MaCHOCTH OnepaluoHHbIX cuctem. Konmenmuu
oe3onacnoctu UNIX. Yrpasienue nonbp30BaTeasiMu U MpaBaMu JOCTYIIA.
[Monsitue normveckoit (aiiyioBoit cuctemMbl. MOHTHUPOBAHUE U JEMOHTHPOBAHUE.
dusnueckas opranuzanus (QaiIoBoOH CUCTEMBI.



Cerp B UNIX. CereBas noacucrema. OO0mme npunuunsl pabotbl. [lonstue
coketoB. Turbl cokeroB. Obiue npuniuibl B3auMoaencteus OC yepes COKEThI.
YrpapieHue ciayx0aMu ONEepalMOHHOW CHCTEMbI. 3arpy3ka OmnepaluoOHHOU
cuctembl. CUCTEMHBIE CITYXKOBI.

o BpluHCIUTENBHBIC CHCTCMBbI, CCTH U TCIICKOMMYHHKAIIHH

O

0

ApxuUTeKTypa ¥ NPUHLMIBI [IOCTPOCHMS CeTell ¢ KOMMYyTalMeH KaHalloB U C
KOMMYTAaIMel MakeToB.

DTanoHHas MOJENIb B3aUMOJEHCTBHUS OTKPBITBIX CHCTEM. MOHSATHE O MPOTOKOJIE U
MeKypoBHeBoM uHTepdeiice. CeTeBble MNPOTOKONBL: (PU3HUYECKUN YPOBEHb,
KaHAJIbHBIH YpPOBEHb, CCTEBOM ypOBEHb. IIpOTOKOIBI BEpXHUX YPOBHEH:
MPUKIIAIHOM, MPEJICTABUTEIIbHBIN, CEAHCOBBIN U TPAHCIOPTHBIM YPOBHU.
[IpuHUMOBI MOCTPOCHHUSI OCHOBHBIX THUIOB CETEH TEICKOMMYHMKauuil. Pexum
acuHxpoHHoW mepenayn (ATM) B IUPOKOMONOCHBIX HU(BPOBBIX CETHAX,
BUpPTyaJbHbIC NYTH W BHUPTyaJbHble KaHanbl. [{nppoBas cers ¢ uHTErpanuei
cinyx0, apxurekrypa cetu, 0a3oBbiii Meron moctyna. [Iporokon SIP. Tumsr
cepBepoB, cooOmenusi, anpecanus. CeTH COTOBOW TMOABMIKHOW  CBSI3U:
apxutekTypa cety GSM, npuHIUNBI TPEIOCTABICHUS YCIYT NOIb30BATEIISAM.
DBomonus cetei TenekommyHukaruii. O6mue noustus o cersix 3G, 4G, 5G u
6G. Mertonbl mMOBbIIIEHUS HHEProd3(PdexTUBHOCTH B OECHPOBOIHBIX CETIX
NOJABUKHOH  CcBA3U.  [IporpammHO-KOHGUTYpUpyeMble  CeTH. TeXHOIOTHs
BUPTyadu3aluy ceTeBbIX (yHKIMA. TeXHOIOTMs y3KOMOJIOCHOTO WHTEpHETa
BEIICH. EXHOIOTUSI HAPE3KU CETEBLIX PECYPCOB.

OcHOBBI TOCTpOCHHS  Mozenei  (YHKIMOHUPOBAHHS CHCTEM M CeTe
tenekommyHukaiuii. IloHAtue o0 mokKazarenasx KadecTBa OOCHYyXKUBaHUS WU
BEPOSITHOCTHO-BPEMEHHBIX XapakTtepuctukax. Iloctpoenue npocreiinen Moaenu
00CITy’>KMBaHUS BBI30BOB B COTE CETH MOABMIKHOH CBS3H, OMUCAHUE MOJICTH B BH/IC
cuctembl MaccoBoro oocnyxuBanus M/M/C/0. TToctpoenue npocreiinieit Mmoaenu
(YHKLIMOHMPOBAaHMS KaHala NepeAadd IaHHBIX, ONHUCAaHHUE MOJCIN B BHJE
CHCTEeMbI MaccoBoOro obcmyxuBanus M/M/1/~.

e  OcHOBbI HHPOPMAITMOHHON OE30MaCHOCTH
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OcHOBBI  0€30MacHOCTH  CETEBBIX MH(OPMAIMOHHBIX TEeXHOJOTHI. (OCHOBBI
Oe3omacHOCTH  CeTeBBIX  MHGPOpPMAIMOHHBLIX  TexHonoruil.  [lpumenenue
MEIKCETEBBIX KPAHOB JJIs1 3alUThl KOPIIOPATUBHBIX CETEH

3ammra nH(pOpPMAIMKM B COBPEMEHHBIX ONEPAlMOHHBIX cucTeMax. [IpakTuueckue
BONPOCHI 3aLUUTHI ONIEPALMOHHBIX CUCTEM

Kpunrorpadus. Kpunrorpapuueckue npuMHTHBEI KW MeXaHH3MBL. (OCHOBbBI
HH(PACTPYKTYpPbI OTKPBITHIX Kitoueil. [IpoTokossl ayTeHTH) KA

e PersirnonHbIe 04361 TaHHBIX
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OcnoBubie nonstus o 6azax ganHeix u CYBJl. Kparkuii ucropuueckuii ouepk
passuruss  CYBJl. Mopenn panHeix. PensiuuoHHass MOAENb  JaHHBIX.
Konuenryansnoe mopenupoanue bJl. ER- u EER-guarpammel. Pensiimonnoe
monenuposanue bJl. Ilepesong ER- u EER-monenu B pensiiMOHHYH) MOJEIIb.
Hopmanuzanus pensiiiuoHHbIX Tabmun. 1-1, 2-s1, 3-1 HOpMmanbHbie (OPMBL
Hopmanbnas dopma boiica-Konna.
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Pensiimonnas anrebpa Kak MaTeMaTHYeCKWil s3bIK paborhl ¢ Tabnumamu B/l
OcHOBHBIC Omepanuu peasuUOHHON anreOpsl. Hamucanue 3anmpocos cpeacTsaMu
PENSIIMOHHON anreOphi.

[Tonsitne o s3pike SQL kak O s3bIKE 3aMpOCOB K PENALMOHHBIM 0a3aM JIaHHBIX.
OcHoBuble BO3MOKHOCTH sA3blka SQL. OcnHoBHble onepauun rpynnst DML mo
BbIOOpKe maHHbIX. Onepaunuu, CBA3aHHBIE C TPYHNIHPOBKONW U BBIYUCICHUEM
arperaTuBHbBIX (QYHKIIHA.

Cucremsl YIpaBICHUSA Oazamu JaHHBIX
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OcnoBueie Mopenu fganHeix CYDBJ[. Pasnuuus KOMMEpPUECKMX U OTKPBITBIX
nuuens3uii. OcHoBHbIE cnocoObl  aoctyna k bJ[. Pemsiuuonnas mozens.
JlokymenTHass monens. Monenb kimou-3Hadenune. ['padosas monens. MuaekcHas
mopens. Wide-column mopaens.

OO0mue koHIENIUH, TOHATUS ¥ 1pobrembl pazauuabix BUAoB CYBJl. OcHoBHBIE
TUMBl JAAaHHBIX. TpaH3akuuv. YPOBHHM W30JSIUMM TpaH3akuui. [[peBoBuaHbIC
uHaekcsl. [lonHotekcroBbie nHAEKCHL. ['e0 nnaekcsl. JKypHansl. f3bIKu 3a1pocos.
[Inaner BeImonHeHus 3amnpocoB. Kypcopsl. BeprukansHoe MmacmraOupoBaHHe.
Topusonransnoe macmtabuposanue. lapaunar. Beicokas noctynHocts. CAP-
teopema. Jloctyn k CYBJl u3 BHELIHUX Cpe.

Penssnmonnsie CYBJI. Ilpeumymecrsa m nepocrarku SQL. Crpykrypa SQL
3anpoca. OCHOBHbIC THUIIbI JaHHbIX B peisiuOHHbIX BJI. IlepBuuHbIil KiItO4.
ABTOMAaTuYecKass reHepauus  3HaueHue  nepBuUUHOro  kimwouda.  [IpusHak
YHHKaIbHOCTH 3HaueHus nosd. Co3zgaHue, W3MEHCHME, yOaJleHHe OTHOLLCHUH.
JloGaBnenue, wu3MeHeHue, ymajaeHue 3anuceil. Bouibopka nmanneix u3 B/l ¢
UCIIOJIb30BAHUEM YCJIOBUH. BroKeHHBIE 3ampochl, arperanus, COEAMHEHMS,
COPTHPOBKH, OTPAHUYCHHS HA KOJIMYECTBO 3amucell B pesynsrare. OObequHeHHE
u niepeceueHus pesyiastaroB. Exists, all, any, in. Co3nanue, n3MeHeHue, yaajieHue
M HCHOIb30BAaHWE BHEUIHMX KJIOYCH, OCHOBHBIC NPUHLUINBI HX pabOThL
Hcnonb3oBanue unaexkcos. O0mas nHopManyst 0 MpOLEAYPHBIX PACIIUPEHUSIX.
Tpurrepsl. [IpeacraBnenus. Kypcopsl.

Hepensauunonnsie CYB/l. bazoBbie npuHIMIIBI padO0ThI ¢ JaHHBIMU B IOKYMEHTHBIX
CYB/l, xmou-3nauenne CYBJl, rpadossix CYBJl, nouckoBeix CYB], wide-
column CYB/I.

Kubepbe3onacHoCTh npeanpusTus

0

Oobecneuenne kubepOe3omacHocTu npeanpustus. OCHOBHBIC METO/IbI 3AlUTHI
ceTel CBs3W Mpeanpuatus. MeToasl mpenoTBpaiieHust kubeparak Ha 0aze BeO-
ceru B  npennpusitun.  [lpouenypa  pearupoBaHus — Ha  MHIMJICHTBI
kubepbezonacHoctu. [Ipumenenue onepatuBHOM nHGopMau 00 yrpo3ax.
Onenka  puckoB  kubepOeszomacHocTH — mpegnpusatus.  Vcnonws3oBaHue
CTPYKTYPUPOBAHHOTO  mpezacTaBieHus uH@opmanuu 00 yrpozax STIX.
[Tokazarenu pucka B oOmactu kubepOesomacHocTH mnpeanpusTus. OneHka
0€30MacHOCTH B CETAX CBSA3M MPEANPUATHS. YIyUIICHHE BOCIPHUATHS KIHCHTAMU
nokaszaresnei 6JaroHaIe)KHOCTH BeO-caiTa MmpenpusiTus.

OcCHOBBI IPOrpaMMHUPOBAHUS



o

[IporpamMupoBanue TUNOBBIX  aaroputmoB. OmnpeneneHue M CBOUCTBA
anroput™Ma.. bazoBeie Tunbl gaHHbIX. OrnepaTtopsl: BBOJ/BBIBOA, MPHUCBAaUBaHHE,
YCIJIOBHBIU, BbI0Opa. OnepaTopsbl: LUKIIbL, UTEPALIUsL.

OcHOBBI  CTpyKTypHOro mnporpammupoBanus. (CoCTaBHbIC THUIBI JaHHBIX.
MaccuBsl. Pabora ¢ maccuBoM: momck, coprupoBka. Marpuusl ganHeix. Pabora
co crpokamu. Pekypcus. Ykazarenu u QyHKIHH.

e (OO6paboTka JaHHBIX U BU3YyaIU3aALUs
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Python. ®yukiuu. Crtpoku. Perymspubie Bbipaxenus. Cnucku. Koprexwu.
CnoBapu. Cuerunku. MmuoxkectBa. CiyuaiiHocts. IloTok  ynpasienwus.
HUctunnocts. CoprupoBka. Kitacesl. TectupoBanue u  MHCTpyKuus —assert.
@ynHkuus zip U pacrnakoBka aprymenToB. [lepemennsie args u kwargs. AHHOTanUs
THIIOB.

Matplotlib. I'paduku u quarpammsi.

Pabora ¢ panHbiMH. Pa3BenpiBaTenbHbIM aHanu3 JaHHbIX. lIpumMenenue
TUMM3UPOBAaHHBIX HMMEHOBaHHBIX Koprexkeil. Kiaccel pannbeix —dataclasses.
Ounuctka u koHBeprupoBanue. OmnepupoBanue pganseimu. [llkanuposanue.
CHuxeHue pasMepHOCTH

e Texnonorust nporpaMmMupoOBaHus
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JluHaMu4eckue CTPYKTYphl JaHHBIX: CIHCKH, OYepenH, CTeku, aepeBba. OOmme
CBOWCTBA AMHAMUYECKUX CTPYKTYP JaHHBIX. CIIHCKU: OJHOCBSI3HBIC, ABYCBSI3HBIC.
Crexu: onepauuu B crekax. Ouepean: HUKIHYEcKast ouepesn. Jlepesbs.
[Ipunuunel 00BEKTO-OPUEHTUPOBAHHOIO NporpamMmupoBanud. HMcnons3oBanue
kinaccoB B sa3pike C++. Ompenenenue knacca. O0Owbextsl kiacca. Co3gaHue u
YHUUYTOXKEHHE O00bekToB kiacca. Koncrpyktopel u nectpykrtopel. [lpaBuna
npeoOpa3oBaHus yKa3aTeleH. Wunnmanusanus 0OBEKTOB. Otnruus
MHULHATU3au  OoT mpucBamBaHus. (CrnocoObl peanu3anyyl UHKAMCY/ UM,
OyHKINU-3TeMeHTl U (QyHKUUH-Ipy3bs. CTaTHuecKHue 4ieHbl 0OBEKTOB Kiacca.
BioxeHHBbIE U JIOKAJIbHbIC KIIACCHI.

HacnenoBanue B 00BbEKTHO-OPHEHTHPOBAHHOM NPOTrPaMMHMPOBAHUU. ba3oBbli U
NPOU3BOAHBIN Kiacchl. [IpaBuiia gocTtyna K 3/eMEeHTaM MPOU3BOJHOIO Kiacca.
Hepapxus knaccoB. OQUHOYHOE M MHOKECTBEHHOE HacneaoBanue. OcoOCHHOCTH
JOCTyNa MpPH MHOKECTBEHHOM HacleA0BaHUU. [loaHBIT OOBEKT KOHEUHOTO
IPOM3BOJHOTO Ki1acca. Bupryanbable 6a30Bbie Kiaccsl. Bupryanabubie (yHKIUY.
[HIabmonsl kinaccoB u ¢ynkiuii. Hacnenoanue mrabiaonnbix kiaccoB. [Ipasuna
OTOX/IECTBICHUS MapameTpoB mrabmona. IlpuMeneHne mabIOHHBIX KJIACCOB IS
CO3aHMUs KOHTCHHEPHBIX KJIACCOB.

e (cCHOBBI aHaMKU3a 0ONBIINX JAHHBIX
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bonpime JaHHbBIE — OCHOBHBIC MOHATHA M 3afadd. MeToabl U HHCTPYMEHTBI
aHanmm3a OONBIINX JAHHBIX.

[Taker R. Onepanuun Hax pa3snuaHBIMU NEPEMEHHBIMU, IPOCTEHIIAS MATEMATHKA B
R. Omneparops! nukna u yciosusi, co3nanne pynxuuii B R. Knaces! nannsix B R.
BBox u BbiBOI naHHbIX B R. ['paduka B R.

[Maketsl u (Qynxkiuu B R, ucnonbp3dyemble B aHanmu3e OOMbIIMX JaHHBIX. [laker
bigmemory — co3ganue, XpaHeHue, JOCTyn U 00padoTKa CBEpXOOIBIINX MATPHII.
Coznanue oObekTa kinacca big.matrix. Onepauuu Hag oo6bexroM. [Taker BGData —



aHAIW3 JaHHBIX, CBA3aHHBIX C TE€HOMHBIMH HCClIeOBaHUSAMU. [lakeTsi
bigSurvSGD u bigstatsr.

OCHOBBI MAIIMHHOTO O0Yy4EHUsI M HEHPOHHBIE CETH
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ba3zoBele MeTOnBl KiIacCHM(PMKALMU ¥ PErpecCHU. Jlornueckue MeTObl
kiaccupukanuu. Merpuueckue Metoabl kiaccubukanuu. JIMHeHHbIE METObI
K1accuuxanmu. MeTonq OHOPHBIX BEKTOPOB M JIOTHUCTHYECKAass perpeccus.
Mertpukn kadectBa kinaccupukany. Jluneinas perpeccus. Ilonmxenue
Pa3MEpHOCTH U METOJ, [NIABHBIX KOMIIOHCHT.

Pacuiipenue npeacTtaBieHHsi O METOAAaX MallMHHOro oOydenus. Kommnosuuuu
anroput™moB. Heiiponnsle cetu. Kiactepusamus u Busyanusauus. YactuuHoe
oOyueHue.

HHTCJ'[J'ICKTY&HI)HI:IC CHCTECMBI

o

[lonsatue wunremiekryansHot cucrembl (MC). HWceropus passutus HC.
Apxurextypa, ocHoBHble mnpoOmembl HWC. Jlormka mnepBoro mopsaka Kak
dopmanbHas Momenb paccyxaeHuii. KnerouHele aBTOMaThl, MOJENH JKU3HU H
cmeptu. Tetopmutsl. ABToMaTsl Kayddmana.

Mopenu 1 METO/bl UHTEIIEKTYaIbHBIX cUCTeM. MoJienu npecTaBaeH s 3HaHH.
CemaHTHYECKHME CETH, HAa3HAUYCHHUE, NpuMepsl. PpeliMbl, HA3HAYCHUE, IIPUMEPBL..
[IpogykumnonHas cuctema, CTpPyKTypa W cxema paOOThl. DBPUCTUYCCKHUE
aNTOPUTMBI (KpUTEpUH MOUCKa petienus ). [IpaBuma 1yist penieHus urpel B BOCEMb.
DKCTepTHas CUCTEMa, CTPYKTypa U Ha3Ha4eHHE ee Momyield. MeTonbl cpaBHEHUS
3HaHUW HsKkcneproB. Meroa pesomouuid. JICM — meron aBTOMaTHYeCcKOro
HOPOKICHUS TUIIOTES.

Metonbl  pacno3HaBanusi oOpa3oB. [locranoBka 3amad  kiaccH(UKANUU
(pacro3HaBaHusl) W KJIacTepu3alud O0BbEKTOB. MeToabl KiacTepu3aluu |
K1accuUKaluy, OCHOBHBIE BHABL, O0NMACTh TNPUMEHEHHUS, OTPAHHYCHUS U
Hegocrtarku. [IpoctpancTBo npusHakoB. Mepsl 01m30c¢TH 1 pacctosHus. MeTpuku
EBxnuna, Maxananobuca, JKypasneBa, Xemmunra. OO0oOmieHHas MeTpuka
EBknuna - Maxananobuca u ee CBOHCTBA.

HckyccTBeHHBIE HEHPOHHBIC CETH. IloHATHE MCKYCCTBEHHOW HEHMPOHHOM CETH
(MHC). Obnacts npumenenuss MHC. Mozgens mckyccTBeHHOTO Heifpona. Bubl
aktuBamoHHbIX  GyHkimi. I[Ipobnema XOR. Ilepuentpon Po3zenbnarra.
Crpykrypa HWHC Xemmunra, Xondunma, Koxonmena. Cetu npsmoro
pacnpoctpanenus. Hactpoiika no meroay oOparHOro pacnpocTpaHeHHUs OLIHOKHU.
[lpaktuueckue mnpumepsl wucnonb3oBanuss WMHC (pacmo3naBanue aui 1o
dororpadusam, kiraccuduKalus CTENEHU TSHKeCTH 3a00/1eBaHu ).
WnTennextyanbHple  CUCTeMbl — ynpasineHus. [loHaTtue U apXuTeKTypa
MHTECJUICKTYanbHOM  cuctembl ynpasiaeHus (MCY). HCY  OecnmiotHOro
nerarensHoro amnmapara (BILUJTA). Crabunusaius TpaeKTOPHOTO —JIBUIKEHUS
BIIJIA. PeuieHue 3amauu AMHAMUYECKOro nnaHupoBanus AsukeHust bIUJIA no
3aJJaHHOMY MAapuUIpyTy Ha OCHOBe IpaBui. Pemenue 3agadu BeiOOpa mapuipyTta
BIIJTA BEHI€PCKUM METOIOM. Peinenue 3a/1a4u KOMMUBOSIKEPA.
AHTaroHUCTUYECKUE WIPBl TpecieoBaHUs-yOeranus, CTpaTeruy TMOBEICHUS
UrpokoB. Perienue 3a1aun npeciae1oBaHus Leiu.

Komnbsrorepuas anrebpa
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Oo6mas anrebpa. AnreOpandeckue CTPYKTYPbl, MOHOW/IbI, TPYIIIbI, MOATPYIIIbI.
aBTOMOP(HU3MBI, KOIIbLA, HCAbI, MO, MPUMEpPhl KOHEYHBIX MOJCH, THHEeHHbIe
MNPOCTPAHCTBA, MOAYJIH, anreOpbl. AnreOpbl MHOTOYIEHOB, MOTMHOMHAIIbHBIC
KOJIbIIA. JIETMMOCTb, €BKJIMJOBEI 00IaCTH, MOTMHOMUAIBHBIC KOJIbIA HAJl MOJISIMHU.
HenpuBoaumble MHOTOUYIEHBI, TeopeMa 00 OJIHO3HAYHOM PA3JIOKCHHH IJIs
MHOTOYJICHOB, KOMIUIEKCHBIE KOPHHU U3 CIUHHIIbI, IPUMUTHBHbBIC KOPHU, KPYTOBBIE
MHOTO4JICHbI, BhIYUCTeHHE QyHKIMK Diinepa.

OCHOBBI UCIIOJIb30BAHUS CHCTEMbI KOMIBIOTEPHOU anreOpsl Maxima. Cunrakcuc
BXOJHOTO $3bIKa CHUCTEMBI, 3a7a4d 3JIEMEHTApPHOM W BBICIICH MAaTEeMaTUKU B
cucreMe Maxima. AHaJIUTHYECKOE H YHUCIEHHOE WHTCTPHPOBAHUE B CUCTEME,
npeoOpa30BaHKE CTEMEHHBIX PS0B, UHTEPHOIAIus B cuctemMe Maxima. Pemenue
muddepeHInanbHBIX ypaBHeHHH B cucteMe Maxima, moctpoeHue rpadukoB B
cucreme KA Maxima.

Anroputmbl  KOMIbIOTepHOM  anreOpbl.  OOmme cBeaeHHs O — CUCTEMax
KOoMIbIOTepHOH anreOpel. [IpoOGnema mpencTaBiIeHHs AAHHBIX, NPEICTABICHUSA
palMOHANBHBIX (YHKIMN, TPEACTABICHUS MATpPHUL], TPEICTABICHUS PSIOB.
[lonnHOMManbHOE YHOPOIIEHUE, MOMAYISPHBIE METOABl. P-aJAMYECKUE METO/IbI,
0030p CBOOOIHO PacHpOCTPAHAEMBIX M KOMMEPYECKHX CHCTEM KOMIIbIOTEpHOU
anreOpsbl.

e KoMIbrOTepHas FeOMETpUs
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OcnoBubie 0ubanorexku: NumPy, Matplotlib, SciPy

JBuxeHus Ha ninockoctu. Tpancaauuu. Bpamenus. OrpaxeHus.

Konnueckue cedeHuss M UMKJIOUWJAIbHbIE KpuBbie. ONTHUMHU3UPOBAHHBIC
aNrOpUTMBbl BBIYMCICHHS TOYCK KOHHMYECKUX Ce4eHUuH. Bbluucnenue Touek
UUMKIOUIAIbHOM KPUBOM Ha OCHOBE BpallleHMHd okpyxkHocTend. Co3ganue
anumanuu ¢ nomouisto FFmpeg.

Kybnueckne crmaituel. Crmaiiael  DpMuTa. Wutepnonauuu nojJIvuHOMAMHA
BBICOKOTO mopsiaka u 3(pdexr Pynre. PasnoBuaHOCTH KyOWHeCKMX CIIaifHOB.
Kapaunanbueii  cmmaiin. TCB-cnnmaiin. KyOuueckuit  crutaiin c

JIOTIOJIHUTEIbHBIMY TPAHUYHBIMH YCIOBHUSIMHU.

Kpussie besbe. [lomunomer bepumrreiina. Marpuunbie (GopMyiibl 11 KPUBBIX
besbe. Anroput™m ae Kacrenbxo. AHMManus IBUKEHUS OMOPHBIX TOMAHHBIX.
[lonronka xpusbix bespe. Paumonanbubie kpusble besbe. Iloaronka xpusbix
besbe. Paninonansusie kpussie besbe.

B-crnunaiinel.  baszucel B-crinmaiiHoB. Buael y310Bbix  BekTOpoB. [loaronka B-
cnnaiiHoB. NURBS-kpussie.

e Anropur™mbl MAalIMHHOU rpaduku U 00pabOTKH U300paKeHU

O

CpenctBa BHU3YaJbHOTO OTOOpPaKEHHS, XaAPAKTEPUCTHKU H300paKeHWH WU
IIBETOBBIC CUCTEeMbl. BuIbl HaHHBIX, NpeAcCTaBleHHbIE B (hopMe H300paKeHUs.
Knaccndukanus 3agay mammaHON rpaduku. TexHudeckne cpeicTBa BU3yalbHOTO
oroOpaxeHus. llBeroBeie cucTteMbl. l[HcTOrpaMMa TOHOBOIO M300pa)XeHUs.
Marpuna coBmectHOM BcTtpeuaemoctd. Dopmartel  rpaduueckux  (aitios.
CriocoObl XpaHeHus U cikaTus rpadudeckoi nudopmanuu.
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AnroputMel  00paboTku  w300pakeHwil.  BbIpaBHHBaHME  THUCTOrpaMMbI
n300pakenus.. JIuneiinast u HenuHelHas QuIbTpanus u300paxkeHuid. MeTobl
BOCCTAHOBIICHUS M300PAKESHHSI TIO TPOCKIIHSIM.

ANTOopuUTMBI TOCTPOEHHUSI M300pakeHUH JIBYMEPHBIX M TPEXMEPHBIX OOBEKTOB.
Hcnonp3oBanue NpUMUTHBOB I NOCTpOeHHs rpadudeckux odpasos. KapkacHas
MOJIe/Ib TOBEPXHOCTU TPEXMEPHOrO Tena. ANrOpUTMBI yIaJCHHUS HEBHIUMBIX
nuHui.. [locTpoeHue pealucTUYEeCKUX H300paKeHu METOIOM TpPacCUPOBKHU
nyueit. [locTtpoeHne TOHOBBIX H300paKeHH METO/IAMU 3aKPACKH.

Anroputmbl aHanu3a u3oOpaxeHuid. CerMeHTalMsT TOHOBBIX H300paKEHUN.
Hcnonp30BaHUE TETPAPHOTO JEpeBa Ul aHAlM3a HU300paKeHUU. ANTOPUTMBI
HOCTPOCHUSI KOHTYpa. ANTOPUTMBI NPOPEKUBAHMS. ANTOPUTMBI 3alOJIHCHUS

KOHTYpa.

BrruucnurensHbie METOObI
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Untepnonsiuust.  [locTtaHoBka — 3ajauud MHTEPHONALMM,  UHTEPHIONSALHUS
nonuHoMaMu. MHreprnonsunonHslii nonuHoM B (Qopme Jlarpamxka. Ouenka
MOrPEIIHOCTH UHTepIonAun. MHTeprnonsiiimoHHbli nonuHom B popme HeroToHa.
UYucnennoe  umHTerpuposanue.  KBagparypuele  (OpMyIbl  YHCICHHOTO
MHTErpupoBaHus: (opMyna MpsSIMOYTOJIBHUKOB, (popMmyna Ttpaneuuid, dopmyna
Cumncona. Ksagparypubeie (opMynsl HWHTEPHOISIIMOHHOTO THIA, OLIEHKH
HOTPENIHOCTEH, COCTaBHBIC (JOPMYJIBL.

UucneHHoe  peulicHue O4YV. Anmnpoxkcumanus KOHEUYHO-Pa3HOCTHBIX
npou3BOAHbIX.. Meton Diinepa, merog Pynre-Kyrra BrOporo mopsiaka, oueHka
touHoctu. Meron Pynre-Kyrra uerBeproro mopsiaka, meron Anamca. Pemenue
TPaHUYHBIX 33714 11 OOBIKHOBEHHBIX AU depeHInanbHbIX YPABHEHUH.

Mertonbl peiieHusi OCHOBHBIX 3aja4 JHMHeWHoW anreOpel. Merox laycca. LU —
pasnokeHue. MeTon NpPOrOHKM sl CHUCTeMbl JIMHEHHBIX —anre0pandecKux
YPAaBHECHHMI € TpeXJMaroHajbHOW Marpuueit. Paznoxenue Xonecckoro ams
CaMOCOTIPSAKEHHON U TOJOKHUTEIBHO ONpeIeIeHHON MaTpuilbl. HOpMBI BEKTOPOB,
HOPMBI MAaTpHUIl U ONEPaTOpOB, SKBHUBAJICHTHOCTb HOPM, COITIACOBAHHOCTb HOPM,
o0ycoBIeHHOCTh MaTpuil. Metoxn npoctoil urepanuu. HesBHble UTepaniOHHBIC
METO/ibl, METOJ 3€H e, METO BEPXHEH pejlakCaluH.

MareMmaTugeckoe MOACITHPOBAHHUC
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KonebarenbHble CUCTEMBI.

YCTONYMBOCTE.

[TpumMepsl OCHULIATOPOB B (PU3UKE, XUMUH, OMOJIOTHH.
HeaBTOHOMHBIE CHCTEMBL.

JInHaMU4YeCKUi xaoc.

Mozens npeirarliero mapmka.

Mozaens YepHasckoro.

NmutaunoHHOE MOAEIMPOBAHUE
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Wmutanmonnoe wmogenupoBanue B NS-2. OcHoBbl pabotel B NS-2: obmiee
ONHCAHWE, CIHUCOK HEKoTophix KoMmaua. Paitn tpaccupoBku. NAM. Xgraph.
Gnuplot. AWK.

KomnonentHoe wmopaenupoBanue. Scilab, mnomcuctema xcos. OpenModelica.
[TonsTe aUHAMUYECKOW UM COOBITUHHO-YIPABISEMONM CHCTEMbl, THOpPU/IHBIC



cucteMbl. lIpUHIMIBI  KOMIIOHEHTHOTO  KOMIBIOTEPHOTO  MOJEIUPOBAHUSL.
Hepapxuueckue cuctembl. binoku u cBi3u Mexay HUMH. OpHEHTHPOBaHHBIC U
HEOPHEHTUPOBaHHBIE O10KM U cBsi3u. HesBHbIE B3aMO/I€HCTBUS KOMIIOHEHTOB.
CereBble Mozenu U cuHXpoHu3anus coosituii. Ceru Ilerpu. 0cHOBHBIE MOHATHA
u onpenencHus. [Ipumenenue cereil [letpu kK MOAENMPOBAHUIO MPOTrPaAMMHOTO
obecrieueHus. 3aJa4u CUHXPOHM3AIMK. 3ajayu ananuza cereid [lerpu. Metomst
ananu3za cereii [lerpu. OcuoBsl pabotsl B CPN Tools.

MopenupoBaHnue CHCTEM MacCcoOBOTO OOCHyXMBaHMST ¥ (DYHKIIMOHAIbHBIX
nporeccoB. JIUCKpeTHO-COOBITHIHBIN MOAX01 K MoueiaupoBanuto. [IpobnemHo-
OpPUEHTHUPOBAHHKIN s3bIK U mporpammuas cpena GPSS/PC. OOmue npuHIUIBI
MOJeIUpOBaHKus UH(HOPMAIIMOHHBIX U BBIYUCIUTENbHBIX TpoueccoB B GPSS/PC.
ba3oBble cBeeHHsI O cHCTEME: OOBEKThI, IEPEMEHHBIC U BBIPAKCHHS, (DYHKIIUH.
Monens cUCTEMBI: MOIEIBHOE BPEMS M CTATUCTHKA. BHYTpeHHssA OopraHusaius:
CIMCKHU M 001Iasi BHYTPEHHsS TOCIEI0BATEIBHOCTh COOBITUH. DIEMEHTHI A3bIKa
mozpenupoBanust GPSS/PC. Cpema wmogenupoBanust GPSS/PC:  omeparopsi,
KOMaH/Ibl YIIPaBICHUS, MHTCPAKTUBHOE B3aUMO/ICIICTBHE.

e Teopus aBTOMATOB U (HOPMAIBHBIX S3bIKOB
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dopmanpHble A3BIKM M TpamMMmaTukd. DopmanbHbIE S3BIKM U CIOCOOBI X
onucanus. Popmansueie rpammaruki. Knaccudukaums (GopManbHBIX S3BIKOB U
rpamMMaTUK 110 XOMCKOMY.

PerynspHslie rpaMMaTuKy U KOHEUHBbIE aBTOMaThl. [ToHITHE KOHEUHOro aBTOMATA.
CriocoObl 3amanus (YHKIMHM TEpexXoAoB. ANITOPUTM TOCTPOCHUS KOHEUHOTO
aBTOMara IO  peryaspHod rpammaruke. Teopema 0O  CyIIECTBOBaHHH
JETCPMUHUPOBAHHOIO  KOHEYHOIO  aBTOMATa, JKBUBAJCHTHOIO  3aJaHHOMY
HE/IeTePMUHHPOBAHHOMY KOHEYHOMY aBTOMATY.

[TonsiTHe KOHEYHO-aBTOMATHOTO SI3bIKA. 3aMKHYTOCTh KOHEUHO-aBTOMAaTHBIX
SI3bIKOB OTHOCHUTEJIBHO TCOPETHKO-MHO)KECTBECHHBIX ONEpauui U Omnepauui Haj
si3plkaMu. Jlemma o pa3pacTaHuM sl KOHEUHO-aBTOMATHBIX A3BIKOB.

Perymspubie sa3piku. Teopema 00 HSKBHUBAICHTHOCTH KJIACCOB pPEryJSPHBIX H
KOHEYHO-aBTOMATHBIX SI3bIKOB. MUHUMAaJbHbIC aBTOMAThl. AJITOPUTM YCTPAHEHUS
HETOCTUKHUMBIX COCTOSIHMM KOHEYHOro asTroMara. AIroput™M OO0beAMHEHHS
9KBUBAJICHTHBIX COCTOSIHUN KOHCUYHOTO aBTOMATa.

KoHTeKCTHO-CBOOOAHBIE TpaMMATHKUM W aBTOMAaTbl C MAara3uHHOW MaMSATBIO.
Hepebs  BbiBoga. lIpeoOpazoBaHusi  KOHTEKCTHO-CBOOOJHBIX  IpaMMaTHK.
AnroputM ycTpaHeHHs: O€CHOJIEC3HBIX HETCPMUHAIOB. ANTMOPUTM yCTPaHCHUSA
HEJIOCTHKUMBIX CHMBOJIOB. AJITOPHTM YCTPAHEHMsI SIICOJIOH-TIPABUI. AJITOPUTM
YCTpaHEHMs LEMHBIX NpPaBUI. ANTOPUTM YCTPAaHEHHUs JIeBOH (aKTOpH3AIUH
NpaBHJI. AJITOPUTM YCTPAHEHUs TMPsIMOM neBoil pekypcun. Hopmanbhbie Gopmbl
Xomckoro u ['pendax.

OcCHOBHBIE CBONCTBA KOHTEKCTHO-CBOOOAHBIX S3BIKOB. JIemMMma 0 paspacTtaHuu s
KOHTEKCTHO-CBOOOJHBIX $I3bIKOB. ABTOMAT C MAarasuHHOW MaMSITBIO U €ro
uHCTPYKIUU. CBSA3b MEKIYy aBTOMATaAMH C MAara3MHHON MaMSTBIO U KOHTEKCTHO-
cBOOOAHBIMU si3bIKaMH. ABTOMaTel Mypa u Muiu.

KOHTEKCTHO-3aBUCUMBIC TI'DAMMATUKUA M JIMHEHHBIC OrPAaHUYCHHBIC aBTOMATHIL.
Hopmaneabie (GopMbl MOHOTOHHBIX TrpaMMaTHK. CBA3b MEKIY KOHTEKCTHO-



3aBUCHUMBIMH U MOHOTOHHBIMHU IpaMMaTuKaMu. CBONCTBA KOHTEKCTHO-3aBHCHMBbIX
A3bIKOB. JIMHEHHBI oOrpaHu4eHHbl aBromar. C(CBA3b MEXKAY KOHTEKCTHO-
3aBUCUMBIMH SA3bIKAMU U JIMHCHHBIMU OTPAaHUYCHHBIMU aBTOMATAMH.
PexypcuBHBIC U PEKYPCHBHO MEPEUHUCIMMbIC TPAMMATUKN U MalllkHbl ThrOpUHTa.
Mammna Tetopunra. [Iporpamma amst Mammssl Teropunra. [IpoGiema octaHOBKH
MamuHbl ThropuHra. PekypcuBHBIC SI3bIKH. PEKypCHUBHO NEpEUUCIMMBbIC SI3BIKH.
CBsi3p MEXKIY PEKYPCHUBHO NEPEUUCIUMBIMU S3bIKAMM M MalIMHAMM ThIOpUHTA.
Knaccer P u NP.

e [IporpammHast HHKEHEPUS

A

L

0

OObEKTHO-OPUEHTUPOBAHHBIA aHanu3 U npoektupoBanue. [lonsitue kmacca u
obbekTa. A3tk UML. [1labnonb! mpoeKTUpOBaHMS.

ONEMEHTbl  KM3HEHHOIO0 ILHUKJIA MPOrpaMMHOrO mpojaykra. AxHanmu3 u
NPOEKTUPOBAHME KAaK JTambl KU3HEHHOro Iukiaa. MonenvpoBanue OusHec-
npomeccoB M aHanu3 TpeOoBaHuil. [IoHSATHE AapXUTEKTYpbI, THUIBI APXUTEKTYD.
Merononorun pa3padorku nporpammusix cuctem: RUP, MSF u np.

Tunosele pemenuss u CASE-cpeactsa. IlosiTue TUNOBOro — peleHUs
OPOEKTUpOBaHMs. TUNOBBIC pEHICHHMS YPOBHS JAHHBIX, YPOBHSI MPUIOKCHUS,
YpOBHS TipesicTaBieHus: U otoOpakenus gaHubix. CoBpemennsie CASE-cpencTra
pa3paboTKu NPOrpaMMHBIX CHCTEM.

e TexHomoruu HMHTCIUICKTYAJIbHOTO aHalin3a JaHHLIX 1 NPOrHO3HPOBAHHUC

@]

]

[IpenmeTHas obnacth skoHOMETpUKU. Mojenu. Tunsl Mmozeneit. TUbl JaHHBIX.
Mogens nmapHoit perpeccuu. Pa3znuuHbie acleKThl MHOXKECTBEHHON PErpecCHH.
[logronka kpuBoi. Meroq Haumenbmiux kBagparoB (MHK). Jluneiinas
perpeccMoHHasi MOJelb C JABYMsl IepeMeHHbIMH. Teopema [aycca-Mapkosa.
JloBepuTenpHbIC HHTEPBAIIBI s KO3()(PUIIMEHTOB perpeccun.

Mopnens mHOkecTBeHHOM perpeccun. OcuoBuble runore3sl. MHK. Teopema
['aycca-MapkoBa. Craructuueckue cpoiictBa MHK-ouenok. Ananu3 Bapuauuu
3aBucumMoi nepeMmeHHou. [Iposepka runores. JJoBepurenbHble UHTEPBAIIBL.
PaznuuHble acCHeKTbl MHOMXECTBEHHOM perpeccuu. MynbTUKOIINHEAPHOCTb.
YactHas koppemsiuust.  VIF  koaddunmentsl. @OUKTUBHBIE TepeMEHHBIE.
Crietuuxaiius Moziesnen.

Hexoropeie 0000mienuss MHOKECTBEHHOW perpeccuu. OO0O0OIIEHHBIH METOJ
HauMeHbIIUX KBagparoB. Henuneilinsle Mopenu. Jlaneapusauu. IIpouenypa
bokca-Kokca

I'erepockenacTUUHOCTD U KOppesaLus B BpeMeHu. Bisemennsii MHK.
[IporuoszupoBanue B perpecCHOHHBIX MOJCIAX. be3ycnoBHOE MPOrHO3UpPOBaHUE.
YenoBaoe npornosupoBanue. IIporHosupoBanue npu HaJIMYUU aBTOPErPECCHU
omunboK

WHcTpyMeHTanbHble  mEpeMeHHble.  JIByXIIaroBbli  METOJ ~ HAMMEHBIINX
KBazparoB.. Tect Xaycmana. Mertogonorus BbIOOpa HHCTPYMEHTAIBHBIX
MIEPEMEHHBIX.

CucteMbl perpecCHOHHBIX ypaBHEHHI. BHellHe He CBA3aHHBIC YpPaBHEHUS.
CucteMbl OTHOBPEMEHHBIX YPABHCHUI.



© Bpemennbie psaael. Moaenu pacnpenei€éHHbIX JaroB. JMHamuueckue MOACHH.
Enunuunbie kopHu u kouHrterpaius. Mogenu bokca-/Ixenukca (ARIMA).
GARCH monenu

© Dxonomerpudeckue nakersl. Gretl. Eviews, PSPP.

Jns noaroroBku odyuaroniuxcs k caade ['D pykosogurens OII BO (He no3nnee uem
3a OIMH KaJleHJapHbIi Mecsi 10 Hadana ['MA) 3HakomuT 00ydaroiiuxcs BbITYCKHOTO Kypca
¢ Hactosmed nporpammon ['MA, ucuepnbiBaroOlMM MEPEYHEM TEOPETUYECKUX BOMPOCOB,
BKIOUaeMblX B ['D, mpumepamu NpPOU3BOACTBEHHBIX CHUTYAalIMOHHBIX 33/a4 (KEHCOB),
KOTOpBIE HEOOXOmMMO OyaeT pemuTh B TPOLECcCe MPOXOKACHUS aTTeCTalMOHHOTO
HCMBITAHUS, @ TAKKE C MOPSAKOM MPOBEACHHUS KaKAoro u3 sranoB ['D u Meronukoii
OLIGHHUBAHUS €r0 Pe3yJIbTaTOB (C OLEHOYHBIMU MaTEpUATAMHU).

[lepen I'D npoBoauTes 06s3aTennbHOE  KOHCYNBTHPOBaHWE — OOy4arOmIMXCsl 1O
BOIIpOCAM M 3ajJadaM, BKJIIUYEHHBIM B mporpammy IO (mpeg’k3ameHalMOHHAs
KOHCYJIbTalus).

OueHuBaHue pe3ynsTaroB caaud ['D mpoBOAMTCA B COOTBETCTBUM € METOAMKOIA,
W3JI0’KEHHOW B OLICHOYHBIX Marepuanax, MpeAcTaBieHHbIX B IIpunokeHuu K HacTosiei
nporpamme ['MA.

5. TPEBOBAHUS K BKP U IIOPSJOK EE 3ALIIUTHI

BKP nmpencraBasier  co0oOil  BBIMONHEHHYH) — OOydaromumcsi  (HECKOJIBKUMU
00y4aroIUMUC COBMECTHO) paboTy, AEMOHCTPUPYIOLIYI) YPOBEHb MOJATOTOBICHHOCTH
BBITTYCKHUKA K CAMOCTOSATEIbHOM PO eCCHOHAIBHOMN NeITeIIbHOCTH.

[lepeyeHr TeM  BBINYCKHBIX  KBaJTU(UKALMOHHBIX  paboOT,  mpemIaraeMbix
o0y4aromuMcs K BBIMOJIHEHUIO, YTBEpXKAaeTcss pacnopsikernueMm pykoBomutens OVYIL,
peamusyromero OII BO, u 10BOAWUTCS pPYyKOBOAMUTENIEM MPOrpaMMbl 0 CBEICHUS
00yuarouxcs BHITYCKHOTO Kypca He 1mo3Hee 4eM 3a 6 mecsies 1o aarel Hauana [ MA.

Jlonyckaercss noaroroBka u 3amurta BKP mo teme, npemnoxenHoit oOydaronimmcs
(oOyuaromuMucs), B yCTAHOBICHHOM NOPSIKE.

K 3amure BKP nonyckaercs oOyuatomuiicsi, cnapmmii [,

K 3amure pomyckaercsi TOJBKO MNONHOCTBIO 3akoHuceHHas BKP, noanucannas
BBIITYCKHUKOM (BBIITYCKHUKaMHU), €€ BBIMOIHUBIINUM, PYKOBOAUTEIIEM, KOHCY/IBTAHTOM (IIpH
Hanu4yuu), pykoBoaurtenem Boimyckawomero bYII u OVII, npowenmas npouenypy
BHEIITHETO PELEeH3UPOBAHUS (JIJI1 MATUCTPATYPhI U CIELHUATUTETA 003aTE€ILHO) U IPOBEPKY
Ha 00BEM 3aumcTBOBaHUl (B cucteMe « Anturuiaruary). K BKP, nomymienHo# 1o 3amursl, B
00s13aTEIbHOM MOPSIIKE MPUKIAABIBACTCS OT3bIB PYKOBOAUTENs O pabOTe BBITYCKHHKA MPU
noarorosxe BKP.

C uenbio BBISIBICHUS U CBOCBPEMEHHOIO YCTPAaHEHHUsI HEIOCTATKOB B CTPYKTYpeE,
coneprkanun u odopmiueHun BKP, e mo3nnee uem 3a 14 paneit 10 gaThl e€ 3amuThl,
MPOBOJIUTCA PEMEeTHIMsS 3alluThl OOydaromumucs cBoeid paboTsl (mpepzammura) B
npucytcTsuu pykosoauress BKP u npyrux npenonasareneit Boimyckaromero bYILL

3amura BKP  npoBoaurcss  Ha  OTKPBITOM — 3aCEJaHUM  TOCYIAapCTBEHHOMN
yK3amMeHaltnoHHON komuccuu (I'2IK).



ATTECTanMOHHOE UCTBITAHHE MTPOBOJUTCS B BHUJIE YCTHOTO JOKIa/aa 00yqaromuxcs ¢
00s13aTenbHONM MYIBTUMEANHHON (Trpaduueckol) mpe3eHTauuel, OTpakalomied OCHOBHOE
conepxkanue BKP.

[To 3aBepuicHHIO [OKIAJa 3alMUIAIONIUECS AAIOT YCTHbIE OTBEThl HA BOIPOCHI,
Bo3Hukiue y uieHoB ['OK no temaruke, cTpykrype, coaepxanuto win odhopmieruto BKP u
npodumo OIT BO. [Jloknan w/unu orBeThl Ha Bompochkl uineHoB DK moryr ObiTh Ha
MHOCTPAHHOM SI3BIKE.

Otanel BbinoaHeHus: BKP, TpeboBanusi k cTpykKrype, 00beMy, COACPKAHUIO U
opopMIeHNIO, a TaKkKe TMepedeHb OO0fM3aTeIbHBIX M PEKOMEHIYEMbBIX JIOKYMEHTOB,
MPEICTaBISEMBIX K 3alIUTE YKa3aHbl B COOTBETCTBYIOIMX METOJUYCCKUX YKA3aHUSIX.

OuenuBanue pesynsraToB 3amuthl BKP npoBoautcs B COOTBETCTBUU € METOAUKOM,
U3JI0KEHHONM B OLICHOYHBIX Marepuanax, NpeacTaBieHHbIX B IlpunoxkeHun K HacTosiuein
nporpamme ['HA.

6. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE ITPOBEJTEHUA
I'mA

Jnst mpoBeneHHs] KOMIIBIOTEPHOTO TECTUPOBAaHMSI B paMkax ['D: KOMMbIOTEpHBIE
KJIaCChl, OCHAIICHHBIC MEPCOHAIBHBIMU KOMIIBIOTEpAMU € AOCTynoM cetu MHTepHeT u
3EKTPOHHO-00Pa30BaTEIbHOM cpene YHuBepcurera, opaysep, MS Teams.

Jns 3ammter BKP u nposenenuss ocnoBHol uactu ['J: ayauropusi, OCHaleHHas
KOMITJIEKTOM ~ CHEIUAIU3UPOBAHHONH Mebenu; J0CKOM (PKpaHOM) U TeXHUYECKUMHU
CpeACTBAMH  MYIBTUMEIMA  TPE3CHTAlMi, MEJIOBOM  WIM  MApKepHOM  JOCKOH.
Komneiotep/HoyTOyk ¢ noctynmom cetu MHTEpHET M 3IEKTPOHHO-00pa30BaTeIbHON cpenie
VYuusepcurera, Opaysep, [10 s npocmorpa PDF, MS Teams.

7. YYEBHO-METO/UYECKOE 4| HHPOPMAIIMOHHOE
OBECIHHEYEHHUE I'MA

Ocnoenas aumepamypa 0as noozomosku k 19 u/unu evinonnenuio u sauyume BKP:

1. BBenenue B kommyTtatuBHyto anredpy / M.®. Ares, . Maknonanen; [lep. ¢ anrmi.
HO.U.ManuHna. - M. : ®@axropuan [Ipecc, 2003. - 144 c. : un. - (20 Bex. Maremaruka u
MexaHuka ; Beir.4). - ISBN 5-88688-067-4

2. Tantmaxep, @.P. Teopus marpun : yuedbnoe nocodue / @.P. l'antmaxep. — 5-e u3n. —
Mocksa : @usmaraur, 2010. — 560 c. — Pexxum pocrtyna: nmo nopmnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=83224 (mara obparteHus:
12.05.2021). — ISBN 978-5-9221-0524-8

3. Anekcangpos, II. C. Jlekuuu no aHAIUTUYECKON TIEeOMETPHUM, IIOMNOJHECHHBIC
HEOOXOAMMBIMU CBEICHHSMHM U3 anreOpbl C MPUIOKCHHEM CcoOpaHMs 3ajad,
cHaOKEeHHBIX penieHusiMuU, coctaBiieHHoTo A. C. [TapxomeHko : yueOHUK 11 BY30B /
I1. C. AnekcannpoB. — 5-e u3j., crep. — Cankr-IletepOypr : Jlans, 2022. — 912 c.
— ISBN 978-5-8114-9009-7. — Texker : snexktponHbii // JlaHb : 3J€KTPOHHO-
o6ubnuoreunas cucrema. — URL: https://e.lanbook.com/book/183619

4. TloctaukoB, M. M. Amnanutuyeckass reomeTpusi : ydeOHoe mocodoue / M. M.



[ToctaukoB. — 3-e w3, ucnp. — Cauxt-IlerepOypr : Jlaus, 2022. — 416 ¢. — ISBN
978-5-8114-0889-4. — Texkcr : 3nekTpoHHbIH // Jlaub : 3neKTpoHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/210347

5. Jlekuu ¥© TPAKTHKYM IO MaTeMaTHYeCKOW JOoruke: ydyeOHoe mocobue /
J.P. 3apunosa, E.B. MapkoBa. - DneKTpoHHbBIC TEKCTOBBIC AaHHble. - M.: U3n-Bo
PYJIH, 2016. - 98 C, - ISBN 978-5-209-07164-8.
http://lib.rudn.ru/MegaPro2/UserEntry?Action=Rudn FindDoc&id=457497&i1db=0

6. Huckpernas wmatemaruka: yuebuuxk / B.A. TopbatoB, A.B. Topbato, M.B.
['opbarosa; B.A. I'opbaros u ap. - M.: ACT: Actpens, 2006. - 447 c. - (Beicmas
mkona). - ISBN 5-17-019257-6. - ISBN 5-271-06991-5

7. JuckpeTHas: MaTeMaTHKa: TeOpus KOHEYHbIX rpadoB : yuebHoe mocodbme / D.P.
3apunosa, E.B. Mapkosa. - Mocksa : PYJIH, 2020. - 170 c¢. - ISBN 978-5-209-
09998-7. ET 67

8. ®uxrtenronsn ['M. Kypc muddepenipanbHOro 1 MHTErpanbHOTO UCYHCICHHUS. T.
1, 2, 3, mr000¥ rog U3gaHUs.

9. KynpsBuer JI.JI. Kypc maremarnueckoro anmamusza. T. 1, 2,3. M., moboit roa
U3aHusl.

10. GununnoB A.@. Breaenue B Teopuwo nuddepeHnmanbHbix ypaBHeHU. — M.:
Jlennanga, 2013.

11. bouapos ILII. Teopusa BeposTHOCTEH W MaTeMaTHyeCKas CTAaTUCTHUKA [TEKCT]:
Yuebnoe nocobue / [LI1. bouapos, A.B. I[leuunkun. - M.: @usmaraut, 2005. - 295
c.:un - ISBN 5-9221-0633-3

12. lepp B. 5. Teopus BeposTHOCTEH U MaTeMaTHYeCcKasi CTaTUCTUKA: yueOHOe nocodue
IUIs BY30B [37€KTpOHHOE u3fanue]: Yuedbnoe nocodue / lepp B. 5. - M.: Jlans, 2021.
- 696 c. : mi. - ISBN 978-5-8114-6515-6

13. PrixoB B.B., Koseipes /I.B. OcHoBEI Teopuu maccoBoro o0ciyxuBanus (OCHOBHOU
KypC: MapKOBCKHE MOJENH, METOAbl MapKOBHU3alMH) [3JEKTPOHHOE W3AaHue]:
VYuebnoe nocobue / PrikoB B.B., Kossipes /I.B. - M.: UHOPA-M, 2016. - 223 ¢. wun.
- ISBN 978-5-16-010945-9

14. PoixoB B.B. Teopust cinyualinbix nporeccoB [TekcT]: Yuebnoe nocobue / Poiko B.B.
- M.: PYJIH, 2009. - 233 c.: un. - ISBN 978-5-209-03067-6

15. BepoATHOCTL M CTAaTUCTHKA B IpUMepax M 3agadax. . 2 : MapkoBckue uLenu Kak
OTIIPaBHAsl TOYKA TEOPUHU CIIyYallHBIX MPOLECCOB M HUX TNPWJIOKEHHS [IEKTPOHHOE
m3nanue| / M.S. Kensbepr, FO.M. Cyxos; Ilep. ¢ aurn. JI. Caxuo; Ilox pen.
HO.Mumypsr. - M. : MITHMO, 2010. - 560 c. : un. - ISBN 978-5-94057-557-3

16. Tuxomupos B.M., Anekcees B.M., ®omun C.B. OnrtumansHoe ynpasieHue. M.:
Ouzmatnut, 2007. 192 c.; To xe [Dnexrponnsiii pecype]. - URL: http://biblioclub.ru/
index.php?page=book&id=67593

17.1ManTenees A.B., JleroBa T.A. Metonpl onTuMu3aluKM B TpUMEpax M 3aaadax. M.:
Bricmas mxona, 2005. 544 c.

18. Tpodumona T.U. Kypc pusuku. — M.: Beicuias mkomna, 2013.

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

20. Casennes U.B. Kypc ¢pusuxmn, 1.1-3. — M.: Hayka, 2013.



21. Tanenbaym D. Apxutextypa komnbiotepa [Tekcr]| / D. Tanenbaym. — 6-e u3m. —
CII6. : ITutep, 2013. — 874 c. : un. — (Knaccuxa Computer Science). — ISBN 978-
5-496-00337-7 : 1011.00. (ET 58)

22.Pobauesckuii A.M. Omnepanuonnas cucrtema UNIX [Tekct] : YuebHoe mocobue /
A M. Pobauesckuii, C.A. Hemutorun, O.JI. Crecux. — 2-e u3a., nepepad. u gom. —
CII6. : BXB-Ilerepbypr, 2005, 2010. — 656 c. : un. — ISBN 5-94157-538-6 :
164.56. (ET 60)

23. Tanenbaym Dupapro. CoBpemenHble onepaunoHHbie cucteMsl [Tekcr]| / D. Tanen-
6aym. — 2-e uzn. — CII6. : Tlurep, 2006. — 1038 c. : un. — (Knaccuka Computer
Science). — ISBN 5-318-00299-4 : 446.05. (ET 50)

24. CamyiinoB K.E., [llanumo U.A., Kynsabos JI.C., Bacunesckuii B.B., Bacun H.H.,
KoponbkoBa A.B. Cetn u cucrtemsl nepegaun WHOOpPMaUuU: TEICKOMMYHUKAIIMOH-
Hbele ceTH [Tekct/anmexTpoHHBIN pecypc]: yueOnuk. — M.: W3patensctBo IOpaiir,
2016. —363 c.

25. Tanenbaym D. Komnbiorepusie cetu [Texct] / O. Tanenbaym. — 5-e u3n. — CIIG.:
[Turep, 2016. - 960 c.

26.Onudep B.I'. Komnbrorepabie cetu. [IpuHIMIbBI, TEXHOTOTHH, TPOTOKOILL: KOOuUneii-
Hoe u3nanue [Texct/>nexTponuslil pecype] / B.I'. Omudep, H.A. Omudep; YueOnuk
st By30B. — CIIb: ITutep, 2020. — 1008 c.

27.3ermxna J1. I1., MBamko A. M. OcHoBBI O6e30macHOCTH MH(POPMAIIMOHHBIX CHCTEM. —
M.: T'opsiuast nunus — Tenexkom, 2016. — 452 c.

28. MsiiBona D. beszonacHocth cereit. Dxom, 2016 r., 528 ¢. — http://www.intuit.ru/
department/security/netsec/

29.Kounomnu T. u ap. ba3sl nannsix. [IpoektupoBanue, peanusanust U CONPOBOXKICHUE.
Teopust u npakruka: nep. ¢ auri. / T. Konnomnmu, K.berr. - M. u np.: Bunssmc, 2017. -
1439 c.

30.T'apcua-Momuna I. u ap. Cucremsl 6a3 manusix. [lonnsiit kype: mep. ¢ anrm. / T
'apcuna-Monuna, /[x. Yaeman, /x. Yunom — M., 2017 — 1088 c.

31. TonmaueB Urops Jleonumosud. Pensuimonubie 0a3bl faHHbIX. ba30Bble MOHATUSA U pe-
nieHue 3anad [DnekTponHsld pecypce] @ Yuebno-meroanueckoe nocobue / U.JI. Ton-
maueB. - M. : U3za-so PYJIH, 2009. - 70 c. - 0.00. http://lib.rudn.ru/ProtectedView/
Book/ViewBook/2022.

32. Yepnakos, . B. OcHOBBI MpOrpaMMHUpPOBaHUS : Y4eOHUK U NMPAKTUKYM IS BY30B /
. B. Yepnakos. —-Mocksa : H3pareabctBo [Opaint, 2022, -219 c.— (Bsicuee
obOpazoBanue). — ISBN 978-5-9916-9983-9. — Tekcr : onexTpoHHbIH  //
Oo6pazoBarensHas mwiatdopma KOpaiit [caiiT]. — URL: https://urait.ru/bcode/489747.

33. TexHomorusi MpOrpaMMHUPOBaHUs Ha si3bike CH++: qTUHAMHYECKUE CTPYKTYpbl, 00BEK-
Thl, Ki1acchl: yueonoe nocobue / A.C. [Tankparos, C.HU. Canmnarapos. - DIeKTpOHHbIE
TEKCTOBBIC JaHHLIE. - Mocksa : PY/IH, 2021. - 73 c.

34. I pac JI. Data Science. Hayka o gansbix ¢ nyas. — [lep. ¢ anmi. — 2-e u3a., nepepad. u
nor. - CII16.: BXB-ITerepOypr, 2021. - 416 c.: wn. ISBN 978-5-9775-6731-2

35. Devpractice Team. Jluneitnas anredpa Ha Python. - devpractice.ru. 2019. - 114 c.: un.



36. AA3pik CHU++ : yueOHoe nmocobue ansa By3oB / B.B. [loxgbenbckuit. - 5-e uzn. - M. :
Dunance! 1 cratuctuka, 2002, 2006. - 560 c. : un. - ISBN 5-279-02204-7

37.PoGepr KabGakoB. R B geiictreumr = R in Action. — JIMK-IIpecc, 2014. —
588 ¢. — ISBN 978-5-947060-077-1

38. Xonmm YuxkeMm, ['appert I'poyamyna. S3pik R B 3ajauax Hayku O JaHHBIX: MUMIIOPT,
noAroToBka, oOpaboTka, BuU3yanm3auus ¥ MojenupoBaHue aaHHelx = 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.

39.Hopman Mbtnoddlen]. UckyccrBo mnporpammupoBanus na R. Ilorpyxenue B
oonpmme pannbie. = The Art of R Programming: A Tour of Statistical Software
Design.. — I[utep, 2019. — 416 c. — ISBN 978-5-4461-1101-5.

40.Boponnos K. B. Marematnueckue meronsl oOyueHus mo mnpeneaeHtam. Kypc
TEKIIHI. [Dnexrponnslii pecypc] / Pexum JocTyna:
http://www.machinelearning.ru/wiki/images/6/6d/voron-ml-1.pdf, cBo6oanbIi

41.0Ocunos, [I.C. Merogst wuckycctBenHoro wunreiekra / I.C. Ocunos. -
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P ecypcesl UH d)op-ua YUOHHO-MENEKOMMYHUKAUUOHHO u cemu «Mnum epHem» .

1. ObC PVYJIH u croponnue DbC, K KOTOPBIM CTYACHTbI YHHBEPCUTETA HMMEIOT
JOCTYTI HA OCHOBAHMHU 3aKJIIOYEHHBIX JIOTOBOPOB:

- DneKTpOHHO-0ubInoTe Has cucrema PYIH - 9BC PYJIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcurerckas oubnuoreka onnaitn» 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:

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

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

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

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

Yuebno-wemoouueckue mamepuanvt 015 camocmosmenbHoUu pabomsl 0OVUarOuuUxcs
npu noozomoske k coaye I'D u/unu evinonnenuu BKP u nodzomosxe pabomei k saujume’:

1. Meronuueckue ykazanus mno BbinonHeHuo u odopmienuro BKP mo OIT BO
«PyH1amMeHTanbHast “HQopMaTuka U MHPOPMALIMOHHBIE TEXHOIOTUIY.

1 - Bce yueOHO-METOHYECKHE MATEPHAbL U1 CAMOCTOSTENILHOH paboTsl 00yUaloMXCes Pa3MElILaoTes B
COOTBETCTBUH € AeHCTBYIOWNUM 1opsiikoM Ha crpanuue THA B TYHUC



2. lMopsinok npoepku BKP Ha 00bEM 3auMCcTBOBaHU B CUCTEME « AHTHILIATHATY.

3. Iopspox mposenenus [MA mo OIl BO «®ynnamenrtanpHas uH(OpMaTHKa H
uH(OPMAlIMOHHBIE  TEXHOJOTMH» ¢ ucnodb3oBanuwem JIOT, B Tu. mpouemypa
UICHTU(UKAIIUH JTTYHOCTH BBITYCKHHKA.

8. OIEHOYHBIE MATEPHUAJIBI W BAJLUIbHO-PEUTHHIOBAS
CUCTEMA _OOEHHUBAHMWA YPOBH3I COOPMUPOBAHHOCTH
KOMIIETEHIIUU ¥ BBIITYCKHHUKOB

OtieHOUHBIE MaTe€pUaibl U OaTbHO-PEHTHHIOBAsE CHCTEMa® OICHHBAHHS YPOBHS
chopMHpOBaHHOCTH KOMIETEHIMM 1m0 wurtoram ocBoenus aucuummael O BO
«PyHnameHTanbHas MHOOPMATHKa M HMH()OPMAIMOHHBIC TEXHOIOTHUH» TIPEJCTABICHBI B
[Ipunoxenuu x Hacrosaweu nporpamme ['MA.

PYKOBOJUTEJIb BBIITYCKAKWIEI'O BYII: /\l //
1~

3aB. kadepoil npukIaIHOM (// K.E. Camyiiios
HH(OPMATHKH 1 TEOPHH BEPOSITHOCTEH
Homxnocts, BYII [Moanuce Damunua 1M.0.
. J!f.' - a—
3asB. Kanl’-‘,'J.pUH W\ V= - HO.H. OpJIOB
HH(OPMALMOHHbIX TEXHOIOI Ui
Jomxnocts, BYII / [Toanuce Ddamunua 1.0.

PYKOBOJMUTEJIb OII BO:
3aB. kadeapoil npHKIaAHOM
HH(OPMATHKH U TEOPHH BEPOSTHOCTEH

K.E. Camyiinos

Homxnocts, BYIT [Moanuce damunma 1.0.

2 - OM u BPC opmupytores Ha OCHOBaHUM TPeOGOBaHUHA COOTBETCTBYLLEIO J0KAILHOIO HopMatusHoro akta PYTH
(ronoxeHus/nopsjika)



