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

Henbro mpoBenenus ['MA B pamkax peammsaguu OII BO «Marematuka u
KOMITbIOTEpHBbIE HayKW» SB/SIeTCS ONpefe/ieHre COOTBETCTBUSI Ppe3y/IbTaTOB OCBOEHUS
obyuarormumucs OIT BO cootBercTBytomuM TpeboBanrsim OC BO PY/IH.

3ajauamMm rocyapCTBEHHOW UTOTOBOU aTTeCcTal[uu SIB/SIFOTCS:

- TpoBepKa KaueCTBa OOyYeHHs JIMYHOCTA OCHOBHBIM T'yMaHUTapHBIM 3HAHUSIM,
eCTeCTBeHHOHAYUHbIM 3aKOHaM | SIBJIeHUsIM, HeoOXoAWMbIM B mMpodeCcCHOHATbHON
[lesATeJIbHOCTH;

- Oorpefe/sieHWe YPOBHSI TEOPeTUUeCKOM M TNPAKTUYECKOM MOATOTOB/IEHHOCTH
BBIMYCKHMKA K BBIMIOJHEHUIO MPO(eCcCHOHaNbHBIX 33lad B COOTBETCTBUM C M0JyyaeMou
KBa/IM(pUKaLyeu;

- yCTaHOBJIEHWE CTeleHW CTpPeMJ/IeHUSl JIMUHOCTU K CaMOpa3BUTHIO, TIOBBIIIEHUIO
CBOel KBaM(UKALIUU ¥ MacTepPCTBa;

- 1ipoBepka C(OPMHUPOBAHHOCTA Y BBINYCKHMKA YCTOWYMBOM MOTHUBALMM K
ripodeCCUOHA/ILHON JlesiTe/TbHOCTH B COOTBeTCTBUM C TipeaycMoTpeHHbIMU OC BO PY/IH
TUTIaMU 3a/jau podeCcCUOHaNbHOU JesiTeTbHOCTY;

- OLeHKa YPOBHS CIOCOOHOCTH BBIMYCKHUKOB HAaxOAWThb OpPraHM3al[HOHHO-
yrpaBjeHYeCcKre pelleHusi B HeCTaHZAPTHBIX CUTyal[UsiX W TOTOBHOCTM HECTH 3a HUX
OTBETCTBEHHOCTH;

- obecrieueHne WHTerpaliuyd 00Opa30BaHUs M HayUHO-TEXHUUYECKOM JeATesbHOCTH,
noBbIlIeHWe  3((EeKTUBHOCTU  UCMOb30BaHUSI ~ HAayYHO-TEXHUUECKUX  JTOCTHXKeHUH,
pecdopMupoBaHUe HayyHOU cdepbl U CTUMY/IUPOBaHWe MHHOBALIMOHHOMW [JleTe/IbHOCTY;

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

2. TPEBOBAHUSA K PE3YJ/IBTATAM OCBOEHUS OI1 BO
K 'MA pomyckaercsi 00ydaroImyiicsi, He UMeIOIIUN aKa[eMUUeCKOl 3a/10/DKeHHOCTH
Y B MOJHOM 00beMe BBITIOJIHUBIINN yU4eOHBIM TUTaH WM WHAWBUAYAJbHBIM YUeOHbBIN T/IaH

OIl BO.

[To okonuanuio ocBoeHuss OIl BO BBINYCKHWK [JO/DKEH 00/afaTh C/IeqyHOIMMH
yHHMBepcalbHbIMU KomMmneTeHIuAMH (YK):

Ko u HaumenoBanue YK

YK-1: CriocobeH 0OCyIIeCTB/ISATh TIOUCK, KPUTUUYECKHI aHa/IU3 U CUHTe3 MH(GOPMAL|H, TPUMEHSITh
CUCTeMHBbIH M0JX0[, /i71s1 pellleHHs] TOCTaB/IeHHbIX 3a/1a4

YK-2: CrocobeH ompefenars Kpyr 3afjad B paMKaX IIOCTaBJeHHOW 1lelM W BbIOWpATh
OTTHUMaJTbHBIE CMOCOObI WX PpeIIeHusi, UCXOAs U3 JAEeHCTBYIOIIUX TPABOBBIX HOPM, UMEIOIIUXCS
pecypcoB ¥ OTpaHUYeHUH

YK-3: CnocobGeH OCymIeCTB/STh COLMANbHOE B3aWMOJIEHCTBHE W PeajM30BLIBaTh CBOIO POJIb B
KOMaH/ie

YK-4: CriocobeH K KOMMYHHUKAllMd B MEX/IUUYHOCTHOM M MEXKY/IbTYPDHOM B3aWMOEHCTBUU Ha
DYCCKOM KaK MWHOCTPAaHHOM UM MHOCTpPAaHHOM(bIX) si3bike(ax) Ha OCHOBe BJlafieHusl




Koa n HaumenoBanne YK

B3aMMOCBSI3aHHBIMM ¥ B3alMO3aBUCUMBIMM  BUZAMU  PeNpPOAYKTUBHOM U  TPOAYKTUBHOM
VHOSI3bIYHOW peueBOM [esTeNbHOCTH, TaKUMHU KakK ay/lMpoBaHHe, TOBOpeHHe, uTeHWe, MHUCbMO U
TIepPeBOJl B TMOBCEAHEBHOOBITOBOM, COLMOKY/IBTYPHOU, yueOHO-IpodeccruoHaIbHOM, odUllaabHO-
JIeJIOBOYM M HayuyHOU cdepax oOIeHusl.

YK-5: CriocobeH BOCIpUHMMAaTh MeXKY/IBTYPHOe pa3HooOpasue o0ljecTBa B COIMAIBHO-
HUCTOPUYECKOM, ITUUECKOM U (UI0COHCKOM KOHTEKCTaX

YK-6: CriocobeH yripaB/isiTb CBOMM BpeMeHeM, BbICTpauBaTh W pear30BbIBaTh TPAEKTOPHUIO
CaMOPAa3BUTHsI HAa OCHOBE MIPUHITMITOB 00pa30BaHMUs B TEUEHHE BCEH YKH3HU

YK-7: CriocobeH TOA/iep>KUBaTh [JO/DKHBIA ypOBeHb (DHM3UUYECKOM TOATOTOB/IEHHOCTH JIJist
obecrieueHusi MIOJTHOLIEHHOW COLMATbHOW M ITPOd)e CCHOHA/ILHOM J1eSITeTbHOCTH

YK-8: CriocobeH co37aBaTh U TIOA/I€P)KUBATh B TIOBCEHEBHOM >KU3HU W B MpodeccroHaTbHON
JesiTe/IbHOCTH Ge30racHble YC/IOBUSL JKU3HEESITeTbHOCTA [ijisi COXpaHeHWsl TPUPOAHON Cpepl,
obecrieyeHrsi yCTOWUYMBOTO pa3BUTHs OOLECTBA, B TOM YHC/Ie TIPU yrpo3e ¥ BO3HUKHOBEHUU
ype3BblYaliHbIX CUTYaLIMi U BOEHHbIX KOH(JIMKTOB

YK-9: CriocobeH wucronbp30BaTh 0a30Bble  edeKTONOTHUeCKHe 3HAaHWUS B COLUATIbHOM U
ripodeccroOHaIBLHOM chepax

YK-10: CriocobeH nprHHUMaTh 000CHOBaHHBIE SKOHOMUYECKHE pelleHHs] B Pa3/IMuHBIX 00/1acTsIx
JKU3He|esITeJIbHOCTH

YK-11: CriocobeH opmMHrpoBaTh HeTEPIIMMOE OTHOIIEHHE K KOPPYILIMOHHOMY TOBeJeHHI0

YK-12: CriocobeH: UCKaTb HY)XHble HWCTOUHWKM WHGOpPMAallMM W JaHHbIE, BOCIIPUHHAMATH,
aHa/IM3UPOBAaTh, 3aTIOMHUHATh U TiepeJaBaTh WH(GOPMAI[MIO C UCI0/Ib30BaHHeM ITU(PPOBLIX CPECTB,
a Takke C TIOMOIIbIO aJTOPUTMOB TIpM paboTe C TMOMyueHHBIMH W3 Pa3/UYHBIX MCTOYHUKOB
JAaHHBIMU C 1]e/Tbi0 3¢ deKTUBHOTO UCIOIb30BaHUs MMOTyYeHHON MHGOpMAaIUK [I/Is1 PellieHus 3a/jau;
TIPOBOJIUThH OLIeHKY WH(OpMalid, ee JOCTOBEPHOCTb, CTPOWTH JIOTMUYECKHEe yMO3aK/IHUueHUs] Ha
OCHOBaHUWH MOCTYMAKIIUX UHPOPMALIUU U JAHHBIX

- obenpodeccuonanbHbIMU KomnetreHusavu (OITK):

Kog u HaumenoBanue OIIK

OIIK-1 CriocobeH KOHCY/IBTHPOBaTb W MCII0/b30BaTh (yHAaMeHTa/bHble 3HaHUS B 001acTH
MaTeMaTU4eCKOrO0  aHajM3a, KOMIUIEKCHOTO W (PYHKI[MOHA/JIbHOTO  aHajw3a  anrebpsl,
aHaJIMTUYeCKOW reomMeTpuH, AuddepeHIIMalbHONM reOMeTpPUM M TOMOJIOTUH, AU(depeHIMaTbHbIX
yYpPaBHEHWM, JUCKPETHOM MaTeMaTHKM W MaTeMaTUUeCKOW JIOTHKH, TeOpUM BepOSTHOCTEW,
MaTeMaTH4eCKOM CTaTUCTUKWA W CIy4YalHbIX IPOLIECCOB, YMC/IEHHBIX METO/IOB, TeOpeTHYeCcKOH
MeXaHHKHU B MpodeccroHaIbHON AesaTelbHOCTU

OIIK-2 CriocobeH TpPOBOAWTHL TMOJ HayuyHbIM pYKOBOJACTBOM HCC/IeJOBaHHE Ha OCHOBe
CYIIIeCTBYIOIUX METO/IOB B KOHKPETHOM 00/1acTH pode CCHOHA/TbHOM /1eATeTbHOCTU

OIIK-3 CniocobeH camMOCTOSITeNIbHO TIPeACTaB/sATh HayuHble pe3y/bTaThl, COCTaB/IATh Hay4yHbIe
JIOKYMEHTBI U OTUeThI

OITK-4 CriocobeH HaxoAWTh, aHA/IM3UPOBATh, PeaJHU30BbIBaTh MPOrPaMMHO M KCITO/Ib30BaTh Ha
MpakTUKe MaTeMaThueCKhe aaroOpuT™Mbl, B TOM UYMC/Je C T[pUMEHeHWeM COBPEeMeHHBIX
BBIUMCJIUTEJIbHBIX CUCTEM

OIIK-5 CriocobeH moHMMAaTh PUHLIUIIBI PAaO0OTHI COBPEMEHHBIX WHPOPMALIMOHHBIX TeXHOJIOTHUN 1
VCT0J/Ib30BaTh MX /IS pellleHus 3a/iau NpogeCCUOHAIbHOM /1eITe/IbHOCTH

OIIK-6 CniocobeH WCIOMb30BaTh OCHOBBI SKOHOMHMUECKMX 3HaHWWA B pa3/MuHbIX Cdepax
)KU3HeJ|esITeJIbHOCTH

OIIK-7 CriocobeH WMCIO/b30BaTh OCHOBBLI TPAaBOBBIX 3HAaHWW B pa3/iWyHbIX cdepax




Kopa u HaumenoBanye OIIK

JKU3He/|esITeJIbHOCTH
OTIIK-8 CriocobeH pa3pabaThIBaTh a/JrOPUTMbI U KOMIIbIOTEPHBIE TIPOTPAaMMBI, TIPUTOJHbBIE IS
NIPaKTUYeCKOro MPUMeHeHUst

- npodeccuoHaibHbIMHU KomneTeHuamMH (I1K):

Kopg u HaumenoBanue I1K

ITK-1 CriocobeH pa3pabaThiBaTh M OT/IAXKMBATh TTPOTPAaMMHBIA KO/

[MK-2 CniocobeH BBIMOMHATL paboThl W YTpaB/isTh paboTamMu Mo co3jaHuio (MoAudUKaluu) U
conpoBokzieHni0 VIC, aBTOMaTH3WpPYIOLIMX 3a/@auil OPraHW3al[iOHHOTO YIIpaBleHus U Ou3Hec-
TIPOLIeCChI

[TK-3 CriocobeH 0OCyI1leCTB/IATh a/MUHHACTPUPOBAHIE TPHUK/IAJHOTO TIPOrPaMMHOTO 00ecrieueHws,
ceTeBOM IOJCHCTEMBI U CUCTeM yIpaB/ieHHUs 6a3aMM JaHHbIX UH(OKOMMYHHUKALIMOHHON CHUCTeMbI
OpraHu3aLyu

[TK-4 CriocobeH rpoBoAuTh paboThI 110 00pabOTKe M aHa/IM3y HayYHO-TeXHHUUeCKOH MHMOpMaIuu
Y pPe3y/IbTaTOB UCC/Ie0OBaHUMN

3. COCTABI'MA

'MA w™moxeT TpOBOAWUTCS Kak B ouHOM (opmare (oOyuwaromjuecsi ¥ TroCyAapCTBeHHast
JK3aMeHallMOHHasg KoMuccusi Bo Bpemsi npoBefeHusi [MIA Haxogsarcs B PYIH), Tak u
WCIIO/Ib30BaHUEM  [TUCTAHIIMOHHBIX  oOpa3oBaresnbHbIX  TexHosorndd  ([JOT), pmocTymHBIX B
OneKTpoHHOM UH(OpMaIMOHHO-00pa3oBartesbHOM cpefie PYIH (B1OC).

[Mopsinok mpoBesenusi 'MA B ouHoMm ¢opmate uau ¢ wucnosnb3oBadveM (JOT)
persiaMeHTUpPYeTCs COOTBeTCTBYIOLLUM JIOKa/IbHBIM HOPMaTuBHbIM akToM PY/IH.

I'MA o OIT BO «MaremaTrika ¥ KOMITbIOTEPHbBIE HayKH» BKJIFOUAeT B CeOst:

- TOCYZ,apCTBeHHbIN 3K3ameH (I'D);

- 3aIUTY BBIMYCKHOM KBamuKanyoHHoW paboter (BKP).

4. IIPOI'PAMMATD

O6bem I'D 1o OIT BO cocrapsisieT 3 3aueTHbIE eAWHULIBL.

['ocynapcTBeHHBIV 5K3aMeH NIPOBOJUTCS B /iBa 3Tamna:

IlepBbIii 3Tanm — OLleHKA YPOBHSI IOATOTOBKU BBIMYCKHWKA B (hOpMe KOMIBHTEPHOro
TeCTUPOBAHUAI C WCII0/Ib30BAaHUEM CpPEJCTB, [JOCTYIHBIX B OJIEKTPOHHOW WH(OPMaLMOHHO-
obpasoBarenbHol cpesie PYTH (SUOC). KomrisioTepHOe TeCTHpOBaHKE PelaeT 3a/jauy BbISIB/IEHUS
ob1ieli HeoOXOAMMOI KOMITETEHTHOCTU CTy[eHTa B pamkax TtpeboBanuii OC BO PYIH wu
COOTBETCTBYIOIei 00pa3oBaTe/TbHOM MTPOTrPaMMBbl JAHHOTO HAIlPaB/IeHUs TIOATOTOBKH.

BTopoii 3Tan — olleHKa YPOBHS TMOATOTOBKM BBIMYyCKHUKA K Oyaylieil mpodeccroHabHON
JiesTe/lbHOCTH. JTar TMPOBOAWTCS B (pOpMe YCTHOro 35k3ameHa. [Iporpamma rocyzapCTBEHHOTO
JK3aMeHa COJIep)KUT Heo0XOAWMOe UHC/I0O BOTMPOCOB W/WIM TMPAKTUUeCKUX 3a/lau M3 OCHOBHBIX
pazgenoB OIT BO gy BeisiBNieHus1 001ieid HeOOXOAMMOM KOMIIETEHTHOCTH CTy[ieHTa B paMKax
tpeboBanuit OC BO PYJH wu cootBercTBytolleli oOpa3oBaTe/bHON MPOrpaMMbl [JaHHOTO
Harpas/IeHUs! IOArOTOBKHU.

Ha sk3ameHe obOyuatoruecst J0/KHbI TIPOJIeMOHCTPUPOBATH:

® (nocoOHOCTh TIPOBOJWTH KDPUTWYECKWN aHaaM3, TMPUMEHSTb CHUCTeMHBIM TIOAXOZ, IS
pellleHUs I0CTaB/IeHHbIX 3a/au;



® crocoOHOCTH UCIIO/IB30BaTh (yH/aMeHTa/lbHble 3HaHWs B 00/IaCTH MaTeMaTHueCKOro
aHalM3a, KOMIUIEKCHOTO U (yHKLMOHa/AbHOIO aHaiW3a,  aaredpbl, aHaJIUTHYeCKON
reomeTpud, AudQepeHipaabHON TeOMeTpUH U TOToJ0THH, AuddepeHIaibHbIX YPaBHEHUH,
JUCKDeTHOW MaTeMaTMKM W  MaTeMaTUueCKoW JIOTMKH, TeOpUHd  BepOSTHOCTEH,
MaTreMaTU4ecKOd CTaTUCTMKA M C/IyYalHbIX TIPOLeCCOB, UHC/IEHHBIX  MeETO/IOB,
TeopeThyeCcKoi MeXaHUKH B MpodeCcCHoHaNbHOM [iesiTe/TbHOCTH;

® crocoOHOCTh aHA/TM3UPOBATh, UCIOIb30BATh HAa MPAKTHKE MaTeMaTHueCcKie ajrOpUTMBI;

® Cr1ocoGHOCTh MOHUMATh MPUHLIMITEI PAO0ThI COBpEMEHHBIX MH(OPMALIMOHHBIX TEXHOIOTHH;

® (rocoOHOCTh WCMO/B30BaTh OCHOBBI SKOHOMHUECKMX 3HAaHWW B pa3MuHBIX cdepax
JKU3He|esITe/TbHOCTH;

® (rocoOHOCTH WCIIO/IB30BaTh OCHOBBI  TIPABOBBIX 3HAaHWW B  Ppas3MyHbIX cdepax
YKU3He|esITe/TbHOCTH;

® cnocoOHOCTH pa3pabaTbiBaTh aNrOPUTMbI M KOMITBIOTEPHBIE TIPOTPaMMBI.

[TpumepHOe cofiep>kaHKe TOCyIapCTBEHHOTO SK3aMeHa:

* Anrebpa v aHaIMTHUECKasi TeOMEeTPUsI
Kosbuia v nonst B Sage. KosbLio MHOrou/1€HOB
ITone yacTHbIX. OTHOLLIEHHE SKBUBa/IEHTHOCTU
Npeansl 1 pakTOpKO/IBLIA
Koneunsle noss
@dakTOpKO/bLIA KOJIbLja MHOrou/1eHOB. KoMIieKcHbIe ync/ia
Pa3noykeHne Ha MHOKUTENN B ITOJIMHOMUA/BHBIX KOJIbLIAX
Anrebpanueckue uncia
Pa3no)keHue Ha rpocTeimye 1pobu
CucTembl TMHEWHBbIX ypaBHeHWH. AnroputMm ["aycca
Marpuiipl 1 MaTpUYHbIE YDaBHEHUS
ba3uc I'pébHepa U UCK/TIOUUTETbHbIE H/IeasTbl
PelieHre crucTeM HelMHEWHBIX anrebpanueCcKuX ypaBHeHUN
JIMHUU Ha NIJI0CKOCTU
Anrebpanueckue 1 palioOHa/IbHbIE IPe0Opa30BaHus TVIOCKOCTH
JIMHUM 1 TOBEPXHOCTH B NIPOCTPAHCTBE
¢ JlucKpeTHasl MaTeMaTHKa U MaremMaThyecKas JJ0rMKa
o KombuHatopuka. OCHOBHbIe Orpe/ie/leHHsI TeOpUU MHOXKecTB. IIpaBHU/IO CyMMbI U
IIPaBWIO TIPOM3BeJleHUss MHOXKeCTB. Pa3smelljeHue, pasMeleHHe C IIOBTOPEHHEM,
coyeTaHue, COYeTaHUe C TIOBTOPEHUEM, [TepeCcTaHOBKa, MYJIbTUMHOXKECTBO.
© Mertog nipousBogsmux (QyHKUuA. OrpezeneHue W CBoMCTBa. JIMHelHble orepalyy C
Npou3BOAAIIMMU (QYHKLMAMU. CBEpTKa. BelumciieHne npousBOJALMX (QYHKLMU /s
nocsnefoBaresibHoCcTer.  OfHOpPOJHBIE  JIMHEMHbIe  PEeKyppPeHTHble  COOTHOLIEHHS.
HeopHopogHble M1HelHbIe peKyppPeHTHbIE COOTHOLLIEHUSI.
© KombuHaTopHble anropuTMbl. [eHepaiisi TepecTaHOBOK. [eHepaijisi COUeTaHHM.
AnroputMm pa3bueHust MHOXeCTB.
©o Asnrebpa snoruku. IIpsmoe miponsBeseHre MHOXecCTB. COOTBeTCTBUS W (YHKLHUU.
Anrebpbl. ®yHkUMU anrebpbl jgoruku. Cyrmepriosuiud U Gopmysiel. ByneBa Asrebpa.
[MpuHuyun aBolictBeHHOCTH. CoBepllleHHasi [JU3bIOHKTHMBHAsi HOpMasbHasi (Qopma
(COH®). CoBepiieHHass KOHbIOHKTMBHasi HopManbHasg (gopma (CKH®). Pasnoxenue
OyneBpix QyHKUMN TI0 TiepeMeHHBIM. [loctpoenne COH® anst dyHKIMM, 3aaHHOMN
TabIMUHO.
©  Munumun3zanus OyneBbix GyHkupmii. Anroputm KyaiiHa u Mak-Knocku.
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[TonHOTa ¥ 3aMKHYTOCTb CUCTeM JIOTMYeCKMX (YHKLU. 3aMKHyTble Kiaccel. Knacc
Camo/BOMCTBeHHbIX (YHKIMM. Knacc TMHeNHbIX (QyHKLMM.

Wcuncnenne BbICKa3blBaHWK W TipegukaroB. OOmme TPUHLUIBI  MMOCTPOEHHUs
¢dopmanbHOM Teopuu. MeTop pe3ostoLMK [Ji1 MCUMC/AeHUs] BbiCKa3biBaHWU. [loHsTHE
npeavikara. KsaHTopsl. AsidaBur.

[MpenBapeHHass HopMmasibHasi ¢opma. AaroputMm mnpeobpa3oBaHusi  (GopMyn B
npe/iBapeHHY0 HOpMasbHY0 GopMy. CKy/eMOBCKasi CTaHZapTHast opma

[logcTaHoBKa Y yHU(UKaLms. AAroput™M yHA(UKaimu. Mertosn pesosnouui B
VICUMC/IEHUH TIpe/JUKaTOB

® Teopus KoHeuUHbIX rpadoB

@)

OCHOBHbIe TIOHATHSI U OlpefesieHuss Teopud rpadoB. MaTpuuHble MpefCTaBlIeHUsS
rpacoB. MapiipyTsl, Lieny, UUK/bl. HaxoxgeHre CBSI3HbIX KOMITIOHEHT

Metpuueckre xapakrepuctukyd rpadoB. I[loarpadsl. Onepauuu Haj —rpadamu.
[ByzonbHbIE rpagdbl

[Mowck B mvpuHy. [lepeBbsi. DilyiepoBbl rpadbl. ['aMUIBTOHOBBI rpagdbl

OWnepoBbl MYTHU U LUK/l ['aMUIBTOHOBBI MYTH M LMK/BL. CBA3b MeXJy HalUuUeEM B
CBSI3HOM Trpade raMWJIbTOHOBBIX LIMK/IOB U [JIMHOW MaKCHMasbHbIX MPOCTHIX MyTel B
HeM. Haxox/ieHre KpaTuaillivx myTeil B OpUEHTHPOBAHHOM rpade

Anroput™mel Ha rpadax. Anroput™m Kpackana. AnroputMm [Ipuma. Anroput™m [leiKCTphl.
AropyTM HaxoX/eHUs dW/epoBa LMK/a B rpade. AJropUuT™M NOCTPOEHUs KpaTuauilero
MyTH OT ()MKCUPOBAHHOW BEPIIMHBI 10 BCEX OCTaJbHbIX BEPLIMH B OPHEHTUPOBaHHOM
rpade, ciydaii HeoTpHLaTeIbHBIX BECOB pebep.

[Toroku B cetrsix. IlpukiagHele MozenM U 3a7aud, IIPUMepbl NPHMEHEHUS MeTO[ OB
Teopuu rpacoB. OLIEHKM CTPYKTYDHBIX KOMIIOHEHT rpada. 3ajaya 0O MaKCUMa/lbHOM
NIOTOKEe ¥ 0 MUHUMAaJ/IbHOM paspese B CeTH. MakCHMa/ibHbIM NTOTOK B TPAHCIIOPTHOU CeTH.
3ajlaya Ha HaxoXKJeHue «y3KHX» MeCT B CeTH. 3ajaya O TI0TOKe MHWHUMaJIbHOU
CTOUMOCTH.

e CHUMBO/bLHBIE MEeTOAbl MaTeEMATHUUYECKOI'O dHa/I1M3d

o O o o o O o o o o o o o o o

ITepBas npoussozHas. Teopema o0 cpegHeM.

Brtopas npousBogHas. @opmysa Teiisopa

3a/iauy Ha 3KCTpeMyM

Ocku3 rpaduka GyHKIUN

OnemeHTapHble (PyHKLIMH.

AnroputM udQepeHLpOBaHNEe CUMBO/IbHbBIX BbIDa’KEHUMN
Beruncnenue npegenos. [Ipasuso Jlonurans

UYacTHble 1pou3Bo/iHbIE U AU(depeHIran

®opwmyna Ternopa.

3ajiaya Ha 3KCTpeMyM

OrnipeziesieHHBIN U HeOTpeie/IeHHbINM UHTerPaJibl

MeToz HTErpupoBaHUs MOACTAHOBKOW 1 €0 peanu3arus
Metoz MHTErpupoBaHUs 10 YacTsM U ero peaan3arnys
VHTerpupoBaHue paloHaJbHbIX (QYHKLMNA
VHTerprpoBaHue anrebpanyeckux (GyHKII

¢ CHMBOJIbHBIE U YMC/IEHHBbIE METO/ bl MHTETPUPOBaHUs AU QepeHLuanbHbIX ypaBHEHUN

@)

O
o
O

HavanvHag 3agaua gy O1Y v knaccuyeckas TeopeMa Ko

CreneHHble psiJibl U Lje/ble PyHKLAN

OKCITOHEHTa, TPUrOHOMeTpuUecKre (GyHKLWUN U UX CBSI3b

Oo6parrienue 1jenbix GyHKIUH. Jlorapudm. ObpaTHbIe TPUTOHOMETPHUYeCKHe QYHKIIUN
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Jluneiinble quddepeHIanbHble YpaBHEHUSI C TIOCTOSIHHBIMU KO3 dUL[MeHTaMU, MeTOf
(hakTopusauuu

Cucremsl JIIY ¢ nocTosiHHbIMU KO3GhduLleHTaMu U MaTpUUHasi 9KCTIOHeHTa
Pa3zHocTHBIE cxembl. CxeMa Jiisiepa

3aKOH COXpaHeHHsl SHePruu U cxema CpeJjHell TOUKU

Cxembl PyHre-KyTTbl 1 ux peanu3sanus B fdm for Sage

Tounble aAuddepeHLanbHbIe (HOPMBI

OY B nonHbIx AuddepeHLanax

VHTerpupyronmi MHOXATeNb. AnroputM Moseca

I'pynmoBoit aHanmu3 auddepeHIMaabHBIX ypaBHeHUM. Abak Ueb-Teppaba
Cucrema XuiHuk->Keprasa

Ocummisitop Ban zep [ons

Cucrema JlopeHua

TEOPI/IH BepOHTHOCTeﬁ 1 MaTeMaThnyeCKas CTaTHUCTHUKA

@)

BeposatHocTHOe — mpocTpaHcTBO.  Kilacchueckoe — BepOATHOCTHOE — IIPOCTPAHCTBO.
YcnoBHasi BepOsSITHOCTb M HEe3aBUCHMOCTb COOBITHM, (OpPMY/IbI TOTHON BEpPOSITHOCTH U
Baiteca. Cxema BepHysnnu, npubmkeHHbie pOpMYIIbI, TOJTMHOMHUA/IBHAS CXeMa.
CnyuaiiHble BeMWUMHBI M MX pacnpepeneHus. OJHOMepHble CilydaliHble BeJTWUYMHBI.
OyHKLIMA pacripefie/ieHUss BepoATHOCTeW. OfHOMepHble JUCKpeTHble Cly4yalHble
BeMurHbl. OJIHOMepHble HempepbiBHbIE CAyuyaliHble BEeJIWYMHBL. MHOrOMepHble
C/lyvaliHble BeJIMYMHBI Ha NIpUMepe ByMepHOU. PYyHKIMS pacripe/iesieHNst BepOITHOCTeN
JBYMEDHOM CJ/lyuyalilHOM BeNWUMHbL. [IBymMepHble AMCKpeTHble Cly4ailiHble BeJTUYMHBI.
[IBymMepHble HerpepbIBHbIE C/TyyalHble Be/TMUMHBI

UucoBble XapakKTePUCTHKU CAyuyalHbIX BeJIWUYMH. MaremaThuyeckoe OXUJaHUe U
JMCIiepcyst CayvalHbIX BelMurH. KoBapuaius U ko3(@uiiveHT koppeasiiuu. MoMeHTEI
BBICILIMX TIOPSKOB W JIpyrMe YMC/IOBble XapaKTePUCTUKU CIyuyalHbIX BeJMYMH.
Xapakrepuctnueckass GyHKus u ripeobpa3zoBanue Jlarmaca-Crunteeca. HepaBeHCTBO
UYeObbIi1eBa, 3aKOHbI O0O/IBIINX YKCesl, LieHTpasibHas Npe/ie/ibHasi TeopeMa.

OcHOBBI ~MaremMaTW4yeCKOW CTaTUCTUKA. OCHOBHble TIOHATUS ~ MaTeMaTu4eCcKOon
CTaTUCTUKU. OLleHKY HEeM3BeCTHBIX NTapaMeTpOB, CBOMCTBA OL|€HOK, MEeTO/bl HaX0XKeHUSI
orjeHOK. CTaTHCTHUeCKHe TUIOTe3bl, KpUTePHi OTHOIIEHUs TPaBAOMOA00Ms, KpUTepHit
cornacus IIupcona.

MapkoBCKUe IpOoLeCChl.

(¢]

CnyuaiiHble TpOLIECChl, OCHOBHbIe XapakTepucTUKd. OmpezesneHue CayyalHOro
npoijecca, KnaccuduKalus CayudaliHbIX TIpoLeccoB. YHWCIOBble XapaKTepUCTHUKU
CTy4yaliHBIX TIPOLIECCOB

et MapkoBa Kak JUCKeTHbIe [10 BpeMeHU MapKOBCKUe IpoLecchl. OrnpezeseHye Liernu
MapkoBa. Marpuija mnepexofHbIX BepOSITHOCTeH. BeposSTHOCTHOe pacripesienieHue.
Knaccudukaiusi cocrosinuii e MapkoBa. KaHoHuueckuii Buf, 1ienu MapKoga.
Uucnosble xapakrepucTuky. [IpesienbHOe pacripesenenue renyu Mapkosa.

MapkoBckue nporeccel. OmnpejiesieHe MapKOBCKOrO MpoOLiecca, MaTpylia MepexOfHbIX
BeposiTHOCTel. [IpumMepbl MapKOBCKHX IPOLIECCOB: MyacCOHOBCKWM IpOLieCC, IMpoLecc
YKCTOTO POXK/EHUS, TIPOLeCC pOXKAeHWusT U Tubesd. Matpurja WHTEHCHBHOCTeH
nepexo/ioB. IuddepeHiuanbHble ypaBHeHUs: KonmoropoBa-UernmMeHa. BeposiTHocTHOe
pacrpesie/ieHe MapKOBCKOro Tipotiecca.. Kiaccudwukaiusi COCTOSIHUNA MapKOBCKOTO
niporjecca. IlpesenbHble BEpOSTHOCTM MapKOBCKOTO Tporecca. ITocTpoeHne Bio)keHHOU
Lerii MapkoBa /i1 MapKOBCKOT'O TIpoLiecca.

q)yHKL[I/IOHaJIBHLJﬁ dHaJ/IM3 U Teopud arlripoOKCUMdllr

@)

JIuHeliHble MPOCTPAHCTBA U HOPMbI
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ITornosiHeHKe NPOCTPAHCTBA 10 HOPMe

JIunetinble ¥ 6unuHelHble opmbl. CKansspHOe Tpou3BejeHe

I'msbeproBo pocTpaHcTBO. basuc

Teopema Pucca o iHeiliHOM (DyHKLIMOHa/ie

TeopeMslI Cy11leCTBOBaHNS /11 IMHEWHBIX KpPaeBbIX 3a/jau

[Tpoek1MOHHBIE MeTOABI pelleHus KpaeBbix 3aadu (['anépkuHa, Putna)

PaBHOMepHas anmnpokcumauys GyHKLMM MHOrowleHaMy. Teopema Beliepiirpacca

Panbr ®ypre. Teopema /[upuxsie. Metos HavMeHBIIMX KBaJpaToB W Haujyuyllee
npubmokeHue B L2.

WuTerpanbHoe npeobpasoBanre dypre

e JluddepeHiyanbHasi reOMeTPUSI U TOTIO/IOTHS

(¢]

JluneiiHble mipocTpaHcTBa. Ad@duHHbIe npocTpaHcTBa. EBK/IWJOBBI TPOCTpPaHCTBA.
Merpuyeckuii TeH3op. Ilpeobpa3oBanue 0a3vca. OpueHTanys TPOWKHA BEKTOPOB.
OpueHTalusi NpPOCTpaHCTBAa. BekToOpHOe M CMelllaHHOe IIpOM3BeJileHHs. BHelHss
anrebpa N-BeKTOPOB.

Teopusi KpMBBIX Ha IUVIOCKOCTH U B MNpocTpaHCTBe. [lapameTpuueckoe Ipe/CcTaBieHUe.
Teopuy MOBEPXHOCTEHN.

MHoroobpasusi.  KpuBonuHeliHble ~— cucTeMbl — KOOpAuHaT.  [lceBA0eBK/IH/IOBBI
rpocTpaHcTBa. [IpocTpaHcTBO MUHKOBCKOTIO.

TenszopHasi anrebpa. KoBapuaHTHble ¥ KOHTpPAaBapUaHTHbIe BEKTOPLI. TeH30phI.
CrMMeTpUuHBbIe TeH30pbl. MeTpuueCckui TeH30p. ACCUMeTpUYHbIe TeH30pbl. Teopus n-

dbopm.

e @dus3uKa

(¢]

Mexanvka. Kunemarvka. [IvHamuka. 3akKOHbI COXpaHeHWs. BpailiaresibHoe JBH)KEHUeE.
JBr>KeHue XUAKOCTU U rasa

OnekTpuyecTBO U MarHeTusM. [TocTosiHHBIN TOK. IlepeMeHHbIN TOK. TOK B pa3ivyHbIX
cpefax. D/IeKTpoMarHuTHas UHAYKLUA. MarauTHoe rosie. YpaBHeHuss Makcsesia
Ontuka. ['eomerpuueckass onTuka. BosiHoBass onrtuka. VHTepdepeHLysi cBeTa.
Iudpaxkius cBeta. Dy1eMeHTbl KBAHTOBOM (PU3UKHU.

b APXI/ITEKTypa KOMITBIOTEPOB M OITepaliIMOHHbIE CUCTEMBI

@)

OcHOBHbIe TIOHATUS U ompejienieHust apxuTekTypbl OBM. [Ipunuunel ¢poH Helimana u
KJ/IaCCHUeCKasi apXUTeKTypa KOMIIbIOTepa.

YpoBeHb apxuTeKTypbl KoMaHg OBM. CTpykTypa 1 (hopMaThl MallIMHHBIX KOMaH/,. S13bIK
HU3KOTO YpOBHsI accem6sep. MHcTpykuuu. Ornepaszbl. [JupektuBbl. TpaHcisuus u
3aIyCK IpOrpaMMBl.

Ha3HaueHve ¥ CTpyKTypa LieHTpajbHOro mpoleccopa. KoMaHAHBIM LMK/ MpoLieccopa.
OTarnbl UCTIOJTHEHNsI KOMaH/, [IPOLIe CCOPOM.

[Ipou3BOAUTE/ILHOCTD LIEHTPa/IbHOIO MpoLeccopa. XapakKTepUCTUKHU MUKPOIIPOLieccopa.
Crioco6b1 TMOBBILLIEHUS TIPOM3BOAUTEIBHOCTH L|eHTPa/IbHOTO TrpoLjeccopa.
MHorosiiepHocTb. OpraHu3aliysi KOHBeliepHOro pexkrMa paboThbl rporjeccopa.

Cucrema ¥ MexaHW3M IIpepblBaHUMM MUKpOIpoLieccopa. Buzabl npepbiBaHUN.
ArnmnaparHble ¥ IpOrpaMMHbIe NpepbIBaHUs. YIIpaB/ieHue NpepbiBaHHSIMHU.

YcrpoiictBa  xpaHeHusi uMHpopmauuu. Knaccudukaiys — yCTPOMCTB — XpaHeHUs!
vHpopMaluu. Mepapxuueckass CTPyKTypa NamsTH KOMIIbloTepa. [lMHamuyeckass u
CTaThvyeckasl NamMsTh.

daiinoBasg cuctema. 3afauu ¢alinoBoi cucrteMbl. VimeHa alJloB UM UHEKCHbIe
Jeckpuntopsl. Turnsl gaiinos. [1paBa foctyna K ¢aiinam. Paiiibl yCTPOUCTB.

Cucrema BBOZa-BbIBOA. I1IMHbI, UX XxapakTepucTUKU. [TopTel. KOHTpOIepbl



MoHo/MTHBIE OMepaljiOHHbIe CUCTeMBbI. ApXUTeKTypa MOHOMMTHOU OC, pumeps! TaKuX
cucteM. MUKpoOsiZiepHble U HaHOsi/lepHbIe OTepaliiOHHbIe CUCTEMBI.

Apxutektrypa UNIX. ®aiinsl 1 ycrpoiicta. [Iponeccsl. [ToHsTHe apaiiBepoB (aiinoBoi
CUCTEMBI U UX TUIIBI.

OcHoBbl  MH(OPMALMIOHHOW  0e30MacHOCTH  OMeparjMoOHHBIX  cHUCTeM. KoHLenmmn
6e3onacHoctr UNIX. YripaBrieHue 1o/ib30BaTe/IsIMU U TIpaBaMU JJOCTYTIA.

[ToHsaTHe noruueckoil (QaiiloBoil cucTeMbl. MOHTHpDOBaHME U JIeMOHTHPOBAHUE.
dusnueckasi opraHu3salys (aiisioBol CUCTEMBI.

Cetp B UNIX. CeteBas mogcuctema. OO6rpie nMpuHLUIBI paboThl. TTOHSITHE COKETOB.
Turiel coketoB. OO61Me MpUHLUIBI B3aumogelicTBusi OC uepe3 COKeThI.

Yrpasnenue ciyxbamu OreparjiOHHOW CHCTeMBbL. 3arpy3Ka OIeparjiOHHOW CHCTEMBI.
CucTeMHbIe CITy>KOBbI.

BbruriciurenbHble CHUCTEMBI, CETU U T€/JIEKOMMYHUKALINN

(¢]

ApxuTeKkTypa W TPUHLMIBI TOCTPOEHUsI CeTell C KOMMYyTaljell KaHaioB U C
KOMMYyTaL1el N1aKeToB.

OTanoHHasi MOJe/lb B3aUMOJEUCTBUSI OTKPBITBIX CUCTEM. TOHATHE O TPOTOKOIe |
Me)XypoBHeBOM HHTep¢etice. CeTeBble NIPOTOKOJBL: (PHU3UUECKUI YPOBEHb, KaHa/bHbIN
yPOBEHb, CeTeBOM ypoBeHb. IIpOTOKO/IBI ~BEepXHUX  YPOBHEW:  TPUK/IaJHOMU,
TIpe/|CTaBUTe/IbHBIM, CeaHCOBBIA Y TPAHCIIOPTHBIA YPOBHH.

[IpyHLMIIBI  TIOCTPOEHUS OCHOBHBIX THIIOB CeTel TeJeKOMMYHUKALMWA. Pexxum
acMHXPOHHOU Tiepefaun (ATM) B IIMPOKOIOJOCHBIX IL[UGPOBLIX CETSIX, BUPTyasbHble
MyTH U BUPTyasbHble KaHasbl. LludpoBas ceTb ¢ uHTerpauyeit ciayx0, apxXuTeKTypa
cety, 6a30BbIid MeTof, focTymna. [Ipotokon SIP. Turel cepBepoB, coobireHus, afpecanysi.
CeTu COTOBOI MOJBIXKHOMW CBSI3U: apxutektypa cet GSM, NpUHLIMIIBI TIPe0CTaB/IeHNUS
YCIIYT N0JIb30BaTeIsIM.

OBoJTIOLIMsA CeTel TesleKOMMYyHHKalui. OOiue mousitusi o cersix 3G, 4G, 5G u 6G.
MeTo/ib1 TTOBBIILIEHNST SHEPTO3(h(EeKTUBHOCTH B O€CTIPOBOJHBIX CETSX MMOJBMKHOM CBSI3U.
[IporpaMMHO-KOHGUTYypUpyeMble ceTH. TeXHO0rusl BUPTYyaau3alii CeTeBbIX (DYHKLUM.
TexHO/I0rus y3KOIMo/I0CHOTO MHTEPHeTa Belljel. eXHOJIOIMsI Hape3KHU CeTeBbIX peCypCoB.
OcHoBbl ~ MOCTpoeHUss ~ Mojened  (QYHKLMOHUMDOBaHUSI  CUCTeM M CeTeH
Te/leKOMMYHHUKarii. [IoHATHe 0 MOKa3aresisix KauecTBa 00C/Ty)KUBaHUSI ¥ BEPOSITHOCTHO-
BpPeMEeHHbIX XapakTepucTuKax. [locTpoeHue mpocreiiieli Mojenud 06CTyKUBaHUS
BBI30BOB B COTe CeTH MOABWKHOM CBS3M, OMMCAHKE MOZe/Y B BUJle CUCTeMbl MaCCOBOIO
obcnyxuBanuss M/M/C/0. TloctpoeHue mipocTeiiiiiel Mmofend (yHKLIMOHUPOBaHUS
KaHaja Ilepefjaud [JlaHHBIX, OINMCaHWe MOJeJMd B BHJE CUCTeMbl MacCOBOIO
obcnyxuBaHus M/M/1/~.

OcHOBbI HH(POPMAIMOHHOW 6e30T1acHOCTH

(¢]

OcHOBBI 6e3011aCHOCTH CeTeBbIX MH(POPMAIIMOHHBIX TeXHOA0THi. OCHOBBI 6e3011acHOCTH
ceTeBbIX WH(OPMALMOHHBIX TeXHOMOTMi. [IpuMeHeHMe MeXKCeTeBbIX 3KPaHOB J/Is
3alUThl KOPIIOPATUBHBIX CeTel

3ammra MHQOpPMALMM B COBPEMEHHBIX OINepalMOHHBbIX cHUcTeMaX. I[lpakTuueckue
BOITPOCHI 3alLUTHI OlepaLiiOHHbIX CUCTEM

Kpunrorpagus.  Kpuntorpapuueckve  NpuMHUTHBBI U MexaHusMbl.  OCHOBBI
VMH(PaCTPYKTYPbl OTKPBITHIX K/Tt0Ueld. [IpOoTOKO/IbI ayTeHTUMKaLK

PensitioHHbIe 0a3bl TaHHBIX

(¢]

OcHoBHble TTOHATUS 0 06a3ax AaHHbIX U CYB/l. KpaTkuii ucTopuuecKuii ouepK pa3BUTHS
CYB/ZI. Mopgenn paHHbIX. PenaumoHHas Mogenb  JaHHbIX.  KoHuenrTyanbHOe
mogenvpoanve bB/l. ER- u EER-muarpammbl. PensumnonHoe wmopenvipoBanue b/I.



[TepeBog ER- u EER-Mozenu B pensiiMOHHYI0 Mozesb. HopMmanusanus pesisiuOHHbIX
tabnui]. 1-s1, 2-1, 3-s1 HopMasbHbIe hopMbl. HopManbHast popma Botica-Koga.
PensironHast anrebpa Kak MareMaTWU4deCcKui si3bIK pabotel ¢ Tabmuriamu BZl. OcHOBHBIE
oriepaLiu peJiUOHHON anreOpbl. HamucaHue 3arpocoB cpejcTBaMU DesILiMOHHOM
anreOpsbl.

[Mousitne o si3bike SQL Kak O si3blKe 3aripoOCOB K DeJSIMOHHBIM 0a3aM [JJaHHBIX.
OcHoBHBIe BO3MOXXHOCTH si3bika SQL. OcHoBHbIe oreparmy rpymnsl DML mo Beibopke
JaHHbIx. Omepaiuu, CBsi3aHHble C TPYIIIMPOBKOM M BBIUMC/IEHHWEM arperaTvBHBIX

byHKLMA.

e Kubep6e3oracHOCTb NpeANIPUSITHS
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Obecrieuenrie KubepbesonacHOCTH TipeAnpusAiTHsa. OCHOBHbIE METOJbl 3allUTHI CeTei
CBSI3W TIpeJNpusATHs.  MeToAbl TpeJoTBpalleHuss Kubepatak Ha 0a3e BeO-ceTu B
npeanpusiTd. [lporjenypa pearvpoBaHMsi Ha MHLWAEHTHl KrbOepOe30macHOCTH.
[TpumeHeHue oriepaTBHOM UH(OpMaIu 006 yrpo3ax.

OueHka PHICKOB KnbepOe30macHOCTH TIPe/ITIPUSTHS. Vcrionp3oBanme
CTPYKTYpUPOBAHHOTO TpefcTaBieHuss uH@popmaiuu o6 yrposax STIX. Ilokasarenu
prcka B obnactu kubepOe3ornacHocTy mpeanpustus. OueHKa 0e30mMacHOCTH B CeTSIX
CBSI3W  TPEANpUSTHS.  Y/yullleHWe  BOCTIPUSTHSL ~ KAMEHTaMH  TIOKasaresei
GnaroHazie)xHOCTH Beb-caiiTa MpeATpUsTHS.

¢ [ludposas rpaMOTHOCTb, OCHOBBI [IPOrPaMMUPOBAHUS
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[IporpaMmMypoBaHrie TUIIOBBIX aaroputMoB. OripesiesieHMe W CBOMCTBA arOpUTMA..
ba3oBbie Turbl AaHHBIX. OriepaTophl: BBOZ/BBIBO/J|, TIPHCBaUBaHKe, YC/IOBHBIM, BbIOOpA.
Ornepartopsl: LIUKIIbL, UTepaLys.

OCHOBBI CTPYKTYpPHOIO IporpaMMupoBaHusi. CocCTaBHble THUIIbI JaHHbIX. MacCHUBBIL.
Pabora c MaccMBOM: TOWCK, COPTHPOBKAa. Matpuibl AaHHBIX. Pabora co cTpokammu.
Pekypcus. Yka3zarenu v QyHKLUU.

e BBeJeHue B aHa/IM3 U BU3ya/n3allvio JaHHbIX

(¢]

Python. ®ynkuuu. Ctpoku. PerynspHbie BbipaxeHus. Crnmcku. Koprexxu. Croapu.
Cuetunku. MHoxecTtBa. CiyuarHocTh. [loTok yripaBnenus. VictuHHOCTE. COPTUPOBKA.
Knaccel. TectupoBanve ¥ MHCTPYKLus assert. @yHKLUSA Zip U pacriakoBKa apryMeHTOB.
[TepemenHsble args u kwargs. AHHOTaL1sI THUIIOB.

Matplotlib. I'pacdviku u frarpammel.

PaGora ¢ pgaHHbBIMH. Pa3BefbiBaTesbHBIM  aHA/MM3  JaHHBIX.  [IpUMeHeHUe
TUIM3MPOBAHHBIX MMEHOBaHHBbIX KopTexkel. Kiaccel faHHbIx dataclasses. Oumctka u
KOHBepTUpoBaHue. OnepupoBaHue faHHbIMU. IlIkanupoBaHue. CHUKeHUe pasMepHOCTU

¢ [ludposast rpaMOTHOCTb, TEXHOJIOTUSI IPOTPAMMUPOBAHUS
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[uHaMuyeckre CTPYKTYpbl [JaHHBIX: CIMCKH, Ouepeju, CTeKd, [JepeBbs. OOrme
CBOWCTBa [VMHaMUYeECKUX CTPYKTYp JaHHbIX. CIUCKWA: OJHOCBS3HbIE, [JBYCBS3HbIE.
Creku: onepauuu B crekax. Ouepefu: LUK/IWUecKas ouepeb. JlepeBbs.

[puHLUMIBl 06HEKTO-OPHeHTUPOBAHHOTO MPOrpaMMHUpOBaHus. Vcronb3oBaHHe K/acCOB
B s3bike C++. Omnpegenenvie knacca. O0vekTel Kmacca. Co3faHue W YHUUTOXKEHHE
06bekToB Knacca. KoHcTpykropel W fecTpykTopbl. [lpaBuna mpeobpa3oBaHust
ykasarened. VHnimanusanys 00bekToB. OTIMUMs MHULMANMWA3ALMA OT TPUCBAMBaHUSL.
Criocobbl  peanv3aluu  MHKANCyasiquu. @OyHKLUU-71eMeHTl W QYHKLUHU-JPY3bsi.
Crarnueckue 4sieHbl 00bEKTOB Klacca. ByioykeHHbIe 1 JIOKaIbHbIE K/TacChl.
HacnenoBanve B 00BHEKTHO-OPHEHTHPOBAaHHOM TMPOTrpaMMHDOBaHUU. ba3oBeidi U
TIPOM3BOAHBIM Kacchl. [IpaBuia foCTyna K 3/1eMeHTaM MPOU3BOJHOIO Kiiacca. Mepapxus
KnaccoB. OJMHOYHOE U MHOXKECTBeHHOe HacsefioBaHue. OcoOGeHHOCTH JOCTyna Ipu



MHO>KECTBEHHOM Hac/ieloBaHUM. [10/HbIM OOBEKT KOHEUHOTrO TPOM3BOJHOTO KJlacca.
BupryanbHble 6a30Bbie K1acchl. BupTyasibHble GyHKLWY.

[I1abmonsr kmaccoB u  ¢yHKumiA. HacnemoBanue miabmoHHBIX KiaccoB. [IpaBua
OTOXKZeCTB/IeHUsT TapameTpoB IabsoHa. [IpyMeHeHue 111a0/JOHHBIX K/1acCOB ISt
CO3[jaHUs1 KOHTEMHEePHBIX K/IaCCOB.

e  Awnanu3 O0JBIIMX AAHHBIX
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bonblve faHHble — OCHOBHBIE MOHATHS U 3ajaud. MeToAbl ¥ MHCTPYMEHTHI aHa/lIv3a
OOMBIINX JaHHBIX.

[Taker R. Onepanuu Haj pas/MUHBIMU IepeMeHHbIMH, MPOCTeMIlas MaTeMaTuka B R.
Ornepartopsl LIUK/Ia U yC/I0BUs, co3aaHue ¢yHkuuid B R. Knaccel ganHbix B R. BBog u
BbIBO/, ZlaHHBIX B R. I'padvika B R.

[Makets! 1 GyHKIMHU B R, UcIosib3yeMble B aHa/in3e O0O/IbIINX JaHHBIX. [TakeT bigmemory
— CO37laHWe, XpaHeHue, JOCTyI U obpaboTka cBepxbosbinmx Marpul]. Co3naHre 00beKTa
Kimacca big.matrix. Omnepaiuu Haj ob6bekToMm. Ilaker BGData — aHanu3 /IaHHBIX,
CBSI3aHHBIX C TeHOMHBIMM HcciefoBaHUAMU. [1akeTsl bigSurvSGD u bigstatsr.

¢  (OCHOBBI MallIMHHOTO 06yI-IEHI/I$I n HEﬁpOHHbIe ceTH
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Ba3oBble MeTozbI KjlacCUUKALMKM U perpeccud. Jlormueckrie MeTofbl KacCU(PUKALIH.
MeTtpuyeckue MeToAbl Kaaccudukaiyu. JIMHelHbIe MeTofbl Kiaccupukauuu. Metop
OTIOPHBIX BEKTOPOB M JIOTUCTHYECKasi perpeccusi. MeTpUKH KauecCTBa KiacCH(HKALH.
JluneiiHasi perpeccusi. [ToHMKeHHe pa3MePHOCTH U METOJ, T/TaBHBIX KOMITOHEHT.
Pacummipenve TmpejcTaBleHUssT O MeTofax MalMHHOTO oOyuenws. Kommosummu
anmroputMoB.  HeliponHble cetu. Kiactepusauus W Busyanm3auus.  YacTUuHOe
obyueHue.

e KowmrbtoTepHasi asnrebpa

@)

O6masi anrebpa. Anrebpanueckyde CTPYKTYpbl, MOHOW[BI, TPYIMIbI, TOATPYIIIHL.
aBTOMOP(U3MBI, KOJbIIA, W/easbl, TOJsi, TPUMEpPbl KOHEUHBbIX TIOJIed, JIMHEeWHbIe
MPOCTPAHCTBA, MOAYAH, anreOpbl. AnreOpbl MHOTOUYIEHOB, MOTMHOMHAJIBHbBIE KOJIBIIA.
JeMMOCTb,  €BK/IWAOBBI  00/1IaCTH, TIOJIMHOMUA/IbHbIE  KOMbLld  HAJ — TIOJISIMH.
HenpuBoguMbIe MHOTOU/IEHBI, TeEOpeMa 00 OJHO3HAUHOM Pa3/I0KeHHH JIjisi MHOTOUIEHOB,
KOMITJIEKCHbIE KODHU W3 €JUHMUI[bl, NPUMHUTHUBHBbIE KODHH, KPYrOBble MHOTOYJIEHBI,
BeIUKC/IeHHe QyHKLM Jiisiepa.

OCHOBBI WCIIO/Ib30BaHUSI CUCTEMBI KOMITHEOTEDHOW anreOpel Maxima. CHHTaKCHUC
BXO/IHOTO sI3bIKAa CHCTEMBI, 3a/]a4y 3JIeMEHTapHOM U BBICILIEM MaTeMaTUKH B CHUCTEMe
Maxima. AHa/MTHYeCKOe W YKUCIeHHOe WHTEerpUpOBaHWE B CUCTEMe, MpeoOpa3oBaHUe
CTeTIeHHBIX PSJI0B, MHTEPNOSALKS B crcTeMe Maxima. Pemenne nuddepeHipaabHbIX
ypaBHeHMI B cucTeMe Maxima, nmocrpoeHue rpadukos B cucteme KA Maxima.
AnropuTMBI KOMITBbIOTEPHOM anreOpel. OOIjue CBeeHHSI O CHUCTeMax KOMIIbIOTEPHOMN
anre6psl. ITpobsiema rpecTaB/ieHUsT JAHHBIX, MPe/CTaBIeHNs pPallOHAbHBIX (YHKIIUH,
Tpe/ICTaB/eHNs] MaTpull, TIpe/CTaBiaeHus1 psfoB. [lomMHOMHANBHOE — YTIPOIIeHUe,
MOZY/ISIDHbIE METO[Ibl. p-aZiiueckre MeTofbl, 0030p CBOOOJHO pacIpOCTpPaHSEMBIX U
KOMMepYeCKHUX CUCTeM KOMITbIOTePHOM anreOpshl.

b KOMHBI—OTEPH&H reoMeTpus

@)

(¢]

@)

OcHoBHele 6ubmioreku: NumPy, Matplotlib, SciPy

[BwxeHus1 Ha MVIOCKOCTU. TpaHcisauuu. Bpatenusi. OTpakeHus.

Konuueckre ceueHus M LUK/IOMJanbHble KpuBble. ONTUMU3MPOBAHHbIE A/JITOPUTMBI
BBIUMC/IEHUS] TOUeK KOHUYEeCKUX CeueHMWil. BrluncieHre TOueK LIMK/IOWJaabHOW KPHUBOM
Ha OCHOBe BpallleH!M OKpyKHOCTel. Co3faHue aHnMaluu C romougso FFmpeg.
Kybuueckue cruiaiiibl. CrijiaiiHel JpMuTa. VIHTeprosisifu TIOJIMHOMaMH BBICOKOTO
nopsigka ¥ 3¢dexkr Pynre. PasHoBuiHOCTM KyOmueckux critaiiHOB. KapauHambHBIN



crimaiiH. TCB-crtaiin.  KyOwveckuii crvlaiiH € IOTIO/IHUTENBbHBIMH  TPAHUYHBIMHU
YCJIOBUSIMM.

KpuBbie Besbe. IlonvHomMbl BepHiireiiHa. MarpuuHble ¢opmysnbl 15 KpuBbIX be3sbe.
Asroputm zie KacTenbxo. AHUMAaLUs ABYKEHUS OTIOPHBIX JIOMaHHBbIX.

IToarouka xpuBbix besbe. ParjuonanbHble Kpusble besbe. Iloaronka kKpusbiX besbe.
PanmonaneHble KprBble besbe.

B-cninaiinbl. basucel B-crtariHoB. Buger y3noBbix BekTopoB. Ilogronka B-crianHOB.
NURBS-kpuBbie.

®  AJITOPUTMBI MaIlIMHHOW rpaduKu ¥ 06paboTKu n300parkeHUi

(¢]

CpeacrtBa BU3yanbHOTO OTOOpa)keHMsl, XapaKTePUCTHUKU U300pakeHWil U I1BETOBbIe
cucTeMbl. Bl faHHBIX, TIpefcTaB/ieHHble B (hopme m3o0pakeHus. Kiaccudukarysi
3afjay MaliMHHOW rpaduku. TexHUUecKWe Cpe/CTBAa BU3Ya/lbHOTO OTOOpa)keHUs.
LiBetoBble cucTeMbl. ['McTOrpaMma TOHOBOrO H300pakeHWs. Marpuija COBMeCTHOMN
BcTpeuaeMocTd. Popmatbl rpaduueckux ¢aitioB. CriocoObl XpaHeHUsT U CXKaTusi
rpaduueckoil MTHQOpPMaLUH.

AnroputMel 06paboTKu M300pakeHW!. BbIpaBHMBaHHWE TMCTOrpaMMbl U300pa)keHUs..
JluneiiHasi W HenuHelHass QuabTpanus u300pakeHuil. MeToAbl BOCCTaHOB/IEHUS
1300pakeHUsI 10 TIPOEKI[USIM.

AnTOpuUTMBI  TIOCTPOEHHSI M300pa)keHWil [JBYMEDHBIX U TpPeXMepHbIX OOBEKTOB.
Vicnonb3oBaHWe TPUMUTUBOB [i/Isi MOCTpoeHUst rpaduyeckux obpa3oB. KapkacHas
MOZie/b TIOBEPXHOCTH TPEXMEPHOr0 Tesa. AJTOPUTMBI y[aleHUs HeBUJVMBIX JTMHUM..
[TocTpoeHue peanucTHUUeCKUX U300paXkKeHUI MeTO/I0M TPaCcCUPOBKH Jiyueil. [TocTpoeHue
TOHOBBIX U300pa)KeHUI MeTOjaMH1 3aKPacKH.

AnroputMbel  aHanu3a  W300pakeHMid.  CermMeHTalMss  TOHOBBIX  M300pa)keHUiA.
Wcrionp30BaHMe  TeTpapHOTO JiepeBa /IS aHaaM3a W300pakeHHi.  AJITOPUTMBI
MOCTPOEHUS KOHTYpa. AJITOPUTMBI IIPOPEXXUBAHUSA. ANITOPUTMBI 3arl0JIHEHUST KOHTYpa.

¢  BrluuciuTenbHbIe MeTO/bI

(¢]

WNureprniosisinys. [locraHoBKa 3a7iaud  UHTEPIIOALUM, WHTEPIIO/ISALUSA  [10JMHOMaMH.
VIHTepnonALMOHHBI  momvHOM B ¢opMme Jlarpawka. OlleHKa IOTPeLIHOCTH
VHTepIossALMU. VIHTepno/siMOHHbIN TOIMHOM B (popMme HbloTOHa.

YucneHHoe uHTerprpoBaHve. KBajparypHbie (OpPMyJibl UHMCIEHHOTO WUHTErPUPOBAHUS:
¢dopMyna NpSMOYTrOJbHUKOB, (hopmysia Tpanenuid, ¢popmyna CummcoHa. KBagpaTypHbie
b opMy/ibl MUHTEPITOJISILUMOHHOTO TUIIA, OLIEHKU MOTPeIHOCTel, COCTaBHble (hOPMYJIbL.
UucnenHoe pewenve O[]Y. Anmpokcumanusi KOHEYHO-Pa3sHOCTHBIX ITPOU3BOJHBIX..
Mertop Ounepa, metoz PyHre-KyTtra BTroporo nopsizika, oLieHka TOUHOCTH. Metog, PyHre-
Kyrra uerBeproro mnopsifka, Metos Apamca. PeineHue rpaHWUHBIX 3a7ad  JjIsd
00OBIKHOBEHHBIX v depeHIHaTbHBIX YPAaBHEHUM.

MeToabl pellleHHsI OCHOBHBIX 3aZiau JWHeMHoW anrebpel. Metog Taycca. LU -
passioykeHre. MeTof POTOHKH /ISl CUCTeMbI JTMHEWHBIX a/reOpandyeckrx ypaBHEHUN C
TpexJuaroHajpHOM Marpulleld. PasnokeHne Xonecckoro /st CaMOCOIPSDKEHHOM W
TOJIOKUTE/IbHO ~ OTpefleJIeHHOM MaTtpulbl. HoOpMmbBI  BeKTOpPOB, HOpPMBI MaTpul] |
OTepaTopoB, 5KBUBAJIEHTHOCTh HODM, COIJIACOBAaHHOCTh HOPM, 0O0YC/IOB/IEHHOCTh
MatpuL,. Metoz npocTtor utepaluy. HesiBHble WTepaljMOHHbIE MeTO/bI, MeTOZ, 3eners,
MeTO/] BepXHel pe/iaKCaliu.

¢ Maremaruyeckoe MOJe/IMpOBaHne

(¢]

O
e}
O

KosebarenbHbIe CUCTEMB.

YCTOWUNBOCTE.

[TpuMephI OCIU/IATOPOB B (pU3HKe, XUMUH, OHO/IOTHH.
HeaBTOHOMHBIE CUCTEMBIL.



@)

(¢]

@)

JnHamMuueCcKuM xaoc.
Mogenb nipeIrarolero mapuka.
Mogens YepHaBCKOro.

MmMuraiimoHHoe Mojie/TipoBaHUe

@)

VmurtanmonHoe mogenvpoBanvie B NS-2. OcHoBbl paboTel B NS-2: obiee omucanue,
CMUCOK HEeKOTOPbIX KoMaH/. ®aiin TpaccupoBkd. NAM. Xgraph. Gnuplot. AWK.
KomnonenTHoe MmopenupoBaHue. Scilab, mopcucrema xcos. OpenModelica. [Tonsatue
JUHAMHUYeCKOU U COOBITUMHO-YTIpaB/IsieMO CUCTeMbI, TUOpUHbIE cUcTeMbl. [IpUHLUIIBI
KOMIIOHEHTHOTO KOMITBFOTEPHOTO MOZe/vMpoBaHusi. Mepapxudeckue cucteMbl. boku u
CBSi3U Mexay HuMU. OpueHTHpOBaHHble U HeOpHeHTUpPOBaHHbIe OJIOKW U CBSI3M.
HesiBHBIe B3aMO/I€ICTBUSI KOMITOHEHTOB.

CeTeBble MOfileld M CHUHXpOHU3alusi coObIThi. CeTu IleTpu. OCHOBHBIE TOHSTUS U

onpenenenusi. IlpumeHeHve cetern IleTpy K MOAE/NIMPOBaHUIO MPOrPaMMHOIO
obecrieyeHusi. 3a/jaul CUHXPOHU3aLUY. 3a/jauu aHair3a cereil [Tetpu. Metopl aHanmM3a
cereii [Terpu. OcHoBsl paboter B CPN Tools.
MopenvpoBaHie CHCTeEM MaccoBOro 0OCTy)KWBaHUS U (DYHKLIMOHATBHBIX TPOLIECCOB.
TMCKpeTHO-COOBITUIHBIA TIOAX0A K MOZJenupoBaHui0. [IpobreMHO-OpHeHTHpOBaHHbIHN
s3pIK U TiporpamMMmHasi  cpea  GPSS/PC. OOiue MpPUHIUIBI  MOJeTUPOBAHUS
VMH(POPMaLMOHHBIX U BBIYMCIUTENbHBIX TpoueccoB B GPSS/PC. Ba3oBble cBefjeHUs O
cucreme: 00BEKThI, TepeMeHHbIe U BbIpaykeHUst, GyHKLUKU. Mogiesib CUCTeMbI: MOfie/TbHOe
BpeMsiT W CTaTUCTWKA. BHYTpeHHsI1 OpraHu3alys: CIHACKA U 00Iasi BHYTPeHHSS
TI0C/IeZIOBaTeIbHOCTh COOBITHHM. JneMeHTHI s3bika MogenvpoBaHuss GPSS/PC. Cpena
MozemupoBanuss GPSS/PC: omneparopbl, KOMaH/Abl yIIpaB/IeHUs, WHTEPAKTUBHOE
B3aUMO/IeliCTBUE.

OKOHOMeTpHUKa

(¢]

@)

[TpeameTHasi 061acTh 5kKOHOMeTpUKU. Mopenu. Turbl Mogiesiei. TUIibl JAHHBIX.

Mopens mnapHOM perpeccuu. PasnmnuHble acnekTbl MHOKECTBEHHOW perpecCHu.
[Toaronka kpuBoW. Meto HauMmeHbIMX KBafipatoB (MHK). JIuHeiiHasi perpeccMoHHast
Mozie/ib C AByMs repeMeHHbIMU. Teopema I'aycca-Mapkosa. [JoBepuTe/ibHble UHTepBasIbl
J7151 KOO (ULIMEHTOB Perpeccum.

Mopens MHOecTBeHHOU perpeccrd. OcHoBHble runore3sl. MHK. Teopema I'aycca-
MapkoBa. Cratuctuueckve corictBa MHK-onjeHok. AHanv3 Bapvalyy 3aBUCHUMOU
nepeMeHHOU. [IpoBepka rumnotes. /JoBepuTebHble UHTEPBaJIbI.

Pa3nyuHble acrekTbl MHOXXeCTBEHHOW perpeccuu. MynbTHKO/IMHeapHOCTb. YacTHas
koppensuys. VIF kosddurmienTsl. @UKTHBHBIE IepeMeHHble. CrieliduKarys Mozemnen.
HexkoTopbie 060011jeH1st MHO)KeCTBeHHOW perpeccru. O000IeHHbI MeTO/, HaUMeHBIINX
kBazparoB. Henunelinble mogenu. Jlaneapusanu. [Ipoueaypa bokca-Kokca
leTepockeacTUUHOCTh M KOppeJisilivs B BpeMeHU. B3perienHbii MHK.
IIporHosuvpoBaHue B perpecCUOHHBIX Moje/nsaX.  besycsoBHOe TIpOrHo3vpoBaHue.
YcnoBHOe riporHosupoBaHue. [IporHo3upoBaHue MpyU HaTMYUK aBTOPerpecCuy OIUO0K
VHcTpymeHTa/IbHbIe TlepeMeHHble. [IByXI1aroBblii MeTO/, HaMMeHbIINX KBaJpaToB.. TecT
XaycmaHa. MeTtogjosiorusi Bbibopa MHCTPYMeHTa bHbIX TlepeMeHHbIX.

Cucrembl perpeCCMOHHBIX ypaBHeHWW. BHeliHe He cBsi3aHHble ypaBHeHUsl. CHCTeMbl
OZJHOBPEMEHHBIX YPaBHEHUM.

Bpemennble psazabl. Mogenu pacripefieéHHbIX  J1aroB.  [IMHaMuueckue MOZe/H.
Epunuunble KOpHU U KouHTerpauusi. Mogenu Bbokca-/Ixenukca (ARIMA). GARCH
Moz e

OkoHoMeTpuyeckue naketbl. Gretl. Eviews, PSPP.



Inst moaroToBku obOyyaromuxcs K cgaue I'S pykoBogurens OIT BO (He mo3gHee ueM 3a OJjWH
KasleHJapHbId Mecsil| o Hauana ['MA) 3HakKOMUT 0OydarolyXcsi BBIMTYCKHOTO Kypca C HacTosiei
nporpammoit ['MIA, ucuepnbIBalOLIMM MEepeYyHeM TeOpeTHYeCKUX BOMPOCOB, BKJIOYaeMbIX B 1'D,
Tip¥MepaMH TIPOM3BO/ICTBEHHBIX CUTYaLIMOHHBIX 3ajau (KeiicoB), KOTOpble HeobOxoaumMo OyzeT
peluTh B MpoLecce POXOXKAeHNs arTeCTalMOHHOIO UCTIbITaHKS, a TaKKe C IOPSKOM NPOBe/IeHNs
KaKZI0r0 U3 3TarnoB I'D ¥ MeTOAMKOM OLleHUBaHUs ero pe3y/bTaToB (C OLleHOYHbIMK MaTepuaiaMu).

[Mepen I'D npoBoguTCs 00s13aTe/IbHOE KOHCY/IBTUPOBaHWe OO0yuaroIuxcs 0 BOMpOCaM |
3a/jauaM, BK/IFOUEHHBIM B rporpaMmy ['D (ripejsk3aMeHaliOHHAs: KOHCY/IbTaLUs).

OueHMBaHMe pe3y/bTaToB CAauu I'D NMpoBOAUTCS B COOTBETCTBUHM C METOAWUKOU, U3/1I0)KEHHOU
B OLIeHOUHBIX MaTepHasax, Ipe/cras/ieHHbIX B [Ipunoxxenny K HacTosien nporpaMmme I'MA.

5. TPEBOBAHNS K BKP U ITOPSAJOK EE 3AIIIUTEHI

BKP mipeacraBnsier o060  BBLITIOJTHEHHYHO — oOyuvaronumcsi  (HeCKOJbKUMH
00yJaroIUMHUCST COBMECTHO) paboTy, /[1eMOHCTPUPYIOIIYI0 YPOBEHb ITOATOTOB/IEHHOCTH
BBIMTYCKHUKA K CaMOCTOSTe/TbHOU MpodeCcCHOHa/IbHOMN /esITe/IbHOCTH.

[TepeueHb TeM  BBINTYCKHbIX  KBaJU(MUKALIMOHHBIX  paboT,  TMpejjaraemMbix
00yyvaroIuMcsi K BBITIOJIHEHHIO, YTBEpPXKAAeTCs pacropsbkeHreM pykooaurtens OVYII,
peammsytoifero OII BO, ¥ [goBogWTCS pyKOBOAUTEEM IPOrpaMMbl [0 CBeJeHUs
00yuaroIMxCs BBITYCKHOTO Kypca He Mo3/iHee ueM 3a 6 MecsitieB 70 AaThl Hauana [MA.

Moryckaercs moarotoBka W 3amura BKP 1o Teme, rpeayioykeHHOW 00yJaroIumcst
(oOyuaroIMMucs), B yCTaHOB/IEHHOM TIOPsITKE.

K 3amurte BKP foryckaeTcst oOyuarotijuiics, ciaBimmii I'9.

K 3augure pjoryckaercss TOJIBKO TIOHOCTBIO 3akoHueHHass BKP, mnognucanHas
BBIMTYCKHUKOM (BBIMTyCKHHMKAaMU), €€ BBITTOJHUBILNM, PYKOBOJAWUTEIeM, KOHCYJIbTaHTOM (TIpU
Ha/luuWy), pykKoBozauTesnem Bbinyckawolero BYII un OVYII, mnpouweamas mnpoueaypy
BHEIITHETO perieH3UpOBaHus (/ST MaruCTpaTyphbl U CIieldaanTeTa 00s3aTe/IbHO) U TIPOBEPKY
Ha 00BEM 3aMMcTBOBaHUM (B cucTeMe « AHTHUIIIardaT»). K BKP, gomyiieHHOM /10 3aIIUTHI, B
00si3aTesTbHOM TIOPSZIKe TIPUK/IAZIbIBAETCS OT3bIB PYKOBOAWTENS O paboTe BBITYCKHUKA MU
rogroroBke BKP.

C uenblo BbIABJIEHUS] U CBOEBPEMEHHOI'O YCTpPaHeHHUsl HeNOCTaTKOB B CTPYKTYpe,
cogepxanu U odopmnenud BKP, He mo3zHee ueM 3a 14 fAHel 70 AaTbl eé 3allUThl,
TIPOBOJUTCS PEIeTHIMS 3aluThl 00yuaroluMucs cBoed paboTbl (Tipeps3amura) B
npucyTcTBUr pykoBoauTtesss BKP u apyrux nperniosaBaresieli Boiryckatoiero bYTI.

3ammuta BKP nOpoBoguTcsi  Ha  OTKPBITOM — 3aCelaHMM  TOCYapCTBEHHOU
5K3ameHalMoHHOM Komuccuu (I'2K).

ATTecTalMOHHOEe UCTIbITaHHe TTPOBOAUTCS B BUJE YCTHOTO [OK/IaZla 00YyYaroIUXCs C
obsi3aTenlbHONM My/IBTUMEIUMHON (Tpaduueckoi) mpe3eHTal|Mel, OTpakarolleidl OCHOBHOE
cozepxanue BKP.

[Io 3aBeplleHHIO [OK/Iaja 3aljularolecss [al0T YCTHble OTBeTbl Ha BOIIPOCHI,
BO3HUKIIIMe y uieHOB ['OK 1o TemaTuke, CTpyKType, cofiep>kaHuto uiu odopmiienrto BKP u
npoduwmo OIT BO. [loknmaz w/vunv OTBeTHI Ha BOMPOCHl uneHoB I'DK MoryT ObITh Ha
VHOCTPAHHOM $I3bIKe.



Otanbl BeiosiHeHUs: BKP, TpeboBaHusi K CTPYKType, 00BEMY, CO/EP)KaHUIO U
odbopm/ieHMIO, a TaKXKe TiepeueHb 00s3aTe/bHBIX W DPEKOMEH/YeMbIX [TOKYMEHTOB,
rpejCTaB/IsieMbIX K 3all{iTe yKa3aHbl B COOTBETCTBYIOLMX METOAUYECKUX YKa3aHUsX.

OueHuBaHue pe3yabTaToB 3aldThl BKP ripoBoauTCS B COOTBETCTBHUU C METOJUKOU,
W3/IO)KEHHOW B OLIEHOUHBIX Marepuasax, IMpe/cTaBlieHHbIX B [IpuiokeHUMM K HacToslen
nporpamme ['MA.

6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE ITPOBE/IEHUA
I'A

[ns mpoBefeHUsT KOMIIBIOTEDHOTO TeCTMPOBaHUS B paMKax ['D: KOMIIbIOTepHbIe
KJ/IaCChl, OCHALL[eHHble MepCOHA/JbHBIMU KOMIIbIOTEpaMU C JOCTYIIOM ceTu VIHTepHeT u
3/1eKTPOHHO-00pa30oBaTe/IbHOM CcpeJie YHHBepcUuTeTa, Opay3ep, MS Teams.

HOnst 3amutel BKP v npoBesieHMsi OCHOBHOM 4actu ['D: ayguropusi, OCHallleHHas
KOMIUIEKTOM ~ CTelMaJu3UpOBaHHONM Mebenu; /OCKOoW (9KpaHOM) U TeXHWUEeCKUMU
CpeiCcTBaMM  MyJibTUMe[ua  TIpe3eHTaljud, MeOBOM WIA  MapKepHOW  [JOCKOM.
KomribtoTep/HOyTOYK C OCTYTIOM ceTh MHTepHeT W 3/1eKTPOHHO-00pa3oBaTe/IbHOM cpejie
YauBepcuteta, 6pay3ep, [10 ans mpocmorpa PDF, MS Teams.

7. YUYEBHO-METOJUYECKOE n NMHOOPMAIIMOHHOE
OBECIIEYEHHE I'MA

OcHogHas iumepamypa 0151 noo2omosku K I'D u/uau ebinonHeHuro u 3aujume BKP:

1. BBegenue B koMMyTaTuBHYHO anrebpy / M.®. Ates, . MakgoHansg; Ilep. c aHrm.
F0.M.ManuHa. - M. : ®akropuan [pecc, 2003. - 144 c. : un. - (20 Bek. MaremaTuka u
MexaHUKa ; Brin.4). - ISBN 5-88688-067-4

2. T'antmaxep, ®.P. Teopusi marpuis : yuebHoe Tiocobue / ®@.P. [anT™Maxep. — 5-e u3f. —
Mockga : @usmariur, 2010. — 560 c. — Pexxum pocrtyna: mo nogmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=83224 (mara obpariieHus:
12.05.2021). — ISBN 978-5-9221-0524-8

3. AnekcangpoB, II. C. Jlekuuu 0O aHaJIUTUUYECKOM TeOMETPUM, TIOMOJIHEHHbIE
HEOOXOJUMBIMHM CBeZIeHUSIMM U3 anreOpel € TIPWIOKEHWEeM CcoOpaHus 3ajad,
CHab>KeHHBIX pellleHusIMH, cocTaByieHHOro A. C. ITapxoMeHKO : yueOHUK /111 BY30B /
I1. C. AnekcangpoB. — 5-e u3f., crep. — Cankt-IletepOypr : Jlans, 2022. — 912 c.
— ISBN 978-5-8114-9009-7. — TekcT : 3/1eKTpOHHbIM // JlaHb : 3/71€KTPOHHO-
6ubmoreunasi cuctema. — URL: https://e.lanbook.com/book/183619

4. TloctHukoB, M. M. AwnHanuThueckass reomeTpusi : ydeb6Hoe mocobme / M. M.
[MoctHUKOB. — 3-e u3g.,ucnp. — CankT-IleTepOypr : Jlanb, 2022. — 416 c. — ISBN
978-5-8114-0889-4. — TeKcT : 271eKTPOHHBIN // JlaHb : 371eKTPOHHO-0MO/IMOTeUHast
cucteMa. — URL: https://e.lanbook.com/book/210347

5. Jlekiud ¥ TIPaKTUKyM TI0 MaTeMaTU4YeCcKoW JIoTHKe: YyuebHOe rmocobue /
3.P. 3apunosa, E.B. MapkoBa. - OJIeKTPOHHbIE TeKCTOBble JaHHble. - 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
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aHaym3 BpemeHHbIX psnoB / B. I1. Hocko. - M. : U3IIII, 2004. - 501 c. - ISBN 5-
93255-141-0 : 70.00.

58. OkoHomeTtpuKka [Tekct] : YuebHoe mocobue asnst By3os / C.A. bopoauu. - 3-e u3g,,
crepeotunt. - MuHck : HoBoe 3Hanue, 2006. - 408 c. : un. - (OkoHOMHUECKOe
obpazoBanmue). - ISBN 985-475-206-2 : 215.05.

59.3exuH, B.A. TIpakTWKyM II0 MHOTOMEDHBIM CTaTUCTUYECKWM MeTojaM : yueOHoe
nocobue / B.A. 3exun, B.C. MxurapsiH, C.A. AiiBa3sH. - 1-e u3g. - Mocksa :
MOCKOBCKMIM  TOCY/JapCTBeHHbId ~ YHUBEDPCUTET  SKOHOMHUKH, CTaTUCTUKU U
vHdopmatuky, 2003. - 76 c. ; To »xe [DOnekrpoHHbii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=90409

60. CasmuxoB, B. A. OcHOBBI HayYHBIX MCC/IIOBaHUM : yueOHOe mocobue : [16+] / B. A.
Canmuxos. — 2-e u3g., ctep. — Mocksa ; bepnun : [lupekr-Menua, 2017. — 152 c. : un.,
Tabsm. — Pexxum goctyma: mo mogmucke. — URL: https://biblioclub.ru/index.php?
page=book&id=455511

61. AHIUACKUM s3bIK 11 akafiemuueckux 1jeneit. English for Academic Purposes :
yuebHOoe 1ocobue st By30B / T. A. bapaHoBckasi, A. B. 3axaposa, T. b. [Tocmenoga,
FO. A. CyBopoga ; niog, pegakuueii T. A. BapaHoBckoit. — 2-e u3f., mepepad. U J01I.
— Mockea : U3garensctBo FOpaiit, 2022. — 220 c. — (Bericmiee obpa3oBaHue). —
ISBN 978-5-534-13839-9.

62. KpactoBa, T. 1. AHIMHCKWAN $3BIK JJIs CITELIMAJUCTOB B 00/1aCTH WHTEPHET-
texHosiorui. English for Internet Technologies : yue6Hoe ocobue ayis By3os / T. U.
Kpachosa, B. H. Buuyros. — 2-e u3a. — Mockga : M3gatensctBo FOpaidt, 2022, —
205 c. — (Bwicmiee ob6pa3zoBanmwe). — ISBN 978-5-9916-8573-3. — Tekcr :
9/eKTpOHHBI // (OOpa3oBarenbHass tiardopma FOpait [caiit]. — URL:
https://urait.ru/bcode/490272

63. Unkunera, JI. C. AHIMTUACKUN A3BIK /151 TyOMMuHbIX BeICTyTUIeHHH (B1-B2). English

for Public Speaking : yueOGHOe mocobue anst By3os / JI. C. YUukuneBa. — 2-e u3f,,
ucrp. u gon. — Mocksa : M3parensctBo FOpaut, 2022. — 167 c. — (Bbiciiee
obpaszoBanue). — ISBN 978-5-534-08043-8. — Tekct : 31eKTPOHHBINA //

OO6pa3oBarenbHas iatrgopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/490415

Pecypcbl uH(hopmayuoHHO-meneKoMMYHUKAYUOHHOU cemu «MIHmepHem»:

1. ObC PYJH u cropoHHue 3OBC, K KOTOpPbIM CTY[eHTbl YHUBEpCUTeTa UMEeIOT
JIOCTYTI Ha OCHOBaHWHM 3aK/TFOUeHHBIX ZI0OTOBOPOB:

- OreKTpoHHO-0MbMMoTeuHast cucrema PYIH — 9BC PYIIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcureTcKasi 6rbmmoreka oHmaH» http://www.biblioclub.ru

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

- OBC «KoHcysnbraHT cTyneHta» www.studentlibrary.ru

- ObC «Jlanub» http://e.lanbook.com/

- ObC «Tpouukuii MOCT»

2. Ba3bl JaHHBIX Y TIOWCKOBbIE CUCTEMBI:

- 9JIeKTPOHHBIA (OHJ, TPaBOBOM W HOPMAaTUBHO-TEXHUUECKOM JOKyMeHTaluu
http://docs.cntd.ru/


http://docs.cntd.ru/
http://e.lanbook.com/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://www.biblioclub.ru/
http://lib.rudn.ru/MegaPro/Web

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

- nouckoBas cuctemMa Google https://www.google.ru/

- pedeparrBHast 6aza JTAaHHBIX SCOPUS
http://www.elsevierscience.ru/products/scopus/

YuebHo-memoOuueckue mamepuanbl 0451 CAMocmosimenbHolU pabombl 0byuarwuxcs
npu noozomoske kK coaue I'3 u/unu ebinoHeruu BKP u nodzomoeke pabombl K 3aujume’:

1. MeTopuueckre ykKa3aHWsl MO BbINonHeHHI0 U odopmiienuto BKP mo OIT BO
«MaremMaTrKa U KOMITbIOTEPHBIE HAyKW».

2. [Topsimok ripoBepku BKP Ha 06BEM 3aMCTBOBaHU B CCTEMe « AHTHUILIaruaT».

3. Iopsanok npoegenust I'MA no OIT BO «MaremaTuka U KOMITbIOTEPHbIE HAYKU» C
ucnonb3oBanveM JOT, B T.u. ipoLeiypa uaeHTUhUKALMU TMUHOCTH BbITY CKHUKA.

8. OIIEHOYHBIE MATEPHUAJ/IBI W BA/UTbHO-PEUTHUHI' OBAA
CUCTEMA OLIEHVBAHUSA YPOBHSA CO®OPMHNPOBAHHOCTH
KOMITETEHIIN Y BBIITY CKHIKOB

OL[eHOYHBbIe MaTephajbl U Oa/IbHO-PeHTHHIOBass CUCTeMa® OLeHWBaHMS YPOBHS
chOpMHUPOBAaHHOCTU KOMIIETeHLIMA 10 uToram ocBoeHus aucuuriuHel  OIT  BO
«MareMaTvka M KOMIIbIOTEDHble HayKu» TMpejiCTaB/ieHbl B lIpuiokeHUMM K HacTosllen
nporpamme ['MA.

PYKOBOJUTEJ/Ib BBIITY CKAIOIIEI'O BYII:

3aB. xadepoii TeopuU BepoATHOCTEN U K.E. Camyiino
Krbepbe30macHOCTH
HomxHocts, BYII IToamnucs ®amuma U.0.

3aB. Kadepoil MaTeMaTHueCKOro
MO/Ie/TMPOBaHUS U UCKYCCTBEHHOIO M.JI. Manbix
WHTeJI/IeKTa

Homxnocts, BYII IToamnuce ®amuma U.0.

PYKOBOJUTEJ/Ib OII BO:

3aB. Kadespoii TeOpUU BepOATHOCTEN U K.E. Camyiinos
Krbepbe30macHOCTH
HomxnHocTts, BYTI [Toanuce ®amumnusa 1.0.

'~ 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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https://www.yandex.ru/
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