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1. Cunghwtmnp npnypubkp

1.1. Puljupuynph b dwghunpnuh Yppuljubl spwugptpny ntuntdbwljub gnpéppugh Juquw-
JEpydwt Jupgp (wjunihtnb'® jupgq) vwhdwinud £ Gphwih yhnwljuwt hwdwjuwpu-
unud (wyunthbnl® 6N2) wnjw b hkpwljw ntumgdwdp pujujuyph b ywghuwnpnuh Yppw-
Jwt spwgpbtpny ntuntdtwljwb gnpéptipugh juquubpydwb juiuntubpp:

1.2. Gupgp ukpwend E niumidbwljutt gnpépipugh juquulbpydwi pipuguljupgbpp, gh-
wnbkhputiph uvnniquut b qhwhwndwt hwdwlwpgp, wjugbdhwlwt wpwewnhunipjw
swthwthoubpp b wy b

1.3. Qupgp dpwljdty £ «Uppnipjut dwuhty b «PFupdpugnyi b hbwnpnithwuljut dwubughunw-
Jut Yppnipjut dwuhb» 22 opkuptipht, GNZ2 juintungpnipjuip hwduywnwupw:

2. Muwinnh nmunduwljub pEpudusnipiniup b Yppuljub Spugptph wohmwnmwsu]up

2.1. BNZz-nud pwuwjwypph b dwghunpnuh Yppulut spugpbpnid ntuwnnh nwwpklwb ni-
unttwljut phntjwsdnipiniup wnljuw nitunigdwtt hwdwp vwhdwignid £ 1800 dwd, npp
hwdwpdtp k£ 60 ECTS Yptnhwnh, hull hipwlw ntunigdwt hwdwp® 1440 dwd, npp hwdwp-
dtip £ 48 ECTS Iptinhwh: 1 ECTS Yptnhwnp hwdwnpdtp L ntuwtinnh 30 dwd 1phy (uupubw-
1ht, wpunwjuupwbughtt b htpunipnyt) nuunidbwlub phntduwsnipjutn: Miuwbnnh ow-
pupwlwi ntuntdtwjut 1phy phntjwdnipjut wnwykjugnyt swthp 45 dwd k, npp hw-
dwipdtp L 1,5 wjuntdhwljut Ypbnhunh:

2.2. Puljuuynh Yppwuluit Spugpp 1phy wphwwnwdwyup 240 Yptnhwn k, hull dwghuwnpnuh
Uppwlut sSpugphtp’ 120 Ypbnghuwn:

2.3. Unlju ntunigdudp pujupuynh Yppulju Spwgnh mnbnnnipiniup 4 muph k(8 huwdjuly),
hul dwghunpnup Yppuljui Spugphiip’ 2 wwph (4 Yhuwdjuly): Quumdbulub Ghowdjw-
Jh hwdwp vwhdwidmd £ 20-owpwpju wnbnnnipniy, npp pugpuynid k hnbywy hkppuw-
Juunipjudp. 8 owpwp jumpwbughtt yupuwwuniupubp, 1 pwpwp pipwughl puunipniuttp,
7 pwpwp juwpwbwht ywpwwdniuptbp, 1 swpwp pupwghl ptuunipjnibtbtp nt uwnni-
quppubp b 3 pwpwp tqputhwljhy putnipniutbp:

2.4. Zknujw ntunigdwdp pujuwjuyph Yppuljui Spugph nbinnnipmniup 5 wwph k(10 Yhuwd-
julp): Munudbtwju Jhuwdjulh hwdwp vwhdwtynid E 16-pwpwpju mbinnnipnil, npp
puohuymd E hbknlbywy htppwulwiunipjudp. 4 swpwp juupwbwht yupuwuniupubp!, 1
owipwp hupunipnyt wohiwnwbp, 2 swpwpe pupwghl putnipmniuutp, 3 swpwpe hupunt-
nnyu wpuwwp, 2 pwpwip pupwghl putnipmniuutp b 4 owpwp kqputhwuljhs putnipmii-
utp:

2.5. zkpwijw nrunigdwdp dwghunnpnuh Yppujub Spugph nbnnnipjnitp 2,5 mwph k(5 fhuw-
Ujuly): Munidtwjutt jhuwdjuh hwdwp vwhdwignid E 16-pwpwpju nbnnnipjnil, npp
puwohuynmid E hbwnlbjw) hkppujutnipjudp. 3 owpwpe jumupwbuwghtt wupwuyuniupukp, 2 sw-
pwp hupunipnyb wppjuwnwp, 2 swpwpe pupwghl] puunipniuttp, 3 swpwpe hupunipniyu
wpnwnwp, 2 pwpwp pupwughl putnipniutbp b 4 owpwp tqputhwlhs ptunipniuttp:

2.6. Uwijujwunpdh npujuynpnid unwbuwnt hwdwp hwndwyuwunwupwt dwubtwghwnntpini-
Ubkph nruwbnnibpp [pugnighs whnp k §nunwltu 30 Yptghn hwdwdwji «Gplwbh wh-

! dwlnyutunh ghnwfuib junphpgh npnodwdp b pEjunph poypuympjudp juwpubughtt upuwdnibpbbpp, wpdwus
dudwpwiwlibph vwhdwiibpmd (hqiuljub dwubughnmpmubbph gdny twh dwudwpwbwlh wbjugdudp),
Yupnn kb hpufubugyty bwb wy) gpudhyny:
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2.7.

2.8.

3.

3.1.

3.2.

nwluwt hwdwjuupwh pujuuyphwnh sppwttwjupunutphtt dwujuupdh npuljuyn-
powd ounphbynt upgr-h:
Puljuyuyph Yppwlwb dSpugph prpupwbsinip fhuwdjuluyht putwopowinid twhiwnbu-
Ynud E wnwybjugnyup 5 pttnipjnil, pugunnipjudp wnwghtt Jhuwdjulh, npntn puunti-
pintutiph phyp sh ghipuqugnid 3-p: Uwghuwnpnuh ppuljuit Spugpnid wyny ptunipniubt-
nh phyp vwhdwtynid £ pun ophtiwbijh ntunidiwjut wjjwtih:
Udupunuljut woumnwipp b dwghunpnuuljuwt phqp quwhwwnymd G 20 Jhwynpuiing
vwinqulny hwdwduy EN2-nmd wjwpnwlul wyhwwnwiph b dwghunpnuwlwi phqh
wuwnpuwundwb b gowhwndwb Jupgbph:

QGhwbhputph uinnignidp b gowhwwnnidp

Zudujupgh hhdtmunpnyphbkpp

3.1.1. BNz-mud gqnpénid k nruwbingubiph ghnbjhpubph wuppbpuljwi vnnigdwi b ghwhwwn-
Uwl puquugnpdntt hwdwljwpgp, nph Yhpuplduwb hhdbwlwh byunwlibp bo
w) Juwquuwlbkpyl] niuntdbwpnipyut hwdwswth gnpépupwug b jupwtl) ntuwbnnh hup-
unipniyt wppowwnwipp,

p) ubpunisk) hbnnwnupd juwh dkjpwihqlubp’ quuwhwwndwb wppyniupubpp puuw-
lunutibiph b ntuwbnnubph Ynnuhg npybu puuwywiundwi b ntuntdbwnnipyjub ywpnt-
twluljut pupbjuddut vhong ogunuugnpstiint hwdwp:

3.1.2. Quwhwwnnudp tkpunnd £ htnbyjuw) paununpudwubpp.

w) nuupbpwugh (aruntdtwlju Ungnih) Bipwpwdhuubph b Spugpny twhuwnbugus
wihwnwljuwt wpwownpuupubph juwnwpdwt b mipugdwt pupwughll vnnignid b
quuwhwwnnid Jhuwdjulh pipwugpnid (pupwghly putnipniuttp),

p) wupnne nuuptpwugh Jud ntuntdbwlwt dnnnih Eqputhwuljhs guwhwnnid putiw-
onpowtnid, npp Eupwnpmd k npuupupwugh jud jppuljut dngnijh hwdwp vwhdwbdws
Unppwlui yipetwpmyniuputph dtnppipdwt dwjuppuljh guwhwwnnid,

q) uwnniguul wpyniuputph htnbkgpnud® pipughl b tqputhwlyhy quwhwwnnidutph
hhdwt Yypw nuupbpwugh (ntunidbwlwb dnnnijh) wpynitwpwp guuhwnwljwih dbw-
Ynpnu:

3.1.3. Gjukny Yppuwlut dSpugph nunidtwfui wiuing twuwnbudws nuupbpwgubph (ne-
untfbwjutt Unymjubph) wphiunmwswyuihg, wupwudniph dlihg, puuuuinduu dk-
pnnutnhg b hwyyh wntubkny nuuptpwgh juplnpnipjut wunhdwip ntuwbtnnh dwubw-
ghnuljuli ghwnbjhpibph b Jupnympnibtbph Abudnpdwb Uk quupbpugibp pun
quuhwwntwl dlh pudwin]mu b 4 fadph
w) kgpuithwlhs qiunhunnnidng,

p) wnwig kgpuihwlhs qimhunindwd,
q) wnwig plpughl qhuhwwndui,

1) uwnniquppuyhir
Twupupwugubph quuhunndp

3.2.1. Egpunpwps qwhwinnidng nuupipugh nhwypnud, puiwppewth pupwgpnid wuglug-
yYnn Eqputhwljhs putinipjniithg pugh, twpunbuynid t 2 pipwughly putunipnii:
Chpuighly I Egpuihwlhs paim pym utkpt wbgugdmd kb gpuidnp jud pubunp by k-
10y nuuptpwugh puuujuingdui b ntuntdtwnnipjut dibiphg, hywbu twb wujuyny
Yppwlut Jtpptwpmynitputph punyphg: Lutnipniuubph wigjugdwi dup (gpuynp
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Jud putiwynp) pynid E Yppujut Spugph dwubiugpnid:

3.2.2. Egpunhwlhs quwhunnnidny puuplpughg (ntuntdtwljut Unnnijhg) niuwbinnh unwugus
wpnnitwpup (Yhuwdjuluwyhty) gupwhwinwljuip Adhudnpp (%) dbwynpynid E fhuw-
djuljh ]}hpulgpnu[‘ pun htnlywy puqunppudwubph
w) niuniguwiynn yniph’ nruwbtnnh Ynnuhg pripugdwt wunhdwth vinniqdwi huyuw-
nwlny whglugynn 2 pupwghly putnipnibbph wpyniuputphg L), npnughg jni-
pupwisniphtt hwinljugynid £ wnwdbjugnyp 5 vhwynp,

p) Lqputhwlhy putinipjut wpnniphg (Lup), npp jupnn E quwhwnyb] wnwybjugni-
up 10 dhwynp:

Twuptipugh (hrunidbwlwb dnnpnuyh) wpynibwpup guuwhwnwlwip/dhudnpp hwyduply-

Ynid £ npytiu quowhwndwt wnwbdht pununpudwubpny Juunwuljus dhuynpubph gnidwnp.
Qupy. = 2 Lo, + Lrqp:

Cun wynU Egpuihwlhs gluuhunnnidny puupbpugh ghuhuinndt hpuwbwgynid thudw-
dugyu Ugyniuwly 1+, npnbn mpjws tu gobwhwndwt wnwtdht pununpudwubph hwdwp vwh-
duijwé htwpuwynp wnwykjugnyt vhwynpubpp (pninp pununpudwubpp guuhwwnynid Ea wd-
pnne dhwynpubkpny?).

Upgjniuwl 1.

Qwhwndwb pununpudwup | Lppr | Lowp2 | Legp | Fupe,
Unwytkjugny dhwdnpp 5 5 10 20

3.2.3. Unwig kqpuihwhs quhunindwl nuuplpugn quuhwnynud L Jhuwdjulh pipugpnid
niuntdtwljut yniph jpipugdutt wunhdwtp npngnn 2 pupwughl putnipnitiubph wp-
yniupttipny:

3.2.4. Unwlg Eqpuuphwlhs qiuuwhwndwi puupipughg (mundbwljut Unnnijhg) ntuwbnnh
unwugwd wpnnitwpun (Ghuwdjuluyht) quuhwnwljubp/dhwynpp (Fwp,,) dbwynpynid
t Yhuwdjuhh pipugpmu munigwin]nn yniph’ ntuwbnnh Ynnuhg mipugdut wuwnh-
dwih unniquut btywwnwlng wughugynn 2 ppwghly puunipniuubph wpyniipttphg
(2Lnup.), npnighg mipwpwisjniphtt hwnjugynid £ wnwybjugniyup 10 dhwynp:

Qwupbpwugh (unidtwlut dngnijh) wpynitwpup ghwhwnwlwip/dhwdnpp hwpdupl-
Ynud E nputiu quwhwwndwt’ wpwbdht pupwghl puunipmniuitphg Juunuljués dhwynpubph
gnidwp.

Qupn= 2 Lntp.:

Cunn ' wpwhg Eqpuihwlps qwhunnifwl puuplpugh qhuhwnndt hppulwbwgynd b
hwdwdwjt Ugniuwl 2-h, npnkn npjuws b guuhwndwt wpwbdht pununpudwutph hwdwp
uvwhdwtijwsd htwpwynp wpwybjugnyu dhwynpubkpp (pnnp pununpudwubpp qowhwnynd tu
wudpnne dUhwynputpny?).

Ungniuwly 2.

Quuwhwndwl pununpudwup | Lopr | Lpip2 | Gupy.
Unwytjugny dhwdnpp 10 10 20

dhpntgjup (Unniuwl 1 b Unyniuwyy 2) Yhpunynid £ bwb hkpwlju ntunigdwt hwdwp:
3.2.5. Lwpnpwinnp wpjuwnwiiph &l niitkignn nuupbpwgh pupwghly puuntpjuip ntuwinnh

2 Ppwighly plintpyub UkY wnwgunpwiiph wpdtpp weljwqi 1 dhwdnp b, hul) giwhwindwb pugp’ 0,5: Unwgwnpuiip-
utiph quwhwwnwlwbpp gnidwpdnud B, b JEpgtwljut wpynitpnp tkpjuyugdnid k widpnne pyny:
3 Sk'u unyyt juipgh 3.2.2. Yhwp:
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dwutwljgnipniip poyjunpynd £ twpunpynn dudwbtwljwhunduénid btwpwwnbu-
Jwd jupnpuiinnp w jpwtnwipiinh wntjwqh 60 % juwnwpnnuljuh (thnpdiph junw-
pnud b hwidinud) phwypnud: Zwlwpwl] nhypnid ntuwtinnht sh poyjuwnpynud dwu-
twlgl) pupwghl putnipjuip, hul] putwlubt nbintjugpmid tywtwlymd k «0» dhw-
Unp:

3.2.6. Ywupupwgp Yupnn L huly Egpuhwlhs quwhwmnnidng Jhuyt wyt nhypnd, tph Yh-
uwdjulnid niuth wrtjuqt 60 dwd juupwiwghb pintjwdnipmi:

3.2.7. Unwilig plipuighl gawhwwndwl (Uhwyt kqpuuthwljhy putmpiudp) b wrwig bgpuhwljs
glnuhunnduwl Yupnn Gu htl)] hhdtwlwind hnppuswdu) dwubimghnwljuwb nuupb-
pugubpn:

3.2.8. Unniquppuyhl Jupnn L (hul) pauuuyphwnh puinphwingp jppujut junnigudw-
uh nuupbpwgubpp, twghunpunnipujh punhwinip nuuptpwugutpn, htyybu twb dw-
ghunnpuwnnipuyh «Uwubwghwnnipjut wpnh hhdtwpunhputpp dwubwghnwlju nu-
uplpugn:

3.3. Guwhwwndwt gnpépupwugh Juquultpunidp

3.3.1. Yhuwdjuljh wnwoht 2 swpwpyu phpwgpnid puuwjunup ntuwbnnubphtt nknklug-
unud £ ghnbjhputph unnniqdwt dukph, hwpguowpbph b dwdltnubkph, htyybu twb
quuhwwndwl dkpnnubph nt swhwuhpubph dwuht:

3.3.2. dbulnipntnutpp Juqunid ku pttwppowitnh dwdwbwlugnygutpp, npnip hwuwnw-
unid E niunidtwjut wpnwnwipitiph gény wypneklunnpp: Zuunungus dudwiuju-
gnijgh Ukl ophttwp hwudtynid £ ntuntdbwdbpnyuljut Jupsnipinil, hulj ntuwbnn k-
nht mbnkjugynid k tputg hwdwjuwpwiwljuwt EEjunpntwght hnunh dvhongny:

3.3.3.Cupwghl] phimpjnibiibpt wigjugdnid ki wew niunigdwi nghypnid’ ntuntdwnne -
prut Yhuwdywlh 9-py b 17-py swpwpbtpnid, hul hbpwlw niunigdwb nhuypnid’ 6+7-
nn b 11+12-pn pwpwptbpnid (wyn pwpwuptbpnid puubkp skt twpwnbuynid):

3.3.4. Bqpuithwljhy ptinipyniutpp wnjw ntunigdwt nhypnid wighugynid b Jhuwdjuljught
pltiwopewbiitbpmu® 18+20-pn pupwpikpm, hul] hpwljw mumgdwh nhupmu’ 13+16-pn
owpwplbpnid:

3.3.5. Pwiwynp puinipjutt b uniniquipph wjwpunhg hinn guuwpinup wbkntughpp ujw-
tuwynpdwt hwdwp unyb opp tkpjuyugunid k nijuwbwwn, hull gpuynp putinipjut nk-
ntjwughpp nuwuwpnup vjubwynpdwt hwdwp gijubwn b akpuyuginud vndjuy pu-
unipju wwupwnht hwenpnnn 7 wpjuwnwtipuht opu pupugpnid:

3.3.6.Cupwghly b kqputhwlhy puunipjniuubph nt unniquppubph quwhwwnwlwip hpuww-
pultnt opp nuwtinnt hpwynip nith wytt pnpnpuipltnt quwhwwnnid hpujuiug-
pwé nuuwpinuht jud putwlwt hwtdtwdnnniyht, hulj yipohtthu hkwn wthwdwdw;-
unipjut nwypnid® tnyh opp qpuynp phubnt nwuptpwgp juquulkpynn wdphnth
Juphsht, wmthpuwdtownnipyut nphypnid twb $wlnyyntnh ghjuth:

3.3.7.¢puynp pulmipnitttpp gpunynid ki nruwbnnubphtt npudugpdus vwhdwius
tUnioh mbkwnpbpnid: Muwbnnp b puuwjunup whwnp £ ywhywubh putwljwt nbnpnid
utpuyugdus yquwhwbeubpp:

3.3.8. Unniquipph/kqputhwljhy putinipjut mbnkjugpnid ntuwiinnh widu ghidwg jnipw-
pwitsjnip ponid juwnwpynid £ dhuytt ntuwinnh ubpiuynipjudp (pugunnipjudp «Qu»-
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h): Bqputhwlhs quuwhwwnnuiny nuupbpwg(ubp)h phpwghy putnipniutbpp hwbduk-
1nig htiwnn, Epl ntuwtunnh wpynitwpup dhwygnpp 8 jud pwipan kE, wwyw ntuwting h-
puyniup nitth nyjwy npuupbpwgh tqputhwlhs puunipjuip, hbnbwpwup twb nuswp-
puyhtt opowtthtt subpjuywbw, b wyp phypnid mbnkjugph hwdwwywnwupuw wnt-
twlubpnid juwnwpynid £ «Qu» tpnidp, b wuhywiynid E ntuwinngh 8 uwd pupdp dh-
wynpp: Unniqupphy/putnipjuip subpjuyubuwint giypnud juwnwupymd E «Qu» tpni-
up:

3.3.9. Rutwopowip Jud wnwdhtt unnniquppubp/ putnipnitttp ntuwingp hwdwywwnwu-
huwtt hhdtwnpduwdp dudljinhg onin Jupnn £ hwtdtl] ntumdtwlut wpawwnwiip-
ukph gény ywpnnklwnnph poyjnynipjudp:

3.3.10. Cupwghly putnipniuttpp, wnniquppubpp b kqpuuthwljhs putnipniuubpp htinw-
Jup duny Juquultpybip poyjunpynud £ huwygt nkljnnph hpudwung:

3.4. Fuwhwiniwl vmunnuyp

3.4.1. 6NZ-nud nruwinnh niunudbwnnipjul wpyniupubph guwhwndwt hwdwp Jhpunynid

t 20 vhwynpuing uwinnuljp, npp ubpujugdws £ unnpl.

Unyniuwly 3.
Quuwhwndwl wpynibwpup QGtwhunnwljwiip
upuninpp
18-20 «@puquilg
13-17 <buief
8-12 «Furjupupy
07 «Ubpujupupn»

3.5. Muwunnh wjunblhwlwh wnkntjwughpp
3.5.1. Muwlnnh nunudbwlut gnpéniibnipyut wpyniipubpt nt wowewnhunipjub gnigu-

uhpubkpt niudwt npnpwh dwdwtwuwhwwnywsh Juwd nne spowtth pipwgpnid qpuiigk-
10t tywwnwyny jpipupwynip ntuwbnnh hwdwp jpugdnud © wjupbdhulul nknblu-
ghp, nputin nipupwiynip puttwopowiithg htnn gpuitgynid ki ntuwtinnh ntumdwuh-
pws nuupbpwgutpp b Yppuljub dnnnyubpp, juunwlws Yptghnttpp b vinugus wp-
mnibwpuwp quwhwnwlububpt pun Yppwlut dnpniyjubph b jhuwdjuljubph: Sknkliw-
ghptt wpunugninud £ ntuwtinnh junwpws ntuntdbwjutt wpjawnwtiph swduyp b Yppu-
Jwt Aknpphpnidutipnh npulyp:

3.5.2. Nuwinnh Juunwlws Ypknhntbpp tpu ntunidbwnnipjut nng spowinud gpuiigynid
b ynrnuljynid Bt wjupbdhwjut nbknEjugpnud:

3.5.3. Nruwlinnh niudwt wpwewnhunipyut puinhwipugws wpynibpubpp tkpjuyugibknt
hwdwp wiunbkdhwlwt nkntjugpnid jhuwdjuuyhtt wpyyniuputphg htnn toynud Bu
njju] Jhuwdjuljh b dhtish ntudwt nju) dudwttwjuhwngdwsp ntuwtinnh wnwewnh-
Unipiniut wdpnnowgunn wdthnthhs myjuubkpp, npnup tkpupnid Gu hknlywy 4 putw-
Juljut gnigwthpubpp®
— gmudwpughl fpkphunikp,

- qluhunnywé pknhunbkp,



- yupyubppuyhl upuynplkp,
— dpopl npululul qhuwhwnu

3.5.4. @mlwpuyghl fpkghnp () Yppuut dSpugph wjupunulut yguwhwietbpp pudupw-
phnt tyuwunwlnyg ntuwinnh Juunwlws Yptinhnutph gnudwpt t:

3.5.5. Quuwhwwnyws fpkphup (29) gnudwpuyhtt Ypbghnh wjt dwut E npp guwhwndws
pYuyhtt dhwynpubkpny.

au=>upknhw’

3.5.6. Ywpluwiapouyhl dpurnpp (4U) pduyhtt vhwynpubpny quwhwndws nuupbpwugutph
(Unnnijutph) Yptinhwnubph b npputg wpgnibwpup guuhwnwlwububph wpnwnpyuguk-
nh gnudwpl k.

4U =3 untinhin-Q., ;’

npukn Gupi-p Yju nrunidtwju Unpnijhg unugdws wpynitbwpup guuhwnwljuu b

Ophiuly, Epl niuwbngnp 5, 4 b 6 [pkphwnwing nuupbpughbphg uinugl; Fhwduwyunuupnu-
lmupwp 12, 16 I 19 dpun/np, wwyw nuupbpughbph uyn jdphg niuwinnh Juplubhouyhl dpu-
ynpl B

JU=5x12+4x16+6x19=238" 300 htuupu/nphg (5 x20 + 4 x 20 + 6 x 20):

3.5.7. Upopl npufuwlwi quuwhunnwiwiap (UN2) Yptnhnttpny Yondws quuwhwnwlutubph
dhohttt E, npp hwpduplynmid £ quputthpuwjhtt dhwynpubpp guwhwndwsé Yptnhuntk-
nh gnudwph ypw pudwikny (wpynitpp Ynpugynid £ 1/100-h Lownnipjudp).

qu .

ung= -
Qy

Oppliuly, wpunpy plypnid ghinwnpljwé puuplbpughbph fpdph hudwnp hupduplfwé dhght
npuljulwl ghwhunnwlmbn fjhah " UN9 = 238 -1587 ' 20 hinupun/nphg:
15

3.5.8. Zwpqunynid b whwunbdhwlut nbntugpnd qpuisgymud &b fhuwdjuiughia (hwy-
Jupljws wnwudhtt Jhuwdjulh hwdwp) b wppyn:inupup (hwupdupus ntudwt ndjug
onpowtth hwdwpn) Juplwuhouyhtt dhuynpubtpp b UNQ-Epp:

4. Lutimpniuttph Jkpuwhwidinudp b puupupwgh Ypyunudp

4.1. Lutiwopowth wpynitpttpny npujut (8 b pwpdp) vhwynp unugws ntuwtinnht myjuy nu-
uptpwugp yipwhwudl) sh pnyjuwnpynid:

4.2. Gqputhwlhy quuwhwwnniiny nuuptipugh nhypnmid pupwghly putnipnitutnhg nplk dklhhu
subipjuyugws ntuwtinnht sh pnyjuwnpynid wyt Jepuhwbdky:

(4.2 §Ewnp hnthnjudt) £ 502 ghnwljut junphpnh 06.07.2017 p. phy 8/4 npnodwdp):
4.3. Unwtg tqputhwljhy quuhwndwb nuupbpwugh nbuypnid pupwghly puunipniuttphg nplk Jk-

ht subipjuyugus ntuwbinnp Jupnn £ uyb hwtdub] (nuswppuyghtt opowtinud:
(4.3 Ytwnp thnthnjuygt) £ 602 ghrnwljut junphpgh 06.07.2017 p. phy 8/4 npnodwp):
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4.4.

4.5.

4.6.

Unwig plpwghl quuhundwl nuwupupwugh putnipjuiup jud unniquppuyhtt puupbpugh
unniquppht subpluyugus ntuwbnnp fupnn £ uyb hwtdul) jnuswppughtt opowtinid:

(4.4 Ywn thnthnjuygby £ 602 ghnnuljwt junphpnh 06.07.2017 p. phy 8/4 npnodwdp):
Ujupbdhwlwt wupunptph dwupdwt jupgp vwhdwidnud E 6N2 nkjuinpunh nndhg, b wyy
pupwugpnid unniquppubph W/jwd putnipjniuiph JEpwhwbdunudp juquulbpuyynd £ dh-
wju puiwjwt hwtdtwdnnnyutpny, npnup dhwynpynid Eu nkjnnph hpwdwung:
Eqpunhwilihs qiunhunnnidny nuupbpugh qouhwndwt wpnynibwpup npulijut tuqugnyu
Uhunjnph 8-h oklp swuywhnywd muwbnni wjunbihwlwi wupnpkph dwpdwb opewbinud
wbwup E ykpwhwtduh Eqputhwljhs putmipniup® 4ipohtthu hwdwp vwhdwtdws 10 dhwynph
Abnpplpdwt htwpwynpnipjudp:

Ophinuly, Epk niuwbngp nuupbpugh hwdwp wpnunkujwd 2 phpughly pbbnipinibabkphg
Yyuwuwnwlly F hudwyumnwupumbupwp 1 0 3 dhundnp, huly bgpuihwlps phbnipiniiahg” 3 dpw-
ynp, wuyw uyn puuplpugh wpynibwpup qwhunnulubp §hbh Q= 1 + 3 + 3 = 7, npp
gudp F juqugnyyl (8 dpuninp) sbduyhl qquhwbohg: Uju phuypnid wwhwywin/nid ki dhuygh
plppughliikphg winwgud dhunnpbkpp, wuhlpl 4, I wwpnpkph dwpiwl spowinid niuwin-
gn Ykpuhwbdanid Fdhuyl Eqpuihwlhs phbnipiniap ' vwhdwbywé 10 dphun/nph dknppbpului
hinupunnpnipudp: el niuwbngp wupupkph dupdwi ppowinid sh hunpuhwpnid ju-
quignijli 8 Upun/nph skup, wwyw wnknklwgpnnid bpu whywl ghuwg boynid F hwpinpn wipa-
wpup dpunpp, wijjuy ophlugh plypnid 7

4.7. Unwlg bgpunhwilhs quhwwndwl guupipugh quuhundut wpnynibwpup gpujut tu-

qugnijt Uhwynph otdp swuywhnjwé ntuwinnt wjunbdhwlwt ywupwnpbiph dwpdwb ppow-
tmud ppughly pliinipynibtikpp whwnp b Jipuhwtdith wowtdhb-wnwbdhi (hp gublnpyudp
Ublhp Jud Gpyniup) b jupnn EJuunwlb) 8 b wykih vhwynp:

Ophlnuly, bpl niuwbngp nuupbpugh hudwp hwpunkbujws 2 phpughl phbnipniaikphg
Yywunwlly Fhuwduwyunwupiuinupup 2 0 3 dhaninp, www ayn nuupbpugh wpnntiupun
dpujnpp [jhlh Qum=2 + 3 = 5, npp gudp F infuqugnyl (8 dpuynp) skfughll wuhwbopg:
Jkpuhwid blym] plpwghly phimipmia(akp)p nuwlngp wpny Fjuunally ppalwl bju-
qugnijli 8 dpunnp b wykjh: Gk niuwingp wupunpbph dupdwbl spowbnid sh hwnpuhu-
pnid gpulml bjwqugnyl 8 dhuwnph okup, puyg pupdpughnid F ghwhunnwubp, www
wnknbhwgnpnid pw winful phiuwg Goynid Fanp dhunpp:

4.8. Unwhg phpughl qhwhwwndwi nuupipugh quuhundub wpnynibwpup ppujut tjuqu-

gniju Uhwynph otdp swyywhndws ntuwingt wjunbdhwlwt yupwnpbph dupdwt spowtinid
wbwup kL ybkpwhwudth wdpnne nwuptipugn b jupnn E Juuwnwljl 8 b wytih dhwynn:

4.9. Guwhwwndwt YEpnuojwy Juinuubpp JEpwpkpmid Bu btwb hkpwlw ntunigdwt hwdwlup-

ght:

4.10. Puljuyuyph Yppulub spugpnid wunbdhwlubt yupwpbph dupdw sppwithg htwnn, k-

phk wnwowgws wnwpluyuljut yupwpkph Ypkighnubkph gnudwpp sh ghpuqugnid 12-p,
wyw hudwduyh vwhdwijws jupgh nuwbngp (pugunnipudp wupuwunhp qhnpu-
Jut Swpwnipmniihg wwplbndwt  hpwynitpny pugmibdwsutph, htyybu  bwb
Zujuunwbh Zwbpuybnnipju MU (Gud wy] nidughtt jurnygubph) yuwwnydbkpny unynpny
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4.11.

4.12.

4.13.

4.14.

5.2.

5.3.

nruwbnnubph) jupnn £ wnwpuyuljut ywwpnpbpp dwpk) dhish wdupunuljut ntunidbw-
Jut mupdu ujhqpp’ JEpwhwbdubing wpwupluikpp bu 2 whqud:

(4.10 Ywp thnthnjuly E 6N2 ghinnualjuits junphpnh 11.04.2019 p. phy 9/8.2 npnodwdp):
Uljuwunbdhwlwut wwpwptph dwpdwb pppwthg hknn dwghuwnpnuh Yppuljubt dSpugpnid
poyunpymd £ hwtidul) dhtgh 12 Ypinhn wnwpuyuljut wqupwnp(bp)p, el puupbpwugh
quuhwwndwt wpynibwpup dhwynpp 5-7 whpnypnud E, hulj 4 b gudp wpynibwpup dhw-
Unph nhypnid ntuwtinnp hinwgynid £ hwdwjuwpwuhg:

Lutiwopowithg b wwpwptph dwpdwb jnipupwiynip opowithg hiinn wjunbdhwlwut wi-
pujuwpup wpweownhunipjnit niukgnn ntuwtnnubph® hwdwjuwpwihg hbnpwgdwt JEpw-
plipyuy npnonudp uyugynud £ punn N2 nkjuinpunh vwhdwbws swthwhoubinh:
Uwghunpnuh jppujub spugpnid dwghunpnuuljut ptigh yquunpuundwt juwnwupnnu-
Juip wnbunwdnpynid Ehudwygunuwuuob nundtuljut uvnnpupudwidwb Ynndhg
hwdwduyt GNZ2-nd dwghunpnuuljut plgh yuwnpuundwi b quuwhwndwt jupgh ww-
hwugoubph:

Uwghuinnpnuuljut pkqgh wnkunwynpnidp swigusd ntuwtingp hinwgynid E hwdwjuwupu-
uhg wijupbvhwlwt wipwduwpup wowowunhdnipjut Wuwdweny: Zkpwgyuwsd ntuwbnnp
JEpuljuiqunidhg htinnn pupnitwnid £ junwpt] twhajhinid hwunwngws piduyny dw-
ghunnpnuwljut phqp:

Muwinnh mudimlub gnpép b nuunidbwlju pupunnp

. Muwbnnh wtdbwluwt qnpép tpw nne ntuntdtwnnipjut pupwgpnid nEjwtwnnid ywhynn

hhdtwlwl thwuwnwpnptnhg b

Puljujuyphwnh ntumtinnh whdttwju gnpsh hwdwp hhdp ki swnwynid nhunpyh Ynnuhg

pugniiing hwbdtwdnynhtt hwtdiws huwunupnebpp Yppoipiut Jqujulwip (phoph-

twly), punpmiubnipyut phunid-hwjnp, 3x4 suthuh nruwbuptbpp, YEunpntwugdws b ukp-
pnthwlwb phimpymbubph nhypnid hwdwywinwujuwb hhdpbpp, pinhwinip Upgniyphg
nnipu pugnibusubph hwdwwywnwupwt hwunwpnpbpp: Fugh wyg, ntuwunnh whdtw-

Jut gnpédnid nijwtwnp whwp k tkpunh.

- hwdwjuwpwh b ntuwtnnh dhob Jupdws wuydwuwghpp, npp whwp L hwdwpulugh
unniquuwt gppniyjh hwdwpny,

- J&wpnih hudwlwupgnid unynpnn niuwingh’ popnp Jhuwdjuljubph noudwi Jupdh §gwp-
dwt Jupnuukpp,

- niuwunnht yEpwptkpnn phunwdubpp, gpmipmnibubpp b hwdwjnwupwbwlwt nt uljnink-
wnwyht pnjnp hpudwutkpp,

- pupmitbnipyut dhwutwlut puunipniuubph wpynibpttph dwuhtt Jyuyulwup, npp
hwdwjuupw punnitus nhunpyp tEkpjuyugunid £ ubyunbdpiph wnweht pwpwpdw pt-
pugpnid:

Uwghutnnpuwnnipujh ntuminnh wbdtwlwb gnpsh hwdwp hhup Eu swnuwynid nhunpnh Ynn-

Uhg plnniinn hwbdtwdnynyht hwbdifws hwunwpnpbpp’ puljwuph fwd phuyndudnp-

Jus dwubiwmgbnh nhundh b nppu hwyjduwsh wuwndbuubtpp, pugniutnipjut ghunid-huyg-

up, 3x4 swihuh nuuwilupbpp: LoJwsibphg pugh’ niuwbnnh whabwlwh gnpsmd phljw-

twwnp whwp k ukpwnh.

- hwdwjuwpwh b ntuwtnnh dhob Jupdws wuydwuwghpp, npp whwp L hwdwpuludh
unniquu gppniyih hwdwpny,
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5.4.

55.

6.2.

7.2.

- J&wpnh hudwlwpgnid unynpnn niuwingh’ popnp Jhuwdjuljubph noudwi Jupdh Jgwp-
dwt upnuubpp,

- nruwtnnht JEpwptpnn ghudnudubpp, gpmipnibutpp b hwdwjuupuwbwluwt nt uljnink-
wnuwyht pnjnp hpudwtbbpp:

Zudwpuwpuih wjupunbinig hknn niuwbnnh whdtwub gnpst wdpnnem pjudp tkpunyu

unniquwlt gppnylyp, opgwiighy phpphyp, nhyndh b gpw hwdbpjwsh yuundkubtpp b w-

Jupudwt hpudwp, hwuduynid £ N2 wipjuhy:

Niuwtnnh htwn wuydwuwghpp Jupknig hbknn® bl wduju pupwugpnid, ntuntdbwjut k-

1Eyunpntwghtt pupnnid pulnyintnh ghjutwnh §nnuihg dntnpugpymid ki ntuwbinnh w-

Atwlwut ndjujkpp, tpwt Jepwptpnn pnnp hpwdwbtpp, b miqunpynud £ tpw jnruw-

ujupp: Nruwtnnh puttwepewth wpnniupubpp puttwppewthg hknn niquplynid Eu ntuwbn-

nh hwdwjuwpwiwlub Ejunpntwjht thnunh hwugkht:

Twupbpwgubph wnknkyjughppp

. Zudwuwpuip jnipupuignip ntunwpu hwdwp hpuywpwynd © &0 quwuplpughbph

wnknbhwghpp, npp nknunpynud £ hwdwjuwpwth juypkoni:

Twupbpughbph nkpklughppp tupwnbujws £ hwdwjuuputnid ppujutugynn Yppw-

Jwt dpwgpbtph YEpupkpyuy nknkjuwnynipniup ntuwtingubpht, guuwhinuwlwub nt Jupsw-

Juwt Juquhl, hsyku twb juyt hwipnipjutp dwwngkh pupdubnt hwdwp b wuwpnibwlnid

L.

w) wnwownlynn Yppwlut spwgptpp, nuuntdtwjut gnpépipugh dudwtwljugnygp b «Fu-

Juuwyph b dwghuwnpnuh Yppulub spugpbpny ntuntdmljub gnpépipugh juquulbpydwi

Yupgp>,

p) wbnkympinit hppuub Spugpbph Jhpuptpyu.

— pughwbnip tjwpwugpnipnitup’ gunphynn npuwljwynpnudp, dntnph skdwihtt wwhwbeuk-
pp, dpwgph byyunuljutpp b twpwbzus Yppuljub Jpgtwpyniuptbpp, Yppnipniup
owpnibwlbnt htwpwynpmipnitiubpp, dpwgph punhwinip urenigwspp b pndwbnw-
Unipjniup, pubwlwt Jubntubpp b quwhwwndwt jupgp, wdthnthhy wnbunwynpdwi
Autpp, wpulnhuubph yepupkpyuy mbnbjuwnynipniun b wyb,

— wnwbdht nuupbpwgh tyupugpnipniup’ puupbpugh wujwinudp b tinybtwgdwt pyw-
tuhop, ntumgdwt jhuwdjuljp, nwuptipughtt hwnljugdus Ypknhnubpp (bhpunjuw) swpw-
pulul juwpwiwhtt dudwpwiwljubpt pun Wwpwyuniuph Alukph), nuuptipwugh tyw-
nwlp b Yppuut yEpptwpyniuputpp’ wpunwhwyndws Yppujutt dwubwghnwulju b
punhwtpuwlwt ghwnbjhpubpny, Jupnnnipjnibttpny b hdnnmipnibttpny, nuwuptpwgh
hwdwrnunwughpp (hwijhpd pnjuwinwlnipniup/phdwibpp), nuuuuindui, ntumduw-
pnipjut b quwhwwndwi Ukpnnubpt nt swthwthyubpp:

Ungwiig nwuptipugh juquwulEpynudp

. BNZ Yppuljut Spugptpnid wpwudhtt puupbpwugubp $wlnyntnh ghrnuljutt janphpgh n-

pnoudwdp b nuunidbwljut wpiwwnwupubnh gény wpnekljwnnph wpunntinipjudp Jupnn Gu
Juquulkpyyt] wngutg tnutwlny:
Ungutg b juwpwbwghtt Enwbwlubpny ppujutugynn nuuptipwugubph pnduinuljnipniup,
hswytu bl Yppuljut Jepptwpyniupubpp whwp khuku tnyup:
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7.3.

7.4.

7.5.

7.6.

7.7.

8.2.

8.3.

8.4.

8.5.

8.6.

8.7.

8.8.

Ungutg tnutwlny twppwwntuynn nuupbpwugh ynipp wunpuunnd £ hpujubtwuging wd-
phnup b ukpiuyugunid $uljniyntnh dkpnnuljui Junphpnhtt' Epwopiun]npnieints vinwbw-
1nt hwdwin:

Ungutg ntunigdwt LEjunpnuughtt dhpwduwyph nkjuthjujut wywhnynidp b JEpwhulyn-
nnipjntul hpujubugind ko GN2 nbnkjunjuljut mkininghwubph Yppuljui b hhnw-
qnunujull (wyunthbwnlbi® SSUZ) YEunpnup b mknkjunduljwt hwdwlwupgbph nyguwuwpdw
b qupqugdwit Jupgnipjniip:

Snipwpwiginip Jhuwdjulh uljqpnid wnguig nuuptipugubp hpujwiwgunn wdphnp SS4Y2
JEuwnpnuht tkpuyuginud E nputg widwinidubpp, quuwpinubbpht b pungpldws ntuw-
unnubtpht, nph hhdwb ypu SSU2 Jhunpnut wywhnynid £ wngug dhowduyp:

Ungutg nuwupipugp yupnn guuwpinup dipuwhulnud b niuwtnpubph dwubwljgnipnip,
npudwnpnid b owpnitwljuwpwp pupdwgunud E LEunpnuughtt niunidbwljut iympbpp, wn-
guiig juuh Uk k jhunud ntuwtinnubph htwn, juquultpynud £ putwpniudutp b ubkdhtiwup-
ubp:

Muwunnubpp vnwind bu mkutuhjulwt wowlgnipnit Lkiwnpntuwght thnuwnny jud k-
1Eywnpntwht juwh wy dhgngubpnd:

Mpuyunhljuyh uqiuwlEpynuip

. Mpuljnhjuwb ntuwinnh dwutwghnwlwb Yppnipjub juptnp b wipwdwibh panunphsub-

nhg L, npp tyuwunwluninnyus E ntuntdbwpnipjut pipugpnid uinnugws ghwnbkjhpubph gnps-
twlwt jhpwpmpjut hdinnipniaubph qupqugdwn:
Puljuyuyph Yppwlwt spwgpny unynpnn nruwbnnbbpp, dwubwghunnipyudp guydwiw-
Unpiuwd, Jupnn ki whgil] hknlbju) wpulnhuikphg th pubhup nunidulub (wiwsn-
nuliuib, nguownuwyht, tpuljnipupnt, pubqupubtught b wyt), dwubwghnwljub (wpnwnpu-
jul, ghnwhbnwgnuulut, thnpdwupupuljuiy), dwtjujupdulub, hull dJwghuwnpnuh p-
puul Spugpmid pungpyusd nuwtinnubpp® dhuytt dwutwghunwlwub ypulnphlu:
Munidtwjuwt ywpulnhlubt juquuljbpyymd £ pujujuyphwwnh 1-ht b 2-py Ynipubph ni-
uwtnnubtph hwdwp, nph tyuwnwlt £ wdpuyinl) b junpuglt] ntuwtingh pinhwinip dwu-
twghwnwljuwt ghwnbkjhpubkpp:
Uwutwghnujut ypulnhljuh tguunuljt B qupqugul] ntuwbnnubph vk dwubughunw-
Juwt hdwnnipnituubpn:
NMpuwlwnhluyh mEkuwlp, nbngnipniup b dudyntubpp vwhdwiynmd Eb hwdwywnwupow
Yppuljul Spugpm:
NMpulunhlut juquulijtpyynd b JEpwhuljynid £ ntunidbwdbpnyuljutt Jupsnipjut §nn-
Uvhg wpwlyunhfuygh spugph b dudwbwjugnigh hwdwdwjt, hwdwyuwnwupwt dwutiwugh-
nwlwt Yppulju spwughpt hpwlwbwgunn pwlnynbtnh (htunhwnninh, jEtnpnuh) ypul-
nhjujh yunwupwbwnni(ubkp)h hkn hwdwnbn:
NMpuwlwnhluyh wdpnne pupwugptt wpdwbwgpynid L ntuwbnnh opugpnid: Mpuljnphlugh w-
Jupunht wjt hpwlwbwging hwunwnnipjut yunwupwbwnnt wtdp opwugpnid ukplu-
jugunid E jupshp b punipwghp: Opwghpp gynid £ ntuwinnh whdwju gnpshi:
Uwutwghinm pjudp woiwnnn nuwbnnp wqunymd b dwubughnwlub ypulnhlughg
wpnwnwiiph Juynhg ubpjujugubing hwdwywnwupuwb mknkwubp:
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8.9.

9.2.

9.3.

9.4.

9.5.

9.6.

9.7.

9.8.

10.

NMpuliwnhljut quwhwwnynd b unniqupph duny: Mpulnhiuyh njujupp «Unnigdus»
tomud £ wyt nhwpnid, tpk ntuwbtnnp dwubwlgk) £ ypulnhuwyht b junwpl B wunwgwr-
nupubpp:

Unipuught wpjumnwiph yunpuunnidp b guuwhwwnnidp

. Unipuwjhtt wouwwnwtpp tywnwuninnus L nuuptipugh jud nuuptpugutph fudph ni-

untdbwuhpmipjut wpyniipnid ntuwbnnh uwnnwgws ghwnbjhpubph §hpwpnipjut hdwnnt-
pintutiph Abwynpuwip b qupgqugdwinp:

Unipuuhtt wphtmnwtiph phdwt b nEjujunpht hwunwwnnd £ wdphntp Jhuwdjulh wnw-
ohti kpynt owpwpyw ppwugpnid b nknkjugunid ntumtinnubkpht:

tdwyh hwunwwnnidhg hbnn dEkjpwpupiu dudjbnnid jnipuwghtt wpwwnwiph njudw-
pp ntuwinnh htn juqund £ wpwownpuipp b tpwb npudwunpnid hwdwwywnwupow
qpuljutinipjut guiln:

Unipuuhtt wphtwnwiph nhjudupp jubintwynp punphppunynipnitubph dudwtwljugn-
gn ukpjujugunid £ wdphnt b mbknkjugunid ntuwbnnutpht:

Muwunnp wjwpuws Ynipuughtt wppuwnwtpp (nywghp b fEjupntuwghtt) wdphnt £ ukp-
Juyugunid wuwonmwwinipjnitithg wntuq 7 op wnwy:

Unipuuhtt wpumnwiph wuwpnwywinipjnit hppujutiugynid £ wrijuqu Eplnt puuwjun-
uhg (npnighg dkyp Ynipuughtt wpppnwwnwiph nEjudupt ) juqudws hwudtwdnnnynid:
NMuwonyuwinipjut dudwbwl qpugnnnipjut hwyntwpbkpdwt pEypnid wopwnwtpp quw-
huwnynud £ «cnipuupup»:

Quuwhwwnwlwih Jepupkpjuw; wthwudwdwjunipyut nhypnid ntuwinnp unyb opp gqpuynp
nhunwd £ wdphnth Juphsht:

Guuipbnpuwi nuupbipugibph pnpnipjut pipuguljupgp

10.1. Puljwjuyph Yppuljub spugph judptnpuljubt nuuptipugubp B twpwnbund piphuw-

10.2.

10.3.

10.4.

10.5.

10.6.

nip fppulwih vwuliughunwwl junnigudwubpnud:

Cunhwinip ppulub jurnigudwuh judptnpulwb nuwupupwugitph gutljhg ntuwinng
puwnpnud E Gplniup:

Uwghuwnpnuh Yppuljui sSpugnh judpunpuljuwt nuuptipugubpp twjpunbuynd Bu dwu-
twghnugdwt nuuptpugutph Yppudwunid, npnuighg ntuwbingt piinpnud | hhgp:
Judptnpulut nuuptipugutphtt niuwtnnubpp qpuugynid Bt dulnyunbnnd, b wp-
myniuptipp vwhdwiws dudljbnnd ubpluyugdnud Bu niumdtwdbpnpuljut Jupsnt-
pinil

Judptnpuut quupbipugubphtt ntuwtnpubph gpuignudp juwnwpynud L iwpunpngnn niu-
nwpmu dpbish wwyphih 1-p: Uwhdwigws JEpotmdwdljinhg htnn gpuiignudibp sk ju-
wnwnyniu:

Zudwjuwpwip Jupnn ksknuplt guijugws judptnpuljub nuuptpwugh hpujubwgnd-
up, Epk ngputnud pungpldws skt pujupup pyny ntuwtinnubp’ pun vwhdwidws unpdb-
ph:
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11. Yppwlwb sSpugph nEljufupp

11.1.

11.2.

11.3.

11.4.

11.5.

11.6.

11.7.

Uppwlut dpugph wuwnowd dywldwb, hpujuwibwgdwl, donwunhnwpldub b JEpubug-
dwl tyunulny twhpwnbtudws tu Yppuljut sSpugnh nEjuduph gnpdwnnypubtp:
Uppuwlut spugph nijwjupp juqunud E unp Yppwlub spugph dowldwt hwywn, npnyd
hhdtwynpnid E dpwugph ubpppdwt b hbnwqu hpwljwbwugdwt whpudbionnipniut no
tywnwljwhwupdwpnipmniup:

Unppwlwb épugph nhjudwpp dpughpp dpwlnn wphiwwnwtipwghtt jpdph hbn dbwlEpynid
t spugph iyguinwyikpt nu Ykpelupnynitiptitpp npuljudnpmudibph wqquyhl spowtiwljh b
wpnwnwontjuh wwhwbeubpnht hwdwwywwnwupw:

Uppuljul Spugph nEjudupp juquulipynud B spugph huuinwpnpught hupbph dwl-
dwl gnpéppwgp, nphtt twutwhg E qpupdunud bl gnpswnniubphtt b wpuwpht wyy ow-
hulyhglitph:

Uppujut spugph nhjudupp wywhnynud E Spugph hpuwwwpwluwjunipniut nt dwubw-
ghtnnwlwb §nnuunpnydwt wpjawwnwupubpp:

Uppwlut dpwugph nEjudupp pwlninbnh (httunhwnninh, jEtnpnuh) nEjudupnipjub
htwn vhwuht Yppuljut Spughpp twhwyunpuunnid £ hujuunupdugpdui:

Uppwljwl spugph nEudupp sh jupnn njujupt) tngt jppufut duuppulh dtlhg
wytih Yppujub Spugnptp:

12, Mumdtwlwb funphpyunmb (Ynipunnnpp)

12.1.

12.2.

12.3.

12.4.

12.5.

Unwghtt §nipuh ntuwbnnubphtt ntunidbwnnipjut pupugpnid odutinuljtint tyyuwnuyny
wbwlynid Bt niunidbwlwt junphppuwnniubp, npnup $wlnyynbnh thnpdwnnt npuuw-
hunutitp Lu:

NMunmdtwuwt junphpuwwnniubph phyp vwhdwinud £ dwlnyyntnp’ 30 ntuwunnh hwdwp
twpwwnbubiny kY junphpyuwnn:

Mundtwjut junphppunnit nuwtinpubphtt Swinpwugund £ hpkg hpwyniupubkpht b
wupunwlwunipniuubpht, hwdwjuupuwinid gnpénn b wnweht htppht ntuwbnnutpht w-
nusynn Juintwlupgbpht b jupgbkpht (6GNZ pujuyuph b dwghuwnpnuh Yppulub dpw-
gptipny nuunidtwjus gnpdpupugh juquujtpydwy, GN2 tkppht jupquuyuwhwljwub, N2
niuwinqujut tyuwuwnbkph, wknwut b tkppnthwljut Yppupnouljutph hwnjugdwi b
wy(i), ntuwinnh ninkgnyghty, gpunupwithg ogunnykint juuntubpht b wyj:

Munidtwjut unphppunnit swinpwtnid £ ntuwbinnubph unghw-Yhugunuyhtt wuydw-
Ukpht, Yhpuwhulmd ipubg nunidiuluh wewepupugp, ogumd tpwlg hwunpwhwpkynt n-
tudwt pupwgpnid Swqus ndyupnipnibubpp, ntuntdbwlwb gnpépipugh hbkn juwuws
wnwpuwpunype hwpgtph onipe tpwig hwdwp juquuljtpynid jpnphppunynipjniibp:
Snipwpwignip nunidbwlwut nwpjw wdwpnht dulnyunbnh ghnnwlwb funphnipnp
(unid b guwhwwinmd £ ntuntdbwlut junphppunniubph hwpybnygnipjniutbpp:

13. Niuwiunnh hpwyntipubptt o1 yuprwuwinipniatttpp

13.1.

Muwunnb hpwyniup niuh’
— uwhdwidws Jupgny guujugws hppujut dujuppulnid pinhwnbnt jud supnibw-
it dwutwghwnwlwb Yppnipniup,
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13.2.

uwhdwiwsd Jupgny Jepujuiqutint punhwnwsd ntuwtnnujui hpuynituputpp 6N2-
nid,

dwubwlghint ntunigdwt npuljt wywhnynn gnpéwnnypubphtt b quwhwnbint ypndk-
unpunuuwinuwlubt juquh gnpéniubnipjut wpynibwy knnipiniup,

pugh punpwsd dwubmghwnnipjut ntuntdbwlju I}ulu]}hpulghhpbg\ nipugubint niunid-
twlul guiljugus wy pquupipug (wpnuspugpuyhi), npp puuwduinymd t EN2-nud
punl uwhdwtjws funpgh,

hhdttwjwt dwubwghnwlwt nrunignidp hwdwwnbnbnt Epypopny  dwubwghnwlu
(qniquihtn) ntunigdwt htwn b vnwtiwnt tppnpy npujuynpdwt wunhgwd,

oguytint GNZ2 gpunupuithg, jwpnpunnphwtphg, nknkjuwnulut ywwhngubtphg, ni-
uniltwlut, ghnwljub, pniduljut, dupquijut, wenpoupwbtiughl, ntuntdbwwpw-
puljut b wy vnnpuwpwdwinidubph Swnwynipmnitutphg,

pun bwpiwuppmpnibikph dwubwyglnt 5N2-md whghugynn niuwbnqulul ghnw-
hEnwgnunuljuwb wyhmwnwbputpht, ukdhttwpttphtt b ghnnwdnnnyubpht,

1hwgnpduws dwpduh vwhdwbws jupgny, withpudbynnipjut nhypnid, vnwbwnt w-
Junbdhwlul wpdwlnipy dhbsh UGy nwuph dudlinm], pugunnppudp 22 opkiungpni-
pjudp uvwhdwujws nhwpbph,

uwhiwiws Jupgn] hnfownpbne Ukl wyy poth (Ubpunjuy onwpbplppu whnnpni-
utiph pnihbpp) Jud thnjubnt dwubwghwunnipiniup,

Uhopnithwljut thnpiwbwldwt b/jud wiunbdhwlwb supdnitmpiut dpwqpkph opow-
twlubpnid niunmdtwpmipjut npnowlih opowtt (Yhuwdjwly, ntutnwph) niunidbwnbine
wy] pnthnud (Wkpunyw’ onwpkplpyw),

unwbw)nt hp wunbdvhwlwt nkntjughpp' ntunidbwenipyut wydjuy jud wdpnne dw-
dmbtwljwhwwnywsh hwdwnp,

wjupunwlut hwunwpnph (ghynth) hbn Jhwuhtt widdwp vnwbwnt hwdwbypn-

wyulwl tnioh Eplitqnt ghuynuh hwykJusn:

Muwinnp yupuuynp £

dwunpwtiwy uniyjtt jupght b hkwnbk] ppu wwhwbeubpht,

Juwwnwptk) nwuptpugutph b putinipnitiubph hwdwp vwhdwtjwsd yuwhwbettpp,
hwdwjub) hp Yppujub Spugpmid pingplws ponp nuupbipugtph,

uwhdwbjws dudljbntbpnid juwnwnt)] pnjnp niunidtwljwt wpwewnpuipubkpp,
J&wpnyh hhuntupubpny Yppnipntt vnwbwnt jhypnid dudwuwlht Jdwptk] ntudwb
Jupdwyddwpp,

hnquuwp Jkpuptpyt) GNZ gqnuyphl,

Juwnwpt) unyt jupgny, BNZ jutntugpnipjudp b N2 akppht hpwdwljut wy] wljnk-
nny uwhdwbjwsd ntuwbnnh wupunwuwinipmniaubpp:
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SS Yppujui b hbnwgnunuljut JEunpnup dwghunpnuh Yppuljut dujuppulnd juquulbpynid
Entunignid® htnljuy spugpbpny.

1. Shphjunguljui hwlwljupgbph dpwlnis,
2. Shnkjunjuljui hudwljupgbph funudupnids:

1. «SBNEBUUSYUYUL ZUUUYUreECP UTUUNRUS
4YreuyuL oruvarer tuuvvuarrs

1. Opwgph wiwintdp b duuiiughwnn pjut Stntjunduljut hwdwlwpglph dowlnid /061104.00.7/
pyuthop

2. Fmbp Eplwith yhnwljut hwdwjuwpui (612)
3. Opwghpp hujuunwpdwgplws k -

4. Tunphynn npuljuynpnidp Uwghuwnpnuh wunhdw

5. Opwgph Ukjuwphh ntundwljumb tnupht 2018/2019

6. Muniltwpmpjul (kgnil Zuytpkl

7. Numgdwt dup Unlju

8. Opwgqnph puymibkmipyui sunhwthgkpp/uyywhwigbpp
Opwgqnh nhunpnp whwp k nibkuw.

e puwluwjwyph nhynd prwghnwlwi npht dwutwghwunnipjudp,

o dwpbdwnhljulul yunpuungusnipnt,

¢ Spwgpuynpuut npnywlh thnpd,

¢ wlqikpktp hdugmpnit Bpnyuljut (kquljut thwpkph wuntijuqi A2 dfujuppuyny:
Cugniubnipnitp juwnwpynud £ hwpguqpnygh hhdwt ypu: Yhg pipynud E hwupguqpniygh hwpguowpp:

9. Opwgnph tyuwnwlutpp
Onpwghpp btywwnwl) niuh ntuwtnyukphtt npudwnpt.

A ubntjunjulub hwdwupgkph owldwl hwdwp wihpuwdbown ghnkihpltp b hdwgnipinit
(Ynuyyninbpughunnipyut nbuwlut hhuntpubp, Spugpuynpdwt yupunhqutp b
wkutnnghwukp),

A gnpstujui dwutwghnwlul jupnnnipyniuibp (Spugpught Yhpwnnipynibikph b nyjuiiakph
puquibtph dpwlnid, pduyhtt ujukdwtph nkunwynpnud),

A punhwinip Yupnnnipjnibiikp, npniip Jupng ki oginugnpdyt) opewttwfupinh dwubiughinwljwi

Juphbpugh pupugpnmud (niikgus ghnbkhpubph unbndwgnpswpwn Yhpwenid, ghnwlut
pubtwykdiph Jupnd, dfwubwghwnwwt Ephuygh tnpdiph guhuwwind)

10. Opwqph Yppwljwi JEpotwpnymniuputpp
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U. Uuutiughwnwljuit ghnbjhp b hdwgnipeini
Uju épwgnh hwenn wjwpwnht ntuwtnnt nittwy Y1htth.
Ul. wupqupwibknt jndynintpughnm pjut nkuwlut hhuniupubpp,
U2. umhdwubnt ndjujubph juquuljtpydwb b dpuldwb hhdtwpwnp ulqpniuptbpp,
U3. dhwbpybnt ypngbutbph twjuwgdsdwt b hpuwjubtugdwi ugpniupubpn,
U4. punipugntnt pduyhtt ujpidwubph twpwugddwi b mbunnwydnpdw hhdntupukpp,
US. punpknt gwiugujhtt b Web-nkjuunnghwitp,
U6. punipwgntint jhpwpwlut nkntjunjuljut hwdulwupgiph jupnigdwt Jkpngubpp,

U7. dbjuwpwitbint nmbnEjunjuljut hwdwwupgtph oginuugnpédwit n1 junnigdwut wntsynn
hpwjulwib b Ephljugh tnpubpp:

A. Anpstuljut vwubtwughnwljw jupnnmpniuitp
Uju dpwgph hwgnn wjwpunpt ntuwbnn niwy Yihh
R1. unbnstnt nkntjunjuljut hwdulwupgtp,
P2, unmghint wjuubph puquikn,
P3. duutulgljnt hwdwljupquyyht spugqpbph dowljdw wopwwnwbiptbphb,
P4. oqunnuugnpdbint oyipughnt hwdwlwpgtp,
P5. twjuwgstint b mkunwynplint pyuyhtt upjubdwikp,
P6. junnighint Web- nhtuwdhly b guguyhtt jhpwnnipniuubp:

Q. Cunhwipuwlwi (thnjuwughh) upnnmpeniuutp

Uju dpwqnph wjwpunpht ntuwbnngb nibwly Yihth.
Q1. oqunytnt dwutwghunwlwh gpujuintpeniihg,
Q2. Jtpnustnt juughpubpp b ghwhwnbin pputg pesdwt hwdwp withpwdbown nhunipuubpp,
Q3. unbndwgnpswpwp Jhpweknt b qupqugubjne niukgus ghnbkhpubkpp,
Q4. yuwnpwunknt ghnwljub hnpdusubp, qilnignidutp, qupknt ghnwljub pubwdtgtp,
Q5. wwhywibknt dwubwghnwlwi tphuyh tnpdbpnp:

11. Opwgph numdtwljwb wjuup

12. Mumutwlub wjuith pupwnkqp
Yguws L
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13. Quwhwwndwb dukpp

A wnwewnpuiipikp b ntumdtwul twpiwugdtp,
unniqupplkn b putnieniutkp,

qllnignidukp,

dwghunpnuuju wmnktwjununipjut quonwwinipntl,
ghnuljut hnnjusubp:

> > > >

14. Tpowiwjwnuniinh wywqu Yuphtpuyh htwpwynpoipniuitkpp

§Stntjunuwliwt hwdwlupgbph dpwlnud» dpugph opowbwupuntpp Jupnn & wpjuwnwiph
wliguik] SS ninpunind gnpénn dbntwpynipnibtbpnid’ qpuntgutinyg hbwnbyju ywwownuubkpp.

Unpuwlwi huuwnunnnipintbikp

A ynuyjmunkpughuni pjut phuqujwnh wpwpukp puuwy]winnn twubwghn.

SS ninpunp paljbpnipniabbn

A hwdwlupgbp twpwgsnn/dpwlyn,

A wnknkjunyului nklutninghwibkph thwpawghkn,

A hwdwljupgbp Upwlnny fadph nkludwp:

Zuwpuwynp wyhwnwyuypbpt tu. BNZ2 SS Yppuljut b hbnwgnunuljut JEunpnup, 22 JEbnpnuuub
putlyp, nintjundulut hwdwlwupgtp oqgunuugnpénn wy] whknwlwt hhdtwplubpp, SS njnpunid gnpéng
dwubuwnp  Abntwplnmipnitubpp: 9bEpoht nwu wwpduw wndyuyubpp  hwunnd B, np Spwgpp

opowtmjupunipp  wdpnponipjudp wiginud ki woliwwnwph hpkg dwubwghunmpudp  husybu
Zuyuunnwinid, wjiygtu b wpnbpypnud:

Onpwgph opowtwdupuubpp Jupnn Eu pwpnibiwll) hpkug ntunwdp 6N2-h, ghunipniuubph wqquht
wlunbdhuyh, Zw-Oouwlut (wuynbwlwi) U wy ghunwlppuut hwunwunnippiaukph
wuyhpwnnipuubpnid:

15. Munmdtwnm pjwl odwunuljmpjui pkuniputpp b dutpp

Miuuniduwenipyub gnpspupugnid ogunugnpsynid ki htnlyju) odwinul nhuniputipp.
e nuuwjununipnibubph Eynpnbwght tkpjuyugnidubp,
o puuuwjuindut dudwtwlulhg vupptpny wywhnydws jumpuwbitp,
¢  ppwlwb ypngkutbph nEjudupdwi Moodle hmdwljwng,
¢ hbinwhwp mumgdwh juwpuinbp:

16. Uppwljuit swihnpnghsubpp fud Spugpuihtt Ynqdunpnphstbpp, npntp oquiugnpéyly kb spughpp
Upwljliihu

Onwghpp dowlyby E 8SEnbjundulu mkjuuninghwitkp] dwubwghunnipjudp yhnwlui jppulud
suthnpnohsh hhdw Jpu:

Opwghpp hwdwhniby Ehbwnbyjwy spuqpbpht.

e  Unuljuyh ywhnwlwb hwdwjuwpwih “Pynsamenransaas nabopmaTrka 1 nHGOPMALHOHHbIE
rexHoxorun  Uwghunpnuwlwb dpwghp,
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http://cmc.msu.ru/education/masters

¢  Uhbh whnwljut hwdwuwpwh “Teopus u Texunonmorus nporpammuposanus’” Uwubiughwnwugnid,

http://www.univ.kiev.ua/ru/dep/ki ber/

e Uunuudnpph hwdwjuupwh “Computer Science” spwghp,
http://cs.stanford.edu/education/masters

o  Qhpdwihuyh Yhth (Kiel) hwdwjuwpwuh “Information Systems” dwghutnpnuwljut dpwghp,

http://www.informatik.uni - kiel.delis/

17. Lpugnighs whnEjwwnympinia dpwugph YEpupbpyug

“Stntjunjuljut hwdwlupgbph dowlnid® dwghunpnuwlw Spugph hhdpnd pujws £ 1999p.-2007
hudnpdwnhljugh b Yhpunwljuwt dwuptdwnhluyh dwlniynbnh wignphpduljut (kgniubph wdphnunid
gopdnn “Zwoynnuljub dbpkuwlbph, hwdwihpbbph, hwdwlwpgbiph b guugkiph dwpbdunhjului b
Spuwgpuyhtt. wywhnynd” dwghunpnuwlwi Spwghpp: Uju BNz SS Yppwjwi b hEnwgnuulwb
Junpnunid 2008p.-2016p. gnpénny hwdwinitt twghunpnuwljut Spugph hinwqu qupqugdwi wpnyniup
E:
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«SBNEBUYUSJdUuUL ZUUUYUC B P UTUUNRU» OrUQrh NhUNRULUYUL NLULE RULNSERL

Opwgph Yppwljut JEpguwpynibpubtpp

U. Twutwghnwluy ghnbjhp b hdwugnipm

£, Inpsuwljut dwulwghwnwlwl jupnympmnibikp

Ul | gqupqupwibjnt jndyninbpughunnipyub nkuwlwt hhudniipubpp P1 | nnbnstint mbinkjunjuljut hwdwlwupgkp
U2 | nwhdwbbknt nfjuutph juquujbpydwb b dowljdwt hhdbwpup R2 | Junnigknt mjuubkph puquitkp
ulqpnitiptibpp
U3 | dwbkpuybint ypnghubph twwgsdwt b hpwljwbwgdwb uyqpniuputpp | A3 | dwubwlghnt hwmdwupquyht spwgpbph
Uouljdwt mpjumwnwipubiphtt
U4 | punipugnpbint pyuyhtt ujubdwtph twhiugsdwt b mkunuynpdut P4 | oqunugnpstnt oyyipughnt hwdwlwupgtp
hhuniipubtpp
U5 | puwnpknt gmugujhtt b Web-nnkjutininghwitp F5 | twpuwgstint b mkunnwynpbnt puyht
upubdwubp
U6 | punipugnbint jhpwpwlwb mbntjunduljut hwdwlwupgtph £6 | Junnighint Web- nhttwdhl b gmuiguyhti
Junnigdwt dbkpnnukpp Yhpwnpnipniuubp
U7 | dbijbwpwiibjnt minkjundulut hwdwlupgbph ogunugnpsdwic nu
Junnigdwit wnlisynny hpuduluwi b Ephluwgh unpdbpp
Q. Cughwipuwlwh (hnjuwbghih) juponmpemniuubp
Q1 | oqunyknt dwubmghnwlwb gpuljunipiniiihg Q4 | yunpwuwnbnt ghnwlub hnpjusubp,
qllnigniduukp, qupknt ghnwlub putwudkgdbp
Q2 | Jbpnisknt juughpubipp b quwhwnbint npuig (nisdw hwdwp Q5 | wquhywibknt dwutwghnwljwt tphljuygh
withpwdbiown nkunipuibpp unpdbpp
Q3 | unbkndbwgnpbwpwp Yhpwnkint b qupqugubint nitbgus ghnbjhputpp




Unnm Opw whwi JEpotupymitipubp
Dl dngouh wiutnud pqn:lltlllhlzl; Ul u2]us]u4] U5p| uqsp|h£1 fmll [R2 125? | pzlfps |Ppé ?}1 [a2]a3]a4]as5
Cunhwinmp nuupbpwgibkp
Ouwun 1kqni-1 1602/U01 X X
Ouwun 1kqni-2 1602/U02 X X
Stnkjunjuljut mtuuninghwttpp X X
dwutwghunwlwb nnpunud (C++ 2301/U002
15qy jpwgnighs pudhutitip)
ZEnwgnuinipjub yiubwynpnd b 2301/U34 X |[X | X |X |X

Ubpnnubp

Uwubwghnuljut nuupupugubp

Uwuliwghwnnipju wpnh X X X
hhdtwiughputpp (SYjuutph 2301/U003
puquitkph ywpwunhqubp)
Optljunuwght Ynndunpnodwd X X X X X
QIEI]lLELbngg]nlLlh II} htu]Iilu%quLﬁ 23017004
SYjwjutph puquiukph hwdwlwupgtph 2301/U05 X |X X X
hhdtwhwpgtp

Uuutwghnugdwb quunptipugibp / Mwpunwunh
SYjuubiph puquubph hwdwlwupgbph 2301/U06 X |X X X
uljgpniiptibip
Zwpynnujub hwdwlwpgbph 2301/U07 X X |X X X

twpwgsdwt mbunipinil
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Web 1 Unpuyj] hpwnnipniutkph X [ X |X |X X X X |X
twpwgdnid b Upwlnid 2301/U08
EiEyunpnuwght vwppbph b X
hwdwlupgbph mkunwynpnid 23017009
Owtpughnt hwdwljuipgkp 2301/U010 | X |X X X X
Zwpynnulju guugkp 2301/U11 X X X
Uuwubughnugdwi quupbpugubp / Yudpunpuljub
.Net thowJuyp b CLR 2301/U16 X X
Lutinswthwlub fEjupntught X |X X |X X
uwpplinh b hwdwly. nkunwynpdwi 2301/U18
hupghp
Opwgpuyhtt hwdwljwpgbtph 2301/Ur19 X X X X X |X X
nhutnnwynpnid b npujh hwjuwuwnnid
Unynijh Opwugnh Yppujuir Jepolupyni iptiipp
n
runuftulul dngoup widwbnnlp oo g (G702 [U3 [ 0405 [ Ue | U7 |21 82 | £3] R4 £5] f6 | a1 a2 [a3 ] a4 a5
Undyhpjjwwnnpubph junnigdu X |X |X X X
hhutuhwpghn 2301/U020
LtpgpJws hwdwlwupgtph 2301/U22 X |X X X
twpiwgdnid
SYjwjutiph puquutnh X X X X |X
wnbhutininghuikn 2301/U23
Opwgpuynpuutt yupwunhquubp 2301/U24 X X X X X
Ubpkuwjuljutt ntunignid 2301/U35 | X X X X
Ukjpnuught gmgkp 2301/U36 | X X X X
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Shunujut ubdhtiup X
Uwubwghnwljub ywpulnhlju X
Uwghunnpnuwljuh phq
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«SBNBUUSIUYUL 2UUUTYUNSECh UCUUNRU» OCUQCh TUUCLEUSLEE

vuyuruarruer
1.1602/U01 2. Ounup hkqnt-1 3. 6 §ptinhwn
4. owpwpwljui 4 dwud 5. quu.-0, qnpé.-4, qup.-0
6. 1-ht huwdjuly wobwbught 7. Unniqupp

8. fwupbpugh tywwnwli £

¢  Yuunwpkjugnpsk] ntuwtnnubph onnup (wq tpku) (Eqynyg
hwnnppuljgului jupnympmnibibpp hiswyhu dwubwghnnpyub,
wgiybu b hunnpnuljgdwi wyp ninpunikpnud,

¢ Iunpugil) dwubwmghnwlwi (kqyh punwwwywnh, pipujubwjui b
nfwpwbwlwb jnipuhwnynipmitttph JEpupkpu) ghnbkihpubpp,

¢ Alwynpl) ghnujub puwbwnp b gpuynp hwunnppuljgdut
huwnnipniuttp,

¢ qupgqugul) twutwghunwlwt hwpgkph onipe putiwpllnt b pwtwyh&bnt
Jupnnnipniup:

9. Twunptpwugh wjwpwnht ntuwbnnb ntbwl Yhuh'

w. vwuliughwnwlumb ghnkipp b puwgnipinii

1. Yphpwnkny dwuttwghnwlwb nkpuntph bpnisntpjut mupptp
Unintignidlikpp (npninnulul, Lubwsnquljwi, Ukhiwpubulwi) &hon
puyu k] nputg pndutnulnipniub nt jurnigwsdpn,

2. wwpnpnob) dwubwghnwlwh punwwwowph pojnp okpnkpp’ npubg
&oqnphwn gnpswbdnipjut tywnwlnpdwdp,

3. gmigupkpl] dwubwghwnnipjut npnpunid onwp (whq kpkiy) (kqynyd
hupunipny wouwwnwp Juwnwpkint uljgpniipibinh hdwgnipynii:

P gupShwul dwulnughuwlwl jupngnipniGakn

4. hpuljwbwgul] fwubwghnwlwt nkpunbkph hdwuwnughl,
Junnigywuspuyhtt b ndwljut yEpnidnipnit b pupgluinipnt,

5. ubkpluyugtl) b dEjtwpwtl] dwutwghinwljut mkuwlbntbp nu
thwunwplukp, dhwlkpu b, pwpunnty, hhdbwdnpl] whdbwlu
Jupshpp, pittupl k), putiwgh&l] dwubwghinwlwubh hwpgkph wpnh
hhulwpatighplikph onipy,

6. gqphp b ukpyuyugul) twubwghwnwlwh phdwibpny tuukubp/ qkynygutp,
nkdbpunibp, ghnwdnynih phqhutitp wpudwpwinpbi b hunwl
Juinnighiny pwpunpubipp,

7. qubny puluyt) b JEkpupunwunnpl] dwubwghwunnipjuth wntisynn
nuuwhinuntipiniiubph, hwpguqpnygubph dwjuwgpnipniuibp b




nbkuwgpnipniukp:
q. pliphwbpulul/ihnpnuiighyp upngnipinibibp
8. wpynitwybwn oqunybt mbinkjuwnyuljut mwuppkp wnpmniputphg
(ubpunyu hunbpubnwghtl) mEnEjunynipnit punbnt, ptbunuunwpup
Jtpnistnt b ubpjuyugubint tyyunulny:
Twuptpwugh hwonn wjwpwnht ntuwingh ghnkjhputpp b upnnnipmniaubpp
whwup E huwduwyunuupwibki Liqniikph hdwgnipjut/ hpugtinipjub
hudwbypnyuljwut hwdwlwupgh (CEFR-h) B2 dwjwupnulhie

10. Ttwupupwugp Ahwynpmd k Yppuljub Spugqph htnbjw yEpgtwpnniuputpn.
Q1. ognybnt dwubiwghmwljut gpuljuiinipnithg
Q5. wuwhywubkint dwuttmghwnwlwb Ephljuyh tnpdtpp

11. Uhpunymd b puuujuindui b ntunidtwuppnipjut hbnlyuy dbtpt no
Ubpnnubpp.

1. gopsuwljut yupwwydnip nuuwpnuh nEjujupnipjudp,
wihwnwlwb b fudpughtt wpjuwinwip,
wihwnwlwi b phuwjhtt ghinwhbnwugnuujut wouwmnwip,
huptunipnybwpjuwinwip,
putuynp ubpluwyugnid/ ypkqkunwghw (wthwwnwlwb hupunipnyu
twpuwugdh hpuwljwbwgnid),
gpuynp b pwtwynp uinnignud/ hwpgntd,
7. hpudhduwljuyhtt punhpubph ptbwpynud:

Vi W

o

12. Quuhwwndw dkpnnubpp b swhwhoubpt L.

Twupbpwugp wjwupunynid E unniquppny, npbt ppujubiugynid £ TOEFL
phunuynpdwit dhongny:

13. Ttwuptpugp punjugws Ehknlju) hhdwbwlwh pudhuubphg.

1. S{ju) nnpup dwubwghnwlub (kqgh punwwywowpuyhly, phpujubuljut
b nfwpwiwljutt jnipwhwnlynipniuubpp:

2. Uwubwghunuwlu mbipuntph gnpbunwljui ipwhwlnipniup b npuig
hpugnidp onnwp (wtqikpk) (Eqyny gqpuynp n1 putiwynp
hwunnppuljgdwt gnpépupugnid:

3. Ujuntvhwlwl gpugpnipinit’ ghvnwljwi hnpfwsttph nt
wpjuwwnnipnibtpnh, gpujununipnitiubph b wdthnthnidubph, hyybu
twlb nkbbpwunttinh, qEynignidubph, buuktbph owpunpuwt dukpt nu
uljgpniupubpp:

4. Uwubwghnwljub ptwghp nbkpuntph, puuwhinunipniubnh,
Auyiugpnipyniiiiph nuigpuwdp’ npuitg pndwbnulnipyub
Jhpswiudwl, Jkpupununpnipjut wpwbdtwhwnlnmpmniatbpp:
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14. Zhdtwjw bgpuljwimipjut guil.

1. John M.Swales,Christine B. Feak “ English in Today’s Research World” a Writing
Guide. The University of Michigan Press, USA,2003

2. John M Swales and Christine B.Feak “Academic writing for Graduate Students” 2000,
USA

3. Oxford English for Information Technology by Eric H.Glendinning and John
MacEwan,

Second Edition.

4.Information Technology. Ter-Sargsyan L. Gphwuh ywhunwljuh intnkuwghnuju
huduwjuupwh hpuwwnwpulsnipmnil:

1.1602 /M02 2. O 1kqnt-2 3. 3 §ptinhn
4. owpwpuljui 2 dwud 5. quu.-0, qnpé.-2, qup.-0
6. 2-nn Yhuundjwly quplubught 7. Unniqupp

8. twupbpugh tywwnwlh £

¢  wupnnowgub] bwunpy dnynijh oqumipjuudp dknpplipws ghnbhpuktpp,

¢ Swbnpugub] onnwp (kqyh hdwgnipjul unniquui b ghwhwwndwb
wuwhwetbphl,

¢ Ukpyuywguk] (kqyh pdugnipjut hwdwbkypnyuwlut swhwhoubpp b
Swlinpugll) phunwynpdwt hhdwbwlwb uyqpniupubtph,

¢ ubkpyuyuguly kqyh phunnwynpdwi hhdtwljwt pwqiwjupnipmniup b
dwpunuwqupnipjniip,

9. Twuptipugh wjwpnht ntuwinn ntbwl {huh'

w. vwulmghunwlwl ghnkjhp o pulwuignipinti

1. gniguphkpt onnwp 1kqyh huwgnipnit dhpwqquyht swthnpnohsubpht
hudwwywwnwupiwt (B2-Cl),

2. uywpuwugpt] dhpwgqquht phunuynpdut b quwhwndwb uljgqpniupubpp b
wuwhwlgubpp:

P gnpShulul dwulnughnwlwl Jupnnnienibikn
3. gnpsuwluwinud juunwpl] phutnughtt wpjuwwnwupubp® Juqudus
hudwbypnyuljut swthwuhpubtph B2-Cl1 dwjwpwliht huwdwywnwupuwt
4. wpunwhwjnb] fwutughnwlwb (wunbdhulwb) ghnbihpubpp gqpuynp b
pwtwynp junupny
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q. pliphwhpuljuly/thnpubiglyh Jupnnnipinibibp
5. wpynitwybtn Jhpwunt] hwdwjupgsuyhtt hdinnipmiaubpp

10. Twuptpwugp Abwynpnid E Yppuljut Spugqph hbnbyjwg JEpgtwupnniupubpp.

Q1. ogqulint dwubwghunwlju gpujuinipiniihg
Q5. yuhywiknt fwutughnwlwt tphljuygh tnpdtpp

11. Uhpunymd b puuujuindui b ntunidtwuhpnipjut hbnlyjw dAukpt nu
Ukpnnubpp.

gnpstwljutt yupwyunip guuwjunuh nEjujupnipiudp,
wihwnwlui b pdpuyghtiwgjuwnuip,

hupunipny wppwnwp,

gpuynp thnpduwlut vhpwqquht punh wighugnid b guwhuwnnud:

Ll .

12. Quwhwndwb dbpnnubpp b swthwithoubpt L.

Twupbpwugp wjwupuynid E unniquppny, npt hpuwuwgynid £ TOEFL
ptutnnuynpdw vhongny:

13. TMwupupugp punjugws k htnlyju) hhdwhwlwh pudhuubphg.

1. owwup 1kqyh hdwugnipjut vhowqquyht phunuynpdut
mipuhwnlnipniutbpp,

2. 1kqyh pdwgnipjut hwiwbypnyuljut swthwihoutpp (CEFR) L
ptutnnwynpdwt hhdwtwlwb uljqpniupubpp,

3. 1kqyh ptunnwynpiwi hhdtwlwt pwquudupnipniup b
dwpunuwjupnipjniip,

4. dhowqquyht ptuwntph (TOEFL, IELTS, ITEP) wnwtduwhwwnlnipniuttpp:

14. Zhdtwjwigpuljuinipyubguitl.
1. Debora Philips “ Longman Preparation Course for the TOEFL IBT” Longman 2007
2. Bruce Rogers “ The Complete Guide for TOEFL IBT Test Preparation”, Thomson
2007
3. Boston Educational Services “Official ITEP Preparation Guide”, Create Space
Independent Publishing Platform 2014
4. ETS “The Official Guide to the TOEFL Testing”, McGraw-Hill Education 2012
5. Pauline Cullen “The Official Cambridge Guide to IELTS”, Cambridge English 2014
Kaplan “IELTS Premier”, Kaplan Publishing 2016
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1. 2301/U002 2. C++1Eqyh jpugnighs pudhuubp 3. 3 yptnhn

4. owpwpwljui 2 dwud 5. nuu.-2, qnpé.-0, (up.-0

6. 1-htt Yhuwdjuly wolubiughb 7. Unniquipp

8. Twupupwugh tywwnwlji E ntuniguly

o  wjujutipnh yipugujut mhybkph ppujubugdut tywbwlubpnp,
e nhtunthy b winwnhy wnihinpdhaup,
¢ hwwunil hpwhdwlubph dpwlynudp:

9. Twuptpwugh wjwpwnht ntuwinn ntbwl fhuh'

w. vwulimghunwlwl ghnkihp I pulwugnipinti

1. hpuwtmguby njwiubph JEpugulub nhwybp,

2. wppuiyknk) wpynbwtn Spugptph jurmgdwb dhgngutph,
P gnpShwlul dwuliughunwlwl jupngnieiniGikn

1. oqurwgnpsty Aknp phpws ghnbijhpubpp hntuwih b puqiduljh ogugnpédwt
Spuipgpbip Junniglint hwdwnp:

10. Ywupupugp Abwdnpnud £ jppuljut dpwgph htnlbyjw) JEpgtwpngniupubpn.

1. U2, uwhdwibint nfjuutph juquujtpydub b dpuljdwt hhdtwpup
uljgpniuiptipp
2. R3. duubwlgknt hwdwlupgquypht sSpugqptph dowljdwt wpjumwnwupubpht

11. Ghpwnynud b puuwdutngdut b ntuntdbwnnipjut hbnlyjuy dbtpt nt
Ubpnnubkpp.

1. nwuwinunipniuubp
2. wnwownpuupubp

12. Gbwhwwndwt dkpnnutpp b suthwithpubpt B

Uwniniquppp wlg k jugdnid putu]np hwpgdwh dhengny hwpyh wniibyng
wnwewnpuupubph junwpdwb wpyniupubpp:

13. Twuptpwugp punjugus k htnbyjuy hhutwljwh puwdhutphg.

e unuwppulub nfjutkph yunnigywspubnh (wwhntiml, hkpp, gnigul,
wnwohuyinyentilkpny hkpp, npnbhdwl Swin, hash-winyniuwl)
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hpuwljwbwgnid,
¢ dunwiquljutnipinit b ynihunpdhqd,
o  yuwpuwubnphqugyusé dnruljghwtp b nuukp,
¢ hwwunily hpwgh&wyutph dowlnid:

14. Zhduwjub gpujuinipjut guil.
1. H. M. Deitel, P. J. DeitelC++ How to prograimPearsorEducation, 9" edition, 2013
2. Twuwpunumpiniiibph Wynipbp HEupnught mbupng

1.2301/U34 | 2.2Eknwugnunipjut yjubwynpowd b dkpengukp 3. 3 ptnhn

4. owpwpwljui 2 dwud 5. quu.-2, qnpé.-0, qup.-0

6. 1-htt Yhuwdjuly wolubughb 7. Uwniniquipp

8. Ywuplpwugh bywnwly k numdtwuhpl] hbnwgnunmpjui dkpnyukpp’ hhdp
pugniubng Juuwpynn hbunwgnunipjut hhdtwhwpgbpp, jupwdupdwt b
wuwbwynpdwtt  hdunipniuiph . Yhpundwdp  duwydnplp  dhpnuswlub
dnwshjultpy:

9. Twuptipugh wjwpwnht ntuwinn ntbwl {huh'

w. vwuliughwnwlumb ghnkipp b puwgnipinii

¢ yJhpnust) gnnipnil niikgnn dninkgnidubipp hbnwgnunipniip junwpbnt
hudwp b dwntwbiok] npuig pny jud ptph Yngdbpp

Al tpwt)] htlnwgnunipjut ninnnipniup

wwbwynpk) htlnwgnunipniup

wnwudtwgub) Ukpnnubpp, npnup httwpwynp Yhuth oqunuugnpsty
htwnwgnunipjut hwdwp

nipjugst] whpntep, nph hwdwp whnp £ hinwgnunipjut unp dtpnn jud
Ubkpnnubp dowldtu

P gnpShulul dwulnughnwlwl Jupnnnienibikn
¢ hpwlwbwgt] htnnngnunipnitutp dwghunpnuwlwb phgnud
¢ hhdtwynpl) junnupus wpwnwipp

q. phphwipwlwb/ihnfuwbgkih Jupnnnipnibbkn
e Jhkpnisk] tnp wnljw junhpubpp b wpwewplt) nputg hknwgnundw
Enwbwlubkp
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10. tmupupugp Abunpmid £ jppuljut pwgph htnlbjw) yEpgtiwpnniuputpn.

1. @1. ognytnt dwutwghnuljut gpuljuinipniihg

2. 92, bpnisknt fuinhptbpp b quuwhwnbknt nputg jnisdwt hudwp
wlthpwdtown ntunipuikpp

3. @3. unbknswgnpswpwn Jhpwnknt b qupqugtint niikgué ghnbihputpp

4. 34, yuunpuuwnkint ghnnwlwb hnnjusukp, qinignidutp, Jupknt ghunnwlju
puttuy kdkp

5. 35. yquhywibint dwutwghunwljut Ephuygh tnpdbpp

11. Yhpunynud ki nwuwuindui b ntuntdbwpnipjut hEnlbyug dikpt nt
Ukpnnubpp.

1. nwuwjununipjniuitp
2. wnbwght woluwwnwtpubkp

12. Qwhwwndwt dbpnnubpp b swthwithpubpt B

Uwnniquppp whg k jugdnmd pubun]np hwpguwi thongm] hwpdh wntkyng
wnwewnpuuptubph junwpdw wpyniupubpp:

13. Ywupupwugp punugus b hkwnbyu) hhdtwlwh pudhuubphg.

e Dby L hbnmwgnuumipnitp b hiyt £ hbnwgnuinmipjut phidwt nupdund
Juyp:

e Dby L gqpuljminipjut ghunwplnidp b hsnt £ nw wuhpwdtow:

e Dynm b wwbwnpdwt mt junwjupdwi hdnnipmpibabbpp Jupbnp
htwnwgnunipyut hwdwn:

e Dbuywhku hwdnqdbk, np hbnwgnumppiup junwpdl B ygunowd
dwupnulny:

14. Zhdtwwb gpuljuwinipjut guil.

1. Kumar, R. (2014). Research Methodology: a step-by-step guide for beginners.
(4th edition). Thousand Oaks, CA. Sage Publications.

2. Leedy, Paul D. and Ormrod, Jeanne E.(2006). Practical Research Planning and
Design, 8th Edition. New Jersey: Merrill Prentice Hall.
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1.2301/U003 2.SYjuukiph puquitiph wwpwunhquubtp 3. 3 jptnhn

4.owpupuljub 2 dud 5. quu.-2, qnpé.-0, qup.-0

6.1-ht Yhuundjuly wobmbughh 7.Uwnniqupp

8. Ywuplpwgh tyyunwlh
¢ ubdwbwnhluljut ndjujukph dnpkjubph ntumdbwuhpnipintap,

¢ Jhuwlwunrmiguspuyht nyjujubph dnpkjubph ntumdbwuhpnipintip,

e Optiunughl b opjijinu nkjughnnyjuutph dnpbjutph
niunidtwuhpnipniip:

9. Twunptpwugh wjwpwnht ntuwbnnb ntbwl Yhuh'

w. vwulnughunwlwl ghnkipp b puuignieinti

1. quwhwwnl] ndjuubph Ynugbynniwy dnnbjubp,

2. puunpk] nbugbywnniw dnpbht wnbkjwwn mdyujubph dnpby,

3. nhunwpljby njubikph Ynbgbyunnwy dnglihg nhwh $hqhljulub unyly

wpunuywwnljipdwh jurnigdwt hwpgbp:

P gupShwul dwulnughuwlwl jupngnipniGakn

1. jupmgh] wnwpluwjulwb mhpnyph §nugbuynniw) dnnbp,

2. hpujwbuwgul] wpnuyunlipnd Ynbgbywnniwy Unnbihg nhuh
$hqhjulub Unnky,

3. unknsh) opjkljunuyghly, opjijinu-nkjmghnt b XML wdjuubph puqutbn:
q. pinhwbpuljul/ihnpruiighip Jupngnipinibibp

1. juwnwplk] hbnwgnunuljut wpiwwnwipynugbynniw ndyuukph
puquibph phuquyunnid,

2. dwubwlgl) Yhuwurniguspuyht b opjiljinukphtt Ynnuunpnodws
wnjuutiph puquubkph Yhpwnnipniubph dowljdwt woppwnwtptbphi:

10. Ytwuptpugn Abwdnpnid E jppwlub spwgph hknbjw JEpetwpmyniupubtpp.

1. U2. vwhdwtbint ndjujubph juquuljtpydwb b dowljdwy hhdtwpup
uljgpniupttipp
2. £2. junnmghbint wjjwubph puqukp
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3. Q3. unbndwgnpswpup Yhpwnknt b qupqugikint niubgus ghnbihputpp

11. Yhpwnynid b puuwduingdut b ntunidbwnnipjut hbnlbyjuy Abtpt nu
Ubpnnubkpp.
1. yuuwjunumpiniinkp,

. wnwewnpuputp,
. niumdbwljw bwjuwgshp,

. pupwghl putnipniukn,

2
3
4. unphpnunymipinikp,
5
6. uwnniqupp:

12. Qtwhwwndwb Ukpnnutpp b swthwthpubph .

Uunmquppp whg k jugdnd pubudnp hwpgdwi thgngny hwph wntkyng
wnwewnpuupubph junwpdw wpyniupubpp:

13. Ttwupupwugp punjugws k htnlyu hhdtwlwh pudhutbphg.

Enipnit — Juw unpl) (ER). pwnunphsubpp, twhiwugsdwt uljqpniupubpp,
nwhdwbwthwlnulutph dnpbjwynpnudp, tmpnibubph pny] puqunipnibbbp:
UML - p npwbtu opjtjunuyhtndjuyutph  pwquubkph dnpbjuydnpdwb (kEqne:
Optijnutph vwhdwidwi (kqnt (ODL). ODMG - h unwunwpup: Opjkljnwu-
nhjjughntt wjujukph dUnpkp: Ubgnud ER - gdwyquunlbpubphg b opjjunnuyhte
ujubdwlitinhg phjjughnt  ujubdwibph:Yhuwljunniguspuyghtt  wfjuikph
ubpjuyugnidp: XML wndjuyubph dnpl): Uugnud nhjjughnt ujpidwiubphg XML -
upubdwbinh:

14. Zhdtwjut qpuijwinipju guil.

1. H. Garcia-Molina, J. Ullman, J. Widom, Database Systems: The Complete Book,
Prentice Hall, USA, 2009.

2. http://infolab.stanford.edu/db_pages/classes.html

3.  Twuwjununipnibbph Wynipkpp BEjupntwhtt mkupny:

1.2301/U04 2. Opjijnnuyht Ynnuunpnodwdp 3. 6 Yptinhwn
Ytpnidnipynih b twjuwgdnid

4. owpupwljw 4 dud 5. nuu.-4, qnpsé.-0, jup.-0

6. 1-htt Yhuwdjuly wytubghb 7. Gqputhuljhy quubhuwinnidng quupipug
(2 pupwghly b 1 Eqputhuljhs puunipni)
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8. Twunplpwugh btywwnwl k ntuwbinnht Swunpuguty
¢ optjnuyht Ynndunpnrdudp JEpnidnipyut b twpjuwgsdw
Ukpnnubpht,
e twpiwgsdwb mhwyuwjht punhpubph (nisnidubppt:

9. Ttwupupwugh wjwpwnht ntuwbnnt nitbwy Yihtth®

w. dwulnughwnwlwb ghnlbjpp o puugnipinti
2. uwhdwil) wnuplujuljut mhpnyph hwuljugnipniuttpht
hwdlwywwnwujuwing Spugqpuyht guubp,

3.  lJunnigh] Spuqpuyhtt nuubph tdnipubph (opklwnknh)

qnpéwlgmpnibiibp weljw bnhpubpp (nustne hudwp,
P gnpShwlul dwulimghunwlwl JupngnieiniGikn

1. ogquwgnpét) Unpljmynpuwt UML (Egnit 4Epnisnipjut b twpuwgsdw
wpmniupubtpp tipuyugtbine hwdwnp,

2. Jhpwnk] bwwhwugddwb swpnuubpp npuljju] twhwgsuwghtt (nisnidubip
unnwiwnt hwdwp,

q. plhnhwbpulul/ihnpruigkih Jupngnipinibibn
1. 4ipnist) wnlju junhpubpp b wpwewpll) nputg (nisdwt bnwbwlubp:

10. Ywupupugp Abwdnpnud £ jppuwljut pwgph htnlbyjw) JEpgtwpngniupubpn.
1. U3. dbwbpwybint ypngbutbph btwhwugsdwb b hpujubugdw
uljqpmiiptiipp

. U6. punipugplint jhpunwlut inkntjunulijut hwdwljupgbph

Yurnigdwt dkpnnubpp

R1. unbinstnt nbntjunjulijut hwdwljupgbp
. R3. dmubwlgbint hwdwlwupquypht sSpuqpbph dowljdwt wpjumwnwbpubpht
. Q3. unbndwgnpswpwp Yhpwnknt b qupqugubint nitkgud ghnbkihputpp

N

g W

11. Yhpwnynud ki nwuwduwindut b ntumdbwnm pjut hbnbyw dukpt nu
Ubkpnnubkpp.

1. nwuwhinunipniubp

2. wmnwgwnpuupubp

3. tmuwgstn
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12. @whwwndwt dkpnnubpp b suthwithpubpt B

1. 1-pu pupwghl putmpniup quwhwnynid E ntuwbinnh gpuynp wpjuwnwiiph
hhtwl Ypw' 5 vhudnp wpun]bjugniyi wpdtpnd:

2. 2-pny pupwghly putnipmniup quuhwnynd E ntuwbinnh gpuynp wpiwnwiiph
hhdwb Jpu’ 5 vhwynp wow]bjugnijh wpdtpn:

3. Bqputhwljhs pliimpjntut wigugymu E pubwnp hwpgdwb dhengny' 10
dhwynp wrwybjugnytt wpdtpny: Bqputhwphs ptuntpjut quuhwnuljuinud
hwodh b wnnid wnwgwunpuputiph juwnwpdw wpyniupubpp:

13. Ttwupupwugp punugus b htnlbyuw) hhputwlwh pwdhuutphg.

A spugpuyht hwdwlwpgkph dpwldwt nithbhljugyws ypngku (Unified
Process)

A Unpkjuynpuwh muh$hjugus kqni (Unified Modeling Language),

A optlintikph Uhol wupnuljwini pjniutbph pupludw hhutwpup
uljgpniuputip,

A twpwugsdwt puipinilikp (Design Patterns),

A twpwugsught nusnidikp nhwuyht mighpikph musdws hwdwp
(wpuupht hwdwlwpgtph htwn gnpswlgnipmnil, mupunbuwly
nuqUuyupnipniuubph wewlgnid, gpudhljuljus yunnthwutkph
unpugnud, (nljuy Swnuynipniuutph dhongny wpwnwpht
Swnwynipniiutnh odwinunid, dpnwljut wuwhywidw Eupwulju
opjkljnukiph wowlygni):

14. Zhdtwlwb gpuljuinipjut gul.

1. Twuwjununipniitinh yniptp L Ejupntwghtt mkupny

2. Craig Larman. Applying UML and Patterns: An Introduction to Object
Oriented Analysis and Design and Iterative Development, 3 edition.
Prentice Hall, 2005

3. G. Booch, R. Maksimchuk, M. Engle, B. Young, ]. Conallen. K. Houston.
Object-oriented Analysis and Design with Application, 3/ edition. Prentice
Hall, 2007

4. Alan Shalloway, James R. Trott: Design Patterns Explained: A new
Perspective on Object-Oriented Design, 2 edition, Addison-Wesley, 2005

1. 2301/U05 2. SYjuyjutiph puquibtph hwdwlwpgtph 3. 6 ptinhn
hhdtwhwpgtp
4.owpwpuljui 4 dud 5. nuu.-4, qnpsé.-0, pup.-0

_37—




6. 1-ht huwdjuly wobwiughh 7. Gqputhuyhs quuwhwnnudng nuuplipug (2
pupwghl b 1 kqpuithwlhy puitinipynih)

8. Ywupbpugh tywwnwli £
e nhpywughnt nyjuutph dnpkih npugus ntumdwuhpnipinip,

¢ nhpywughnt hwipwhwoyh b hwoyh npugywé niunidbwuhpnipmniip
¢ hupgmudubph mpudwpwbwlub (kgniutiph  nunidbwuhpmipiniip,

¢ SQL 1kqyh jnpugyus ntunidbwuhpnipniip:

9. Twunptpwugh wjwpwnht ntuwbnnb ntbwl Yihuh'

w. vwulnughunwlwl ghnkipp b puuignieinii

1. punpl wnupuyulut nhpnyrht wpbun $npdujhqd” junnighjne
huwdwp nbjjughnt ndjuubph puquitkph wpynitwdbn vpjubdwkp,

2. nhunwplbk] hwbipwhwyyuljut wpunwhwjnmpmniuibph oywnhdhqughnt
Jutnhputp,

3. quwhwwnb] nkjjughnt btwhiugstpl SQL- spwgpkp:

P gupShwul dwulnughuwlwl jupngnipiniGikn
1. Junmgh) nkjjughnt nyjujukph puquubkph twhiwgstp,
2. hpuluwbwguk] pupn SQL- hwpgnidukp,
3. ghunwupyl) wpynibwybn njuubph puquitkph vbdwkp:

q. piphwbpulmly/thnpnubiglyh Jupnynipnibibp

1. Juwwpk] hbnwgnunujut wpjumnwbp nkjughnt ywpunhquh
onowtiwlynid,

2. dwubwlgl) nkjughnt jhpwnnipniuibph dowljdw b hpujutugdwt
wpnwnwibipubipht:

10. Ttwuptpugp Abwynpnid £ jppuljut dpwgph htnlbjw) yEpgtwpnniuputpn.

1. Ul1. wupqupwiknt ndynmnbpughnnipjut mkuwlwt hhuntupubpp

2. U2. vwhdwtbint mjuikph juquuykpydwb b dowldwt hhdtwpwp
uljgpniupubipp

3. F2. junmghkint wjuyitiph puqutkp
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4. 93. unbkndwgnpdwpwp Jhpunknt b qupqugibint niiigud ghnbjhpubpp

11. Yhpunynud ki nwuwduwindui b ntumdbwrnipjut hbnbyuy dbtpt no
Ukpnnubpp.
1. npuwuwjununipinibiibky,

. wnwewnpupubp,

. nuuntdbwlut twhiwgstp,

. pupwghly puinipniubp,

2
3
4. unphpnuwwnynipnibibp,
5
6. tqputhwlhs puinipjniic:

12. Qtwhwwndwt Ukpnnutpp b swthwthpubph .

1. 1-ht pupwghly putnipniup quuwhwwnynd £ ntuwtinnh qpuaynp wpawwnwiph
(pEdtpwn) hhuwh Jpu 5 Uhwynp wnwybpugniyh wpdhpny:

2. 2-py pupwghl puunipniut wigjugynud L putudnp hwpgdudp b
quwhwwnynud k5 vhuynp wnwykjugniys wpdtpny:

3. Bqputhwljhy plitimpyntut wiglugynid E pulu]np hwpgdwi thengny' 10
dhwynp wnwykjwugnijt wpdtpny:

13. twuptpugp punugws khinlju) hhdtwljut pwdhuubtphg.

Mhjmghnt  dnntth  $npdwy hphdpbpp:  Ejwughnt  wdjuyjubph  puquubkph
twhiugsdw nbunipmnit. $niuljghntiuy Yuwpududnipmniuubp, unpduy Albp:
MrEjmghnt hwipwhwohy: (FEjughnt hwohy: (FEjughnt hwipwhwolgh b hwoydh
huwdwpdtpnipjniup: Spudwpwbwlwi  hwpgnudutph Datalog  (hqnu:
NEjjmghnt hwbipwhwoyh dnpkjuynpnudp Datalog — b dhongny:  Syjujukph
puquibkph SQL  1kgni. hwpgmdubp, wndjujukph vwhdwinidp,  Jhpunniug
wnmnuuljutp, wwhdwbwhwlniduip b wphgbptkp, hwdwlwupgquyht
wuw khnubkpp:

14. Zhdtwjul gpuijwinipjut guil.
1.  H. Garcia-Molina, J. Ullman, ]. Widom, Database Systems: The Complete
Book, Prentice Hall, USA, 2009.
2. http://infolab.stanford.edu/db_pages/classes.html
3. Nwuwjinumpinitiibph ymiptpp BEjupnuwghtt mbkupny:
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1. 2301/U06 2. SYjujutiph ppquutph hwdwljwpgbph 3. 3 Yptnhn

uljgpniipikip
4.oupupwljui 2 dwd 5. nuu.-2, qnpé.-0, (up.-0
6.2-pny Yhuundjuly’ quipbrurtiughn 7. Unuiug pup. ghwhwwn. nuupupug (1
hqpuuthuiljhy putinipiniiz)

8. Ywuplpwgh tyunwlh £

hubnplughuwjh wuwhywudwb uljqpniupubph ntumdbwuhpnipniip,
huntpuwhtt junniguspubph ntuntduwuhpnipniup,

njuutph Uowjdwb wignphpdubtph ntunidbwuhpnipmiip,

hwiupwhwoJuljwh spugqptph oyyinhuhqughnt hwipgkph
niunidtwuhpnipniip:

9. Twunptpwugh wjwpwnht ntuwbtnn nibwl Yhuh'

w. vwulimghunwlwl ghnkihp o pulugnipinii

3.

punnpt] mjuutph tkpjuyugdwt b dowljdwbh wpnynibwybn
wgnphpultp,

quwhwwnt] wgnphpuh junupdwi hwdwp withpudbsn nkunipubpp
(dudwibiuly, hhpnnnipjnit b wy ),

nhunwplk) hwpgnudubph yiwbbkph owinpuhqughnt fatinhplbp:

P gnpShwful dwulnughnwlwl Jupnnniemnibikn

1.

Jhpwunt) wjuubkph juqdulbpydwt wpynibudbn jueniguspubp,

2. Yhpuljuquultpyl) dknwndyuyibpp wpynibun]tn $hqhjuljui ujpubibp
ghutipugubnt hwdwp:

3. hpwwbwgul] njjuubkph puqutkph wpynitwybn vjubkdwtp:

q. phphwhpuwlwi/thnpnubiglip Jupnynipinibikp

1.

Jwwnwpk] hbnwgnunuljui wounwip ninnyus wfjuyikph puquikph
hudwlwpgtph qupqugdwt mughpukpht,

dwubwlgh] nfjujubph puqutph Yhpwrenipniutbph dowldwt b
hpuwjuwiwugdwt wypwnwtpubpht:
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10. Ttuupupugp Abwnpnud £ jppuljut dpwgph htnlbjw) yEpgtiwpnniuputpn.

1. Ul. yupqupwttnt jndynmuntpughinnpijut mbkuwlwt hhunitupubpp

2. U2, vwhdwtbint myjukph juquujtpydwl b douldwt hhdtwpwp
uljgpniupubipp

3. P2, unbtnskint minkjunduljut hwdwlwupgtp

4. Q2. Jpnustnt jpunhpubpp b quwhwwnbint npuitg nusdw hwdwp
withpwdbown ntunipulibpp

11. Yhpwnynud b puuwdutngdwt b ntunidbwnnipjut hbnlbyjuy Abtpt nt
Ukpnnubpp.

1. nwuwinunipniubp,

2. wnwownpuipukp,

3. ntuntdtwjut hwpuwgstp,

4. junphpyuunynipniuibp,

5. pupwghl putinipniubp,

6. kqputhwlhy pttinipniie

12. Qtwhwwndwb Ukpnnutpp b swthwthpubph b

1. 1-ht pupwghly putnipmiip guwhwwnynid £ ntuwiinnh gpudnp wpuwwnwiiph
(nkdtpuitn) hhuwi Jpw' 5 vhwynp wnun]bjugniyi wpdtpny:

2. 2-py pupwghly putnipniut wigjugynid L putwygnp hwpgdudp b
guwhwwnynid £ 5 dhwynp wnwytjwgnij wpdtpny:

3. Bqputhwlhs pliimpyntut wiglugynd t putwynp hwpgdwl dhengny 10
dhwynp wowybjugnyt wpdtpny:

13. twuptpugp punjugws khinlyju) hhdtwljut pudhutkphg.

bPudnpiughuwyh wuwhuywidwb ulgpnibipubpp: Punbkpuwyhtt junnigwspubp.
huntputtp hwonpnuwlw dwytph hwdwp, Lpypnppuljut hunkputtp, B+ -
Swinkp, uwnwwhl b phuwdhl hbp-unmnuuuljubp: Zwpgnidubph uunwpnid.
ujutbph dpwluwt Uy b Gphnt ghnwplydwdp wignphpdubp: Zupgnudubph
nduyhpughu U owwmhdhqughw. hwbpwhwyulut wnbsnipmpibttp b
hwpgnudubph  wjwbubp, wugnid {Jhpndnipju  dwnkphg hwpgnidubph
npudwpwbwut wwubbph, hwipwhwyquiut gnpénpnipnibtitph qubph
Jhpnidnipinil, hwpgdwh wpynibwgbn Shqhjuljuts uyyyuth junnignid:
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14. Zhdtwjut qpuljuinipju guil.

1. H. Garcia-Molina, J. Ullman, J. Widom, Database Systems: The Complete
Book, Prentice Hall, USA, 2009.

2. http://infolab.stanford.edu/db_pages/classes.html

3. Twuwjpinumpinibbph yniptpp BEjunpnuuwghtt wbkupny:

1.2301/U007 2. Zupynnujwi hudwlwpgbph twhugsdwi 3. 3 jptnhwn
nhunipjnii
4. owpwpwljui 2 dwud 5. quu.-2, qnpé.-0, qup.-0
6. 2-pn Yhuwdjuly quipburinughis 7. Unwig pip. gqowhwwn. wupbpug (1
hqpuithuiljhs puinipjniiz)

8. fwuplpugh tywwnwli
¢ muniguik] $hqhjulub vmppwynpnidutinh b Spugqpuyht hwdw-
Jupglph twhwgsdwt pupwugpnid oginugnpéynn dwpbdwnphljulju
Unnbjubkpp b npuig Yhpuenidubpp,
o Jhpnuisky Spugpuyhtt hwdwljwupgh gnpéniubnipniip wgknh b
dhowduwynh gnpsuljgnipju nkuwulnithg:

9. Twunptpwugh wjwpwnht ntuwbnnb ntbwl fhuh'

w. vwuliughwnwlumb ghnkipp b puwgnipinii
1. wbntjugusd jhuk] hwpynnuljut hwdwlwpgph twhwgsdu
pupwgpnid oqunugnpdynn dwpkdwnhlulwub Unnbkjubphg,
2. whpuybtnt] hwdwwupgbph JEpndnipjut b twpwgsdwi hhdtwljut
uljgpniuiputinht,

P gnpShulul dwulnughnwlwl Jupnnnienibikn
1. twpwgst] wnlw puunhputph nsdwin qnqdhnpnzqm‘é hwdwlupgtp,
2. hbkwnwgnut] wnju hwpynnuljut hwdwlwpgh quppp Junnigking
wnklyuwn dnykjubp,
q. phphwipwlwb/ihnfuwbgkih Jupnnnipnibbkn
1. ypnust) wnu ppunhpubpp b wnwewnpll] nputg nisdwb tnuwbwljukp:

10. Ttwuptpugp Abwynpnid £ jppuljut dpwgph htnlbjw) yEpgtwpnniuputpn.
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1. Ul. wupqupwbknt jndymunbpughnnipjut mbuwlut hhudniupubpp

2. U3. Ahwbpwhnt wpngbutbph twhwugsdw b hpujubwugdwt
uljqpmiiptikpp

3. U4. punipuqpbint pyuyhlt vjubdwibph twhwugsdw b mkunwynpdwt
hhuniuputpp

4. Pl. uvnbnstnt mbntjunjuljut hwdwljunpgkp
5. Q3. unbndwgnpswpwp Yhpwnknt b qupqugubint niitkgué ghwnbkihputpp

11. Yhpunynud Et nwuwduindut b ntunmtdbwnmpjut hinbyu dukpt nu
Ubpnnubkpp.

1. nwuwpununipniuubp
2. muwhtt wphiwwnwbipubip

12. Qtwhwwndwb kpnnutpp b swthwthpubph .

Bqputhwljhs pliimpjntut whgiugynid E putuw]np hwpgdwb dhengny 20
dhwynp wowybjugnyt wpdtpny: Bqputhwphs puunipjut qouhwnwuljuinid
hwodh b wntdnid mbwghtt wpppwnwpubipnh junwupdwi wpyniupubpp:

13. Ywupupwugp punugus b hkwnbyu) hhdtwlwh pudhuubphg.

¢ nhuljpbwn nhttwdhy hwdwlwpgbp b npwtg ppuljwbwgnidutp,

o  wjundwwnbbkp b wunndwwnwghtt guugkp,

e wgkuwnttp b dhpwuyntp,

¢ wgktwnh b dhpwjuyph gnpbuilignipju ophtiwjubp’ ypngbnnipwgh
Spwgnh juunwpnid, gniquhbin hwyynudubp vwhdwiwthuly
nhuniputipny, hwpynidubp nbwy dudwbwlnud, hwpynidubip
nwpwdnipju Uke:

14. Zhdtwlwb gpuljuinipjut gul.
1. Ttwuwpnunipmitiibph yniptp fEjupntwiht mbupny

2. b. A. Eaieoiiiaa, A. A. Edoe+daneeé . /aodiace-anéay odioey
ididéoedidaiey a0-6Méeoaédiis nenodi .~ 1. jacea, 1988

3. A.A. Letichevsky, D.R. Gilbert. A model for interaction of agents and
environments, in: Selected papers from the 14 International Workshop on
Recent Trends in Algebraic Development Techniques, Lecture Notes in
Computer Science, vol. 1827, 1999, pp. 311-328
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1. 2301/U08 2. Web b unpwy] Yhpurmpniuutph 3. 3 Yptnhwn

twhwgdnid b dpwmlnid
4. owpwpwljui 2 dwud 5. nuu.-2, qnpé.-0, (up.-0
6. 2-pn Yhuwdjuwly qupbuinughis 7. Unwig plp. quuthuwn. nuuphpwug
(1 Egpuunhwlhy pulinipinii)

8. Twwupupwgh tywunwlt L nmuwbnnubphtt wpuwdwngpt; Web b dnpuyg
Spuwgpuyhtt hwdwlwpgbph btwpwgddwi b dpwljdmt htn juydws
htwnwgnuuljul, hpuwdulw, unghwjulyjui, Ephjuljut i1
dwubwghtnnwlwt hhdtwpunhpubph Jepupbpu) dwbipudwut ghnbkihp b
hUwgmpini, hbywhu  twl  gnpstwlwl  hdnmpmbikp  gpubg
bwhwugsdwt, dowldwt  wwppbp  Unnbgnudubph, Yhpwpnipjub,
wputwwnwiph, wijunwignipjul, wpununpnyujuinipiu,
dwupnuwpwjinipjul, Lhniunipjut b vywuwpdwt Jipupbpug:

9. Twunptpwugh wjwpwnht ntuwbnnb ntbwl Yhuh'

w. vwulnughunwlwl ghnkipp b puuignieinti
1. hhdbwynph] b nwuwlwupgl] wjjuubph puquikph b gubguyhte
Yhpwnnipniuttph unbnddwb wohtwwnwupukpn,
2. ujwpwgpk] inp yhpwenipmnibuitp nupjws phqubu npnpunud
oquuugnpdynn nknkjunjulijut hwdwljupgiph hwdwnp,
3.  ghuwulghk] wpluwwnwiph pupdp wpynibwdbnnipniup’ phth wigud
Yo s (i,
P gnpSlhwlul vwulimghuwlwl Jupnyniyemntbakp
4. twjuwgsh) b gnpstwljutinid hpwlwuwgut] Web bobip,
5.  Jhpwnk) njjuutiph quhywidw b wuwyywidwsnipjut hhdbwpup
ulqpnitiptibpp,
6.  ogquuqnpsdt) hinwhwnnppulgnipjui b Web-nkjuininghwtbpp,
7. oqumuqnpst) phqubu Ynnuunpnoubnipnih nitikignn Spuqpuyhtu
hwdwlupgtph jurnigdwt dbpnyupwinipiniip,
8.  hpwntk) nintjuwndulub hudwljupgbph oqgunugnpsdwin b
Jurnigdwt wetsynn hpuulut b Ephjulwb utnpdtpp,
q. phphwhpuwlwi/thnpnubglip Jupnynipinibikp
9.  {kpmusk] wnlu puunphptbpp b wnwewnyk) npug wpnynitwykn
nsdwt Enubiwljukn,
10.  uwnbnéwgnpswpwp Yhpwnk] niukgws ghnbjhpubpp,
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11.

wpynibu] bnnpkt ywbtwynpl] dwdwwlj nt wy] pkuniputkpp:

10. tuupupugp Abuwnpnud £ jppuljut dpwgph htnlbjw) yEpgtiwupnniuputpn.

1.
2.

U5. punpkint gwigujhtt b Web-nkjutininghwikp

U6. punipugpbint jhpwpwjut mntjunduljut hwdwjwunpgkph
Junnigdwt dbpnnubpp

U7. dtjhwpwibint nbntjunjuljut hwdwljupgbnph oginugnpédwt nu
Junnigdwbt wntsynn hpwduwlwi b Ephljuyh tnpdbpp

P1. unbindtnt nbntjunjuljut hadwljupgbkp

F3. dmubwlghint hwdwlwupquyhtt Spuqpbph dpwldwi
wpumnwipubpht

P6. junnighint Web- nhtiwdhly b guguyht jhpwnnipiniuibp

Q2. ypnistnt jughpubpp b ghwhwnbnt nppuitg nusdwt hwdwp
wlhpwdtown ntunipuikpp

Q3. unbndwgnpswpwp Jhpwnkint b qupqugutint niukgus
ghwthpttpp

11. Yhpunynd ki nwuwduindui b ntuntdbwpnipjut hEnlbyug dbikpt nu
Ubpnnubkpp.

1.
2.

nuuwjununipniiitkp,
wnwewnpuupubtp b ntuntdbwljwb hwpuiwgshp:

12. Qtwhwwndwl dbkpnnutpp b swthwithpubpt B

1.

Lqpuithwiljhy plitini pynt il whghugynid E pulu]np hwpgdwh thengny
20 dhwynp wnwytjwugnijt wpdtpny: Gqputhwphs putinipjut
quuwhwwnwlwinid hwoyh ki wntiynid wnwewnpuupubtp b
niunidtwljut twhiwgstph junwupdwb wpngniupubpp:

13. Twuptpugp punjugws khinlju) hhdtwljut pudhutbphg.

Web Jhpunmipniututph hhuniupubp,
Web wipdwiugpnipiniutitp, nphttwdhl juyptph dowlnid,

opjkjinuyht Unnkjh hhkpuppuhw (wunhgutwjupgnidp), DOM
Junnigyubpubp,

Web yjjundnpdutp, Web Jhpunnipniutph dowljdwt dhongubtp b
htuwnbpulin mkjuninghwubp, jhpwnnipmniuubph dpudw
Unnwpmudubpp b gnpshpukpp,
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nyjujubph puquubph Yhpwrmpintup, ngjuubknh puqutph
hunbtpdbjutph ophtimljukip,

njuukph Uowljdudp Web Juyptinh twpjuwgsdwt b ppujutiugdwt
Spuigpuyht uhgngukp,

puquuhnupwyunipnil, uhifjupnthqughw, gutgujht
Juwywljgusénipintl,

Uniynhdbnhw Web b Jhpunnipniuutph ubpgbputp,
hupdwpynnujuiinipmni b hwuwbbkhnipmnil, guugught
ponnniuwynipjut ypnp idukp,

Web swnwynipjniuitipn, Web Juypbph dbwnpdwt jpugnighs dhongubp,

Ynpynpwwnhy (Enterprise Edition) hpwnnipniuttph
Supunuwpuybnnipnil, wifunwbgnipnii:

14. Zhdtwlwh gpuljutnipjut gul.

1.

The Art of Scalability: Scalable Web Architecture, Processes, and
Organizations for the Modern Enterprise, Second Edition by Michael T.
Fisher, Martin L. Abbott; Publisher: Addison-Wesley Professional; 2015; 624

pages

Programming Collective Intelligence: Building Smart Web 2.0 Applications by
Toby Segaran; Publisher: O'Reilly Media; 2007; 368 pages

Architecting High Performing, Scalable and Available Enterprise Web

Applications By Shailesh Kumar Shivakumar; Publisher: Elsevier/Morgan
Kaufmann; 2014; 288 pages

HTML5: Designing Rich Internet Applications (Visualizing the Web) by
Matthew David; Focal Press 2 edition, 2012; 304 pages;

PHP and MySQL Web Development (5th Edition) (Developer's Library)
by Luke Welling and Laura Thomson; 2016, 688 pages

Developing Responsive Web Applications with AJAX and jQuery By Sandeep
Kumar Patel; Publisher: Packt Publishing; 2014

SPA Design and Architecture: Understanding Single Page Web Applications
by Emmit Scott; 2015; 275 pages

Security Strategies In Web Applications And Social Networking (Jones &
Bartlett Learning Information Systems Security... by Mike Harwood; 2010;
406 pages

Twuwununipniiibph mbpunbtp® REjupntwghtt Yphsnyg b wnguibg
K Eyunnuuyht nhuniputbp:
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https://www.amazon.com/Luke-Welling/e/B001IGHRRY/ref=sr_ntt_srch_lnk_84?qid=1486195339&sr=1-84
https://www.amazon.com/Laura-Thomson/e/B001IGJV0A/ref=sr_ntt_srch_lnk_84?qid=1486195339&sr=1-84
https://www.amazon.com/Mike-Harwood/e/B001IYX5J0/ref=sr_ntt_srch_lnk_36?qid=1486195023&sr=1-36

1.2301/U009 2. BiEjupnuuyhtt vwpptph b hwdwlwpgtph | 3. 3 §ptnhwn

nbutnunpmd
4. owpwpwljui 2 dwud 5. nuu.-2, qnpé.-0, (up.-0
6. 3-pn Yhuwdjuly wpburbiughiu 7. Unuiug pup. ghwhuwn. nuupupug (1
hqpuuthuiljhy putinipiniiz)

8. Ywuplpwgh tyyunwlh

¢ nmuwbnnubphl ) thpuwswlub ghnbkihputp pYuyht vubdwibpnid
wnwewgnn hhdtwlwi $ntujghntiw) whuwppnipniiitinh b npubg
phunuynpuiut (wtuwppnipniuubph hwjnwptpnud, whnnpnontd,
nbnujtugnid) hhdttwjut wgnphpdubph dwuht:

¢  muwunnubphll ) tbkpuwswlwb ghwnbkihputp hhonnnipjubt vwppbpnid
wnwewgnn hhdtwlwh $niuljghntiw) whuwppnipnititnh b npuig
ptutnuynpdwt hhdbwlwt wignphpdutph dwuht:

¢ nmuwbnnubpht Swnpwgt) hhpnnnipjut uvwppbph JEpuwinpngdwi
hhdtwlwt Uninkgnidutpht b wgnphpdubkphi:

9. Twuptpwugh wjwpwnht ntuwinn ntbwl {huh'

w. vwuliughwnwlumb ghnkipp b puwgnipinii

1. hwuljwbw] pduyhl ujubdwibpnid, hisybu twb hhonnnipju
uwpplpnud wpwewgnn hhdtwljut nrulghniu] whuwppnipniitknh
hhdtuwt yuwndwnubpp b nputg hujntwpbpdwt hhdtwlwh
wqnphputubp junnigdwt ujqpniiptitpp

2. npnp wupqugniyb §ndphtimughnt ujubdwtbph hwdwp jurnigky
phunuyht wgnphpdubp, npnup pny juwt hwujniubpbpl] tputgnid
wnwewgnn hhdtwlwh $hqhiulub nEpkunutpp b $niuyghntiuyg
wluwppnipniuabpp

3.  npnp wupquqnyb hhonnnipjut vjukdwibph hwdwp junnigly

phunught wgnphpdubp, npnup pay juwt hujntwpkpl] tputgnid

wnwewgnn hhdtwlwh $hqhiulub nEpkunutpp b $niughntiuyg
wbuwppnipniabpp

4. quwhwwnb] phunuwht wignphpdubph pupnynipmiup

5.  hudbdwnb] phunuynpdwt tmupptp wignphpdutp b ptnplg
wdktwwpynibwdbunp
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P gnpShwlul dwulmghunwlwl JupngnieiniGikn
1. whuinnpnob] yupqugniyi pyuyht vppbdwtbpnud b hhpnnnipjut vwppbpnid
wnwewgnn wyupqugniyi whuwppnipmniitbpn

2. junnigh) wgnpphpdubp whuwppnipniubp qupnibwlnn hhonnnipjut
uwppliph JEpwinpngdui hwdwp

3. Ypdwnk) pyuyht upptidwtph dky nhinwuplyny wuwppnipniuutnh puup
ptutnnuyhtt hwjwpwsniubph Jupnigdwb pupnnipmniup Ypdunbine

tyunulny

4. wohimwnt Uh owpp wpnuwuwhdwiyui/mbnuljub puykpnipmnibatbpnud,
nputn qpunynud ki jhuwhwnnpyswihtt vwppbph twpwgsdw b
ptunuynpiwt hwipgtpng

10. YTwupupwugn dbwynpnid £ jppwlwut dpugph htnbyjuwy Epgtwpnyniupn.

U4. punipuqnbnt pquyghtt uppbkdwubph twpwugsdw b nbunwnpdw
hhuntupubipp

11. GYhpwnynid b puuwdutngdut b ntunidbwnnipjut hbnljuy Abtpt nt
Ukpnnubpp.

1. nuuwjununipnibtp

2. gnpstwlwt wohiwnwpubin

3. wntuyhl wnwewnpupkp, Jupdnipniuutp, dhowljjuy gpudnp
wphuwnwiipubp

12. Qvwhwwndwt dbpnnutpp b swthwithpubpt B

Bqpuithwljhy pltntpynt il whglugynid E pubu]np hwpgdwi thongny 20
dhwynp wpwykjwugnijt wpdtpny:

13. Ytwupupwugp punugus b hknlyu hhdtwljub pudhutbphg.

Ptdwm 1. BFJuyhtt upubdwubph ptunnwynpdwt hhdtwljwt hwuljugnipnip:
Ptdw 2. Utuwppnipjniutbph phunwynpnid (hwynbwpbkpnid, whnnpnomd b
nbnujiugnid):  EEkdw 3. Ubuwppnipmitibph  swélinyp:  Ohdwu 4.
Phunuynpiwt mbuwlukph juuwlupgnudp: Ehidw 5. Ghuwppnipnibtbph
hwdwpdtpnipnit b pnuhtwbnnipmbt:  Fhdw 6. BJuyht  upubdwgh
nkjwjupbihnipiniup b phnbkihnipniup: Bhdw 7. Unniqudwnskih twhiwgdnud:
tdw 8. D-wignphpd b tpuw nupunbtuwlukpp (Yphnhjulwuh Smbwywuphutpnh
wyiqnphpu, FAN, PODEM, SOCRATES): tdw 9. Zhpnnnipjul dnghlubp: BEdw 10.
Quuyuljgdus b Juwulgus wbuwppnipnibtp: Ohkdw 11. Spwunhghnb
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ptunuyhtt wignphpdutp, tpubg puppmpmiip: Ohdw 12, «Uwpy» phuniught
wgnphpUutp. Uwhdwbnidp, innnughwl, pupgnipjniip: Bhdwl3” Uthpudbown
i1 pujwpup wuydwuubp hwugtutph nhEinnuynpdui uwpph
wlhuwppnipniuttpn hwjnbwptpbnt hwdwp: Ghdw 14. Unwnhl b ghtwdhly
wbuwppnipnibubp:  Ehdw 150 Zwplwinipjut  hwdupwsdnih  tjundwdp
wbuwppnipniuibp:  @hdw 16, Zhonnnipjut  Jhpwiunpngnud:  Mwpquqny
wignphputipp b nputg pupnmpynip:

14. Zhdtwjut qpujubinipjui guil.

1. S.Mourad, Y. Zorian, Principles of Testing Electronic Systems, ]. Wiley &
Sons, New York, 2000;

2. M. Abramovici, M. Breuer, A. Friedman, Digital Systems Testing and Testable
Design, Computer Science Press, New York, 1990;

3. M. L. Bushnell, V. D. Agrawal, Essentials of Electronic Testing for Digital,
Memory and Mixed-Signal VLSI Circuits, Kluwer Academic Publishers, 2000.

4. A.J. van de Goor, Testing Semiconductor Memories: Theory & Practice,
ComTex Publishing, the Netherlands, 1998.

1.2301/U10 | 2. Owkpwghnt hulwljupgkp 3. 6 hntinhn

4. owpupwljui 4 dud 5. nuu.-2, qnpé.-2, jup.-0

6. 2-p huundjwly qupubught 7. Banuthwyhy quuhwnmuny nuupupwug (2
pupwghy b 1 kqpuwlhy putmpnil)

8. Twuplpwgh tywunwlb k tjupwuqpl] wyt mkpuninghwikpp b dkpagubpp,
npnbp oquugnpdymd  ku  owhpwghnt hwdwlwpgbp twhwgskihu U
hpwljwtwgubihu:

9. Twunptpwugh wjwupwnht ntuwbnnb nitbwl fhuh'

w. dwuliughwnwlub ghnkipp b puwgnipinii
¢ Jhpwnt) oytpughnt hwdwlwpgbph twhwgsdwt b hpujwwgdwt
hhdtwhwpgtpp,

£ qupShwlwl dwulnughunwwl jupnngnipinibkn

o phwnnk] fuugph pusdwt wpyniawybn wignphpd, guuwhwnb] wignphpuh
wpnibwdbnmipiniit nt junwupdwt hwdwp withpwdbyn nkuniputikpp,
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q. pliphwbpulwl/ihnpnuiighip upngnipinibibp

Jtpnist] wnlw puughpubpp b wnwewnljl) npuig (nisdw knutwljubp:

10. Twupupwgp Abuwdnpmid £ jppuljut dpwgph htnlbjw) yEpgtiwpnniuputpn.

1. Ul. wupqupwiknt ndyninbpughnmpjut mkuwlu hhuntupubpp

2.

3.
4.
5.

U2. vwhdwibnt njjujutph juquuibpydwb b dowldwi hhduwpup

uljqpnitiptikpp

F1. uintnstint mbintjunduljut hwdwlwupgtp
P2. junmghint njuukph puquikp

Q1. oqgunyknt dwubiwghmnwljut gpujuiinipinithg

11. Yhpunynid ki nwuwduindui b ntuntdbwpnipjut hEnlbyug dikpt nt
Ubpnnubpp.

1.

nuuwjununtpiniuttp

2. gnpStwlwb punhpubph nisnudutp
3. wmuwjhl wouwwnwpubp

12. Qtwhwwndwt kpnnutpp b swthwthpubph .

Lwpiunbuws 2 pipwughly piimipynibibph wigugymu ki gpuynp’ jnipupub-
synpp 5 vhundnp wownkjugny wpdtpny: Bapuithwlhs phnipyniip putwnp £
10 vhwynp wrwybjugniyt wpdtpny: Gqputhwljhs puunipjut quuwhwnwljuinid
hwodh b wntdniud mbwjhtt wpppwnwpbpnh junwpdwi wpyniapubpp:

13. twuptpugp punugws k hknlju) hhdtwljut pudhuubtphg.

Zupynnuljut dbpbuwbph, hwdwwupgbph b guugbkph wpunwpuyb-
unnipjut hwdwnnn wlwpl:

Mnpnghuttph nEjwupnud, ypngbhubbph yuwbwynpoid:

Quininuyhtt Jhdwljubnh jutjpupghind bt wphtwwnmwbpuwyhtt Jhdwljh
JEpuwlwbugunud:

Zhduwlwb  hhonnnipjut nhjwjwpnwd,  Jhpuniw)  hhonnmipjui
nkjujupnid:

Unuwnp/kph vwppbph njudupnud:

dwjjuyhtt hwdwlupgph jurnigqusp b ppuljubiugnid:
Utu]unuwbgnipjut jpunhptbp:

Puquuypngtunpujhtt hwdwljwpgtp:
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14. Zhdtwjut qpuljuinipju guil.

1. Andrew Tanenbaum, Modern Operating Systems, 3" edition, Prentice Hall,
2007

2. Andrew Tanenbaum, Albert Woodhull, Operating Systems Design and
Implementation, 3" edition, Prentice Hall, 2006

3. Allen Downey, The Little Book of Semaphores, 2" edition, CreateSpace, 2009

4. Intel® 64 and IA-32 Architectures Software Developer's Manual, volumes 1-3,
Intel Corporation, 2010

1. 2301/U11 2. Zuynnqujwl gmugkp 3. 6 jptinhn

4. Cwpwpwluu 4 dud 5. nuu.-2, gnpé.-2, jup.-0

6. 2-pn Yhuwdjuly quipburinughis 7.6qpuuthuiljhs ghwhuwnniuny guupiipug
(2 pipughly b 1 Eqpuuhwiljhs puinipiniis)

8. fwuplpugh tywwnwly
¢ Swinpwgub] hmdwlupgswyhtt gmugkpht

¢ uwkndhy htup ppdpnubint ndjuubkph hwnnppulgnipmiip b wdjuyukph
guiighpp

o ] dntinudklinwg ghnbkjhpubp, pt gubgujhtt Ubknhuynid hswtu Eu
nbinh ntukund wndjujubph thnpawtignidp, Yhpunynid muppbp
nkhtninghwb hntuwhnipjut pupdpugdut b widnuignipjut
tywnwlny

9. Twuptipugh wjwpwnht ntuwinn ntbwl {huh®

w. vwulmghunwlwl ghnkihp o puluignipinti

1. hwulwbw ndjuiubph guugkph jurnigdwt $ntugudtnug
uljgpniupttipp

2. pupnub) guwughnh okpunughtt jurnigwspubnl, npnhdwb dninkgnidubpp b
Jhpunnn nkjutninghwitpp

3. &bknp phpk) ghnbijhputp guigujhtt wpdwbuwgpnipniutnh,
hEnwhwnnpnuljgnipjut gnpépupugh juquuljipydwb junnigusputph b
wdunuignipju wywhnydwb nkjuininghwuph dwuhtt
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P gnpShwlul dwulmghunwlwl JupngnieiniGikn
4. Jwnnigh) njuikph gutg pun wpwewgus wuwhwbetbph
5. puwdb] wjuuikph guugkpp, oyynhdhqugik] nputp, juwmwply
nhwqununhlu b qunitk] wnwewgnn uppwutiph pott wnpmnipp, ninnby

6. guugh yuynyuwimpjut tyunwlny junwupl] puquyht
wuwynywinipjut qnpénnnipmiittp

q. phphwbpulul/ihnpruigkih Jupnynipmnibibp
7. Yhpunk] hwdwlwupgsuyht guugh dwuhtt unnwugwé ghwnbkihputpp hpkug
dwubwghinwlwh wy gnpépupwgutph Uk, ophtiwl. Swguht
Spugpuynpduly, Yihkun-ubpyip hwdwljupgbpnid, wyupwnught jud
Spwugpuyhtt wpdwbwgnmpniuatph hpundw jud phunuynpdut
wuwwnpbkgqnid

10. Ttwuptpugp Abwynpnud | jppuljuit dpwgph hknlbyjw) yEpotwpnniupubpn.

1. U5. punpknt gubugughtt b Web-nkjutininghwikp
2. Pl. unbnstnt nmbnkjunjuljut hwdwlwupgtp

3. P6. junnighkint Web- nhtwudhl b gmbuguyhtt Yhpunnipmniutitp

11. Yhpunynud ki nuuwduindwi b ntuntdbwpnipjut hEnlbyug dikpt nu
Ukpnnubpp.

1. Shuwlwb nuuwpnunipinibttp, nip Ynipbkpp dwnnigynid B ujuynubtph
oqunipjudp, npwdwnpynid Lt yniplpt nt hunbptkpughtt hnnudubpp
npyhu nunignnquljut Wynipkp ntuwbnnutpht

2. Ugljugynid ki jwpnpunnp wpjuwnwipubp dpugpuyhtt kunyjunnp
Spwqntiph oqunipjudp (ophtiwly® Packet Tracer)

3. Yuquulkpyynd ki jupnpunnp wpjuwnwbpubp gmbuguyght
uwppwownbkph Ypw, nip phuwghl pudwinidubpny junidpl
hpwljwbwgunid £ 1hhpwy guigujhtt jurnigdwt hwuduwpupnipnii
nun uwhdwtdws yuhwetbph, npuytu wdpnnowluu Uk guguyh
wnnujninghw

12. Qtwhwwndwt Ukpnnutpp b swthwthpubph .

1. 1-hu pupwughl putmpniup gowhwnyniud £ ntuwtnnh qpuynp wyhiwnwuph
(nkptpuitn) hhuwh Jpw' 5 vhwynp wpun]bjugniyi wpdtpn:

2. 2-py plupwghl putnipniut wigugynid | pubudnp hwpgdudp b
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quwhwwnynud k5 vhuynp wnwykjugniy mpdtpny:

3. Bqputhwljhy plitimpjntut whgiugynid E pulu]np hwpgdwb dhengny' 10
dhwnp wnwdbjugnyt wpdtpny:

13. Ttwupupwugp punjugus b htnbyuw) hhutwlwh pwdhuutphg.

1.

¥ X Nk W N

e S T S S w—y
B W N = O

15.
16.
17.
18.
19.
20.
21.
22.

23.
24.

Swiguyht wmpdwtimgpnipniuttp

OSI guiguyhti otpntp

Swliguhti oytipughnt hwlwlwpgkp

Swiguhlt fwpinwpuybknnipnih

Pqtipltp, guiiguyht b wpwuynpwght gkpuntp

IP hwugbwnpnid b Eupugwigkp

Suliguyht thnpuwtguinnud b gniquidhingnn gutigkp

Swguyhl hnjuwtgwinmuttph ulqpniuputpp b Yntphgnipughwitpp
dhpuniw guiigkp (VLAN)

. Bppnuuynplwi uqpniipbpp

. Unumwnhly b nhtwdhly Eppninuynpnid

. 8wligwjhtt hwuw b hnipjut vwhdwbwthwlnmuubp (access list)
. 8wigujhtt hwugbwynplwi pupquuinipnia (NAT)

. RIP, EIGRP, OSPF, BGP tppninuynpuut uljgpniipubtpp b

Ynuphgnipughwiitpp

Uphupinngpudhwih hhuniiptkpp

Swtguyht hwpdwluwb whybkpp

IPsec VPN, guigujhti pnutiby

Quyjiughtt guiighp (VOIP, SIP, QOS)

Updwbwgpnipyniubibiph Jepswihstibp (sniffer) b wiwjhquinnplbp
Utqup wkininghwibp (Wifi, GSM, 4G, Bluetooth, Proximity, etc.)
Utwnpnynihnkt (MAN) b dwupnmwpuyght (WAN) guugtp

Swiguhlt hpwwwwnttoutp b hwpdwlinudubnh nithytpuuy
wuwownwwbhsukp (UTM)

Juyht mtdunuugnipjut YEpnishsubip (Security Forensics)
Uywpwiughtt b jhpwnwlub thwpkpubph wtgunuwbgnipnia

B3 -—




14. Zhdtwjut qpuljuinipju guil.
1 Yhyyud Unnwjhiqq, «SYjujukph b hmdwljwupgsuwht gubgtp»
2. Eugpm EhEukipund, wdwljupgsughtt guugkp»
3. £nipn duyp, «Hjuukph hwunnppulgnipmnit b hwmdwlwpgswiht gmugkp»
4. 9Qkjdu Lnipnniq b LEjp Mnuy, «wdwlupgswihtt guugkp. 4kplthg ukppl
Junrnigdwt dninkgnid»
dhkunk] Ognd, «CCNA Eppninhsutip b gmuguyht thnjpwbigwinhsubip»
Lt Jwywu b Ywhp Zoippph, «CCNP bppowhsubp b gubguyght
thnpuwipwnhsubip»

o Vv

1.2301/U16 2. .Net thguquyp u CLR 3. 3 §ptnhn

4. owpwpwljui 2 dud 5. quu.-2, qnpé.-0, (up.-0

6. 3-n Yhuwdjuwly wobimbughtt 7. Unwlg pup. guwhwwn. quupupug (1
Eqpuithuiljhy pliinipini i)

8. twupbpugh tywwnwli £

¢ nmuunidtwuhpb] wpphwljuwb Spugpuynpdui dhowuypkph oppwimlynid
Spugpuyjhtt wmywhnydwb jurnigdwt hwpgtpp,

¢ hwulwlw) Microsoft .Net UhowJuyptph dwpunwpuybnnipmiup b ipw
opowttwnid sSpugpuyhtt wywhnydwb dowldw
htwpwynpnipjniutpp,

¢ Tunpugywd ntuntdbwuhpt) CLR-h (Common Language Runtime)
htwpwynpnipmniuubpp,

e nmuunidiwmuppby C# (kqyh tnpwugnyb htwpwynpnipniuibpp b tpubg
hpuwjuwtwgnidp CLR-h dhgngny:

9. Twuplpwgh wjwupwnht ntuwbnnb nitwy Yhuh'

w. dwuliughwnwlub ghnkipp b puwgnipinii
1. Ynnuunnpnoyt) wpphwlwb opjtjnn-Ynnuunpnoyws dhowuyptpnid
2. hwuljutw ptk htsytu £ junupynud wjundwn hhonnnipjui
nkjujupnidp wpnhwlwb opjkn-Ynndunpnodus dhpwuyptipnid
3. twpwgst) b hpujwbwgub] gniquhtn hwdwlwupgkp

P gnpShulul dwulnughnwlwl Jupnnnienibikn

4. Spwgpuynnty C# 1kqyny .Net vhowuyph hwudwp
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5. .Net Uhpwuuyph hudwp dowll) dpwgpuyhtt hwdwlwpgbp, npnip
wpynibubn kb ogunuugnpénid hhonnnipmiup

6. gniquhtn b wuhtjupnt Spwgpuynpby C# 1kqyny

q. phphwbpuljul/ihnpruigkih Jupngnipmnibibp
7. Jtpnist] wnuw juughpttpp b guwhwnt) gputg jnsdwb hwdwnp
wtthpwdtown nkunipuikpp

10. twuptpwugn Abudnpnid E jppwlut spwugph htnbjw JEpetwpmyniupubpp.

1. U6. pumipugpbint jhpunwjut nkntjunjuljuwt hadwujupgbph jurnigdw
Ukpnnubtpp

2. £1. unbndtint mbinkjunduiut hwdwlupgbp

11. Yhpunynid ki nwuwduindui b ntuntdbwpnipjut hEnlbyug dikpt nu
Ukpnnubpp.

1. puuwinunipniiinbp

2. jupnpwnnp wphtwnwpbp

3. jpdpwyhtt twpuwghs

12. Qvwhwwndwt dbkpnnutpp b swthwithpubpt B

Bqpuithwljhs pliimpyniut whglugynud E putwynp hupgdwb dhengny' 20
dhwynp wowybjugnyt wpdtpny:

13. twuptpugp punugws k hknlju) hhdtwljut pudhuubtphg.
e Net Uhpwjuwyph hwdwnnwun wljtwply:

Net UhowJuyph &wpunwpuybnnipjub tjupugpnipmii:

e CLR: CIL 1kqnu: CIL {kgh hpwdwuutph hudwlwpg:

e .Net assembly: Owpwuqujhtt wmywhwdwt dwnwlupwpnidp .Net thow-
Juypnud:

e C#1hqnu C# b C++ 1kqniubph hwdbdwwinnud: C# 1Eqyh opykljinught
dhongubp:

¢ Mhkquuukp b ywwnwhwpubp:

e .Net Reflection: Ukinwwnyjujutiph oqunugnpsdwb tywwlubp:
Utpnnutph nhtwdhly Juisy:

¢  Opwgpuynpnnh Ynnuhg tjupugpus wnphpninikp (Custom
Attributes):

e Zhonpnipju nhjudupnid .Net vhowduyypnud:
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¢ PwuqUuhnupuht Spugpuynpnid .Net vhowjuypnid:
e Uuhtjupnt Spugpuynp .Net vhowduypnid

14. Zhduwjub gpujuinipjut guil.

Twuwununipjniiibph mbkpuntp® HEjupntwght Yphsny:

Jeffry Richter. CLR via C#, 4th Edition Microsoft Press, 2012.

Jon SkeetA C# in Depth, 3rd Edition/\Manning PublicationsA2013

Andrew Troelse, Philip Japikse . C# 6.0 and the .NET 4.6 Framework 7th ed.
Edition Apress 2015

Cal i

1.2301/U18 2. Vwinswihwljwi LEjnpnbughtt vwpptph b 3. 3 yptnhn
hwdwljupgbph whununpiwi hupgkp

4. owpwpwljui 2 dwud 5. quu.-2, qnpé.-0, (up.-0

6. 2-pn Yhuwdjuly quipburinughis 7. Unuug pup. ghwhun. nuupupug (1
Eqpuuthuiljhy putinipiniiz)

8. fwuplpugh tywwnwli

¢ muunigwik] bwbngwthwlwb hhonn vwppbpnid hwinhuwng
wuwppnipniutbph dnpbjubpp b wyn whuwppnipniatbpp
hwyntwpbpnn phunughtt wignphpdubpp:

9. Twuptipugh wjwpwnht ntuwinn ntbwl {huh®

w. dwulnughunwlul ghnkipp b pulugnipinil
1. ujupuqgpty hhonn uwppbph wkuwlukpp
2. ujwpwqpb] hhonn vwpptph whuwppnipniutbph dngbjubpp
3. wppuwybnk) phunnughtt wignphedutph junnigdwi b pputg hhonn uwpph
Unnbijh ypw hpwndwt dhgngubpht

P gnpShwlul dwulnughnwlwl Jupnnniyenibikn
1. ujuwpwqgpt) hhonn vwppbiph whuwppnipjw dnnkjubpp
2. lYwnmgh] phutnughtt wgnphpdubp

3. Jwnnigh] whuwppnipnibtiph hwjntwpbpbihnipjut swsynypp mpdus
ptunuyht wgnphpdh hudwnp
q. phphwhpuwlwi/thnpnubglip Jupnynipinibikp
1. ypnust) wnu puunhpubpp b wnwewpll) npubg (nisdw Enuwtwlubp

10. Ttwuptpugp Abwynpnud £ jppuljut pwgph htnlbjw) yEpgtwpnniuputpn.
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1. Ul. wupqupwbknt jndymubpughnnpjut mbkuwjut hhuniipubpp

2. U2. vwhdwibnt njjujutkph juquulbpydwb b dowldwi hhduwpunp
uljqpmiiptikpp

3. Pl. untnshint mbintjunduljut hwdwlwupgtp
4. £2. Junnmghnt njjuubph puqutp
5. @1. oqgnybknt dwutwghnulut gpuljuinipiniithg

11. Yhpunynud ki nwuwduwindui b ntuntdbwpnipjut hEnlbyjw) dbikpt nt
Ubpnnubkpp.

1. nwuwununipniuubp
2. muyhtt wpuwwnwipubip

12. Qtwhwwndwb kpnnutpp b swthwthpubph .

Bqpuithwljhy pltntpynt it whglugynid E pubudnp hwpgdwi thongny 20
dhwynp wowybjugnyt wpdtpny: Bqputhwphs ptuuntpjut guuwhwnwlwind
hwodh bt wntidnud mbwghtt wpppwnwpubnh junupdwi wpyniupubpp:

13. Ttwupupwugp punjugws k htnlyu hhdtwlwh pudhuttnhg.

*  hhpnn vwpptph whwbpp b jurmguspubpp,

*  hhpnn uwpptph $hghjulub ppnipymubbtpp b npuig
hudwwwwnwupiwing wwuwppnipmniuutpn,

e hhonn uwpplph phunwynplwt hhdtwhiinhputpp,

e phlunuhb wgnphpdtp,

¢ Ubkpyunnigdws phunwynpdut hwdwlupg:

14. Zhdtwjut qpuijwinipju guil.
1. Ywuwpnumpnitbph yniptp LEyupntwghtt mkupny

2. A. J. van de Goor, Testing Semiconductor Memories: Theory &
Practice, ComTex Publishing, the Netherlands, 1998.

3. M. L. Bushnel, V. D. Agrawal, Essentials of Electronic Testing for Digital,
Memory and Mixed-Signal VLSI Circuits, Kluwer Academic Publishers, 2000.

4. S. Mourad, Y. Zorian, Principles of Testing Electronic Systems, J. Wiley &
Sons, New York, 2000.

1.2301/U19 2.0pwqpuyhtt hwdwwpgbph wtunwnpmd b | 3. 3 Yptighn
npuljh hwjuwuwnnid
4.owpwpuljui 2 dud 5. quu.-2, qnpé.-0, pup.-0
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6. 3-n Yhuwdjuwly wobmbughtt 7. Unwlg pup. quwhwwn. nuupupug (1
hqpuuthuiljhy putinipiniiz)

8. Ywupbpugh tywwnwli £

Twuplipugh tywunwli b Swinpwbtw) Spwgpuyhtt hwdwlwpgbph npuljh
tjuundwdp gpynn  wwhwbeubph whkuwlubphy, ppuwig dnpdwhqugdu
uljgpniipubipht ' Yhpwndwbp: Opulh wywhnydwt ghlip tkpuend E
hwdwlupgh npwlh gphnwpynudp punph dbwlpynidhg dvhish hpuljwbwgnid:
Twupbipugh opowtwljubpnid phunwplynid ot wbunwynpdwt  hhdtwljut
nbuwlubpp b bpuwtg ppujuiugdut Jwpbkdwnhluljut hhdniupubpp: Ywu-
pupwgh Wnipp Swoind b wmbunwynpdwi dntunudbunw; wpngbuh ponp
hudptpp:  Yhunwplynud  Eo wbunwynpdwt Swsynyph pbghputpp b
hwoJupluwt  Enwbwlubpp: 9npsuwlwuwb  nuupbpwgubph  plupwugpnid
twhunbuymd E guinpugnid web Jhpwnpnipniuubph wpnh mbunwynpdu
gnpShputph b hwdwlwpgbtph htiwn:

9. Twuptpugh wjwpwnht ntuwbnn ntbwl {huh'

w. vwulimghunwlwl ghnkihp o pulugnipinii
1. mupwbowink] Opwugpuyht Uyywhnuwb Unbknsdwb Yywuph ghljkpp pun
wbkuwljutph

2. Jhpwunk] $ntunudtunu mkunwhtt wpngkuh pojnp gnpdwnunypubpp b
upwg Yhpwonipniuatbpp

3. oquugnpst) OU dowljdwl ypnghuttphg ptnph huwdwywnwujuwt
nbununpdut tnubwlubpp

4. hwpquplt] mbunwghtt Swsynyputpp judws jhpunyws tnutwlutphg

5. Ugyhwnwl b Uk wpynutph phunuynpdwt hhdtwjwb tpwbwlutkph
Jhpundwdp twhiwgst] mkuwnwjhtt ugktiwpubp:

6. twhiwgst) phunwghtt ughtwputp, dnpduy Enuwbwlutpny aupugpty
Uphyulutp b gEjwdupl), twpwgsty b hpujwbwgul] nkunwynpdut
b b nkunwynpdwi thnih wdthnthnid mbkuwlh hwunwpnnpebph
unbtndnid, mbkunwhtt Ynuphgnipughwukph nhjudupnud

7. hpulutwgtul) spwgpuyhtt hwdwlwpgiph tyundwdp npyny
wwhwbebph nuuwlupgnid b hpujwiwgut] nkunuwght ugbtmpubp
8. mupwgwwnt] OU hhdtwlub nhuljiphtt b wyn phuljtph hhdwb Jpu
juwnwunpt] nkunwynpdwb Enwtwlubph
£ qupShwlwl dwulnughunwwl upnnnipin Gbkp
9. ogqumuqnpst] dntunudkinnw) mbunwghtt ypngtkuh pninp thnybpnd
Yppwnynn gnpshpubpp b ppwljub jyubpnud hhpwnk) tpwtighg wntjwuq
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Uklp

10. wphiunt] web Jhpwnnipiniukph wpnh mkunwynpdw gnpshpubtph
hwdwlwupgbph htwn

11. hpwnt] web Yhpwnnipniuttiph phunuynpdwi hwdwp twhunbuws
Selenium nbkuwnwynpdw htupp

q. piphwbpulwl/ihnpruigkih Jupngnipmnibibp
12. yuwnltpugubk] OU unbnddwb thnikpp b ypngkuutpp

10. Ytwuptpwugn Abudnpnid E jppwlub pwgph htnbjw JEpetwpmyniupubpp.

—_

. U3. dhwubipybint ypngbuubph twhiwugddw b hpujubugdw ujqpniuputpn

. U6. punipwqpbint Jhpwpwlu nknkjunjuljut hwdwuljupgtph junnigdwu
Ubpnnubkpp

. P1. unbnétnt nknkjunjuljut hwdwlwupgtp

. P3. dwutiwljglint hwdwlupquyht Spwugpbph dowljdwt wohiwnwputpnh

. Q2. JEpnustnt jpunhputipp b quwhwnbknt npubg (niddw hwdwp
withpwdtown nkuniputbpp

6. 3. untndwgnpswpwp Yhpwnknt b qupqugubkint niitbkgusd ghnbhpukpp
7. 35. wuhywiknt dwutwghnwlw Ephljuygh inpdbpp

N

U s W

11. Ghpwnynud b puuwdutngdut b ntuntdbwnnipjut hbnlyjuy Abtpt nt
Ubpnnubpp.

1. Twuwinunipmnil

2. Gnpstwlwt mughpubph puttwplnid

3. Uthuwwnwlwb twjuwugstp

12. Qbwhwwndwt dbkpnnutpp b swthwithpubpt B

Bqpuithwljhs pliimpyniut whgugynid k putwynp hupgdwb dhengny' 20
dhwynp wpwykjwugniju wpdtpny:

13. Twuptpwugp punjugus k htnbyuy hhdtwljwh pwdhutphg.

‘Ukpwoénipmiu

Opwgpujhlt wywhnydwb dpwldwh juwbph ghljkpp
Stunuynpuwt hhdbwlwb Enwbwlukpp

Unuwuinhl Skunwynpnid

ok Wb e

Stunnwynpdwb «ayhinwl] wpln» Enuuwlp b tpu Eipunbuwlutpp:
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6. Opwgpuyhtt hwdwlupgtph tjundudp gpynn wquwhwbeubpp:

7. Stunwynpuwuit «ull wpln» tnutwlp b tpu Bipunbuwyubpp:

8. [Thuljh quwhwwnwlwuh hhdwt Ypu Skunnwynpnid(Risk Based Testing)
9. Stunwynpuwib ywpnghuh nEjudupnid

10. Stunwynpuwt gnpshputip

11. Qnpshwlwb npuubp

14. Zhdtwjut qpuljuinipju guul.

1. Paul Ammann and Jeff Offutt, Introduction to Software Testing, Cambridge
University Press, Cambridge, UK, ISBN 0-52188-038-1, 2008
2. Brian Hambling and Peter Morgan. Software Testing:An ISTQB-ISEB

Foundation Guide Second Edition . 2010 British Informatics Society Limited
3.  Paul C. Jorgensen, Software Testing: A Craftsman's Approach, Third Edition,
ISBN-10: 0849374758 , 2008
4. Rex Black — Advanced Software Testing Vol. 1 1st Edition © 2009 , ISBN-13:
978-1-933952-19-2

1.2301/U20 2. Unuujhjjwnnpubph jurmgdwi 3. 3 yptinhwn
hhdiiwhwpghp
4. owpwpwljuii 2 dwud 5. quu.-2, qnpé.-0, (up.-0
6. 3-pn Yhuwdfjuly wpbhurbughin 7. Unwtg plp. ghwhunn. quupupug (1
hqpuuthuiljhy putinipiniin)

8. Twunplpwugh tywwnwl E ntuwinnht swinpwugub] Ynduyhyuwnnputph
twhiwgsdwi b junnigdwt hhpdtwhwpgbphl, hyybu twb nudbwuhpl) dh
ouipp wqnphpdubp, npnup ogurnugnpdynud ki Ynnh (kquljut b phpulwbwl
Jbpnidnipjul, mwupplp mhuyh oynhdhqughwutph b nighunpbph pujudwi
hwdwnp:

9. Ttwupupwugh wjwpwnht ntuwbnnt nitbwy Yihth®

w. dwulnughwnwlwi ghwnbipp b puwgnipinti
1. wuwunlkpwugul] Yndyhjjuwnnph wopwwnwiph pojnp thoybpp
2. oquwgnpéh] Ynduhjjuinnputpnid oqunugnpéynn tnwppbp puuwlju
wgnphpuutpp,
L. gnpShwlwl vwulimghuwlwh jupngnijeinidbkn
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3.  twjuwgdhy b hpujwiwgut) yndyhjjunnph wpwbdht thnykp

10. Ttuupupugp Abwdnpnud £ jppuljut pwgph htnlbjw) yEpgttwmpnniuputpn.

1. Ul wupqupwilnt jndyninbpughnnipiut mbkuwlwh hhuniupubpp

2. U2, uwhdwubnt njuubph juquuljtpydulb b dpwljdwt hhdtwpup
uljqpnitiptikpp

3. U3. dhwbpyhint ypngbubbph twpwugsdw b hpujutugdw
uyqpnitiptikipp

4.  P1.unbnstint minkjundulut hwdwlupgbp

5. B3, dwutwmygbint hmdwljupquyht pugpbph dpmjdwm
wonwwnwupubpht

11. Yhpunynid ki nwuwduindui b ntuntdbwpnipjut hEnlbyug dbikpt nt
Ubpnnubkpp.

1. twuwjununipjniuitp
2. bupunipnyb wputwwnwputp

12. Qtwhwwndwb Ukpnyutipp b swthwuhoubph .

Bqpuithwljhs pliimpyniut whgugynid  putwynp hupgdwb dhengny' 20
dhwynp wowybjugnyt wpdtpny:

13. Ytwupupwugp punugusd b htwnbyu) hhdtwlwh pudhuubphg.
Ehdw 1' Lkpuhulwi winhgh, nkgnijup (kqniutp, Snpuwg (qnikp:

Ehdw 2' Lhpulwiwluh JEpnisnpjul, §ninkpuinhg wqun
phpuwjwinipnibitp, wpnwsnud, wunpnonipnil: YEphg-Jup yhpnidnipintl,
upuwrjubiph Upwlnud, wpunpuljn swpuwhniunipjuts Swnkp: klnipuhy
Jhpnidnipinil, nkjnipuhy Jhpinisnipjut wignphpd, nkynipupy JEpnisnipju
uvwhdwbwthwlnidubp, dwhulnnujub nklnipuhw: Swuphg-Jtp yEpnidnipini,
Juipiwwntunn ybpnidnipni, LL1 4Epnidnipintt wnniujuljubkp, inknuowpd-
thuljnid ybEpnisnipinil, pwdwthsutip, SLR yEpnisnipinii:

Ehdw 3' Uhgwlljuy Ynyh ghubpughw, 3hwughwih Yo, thnthnjuwljwukph
nbknuljunuip hhpnnnipjut ke, nhuh uinnignid, utnwnhl b phtiwdhly
wnhuyuyht uinnignid: SSA tkpuywugnid, myjwakph hnuph whwyhg,
hwuwnwwnnitiubph mwpwénid, ghlyiph wuwihg, Peephole ouyjinhuhqughwikn,
Jhunwinmpjut dhowljuyyptph wtwihg:
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Ehuw 4 Yunwplwi pipugph Juqiulbpynod, wjnhjugnid, wlnh]ugdui
gpupnidubn: S npujubp, pnipg, unkly, hwjwuwptgnid, hhonnnipjuh wjunndwwn
wquuntnud: Unkly dbphtw:

14. Zhduwjub gpujuinipjut guil.

1. Alfred V. Aho, Monica S. Lam, Ravi Sethi, and Jeffrey D. Ullman, Compilers:
Principles, Techniques, and Tools, ISBN 0-201-10088-6

1.2301/U22 2. ukpypjus hudwljupgtph twjuwgémy 3. 6 hntnhn

4. oupuipuljuii 4 dud 5. quu.-2, qnpé.-2, qup.-0

6. 3-pn Yhuwdjuly wpburbughin 7.5qputhuljhs qiwthuinnidny] nuuplipug (2
nupwghy b 1 tgputhwljhy puinipeyniiy)

8. Mtwuplpwgh tywwnwlu b tjupwqgpl) ubpppduwsd hwdwlwupgtnh (pyuwghi)
twhiugddwt hhdbwlwb juughpubpp, hsybu twb wyy ppughpubph (nsdwt
Uninkgnudubpp:

9. Twuptipugh wjwpwnht ntuwinn ntbwl {huh®

w. vwuliughwnwlumb ghnkipp b puwgnipinii
¢ nhpuybwk] pYuyhtt twhwgsdwt hhduwhwpgtnht,

¢ Yhpwnt) ukpgpdus hwdwlupgbph hhdbwlwh wwpptpp b gputg
twpwgsdwt Ukpnnutpp,

P gnpShwlul dwulnughnwlwl Jupnnniyeniiikn
¢ Verilog 1kqUny tjupwugpl] tkpypus hwdwljupgbp ppujuwbugiung
ujubdwutp,

q. phphwhpuwlwi/thnpnubiglip Jupnynipinibikp
¢ twhuwgdt) wdpnpowjut hwdwljwpg Verilog 1kqyny:

10. Ttwuptpwgp Abwynpmid £ jppuljut dpwgph htnlbjw) yEpgtwpnniuputpn.

1. Ul. wupqupwiknt jndynmnbpughnnipjut mkuwljw hhuntupubpp

2. U2. vwhdwlbnt wjjuutph juqultpydub b dpuldwb hhdtwpunp
ujgpnitiptitpp
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3. Pl unbnsbnt mbinkjundulut hudwuljupgbp
4. Q1. oqnytnt dwubwghmnwlju gpujuinipiniihg

11. Yhpwnynid b puuwduingdut b ntunidbwnnipjut hbnlbjuy Abtpt nt
Ukpnnubpp.
1. nwuwjununipjniip

2. gnpStwlwb junhpubph nisnwdutp
3. wmuwjhl wouwmwnwpubp

12. @whwwndwt dkpnnubpp b suthwithpubpt B

Lwpunbuduws 2 phpwughl phunipmibbbph  whghugmd  ku  gpudnp
mipupwtsnipp 5 dhuwynp wnwykjugnyt wpdbpny: Gqputhwlhy puunipiniup
putudnp £ 10 dpwynp wowbjugnyt wpdbpnd: Bqpuithwlhs punipjui
guwhwwnwlwinid hwodh kit wntynmd mbwjhtt wohimwnmwbputph juwnwpdwi
wpiyniupubpp:

13. Ytwupupwugp punugus b htnlyw) hhdtwlwh pudhuubphg.

Phdw 1’ Yndphtwghnt onpubbp:

Phdw 2° Sphqlipltp U nkghunplbp:

PhUw3 Uhljupnt hwenpnuljub snpwibp:

Phlw 4 Yuwninhikph hwdwlwpghp:

Ehdw 5 Zhonnnipmiuibp:

Phuw 6 Uyupunnipugh Wjupugpiwh Verilog (kqh tkpusnipynii:
Ehdw 7' Uhupnt onpwibkph $npuuy bjupugpnipymb:

Phdw 8" Uyupuinughl hudwlupgbph tjupugpnipyui ophwlikp:
Ehdw 9 Punbpdbjukp wuhtjupnt thunjnplitiph dhol:

Ehdw 10 Zwgnpnuljwl wjuybph hwnnpnnud:

Ehdw 11 Ukpypjws hudwlupghp” twhwgsdwl dninkgnidibph wiiupy:
Phuw 12" Ukpppdws hudwljupgbph twiugsdwi ophlualibp:

14. Zhdtwwb gpuljwinipjut guil.

1. Niclaus Wirth,Digital Circuit Design for Computer Science Students: An
Introductory Textbook, Springer, 1995

2. Mark Balch,Complete Digital Design: A Comprehensive Guide to Digital
Electronics and Computer System Architecture, McGraw-Hill, 2003

3. Samir Palnitkar,Verilog® HDL: A Guide to Digital Design and Synthesis, 2nd
edition, Prentice Hall, 2003
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1.2301/U23 2.5Jjuukph puquubtph nkjininghwubp 3. 6 Yptinhwn

4.owpupuljui 4 dud 5. nuu.-4, qnpé.-0, (up.-0
6. 3-pn Yhuwdjuly wpburbiughiu 7. Bqpuuthwljhy quuhwinmung nuupipug
(2 pipughy b 1 Eqpuuhwilhs puiinipinii)

8. Ywuplpwgh tyyunwlh

¢ hudnpiwughwyh htnbkgpdw hhpdtwljut mbkuninghwubph
ntuntdbwuhpnipntip,

¢ NoSQL wjjujutph puquitph hhdtwhwpgbph ntuntduwuhpntipniup,

e puhuud nyjutbnh puqutph ntuntdbwuhpnipemniup,

¢  wpwbqulghwubtph hhdtwhwpgbph niunidbwuhpnipmniup:

9. Twunptpwugh wjwpwnht ntuwbnnb ntbwl Yhuh'
w. vwulnughunwlwh ghnkipp b puuignipinti
1. quwhwunb) njujutkph puqutph mkuninghwkp,

2. puwnpk] NoSQL wyjwjukph puqutphhwdwlwupg dks njuutph htn
wpohimwnbkint hwdwp,

3. nhuwplb UkS wjwjutph ppuqujunh oyyinhdhqughnt juinhpubp:

P gupShwul dwulnughuwlwl jupngnipniGakn
1. Juonigk] NoSQL wjujubtph puquubp,
2. uwnbnsh) wyjuukph npuwbwpnbp,
3. huwnkgpk) ny hwdwubn mjuyutph nkunipuibp:

q. pinhwbpuljul/ihnpruiighip Jupngnipinibibp
1. Juunwnptk] hbnwgnuuljub wypwnwip Uks njuubph ptwguunntd,

2. dwubwlgl) dké wndjukiph jhpwenipniuttph dowljdw b
hpujutwugdwut wppwwnwbpubnph:

10. Ytwuptpwugn Abwdnpnid E jppwlub spwgph hknbjw JEpetwpmyniupubpp.

1. U2. vwhdwbint njutitkph juqduibpuydwl b dpouljdwt hhdtwpwup
ujqpnitiptikpp

2. P1. unbnstnt mbntjuwnjuljut hwdwlupgbkp
3. F2. junmghkint wjuyitiph puqutkp
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4. Q3. unbkndwgnpswpwp Jhpunknt b qupqugbint niikgué ghnbhputpp

5. @4. wyuwnpwuwnknt ghnwlut hnpqusubp, qilnignidukp, Jupknt ghnnwljui
puttu] kdbp

11. Yhpunynud ki nwuwuindui b ntuntdbwpnipjut hEnlbyjwg dbikpt nt
Ubpnnubkpp.
1. yuuwjunumpiniinkp,

. wnwewnpupubp,

. muuntdbwlub twhiwugstp,

. pupwghly putimipiniubp,

2
3
4. Junphpyun]mpymutkp,
5
6. kqpuihwljhy pliinipn

12. Qwhwwndwt dbpnnubpp b swthwithpubpt B

4. 1-hb pupwghl putnipniup guuwhwwnynid E ntuwbnnh gpudnp wpuwwnwiiph
(pEdtpwn) hhuwh Jpu 5 Uhwynp wnwybpugniyh wpdhpny:

5. 2-py pupwghly putnipniit wigugynid E putwdnp hwpgdudp b
quwhwwnynud k5 vhunp wnwykjugniy wpdbpny:

6. Boputhwlhs pulinipym it wiglugymu t putwynp hupgdwh dhengnd' 10
dhwynp wowybjugnyt wpdtpny:

13. twuptpugp punugws k hinlju) hhdtwljut pwdhuubtphg.

budnplwughuyh  hunbgpdwt  hhdbwlwb  nbkjunnghwubppdintpunhy
njuyubph pwquikp,  Jdighwwnpubp, wjuyubph wwhng:  OLAP
Yhpwpnipniuttp:  SYjujubph  funpwbwpnpubp:SYjujuiph dpwlnid:  NoSQL
njjuutiph puquibph hwdwlwpgtp.MongoDB, Cassandra, Hbase, SciDB, Big
Table, Couchbase, Neo4j: FuwohiJus wfjuutph pwquibp. hhdtwpup
uljgpnipp b yuhwbeubpp. Spwqujghwiph nhjwdupnidp. wpdwbwugpdu
nhdhdubkp, gniquhbn hitinhpubph nhjudupnid:

14. Zhdtwjul gpuijwiinipjut guil.
1.  H. Garcia-Molina, J. Ullman, ]. Widom, Database Systems: The Complete
Book, Prentice Hall,
USA, 2009.
2. http://infolab.stanford.edu/db_pages/classes.html
3. Nwuwpinumpinibiibph ynipbpp BEjupntwghtt mbkupny:
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1. 2301/U24 2. Opwugpuynpuiwt wwpwunhqubp 3. 6 hntknpwn

4. owpwpwljui 4 dwud 5. nuu.-4, qnpé.-0, (up.-0
6. 3-pn Yhuwdjuly wpburbiughty 7. Bqpuuthwljhy quuhwinmung nuupipug
(2 pipughy b 1 Eqpuuhwilhs puiinipinii)

8. Ttwupupwugh tywwnwlju E ntuwinghtt Swbinpugt) Spugpuynplwt wytiyhup
wupuhqUtpht, hswhuhp B
¢ twpwgsdwl owpnuubph oqunugnpédwip Ynndunpnoyus
Spugpuynpnidp (Design Patterns),

¢ punhwipugyuws spuqpuynpnidp (Generic Programming),
e  upwdwpwbwlwb Spugpuynpnidp (Logical Programming):

9. Twunptpwugh wjwpwnht ntuwbnnb ntbwl Yhuh'

w. vwulnughunwlwh ghnkipp b puuignipinti

1. dwipudwul nbnuljugdus 1huk) twuwgsdwt pupnubkphg,

2. wnhpuybwnb] puinhwipugdus b mpudwpwbwlwt Spuqpuynpdui
hhdtwlwt uljqpnrupubtppl,

P gnpShwlul dwulnughunwlwl Jupnnniyenibikn

1. Yhpwnk] bwpwgsdwb owpnuubpp npuljju) twhuiwgswyht (nisnidubtp
Junnighint hwdwnp,

2. hpwnk) punhwtpugusé Spugpuynpudub Uninbkgnidp wpunpuljn
hwuljugnipniiibph hhkpuppuhwubp urnighint b hpujwbwgubine
hwdwp,

3. Jhpwnt] npudwputulut Spugpuynpdwt vipngp wphbunwlju
pulimjuinipjut prwqujunh juinhptbp nistnt hwdwp,

q. pinhwbpulul/ihnpruiighip Jupnynipinibibp
1. tpnust] wnlw puunhpbpp b wnwownlty ppubg wpynitwytn jnisdut
Enwbwyubp,
2. unbndwgnpswpunp Yhpunk ntukgus ghnbihpubkpp:

10. Ytwuptpugn Abwdnpnid E jppwlub spwgph hknbjw JEpetwpmyniupubtpp.

1. U2. uvmhdwubint myjujubph juquuljtpydwb b dowljdwt hhduwpup
ulgpnitiptitpp
2. U6. punipugpbint jhpurwuljut nknkjundulut hwdwlwupgbph
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Jurnigdwt dkpnnubpp
3. Pl. unbnsknt mintjunjuljut hwdwlwupgtp
4. £3. dmubtwmyglhint hmdwljupquyht spugqpbph dowldwt wpjuwnwtpubphe
5. Q3. untndwgnpdwpwip Jhpwnkint b qupqugubint nitikgus ghnbjhputpp

11. Yhpwnynid b puuwduingdut b ntunidbwnnipjut hbnlbjuy Abtpt nt
Ubpnnubpp.
1. nwuwinunipniuibp

2. wnweownpuipltip

12. Gwhwwndwt dkpnnubpp b suthwithpubpt B

1. 1-ht pipwughl puumpiniup guwhwwnynid £ ntuwtinnh gpugnp
wphiwnwbiph hhtwi Jpu’ 5 dhwnp wnw]kjugniyh wpdtpni:

2. 2-py phpwughl] puuinipniup ghwhwwnynd E ntuwminnh gpugnp
wphunwbiph hhtwi Jpu 5 dhun]np wnwybpugniy wpdbpny:

3. Bqputhwlhy phtmpniih whghugymu k pubu]np hwpgdwi thengny’
10 dhuwnp wnwybjugnyyt wpdtipny: Gqputhwphs ptuunipjui
quuhwnwlwiunid hwogh ku wntyniud wnwewnpupbph juwnwpdu
wprynibplbpn:

13. Ttwuptpugp punjugus khiknlju) hhdtwljut pmdhutbphg.

A unbpsuwl, jupnigquspuyht b yuppuyhl twhiwgsdwt pwppniibiky,

A punhwipug]us Spugpudnpuui hhdbwnpnypitp’ Ynigbyghw,

~ Ynlgbwyghuh Unyl), Ynugbyghugh qupgugnud,

A Ynuunbjubph, hnkpuwnnph b wignphpuh Ynbugbyghwubp: C++ (kqgh STL
qpuupub,

A wnpudwpwbuljwb Spugpuynplwi Prolog 1kqnt,

A Yhpwpwlwh punhpukph (nisnid Prolog (kqyny' gniguyh dpwlynid,
wowwnwip npnidwt Swnkph b gpudttinh htwn, (Epuhjujui b
swpwhniuujut YEpnisnipinii:

14. Zhdtwwb gpuljwinipjut guil.

1. Ttwuwjununipnitbph Yniptp fEjupntwhtt mkupny

2. E. Gamma, R. Helm, R. Johnson, J. Vlissides. Design Patterns: Elements
Reusable ObjedDriented SoftwareAddison-Wesley

3. Matthew H Austern.Generic Programming and the STL: Using and Exten
the C++ Standard Template LibrahddisorWesley, 1999

4. P. J. PlaugerA. A. Stepanov, M. Lee, D. Mussevhe C++ standard templa
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library. Prentice Hall, 2001

5. U. Ununwbijuis. vigppakph jniénid Prolog 1Eqiny,
Munidbwdbpnyuljut dintwply, 6NZ2, 2016

6. Ivan Bratko. Prolog Programming for Artificial Intelligencet edition, Pearson
Education, 2011

1.2301/U35 2. Ukpkuiwjuljui numgnmy 3. 3 Yptnhn

4. owpupwljui 2 dud 5. nuu.-2, qnpé.-0, jwp.-0

6. 3-n Yhuundjwly wolmbughtt 7. 1 kqputhwyjhs pulinipeynia

8. Twupbpugh tywwnwlh £

Uwwnnigk]  dbphtwjuluwt  niunigdwtt  hhdtwubt  dEpnnubpp b ppubg
Yhpwnnipiniup hpuwt pughpubpnid:

9. Twunptpwugh wjwpwnht ntuwbtnn niwy Yihuh'

w. dwuliughunwlwb ghnkipp b puwgnipinil

1. Mukuw) puighwinip wuunlbpugnid diptujuljuw ntunigdwb
{tpuipbpyur

2. Mubktw) yunljipugnid wnwig ntuntugsh nt ntunigsny ntuntunigdus
Ukpnnutph dwuht

3. Mukuwy ghnbihp wrwewpynn hwdwlwupgipnd kpkuwjuljui
ntunigdwtt Jhpwrnipnibtinh dwuht
P gnpShwful dwulnughunwwl upngnipnibbbn

1. Mitwl 1hul) Yhpwunk] ntunigsny nitunigdwt Ukpnpubipp pquuwupgdut

b ntqpluhuwyh ppughpubpnud

2. [hibwl 1hub] jhpwnt] wpwig niunigsh ntunigdwt Ukpnnubpp
pluuptphqughuwh b swthnpuljutnipiut twuqiub pughpubpnud

3. Muwl {hubk junnigk] hhdbwlwb wnwewnplnn hudwlwunpgbp

4. Shpwyhbwnb] njjujughwunnipjuit wntisynn Python-h b R-h jhpunwljut
qpunbhplitip

q. plphwbpwlwi/ihnpnubglih Jupnnnipnibbkn

1. Pwgwhuwynt] mwuppkp ninpunubkpnud dkpktwjujut ntunigdwb

wnunkughw) fhpwpnipnitubp
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10. Twupupwugp dbwynpnid k jppwljut dpugph htnlyjuy JEpgtwpnyniup(ubp)p.

1. Ul. wupqupwbkint Yndyninbkpughnnipjut mkuwljut hhunitipubtpp

2. U6. punipwugplint Jhpurwljub ntntjunjulut hwdwljupgtph
Junnigdwt dbpnnubkpp

3. Pl. uintnshint mbintjunduljut hwdwlwupgtp
4.91. oqunyknt wumghwnwljut gqpuljuunipiniihg

11. Yhpwnynud kt puuwduindut b ntumdiwnnipju hbnlyuy Abkpt nu
Ubpnnubpp.

1. puuwpimunipmittbkp

2. jwpnpunnp wphiwnwphkp

3. wnhught wphwnwtpukp

12. Qtwhwwndwb Ukpnnutpp b swthwhpubph i

Bqputhwljhy pltmpiniip wigjugdnid b pubwnp hwpgdwi dhengnyd 20
dhwynp wnwbjugnyt wpdtpny: Gqputhwphy piinipjut guwhwnwlwind
hwodh ki wndnud mbwghtt wotwwnwupubiph juwnwpdw wpyniupubpp:

13. Twupupwugp punjugws thtnlyju hhduwljut pudhuubphg.

1. Ubpktwjuwluwi/Jhdujuqpulju ntunigdwut tkpjuyugnid

Bplswth gduyhti nhigpluhw
Puquuswth gduyht nkgplupw

S

Twuwlupgnud (Eplnt b puquuphy quubph wwpuquynud) Lnghunhly
nhgpluhw

b

Quntwlwupgnid, oindwt b Juphwghuyh dholt pinpnipnil
6. Unnkih ybpnidnipnil, tuipwpwuqunipnibuph pnpnipmnii

7. Ukjpnuwght gwugbp (gpunhiunuwghtt uytep, ujuwh hbnnwnwpd
tnuwpwonid)

8. Npnomulubph dwnh Ukpnnubp

9. Nuumgnud wpwig ntumgsh (pluupbpuynpdwt kpnnubp)

10. Miunigmud wnwtg niunigsh (g uwynp punuppunwupptph tnubwly)
11. Unwowplny hwdwljupgbph ubpluyugnid
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14. Zhdtwjub qpuljwiinipjut guul.

1. An Introduction to Statistical Learning, Gareth James, Daniela Witten, Trevor
Hastie and Robert Tibshirani New York : Springer, 2013.

2. Machine Learning, Tom Mitchell, McGraw Hill, 1997,
3. Pattern Recognition and Machine Learning, Springer-Verlag New York, 2006,

Christopher Bishop
1.2301/U36 2. Uljpniughtt gmbghp 3. 3 4pkghn
4. owpwpwljui 2 dwud 5. quu.-2, qnpé.-0, qup.-0
6. 3-n Yhuwdjuwly wobmbughtt 7. 1 tqputhwlyjhs pulinipeini

8. twupbpugh tywwnwli £

¢  Uwunigh] ulpniughtt gmugknh hhdbwlwb dkpagutpp b gpuig
Yhpwnnipniubbpp ppulwt pughpubpnid:

9. Twunplpwugh wjwupwnht ntuwbtnnb nibwy Yhuh'

w. vwuliughwnwlumb ghnkipp b puwgnipinii
1. Mukbw) punuunip wwnljipugnud ukjpnughtt gmugbinh Jepupbppuyg
2. Mukuw) ghwnbkjhp tfpntuwghtt gmugkph hhdvwlwu gnpshpuwyhte
dhongutph dwuhtt
3. Miubkbw ygunlkpugnid nwwpwpkp npnpunubkpnud Jhpwnynn ukpntwght
gugtph Unnkjutkph dwuht
P gnpShwlul dwulnughnwlwl Jupnnniyenibikn
1. Muwl 1huk] yhpwntk) thpntwght gutbkph dngbjubpp muppkp npnpunttph
nughputpnid
2. Mibwl (hubk] jurmgl) ukjpntughtt guugkph hhdtwuwb nnbjukpp
3. Puwbw) ukjpniiughtt gmgkphtt wntisynn Tensorflowh b Pytorch-h
Jhpwnwljui ghnbkjhpubp
¢ phphwhpuwlwb/thnpnubglip Jupnpnipinibiakp
1. Puguhujnb] muppkp ninpuntnpnid junpp ntunigdw ynnkughuyg
Yhpwnnipniiubpp

10. Ytwuptpwugn Abwynpnid £ jppwlub spwgph hbnbjw; Jepotwpyniup(ubp)n.
1. Ul. wupqupwbknt Yndyninbkpughwnnipjut mbuwljub hhudnitipubtpp

2. U6. punipwugplint Jhpunwljut nkntjunjulut hwdwljupgkph
Junnigdwt dkpnnubpp

~70-



http://www-bcf.usc.edu/~gareth
http://www.biostat.washington.edu/~dwitten/
http://www.stanford.edu/~hastie/
http://www.stanford.edu/~hastie/
http://www-stat.stanford.edu/~tibs/
http://www.cs.cmu.edu/~tom

3. Pl. unbnsknt mintjunyuljut hwdwlwupgtp

4.21. oqunyknt wubmghwnuljut gqpuljutnipiniihg

11. Yhpwunynid tu nwuwjutndwt b ntuntdbwnnipjut hbnbjuy dukpt no
Ukpnnubpp.
1. puuwinumpiniuubp

2. jwpnpuwnnn wohuwnwiip
2. mbwhtt wphwwnwbipubip

12. @whwwndwt dkpnnubpp b suthwithpubpt B

Bqpuithwljhs plitimpjntip wigugynu E pubu]np hwpgdwb dhengny 20
dhwynp wpwykjwugnijt wpdtpny: Ggputhwphs putnipjut guuwhwinwlwunid
hwpyh Eu wntynid mbuyhtt wpwwnwiptph juwnmwpdwt wpyniupubpp:

13. twuptpugp punjugws khinlju) hhdtwljut pwdhuubtphg.
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12.

Iunpp Muunigdwt ubpubnipini

Fhuwp nuuwljwpgnud b whpgkuywnpni

Puquutpn ywhpghiwywupnt, ujpwjdntiph hbn nwpusdwt Jkpny
Uljpntughtt gwugkph juintwlwupquut b pugphwiipugdwt dkpnngutp
Owwndhqughnt wygnphpditp

Zhuykpyupudtnpbph jupgqujnpoud

Qupnypuyht ubjpnbwhtt gmugkph tkpwsnipniu

Iunpp thwpnypuwihtt guugkph pidwnhly ntuntdawuhpnid

Iunpp Nuunigdwt hpwnnipniuubp

. @hubpwunhy Unpbkjukp
. [FEYnipktn tEjpntuyhtt guughp, dudwuwlh pipwugpnid uhniwudniuph

htwn nupwsdwt dkpny
Gpljup Yupdwdudljtn Zhonnnipinit b Quiljynn (FEnipkin Uhwydnp

14. Zhdbwljub gpuljuinipjub guiy.

1. Christopher Bishop, Neural Networks for Pattern Recognition, Clarendon Press; 1
edition (January 18, 1996)
2. Deep Learning, Ian Goodfellow, The MIT Press (November 10, 2016)
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2. «SENBUYUSYUUUL 20U UHUCSECD YUAUTUCNRU»
greuuuy oruarr tuuvuarr

1. Opwugph wijuinmdp b dwubwghnm put Stntjuwnyulut hwdwlwunpgbph

pYwthop Jurwdupnid /061104.00.7/
2. Pmhp Bplwth ywhnwlut
hudwuuput (6N2)

3. Opwghpp hwduwunwplugpyus -

4. Cunphynn npuljwynpnidp Uwghuwnpnuh wunhdw
5. Opwigph Ykjiwuplh ntumdbwljut nupht 2018/2019

6. Mundtwrmpjub kgnih Zuytpkl

7. Mumgdwt dup Unlju

17. Opwgph pluymiibjmipjut sunhwithgubpp/wywhwigibpp
Onpwgqnh ghunpnp whwnp Eniukbw.
¢ pwluwjwyph nhynd prwghnwlwi npbt dwutwghwunnipjudp,
¢  ndymiunwpughnmpjuip wetsynn wnwpuikph pudupup
hdwgnipntl,
¢ Spwgpuynpuut npnywlh thnpd,
¢ wlqikpktp hdugmpnit Bpnyuljut (Equljub thwpkph wntuqu A2
dwljuppulyny:
Cugniubnipmitp juwnwpynud E hwpguqpnygh hhdwb dpu:

9. Onpwgnh tywwwlutpp
Onpwghpp byuwwwl nitth ntuwbingubpht wpudwnnt;.

A wnbntjunulut hwdwwupgbiph jupwjwpdwt hwtwp withpudbon
ghwtihpubkp b hdwgnipnit (ndynmunbpughinmpiut nbuwljub
hhunitiptiiph hdwgnipniy, wpwupujulwbh mhpnyph JEpinidnipintl,
npnonwdubnh Juyugnid),

A gnpshuljuh vwubwghnwlwh jupnnnipjnibibp (nknkjunduljub
hudwlwpgtph tkpgpnd, unp jhpwnnipniuubph dpwldw nignnpgnd),

A punhwinip Jupnnnipinibbp, npniip Yuipnny kt oginuugnpdyty
opowtwjupunp dwubtwghinwljwb Juphbpuyh pupwugpnid
(nbnjuwundnipjut mupunuwl wypnipttiph oguuugnpénid, niukgud




ghwtijhpubph unbndwgnpswpwn Yhpuenid, nbunipuibinh yuwbtwynpnud,
dwubwghinwwi Ephljugh tnpdbph wwhwywunid):

10. Opwgph Yppwljut YEpotwnpyniuputpp

U. Twutwghnwljub ghnbjhp b hdugnipnit
Uju dpugnpp hwgnn wjwpwnp ntuwting nitwly Yihuh.
Ul. punipwgntint wignphpdubph, wjjujutph dnpbjutkph b hwpynnuljut
hudwlwpgbph JEpnisnipju b twppwgsdwt mkuwljubt hhuniuputpp,
U2. inruwpwiibnt nfjuittiph wwhwywidw b yuwonmwwunipjut hhdtwpup
uljqpmiiplikpp,
U3. puntpugntnt pupjujus vhpwduypbpnid ypnghutbph twpwgsdwi b
hpujuwbiwgdwt uygpniupubpp,
U4. dktwpwtint hinwhwnnppuljgnipju b Web-nkputuninghwbpp,

U5. yqupqupuknt nutntuwghnwlu dngbjubpp, $httwbuwljut
gnpéwntnipniuubpp b fEupntuwght phqutup,

U6. punipugpbint phqutu ninnduénipjudp spuqpuyhtt hwdwlwupgtph
Jurnigdwt dkpnnubpp,

U7. dbjbhwpwubint nbntjunjuljut hwdwljupgtph oginuugnpsdwint nu
Jupnigdwith wntisyny hpuduwlwh b Ephljuygh unpdbpp:

R. Qnpstijui vwutimghinuljut jupnnmpmiitkp
Uju dpuignpp hwgnn wjwpwnpi ntuwtinnn nitiwly Y1htp.
P1. punphint b jurmghint wpynibudbn wignphpdutp nt wjujubkpp
wuwhwywiudw dnnbjubp,
R2. unbinstint ghtuwdhl Web botip, dwutmlglint mjuubph puquukph b
guiiguyht jhpwnnipniuubph unbnddwt wpluwnwupubpht,
F3. ogqnuugnpsthint mupwnbuwl dwppbphtiqujhtt pwquuupnipniutby,
dhtuwtiuwjut gnpshputp b hpujubwgubint phqubu qnpéplpwgutp,
P4, mubnt wnwewplutp wmyjw) ninpinp wohtwnwpuknh
wpnibwdbnmpiniip pupdpugutin yepupbpyuy,
P5. junmghknt unp Jhpwnnipniuttp nuipgwé phqubu ninpunid oquugnpsdynn
nbnbjunjuljut hwdwljupgiph hwdwp,
P6. npulinphnt woluwinubiph pupdp wpyntbun]bnntpgniti’ b npuybu jadph
wimud, b npugbu judph nudwp:
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Q. Cunhwipulwb (hnjuwbghih) upnnmpeiniuukp
Uju spwugnph hwonn wjwpunht ntuwbinn nitwly Yhuh.

Q1. oginuugnpskint mbnkjunynipjut mupunbuwl] wypmipibp (hunkpbn
nkunipulbp, fEjnpntughtt gqpunupwitp, ghnwluwb hnnjwsubp b
hwpybwnynipniuubp),

Q2. ypnistint pughpubpp b quuwhwnbnt nputg nsdwt hwdwnp
wlthpwdtown ntunipulikpp,

Q3. unbndwgnpbwpwp Yhpwnkint dtnppipws ghwnbihputpp b pluly
unphpp,
Q4. wpynitwybn yutwynphjnt pbunipuikpn,

Q5. wuwnpwunkint qgelnignidubp, ubpluyugubint hinwgnunipmibutph
wpniupubpp, Jupknt ghnulub putwdtgbp,

Q6. ywhywtknt dwubwghnwlw Ephljugh unpdbpp:

11. Opwgph nuunfuwjwl wyup

12. MumJdtwljwul yjwbth pupuntqp
Ygyws £

13. GQuwhunndwt Aitpp

A wpwewnpuipibtp b niuntdbwfut twpiwgstp,
unniquppubip b ptinipniuitp,

qtynignidukp,

dwghunpnuujut mnktwjununipjut yuwonmuwunipintl,
ghunnujut hnnpusubp:

> > > >

14. Cpowtwjwpuntiph wuywqu Yuphtpugh htwpwynpmpniattpp

Shnkjunjuljut hwdwlupgph jurwdupnid» spuqph opowtwjupwnibpp
Jupnn ku wpjpwwnwtph wlgul] SS ninpund gnpénn dntwpynipnibtbpnud®
qpuntgubiny hkwnlyju yuwowmnuubkpp.
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Opwgpuyhlt wuywhniynid wpnwgpny/danwjupapng phykpnipnibblkp
A wpunugpubiph junw]uphy/utibebp,

A wpunupht wwhwetkph Jkpniswpwl,

A spugpunpuwt phuh junwuphy/ukbebp:
StpEjuwnyulwi mkhinnghwibph vnnpupudwinidibn
A nbnkjuindulul pudth junufuphy/dkitetp,

A wkntjungulut hudwyupgkph tupiwugsnn,

A ukppht wwhwlelkph Ykpmnidwpwl,

A dpwluwt phuh junwywphs/Ukukekp:
Tonphpnunnuljwb phlkpnipyn bbkp

A Stnkjunului nktninghwitph fanphppunnt

Zowpwynp whwnwduypbpt e, N2 SS Yppulut b htnwgnunulwt
yhuwnpnup, Yktnpniwlub puilp, nnkjunjuljut hwdwlupgbp ogurnugnpénn
wy whwwlwt  hhdbwplubpp, SS nppund gopdny dwutwynp
dntwpynipmitbpn: 4hpohtt mwu mwupduw ndjujubpp hwunnd By, np dpugpp
opowtwupuntpp wdpnponipjudp wbginid it wpjuwwnwlph  hpkg
dwubtiwghwunipjudp husyhu Zujwunwind, wjtybu b wpnbpypoud:

Opwgph jwywgnij oppwbwdupunbibpp upnn ku owpnitwyby hpkg ntunudp
BNZ-h, ghnmpmiuttph wqquyhtt wwnbdhuwgh, Zug-Cnuujut (wuynibww) b
wy] ghnuppuljut hwunmwwnnipniuubph wuyhputnnipukpnid:

15. MumJUbwnm pjub odwinulynipjub nhuniputpp b dutpp

Munidiwnnpjutt gnpspupugnid ogunugnpdynid L hbwnlywy odwinuly
nhuntpubibipp.

e nuwuwjinunipjnibibph LEupnuught tkpjuyugnidubp,
e puuuwjuwinduwi dudwiwlwlhg vupptpny wywhnyJws juwpwbikp,
e Uppwlwub ypnghutbph nEjuupdwi Moodle hwdwlwpg,

htnwhwp ntunigdw jumpuiibp:

_ 75—




16. Uppwjwb ymthnpnohsukpp Jud Spugpuiht jnniunpnohsutpp, npntp
oquuuqnnéyky L dpughpp dowlykjhu

Opwghpp Uowlyyty E §StnEjunuiwl wnbkutuninghwibp|
duubwghnnipjudp  whunwlut  Yppwlwb  swthnpnohsh  hhdwt Jpu U
hudwywunwupwind £ Uni-8npph hwdwjuwpwith Ynipwbinh htunhwnninp
“Information Systems” pwugph:

17. Tpwugnighs nknEjuwunympinit spugph YJEpwpbpug

§Stnkjunjuljut hwdwljupgbph junwupnud spughpp N2 SS ppulu
L hbnwgnuulwb  Eunpnumd  2008p.-2016p.  gnpény  hwdwunth
dwghunpnuwjut épwgph htwnnwqu qupquguwut  wpyniipt E: dtpphtiu
ubpgpdt] tp BNZ-nud 2005 pquwlwihtt UUL-h dhpwqquyhtt qupqugdui
gqnpsulunipjull wowlgnipjudp hhup plnmibing Uni-8npph hwdwjuwpwih
Unipwtinh htunhwnnunh “Information Systems” Spwghpp:
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«SEBUUSIUUUL ZUU UYL B WUNRUHUCNORUS OCUQrh NRUNRULUYUL NLULE LULNSERC

U. Uuuiiughwwljuin ghwbjhp b hdwugnipnii

R. Qnpstmljui dwutimghinuljwt jupnnmipniuttip

Ul | punipwugnpbint wgnphpdubph, njjujubph dngbjatkph b £1 puwnphbnt b jupnighint wpynibwdbn wygnphpdubp nu
hwoynnuljutt hwdwlupgbnh 4Epnsnipjut b twpwgsdw nyjuubph ywhywidw Unpbkjubp
nbkuwljwi hhuniupubpp

U2 | inuuwpwiknt nfjuibkph gquhywidw b yuynyuinipjut R2 uwntnstint nhtwdhll Web botip
hhdtwpup uljqpnipubpp

U3 | punipugpbint puphuqus vhowjuypbpnid ypnghutbph R3 oguiuugnpdtint mwpwnbkuwl] wpplphtiquyht
bwhimgddwb b hpuljubwgdwi uljgpniupubpp nuqUujupmpniuubp

U4 | dkbwpwibint hipwhwnnppuygnipjut b Web-nkjutininghwtpnp P4 wiknt wnweowplutp nyju) ninpunh wotwwnwpttph

wpynibudbnmipiniip pupdpugbing yepupbpjug

U5 | wupqupwibkint mtnbuwghunwlwb dnpbjubpp, dhtwbuwlju R5 Junpnighint tnp Yhpwunnipniuttp npgws phqubu nnpunid
gnpswnunipjniuitpp b fEjupntwght phqubup oquuugnpdynn nknkjunjuljut hwdwjupgiph hudwp

U6 | punipwugnbint phqubu ninnuénipjudp spugpuyht F6 npulinplim wohwwnwiph pupdp wpyniu]bnnpms U
hwdwljupgbph jupnigdwt depngubpp npyhu judph winud

U7 | dbjuwpwibkint mbnkjundulut hwdwljupgbph ognugnpésdwit
nt junnigdwl wetyyny hpuduljut b Ephuygh unpdbpp

Q. Cughwipuluwt (thnjuwughih) jupnnmpiniuubkp

Q1 | oguuugnpsdhtnt mbnkjuwunnipjut nmupunbuwl wnpmniputp Q4 wppntbwybn yubwynpljnt nbuniputkpp
(hunbputwn nkunipuutp, LEjunpniughtt gqpunupwttp,
ghnujwt hnnwsubkp b hwoytnynmipniuubp)

Q2 | Jhpnisknt unhpubpp b gowhwwnbint npubg (nisdw hwdwp Q5 yuwnpuwuwnknt qijnignidubp, tkpjuyugtbnt
wthpwdtown nkunipubpp htwnwgnunipniuubph wpyniupubpp, Jupbknt ghnwu

putykgkp
Q3 | unbndwgnpswpwp Yhpwnbkint dknpppws ghnbjhpubtpp b pujuty | @6 yuwhywibint dwuttwghnwljut Ephfuygh tnpdkpp

unptpp




Unynih Opugph Yppuljut Jepgtwpyniipitkp
n
runuftuuit dngouh widwtnnp | o ypon (Ui 02 [UB [ U4 U [ Us | U7 | £1 ] 22 | £3 | f4 | 65 | re |1 [ a2 | a3 ] a4 | a5 ] a6
Cunhwimp quupupwgutp
Ouun 1kgnti-1 1602/U01 X X
Ouwup 1kqnt-2 1602/U02 X X
Stntjunyuljut mktuninghwutpp X X
dwuttmghunwlwb npnpunnd (C++ 2301/U002
16qyp jpuignighy pudhuubp)
ZEnwuqnuumipjut yiuwbwynpnid b 2301/U'34 X X |X |X |[X |X
Ubpnnubp
Uwuttwghnuljut nuuppugukp
Uwutiwghinmpjut wpnh X X X
hhdtwuunhputpp (SYjuutinh 2301/U003
puquiitkph wwpwunhqdubp)
Optjunuyhtt Ynnuunpnodwdp X X X X X |X
Jbpnidnipnit b twhiugdnid 23017004
SYjuutiph puquitkph X |X X X
huwdwlupgtph hhdiwhwpgtp 2301/U05
Uwubwghnwugduh quupbpwugibp / Mupunwnghp
Cunphwinip hiiwbubkp pouz | | [ [ x| o Ix [ T T  Ix ]
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Unpgugnipjut njudupdwut b X |X [X X X
hrthwtnidubnhg hkwnn
JEpuljuigudwt hpuwbhwgnidp 2301/U13
njulikph puquitkph
hudwlupgpnd
Web b Unpuyj hpwunnipniuttph 2301/Ur14 X X X X [X X |[X |X X
twhiwugdnid b dpwlnid
Zhduwpwp wignphpdbp 2301/U15 |X X X X X X |X
Oubkpughnt hwdwljupgkp 2301/U010 |X |X X X
Uuutughunwugdul guuptipugubp / Yudpnpuljut

Uhlypnunnunbuwghunipnit 2301/U26 X X X | X
Unix oybkpughnt hwdwlwupgh 2301/U727 X |X X X |X X X |X |X
nkjudupnid

Unnnijh Onpwqph Yppuljui JEpgtwpymupukpp
Ottt dogouh widwbowdy | oo [on o2 (s ualus[Us|uz [ o1 [ e2 [ o3 [ e | o5 | e[ ot a2 [a3 [ a4 ] as [ a6
‘Luhuwgdudwt pwpnuikpp 2301/U°29 X |X X X X |X X |X X
ynpynpwinhy mkuninghwubkpnid
i0S Yhpwnnipjut Upwulnid 2301/U030 X X X
Utd ndjuibiph whwhq 2301/U031 X X X X
Syjuubiph hinwhwnnpnulgnipjut X X
1 gwigkph mktninghwukp 2301/U32
BJuyhtt hpduyh nEjudupnid 2301/U33 X |X X X |X X |X
Ubpkuuwjuljutt ntunignid 2301/U35 |X X X X
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Ubjpntughtt guiigkp | 2ouu3e [x | | | | x| x| [x |
Z6SULNSUYUL YUNNR8UUUU

Ghunnwljuit ubkdhtiwp X X

Uwutughnuljut ypulnhlu X

Uwghuinnpnuwuljui phq X
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«SBNBUYUSYIUYUL ZUUTYU eGP YUAUHUCNRU» OrUSCh
TUUCLEUSLE P LEUMURrrver

1.1602/U01 2. Ounup hkqnt-1 3. 6 §ptinhwn
4. owpwpwljui 4 dwud 5. quu.-0, qnpé.-4, qup.-0
6. 1-ht huwdjuly wobwbughb 7. Unniqupp

8. fwupbpugh tywwnwli £

¢  Yuunwpkjugnpsk] ntuwtnnubph onnup (wq tpku) (Eqynyg
hwnnpyuljgului Jupnympmnibikpp hisyhu dwubwghunnipyub, wiiygbu
£ hunnpnuljgdwt wyp ninpunikpnud,

¢ Iunpugil) dwubwmghnwlwi (kqyh punwwwywnh, pipujubwjui b
nfwpwbwlub jnipuhwwnnipmitittph JEpupbkpyu) ghnbkihpubpp,

¢ Aluwnpl) ghnwjub pubwnp b gpuynp hunnppuljgdu hdnnipniutp,

¢ qupqugul) twutwghnwlwt hwpgkph onipe putwpllnt b pwtwyh&bnt
Jupnnnipniup:

9. Twuptpwugh wjwpwnht ntuwinn ntbwl {huh'

w. vwuliughwnwlmb ghwnkipp b puwgnipini i

1. Yphpwnkny dwutwghnwlwb nkpuntph bpnisntpjut tmupptp
Uninkgnidiikpp (npninnujub, fwiwsnyulul, Ukjiwpubwljui) ghon
puu k] nputg pndutnulnipniut nt jurnigwsdpn,

2. wwpnpnob) dwubwghnwlwl punwwwowph pojnp okpntpp’ npuibg
&oqnphwn gnpswdnipjut tywnwlnpludp,

3. gmgupbkpl] dwubtwghwnnipjut npnpunid onwp (whq kpk) (kqyny
hupunipny wouwwnwp Juwnwpkint uljgpniipibinh hdwgnipynii:

P gupShwul dwulnughuwlwl jupngnipniGakn

4. hpujubwgiut] twutwghnwlwb nkpunbtph hdwuwnuwht, junniguspujht
b nfwljwt yEpnisnipinit b pupguunipni,

5. ubkplhuywguby b Ukjhwpwl) dwutwughnwlut nhuwljbntbp n
thwuwnwpljubp, dbwlbpyb), swpunpk], hhdbwnpl] wbdtwljwt upshpp,
pubiupll), putwyhdl] dwutiwghunwljut hwpgkph wpnh hhpdtwhitinhpubph
2019,

6. gphp b ubpluyugul) vwubwghnwlwh phdwitpny tuukubp/ qklnygutp,
nkdbpunibp, ghnwdnynih phqhutitp wpudwpwinpbi b hunwl
Juinnighiny pwpunpubipp,

7. (ubny puyuyl] b yEkpupununpl] dwubwghnnipjut wntisyny
nuuwpinuntpniiubnh, hwpguqpnygutph dwjuwgpnipniukp b
wnmbuwgpnipnibiibp:




q. pliphwbpulwl/ihnpnuiighip upngnipinibibp
8. wpynitwybwn oqunyt] mbinkjuwnuljut mwuppkp wnpmipbphg (bkpunyug
hunbpubnughy) nkntjunynipnit punbint, pttwgunwpwp yEpnistne
b ukpyuyugubint tywwnwlyny:
Twupbipwugh hwenn wjwpunhtt ntuwinnh ghnbkihputpp b jupnnnipmiaibpp yhunp
E huwdwwywunwujnwubh Lhgqnittph hdwgnipjuty hpugkjnpjut hwdwb]pnyulju
hwdwlyupgh (CEFR-h) B2 dwjuppulht:

10. Ttwupupwugp Awynpmid k Yppuljub Spugph htnbjw yEpgtwpnniuputpn.
Q1. oqgunyknt wutiwghwnuwlju gqpuljuinipinithg
Q5. ywhwwibnt twutwghnwlwb Ephljuyh tnpdbpp

11. Uhpunymd b puuujuindui b ntunidbwuhpntpjut hbnlyuwy dAukpt nu
Ubpnnubpp.

1. gopsuwljut yupwwydnip nuuwpnuh nEjujupnipjudp,
wihwnwlwb b fudpughtt wpjuwinwip,
wihwnwlwi b phuwjhtt ghinwhbnwugnuujut wouwmnwip,
huptunipnybwpjuwinwip,
puttuynp ubplujugnid/ ypkqitnwghw (wthwwnwljw huptnipnyh
twpiugsh hpuljwbwgnid),
gpuynp b pwtwynp uinnignud/ hwpgntd,
7. hpudhduwljuyhtt punhpubph ptbwpynud:

Vi W

o

12. Quuhwwndw dkpnnubpp b swhwhoubpt L.

Twupbpwugp wjwupunynid E unniquppny, npbt ppujubiugynid £ TOEFL
ptunuynpdwit vhongny:

13. Ttwuptpugp punugus Ehinlju) hhdwbwlwb pudhuubphg.

1. S{ju) ninpunh dwubtwghnwlwb (kqgh punwwywowpuyhly, ppujuuljut b
ndwpwbwlui npuhwnlnipniubpp:

2. Uwubwghunuwlu mbipuntph gnpbunwljui ipwhwlnipniup b npuig
hpugnidp onnwp (wtqikpk) 1Eqyny gqpuynp nt putwynp hunnppugdwt
gnpoéplupugnid:

3. Ujuptvhwlwl gpugpnipinit’ ghunwljwi hnyjusdbph n
wpjuwwnnipnittitnh, gpuununipniiubph b wdthnthnudubph, hsybu tub
nkbtipwwnubph, qiinignidutiph, tuukubph pwpunpdw dAukpt nu
uljgpniupubpp:

4. Uwubwghnwljub puwghp inbkpuntph, puuwinumpiniuttnh,
duyliugpnipyniiiiph nuigpuwdp’ npuig pnduinulnipyub Jkpswiniwi,
Jhpupununpnipjut wnwbdbtwhwnlnipnitubpp:
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14. Zhdtwjugpujuinipyubguity.

1. John M.Swales,Christine B. Feak “ English in Today’s Research World” a Writing
Guide. The University of Michigan Press, USA,2003
2. John M Swales and Christine B.Feak “Academic writing for Graduate Students” 2000,

USA

3. Oxford English for Information Technology by Eric H.Glendinning and John MacEwan,
Second Edition.

4.Information Technology. Ter-Sargsyan L. Gplwth yhnwljut nunbuughnulut
hwduwuuwpwh hpuwnwpuljsnipmiu:

1.1602 /M02 2. O 1kqnt-2 3. 3yphghwn
4. owpwpuljui 2 dwud 5. quu.-0, qnpé.-2, qup.-0
6. 2-pn Yhuunfjuly quipburinughis 7. Unniquipp

8. twupbpugh tywwnwlh £

wdpnnowgik] twjunpy Unynih oqunipjudp dtinpppws ghwnkihputpp,
Swinpwugtl) onwp 1kqyh hdwugnipjut unnigdut b guwhwwndw
wuwhwlebpht,

ubpuwjuguby (kqyh hdwgnipjut huwdwbypnyuub swthwthoubpp b
Swlinpugll) phunwynpdwt hhdwbwlwb uyqpniupubtph,
ubpluyuguby (Eqyh phunwuynpdwt hhdtwjwt nwquwdupnipmniup b
dwpunuwqupnipjniip,

9. Twuptipugh wjwpunht ntuwinn ntbwly Yihuh'

w. vwulmghunwlwl ghnkihp o pulwuignipinti

1.

gniguipbipbiy o 1kquh puwgnipyni Uhgwqquiht swhnpnghsubpht
hudwwywwnwupiwt (B2-Cl),

ujupwgpl] vhowqquyhtt phutnuynpdw b guwhwwndwb uygpniputpn b
wwhwbeubpp:

P gnpShulul dwulnughnwlwl Jupnnnienibikn

3.

gnpstwjuinid juunupl] phutnughtt wpjuwnwbpubp® juqudws
hudwbypnyuljut swhwuhpubtph B2-Cl1 dwjwpwliht huwdwywnwupuwt
wpunwhwjnt] dtwubwghnwlw (wunbdhwlwb) ghnbjhputpp gpuynp b
pwtwynp junupny
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q. pliphwbpulwl/ihnpnuiighip upngnipinibibp
5. wpynitwybtn Jhpwunt] hwdwjupgsuyhtt hdnnipmiaubpp

10. Twuptpwugp Abwynpnid E Yppuljut Spugph hbnlyu) ipetwpyniupubpp.

Q1. ogqulint dwubwghunwlju gpujuinipiniihg
Q5. yuhywiknt fwutughnwlwt tphljuygh tnpdtpp

11. Uhpunymd b puuujuindui b ntunidtwuppnipjut hbnlbyuy dbtpt no
Ukpnnubpp.

gnpstwljutt yupwyunip puuwjunuh nEjujupnipiudp,
wihwnwlui b pdpuyghtiwgjuwnuip,

hupunipny wppwnwp,

gpuynp thnpduwlut vhpwqquht punh wighugnid b guwhuwnnud:

W N

12.Qtwhwndwi dkpnnubpp b swthwhoubpt L.

Twuptpwugp wjwpuynid £ uinnniquppny, npt hpwjuwbwgynid £ TOEFL
ptunuynpdwt dhongny:

13. TMwupupugp punjugws k htnlyju) hhdwhwlwh pudhuubphg.

1. owun kqyh hdwgnipjut vhowqquyhtt phutnugnpdui
mipuhwnlnipniutbpp,

2. 1kqyh pdwgnipjut hwiwbypnyuljut swthwihoutpp (CEFR) L
ptunnuynpdwt hhdwbwlwb ujqpniupubpp,

3. 1kqyh ptunnwynpiw hhdbwlwt pwquywpnipmiap b
dwpunuwjupnipjniip,

4. dhowqquyht phuwnbtph (TOEFL, IELTS, ITEP) wnwtduwhwwnlnipmnibukpp:

14. Zhdtwjwigpuljuinipjutguil.
1. Debora Philips “ Longman Preparation Course for the TOEFL IBT” Longman 2007
2. Bruce Rogers “ The Complete Guide for TOEFL IBT Test Preparation”, Thomson
2007
3. Boston Educational Services “Official ITEP Preparation Guide”, Create Space
Independent Publishing Platform 2014
4. ETS “The Official Guide to the TOEFL Testing”, McGraw-Hill Education 2012
5. Pauline Cullen “The Official Cambridge Guide to IELTS”, Cambridge English 2014
Kaplan “IELTS Premier”, Kaplan Publishing 2016
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1. 2301/002 2. GC++1Eqyh ;pugnighs pudhutp 3. 34pknphwn

4. owpwpwlui 2 dud 5. nuu.-2, qnpsé.-0, jup.-0

6. 1-ht Jhuwdjul wobmbnughl 7. Uuwniqupp

8. Twupupwugh tywwnwlji E ntuniguly

o  wjjuukph yipuguljut mhybkph ppujubugdut tywbwlubpp,
e nhtunthy b winwnhy wnihinpdhaup,
¢ hwwunil hpwhdwlubph dpwlynudp:

9. Twuptpwugh wjwpwnht ntuwinn ntbwl fhuh'

w. vwulimghunwlwl ghnkihp I pulwugnipinti

1. hpujwtmguby nfjuiubph JEpugufub inhutp,

2. whpuy k) wpynbwytn Spugptph junnigdwh dhgngubph,
P gnpShwlul dwuliughunwlwl jupngnieiniGikn

3. oqunwugnpsdty Aknp phpwé ghnbijhpubpp hntuwih b puqiduljh ogunugnpésdwt
Spuipgpbip Junniglint hwdwnp:

10. Ywupupugp Abwdnpnud £ jppuljut dpwgph htnlbyjw) JEpgtwpngniupubpn.

1. Ué. punipwugntnt phqubu ninnusnipjudp Spugpujhtt hwdwljwupgtph
Junrnigdwl dkpnnubkpp

2. B5. junmghknt tnp Yhpwunnipmibtitp ipdws phqubu ninpunid
oquuugnpdynn nknkjunjuljut hwdwljupgiph hwdwp

11. Yhpunynud ki nuwuwduindwi b ntuntdbwpnipjut hEnlbyug dikpt nu
Ubpnnubkpp.

1. puuwjununipnitiibp
2. wmnwwnpupttp

12. Gbwhwwndwt dbpnnutpp b swthwithpubpt B

Uwniniquppp whg k jugdnd puludnp hwpgdwi thgngn] hwph wntkyng
wnwewnpuupubph junwpdwb wpyniupubpp:

13. Twuptpugp punljugws khinljw) hhdtwljut pudhutbphg.
e unuwppulub njuyph junnigywbpubinh (wwhni iy, hkpp, gnigul,
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wnwohuyinipinihlbpny hkpe, npninfwi Swin, hash-wnniuwly)
hpujwtwugnid,

e Jdunwiquliuinipnit b wnihunpbhqd,

o  yuwpuwubnphqugyusé dnruljghwtp b nuukp,

¢ hwwunily hpwgh&wyutph dowlnid:

14. Zhdtwjut qpuljuinipju guil.
1. H. M. Deitel, P. J. Dé¢l. C++: How to programPearsorEducation, 9" edition, 2013
2. twuwjunumipiniiubph Wnipbp LEjnpntught mbkupny:

1. 2301/U34 2. Zhnwgnuumpjubl gyutudnpmd b (3. 3 Ypknhn
ubpnnihp

4. owpupulwii2 dund 5. numu.-2, qnpb.-0, jup.-0

6. 1-ht Jhuunfjul wobminughls 7. Uwnniqupp

8. Mwuplpugh tyunwlh b nunidbwuppl] hbnwgninmipyut dkpanitpp hhup
pupniubng  juuwpdnn htnwgqnuumpjut  hpdvwhwpgbpp, juowdupdwi b
wuwbwynpdwt  hdumpmoiiubph . jhpundwdp dbwdnplyp dipnswuljui
dnwskuljtipy:

9. Twuptipugh wjwpwnht ntuwinnb ntbwl {huh'

w. vwuliughwnwlul ghnkipp b puwgnipini i

o yJhpnust) gnnipnil niikgnn dninkgnidubipp hbnwgnunipniip junwpbnt
hudwp b dwntwbiok] npuitg pny ud pph Yngdtpp

Al tpwt)] htlnwgnunipjut ninnnipniup

wwbwynpk) htlnwgnunipniup

wnwudtwgul) Ukpnnubpp, npntp htwpwynp Yihth oqunugnpéty
htwnwgnunipjut hwdwp

nipjugst] mhpnipn, nph hwdwp whwnp Ehinwgnunipjub tnp dbpnn jud
Ubkpnnubp dowldtu

P gnpShulul dwulnughnwlwl Jupnnnienibikn
¢ hpwlwbwgt] htnnngnunipnitutp dwghunpnuwlwb plgnud
¢ hhdtuwynpl) junupus wpuwnwipp

¢ phphwipwub/ihnfjubgkih Jupngnipinibbbp
e Jhkpnisk] tnp wnljw junhpubpp b wpwewplt) nputg hknwgnundw
Enwbwlubp
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10. tuupupugp Abwdnpnud £ jppuljut dpwgph htnlbjw) yEpgtiwpnniuputpn.

1. Q1. ogqnugnpstint mbknkjwnynipjut mupuntuwl wnpniputp (htnkpubn
ntunipulitp, fEjnpntwhtt gqpunuputtp, ghnwjut hnnjusubp b
hwoybwnynipniuubp)

2. Q2. Jbpnisknt nunphptutipp b quwhwnbkint nputg (nisdwt hwdwp
wtthpwdtown nkuniputbpp

3. Q3. unbndwgnpdwpuip Yhpwnkint dknpphipws ghnbjhpubpp b plyu by
tnphpp
4. Q4. wppynitwgbn yubtwynplint nkuniputikpp

5. Q5. yuunpuwuwnbnt qijnignidubp, ubpjuyugubint hblnmwgqnunnipnibttpnh
wnpyniupubpp, yuptnt ghinujub puwbwyt&bp

6. 96. quwhywuknt dwuttmghunwlwu Lphljuyh tnpdtpp

11. Ghpwnynid b puuwdutngdut b ntunidbwnnipjut hbnlbyjuy Abtpt nt
Ubpnnubkpp.

1. npuuwjinumpinibibp
2. wmbwghtt wpuwnwpukp

12. Qtwhwwndwt Ukpnnutpp b swthwihoubph .

Uunmquppp whg k jugdnd pubwdnp hwpgdwi thongny hwph wntkyng
wnwewnpuipubtph junwpdwb wpnniupubpp:

13. Ttwuptpugp punugws k hknlju) hhdtwljut pwdhuubtphg.

¢ Dby Ehbnnwgnunipyniup b bt £ hbnwgnumipjut phdwt qupdinud judp:

e Dby E qpuljuinipjutt phinupynidp b hgnt E nw whpudbown:

e Dbynm L ywibwdnpdwt nt junwjupdwi hdnmpnibtubpp juplnp
htwnwgnunipjut hwdwp:

e Dbyybtu hwdnqyl], np hbnwgnunipmiip juunwpdl b guunowd
dwjupnulny:

14. Zhdtwjul gpuijwinipjut guil.

1. Kumar, R. (2014). Research Methodology: a step-by-step guide for beginners. (4th
edition). Thousand Oaks, CA. Sage Publications.

2. Leedy, Paul D. and Ormrod, Jeanne E.(2006). Practical Research Planning and
Design, 8th Edition. New Jersey: Merrill Prentice Hall.
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1.2301/U003 2.SYjuukiph paquitkiph wwpwunhquubtp 3. 3 jptnhwn

4. owpwpwljui 2 dwud 5. quu.-2, qnpé.-0, qup.-0

6. 1-htt Yhuwdjuly wolubiughb 7. Uunniqupp

8. Ywuplpwgh tyyunwlh
¢ ubdwbwnhluljut ndjujukph dnpkjubph ntumdbwuhpnipintap,

¢ Jhuwljunrmiguspuyht njujubph Unpbjubph ntunidtwuppnipnip,

e Optiunughl b opjjinu nkjughnuwnyjuutph dnpbjutph
niunidtwuhpnipniip:

9. Twunptpwugh wjwpwnht ntuwbnnb ntbwl Yhuh'

w. dwulnughnmlub ghnkipp b puwgnipinii
1. quwhwwnt] ndjuukph Ynugbynniwy dnnbjubp,
2. plunplk) Ynbughywnniug dnghjht wpbkldun wdjugubph dnpby,

3. nhwnwpljby njjubkph Yntgbyunniwg unglihg ntyh $hqhljulub unyly
wpunuyuwnlipdwh jurnigdwt hwpgbp:

P gupShwul dwulnughuwlwl jupngnipniGakn

1. jupmgh] wnwpluwjulwb mhpnyph §nugbuynniw) dnnbp,

2. hpujwbuwgul] wprnwywnlipnd Ynughuynniwy dnpbihg nbyh $hghjuljui
unphy,

3. unknsh) opjkljunuyghly, opjijinu-nkjmghnt b XML wdjuubph puqutbn:

q. pinhwbpulul/ihnpruiighip Jupnynipinibibp
1. Juwnwplk] hbnwgnunulwubh wojpwnwipyniighuyinniw) myjuukph puqutph
phwqujunnud,

2. dwubwlgl) Yhuwlunniguspuyjhtt b opjjnukpht Ynndunpnosdus
wnjuutiph puquubkph Jhpwnnipniubph dowljdwt woppwnwtptbphi:

10. Ttwuptpugp Abwynpnud £ jppuljut pwgph htnlbjw) yEpgtwpnniuputpn.

1. U2, inuuwpwikint njuibph gquhywidwt b gquownywinipjut hhdtwpunp
uljgpniuptbipp

— 88 —




2. Pl punpbmt b juemgbnt wpynmibwdbn - wignphpdutp ot wdjujubkph
wwhwwidwb Unpkjubp
3. @3. unbknswgnpswpwp Jhpwnkint dknpphpwé ghwnbjhpubpnp b pujuy bty unpkpp

11. Yhpwnynid b puuwduingdut b ntunidbwnnipjut hbnlbyjuy Abtpt nt
Ukpnnubpp.
1. npuuwjununipinibbp,

. wnwewnpuupukp,

. niumlbwljw bwjuwgshp,

. pupwghly puinipniubp,

2
3
4. lunphppuwnymipiniikp,
5
6. uwnniqupp:

12. Qtwhwwndwt Ukpnnutpp b swthwthpubph .

Uunmquppp whg k jugdnd pubwudnp hwpgdwi thgngny hwph wntkyng
wnwewnpuuptubph junwpdw wpyniupubpp:

13. Ytwupupwugn punugus b htnbyuw) hhpdtwlwh pudhuubphg.

Enipnit - Juwy ungl) (ER).  puwnunphsubpp, twhwgsdwt ulqpniupubpp,
nwhdwbwthwlnudutph dnpbjwynpnudp, Entpemibutph poyp puqunmipniutp: UML
- n nputu opjtjnuyhtnyjuiutnh puwquubtph dnpbjwynpdwi (kqne: Opjkljnutiph
vwhdwbdwb {kgnt (ODL). ODMG - h unwbnupup: Opjkjunw- nkjjughnt
njujutph  dnphk: Uugnid ER - qdwwwwnlbkpubphg b opljuiwghtt ujubkdwbtphg
nhjjughnt upjubdwibph:Yhuwjuenigyuspuyhtt ndjujubph tkpuyugnudp: XML
ujuubph dnpkp: Utgnid nhpjughnt ujubdwtiphg XML - ujubdwibph:

14. Zhdtwjut qpuijwinipjut guil.

1. H. Garcia-Molina, J. Ullman, J. Widom, Database Systems: The Complete Book,
Prentice Hall, USA, 2009.

2. http://infolab.stanford.edu/db pages/classes.html
3. Twuwpinumpiniuubph ynipbpp BEjunpnuwghtt mbkupny:

1. 2301/U04 2. Optjunuyht Ynnlunpnodundp 3. 6lptghwn
Ytpnisnipinit b btwhiugénid

4. owpwpuwlwui 4 dud 5. nuu.-4, gnpd.-0, uip.-0
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http://infolab.stanford.edu/db_pages/classes.html

6. 1-ht Yhuwdjuly 7. Bopuhwlhs qowhwnmum] nuupbpug
wplitiught (2 ppwughy b 1 Eqpuithwlhs putinipiniis)

8. Twupupwugh tywwnwlji E ntuminnhtt Swinpugtb]

¢ optijunuyht Ynnudunpnrdudp JEpnidnipjut b bwppwgsdwt dkpnnutpht,
e  twpiwgsdwb mhwyuwjht punhpubph (nisnidubphi:

9. Ttwupupwugh wjwpwnht ntuwbnnt nibwy Yihth®

w. dwuliwghnwlul ghnkihp b puwgnipinil
1. uwhdwtl] wnwupuyuljut mhpnyph hwuljugnipniuubph
hudwywwnwuhiwing Spugpuyht nuukp,
2. Yupmghk] spugpuihl nuubph wdnuubph (opykljnikph) gnpswlgnipyni ik’
wnlu fuunhpubpn (nwstnt hwdwnp,
P gnpShwlul dwuliughwnwlwl JupngnieiniGikn
3. oqurugnpst) Unphjuynpdwi UML (Eqnit dbpnwsnipjut b iwpuwugsdw
wpniupubpp tkpyuyugubint hwdwnp,
4. Jhpwnt] twpwgddwb owpnuubpp npulpjuwy twwgduwhtt  nsnudubp
unnwiwnt hwdwp,
q. phnhwbpululy/ihnpruiglih Jupngnipmnibibn
1. 4ipnist) wnlju punghpubpp b wopwewpll) npuitg nisdwt bpwbwlubp:

10. Ywupupugp Abwdnpnud £ jppuwljut pwgph htnlbyjw) JEpgtwpnniupubpn.
1. Ul. punipwgptint wignphpdubtph, wjjuutph Ungljubph b hwoynnuljut
hudwlwupgbph Ytpnisnipjui b twuwgsdw nbuwljut hhuntuputpp
2. U3. punmipwgpbint pupjudws dhowjuyptpmid ypngbhutbiph btwhiwugsdwb b

hpwljuwtwgdw uljqpniuputpp

3. U6. punipwgntint phqubu ninnudnipjudp spuqpuhtt hwdwlwupgbph
Jupnigdwt dkpngubkpp

4. R2. unbindkint nhtwdhly Web Lotip

5. £5. junnigkint tnp Yhpwnnipniuubp npjuws phqubu npnpuinid oqgunuugnpéynn
nbnjunduljut hwdwlwupgiph hwdwp

6. Q2. Jtpnisknt puunhpubipp b quwhwwnbint npubg (nisdw hwdwp
wthpwdtown nkunipubpp

7. Q3. unbknéwgnpéwpwn Jhpwntknt dknppipws ghnbkihpukpp b puyuy bty tnpbpp
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11. Yhpunynud ki nwuwduwindut b ntuntdbwpnipjut hEnlbyjug dbikpt nt
Ukpnnubpp.

1. puuwinumpnittbp

2. wnwownpuupubp

3. tmawgstn

12. Qtwhwwndwb Ukpnnutpp b swthwithpubph b

1. 1-hu pupwghl putimpniup gowhwnynid L ntuwbtnnh qpuynp wyhiunwuph
hhdwb Jpu’ 5 vhwynp wow]bjugniyh wpdtpny:

2. 2-py pupwghl puunipmniip quuwhwwnynd £ ntuwbinnh gqpudnp wpuwnwph
hhdwb Jpu’ 5 vhwynp woun]bjugniyh wpdtpnd:

3. Bqputhwljhs pliimpjniut whglugynid E putwynp hupgdwb dhengny' 10
dhwynp wpwykjugny wpdtpny: Gaputhwphs putnipjut gowhwnwljuinid
hwoyh tu wntynid wnwownpuipbnh juwnwpdw wpnyniupttpp:

13. twuptpugp punjugws khtnlju) hhdtwljut pwdhuubtphg.

A Spugpuyhtt hwdwupghph dpwldwt ntih$hjugyws wpngku (Unified
Process)

A Unpkjuynpuwb niihhjugdus (kqni (Unified Modeling Language),

A optjuintikph Uhol wupunuwljwinipjnibitkph puopadwt hhdwpup
uljqpniuplitip,

A twpwugsdwil pwipinitikp (Design Patterns),

A twpwugdught nusnidubp nhyuyht pinhpubph usdw hwdwp (wpnwphi
hwdwlupgtph htwn gnpswlgnipnil, nmwpwnbtuwl pwquuyu-
npoipnibuibnh wowlgnid, gpuphljulus wwwnnithwuubph inpugnud, (nljuy
Swnwynipniuubph dhongny wpnwphtt Swnwynipniuubph odwinulnud,
Urnulut wuwhywidwl tupwlju opjtjnniknh wewlgnid):

14. Zhdtwjut qpuijwinipju guil.

1. Twuwjunumpiniibph Wynipbp HEnpntught inkupny
2. Craig Larman. Applying UML and Patterns: An Introduction to Object Oriented
Analysis and Design and Iterative Developmefite@ition.Prentice Hall, 2005

3. G. Booch, R. Maksimchuk, M. Engle, B. Young, J. Conallen. K. Houston. Object
oriented Analysis and Design with Applicatioff, &ition Prentice Hall, 2007

4. Alan Shalloway, James R. Trott: Design Patterns Explained: A new Perspective g
ObjectOriented Design2™ edtion, Addison-Wesley, 2005
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1.2301/U005 2. SYjuutph puquutph hwdwljwupqtph 3. 6 Yntnhwn

hhdtiwhwipgln
4. owpwpwljui 4 dwud 5. nuu.-4, qnpé.-0, (up.-0
6. 1-htt Yhuwdjuly wolubiughb 7. Bqpuuihwlyjhy guuwhwinnidnyg nuupipwg (2
pupwghl b 1 kqputhuiljhs piinipindiy)

8. fwupbpugh tywwnwli £
¢ nhjjughnt nyjujutph Unpkh pnpugus ntuntdbwuhpnipinip,

¢ nhjjughntt hwbpwhwyyh b hwpdh junpugdus ntunidiwuhpnipiniup

¢ hupgmuubph mpudwpwbwlulb (kqniubkph  nrunidbwuhpnipemiip,

¢ SQL 1kqyh jnpugyws ntunidiwuhpnipniiup:

9. Twunptpwugh wjwpwnht ntuwbnnt ntbwl §huh'

w. vwulimghunwlwl ghnkihp o pulugnipinii
1. puwnpk] wnupuyulwt nhpnypht wpkjwn $npdwihqd” junnighny
hwdwp nhjughnt njujubph puquubkph wpynitwybn ujubkdwtp,

2. nhuwplbk] hwipwhwyyuljut wpnwhwjnmpmniuibph oywmhdhqughnt
futighpltp,
3. quwhwwnk] nkjjughnt twhiwgstpl SQL- dpwgphp:

P gnpShwful dwulnughnwlwl Jupnnniemniiikn
1. Jupmgh) nkjjughnt ndjujukph puquubkph twhiwgstp,
2. hpwljwbwgul) pupy SQL- hwipgnidukp,
3. nhunwplt] wpynibwdbn wdjuiibph puqutkph ujpkdwikp:

q. phphwhpuwlwi/thnpnubiglkip Jupnynipinibikp
1. Juwnwpl] hbnwgnuulwuh wphwwnwtp nhjughnt wupwnhguh opowbwlnid,

2. dwubwlghl] nbjughnt Yhpwrnipniutbnh dowldwt b ppujubugdut
wpumwnwbpubpht:

10. Ttwuptpugp Abwynpnid £ jppuljut pwgph htnlbjw) yEpgtwpnniupubpn.

1. Ul. pumpwgpbimt wjgnphpdubkph, wjjujubph dnphjubph b hwynqujui
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hwdwlupgbph bEpnisnipjut b twpwugsdwt mbkuwu hhuntupubpp

2. U2. jnruwpwikint nfjujubnh ywhywidwit b quwywnywinipjut hhdtwpup
uljgpniupubipp

3. Fl. puwnplnt b Jupnighnt wppynibugbn - wgnphpdutp nt wdjubkph
wwhwwidwb Unykjubp

4. Q3. unbkndwgnpdwpwp Jhpunkint dknppipwé ghnbkhpubpp b puyuyly unpbpp

11. Yhpunynud ki nwuwduwindui b ntuntdbwpnipjut hEnlbyjw) dbikpt nt
Ubpnnubkpp.

1. yuuwjunumpiniinkp,
. wnwewnpupltp,
. nuunidbwlub twpuwgstp,

2
3
4. Junphpyuwwnynipniuikp,
5. pupwghl] putinipjniukp,
6

. Eqputhwuljhs putinipniic

12. Qwhwwndwt dkpnngubpp b swthwithpubpt B

1. 1-ht pupwughl putnipmiup guwhwwnynid £ ntuwiinnh gpudnp wpuwwnwiiph
(pEdtpun) hhdwh Jpu 5 Uhwynp wnwybpugniyh wpdbpny:

2. 2-py pupwghl putnipmniut wigugynud E puwbtwynp hwpgdudp b quuwhwwngnid
E 5 Yhwynp wnwytjugniyt wpdtpny:

3. Bqputhwljhs pliimpjniut whglugynud E putwynp hupgdwb dhengny' 10
dhwynp wowybjugnyt wpdtpny:

13. Ytwupupwugp punugus b hknbyu) hhdtwlwh pmdhuubphg.

NtEjughnt Unnbkih $npdwy hhdptpp: rhjughnt ndjuubkph puqutph twhwugsdw
nmbumipnit. dnmiujghntwy  Yuwpduénipitubp, unpdw)  Alubkp:  [Phjughnt
hwiupwhwohy: 0OhEwghnt hwohy: [Fhwughnt hwbpwhwyyh U  hwoyh
huwdwpdtpmipmiip: Spudwpwbwlwb hwpgnidutph Datalog (kqni:  [Fhjjughnt
hwipwhwoyh Unpbjwynpnudp Datalog — h dhongny: SYjujutph puquubkph SQL
1kqnt.  hwpgnudubp, wfjujutph  wwhdwinudp, Jhpuniw]  wpnuuwlukp,
nwhdwbwthwlnidutp b wphgbpubp, hwdwljupquihtt wuykunukpp:

14. Zhdtwwb gpuljuwinipjut guil.

1. H. Garcia-Molina, J. Ullman, J. Widom, Database Systems: The Complete Book,
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2.

Prentice Hall, USA, 2009.
http://infolab.stanford.edu/db pages/classes.html
Twuwununipnitiibph Wniptpp fEjupntwht mkupny:

1. 2301/U12 2. Cunhwinip $hrmtutiip 3. 3 ypknhwn

4. owpupwljwi 2 dud 5. nuu.-2, qnpé.-0, jwp.-0

6. 2-nn Yhuwdjwly qupbubught 7. Unwug pup. guwhwwn. nuupbpwug
(1 Ggpuuthwljhs puinieyniiy)

8. Ywupbpugh tywwnwli £

Muutnnh dnwn dbwnpt] phttwtumut onijwbkph (Yuuyhwwh, thnnp,

wpdmipught b wmswhgyu) wpdbpnpbph ontjuibph) hnpjuydusnipjut b
gnpoénttbnipjut JEpupkpu) ghwnbkihpubph hwdwlwpg:

9. Twunptpwugh wjwpwnht ntuwbnnb ntbwl Yhuh'

w. dwulnughnmlub ghnkipp b puwgnipinii

NIl

Ybpnist) dhtwbiuwljw onijutttiph gnpéniutinipiniup

hpuwlwtwgub] wpdtpnptph Ejudnwpkpnipjut b wpdtph hwyduply
Juyugubty $htwbuwlu npnonidukp

Alunply oyyinhuw) wnpwdpty b hwoyt) wnpundbjuyht nhuljp

dhuwtiuwljut gpdwljhgutinh dhongny quuhwnty juquulbpynipniuutph
gnpéniubinipniup

P gnpSlhwlul dwuliughunwlwl jupngnient Gbkn

1.
2.

quwhwwnt) ukipgpnidwghtt Spugpbph wpynibwd bnnemiap

hpuwwiwgubk] nmwppkp mbuwlh quplbph hwdbdwnwlwi Jipnidnipnt,
husytiu bl wyy Jupltiph hwdwp juqudt] dupdwb wnnruwlubp

npnoky wpdbpnpbph wpdtpp b Buwdwnwpkpnipniup

qguwhwwnt] ubpppnudwihtt wnpudbih nhulp b ptuplk] wpynibwybn
wnpunpkip

guwhwwnt; U  dbpmnusl]  Juquulibpwnipmitubph  gonpéniubnipjut
wprynibwybnnipniup

q. phphwipwlwb/ihnpubgkih Jupnnnipniibkn

1.

2.

Jhpwntk] dhtwbubbph hhdbwlwb ulqpnitpubpp Ynulhpbn pubunhpubph
nisdw dudwbiuy

Uowl ki b Jlipnist] thwuwnbp b hknbinipniutbp wibk
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http://infolab.stanford.edu/db_pages/classes.html

10. tuupupugp Abwdnpnud £ jppuljut dpwgph htnlbjw) yEpgtiwpnniuputpn.

1. U5. wupqupwkint mbtntumghunwljut Ungkjubpp, bhtwbivwlut
gnpdwnunipniubpp b Enpnuught phqubup

1. 4. wmubnt wnwewplutkp wnydju) npnpnh wppwnwbpubpp
wpnitbwyknnipniip pupdpugubint yepupbpug

2.92. 4pnisknt mughpubpp b guwhwwnbint npputg nsdwt hwdwp wthpwudbon
nkunipuitkpp

3.925. wuwnpwuwnknt qeynignidubp, ubpujugubint hbnmwgnunnipniuttph
wpyniupubpp, Jupbknt ghnujut puwbwyb&bp

11. Yhpunynud ki nwuwduindwi b ntuntdbwnmpjut hbnlbyuy dbkpt nu
Ubpnnubpp.

1. nwuwjununipjniip
2. wthwunwlwb wyuwnwtpubp
3.  huughputph dbwlbipwnid b nisnid

12. Gwhwwndwt dbkpnngubpp b suthwithpubpt B

Bqpuithwljhs pliimpyniut whgugynid  putwynp hupgdwb dhengny' 20
dhwynp wnwykjwugnij mpdtpny:

13. twuptpugp punugws k htnlbjw) hhdtwljwb pudhuubphg.

Pwdht 1 - Shwtwbuwljut dwptdwnhlu,

Pwidht 2 - Updtpnptp b wpdbpnpebph ontu,

Pwidhti 3 - (Fhuly b Ejudnwpkpnipini,

Pwidht 4 - Yuquulbpynipyniuttnh gnpénititnipjub Epnidnipniu:

14. Zhdtwjut qpuijwinipjut guil.
1. 2.9 Utwgwljuywb, <E Uwhwluwt «dhutwbubbph Juewjupdui
hhuntuputipy, niuntdbwdbpnyuljut dkntwply, Gphwt «UUNPY» 2016
2. CruBer Pocc, Posugmonsd Becrepbunz, Bpagdbopn Dxopmar “OcHoBsI
KOPIIOPOTIDKHBIX (PUHAHCOB”
Puvapg Bpeitnu, Crioapr Maitepc “TIpuHIUIBI KOPIIOPOTUBHBIX (PUHAHCOB”
V. llapn UuBectnuuu. M., Uudpa-M, 1996.
Crosinosa E. C. ®unancossriit menemxment, M. [TepcrexTusa, 1998.
T'ananosa B.A., bacosa A.V. Psisoxk nennsix 6ymar, M., @uHaHachl 1 CTaTUCTHKA.
Robert C.Higgins “Analysis for Financial Management
«Updtpnptph onitjuyh dwuhb» 22 opkitip:
«Pudubnhpuljui pulyjpnipnibubph dwuhb» 22 opkp:

W XN W
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1. 2301/U13 2.Upgujgmpjut nEjujupdwi b pwhwiundubphg | 3. 3 Ypkinhwn
htun JEpuljwiqudui ppuljwiugnidp
njjuukph puquubkph hwdwljupgbpnud

4.owpupuljub 2 dud 5. quu.-2, qnpé.-0, jup.-0
6. 2-pn Yhuunfjuy quipbiuinughis 7. Unwtg pup. ghwhuwn. quupupug (1
Eqpuithuiljhy pliinipini i)

8. Ywupbpugh tywwnwli £

e putplb njujubph puquubph hwdwlwupgbiph wpununpnnujuinipyut b
hntuwhnipinit hhdbwhwpgtpp

¢ niundbwuhpl] mpuquijnitph wmtunipmniup

¢ huwulwbw) Upgulgnipjut nEjudupdwt ppujutugdut tpubwlukpp
wnjuutiph puquubkph hwdwljupgbpnid:

o  munidtwuhpb] prwthwinidubphg hbnn yEkpujuiqudw hpuwljwbwugnidp
wnyjuubph puquibkph hwdwljupgbpnid

9. Twuplpwgh wjwupwnht ntuwbinn niiwly Yhh'

w. vwulmghunwlwl ghnkihp o pulwugnipinti
1. htunwqnub] ndjuubph puquubkph hwdwljupgbph dpguljgnipjut htin
Yuugfws wpnpikdutpp

2. QJunnigk] hwpgnidubph qniquhbn junwupdwt yjwbwynphsibp (scheduler)

3. hhwnwgnub] ndjuutph puqutph hwdwlwpgbph hntuw hnipjut
wpnp kukpp

P gnpShwlul dwulnughnwlwl Jupnnniyenibikn

4. Yupquynpk] wfjuutkph puqukph hwdwlwupgph dpgulgnipju
njwdupnidp

5.  nhEijujupt] hwupgmdubph qniquhbtn juwnwpnudp
6. twpuwgshk) nyjuubnh puqutph ykpujuiqudwi ujwmbn

q. phphwhpuwlwi/thnpnubglip Jupnynipinibikp
7. Jbpnisk] wnw junghpubpp b quwhwink) nputg (nisdwt hwdwp withpudtown
nkunipubpp

10. Ytwuptpwgp Abudnpnid E jppwlwb spwgph hknbjuy Jkpetmpmyniupubpp.
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Ul. punmipwqgpbint wygqnphpdubph, wdjujukph dnphjubph U hwyynnuljut
hudwlwupgbph 4Epnisnipjui b twhuwugsdwt nbuwljut hhuntupubpp

U2, inuupwikint ndjujubph quhywidwt b quynyguiunmpjui hhdtwpup
uyqpnitiptikpp

U3. punipwgpbint puphiqus dhowduypbpmd wpnghutbph twpwgsdwt b
hpuywtwgdwt uljgpniuputinp

P1. puwnpknt b juemighnt wppynibwdbn wignphpdubp - wdjuutph
wuwhywidwb dnnbjubkp

B5. Jwnmghnt unp Yhpwenipnibttp tipgws phqubu ninpunid oquugnpéyny
nbnbjunjuljut hwdwjupgtph hudwp

11. Ghpwnynid b puuwdutngdwt b ntunidbwnnipjut hbnlbyju) Abtpt nt
Ukpnnubpp.

1. puuwununipniinbp

2. jupnpwnnp wphtwnwpbp
3. udpuyhtt twpawghs

12. Qvwhwwndwt dbpnnutpp b swthwithpubpt B

Bqputhwljhs pliimpyntut whgugynid E pubu]np hwpgdwb dhengnt 20 thundnp
wnwybkjugniy wpdtpny:

13. twuptpugp punugws k hknlju) hhdtwljut pudhuubtphg.

e  Upgulgmpjul ntjudupdwb b pwthwinidutphg hbnn yepujubqudwi
hhdtwhwpgtp

e Spuwqulunibkph nkunipni

e Bplnt thnyny thuljuipnudp (locking) oqguuqnpénn wjwwynnhs :

¢  Upgulgmpjut nkijwudupnidp SQL 1kqyh Uhongny:

e Upgulygnpjub nkjujupnudp puphijud wnfjutph puquitkph
hwdwljupgbpnid:

o Syjwjubph puquubkph hudwlwupgbpnid puthwinidubph hhdtwlut
nuukpp:

¢ Uhunbtduwht puhwiunidubphg hbnn JEkpuljubqunid:

e Squyukph Yphsubph puthwinidubtphg htnn JEkpuljuigunid:

e  Jhpuwjwiqumu puphujws hwdwljupgbpnid: Gplnt thnyny wdpwlynud:

o SYjujubtiph ntuhjughu:

14. Zhdtuwljwb gpuljutnipjut guil.
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Principles of Transaction Processing, Second Edition by Philip A. Bernstein, Eric
Newcome, Morgan Kaufmann, 2009, ISBN: 978-1558606234

2. Concurrency Control and Recovery in Database Systems by Bernstein,
Hadzilacos, and Goodman, Addison-Wesley,1987.ISBN: 0-201-10715-5
3.  Transaction Processing: Concepts and Techniques by Jim Gray, Andreas Reuter
1002 pages; Publisher: Morgan Kaufmann;1st edition (1993) ISBN:1-55860-190-2
4.  Transactional Information Systems: Theory, Algorithms, and the Practice of
Concurrency Control and Recovery Gerhard Weikum, Gottfried Vossen The
Morgan Kaufmann Series in Data Management Systems, Jim Gray, Series Editor
May 2001, 944 pages, ISBN 1-55860-508-8
5. Twuwjununipnibibiph mbkpunbp® fEjupntuugh Yphsny:
1. 2301/U14 2. Web u unpuy jhpunmpjnitithph 3. 6 Yptknhwn
whwugdnid b dpwlnid
4 . owipupumi 4 dund 5. nuu.-4, qnpé.-0, (up.-0
6. 2-nn Yhuundjwly quplubught 7. Goputhwljhs quuwhwinmuny] nuupbupwg
(2 pupwghl b 1 kgpuithwlhy piimpynit)
8. Tuwuptpwugh tyuunwlh |

Nuuwunnubiphtt npudwnpk; Web U dnpwy) dpuqpuyhtt hwdwlwpgbph
twpwgsdwtt b dowldwt htnn juwdws htnwgnuuljub, hpuduyui,
unghwjulwb, Ephjujut bt dwubwghnwlwt  hhdtwpbnghpubph
JEpupkpu) dwtpudwut ghnbkihp b hdugnipinil, husybu twb gnpstwljub
hunmpibtbp gpubtg twhwgsdwl, dpwluwi wwppkp dnnkgnudubph,
Yhpwnnipju, wylwnwiph, widunwbgnipjul, wpnwunpnqujuingeu,
dwupnwpuyjuntpiul, dyntunipjut b vywuwpldw JEpupbpyuy:

9. Twuptipugh wjwpnht ntuwbnn nibiwl Yhuh'

w. dwulnughwnwlwi ghnbipp o puwgnipinti

1.

hhutwynnply b nwuwunpgl) mdjwiukpnh puqutph b gmbgujht
Yhpwnnipniutiiph unbnddwb wyhtwwnwupukpn,

ujupwqgpl] tnp fhpwnnipniuttp npdws phqubu njnpuinid oquuugnpédynn
nbnbjunjuljut hwdwljupgiph hwdwp,

ghnulgl] wohiwwnwuph pupdp wpynibwdbnmpniup’ phuh winud jud
ntyufwp (hukndy,
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P gnpShwlul dwulmghunwlwl JupngnieiniGikn

4.
5.

twpwgst] b gnpstwjutinid hpujuuguty Web botip,

Jhpuntk) wjuubnh yuhywidwt b yuowywdusnipju hhdtwpwp
uyqpnitiptitpp,

oqunugnnst] hinwhwnnpnuljgnipjut b Web-inkuninghwubpp,

oqunugnnédt] phqubu Ynnudunpnoywénipinit niibkgnn Spwugpuyht
hudwlwupgbph jurmgdwt Ukpnpuputinipniup,

Jhpunt] ninkjunjulut hwdwlwupgtph oginugnpédwin b junnigdwu
wntsynn hpwjwluwi b Ephjuyub inpdtpp,

q. phphwhpuwlwi/thnpnubiglip Jupnpnipinibikp

9.

10.
11.

Ybpnist] wnuw pughpttpp b wnwewplt) npputg wpnynibwydbn (nisdwt
Enwtwyubp,

unbnéwgnpswpwp Yhpwnk nitkgus ghnkihpubpp,
wpnnitbwybnnpkt ypuwbwynpl) dudwbwy nt wyp phunipukpp:

10. Mmupupugp Abwdnpnud £ jppuljut dpwgph htnlbyjw) JEpgtwpnniupubpn.

1.
2.

U4. dktwpwiknt hinwhwnnppulgnipjui b Web-nnkjuininghwuttpp

P2, unbndtnt nhtundhl Web tobip

£4. wuknt wmnwewpljukp ndju njnpnh wouwwnwpubtph
wpynibwybnmipiniup pupdpugubing yEpupbpyug

P5. junmighnt tnp Jhpwnnipmniutitp nuipgws phqubu ninpunid
oquuuugnpsynn nknkjunjulijut hwdwjupgtph hwdwp

P6. npulinplnt woiunwiiph pupdp wpynibu]knnpni b npubu udph
wlnud

Q1. ogqunuugnpdtnt mbnkjunynipjut mupunbuwl wgpmnipubp
(htnbputwn nkuniputp, bEjunpnuught gpunupwttp, ghnujut
hnnusttp b hwpdtwnynipniuubp)

Q2. 4tpniskint fnunhpubpp b gqowhwwnbint gpubg nsdwt hwdwp
wthpwdtown nkunipubpp

Q3. unbndwgnpswpwp Yhpwnkint dknppipws ghnbjhpubpp b pluygly
unpkpp
Q6. yuwhwwubnt dwutwghwnwlwb Ephljuyh tnpdtpp

11. Yhpwnyniud kb puuwdutndut b ntunidbwnnipjut hbnlbjuy Abtpt nu
Ubkpnnubpp.
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l.nwuwjununipjniiitp,
2. wnwownpuipubp b ntuntdtwljut twhiwgstp,
3.jupnpuinnp wpuwnwbptibip:

12. Qtwhwwndwt Ukpnnutpp b swthwthpubph b

1. 1-ht pipwghly putunipmniiup gowhwwnynid E ntuwiinnh gpuynp
wohiwnwbiph hhtwi Jpu’ 5 dhwynp wnwykjugny wpdbpny,

2. 2-py pupwghl putnipmiup quuhwnynd £ ntuwbinnh qpudnp wouwnwiph
hhdwh Jpu’ 5 vhwynp woun]bjugnyyh wpdtpny,

3. kqpuithwljhy phtinpiniih whgiugynid E pubu]np hwpgdwb dhengny' 10
dhwnp wpwybjugnijt wpdtpny: BEqputhwphs ptuuntpjut guuwhwnwlwind
hwoyh tu wntynid wnwewnpuiputp b ntumdtwlwb twpiwgstph
Juwnwupdw wpnyniupubpp:

13. twuptpugp punjugws khinlju) hhdtwljut pwdhuutphg.
e Web Jhpwnmpniuubpnh hhuntupukp,
e Web wpdwbwqpnipniuutp, ghttwdhly yuyptph dowlynid,
e optijuuyht Unpbih hhtpwphwt (wunhdwbuljupgnudp), DOM
Junnigudpubp,

e Web yjuwndnpdutp, Web Jhpunmpniutiph dowljdwu vhongutp b
huwnbputn mkjuunnghwitp, jhpuenipmniuutph dywljdw
Unnwplyndutipp b gnpshpubipp,

e  wjujutph puqubph Yhpwnnipnibp, nfjuutph puqukph
hunbpdtjuubph ophtiwyutkp,

o nyujubph dowuljdwdp Web juyptinh twhiugsdw b hpuwbhwgdwi
spugpuyht dhenguibp,

¢ pwquuwhnupwjunipnil, uhthupntthqughw, guiguyhtt juwwlguwénipntl,

e Uniyunhutinhw Web b Jhpwpnipniuubph ukpybpukp,
hupdwpynnujuinipmnit b hwuwbbihnipmnil, guiguht pnpnibwlnipjut
wpnpdukp,

e Web swnuynipiniubp, Web Juyptph dAbwynpdwt jpugnighs Uhongubp,

e Unpynpwunhy (Enterprise Edition) hpwnnipjniuttnh
Swpunupuybnnipintl, wijunwbgnipmni:

14. Zhdtwjul gpuijwinipjut guil.
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1. The Art of Scalability: Scalable Web Architecture, Processes, and Organizations
for the Modern Enterprise, Second Edition by Michael T. Fisher, Martin L.
Abbott; Publisher: Addison-Wesley Professional; 2015; 624 pages

2. Programming Collective Intelligence: Building Smart Web 2.0 Applications by
Toby Segaran; Publisher: O'Reilly Media; 2007; 368 pages

3. Architecting High Performing, Scalable and Available Enterprise Web
Applications By Shailesh Kumar Shivakumar; Publisher: Elsevier/Morgan
Kaufmann; 2014; 288 pages

4. HTMLS5: Designing Rich Internet Applications (Visualizing the Web) by Matthew
David; Focal Press 2 edition, 2012; 304 pages;

5. PHP and MySQL Web Development (5th Edition) (Developer's Library) by Luke
Welling and Laura Thomson; 2016, 688 pages

6.  Developing Responsive Web Applications with AJAX and jQuery By Sandeep
Kumar Patel; Publisher: Packt Publishing; 2014

7.  SPA Design and Architecture: Understanding Single Page Web Applications
by Emmit Scott; 2015; 275 pages

8.  Angular]JS: Maintaining Web Applications By Rodrigo Branas, Chandermani,
Matt Frisbie, Amos Q. Haviv; Publisher: Packt Publishing; 2016

9.  Security Strategies In Web Applications And Social Networking (Jones & Bartlett
Learning Information Systems Security... by Mike Harwood; 2010; 406 pages

10. “Twuwpnunipmnibubph  wnbkpunbp'  HEyupntughtt Yphsnd b wngubg

EEyunntwght nhuniputibp:

1. 2301/U15 2. Zpduwpuwp wignppputp 3.  64ptnhn

4. owpwpuwlui 4 dud 5. nuwu.-4, gnpé.-0, jup.-0

6. 2-pn Yhuudjul 7. Goputhwlhs gowhwnmung nuupbpug
quptwbught (2 puipughly b 1 Gqpuithwljhy putinipinil)

8. Twunptpwgh tywwnwl E ntuntdbwuhply

e wjyutkph Upwljdw puuwlwb wignphpdubpp,
e wjgqnphpdubph JEpnisnipjwt tnutwlubkpp,
e wjgnphpdubph jupnigdwb nuquudupnipmiubbpn:

9. Ttwupupwugh wjwpwnht ntuwbnnt nitbwy Yihtth'
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https://www.amazon.com/Luke-Welling/e/B001IGHRRY/ref=sr_ntt_srch_lnk_84?qid=1486195339&sr=1-84
https://www.amazon.com/Luke-Welling/e/B001IGHRRY/ref=sr_ntt_srch_lnk_84?qid=1486195339&sr=1-84
https://www.amazon.com/Laura-Thomson/e/B001IGJV0A/ref=sr_ntt_srch_lnk_84?qid=1486195339&sr=1-84
https://www.amazon.com/Mike-Harwood/e/B001IYX5J0/ref=sr_ntt_srch_lnk_36?qid=1486195023&sr=1-36

w. dwuliighwnwlul ghnkihp b puwgnipmnti
1.  wbpkljugdws 1huk) mdjuykph dowuljdwt guuwljut wignphpdubphg,
2. mhpuy k) wgnphpdubph yEpnusnipjut b twhwgsdwt hhuniupubpht,
P gnpShwlwl dwulimghunwlwl JupngnieiniGikn
1.  pbupb] wolw hugph nsdwt wpynibwytn wignphpd,
2. hhdtwynpk] wignphpuh Lonnipniap,

3. quuhwunt] wignphpdh wojuwwnwiph hwdwp wthpwdbyn nkuniputpp
(dudwiwly, hhonnnipni b wy ),

4. oquuugnpédt] wgnphpdubph junnigdwb nwpuntuwl nwquuyupnipniuikp,

q. pliphwbpulul/ihnpnuiighip upngnipinibibp
1. 4pnist) wnw pughpubpp b wopwewplt) npuitg nsdwt tnwbwlubp:

10. Ttwuptpugp Abwynpnud £ jppuljut pwgph hkwnlbjw) yEpgtwmpnniuputpn.

1. Ul. pumipwqpbnt wignphpdubnh, wjjwjutph dngkjatkph b hwoynnuju
hwdwlwpgbph Jbpnisntpjui b twpwgsdut nbuwljut hhudniuputpp

2. U3. punipugpbnt pupfudus vhowuypbpnid ypnghutbph twpwugsdw b
hpuwjuwtwgdw uljgpniupubpp

3. P1. punpknt b junnighjnt wpynibwdbn wignphpdubp nt ndjuukph
wwhwwidwb Unykjubp

4. P4, wmubnt wowowplukp wjuy ninpunnh wojpwnwuputinh
wpynibwybnmipiniup pupdpugubing yEpupbpyug

5. £5. junnigkint tnp fhpwnnipmniutbp npws phqubu npnpunid oguugnpéynn
unbnjunduljut hwdwlwupgiph hwdwp

6. Q2. Jtpnisknt juughptbipp b quwhwinkint nputg (niddw hwdwp
withpwdbown nkunipukpp

7. 3. unbndwgnpswpwinp Yhpwnknt dknppbpws ghnbijhpubpp b puljuy by inpkpp

11. Yhpunynid ki nwuwuwindut b ntuntdbwnnipjut hEnlbyw) dbkpt nt
Ubkpnnubkpp.

1. nuuwinunipniuubp
2. muuyhtt wpuwwnwiipubip

12. Qtwhwwndwt Ukpnnubpp b swthwithpubph b
1. 1-ht pupwughl) putimpniup ghwhwnynud £ niuwtinnh qpuynp wyhiunwph
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hhdwb Jpu’ 5 vhunjnp wewn]bjugniy wpdtpnd:

2. 2-pn pupwghl putnipmniip quwhwwnynid E ntuwbnnh qpudnp wotwwnwiph
hhtwl Ypw' 5 vhudnp wpun]kjugny wpdtpnd:

3. Bqpuithwljhs pulinipniil wigjugynud E putunjnp hwpgdwl thongny 10
dhwynp wpwykjugnyh wpdtpny: Gqputhwphs putinipjut ghwhwnwljuinid
hwodh b wntidnd mbwhtt wpppwnwpubinh junupdwt wpyniupubpp:

13. Ttwupupwugn punugus b htnbyuy hhutwlwh pwdhuubphg.

A winpunupd hwjwuwpnidibp b ppuitg (nisdwh kpwiwykp,

A puqunipjnittph tkpjuyugnid hashwnmniuwlukph b npnidwb
pujuuwynpywé Swntinh dhongny (RB-swintp, B-swntp),

A wygnphpuukph Upwldwh nwquwdupmipibibp’ «pudwipp, np nppkus,
nhtwdhl spwgpuynpnid, «wguih» Ukpny,

A gqpudubph htwn Juuws wignphpdtbp,

A gniquhbn wignphputbp (multithread algorithms):

14. Zhdtwjut qpujuinipjut guil.

1. Thomas, H. Cormen, Charles E. Leiserson, Ronald L. Rivest, Clifford Stein
Introduction to Algorithms, 3" edition, The MIT Press, 2009

1.2301/U10 | 2. Owykpwghnh hulwljupgkp 3. 6 hntinhn

4. owpwpwljui 4 dwud 5. quu.-2, qnpé.-2, (up.-0

6. 2-p huundjwly qupubught 7. Banuthwyhy quuhwnmuny nuupupwug (2
pupwghl b 1 kqpudwlhy putmpnil)

8. Mwupupwugh twwwnwl L uwjupugpbl] wyt wmbkuunnghwubpp b Jbpanubpp,
npnp  oquuwgnpdynid k. owkpwghntt hwdwluwpgbp  bwhwgdtihu b
hpwljwtwgubihu:

9. Twunptpwugh wjwupwnht ntuwbnnb ntbwl Yhuh'

w. vwuliughnwlumb ghnkipp b puwgnipinii
¢ Jhpwnk) oytpughnt hwdwlwpgbph twhwgsdwt b hpujwiwgdwt
hhdtwhwpgtpp,

£ qupShwlwl dwulughunwwl jupnnnipinibbbp

o phwnnk fuunph pusdwt wpyniawybn wignphpd, guuwhwnb] wignphpuh
wpynibudbnnipniit n junwupdwi hwdwp wthpwdbyn nkuniputikpp,
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q. pliphwbpulul/ihnpnuiighip upngnipinibibp
¢ Jbpnisk] wnlw unhpubpp b wnwewpl b npuitg msdwt tnuwlukp:

10. Ttuupupugp Abuwnpnid £ jppuljut pwgph htnlbyjw) yEpgtiwmpnniuputpn.

1. Ul pumpwqgpbint wyqnphpdubph, ndjujutph dnphjutph b hwynquljut
hudwlwpgbph 4Epnisnipjui b twhuiugsdwt nbuwljut hhuntupubpp

2. U2, nuuwpwibnt wjuwjutph wwhywidwt b wywonwyuinipjub
hhdtwpwp uljqpnruputipp

3. Pl punphnt b juemghme wpynibwdbn wygnphpdutp nt wdjujukph
wuwhywidwb dnnbjubkp

4. Q1. oquugnpskint  wbkptjunymputt  mwpunbuwl  wnpmoiptbp
(huntpubn nbkunipuukp, LEjupnuughtt  quunupubitp,  ghnwljut
hnnJusttp b hwpdtwngnipniuubp)

11. GYhpwunynid b puuwdutnpdut b ntunidbwnnmipjut hEnbyuyy dubpt no
Ukpnnubpp.

1. puuwjnumpinibibp

2. gopduwljut fughpubph (nwsnudubkp

3. wntuwyhb wojuwwnwipukp

12. Qvwhwwndwt dkpnnutpp b swthwithpubpt B

Lwpwwnbu]uws 2 phpwughly — phumpmnitbbpt wigugymd &b gpuynp
mipupwtsinipp 5 dhwynp wpwybjugnyu wpdbpny: Gqputhwlhy putnipniup
pwtwdnp £ 10 dhunfnp  wounfbjugny wpdbpm]:  Bqputhwlhs  phimppub
guwhwwnwlwiunid hwodh i wniynud nbwjhtt wyhiwwnwbputph junwpduw
wpiyniupubpp:

13. Twuptpugp punjugws khinbjw) hhdtwljut pudhutkphg.

o Zuwpynnuljul Ubpkuwubph, hwdwlwupgtph b guigkpp
Supunupuybnnipjut hwdwnnn wljtwnpy:

¢ Npnghutbph nkjudupnid, ypngbuubph wjwbwynpnud:

e  Quliniquyhtt Jhdwljubpnh Ywbpwpgbnd b wowwnwbupwiht Jh&wyh
JEpuwlwbuqunud:

e Zhdtwlwl  hphonymipyut pEjwdupnud,  Jhpuniw; hhonpnipjut
nkjwdupnud:
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Unuwnp/kiph uwpptph nkjujupnid:

duyjuyhtt hmdwljupgbph jupnigdusp b ppujutiugnid:
Utu]unwbgnipjub jpunghpubp:

Puquuypngbunpujhtt hwdwlwpgbp:

14. Zhduwjub gpujuinipjut guil.

1.

Andrew Tanenbaum, Modern Operating Systems, 3™ edition, Prentice Hall, 2007
Andrew Tanenbaum, Albert Woodhull, Operating Systems Design and
Implementation, 3" edition, Prentice Hall, 2006

Allen Downey, The Little Book of Semaphores, 2™ edition, CreateSpace, 2009
Intel® 64 and TA-32 Architectures Software Developer's Manual, volumes 1-3,
Intel Corporation, 2010

1. 2301/U26 2. Uhypnuninkumghinnipyntia 3. 34ptghwn

4. owipupulwi 2 dund 5. nuu.-2, qnpsé.-0, juip.-0

6. 3-nn Yhuundjwly wolmbughtt 7. Unwug pup. guwhwwn. nuupbpwug

(1 tgpuuthwljhs punieniiy)

8. twupbpugh tywwnwlh

junpuglp nuwinnubph  ghwbjhputpp dhljpnnbnbunghunnipjui
ninpunid’ shpnunpnidp junwplng wpunwnpnnh Jupph Jpu,
nruwtinnutipht wnpwdwnply ghwnkhputp Uhpnuntntuwlut
Unpbjuynpdwi qupgquguui dudwbwlulhg Eunwyh
wnwbdtwhwwnynipniutph b hhdtwiunhputph Jepupbpuy,
niuwtnnubphtt unynpbkguk] Yphpwnetk] dwpbdwnhlulut dngbjubpp b
Ubpnnubpp Jhipnnunbuwlwb wuppkp pughpiutp dbwlipybne b nustn.
gnpépupwgnid:

9. Ttwupupwugh wjwpwnht ntuwbtnnt nitbwy Yihp!

w. dwulnughwnwlwi ghwnbipp b puwgnipinti

1. ukpyuyugubl] dhypnnbnbtuwghunnipjutt uyyuennh Jwupph U wpuwngpnnh
wnbkunipinibttpp,

2. Adlwulbpuybk b Jhpnist] nwunidbwuhpynp munbuwub unipjbjnh Juppp
punipwignnn Unnbyp,

3. pupnubk] wpnh nmunbkuwghwunnipjut hhdtwhitnhpubpp:

L. gnpShwlwl vwulimghuwlwh jupngnijeinidbkn

1. Yuwwwphk) yEpnisnipniubp dhpnnunbkuwghwunnipjub ninpund,
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2.  hpujwbwgul] ninbkuwlw gnpspupwugubph dnpbjwynpnid,

3. gopstwlwunid Yhpwuntint nunbuw-dupbdunhjulut Ukpnnubtpp
oqgnmuljupnipjutt  dwpuhdwjugdwil, Swjuubph uJhthdwjugdwl, whnyph
dwpuhdwugdwl, owwhdw) hwplhdwbt b dh owpp wy ugphpubp nisknt
gnpénid:

q. plphwbpuwlwi/thnpnubglip Jupnynipintaiakp

1. oquyk] ghnnwljub wwwuppkp wnpnipttphg (htnbkpubn nkunipuubp, ghnnwju
hnnwsutp b hwydtwnynmipniuutp),

2. wwwnpwuwnk] qblinignidutp b ghnwlubt hnpdusubkp, Jupl] qhunwlub
putiwy kgtin:

10. YTwupupwugp dbwynpnid £ jppulwt spugph htnbjuy Jepetwpyniupubpn.

1. U5. wupqupwkint muntuughnwlub unpljutpp, bhtwtiuwlju
gnpéwnunipnitttpp b EYupntught phqutup

2. P4, wubnt wopwewnljubp wnyjuy ninpinh wpjuwnwupttinh
wpynibwybnnipniip pupdpugubint Yhpupbpuy

3. Q2. Jhpnusknt jpunhputipp b quuhwnbint nputg (nisdw hwdwnp
withpwdtown nkuniputbpp

4. Q3. unbndwgnpdwpwp Yhpwntint dAknpplipws ghnbkhputpp b puu by
tmpbpp

11. Ghpwnynud b puuwdutngdut b ntuntdbwnnipjut hbnlyjuy dbtpt nu
Ukpnnubpp.

nuuwjununipniuikp,

wnwewnpuupltp,

nruntfbwljut bwpuwgdhp,

hunphppunynieniutp,

nupwghly putinipnikp,

Eqpuithwljhs piinipynit:

SN e

12. Qtwhwwndwt Ukpnnutpp b swthwithpubph .

Bqpuithwljhy pitimpintu whgugynid E pubun]np hwpgdwi thengny 20 dhudnp
wnwybkjugniyt wpdbpny: Gqputhwphs puinipjut gowhwwnwlutnd hwyyh tu
wniynid wnwewnpuptbp b ntunidtwjut twhiwgstph juwnwpdw
wprynibupubpp:

13. Twuptpwugnp punjugus k htnlbyuy hhuttwljwh puwdhutphg.
kw1 Lwijupunpnipiniutbp:
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LEdw 2° Oqunuljupnipinil b oyyunnhdwy pinnpnipinii:
Ew 3" Cunhwiipugws b thnjuhwnnigdws ywhwbownl:
Edw 4" Uyqunnnujub wybkignil:

w5 Cunpnipinitt wunpnonipjuwb hpwdhdwljubpnud:
OEw 6" Owupkph Ynpbp: Cwhnyph dupuhdwjwugnid:
Pluw 7 Ukwptnphh Juppp: Eplpunph:

Pluw 8 Pupklgnmpjul nbnbkuwghnwljwi wkunipyni:
PEdw 9 Upinwpht EpLlntitp:

Llafw 10" Zwupuyht puphpubp:

Edw 11" Uuhdbnnphl nkntjunynipniu:

14. Zhdtwjwt qpujuwinipjut guil.
1. Walter Nicholson, Christopher Snyder Microeconomic theory basic principles
and extensions. Tenth edition. 2008.

2. Xon P. Bopuan. Mukposkonomuxa. [IpomexxyTounsiit yposens. 2009.

3. Tapacesuu JI. C., I'pe6ennuxos II. 1., Jleycckuit A. 1. Mukposkonomuxka. 2003.
4. Andreu Mas-Colell, Michael D. Whinston and Jerry R. Green. Microeconomic
Theory. New YorK, 2000.

1. 2301/U27 2. Unix oykpughnt hudwljupgh ntjujupnid 3. 3 yntighwn

4. rwpwpwlub 2 dud 5. nuu.-2, qnpé.-0, jup.-0
6. 3-n Yhuundfjwly wolimbughtt 7. Unwtg pup. guwhwwn. nuuptpwug (1
hqpuuthuiljhy putinipiniin)

8. Nwuplpwgh tyuunwulyi £
¢ muwunnhl Swinpugut] UNIX oybpughnt hmdwlunpgh junnigyuspht b

wonwwnwiph uljgpniuputinht,
e Swinpwght] UNIX dhgwywjph oqunugnpédwip’ quiwqui jatmhpibp
1nwskhu

9. Ttwupupwugh wjwpwnht ntuwbnnt nitbwy Y hth’

w. dwulnughwnwlwl ghwnbpp o puwgnipinti
1. whpuwybnb] nfjuttiph yuhywidwt b yuwownwyuwinipjut hhduwpwp
uljgpniuputinhte
2. uwwjuwgshy b hpwlwbwgut] ypnghuubp pugjuus vhowduypbpnid

L. gopShwlml vwulmghunwlwl JupngnijeintGbkn
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1. Yphpwnbk] hwdulupgp quuuqui phuquyunubpnid

2. oulbk) hwdwjupgh wpwyk) mupusyus puthwinidubpp

3. uwhnshk) spugptp’ shell ulphwywnunpuwib (qyh nsed, awk
Spuwgpuihongubph Yhpundwdp

¢ plphwipuwlwi/thnpnubiglih fupnpniemniaakp
1. oquyk] nbntjuwnynipjut mupunbtuwl wypniputnhg (hunkpubn
nhunipulbp, fEjunpntughtt gqpunupuitp, ghnuljut hnpJusubp b
hwpybwnynipniuubp)

2. Yhpwnt) dknppbpdws ghnbihpubpp, pujuib] b mwpwst) tnpkpp

10. Mmupupugp Abwdnpnud £ jppuljut pwgph htnlbyjw) yEpgtwpngniupubpn.

U2. nuuwpwibint wjjujutph wwhyuwidut b wguwynyuunipjut hhdtwpwup
uljqpniiptitipp

U3. punipugpbint pupjuws  dhowduypbpnid  wpngtuubph twhwgsdwt b
hpuwljuwtwgdw uljgpniupubpp

£l. ptupknt b jupmighnt  wppynitwgbn wignpppdubp nt wndjuukph
wuwhywidwb dnnbjubkp

P4, wubnt wowewplubp wndju nnpunh wojpwnwipubph wpynitwybnnipniup
pupdpugubint yEpupbpyuy

£5. Junmghnt tnp Yhpwpnipmittp mpdws phqubu nnpunid oguiwugnpédynn
nbntjunjuljut hwdwjupgtiph hwdwp

Q1. oquwugnpstint wbknkjunympjut wwpuwnbuwl whpmiputp  (hunkpttn
ntunipulp, Ehjwupnbughtt  qpunwpwubbkp, ghuwlwt  hogdusubp U
hwpdbwnynipniuubp)

Q2. {Jhpnsknt jughpubpp b guwhwnbnt gputg psdwt hwdwp wihpudbon
nhuntpukpp

Q3. unbndwgnpswpwp Yhpwnkint dknpplipws ghnbjhputipp b puyuy by unpbpp

Q4. wpynitwybn yubwynplint nkunipukpp

11. Yhpunynid ki nwuwuwindut b ntuntdbwnnipjut hEnlbyw) dbkpt nt
Ubkpnnubkpp.

1. nwuwjununipiniuibp
2. gnpshwlut wojuwnuwiip
3. mtwhtt wnwewnpuipubp

12. Gbwhwwndwb dbkpnnutpp b swthwihpubpt B
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Bqputhwljhs phtmipmilp pubwnp £ 20 dhundnp wnwn]bjugniyh wpdbpny: Zwp-
guwunndup wupnitbwynid k 5 hwpg, jinipupwisnipp ' 2 dhwynp: Uhwynpubph puygp
0,5k

13. twuptpugp punjugws khinlju) hhdtwljut pwdhuubtphg.

. UNIX hudwljuipgh pughwtnip junnigwuspn:

. duyuyht hwdwljwupgh Junnigquspp:

. Mpnghutkp, ypnghutubph Jh&wljukin:

. Uhontly, Uhonijh wpjuwnwipth uljgpniupubipp:

. *humiputkpnh pwpjunid:

. Zhonnnipjut junw]wpnud:

7. X Window hwdwjuipgh Junnigdwédpp:

8. UNIX wphumnwipuyht thowquyn b hhdtwjut hpwhwqubpp:
9. [*hgnijjup wpnwhwynnipnibubp. Grep, sed, awk dpwug-pu-vhonnukp:
10. Opwquynpnid shell {kqyny:

B W N =

o U

14. Zhdtwjut qpujuinipjut guil.

Maurice J. Bach. The Design of UNIX Operating System.

Jeffrey Friedl. Mastering Regular Expressions.

Steve Parker. Bourne/Bash Shell Scripting Tutorial.

Dale Dougherty, Arnold Robbins. SED and AWK.

Evi Nemeth, Garth Snyder, Scott Seebass, Trent Hein. UNIX System
Administrator’s Handbook.

RN

1. 2301/U29 2. Vwhuwugsdwl swpnuutpp npynpuwnhy 3. 3 Yptnhn
wnkuininghwutpnid

4. owpwpwljuii 2 dwud 5. quu.-2, qnpé.-0, qup.-0

6.3-nn 1]_‘[1uu11[]u111‘ wptimbught 7. Unwmtg plp. ghwhuwn. quupupug (1
hqpuuthuiljhy putinipiniin)

8. Twupupwugh tyunuli

ntuwtnnttphtt npudwunpl] dwuwpwnwpwght, puopjudus, wnpuwbquljghnt
gnpéwnpuyhl, pwndnp hntuwihnipjudp b wiunwbgnipjudp
Atntwpynipnittiph  phquibu wwhwbtebpp wowlgny  Spwgpuyhte
huwdwlwpgbph twhwgsdwt b dpwljdw hbwn juyyws htnwugnunului,
hpwjulul, unghwjuljul, Ephjuljut 6} dwulmghwnwljwul
hhdtwpunhputph Jtpupbpu) qghwnbhp b hdwgnmipinit, husybu twb
gnpstwljwt  hdnmpmbubp  ppubg  bwwgsdwb,  dywldwl,
Yhpwnnipjut, wlwwnwbph, wbjunuwbgnipui b uyuuwupldub
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Ytpupbpyuy:

9. Twunptipwugh wjwpwnht ntuwbnnb ntbwl Yhuh'

w. dwuliwghwnwlul ghnkipp b puwgnipmnil
1. hhdbwydnpl] b nuwuwlupgl] wdjujubph pwquubph b gwiguyht
Yhpwnnipinitubph unbknddwb wppwnwuputpp,
2. wmpuwhuwjnky wnwownlubkp nyju]  njnpuh wpjuwnwupubph
wpynibu] bnnnmipniip pupdpugubint pupbpuy,
3. ubpyuywugut; U hhdtwynpl;  wbpEjunjuiut hwdwlwupgtph
oquiugnpsdwt b junnigdwtt wntsynn ppwdului b Lphjuyh tnpdtpp,
P gnpShwlul dwmulnughunwlwl Jupnnniyenibikn
4. oqunnugnpst) hinwhwnnppulgnipju b Web-nkuininghwtpp,
5. twhuwgst) b gnpstwjuiinid hpwljuiwgut) Web botip,
6. twhuwgst) unp Yhpwonipmnitubp npjuws phqutu npnpunid oguriugnpéyny
nbknEjunjuljut hwdwjupgtph hudwp
7. ogqnugnpsdt)  phqubu Ynnuunpnodwénipnit niublgnn  Spugpuyht
hwdwlwupgtph jupnigdwt dkpnyupwinipniip:
q. phinhwbpulul/ihnpnuiighip Jupngnipinibibp
8. ybpnisk] wnlu jutinhputpp b wpwewplly nputg wpynituybn jnsdwb
Enwuwyutp,
9. unbndwgnpdwpwnp Yhpwunk) nitukgus ghwnbhpubtpp:

10. Ywupupugp Abwdnpnud £ jppuwljut dpwgph htnlbyjw) JEpgtwpngniupubpn.

1. U3. punipwgpbint pupujws vhpwjuypbpnid ypngbhutbph btwjuwgsdw b
hpuwljwtwgdw uljqpniupubpp

2. U4. dkbwpwttint hinpwhwnnppulignipjut b Web-unkutuninghwutpp

3. U7. dbjhwpwubint mbnEjunduut hwdwljwupgbph ogurnugnpédwi nu
Jurnigdwt wntsynn hpujulut b Ephluwgh utnpdbpp

4. P2 uunblnstint phtwdhll Web Lokp

5. P4, wuknt wpwewnljubp wnyjuy ninpinh wojuwnwiptitinh
wpnibwdbnmipinip pupdpugubing yEpupbpyug

6. B5. junmghnt unp Yhpwunnipmnibtp uipyuws phqubu npnpunid
oquuuugnpdynn nkpkjunjulut hwdwlwupgbph hudwp

7. Q2. Jbpnuskint jpunhpubpp b quuhwnbnt npubg (nisdw hwdwp
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9.

wtthpwdtown nkuniputbpp

Q3. unbndwgnpswpwip Yhpwntint dknppipws ghwnbihpubpp b pljuygty
unpkpp

Q6. wuwhywuknt fwutughnwlwb Ephuygh tnpdbpp

11. Yhpwnynud ki nwuwuindui b ntuntdbwpnipjut hEnlbyjug dbikpt nt
Ubpnnubpp.

1.
2.

nuuwjunumpintiiibp,
wnwewnpuuputp b ntumdbwlwb twpwgdtin:

12. Qwhwwndwt dbkpnnubpp b swthwithpubpt B

Bqpuithwljhy pltnipiniil wighugymu E pubwdnp hwpgdwi dvhongny 20 dhwynp
wnwybkjugnytt wpdbpny: Bqputhwphs putnipyut quhwhwnwlwind hwodh Eu
wnuynid  wnwownpwipubtp U nmunwdbwut  twhwgstph juunwpdut
wpyniupubpp:

13. Ytwupupwugn punugus b htnbyuw) hhpdtwlwh pudhuubphg.

1.

Java wyuwndnpuh hhuniupubp b dpwljdwt gnpshputp, Java EE twhiwugsdwt
owipnuikp, Ynpynpuwnhy hpunnipmiiubph Supunupuybnnipemnd,
Java Web Ltupwhwppwlh htnkpubnughtt mkutwnghwibp, Web
Swnwynipniutp, J2EE Web Jhpwnnipniuutp, ukuhwubph
npuiuquljghuibph junwqupnud,

puqUuwhnupwjhtt jhpwpnipnitiibp, guigughtt hunbkpdtuh
htwpwynpnipniutp,

Bean-h Juytpwgnid, Enterprise Beans, hunnppuljgnipiniutitipnh
thnpuwtimlnid (Messaging), wiunwignipjntl,

Java EE odwunuljnn wkjuuninghwttp, ophttwjutph
niunidbwuhpnipniutbp:

14. Zhdtwjul gpuijwinipjut guil.

1.

Data Structures and Algorithms in Java, by Michael T. Goodrich, Roberto
Tamassia, Michael H. Goldwasser; Publisher: Wiley; 6 edition, 2014; 736 pages

Java Software Solutions: Foundations of Program Design by John Lewis, William
Loftus; Publisher: Pearson; 6 edition, 2008; 804 pages

Java Artificial Intelligence: Made Easy by Code Well Academy; Publisher:
CreateSpace Independent Publishing Platform, 2016; 164 pages

Java Deep Learning Essentials by Yusuke Sugomori; Publisher: Packt Publishing,

-111 -




2016; 254 pages

5. Core Java Professional: Advanced Features Updated To Java 8 by Harry. H.
Chaudhary; Publisher: CreateSpace Independent Publishing Platform; 2 edition,
2014; 582 pages

6. Twuwhnunipniiubph mbpunbp' fEjunpnbuwght Yphsny b wnguibg
K Eyunpntwght nhuniputikp:

1. 2301/U30 2. iOS Yhpwnnipjui dowmljmu 3. 3yptnhun

4. owpupwljui 2 dud 5. nuu.-2, qnpé.-0, jup.-0

6 .3-pn Yhuunfjuly wpbubiughy 7. Unwig plp. quuthwwn. npuuplipwug
(1 Egpuuhulhy pulinipinii)

8. Tuuptpugh twwwwli E iOS Yhpwnnipmibubph dowljdwbt  gnpshpught
dhowuyph, npu 1kqyh b jhpwenipniuubph Spugpuynpdwi huinbpdtyjuubph (API)
niuntdbiwuhpnidp:

9. Twunptpwugh wjwpwnht ntuwbnnb ntbwl Yhuh'
gnpélwlul vwuliughnwlul upngniyenibiakp

1. oqumugnpst) i0S SDK-h  dJpw  Spwgpuynpdwtt  gopdhpubptt oo
Yhpwnnipniuubph Spugpuynpdwt hpnkpdtjuubpp (API),

2. Yhpwntk] iOS uwpptph ogunugnpénnh ptunkpdtjuh (UI) nhquyh dowldwi b
puquuhwnid (multi-touch) nkjutninghwkpp,

3. uUpwllp i0OS QYhpwpnipmiububp' npuuplpugnd  putwpliduws  wnbju-
unnghwlkph dhgngny

10. Ytwupupwugp dbwynpnid £ jppulwt spugph htnbjuy Jipetwpyniupubpn.

1. U4. dkbwpwbbint hinwhwnnpnulgnipju b Web-nkjuininghwttpp

2. B5. juwpmghnt tnp Yhpwunnipmniiitp iipdws phqubu ninpunid
oquugnpdynn mbknkjunjuiut hwdwwupgbph hwdwnp

3. Q1. ogqmugnpstint mbinkjwwnynipjut mupunbuwl wnpniptbkp
(htnkpubwn nkunipubkp, LEYwnpntughtt qpupupuitp, ghrnulut
hnnpusubp b hwydbnympniuubkp)

11. Yhpwnyniud kb puuwduindut b ntunidbwnnipjut hbnlbjuy ditpt nu
Ubkpnnubkpp.

1. nuwuwjununmpini
2. gnpStwljub wohumwnwip
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3. wnwewnpubptbp b btwhuwgstp

12. Qtwhwwndwb Ukpnnutpp b swthwithpubph b

Bqputhwlhs putnipniup putwnp £ 20 dhundnp wowbpugnyy wpdtpny: Zwp-
guunndup wupnitbwynid k 5 hwupg, jpipupwiynipp ' 2 dhwynp: Uhwynpubph puygp
05k

13. Ttwupupwugp punugus b htnbyuw) hhutwlwh pwdhuubphg.

Pwdhti 1 - MVC twjumgddwtt puapint

Pwidhti 2 - Xcode, Swift {kqnu

Pwidhti 3 - Zhduwpun (foundation) framework-utp bt hhonnnipjut nEjuduwpnid
Pwidht 4 - Muwnljtph ykpuwhuljhsh Yyuuph ghlyp (View Controller Lifecycle),
NMuwnljtputp (View) b Gesture-ukp

Pwidht 5 - Updwtwgpnipniutkp (Protocol), fnljukip, UWuhdwghwitp, Autolayout
Pwidhl 6 - Puquuhnupwjuntipinits (Multithreading), Scroll View, Core Data, Table
View

Pwidht 7 - Popover-ukip, Core Location, Map Kit, Modal wiigniu (Segue), Skputiugjhte
nuownkp (Text Field), Alert-ukp

14. Zhdtwwh gpuljutnipjut gul.

1. Developing iOS Apps with Swift by Stanford University
2. The Swift Programming Language Documentation
3. Apple Developer Documentation

1. 2301/U31 2. Uté wjjujutph wminughq 3. 6 §ptghwn

4. owipupuljwi 4 dud 5. nuu.-4, qnps.-0, jup.-0

6. 3-pn Yhuwdjuly wotubughit 7. Gqpuwthulhy quuwhwnmdny npuupbpug
(2 pupughy b 1 kgpuithwlyhs puinipinii)

8. fwupbpugh tywwnwli
1. ubkplhuywugub] ntuwbnnubkpht junsnp wdjuubph qunuthwpp b
dupuwhpuytpubtpp 3 V-w/Swdu], wipugnipnit b thnthnjubjhnipmni):
2. Unynpkgub] ntuwtnntbtpht junsonp wjuubph junwdupdw b wwhqh
hwdlwp wihpwdbon jupnnnipniuttp b hwdwyuwnwupuwbt gnpshpukpp
Jhpunkint hdnnipmnibtbp:

9. Twuptpwugh wjwpwnht ntuwbnnb ntbwl Yhuh'
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w. dwuliighwnwlul ghnkihp b puwgnipmnti
1. {JEpnusky, ph hynt nuuwlju wygjuukph htupkphtt hwnntly junwjuwpdwb
1 wtwhgh hwdwp Yhpundnny mkjuninghwikpp hwdwywnwuiwb skt
fungnp nfjwiubph pwypmd,
2.  hwwpwqnt], junwunpt), wuwhwwik), wpunwpbpt)/hwupgnidutp
ubipjuyuguly b bpnist] wuppkp punyph junonp ndjuabp

P gnpShulul dwulughwnwlwl Jupnnnijenibakn

1. Jbpnist] junpnp wijujubph wqpkgnipniup phqubu npnonidubph b
nuqUujupmpniuattph ypw

q. pliphwbpuljuly/thnpnubiglyh Jupngnipinibibp
1. &knp Yptph juytwswwy yEpnidnipniuutph gnpstwljui thnpd b
Yyupnnubw (nisk) vh owpp pug b hwuwtbkih Uks wnnjujibph ppunhpukp

10. Ttwuptpugp Abwynpnud £ jppuljut pwgph htnlbjw) yEpptiwmpnniuputpn.

1. U2. inuwpwitbint ndjujubph gqubhywidwi b quonwwiunipjut hhdttwpwnp
uljgpniuiputipp

2. Pl punphme b jupmghnt wpynibwdbn wignphpdubp ot wndjuukph
wuwhywidwb dnnbjubkp

3. P2 untnsbtnt phtwdhly Web tobkp

4. Q3. unbndwgnpdwpwp Jhpwunkint dknppipwé ghnbkihputpp b puuyl) unpbpp

11. GYhpwnyniud b puuwjutndut b ntumdiunnipjut hEnbjuwy dubpt no
Ukpnnubpp.

1. nuwuwjununipinibibkp,

2. (wpnpuinnn wyuwnup,

3. nuunudiujuts btwhiwgdbp:

12. Qtwhwwndwt Ukpnnutpp b swthwithpubph .

1. 1-hu pupwughl putmipniup gowhwnynud £ ntuwtinnh qpuynp wyhiwnwuph
(pkdtputn) hhuwh Jpu' 5 vhwynp wow]bjugnij wpdtpny:

2. 2-py pupwghl puunipmniut wigugynid E pubtwdnp hwpgdudp b guuhwwngnid
£ 5 dhwnp wnwybjugny wpdtpny:

3. Bqputhwljhs piimpyniut whglugynid E putu]np hupgdwb dhengnd' 10
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dhwnp wnwybjugnyt wpdtpny:

13. Ttwuptpugp punjugws khinbju) hhdtwlwh pudhuubphg.

1.

Iunonp wfjuutph tkpwénipnit 3,4,5,6 V-, nputlg dwpunwhpwybtpubpp b
Yhpwnnipjut mhpnypbbpn:

Tunpnp SUjwpiikiph huupwugpnid Thpotwljwl Yuynitntpynis b NoSQL
hwdwlupgtp® MongoDB Ul Google BigTable

Luyjtwdu]w) whwhwnhly Jpnsntpjut hwdwlwpghp” SYpupubph wwun-
qniquhtin spugpuijnpnid’ MapReduce, Hive i Q@niquihtin SYjuitiph 2kuphp:
Zhdtwpup Yh&wugpuiljub whwihq knsnid b AEu$npnh Jubnbp,
Pujtuyjut Jh&wljugpnipjut tkpwsnipnil, Nshwdwutn (Heteroskedastic)
pwohujudnipinil

Utipktwttph ntunigdwt hwdwljupgbp unonp SYjuikiph hwdwp
Qpubhuljui Jhpmnisnipmi’ qpubhljulul jurmgyusplbtp (npudwughs,
Juwyubnipintl, jEunpniwlwinipnil), PageRank, Gnwuljniutikinh
hwpqupy

Utphdbup wuwhq (upshputph wyhnnid)

Sjupubph gnigunpnid” SYjuyibph wkuwlitp b swihnyuunipnibitp,
9hgqniw) Ynnuynpnid b pujuynid

14. Zhdtwlwb gpuljuwinipjut gul.

LN e

0 ® N

10.
11.

12.
13.

14.

How Vertica Was the Star of the Obama Campaign, and Other Revelations

Cohen et al.“MAD Skills: New Analysis Practices for Big Data”, 2009

Ullman, Rajaraman, Mining of Massive Datasets, Chapter 2

Stonebraker et al., “MapReduce and Parallel DBMS’s: Friends or Foes?”,
Communications of the ACM, January 2010.

Dean and Ghemawat, “MapReduce: A Flexible Data Processing Tool”,
Communications of the ACM, January 2010.

Rick Cattell, “Scalable SQL and NoSQL Data Stores”, SIGMOD Record, December
2010 (39:4)

Elmagarmid, et. al. "Duplicate Record Detection: A Survey"

Koudas, et. al. "Record Linkage: Similarity Measures and Algorithms"

Chapter 3 of A Handbook of Statistical Analyses Using R

Gregory Park on overfitting to the leaderboard in a Kaggle Competition

Xindong Wu et al., Top 10 Algorithms in Data Mining, Knowledge and
Information Systems, 14(2008), 1: 1-37. (read C4.5)

Ullman, Rajaraman, Mining of Massive Datasets , Chapter 1

Pedro Domingos, A Few Useful Things to Know about Machine Learning, CACM
55(10), 2012

Pat Hanaran, Tools for Data Enthusiasts
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http://citoresearch.com/data-science/how-vertica-was-star-obama-campaign-and-other-revelations
http://citoresearch.com/data-science/how-vertica-was-star-obama-campaign-and-other-revelations
http://citoresearch.com/data-science/how-vertica-was-star-obama-campaign-and-other-revelations
http://db.cs.berkeley.edu/papers/vldb09-madskills.pdf
http://db.cs.berkeley.edu/papers/vldb09-madskills.pdf
http://infolab.stanford.edu/~ullman/mmds.html
http://infolab.stanford.edu/~ullman/mmds.html
http://infolab.stanford.edu/~ullman/mmds.html
http://infolab.stanford.edu/~ullman/mmds.html
http://database.cs.brown.edu/papers/stonebraker-cacm2010.pdf
http://database.cs.brown.edu/papers/stonebraker-cacm2010.pdf
http://cacm.acm.org/magazines/2010/1/55744-mapreduce-a-flexible-data-processing-tool/fulltext
http://cacm.acm.org/magazines/2010/1/55744-mapreduce-a-flexible-data-processing-tool/fulltext
http://www.sigmod.org/publications/sigmod-record/1012/pdfs/04.surveys.cattell.pdf
http://www.sigmod.org/publications/sigmod-record/1012/pdfs/04.surveys.cattell.pdf
http://blog.kaggle.com/2012/07/06/the-dangers-of-overfitting-psychopathy-post-mortem/
http://blog.kaggle.com/2012/07/06/the-dangers-of-overfitting-psychopathy-post-mortem/
http://blog.kaggle.com/2012/07/06/the-dangers-of-overfitting-psychopathy-post-mortem/
http://www.cs.uvm.edu/~icdm/algorithms/index.shtml
http://www.cs.uvm.edu/~icdm/algorithms/index.shtml
http://www.cs.uvm.edu/~icdm/algorithms/index.shtml
http://www.cs.uvm.edu/~icdm/algorithms/index.shtml
http://infolab.stanford.edu/~ullman/mmds/book.pdf
http://infolab.stanford.edu/~ullman/mmds/book.pdf
http://infolab.stanford.edu/~ullman/mmds/book.pdf
http://homes.cs.washington.edu/~pedrod/papers/cacm12.pdf
http://homes.cs.washington.edu/~pedrod/papers/cacm12.pdf
http://homes.cs.washington.edu/~pedrod/papers/cacm12.pdf
http://vimeo.com/50723101
http://vimeo.com/50723101

15.  Jeffrey Heer, Michael Bostock, Vadim Ogievetsky, A Tour through the
Visualization Zoo, Communications of the ACM, Volume 53 Issue 6, June 2010
16.  Howard Wen, "Big Ethics for Big Data", O'Reilly Media

1. 2301/U32 2.S{juuiph hinwhwnnpruygnipyjui b gmiugkph 3. 6 hntinhn

wnkjulininghwkp
4. Cwpupwlwi 4 dud 5. quu.-2, qnpé.-2, qup.-0
6. 3-pn Yhuundfjuly wpburbughia 7. Bqpuuhwljhy guwhwinnidng nuupbpug (2
npupwughy b 1 kqputhwlhy puuinipinii)

8. twuplpugh tywwnwlh
¢ Swinpwugubt] hwdwlupgsuyht guugkpht

¢ uwnkndhy htup ppdpnubint ndjuubkph hwnnppulgnipmiip b wdjuyukph
guiighpp

o wnuy Pntinudknw ghnbkihpubp, pt gutguyhtt Uknhuynid hisyytu Eu
wnbnh niubunid myjwiutph thhnjowignidp, jhpwnynid vmupptp
wnkuninghwt hntuwhnipjut pupdpugdut b widnuiqnipjut
tywwnwlny

9. Twuptipugh wjwpwnht ntuwinnb ntbwl {huh'

w. vwulmghunwlwl ghnkjhp o pulwuignipinti
1. hwuljwbiuy ndjuutph guugkph jupnigdwi dntugudkinug uygqpniupubpp
2. pupnub) guugtph sbpunught junnigquspubpl, npnhdwt Uninkgnidubpp b
Yhpwninn nkjutninghwubpp
3. 4&knp phpk] ghnbihpubp gmbiguyhtt wpdwbwgpnipniutph,
hEnwhwnnpnuljgnipjut gnpéplpugh juquuljipydwt jurnigusputnh b
wdunuignipjut wywhnydwb nkjuininghwuph dwuh
£ qupShwwl dwulwghunwwl JupnnnipindGbkn
4. Jwnnigh] nyjuubph guig pun wnwewgus yuwhwhettnh
5. puwdb] wjjuikph guugkpp, oyyinhuhqugti) nputp, juwnwpky
nhwqununhlu b qnuk] wnwewgnn ujuwutiph pnit wnpmipp, ninnby

6. guugh yuwonywinpjult tyuwnwlny junupl] puquyhtt yuonwywintpju
gnpénnnipniuubp
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http://queue.acm.org/detail.cfm?id=1805128
http://queue.acm.org/detail.cfm?id=1805128
http://queue.acm.org/detail.cfm?id=1805128
http://strata.oreilly.com/2012/06/ethics-big-data-business-decisions.html

q. pliphwbpulwl/ihnpnuiighip upngnipinibibp
7. Yhpunk] hwdwlupgsujhtt guugh dwuhtt unnugwé ghwnbijhpukpp hpkug
dwubwghinwlwl wy) gnpépupwugubtph ke, ophimly. Swuguyh
Spugpuynpduly, Yihkun-ubpdip hadwljupgbpnid, wyupunught jud
Spugpuyhtt mpdwbwgpnipiniuubph jhpundwb jud phunwuynpdut
wuyupbkqnud

10. Ytwuptpwugn Abudnpnid E jppwlut pwgph htnbjw JEpetwpmyniupubpp.

1. U4. dkbwpwttint hinpwhwnnppulgnipjut b Web-nkhtninghwutpp
2. P2, untnstnt ghttudhl Web kotip

11. Yhpwnynid ki nwuwduindwi b ntuntdbwpnipjut hEnlbyuy dikpt no
Ubpnnubpp.

1. Shuwlwb nuuwpnunipniuubp, nip Ynipbpp dwnnignd B wjuynubkph
oqunipjudp, npwdwnpynid Lt yniplpt nt hunbkpukpughtt hnnudubpp
nputiu ntunignnuljut ympetp niuwbnnukpht

2. Uglugymd kb jupnpunnp wpjumwnwbpubp Spugpuyht bunijjuwnnp
Spwugptinh ogunipjudp (ophtiwaly® Packet Tracer)

3. Ywquuljtpyynd b jupnpunnp wpnwnwbpubp guiguh
uwppwowpnbph Ypu, nip phduyhtt pudwiunidubpny juntdpl hpujwiwgunid
E (hhpuy guiguyhtt junnigdwi hwdtwpuwpnipntt pun vwhdwidws
wuwhwletbtph, npybu wdpnnowljut Ukl guugujhtt nnyninghw

12. Qvwhwwndwt dbpnnutpp b swthwithpubpt B

1. 1-ht pupwughly putnipniip quwhwwnynid E ntuwnnh gpuynp wpuwwnwiiph
(pEdtpwn) hhuwh Jpu 5 Uhwynp wnwybpugniyh wpdbpny:

2. 2-py pupwghl puunipniut wugjugynid L puttudnp hupgdudp b ghwhwwnygnid
£ 5 dhwnp wowybjugnyt wpdtpny:

3. Bqputhwljhs pliimpyntut wigugynud t putwynp hwpgdwl dhengny 10
dhwnp wnwybjugny wpdtpny:

13. Twuptpwugp punjugus b htnbyuy hhdttwlwh puwdhutphg.

1. 8wuguyht wpdwbwgpnipniuttp
2. OSI gmugujht okpnkp
3. Swlgwjhl oyykpughnt hwdwlwpgkp
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. ® N o U

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.

23.
24,

Sulguyhti fwpunwpuytinmpyni

Pqbipbip, guiguyh b npubuynpuught pkpinkp

IP hwmugbwynpnud b Eupwugugkp

Suiguhlt thnjuwtigwinnmid bt gniquuhwnynn guugkn

Suiguyhlt thnjuwtigwinmidbnh uljqpniputinp b Ynudhgnipughwtpp
Jhpuniw] guigkp (VLAN)

Eppminuynpuwt uhqpnitiptitpp

Utnunh b phtudhy bppnununpnud

Swiguyhtt hwuwukjhnipjut vwhdwiwhwlnudubp (access list)
Swiguyhtt hwugbwynpdw pupglwintpinii (NAT)

RIP, EIGRP, OSPF, BGP kppninuynpdwi uljgpnrupubtpp b
Yntiphgnipughmiitpp

Uphuinngpudhuyh hhunipttpp

Swliguyhti hwpdwldwb nhwybkpp

IPsec VPN, guiigujh1 potity

Quyjuught guiigkp (VOIP, SIP, QOS)

Updwtwgpnipniiutph Jepswuhsutip (sniffer) b whwhquunpukp
Uljup nkjutininghwbp (Wifi, GSM, 4G, Bluetooth, Proximity, etc.)
Utwnpnunihnki (MAN) b dwupinwpughtt (WAN) guigkp

Swuguyhtt hpuwywwntboukp b hwpdwynidubph niuhykpuwy
wwownwwihsutp (UTM)

FJuyhtt wmudunwugnipjut yipnishsutin (Security Forensics)
Uwwpuwinuyghtt b jhpwpwlwb thwpbkpubph widunubgnipnia

14. Zhdtwjul gpuijwinipjut guil.

Ll .

o v

dhywud Unwihtgq, «SYjujubph b hmdwljupgswyhtt guugkp»

Eunpnt Bhubkipunud, wdwlwupgswihtt guugtp»

Ln1pn dwype, «Hjujibph hunnppuljgnipni b hwdwljwupgsught gmugkp»
Qbjuu Lnipnniq b LEp tnuy, Cwdwlwupgsuwht guugkp. dbkplthg ubppl
Junnigdwl dninkgnid»

dhunk) Ognu, «CCNA tppninhsubp b guiguyht thnjuwmbownpsubp»

LEJhtt dwquu b Ywdhp Znippph, «CCNP bppnighsubp b gumiguygh
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thnpuwipwnhsubip»

1. 2301/U33 2. Ejuyhtt Phpduyh nhljwjupnid 3. 6 Ypnhwn

4. owipupuljwi 4 dund 5. nuu.-2, qnps.-2, jup.-0

6. 3-n1 Yhuundjwl wolmbughtt 7. Goputhwljhs quuwhwnmuny nuupbpwug
(2 nupwghly b 1 Egpuhwlyhy putnipeyniiy)

8. TMwupupwgh twywwwlt L nruwbnnubpht  oqub] hwulwbwy gqonpswpup
Juquuljpynipniuiph Jpu SS-ukph wqpbgnipjutt wwppbkp dukpp b npnoly
Junwdupdwt wyt dnnbkgnidubpp, npnip wywhnymd tu phqutu dhowduyph b
gnpéntibnipjut wpynibwybn yuwbwynpnidu nt Ykpwhulnnnipnip:

9. Twunptpwugh wjwpwnht ntuwbnnb nitbwl §huh'

w. vwulnughunwlwl ghnkipp b puuignipinti

1. hwuljwbw) dkntwplmpjut htdnpdwughnt hwdwlwupgtphg,
nuqUuyupnipiniihg b junwjupnidhg,

2. Yhpwnk] dbntwpynipjub hhdtwljub phquku ypnghutbpp b npubg
wyunndunugdut hwdwlwpgbpp, hyybu b ERP, CRM, BI b wy)
hwdwlwupgbpp,

3. Juwpquynpl) hupnpdwghntt hwdwlwupgbph tphijujwub b unghwjwulwi
hupgbpp,

4. wwuwhnyt) hupnpdughntt hwdwlwupgbph wjuwugnipiniup:

P gnpShwlul dwulnughnwlwl Jupnnniyeniiikn
1. puunpl) dknbwpinipjut hupnpdwghnt hwdwlwpgtp,
2. npnoky Aknbwpynipjut junwjupdw unghy,
3. Juwwuwplk] wpurwnpuiph npnpuughtt puquujupuju hblnwgnunipintl,
4. wwwhnyk] hudnpldwughnt hwdwljupgbph widunutignipniip,

q. phphwhpuwlwi/thnpnubglip Jupnynipinibikp
1. dwubwlgh] dbntupynipjut junwjupdwt qgnpéplupwugubphi:

10. twuptpwgp Abwynpmid E jppuljut dpwgph htnlbjw) yEpgtwpnniuputpn.

1. U6. punipwgpbint phqubu mipnuénipjudp Spwugpuyhtt hwdwlwpgbph
Junnigdwt dkpnnubpp

2. U7. dbjhwpwtbimt wbknijunjulut hwdwljupgbiph oquuugnpsdwut ni
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Jurnigdwt wntyynn hpujulut b Ephljuwgh utnpdbpp

3. PRl. punplnt b Juonmighnt wpynibwdbn wignphpditp nt wjujukph
wwhwywidwt Unykjubp

4. P4, wubn  wnwewplubkp wnfju] nopunh wpjuwwnwbptbph
wnpynibwybnnipmniip pupdpugubint Jhpupbpuy
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Machine Learning, Tom Mitchell, McGraw Hill, 1997,

Pattern Recognition and Machine Learning, Springer-Verlag New York, 2006,
Christopher Bishop
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edition (January 18, 1996)
2. Deep Learning, Ian Goodfellow, The MIT Press (November 10, 2016)
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