[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

ON0: Actpebos (fyé fepdABAGE TocyapcTBeHHOE aBTOHOMHOE 0Gpa30BaTe/IbHOE YIPeXK/AHHE BBICIIEro 06pa3oBaHust
Lomxwocrs: Pektop «Poccuiickuii yHuBepcuTeT ApyK0bl HapopaoB umenu IlaTrpuca JlymymMoOb1»

[ata nognucanus: 26.05.2025 12:21:37

Z:;;;gg';%Anopnofgimib"ﬂfffjo aKY/IbTeT (PU3HKO-MaTeMaTHYeCKMX M eCTeCTBeHHbIX HayK
T (HavMeHOBAHMe OCHDBHOTO yuebHoro noapaszenenus (OYII) — paspaborurka OI1 BO)

ITPOTI'PAMMA I'OCYJIAPCTBEHHOM UTOI'OBO¥ ATTECTAIIVN

PexomenpgoBana MCCH a1 HanipaB/ieHUs NTOATOTOBKH:

02.03.02 ®yHpameHTanbHas UHGOpMaTHKa U UH(OPMaLMOHHbIE TeXHOIOTUN

(Kon ¥ HaMMeHOBaHWe HarpaB/ieHUs! OArOTOBKU/CIeLIUaIbHOCTH)

T'ocynapcTBeHHasi UTOroBasi arTecTaljus NPOBOJUTCA B PaMKax peasid3aljdi 0CHOBHOU
npodeccroHaILHOM 00pa3oBaTe/IbHOI NPOrpaMmsbl Beiciiero oopasosanus (OIT BO):

dyHpameHTanbHast MH(GOpMaTHKa U UH(POPMaLMOHHbIE TeXHOJIOTUU

(HaumeHoBaHuMe (Tipoduib/crienvanm3arsi) OIT BO)




1. IIEJIb IIPOBEJEHUSA U 3AJJAYH TOCYJAPCTBEHHOM UTOTI'OBOM
ATTECTALIAU (THA)

Hensro tmipoBesenuss ['MA B pamkax peammsauuu OIl BO «®yHpameHTasbHas
vHbopMaTMKa U UH(OPMAIIMOHHbIE TEXHOJIOTHUW» SIBJ/ISIeTCS Ompe/iesieHre COOTBeTCTBUS
pe3ynbTatoB ocBoeHusi oOyuaroiumucs OIT BO cootBerctBytoium tpeboanusm OC BO
PYIIH.

3ajauamMu rocyZjlapCTBEHHOM UTOTOBOU aTTeCTal[uu SIBJISTFOTCS:

- TpoBepKa KauecTBa OOyYeHHs JIMUYHOCTU OCHOBHBIM T'yMaHUTapHBIM 3HAHUSIM,
eCTeCTBeHHOHAyUHbIM 3aKOHaM U SIBJIeHWsIM, HeoOXoguMbiM B  TpodeCcCHOHaTbHON
[leATeJIbHOCTH;

- OorpefejieHWe YPOBHSI TEOPEeTUUeCKOM M MPAKTUYECKOM MOATrOTOB/IEHHOCTU
BBINTYCKHUKA K BBITIO/IHEHUIO TMPO¢eCCUOHa/NbHBIX 33/lad B COOTBETCTBUM C MOJydyaeMOu
KBanMbUKalue;

- YCTaHOBJIEHWE CTeINeHW CTPeMJIeHUsl JIMUHOCTA K CaMOpa3BUTHIO, TOBBILIEHUIO
cBOel KBaM(UKaL[M1 U MaCTepCTBa;

- TpoBepka C(OPMHUPOBAHHOCTH Yy BBIIYCKHUKA YCTOWUYMBOM MOTUBAL[UU K
nipoeccOHATLHON JesiTe/IbHOCTH B COOTBeTCTBUM C nipeaycMoTpeHHbivu OC BO PYITH
TUTIaMU 3ajjau TpodeCcCUOHaNbHOU JesiTeTbHOCTH;

- OIleHKa YPOBHS CIIOCOOHOCTHM BBIMYCKHUKOB HAXOJWTh OpraHU3al[MOHHO-
yIipaB/ieHYeCKUe pelleHHs B HeCTaHJapTHbIX CUTyalUsiX WU TOTOBHOCTA HECTH 3a HUX
OTBETCTBEHHOCTb;

- obecrieueHre WHTErpali 00pa30BaHUS U HAYUYHO-TEXHUUECKOW [esTe/TbHOCTH,
noBbilleHWe  3((EeKTUBHOCTU  UCMOb30BaHUSI  HAyYHO-TEXHUUECKUX  [IOCTHXKEeHU,
pedopMHpOBaHUe HayuyHOU Cepbl U CTUMY/IMPOBaHKE WHHOBAL[MOHHOM esITe/IbHOCTH;

- obecrieueHre KaueCTBa MOATOTOBKH CITEI[Ha/ICTOB B COOTBETCTBUU C TPeOOBaHUSIMU
OC BO PY/[IH.

2. TPEBOBAHNS K PE3Y/IBTATAM OCBOEHUSA OI1 BO
K I'MA poryckaeTcst 00y4aromuiicss, He UMeIOL[UN aKaZleMHUUeCKOr 3a/I0/DKeHHOCTH
U B TIOJTHOM 00BeMe BBITIOJTHUBIINN yUeOHBIN TI/IaH WM UHIWBUAYATbHBIN yueOHbIM TlaH

OIl BO.

[To okonuanwio ocBoeHuss OIl BO BBITyCKHUK [JO/DKeH 00/afiaTh CreqyHOIAMU
YHHBepCa/TbHBIMH KoMmneTeHHusaAMH (YK):

Koa n HaumeHnoBanue YK

YK-1: CriocobeH oCyIIecTBIATb MOUCK, KpUTUUECKUM aHaIu3 U CUHTe3 WH(GOpMaLMH, TIPUMEHSITh
CUCTEMHBIN NOAX0/ /il pellleHusi MOCTaBAeHHbIX 3a/1au

YK-2: CrocobeH ompefenars Kpyr 3ajjad B paMKaxX IIOCTaBJeHHOW I1[elM W BLIOMpATh
OTTUMaJIbHBIE CIOCOObI WX PpeIIeHUs,, UCXOAsl U3 JAEeHCTBYIOIIUX TPABOBBIX HOPM, UMEIOIIUXCS
pecypCcoB ¥ OTpaHUYeHUH

YK-3: CriocobeH OCyIeCTB/IATh COLMAAbHOE B3aUMOJIEMCTBHE W PeaM30BbIBaTb CBOIO pO/b B
KOMaH/ie




Koa n HaumenoBanne YK

YK-4: CriocobeH 0CyIeCTBIATh [e0BYI0 KOMMYHHMKAIMIO B YCTHOM W MUCbMEHHOM dopMax Ha
roCyapCTBeHHOM s3bike Poccuiickort Pefepaiiu 1 THOCTPaHHOM(bIX) si3bIKe(ax)

YK-5: CriocobeH BOCTIpUHMMAaTh MeXKY/IbTYPHOe pa3HooOpasue o0ljecTBa B COIMAIBHO-
HUCTOPHUYECKOM, ITUYECKOM U (hUI0COHCKOM KOHTEKCTaX

YK-6: CriocobeH yripaB/isiTb CBOMM BpeMeHeM, BbICTpauBaTh W pear30BbIBaTh TPAEKTOPHUIO
CaMOPAa3BUTHsI HA OCHOBE MPUHITMITOB 00pa30BaHMUs B TEUEHHE BCEH YKM3HH

YK-7: CriocobeH TOA/iep>KUBaTh [O/DKHBIA ypOBeHb (DM3UUYECKOM TOATOTOB/IEHHOCTH JIJist
obecrieueHusi TIOJTHOLIEHHOW COIMAIbHOW M MTPOd)e CCHOHA/ILHOM /IeSITeTbHOCTH

YK-8: CriocobeH co37aBaTh U TIOA/I€P)KUBATh B TIOBCEHEBHOM >KU3HU W B MpodeccHoHaTBHON
JesiTe/IbHOCTH Oe30racHble YC/IOBUSL KU3HEESITeTbHOCTA [jisi COXpaHeHWsl TPUPOAHON Cpepl,
obecrieueHrs1 yCTOWUYMBOTO pa3BUTHs OOLECTBA, B TOM YHC/Ie TIPU yrpo3e UM BO3HUKHOBEHWUU
ype3BblYaliHbIX CUTYaLIM U BOEHHbIX KOH(JIMKTOB

YK-9: CriocobeH wucronbp30BaTh 0a30Bble  edeKTONIOTHUeCKHe 3HAaHWUS B COLUA/IbHOM U
ripodeccroHaIbLHOM chepax

YK-10: CriocobeH npuHHUMaTh 000CHOBaHHBIE SKOHOMUYECKHEe pelLleHHs] B Pa3/IMuHBIX 00/1acTsIx
JKU3He|esITeJIbHOCTH

YK-11: CriocobeH opmMHrpoBaTh HeTEPIIMMOE OTHOIIEHHE K KOPPYILIMOHHOMY TOBeJeHHI0

YK-12: CriocobeH: UCKaTh HY)XHble HWCTOUHWKM WHGOpPMAallMMd W JaHHbIE, BOCIIPUHHMATH,
aHa/IM3UPOBAaTh, 3alIOMUHATh U TiepeJaBaTh WH(GOPMAIMIO C UCI0/Ib30BaHHeM IU(PPOBLIX CPEICTB,
a Takke C TIOMOIIbIO aJrOPUTMOB TIpM paboTe C MOMyueHHBIMH W3 Pa3/UYHBIX MCTOYHUKOB
JAaHHBIMU C 1]e/Tbi0 3¢ deKTUBHOTO UCIOIb30BaHUs MTOTyYeHHOM MHbOpMAaIUK [I/Is PellieHus 3a/jau;
TIPOBOJIUTH OLIeHKY UH(OpMalid, ee NOCTOBEPHOCTb, CTPOMTH JIOTMUYECKHEe yMO3aK/IHUueHUsl Ha
OCHOBaHUWH MOCTYMNAKIIUX UHPOPMALIUU U AHHBIX

- obenpodeccnonanbHbIMU KomneteHusavu (OITK):

Kog u HaumenoBanue OIIK

OIIK-1 CriocobeH mnpumeHATb (GyHJAMeHTa/lbHble 3HaHWs, TIOyYeHHble B  00saCTU
MareMaThyeCKMX M (WIM) eCTeCcTBeHHBbIX HayK, W MCIMO0/b30BaTb MX B Mpo(eCcCHOHATbHOU
JesITeIbHOCTH

OIIK-2 CnocobeH TpUMEHSATb KOMIIbIOTEPHBIE/CYTIEPKOMITBIOTEDHBIE METO/bl, COBPEMEHHOe
nporpaMMHOe obecrieueHue, B TOM UUC/Ie OTeUeCTBEHHOIO MPOMCXOX/eHH s, [/ pelleHus 3ajaq
nipo¢eCCUOHANIBHON JeITeNbHOCTU

OITK-3 CrnocobeH K pa3paboTKe aqrOpUTMHUUYECKHMX U TPOTrPAaMMHBIX pellleHHd B obmactu
CUCTEMHOTO U TIPUK/IQ[HOTO TPOrPaMMHUPOBAHMUS, MaTeMaTUUeCKuX, HWH()OPMaIlMOHHBIX |
UMUTAIIMOHHBIX ~ MOZesed, CO3[JaHHI0 MH(GOPMAIMOHHBIX PECypCOB IIODA/MBbHBIX — CETel,
oOpa3oBaTe/lbHOTO KOHTEHTa, MPUK/IaHBIX 0a3 JaHHbIX, TECTOB U CPEJCTB TECTUPOBAHUSI CUCTEM
Y CPE/ICTB Ha COOTBETCTBHE CTAHJAAPTaM M UCXOJHBIM TPeOOBaHUSIM

OIIK-4 CriocobeH yuacTBOBaTb B pa3pabOTKe TEeXHUUECKOW JOKYMEHTAIlMW IPOrPaMMHBIX
TIPOAYKTOB U KOMII/IEKCOB C UCTIOIb30BAaHUEM CTaHZAPTOB, HOPM U TIPaBUJI, a TAK)XXe B YIIpaB/IeHUU
TPOeKTaMU CO37laHUsI MH(OPMAIIMOHHBIX CUCTeM Ha CTa[UsIX KU3HEHHOTO 1IUK/Ia

OIIK-5 CnocobeH WHCTA//IMPOBaTb W COMNPOBOXKJATh  IIpOrpaMMHOe  obecrieueHue
MHGOPMAIIMOHHBIX CUCTeM W 0a3 JaHHbIX, B TOM UHC/IE€ OTEUeCTBEHHOTO TMPOMCXOXKAEHUS, C
y4eToM MH(MOPMAI[MOHHOH 6e301acHOCTH

OIIK-6 CriocobeH MoHMUMATh MPUHLUIBI pab0Thl COBpEMEHHBIX WH(OPMALMOHHBIX TEXHOJOTUNA U
WCIO/b30BaTh MX [yIsl PellleHus] 3a/ia4 po¢eCCUOHA/IbHOU 1eTelIbHOCTU




- npodeccuoHanbHbIMHU KoMmneTeHnusaMu (I1K):

Koa u naumenoBanmue 11K

ITK-1 CriocobeH pa3pabaThiBaTh U OT/IaKUBATh POTPAMMHbIN KO/

[TK-2 CriocobeH BBIMIOMHATL pabOThl U yMpaB/sATh paboTamul Mo co3iaHui0 (MoaudUKalu) U
conpoBoXkeHui0 VIC, aBTOMaTU3UPYIOIIUX 3aJaui OpPraHHU3al[MOHHOTO YIIpaBjieHus W Ou3Hec-
TIPOLIeCChI

[TK-3 CniocobeH ocy11eCcTBAATh aJMUHHACTPYPOBaHUe TIPUK/IaHOTO MPOrpaMMHOr0 obecrieyeHus],
CeTeBOM TOJCHUCTEMBI M CUCTEM YIIpaB/ieHHUs 6a3aMu JaHHBIX MH(OKOMMYHHUKALIMOHHON CHUCTEMBbI
OpraHu3aLyu

[TK-4 CriocobeH mpoBoauTh paboTh TI0 00paboTKe U aHaM3y HayUHO-TeXHUUECKOW MH(MOpMAaLN
Y pe3y/bTaToB UCC/Ie0BaHUM

3. COCTABI'IA

I'MA MoykeT TpOBOAWTCS KaK B ouHOM (hopMaTte (oOyuaroriyecs ¥ TOCyZapCTBeHHast
5K3aMeHallMOHHasi KoMuccusi BO BpeMms mpoBefeHusi ['MMA nHaxopsarcs B PY/IH), Tak u c
WCTIOb30BaHWeM [JUCTAHLIMOHHBIX 00pa3oBaTesibHbIX TexHosoruit (JOT), AoCTymHBIX B
DJeKTpoHHOU MH(OpMarMoHHO-00pa3oBaTeibHOM cpefe PYIIH (3UOC).

[Mopsimok mipoBefienuss ['MMA B ouHom c¢opmate wiu C wucnonb3oBanuem (JOT)
persiaMeHTHPYeTCsl COOTBETCTBYHOLIMM JIOKA/IbHBIM HOPMaTUBHBIM akToM PYJIH.

'MA 1o OIl BO «®yHaameHTanbHass WHGOpMaTHKa W UMHGOOPMAaI[MOHHBIE
TeXHOJIOTHUM» BKJTFOUAeT B ceOst:

- TOCyAapCTBeHHbIN 5k3aMeH (I'9);

- 3allUTY BBITyCKHOM KBa/MbuKalMoHHOU paboTel (BKP).

4. IIPO'PAMMATD

O6wem I'D no OIT BO cocTaBsieT 3 3aueTHbIE eIMHULIBI.

locymapcTBeHHBIM 5K3aMeH MPOBOJUTCS B iBa 3Tara:

IlepBbIM 3TaMN — OL|eHKA YPOBHS MOATOTOBKH BBIMTyCKHUKA B (DOpMe KOMIILIOTEPHOTO
TeCTUPOBAHMSA C WCI0/Ib30BaHUEM CPeJICTB, JOCTYIHbIX B DJIEKTPOHHON UH(OPMAaIMOHHO-
obpasoBarensHol cpese PYIH (BMOC). KomribloTepHOe TeCTHpOBaHUE pellaeT 3ajauy
BBISIB/IEHHS 001T[el HeoOX0IUMOM KOMIIETEHTHOCTH CTy/leHTa B paMKax TpeboBanuii OC BO
PYIJH wu cootBeTcTBylOljeli 0Opa3oBaTe/lbHOM TIPOrpaMMbl JAHHOTO — HallpaB/IeHUS
MOJATOTOBKH.

Bropoii 3Tam - OIleHKa YpOBHS TIOATOTOBKM BBLIMTYCKHUKA K OyayImei
npodeCCUOHA/ILHON [leITe/IbHOCTU. JTar TPOBOAUTCA B (opMe YCTHOrO 3K3aMeHa.
[Tporpamma roCyfapCTBEHHOTO 3K3aMeHa COJep)KUT HeoOXOAMMOe UHMC/IO BOTIPOCOB /WU
MIPAKTUUYeCKUX 3a7lad U3 OCHOBHBIX pa3zzenoB OIT BO s BuisiBieHust o01ijeii HeoOXoanumMoi
KOMITETEHTHOCTH CTyzeHTa B pamkax TpeboBanuii OC BO PYIH wu cooTBeTCTBYyMOIEH
oOpa3oBaTe/bHOM TTPOrPaMMbl JAHHOTO HATPaB/IeHUs TTO/ITOTOBKHU.

Ha 3k3ameHe oOyuaroImuecst JO/DKHBI TIPOAeMOHCTPHUPOBATh:

® CrocoOHOCTH MPOBOAUTH KPUTUUECKUI aHa/N3, TPUMEHSATb CUCTEMHBIM MTOAXO0[, /IS
pelleHus TTOCTaB/IeHHbIX 3a/ay;



® CrocoOHOCTh TIPUMEHATh (yHAAMeHTa/bHble 3HAHWS, TIOJyueHHble B 00acTu
MaTeMaTHyeCKUX U (WIKM) eCTeCTBeHHBIX HayK, M MCIOMb30BaTb HUX B
nipodeCcCUOHAMBHOM /leATeTbHOCTH;

® CrocoOHOCTD TIPUMEHSITh KOMITbIOTEPHbIE/CYTIePKOMITbIOTEPHBIE MeTO/IbI,
COBpeMeHHOe TIporpaMMHOe obecrieueHWe, B TOM 4YKC/JIe OTe€YeCTBEHHOTO
TIPOMCXOXK/IEHUS, [I7Is pellieHus 3aAad 1MpodeCcCHOHATEHON AesSTeTbHOCTH

® crocoOHOCTb pa3pabaThiBaTh aTOPUTMHUECKHE U TIPOTPAMMHBIE PellieHust B 00/1acTh
CUCTEMHOTO U TIPUK/IaZIHOTO TIPOrpaMMHUPOBaHMS, MaTeMaThueCKHUX,
WHGOPMALIMOHHBIX 1 UMUTALIMOHHBIX MO/Ie/Tel;

® crocobHOCTb paboTaTh C TEXHUUECKOH [JOKYMEHTAIeld ITpOrpaMMHBIX MPOAYKTOB U
KOMIIJIEKCOB C UCII0/Tb30BaHUEM CTaH/IapTOB, HOPM U MPaBUT;

® (CrocoOHOCTb TIOHWMaTh TPUHIMITBI  Pab0TBI ¥ yYCTAaHOBKMA IPOrPaMMHOTO
obecrieueHust THPOPMAITMOHHBIX CUCTeM U 0a3 JaHHBIX, B TOM UKC/Ie OTeUeCTBeHHOTO
TIPOMCXOK/IEHUS, C yUeTOM MH(POPMAI[MOHHOM 6e30MacHOCTH;

® CrocoOHOCTb TIOHMMaTh TIPUHIIAIIEI  PabOTbI  COBpPEMEHHBIX HMH(OPMAI[MOHHBIX
TeXHOJIOTUA U WCIOMb30BaTb WX [Jid pellleHus 3aad TpodeCcCUOHATbHON
JesITe/TbHOCTHY;

® CrocoOHOCTb aHA/IM3UpPOBaTh, WCIOAB30BAaTh Ha TIPAKTUKe MaTeMaThueCKHe
aJITOPUTMBI;

® CrocoOHOCTb WCIIO/Mb30BaTh OCHOBBI 3KOHOMWUECKUX 3HAHWW B Pa3/MUUHBIX Chepax
JKU3HeesiTeTbHOCTH;

® CrocoOHOCTb WCITO/Ib30BaTh OCHOBBI TIPAaBOBBIX 3HAHWM B pas3/MuUHBIX Cdepax
JKU3HeesiTeTbHOCTH;

® CrocoOHOCTb pa3pabaThiBaTh aTOPUTMBI U KOMITbIOTEPHBIE TTPOrPaMMBbI.

HpHMepHoe coaepKaHre rocygapCTBEHHOI'O 3K3dMeHa:

e Anrebpa ¥ aHA/IUTAYECKAsT TeOMETPHS

Konb1ja v rionis B Sage. KonbLio MHOrO4/1eHOB

[Tone yacTHbIX. OTHOLLIEHME 3KBYBa/JIeHTHOCTH

Npeansl 1 pakTOpKO/IBLIA

Koneunsle noss

@PaKTOPKOJIbLIa KOJIbLIa MHOTOW/IeHOB. KoMIlieKCHbIe uncia
Pa3znoxeHre Ha MHOXXUTEIN B MOJTMHOMUAJIbHBIX KOJbLAX
Anrebpanueckue umciia

Pa3no)xeHue Ha TIpoCTeIve Apoou

CucTeMbl TMHENHBIX ypaBHeHUM. AiropuTtM ['aycca
Marpuiibl ¥ MaTpUUHbIE YDaBHEHUSI

ba3uc I'pébHepa U UCK/TIOUUTETbHbIE H/IeasTbl

PerieHue crucTeM HeJIMHEMHBIX a/ireOpanyeckrX YpaBHEHUH
JIMHUK Ha TIJIOCKOCTH

Anrebpanueckue 1 palloOHabHbIE Peo0Opa30BaHus TVIOCKOCTH
JIMHUM ¥ TOBEPXHOCTH B POCTPAHCTBE

¢ JluckpeTHasi MaTeMaTUKa U MaTemMaTHhueCcKas JIoruKa
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Komb6unaroprka. OCHOBHBIE OTpe/ie/IeHUs] TEOPUH MHOKeCTB. [IpaBU/I0 CyMMBI U
TIpaBUJIO TIPOM3BeJEeHVsI MHOXeCTB. PasMelljeHre, pa3MellleHUe C TTOBTOPEHHEM,
coueTaHue, COUeTaHUe C IOBTOPEHUEM, TlepeCTaHOBKa, MY/IbTUMHOKeCTBO.

Metopn mipousBogsumx GyHkiui. OnpeneneHve U cBolcTBa. JIWHeliHbIe
orepaluu C NpoM3BOAAIIMMU (PyHKUMAMU. CBEPTKA. BbluncieHre Npou3BoJALIIX
byHkIM A5 nocnefoBarenbHOCTed. OAHOPOAHbIE JIMHEWHble pPeKyppeHTHBIe
cooTHoLIeHus1. HeoiHOpOHBIe TMHENHbIe PeKypPEeHTHbIe COOTHOLLIEHUSI.
KomburHaTopHbIe anropuTmbl. ['eHepaiusi TiepecTaHOBOK. ['eHepariusi COueTaHHUH.
AnropuTt™m pa30ueHUsI MHOXECTB.

Anrebpa noruku. IlpsiMoe ripou3sBesieHHe MHOKecCTB. COOTBETCTBUSI U (PyHKIIUH.
Anrebpel. dyukumu anre6pbl gorvku. Cyrieprio3unuu v dopmysbl. byneBa
Anrebpa. Ilpunuun  fABoiictBeHHOCTH.  CoBepilleHHasi — JU3bIOHKTHUBHAS
HopManbHas ¢popma (CIH®D). CoBepiueHHass KOHbIOHKTHMBHAs HOpMasibHasi (popma
(CKH®). Pa3noxkenue OyneBbix (pyHKIMM 110 TiepeMeHHbIM. [TocTpoenue CAH®
171t QYHKIMH, 3aZlaHHOM Tab/IMnyHO.

Munumusanus 6yneBbix GyHKImM. AnroputM Kyaiina n Mak-Kiockm.

[TonHOTa M 3aMKHYTOCTb CHUCTeM JIOTMUeCKUX (YHKLUH. 3aMKHYyTble K/acChl.
Knacc camogBoiicTBeHHBIX (pyHKLMH. Kinacc nvHeiHbIX QyHKIMiA.

VcuvcneHvie BbICKa3blBaHUM M TipeguKaTtoB. OOlye TPUHLIUIILI TTOCTPOEHUs
dbopManbHOU Teopuu. MeTo pe30/IoLUi /IS WCUUC/IeHUs BbICKa3bIBaHUIA.
[Tonstue npepukara. Ksantopsl. Andasurt.

[MpeaBapeHHasi HopMmasibHasi (opma. AnropuTMm mnpeobpa3oBaHusi (GopMyn B
npeJBapeHHY0 HopMasbHY10 ¢popmy. CKyneMOBCKasi CTaHapTHasi popma
[TogcTraHoBKa W yHU(UKaLWsa. ANTOpUTM yHUUKaLMA. MeTon pe3ontoLui B
VICYMCJIEHUM TIPeIUKAaTOB

e Teopus kKoHeuHbIX rpad)oB

o

OcHOBHBI€e MOHATHUS U OTpefiesieHus1 Teopud rpadoB. MaTpruHble Mpe/CTaBlIeHUs
rpacoB. MapipyTsl, Lienu, LUK/bL. Haxox/ieHre CBSI3HbIX KOMIIOHEHT
Metpuueckue xapakTepucTtuku rpados. [Toarpadel. Onepanmu Haj rpagammu.
[BynonbHbie Tpadbl

[Mouck B mmpuHy. [lepeBbsi. DitiepoBbl rpadbl. ['aMUIBTOHOBEI rpadbl

OlnepoBbl MyTH M LUK/AbL. ['aMUTBTOHOBBI TMyTH U LUKAbL. CBA3b MeXAy
Ha/JIMuMeM B CBSI3HOM rpade raMWIBTOHOBBIX LIMK/IOB U JIJTMHOM MaKCHMasbHbIX
MPOCThIX MyTed B HeM. HaxoxzeHue KpaTyaullMX IMyTell B OPUEHTHUPOBaHHOM
rpacde

AnroputMmbl Ha Tpadax. AnroputM Kpackana. Anroputm Ilpuma. Anaroputm
[elKCTpbl. AJITOPUTM HaxXoXK[eHHWsl SijiepoBa LMKAa B rpade. AJIrOPUTM
MOCTPOEHHUsI Kparyaillllero MOyTA OT (MKCUPOBAaHHOW BepIIMHBI /10 BCeX
OCTaJIbHBIX BEpIIVH B OPUEHTUPOBAHHOM rpade, cy4yaili HeoTpuLaTeIbHbIX BECOB
pebep.

[Totoku B ceTsix. IIpuknazHbie MoJenu v 3aauu, IpUMepbl IPUMEHEHHsI MeTO0B
Teopur rpadoB. OLeHKM CTPYKTYpPHBIX KOMIIOHEHT rpada. 3ajaua o
MaKCHMMa/IbHOM MOTOKe U 0 MUHMMAa/bHOM pa3pese B ceTh. MaKcUMabHbIA MOTOK
B TPAHCIIOPTHOM CeTH. 3a/ilaya Ha HaxOXKJeHHe «y3KHMX» MeCT B CeTH. 3ajaya O
MOTOKe MUHMMAa/IbHOW CTOMMOCTH.



¢ (CHUMBO/BLHEIE MeTOAbl MaTeMaTH4YeCKOI'O aHa/IM3d

o 0O O o o o o oo o o o o o o

ITepBast npoussozHast. TeopeMa o cpefiHeM.

Bropas npoussopnas. @opmyina Teliopa

3aziauM Ha 3KCTPeMyM

Ocku3 rpaduka QyHKUUN

OneMeHTapHble (QYHKLIUU.

Anroput™m auddepeHLIIpOBaHNE CUMBOJIbHBIX BbIpayKEHUN
Beruucnenue npegenos. I1pasuso Jlonurans

YacTHble rpou3BojHbIe U AuddepeHiuan

®opwmyna Telinopa.

3aziaua Ha 3KCTpeMyM

OnpejeneHHbIN U HEOTIpe/ie/IeHHbIN UHTerpasibl

MeTo/, HTErpyUpOBaHus MOJCTAaHOBKOW U €ro peanu3alus
MeTo/, UHTETPUPOBAHUS T10 YACTSIM U ero peaau3arius
VIHTerprpoBaHye paLMOHabHbBIX (YHKLMI
WHTerprpoBaHue anrebpanueckux GyHKLWN

¢ CuUMBOJbHBIE U UMC/IEHHbIE MeTO/Ibl UHTEeIpUPOBaHUs AuddepeHLiManbHBIX YPaBHEHUI

(¢]

O O O O

o O O 0o o 0O O o o o o

HavanwbHas 3agaua gy OY v knaccuueckasi TeopeMa Ko

CreneHHble psiJbl U Liefble (PyHKIUU

OKCIOHEeHTa, TPUTOHOMeTpUUecKre QYHKIUU U UX CBSI3b

O6parenwe 1iesbix GyHKIMA. Jlorapudm. ObpaTHble TPUTOHOMeTpHUYeCcKre GyHKLIN
Jluneiinble quddepeHLManbHble YpaBHEHUSI C TIOCTOSIHHBIMU KO3(dULMEeHTaMU, METOJ
dakropuzauuu

Cuctembl JIZIY ¢ nocTossHHBIMU KO3 dUIMeHTaMi U MaTPUUHasi SKCIIOHeHTa
Pa3HocTHBIe cxeMbl. Cxema Diniepa

3aKOH COXpaHeHHsl SHePTUU U cXeMa CpeJjHeil TOUKU

Cxembl Pynre-KyTTth! 1 ux peanusaius B fdm for Sage

TouHble AUQQepeHLIanbHbIEe (POPMBI

OOY B nonHbix auddepeHLranax

WHTerpupyronmii MHOXXUTeNb. AnroputM Moseca

['pynmoBoii ananu3 auddepeHIansHBIX ypaBHeHnA. Abak Ueb-Teppaba

Cucrema XuiHuk-Keprasa

Ocummisatop Ban zep [Tons

Cucrema JlopeHua

e Teopus BeposITHOCTel U MareMaTuuecKasi CTaTUCTHKA
© BeposiTHOCTHOe mpocTpaHcTBO. Kilaccuyeckoe BEepOSITHOCTHOE MPOCTPAHCTBO.

YcnoBHasi BepOATHOCTh W HE3aBUCHUMOCTb  COOBITHI, (OpMysbl  TIOTHOU
BeposATHOCTH U bBaileca. Cxema BepHymm, mnpubmkeHHble (QOPMYIbI,
MIOJIMHOMMAJIbHAs CXeMa.

CnyualiHple BeJIMUMHBI M UMX pacrnpefeneHuss. OpHOMepHble —CjydyalHble
BeMuMHbl. DyHKLIMA pacrnpeeneHrs BeposSTHOCTed. OfHOMepPHbIe JIUCKPETHBIE
C/lydaliHble BeJMYMHBL. OZIHOMepHble HelpepbIBHbIe CJ/lyyaliHble BeJIMYMHBI.
MHoromepHsle C/lyyallHble BeJIMUMHBI Ha IpuMepe JABYMepHOWU. DyHKIMsS
pacrpeziesieHVsi BEpPOSITHOCTeM [IByMEPHOM CIy4YyalHOW Be/JWYMHBL. [IBymMepHbIe
JVCKpDEeTHbIe CJ/lydyaliHble BeJWYMUHBbIL.  [[BymMepHble HelpepbIBHbIE C/lydailiHble
Be/IMUVHBI



© UucnoBble XapaKTePUCTHUKU CJIyYalHBbIX BeJIMUMH. MareMaTtuuyeckoe OXKuJlaHHhe U
JIMCTiepcysi Cly4yalHbIX BenuuuH. KoBapuaiuss v KO3(h(OULIMEHT KOpPpessiLiyiu.
MoMeHTBI BBICIIMX MOPSLKOB M JpyTrHe YMC/I0Bble XapaKTePUCTUKU CJTy4auHbIX
BeJINUUH. XapakTepuctudeckass (QyHKIUS W 1peobpa3oBaHue Jlariaca-
Ctuntbeca. HepaBeHcTBo UeObiilieBa, 3akoHbI OOJBIINX 4YHCeN, LeHTpabHast
TripefiesibHasi TeopeMa.

© (OCHOBBI MareMaTW4yeCKOM CTaTUCTUKWA. OCHOBHbIE TOHSTHSI MaTemMaThudeCKOU
ctaTUCTUKU. OLIeHKW HeU3BeCTHBbIX IlapaMeTpOB, CBOMCTBA OL|€HOK, MeTO/bl
HaxoXJeHusi oueHOK. CTaTUCTUYecKWe TUIMOTe3bl, KpPUTEPUM OTHOLIEHUs
nipaBorio00us1, Kputepwii coryacus [TupcoHa.

® MapKoBCKue poLecchl.

© (CnyuarHble MPOLIECChI, OCHOBHbIE XapakTepUCTUKU. OrpeeneHue C/1y4anuHOro
rpoLiecca, KiaacCU(UKaLus CaydyarlHbIX MpoleccoB. Unc/ioBble XapaKTepUCTUKU
Cy4yaliHbIX MPOL[eCCOB

© Ilenm MapkoBa KaK [JUCKeTHble 110 BpeMEHM MAapKOBCKHE TPOLIeCChI.
Onpenenenve nenu MapkoBa. Marpuija mnepexofHbIX  BepOSTHOCTEM.
BepositHocTHOe pacripefienieHre. Kiaccudukaiysi COCTOSSHMM 1jerd MapkoBsa.
Kanonnueckuii Buf, e MapkoBa. UncioBble XapakTepucTUKH. llpenenbHoe
pacripeziesieHye Lierii Mapkosa.

© MapkoBckue tipoueccel. OrpejeneHMe MapKOBCKOIO —IIpoLjecca, MaTrpuLa
NepexoHbIX BeposATHOCTel. [IprMepbl MapKOBCKHX MPOLIECCOB: MyaCCOHOBCKUH
TIPOLIeCC, MPOLeCC YKCTOTO POJK/EHUs, TIPOLIeCC POXKIeHUs U Thbemn. Matpwuiia
VHTEeHCUBHOCTel TmepexofioB. [uddepeHiyanbHble ypaBHeHUs KosMoropoga-
UenmeHa. BeposiTHOCTHOe ~ pacnpefeneHve  MapKOBCKOrO  Tporiecca..
Knaccudukauys cocTosiHU MapKoBCKoro mporecca. [IpesjenbHble BepOSTHOCTU
MapKOBCKOro npotiecca. IlocTpoeHne BaoKeHHOW 1jemd MapkoBa st
MapKOBCKOT0 MpoLiecca.

e ®dusuka

© Mexanuka. KuHematruka. [IvHamMuKa. 3aKOHbI COXpaHeHUs. BpailarensHoe
JBUWXKeHue. [IBrykeHre )XUIKOCTH U ra3a

© DJnekTpuuyecTBO M MarHeTusM. [locTosiHHbIM TOK. [lepemeHHBIM TOK. TOK B
Pas/IMUHBIX Cpefax. JeKTPOMarHUTHasi MHAYKLUS. MarHuTHoe 1osie. YpaBHeHUs
Makcsesina

© Omnruka. ['eomerprueckass ontuka. BonHoBasg onrtvka. VIHTepdepeHLMsi cBeTa.
HOudpakiys cBeTa. neMeHTbl KBAHTOBOU (PU3KKU.

® ApxuTeKTypa KOMITbIOTEPOB U OlepaLiiOHHbIE CUCTEMBbI

© OCHOBHBIe TIOHATUS U ompejeseHds apxutekTypbl OBM. I[lpuHuunbsl ¢GoH
HelimMaHa 1 Knaccueckasi apXuTeKTypa KOMITbIOTepa.

© YpoBeHb apxuTeKTyphbl KoMaHz, OBM. CTpykTypa 1 dhopMaTbl MalllMHHBIX KOMaH/,.
SI3bIk HU3KOTO YpOBHS accembriep. WHcTpykuuu. Ornepaszbl. [IUpeKTHUBBI.
TpaHcsILMs U 3aMyCK IPOrpamMMBl.

© Ha3HaueHuMe U CTPYKTypa LieHTpaJbHOro Tmpoleccopa. KomaHAHBIM LUK/
Triporieccopa. JTarbl UCIIOJIHeHUs KOMaH/, [IPOLIeCCOPOM.

© IIpou3BOAUTE/ILHOCTD LIeHTPa/IbHOTO riporieccopa. XapakTepuCTUKU
MuKporipoijeccopa. CriocoObl TIOBBIIIIEHHST TIPOU3BOJUTETHFHOCTH [IEHTPAIbHOTO



niporjeccopa. MHorosiiepHoCcTb. OpraHu3arivsi KOHBEMepHOTO peXXrMa pPaboThI
riporieccopa.

CucremMa M MexaHU3M IIpepbIBaHUMM MUKpOIpoLieccopa. Buzbl TpepbiBaHMiA.
AnmnaparHble ¥ IPOrpaMMHBbIe MIPepbIBaHUs. YTpaB/ieHre MpepbIBaHUSIMU.
YcrpolictBa xpaHeHuss HH(popMauuu. Krnaccudukaiusi yCTpPOWCTB XpaHEeHUs
nHpopmauyu. Mlepapxruueckasi CTPyKTypa NaMsITh KOMIbIOTepa. JJruHaMuueckas u
cTaThveckas raMsrhb.

@atiinoBasi cucteMa. 3azauu (ailyioBor cucteMbl. ViMeHa (paliyioB U MHJEKCHbIe
neckpurnropsl. Turnbl daiinos. [TpaBa goctyna K ¢aiinam. daiisibl yCTPONCTB.
Cucrema BBOZIa-BbIBO/a. 11TMHEBI, MX XapakTeprucTUKU. [TopThl. KOHTpOMepsI
MoHO/UTHBIE — OrepaliMoHHble CHUCTeMbl. ApxuTekTypa MoHoMuTHOU OC,
TpUMepbl TakuxX CUCTeM. MUKpOsiiepHble YW HaHOSiiepHble OrepalMoHHbIe
CUCTEMBL.

Apxutektypa UNIX. ®aunel u ycrporicta. I[Ipoueccel. [loHsAiTHe apariBepoB
(alisI0BOM CUCTEMBI U UX THIIbI.

OcHoBbI MH(POPMALIMOHHOM 0e3011acCHOCTH OTepalMOHHBIX CHcTeM. KoHIemnuuu
6e3omacHocty UNIX. YnpaseHue mosb30BaTe/sIMUA U IPaBaMu JOCTYTIA.
[TonsiTe yoruueckor (PaiyioBou cucteMbl. MOHTUPOBaHME U [IeMOHTUPOBaHUeE.
dusnyeckasi opraHu3sanys (HaisoBol CUCTEMBI.

Cerb B UNIX. CereBass mogcuctema. OO6rmiue mnpuHOUIbl pabotel. IloHsiTHe
cokeToB. Turibl coketoB. Ob611re mpuHLUIIBI B3auMozelicTBrust OC yepe3 COKeThI.
YrpaBneHve ciay>xOaMu OIepaliMOHHON CUCTeMbl. 3arpy3ka OreparjioHHOU
cucteMbl. CUCTeMHbIe C/Ty>KOBbI.

¢ BpluncauTe/lbHbIE CHUCTEMEI, CeTH U TeJIEKOMMYHHKALIUH

o

ApxuTekTypa ¥ MPUHLIUIBI MOCTPOEHUS] CeTell C KOMMYyTalllel KaHa/loB U C
KOMMYTaL1eH MaKeToB.

OTanoHHas MOJie/lb B3auMO/IeHMCTBHSL OTKPBITBIX CUCTEM. TIOHATHE O MPOTOKO/Ie U
Me)XypoBHeBOM UHTepdelice. CeTeBble NPOTOKO/bL: (HU3UUYECKUM YpPOBEHb,
KaHA/IbHBIM YPOBEHb, CETeBOM ypoBeHb. [IpOTOKO/MBI BEpXHHUX YPOBHEMU:
TIPUK/IaIHOM, IPe/ICTaBUTe/bHBIN, CeaHCOBbIM U TPaHCIIOPTHBIN YPOBHU.
[IpyHLMIIBI TTOCTPOEHUsI OCHOBHBIX TWUIIOB CeTel Te/leKOMMYHUKalui. Pexxum
acuHXpoHHOU Tiepesau (ATM) B IIMPOKOMOJIOCHBIX IU(PPOBBIX CETSX,
BUPTYya/bHble TMyTH W BUPTyajbHble KaHasbl. LludpoBasi ceTb C WHTerpaiuei
cnyx0, apxuTekTypa ceTH, 0a30BbIii MeToj foctyra. I[Ipotokon SIP. Turbl
cepBepoB, cooOiieHusi, agpecauys. CeTW COTOBOM TIOABW)KHOM  CBSI3U:
apxurtekTypa cetd GSM, pUHLUIIBI [TPeA0CTaB/IeHUs YCIYT I10/1b30BaTesIsIM.
OBoMOLUS ceTell TesleKOMMYHUKalui. O61ue moHsTus o cetsx 3G, 4G, 5G u
6G. Metoabl TIOBBIIeHUsT 3HePro3ddeKTHBHOCTH B OECIPOBOJHBIX CETIX
TOJBWKHOW  cBsi3u.  [IporpaMMHO-KOH(UryprpyeMble  ceTd. TexHONOrus
BUPTya/Mu3al[y CeTeBbIX (PYHKLMMU. TexXHO/OrHs Yy3KOMOJIOCHOTO WHTepHeTa
Bell[el. eXHOJIOTHS Hape3KU CeTeBbIX PeCypCOB.

OcHOBbI TIOCTpOeHUs1 Mofenell  (YHKLMOHUPOBAaHWS CUCTeM U CeTei
TeJleKOMMYHUKaLWi. [loHsiTHe O TIOKasaTessix KauecTBa OOC/Iy)KMBaHUS U
BEPOSITHOCTHO-BPEMEHHBIX XapakTepucTukax. [locTpoeHre mpocTeuien Mozaenu
00C/TyKMBaHUS BBI30BOB B COTe CETU TIOABWKHOM CBSI3U, OIMCaHKe MO/ B BUjie



cucteMbl MaccoBoro obcmyxuBanust M/M/C/0. TlocTpoeHue TIpocTeiiieii Mozen
(YHKLJMOHMPOBAHUSI KaHaja I[lepefaud [aHHbIX, OMNHWCAHWe MOJend B BHJeE
CUCTeMbI MacCOBoro obcykuBanus M/M/1/~.

®  OcHOBBI MH(MOPMAILIMOHHOW 06e30TaCHOCTH

© OcHoBbl 6€30MacHOCTH CeTeBbIX WH(POPMALIMOHHBIX TeXHO/MOTHUH. (OCHOBBI
Oe3omacHOCTH  CeTeBbIX  WH(MOPMAIMOHHBIX  TEXHOJOTWM.  [IpuMeHeHMe
Me)KCeTeBbIX 5KPaHOB [ 3allUThl KOPIIOPaTUBHBIX CeTeu

© 3ammra MH(OpPMAaLMU B COBPEMEHHBIX ONepalMOHHbIX cUcTeMax. IIpakTrueckue
BOIPOCHI 3aIUThI ONlePaLMOHHbIX CUCTEM

o Kpurrorpadus. Kpunrorpaguueckve NPUMUTUBBI W MeXaHH3Mbl. OCHOBBI
MH(PaCTPyKTypPbl OTKPBITHIX KItouel. [IpoToKo/bl ayTeHTU(HKALIUK

® PensiioHHBIE 0A3bI JAHHBIX

© OcHoBHble MOHATHS 0 0asax fgaHHbIX U CYB/. Kparkuii uctopuueckuii ouepk
pasutus CYB/l. Mogenu [fgaHHbIX. PessijuoHHass Mofenb  JaHHBIX.
KonuentyansHoe MmogenupoBaHve b/l. ER- u EER-guarpammel. PesnsaiioHHOe
mogenvpoBanve BJI. IlepeBog ER- u EER-mMomenu B pesiilUOHHYIO MOZeslb.
Hopmanu3aiysi pensidoHHbIX Tabmur. 1-s1, 2-1, 3-9 HOpPMasbHbIe (DOPMBI.
HopwmanbHasi popma Botica-Koaga.

o PensuyoHHas anreOpa Kak MaTeMaTHMueCKUi si3blK paboTel ¢ Tabmuuamu B/I.
OcHOBHBIE Omepal[i pesSuoHHON anreOpnl. HamvcaHue 3arpocoB cpefcTBaMu
PeJISILIMOHHON anrebphl.

o [lonsitue o s3bike SQL Kak 0 sI3bIKe 3alpoOCOB K PeJISIMOHHBIM 0a3aM JJaHHBIX.
OcHoBHBIe BO3MOXHOCTU fA3blKa SQL. OcHoBHble onepanuu rpynmnsl DML 1o
BbIOOpPKe [aHHbIX. Orepalyy, CBsi3aHHbIE C TPYIITUPOBKOM U BBIUKC/IEHHEM
arperaTUBHBIX (DYHKI[WH.

e CucreMsl yrpaB/eHUst 0a3aMu JaHHBIX

© OcHoBHble Mofenu faHHbix CYB/l. Pasnmuuuss KoMmepueCKUX M OTKPBITBIX
mineH3uii. OcHOBHbIe crocoObl  fmoctyra K BJl.  PensiiuoHHasi Mopesb.
HokymeHTHasi Mofilenib. Mojienb Ktou-3HaueHue. ['padoBasi mozens. VHaeKkcHast
Mozesb. Wide-column mMopesnb.

©  OO1Me KOHILETIHUH, MOHATHUSA U MpobieMbl pa3nuuHbiXx BUA0B CYB/I. OcHOBHBIE
TUMbl [JaHHBIX. TpaH3akUUW. YPOBHM W30JISILMM TpaH3akKLMi. [IpeBoBHUIHBIE
vHzAeKCbl. [ToHOoTeKCcTOBbIe UHAEKCHI. ['e0 nHAeKchl. JKypHasbl. SI3bIKKA 3aripoCcoB.
[TnaHbl BhITIOTHEHHWsS 3ampocoB. Kypcopel. BepTukanbHoe MaciinTabupoBaHUe.
TopusoHTanbHOe MaciitabupoBanue. Illapaunr. Boicokas moctymHoctb. CAP-
Teopema. [Joctyn Kk CYB/I U3 BHeLLHUX CpeS.

© Pemsunonnsle CYB/l. IlpeumyiectBa u Hemoctatku SQL. Crpykrypa SQL
3aripoca. OCHOBHblE TUMBI JAaHHbIX B pensiuoHHbIX B/l IlepBUuHBIM KirOu.
ABTOMaTUyeckass reHepanus 3HaueHWe [MepBUYHOro  Kiroda. [IpusHak
YHUKaQJIBHOCTH 3HaueHus1 nojst. Co3paHue, M3MeHeHuWe, y[ajeHue OTHOLLeHHWN.
[obaBneHnve, wu3MeHeHWe, yjaneHue 3arvcedl. Brpibopka ganHbix u3 Bl ¢
VICTI0/Ib30BaHMEM YCI0BUM. BriokeHHble 3ampochl, arperauys, COeJUHEHMS,
COPTUPOBKH, OTPAaHUYEHUs Ha KOJIMUeCTBO 3amuceil B pe3ynabrate. OObeguHeHMe
U TiepeceyeHust pe3ynbraTtoB. Exists, all, any, in. Co3anue, u3MeHeHue, yjaneHue
¥ WUCTO/b30BaHWE BHELIHWX Koded, OCHOBHBbIe TPUHLMIBI WX pabOoTHI.



Vcnonb3oBanve uHAeKCOB. Ob61iast nH(OpMAIMs O TPOLeAYPHBIX paCIIUPEHHsIX.
Tpurrepsl. IIpeacrasienus. Kypcopsl.

o HepensuonHsie CYB/I. ba3oBbie IPUHIMIIBI PAOOTHI C JAHHBIMH B IOKYMEHTHBIX
CYB/[], kmou-3HaueHne CYB/l, rpadoBbix CYB/, nouckoBeix CYB/, wide-
column CYB/I.

e Kubepbe30macHOCTh MpPeANPUSTUS

© Ob6ecrieuenre kubepbe3omacHOCTH TpeanpusTys. OCHOBHBIE METO/bI 3allUThI
ceTel CBsA3M TPeANPHUATHSA. MeToabl TpeloTBpallleHrsT KhbepaTak Ha 0Oa3e BeO-
cetu B npeanpustuu. llpouenypa — pearMpoBaHuUsi Ha  WMHLWJEHTHI
knbepbe3omnacHocTu. [IpuMeHeHre onepatiBHON HH(OpMary 00 yrpo3ax.

© OueHKa pHUCKOB  Kubepbe3omacHocTM — mpeArnpusitus.  Vcrosib3oBaHue
CTPYKTYPUPOBaHHOTO  TipeficTaBieHuss wuHpopmaumu 006 yrpozax  STIX.
[Tokazarenn pucka B obOsmact KubOepbe3omacHocTd mpeanpusatus. OrjeHKa
6e30macHOCTH B CeTsIX CBS3U TPeJTPUATHS. YIyudllleHrue BOCIIPUATHS KIMeHTaMu
TioKa3aresiei 6y1aroHaIeXKHOCTH BeO-caiiTa TIpenpUsTHSI.

¢ Iludpoas rpaMOTHOCTb, 0CHOBBI IPOTrPAMMUPOBaHUS

© [IporpammupoBaHHe TUTOBBIX alrOpuTMOB. OrpeziesieHre U CBOKWCTBA aJroOpyuTMa.
basoBele Tumnbl faHHbIX. OmnepaTopsl: BBOZ/BBIBOJ, NpHCBavBaHUe, YCIOBHBIN,
BbIOOpa. OrnepaTopsl: LMKJ/IbI, UTeparysl.

© OCHOBBI CTPYKTYpPHOro TmporpaMMupoBaHus. (CoCTaBHble THWIIbI [IaHHBIX.
MaccuBel. PaboTa ¢ MacCMBOM: TIOMCK, COPTHPOBKa. MaTpuiipl JaHHBIX. Pabora
co cTpokamu. Pekypcusi. Yka3arenu U QyHKLIUU.

¢ Bgenenue B aHa/M3 U BU3ya/M3aLUI0 JAHHBIX

©o Python. ®ynkuuu. Ctpoku. PerynspHeie BbipakeHusi. Crnucku. Koprexu.
CnoBapu. Cuetuuku. MmHoxectBa. CrnyvaniHOCTh. [IOTOK  yrmpaBieHUsI.
Nctunnocte. CoprtupoBka. Kiaccel. TectupoBaHve UM MHCTPYKLMS — assert.
@®yHKLMS Zip U pacniakoBKa apryMeHTOB. IlepeMeHHble args 1 kwargs. AHHOTaLys
TUIIOB.

o Matplotlib. I'pacdviku 1 frarpaMmel.

o Pabora ¢ pJaHHbIMM. Pa3BejbiBaTenbHBIN aHa/lW3 [JaHHBIX. [IprMeHeHUe
TUTM3UPOBAaHHBIX MMEHOBaHHbIX KopTexkel. Kiaccel faHHbIX — dataclasses.
Ounctka u KoHBepTvpoBaHue. OrnepupoBaHue [JaHHbIMU. llIkanrpoBaHue.
CHuKeHMe pa3MepHOCTU

¢ [ludpoBas rpaMOTHOCTb, TEXHOIOTHSI TPOrPaMMUPOBAHUS

© JIluHaMU4yeCcKWe CTPYKTYPBI JIaHHBIX: CTIMCKU, Ouepeid, CTeKH, ZepeBbs. OOIme
CBOMCTBA IMHAMUYECKUX CTPYKTYD JaHHbIX. CMHUCKU: OJHOCBS3HbIE, [BYCBSI3HbIE.
Creku: oneparuu B ctekax. Ouepenu: IMKIMYecKast ouepes. lepeBbs.

© [IpuHUUITBI 00BEKTO-OPUEHTHPOBAHHOTO TPOrpaMMUpPOBaHus. VIcrosib30BaHue
KmaccoB B s3pike C++. Omnpenenenne kKnacca. OOwekThl Knacca. Co3maHue M
yHUUTOXKeHHe 00bekToB Kiacca. KoHCTpykropel W AecTpyktopbl. [IpaBuma
nipeobpa3oBaHus yKaszareJeu. WNunimanusanys 00BEKTOB. Ormuuns
WHUIWA/M3aliil  OT TpucBavBaHus.  CriocoObl peasv3aliy  WHKATICYJISLUH.
DOyHKIMU-371eMeHTbl U QYHKIMU-APY3bs. CTaThdyeckue uieHbl 0ObeKTOB Kilacca.
BiioxeHHbIe U JIOKa/IbHbIE K/1aCChl.



o HacmenoBanue B 00bEKTHO-OPUEHTHPOBAHHOM ITPOTPAaMMHPOBAHUU. ba30BbIM U
TpOU3BOAHBIM Kiacchl. [IpaBuia AocTyma K 37eMeHTaM IPOU3BOAHOIO Kjacca.
Wepapxust KnaccoB. OIMHOUHOE U MHOYKeCTBEHHOe HacsiefioBaHue. OcoOeHHOCTH
JOCTyra TIPU MHOXXeCTBEHHOM Hac/eloBaHUU. [Io/HBI OOBEKT KOHEUHOTO
TIPOM3BOJHOTO KJlacca. BupTyanbHbie 6a30Bble KjlacChl. BupTyasibHble GyHKIUN.

o [Ilabnonsl KnaccoB u ¢yHKUMNA. HacneqoBanue 1mab/oHHBIX KaaccoB. [TpaBuia
OTOXK/IeCTBJIEHUsI TIapaMeTpOB I11abioHa. [IprMeHeHHe 1M1a0/IOHHBIX K/IaCCOB ISt
CO3/laHUs1 KOHTeHMHEePHBIX K/1aCCOB.

® AHanmmu3 60/IBIINX JAHHBIX

© bonblive [aHHble — OCHOBHbIe TIOHATUS U 3a4aud. MeTogbl U MHCTPYMEHTHI
aHa/M3a OOMbIINX JAHHBIX.

© [laker R. Onepauyy Haj, pa3IMYHBIMU [TepeMeHHBIMH, ITPOCTeMIas MaTeMaThKa B
R. Omnepartopsl 1jMK/Ia U ycioBus, co3ganve ¢yHKuu B R. Knaccel ganHbix B R.
BBoj 1 BbIBOA JaHHBIX B R. ['paduika B R.

o TlakeTbl U (QyHKIMM B R, WCronb3yeMble B aHaau3e OOMBIINX JaHHBIX. Ilakert
bigmemory — co3maHue, XpaHeHHe, JOCTYIT U 00paboTKa CBepXOO/IBbIIIMX MaTpHII.
Co3pmanue o0bekTa Kiacca big.matrix. Oneparum Hag oobekToM. [Taker BGData —
aHa/Iu3 [AHHBIX, CBA3aHHBIX C TEHOMHBIMU WUCC/IeAOBaHUAMU. [lakeTbl

bigSurvSGD wu bigstatsr.
®  OCHOBBI MallIMHHOTO 00yuYeHUs 1 HEMPOHHbIE CeTH
© ba3oBble MeTOAbl KIaCCU(MUKAIIUM U Perpeccumu. Jloruueckue MeTO/Ibl

knaccupuvkauyi. MeTpuueckue MeToAbl Kiaaccudukaluu. JIMHeiliHble MeTO[bI
Kj1accu(ukauyyd. MeTo[ OIMOPHBIX BEKTOPOB M JIOTUCTUUECKAs perpeccus.
MeTpuky KauecTBa Krnaccudukauu. JluHeiiHas perpeccus. [loHmkeHue
pPa3MepHOCTH Y METOJ, [VIaBHbIX KOMIIOHEHT.

© PacmuvpeHue TMpe/ACTaBIeHUs O MeTOAaX MAIIMHHOTO o0ydeHus. Komrosurmm
anroputMoB. HeliponHele cetn. Kiacrepusauus u Busyanusauusi. YacTU4HOe
oOyueHwue.

e KowmmbroTepHas anredpa

o Ob6uasi anrebpa. Anrebpanueckue CTPYKTYPbl, MOHOW/IbI, TPYMIIbI, MO/TPYIIIbIL.
aBTOMOp(U3MBI, KOJblla, Ujeasbl, T0Jsl, TPUMepbl KOHEUHBIX T0Jiel, JIMHelHbIe
TIPOCTPAHCTBA, MOAY/IH, anreOpbl. AnreOpbl MHOTOUIEHOB, TMOJMHOMHUAbLHbIE
KOJIbLIA. [IeTMMOCTb, eBK/IU/IOBbI 00/1aCTH, TIOJTMHOMHAJIbHBIE KOJIbLia Hal, TIOISIMHU.
HenpuBogumbie MHOTOWIEHB, TeopeMa 00 OFHO3HAUHOM DAa3/IOKEHUM [IJIst
MHOTO4/IEHOB, KOMIIJIEKCHbIe KOPHU U3 e/IMHUL[bl, IPUMUTUBHbIE KODHU, KDYTOBbIE
MHOTOY/IeHbl, BEIYMC/IeHUe (PYHKI[MU Disiepa.

©  (OCHOBBI MCMO/b30BaHUS CUCTEMbI KOMITbIOTEpHOU anrebpsl Maxima. CUHTaKCHC
BXOJJHOTO $i3bIKa CHUCTeMbl, 3aJaud S7eMeHTapHOM U BbICILIEH MareMaTHKd B
cucreMe Maxima. AHa/MTAUeCKOe M UUC/IeHHOe WHTerpyvpoBaHHe B CHUCTeEMe,
nipeobpa3oBaHue CTeTIeHHBIX PsZIOB, UHTEPIIOJALMS B cucTeMe Maxima. Perienne
muddepeHIMaNbHbIX YpaBHeHUI B cucTeMe Maxima, MOCTpoeHHe Tpa(UKoB B
cucteme KA Maxima.

© ANTOPUTMBI  KOMIMBIOTepHOUW anrebpel. OOmMe CcBefeHWs O CUCTeMax
KOMIIbIOTepHOU anreOpbl. [IpoGsiema TipescTaB/ieHUs] AAHHBIX, TIPe/ICTaB/IEHUS
paLMOHa/NbHBIX (YHKUWH, Tpe/ACTaBleHuss MaTpul], TIpe/CTaBleHHsl DS/IOB.



[TormMHOMMANEHOE YTIPOIeHHe, MOAY/SPHbIE METO/bl. p-afiuuecKrie MeTO/bI,
0030p CBOOOZHO pacHpOCTPaHSIEMBbIX U KOMMEPUYECKHUX CHCTEM KOMIIbIOTEPHOM
anreOphbI.

* KoMIIbIOTEPHAs TeOMeTpUsi

o

o

o

OcHoeHble 6ubmoreku: NumPy, Matplotlib, SciPy

[BrwkeHys Ha T71I0CKOCTU. TpaHcianuu. Bpaienus. OTpaxkeHus.

Konuueckne ceueHusi W UUK/IOWJa/ibHble KpuBble. ONTUMHU3UMPOBAHHbBIE
arOPUTMBbl BBIUMC/IEHUS TOYEK KOHMUECKHWX CeueHWW. BrlunciieHre TOYeK
LMK/JIOWJa/TbHOM KPUBOM HAa OCHOBe BpallleHul OkKpyxHocTer. Co3faHue
aHuMaLuu ¢ nomousro FFmpeg.

Kybuueckue crtaiiibl. CrimaiHel  ODpMHTa. WHTeprioniliud  1OJIMHOMaMU
BBICOKOTO TIOpsiiKa U 3ddekT PyHre. Pa3HOBHAHOCTM KyOWMUeCKHMX CIIIAlHOB.
KapaunaneHeii  crtatin. TCB-crimaviH.  KyOuueckuit  crutaiin C

[IOTIOJTHATE/IbHBIMY T'DAHUYHBIMU YC/IOBUSIMU.
Kpuseie besbe. [TonuHombl BepHiireiina. MatpuuHble ¢GOpMysbl [/s1 KPUBBIX
beswe. Anroputm fe Kacrenbko. AHMMALMs ABUKEHUS OTIOPHbBIX JIOMaHHBIX.
ITogronka xpusbix besbe. PanoHanbHble KpuBble besbe. [logroHka KpuBBIX
besbe. ParjnonanbHble kpuBble besbe.

B-crinaiinbl. basucbl B-criiaiiHoB. Bubl y3710Bbix BekTopoB. Iloaronka B-
crutaiHoB. NURBS-kpuBble.

® AJITOpUTMBI MalIMHHON TpadyKy 1 00paboTKK M300parkeHUi

o

CpefcTBa  BH3yaZbHOTO  OTOOpaXkKeHWsl, XapaKTePUCTHKH M300paKeHWH U
L[BETOBble CHUCTeMbl. BUbl JaHHBIX, TpefcTaBjieHHble B (opMe n300pakeHUs.
Knaccudukauys 3agau maiHHoM rpadvku. TexHUuecKUe CpeiCTBa BU3ya/bHOTO
otobpakeHusi. L[BeToBble cucTeMbl. [HCTOrpaMMa TOHOBOTO H300pa’keHUsI.
Marpuija COBMeCTHOM BcCTpedaeMocTH. @opmaTel rpaduueckux (aiios.
Criocobbl XpaHeHHs M CKaTus Tpaduueckor nH(opMariyii.

Anroputmbl  00paboTKM  W300pakeHWi.  BbIpaBHMBaHWE  THICTOTPAMMBbI
n3o0paxkeHus.. JIHelHass ¥ HeJMHelHasi QUIbTpaLUs W300pakeHWA. MeTobl
BOCCTAHOBJ/IeHHsI 1300pa’keHUsI 10 TIPOEKI[USIM.

AnropuTMBI TIOCTPOEHHUsI WM300pa’keHUH [BYMEpPHBIX W TPEXMEPHBIX OOBEKTOB.
Vcnonb3oBaHre TIPUMUTHBOB JIJIs1 TIOCTPOeHus1 rpadruueckrx obpa3oB. KapkacHas
Mojle/lb TIOBEPXHOCTH TPeXMEePHOro Tesia. AJITOPUTMBI yAareHUsT HeBUAUMBbIX
muHui.. TlocTpoeHWe peamMCTHUECKUX W300pakeHHW METOOM TPaCCUPOBKU
nydeii. [TocTpoeHre TOHOBBIX N300paykeHH MeTOAAMH 3aKPaCKH.

Anroputmbl aHanmu3a u300pakeHui. CerMeHTalMsi TOHOBBIX H300pa)kKeHUi.
Vcronb30BaHre TeTPapHOTO JiepeBa /s aHa/mu3a W300pakeHUd. ATOPUTMBI
TOCTPOEHUsI KOHTypa. AJITOPUTMBI TIPOPEKWBaHUs. AJITOPUTMBI 3arioHeHUs
KOHTYypa.

¢ BpluncauTe/NbHbIE MeTObI

O

o

Wntepnionsinms.  IlocraHoBKa — 3a/jaud  MHTEpIOALMM,  WUHTEPHOSLUA
MOJIMHOMaMU. VIHTepro/siMOHHbIM MoMMHOM B (¢opme Jlarpawka. OlleHka
TMOrPeLIHOCTH UHTepPNOSLUUA. HTepnosiLiMoHHbIN MOIMHOM B (hopme HbroTOHA.
UucnenHoe  uHTerpupoBaHve.  KBagparypHble — (OpMy/ibl  YKMC/IEHHOIO
VMHTEerpupoBaHusi: (opMy/aa MpsIMOYTrOIbHUKOB, (opmyna TparneLuii, (opmysna



CumricoHa. KBagparypHbele (opMy/bl HHTEPHOSILMOHHOTO THMA, OL€HKU
TOTPeLIHOCTeN, COCTaBHbIE (POPMYJIBI.

YuceHHoe pelilieHue oay. Arnnpokcumauus KOHEUHO-Pa3HOCTHbIX
nporsBogHbIX.. MeTon Ousnepa, metop Pynre-Kyrra BrOporo nopsjka, OLjeHKa
TOUHOCTU. Metop, PyHre-KyTra uerBeproro mopsifika, metosn Azamca. PerieHue
TPaHUYHBIX 3a7ay Ji7isi OObIKHOBEHHBIX Au(@epeHIaNIbHbIX YPaBHEHUH.

Metopl pelieHrsi OCHOBHBIX 3aj/jau JMHeWHOW anreOpbl. Metog TNaycca. LU —
pasz/iokeHre. MeToj, TIPOTOHKH /i1 CUCTEMBbI JIMHEMHBIX —a/rebpanuecKux
ypaBHEHUW C Tpex/MaroHajibHOW Marpulied. Pa3syiokeHue Xo/iecCKOro s
CaMOCOTIPSDKEHHOM Y TIOJIOJKUTE/IbHO OTpefie/iIeHHOW Matpulibl. HOpMBI BEKTOPOB,
HOPMbI MaTpUL] U ONEepaTopoB, SKBMBAaJIEHTHOCTb HOPM, COIVIACOBAHHOCTH HOPM,
00yC/I0B/IeHHOCTh MaTpull. MeTop MpocToit uTepalju. HesiBHbIe MTepaljiOHHbIE
MeTO/bl, MeTO/] 3el/1e/isl, MEeTO/, BepXHeU peJlaKCalluH.

MaremaTtryeckoe MOJe/IMpOBaHHueE

O O O O O O O

KosebarebHbIe CHCTEMBI.

YCTOWUMBOCTS.

[TpyMepb! OCLIM/UIATOPOB B (pU3MKe, XMMUH, OUO/IOTHH.
HeaBTOHOMHBIE CUCTEMBI.

[vHaMUueCcKyi xaoc.

Mogens npeiraroLero apuka.

Mopgens YepHaBCKOrO.

NmuranmonHoe MojenmupoBaHue

o

mutaiionHoe MogenupoBande B NS-2. OcHoBbl pabotel B NS-2: obimee
OrvcaHue, CIUCOK HeKOTOphIX KoMauz. Paiin tpaccupoBku. NAM. Xgraph.
Gnuplot. AWK.

KommioHenTHOe MojenupoBaHue. Scilab, moacucrema xcos. OpenModelica.
[ToHsiTMe [OUHAMUYECKOM W COOBITUMHO-YTIPAB/SIEMOM CHUCTeMbl, TUOpPHAHbIE
cucteMbl. IIpUHIIUIIBI  KOMIIOHEHTHOTO  KOMIIBIOTEDHOIO — MOZe/IMPOBaHUS.
Nepapxuueckue cucteMbl. biiokyv U cBsi3u Mexzay HUMU. OpreHTHMpOBaHHbIe U
HeopUeHTUPOBaHHbIe O/I0KU U CBsI3U. HesiBHbIE B3aMO/IeCTBHSI KOMITOHEHTOB.
CeTeBble MOZIeJT ¥ CUHXpOHU3aust coObiTHil. CeTu IleTpu. OCHOBHBIE TIOHSTHS
u onpezenenus. [IpumeHenune certer IleTpu K MOZe/NMpPOBaHUIO MPOrPaMMHOIO
obecrnieueHust. 3a/jlaud CMHXPOHMW3AI[MM. 3a/laud aHamu3a ceteid [letpu. Metogpl
aHanm3a ceteit [Tetpu. OcHoBbl paboTsl B CPN Tools.

MopenvpoBaHe CHUCTEM MAacCCOBOTO OOCTy)KMBaHUSI U (PYHKLHOHATBHBIX
nporieccoB. JIMCKPeTHO-COOBITUMHBINA TMOAX0A K MofendpoBaHui0. [IpobiemMHO-
OpPHEHTHUPOBAaHHBIM s3bIK U TiporpaMmHast cpega GPSS/PC. OOiiue MpPUHIUIIBI
MO/leTMpOBaHusl MH(OPMALIMOHHBIX U BBIUMCIUTENbHBIX TpoiieccoB B GPSS/PC.
ba3oBbie cBefjeHUs O cucTeMe: 0ObeKThI, TlepeMeHHbIe U BbIpaKeHus], (QyHKIUH.
Mogenb cucteMbl: MOJeIbHOe BpeMsl M CTaTUCTHMKA. BHyTpeHHss1 opraHu3aius:
CTIIMCKHU U 0011jasi BHYTPEHHSIsI MOC/e/JOBaTeIbHOCTh COOBITUN. DyieMeHTHI sI3bIKa
mogenupoBanus GPSS/PC. Cpepa wmogenvpoBanusi GPSS/PC:  oneparopsl,
KOMaH/ibl yIIpaBJ/IeHHs], UTHTEPAKTUBHOE B3auMO/IelCTBHE.

Teopusi aBTOMaToB U (pOPMasbHbBIX SI3bIKOB



o dopmasbHble $3bIKM M TpaMMaTUKU. PopmasbHble S3BIKM U CIOCOOBI HX
ornvcanus. dopmMasnbHble rpaMmatviku. Knaccrudukanms ¢popManbHBIX SI3bIKOB U
rpaMMaTHrK 1o XOMCKOMY.

© PerysspHble IpaMMaTUKUA U KOHeYHble aBTOMaThbl. [IoHATHe KOHeYHOro aBTOMara.
Criocobbl 3afiaHusi (PyHKLMM T1epexofioB. AJITOPUTM TOCTPOEHHsT KOHEYHOro
aBTOMara II0 peryjasspHOM rpamMMaruke. Teopema 0  CyIleCTBOBaHUU
[leTePMUHVPDOBAHHOIO  KOHEYHOI'0  aBTOMAarTa, 3KBUBAJIeHTHOIO 3aJaHHOMY
He/leTePMUHMUPOBAaHHOMY KOHEUHOMY aBTOMaTYy.

© JloHaTe KOHEYHO-aBTOMAaTHOIO f3blKa. 3aMKHYTOCTb KOHEYHO-aBTOMAaTHbIX
SI3bIKOB OTHOCHUTEJIbHO TeOPeTHMKO-MHO)XeCTBEHHBIX Orepaldid W orepanui Hafj,
sA3bIKaMU. JleMMa 0 pa3pacTaHuy /ijisi KOHEYHO-aBTOMaTHbBIX S13bIKOB.

© PerynsipHble si3bIKM. TeopeMa 00 S5KBHMBajIleHTHOCTH KJIaCCOB Dery/sipHbIX U
KOHEUHO-aBTOMAaTHBIX S13bIKOB. MUHKMaslbHble aBTOMaTbl. AJITCOPUTM yYCTPaHEeHUsI
HEJJOCTV)KUMBIX COCTOSIHUM KOHEYHOro aBToMara. AJroput™M o0beArHeHUs
5KBHBAJIEHTHBIX COCTOSIHUM KOHEYHOI'O aBTOMarTa.

© KOHTeKCTHO-CBOOOJHbIE TPaMMAaTWKA W aBTOMAaThl C MarasMHHOW TMaMSThIO.
HepeBbsi  BbiBola. [IpeoOpa3oBaHMsi  KOHTEKCTHO-CBOOOJAHBIX — I'paMMarHK.
Anroput™m ycTpaHeHUsi Oecrio/ie3HbIX HeTePMHHA/NOB. AJITOPUTM yCTPaHEHUS
HeJJOCTM)KUMBIX CUMBOJIOB. AJITOPUTM YCTPaHeHUs 3MICOJIOH-TIPaBU/l. AJITOPUTM
yCTpaHeHMs LIeMHbIX IMpaBU/I. AJITOPUTM YCTpPaHeHHUsl J1eBOM (haKTOpH3aLuu
npaBu/. AJITOPUTM yCTpaHeHWs NPsSMOM J1eBoM pekypcuu. HopmanbHble (OpMbI
Xomckoro u I'petibax.

© OCHOBHbIe CBOWCTBA KOHTEKCTHO-CBOOOHBIX SI3bIKOB. JIeMMa O pa3pacTaHuu [yist
KOHTEKCTHO-CBOOOZIHBIX SI3bIKOB. ABTOMAaT C MarasMHHOM TMaMsTbi0 U ero
VHCTPYKLUMU. CBSI3b MeXy aBTOMaraMy C Mara3vHHOM NMaMSATbI0 U KOHTEKCTHO-
CcBOOOAHBIMU si3bIKaMU. ABTOMaTbl Mypa u Musu.

© KOHTeKCTHO-3aBUCHMble T'DaMMaTWKU M JIMHEeHHble OrpaHUYeHHble aBTOMATBI.
HopmanbHble (OpMbI MOHOTOHHBIX TrpaMMaTUK. CBsi3b MeXJy KOHTEKCTHO-
3aBUCHMMBIMUA ¥ MOHOTOHHBIMU rpaMMaTrKaMu. CBOKWCTBA KOHTEKCTHO-3aBUCUMBIX
A3bIKOB. JIMHeMHBIM OrpaHWuYeHHbIM aBTOMar. CBs3b MeXAy KOHTEKCTHO-
3aBUCUMBIMU S13bIKAMU U IMHEUHBIMUA OTPaHUYeHHbIMY aBTOMaTaMH.

© PeKypCHUBHbIE U PEKYPCHMBHO Iepeuruc/iiMble FPaMMaTUKU U MalllWHbl ThIOpUHTA.
MarvHa Teropunra. [Iporpamma ayist Mamsbl TeropuHra. ITIpo6ieMa oCcTaHOBKU
MalvHbl ThrtopuHra. PekypcuBHble s13bIKM. PeKypCHBHO Ilepeunc/ivMble SI3bIKU.
CBs13b MEXY PEKYPCUBHO IepeYUC/IMMBIMU fA3bIKAMU U MalluHaMu ThrOpUHTa.
Knaccel P u NP.

¢ [IporpamMMHas UHXeHepUst

© (OObeKTHO-OPUEeHTHPOBAHHBIM aHalvW3 U TpoekThpoBaHue. [loHsATHe Kaacca U
obwekTa. A3k UML. [11ab/10HBI IPOEKTHPOBAHUSI.

© DjleMeHTbl JKU3HEHHOIO LMK/Ja [pOrpaMMHOIO MpPOAyKTa. AHamu3 U
MPOEeKTUPOBaHWe KaK IJTalbl >XM3HEHHOro LuKiaa. MojenvpoBaHue OusHec-
MpOoLIecCOB M aHamm3 TpeOoBaHui. [IOHSITHE apXUTEKTYpbI, THUITbI apXUTEKTYP.
Metogosnorum pa3paboTku rporpaMmubix cuctem: RUP, MSF u zip.

© Tunosble pemenns u CASE-cpegctBa. IloHsiTe TUNOBOTO — peleHUs
IIPOEKTHPOBaHusl. TUIIOBble pellleHUs] YPOBHS [@HHBIX, YPOBHS IIPUJIOKEHUS,



YPOBHSI Tpe/icTaBeHus U oToOpaxkenus maHHbiX. CoBpemeHHble CASE-cpencTBa
pa3pabOTKH TIPOTPAaMMHBIX CUCTEM.
® OJKOHOMETpHKA

o TIpegmeTtHast 006/1aCTb SKOHOMETPUKU. Mogienu. Turbl Mojiesieli. THUITbI JaHHBIX.

© Mogenb TmapHOM perpeccud. PasmuuHble acreKkTbl MHOXXEeCTBEHHOW perpeccumu.
[Toaronka kpuBor. Meton HanMmeHbIIMX KBaZpatoB (MHK). JIuHeitHasi perpeccuoHHas
Mozie/ib C IByMsl IepeMeHHbIMU. TeopeMma ["'aycca-MapkoBa. [JoBepuTesibHble UHTepBasIbl
JJ1s1 K03 ULMEeHTOB perpeccuu.

© Mogenb MHOKecTBeHHOU perpeccuu. OcHoBHble rurnote3bl. MHK. Teopema [Maycca-
MapkoBa. Craructuueckre cBorictBa MHK-o1jeHOK. AHanu3 Bapualydyd 3aBUCUMOU
niepemeHHOM. [IpoBepka runotes. /JoBepuTenbHble UHTEPBAJIbI.

© PasnmuuHble acrnieKTbl MHOXKeCTBEHHOM perpeccrMy. My/nbTHUKO/UIMHeapHOCTb. YacTHas
koppessitusi. VIF koapduimenTsl. @UKTHBHBIE TepeMeHHble. CrieljuduKarys Mojeen.

© HekoTtopble 000011[eH1s] MHOXKeCTBeHHOU perpeccur. OO00ITIeHHBIN METO/l HAUMEHBITIHX
KBazipaToB. HenvHelinble Mofienu. Jlaneapu3aiu. [Tporeaypa bokca-Kokca

o TeTepockefaCTUYHOCTD U KOppessilus B BpeMeHU. B3pemennsni MHK.

© IIporHo3vpoBaHWe B perpecCUOHHBIX MOZensaX.  be3yc/soBHOe TIIPOrHO3MpOBaHUeE.
YcnoBHOe riporHo3upoBaHye. [IporHo3upoBaHye Mpy HaJIMUUK aBTOPErpeCcCHy OIIMO0K

© VIHCTpyMeHTa/bHble NepeMeHHble. [IByXI1aroBblii MeTO/, HAUMEeHbLINX KBaJpaToB.. TecT
Xaycmana. Metogosiorusi BbI0Opa MHCTPYMEHTA/IbHBIX TePeMeHHBIX.

© CucTteMbl perpecCHOHHbIX ypaBHeHWH. BHelllHe He cBs3aHHble ypaBHeHUs. CHCTeMbI
OZJHOBPEMEHHBIX YDaBHEHWH.

© BpemeHHble psfgel. Mogenu pacripefiesléHHBIX J1aroB.  [JvHaMuuecKue  MOZeH.
Epunnunbie kKopHu U KouHTerpauusi. Mopenu bokca-/Ixenunkca (ARIMA). GARCH
Mozienv

©  3JxkoHoMmeTpuyeckue naketbl. Gretl. Eviews, PSPP.

Ilst moaroTOBKM 00yuaromuxcs K caaue I'9 pykoBoautens OIT BO (He mo3aHee ueM
3a OJWH KaJleHJapHbIi MecsI] 10 Hadasa ['A) 3HakoMHUT 00yuaroluXcsi BBITYCKHOTO Kypca
c Hactosimjer nporpammor I'MA, WcueprbIBarOLMM IepeuyHeM TeOpeTUYeCKHUX BOMPOCOB,
BK/IIOUaeMblXx B ['D, mMpumMepaMu NPOM3BOACTBEHHBIX CUTYal[MOHHbIX 3ajau (KehcoB),
KOTOpble HeoOXomuMo OyJeT peliTh B Mpollecce TIPOXOXKAEHHUS —AaTTeCTar[HOHHOTO
WCIIbITAHUS, @ TakKXKe C TIOPSAKOM TIPOBeeHUs] KaKAoro u3 3tarnoB ['D U MeToAuKOU
OLIeHMBaHUS ero pe3y/bTaToB (C OLleHOYHbIMK MaTepyasiamMm).

[Mepen I'S mpoBoauTcs 0bsi3aTe/ibHOE — KOHCY/IBTUPOBaHWE — OOydarommxcs 110
BOMIpOCAM M 3ajiayaM, BK/IIOYEHHbIM B mnporpaMMmy ['D (mpejsk3ameHaljMOHHast
KOHCYJIbTaLUsl).

OueHvBaHue pe3ynbTaToB cAauv ['D MpoOBOAUTCA B COOTBETCTBUUM C METOAUKOW,
W3/IOKEHHOW B OLIEHOUHBIX Marepuasax, TMpe/cTaBleHHbIX B [IpuiokeHUMM K HacToslen
niporpamme ['MA.

5. TPEBOBAHNS K BKP U ITOPAOK EE 3AIIUTEI

BKP mpexacraBnisier  co00H  BBLITIOJTHEHHYHO — oOydaromumcsi  (HeCKOJIbKHUMH
00yuaromyMucsi COBMeCTHO) paboTy, [1eMOHCTPUPYIOL[YI0 YpPOBEHb IOJTrOTOBIEHHOCTU
BBITTyCKHUKA K CaMOCTOSITe/IbHOM TIPO(e CCHOHA/IbLHOM JesiTeTbHOCTH.



[TepeyeHb TeM  BBITYCKHBIX  KBaJM(PUKAIIMOHHBIX  paboT, TIpeAyiaraeMbIxX
o0yyJaromuMcsl K BBITTOJIHEHWIO, YTBEPXKJAETCS pacIiopsbkeHreM pykoBoaurtens OVYII,
peamusyroijero OII BO, u [g0BOAUTCA PYyKOBOAWTe/JeM T[POrpaMMbl [0 CBeleHus
00y4JaroIrXCsl BBIMTYCKHOTO Kypca He Mo3iHee yeM 3a 6 MecsitieB [0 AaThl Hauana ['MA.

Momnyckaetcs moArotopka u 3amura BKP mo Teme, mpeajioskeHHON 00y4arommMCst
(oOyuaroIMMHCs), B YCTaHOBJIEHHOM TTOPSI/IKE.

K 3amure BKP pomyckaeTcst obyuarornuiicsi, caapmmii I'9.

K 3ammre pomnyckaercs TOJBKO TIOMIHOCTBIO 3akoHUeHHass BKP, mnoanuvcanHas
BBITTYCKHUKOM (BBIITYCKHHUKAaMM), €€ BBINOJHUBILINMM, PYKOBOJAWUTE/EeM, KOHCY/ITaHTOM (TIpu
Ha/MuuKM), pyKoBoguTeneM Bbinmyckawomiero BYIT u OYII, npomeaiias mnpoueaypy
BHEIITHETO perieH3UPOBaHUs ([/IsT MarkCTpaTyphbl U ClieldanTeTa 00s3aTe/lbHO) U TIPOBEPKY
Ha 00bEM 3aMMCTBOBaHMH (B crucTeMe « AHTHUIIaruaT»). K BKP, gortyieHHoM /10 3aiyThl, B
o0si3aTesTbHOM TIOpsi/IKe TIPUKJIA/IbIBAETCSI OT3bIB PYKOBOZAMTE/IE O paboTe BHIMTyCKHUKA TPH
noaroroBke BKP.

C uenpl0 BbISIB/IEHHWS W CBOEBPEMEHHOIO0 yCTpaHeHUsl HelOCTaTKOB B CTPYKTYype,
cogepxanuu U odopmnenuu BKP, He mo3gHee ueM 3a 14 fgHeul A0 fAaTbl eé 3allUThI,
TIPOBOIUTCS  PENeTULIUs 3all[UThl 0Oyuarol[uMuCcs CBoed paboThl (Mpez3aiiura) B
nipucytcTBur pykoBoautens BKP u npyrux npernozgaBaresiel Boiryckatomiero bYII.

3ammura BKP npoBoguTcs < Ha  OTKPBITOM  3acelaHUM  TOCYZapCTBEHHOU
5K3aMeHalMoHHOW komuccuu (I'OK).

ATTecTal[MOHHOe WCITbITaHWe MMPOBOAUTCS B BH/I€ YCTHOTO AOK/aZia 00yUYaromuxcs ¢
o0si3aTesTbHONM MYyIBTUMEIUHMHONW (rpaduueckoli) mpe3eHTal[del, OTpakarolleld OCHOBHOE
copepxkanue BKP.

[Io 3aBeplIeHMIO [JOK/Iaja 3aluIarol[yecs AAar0T YCTHble OTBeTbl Ha BOIIPOCHI,
BO3HUKIIMe y useHoB ['OK mo TeMaTuke, CTpyKType, cofep>xaHuto unu odopmenuto BKP u
npobumo OIT BO. [loknag w/wuiud oTBeThI Ha BOMpOChl uieHoB ['OK MoryT ObITh Ha
VHOCTPaHHOM fI3bIKe.

Otanel  BeiToiHeHuss BKP, TpeGoBaHust K CTPyKType, 00BEMY, COJEP)KaHUIO H
oopMIeHMIO, a TakXKe TiepeueHb 00s3aTeNlbHBIX W PEKOMEHAYEeMbIX JIOKYMEHTOB,
Trpe/CTaB/IsieMbIX K 3all[dTe YKa3aHbl B COOTBETCTBYIOLMX METOANYECKUX YKa3aHHUSX.

OrjeHrBaHue pe3y/ibTaToB 3aiiuThl BKP npoBoauTCS B COOTBETCTBUM C METOAUKOM,
V3/IO)KEHHOW B OLIEHOUHBIX Marepuarnax, TMpe/cTaBleHHbIX B [IpuiokeHMM K HacTosLen
niporpamme ['MIA.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUME ITPOBEJIEHVA
I'mA

[lnsg mpoBefeHNWs KOMITBIOTEPHOIO TeCTHPOBAaHMS B paMKax ['D: KOMIbrOTepHbIe
KJIaCChl, OCHaIlleHHble TepCOHAabHbIMA KOMIIbIOTEPAMU C AOCTYIIOM ceTH VIHTepHeT u
3/IeKTPOHHO-00pa30BaTe/IbHOU Ccpefie YHHUBepcuTeTa, Opay3ep, MS Teams.

HOns 3amutel BKP v npoBefenuss ocHoBHOW uactu ['D: ayauTopus, OCHallleHHas
KOMIUIEKTOM  CTIel[ia/Ii3MPOBaHHOM Mebesu; J0CKoW (3KpaHOM) U TeXHUUeCKUMHU
CcpeiCcTBaMM  MyJbTUMeZiMa  TIpe3eHTal[ul, MeJlOBOM WIA  MapKepHOW  JJOCKOM.



KomrmibtoTep/HOyTOYK € AOCTyrioM ceTyd VIHTepHeT M 3/eKTPOHHO-00pa30BaTe/lbHOU Cpejie
Yuausepcureta, 6pay3ep, I[10 st mpocmoTpa PDF, MS Teams.

7. YUYEBHO-METOJNYECKOE n NMHOOPMAIIMOHHOE

OBECIIEYEHUE I'MA

10.

11.

OcHoeHas aumepamypa 015 nod2omoeku kK I'D u/unu ebinoaHeHuro u 3awjume BKP:

BBegenne B kommyTaTtuBHYHO anrebpy / M.®. Atbs, Y. Makgonansa; Ilep. ¢ aHIL
F0.M.ManuHa. - M. : ®akropuan I[Ipecc, 2003. - 144 c. : un. - (20 Bek. MaremaTuka u
MexaHUKa ; Brin.4). - ISBN 5-88688-067-4

lantmaxep, ®@.P. Teopust marpur] : yue6Hoe rocobue / @.P. TanTmaxep. — 5-e u3g,. —
Mocksa : @usmamur, 2010. — 560 c. — Pexxum pocrtyna: nmo nogmnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=83224 (mara obpatreHus:
12.05.2021). — ISBN 978-5-9221-0524-8

Anekcanzgpos, II. C. Jlekuyu 10 aHa/JWTAYECKOW TeOMeTPUH, TOMOJTHEeHHbIe
HEOOXOZIMMBIMHM  CBEJIEHUSIMH U3 anreOpbl C TMpHIOKeHWeM coOpaHus 3ajad,
cHab)kKeHHBIX pellieHusiMU, cocTaBieHHOro A. C. [TapxoMeHKO : yueOHUK /it BY30B /
I1. C. AnekcanzpoB. — 5-e u3f,., crep. — Cankr-ITeTepOypr : Jlanb, 2022. — 912 c.
— ISBN 978-5-8114-9009-7. — TekcT : 3/1eKTpOHHbIA // JlaHb : 3/71€KTPOHHO-
oubmoteunas cucrema. — URL: https://e.lanbook.com/book/183619

[ToctHukoB, M. M. AmHanmuThueckas TeoMeTpus : yueOGHoe Tmocobwe / M. M.
[MoctHUKOB. — 3-e u3g.,ucnp. — CaHkT-IletepOypr : Jladb, 2022. — 416 c. — ISBN
978-5-8114-0889-4. — TeKCT : 3/1eKTPOHHBIN // JIaHb : 3/1IeKTPOHHO-OMOMMOTeUHAs
cuctema. — URL: https://e.lanbook.com/book/210347

JleKiluM ¥ TIPAKTMKYM I10 MaTeMaTHUeCKOW Jioruke: yueOHoe mocobue /
3O.P. 3apunoBa, E.B. MapkoBa. - OJIeKTpOHHbIE TeKCTOBble AaHHble. - M.: M31-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
IOuckperHass MareMaTwika: yuyebHuk / B.A. TopbatoB, A.B. T'opbaroB, M.B.
'opbaroBa; B.A. I'opbaToB u ap. - M.: ACT: Actpens, 2006. - 447 c. - (Boicuas
mkosa). - ISBN 5-17-019257-6. - ISBN 5-271-06991-5

[IvckpeTHasi MaTeMaTWKa: TeOpUs KOHeuHbIX TpadoB : yuebOHoe mocobue / D.P.
3apurnioBa, E.B. MapkoBa. - Mocksa : PY/IH, 2020. - 170 c. - ISBN 978-5-209-
09998-7. ET 67

®duxtenrosibll ['M. Kypc auddepeHiimanbHOro ¥ MHTErpajbHOIO MCUMCIEHUS. T.
1, 2, 3, moboli rox U3nAHUS.

KynpsisueB JI.ZI. Kypc marematnueckoro anammsa. T. 1, 2,3. M., moboii rof
V3[laHus.

dunurnnoB A.®. BpezneHve B Teoputo AuddepeHIMaNbHbIX ypaBHeHUM. — M.:
Jlennang, 2013.

bouapoB ILII. Teopusi BepoSiTHOCTEM W MareMaThuyeckasi CTaTUCTHKA [TeKCT]:
YuebHoe nocobue / I1.I1. Bouapos, A.B. IleunnkuH. - M.: ®usmariut, 2005. - 295
c.: nn. - ISBN 5-9221-0633-3


https://e.lanbook.com/book/210347
http://lib.rudn.ru/MegaPro2/UserEntry?Action=Rudn_FindDoc&id=457497&idb=0

12. lepp B. . Teopust BeposITHOCTeM ¥ MaTeMaTWueCKasi CTaTUCTHUKA: yueOHOe TTocoOue
17151 By30B [3/1eKTpPOHHOe n3aHue]: Yue6Hoe mocobue / depp B. f. - M.: Jlans, 2021.
- 696 c. : un. - ISBN 978-5-8114-6515-6

13. PoikoB B.B., Ko3sbipeB [].B. OcHOBBI Teopur mMaccoBoro obciayxuBanust (OCHOBHOM
KypC: MapKOBCKHWe MOJielld, MeTOZAbl MapKOBHU3al[uM) [S71eKTPOHHOe u3/JaHue]:
YuebHoe nmocobue / PuikoB B.B., Ko3eipes /I.B. - M.: UH®PA-M, 2016. - 223 c. w1
- ISBN 978-5-16-010945-9

14. PeikoB B.B. Teopus ciny4aiiHbix mpolieccoB [TekcT]: YueGHoe rocobue / PrikoB B.B.
- M.: PYIIH, 20009. - 233 c.: un. - ISBN 978-5-209-03067-6

15. BepoaTHOCTb U CTaTUCTUKA B MpuMepax M 3ajayax. 1. 2 : MapKOBCKHe Lefu Kak
OTIpaBHasi TOYKa TEOPUM CJIyYalHbIX TPOLIECCOB U WX MNPUJIOXKEHUS [371eKTpOHHOe
usnanve] / M.S. Kemsbept, FO.M. Cyxos; Ilep. ¢ aurn. JI. Caxuo; Ilog pen.
FO.Mumypesl. - M. : MIJHMO, 2010. - 560 c. : un. - ISBN 978-5-94057-557-3

16. TuxomupoB B.M., Anekcees B.M., ®omun C.B. OntumanbHoe yripaBieHue. M.:
@dusmaraut, 2007. 192 c; To xe [OnekrpoHHwli pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=67593

17. IlanTenneeB A.B., JletoBa T.A. MeTozpl onTUMHU3aLMM B TpUMepax M 3ajgavax. M.:
Bricias mkosa, 2005. 544 c.

18. Tpodumona T.M. Kypc ¢usuku. — M.: Beiciuas mikosa, 2013.

19. Hetnad A.A., ABopckuit B.M. Kypc dusuku. — M.: Beiciuas mikosna, 2014.

20. CaBenbeB U.B. Kypc ¢usuky, T.1-3. — M.: Hayka, 2013.

21. Tanenbaym O. ApxurekTypa kommbioTepa [Tekcr] / 3. Tanenbaym. — 6-e u3g. —
CII6. : TTurep, 2013. — 874 c. : un. — (Knaccuka Computer Science). — ISBN 978-
5-496-00337-7 : 1011.00. (ET 58)

22. PobaueBckuii A.M. OmnepaimonHasi cuctemMa UNIX [TekcT] : YueOGHoe mocobue /
A .M. PobaueBckuii, C.A. Hemutorus, O.J1. Ctecuk. — 2-e u3[., mepepab. u oM. —
CII6. : BXB-ITetepbypr, 2005, 2010. — 656 c. : un. — ISBN 5-94157-538-6 :
164.56. (ET 60)

23. Tanenbaym Onjpro. CoBpeMeHHbIe OrepaloHHbIe cucTembl [Tekcr] / D.
Tanenbaym. — 2-e uzg. — CII6. : TTurep, 2006. — 1038 c. : un. — (Kmaccuka
Computer Science). — ISBN 5-318-00299-4 : 446.05. (ET 50)

24, CamyiioB K.E., Illamumos N.A., Kynsboe [.C., Bacunepckuit B.B., Bacun H.H.,
KoposbkoBa A.B. Cetun U CHUCTEeMBI repenauuv MH(OpMaLUu:
TeJIeKOMMYHHUKALIMOHHbIE CeTH [TeKCT/3/1eKTpoHHbIN pecypc]: yueObHMK. — M.:
N3parensctBo FOpaiit, 2016. — 363 c.

25. Tanenbaym 3. KomristotepHbie cetu [Tekct] / 3. Tanenbaym. — 5-e usg. — CII6.:
[Turep, 2016. - 960 c.

26. Omudep B.I'. KowmmbtoTepHble ceTH. [IpUHLUIIBI, TEXHOJIOTUM, MPOTOKOJbI:
FO6uneiinoe n3manve [Tekct/anmektponHbid pecypc] / B.I'. Omudep, H.A. Onmudep;
Yuebnuk a1 By30B. — CIIB: TTurtep, 2020. — 1008 c.

27. 3erxzga . I1., MBawiko A. M. OcHoBbI 6e301acHOCTH MH(GOPMAI[MOHHBIX CUCTEM. —
M.: I'opsiuast iunusg — Tenekom, 2016. — 452 c.

28.MbsiiBoii 3.  besomacHocth  ceted.  Jkom, 2016 r., 528 ¢ —


http://biblioclub.ru/index.php?page=book&id=67593
http://lib.rudn.ru/MegaPro2/UserEntry?Action=FindDocs&ids=455193&idb=All
http://lib.rudn.ru/MegaPro2/UserEntry?Action=FindDocs&ids=455193&idb=All
http://lib.rudn.ru/MegaPro2/UserEntry?Action=FindDocs&ids=290578&idb=All

http://www.intuit.ru/department/security/netsec/

29. Konnomm T. v ap. bassl gaHHbIX. [IpoekTrpoBaHue, peanv3alivsa U COMPOBOXKIEHMe.
Teopus u npakTuka: 1ep. ¢ admi. / T. Konnosum, K.berr. - M. u ap.: Bunbsamc, 2017. -
1439 c.

30. F'apcua-Monuna I u Ap. Cuctemsl 6a3 gaHHbIX. [lonHb Kypc: mep. ¢ aHri. / I.
l'apcua-MonuHa, k. Yneman, k. Yugom — M., 2017 — 1088 c.

31. TonmaueB Uropb JleoHumoBuu. PensiijoHHble 0a3bl JaHHBIX. ba3oBble MOHATUS U
pelieHre 3aziau [D1eKTpoHHBIM pecypc] : YuebHo-meToguueckoe mocobue / M.JI.
Tonmawes. - M. : Wspg-e0 PYJH, 2009. - 70 ¢ - 0.00.
http://lib.rudn.ru/Protected View/Book/ViewBook/2022.

32. UeprakoB, . B. OCHOBBI MpOrpaMMHpPOBaHUS : YUeOHUK U TPAKTHUKYM [I/IsT BY30B /
M. B. UepnakoB. -MockBa : W3parensctBo FOpaut, 2022.-219 c.— (Briciuee
obpa3zoBanue). — ISBN 978-5-9916-9983-9. — Tekctr : 97eKTPOHHBIA //
O6pa3oBatesnbHas iaTgopma FOpaiiT [caiiT]. — URL: https://urait.ru/bcode/489747.

33. TexHosorusl IporpaMMupoBaHusi Ha s3blke C++: [WHaMUYeCKHe CTPYKTYDBI,
00BeKThl, Kiacchl: yuebHoe mocobue / A.C. IlankpatroB, C.U. Canmarapos. -
ONeKTpOHHbBIe TeKCTOBbIe faHHble. - Mocksa : PYIH, 2021. - 73 c.

34. I'pac /I. Data Science. Hayka o faHHbIX ¢ Hy/is. — [1ep. ¢ aHII. — 2-e u3z., iepepab. u
porl. - CI16.: BXB-Iletepbypr, 2021. - 416 c.: un. ISBN 978-5-9775-6731-2

35. Devpractice Team. JTuHeitHast anre6pa Ha Python. - devpractice.ru. 2019. - 114 c.: un.

36. SI3pik CU++ : yuebHOe mocobue i By30B / B.B. ITogbenbckuii. - 5-e usg. - M. :
duHaHCHI U cTaTUCTHKA, 2002, 2006. - 560 c. : un. - ISBN 5-279-02204-7

37. Pobepr KabakoB. R B pgeiicteum = R in Action. — JMK-IIpecc, 2014. —
588 c. — ISBN 978-5-947060-077-1

38. X3 YukeM, ['appert I'poynmyHz. SI3biK R B 3aslauax Hayku O JIaHHBIX: UMIIOPT,
TO/Ir0TOBKa, 00paboTKa, BU3yanu3alds W Mo/jleMpoBaHue gaHHbiX = R for Data
Science: Visualize, Model, Transform, Tidy, and Import Data. — Bunbsimc, 2017. —
592 c. — ISBN 978-5-9909446-8-8, 978-1-491-91039-9.

39. Hopman Mbstnodd[en]. UckycctBo mnporpammupoBanvss Ha R. [lorpyxeHue B
6onbimme manHeie. = The Art of R Programming: A Tour of Statistical Software
Design.. — Ilutep, 2019. — 416 c. — ISBN 978-5-4461-1101-5.

40.Boponijoe K. B. Maremaruueckrde MeTofbl oOyueHuss 1O TipeliefieHTaM. Kypc
JIEKLIU. [DnekTpoHHBI pecypc] / Pexxum JloCTyTa:
http://www.machinelearning.ru/wiki/images/6/6d/voron-ml-1.pdf, cBoboHbII

41.OcunioB, [I.C. Merogel wuckycctBeHHoro uHreqsiekra / ILC. Ocumos. -
Mockga :®usmariut, 2011. - 296 c. : wi., cxeM., Tabn. - bubmuorp. B kH. - ISBN 978-
5-9221-1323-6 ; To xe [ D/1eKTPOHHBIM pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=457464

42. XauymoB M. B. VHTesneKkTyasbHble TEXHOJOTMUA W CUCTEMBI: yueOHOe mocobue /
M B. XauyMoB. - DJieKTpOHHbIE TeKCTOBbIe AaHHble. - Mocksa : PY/IH, 2021. - 291 c.

WJL. - ISBN 978-5-209-10900-6 : 373.61. - URL:
https /N1ib.rudn.ru/Protected View/Book/ViewBook/9218

43. ®omuH M. B. OcHOBbI KOMIIbIOTEPHOUW Tpadukyd U 00pabOTKH H300pakeHUit:
yuebHoe mocobue / M.B. ®omuH, M.B. XauymoB. - DjeKTpOHHbIe TeKCTOBbIe


http://www.machinelearning.ru/wiki/images/6/6d/voron-ml-1.pdf
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5_(%D0%BA%D1%83%D1%80%D1%81_%D0%BB%D0%B5%D0%BA%D1%86%D0%B8%D0%B9%2C_%D0%9A.%D0%92.%D0%92%D0%BE%D1%80%D0%BE%D0%BD%D1%86%D0%BE%D0%B2)
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5_(%D0%BA%D1%83%D1%80%D1%81_%D0%BB%D0%B5%D0%BA%D1%86%D0%B8%D0%B9%2C_%D0%9A.%D0%92.%D0%92%D0%BE%D1%80%D0%BE%D0%BD%D1%86%D0%BE%D0%B2)
http://www.intuit.ru/department/security/netsec/
http://lib.rudn.ru/ProtectedView/Book/ViewBook/2022

nanHbie. - M. : PY[IH, 2019. - 138 c. : un. - ISBN 978-5-209-08588-1 : 250.09. -
URL: https://lib.rudn.ru/Protected View/Book/ViewBook/8523

44. XauymoB, B. M. BBezieHrie B MeTO/bl pacrio3HaBaHHsI 00pa3oB: yueOHoe rocobue /
B.M. XauymoB. - DneKTpoHHbIe TeKCTOBble naHHble. - M.: U3n-so PY/H, 2015. -
150 c. : wun. - ISBN 978-5-209-06358-2; [DOnekrponHsli pecypc]. - URL:
http://lib.rudn.ru/MegaPro2/UserEntry? Action=Rudn_FindDoc&id=445229&idb=0

45. Ynukapés E.A. KowmmbtoTepHass wMarematvka ¢ Maxima. PykoBoactBo st
IIIKOJIBHUKOB U CTyfeHTOB. -M., ALT Linux: 2009. -384 c. DnekTpoHHas Bepcus -
https://www.altlinux.org/Books:Maxima.

46. Ctaxun H.A. OcHoBbl paboThl C CHCTeMOM aHaJUTHUUYECKUX (CUMBOJIBHBIX)
Bblurc/ieHnd Maxima (ITO pgns pellieHMsi 3a/lad  aHA/IMTUUYECKUX (CMMBOJIBHBIX)
BBIUMC/IEHUH):  YueOHoe mocobwe. - M. 2008. - 86 ¢ URL:
ftp://ftp.altlinux.ru/pub/people/black/MetodBooks/Maxima.pdf

47. [IsBenriopt  bkeiimc.  KommbiotepHasi — anreOpa.  CHCTeMbl,  alrOPUTMBI,
anrebpanueckue Berunciaenus [Tekcr] : [lep. ¢ dpanw. / . J3sennopt, Y. Cups, 3.
Typube; k. [J3BeHnopt u Ap. - M. : Mup, 1991. - 352 c. : ni. - ISBN 5-03-001658-9
:4.90. (P56 2)

48.Tlnac [Ix. Bangep. Python gass cnoxubix 3azau. Hayka 0 [JaHHBIX M MalllMHHOE
obyuenune. — Mockaa : [Tutep, 2018.—ISBN: 978-5-496-03068-7.

49.T'onoBanoB H.H. T'eometpuueckoe MojenupoBaHue. — MoOCKBa: U3/jaTelbCKUM
LeHTp «Akagemusi», 2011. — 272 c.— ISBN 978-5-7695-7168-8.

50.Uucnennsie wmetofsl [Tekcr]: YuebGHoe mocobue [y  CTYyA€HTOB (DU3UKO-
MaTeMaTH4yeCKUX CrelraabHOCTel BbicIMX yueOHbIX 3aBefeHuit / H.C. BaxBasos,
H.IT. )Kuzkog. - 7-e u3z. - M. : BUHOM. Jlabopatopwus 3HaHuii, 2015. - 636 c. : ui. -
(Kmaccuueckuii yHUBepCUTEeTCKUN yueOHUK). - ISBN 978-5-9963-0449-3

51. Kamutkun, H.H. Yucnennsie metoasl / H.H. KanutkuH ; nox pex. A.A. Camapckoro.
- MockBa : Hayka, 1978. - 512 c. : un. ; To ke [DnekTpoHHbii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=456957 (ET 39)

52. Poguonos, FO.B. OcHOBBI MaTeMaTH4yeCKOTO MO/IeTMPOBaHUst: yueOHOe 371eKTPOHHOe
usganve / FHO.B. PopuonoB, A.[l. Haxman ; Tam0OBCKMii TroCyAapCTBEHHBIM
TeXHUUECKUM YHHUBepCUTeT. — Tam00B : TaMOOBCKUI TOCYAapCTBEHHBIM TeXHUUeCKUN
yausepcutet (TT'TY), 2018. — 111 c. : Tabm., rpad. — Pexxum focTyrma: 1o MnofrmckKe.
— URL: https://biblioclub.ru/index.php?page=book&id=570456. — Bubauorp. B KH. —
ISBN 978-5-8265-1886-1. — TeKCT : 3/1eKTPOHHBIH.

53. Camapckuii AsekcaHap AHzApeeBud. Marematnueckoe MogenvpoBaHue. Waen.
Mertogpl. [Tpumeps! [Tekcr] / A.A. Camapckuii, A.Il. Muxaiinos. - 2-e u3f., UCHp. -
M. : @usmarnut, 2002. - 320 c. : ui. - ISBN 5-92221-0120-X : 115.94. (ET 20)

54. BBesieHre B MaTeMaTHUUeCKoe MOJeIMpOBaHue : yueOHoe mocooue / B.H. AmmxmuH,
M.B. T'utman, N.3. Kennep [u gp.]; Tlog pen. I1.B. TpycoBa. - OjieKTpOHHbIE
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Pecypcbl uH(hopmayuoHHO-meaeKOMMYHUKAYUOHHOU cemu «MlHmepHem»:

1. OBC PYJH u cropoHHue ObC, K KOTOpPbIM CTY[EHTbl yHUBepCUTeTa WMeIoT
[OCTYII HA OCHOBAHUU 3aK/IFOUeHHBIX [JOTOBOPOB:



- OneKTpoHHO-01O/IMoTeUHast cucTemMa PYIH - 9BC PYJIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcureTcKasi bubmmoreka oHnaiH» http://www.biblioclub.ru

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

- OBC «KoncynbraHT cTyseHTa» www.studentlibrary.ru

- OBC «JIanb» http://e.lanbook.com/

- 9BC «Tpowuikuii MOCT»

2. ba3bl JaHHBIX U [TIOUCKOBbIE CUCTEMBI:

- 3IeKTPOHHBIM (DOHJ TMpPaBOBOM M HOPMaTUBHO-TEXHUUECKOW [IOKyMeHTaluU
http://docs.cntd.ru/

- MOMCKOBas cucreMa fAHzekc https://www.yandex.ru/

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

- pedeparrBHas 6aza JIaHHBIX SCOPUS
http://www.elsevierscience.ru/products/scopus/

YuebHo-memoOouueckue mamepuanbl 0451 CAMocmosimenbHolU pabombl 0byuarwuxcs
npu noozomoske k coaue I'D u/unu ebinonHeHuu BKP u nodzomoeke pabombl K 3aujume’:

1. MeTtopuueckre yka3aHUsi MO BbinofHeHHi0 U odopmiienuto BKP mo OIT BO
«®PyH/laMeHTa/IbHasA MH(OpPMaTHKa ¥ MTH(OPMaL[MOHHbIE TEXHOJIOTUW».

2. ITopsimok ripoBepku BKP Ha 06BbEM 3aMMCTBOBaHHM B CUCTEMe « AHTHILIardaT».

3. Mopsigok nposegenuss 'MA mo OIl BO «®yHjgameHTanbHasi MHpOpMaTHKa M
MH(OpMalLlMOHHbIe  TeXHOJIOTMM» C uchonb3oBanuem [JOT, B T.u. mnpouexnypa
UZleHTU(YKaL[MU IMYHOCTH BbIITYy CKHUKA.

8. OIIEHOYHBIE MATEPHAJIbBI W BA/UIbHO-PEUTHUHI OBASI
CUCTEMA OLIEHNBAHMHSA YPOBHSA CO®OPMHUPOBAHHOCTH
KOMIIETEHIIN Y BBIITY CKHUKOB

OrjeHOUHbIe MaTepuasbl W 6a/UIbHO-PEUTHHIOBass CHUCTeMa’ OL[eHWBAaHUS YPOBHS
c(hOpMHUPOBAaHHOCTH KOMIIETeHILM [0 uToraMm ocBoeHus paucuuriiael  OIT BO
«PyH/laMeHTa/bHass WHGOpPMaTUKa M UH(POPMAaI[MOHHbIE TEeXHOJIOTHW» TIpeJCTaBleHbl B
[TpunoxxeHnu K Hacrosiel nporpamMmme ['MA.

'~ Bce yueGHO-MeTOMUe CKHe MaTepUaJIbl [ijisi CaMOCTOATeTLHON PaboThl 06y UarOIIUXCst PA3MEIal0TCs B COOTBETCTBUMU C
Jie’cTByIOIMM nopsiikoM Ha crpanulie ['MMA B TYUC

2. OM u BPC ¢opMuUpyIOTCS Ha 0CHOBAaHUM TPeBOBAHMI COOTBETCTBYIOILErO JI0KAJIBLHOIO0 HOPMATUBHOIO akTa PYTH
(monokeHuUs1/TIOpsiAKA)
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PYKOBO/JUTEJIb BBIITY CKAFOIIET'O BYII:

3aB. Kadepoil TeOPHH BEPOSITHOCTEH
K1bepbHe30mnacHOCTH

K.E. Camyiinos

HomxHocTs, BYTI [Toanuvce ®amunus U.0.
3aB. Kadepoii MaTeMaTHueCcKoro M.JT. Manbix
MO/IeNIIPOBaHUs U NCKYCCTBEHHOTO
VHTeJI/IeKTa

JomxHocts, BYII IToamnuce ®amuma N.0.
PYKOBOJUTEJIb OII BO:
3aB. Kadepoil TeOPHH BEPOSITHOCTEH K.E. Camyiinos
Krbepbe30macHOCTH

JomxHocts, BYII IToamnuce ®amuma N.0.
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