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01
[lpe3eHTaUuUSA

KoHLenums reHOMHOW UV NPeLnM3MOHHON OHKOMIOTMK HE COBCEM HOBast: Bpa4u
MCNONb3YHOT FPynny KPOBW A8 Noabopa nepenmBaHnsa KpoBK yxke 6osee cTa
neT. OCHOBHbIM OTIMYMEM Ha CEFOAHALLHUI AeHb ABNAETCSA CTPEMUTENbHbIN
POCT 06bemMa FreHOMHbIX aHHbIX, KOTOPblE MOXHO 6bICTPO M HEAOPOro cobpaTh
y naumeHTa 1 6osnee WMPOKOro Kpyra KoAen, a Takke noTeHuman ans nonyyeHms
rNyO6OoKMX 3HAHWI B pe3y/bTaTe 06MeHa 3TUMM JaHHbIMU.




NpesenTauusa | 05 tec!)

[Tocne npoxoxxaeHns aToro Kypca
npogpeccroHasIbHOM MOArOTOBKM C Bbl
YBEPEHHOCTbLIO CMOXXETE 3aHUMAaTbCS MEANLMHCKOM
NPaKkTUKOW, MNOBbILLIAs Ballly MPOGHecCcnoHaIbHyro
KBaJIMpuKaLmro v JIMYHOCTHBIN POCT”



tecn 06| MpesenTauus

MacLLTab 1 CNOXKHOCTb FEHOMHbIX JaHHbIX MPEBOCXOAAT MEPbI, TPAANLIMOHHO
VCronb3yemble B TabOpaTOpHbIX MCCNEA0BaHVISX. B mocneaHve rofbl HabnoaaeTcs
KornoccasnbHoe pasBuTvie MHMOPMATVIKY, MO3BONAAMOLLIEN aHaIM3NPOBaTb

I MHTEPMNPETMPOBATb Pe3yNbTaTbl CEKBEHMPOBaHWS [HK, 4TO NpUBENO K paspbIBy Mexy

OMONOrNYECKNMIU SHAHUAMM U UX NPUMEHEHNEM B MOBCEHEBHOM KJTMHUYECKOMN MNPaKTnKe.

MoSTOMY HEOBXOAMMO 0BY4aTh, PACTPOCTPAHATL Y BHEAPATb 3TV KOMMbIOTEPHbIE
TEXHOMOMN CPEeaV MEAULIMHCKOrO COOBLLECTBA, YTOObI UMETb BO3MOXHOCTb
VHTEPNPETUPOBAaTb MACCOBbIV aHaNN3 AaHHbIX 13 NYEAVKaLMIA, BUONOTNYECKIX

1 MEAMLIMHCKYIX 633 [aHHbIX, KIMHUYECKUX KapT 1 T.[,, M TakuM 06pa3oM 060raLlaTh
B1ONOTNYECKYHO MHDOPMALIMIO, JOCTYMHYHO Ha KITMHUYECKOM YPOBHE.

Takoe aBTOMaTNYeCKoe 0ByYeHne NO3BOUT Pa3BMBATL MPELMVIOHHYH OHKOMOMMHO

C LIeMNbO MHTEPMPETALIMN FTEHOMHbIX XapaKTEPUCTVK U MOWCKa LIENEBbIX METOLOB NeYeHNs,
a TakXKe BbIsIB/IEHVSI PUCKOB Pa3BWTIS OnpeesieHHbIX 3a601eBaHuii U pa3paboTku
60onee VHAMBWAYANN3MPOBaHHbIX MPodunakTuieckmx Mep. OCHOBHas LeMb NporpaMmbl
— 03HaKOMMTb CTYEHTOB 1 PACMPOCTPaHNTb KOMMbIOTEPHbIE 3HAHNS, KOTOPbIE yXKe
MPUMEHSIIOTCA B APYrVX 061aCTAX HO UMEOT NMLLb MUHMMASIbHOE MPUMEHEHME

B M1pe MeaMLUMHbI, 1 HECMOTPS Ha TO, YTO A/1s TOro, YTo6bl reHOMHas MeauuUMHa cTana
BO3MOXKHOW, HEOOXOAMMO TOYHO MHTEPTPETUPOBATEL OrPOMHbI 06BbEM KIMHNYECKO
MHMOPMaLMK, OCTYMHOM B HACTOSILLEE BPEMS, M CBSI3aTb ee C BMOMOrMyecKUMm
JIaHHbIMMW, MOJTYYEHHbIMM Nocse GUOMHPOPMALMOHHOrO aHanmaa. HecMoTps Ha To,

YTO 9TO CNOXKHAs 3afja4a, OHa MO3BONT BbICTPO, IKOHOMMUYHO 1 C BOSbLLENA TOYHOCTHHO
N3YYUTb BIVISHNE FEHETUYECKNX BapyaLii 1 MOTeHLUMa bHbIE METOMb! NTeYeHus.

YenoBeK OT NPUPO/b! He MPUCIOCOBIEH HI K BOCTIPUATUIO 1 MHTEPMPETALMN FEHOMHbIX
nocneaoBaTeslbHOCTEN, HU K MOHMMAaHWIO BCEX MEXAHW3MOB, MyTel 1 B3aUMOLAENCTBUI,
MPOUCXOAALLMX BHYTPU XMBOW KNETKM, HU K MPUHATIIO MEAUUMHCKNX peLLEeHNA

C JIECATKAMM NN COTHAMM NepeMeEHHbIX. YToObI ABMraTbCs Brepes, Heotxoamnma
CUCTeMa CO CBEPXYENIOBEYECKMMU aHANTUTUYECKMM BO3MOXXHOCTAMM, KOTOPast YNpoCTUT
paboYyto cpeay 1 MOKaXXeT B3aMMOCBA3M 1 6IM30CTb MEXY NePEMEHHBIMU. B reHoMYIKe
1 BMONOMUN CHUTAETCS, YTO JyYLlEe TPATUTb PECYPChI HA HOBbIE BbIYUCITUTENbHbBIE METOADI,
YeM Ha YMCTbIN CO0P AaHHbIX, YTO, BO3MOXHO, B PAaBHOM CTEMEHN OTHOCUTCSA

N K MEeOVLMHE, U1, KOHEYHO, K OHKOMOT UK.

[aHHbI Kypc npodeccrmoHanbHo NOAroTOBKM B 061aCTU UCMONb30BaHUA
Linux n nporpaMmMunpoBaHusl Ha A3blKe R B OHKONOMUU COLEPXKMUT CaMyHO MOJTHYHO
1 COBPEMEHHYIO Hay4HYHO NporpaMmy Ha pbiHKe. OCHOBHbIMM OCOBEHHOCTAMM
06yYeHNsa ABNSHOTCS:

*

Pa36op NpaKkTUYeCKUX KEMCOB, NpeficTaBNEHHbIX aKCrepTammB 061acTy
“cnonb3osaHus Linux 1 nporpaMMUMpoBaHis Ha si3bike R B OHKonoruv HarnsaaHoe,
CXEMaTUYHOE 1 UCKMIOUNTENBbHO NPaKTUYHOE CoflepyKaHue Kypca npeaocTaBnseT
Hay4HYO M NPaKTMYECKYIO MHDOPMALMIO MO TEM AUCLMMAMHAM, KOTOpble
HeobxoaMMbl 419 NPodeCcCcMoHanbHOM NPaKTUKK

HoBble paspaboTky B 06/1aCTV MCMONb30BaHKs Linux 1 nporpaMmypoBaHms
Ha 513blke R B OHKOMOMMK

MpaKTU4ecKme yrnpaxHeHus, B KOTOPbIX MOXET 6bITb MCMONb30BaH NpoLiece
CaMOKOHTPONS ANSt YNy4lleHns 3hheKTUBHOCTW 0ByYeHNs

C 0c06bIM aKLEHTOM Ha MHHOBALMOHHbIE METOAMKIM UCMONb30BaHMS Linux
¥ POrpaMMmnPOBaHnA Ha A3bIKe R B oHKOMIOrMN

Bce BbilLenepeyncneHHoe JonosHAT TEOPETUYECKIE 3aHATUS, BOMPOCH
K 9KCMepTY, ANCKYCCUOHHbIE HOPYMbI MO CrIOPHbIM BOMPOCaM 1 MHAUBMAYa bHASs
paboTa Mo 3aKpeneHnio MaTeprana

[ocTyn K y4ebHbIM MaTepuanam ¢ Ntoboro CTalMoHapHOro UM MoGUALHOro
YCTPOWCTBA C BbIXOLOM B VHTEpHET

O6HOBUTE CBOM 3HaHWs brarofaps
AaHHOMY Kypcy rnpogpeccmnoHabHOM
MOArOTOBKM B 06/1aCTU UC0/Ib30BaHMS
Linux n nporpaMmmpoBaHus Ha A3bIKe
R B oHKO/10rMN"



MpesenTaums |07 tecn

[loBbICbTE CBOKO YBEPEHHOCTb B

JlaHHbIi KYpC MOXET CTaTb 1Y LLINM MPUHATUN PELLIEHNI, 060raTnB CBOU
BJIOXXEHMEM CPE/CTB B BbI6OPE 3Hakus b1aronaps faxHomy Kypcy

MpOGECCHOHaIbHOM MOAMOTOBKM.
rporpammbl MoBbILLIEHNS KBaSTMpUKaLMn
10 ABYM MPpUYMHam: moMmMMO 0OHOBITIEHMS
3HaHWV B 06/1aCTU UCIOIb30BaHWS Linux )
W NPOrpaMMUPOBaHIS Ha A3bike R Bocrosnb3yntecb BOZMOXHOCTLIO U3YYNTb
rocaeqHne JOCTMXKEHUS B 061aCTu
MCosIb30BaHWA Linux v nporpammmpoBaHns
Ha 513bIKe R B OHKOJIOMM 1 yYCOBEPLLIEHCTBYMTE
YPOBEHb O6CITY)KMBaHWSI CBOMX MaLMEHTOB.

B OHKOJ10r MK, Bbl rosyyute gursiom TECH
TexHoIorn4yeckoro yHmBepcuTera”

B npenopaBaTenbCcKmii COCTaB BXOAAT Kak crneumanucTbl B 061acTh MCMOb30BaHUS
Linux 1 NporpaMMmMpOBaHs Ha A3bike R B OHKOSOMMK, NpUBHOCALLME B Kypc
NpodeccroHanbHo NOAroTOBKM NMYHBIN OMbIT paboTbl, TaK ¥ MPU3HaHHbIE
CMEeLVanmcTbl 13 BeAYLLMX COOBLLECTB U NMPECTUXHBIX YHUBEPCUTETOB.

MynbTUMeANAHOE COAepyKaHmne, pa3paboTaHHOE C NCMOSb30BaHNEM HOBEMLLINX
06pasoBaTebHbIX TEXHOMOWIA, MO3BOMAWT NPOMEccHMoHanam NpoxoanTs 06ydeHve
B CMMY/IMPOBaHHOW cpefie, 06ecrnedrBatoLLei MIMMEPCHBHbIN y4e6HbI NPoLiece,
OCHOBaHHbI Ha 0BY4YeHnM B peasbHbIX CUTYaLMSX.

[aHHas nporpaMma ocHoBaHa Ha NPO6/1EMHO-0PUEHTVPOBAHHOM 00YYeHNN,

C MOMOLLbHO KOTOPOrO CTYAEHT NbITaeTCs pelunTb pasnuyHble CUTyaumum n3
NPOoMeCcCMoHanbHO NMPaKTUKKM, BO3HMUKAKOLLVE HAa MPOTAXEHNUW Kypca. B aTom
CTYAeHTY 6yfeT NoMoraTb MHHOBaLMOHHAsA MHTEPAKTMBHASA B1AEOCHCTEMA, CO3aHHas
NpW3HaHHbIMW SKCMepTamu B 061acTV UCMONb30BaHMs Linux v NporpamMmypoBaHus
Ha 513blke R B OHKOMOMMM C 6O/bLLMM OMNbITOM NpenoAaBaHus.



02
Llenw

Mporpamma B 061aCTM UCMONb30BaHNS Linux 1 NPOrpaMMm1poBaHma Ha A3blke

R B OHKOMOMMK NpraBaHa ob6nerynTb paboTy Bpaya, 3aHMMAatOLLIErOCS NTIeYeHNEM
OHKOSIOMMYEeCKOM NaTonorum, Npu KOTOpo HEO6XOAMMO TOYHO MHTEPNPETMPOBATD
OFPOMHbIN 06 bEM KIIMHNYECKOW MHDOPMaLMK, OCTYMHON B HacTosILLEee

BPeMsl, 1 CBA3aTb ee C BUONOrMYECKUMMN AaHHBIMK, MOSTyHYEeHHbIMUW MOCe
61ONHMOPMaLIMOHHOIO aHanMaa




Lemn |09 tec!:

HaHHbIi Kypc npopeccrnoHanbHOV NogroToBKM
paspaboTaH A1 TOro, YTo6b! MOMOYb BaM OO6HOBUTH
CBOW 3HaHMs B 0671aCTV MCMOMNb30BaHUS Linux

M MPOrpaMMmMpPOBaHMS Ha s13bIKE R B OHKOJ10rny,
MCrO/b3Yys HOBEMNLLME 06pa30BaTe/ibHbIe TEXHOIOMY,
YTOObI BHECTU KAYECTBEHHbIV 1 YBEPEHHBIV BKNA/]

B MPUHSTUE PELLEHW B 3TOM AUCLMAINHE"



tecn 10| Uenm

O6wasn uenb

* YMETb TOYHO MHTEPNPETUPOBATb OGBEM KIIMHUYECKO MHDOPMALMY, JOCTYMHO
B HaCToOsILLEE BPEMS U CBA3AHHOM C 61ONOrUYECKMM AaHHBIMU, NONYYEHHBIMM
nocne 61oMHHOPMaTUYECKOTO aHanmsa

Bocrnosnb3yvitech aTOM BOSMOXHOCTbLHO

W cenanTe peLlaroLLmi war, YTobbl 6bITb

B KypCe MoCAe[HuX JOCTMXKEHWI B 061aCTH
MCosIb30BaHWS Linux v MporpaMmMmnpOBaHms
Ha s13bIKe R B OHKO/10rMm"



Lenn |11 tecn

KoHKpeTHble uenu

Mopgynb 1. Ucnonb3oBaHue cuctem Unix u Linux B 6uonHpopmaTuke * Y3HaTb, KaK pelleHne Npo6aemMbl Ha4MHAETCS C MOAYbHOW AEKOMIO3ULINK,
a 3aTeM AlanbHeNLIen AEKOMMO3NLIMM KaXKA0ro MOAYS B MPOLIECCE, Ha3bIBAEMOM
nocneaoBaTebHbIM YTOYHEHNEM

* O3HaKOMUTLCA C OMepaLvoHHON cMCTeMON Linux, KOTOpas B HAaCTOSILLIEE BPEMS
ABNIAETCA OCHOBOMOMAratoLLen B HayYHOM MUpe Kak A/1d MHTeprnpeTaumm

610N0rMYECKMX JaHHbBIX, MONYYEHHbBIX B PE3yNbTaTe CEKBEHNPOBAHMS, Tak v Ans * V13y4nTb OCHOBbI CTATUCTUYECKMX BbIBOAOB, YTOGbI MOHSATH 1 PACCUNTATL
MeMLIMHCKOrO aHanmaa TeKCTOB Npu paboTe ¢ KpynHOMAaCLITabHbIMM AaHHbIMM P-3HaYeHNs 1 A0BEPUTENbHbIE MHTEPBANbI MPY aHaNM3e AaHHbIX C NOMOLLbIO R
* O3HaKOMWTBCA C OCHOBaMM OCTYMa K CePBEPY LiNuX 1 C TeM, Kak HaxoamnTb * TNpueecTv NpyMepbl NPOrpaMMNUPOBaHMA Ha A3bIKe R Takum 06pasoM, 4Tobb!
¥ yCTaHaBAVBATb NaKeTbl 415 SIOKaNbHOM YCTaHOBKM MPOrpaMMHOro obecnedeHus MOMOYb YCTAHOBUTb CBA3b MEXAY KOHLENUUSMM 1 peanvsaLyei
* OnncaTb OCHOBHbIE KOMaHAbI Linux A5 co3aaHuns, nepeMmeHoBaHms, Mopynb 3. CTaTUCTMYECKHiA aHanus Ha A3bike R

nepeMeLLEHUS 11 yaNeHNs KaTaoros; NepeYncIeHns, YTEHNS, CO3aaHNs,
pefaKkTMPOBaHNS, KONMPOBaHUS 1 yaaneHus hainos

* OnucaTb Hanbornee noaxoasLye cTaTUCTUYECKME METOAbI B Ka4ecTBe
anbTepHaTUBbI, KOrAa AaHHbIE HE COOTBETCTBYOT NPEANONOXKEHNSAM, TPEGYEMbIM
* TloHATb, KaK paboTatoT paspeLLeHuns 1 Kak Nerko B3NomMaTb camble CKpbITble CTaHAapTHbIM NOAXOA0M

paspeLuenms Linux * /A3y4nTb OCHOBBI NPOBEAEHWS BOCMPOM3BOAVMBIX MCCNEAOBaHNN

Mogaynb 2. AHanu3 faHHbIX B MPoeKTax 60/bLIMX AaHHDbIX: A3bIK NMPOrpaMMupoBaHus R C ICMOb30BaHNEM CKPUNTOB R Ans aHanusa faHHbIX

* 06CcynnTb, Kak BHEAPEHWE CEKBEHMPOBAHWS creaytoLlero nokoneHus (NGS) Mogynb 4. Tpaduyeckan cpefa Ha Asbike R
B AVArHOCTUYECKOM KOHTEKCTE MOAHMMAET MHOFOYMCIEHHbIE BOMPOCH!
OTHOCUTENBHO MAEHTUDMKALMM 1 OTYETHOCTM O BapyaHTax B reHaX, BTOPUYHbIX

* Vcnonb3oBaTb METOAbI BM3yannsaumn ana n3yveHna HoBbIxX H86ODOB AaHHbIX

11 ONpeaeneHmns Hanbosnee NoaXoAsLLEro Noaxoaa

M0 OTHOLUEHUIO K NaToiornm nauneHTa
. * Y3HaTb, Kak BM3yannsmMpoBaTh faHHble, 419 U3BJIeHeHNs l/IHd)OpMaLll/ll/l, nyyiiero

* 03HaKOMMUTBCA C A3bIKOM MPOrpaMMMPOBaHHSA R, PenMyLLECTBA KOTOPOTO MOHUMAHVS AaHHbIX 1 MPUHATHS Boree ShMEKTUBHbIX PeLIeHuit

3aKJIKOHarKTCA B TOM, 4YTO OH ABJIAETCA A3bIKOM NPOrpaMMmMpoBaHing C OTKPbITbIM

* Hayuntbes 6paTb [aHHbIE, KOTOPbIE Ha nepan?l B35 He MMEKT 0CO60ro CMbICIa,
MCXOAHbIM KOAOM U UMEET MHOXECTBO NaKETOB CTAaTUCTUYECKOr 0O aHalM3a

¥ BN3yanbHO NPeACTaBNATbL UX B dJOpMe, MMEIOLLEN CMbICN 4S9 aHa/n3a

* M3y4nTb OCHOBHbIE KOHLIENLMM NPOrPaMMMPOBAHKS Ha A3blke R, TakMe KaK Turbl . .
Y3HaTb, KaK UCMOMb30BaTh TPV OCHOBHbIX MCTOYHMKA rpadvkoB B R: base, lattice

aHHbIX, BEKTOPHAA apnOMeETUKa N NHAEKCNPOBaHWE
A pHas apnd AeKeup n ggplot2

* BbinonHeHve onepauun B R, BKNOYas COPTUPOBKY, CO3LaHWE UIN UMMOPT AaHHbIX * 3HaTb, HA YeM OCHOBAH KaKZbIii PAdVHECKHH TAKET, HTOBb! ONPEAENHT

Kakom 13 HMX UCMONb30BATL M Kakne MpenMyLLECTBa JaeT TOT UM UHO



03
PyKoBOACTBO Kypca

B npenoaaBaTenbCKuMii COCTaB MPOrpaMMbl BXOAAT BedyLMe CreumanucTbl B 061acTy
MCMNOMb30BaHMS Linux U MporpaMMmpoBaHnst Ha si3blke R B OHKOMOM K, KOTOpble
npvBHOCAT B Kypc npodeccroHansHoM NoAroTOBKM OMbIT CBOe paboTbl. Kpome Toro,
B pa3paboTKe v Co3AaHMM NPOrpaMMbl y4acTBYOT CNeLnanmcTbl C MpU3HaHHbIM
aBTOPUTETOM, KOTOPbIE AOMONHAKOT €€ MEXANCUNMITMHAPHBIM NOAXOL0M




PykoBoacTBo kypca | 13 tec!i

Y3HaunTe OT BegyLmXx CrienaancToB

O MOCAEAHMX JOCTUXKEHMSX B 06/1aCTH
MCroJIb30BaHMA Linux v rnporpamMmmpoBaHms
Ha s13bike R B oHKoOs10rmmn”



tecn 14|PykosoacTso kypca

PykoBoacTeo

[-p Opyacabanb MopeHo, Maypo XaBbep

* 3aBeflytoLLMin OTAENEHNEM MEANLIMHCKOM OHKOMOrMM B YHUBEPCUTETCKOM 6ONbHILIE MMEHN Kopons XyaHa Kapnoca

* HayyHblit nccnenoBatesib B CayTreMnTOHCKOM YHUBEPCUTETE

* CTeneHb MarucTpa B 061acTv GuonHGopmaTtinki 1 6uoctatmctinkin UOC-UB

* CTeneHb MarncTpa B 061acTi aHanmaa bronHbopmaTnki B YHuBepcuteTe lNabno ae OnaBuae

* JlokTOp MeauumHbl Mafpuackoro yHuBepcuteTa KomnyTeHce. MonyveHne AkageMUYecKon Harpagbl C NoYeToM

* YneH McnaHckoro 06LLiecTBa MeMLIMHCKOM OHKoNor U rpynnbl GECP (McnaHckas rpynna paka nerkux).

* KnuHnyeckuit opanHaTop B 061acTv MeaVLIMHCKOR OHKOMOMMW, YHMBepcuTeTcKas 6onbHuLia CaH-Kapnoc B Maapnae

- CTeneHb 6akanaspa B 061aCT1 MeAULMHBI U XMPYPriin YHBEpcKUTeTa HaBappbl




PykosoacTso kypca |15 tecn

[-H KpannuHrep, MapTuH

* PykoBoauTeNb OTAENA MHTENNEKTYAbHOMO aHanM3a TEKCTOB B /ICMaHCKOM HaLMOHaNbHOM LIEHTPE ccnenoBaHus paka (CNIO).

* 3aBepLuuns NpoLIecC 0T60pa Ha AOMKHOCTb PYKOBOAUTENS NOAPA3AeNeHNS TEKCTOBOr0O MaiHUHIa B CynepKOMMbOTEPHOM LIEHTPE
BapcenoHsbl (BSC)

CneumanucT B 061acTv 61MOMEANLIMHCKOrO 1 KNMHUYECKOrO aHan13a TEKCTOB 1 A3bIKOBbIX TEXHOMOT U
CneumanucT B 061acTh MPUMEHEHNS LIENIEBOTO aHaIM3a TEKCTOB A/si 06ecnedeHns 6e30MacHOCTY NEKAPCTB, MONEKYSPHOM
CUCTEMHOW 6100 11 OHKONOT UK.

* Y4yacTBOBaN B peanm3alinm v OLieHKe 6UOMEONLIMHCKMX KOMNOHEHTOB Pacno3HaBaHNsA MMEHOBAHHbIX CYLLIHOCTEN, CUCTEM
V3BAEYEHNS MHDOPMAaLWK, CEMaHTUYECKOrO MHAEKCUPOBAHMS B0MbLUMX HABOPOB AaHHbIX PA3HOPOAHbIX TUMOB AOKYMEHTOB
YyacTBOBan B paspaboTKe NepBOro MeTa-CepBepa aHHOTaLMM 61MoMeanLIMHCKIX TekeToB (BioCreative MetaServer - BCMS)

1 MeTacepBepa BeCalm.

OpraHusaTop OLeHOYHbIX 3aAay coobLLiecTBa BioCreative A1 OLEHKM MHCTPYMEHTOB 06paboTKM ECTECTBEHHOIO A3bIKa,
y4aCcTBOBaS B OpraHv3aLumn 3aay no 6MoMeANLIMHCKOMY TEKCTOBOMY MapKETUHIY B Pa3IMYHbIX MEX/1yHapOAHbIX Bbl30BaX
coobLLecTBa, BktoYas IberEval n CLEF




tecn 16| PykosoacTso kypca

lNMpenogasaTenu

[O-p Anb6epux Maptu, Pukapao
* CTapLumii npenoaaBaTesb MaTEMaTHKM 1 KOMMbEOTEPHBIX HayK (AMPEKTOp)

* KOMIMbIOTEPHbIE HaYKI 11 CKYCCTBEHHbIN UHTENNEKT, YHUBEPCUTET
Baneapckux 0CTPOBOB

O-p BypoH ®epHaHgec, Mapus Pocapuo
* OTheneHve BHyTPEHHEN MeaNLMUHbI

* YHuBepcuTeTcKas 60MbHULA UMeHN VHbaHTbI KpUcTUHBI

O-p Nlomuna Canac, XyaH Ma6puanb
* TMpenogasaTesib yHUBEPCHTET, MaTEMATUYECKME HAYKM U MHDOPMATUKA,
VHMOPMaTHKa 1 UCKYCCTBEHHbI MHTENNEKT, YHUBEPCUTET baneapckux 0CTPOBOB

I-H Toppec, ApHay Mup
¢ CTapLLII/lI7l npenofaBaTtesib, MaTeMaThka 1 KOMMNbKOTEPHbIE HayKK, KOMIMbHOTEPHbIE

HayKn n I/ICKyCCTBeHHbIPI VHTENIEKT, yHl/IBepCI/ITeT BaﬂeapCKmx OCTpOBOB



PykosoacTso kypca |17 tecn

YHWKabHbIN, KITKOYEBOMU

W PELLIarOLLMIA OrbIT 0BYYEeHMST
J1/15 MOBbILLIEHWS BaLLero
npopeccrnoHasibHoOro pocra’



04
CTpyKTypa u cogeprxaHue

CTpyKTypa coaep>kaHns 6bina paspabotaHa KoMaHa0i NpodeccuoHanoB 13 nydimnx
06pasoBaTesibHbIX LIEHTPOB, YHUBEPCUTETOB ¥ KOMMaHUIA ICNaHum, 0CO3HaROLLMX
aKTyalbHOCTb COBPEMEHHOI crneLmnanmsaumny aas Toro, Ytobbl MMETb BO3MOXHOCTb
BMELLIATbCS B Crienanmsasmio 1 ConpoBOXKAEHNE CTYAEHTOB, U CTPEMALLIMXCA

K KayeCcTBeHHOMY NpenofgaBaHmnio C MOMOLLbHO HOBbIX 06Pa30BaTebHbIX TEXHOMOT A,




CTpykTypa u copepxanue |19 tec!)

HaHHbIi Kypc npogeccrnoHaibHoM
MOArOTOBKM B 061aCTH MCMOJIb30BaHMS
Linux v porpammmpoBaHns Ha si3blKe
R B OHKOIOrm COAEPXKUT caMyro
MOJIHYHO M COBPEMEHHYHO HaYYHYHO
nporpaMmy Ha pbiHKe"
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Mopaynb 1. icnonb3oBaHume cuctem Unix 1 Linux B 6BronHbopmaTinke 1.7.

1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

BBefeHne B ornepaLnoHHyro crctemy Linux

1.1.1. Y710 Takoe onepauMoHHaa cuctema?

1.1.2.  TpenmyLiecTsa UCNOb30BaHMA Linux

OKpYy>KeHwe 1 ycTaHoBKa Linux 8
1.21.  OuctpubyTtmBbl Linux?

1.2.2.  YcTaHoBKa Linux ¢ nomotbto USB-Hakonutens

1.2.3.  YcTaHoBKa Linux ¢ nomollbto CD-ROM

1.2.4.  YcTaHoBKa Linux ¢ MOMOLLbHO BUPTYaSibHOW MaLUWHbI

KomaHaHas cTpoka

1.3.1. BegeHue 10
1.3.2. Y70 Takoe KoMaHAHasd CTpoKa

1.3.3. Paborta B TepMmuHane

1.3.4.  The Shell, Bash

OcHOBHast HaBurauus

1.41. BegeHue

1.4.2.  KakysHaTb Tekylllee MeCTononoxeHmne?

1.4.3.  ABCONtOTHblE N OTHOCUTENbHbBIE MapLIPYThI

1.4.4.  Kak nepemelLartbcs no cucreme?

Pa6oTa ¢ tharnamu

1.5.1. BeepgeHwne

1.5.2.  Kak cosgaTb CnpaBOYHUK?

1.53.  KaK nepeiiTu B CpaBoYHUK? 1.10.
1.5.4.  Kak cosgatb nycrou dann?

1.5.5.  KonvpoBaHue dharina 1 katanora

1.5.6.  YpaneHwe daitna u katanora

TekcToBbIn pefakTop VI

1.6.1. BefeHue 1.11.
1.6.2.  KaK 3anucbiBaTb M BbIXOANTL?

1.6.3. Kak nepemelyatbes no daiiny B TEKCTOBOM pefakTope Vi?

1.6.4.  YpaneHne COaepPXXMMOro

1.6.5.  KomaHga OTMeHbI

CVMBOJIbI MOACTAHOBKM

1.7.1. BegeHne

1.7.2. Y70 Takoe CUMBOSbI MOACTAHOBKMN?
1.7.3.  [lpuMepbl ¢ CUMBOSIAMK MOACTAHOBKM
PaspeLueHns

1.8.1. BegeHune

1.8.2.  Kak mpocmoTpeTb NpaBa AocTyna K dainy?
1.8.3.  Kak n3MeHnTb paspeLueHns?

1.8.4.  HacTpoiku paspeLleHuni

1.8.5. PaspelleHns ans kaTanoros

1.8.6. [onbaosatens “root”

dunbTpbI

1.9.1. BegeHne

19.2. Head

1.93. Tail

1.94. Sort

195 nl

19.6. wc

19.7. Cut

1.9.8. Sed

1.9.9. Unig

1.9.10. Tac

1.911. [Opyrue dunsTpbl

Grep v perynsipHble BbIpaXeHns

1.10.1. BeegeHune

1.10.2. eGrep

1.10.3. PerynsipHble BbIpaxeHus
1.10.4. HekoTopble NpumMepsbl
MNannnaiH v nepeHanpaBieHne
1.11.1. BBegeHue

1.11.2. TMepeHanpaBneHwve B daiin
1.11.3. CoxpaHuTb B ain

1.11.4. TMepeHanpaBneHve 13 harna
1.11.5. TMepenanpasneHve STDERR

1.11.6. TlannnanHol
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1.12.  YnpaBneHwve npoLeccamu

1.12.1. BeegeHne

1.12.2. AKTVBHble NpoLecCh!

1.12.3. 3aKpbITb NOBPEXAEHHbIN NMpoLecc

1.12.4. PaboTa C KpynHbIM NAaHOM ¥ (QOHOM
1.13. Bash

1.13.1. BeegeHune

1.13.2. BaxHble MOMEHTbI

1.13.3. 3a4eM HyxxeH./ ?

1.13.4. TlepemeHHble

1.13.5. 3aasneHua

Mopaynb 2. AHann3 06paboTKa 60/1bLLNX JaHHBIX: A3bIK
nporpaMmmpoBaHms R

2.1.  BBeneHve B A3blK NpOrpaMmMmmnpoBanHmsa R
2.1.1. Y710 TaKoe s3bIk R?
2.1.2.  YctaHoBKa R v rpacduyeckoro nHtepdeiica R
2.1.3.  Taketbl
2.1.3.1. CTaHfapTHble NakeTbl
2.1.3.2. BHeceHHble nakeTbl 1 CRAN
2.2, OCHOBHble XapaKTepucTunkm R
221. CpepaR
2.2.2.  ConyTcTBytolLee NporpaMMHoOe 0becrnedeHre N AoKyMeHTaLms
2.2.3.  Rucratncruka
2.2.4. R OKOHHas cucTeMa
2.2.5.  Mcnonb3oBaHne R B MHTEPAKTUBHOM PEXUM
2.2.6. BBoaHOe 3aHATUE
2.2.7.  TonyyeHvie NOMOLLYM MO GYHKUUSM M BOSMOXKHOCTAM
2.2.8.  KoMaHfbl R, 4yBCTBUTENbHOCTb K PErUCTPY U T.A4.
2.2.9. BoccTaHoBEHNE U KOPPEKUMS NPefblayLLMX KOMaHA
2.2.10. BbINonHeHWe KOMaHA UK NepeHanpaBneHye BbIBoAa B Gaiin
2.2.17. TIOCTOAHCTBO AaHHbIX W yaaneHve 06beKToB
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2.3.  Tunbl 06bekToB R

2.3.1.

2.3.2.

2.33.

234

pocTble MaHUMYNALMM; YUCTa 1 BEKTOPbI

2.3.1.1. BekTOpbI 1 Ha3Ha4YeHne

2.3.1.2. BekTopHasa apudmeTrKa

2.3.1.3. [eHepauus perynsapHbIx nocnegoBaTenbHOCTEN
2.3.1.4. Jlornyeckmne BEKTOPbI

2.3.1.5. OTCYTCTBYIOLLME 3HAYEHNUA

2.3.1.6. BekTOpbl CMMBOMOB

2.3.1.7. IHOeKCHble BEKTOPbI 2.4.

2.3.1.7.7. Bbl60op 1 M3MEHeHWe NOAMHOXECTB Habopa AaHHbIX
2.3.1.8. pyrue Tunbl 06beKTOB
O6beKTbl, X PEXMMbI 1 aTPUBYThI
2.3.2.1. BHyTpeHHwe aTpubyTbl: PEXMM U ANVHA
2.3.2.2. A'3MeHUTb [/IMHY 06beKTa

2.3.2.3. C60p 1 HacTpoiika aTpnbyToB 2.5.

2.3.2.4. Knacc ob6bekTa

YnopsfgoyeHHble 1 HeynopsiAoyeHHble GakTopbl
2.3.3.1. KOHKpETHbIN Npumep

2.3.3.2. ®yHKuua tapply () 1 HepaBHble MaTpHLbl
2.3.3.3. YnopsafoyeHHble hakTopsbl

MaTtpubl 2.6.

2.3.4.1. MaTpuupbl

2.3.4.2. MaTpuyHoe nHaexkcnposaHue. MNoapasaensl MaTpuLbl
2.3.4.3. VIHOeKCHble MaTpuubl

2.3.4.4. ®yHkuuA Maccuia ()

2.3.4.5. CMellaHHast apudMeTMKa BEKTOPOB U MaTpuL.
[NpaBunno ytunnsaumm

2.3.4.6. BHellHee NponsBeAeHre ABYX MaTpuL

2.3.4.7. 0606LL|EHHOE TPAHCMOHNPOBaHNE MaTPULIbI

2.3.4.8. MaTpunyHOe yMHOXeHMne

2.3.4.9. Co6CTBEHHbIE 3HAa4YEHMS U COBCTBEHHbIE BEKTOPbI

2.3.4.10. PasnoxeHve CUHTYAPHbIX 3HAYEHWUN U AETEPMUHAHTbI
2.3.4.117. dopmupoBaHue pasaeneHHbix Maccueos, chind () v rbind ()
2.3.4.12. ®yHKUMA KOHKaTeHauww, ¢ (), ¢ MaTpuLaMm

2.3.5.  Tabnuubl YacToT GaKToOpoB
2.3.6. Cnucku
2.3.6.1. CosaaHne 1 n3MeHeHue CrMCcKoB
2.3.6.2. KOHKaTeHaLMOHHbIe CIUCKM
2.3.7.  Kagpbl faHHbIX

2.3.7.1. Kak cospgaTb DataFrames?
2.3.7.2. TpncoeanHnTb () U 0TCOEAUHMUTS ()
2.3.7.3. PaboTa ¢ Dataframes

YTeHMe 1 3annch AaHHbIX

2.4.1.  OyHKums read.table ()

242  OyHkuma scan()

2.4.3.  [ocTyn K BCTPOEHHbIM HabopaM [laHHbIX
2.4.4.  3arpyska [aHHblx 13 Opyrux naketos R
2.4.5. PepakTnpoBaHMe JaHHbIX

[pynnMpoBKa, UMKIbl U YCNIOBHOE BbINOHEHWE
2.5.1.
2.5.2.

CrpynnupoBaHHble BblpaXxeHuns
KOHTponbHble 3aaBM1eHNs
2.5.2.1. YcnoBHoe BbINOMHeHKe: onepatopbl if

2.5.2.2. MNosTOpSstoLLEECS BbINOHEHME: LUMKAbI for, NOBTOPEHWE 1
TaNMUHP

HanucaHve co6CTBEHHbBIX (DYHKLMIA

2.6.1.  [lpocTble Npumepsbl

2.6.2.  OnpegeneHne HOBbIX 6UHAPHbBIX ONePaToOpoB

2.6.3.  ApryMeHTbl C UMEHEM U 3HAYEHWSIMU MO YMONYaHNIO
2.6.4.  AprymeHt".'

2.6.5.  HasHauyeHusa B pamkax GyHKLui
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Mogaynb 3. CTaTUCTUYECKUI aHann3 Ha A3blke R

3.1, [IMcKpeTHble pacnpefeneHnsa BEpOATHOCTEN

3.2.  HenpepbiBHble pacnpefeneHnsa BepoSTHOCTEN

3.3.  BBefeHue B BbIBOfbI 11 BbIGOPKY (TOYEUHOE OLEHNBAHME)
3.4.  [loBepuTesNibHble UHTEPBAIbI

3.5, TlpoBepka rmnores

3.6.  ANOVA oaHO(DaKTOPHbI

3.7.  KoppekTupoBka (TecT xu-kBagpaT)

3.8.  06beT fitdist

3.9. BBefeHvie B MHOTOMEPHYHO CTaTUCTUKY

Mopaynb 4. lpadmyeckasn cpefia Ha A3blke R

4.1.  Tpadurueckue npoueaypbl
4.1.7.  BbICOKOYPOBHEBbIE KOMaHAbLI YEPYEHNA
4.1.1.7. OyHkums plot ()
4.1.1.2. Buayanusaumst MHOrOMepHbIX JaHHbIX
4.1.1.3. OkpaHHad rpadwka
4.1.1.4. ApryMeHTbI 151 BbICOKOYPOBHEBBIX MYHKLMIA TPACCUPOBKM
4.1.2.  KomaHIbl HU3KOYPOBHEBOIO YepyeHust
4.1.2.1. MatemaTnyeckas aHHoTaLms
4.1.2.2. BekTopHble wpndTbl Hershey
4.1.3.  BaaumopmencTaue ¢ rpadukoi
4.1.4.  Vlcnonb3oBaHwe rpauyeckmnx napameTpoB
4.1.4.7. TIOCTOSIHHbIE M3MEHEHUS: DYHKLMA par ()
4.1.4.2. BpeMeHHble 3MEHEHNS: apryMeHTbl A9 rpa@uueckmx dyHKLMiA
4.1.5.  Cnncok rpaduyecknx napaMmeTpoB
4.1.5.1. Tpaduyeckmne aneMeHTbl
4.1.5.2. Ocn 1 MapkmpoBka
4.1.5.3. Mona durypbl
4.1.5.4. MHorodwrypHas cpefa
4.1.6.  OnwvcaTenbHas cTaTUCTMKA: rpaduyeckmne NpeacTaBneHns



05
MeToaonorus

[aHHas yyebHaa nporpaMma npeanaraeT 0cobblit cnocob obyyeruns. Hala
MeTo[0/10r1st paspaboTaHa B pexKMMe LMKIMYeckoro obyyeHns: Relearning.

[laHHas cuctema 06ydeHns MCnob3yeTes, HanpyYMED, B CaMbiX MPECTUKHbIX
MeANLMHCKMX LWKONax Mypa 1 Npr3HaHa OfHON 13 camblx 3(MdOEKTUBZHbIX
BeAYLIMMY M3OaHUAMM, TakUMK Kak XKypHan MeauuuHbl HoBoit AHuu.
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OTKpouTe [/718 cebss MeToamKy Relearning, koTopasi
OTBEPraeT TPpaAnLIMOHHOE JIMHENHOE 0bYYEHME, YTOObI
roKasaTb BaM LMKIINYECKME CUCTEMbI 0BYYEHUS: CroCo6,
KOTOPbIV [JOKa3aJ1 CBOK OIPOMHYHO 3(h(EKTUBHOCTH,
OCOBEHHO B ripeAMeTax, TPebYHOLMX 3ariOMUHaHNS"
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B TECH Mbl ucnonbsyem MeTof 3anoMmMHaHUSA KENCOB

YTO JOMKeH AenaTb NpodeccroHan B onpeaeneHHon cutyaummn? Ha npoTaskeHum
BCEI NporpamMmbl Bbl 6yfieTe CTaNKmnBaTbCsl C MHOXECTBOM CMOAENMPOBaHHbIX
KIIMHWUYECKMX CllyYaeB, OCHOBAHHbIX Ha UCTOPUSX 6ONE3HM peasbHbIX MaLWEHTOB,
Koraa Bam NpuaeTca NpoBOAUTb UCCeoBaHue, BbIABMIaTb M1MNoTesbl 1 B KOHEYHOM
uTore pellatb cuTyaumio. CyLLEeCTBYET MHOXECTBO Hay4YHbIX [JOKA3aTebCTB

3P hEKTMBHOCTM 3TOro MeToAa. byayLme cneymanncTbl ydaTcs ydlle, 6bIcTpee u
MOKasblBatOT CTabW/bHbIE PE3YNbTaTbl C TeYeHNEM BPEMEHM.

C TECH BbI cMOXeTe 103HaKOMUTBLCS CO
CMOCO60M 06YYEHMS, KOTOPbIN OMPOBEPraeT
OCHOBbI TPaANLUMOHHbIX METOAOB 06pa30BaHMs
B YHUBEPCUTETAX M0 BCEMY MUPY,.

Mo cnoBam JOKTOpa XKepBaca, KIMHUYECKNI Crydai - 9TO onucaHve gnarHosa
nauveHTa Uan rpynnbl NaunMeHToB, KOTOPbIE CTAHOBATCA "Ciydaem”, NpUMeEPOM 1m
MOAENBHO, UOCTPUPYHOLLEN KaKOR-TO 0COBbIN KIIMHUYECKIIA KOMMOHEHT, NGO B
cuny oby4atoliero achdexTa, MMb0 B CUITY CBOEM PEAKOCTMN UM HEOOLIYHOCTIN. BaxkHO,
YTOBbI Keitc 6bl/T OCHOBAH Ha TeKyLLel TpyA0BOV AeATeNlbHOCTY, MbiTasiCb BOCCO34aTh
pearbHble YCNoBusa B NPOheCCMOoHanbHoN NpaxkTyike Bpaya.
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8HaeTe /v Bbl, 4TO 3TOT METOZ 6biJ1
paspabotaH B 1912 roay, B [apBapAcKom
YHUBEPCUTETE, AJ15 CTYAEHTOB-HOPUCTOB?
MeTog KevicoB 3ako4asics B rpeAcTaBieHnn
peasibHbIX CIIOXHBIX CUTYaLuK, YTOObI OHM
NPUHUMAaJIN PELLIEHNS] 1 06OCHOBbIBAIIN
Crocobbl nx pelueHusi. B 1924 rogy oH 6b1/1
YCTaHOBJIEH B Ka4YeCTBe CTaHJapTHOro MeToja
06y4eHusi B [apBapCcKOM yHuBepcuTeTe"

9 dekTMBHOCTL MeTOAA 060CHOBbLIBAETCA YETbIpbMS
KNIOYEeBbIMU AOCTUXKEHUSIMU:

1. CTymeHTbl, KOTOpbIE CieAytoT 3TOMY MeTofy, He TONIbKO Ao6uBatoTCS
YCBOEHWS 3HAHWI, HO 1 pa3BMUBatOT CBOW YMCTBEHHbIE CMIOCOBHOCTH C
NMOMOLLbIO YNPaXHEHUIN MO OLeHKEe peasnibHbIX CUTYaLMiA U MPUMEHEHMIO
CBOMX 3HAHUN.

2. 06yYyeHMe NPOYHO OMMPAETCS Ha NMPAKTUYECKUE HaBbIKK, YTO MO3BOJISET
CTYLEHTY fNyylle MHTErpUpOBaTbCS B peasbHbli MUP.

3. YcBOeHWe naen u KoHLenLUuin CTaHOBUTCA npoliie U ahdekTUBHee
6narofiaps UCMoNb30BaHMIO CUTYaLMI, BOSHUKLLKX B PeaibHOCTM.

4. OwyuweHne acHeKTUBHOCTU 3aTPAYEHHbIX YCUIUIA CTAHOBUTCA OYEeHb
BaXXHbIM CTUMYJIOM A1 CTYAEHTOB, YTO NPUBOAMUT K MOBbILLEHUIO MHTEpeca
K yuebe 1 yBe/IMYEeHNI0 BPEMEHU MOCBSILLEHHOMY Ha paboTy Haf KypCOM.
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MeTogonorus Relearning

TECH addekTnBHO 06beAMHAET METOA KeincoB ¢ cucTemoit 100%
OHMainH-06yYeHns, OCHOBAHHOWM Ha MOBTOPEHWI, KOTOpast codeTaeT
8 pasnMUHbIX AVAAKTUYECKMX S1EMEHTOB B KaXXOM YPOKE.

Mbl yaydLlaeM MEeTOA KEMCOB C MOMOLLbHO fydLlero metoda 100%
OHNaiH-06y4eHus: Relearning.

CTyAeHT 6yAeT y4UTbCA Ha OCHOBE peasibHbIX
C/Iy4aEeB U1 PA3PELLIEHMS CIIOXKHBIX CUTYaLi B
CMOLE/IMPOBAHHbIX yHEOHbIX YCII0BUSX. ITU
CUMYNSILMM pa3paboTaHbl C MCOb30BaHNEM
CaMoro COBPEMEHHOIO MPOrPamMmMHOro
obecrieqyeHms 415 NOIHOMO MOrPyXKeHUs B
MPOLIECC OBYYEHMSI.

learning
from an
expert
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Haxopnsco B aBaHrapae Ml/IpOBOVI negarornky, MeTton Re/eaming CyMen NoBbICUTb
O6LLLI/]VI YPOBEHb YAOBNETBOPEHHOCTHU CnelnasinCToB, 3aBePLUMBLLNX o6yqe|—|me, no
OTHOLUEHWNIKO K MNoKa3aTesidM KayvecTBa JIyyLlero OHﬂaVIH-yHMBepCMTeTa B MMPE.

C NOMOLLbHO 3TOM METOAMKM Mbl C 6ecrpeLiefeHTHbIM ycrexoM obyunnn 6onee 250000
Bpayeit No BCEM KIIMHUYECKMM CNELUanbHOCTAM, HE3aBUCUMO OT XMPYPruYecKoi
Harpysku. Hallia MeTofonorus npenofiaBaHnsa pazpaboTaHa B Cpeje C BbICOKMMM

TpeboBaHNSAMM K YPOBHIO MOArOTOBKM, C YHUBEPCUTETCKUM KOHTUHIEHTOM CTYAEHTOB
C BbICOKMM COLManbHO-3KOHOMUYECKUM YPOBHEM U CPeAHUM BO3pacTom 43,5 rofa.

MeTtoanka Relearning no3BosmT BaM yYnTbCS C MEHBLLIMMM
YCUIMSIMU M 60JTbLLIEN S(PPEKTUBHOCTbHIO, BCE HOJIbLLE
BOBJ/IEKas BAcC B MPOLECC 0OyYEHMS], pa3BMBasi KDUTUYECKOE
MbILLIEHWNE, OTCTanBas apryMeHTbl U MPOTUBOMNOCTAB/ISS
MHEHWS, 4TO HEMOCPEACTBEHHO MPUBELET K YCrEXY.

B Haluen nporpamMme o6yqu|/1e He ABMSETCH NIMHENHBIM npoueccom, a nponcxoanT
no cnmpanun (Mbl YHYUMCA, pa3yydmBaeMcCy, 3abblBaeM 1 3aHOBO yLll/IMCFI). HOSTOMy
Mbl JONONHAEM Ka)XAbI U3 3TUX 31EMEHTOB MO KOHLUEHTPUYECKOMY MPUHLNMY.

O6Lmin 6ann kBanudbmUKaLmmM No Hallel cnucteme o0bydenunst coctapnsaeT 8.01, 4to
COOTBETCTBYET CaMblM BbICOKUM MeXyHapOAHbIM CTaHaapTam.
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B pamkax aTomn nporpaMmbl Bbl nojsiydaeTe AOCTYN K JIy4LLWNM y'-le6HbIM MaTepuanam, noarotoB1€HHbIM
crieunanbHO AJiA BacC:

Yye6Hblit MaTepuan

>

Bce avpakTuueckme Matepuanbl CO34atoTes NnpenogasaTensMm cnelmnanbHo
[N CTYAEHTOB 3TOr0 Kypca, YToObl OHW ObIN AEACTBUTENBHO YETKO
chopMyNMPOBaHHBIMM 1 NOSE3HBIMM.

3aTeMm Bcs nHhopMaLms NepeBoanTCst B ayaMoBMayasnbHblii hopmat, cosfaBas
OVNCTaHUMOHHbIN pabounii metog TECH. Bece 3T0 OCyLLECTBASIETCS C MPUMEHEHNEM
HOBEWLLMX TEXHOMOM A, 06ECNEYNBAOLLMX BbICOKOE Ka4ecTBO KaxkJoro 13
npeacTaBNeHHbIX MaTepuanos.

Xupypruqecme TeXHUKU U npoueanypbl Ha BUgeo

TECH npepocTaBnsieT B pacropsdXkeHne CTyAeHTOB JOCTYMN K HOBENLLNMM METOAMKAM U
JOCTVKEHNSAM B 06/1aCTV 06pa30BaHma 1 K NepeoBbIM MeAVLMHCKUM TEXHOMOMMAM.
Bce ¢ MakcvManbHOM TLATENbHOCTBIO, 06 SACHEHO UM MOAPOBHO ONMCAHO CaMUMK
npenofaBaTtensmMu 419 yCOBEPLIEHCTBOBAHUSA YCBOEHUS 1 MOHUMaHNS MaTeprasnos.
I camoe rnaBHOE, Bbl MOXETE CMOTPETDL MX CTOMbKO Pas, CKOJTbKO 3ax0TUTe.

MHTepaKTVIBHbIe KOHCMNEeKTbl

MbI NpeAcTaBAAeM cofepyKaHne B NpuBaeKaTebHoN U AnHaMUYHOM
MYNbTUMEANINHOM OpMe, KOTopast BKNKOYaET aymno, BUAEO, N306paxKeHNd,
AvarpamMMmbl 1 KOHLIENTYaslbHble KapTbl A9 3aKPENIeHNsa 3HaHW.

9Ta yHMKanbHaa oby4yatollast cucTema Ansa npeacTaBneHus
MYNbTUMEONAHOrO CoAepXKaHus 6blna oTMedeHa komnaHuein Microsoft kak
"EBponerickasa nctopwms ycnexa'.

OononuutenbpHasa nuTepartypa

HoBelilune cTaTby, KOHCEHCYCHbIE IOKYMEHTbI 1 MEXyHapOHble PYKOBOACTBA
\l/ BKJTFOYEHbI B CMIMCOK NTUTEPaTypbl Kypca. B BUpTyanbHoi 6uénmnoteke TECH cTyaeHT
6yaeT MMEeTb JOCTYN KO BCEM MaTepuanam, Heo6XoaVMbIM ANs 3aBepLUeHns 06yHeHus.
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AHanus KelicoB, paspaboTaHHbIX U 06bAACHEHHbIX 3KCMepTaMu

S dekTBHOE 06yYeHMe 06513aTENBHO JOIXKHO 6bITb KOHTEKCTHbBIM. [103TOMY Mbl
npenCcTaBMM BaM peasibHble KeliChl, B KOTOPbIX SKCMepT NPOBEAET BaC OT OKa3aHMs
NepPBMYHOrO OCMOTPA 0 Pa3paboTKM CXEMbI NNEYEHNS: MOHATHBbIR 1 MPSMOI CNoco6

[IOCTWYb HaWBbICLLEN CTeNeHN MOHMMaHWsA MaTepuana.

Tecwlpoaal-me U NOBTOPHOE TeCTUupoBaHue

Ha MPOTAXEHNN BCen nporpaMmbl Mbl MEPUOANHECKN OLIEHMBaEM U
nepeoueHmnBaeM Balln 3HaHNA C NOMOLLbHO OLEHOYHbIX M CaMOOLIEHOYHbIX
yI'Ipa)KHeHl/lVII TaK Bbl CMOXETE y6eﬂ,MTbCFI, YTO [OCTUraeTe NoCTaBMEHHbIX Lienen.

MacTtep-knaccbl —

CyLLEeCTBYIOT HayYHble aHHble O MOJib3e CTOPOHHErO 3KCMEPTHOro HabMtOAEHMS:
TaK HasblBaeMblii MeTos 06yUeHNs y SKCrepTa YKpersisieT 3HaH!s 1 NamMsTb, a
TaKkKe hOpMUPYET YBEPEHHOCTb B HALLIMX BYYLLMX CMOXHbIX PELLEHNSX.

KpaTkue pyKoBOACTBa K A,eNCTBUIO

TECH npeanaraet Hanbonee akTyanbHOe COAepXKaHWe Kypca B B1ae paboumnx e
JIMCTOB WM KPATKMX PYKOBOACTB K AeNCTBUIO. OG0OLLEHHbIN, MPaKTUYHbBIA 1 ]
3(deKTVBHbI cNoco6 NOMOYb BaM MPOABUHYTHCS B 00YYEHUN.

LI IR
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KBanudpukauus

Kypc npotheccroHanbHoM NOAroToBKM B 061acTv Micnonb3oBaHwe Linux 1
nporpaMmMmnpoBaHNA Ha A3blke R B OHKOOMMK rapaHTUPYET, MOMUMO CaMoro
CTPOroro v COBPEMEHHOro 06y4eHNs, MoyYeHVe AMNIOMa O MPOXOXAEHUM
Kypca npodeccroHanbHOM NoAroToBKK, BblgaBaemMoro TECH TexHonornyeckmnm

YHUBEPCUTETOM.




Keanudukaumsa | 33 tec’:

YenewHo npovguTe Ty nporpammy v rnosyymTe
YHUBEPCUTETCKUI ANMIIOM 6€3 XJ10M10T, CBS3aHHbIX
C roesakamu 1 opopMIeHNeM JOKYMEHTOB"



tecn 34|Ksanudbukaums

[aHHbIM Kypc npodeccroHanbHoi nogrotoBku B 061actu Mcnonb3soBaHue Linux
1 NporpaMMm1poOBaHuUs Ha A3blKe R B OHKONOMUU COLEPXKMUT CaMyHo MOJHYIO U
COBPEMEHHYH Hay4HYHO MPOrpaMMy Ha PbIHKE.

ocne NpoXoXAeHWs aTTecTaunm CTYAEHT NOMYYUT NO NOYTEX C NOATBEPXKAEHNEM
MOyYEHNsT COOTBETCTBYHOLLMIA AMMIOM O NpoXxoxaeHnn Kypca npodeccrMoHanbHoOM
NoAroToBKM, BblAaHHbIM TECH TexHonormyeckum yHUBepCcuMTeTOM.

[unnnom, BblaaHHbIM TECH TeXxHONornyeckKum yHUBEpPCUTETOM, MOATBEPXKAAET
KBanmMMukaLmo, Moy4eHHyro Ha Kypce npodeccroHanbHOM NOArOTOBKM, 1
COOTBETCTBYET TPeHOBaHMNSM, 06bIYHO NpeAbABAAEMbIM G1pXKaMn Tpyaa,
KOHKYPCHbBIMW 3K3aMeHaMM1 1 KOMUTETaMV MO OLIEHKE Kapbepbil.

. . (]
[vnnom: Kypca npogeccroHanbHoi noaroToBku B o6nactn Mcnonb3oBaHue Linux n te C n TexHOMOrMYeCKYii
» yHUBepcutet
nNporpaMMUpoBaHusa Ha A3blke R B oHkonormm B
HacTtoswuin

dopmaT: oHnaiH aunmnom

CBUAETEeNbCTBYET O TOM, YTO
l_lpO,EI,OJ'I>+<l/lTeJ'I bHOCTb: 6 mMecH ueB FHfMxa _______ C AOKYMEHTOM, YAOCTOBEPSAIOWMA IMYHOCTb_______

OcBown(a) v ycnewHo npoLwesn(na) akkpeanTaLumio NnporpaMmmbl

KYPC MPO®ECCUOHAJIbHOM MNOArOTOBKM

B o6nactu
Mcnonb3oBaHue Linux n nporpaMMmnpoBaHus Ha A3bike R B OHKO1I0rMKn

JaHHblit AUNIOM CreLnan3npoBaHHO MPoOrpamMMbl, MPUCYXAAeMblid YHUBEPCUTETOM,
cooTBeTCTBYeT 475 yyebHbIM Yacam, ¢ 4aTon Havana AA/MM/TTTT U JaTON OKOHYaHWUs AA/MM/TTTT.

TECH sIBNISieTCA YaCTHbIM BbICLIMM y4e6HbIM 3aBeieH1eM, NPpU3HaHHbIM MUHUCTEPCTBOM
HapogHoro o6pasoBaHus Mekcuku ¢ 28 utoHsa 2018 roga.
17 nioHsa 2020 1.

A-p Tere Guevara Navarro
PekTop

unique TEC!

*[aarckuii anocTunb. B cnyyae, ecnv CTyAeHT NOTPeGyeT YTOObI Ha ero AUNIoM B GymMaxHoM dopmaTe 6bin npocTaBneH Maarckuit anoctunb, TECH EDUCATION npeanpuMeT HeO6XoavMble Warv Ans ero nofyYeHns , 3a A0MOAHUTENbHYIO onnaty.



]
B TEXHOJIOrMYecKnm
» YHUBEPCUTET

Kypc npogeccrnoHanbHoOn
NOArOTOBKM

Icmonb3oBaHMe Linux
M NPOrpaMmmpoBaHmS
Ha A3blke R B OHKONOMmun

» dopmart: oHnaiiH

» HDOAOH)KVITe}'IbHOCTbZ 6 MecsueB

» YyebHoe 3aBegeHne: TECH TexHonornyeckuin yHuepcurtet
» PacnucaHue: no cBoemy yCMOTPEHUI0

» 9K3aMeHbl: OHNalH



Kypc npodeccmoHasibHON NOArOTOBKU

VIcnonib3oBaHme Linux
N NporpaMMmnpoBaHng
Ha A3blke R B OHKONOrnm

Q
TEXHOJIOMMYECKNIA
» yHUBEpcuTeT




