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1. Ha3nauenue u o6/1acTh NpUMEHEHHs

IIporpamma omnpezensier TpeOOBaHUSA K COAEPIKAHUIO BCTYIUTEIBHBIX HCIIBITAHKN B aClIUpPaH-
TYpy 1O Hay4HOU crieruanbHoCcTh 2.3.1 «CucreMHBbIi aHanu3, ynpasienue u oopaborka uadopma-
LEU».

[IpennasHayena 11 MOATOTOBKH K BCTYIHTEIBHOMY 3K3aMEHY B aClUPAHTYpPy 110 Hay4HOM
ceuranbHOCTH 2.3.1 «CHcTeMHbIH aHAU3, yripaBieHue 1 06paboTka HHGOpMALHU»

[lenbio BCTYNMHUTENBLHOTO 3K3aMEHa SIBISAETCS IIPOBEPKA CIIOCOOHOCTH U FOTOBHOCTH IPETEH-
JIeHTa K 00y4€eHHIO 110 IporpaMMaM MOATOTOBKH HAYYHBIX M HAYYHO-IIEarOriyeckuX KajpoB B ac-
MHAPAHTYpPe B COOTBETCTBUM C (eJiepabHBIMH IOCYAAPCTBEHHBIMU TPeOOBaHUAMH (IIPHKA3 MHHH-
cTepcTBa HayKH Beiciiero obpaszosanus ot 20.10.2021 r. Ne 951), BbInoIHEHUIO TTIPOPECCHOHATIBHBIX
3a71a4 B cpepe HayIHOM JeSTeILHOCTH.

Popma npoBeeHUsI BCTYNHTEIbHOT0 HCIILITAHUS

BerynuTenbHble MCIIBITAaHUS 10 CHELHUAIBHOW AMCUMIUIMHE B aCUPAHTYPY NPOBOJATCS B
bopme ycTHOrO cobece1oBaHUS IO BOIPOCAM, NEPEYEHb KOTOPHIX JOBOAMTCS [0 CBEACHHUS MOCTY-
NAKOKX MyTeM OMyOIMKOBaHHs NPOrPaMMBbI BCTYIIHTEbHBIX HCIBITAHUN HA O(QUIMAILHOM caiTe
YHUBEPCHUTETA.

TpebGoBanus K npoueaype BCTYNHTEILHOI0 IK3aMeHA

TpeboBanus x MOpsAAKY MJIAHUPOBAHMS, OPTaHU3AME ¥ [IPOBEIEHUS BCTYIHTEILHOIO JK3a-
M€Ha, K CTpYKType H (popMe JOKYMEHTOB 10 €ro OpraHu3aiuu onpeaeiens! [IpaBuiamMu npuema mo-
CTyNaromux Ha 06y4eHHe 110 NporpaMMaM MOArOTOBKH HAaYYHbIX M HAy4YHO-TIEJarorH4eckKuX KajpoB
B aCIUpPaHTYpe.

Conepsxanue nporpammsl 6azupyeTcs Ha ClAEAYIOLMX AUCUMILTMHAX: MATEMATHKA; MATeMaTHUECKHH
aHallu3, IMHeHHas anrebpa, YMCIEHHbIE METO/IbI, HH(pOpPMATHKa, (PUHAHCOBBIN aHAJIM3, BHIYMCIIMTE IbHAS Ma-
TE€MaTHKa; MaTEMaTHYICCKOE MOACIIMPOBAHHE, NporpaMMHpPOBAaHUE HA A3bIKaX BbICOKOI'O YPOBHS, 00BEKTHO-
OPHEHTHPOBAHHOE MPOrpPaMMHPOBaHHKE; 6a3bl JaHHBIX; CTPYKTYPbI H AIrOPUTMBI 00pabOTKH JaHHBIX; (pHUHAH-
COBBIH aHa/Iu3, OpraHu3auus U QyHkuMonnpoBanue DBM; cetn DBM u TesieKkOMMYHHMKALIMK; TEOPHS CHCTEM
U CUCTEMHBIH AHAJIU3; TEOPHs aBTOMATHYECKOro YripaBJICHHS KOMIIbKOTEpHAas rpadmxa; aBTOMAaTHU3aL s KOH-
CTPYKTOPCKOr'O M TEXHOJIOTHYE€CKOIro MPOCKTHPOBAHHUA, pa3pa60T1<a CHCTEM aBTOMAaTH3HPOBAHHOI'O MMTPOEKTH-
pOBaHMs.
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2. Conepixanue nporpamMmsI

Hacrosmas nporpaMmma 0XBaThIBaeT OCHOBOIIOJIATAIOIIKE Pa3Ieibl CIIEAYIOMMX IUCIMILIAH:
MareMaTHKa, MaTeMaTHYECKHH aHaIn3, IMHEeHHas anreOpa, YUCIeHHbIe METOIbl, HHpOpMaTHKa, (u-
HAHCOBBIN aHaJIM3, BEIYUCIMTEIbHAS MaTeMaTHKa,; MaTeMaTHYECKOe MOJEIMPOBaHUE; IPOrPaMMH-
pOBaHHE Ha A3bIKaX BHICOKOTO YPOBHS; 00BEKTHO-OPHEHTHPOBAHHOE IIPOrPAMMHPOBaHuUE; 6a3bl JaH-
HBIX; CTPYKTYPBI H alrOPUTMbI 00pabOTKH JaHHBIX; (GUHAHCOBBIM aHAIM3, OpraHu3anus U GyHKIH-
onupoBanue IBM; cetn OBM u TeleKOMMYHHUKALMH; TEOPHS CHCTEM U CHCTEMHBIN aHAJIU3; TEOPHs
aBTOMATHYECKOTr0 YIIPaBJIEHHUs; KOMIIbIOTEpHAs Ipaduka; aBTOMaTH3alUs KOHCTPYKTOPCKOTO U TeX-
HOJIOTHYECKOr0 MPOEKTHPOBAaHMUs, pa3paboTka CHCTEM aBTOMATH3MPOBAHHOTO MPOEKTHpOBaHHs. B
paMKax Hay4HOM CIENMaIbHOCTH 10 Hay4yHOH crienuanbHocTH 2.3.1 « CucTeMHBII aHaH3, yIipaBJie-
HHE ¥ 00paboTka HHpopMarHu». Tak xke COIEPIKHUT CIUCOK PEKOMEH LyeMOM JIHTEPATYPHI, PEKOMEH-
nyemble HTEpHET-pEeCypCHI.

2.3.1 Cucmemubuiit ananus, ynpasienue u oopabomka unpopmayuu

Mamemamuxka

HuddepennuansHoe ucurciaenne. OCHOBHBIE TeOpeMBbl AU (PEePEHIIHATBHOIO UCUHCIICHHS:
teopema Posuis, Jlarpanxka u Komu o KOHEYHBIX HpHpalneHusx; jokaabHas (opmyna Teitiopa;
ACHMMIITOTHYECKHE PA3JIOKEHHUS dJIeMEeHTapHbIX (yHKumit; ¢popmyna Teitopa ¢ ocTaTouHBIM wie-
HOM; IIpUMeHeHHE AU} epeHIINaTBHOrO HCYUCIICHHS K HCCIIEI0BAHMIO (DYHKIHIMA, TPU3HAKH [TOCTO-
SIHCTBa, MOHOTOHHOCTb, 3KCTPEMYMBI, BBIYKJIOCTh, TOUKH Neperuda, pacKpbITHE HEONpee/IeHHO-
CTeH, reOMETPUYECKHE TIPHIIOKESHHUSI.

Hurerpanproe ncuncnenue. Onpenenenysiit nTerpan Pumana no orpesky. CyiiecTBoBaHue
uHTerpajia. MHTerpupyeMocTs HenpephIBHOM (QYHKIMH; HHTETPHPYEMOCTh OrPaHHYEHHON ()YHKIIHK
C KOHEYHBIM YHMCJIOM TOYEK pa3peiBa. HTErpupyeMocTh MOHOTOHHOM GyHKIHH. TeopeMsl 0 cpe-
HEM 3HA4YE€HUH HHTErpaja. 3aMeHa IIEPEMEHHOT0 B ONpeielieHHOM HHTerpaiie. @opMyiia HHTErpupo-
BaHus 110 yacTsaMm. @opmyna Hetotona-JleitGuuma.

JnpdepenipyeMoctb QyHKIMNA HECKOIBKUX MepeMeHHbIX. YacTHble mpou3BoaHbie. [To-
Hbli muddepeniman. Jlocrarounoe ycnosue qupdepeHuupyeMocTu. JlocTaTouHOE YCIOBHE PABEH-
CTBa CMEIIAHHBIX MPOU3BOAHLIX. Popmyina Teinopa. JlokanbHbIi SKCTpEeMyM; HEOOXOAUMOE H JI0-
CTaTOYHOE YCJIOBHS JIOKAJIBHOIO 3KCTpeMyMa. TeopeMbl CyIecTBOBaHHSI, HEMPEPBIBHOCTH, audde-
PEHIHPYEMOCTH HESIBHON (YHKIMHU. YCIOBHBIA JIOKAJIBHBIA SKCTPEMYM; METOJ HEOIPEIEICHHBIX
MHOXHUTeNeH Jlarpanxka.

YucioBele pabl: CXOAMMOCTD M CyMMa YHCIIOBOTO psijia; Kputepuii Koy npusHaku cxo/u-
moctH Jlanambepa, Komu, nHTErpaibHbIi NpH3HAK CXOAMMOCTH, Npu3HaK Jleiibuuna; abcomoTHas
U yCJIOBHAs CXOAMMOCTh. DyHKIMOHAIBHBIE MOCIENOBATEIbHOCTH U PSJIbl: paBHOMEPHAs CXO/[H-
MOCTb; IPU3HAKH PABHOMEPHOH CXOIUMOCTH; TEOpEMa O MpPEJEIbHOM IepPexo/ie; TeopeMa O Herpe-
PBIBHOCTH, MOYJIEHHOM MHTETPUPOBAHUH U IU(DPEpEeHIIUPOBAHUH; CTETIEHHBIE PSJIBL.

Jlunelinple MpocTpaHCTBa M MX MOANpOCTpaHcTBa. basuc, pasmepHocts. Teopema o paHre
matpuibl. CucTeMbl TMHEHHBIX ypaBHeHuit. Teopema Kponekkepa-Kaneu. Bununeiinbie u kBaj-
paTuuHble GOPMBI B THHEHHBIX npocTpancTBax. [IpuBeneHne KBapaTuaHbX GOPM K HOPMATLHOMY
BHy. 3aKOH HHepIUH. JInHelHHbIe 0TOOpaXeH s B IMHEHHBIX IPOCTPAHCTBAX.

CobcTBeHHBIE BEKTOPHI M COOCTBEHHbIE 3Ha4YeHHsL. [[puBeIeHne MATPHUIIBI IMHEHHOTO onepa-
TOpa K XOpJaHOBO# (opme.
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HMuddepennnanbabie ypaBHEHHS IIEPBOro nopsiaka. Teopema CylecTBOBaHHUs U €MHCTBEH-
HOCTH pereHus 3aaa4u Korm.

Jluneiinpie cucrembl. Onpenenutens Bponckoro. Teopema Jlnysuiuis. Meto)1 Bapuaiyu 1mo-
CTOSHHBIX. CHCTEMBI JIMHEHHBIX YPABHEHHUH € MOCTOSHHBIMH KO3 duuueHTaMu. Y CTOHIHBOCTD I10
JIsmyHoBY, acuMITOTHYECKAs YCTOHYMBOCTD. Y CTOMYMBOCTD JIMHEHHBIX cucTeM. Teopema 06 ycToii-
YUBOCTH 110 NEpBOMY NpubImkenuro. JInneitnsie quddepeHnnanbHbe ypaBHEHHUS B YACTHBIX MIPO-
M3BOIHBIX BTOPOIO MOps/IKa, uX knaccudukanus. 3anava {upuxie 1s ypaBaenus Jlamaca.

CoObiTHs 1 BX BeposATHOCTH. OTpe/ieNIeH sl BEPOATHOCTH COOBITHI: TEOPETUKO-MHOKECTBEH-
HOE, KJIACCHYECKOE, CTaTHCTHYECKOoe, akchoMaTuka KonmMoroposa. Y ciioBHas BeposSTHOCTh. He3aBu-
cumble coObITUs. POPMYIIBI TOJTHON BEpOATHOCTH U Baiteca. CxeMbl HE3aBHCHMBIX MCIbITaHuUi Bep-
HYJUIH, aCHMIITOTHYECKHE (OPMYIIBbI JUI BBIYHUCIICHHS OMHOMHAIBbHBIX BeposTHocTed (Myaspa-
Jlannaca, ITyaccona). CiyuaiiHble BenuuuHbL PacrpesesieHus ciydalHBIX BEJIHYMH; JHCKPETHOE
pacrnpeziesieHie, abCoMIOTHO HeNpephIBHOE pactpeneneHne. OyHKIHUS pacrpeieieHuss U ee CBOM-
crBa. [lnoTHoCTH pacnpenenenus. YncnoBbie XapakTEPUCTHKH CIIy4alHON BEIMYHMHBL: MAaTeMaTHye-
CKO€ OXH/IaHHe, IUCIIEPCHsl, KOBapuanus, KoaQGUuueHT koppensuuu u ux cBoictsa. Kiaccuyeckue
pacnpenenenus: bepuyim, 6unomuansHoe, Ilyaccona, paBHOMepHOE, HOPMAJIbHOE U MOKA3aTelb-
HOe. MaprunaipHble 3aKOHBI pacnpesiesienus. HauanbHble B IeHTpaIbHble MOMEHTHL. I'ayccoBcKoe
pacnpezeieHre (0JTHOMEPHOE H MHOTOMEPHOE) U paciipe/ie/ieHUs], CBSI3aHHbIE C HUM: PacIpe/ieieHIe
Creioznenra; pacnpenenenne @umepa. OyHKIHHE OT CIyYalHBIX BEJIMYMH. BHIBI CXOAUMOCTH T10-
CJIEZIOBATEIbHOCTH CTy4aiHbIX BEJIMYMH. 3aKOH O0NbIIUX yncel; TeopeMbl YeObesa u bepHyuim.
LlenTpansuas npenensHas Teopema. Kosduiment koppensiuun. [Tonstae ciydaiiHoro npouecca.
Knaccudukanus caydaitnsix npoueccoB. CraioHapHble CliydailHbIe poiecchl. I'ayccoBekmit cra-
[MOHAPHBIH Mpornecc. Dproaundeckue npoueccsl. Koppensiuonnas reopus. CrieKTpalibHOE pasjioke-
HHE CTallMOHApHBIX IpoueccoB. Kanonuyeckoe pasnoxenue ciaydaitubix Gpynkimii. [lermn Mapkosa.
Mapkosckue nponeccel. HenpepsiBublii MapkoBckuii npouecc. Ypauenue Konamoroposa. OjHo-
poansii npouece Mapkosa. Pemenue ypasuenust Konmoroposa uist mpocTeiimux cirydyaes.

DNIeMEHTBI TEOPHH OlIEHUBaHM. MeToI MaKCHMAaILHOTO TIpaBono106us. Hepasencrso Pao-
Kpamepa. MeTosl nocTpoeHHs JOBEPHTEIBHBIX HHTEPBAIOB. [IpocThie U ci10XkHBIe rHnoTe3sl. [1po-
Bepka Henapamerpudeckux runore3. Kpurepun cornacus: Konmvoroposa, [Tupcona.

DJIEMEHTBI PErPECCHOHHOTO aHau3a. JInHelHas MO/IeNlb B PErpeCCHOHHOM aHanu3e. MeTos
HaWMEHBIIHUX KBapaToB. OLEHKa napaMeTpoB JIMHEHHOH Moen. OLeHKa TOYHOCTH JIMHEHHBIX MO-
AeNieii ¥ IpoBepKa X aziekBaTHOCTH. OmnpesieNieHie 3HauuMOCTH Koo duuuenTos. [IpumeHenue me-
Toaa MonTe-Kapso npu pemeHnn craTucTHYeCKHX 3a1a4. MoJeIMpOBaHKE CIIyYaifHBIX BEIHYUH U
BEKTOPOB C 3a/laHHBIMH 3aKOHaMH pacrnpejeneHus. O0mue MeToapl MOAETUPOBAHKS CITy4ailHbIX
IIPOLIECCOB.

Yucnennvie memoowi

[TocranoBka 3agaun [U1s YHCIIeHHOTO petrerns Ha DBM. [IpaBuia npubIMKEHHBIX BBIYHC-
nenui. [TorpemnocTs BeruMC/IeHHs 3HAYeHUH QyHKUMM. UUCIEHHOE pellleHHe JIMHEHHBIX U HEJu-
HEHHBIX CHCTEM ypaBHeHHH. OCHOBHBIE MOHATHS, MeTO/ ['aycca, METO IPOCTON MTEPALIMH, METO.
Hetorona. MnTepnonsiuoHHbIi MHOrowieH B ¢popme Herotona u Jlarpaska. MeToa HaMMeHbIIHX
kBazpaToB [Ipubimxennsie BhruMClICHHs 3HaYeHui QyHKumi. [IpubimkeHHoe pemenne 06BIKHO-
BEHHBIX AU depeHimanbabx ypaBHeHui. 3agada Kown. Mertox Diinepa. Meron Pynre -Merton
Anamca. HayanpHble MOHATHS O YHCIIEHHOM PELICHUH KPAaeBhIX 3a/1ay Ui 0ObIKHOBEHHBIX JIY (10-
CTaHOBKa 3a/1a4¥, METOJ| KOHEYHBIX Pa3HOCTEH, METO/ NPOroHKH). YHCIEHHOE MHTErpUpOBaHHE.
HucenHoe peleHne ypaBHEHHH C YaCTHBIMH NPOHU3BOAHBIME. CETOYHBIE METO/IbI PELICHHS 3a/1a4
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MuHucTepcTBO Hayku 1 Bbicwero obpa3oBanus Poccuitckon ®eaepaunu.
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of L MporpamMMma BCTynUTENIbHbIX UCNbITAHMH B aCnMpaHTypy

Pocom b.H.Ensuma HayuHas cneymnanbHocTb — 2.3.1 «CHUCTeMHbI} aHanns, ynpasaeHmne m o6-

paborka mHgopmaynmn»
cTp. 6 n3 26

Mmaremathyeckoi gusnku. Meroz cetok u 3amava Jupuxie. MeToa MpOroHKHM Jijisi ypaBHEHHs Tell-
JIONIPOBOIHOCTU. MeTo]1 KpUBOJIMHEHHOM CETKH.

Mamemamuueckoe mooenuposanue.

IToHATHSA O CHCTEMHOM MOAXO0/IE, CHCTEMHOM aHAIN3€e. BhlieeHnue CHCTEMBI B3 CpPeIbl, OTIpe-
AeneHue cucteMbl. CHCTEMBI M 3aKOHOMEPHOCTH MX (DYHKIMOHHPOBAHHS M Pa3sBHTHs. YIIpaBJise-
MOCTB, JOCTH)KUMOCTB, yCTOHUUBOCTh. CBOMCTBA CHCTEMBI: 1I€JIOCTHOCTH U YWIEHUMOCTD, CBA3HOCTD,
CTPYKTYypa, OpraHu3alus, UHTerpUPOBAHHEIE Ka4eCTBa.

Mogenu cucreMm: craruyeckue, AMHAMUYECKHE, KOHIIENTYaIbHBIE, TONOJOTHYECKHE, (hopma-
JIM30BaHHbIe (Ipouexyphbl GopManu3anuu Mozeneil cucreM), HHGOPMAIMOHHEIE, JIOTHKO-TMHIBH-
CTHYECKHE, CEMaHTHYECKHE, TEOPETUKO-MHOKECTBEHHBIE U JIp.

OCHOBHBIE METOOJIOTHYECKHE IPHHIIKIIBI aHAIHM3a CHCTEM. 3aJauyd CHCTEMHOIO aHaJIM3a.
Poinb yenoBeka B peleHuy 3a1a4 CACTEMHOIO aHAJIU3a.

OcHOBHOE Ha3HAUYEHHE MaTeMaTHYECKUX MOJIeel B HayYHBIX HCCile0oBaHusaX. VX npuMene-
HHE [P MPOCKTUPOBAHMH M aBTOMaTHU3aLuu. TpeboBaHus, IpebABIIIEMbIE K MATEMATHYECKHM MO-
nensM. Mepapxusi MareMaTH4ecKHX Mojelieid. YPOBHH MOJENEH MO CIOXKHOCTH M Ha3HAYEHHMIO.
[IpesncraBienus 0 KOHIENTYIbHON, SBPUCTHYECKON M MAaTeMaTHYECKOM Moesu. Panru Heompee-
JICHHOCTEW MaTeMaTHYECKOI0 ONMCAaHHUs M NMIPUHIMII UX PacKpBITHA B mpolecce nocrpoenus. Kiac-
cuduKanys MaTeMaTHYECKUX Mojenei. MeToIbl IOCTPOEH s MaTeMaTHYECKHUX MO/IENIEH, IeTepMHU-
HHPOBAHHBIC, CTATUCTUYECKHUE U KOMOMHMPOBAHHBIE MOAXO/BI IPU MOCTPOCHUH MaTeMaTHYECKHX
mozenei. Tononorus Mozenei, CTpyKkTypHasi ¥ mapameTpudeckas uaeHTHGuKamus. JlerTepMuHEpO-
BaHHbIE MOJIe/H. OOIuKe NPUHIMIIBI MOieTHpoBaHUs. CHCTEMHBIN aHAIA3 UCCIIEAYEMBIX ITPOLIECCOB.
Brizenenune mozsenupyeMoro o6beKTa u3 cpe/ibl. JIeKOMIIO3HIMs ¥ arperaTupOBaHKE CJIOKHBIX MO-
nener. Onpenenenue xapaktepa (yHKIHOHAIBHBIX CBsi3el. MeTO/bl BBISBJIEHHS CYIIECTBEHHBIX
(akTopoB. OCHOBHBIE ATalbl IOCTPOCHUS MATEMATHYECKUX MOJIENIEH, TOMOIOTUs, CTPYKTypa U Ia-
pamerpsl Mozieneii. Ilapamerpuyeckas uaeHTuduKanus. Mojens 06GbEKTOB ¢ COCPEIOTOYECHHBIMHU 1
pacrpe/ieieHHbIMU napameTpaMu. O JHOMEpPHBIE U MHOTOMEPHBIE JIMHEHHBIE H HEJIMHEHHBIE MOJICITH.
DyieMeHTapHble MAaTEMAaTHYECKHE MOJENH B MEXaHHKE, THAPOJMHAMHKE, JIEKTPOJAUHAMUKE. Y HH-
BEPCAJIbHOCTh MaTeMaTHYECKUX Mojeseil. MeToIpl MOCTpOCHHUsS MaTeMaTH4YeCKHX MoJeleil Ha oc-
HOBE (yHIaMEHTAIBHBIX 3aKOHOB MPHPO/IbL. BapHaloHHbIE IPUHIMIIEI TIOCTPOECHUS] MaTeMaTHye-
CKHMX MoJie/ie MeToibl HccleloBaHusl MaTeMaTHIeCKHX Mojieliel. Y croiunBocTh. [IpoBepka anex-
BaTHOCTH MaTeMaTH4YECKUX Mojienieii. MaTeMaTHYeCKHe MOJIENIH B CTATHCTHYECKOH MEXaHUKE, KO-
HOMHKE, OHONIOruH. MeTo/ibl MaTeMaTHYeCKOTr0 MOJETHPOBAHUS H3MEPUTEIbHO-BBIYUCIHTETBHBIX
cucreM. 3a/1auy peAyKIUH K HaeaabHoMYy npubopy. CHHTE3 BBIXOAHOTO CHIHAJIA MIEAIBHOTO MPH-
Gopa. IIpoBepka afeKBaTHOCTH MOJIEIIH H3MEPEHHUS M aJIEKBATHOCTH PE3yIbTaToB peayKimu. CraTu-
cTHYecKoe MoJenupoBanue. Meron Monre-Kapino. Meroibl reHepanuu CirydailHbIX YUCell C 3a/1aH-
HBIM 3aKOHOM pacnpeeieHus. MeTopl IlaHupOBaHus dKcriepuMenTa. [IpuMepsl HCIOJIb30BaHUS
CTATHCTHYECKHUX MOJEJIEH U1 MOJAEIUPOBaHHS (PU3MIECKHX M TEXHHYECKHX CHCTeM. MIMHUTAIMOH-
HO€ MOJIeJIMpOoBaHKe. MaTemMaTu4yeckue MOJIEH JUCKPETHBIX MPOLECCOB. MareMaTHyecKHe MO/IEIH
MOJICJIMPOBAHMS HETPEPHIBHBIX NPOLECCOB. JMCKPETHO-HENPEPBIBHBIE MOJEH IPOLIECCOB. AJIro-
PHUTMBI HMHUTALIHOHHOI'O MOZEIUPOBaHUs. KOMIIbIOTEpHBIE TEXHOJOTHH MAaTEMATHYECKOTO MOIEIH-
poBanus. MysbTHareHTHbIe cucTeMbl. Kitaccudukanus apxuTekTyp My IbTHAreHTHBIX cucTeM. [1po-
IPaMMHBIC CUCTEMbI HMUTALIMOHHOIO MOJIeIMpoBaHusl. CUCTEMBI MOANCPHKKH NPHHITUS PELICHUN.
CucreMpl IMHAMHAYECKOTO MOJICTMPOBaHKs CHTyanuil. CUTyallHOHHOE yIIpaBlICHHUE.

IToctpoenue mozenelt Ha OCHOBE (PHU3UYECKOTO M (PU3UKO-XMMHYECKOTO aHAIH3a SIBJICHHIA.
[IpuMepsl IpUMEHEHHST TEPMOAMHAMMUYECKOTO MOAXO0/a Ul TOJy9eHHs MOJENEH 3JeMEHTapHbIX
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3BEHbEB MAaTEMaTHYECKUX Moieliel. MoznenupoBaHue 00BbEKTOB ¢ pacipeieleHHBIMHU ITapaMeTpaMHu.
IIpumMeHenne MeTo 1a 2JIeMEHTapHbIX 3BEHBEB, IPUHIMIIBI OTIPE/IEICHUS B3aUMOICHCTBIN MEX/Ty 30-
Hamu. TepmoaHaAMUYECKHI TOXO0/] K HOCTPOCHUIO MOJIEEH B YACTHBIX NPOU3BOAHBIX. O6006IIEH-
HO€ ypaBHEHHME B YaCTHBIX IIPOM3BOIHBIX /ISl OOBEKTOB C pacrpe/ie/ieHHBIME napameTrpaMu. J{uHa-
MHY€ecKas, KOHBEKTHBHAs, paJiHallMOHHas ¥ IPaJIMEHTHAs COCTABJISIONIHE 0000IEHHOT0 YpaBHEHHUS,
OCHOBHbI€ TlapameTpsl. IloctanoBka 3anaun uaeHTHUKanunu. DTansl pemenus. [lonsTre o Heaan-
THBHOM ¥ alanTUBHOU uaeHTHGHKanuu. [TapameTpuueckas crarucTuyeckas uaeHTudukarms. Onpe-
JCJICHHE CTaTHYECKMX XapakTepuCcTHUK. CTaTUCTHYECKHEe MOJeNH B (popMe ypaBHEHHS PErpecCHH.
Bonpockl opranu3anuy nacCHBHOTO 3KCIIEPUMEHTA: BHIOOP YaCTOThI 00beMa JaHHbIX, YYET IMHAMH-
YECKUX CBOMCTB 00beKTa. [1oHbIH (PaKTOPHBIH 3KCIIEPUMEHT.

Maremaruyeckuii anmapar perpecCHOHHOrO aHaim3a. I10CTaHOBKa 3a/a4yd, MPEANOCHUIKH
NPUMEHEHHs M HJIeH MeToJa HaumeHbmuX KBajaparoB (MHK). AnroputM MHK. Ouenka koaddu-
LMEHTOB perpeccud. IIpoBepka rumoTesbl 0 paBeHCTBE TEOPETHUECKHX KOI()(DHUIIMEHTOB perpecCchu
3apaHee 3a7aHHOMY 3Ha4eHHI0. [IpoBepka runore3sl 06 aZeKBaTHOCTH MPEACTABICHHS PE3YILTATOB
9KCIIEPUMEHTAa YpaBHEHHEM perpeccui. Jlucnepcus npeacka3aHHbIX 3HAY€HHM BBIXOAHOM ()YHKIHH.

Onpenenenne TMHAMHYECKUX XapaKTepHCTUK. M eHTH()HUKAIMS HA OCHOBE METOJIOB OLICHH-
BaHus1. OCHOBHBIE METO/IbI OLICHHBAHUSI TapamMeTpoB. OLEHUBAHKE 10 METO/Iy HAMMEHBLINX KBa/[pa-
TOB. MapkoBckue oneHkd. OIEHKH MO METOAy MakKCHMAaIbHOTO Ipasaononobus. BaiiecoBckue
oueHkH. PexyppenTHble MeTozbl oleHUBaHHs. OLEHHBAHHE TAPAMETPOB U COCTOSHHS OOBEKTOB.
®unbrp Kanmana-beiocu. OlHOBpeMeHHOE OLIEHHBAHKE TAPAMETPOB M COCTOSHMM. MeTo 1bl KBa3H-
JIMHEapHU3allMd ¥ MHBAPHAHTHOTO TIOTPY)KEHHS.

Metoas! naeHTHGUKAINM C HACTpPAHBAEMBIMH MOZEISAMH. BUibl MOieliel - aHAJIOTOB JIMHA-
MHYECKUX 00bEeKTOB. CTPYKTYpHBIE CXEMBbI HICHTU(GHUKAIIMK C IPHMEHEHHEM MOJIEJIEH - aHAJIOTOB.
Cas3p mpolecca HaCTPOMKH C XapaKTEPUCTHKaMH BXOJHOIO CHUTHANA, YCJIOBHS HE3aBUCHMOCTH
HacTpoeK KoapduimenToB. Buabl npubmmkeHus Mozienel K 06beKTy. AJIrOPHTMBI HACTPOUKH MO-
neneii - ananoros. [IpuMeHeHne NONMHBIX (MMHTAIMOHHBIX) Moieliei npu uaeHTuuKauu. OCHOB-
HbIE 3TaIbl HACHTU(PHUKALIMK TIPH IPUMEHEHHHU BBIYUCIIUTEILHOTO SKCIIEPUMEHTA.

Bulyucnumenvnvle ancopummol u skchepmuble cucmembl

Berunciurensubie anroputMel. [Tonstue anroput™a. [Ipumepsl (METO BUJIKH, METOJI HTEPa-
uui, Mero HerotoHa). AropurMudeckas HOrperHoCTb. THIIbI BBIMUCIUTEBHBIX poLeccoB. Ure-
PaLMOHHBIE AITOPUTMBL. AJITOPUTMBI IIPU UCII0NIL30BaHMH MeToia MoHTe-Kapio. Metoisl perneHus
HHTErpo-1uddpepeHnManbHbIX ypaBHEHHH - MOZIesiel 00BEKTOB ¢ pacipe/ie/IeHHbIME lapaMeTPaMH.
30HaIBbHBIN METOI, KOMOMHUPOBAHHBIA METO KPyTHOM 1 Mejkoi cetku (JI3Y - YIIU-JI meton). Me-
T0 MonTe-Kapiio B nmpo6iieMe pelieHnit ypaBHEHHIA IIEPEHOCA M €r0 HCIIOIb30BaHUE B 30HATHHOM
MeTOJIe. YUeT CeNeKTHBHOCTH H3iTy4eHus. OnpezeneHue JOKaIbHbIX XapaKTepucTHK. TeopeMsl u
arcna noxobus. Macmraber nono6us. I'omorenusie ¢pyuxuun. [Tonstue 06 u3oMoppu3Me, romo-
mop¢usme, ananoruu. Teopembl moxo6us. Yucia nim Kputepur noa06Hs, yCIOBHS OJHO3HAYHOCTH.
SBnenus aBromonensHoCTH. ITofo6ue cnoxubx cucreM. [logo6ue croxacTuueckux cucteM. [1pu-
MEpbI NOJIyYCHHUS U UCIIOJIb30BAHUS KPUTEPUAIBHBIX YPaBHEHHH (DJIEKTPHYECKHE SABJICHUS, THAPO-
AMHAaMHEKa, TernioooMer u ap.). Knaccuduxanus anroputmos. ®akTopHblii aHanu3 (€14 U 3a1a4H;
XapaKTepUCTHKa; MoJeNb (akroprHoro ananmusa B.B. HamumoBsa; anroput™ daxrtopHoro anammsa).
Hcnonb3oBanne MeTOIa PaHrOBOM KOPpEJIALMK TIPH TIPOBEAEHHH (PaKTOPHOTO aHanu3a. Mcnons3o-
BaHHE METO/Ia CITy4aiHOro GasaHca NpH MpoBeAeHHH (PaKTOPHOro aHaIM3a. AJITOPUTMBI BEIGOpa Ga-
30BOr0 BapuaHTa (IOCTaHOBKa 3aiaud). Vcmosnb3oBanue MH(OPMAIMOHHO-JIOTHYECKHX MOJeei
npu BbIGope 6azoBoro BapuanTa. Mcrosb3oBaHne METO/A SKCIIEPTHBIX OLIEHOK U TEOPHH BHIGOpA IIPH
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BbIOOpe 6a3oBoro BapuanTa. Mcnosnp3oBaHue BeCOBBIX KO3()(HIMEHTOB NpU BeIGOpe 6a30B0Oro Ba-
pHaHTa.

OcHOBHBIE pa3/ielbl TEOPHU M NPHIOKEHHH MCKYyCCTBEHHOrO MHTEUIeKTa. ONUcaHue U 10-
CTaHOBKa 3a/1a4d. 3a/laud B IIPOCTPAHCTBE COCTOSHUIM, B pocTpancTBe nenei. Knaccudukanus 3a-
Jla4 10 CTETIEHH CIIOXKHOCTH. JInHelHbIe anroputmel. [ToMHOMHATBHBIE aIrOPUTMBL. DKCIOHEHIIH-
aJIbHBIC AJITOPUTMBI.

OxcneprHble cucteMsl (IC): KnaccuuKanusi, IPUHIUIBI IOCTPOEHHS; apxuTekTypa IC, pe-
UMbl pabotel DC; MeTonosorus nocrpoerust IC (MOHATHE HHCTPYMEHTApHs, KIacCH(pUKAIMs MH-
CTpyMeHTapusi, 3Tansl paspaborku IC, craqun IC u uncTpymentapues). [IpencraBienue 3HaHHM B
OC: ocHOBHBIE MOHATHS, cocTaB 3HaHKU DC, KiaccupuKalys 3HAHUI C TOUKH 3peHHs NPO6IEMHOM
obnacTu, knaccupuKanys 3HaHUM ¢ TouKH 3peHus apxutekTypbl IC. [Ipencrasnenue 3uanuii B IC:
OpraHu3anus 3HaHWH (OpraHu3anys 3HAHUH 110 YPOBHSAM MPEICTABICHUS U 110 YPOBHSIM JETAIbHO-
CTH, OpraHu3alys 3HaHui B pabouel maMsATH, opraHu3alys 3HaHui B 6a3e 3Hanwii). Mojenu npej-
craiieHus 3HaHui B OC: K1accupuKanys; Joruueckas MoJielib; MPOAYKIIMOHHAS MOJIENb; CHCTEMBI
BBIBOJIA, YIIpaBjiseMble 00pa3amMu; ceMaHTHYeCKast MOJIENb; (ppeiMBl.

BbrauciuTenpHbli oxcniepuMenT. [IpHHIMIBI TPOBEICH S BBIYMCIIUTEHHOTO SKCIIEPUMEHTA.
Wccenenosanue onepanuii ¥ 3aa4i HCKYCCTBEHHOTO WHTEIUIEKTa. MH(pOpPMALMOHHBIE MIPOLIETYPHL.
Pacniosnasanue o6pa3oB. Teopernyeckue acnekTsl H3BieYeHus 3Hanui B DC: cTpaTeruu nojy4eHus
3HaHU# (mosyyenue, GopMupoBaHHe, H3BIEYECHHE); ACIIEKThI IPOLEAYPhl H3BJIeYEH s 3HAHUM (TICH-
XOJIOTHYECKHM, INHTBUCTHYECKHH, THOCEOJIOTHYECKUI ). MeTo 16l M3BJICYCHUS 3HAHUMN: KJIacCH(pUKa-
IHsl, XapaKTepUCTUKa MeTO0B. Mcrnoabp30BaHne HKCIEPTHBIX METOJIOB M HCKYCCTBEHHOI'O HMHTEI-
JIeKTa B aBTOMATU3MPOBAHHOM YIPaBJIEHHH: SKCIIEPTHBIH METOJI, palliOHAIbHAS METOAMKA IPOIle-
Zypbl 9KCTIIEPTHOTO OLICHUBAHUS, XapaKTEPUCTHKH TPyl SKCHEepToB. Mcnonb30Banne 3KCIEPTHRIX
METOJIOB M HCKYCCTBEHHOI'0 MHTEJUIEKTa B aBTOMAaTH3HPOBAHHOM YIIPABJIEHUH: &JITOPUTM 00paboTKH
pe3yJIbTaTOB 3KCIEPTHOrO OLEHHBaHHs OOBEKTOB; METOIMKA OIPEAETICHUS AUCTIEPCHOHHOTO KO3g-
(unmenTa KOHKOpAALMH; AITOPUTM PabOThI TPYIINBI yIPABJICHHUS.

Onwucanue Moaenu oObeKTa ¢ HCIOIb30BAaHHEM HEYETKOM JIOTMKH. DKCIEPTHBIA CHHTE3 He-
YETKHX YNPaBJIAIOMHX Bo3JAeHCTBHH. [IoHATHE QYHKIMH NMPHUHAUIE)KHOCTH, JIMHIBUCTHYECKOM IIe-
PEMEHHOM.

Komnviomepnuvie mexnonozuu 0bpabomxu ungopmayuu

Onpenenenue u obmas Kiaccupukarms BUA0B HHPOPMAIMOHHBIX TEXHOJIOrHI. Moenu, Me-
TOJBI U Cpe/ICTBa cOOpa, XpaHEeHHsl, KOMMYHHKAIlUK U 00paboTKH MHPOPMAIIMH C UCIIOIE30BAHUEM
KOMIIBIOTEPOB.

Annapatnoe u nporpaMmuoe obecniedenue (AITO). [TonsTre namMaTH, BUIbI KOMIIBIOTEPHOM
namsatd (ROM, RAM, CMOS, FLASH, CACH-namsTh). AnmnaparHble npepbiBanus. [Ipuopurer
npepbiBaHui. 3anpeT ¥ MacKMpoBaHHe anmapartHbiX npepbiBanuid. Ckan, ASCII u pacmupeHHbIi
KOJ. YcTpoicTBO, paboTa M OpraHU3alys MaMsITH HAKOIUTENEH Ha MArHUTHBIX JUCKax. VX OCHOB-
HbI€ TEXHUYECKHE XapaKTepUCTUKU. PaboTa ¢ ¢pu3nyueckuMu u JIoruyeckuMu cekropamu. Haznave-
HHE W paboTa BHIEOKOHTpO/UIEpPAa M MOHHTOpA. VX OCHOBHBIE TEXHMYECKHE XapaKTEPHUCTHKH.
Hacrpoiika BuaeopexumMa U BHACOCTPAHUIBL. Y CTPOWCTBO U OPraHM3alys NaMsATH Ha ONTHYECKUX
nuckax. OCHOBHBIE TEXHHYECKHE XapaKTEPUCTUKU AMCKOB W NpUBOIoB. TpeGoanus k AITO. Oc-
HOBHBIC napamerpsl U Kiaccupukanus OBM. Pexumsr ¢pyukuuonuposanus BC. Kiaccudukanus
napasensHbix 9BM. Konseiiepursie BC. Bekropusie (MaTpuunbie) BC. Muoronponeccopasie BC.
Cucremsl ¢ HeoHOPOHBIM ocTynOM K mamsita (NUMA). Kinacteprsie cucremsl. ITpon3BouTes-
HOCTh IapaJuleIbHBIX BBIYHCITHTENLHBIX cHcTeM. CTpyKTypHas cxema npoieccopa. [Ipoueccopsi ¢
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cokpaiieHHbM Habopom koman (RISC). CnennanmusupoBannbie npoueccopsl. Hasnauenue, napa-
METpBI U KiaccupuKaims apu(METHKO- JIOTHIECKHX YCTPOUCTB. MUKPOIIPOrpaMMHOE yIIpaBIICHHE.
[IpuHUMNBL AEHCTBHS YNPABIIAIOIIAX aBTOMATOB C XPAaHUMO# B IAMSTH U XKECTKOH JIOrHKoii. Bapu-
AHTBI pean3allii CUCTEMBI NpephiBaHui. OOIue cBeIeHHs U KIacCH(pUKAIUS YCTPOUCTB MaMSTH.
Wepapxuueckas cTpykTypa mamstd OBM. YpoBuu ksm-namsta. OnepaTHBHBIE 3aOMHHAIOIIHE
ycrpoiictsa (3Y), pa3HOBHAHOCTH, 0COOEHHOCTH, PEXXMMBI PaGOTHL.

[lonsitue nupopmanronHoi cucTemsl, 6anku u 6a3bl JanHbIX. Jlornyeckas u Gpusngeckas op-
raHu3auus 6a3 naHHBIX. MoJenM NpeacTaBlIeHUs JAHHBIX, apXMTEKTYpa M OCHOBHbIE (YHKIHH
CVYB/I. Pacnipenenennsie BJI. [Ipunuunuababie 0cOGEHHOCTH M CPaBHUTEIBHBIE XapaKTEPUCTHKH
(paitn-cepBepHOi, KITMEHT-CEPBEPHO K HHTPAHET TEXHOJIOTHIA pacnpeieieHHOM 06paboTKHU JaHHBIX.
Pensiponnslii moxxon x opranusanuu BJ1. basucHele cpecTBa MaHUIY TMPOBAHHS PEIAIMOHHBIMH
JaHHBIMH. MeTO/IbI MPOEKTHPOBAHHUS PEJAIMOHHBIX 0a3 JaHHBIX (HOpPMAaIM3allus, CEMAaHTHYECKOEe
MoJieTipOBaHue NaHHbIX, ER-auarpamMmer).

S3piku nporpammupoBanus B CYBJl, ux knaccuduxauus u ocobennoctd. CTaHaapTHbIH
s13bIK 6a3 nannbix SQL. INepcrnekruBHble KoHIEnmE noctpoenus CYB]l (HeHOpMaIM30BaHHbIE pe-
nsunonHble b/I, 06beKTHO-OpHEHTHPOBAaHHBIE Oa3bI JAHHBIX H JIP.).

Knaccupuxkanus npuxiaasbix HHGopManuonusix cucreMm. Cranaaptel MRPII, ERP. ®ynk-
uun ERP- cucrem.

Ynpasnenue 6 coyuanvho-sxoHoMuseckux cucmemax

Tunosele CTPYKTYphbI CHCTEM YNIpaBIICHHS: JTHHEHHAs, (yHKIHOHAIbHAS, IPOrPAMMHO-1IE/Ie-
Basi, TMBU3HOHHAs, MaTpu4Has. OCHOBHbIE XapaKTEPUCTHKH KOPIIOPATHBHOM OpraHu3anuu u ¢op-
MHpOBaHHUE €€ cTpaTeruy. THIIbl OpraHu3aliii 0 B3aUMOICHCTBHIO C BHEIIHEN CPEION: MEXaHHUCTH-
4ecKui, oprannyeckuii. CTpykTypa ynpaieHus: KiaccuuKaius ynpaBieHIecKuX GpyHKIHIA, aere-
THPOBaHME, CTHJIb PYKOBO/ICTBA.

CoBpeMeHHBIE OPraHU3alHOHHO - IPABOBbIE (HOPMBI XO3SHCTBYIOIHUX CyOBEKTOB. BH/IbI X0-
3HCTBEHHBIX 00beIuHEHNH. MHCTpYMEHTBI BHY TPU(HUPMEHHOTO M CTPATErHYECKOTO IJIAHUPOBAHHUS
Ha MPOMBILUICHHBIX MPEANPHUATUAX, OTPACIAX U KoMIUIekcaX OCHOBHBIE CPE/ICTBA OPraHU3aIMU: HX
CYIIHOCTh U HazHa4yeHHe. COCTaB M CTPYKTYpa OCHOBHBIX cpeCTB. [IoHSATHE aMOpTH3ALIUH, €€ Ha3Ha-
YEeHHE U METO/Ibl HAYMCIICHUs B OyXraiTepckoM M 'HajioroBoM ydere. [Tokasarenu s dexTuBHOCTH
HCIIOJIb30BAHUS OCHOBHBIX cpeacTB. OGOPOTHBIE CpeICTBA OpraHM3alii. IKOHOMHYECKOE, COIep-
XKaHHe, COCTaB ¥ CTPYKTYpa 0OOPOTHBIX CPEACTB. YIIpaBiieHHe 00OPOTHBIMU CPEJACTBAMHU H IOKa3a-
TeNM 3QPEKTHBHOCTH HCIIONB30BaHUS 000POTHBIX CpeACTB. Pe3epBhl yCKOpeHHs 060pauMBaeMOCTH
00OPOTHBIX CPEJICTB OpraHU3ALHH

[InanupoBanye B OpraHu3alMy Kak OCHOBHAs (yHKIMs yrpasieHus. CHcTeMa MIaHoB B Op-
raHu3aunu. CyIHOCTh ¥ IPHHIMIIBI YIIPABICHAS: GUIOCO(HS BIACTH, OCHOBHBIE PHHIIMIIBI YIIPaB-
JneHus, OOBEKT yNpaB/ieHus, oKa3aTe/u ynpasieHus. CTparerus JAesaTelbHOCTH NPEANPUTHS: Bbl-
paboTKa, M aHAJIM3 CTPATErHH; KOHLEUS OPraHu3aluy IIPOU3BOICTBA.

[lousTre noructuxu. OCHOBHBIE MPHHIAIBI JIOTUCTAYECKOTO TOAX0/A K OPraHU3aIuy JIBH-
KCHHUs MaTepHaIoB U TOBapoB. Jloructrka cHaGXKeHHUs, MPOU3BOACTBA, TPAHCTIOPTUPOBKH, CKJIAIH-
poBanusi. MeTo/bl BRIpabOTKH yNpaBIeHYECKUX PelleHUH. XapaKTepUCTHKA TPYNIOBBIX METO/IOB.
I'papuueckuit 06pa3 npobiemsl. MeTozbl BEIGOpa BapuaHTOB pemenuit. Opranu3aims U CTpaTeru-
YECKOEe ynpaBleHHE B MEXAyHApOAHBIX Gupmax. MHTErpupoBaHHbIe KOPIIOPATHBHBIE CTPYKTYPBI B
MEXIyHapoaHOM Ou3Hece.

®uHaHChl Opranu3anuy. Posb GpHHAHCOBBIX pecypcoB B (pyHKIIMOHMPOBAHHH OPraHH3aIliH H
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HUBEpPCUTET
y po 1 : lNMporpamma BCTyNHUTENbHbBIX MCNbITAHNH B aCNUPaHTypy

Pocow B.H. Ensipmia Hayuynas cneymanbHocTb — 2.3.1 «CHCTEeMHbIN aHanns, ynpasneHme m 06-

paborka nHgpopmaynm»
crp. 10 u3s 26

HCTOYHUKM MX 0OpasoBanus. PopMbl puHaHCHPOBaHUS Oopranu3amuu. COCTaB 3aTpaT Ha IPOU3BO/I-
CTBO M peau3aluio npoaykuuu. CynHocTs ce0ECTOMMOCTH M €€ SKOHOMUYECKoe 3HayeHnue. Kiac-
cu(uKaMs 3aTpaT Ha MPOU3BOACTBO MO PA3IMYHBIM MPU3HAKaM. [lepeMeHHBIE U TIOCTOSIHHBIE H3-
Aepxku. OObeMBbI TPOM3BOICTBA H POIAXK POy KI[HH, IPOU3BOICTBEHHBIE MOIIHOCTH U TIPOM3BO/I-
CTBeHHas nporpamma. OmnpezeneHue npeebHbIX H3epXKeK IPOU3BOJICTBA M UX Ha3HayeHHe. Tex-
HHUKO-9KOHOMHYECKHE (haKTOPBI CHUKEHHsI Ce0ECTOMMOCTH MPOAYKIHH. DOPMHPOBAHHE KOHEYHBIX
pe3yJIbTaTOB XO3SMCTBEHHOM J€ATEILHOCTH OpraHu3aimy. JIoX0o/abl OpraHu3aluy: UX COCTaB, Mops-
1ok popmupoBanus. [IpuObLIb: €e CYIHOCTD, BUbI IPUOBLIM, PaCYeT MoKa3aTeneil IpuObLIH.

Cemu IBM u menexommynukayuu.

OcHoBHBIE ceTeBble KOHIENIHH. [ 106abHbIe, TEPPUTOPHAILHBIE M JIOKaIbHBIE ceTH. [Ipo-
Gnembl crannaprusanun. CereBas mogens OSI. Mozjenu B3auMoieHCTBHS KOMITBIOTEPOB B CETH.
DyHKIHM CETEBOTO H TPAHCIIOPTHOT'O MPOTOKOJIOB. KpaTkas XapakTepiCTHKA CETEBBIX IPOTOKOJIOB.
@DyHKIMH CETEBBIX ONEPAlMOHHBIX cHcTeM. CHCTEMBI pacrpe/ie/ieHHbIX BhruncaeHuil. [Ipo6iemsl
uH(popmanuonHoi 6e3onacHocTH. CxeMbl U(pOBaHUs. AJIrOPHUTMBI XEIIUPOBAHHUS JAHHBIX. AJIro-
pUTMBI ayTeHTH(uKaImu noab3oBareneil. Cpena nepenaun qanusiX. [IpeoGpazoBanue cooOIeHui B
JJIEKTPHYECKUE CUTHAIBI, X BHIBI ¥ napameTpsl. [IpoBoaHbIe 1 GecripoBOHBIE KaHABI IEpeaayn
AaHHBIX. MeTO/IbI I0CTYTIA B JIOKATbHBIX BEIMUCIUTENBHBIX CETSAX. BHICOKOCKOPOCTHBIE KOPIIOPATHB-
HbIE, JIOKAJIbHBIE U I1I00aIbHbIE CeTH. XapaKTePHUCTUKHU U THIIbI KAHAJIOB MEPeadyi JAHHBIX: PaJHo-
KaHaJIbl, aHAJIOrOBbIE KaHaIbl, IM(POBbIE KaHAJbI U T.1. Buabsl moayisiun. [ToMmexoycroiunBoe Ko-
JMPOBaHUE JaHHBIX. MeTo1bl yIioTHEHUs KaHaIoB. Opranu3anus AyIJIeKCHOH CBs3H. AGOHEHTCKHE
JIMHUH CBSI3H.

Jlokaneubie cetu. [IpoTokosbl, 6a30Bble CXeMBI TAKETOB COOOIIEHHU M TOMOJIOTHH JIOKAJIb-
HbIX ceteil. CereBoe obopynoBanue JIBC. I'noGanbhblie cetn. OCHOBHBIE OHATHS U OINpE/IEICHHS.
Cetu ¢ KOMMyTaIHel TAKETOB H SYEEK, CXEMOTEXHHKA M IIPOTOKOJIBL. IIpHHIIUIIBI MEXCETEBOTO B3a-
MMOJICCTBHS M OPraHU3alMH1 [0JIb30BaTENILCKOT0 JOCTYNa. MeTo bl U CpecTBa 3alUTh HHHOpMa-
1uH B ceTsX. basoseie Texnonornu 6esonacHoctr. CeTeBble ONepalMOHHbIE CUCTEMBI. APXHTEKTYpa
CEeTEeBOM ONEPAlHOHHON CHCTEMBI: ceTeBble 000J0YKH U BCTpOEHHBIE cpeacTBa. O630p U CpaBHH-
TEJIbHBIM aHaIM3 MOMyJIApHBIX ceMeHcTB ceTeBbIX OC. [Ipunimne! GyHkuuonuposanus Internet, Tu-
noBsie MH(GOpMaLMOHHBIE 00BEKTHI U pecypcbl. Kimouessie acniektsl WW W-texHosorun. Ajpeca-
uus B cetH Internet. MeTozel 1 cpesicTBa noucka HHpopmaiuu B Internet, MHPOPMALMOHHO TOKUCKO-
BBIC CHCTEMBI. SI3bIKM M CPECTBA IPOrpaMMUpPOBaHus Internet mpuiioKeHuit. SI3bIK rUIEepTEKCTOBOM
pasmetku HTML, ocHOBHBIE KOHCTPYKIIHH, CPEICTBA OATOTOBKH IHIIEPTEKCTA (PEAAKTOPHI U KOH-
BepTopsl). IIpeacraBnenne 3Byka H H300paXkeHHs B KOMIBIOTEPHBIX cHCTeMax. Y CTpoicTBa BBOJIA,
00paGoTku M BBIBOJA MyJIbTHMenna uH(opmamuu. PopmarThl NpeACTAaBICHHsS 3BYKOBBIX H BH-
neogaiinos. Ouudpposka u komnpeccus. [IporpaMmHbie CpecTBa 3aMUcH, 06pabOTKH M BOCIIPOU3-
BEJICHUs 3BYKOBBIX U BHAeO(DaiiioB. MybTUMe/1Ma B BEIYMCIIUTEIBHBIX CETAX.

Maremarryeckue OCHOBBI aHAIM3a M CHHTE3a IPOEKTHBIX PELICHHI

TpeboBanus k MaTeMaTHYECKUM MOJIE/ISAM M YHMCIIEHHBIM MeTonaM aHanuza B CAIIP. Knac-
cuduKamnus MaTeMaTHYECKHX Mozenell, uenonb3yembix B CAITP. IIpuMepsl MaTeMaTHYECKHX MOJIe-
JIeii ¢ pacnpe/ieieHHbIMH apameTpamu. CTaloHapHbIe W HeCTallMOHApHbIE 3a1a4u. Kpaepbie ycio-
BHsi. MeTO/1 B3BEIIEHHBIX HEBA30K. MeTO/I KOHEUHBIX Pa3HOCTEH, METO KOHEYHBIX JIEMEHTOB, Me-
To1 By6HOBa—T anepkuna, METO/I rpaHUYHBIX IEMEHTOB KaK Pa3sHOBH/IHOCTH METO/Ia B3BEIICHHBIX
HeBs130K. JIOCTOMHCTBA M HEJIOCTATKH KaXIO0r0 METO/ia IPUMEHHUTENBHO K Pa3IMYHbIM 33/1a4aM HH-
KEHEPHOT0 aHaJIM3a.
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D®opmHpoOBaHHE paCYETHBIX MOJIENIel Ha Oa3e reoMeTpudecKux Moenei uzaenui. [Ipeacras-
JIEHHE CTPYKTYPBl OOBEKTOB B BHJIE Ipad)OB U IKBUBAJIICHTHBIX CXEM. AHAJIOTHH YpaBHEHHH U (a30-
BBIX [IEPEMEHHBIX B MATEMATHIECKUX MOZEIISIX CUCTEM pa3sHOOOpa3HOU (PHU3HYECKOM PHPOIBI.

Maremarryeckne MOZENH IUCKPETHBIX YCTPOUCTB. CHHXPOHHBIE ¥ ACHHXPOHHBIE MOJIEIIH.
Meroapb1 06HapysKeHHs pUCKOB ¢OOs B JIOTHYECKUX cXeMaxX. MeToIbl IOTHYECKOT0 MOJIETUPOBAHHS.
Oprasusanus BRIMUCIHTEBHOIO MpoLecca MPH CMEIIAHHOM (AHAIOro- U(pPOBOM) MOIETHpPOBa-
Huu. CpesicTBa IpeICTaBICHHs MOJIENeH JUCKPETHBIX YCTPOUCTB Ha IIOBEIEHYECKOM H PETHCTPOBOM
ypoBHsX. [IpuMepbI MOBeIEHYECKHX M CTPYKTYPHBIX ONHCAHUN yCTPOHCTB Ha s3bike VHDL.

AHaJIUTHYECKHE MOJIENIH CUCTEM MaccoBoro obcmyxusanus (CMO). Ypasuenus Koamoro-
posa. Umuranuonnoe moaenuposanine CMO. MonenupoBanue cirydaiinbix Benuund. O6paboTka pe-
3yJbTaTOB MMUTALIHOHHOTO 9KcniepuMeHTa. COOBITUHHBIA MeTOI MOJEIMpOBaHUs. Pa3HOBHIHOCTH
cereii [lerpu. Anamu3 cereii Ilerpu. Heitpocern [{ao-Ena u ux ucnons3zosanue. Kinaccupukanus u
NOAXOJbI K MOCTAHOBKE 3a/J[a4 CHHTE3a IIPOEKTHBIX pemeHuil. CTPYKTYpHBIM U IapaMeTpUdecKuii
cunTe3. Kpurepuu ontumansHocTH. MHOXKecTBO [1apeTo. 3aauu onTUMHU3ALKH C y4ETOM JOMYCKOB.
Knaccugukanms MeTo10B MaTeMaTHIeCKOro MporpaMMHUpoBanus. JIomycTHMOe MHOKECTBO H IieJie-
Bast pyHKuuUs. DKCTpeMaIbHbIE 3a/ja4¥ B €BKJIM/IOBBIX IPOCTPAHCTBAX. BBINyKIIble 3a1au HA MUHH-
MyM. JIuHe#HOe mporpaMMHpOBaHKeE, BBIIYKJIOE IPOrpaMMHpoOBaHue. 3ajaud Ha MHHHMakc. Oc-
HOBBI BapHAlMOHHOIO MCYMCIICHHS. 3aJayd ONTHMAIBHOTO yrpaBjieHus. [IpHHIMI MakcuMyMma.
[IpuHuMN MHAMHAYECKOTO MporpaMMHupoBaHus. POPMBI 3allUCH 3a/1a4 MATEMaTHYECKOTO IIPOrpam-
mupoBanus. Kiaccuuxanus 3a1a4 MaTeMaTH49eCcKOro mporpaMMupoBanus. JIOKaibHbIN U r7106ai1b-
HBIA 9KcTpeMyM. HeoOxomumele ycinoBus Ge3ycioBHOTO skcTpeMyma auddepeHiupyeMbix QyHK-
uuii. Teopema o ceanooit Touke. Heo6xomumble ycinoBust skcTpemyMa auddepenuupyemoi GpyHk-
LMY Ha BBITYKJIOM MHOXecTBe. Knaccudpukanus mMeronoB Ge3ycinoBHO#M ontuMusamnuu. CKOpOCTH
cxonumoctH. JluneliHoe mporpammupoBanue. CuMILIEKC-MeTOA. JIMCKpeTHas ONTHMHU3AIHSL.
Tpynuno-pemaemsie 3anaun (NP-nosnssle 3a1a4n); OCHOBHBIE TIOHATHS K IPUMEPBL.

[Ipencrapnenne MHOXKECTBa aIbTEPHATHB B 3a/1a4ax CTPYKTYPHOIro cuHTe3a. Mopdonoruye-
CKHe TabJIMIIbI U anbTepHaTHBHBIE rpadbl. [locTaHOBKAa KOMOMHATOPHBIX 3a/1a4 B TEPMHHAX OyJ1€BOr0
NporpaMMHpoBaHHs. 3aiaua IMHEHHOro Ha3HauYeHus. MeToxsl orceyenus ['omopu. Benrepckwuii a-
roput™. 3aia4a KoMMHBOsDKepa. Liukn ['amMusibToHa. 3a1a4a 0 MOKPHITHH. 3a1a4i MapIIPyTH3ALHH
TPAHCMOPTHBIX CPEACTB. 3aJa4u CHHTe3a paciucaHuii. MeTo BeTBel M rpanuil. MeTosl pacipo-
CTPaHEHHUs OrpaHUYeHUH. MeTo/Ibl IOKaTbHON ONTHMH3AIIMH U TIOKCKA C 3anpeTamMu. J[iHaMHuYecKoe
NpOrpaMMHPOBAHHE MHOIOIIArOBBIX INPOIECCOB MPHUHATHS pelieHuid. [IpHHIMN ONTHMAIBHOCTH
Bemmana. Vpasnenne Bemimana. OcHOBHOe (yHKIMOHAJIBHOE ypaBHEHHE. BBIUMCIMTETbHAS
cXema MeTo/la IMHAMUYECKOTr0 IIPOrpaMMHUPOBAHHSI.

['enerryeckue anroputMel. [Ipumeps! pelieHUs TOTHCTHYECKUX 3a/1a4 ¢ IIOMOIIBIO TeHETH-
YECKUX aIropuT™MoB. [locTaHoBKa 3a/1a4 KOMIIOHOBKH U pa3MelieHus 000py10BaHus, TPACCHPOBKU
coelMHEeHU. MeTOo/Ibl TOMOIOrUYecKoro cuHTe3a. [IpuMephbl arOpUTMOB pelIeHHs 3a/1ad KOMIIO-
HOBKH, pa3MEeIIECHUs, TPACCHPOBKH, MapIIPyTH3ALMH.
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3. IIpuMepbI BONPOCOB VISl BCTYNHTEILHOI0 HCILITAHHS
2.2.13 CucmemHubtit ananu3s, ynpagnenue u 06pabomxka ungopmayuu

1) JuddepenumansHoe ucurcnenre. OCHOBHbIE TeOPeMbl AU(PEPEHLMATBLHOIO HCUUCTIEHHUS

2) [Ilpumenenue quddepeHIHanbHOr0 HCHUCICHHUS K MCCIIEA0BAHMIO (yHKILMIA, TPU3HAKH MOCTOAHCTBA,
MOHOTOHHOCTb, 9KCTPEMYMBI, BBIITYKJIOCTh, TOYKH neperuba, reoMeTpudeckue NpuioKeHus.

3) HurerpanbHoe ucuncnenue. OnpeneneHHbiii uHTerpan Pumana no orpesky. CyliecTBOBaHHE MHTeE-
rpaia.

4)  HWnterpupyeMocTh HEMpepbIBHOMH (GyHKLMH; UHTErpUPYEMOCTh OrPaHUYEHHOM QYHKLIMH C KOHEYHBIM
YMCJIOM TOYEK pa3pbiBa. MHTErpupyeMocTh MOHOTOHHOM ()yHKLIMH.

5) Teopembl 0 cpeaHeM 3HaYE€HUM WHTErpasia. 3aMeHa NeEPEMEHHOrO B ONPEIEIEHHOM UHTErpaJe.

6) ®opmysa uHTerpupoBaHus no yactaMm. Gopmyna Hetorona-JleiiGuuua.

7)  Nuddepenumpyemocts GyHKLMI HECKOIBKUX MepeMeHHbIX. YacTHble npousBoausie. [TonHbii qud-
(depeHLman.

8) [ocrarounoe ycnosue aupdepeHurpyeMoctd. J[ocTaTOYHOE yCIOBHE PABEHCTBA CMELIAHHBIX MPO-
U3BO/JHBIX.

9) HnurerpanbHoe ucumcnenue. UnrerpaibHbie ypasHeHus ®@pearonsma u Boabrepa 2-ro poaa

10) ®opmyana Teinopa. JIokaabHbIH SKCTPEMYM; HEOOXOJMMOE M JJOCTATOYHOE YCIIOBHS JIOKATBHOTO KC-
Tpemyma.

11) Teopembl CylecTBOBaHHS, HEMPEPHIBHOCTH, AP HEPEHLIMPYEMOCTH HEABHON (PYHKLMHU. V CIIOBHBIN
JIOKaJIbHbII 9KCTPEMYM; METO HEOTIpeeJIeHHbIX MHOXKHUTEEeH Jlarparka.

12) YwucnoBbie psaabl: CXOAMMOCTb U CyMMa YHCIIOBOTO psiia; kpurepuii Ko,

13) ®yHKuMOHANBHBIE MOC/IEA0BATENLHOCTH M PAJBI: PABHOMEPHAs CXOAMMOCTD; MPU3HAKH PaBHOME-
HOM CXOJAMMOCTH;

14) CreneHHbie psabl.

15) Jluneiinple npocTpaHCTBa M MX NOANPOCTpPaHCTBA. basuc, pasMepHOCTS.

16) Bununeiinblie ¥ KBaapaTHYHble (GOPMBI B JIMHEHHBIX MPOCTPAaHCTBAaX. IIpHUBe/leHHE KBaPaTHYHBIX
(opM K HOpMAJILHOMY BHUJLY.

17) IlpuBeneHue MaTpuLbl JMHEHHOTO OnepaTopa K X0opAaHoBo# Gopme.

18) JInddepeHumanbHbie ypaBHeHUs NEPBOro nopsaka. Teopema CyecTBOBaHUS M €IMHCTBEHHOCTH pe-
weHus 3agaun Kouu.

19) Jluneiineie cuctembl. Onpenenurens Bpouckoro. Teopema JlnyBumns.

20) Jluneiinpie nuddepeHInanbHble ypaBHEHUS B YACTHBIX MPOU3BOIHBIX BTOPOrO MOPSA/IKA, MX KJIACCH-
¢ukaums. 3anava {upuxne ns ypasHenus Jlamnnaca.

21) CoObiTus M MX BepoATHOCTH. OmnpejeneHds BEPOATHOCTH COOBITHIA: TEOPETUKO-MHOMKECTBEHHOE,
KJ1IaCCHUYECKOE, CTaTUCTHYECKOE, akcuoMaTHka Kosnmoropoga.

22) ®opmyJibl N0JIHOM BEpOSATHOCTH U Baiteca. CxeMbl HE3aBUCHMBIX UCTIBITAHMI BepHYILIH, aCHMIITOTH-
deckue GopMyibl VISl BBIYMCIIEHHs OMHOMHUAIBHBIX BeposTHocTel (MyaBpa-Jlamaca, [Tyaccona).

23) Cnyuaiinble BenuMHbI. Pacnipesienienus ciyyalHbIX BEJIMYMH; JMCKPETHOE pacripejeseHue, abco-
JIKOTHO HEMPEPbIBHOE pacrpe/iesieHHe.

24) ®@yukums pacnpeaeneHus U ee cBoiicTsa. [L1oTHOCTH pacnipenenenus. Kinaccuueckue pacnpeaeneHus:
bepHyuu, 6uHomuansHoe, [lyaccona, paBHOMEPHOE, HOPMAJILHOE M MOKA3aTebHOE.

25) CaoiicTBa TOYEUHBIX OLEHOK MapameTpoB. OLEHKH MATEMATHYECKOTO OXKMIAHHUA U IMCTIEPCHH IeHe-
pPajibHOM COBOKYITHOCTH IO BBEIOOPKE.

26) Ilposepka rumnoTessl O TUINE pacrpeneneHus. MeToJ MOMEHTOB /i OLEHKH NapamMeTpoB pacrnpesie-
Jienus. Kpurepuii [Tupcona.

27) Cwucrema ciyyaiHbiX BeaHuMH. YucaoBbie XapakrepucTuku. KoadduumeHT koppensimu, ero cBoii-
crBa. BeibopouHslii ko3 duimeHT Koppensumu.

28) Perpeccronnblii ananus. [IpoBepka 3HAYHMOCTH JIMHEHHOM MOJIENH ¢ MOMOLIBIO KpuTepus Duiuepa.
IIpoBepka 3HAYUMMOCTH JIMHEHHON MOZIENH C MOMOLLBIO KpuTepus CThIOIEHTA.
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29) MapruHanbHble 3aKOHBI pacnpeaeneHns. HavanbHble 1 LeHTpalbHble MOMEHTHI. I'ayccoBckoe pac-
npeaeseHue (0JTHOMEPHOE U MHOTOMEPHOE) U pacripesiesieHusl, CBA3aHHbIE C HUM.

30) OyHKUMHM OT Cay4aiHBIX BEIMYHUH. BHBI CXOAMMOCTH MOC/IE0BATENLHOCTH CITyYaifHBIX BETHUHH.

31) 3akon 60abmmx yucen; Teopembl Yebbimesa u bepHysuin. LientpanbHas npeaensHas Teopema. Koag-
(uument xoppensauuu. INonstue ciyuaiiHoro npouecca. Knaccudukauus ciyyaiiHpIX MpoLeccos.

32) CraumonapHsbie ciryyaiiHble npouecchl. ['ayCCcOBCKuMiA CTaLMOHAPHBII MPOLIECC.

33) Oproanyeckue npoueccsl. Koppensiuuontnas teopus. CreKTpaibHOE pasjioXkKeHHe CTaLMOHAPHBIX
NPOLIECCOB.

34) lenu MapkoBa. Mapkosckue npouecchl. HenpepbiBHblit MapkoBckuii npouece.

35) Vpasuenune Konamoroposa. Pemenne ypaBrenus Kosimoroposa s npocteiimmx ciyyaes.

36) OcHOBHbIE JIOTHYECKHE CTPYKTYPbI A3bIKOB POrPAMMHMPOBAHMS BHICOKOTO YPOBHS.

37) Pensumonnas anreGpa U ee pojib B CO3aHHH S3bIKOB MAHWITYJIMPOBAHMA JAHHBIMH. PensLMOHHbIE
onepauuu. [Tpumepsl UCTIONBL30BaHMSI.

38) Ilpoekruposanue BJ1. [IpuseneHue Tabnuil K NepBoii, BTopoii 1 TpeTheil HopManbHbiM Gopmam. Hop-
manbHas popma boiica-Kogna. [Tpumep.

39) IlonsTue namsaTu, BUAbI KoMnbioTepHO# namstd (ROM, RAM, CMOS, FLASH, CACH- na-msTs).

40) Hasnauenue u paboTa BUICOKOHTpOJUIEPA H MOHHTOPA. X OCHOBHBIE TEXHMYECKHE XapAaKTEPUCTHKH.
HacTpoiika Buaeopexx1uMa U BUAEOCTPAHHLIBI.

41) VYerpoHcTBO M OpraHM3alus namaTH Ha ontudeckux auckax (CD ROM, CD RW, DVD ROM). Oc-
HOBHBIE€ TEXHHYECKHE XapaKTEPUCTHKH JUCKOB U NPUBO/IOB.

42) OcnosHble 3anaum, pemaemblie JIBC. Moaens OSI. ®dusnyeckuii ¥ KaHAJIbHBIM YPOBHHM OpraHHW3aLMu
JIBC.

43) du3nyeckas M JOrM4yeckas TOMoJOruM ceTu. Pasnuynbie crnocobbl nocTyna K cpeae nepeaayu. Oc-
HOBHBIE YCTpPOICTBa, paboTarolIKe Ha 3TUX YPOBHIX

44) OCHOBBI KOMIMBIOTEPHOTO 3PEHHUS: MOJIEIb BOCTIDUATHS, 3PEHHE Y€JIOBEKA U KOMITBIOTEPA.

45) IlepBooGpasnas pyHkuus. OnpeaeneHHbiit KpuBoaMHeHHbIE M KpaTHbIE HHTErPAIbL.

46) YucnoBoii psan, yacTHyHble cyMMbl. DYyHKUMOHAIBHBIA psa. CTeneHHbIE M TPUrOHOMETPHUYECKHE
psaabl. UaterpupoBanue auddepeHuupoBanune psaaos. [[pu3HaKu CXOAUMOCTH YHCIIOBBIX PS/IOB.

47) OO6bikHOBeHHBIE AU (DepeHLIHaIbHbIE YPABHEHHS U METO/IbI MX PELICHUS.

48) CobbiTue. Buapl cobbiThii. [ToHsATHE BEPOATHOCTH COOBITHS.

49) YucneHHble METO/bI PEIICHHUs] CHCTEMbI JINHEHHBIX alreOpauvyeckuX YpaBHEHHMI U HEJIMHEHHBIX CH-
CTeM ypaBHEeHHUH. [IpsiMbie W UTEpaLIMOHHBIE METO/IBI.

50) Yucnennoe unrerpupoBanue u auddepeniposanue. [pumep.

51) YucnenHoe pemieHue audpepeHHaTIbHBIX yPaBHEHUH MATEMATHYECKON (PU3UKH.

52) Dranbl MaTeMaTHYECKOTrO MOJIEJIMPOBAHHS, IPUHLIMIIBI IOCTPOEHHMS M OCHOBHbIE TPeGOBaHHSA K MaTe-
MaTU4E€CKUM MOJEJISAM CHUCTEM.

53) Jloruyeckas cTpykTypa Mojeseii 1 obuias cxemMa pa3paboTKu MaTeMaTHYECKUX MOJIEEH.

54) ®opmanusauus npouecca GpyHKUHOHUPOBaHUS cUCTEMBbl. DOPMBI NpEACTABIEHUS MaTeMaTHYECKHX
MOZENEH.

55) IlocTpoenue MOEIHPYIOIIMX alrOPUTMOB, (HOPMATM3ALMSA M AIrOPHTMH3ALMS TIPOLIECCOB.

56) HMmuTaumoHHbIE MOJENH M CTATHCTHYECKOE MOJIEIMpoBaHre Ha DBM.

57) Llenu v 3a1aum HCClIeJOBAHNS MATEMAaTHYECKUX MOJIEJIEH CHCTEM, OLIEHKA TOYHOCTH M I0CTOBEPHOCTH
pe3yJIbTaTOB MOZAETMPOBAHHS.

58) IlonsaTus 06 ynpasnenuu u cucremax ynpasienus (CY). 3agauu Teopuu ynpapienus. [IpUHLMIIBI
ynpasnenus. Knaccupukauus cucrem ynpapienus. 3aMKHyTbie H pa3oMkHyTbie CY.

59) Ananusz OCHOBHBIX CBOMCTB juHeiHbIX CVY: ycTOWYMBOCTH, WHBApUAHTHOCTH, YYBCTBUTEJIBHOCTH,
YNpaBJIiEMOCTH U HabJII0JaeMOCTH.

60) Tlepenarounsie hyHkimM pa3oMKHYTBIX U 3aMkHYThIX CV. IIpeo6pazosanue Jlannaca.

61) IlporpamMmHas peanusalus alrOPHTMOB yrpaBiieHus B LM(POBbIX cucTemax. IIpumep G0K-cxeMbl
aJIrOpPUTMa peaiu3aliiy peryssropa.

62) TIpuHUMMIBI CHCTEMHOTO MOAX0/A B TPAAHLIMOHHOM MPOEKTHPOBAHHH.
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YHUBEpPCUTET

lMporpamma BCTynuTEIbHBIX MCNbITAHNI B acnupaH
evat nepaoro Mpesugenta porp CTy PaHTypy

Pocows b.H. Enbumma Hayynas cneymanbHocts — 2.3.1 «CUCTeMHbIH aHanns, ynpasaexHne 1 o6-
paborka nHgopmaymnm»
cTp. 14 n3 26

63) MeTozbl TPaIMLIMOHHOTO MPOEKTHPOBAHHUS HA IPUMEPE NMPOEKTHPOBAHKS 110 MPOTOTHITY.

64) Hepapxuueckas CTPyKTypa NMPOEKTHBIX CeLUMUKALMI 1 HEPAPXMYECKHE YPOBHHU TIPOEKTHPOBAHHS.

65) Cranuu npoextupoBanus. Ha3HaueHue W cojepkaHue TEXHMYECKHX 3aaHMil HAa MPOEKTHPOBAHHE.
TunoBele NpoOeKTHbIE MPOLIEAYPHI.

66) Jusnennsiii uukn (OKLI) npoaykra. Ctaguu )KHU3HEHHOTO LMKJIA TIPOAYKTA.

67) HnrerpupoBanHas MHOOPMALIMOHHAS MOJEIb MPOJYKTA U €€ YaCTHbIE MOJIE/IM: MAPKETHHIOBasl, KOH-
CTPYKTOpPCKasl, TEXHOJIOTHYECKasi, COBITOBAsI, SKCITyaTallHOHHAs.

68) OunekrponHas mozenb usaenus (AMH) kak BUpTyanbHbIi npoaykT. CTpykTypa MHGOpMaLuK 06 u3-
AEJHHU U JeJIEHHE €€ Ha NFeOMETPHYECKU-TPaPHYECKYIO U HerpaduuecKyio.

69) IlonsaTHe O TEXHONIOrMH HH(POPMALMOHHOMN MOUIEPKKH HKUIHEHHOTO LMKIa npoaykra - CALS- Tex-
HOJIOTHH.

70) Crannaptei cepun ISO. Crannapt STEP, hopmanuzoBanHblIii s3bik npoekTHpoBanus Express.

71) Cucrembl ¢ HEOAHOPOAHBIM JocTYNOM K namsatu (NUMA).

72) KnacrepHbie CHCTEMBI.

73) Ilpou3BOAMTENBHOCTD MAPAJUIENIBHBIX BBIYHUCIIUTEILHBIX CHCTEM.

74) Tlpoueccopsl ¢ cokpaieHHbIM Habopom komanz (RISC).

75) Cneumanu3upoBaHHbIe MPOLECCOPBI, UX poib B CATIP.

76) Hasnauenue, mapameTpbl M KiaccuHKaLys apupMETHKO-TOrMYECKUX YCTPOMCTB.

77) TlpuHumnel JeHCTBUS yNpPaBISIOLIMX aBTOMATOB C XPaHUMOW B MaMATH U KECTKOM JIOTMKOH.

78) BapuaHTBI pean3aLlii CHCTEMBI TPEPbIBAHHIA.

79) Hepapxudeckas cTpykTypa namsatd IBM.

80) VYpoBHH K3lI-NaMATH.

81) OneparuHbie 3anomMuHalomue yctpoiictea (3Y), pasHOBUIHOCTH, 0OCOGEHHOCTH, PEXKUMbI PabOTHI.

82) Hakonurennm Ha MarHUTHBIX M ONMTHUYECKHUX HOCHTENISX, NapaMeTpbl, KiaccU(HUKaLMs, PEKUMbI pa-
60ThbI.

83) Kananel BBOJ1a-BBIBO/IA IaHHBIX: (QYHKLIMH, IAPAMETPBI, KJIacCH(pHKALIUs, CTPYKTYpa, PUMEPHI pea-
JI3aLMH.

84) Opranuzauus uHrepdeiica BBo1a-BbIBOJIA.

85) Amnnaparypa pa6ounx mect B CATIP.

86) Tumnbl BEIYMCIUTENIBHBIX CETEH.

87) Metoapl nocTyna B JIOKaIbHBIX BHIYMCIUTENBHBIX CETSX.

88) BrICOKOCKOPOCTHBIE KOPIIOPATHBHBIE, JIOKAJIBHBIE U IT106aJIbHBIE CETH.

89) XapakTepuCTHKH M THIIbI KAHAJIOB MEPEayuH JaHHBIX.

90) Buabl MoayIsSLMH.

91) IlomexoycToitunBO€ KOJAUPOBAHUE JAHHBIX.

92) Metoabl YIJIOTHEHHUS KAHAJIOB.

93) DyHKUMHM CETEBOTO M TPAHCTIOPTHOTO MPOTOKOJIOB.

94) Kpartkas XxapakTepHCTHKa CETEBBIX MPOTOKOJIOB.

95) DyHKUMH CETEBBIX ONMEPALMOHHBIX CHCTEM.

96) AnnapartHo-He3aBHCHMBIH rpaduyeckuii unTepdeiic OpenGL, HazHaueHHe, QYHKIMH U BO3MOXKHO-
CTH.
97) TpeboBanus K MaTeMaTHYECKMM MOJE/SAM W YHCIEHHBIM MeToaaM aHaau3a B CATIP.

98) Ilpumepsl MaTeMaTHYECKHX MOZIENIEH C pacrpe/ieIeHHbIMU NapaMeTPaMu.

99) CraunoHapHble U HECTALMOHAPHBIE 3a/1a4H.

100) MeTon koHe4HBIX pa3sHOCTEH, METO/I KOHEUHBIX /IeMEHTOB, MeTo By6HoBa—I anepkuHa, MeTos rpa-
HUYHBIX 3JIEMEHTOB KaK Pa3HOBMIHOCTH METO/Ia B3BELIIEHHBIX HEBS30K.

101) @opmupoBanHe pacueTHbIX Mol Ha 6a3e reOMETPUYECKHX MOJIeNIeH H3e/Hil.

102)[Npeacrapnenue CTpyKTypbl 0OOBEKTOB B BUE rpadOB U SKBHBAJIEHTHBIX CXEM.

103) Ananoruu ypaBHeHuii ¥ (pa30BBIX NEPEMEHHBIX B MATEMATMUYECKHX MOJIENAX CHCTEM Pa3HOOOPa3HOl
(bH3HUeCKOi NPUPOIBI.
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104) ITpumepbl KOMIIOHEHTHBIX U TOMOJIOTUYECKHX YPABHEHUH B MEXAHUYECKHX, SJIEKTPHYECKHX, TH/IPaB-
JIMYECKHX, TETUIOBBIX CUCTEMAX.

105) XapakTepucTrka MeTo10B HOpMUPOBAHUS MaTeMaTHYECKUX MOJIE/IEH CHCTEM HAa MAKPOYPOBHE.

106) Beibop MeTo10B aHaIM3a CTATUYECKUX COCTOSHHMI M MEPEXOJHBIX MPOLIECCOB Ha 6a3e aHANIOroBBIX
MoOJEeNe.

107)po6aema coGCTBEHHBIX 3HAYEHHUI U aHAJIM3 YCTONYMBOCTHU MO JIAMyHOBY.

108) YncneHHO-aHATUTHYECKHE METObI HCCIIEIOBAHUS IMHAMMYECKHX CHCTEM.

109) Opranusaums BbIYMCIUTENBHOTO NMPOLIECCa B YHHBEPCAIBHBIX MPOrpaMMax aHajin3a Ha MaKpoypOBHE.

110) MeToapl aHa/IM3a B 4aCTOTHOM 00JIaCTH.

111)MeTtoibl MHOrOBapHaHTHOIrO aHaJIM3Aa.

112) Onepauunn Hax MHOkecTBaMH. DyHKLMH. OTHOLIEHHUS SKBUBAIEHTHOCTH. OTHOLIEHHS MOPA/IKA.

113) Heuetkne MHOXECTBA.

114) Anre6panueckue cTpykTypbl. Mopduambl. AsreGpsl ¢ OXHOM U JABYMS ONEPALMAMH.

115) Bektophbie npoctpancTpa. Bynesb ¢pyHkiumn. Hopmasbhbie Gopmbl.

116) lexomnosuuus G6yneBbix GpyHkimit. MunumMusauus GyieBbix GyHKLMiA.

117)Jlornueckue ucuucnenus. I'padbl 1 MoaesnbHbie rpadbi.

118) YcToitunBocTh, MOKPBITHSA, MapocoyeTaHus. Bnoxenue rpados.

119)Matemarnyeckre MOJEH JUCKPETHBIX YCTPOMCTB.

120) CuHXpoHHbIE M aCHHXPOHHbIE MOZIe/TH. MeTo/Ibl 0OHApYKEHUS PUCKOB ¢60s B JIOTMYECKHUX CXEMAaX.

121)MeToap! IOrH4eCKOro MOAETMPOBAHMS.

122) Opranusauus BeIYMCIMTEIBHOTO MPOLIECCA MPH CMEILAHHOM (aHAJIOro-LM(pPOBOM) MOIETUPOBAHHH.

123) AnanuTuyeckre MOJIeNI CUCTEM MaccoBoro obciysxkuBanus (CMO).

124) Umuraumonnoe moaenuposanne CMO.

125)MopenupoBaHue Cily4aiiHbIX BEJIUYMH.

126) O6paboTka pe3y/ibTaTOB HMHTALIMOHHOTO IKCIIEPHMEHTA.

127) CobpiTHiiHBIH METO MOICTHPOBAHMS.

128) PasnoBuanoctu cereii [letpu. Ananus cereii [Tetpu.

129)Heiipocetn Llao-EHa 1 ux ucnosnb30BaHue.

130) CTpyKkTypHBIii M MapaMeTpuuecKuii cuHTe3. Kpurepuu onTuManbHOCTH.

131)MeToasl onHOMEpHO#M onTUMH3ALMHK. ['paiieHTHBIE METOBI. METObI MPAMOro MOMCKA.

132) MeTozibl noMcKa yCIOBHBIX IKCTPEMYMOB. MeToibl ITpadHbIX (yHKLMIA.

133)3anaua KOMMHBOSKEPA.

134)3anaum MapuipyTH3alnK TPAHCTIOPTHBIX CPEJICTB.

135)3anaumn cuHTE3a pacUCaHHiA.

136) Meron BeTBeii 1 rpaHuLl.

137)MeToabl 10KaNBbHOM ONTHMHU3ALIMH W MOKMCKA C 3aNpPEeTaMH.

138) BerumncnurenpHas cxema MeToja JMHAMHUYECKOTO MPOrpaMMHUPOBaHHS.

139) OBosmoumonHble cTpaTeruu. ['eHeTHYECKHE alrOpUTMBI.

140) ITpumepbl pelieHns JOrHCTHYECKHX 33124 ¢ MOMOLIBIO NEHETHYECKUX aJITOPUTMOB.

141)IlocTaHoBKa M aNrOPUTMBbI 3a1a4 KOMIIOHOBKH M pa3MellieH!s 060py10BaHHs, TPACCHPOBKHU COEIHHE-
HUH.

142) MeToabl TOMOJIOrMYECKOTO CUHTE3A.

143)[apannensHbie anroput™bl. CHHXPOHH3ALMS APAILIEBHO BBIMOJHAIOMIMXCS MPOLIECCOB.

144) [MapannenbHeie aNroOpUTMbl PELICHHS CHCTEM are6pauyeckuX ypaBHEHHIA.

145)IapainenbHpie anroput™el pemenns 3ana4n Kowu 11s 06bIKHOBEHHBIX AU QepeHIHaIbHBIX YpaB-
HeHui. [lapaiesibHble aIrOPUTMbl HEJTMHEHHOTO MPOrPaMMHUPOBAHHS.

146) S13b1kn IporpaMMHMpPOBaHHs HCKYCCTBEHHOTO MHTEJLIEKTA M A3bIKH NPEICTABICHUS 3HAHHIA.

147) Konuenuus otkpeithix cucrem: DCOM, CORBA.

148) UHcTpyMeHTasIbHBIE CPE/ICTBA KOHLIENTYaIbHOTO MPOEKTHPOBAHHS ABTOMATH3UPOBAHHBIX CHCTEM.

149) Tunei CASE-cucrem.

150)Meronuku IDEFO, IDEF3, IDEF1X.
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151) YuupuumpoBanHblii s3bik MozeaupoBaius UML, METOAMKH MPOEKTHPOBAHHS 0OBEKTHO- OPHEHTH-
pOBaHHBIX cucTeM Ha 6aze UML.

152)Meronel pacno3HaBaHus 06pa3os.

153) ApxutexTypa 3KkcnepTHbIX cucteM. Opranusauus 6a3 AaHHBIX U 3HAHWH B ABTOMATU3MPOBAHHBIX CH-
cTemax.

154) UnopmauoHHbie MOJEIH 0OBEKTOB MPOSKTUPOBAHUSA M CJIOBaph NMPEAMETHOMH 061acTH - 6ubamo-
TeKa 6a30BbIX JIEMEHTOB.

155)[pencrapnenne 3HaHumii: GpeiiMbl, CEMAHTHYECKHE CETH, MPABUIIA MPOTYKLIMIA.

156) OcHOBHBIE MOHATHS HEYETKOM M HEMPEPHIBHOM JIOTHKH.

157) UnrennektyanbHblii aHanu3 AaHHbIX: TexHosiorud DM u OLAP.

158) Cucrems! ynpasnenus 6azamu fanubix (CYBJI): o6nacT npuMeHeHUs, CTPYKTYpa, COCTaB M Xapak-
TEPUCTUKH.

159)banku nanneix (BJI). TpeGoBanus k 6aHkam JaHHbIX. Mepapxuueckas, ceTeBas, pe/isliMOHHAs, MHO-
romMepHas, 0ObEeKTHO-OPUEHTUPOBAHHAS M 00BEKTHO-PEJIALIMOHHAS MOJEIb.

160)Oranel npoextupoBanus BJl: KOHLeNTyanbHOe, JIOrHYECKOE W (DU3MUECKOE MPOEKTHPOBAHME.
185.0pranusaums 10CTyna K JaHHbIM: JIMHEHHbIN MOUCK, MIPOU3BOJIbHAS OPraHU3ALMs, HHAEKCHO-TIOCIE10Ba-
TEJIbHbIA MeTO 10cTyna, B-1epeBbs, BTOpUYHbIE METOIbI JOCTYTIA.

161) 531k 3anpocoB: pensLuoHHas anredpa, pensuuoHHoe ucuuciaenue, SQL, QBE.

162) PacnipeienieHHbie MHHGOPMALMOHHBIE CHCTEMBI. MeTo/ibl parMeHTaLuy U pacripe/iesieHus! JaHHBIX.

163)Marematnueckoe nporpaMMupoBaHue. MHUHMMAaKcHas (MrpoBas) NMOCTAHOBKA 3ajla4yM JIMHEWHOTO
nporpaMMUpoBaHMs. 3aa4M IJIAHUPOBAHUS NMPOU3BO/ICTBA U ajIbTepPHATHBHAS €l 3a/1a4a.

164)Mopnens, anropuT™, NporpaMma, YUCIeHHbIH 3KCIIEPUMEHT. BoluncauTenbHbli skcnepumeHt. [Tpun-
LIMITBI [TPOBEIEHHS BBIUUCIMTEBHOTO SKCTIEPUMEHTA.

165) PoiHok popBapaAHBIX M HBIOYEPCHBIX KOHTPAKTOB. X€KUPOBAHUE PUCKA M CIIEKYJIALIMA (Mrpa Ha Kyp-
COBOH pa3HMLE) C MOMOILBIO (bIOYEPCHBIX KOHTPakTOB. Mozesns ®. Biska u M. 1lloyiica onpeaenenus LeHbl
CTaHJapTHOTO OMNLIMOHA.

166) UMuTanmoHHOE MOJIENIMPOBaHKHE B 9KOHOMHUKE. Bepudukaums v npoBepka afeKBaTHOCTH MMUTALH-
OHHOM MoaenH. [IpuMepbl MIMUTAUMOHHOTO MOJICTMPOBaHKS B OM3HECE.

167) UuBecTHLMM M SKOHOMHYECKHI POCT. DKOHOMHYECKAs CYLIHOCTb U BU/Ibl HHBECTULIMIA.

168) Ouenka 3peKTHBHOCTH HHBECTHLIMOHHBIX MPOEKTOB. COLMANIBHO-3KOHOMUYECKas 3)PEeKTHBHOCTE
NPOM3BOACTBA.

169) OcHOBHBIE CpeaCTBa OpPraHU3aLMK: SKOHOMHUYECKOE COJEPKAHHE, COCTAB U CTPYKTYpa, S(deK-THB-
HOCTb UCTIOJIb30BaHHMS.

170) O6opoTHBIii cpeicTBa OPraHU3aLIMK: SKOHOMHYECKOE COIEPIKAHME, COCTAB U CTPYKTYPA, yIpaBieHHe
060pOTHBIMU cpeacTBaMH, 3Q(EKTHBHOCTE MX HUCTIONB30BAHHS.

171) Undnsums: Buapl, hakropsl, ynpasieHue. AHTUMHOISLMOHHAS MOJMTHKA FOCY1apCcTBa.

172)CtpykTypa ynpaBienus: KiacCuUKaLKs yNpaBleHYeCKUX (GyHKLMIA, 1eJ1erHpoBaHHe, CTUIIb PYKO-
BOJICTBA.

173) CoBpemennas GankoBckas cuctema Poccuu.

174) @unancel, punancopas cucrema. GUHAHCOBAs MOJIMTHKA, FOCYIaPCTBEHHBIN GrokeT Poccun.

175)Hanorosas cucrema Poccuiickoit ®enepauum.

176)I1porHo3upoBanue, niaHMPOBaHKE U YIIPaBlIeHHE HA yPOBHE X03HCTBYIONIEr0 CyObekTa

177) busnec-nnan. Pa3nens 6usHec-niana, ux copepxanue. GUHAHCOBBIH MIaH.

178) Ynpasnenueckuii aHaIu3 Kak HHCTPYMEHT COBPEMEHHOTO MEHEKMEHTA.

179)IToHATHA O CHCTEMHOM MOAXO/IE, CUCTEMHOM aHAJIH3eE.

180)Mozenu cucrem: craTuueckue, IMHAMHYECKHE, KOHLENTYabHbIE, TONONOrHYeckre, GOpMaTH30BaH-
Hbl€ (Mpoueaypbl POPMATH3ALMH MOJENICH CHCTEM), HHPOPMALIMOHHBIE, TOTMKO-THHIBUCTHYECKHE, CEMaHTH-
YECKHE, TEOPETUKO-MHOXKECTBEHHBIE.

181) OnTumMHU3aLMOHHBIH NOAXO/ K NPOGIeMaM yNpaB/ieHUs U NPUHATHS PELICHHUIA.

182) OcHOBHBIE TOAXO/bI K PELICHHIO 3a/1a4 C OrPAHMYEHHAMH.

183)Onpenenenue u obmas kraccudukaums BUAOB MHPOPMALIMOHHBIX TEXHOJIOTHIA.
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H"BEDCMTET Mpe3unaeHta Poccum 6.H.EnbumHa» (YpdY)
x‘emnepeoro P . MporpamMma BCTYNNUTENbHBIX NCNbITAHMK B aCMpPaHTypy

Pocomn B.H. Enbima HayuyHnas cneynanbHoctb — 2.3.1 «CHUCTEeMHbIH aHann3, ynpasneHme n o6-

paborka nHgopmaymm»
cTp. 17 n3 26

184)Jlornyeckas u ¢puznueckas opranusauus 6a3 AaHHBIX.

185) MeTozbl MPOEKTUPOBAHUS PENSLIMOHHBIX 023 JaHHBIX (HOPMAJIU3alus, CEMAHTHYECKOE MO/IEIMPOBa-
Hue naHHbiX, ER-nuarpammet).

186) S13biku M cpencTBa nporpaMmupoBaHus Internet mpuIOKeHHMA.

187)OcHoBHBIE pa3ziebl TEOPUH U TPUIIOKEHHH HCKYCCTBEHHOTO HHTEJLIEKTA.

188) HasnaueHue W NpHHLMITBI TOCTPOEHHS IKCIIEPTHBIX CHCTEM.

189) Onementsl Teopun GyHKUMI U GYHKLIMOHAIBHOIO aHAIU3A.

190) Matemarnueckoe nporpaMMHUpOBaHKe, €ro Kiaccupukaims

191) Beinyksioe nporpaMMHpOBaHHE W METO/bI PELIEHHS.

192) JIuneiinoe nporpammuposanue. CUMILIEKC METO/I.

193) [IpuHuMN IMHAMHUYECKOrO MPOrPAMMHMPOBAHHMSL.

194)3anaun onTUMAaNBEHOrO ynpaB/ieHus.

195) BeposTHOCTD, yC/I0BHAs BEPOATHOCTD. DJIEMEHTBI TEOPHH CJTy4aiHbIX MPOLIECCOB.

196) Meron Monte-Kapio.

197) UMuTaLimoHHOE MOJETMPOBAHHE.

198) MynbTHAareHTHBIE CHCTEMBI.

199) CuryaumoHHoe yrpaBiieHHe.

200) TexHoNOrHs KJIMEHT - CEpBEp.

201)ITpoexrupoBanue. KOHCTPYKTOPCKOE M TEXHONOTHYECKOE TMPOEKTHPOBAHHE. ABTOMaTH3HPOBAHHOE
NPOEKTHPOBAHHE.

202) BexropHsie u pacTpoBbie H306paxenus. PopMathl rpaduueckux qaHHbIX. [Ipumepsl.

203)3anaun MaTeMaTHYECKOrO M JIMHEHHOrO NporpaMmMupoBanus. ['eomeTpuueckuii cnoco6 peleHus 3a-
J1a4M JIMHEHHOTO NMPOrpaMMHUPOBAHHS.

204) AnropuT™Mbl TMCKPETHO#H ONMTUMHU3ALKMK. TOYHbIE M NPUGIIHKEHHBIE ATTOPUTMBI.

205) AHanu3 CI0XKHOCTH M 3((PEeKTHBHOCTH anroput™MoB, NP-C105HbIE ¥ TPYIHOPELIAEMBIE 3a/1a4H.

206)OueHku TPy10EMKOCTH aJIFOPUTMOB Ha MIPUMEpE 3a/1a4 BbIYMCIIMTEILHON reOMETpHH

207)Onpenenenue onepauorHoi cuctemsl (OC). Knaccuduxauus OC.

208)OcHoBHbie npuHLmnbl noctpoenns OC. Ynpasnenue npoueccamu u namateio B OC. Ynpasnenue
BBOJIOM-BBIBOJIOM: (pU3MueCKas OpraHu3aliks YCTPOUCTB BBO/A-BbIBO/A, OPraHU3aLMs MPOrpaMMHOro obec-
NeYeHHsl BBOJIa-BbIBO/A, ipaiBEpPhl YCTPOUCTB.

209) ®aiinosas cucrema (PC): onpenenenne OC, umeHa ¢aiiios, THIbI (aiisios, JoruyecKas OpraHu3aLus
¢aiinos, pusuyeckas opranusauus painos, npasa goctyna K Gaiiny, apXUTEKTYpbl ailioBbIX CHCTEM.

210) A3biku nporpammupoBanus. [1po6GneMHO-opueHTHpOBaHHbIE A3bIKK. TpaHcaaTOpbl. Buabl TpaHcs-
TOpPOB.
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MWHUCTEPCTBO Hayku 1 Bbicwero o6pa3oBaHusi Poccuiickon deaepaumm.

ynaanKMﬁ denepanbHoe rocyaapcTBeHHOE aBTOHOMHOE 06pa3oBaTeNbHOE yupexaeHue
(penepaanblﬁ BbiCliero o6pa3oBaHus «Ypanbckuit deaepanbHbliii YHUBEPCUTET UMEHU MEPBOro
YHMBEDC"TET Mpe3nageHta Poccumn B.H.EnbumHa» (YpdY)
MporpamMma BCTYNHUTENbHBIX UCNbITAHMI B aCNMPaHTypy
Pocom B.H.Envipmia HayuyHnas cneymnanbHocts — 2.3.1 «CHCTEeMHbIN aHanuns, ynpassneHmne m o6~
paborka nHgopmaymm»
cTp. 18 n3 26
4. Kpurepuu oneHKH 3HAHHIH NPETEH/IEHTOB HA MOCTYILUIEHHE B ACIHPAHTYPY HA HAYYHYIO

cnenraJbHoCcTh 2.3.1 «CHeTeMHBIN aHAIM3, ynpaBJienne u 00padoTka HHGOpMALHE

OueHka OTBETOB NMPETEH/ICHTOB Ha MOCTYIUICHHE B ACIIMPAHTYPY 110 aHHOM Hay4HO# CrIeIMATbHOCTH

npousBoauTcs 1no 100 6annbHOM MIKase W BHICTABISETCS COTJIACHO KPUTEPHAM, NPUBEIEHHBIM B TaG/IHIE.

Kpmepml OLCHKH OTBETOB MPETEHACHTOB MNPH MOCTYIUICHUH B aCIIUPAHTYPY

OneHka

Kpurepuu

80—100 6annoB

1. OTBeTHI Ha MOCTaBJICHHBIE BOMPOCHI M3/1aralOTCs JIOTHYHO, MOC/IE/0-
BaTEJIbHO U HE TPeOYIOT JOTIOJTHUTEIBHBIX MMOSICHEHHIH.

2. JleMOHCTpUPYIOTCS TTyOOKHE 3HAHUS 110 JUCLIMILUIMHE.

3. Jlenarorcss 000CHOBaHHBIE BHIBObI.

4. OTBET CaMOCTOATEJIbHBIM, TIPH OTBETE MCIOJIb30BaHbl 3HAHMS, IPUOO-
pPETEHHBIE paHee.

60—79 bayu10B

1. OTBeTHI Ha NOCTAaBJIEHHbIE BOIIPOCHI H3J1AralOTCsA CHCTEMATH3HPOBAHO
U [0CJIeI0BATEBHO.

2. JIeMOHCTpHpYETCS YMEHHE aHAIM3UPOBATh MaTepHall, OJHAKO He BCe
BBIBO/IbI HOCAT apryMEHTHPOBAHHbIN W JOKa3aTe bHbINH XapaKTep.

3. Marepuan uznaraercsi yBepeHHO, B OCHOBHOM TPAaBUJIBHO J1aHbI BCE
OMpEeNEICHHUs U MOHATHS.

4. JlomyeHsl HeOOMbIINE HETOUYHOCTH NPH BBIBOAAX M UCIIOJIb30BAaHUH
TEPMUHOB.

30-59 Gautos

1. JlonmyckatoTcst HapyLI€HHUS B NOC/I€A0BATEIbHOCTH H3JI0XKEHHS TIPH OT-
BETe.

2. JIeMOHCTPHPYIOTCS TOBEPXHOCTHBIE 3HAHHS JUCLIMILIAHBI.

3. UmeloTcs 3aTpyAHEHHS C BBIBOAAMH.

4. OnpesieNIeHUs U NOHATHS IaHbl HE YETKO.

0—29 6auioB

1. Marepuan u3naraercs Henocjei0BaTesibHO, COMBYHUBO, HE NPeICTaB-
J1S€T OnpeIe/IEHHOH CHCTEMBbI 3HAHHH M0 JUCLMILTHHE.

2. He nanpl OTBETHI HA JOMOIHUTENIbHbIE BOMIPOCH] KOMHCCHH.

3. JlonyuieHsl rpy6bie OIUOKH B ONPEAEIeHUsIX U MOHATHSX.
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MuHuUcTepcTBO Haykm 1 Bbiclero o6pa3oBaHus Poccuitckon deaepaumu.
YDanch"ﬁ ®enepanbHoe rocyaapcTBeHHOE aBTOHOMHOE 06pa3oBaTesibHOe yupexaeHne
menepaanb'ﬁ Bbiclwero obpa3soBaHua «YpanbCckuit heaepasbHbiii YHUBEPCUTET UMEHU MEPBOro

Mpe3unaeHTa Poccum B.H.EnbumHa» (YpdY)
yHUBEpCUTeT

o s lMporpaMma BCTynNUTENbHbIX NCNbITAHWI B aCNUPaHTypPy

Pocoms B.H. Ensuma HayuyHnas cneymnanbHocTs — 2.3.1 «CHCTeMHbIH aHanns, ynpasneHme u o6+

paborka nHgopmaymm»
cTp. 19 us 26

3. Crncok pexoMeH/1yeMoii JTHTEePaTypbl (0OCHOBHAS H 0NOJTHUTEILHAS)
2.3.1 Cucmemnblii ananus, ynpasnenue u 06pabomxa undopmayuu
Ocnoenas numepamypa

1) Anekcees A. A. Unentudukanms u auarHoctrka cuctem / A. A. Anekcees, 10. A. Kopa6nes, M. 10.
Ilecronanos. M.: Akagemus, 2009. 351 c.

2) Apecrtos B.B., I'nasbipuna ILIO. [lupdepeHumanbrbie cBoiicTBa QyHKUMI 0IHOTO JHCTBUTENBHOTO
nepemenHoro. Exarepun6ypr: U3a-so Vpan, yu-ta, 2013.

3) bankosckoe neno. Yuebuuk /Iox pen I'.H. Benorna3sosoii, JI.I1. Kponusenkoii. Cankt- ITetep-6ypr:
ITutep, 2010.

4) bpoiino, B. JI. Apxurexktypa DBM u cucrem : yueGuuk / B. JI. Bpoiino, O. I1. UnbuHa. - 2-¢ u3a.-
CII6. : Iutep, 2009. - 720 c. - ISBN 978-5-388-00384-3.

5) bromkernas cucrema Poceun : Yuebnuk / IMoxa pen. I'.B. IMonsika. M.: KOHUTH-JIAHA, 2010.

6) Bau Xopu/[x.K. OcHoBbl ynpaeienus ¢punancamu. / Ilep. ¢ anrn, non pea. Cokonoa 5.B. M.: ®u-
HaHCBI ¥ cTaTUcTHKa, 2009.

7) Bentuens E. C. UccnenoBanue onepaumii. 3anauu, npunumnsi, metogonorus / E.C. Bentuens. M.:
Jlpoda, 2010. 208 c.

8) Boakosa B.H., [lenucoBa A.A.. Teopus cucteM U cucteMHbli ananus. M.:IOPAUT, 2010.

9) Henbru, kpeaut, 6anku. YueOuuk s By3oB. Cepus Vuusepeurera Poccun/Ioa pea. I'.H. Benorna-
30B0i1. M.: FOpaiir, 2010.

10) 3y6oB B.H. Jlekuuu no Teopun ynpasienus. CI16.: Jlaus, 2009.

11) Hnbimesa H.H. Ananus punaHcoBoii otueTHocTH: yueOuuk / H.H. Unbinesa, C.W. Kpbiios. M.: ®u-
HaHCbl U ctatucTuka, MHOPA-M, 2011.

12) Wnbun B.A. Jlunelinas anre6pa u aHaMTHYeCKas reoMeTpus: yueOHuK. 3-¢ usa. M: Ipocnekr, 2012,

13) Kanutkun H. H. Yncnennsie metoasi. CI16.: BXB-ITerep6ypr, 2011.

14) Kannan A.B., Kannau B.E., ITopmnes C.B., Mawenko M.B., Oeukuna E.B. KomnbiotepHsiii Ana-
JIM3 ¥ HHTEprpeTaLus SMIMpHUecKux 3aBucumocteid 2010. 336 c.

15) Kaprawos, JI. I1. [TapameTpuueckuii ¥ CTPYKTYpPHBIH CHHTE3 TEXHOJIOrMYECKHUX 0OBEKTOB Ha OCHOBE
CHCTEMHOro noaxoja u Maremaruyeckoro mozaenuposanus / JI. I1. Kapramos, T. M. 3y6kosa ; Poc. akan,
Hayk, Ypau, ota-uue. - Exarepun6ypr :YpOPAH, 2009. - 227c¢.

16) Kuyt J1.9. HckyceTBo nporpaMmupoBatusi, Tom 1. OCHOBHBIE anroputmsl, 4-¢ u3j.: Ilep. ¢ anr.: Yu.
noc. - M.: U3narensckuii 1oM «Bunbsmey, 2010. - 720 c.

17) Kuyt J1.9. HckyccTBo nporpammupoBanus, ToM 2. [lomyuuciienHbie anroput™sl, 4-e u3a.: Ilep. ¢
aHri.: Yu. noc. - M.: U3narensckuii 1om «Bunbsmey, 2010. - 832 c.

18) Kuyr /1.9. UckyccTBo nporpaMmupoBanusi, Tom 3. CopTHpoBKa ¥ MOMcK, 4-e u3n.: Ilep. ¢ anr.: Yu.
noc. - M.: U3narensckuii 1om «Bunesamey, 2010. - 832 c.

19) Kosanes B.B. ®unancoBslii MenemkmeHT. Teopus u npaktuka. / B.B.Kosanes. 2-e usa. M.: Ipo-
cnekr, 2011.

20) Konokosnbuos B, Manadeer O. MaremaTnyeckoe MOJAENIMPOBAHME MHOTOArEHTHBIX CHCTEM KOHKY-
peHuMH 1 Koonepauuu. Teopus urp ais Beex. YueGHuku s By3oB. CrieunanbHas jutepatypa. M.: Jlaus.
2012

21) Kpemep H.ILI. «Teopus BeposSTHOCTEH W MaTeMaTHyecKas cTaTucTHkay. M.: Jloroc, 2010.

22) Kypow A.I'. Kypc Boicuieit anre6psi. CI16.: Jlanb, 2013-432c¢.

23) Maszanos B.B. Maremaruueckas Teopus urp 1 npuioxenus, Cankr-Ilerep6ypr, Jlanb, 2010.

24) Meiukuc A.Jl. DneMeHTsI TeOpUK MaTemaTuyeckux mozeneil. YPCC, 2011.

25) Hanoru u nanoroo6noxenne: YueGHHK s cTyaeHToB By3oB / Ilon pen. M.A. MaiiGyposa. M.:
IOHHUTHU-JAHA, 2012.

26) Hopenkos U. I1. ApromaTn3npoBaHHble HHYOPMALMOHHBIE CHCTEMBI : yue6, nocobue s By-30B /
Hopenkos U. I1. - M. : U3n-o MI'TY um. H. 3. Baymana, 2011. - 342 c. : u. - (MHdOpMaTHKa B TEXHHHYECKOM
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MUHUCTEPCTBO Hayku u Bbicwero obpasoBaHusa Poccuitckoit Geaepaumm.
Ypanchuﬁ ®enepanbHoe rocyaapCcTBeHHOE aBTOHOMHOE 06pa3oBaTenbHoe yupexaeHne
(pene aﬂbelﬁ Bbicwero o6pa3oBaHus «Ypanbckui desepanbHbii YHUBEPCUTET UMEHU NEPBOro
MNpe3suaenta Poccum 6.H.EnbumHa» (YpdY)
YHUBEpPCUTET

ol " lporpamMma BCTYyNUTENbHbIX UCNbITAHWH B acrnupaHTypy

Pocom b.H. Envipma HayuyHnan cneymanbHoctb — 2.3.1 «CHUCTEeMHbIN aHanus, ynpasneHme u o6-

paborka mHopmaymm»
cTp. 20 n3 26

yHuBepcurere). - bubnuorp.: ¢. 342. - ISBN 978-5-7038-3446-6

27) Hopenko H.I1. OcHOBBI aBTOMaTH3UPOBAHHOTO MPOEKTUPOBaHMUS : YueOHMK 1 By30B / Ho-peHkoB
W.IL. - 4-e u3n., nepepab. u gon. - M. : U3n-o MI'TY um. H. D. Baymana, 2009. - 430 c. : un. - (MEbopmaTHKa
B TEXHUYECKOM yHUBEpcUTeTe). - bubnmorp.: c. 426. - ISBN 978-5-7038- 3275-2

28) Onudep, B. I'. KomnbiotepHbie ceTr. [IpHHLMIbL, TEXHONOTHH, POTOKOIBI : yueb, mocobue s By-
308/ B. I". Onudep, H. A. Onudep. - 4-¢ uzn. - CII6. : ITurep, 2010. - 943c.

29) Ilessnep JI. JI. Matemaruueckue ocHoBbI Teopuu cucteM / JI. J1. Iles3nep, E. I1. Uypakos. M.: Beic-
was wkoja, 2009. 503 c.

30) TIumenos B.I". Yucnennsie metoast. Yacts 1. Exatepun6ypr: Msn.-so Vpan. Yu-ta, 2013

31) Iourpsrun JI.C. O6bikHOBeHHbBIE AnpdepeHunansbHble ypaBHenus. M.: URSS, 2011

32) Ilopunes C.B. KommbioTepHoe MozenupoBaHue (pusndeckux npoueccoB B nakere MATLAB,
2011.736 .

33) Perruesa A.H. OnTuManbHOCTh B JMHAMHYECKHX M BEPOATHOCTHBIX Mojensx. YueGHoe mocobue.
ITerpo3aBoack: uza-so Ietpl'y, 2011.

34) Cumonosuu C. B. Undopmaruka. Bazossiii kypc / C.B. Cumonosuu u ap. - C.-Iletep6ypr: ITurep,
2009. - 640 c.

35) Cnupun H.A. MaremaTtnyeckoe MoJepupoBaHie MeTatypruueckux npoueccos B ACY TIT/ H.A.
Cnpun, B.B. JlaBpos, B.1O. PeiGonosnes, JLIO. I'unesa, A.B. Kpacno6aes, B.C. I1IBbiakuii, O.I1. OHopuH,
K.A. lllunanoe, A.A. Bypsikun; noa pea. H.A.Criupuna. - Ekarepun6ypr: ®TAQY BIIO Yp®V, 2014.- 462
c

36) Cnupun U.A. MozenbHbie CHCTEMBI NOIEPHKKH NpUHATHA pemennit B ACY TT1 nomeHHO# nnaBku /
H.A. Cnupun, B.B.JIaspos, B.IO. PriGonosnes u ap. - ExarepunGypr: ®TCAOY BI1O VpdV, 2011.- 462 c.

37) Crpaxosauue: yue6nux/ noa pen. JI.A. Opnaniok-Manuukoit, C.10. SHoBoii.- M.: U3narens-cTBO
IOpaiit; U] FOpaiir, 2011.-828c.

38) ®uHaHCOBBIE PHIHKH M MHCTUTYTHI. YueOHuk. YepHyxuna U.A., Ocunosckas A.B. M.: DKOHO-MHKa,
2011

39) Xapapu @. Teopus rpados. M: IHBPOKOM, 2009.

40) Ilxnsp, M. @. OcHOBBI HaYYHBIX HCCIIE0BaHHMI: yueGHoe nocobue /M. ®. Illknsap. - 2- u3n. - M.:U3n.
«JamxoB u K», 2009. - 244 c.

41) Ilynsx I1.H. ®unancel npeanpustus: Yuebuuk. M.: Jlamkos u K, 2009

Hononnumenvuas numepamypa

1) ben-Apu, M. S3biku nporpammupoBanus. [Ipaktuyeckuii cpasuuTenbHblii ananus / Understanding
Programming Languages : yueGuuk: nep. ¢ anr;in/ M. Ben-Apu. - M. : Mup, 2000. - 366 ¢.-ISBN 5-03-0033 14-
9.

2) baunosa, T. A. Komnsiotepras rpaduka / T. A. Baunosa, B. H. ITopes. - CI16.: KOHUOP, 2006. -
520 c. - ISBN 966-7323-48-X

3) boGposcknuit, C. U. Delphi7 : yuebmsiii kype / C. U. Bo6posekwit. - CIT6. : ITutep, 2008. - 736 c. -
ISBN 978-5-8046-0086-1.

4) bycnenko H.I. MonenupoBanue cioxHbix cucteM. -M.: Hayka, 1978.-399 c.

5)  Byu, I'. SIzpixk UML. PykoBoacTeo nonb3osarens / The Unified Modeling Language User Guide : nep.
c aurn. I T'. byu, JI. Pam6o, A. Jlxeko6con. - M. : JIMK Ilpecc, 2003. - 432 c. : un. - (J{1s nporpaMMHCTOB).
- [Tapan. Tur. 1. aHr.

6) bromkernas cucrema Poccun: Vue6uuk ans Bysos / I'. B. IMonsik, A. A. Acraxos, JI. A. Badu-Ha u
ap.; Ilon pen. I'. b. INonska; M.: KKHUTH-JIAHA, 2008.

7)  biomwketnsiii Koneke Poccuiickoit ®enepaumu. M.: Ocb-89, 2012.

8) Bsenenue B MaTeMaTHUECKOE MOZIEMPOBaHKe: YueGHOe nocobue mis By30B / B.H. Aumnxmun, M.T'.
bosipumnos, M.b. 'ntmau u np. Iox pex. I1.B.Tpycosa. - M.: Unrepmer Hrxunupunr, 2000. - 336 c.

9) Bemnunr, JI. PaspaGorka Web-npunoxenuit ¢ nomompsio PHP u MySQL / PHP and MySQL
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MuHucTepcTBO Hayku M Bbiclwero o6pasoBaHusa Poccuitickon Geaepauuu.
YDanch"ﬁ ®enepanbHoe rocyaapcTBeHHOE aBTOHOMHOE 06pa3oBaTesibHOe yupexaeHue
(DenepaanbIFl I?]blcujero o6p:30BaHgﬁH«)E/panbcxuﬁ(gnegsg))anwbnﬁ YHUBEPCUTET UMEHU NepBoro
pe3aunaeHTa Poccuun B.H.Enbunna» (Yp
w::gocnwre'r lMporpamma BCTynMUTENbHbIX MCNbITAHNI B aCUpPaHTypy
Pocom b.H. Ensipma HayyHnas cneynanbHocTb — 2.3.1 «CucremMHbIi aHanuns, ynpasneHume m o06-

paborka nHgopmaymm»
cTp. 21 n3 26

WebDevelopment [Kommiekt] / JI. Bennunr, JI. ToMcoH. - 3-€ u3a. - M. : Bunbamc, 2008. - 880 c. +1 anek-
TpoH, auck (CD-ROM). - ISBN 978-5-8459-0862-9.

10) Benukos B.A., Benukos I'.B. Teopus noo6us u MoenupoBanus: YueGHuUK, 3-e u3f. - M.: Beicias
wkosa, 1984. - 439 c.

11) Bnagumupos B.C. YpaBuenus matematiyeckoii ¢pusuxu. M.: DUMATIIUT, 2008.

12) Boakos, H. K. Hccnenosanue onepaumii: yue6, mis By3sos; Iox pea. B. C. 3apy6Guna, A. I1. Kpu-
WeHKo. - M.: MU3a-s0 MI'TY um. H.D. Baymana, 2002. - 436 c.

13) I'aBpuiosa, T. A. Ba3bl 3HaHHI HHTEJUIEKTYaIbHBIX CHCTEM : yueb, mocobue s By3os / T. A. [aBpu-
nosa, B. ®. Xopomesckuii . - CIT6. : [Turep, 2001. - 384 c. : .

14) T"anucees, I'. B. [IporpammupoBanue Ha s3bike C# : camoyuutens /. B. INanucees. - M. : JInanekTuka,
2006. - 368 c. - ISBN 5-8459-0997-X.

15) I'manxos, JI. A. I'enernueckue anropurmsi / JI. A. [naakos, B. B. Kypeituuk, B. M. Kypeitunk; nox
pea. B.M. Kypeituuka. - 2-e u3a., ucnp. u gor. - M.: ®USMATIIUT, 2006. - 320 c.

16) I'puaun, B. H. MaxopurapHoe yIioTHEHHE ¥ KOAMPOBaHUE JBOMYHbBIX CHIHaIOB: MoHOrpadus / B.H.
['puaun, P.B. Masena, b.B. Pomun. - M.: Hayka, 2001.-124c.

17) Jesaros I.X. OnTuManbHoe ynpaBieHHe HATPEBOM METajlla B KAMEPHBIX HAarpeBaTe/bHBIX MeYax:
monorpadus / JI.X. Jlessros, B.M. Jly6unun, B.M. Ps6kos, M.B. BymmanoBa, A.B. BensB-ckuii. - Maruu-
Toropck:MI'TY, 2000. - 241 c.

18) [Dxoncow, I'. PazpaGoTka kiMeHTCKUX BeG-npuioxenuii Ha miardopme Microsoft. NetFramework
[Kommuiekt] : yuebnbiii kype Microsoft / JI. I'nenn, H. Tonu . - M. : Pycckas Penakums ; CIT6.: ITurep, 2007
- 768 c. + CD-ROM. - ISBN 978-5-91180-833-4.-ISBN 978-5-7502-0316-1.
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10. Web-nopran komnanuu Oracle B Poccun [caiit]. URL: www.oracle.com/ru;
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42. JImutpuit Ky3neuoB. Meromonorus u mnpaktika cosganus SOC. Pexum jnocrtyna: https:/safe-
surf.ru/specialists/article/5197/590047
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