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1.  OBIIME NNOJIOXKEHUSA

K BcTynmuTenbHBIM HUCHBITAHUSM TIO MPOrpaMMaM TOJATOTOBKM HAyYHBIX M HAy4dHO-
negarornyeckux kaapos B acniupantype CamI TV momyckarores nuna, UMeroIre o0pa3oBaHue He
HUKE BBICIIETO (CIEIUAIUTET WIIM MaruCcTpaTypa).

[Ipuem ocyuiecTBiseTcs Ha KOHKYPCHOM OCHOBE IO pe3ysibTaTaM BCTYNUTEIbHBIX
HCTIBITAHU M.

[IporpaMMa BCTYNMUTENbHBIX UCOBITAHUN MO MPOrpaMMamM MOATOTOBKH HAYYHBIX U HAy4YHO-
MeJarornYecKuX KaJpoB B acCMHUPAHType MO HAy4HOU crenuaibHocTu 2.3.5. MaTematuueckoe u
MPOrpaMMHOE OOECIECUYEeHHUE BBIYMCIUTEIBHBIX CHCTEM, KOMIUIEKCOB M KOMIBIOTEPHBIX CeTel
COCTaBJICHa Ha OCHOBaHUU (elepallbHBIX TOCYAAPCTBEHHBIX 0OOpPa30BaTEIBHBIX CTAHIAPTOB II0
HaIpaBJIEHUsM, COOTBETCTBYIOIIUM YKPYIMHEHHOW Tpymme HanpapieHui mnoarotoBku 27.00.00
VYropaBiieHne B TEXHHYECKHX CHUCTEMaX, W, OXBaThIBaeT 0a30BbIC JIUCIUIUIMHBI IMOATOTOBKH
CHEIHAMCTOB U MAarkCTPOB I10 IaHHBIM HAIIPaBJICHUSM.

2. HEJb BCTYIIUTEJBHOI'O UCIIBITAHUS

BerynurenbHble HCTIBITAHUS TPU3BAHBI ONPECIUTH CTENIEHh TOTOBHOCTH MOCTYMAIOIIETO K
OCBOEHHUIO OCHOBHOH 00pa3oBaTelbHONW MPOrpaMMBbl aCIIUPAHTYPHl MO HAYYHOU CIEUATbHOCTH
2.3.5. MaTremaTu4eckoe M MpOrpaMMHOE OOECTICUEHHE BBIUUCIUTEIBHBIX CUCTEM, KOMIUIEKCOB U
KOMITBIOTEPHBIX CETEH.

3. ®OPMA NPOBEJAEHUSA U KPUTEPUU OLNEHKHU
BCTYHUMTEJBHOI'O UCIIBITAHUA

BerynurenbHoe HCHBbITAaHWE NPOBOJUTCS B MHCHbMEHHOW ()OpME B COOTBETCTBUH C
YCTaHOBJIEHHBIM ITpueMHO# komuccuen Caml'TVY pacnucanuem.

[Toctynaromemy npeasiaraeTcs OTBETUTh MMCbMEHHO Ha BONPOCH! U (MJIM) PELIUTh 3a/1a4u
B COOTBETCTBUH C HK3aMECHALIMOHHBIMU 3aJJaHUSIMH, KOTOPBIE OXBATHIBAIOT COACPKAHUE Pa3ZeiioB
U TEM TMporpamMMbl BCTYNUTENbHBIX HWCIBITAHUNA. [l TOArOTOBKM OTBETa IMOCTYIAIOIINE
HCIOJIB3YIOT IK3aMEHALMOHHBIE JINCTHI, KOTOPBIE BIIOCJIECTBUU XPAHATCS B UX JINYHOM JIEJIE.

[Ipu mnpueme Ha o0OydeHHE 1O MporpaMMaM TMOATOTOBKM HAy4YHBIX W HAy4yHO-
MeJarornyeckux KaJapoB B acCHUPAHTYype pe3yJbTaThl KaXJOT0 BCTYMHUTEIBHOTO HCIBITaHUS
OLICHUBAIOTCS MO NATHOANIBHOMN LIKaJIe.

MuHuManbHOE€  KOJMYECTBO  OajioB  JUIsl  KaXKJIOTO  HAmnpaBleHUS  MOJTOTOBKH,
MIOATBEPKIAOLIEE YCIEIIHOE MPOX0KIEHNE BCTYIIUTEIBHOTO UCTIBITAHUS, COCTABIIAET 3 0asia.

IIIxaja oneHUBaAHUS:

«OTIHYHO» — BBICTABIAETCS, €CIM INOCTYNAIOIIMM IPEICTaBWJI PA3BEPHYTHIEC, UETKHE
OTBETHI HA OCHOBHBIE BOIIPOCHI 3K3aMEHAI[MOHHOTO OUjIeTa.

«Xopomo» — BBICTaBISIETCA, €CIAM NOCTYNAKOIIMM  MPEACTaBWI  OTHOCHUTENIBHO
pa3BepHYThIE, YETKUE OTBETHl HA OCHOBHBIE BOIIPOCHI SK3aMEHAIIMOHHOTO OUIIeTa;

«Y10BJIETBOPHUTEJIBHO» — BBICTABIISIETCS, €CJIN ITOCTYNAIOLIUIN IPEACTABUI OTHOCUTEIBHO
pa3BepHyThble, YETKHE OTBETHl Ha OCHOBHBIE BOIPOCHI SK3aMEHAI[MOHHOIO OuiieTa, MPH 3TOM
HEKOTOpBIE OTBETHI PACKPHITHI HE MOJHOCTHIO;

«HeynoB1eTBOPpHUTEIBHO» — BBICTABIISETCS, €CJIM NPU OTBETE MOCTYIAIOIIETO OCHOBHBIE
BOIIPOCHI OMIeTa HE PACKPBITHI.



4. IEPEYEHbD PA3/JIEJIOB, TEM U CIITUCOK JIMTEPATYPbI

PA3JIEJ 1. MATEMATHUYECKOE U ITPOI'PAMMHOE OBECIIEYEHHME
BBIYMCJMUTEJBHBIX CHCTEM, KOMILIEKCOB 1 KOMITIBIOTEPHBIX CETE

1.1 TeopeTuyeckue 0CHOBbI MATEMATHYECKOI0 U MIPOrPAMMHOI0 00ecnevYeHus
BBIYHMCJIUTEIbHBIX MALIMH U CeTel

IlonsiTHE TEOPHUH ATITOPUTMOB.

OCHOBBI TEOpPHM CIIy4alHBIX MPOLECCOB. XapakTepUCTUUYeCKHe (PYHKIMHM U MX CBONCTBA.
MapkoBcKue Ipoueccsl.

OcHoBsl Teopuu rpados. Onepanuu Haja rpapamu.

OcHoBbl Teopunm MozaenupoBaHus. OO0nacTu NPUMEHEHUS, OCHOBHBIE IPUHIIMIIBI
MOJIETIMPOBAHUS JUCKPETHBIX YCTPOUCTB. [loHATHE «MOIENb»: OCHOBHBIE CBOMCTBA MOAEIEH, UX
knaccuukanus. S3p1ku MoienpoBaHus. MeToasl 00paboTKH pe3yabTaToOB MOACTHPOBAHUS.

OCHOBBI TEOpPUHM KOHEYHBIX aBTOMATOB. AOCTpakTHbBIH aBTOMar. AHajIM3 U CHHTE3
KOHEUHBIX aBTOMATOB. MUHHMMH3aLUsi aOCTPAKTHBIX aBTOMATOB. [IpuMeHEeHUEe TeOpUH aBTOMATOB
IIPU CTPYKTYPHOM NpoeKTupoBanuu IBM.

OcHoBBI anredps! 1oruku. CriocoObl MpeCTaBIeHUs] CUCTEM JIOTMYECKUX (QYHKLIUN, METOIbI
UX MUHHUMU3ALUH, aHAJIN3 U CUHTE3 KOMOWHALMOHHBIX CXEM.

ITonsiTe anropuT™Ma M €ro CBOWCTBa BpeMeHHas M €MKOCTHas CJIOKHOCTH aJrOPUTMOB.
ACHMIITOTUYECKHUE XapaKTEPUCTHUKU CIOKHOCTU. Bunapl (QyHKIUH CIOXKHOCTH aJrOpPUTMOB.
OKclepUMEHTANIbHAS OLIEHKA CJI0KHOCTH alITOPUTMOB.

MeTo/1b1 MALTUHHOTO 00Yy4EHUS BepositHoCTHBIE MOAENIN. Monenu Ha OCHOBE MPABUIL.
JIuneninple Mopenu. Perpeccus. Meron  ONOpHBIX  BEKTOpPOB. MeTpuueckue  MOZCIH.
Knaccudpukanus. Merpuueckast U uepapxudeckas kinaccuukanus. KonnenryampHoe oOydueHwHe.
IIytu B mpocTpancTBe runores. Pemaromue nepesbs.

1.2 HpI/IHIII/Il'[LI OPraHu3aNvy BbIMUC/IUTEC/IBHBIX MAIIIHH H CUCTEM

Knaccudukanus 3BM. OcHoBHble xapaktepucTuku OBM. MopaenbHbli U MOJENbHBIN
MPUHLMIIBI pa3padboTku DBM.

Hepapxuueckas OpraHu3anys NaMsaTH B BBIYMCINUTENBHON MamnHe. MHOroypoBHEBas K3IlI-
naMATh. KOrepeHTHOCTh TaHHBIX B MHOTOYPOBHEBOW MTAMSITH.

Crpykrypa pnaHHbBIX M CTpyKTypa mnaMmsath. CTpaHMuHas M CTPAaHUYHO-CErMEHTHAs
OpraHu3alys naMsaTy. 3aumTa naMaTu. MHOTOKaHaJIbHOE YIIPaBICHHUE MaMAThIO.

Bremnsas namarts. OpraHumsanyss M OCHOBHBIE YCTPOMCTBA Ha MAarHUTHBIX  JIMCKax,
ONTUYECKUX TUCKaX, (premi-naMsatb. OOJaCTH UCTIOIB30BaHMS YCTPOMCTB BHEIIHEN aMSTH. .

Ha3nauenne wu 000OIIeHHAs CTPyKTypa HpOIEccOpa, OCHOBHBIE XapaKTEPUCTHKH.
OnepannoHHas ¥ ynpasJsSIoLIUe YaCTH MPoLeccopa.

[TpuHIMOBl  KOAMPOBaHUS  yOpaBistomed HMHGopManuu W HEHMaHOBCKas cxema
BBIUHMCIUTENbHON MaluHbl. AJpecHble M 0Oe3aJpecHble CHCTEMbl KOAUpOBaHUSA. MeTombl
aZipecaliiv U UX CBSI3b C XapaKTEPUCTUKAMHU U CTPYKTYpPOU MaMATH MallluHBI.

@PopmMaTel KOMaH/ U UX CBSI3b CO CTPYKTYPOH IpoIieccopa.

OyHKIMOHANbHAs OpTaHU3alMs LeHTpanbHOoro mporeccopa (LIT).

MartpuuHble, KOHBEHEPHBIE M ACCOLMATUBHBIE MTPOLIECCOPHI.

Muxkponporpammubie YY. MeTosl KOAUPOBAaHUS U MUHUMH3AIMKA 00beMa YIpaBIIAIOLIEH
naMaTH. Peanmsanust MEKpOIIpOrpaMMHOTO Y'Y Ha OCHOBE IMPOrPAMMHUPYEMBIX JIOTHYECKUX MAaTPULL
¢ penporpammupyeMbivu [13V.

IIpepsiBanne nporpamMMm. OCHOBHBIE YPOBHH IPEPBIBAHMS M OPraHU3alisl NPUOPUTETHOTO
00CITy>KUBAHHSI 3aIIPOCOB.



BBoa-BeiBog 1 00MeH mHpOpMaren B O9BM u BRIUUCIUTENBHBIX cucTeMax. MHTepderice
BBOJIa-BBIBOA.

1.3 MartemaTu4eckoe U NIPOrpaMMHoe ofecriedeHHe BbIYHCINUTEIbHbIX MALIMH,
KOMILIEKCOB U KOMIIbIOTEPHBIX ceTeil

ANTOPUTMEBI U CTPYKTYpHI JaHHbIX. [lepeBbsi. CriocoObl oToOpaXkeHHs 1epeBbeB. [[BonyHbIe
(bunapueie) nepeBbsa. CTpykTypa OuHapHOTO naepeBa. MneanbHO cOanaHCUPOBAHHBIC ICPEBBSI.
JlepeBbsi 1BOMYHOTO ToucKa. B+ nepespsi. Onepanuu ¢ AepeBbsIMH: MOCTPOSHHE, 100aBICHUE U
yaajJeHue y3IoB, 00X0/ JepeBa.

D¢ dexkTuBHBIE aNTOPUTMBI BHYTPEHHEH COpTUPOBKU: ObIcTpas, lllemia u nupamuganbHas.
AJITOPUTMBI BHEIIHEH COPTUPOBKHU: ciusiHueM H boy3a-HenbcoHa. Anroputmsl BHYTpEHHEH
COPTUPOBKH: BCTaBKaMH, BBIOOpOM, OOMEHOM (Iy3bIpeK), MIeHKepoM. AJTOPUTM M Iporpamma
JUHEHHOro MOoMCKa ¢ HUKIOM for M ycKOpeHHOro. AJTOpUTM M Iporpamma JUXOTOMHYECKOIO
IIOMCKa. AJITOPUTM U IpOrpaMMa UHTEPIOJUPYIOLIETO IIOUCKA.

WuTerpammonnoe tectupoBanue. TectupoBanue 6a3 JaHHbIX. TecTHpoBaHHE 0€30MACHOCTH.
Harpy3zounoe TtectupoBanue. TectupoBanue mnpou3BoAUTENbHOCTA. CpencTBa aBTOMATHU3AIUU
TECTUPOBAHUSI.

PedaxTopunr xoma mporpamm. Cuctembl KOHTpousis Bepcuil. OpraHuzanus perno3uTopust
koma. CoBMmecTHast pa3paboTka HporpaMMHOro oOecnedeHus. MHcTpymeHTapuii pa3paboTyHKa.
CASE texnonoruu. UuterpupoBannas cpena pazpadorku IDE. CtpykTypa npoekra.

MacmtabupoBaHue W MHOTOYPOBHEBOE XpaHEHHE JaHHBIX. BapuaHTbl MOCTpOEHUs
pacripenieieHHbIX 0a3 JaHHBIX, permkanus, (parmentanus. TexHojormu aHanm3a OOJBIIMX
naHHbIX. TexHonoruu ananusa 6onpmux qanHeix  HDFS. ®peiimBopk MapReduce. CoctaB u
BO3MOYKHOCTH TporpaMMmHOro komruiekca Apache Hadoop. SI3bIKM MOMCKOBBIX 3alpOCOB LIS
Hadoop.

BBenenue B aHann3 OOJIBINNX JaHHBIX Ba3oBrle nmoHATHA Ompenenenue 1 CBOMCTBA
00abIKX JaHHBIX. MIcTOUHUKHN U MeTo/1bl 00paboTku. BpemeHHbIe psiabl. ArperupoBaHue TaHHBIX.
ITouckoBeie Mmexanusmel: Lucene, Solr, ElasticSearch.

ITpoextupoBanne monemn JKII ms 3apanHoro npoekra B coorserctsuu ¢ 'OCT. Beenenune
B MeTojioyioruu nmpoektupoanus . UML. Pa3paboTka nuarpammbl JesTenbHOCTH. BBeneHue B
METOAOJOTUN TNpoeKTupoBaHus. Pa3paboTka guarpamMMbel cocTOsHUH. JKM3HEHHBIH LMK
nporpaMMHoOro obecneuenus [InanupoBanue npoexra [InanupoBaHue npoexkTa U pa3dMBKa Ha
cnpuHThl B cootBercTBUU ¢ SCRUM. [InannpoBanue TeCTUpOBaHUS.

I'myOokoe oO0yuenue. ['mybokue cetn I'myOokue ceTu mpsMOro pacripoCTpaHEHHUs.
Perynsapusanus B riryookoM o0ydenun. Ontumusanus B 00y4eHUn . OCHOBHBIE aNTOPUTMBI.
Ceeprounble ceT.  MojenupoBaHue TIOCIEN0BaTeIbHOCTEH. PeKyppeHTHbIE M PEKYypCUBHBIE
CETH.

[IporpamMMHBIE CpeICTBa HMHTEIUIEKTyalbHBIX cHcTeM. bubmmorexu Keras, TensorFlow,
Cafee.

1.4 KomnbloTepHble ceTH

[Tonsitue «cerb». OCHOBHBIE KAaTETOPHM ceTel, kiaccudukanus. Vcropust pa3BuTHs ceTel.
Haznauenwue cereil. Paciinpenne o61acTv MpUMEHEHHUS.

OcHoBHbIE IOACUCTEMBI CETH. OCHOBHBIE THIIBI CETEBBIX YCTPOMCTB.

[TonsiTue cereBoro nporokona. TpedboBanus Kk MpoTokoiaaM. MexIyHapOIHbIE CTaHJAPTHI.

OTalloHHas MOJeb B3aUMHOTO COEIUHEHHUs OTKPHIThIX cucteM (Moaens OCH). YpoHH
MOJIEJIH, UX OIpeNETICHHs U IPUMEPHI.

Jlokanbuble BbrunMcaurensHeie cetn (JIBC). OmnpeneneHue M OCHOBHBIE CBOWCTBA.
Bsaumocssi3p JIBC ¢ rio0anbHbBIMU CETSIMH.



Tononorust cereil. OCHOBHbIE BUIBI TONOJOTMYECKUX CTPYKTYp, HMX HPEUMYIIECTBA,
HEJ0CTaTKU U 00JIaCTH NPUMEHEHUSI.

KopnoparuBHble U BEJOMCTBEHHBIE CETH, PUMEPHI peanu3anuu.HazHaueHne kaHaJIbHOTO U
CETEBOI'0 YPOBHEM.

Cnyx0a, CTpyKTypa U KOH(UTrypaluu 3BeHaA Mepeadu JaHHbIX. Mojenb 3BeHa mepenadyn
JAHHBIX.

ANTopUTMBI U METO/IbI YIIpaBJICHUS Niepenauel qauHblx. Kagpuposanue.

MeToapl MHOKECTBEHHOTO JocTyrna. Metonbl moBTopHOM miepenaun (ARQ). Metoss
MPOCHYIIUBaHUs HeCylel. HacToW4YMBBIM U HEHACTOMYMBBIN 10CTYI. METObl pe3epBUPOBAHUS.

[llnvra co cayuwaiinbiM  jpoctynoM  (Ethernet). Anroputm  paboThl, OCHOBHBIC
xapakrtepuctuku. Pazsutue (Fast- u GigaEthernet).

[[lura m KoOJABLO € MapKepHbIM JocTynoM. Koisbmo co BcraBkoi peructpa. Kosbio c
TaKTUPOBAHBIM JIOCTYIIOM. AJTOpPUTMBI paboThl, ocHOBHBIE XapakTepuctuku. Cers ALOHA u
texHosnorus FDDI.

Texnonoruu nocryma k OecnpoBomnHoit cpeae (crapmaptel IEEE 802.11, Bluetooth wu
HiperLAN). OcHoBuble Mexanu3Mmbl npoTokoia I[EEE 802.11. Pexumsl pacnpeneneHHOTO u
[EHTPAIM30BAaHHOTO YIpaBjieHus1. MoOuibHbIe OecripoBoHbIe ceTH. COTOBBIE TEXHOJIOTHH.

Texnonorust ISDN. Anroputm paboThl, OCHOBHBIE XapaKTEPUCTHKHU.

[Tporokon X.25. Anroput™ pabOThl, OCHOBHBIC XapaKTCPUCTHKH.

Texnonorust Frame Relay. Anroputm paGoThl, OCHOBHBIE XapaKTEPUCTUKH.

Texnonorusst ATM. OCHOBHBIC KOMITOHEHTHI, YPOBHU U HHTEP(EHCHI.

CnyTHUKOBBIE ceTU. Pa3HOBUIHOCTH, IPUMEPBHI.

B3aumocss3p Mexy ceTsMu. MOCThI U IUTIO3BI, UX CTPYKTYpa U yIIpaBJICHUE.

Haznauyenue TpancnopTHOro ypoBHs. TpaHcnopTHas cinyx0a. TpaHCIOPTHBINM MPOTOKOIL.

[IpoTOKOIBI, OPUEHTUPOBAHHBIC HA COSIMHEHHE, U 0€3 coeuHeHus. MeToabl JeiTarpaMm u
BUPTYyaJIbHBIX KaHAJIOB. METO1bI aipecaluu.

ANTOPUTMBI MapIIpyTH3alMHA. AJTOPUTMBI BbIOOpa KpaTdaimero myTtu. CraTHueckas |
aJlaliTUBHAsg MapuipyTusanus. MeToasl pacrnpocTpaHeHus HHQOpMAaIK, HEeoOXOIUMOW MpH
MapupyTuzauuu. MapupyTtusanus B O0IbIINX CETAX.

Crex nporokonoB TCP/IP. IP u npyrue mporokosisl HuxHero ypoBHs. IIporoxon TCP:
YCTaHOBJICHHE U 3aKpBITHE COEAMHEHUM, YIIPaBlIEHHE OKHOM, KOHTPOJb 3a neperpy3kamu. Bepcuu
npotokona TCP/IP. ITporokoin IPv6.

Vnpasnenne tpapukom B ATM. Tpaduk-koHTpakT, Kareropuu cepsuca. KoHTpoab 3a
YCTaHOBJIIECHMEM COCIMHEHUS W  HCIOJNb30BAaHMEM IIOJIOCHI  IpomyckaHus. [Ipuopurerst,
OpraHM3alMs OUYepEeICH.

CrpyKkTypa NPHKIAJHOTO YPOBHS M COBMECTHOE (YHKIMOHMPOBAHUE BEPXHUX YpPOBHEU
cereBoii uepapxuu. CereBble onepalvoHHble CUCTEMBI. PactipenenenHas oOpadoTKa.

CeaHCOBBIN ypPOBEHB U €0 Ha3HAUCHUE.

YpoBeHb MpeCcTaBICHHs U €r0 Ha3HaYeHHE.

Bepxuue ypoBuu ceru Internet. Ilporokoner FTP m HTTP. Onexrponnas noura. IP-
tenedonns, nporokon H-323.

1.5 MaTemaTrnueckue METOAbI aHAJIN3Aa U CUHTE3Aa BBIYUCIUTEJIbHBIX MAIIIMH U
KOMIILIOTEPHBIX ceTeil

ABtomatm3arusi npoekTupoBaHusi (AIl) kak o0ObeKkTHBHasT HEOOXOJUMOCTH MpoIlecca
npoekTupoBaHus. O01mas mocraHoBka 3agaun All kak 3agaun uccineoBaHUS OTIEpalMid. DTambl U
YPOBHU ITPOEKTUPOBAHUS.

OcHoBHBIE MeTOAbI cuHTe3a. [loctaHoBka 3amaun cuHTe3a. Mcmonb30BaHHE TPUHIUIIOB
ONTUMU3ALNU TIPU TPoeKTUpoBaHUM DBM, komiuiekcoB u ceteil. OCHOBHBIE METOJIbI TOCTPOEHUS
AHAJTMTUYECKUX MOJIEIEH U METOJIMKA ONTUMAIIbHBIX PELICHHIA.



Meron ananmmza. OCHOBHBIE METOJABl MOJENMPOBAHMS, 3aJaud, pellaeMble IpuU
MOJICIMPOBAHUH. SI3bIKM MOJETUPOBAHMSL.

WuTeprpeTanysi CTaTUCTUUECKUX PE3Y/IbTATOB MOJEIMPOBAHUS, TOYHOCTh CTATUCTUUYECKUX
oLleHOK. MoJennpoBaHye NepexoaHbIX, HECTALIMOHAPHBIX ITPOLIECCOB.

[Toka3zarenu kauectBa U 3(pPeKTUBHOCTH (PYHKIIMOHUPOBAHUS CETEH.

[IpuMeHeHHe TeopUH MacCOBOIO OOCIYXHMBaHMS JI MOZIEIUPOBaHHUS HMH(POPMALUOHHO-
BBIUHUCIUTENBHBIX ceTeil. MicTopus Bonpoca. OCHOBHBIE IOHSTHSL.

3aMKHYTbIE M Ppa30MKHYTbl€é CETH MaccoBOro oOciyxuBaHus. CTOXacTHYECKUEe CeTH
MacCOBOT'0 0OCTYKUBaHUS C HECKOJLKUMHU KJIACCAMH COOOIICHHIA.

BeruucnuTenpHble alropuTMbl pacdeTa MyJIbTUIUIMKATUBHBIX CETEH.

Ilertn MapkoBa, UX IPUMEHEHUE U METO/IbI AaHAJIU3A.

Meton Monte-Kapiio.

Mertoap! ananu3a ceteBoro Tpaduka. [IpoBepka cTaTHCTUYECKUX THUITOTES.

CucreMbl MMUTAlIMOHHOTO MOJAEIHPOBAHHUS.

Tononoruueckoe npoekTupoBaHue. I[locraHoBka 3agady ONTHMM3ALMM  TOMOJIOTMYECKON
cTpykTypsl. [Ipumenenue Teopun rpadoB. MeToibl onpeaenaeHus KpaTyaiix nyTei U CBI3HOCTH.

MeTo/1bl OLIEHKH CTOUMOCTHU CETH.

[TonsaTHe onTUMaNbHOM MapuipyTH3auuu. MoJenupoBaHUE AITOPUTMOB MAapIIPYTHU3ALUH.
[ToTokoBbie MOAEnU. MeToAbI AOIYCTUMOIO HApaBICHUS /ISl ONTUMAIbHON MapLIpyTH3aLUU.

Mertoabl oneHku 3()()EeKTHBHOCTH AJITOPUTMOB YIpaBieHUs NoToKamMH. CpaBHHUTENbHBIN
aHaJIN3 Pa3JIMYHbIX CXEM CKOJIb3AIIEro OKHa.
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