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Pabouyass mnporpamMma AUCUMIUIMHBI (MoAyJsis) pas3paboTaHa B COOTBETCTBUU €
CaMOCTOSITE/IbHO yCTaHOBJeHHbIM MIY o6pasoBaTenbHbIM cTta”gaprtom (OC MIY) ana
peasu3yeMbIX OCHOBHBIX MNpodeccHOHaNbHbIX 06pa30BaTeJbHbIX MPOrpaMM BbICIIETO
obpa3oBaHus mno HanpaBjaeHuio noArotoBku 01.04.02 "[IpuksajgHass MaTeMaTHKa U

MHPOpMaTHUKA" MporpaMMbl MaruCTpaTypbl B peJJlakliuu npukasza MI'Y ot 20 T.



1. Mecto gucuumInHbI (MoAyJs) B ctpykrype OIIOII BO:

JvcuunanHa oTHOCUTCS K BapuaTuBHou yactu OIIOIT BO.

2. BxoaHble Tpe6GOBaHUA AJ1 0CBOE€HUA AU CLUINJIMHBI (MOAYJIfA), NpeAgBapUTe/IbHbIE YC/I0BUA

(ecsu ecTh):

3. Pe3ysibTaThl 06y4YeHMs N0 AU CHUIIMHE (MOAYJIIO):

[lnaHUpyeMble pe3y/IbTaThl 06yYeHHUs 0 AUCHUIIMHE (MOAYJTI0)

CopeprxaHue U KOJ

UHauKaTOop (MoKasaTeJib)

[l1aHupyeMbie pe3yJibTaThl 06y4YeHHUs 10

KOMIIeTEHILHH. AOCTHKEeHHMS KOMNETeHIMH | AMCIMII/IMHE, CONPSKEeHHbIe C
WHAUKATOPAMH
AOCTHKEeHHsI KOMNeTeHIM i
CIIK-2. CriocoOHOCTb CIIK-2.1. ITpumenser B 3uaTh

MOHUMATh U IPUMEHSATH B
UCCIIe10BATEILCKON
MPUKIIATHON JAESITEILHOCTH
COBpEMEHHbBIE
CYNEPKOMITBIOTEPHBIE
TEXHOJIOTHH,
MaTeMaTHUYECKUI armnapar,
BBIYUCIIUTEIIBHBIC METOIbI
JUIs IPOBEIEHUS
KpyNHOMAacCIITaOHOro
MaTeMaTUYECKOro
MOJIEITHUPOBAHUS U
00paboOTKM JIaHHBIX Ha
COBPEMEHHBIX
BBICOKOIPOM3BOAUTEIBHBIX
BBIYUCIIUTEIIbHBIX CHCTEMAX

HCCIICI0BATEIbCKON U
MPUKJIAIHON JIESATEILHOCTH
COBPEMEHHBIC
CYNEPKOMITBIOTEPHbIE
TEXHOJIOTHH,
MaTeMaTH4YECCKHUM anrmapar,
BBIYMCIIMTEJIbHBIE METO/IbI
JUISL TIPOBEJICHHUS
KpYyIHOMacITabHOro
MaTEMaTHYECKOTr 0
MOJICJIUPOBAHUS U
00paboTKH TaHHBIX HA
COBPEMEHHBIX
BBICOKOIPOM3BOIUTEIIbHBIX
BBIUMCIIMTEIIBHBIX CUCTEMaX

Knaccuueckas kivMeHT-cepBepHas
apxuTtekTypa. Cneguduka nocTpoeHust
web-npusoxeHu. TUNbI HAYYHBIX U
NpPUKJIAAHBIX 33434, 9P PEeKTUBHO
pellaeMbIX B paMKax JJaHHOM
TEXHOJIOT UH.

Ymers

[TpoBoauThs pacnapaJsieuBaHue
BbIUMCJIEHUH B 6pay3epe.

HNmeTh NPpaKTHYECKHH ONBIT
Pa3paboTKH BEIMUCIUTENBHOIO Web-
MPUJIOKEHHUs ¢ ucnosibzoBanueM WebGL

4. 06'beM AUCUUNJUHBI COCTABJISIET 3 3.€., B TOM 4YHCJIe 72 aKageMHYECKHX 4YacOB, OTBEACHHBLIX HA
KOHTaKTHYIO paboTy oOydaroumxcs ¢ npernojanaresieM, 36 akaJeMUYeCKMX 4YaCOB Ha CAaMOCTOSATEIbHYIO

paboTty 00yuaronmxcs.




5. CogeprkaHue JUCHMILIMHBI (MOAYJIfA), CTPYKTYPUPOBaHHOE MO TeMaM (pa3jesiaM) C
yKa3aHMeM OTBeJleHHOI0 HA HUX KOJIMYeCTBA aKaJeMHUYeCKHUX 4YacOB U BU/ bl y4YeOGHBIX

3aHATHH:

5.1. CTpyKTypa AMCUMIIMHBI (MOAYJ/is1) MO TeMaM (pa3jesaM) € yKa3aHUEM OTBeJeHHOro Ha
HHMX KOJIMYEeCTBA aKaJieMUYECKHX YaCOB ¥ BH/bl y4€GHbIX 3aHATHI (B CTPOrOM COOTBETCTBHH

C y4eOHBIM NJIAHOM)

HauMeHoOBaHMe pa3je/ioOB U TEM

HoMuHabHbIE TPYA03aTPaThI

AMCHUIIMHBI (MOAys), 00y4Yamwierocs
KoHTakTHas pa6ora 8 g
dopma npomMeKyTOYHOH (pa6ora BO & g
aTTeCcTalMHy No AU CHUNJIMHE B3aUMO/eHCTBUM C : Ee
CamocroaTe | = s = S
(Mmoay./0) npemnojaBareJsieM) v ==
i JIbHasA o ¥ g
Buabl KOHTAKTHOM b} © 9 s
paGoThI, pa6ora £ S 5 S
aKaJeMH4YeCKHe Yachbl oGyvarouer 5 I~y )
ocs = o £
o) o ; S ©E 3
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w © ® «© < —
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Paspges 1. CoBpeMeHHOe 4 4 4 12 onpoc
cocrossHue Web-TexHosorum
Paspen 2. Knaccuyeckad KiveHT- | 4 4 4 12 omnpoc
cepBepHasi apxXUTeKTypa web-
MPUJI0KEH UM
Paspgeun 3. PeakTuBHbBIE 4 4 4 12 onpoc
TeXHOJIOTUU B web-paspaboTke
Pazzen 4. Web-TexHoJsioruu B 10 10 10 30 omnpoc
BbIYMCJIUTEJIbHBIX 3a/la4yax
Pazzen 5. Web-TexHosioruu B 6 6 6 18 omnpoc
3a/jlayax 06pabOTKH JJaHHbIX
Pazpnen 6. Web-texHosioruu 8 8 8 24 onpoc
BU3yaJIM3aLlMM JlaHHbIX
Jlpyrue BUbl CAMOCTOSITEJIbHOU
paboThl (OTCYTCTBYIOT)
[IpoMexxyTo4Has aTTecTanus
(a3k3ameH)
HToro 36 36 36 108 —

5.2. Coaep:xaHue pa3jesioB (TeM) AU CLUNIUHBI

Nen/m | HauMmeHoBaHMe pa3jesioB (TeM) CopepxaHue paszenoB (TeM) AUCIUNINH
JUCIUIIJIMHBI
1. Paspges 1. CoBpeMeHHOe 0630p HauboJIee YaCTO UCIOJIb3YEeMbIX

coctossHue Web-TexHos10TUH

TEeXHOJIOT UM. BapHaHTbl [NpHUMEeHEHHUA B HAYYHbIX
U IIPpHUKJIAIHBIX 3a1da49aX. TunoBble I'lpO6JIeMbl.




Paspgen 2. Knaccuyeckasi KIMEHT-
cepBepHasi apxuTeKTypa web-
NPUJIOKEHUH

Knaccuyeckas KJiMeHT-cepBepHas apXUTeKTypa.
Cnenuduka nocrpoeHuss web-npunoxeHuu. Tunbl
Hay4YHbIX W IPUKJIAAHBIX 33/1a4, 9O PeKTUBHO

pemaeMbIX B paMKax ,ZIaHHOﬁ TEXHOJIOT M H.

3. Pasnen 3. PeakTUBHbIE
TeXHOJIOTUU B web-pa3paboTke

AcYHXpOHHas 3arpyska JIaHHbIX.
OpHocTpaHU4YHBIEe web-npuioxkeHus, Ux
npeMMyliecTBa U HeJlocTaTKU. OCOGEeHHOCTH
NpUMeHeHHUs B TUINOBbIX MPUKJIAHbIX 3a/1a4ax.

4, Paznen 4. Web-TexHOJIOTHHU B
BBIYMCJIUTEJIbHBIX 3a/ja4yax

PacnapasiiesiuBaHue BbIYUC/IEHU U B Opay3epe.
[IceB10- U UCTUHHBIN napasiesn3M. OCHOBBI
WebGL. [Tpo6seMbI ¥ c1oco6bl UX pelieHus.
CpaBHeHHME ObICTPOAEHCTBHUS.

5. Pa3gen 5. Web-TexHoJioruu B
3aJlayax 06paboOTKU JaHHbIX

Web-ckpeWnuHr U arperayus JaHHbIX.
IbdeKkTUBHOCTL 06PabOTKU 60JILIINX 06'BEMOB
JAHHBIX.

6. Pazznen 6. Web-TexHoJioruu
JAMHAMUYECKOM BHU3yasiM3aluu

TexHosI0rMH IByMEpPHOU BU3yaIU3al U U.
Ucnosb3oBanue API Canvas. TpexmepHas
BU3ya/u3alusa 06beKToB. JJuHaMUyecKas
BU3yaJIM3al .

6. ®oHa oueHOYHBIX cpeAcTB (POC, oneHOYHbIE U METOAMYECKHE MaTepHUaJIbl) A
OLleHUBAHMA pe3y/IbTaTOB 00y4YeHUs N0 AUCHUIIIMHE (MOAYJII0).

6.1. TunoBblie KOHTPOJIbHbIE€ 3aJaHUA HJIK UHbBI€ MaTE€pHaJbl AJIA NMPOBEACHHA TEKYLIEro
KOHTPOJIA yCNIeBaeMOCTH

[IpuMepsl TE€M I yCTHOTO ompoca:
1. Knaccuueckue TEXHOJOTUHU JUIS pa3paboTKH Web-ITPHIIOKEHU.

XapakTepucTuku 3mox WWW,

CxBO3HBIE TeXHOJIOTHH B WWW.,

B uemM 0coOEHHOCTh KJTaCCHYECKOM KIIMEHT-CEPBEPHON apXUTEKTYpbl wWeb-mpunoxeHuit?
TpeboBanus k 3aj1ayaM U Web-TTpHIIOKCHHUSIM, PEaTU3yeMbIM B KJIACCHUECKOH KJIMEHT-CEpBEPHOI
apXUTEKTYypeE.

e

B uem 3akio4yaercst 0COOCHHOCTh PEaKTHBHBIX Web-TTpHIOKEeHUH?
YT0 Takoe OAHOCTPAHUUHOE MPUIIOKEHUE?

Tunosbie mpoOIeMbl OHOCTPAHUYHBIX MPUITOKCHHIH.

Kak peanu3yroTcsi HCTUHHBIC NTapalJic/IbHbIC BBIYMCIICHHUS B Opay3epe?
0. Yto takoe web-worker?

1

el Sl

. B kakux 3agavax 1enecoodpa3Ho NPUMEHATh KIMEHTCKYI0 00paboTKy Oonbinx 00beMoB
JTAaHHBIX?
12. Kakum 00pa3oM MOKHO BH3YaJIM3UPOBATh JIBYMEpPHBIC JaHHBIE B Opay3epe?

6.2. TunoBblie KOHTPOJIbHBIE 3aJldHUA UJIK HHbI€ MaTE€pHaJIbl AJIA IPOBEAECHUA
ﬂpOME)KYTO‘lHOﬁ ATTeCTAllUMH 0 AU CHUIIVIUHE, KPDUTEPUHU U HIKAJIbl OH€HHUBAHUSA

[IprMepbI BONPOCOB K 3K3aMeHY



© PN UL R W

10. WebGL.

WWW: oCHOBHBIE TOHATHUS, XapaKTEPHCTHKH.

CKBO3HBIE TEXHOJIOTHH B WCb-I'IpHHO)KCHHﬂX

Knaccudukanus TexHosI0rum Ajs pa3paboTku web-npuioxxeHuin.

Hpeumymecma U HEAOCTATKH PCAKTUBHBIX TEXHOJIOTHH.

[Tpo6JieMbl 0JHOCTPAHUYHBIX IPUJIOKEHU N U CIOCOOBI UX PelIeHHUs .

KoHuenuus K1accuyecKou KJIMEHT-CepBEPHON apXUTEKTY pbl web-npusioxkeHus.

Oco6eHHOCTH QYHKIMOHMPOBAHUSA KJIAaCCUYECKOTO U peaKTUBHOT0 web-npuioxxeHus.
CrniocoOs! peanu3anuy aCHHXPOHHOMN 3arpy3KH JIaHHBIX.

OcHOBHBIE MEXaHU3MbI pacrapajlieJIMBaHus IPOLIECCOB B KIIMEHTCKON YacTH web-npuioxeHus.

11. Mexanu3m web-ckpenunra: 0COOEHHOCTH peasM3aliy B pa3IMYHbIX THIAxX 3a/ad4.
12. Arperauus JaHHbIX B Web-IIpUJI0KEeHUAX.
13. OcHOBbBI IByMepPHOW BU3yaJIU3aLUH.

14. [Ipumenenne Canvas B NpUKJIaJAHbIX 3a/1a4ax.

15. OcobeHHOCTH TPEXMEPHON BU3yalH3ali (PU3NIECKUX 00BEKTOB B Web-ITpuioKeHusX.

[TpumepHBbIe TeMbl CEMHHAPCKUX 3aTaHUN

AR I e

Coznanue 01HOCTPAaHUYHOTO Web-TIpHI0KEeHHsT — arperaTopa JaHHbIX.

Coznanue BUpTyanpHOro web-cepsepa B paMKax NEpCOHAIBHOIO KOMITBIOTEPA.
Pa3pabotka unrtepdeiica 111 BBOJIa BXOJHBIX JIAHHBIX B BBIYUCIUTEILHOE Web-TTPHIIOKEHHE.

[Ipumenenue 1ByMEpHO TUHAMUYECKON BU3YyaIU3alllH B 3a/1a4ax 00pabOTKH JaHHBIX.
Pa3paboTka BEIYHCIUTEIBHOTO Web-npuiioxkenus ¢ ucrnosnb3oBanneM WebGL
Hcnose30BaHne TpEXMEPHOM BU3yalnu3alliy B HAYYHBIX M IIPUKIIAIHBIX 3a/a4ax.

IIKAJIA U KPUTEPUU OLIEHHBAHUA pe3yabTaToB 06ydyeHus (PO) no aucuunauHe

Ouenka | 2 (He 3aYTeHO) 3 (3ayTeHo0) 4 (3auTeHo) 5 (3auTeHo0)
BU/IbI
OLIeHOYHBIX
CpeACcTB
3HaHMA OTtcyTcTBUE ®parmMeHTapHbIe 06uue, HO He CdopmupoBaHHbIE
(8udwut 3HaHUMU 3HaHUA CTPYKTYPUPOBaHHbIE | CUCTEMaTUYeCKHe
OYEHOYHBIX 3HaHUSA 3HaHUA
cpedcmas: onpoc,
mecmbl)
YMeHus OTcyTcTBHE B nesom ycnewmHoe, | B nesiom ycnemiHoe, YcnemHoe u
(8udwut YMeHUH HO He HO cofiepKaliee cUucTeMaTH4yecKoe
OYEHOYHBIX CUCTeMaTH4yecKoe | OTJeJibHble IPo6eJbl yMeHHe
cpedcmae: yMeHHe yMeHHMe (JonycKaeT
npakmuyeckue HETOYHOCTH
3adaHus) HeNnpUHIMIHAJbHOTO

XapakTepa)

HaBbiku OTtcyTcTBUE Hasnuue B nesom, CdopmupoBaHHbIE
(B1apeHus, HaBbIKOB OT/leJIbHBIX chOpMUpPOBAHHbIE HaBbIKH




OmbIT

(8udwt

AesATeJbHOCTH) onbiTa) ¢dparmeHTapHOIO HO HCIOJIb3yeMble He NpUMeHsieMble

OYEHOUHbIX 3ajiay
cpedcmae:
8bIN0OJIHEHUE U
3awuma
Kypcogol
pabomul, omuyem
no npakmuke,
omyem no HUP
um.n.)

(BnaseHui, HaBbIKOB (HaJIMuMe | HaBBbIKM (BJaJleHUs), (Bnapenus),

omnbITa) B aKTUBHOH ¢popme NPy pelleHur

7. PecypcHoe obecneyenue:
7.1. IlepeyeHb OCHOBHOM U A0NOJHUTEJIbHOMH JJHTEPATYPbI
OcHoBHas nuTEepaTypa

1.

knsp JI. Apxutektypa BeO-npunoxenuii / Llkmsap Jleon, Pozen Puy; Ilep.c anri.

M. A Paiitmana. - M.: DKCMO, 2011. - 640c.: ui. - [Ipenm.ykas.:c.624. - ISBN 978-5-699-44273-
7.

[Terposa, A. H. Texnonorun WEB : yue6Hoe nocodue / A. H. ITerpoBa. — Komcomomnbck-Ha-
Amype : KHAT'Y, 2018. — 176 ¢c. — ISBN 978-5-7765-1360-2. — TekcT : anekTpoHHslii // Jlanb
: anekTpoHHO-OuOmMoTeunas cucrema. — URL: https://e.Janbook.com/book/151717 . — Pexxum
JIOCTYIIA: JUIsl aBTOPH3. IOJIb30BATEIICH.

Bacunbes, H. I1. UHcTpyMeHTanbHbIE cpefcTBa HH(POPMALIMOHHBIX cucTeM. Benenue B frontend
u backend pazpaborky WEB-nipunoxenuii Ha JavaScript u node.js : yaebHoe nocodue / H. I1.
Bacunbes, A. M. 3asi ; orBeTcTBeHHBIN pepakTop A. M. 3asi. — Cankr-IlerepOypr : CIIOIJITY,
2018.— 122 ¢.— ISBN 978-5-9239-1025-4. — TeKcT : 2JeKTpOoHHBIH // JIaHb : 2JIEKTPOHHO-
oubmoreunas cucrema. — URL: https://e.lanbook.com/book/107785. — Pesxxum gocryna: s
aBTOpU3. nosib3zoBarelei.pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=429022

JononuurenbHas qutepaTtypa

1.

Nudopmanmnonnsie Web-texHonoruu :[DnekTpoHHBIH pecypce] : yueOHOe mocobue aiis By30B /
["'pomoB Opuii IOpreBuy, MiBanosa Onbra I'ennaaseBHa, [llaxos Hukonait I'ypeeBuu, O1HONBKO
Banepwuii ['puropseuy; TaMOOBCKHiT roCcy1apCTBEHHBINH TEXHUUSCKHI YHUBEPCUTET. - TaMOOB:
TI'TY, 2014. - 96 c. - Cniucok quT.:c.93. - ISBN 978-5-8265-1365-1.

BorpanoB M. P. Pa3paboTka knueHTCKuX npuiokeHuii Web-caiiToB :[DnekTpoHHBIH pecype] /
BornanoB Mapat Po6eptoBuu. - M.: UnTepHeT-YHuBepcuter Mupopmannonusix TexHonorui,
2010. - 228 c. URL: http://biblioclub.ru/index.php?page=book&id=233745.

Bonkos, M. 0. Pa3paboTka cepBepHbIX YacTel HHTEPHET-pecypcoB : yuedHoe nocodbue / M. 0.
Bonxkos, B. B. JIutBunos, A. A. JlobanoB. — Mocksa : PTY MUPDA, 2021. — 188 ¢. — TekcrT :
SIEKTPOHHBIN // JIaHb : 3neKTpoHHO-0MOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/218420 (nata odpamie-uus: 19.05.2022). — Pexum gocryna: JJis
aBTOPU3. I10JIb30BATEIICH.



4. Kynsamun, B. KoMrnoHneHnTHbIN moaxo B nporpammupoBanuu / B. KynsiMuH. - 2-e u31., ucnpas. -
Mockga : Haumnonanbablid OTkpbIThIil YHUBepeuTeT «MHTY -UT», 2016. - 591 c. : ui. - (OcHOBBI
UH(POPMAIIMOHHBIX TEXHOJIOTHH). - Bubmuorp. B kH. - ISBN 5-9556-0067-1 ; To xe
[DnexTponnsiii pecype]. - URL: http://biblioclub.ru/index.php?page=book &id=429086.

5. Cerues, A.B. IlepcriekTHBHBIE TEXHOJIOTUMHU U sA3bIKH BeO-pa3paborku / A.B. Cprues. - 2-e U3,
ucrp. - Mocksa : Haumnonansubiit OtkpbiTeiii Yausepeutetr « MHTYUT», 2016. - 494 c.: uin;
[Dnexkrponnsrii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=429078.

6. Po66unc [lx.H. Web-nu3aiin: CnipaBounuk / Po66unc [ixennudep Hunepcer; [ep. B.Kazauenko
u ap. - 3-e usa. - M.: Kyauu-IIpecc, 2008. - 816c¢.: ui. - I'noccapuii:c.740. - ISBN 978-5-91136-
039-9.

7. Hpurankun B.B. Be6-caiiT Ha 100%. Kak co3nate BeO-caiiT U caenarh ero BUAMMbIM B HTEpHETE
/ Apurankun Bragumup Bragumuposud. - M.: Bunbsamc: Iuanektuka, 2010. - 224c.: ui. -
[Tpenm.yka3s.:c.222. - ISBN 978-5-8459-1628-0.

8. Xonbunep C. jQuery. [Ipaktuueckoe npumenenue / Xonpunep Ctusen; [lep.c aHri.

M.A. Paiitmana. - M.: Dkemo, 2010. - 224c¢.: ui. - (Komnbrorep Ha 100%: YMHbIE KHUTH 15
yMHBIX Jroziei!). - ISBN 9785699395811.

9. Kosmcuuuenko J[.H. BeiOupaem nyunmii 6ecruiatHblid auxkok juis caiita. CMS Joomla! u Drupal
/ Komucunuenko Jlennc Hukonaesuu. - CI16.: BXB-ITerepoypr, 2010. - 288c¢.: wi. + 1 CD. -
[Mpuin.:c.:c.259.-ITpenm.yka3.:c.286. - Kommakt-1uck copepxut nocieanue sepcuu CMS Joopla!
u Drupal, MHOXeCTBO paciupenuii U madioHoB Ui HuX. - ISBN 978-5-9775-0597-0.

10. I'pexyn B.M. [IpoekTupoBanue nndopmMannoHHbix cucreM: Kype nekuuit: YuebHoe mocodue s
CTYJIEHTOB BY30B, 00 y4JarOIIMXCs M0 CHEHUAIBbHOCTSM B 00J1a-CTH HH(POPMAIIHMOHHBIX TEXHOJIOTUH
/ T'pexyn Bnagumup MBanosuy, Jlenummenko [anmmna Hukonaesna, Koposkuna Huna
JleonnpoBHa. - M.: UHTYUT.PY, 2005. - 304c.: un. - (OcHOBBI HH)OPMAILITHOHHBIX TEXHOJIOTHIA).
- JIur.:c.298. - ISBN 5-9556-0033-7.

11. Kox JIxx. XML. Hukakux taiin u cekperon! / Kox Ixum, [{3uacon Ken; Ilep.c anri.

AW Yaiikuna. - M.: HT IIpecc, 2007. - 256¢.: un. - (Packpbitue taiin). - [Ipeam.ykas.:c.245. -
ISBN 9785477005338.

12. Benken E.C. AJAX: nporpammupoanue s Marepuera / benken Enena Cepreesna, CaMkoB
['ennanuii Anexceeuu. - CI16.: BXB-ITerepOypr, 2009. - 464c.: un. + 1 CD. - [1pun.:c.421.-
JIut.:c.437.-ITpenm.ykas3.:c.439. - KoMmakT-a1ucK coepkuT AucTpudyTuBbl Web-cepBepa, MOy Jist
PHP u cepsepa MySQL, ucxoji-Hbie KOAbI ONUCHIBAEMbIX OMOIMOTEK, paclpoCTpaHsAEMbIX Ha
ocHoBe yuieH3un GPL, a takke npumMepsl U3 KHUTU. - ISBN 978-5-9775-0428-7.

13. OBuapenko A.B. Ajax Ha mpumMepax / OBuapenko Anjpeit Bukroposuy. - CI16.: BXB-ITetepOypr,
2009. -432c.: un. + 1 CD. - (Ha npumepax). - [Tpun.:c.405.-[Tpeam.ykas.:c.421. - ISBN
9785977502993.

7.2. IlepeyeHb JIMIEH3HOHHOIO MNpPOrpamMMHOro o6ecne4yeHus, B TOM 4YHUCIe
OTe4YeCTBEHHOI0 NPOU3BO/CTBA
[lpy peanusauuu JUCUUIVIMHBI MOXeT ObITb MCIOJIb30BAHO CJle/lylolliee NporpaMMHoOe
obecrnieyeHue:

1. Onepaunonnas cucrema Ubuntu 18.04.

2. Omnepanmonnas cuctema Microsoft Windows 7 kopriopatiBHas akaJeMuyecKas JHILEH3Us

3. Omnepaunonnas cuctema Microsoft Windows 10 Education akagemuueckas JuieH3us



4. IIporpaMMHBIN IPOAYKT Vue
5. Ilporpammusiii mpoaykT Nginx
6. TIporpammublit mpoaykT Python 3.5.1 (64-bit) Python Software Foundation

7.3. IlepeuyeHb npodeccuoHa/IbHbIX 6a3 JAHHBIX U UHPOPMAIMOHHBIX CIPABOYHBIX
CUCTEM
1. http://www.edu.ru — nopran MunucrepctBa o6pasoBanusi u Hayku PD
2. http://www.ict.edu.ru — cucrema ¢denepanbHbix oOpa3oBaTenbHbIX nopranoB «UKT B
oOpazoBaHuN»
3. http://www.openet.ru - Poccuiickuii mopras OTKpbITOro 00pa3zoBaHus
4. http://www.mon.gov.ru - MunucrepcrBo odpazoBanus u Hayku Poccuiickoit denepannn
5. http://www.fasi.gov.ru - @eaepanbHOE areHTCTBO MO HAYKE U MHHOBALIMSM
7.4. IlepeyeHb pecypcoB UHPOPMALMOHHO -TEJIEKOMMY HUKALJMOHHOM ceTH «HTepHeT»
1. Math-NetRu [971eKTpoHHBIH pecypc] : 0O6LIEPOCCUHCKMN MaTeMaTH4YeCKUH rmopran [/
MartemaTtuyeckuid WMHCTUTYT UM. B. A. CreksioBa PAH ; Poccuickas akazeMusi Hayk, OTjgesieHue
MaTeMaTHYeCKHUX Hayk. - M. : [6. u.], 2010. - 3arJ. ¢ TUTYJI. 3KpaHa. - b. 11.
URL: http://www.mathnet.ru
2. YuuBepcureTckas Oubauoreka Online [JseKTpoHHBbIH pecypc] : ajsieKTpoHHas 6GUGJIMOTEYHAss
cucremMa / 000 "Jupekt-Megua" . - M. : [6. u.], 2001. - 3ars. ¢ TUTy/a. 3KpaHa. - B. u. URL:
www.biblioclub.ru
3. YuuBepcasibHbIe 6a3bl AaHHbIX East View [JsiekTpoHHbIN pecypc] : uHopMalnmoHHbIN pecypc / East
View Information Services. - M. : [6. u.], 2012. - 3arJ1. ¢ TUTYJI. 3KpaHa. - b. 11.
URL: www.ebiblioteka.ru
4. Hay4yHasi asiekTpoHHas 6ubsmoreka eLIBRARY.RU [3sekTpoHHBIM pecypc] : uHPOpPMaLMOHHBIN
noptan / 000 "PYHIB" ; Cankr-IleTepbyprckuii rocyjapcTBeHHbIH yHUBepcuTeT. - M. : [6. u.], 2005. -
3arJ1. ¢ TUTYJI. 3KpaHa. - b. 1.
URL: www.eLibrary.ru
7.5. OnucaHue MaTepHaJIbHO-TEXHHUY€E€CKOro oGecneyeHuUs.
Ouman MI'Y B r. JlyOHe, OTBeTCTBEHHBIH 3a peanu3auuio JaHHOW IIporpammbl, pacrnonaraer
COOTBETCTBYIOIIEH MaTepHabHO-TEXHUYECKOH 0a30il, BKJIIOYAs COBPEMEHHYI) BBIYHCIUTEIBHYIO
TEXHUKY, OOBEAMHECHHYIO B JIOKAJbHYIO BBIYMCIUTEIBHYIO CETh, HMMEIOLIYI0 BBIXOJ B HHTepHeT.
Hcnonb3yloTes  cHelUaau3upOBAaHHBIE  KOMIIBIOTEPHBIE  KJACChl,  OCHAILEHHbIE  COBPEMEHHBIM
o0opyioBaHUEM.
MarepuanbHas 6a3za rmojapaseneHus COOTBETCTBYET JCHCTBYIOIIMM CaHHUTAPHO-TEXHUYECKMM HOpMaM M
obecreunBaeT MPOBEACHHE BCEX BHJAOB 3aHATHH (1a00paTOpHOM, NMPAKTUYECKOH, AUCHUIUIMHAPHON H
MEKIUCIMIUIMHAPHOM  MOJArOTOBKM) W HAay4YHO-MUCCIEI0BATEILCKOW  paboThl  OOydaroluxcs,
NPEyCMOTPEHHbIX Y4€OHBIM IJIAHOM.

8. MeToanveckne peKOMEHAAIMH N0 OPraHM3alMH H3YUYeHHUs JUCIHTIIHHBI
8.1. ®opMbl 1 MeTOAbI IPENOAAaBaHUA AUCHUNINHBI

(mepeyUcaAOTCA B COOTBETCTBUM € Tabuiei 5.1.)
Hcnosbzyembie GOpMbI 1 METO/IbI O0YUEHHUS:
JICKIITUH

CEeMHUHAPCKHE 3aHATUS
camocCTosITeNIbHasl padoTa CTYJEHTOB.



B niporiecce npernojaBanus JUCIHUILIMHBI ITPEroaBaTellb HCIONb3YyeT Kak Kiaccuyeckue GopMbl 1
METO/1bI 00 yueHHS (JIEKIIMU U CEMHUHAPCKHUE 3aHATHS), TAK U AKTUBHBIE METO/IbI 00 y4YEHUSI.

[Tpy mnpoBeAeHUH JIGKIMOHHBIX 3aHATHH MperojaBareib MCIOJb3YeT ayAHMOBU3YalIbHBIE,
KOMIIBIOTEPHbIC M MYJbTUMEIUHHBIE CPEJICTBA OOYYEHMSs, a TAKXKe JEMOHCTPALIMOHHBIE M HAIJISIHO-
WJLTIOCTPAlMOHHBIC (B TOM YHCIIE pa3aTOYHbIC) MaTepPHAIIBL.

CemuHapckue 3aHsATUHs NPoBOaATCS B (opme npoOseMHON CUTyallMH, KOTI'Jlda HEKOTOPBIM acCHeKkT
pacCMOTPEHHONW TEMbl HM3/araeTcs MnpenojasareneM Oosnee noapodHo. Yacte uHpOpManun
KOHCHEKTHpYyeTcs. boJbinas yacTth BpeMEHM BblielieHa Ha padoTy € HCHOJIb30BAHUEM KOMIIBLIOTEPHOM
TEXHUKH U TPOrPaMMHOT0 00eCIIeUeHHUSI.

B pamkax Kypca HMCHOJIB3YIOTCS AaKTHBHBIE M MHTEPAKTHBHBIE METOJbl OOyYE€HHMs B Ipolecce
npoBeeHus 3aHATHH. OCHOBHBIMM OCOOCHHOCTSMH MHTEPAKTHUBHBIX 3aHSTUH SBIISIOTCS MWHTEPAKTHUBHBIC
NPAaKTHYECKUE YIPaKHEHHS M 3a/1aHKsl, KOTOPbIE BBIMOJIHSIOTCS 00y4YalOIUMHKCI HE TOJIBKO M HE CTOJIBKO
Ha 3aKperieHne U3y4eHHOr 0 MaTepualia, HO U Ha CAMOCTOSITENIbHOE H3YyYEHHEe HOBOTO.

8.2. MeTojuuecKkue peKOMeH/Jall Uy IperojaBaTesio

[lepen HauamomM wu3yuyeHUsS IUCHUIUIMHBI IMPENOAABATENb JODKEH O3HAKOMUTb CTYACHTOB C
BUJIaMU y4eOHON M CaMOCTOSITENIbHOI paboThl, MEpeYHEM JIMTEPATypbl U HHTEPHET-pecypcoB, Gopmamu
TEKYIIEH U NPOMEKYTOYHOM aTTECTAllUK, C KPUTEPUSMH OLEHKH KayeCTBAa 3HAHMM JUJII UTOIOBON OLIEHKU
M0 AUCIUIIIINHE.

[Tpu npoBeaeHuu KU, IpenoaaBaTelib:

1) dopmynupyeT TeMy U LEIb 3aHIATUS;

2) u3naraer OCHOBHBIE TEOPETHYECKHE MTOJIOKECHHUS;

3) ¢ MOMOIIBIO MYJILTUMEIUHHOTO 000PY10BAHUS W/WIIH MO 3aITHCh JIa€T ONPEIEIICHUSI OCHOBHBIX
MOHATHI, pacueTHBIX GOpMYII;

4) NpoBOAMT MPUMEPBI U3 OTEUECTBEHHOI'0 U 3apYOEKHOr0 OIbITA, AT TEKYLHE CTATUCTUYECKUE
JAaHHBIC JUIS1 HATJISTHOTO M 00pa3HOro MpeCTaBICHUS H3y4aeMoro MaTepuaa;

5) B KOHLIE 3aHATHS JAeT BONPOCHI JUIsl CAMOCTOSITEIIbHOIO U3yYEHUSI.

Jlnst ceMUHApPCKUX 3aHATUH

[TonroroBka K NPOBEACHUIO 3aHATUH MPOBOAMTCS perysipHo. OpraHu3zanusi INpernojaBaTeneM
CEMHHAPCKUX 3aHATHH JOJDKHA YAOBIETBOPATH CIEAYIOIMM TpeOOBaHUS: KOJIUYECTBO 3aHATHH JO0JKHO
COOTBCTCTBOBATH y‘{C6HOMy IUIaHYy IporpamMmsbl, COACPKAHUC IIJIAHOB MJOOJIZKHO COOTBETCTBOBATH
NporpaMMe, IJIaH 3aHATHH J0/KCH COJIEPKaTh MEPEUCHb PACCMaTPUBAEMBbIX BOITPOCOB.

Bo Bpemsi ceMUHAapCKUX 3aHATHI MCIOJIBL3YIOTCS CIIOBECHbIE METO/bl 00y4yeHHus, Kak Oecena u
JMCKYCCHSI, YTO MO3BOJIIET BOBJICKATh B YUCOHBIN MPOLIECC BCEX CIyMIATENCH U CTUMYJIHPYET TBOPYECKUN
NOTeHIHall 00yJarOIIUXCsl.

[Ipy nmoAroToBKE CEMHHAPCKOMY 3aHATHIO IPENOJABATENI0 HEOOXOAMMO 3HATh IUIAH €ro
NpOBE/ACHHUSA, MPOAYMaTh (OPMYJUPOBKHM U CcOJEpKaHME Y4YeOHBIX BOMNPOCOB, BBIHOCHUMBIX Ha
o0cyKIeHHeE.

B Hawane 3aHaATMA mnpenojaBaTelb JO/KEH PACKPBITH TEOPETHUECKYKHO M IPAKTUYECKYHO
3HAYUMOCTh TE€Mbl 3aHSTHS, ONPEAEIUTH IOPSJAOK €ro IMPOBEAEHHS, BpeMs Ha O0OCYXKJIEHHE KaxI10ro
y‘lCGHOFO BOIIpOcCa. B X04€ 3aHATHA CICAYCET AdaTb BO3MOXKHOCTL BBICTYIIMTHL BCEM JKCIAKOUIUM H
NPEJIOKUTH BHICTYIIUTH TEM CIyLIATEIsIM, KOTOPbIE MPOSBIISIIOT IACCUBHOCTD.

Llenecoobpasno, B xoae 00Cyk1eHUs y4EOHBIX BOIIPOCOB, 3a7aBaTh BBHICTYNAIOIIUM U ayJAUTOPHH
JIOTIOJTHUTENBHBIC U YTOUHSIOIIME BOMPOCHI € IICJIBIO BBISCHEGHUS MX MO3UIUI 1O CYIIECTBY 00CYKAaeMbIX
l'[pO6.HCM, a TaKXXC mNOOoHpATh BBICTYIUICHHEC C MECTa B BHJAC KPATKHUX ﬂOHOHHCHHﬁ. Ha 3anstusax
NPOBOJUTCS 0TPabOTKA MPAKTUYECKUX YMEHHI 1101 KOHTPOJIEM ITperoiaBaTens

8.3. MeTtoauyecKHue peKOMEHJALMHM CTyJEeHTaM [0 OpPraHUM3alMU CaMOCTOATEe/bHOM
pa6oThl.

[Tpuctynas K M3y4eHUIO HOBOW Y4€OHOM JIMCHMIUIMHBI, CTYJIEHTbl JOJIKHBI O3HAKOMUTBLCS C
yueOHOH TMporpaMMoii, yueOHOM, HaydHOH M METOJUYECKOW JMTepaTypoil, uMerouieiics B Oubanoreke



YHHBEPCUTETAa, BCTPETUTHCA C IMpenojaBareieM, BEAYLUMM IUCHUIUIMHY, IMOJYYUTh B OubOIMoTEeKe
PEKOMCHIAOBAHHBIC y‘lCGHl’IKI/I H y‘-IC6HO-MCTO,[II/I‘-ICCKI/IC HOCO6I/IH, OCYILICCTBUTDH 3alucChb Ha
COOTBETCTBYIOIIUI KypC B Cpe/le 3JIEKTPOHHOr 0 00y4YeHHsI YHUBEPCUTETA.

['nyOuHa yCcBOEHUS AUMCLMIUIMHBI 3aBUCUT OT aKTUBHOM M CHUCTEMATUYECKON paboThl CTyJEeHTa Ha
JEKIUAX M TPaKTHUECKHUX 3aHATHAX, a TaKKEe B XOJC CaMOCTOATEIbHOW padoThl, MO M3yYCHHIO
PEKOMEH10BaHHOM JINTEPATYPBI.

Ha JICKIUAX BaXHO COCPEAOTOYUTL BHHUMAHHE Ha €€ COACPKAHUU. DTO IOMOXKET Jqyqdmie
BOCIIPUHUMAThL Yy4e€OHBI MaTepual U YSCHUTb B3aMMOCBA3b IpodJieM 1o Bced aucuuiuimie. OCHOBHOE
COZIepKaHUE JICKIIMH 11esIeco0o0pa3Hee 3aMnChIBaTh B TETPaAH B BH/IE KIIOUYEBBIX (ppa3, MOHATHUH, TE3HUCOB,
0000111eHH#1, cXeM, OMOPHBIX BbIBOOB. HeoOxoaumo obpamaTh BHUMaHWE HA TEPMHUHBI, (POPMYJIMPOBKH,
PAaCKpbhIBAIOIIHUE COACPKAHNUEC TCX HUJIM MHBIX SABJICHUH U mpouecCoOB, HAYYHBIC BbIBOABI H NMPAKTHYCCKUC
pekoMeHanuu. JKenarenbHO OCTaBIATH B KOHCIIEKTaX IIOJS, Ha KOTOPBIX JellaTh TIOMETKH W3
PEKOMEH/IOBAaHHOW  JIMTEpaTyphl, JIOMOJHAIOLWIEH MaTepual MPOCHYyIIAaHHON JIEKIMH, a TakKe
MOAYCPKUBAIOIIME OCOOYI0 BaXXHOCTh TEX WJIM MHBIX TEOPETHYECCKUX MONOKEHHH. C 1enbl0 ysICHEHUS
TEOPETHYECKUX IOJOKEHUH, pa3pelieHusi CHOPHBIX CUTyaluii HeoOXOJMMO 3a/aBaTh IPENojaBaTellio
YTOUHAKOHIIUC BOIIPOCHIL. Ilﬂﬂ 3aKpCIIJICHUA COACP)KAaHHA JICKIIMU B IIaMATH, HCO6XO}1PIMO BO BpEMs
CaMOCTOSITEJIbHOW pPabOThl BHUMATENBHO IPOYECTh CBOM KOHCIEKT M JIOMOJHHTH €ro 3alucsIMH U3
yueOHHMKOB M PEKOMEH10BaHHON IUTEepaTyphl. KOHCIEKTHPOBAaHNE YNTAEMBIX JIEKLIUH U UX MOCIEAYIOIas
nopabotka crocobcTByeT Oojiee Tiry0OKOMY YCBOGHHMIO 3HAHH, M MO3TOMY SIBISIOTCS BakHOH (popmoii
y4eOHOM 1eSATEIbHOCTH CTY1EHTOB.

MeToanueckue yKa3aHHus ISl CAMOCTOATEIbHOM PadoThl 00y4al0IHXCH

[Ilpounoe ycBoeHHME M JOATOBPEMEHHOE 3aKpernjieHue ydeOHOro marepuana HEBO3MOXKHO 0e3
NPOJYMaHHON caMOCTOSTeNIbHOM paboTel. Takas pabora TpeOyeT OT CTyJeHTa 3HAUYMUTEeJbHBIX YCHIIUH,
TBOpPYECTBA U BBICOKOH OpraHu3oBaHHOCTU. B Xoje camocTosTenbHOM padOThl CTYAEHTbI BBITOJIHSIOT
CIIEAYyIOIMEe 3aJa4yu: J10padaThIBAlOT JIEKUMH, M3Y4alOT PEKOMEHJIOBAaHHYIO JIUTEPAaTypy, FOTOBATCS K
NPAKTHYECKUM 3aHSATUSAM, K KOJUJIOKBUYMY, KOHTPOJBHEIM paboTaM MO OTAENbHBIM TEMaM JUCLUILINHEI.
[Ipu sToM 3dpdexTHBHOCTE yueOHOH IeATEeIbHOCTH CTYJACGHTA BO MHOIOM 3aBUCHT OT TOro, Kak OH
pacnopsANICS BbICIECHHBIM JJIsl CAMOCTOSATEILHOM paboThl 010 1KETOM BPEMEHHU.

Pe3ynbTaToM caMOCTOATENBHONW palOThI ABISETCSA MPOYHOE YCBOCHHE MATEPHAJIOB IO MPEAMETY
COTJIACHO IPOrpaMMBbl JIU CHUIUIMHBL. B uTore 31oii paboTsl hopMupyroTCs PO eccuoHaNbHbIE YMEHHUS U
KOMIIETEHLIUH, PA3BUBAETCS TBOPUECKHIT MOAX0/ K PEUICHUIO0 BO3HUKIIUX B X0/ yUeOHOH AeATeIbHOCTH
npoOJIeMHBIX 3a/1a4, MOSABIAETCS CaMOCTOATEIbHOCTH MBILIICHUS.

Pemenue 3anay

[Tpu caMOCTOATEIEHOM pEIICHUH 3a/1a4 HY)KHO 0O0OOCHOBBIBATh KaX</IbIi Tall PCIICHUS, UCXOAS U3
TEOPETUYECKUX MOJIOKEHHUI Kypca. Eciu cTyaeHT BUAUT HECKOIBKO MYyTeH perieHus npoodsemMsl (3a1auun),
TO HYXKHO CPaBHUTb UX M BbIOpaTh camblil pauuoHanbHbIH. [lone3H0 10 Havana BHIYMCICHUN COCTABUTH
KpaTKU# NJ1aH pelieHus npodaemMsl (3a1auu).

Pemenne npoOneMHBIX 3ajay WM NPUMEPOB CIEAYET U3JIaratb MOJAPOOHO, BBIYUCICHUS
pacronaraTb B CTPOrOM TOPSJKE, OTAEAsA BCIIOMOIaTe/IbHbIC BHIYMCICHUS OT OCHOBHBIX. Pemienus npu
HEOOXOIMMOCTH HYKHO COITPOBOXKAATH KOMMEHTAPUSIMU, CXEMaMH, YePTEKAMU U PUCYHKAMM.

CnenyeT MOMHHMTH, 4YTO peIICHHE KaXA0W yueOHOH 3agayM JOKHO JIOBOJAUTBCS 10
OKOHYATEJIbHOT'0 JIOTHYECKOr0 OTBETa, KOTOPOro TpedyeT yCIOBHE, H 110 BO3SMOKHOCTH € BBIBOZOM.

[TonyueHHBIN OTBET CIEAYET MPOBEPUTH CIIOCOOAMH, BHITEKAIOIIUMH U3 CYLIECTBA JAHHOW 3a1a4H.
[Tonesno Ttakxke (eciii BO3MOXKHO) pellaTh HECKOJbKUMHM CHOcO0aMU M CPaBHUTH IOJIy4EHHbIE
pe3yJIbTATHI.

Pemienue 3azad JaHHOrO THUIIA HYKHO NPOAOIDKATH 0 NPHOOPETEHUs TBEPIbIX HABBIKOB B HX
PELLICHUH.

3agaya — 3TO 1ieNb, 3a/laHHas B ONPEJCICHHBIX YCIOBHUAX, PCIICHHME 3aJayd — IpoLece
JIOCTUIKEHUS TOCTABIICHHOM 11€JI1, TOMCK HEOOXOAMMBIX Il 3TOr0 CPEJICTB.

ANTrOpUTM peLICHUS 3a/1ay:



1. BHMMaTEeJBHO NpOYMTANWTE YCIOBHE 3aJaHUsl M YSICHUTE OCHOBHOW BOIPOC, IPE/CTaBbTE
IMPpOLCCChI U SABJICHHA, OITHCAHHBIC B YCJIOBUH.

2. TloBTOpHO NpPOYTHUTE YCIOBUE JUISI TOrO, 4TOOBI YETKO NpPEACTaBUTH OCHOBHOH BOMpOC,
npobiemy, 1eib pelieHus, 3aJaHHbIe BeJIMYUHbI, OIUPAsCh HA KOTOPbIE MOXKHO BECTH IMOUCKH PELLICHUS.

3. [TpousBeauTe KpaTKYIO 3alUCh YCIOBUS 3a/1aHHS.

4. Eciin Heo0X01MMO COCTaBbTE TAOJIUILY, CXEMY, PUCYHOK HJIU YEPTEK.

5. Ompezpenure METO/ PELICHUS 3a/JaHUSI, COCTABBTE IIJIAaH PELLICHHUS.

6. 3anuIunuTe OCHOBHbBIE OHATUS, (POPMYJIBI, OIMMCHIBAIOLME [IPOLIECCHI, MPEJIOKEHHbIE 3a1aHHOM
CHUCTEMOM.

7. Haiinure penieHue B 001EM BH/I€, BBIPA3UB HCKOMbBIEC BEJIMYMHBI Uepe3 3aJaHHbIC.

9. IlpoBepbTe NPaBUIBHOCTD PEIICHUS 3aaHUSI.

10. ITpon3sBenuTe OLEHKY peasibHOCTH ITOJIYYEHHOIO PEeLIEeHHUS.

11. 3anuiure oTBET.

9. Pa3pa6oTyuK (pa3paGoOTYUKH) NPOrpaMMBbl.
K.}p.M.H. JlykbsiHOB K.B.



