degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

A.B. [IBopkoBu4

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JUCHHUIIMHE: IIporpammupoBaHue cucTeM
10 HAMPABJIECHUIO: WNudopmarrka 1 BEIYUCTUTEIbHAS TEXHUKA
npopuJib NOArOTOBKHU: KommbroTepHbIE TEXHOJIOTHUH ¥ BHIYUCIIUTEIbHAS TEXHUKA

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kaepa AMeKTPOHHBIX BRIYUCITUTEILHBIX MAIIUH

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOM arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynuTOpHBIX YacoB: 15 Bcero, B TOM YHCIIE:
nexuuu: 15 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1
[IporpamMmy cocraBunu:

E.I. KpeueToB, kaH[. TEXH. HayK
B.A. ITo3aH51KOB, KaH[I. TEXH. HAyK
H.b. IlpeoOpaxeHCKHiA, KaHI. TEXH. HAyK, CTAPIINI HAYYHBIH COTPYIHUK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl 3JEKTPOHHbBIX BRIYUCIUTENbHBIX MaiuH 04.06.2020



AHHOTANMA
B pasButne xypca «lludpoBbie Meromsl 00pabOTKM B CHUCTEMaxX NepeJadd NaHHBIX» B JIAHHOM Kypce
paccMaTpUBaIOTCSl BOMIPOCHI pean3aiuy MPOrpaMMHBIX HUH(OPMAIMOHHBIX cucTeM. OOCYXIA0TCsI PUEMbI
a¢dhekTHBHONW oOpraHu3anuu padoT Mo pa3padoTKe MPOrpaMMHEIX MPoAyKTOB. Co3maHuMe MPOTrpaMMHBIX
CHUCTEM TIpearnojiaraeT HalW4Yhe OINpEeAeNIEHHOM METOAMKH KOJUIEKTMBHOTO TpyAa MO TMPOEKTUPOBAHUIO,
OTJAJKE U KOMIUIEKCUPOBAHUIO IIPOTPAMMHBIX NPOAYKTOB. B Kypce paccMaTpuBarOTCsi BOIPOCHI MO3TAITHON
peanu3anuu nNporpaMMHBIX MPOEKTOB, CO3[aHUs MPOTPaMM Kak 0OBEKTOB 00paboTKu u aHanmu3a. OTaeinpHOoe
BHUMAaHUE VyIEISETCA BONpOCaM MIPUKIAAHOTO XapakTepa peuleHus 3a7ad  [MporpaMMHUpPOBAHUS,
HEOOXOIMMOCTH COOTBETCTBUS BHIOPAHHBIX MPUEMOB M aJTOPUTMOB OCOOCHHOCTSM MOJIENICH MPUKIAJIHBIX
oOmacTel, ik KOTOPBIX BEITIOTHSAETCS IPOrpaMMHUPOBaHUE.
Cnymarenu Kypca OpUEHTHPYIOTCS Ha CTPYKTYPHOE OCMBICICHHE MPOEKTHBIX 3ajad, B 0a3rce yCBOCHHBIX
MOHATUA W TEPMHUHOB, U UYETKOE HBJIOKECHUE TEXHUUYECKHUX BOIMPOCOB B YCTHOM M NUCHMEHHOM peyw.
KonTponbHbie 3a1anust opMyTHpYIOTCS KaK MPUKIIaIHbIC IPOSKTHBIC 33/1a41 CPETHEH CIIOKHOCTH.
Ha mpaktudecknx ¥ CeMHUHApPCKUX 3aHITHUSAX MPOBOMSATCS aHANU3, OOCYKICHHS U CPaBHUTENLHBIC OIICHKU
pAlla COBPEMEHHBIX MPUEMOB MPHUKIATHOTO NPOrPpaMMHUPOBAHUS C LEJIbIO 3aKPEIUICHUS OCBOCHHOI'O
TEOPETUYECKOTO MaTepuaja, a TakKe W3Y4YeHHs peaju3allid MPUKIATHBIX 3a7ad  HMCIONb30BAHUS
BBIYHCIIATEIIFHON TEXHUKH.
JIyist ycrienmHoro IpoXokKACHHs Kypca HE0OX0UMO MOCENICHHE M KOHCIIEKTUPOBAHUE JICKITUH, BBITTOJHEHUE
MPAKTUYECKUX 33aJJaHUI U CAMOCTOsITeNIbHAS paboTa ¢ JIONOTHUTEIbHBIMH JTUTEPATYPHBIMH UCTOYHUKAMH.

1. lean u 3apa4un

Heas AucHUNIHHBI
Jatp oOy4aeMbIM 10 CHEHMAIBHOCTH NpUKIagHas MareMaThka u (u3uka (Crenuain3amnus
-JJICKTPOHHBIC BBIYMCIIUTENILHBIC MAIIMHBI), JaTh OO0y4YaeMbIM [0 CHELUaIbHOCTH IIPHKJIAHAS
MareMaTHKa W (u3uKa (Creruaan3anus —>JICKTPOHHBIC BBIYMCIUTEIBHBIC MAIIMHBI), KOMIUICKC
CBEJCHHH O COBPEMEHHBIX IPHEMax IOCTPOCHUSI MPOTrPAMMHBIX CHCTEM, HMMEIOLIMX pa3IMyHOe
Ha3HA4YeHHE W PEeaTM3alHnI0, TTO3HAKOMUTH CO CTPYKTYPOH M MPHHIUIIAMH CO3IaHUS M COMPOBOXKICHHS
OubMoTek mporpamMm, 6a30BbIX OMOIMOTEK U MPUKIATHBIX IPOTPAMMHBIX MOJICHCTEM.

3agauu AU CHUIIHHBI

*  IpuoOpeTeHHe CIIyIaTelIsIMH TEOPETUYECKUX 3HAHMH M NMPAKTHYECKHX YMEHHH M HaBBIKOB B
00JIaCTH CO3/1aHUs M NCIOIb30BaHUS IPUKIIAIHOTO IPOrPaMMHOT0 00eCIIeUeHHMS;

*  pacKpbITHE CYIIHOCTH M 3HAYEHUS 3a/1a4 IPOEKTHPOBAHUS NPOIPAMMHBIX CUCTEM, OIpEIeSICHUs
TEOPETUYECKHUX, KOHLENTYaJbHBIX, METOAOJIOTMYECKUX M OPraHU3allHOHHBIX OCHOB IPOEKTHOM
NeSITEIbHOCTHY;

* (OpMHUPOBaHUS CUCTEMHOTO MOAX0/A B cpepe MPOEKTUPOBAHUS TPOTPAMMHBIX CUCTEM M IPUBUTHS
MH)KCHEPHOM KyJIBTYpBI, T.6. YMEHHUS LIEJIECHANPABICHHO paboTaTh ¢ MH(OpMaILUel, HCIIONb3ys ee Ui
peieHus npodeccroHaIbHBIX BOIPOCOB;

* TOATrOTOBKA CIyIIATeNed K U3yYEHUIO CMEXHBIX AUCIHIIINH CIIEIHATN3ALNN.
2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

VYK-1 CriocobeH oCymiecTBIsTh MTOUCK, VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYET U BbIOMpaeT
KPUTHUYECKUH aHAJIN3 ¥ CUHTE3 HHpopManuy, |MHPOpMANNIO, HEOOXOAUMYIO ISl PELIeHUs MOCTAaBICHHON
MIPUMEHATh CHCTEMHBII MOAXOA Ul pELIEHHsT  |3ada4u

[IOCTABJICHHBIX 3a7a4

OIIK-2 Cnocoben ucnonb3oBarh coBpemeHnbie |OIMTK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H BBIYHMCIIMTEIEHYIO TEXHHKY W CEpBUCHI ceTH MHTepHET B
MPOrpaMMHBIE CPEJICTBA MPH PellicHUH 337a4  |o0iactu (cdepe) mpodeccHoHaANBHOM NesITeThHOCTH

npodecCHOHAIBHON IS TeIBHOCTH, COOITIoas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIIST OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO U TpauuecKoro
Hay4HbIC U (WJIN) TEXHUYECKUE Tpe/ICTaBICHHUS pe3yabTaToB Hay4YHOM
(TexHonornvyeckre, THHOBALIMOHHBIE) OTYETHl  |(HAYYHO-TEXHUYECKOW, WHHOBAIIMOHHON TEXHOJIOTUYECKOM)
(ryOnTIKanuy, TPOEKTHI) JEATEIILHOCTH B BUJIC OTYETOB, HAyYHBIX ITyOIMKAIHIA




[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uuciie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH  THUIOTE3BI, CTPOHTH
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICITN MareMaTHueCKHe MOAENM JUIsi  OIMCAHUS  U3Y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJIICHUI M MPOIECCOB, OIICHUBATH KAY€CTBO pa3padOTaHHON
aHAJIN3UPOBATh HAyYHbIE MPOOJIEMBI, TIOJIy4aTh |MOJCIH

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHATh TEOpeTHUeCKHue H (WIIHN)
9KCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

[IK-2.1 3HaeT HOpUHLMIBI MOCTPOEHUS HAyYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJNyYEHHOTO MaTepHala,
CHocoObI apryMeHTallH

[1K-2 Crioco0OeH caMOoCTOIATENLHO HIN B
Ka4eCTBE uieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MIPOBOIUTH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIE
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBozauTeNs ) MaJIOTO HAYYHOTO KOJUIEKTHBA

Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio
[IK-2.3 CnocobeH NpOBOAWTH ampoOaIuio pe3yiIbTaToB

Hay4HO-UCCIIE0BATEIbCKOMN paboTHI [IOCPEICTBOM
MyOJIMKAIIMK HAYYHBIX CTaTeil U yyacTus B KOH(EPEeHIUIX

3. [lepeyens mIaHUPYeMBIX Pe3yJbTATOB 00y4eHUs 10 AUCHHILUINHE (MOIYJII0)

B pe3ynbrare 0CBOCHUS AUCIMILUTMHBI 00yYaOINeCst JOJDKHBI

3HATh:
* OCHOBHBIC METOJIbl TEOPHU CHUCTEM, CBOICTBA CHCTEM, OCHOBBHI TEOPUH (HOPMAIIBHBIX CHUCTEM U €&
3HAYCHHUE [T NPOOJIEMATHKH AITOPUTMH3AINH, TIPOTPaMMUPOBAHUS;
. CYIIHOCTh, Ba)KHOCTb, aKTYaJIbHOCTh W OCOOCHHOCTH MpPOOJIEeMBbI OOecreueHus YCIENIHOTO
MPOEKTUPOBAHUS IIPOTPAMMHBIX CHCTEM;
* 0COOCHHOCTH CO3J]aHMS MIPOTPaMM Kak 00beKTa 00pabOTKH 1 aHaU3a;
* TMPHUHIUIIEI PeaTH3aluH MOITAITHON pa3padOTKH MPOTPaMM B XOJI€ UX CO3/IaHUS;
* KPHUTEpPHHU Ka4yecTBa MPOrPAMMHBIX IPOYKTOB;
. TpeOOBaHHsA K TOCTPOCHUIO NPOTPAMMHBIX CHUCTEM M PEKOMEHIAIWU 10 OOSCHCYCHUIO HX
(YHKIIMOHUPOBAHUS ¥ 00CITY)KHBaHUSI.

YMETb:
. 9 (EeKTUBHO HCIIONB30BaTh TNPHEMBI, METOABl W CPEACTBA MPOCKTUPOBAHUS MPOTPAMMHBIX
HPOIYKTOB;
. NPaKTHYECKH PEAM30BbIBATh IIOJYYCHHBIC HABBIKM pa3paOdOTKH IPHUEMOB, METOIOB
pOrpaMMHPOBAHUS;
*  (opmymupoBaTh 3a7auM MPOTPAMMHPOBAHHS CHCTEM, IMOAOUpATh paIMOHAIBHBIC CIIOCOOBI M
CpEICTBA UX PeaTH3aLH.

BJIQJICT!
* [pUEeMaMH, METOAAaMH ¥ CPEICTBAMHU CO3JIaHHUSI IPOTPAMMHBIX IIPOYKTOB;
* HaBBIKaMH pa3pabOTKU MPHUEMOB, METOIOB M CPEICTB MPOSKTHPOBAHHS IIPOTPaAMM;
*  MCTOAMKAMH peasM3aluM 3a1a4 [POrpaMMHUpPOBaHMs, HOIOUpPATh pPAlMOHAIbHBIE CIIOCOOBI U
CpPEICTBA UX pean3alii;
* [PAKTUKOI UCCIIE0BAaHMS M PEIICHUS TECOPETUIECKUX M PAKTUUECKHUX 3a/1au.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKa3aHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM YY€OHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.

Mowvrroao (Contoancr TTaAAnaT naAnTLT




JAVINLKIXL —vviriaap o Jiavvpal. pavvios

pabora

1 BBenenne B mporpaMMHpOBaHUE CHCTEM. 1 1

) [apagurmer YCIELIHOTO 1 1
[IPOrpaMMUPOBaHUS.

3 OcobeHHOCTH MPOEKTUPOBAHUS 17§ 1 )
00pabOTKH POTOKOJIOB.

4 CucTteMbl KOHTPOJISI BEPCHIA 2 4

5 ANTOpUTMBL 2 4

6 Pedakropunr u 11a0JIOHBI ) 4
[IPOEKTUPOBAHUS.

7 Db dekTuBHAs Tiepeaadya NaHHBIX TI0 CETH ) 4
cBs3u . Pusnueckuii yposenb Ethernet

8 Crex TCP/IP 2 4

9 [Ipenmymecrna arperupoBaHHON 1 2
nepeaadn nHHOPMaIIHH.

10 [Mnardpopmennas peanuzaius 1 4
MPOrpaMMHBIX ITPOILYKTOB.

Hroro yacos 15 30

Iloaroroska k sk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb 45 ygac., 1 3au.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cewmectp: 7 (Ocennuii)
1. BBenenre B nporpaMMUpPOBaHHE CUCTEM.

1.1. Moznens nporpaMMHON CUCTEMBI.

1.2. O6oOuieHHas CTpyKTypHasl cxema NpOrpaMMHOM CHCTEMBbI, pa3dueHue Ha (DyHKIHOHAJIbHBIC
MOJICUCTEMBI.

2. Ilapagurmsl ycIemHoro nporpaMMHpOBaHusl.

2.1. Pa3zBuTHeE A3BIKOB IPOTPAMMHUPOBAHHUA.

2.2. O0BEKTHO-OPUEHTHPOBAHHOE TIPOCKTHPOBAHUE MPOTPAMMHBIX ITPOIAYKTOB.

2.3. [lepBas nmapagurma nporpaMMHUpPOBAHUS — «MOPE (DYHKITHID).

2.4. bubnmoreku nporpamm (tioarporpamm, Gyrkmmii). Crenuanu3upoBaHHbIe OMOINOTEKN.

2.5. MonynapHOEe TporpaMMHpOBaHHE — BTOpas mHapagurMa. llemodyHoe u KapkacHOE MOCTPOEHHE
MPOTrPAMMHBIX CHCTEM.

2.6. IlpenMy1iecTBa 1 HEMOCTATKH OOBEKTHBIX TEXHOJIOTHH.
3. OcoOGeHHOCTH TPOEKTUPOBAHUSA U OOPAOOTKH MPOTOKOJIOB.

3.1. Buasl npoTOKOIJIOB Mepeauu JaHHBIX, peliaeMble UMY 3a1a4H.
3.2. [IpuMeHeHme pa3HbIX BUJOB MIPH CO3IaHUN HOBBIX POTOKOJIOB.
3.3. IIporpammuas 00paboTKa IPOTOKOJIOB.

4. Cuctembl KOHTPOJISI Bepcuil

4.1. ITpuHOMI ynpaBiaeHUs IPOEKTOM, OAAEPKKA BEPCH.

4.2. Knaccuueckuil MoaXoA K MOCTPOEHHIO IPOTPaMMHOTO MPOAYKTA.
4.3. CucreMbl KOHTPOJIA BEPCUI U UX POJIb B pa3padoTKe.

4.4, Ctpareruu BETBIICHUS.




5. AITOpUTMBI

5.1. Bo3MOXHOCTh IEKOMITO3UIINN TIPOEKTA B OT/IEIbHBIE TIOJCUCTEMBI.

5.2. JluHaMu4ecKoe NpOrpaMMHpOBaHHE (OMHMCAaHUE IMOAXO/A, NMPUMEHEHUE AN PEUIeHHs 3aaad
MOMCKa KpaTdyalmx TyTel, Moucka HauOOoINbIIed BO3pACTAONICH MOAMOCIE0BATEILHOCTH, U
JPYTUX).

6. PedakTopuHr 1 mabmoHbl MPOESKTUPOBAHMUS.

6.1. CoxpaHeHue NPUBBIYHON MOJICIH OPTaHN3aLUU BHIYUCICHUMN.

6.2. Yiy4iieHue KauecTBa KoJa.

6.3. Ctuib KOOMPOBaHUS. YUeT BO3ZMOKHOCTEH CIIEMATU3NPOBAHHON aInapaTHON 00pabOTKH KoJa.
6.4 PactipocTpaneHHbIe MA0I0HBI TPOSKTUPOBAHUS.

7. DddexTuBHAs TIepeada JaHHBIX 110 CeTH CBsi3u . dusmueckuii ypoens Ethernet

7.1. Manuecrepckuit kox, NRZ, MLT3, xoguposanue 4B/5B, 8B/10B, PAM-5.
7.2. llpumenenune xoguposanus ais 10Base-T, 100Base-TX, 1000Base-TX, 1000-Base-X (0030p).
7.3. Konuposanne 64B/66B. ®uznueckwnii ypoens 10GBase-R, 40GBase-LR4, 100GBase-LR4..

8. Crex TCP/IP

8.1. IlpumeHenne U MOIMPUKALMH CTAHAAPTHBIX POTOKOJIOB.
8.2. Mogens OSI, Ethernet, IP.

8.3. PaboTa TUIMYHOI CETH.

8.4. KommyTaTtop, MapipyTH3arop.

9. IlpeumymiecTBa arpernpoBaHHON Nepenadyn HHPOPMaIIH.

9.1. UudopmannoHHbIE TPOLECCH B HU(PPOBBIX CUCTEMAX.

9.2. MeToAMKN ONTUMHU3ALMUH: «TOHKas» HACTPOHKa TPAHCIOPTHPYIOLIETO MPOTOKOJIA; MHUPHBIN
spoofing; c)xaTue 3aroJoBKOB U JaHHBIX.

9.3. Ipunnune! cxarust: 3arojoBkoB (VJ); nannbeix (LZ, Huffman, apudmerndeckoe koupoBaHue);
monaa Ha DRE

9.4. Heo0XomuMOCTh COIIACOBAHHOIO AaapaTHO-IPOrPaMMHOTO COIMPOBOXKACHUS paboThl ¢
JTAHHBIMH.

10. TTnardopmeHHas peanu3aius MPOrpaMMHBIX IPOAYKTOB.

10.1. Texnomnorwust m1arhOPMEHHOTO MTPOTPAMMHUPOBAHUSI.

10.2. KommekcupoBaHre IPOrpPaMMHBIX MTPOAYKTOB.

10.3. Cnenmanu3arysi, CyIiHOCTh ¥ HEOOXOAUMOCTh CO3/IaHUSI HOBBIX TIAT(GOpPM.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYIIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYuebHas ayquTopusi, OCHAaIllEHHAs! MyJIbTUMEANA IIPOEKTOPOM, 3KPAaHOM U MUKPO(OHOM.
[IporpammHubIe U anmapaTHO-IPOrPaMMHbIE MAKEThl CUCTEM YIPABICHHS, CUCTEMBI PACIIO3HABAHUSI.
AnnapaTHble U IPOrpaMMHBIE PEaIU3aLUK JIEMEHTAPHBIX KOMIIOHEHT CIIELUaIM3UPOBAHHBIX CUCTEM.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa



1. Madopmanmonnsie cucremsl [ Tekct], yued. mocodue ans By3os /0. C. M36aukos, B. H. Iletpos.
-CII6., [Turep, 2005

JlononHuTeNbHAS TUTEpATypa
1. UckycctBo mporpammuposanus [Teker]. T. 1, [yue6. mocodue ans By3os] /donansn 3. KayT ; mox

o6m1. pex. FO. B. Kozauenko ; [niep. ¢ anr. C. I. Tpury0 u np.] iOcHoBHBIE anropuTmsl. -M., Bunbsmc,
2002

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://www.intuit.ru — OTKpBITBIi HHCTUTYT UHTYHT
http://lib.mipt.ru — snexrponnas 6ubnuoreka MOTU
http://www.citforum.ru/hardware/ - 6ubaunorexa CIT-Forum

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTalui U JEHCTBYIOIUX MAKETOB.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe ocBoeHUE Kypca TpeOyeT HalpssKEHHON caMOCTOATENbHOM paboThl cTyneHTa. B mporpamme
Kypca IIpHUBeIeHO MUHUMAJIbHO HE00X0JMMOe BpeMs 1Sl pabOoThI CTy/IeHTa HaJl TEMOH.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:
* YTEHHE, aHAJIN3 ¥ KOHCIICKTUPOBAHNE PEKOMEHI0BaHHOM JINTEPATyPBbI,

*  mpopaboTKy yueOHOro marepuana (IO KOHCIIEKTaM JIEKIMH, y4eOHOW WM Hay4dHOH JuTeparype),
MOATOTOBKY OTBETOB Ha BOIIPOCHI, IIPETHA3HAYECHHBIX JUISI CAMOCTOSTEIBHOTO H3yUeHHS,

¢ 0Ka3arcCiIbCTBO OTACIIBHBIX YTBer(I[CHI/Iﬁ, CBOI\/’ICTB;
¢ pemcHUC 3aaaq, rnmpeaIaraCMbiX CTyACHTaM Ha JICKIUAX U ITPAKTUIYCCKUX 3aHATUAX,
¢ TOArOTOBKY K HPAKTUYCCKUM 3aHATUAM, KOJUIOKBUYMaM, Z[H(I)(i)epeHL[PIpOBaHHOMy 3aqéTy.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTyIeHTa ocyuecTBiseTcs B Qopme
WHIUBHUYaJIbHBIX KOHCydbTamui. Ilokazarenem BiajieHHUs MarepualioM CIYyKUT YMEHHE pelIaTh
3agaun. Jlns QopMupoBaHHs yMEHUS NPUMEHSATh TEOPETHUECKHE 3HAHWA Ha NPAKTUKE CTYACHTY
HEOOXOIMMO pelaTh Kak MOKHO Ooubiiie 3a1ad. [Ipu penieHnu 3aaa4 Kaxaoe JeHCTBHE HE0OXOAUMO
apryMEHTHPOBaTh, CChUIAsICh HA H3BECTHBIC TEOPETHUYECKHUE CBEIEHHs. 3HAYUTENBHO OOJEerduTh
peleHne 3a7a4d MOXKET XOPOIIO BBIIOJHEHHBIN 4epTe, CTPYKTYpHAs CXeMa MM CXeMa aJrOpuTMa
€CJIM OH COOTBETCTBYET YCIIOBHIO 3aJauu. [Ipy moaroroBke K 3aHATHSIM HEOOXOIUMO MOBTOPSATH paHee
U3y4YCHHBIC OCHOBHBIC ONpenesieHHs, (OPMYIUPOBKH TeopeM. B Hauane 3aHATHS, Kak INpaBHIIO,
npoBogutcs kopotkui (10-15 muHYyT) ompoc mo marepuaidy NpPOLISALINX 3aHSATHH B YCTHOH HIIH
nUCbMEHHOM (opme. OOBIYHO MPUIEPKUBAIOTCS CIEAYIOIIEH CXeMBI: H3y4eHHE MaTepraa JIEKIUH 110
KOHCIIEKTY B TOT € JIeHb, Korna Obuta mpociymana jgexuus (10-15 MuHyT); moBTOpeHHe Marepuaia
HakaHyHe cieayromei neknuu (10-15 MuHYT), mpopaboTka ydeOHOTO MarepHalia MO KOHCIIEKTam
JeKIUi, y4eOHOW U Hay4yHOW JUTeparype, MOAr0TOBKA OTBETOB Ha BOIPOCHI, MPEIHA3HAUYCHHBIX JJIS
CaMOCTOSATEJILHOTO M3ydeHHs (1 gac Heaeno), MOATOTOBKA K MPAKTUYECKOMY 3aHATHIO, PEIICHUE 3a1ad
(1 gac). Baxxno 106UTHCS TOHUMAaHMS U3y4aeMOr0 Mareprasa, a He MEXaHHUECKOro €ro 3allOMHUHAHUS.
ITpu 3aTpynHEeHNUN M3ydeHHs OTIEIbHBIX TeM, BOIIPOCOB, ClIEAyeT 0OpaIaTrhesi 3a KOHCYIbTALMAMHU K
JIEKTOPY WJIM MPETOaBaTEeNIo, BEAYLIEMY PAKTHUECKUE 3aHITHS.

Ob6s13aTennbHBIM TPEOOBAaHUEM SBIISICTCSI BBHIIIOIHEHUE TIOMAIIHUX PaloT.

[IpomexxyTOuHBIE KOHTPOJIb 3HAHUW MPOBOAUTCS B BHUJAE KOJUIOKBUYMOB, Ha KOTOPBIX CTYIEHTY
IpeAaraeTcsi MUCbMEHHO OTBETHTh HAa TEOPETHYECKHH BONPOC M PELIMTh IBE 3aJauyd MO TeMe
KOJUIOKBUYMA, a TaKKe CTYACHTY B XOJ€ OCBOCHHs Kypca HEOOXOAMMO BBHINOJHUTH JIBE JOMAIIHUX
MHIMBULyaJbHBIX pabOThI C X MOCIEAYIOIIEH 3alUTOMN.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: HNudopmarrka 1 BEIYUCTUTEIEHAS TEXHUKA

npopuJib NOArOTOBKHU: KomnbroTepHble TEXHOIOTUH U BHIYUCIUTEIbHAS TEXHUKA
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kaepa AMeKTPOHHBIX BRIYUCITUTEILHBIX MAIIIUH

Kypc: 4

KBaJupuKaAnus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT
PaspaGorunkm:

E.I". KpeueToB, kaHJ. TeXH. HayK
B.A. Ilo3aHsKOB, KaH. TEXH. HAyK
H.B. IIpeoOpaxeHckuii, KaH[l. TEXH. HAYK, CTAPIIMNA HAYYHBIH COTPYIHHK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
POrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MH)OPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrnoHaTbHON AeATEIIEHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH
Hay4HbIC U (UJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myGnuKanum, MpoeKThI)

OIIK-3.3 Bnageer mMeToamMu BU3yaJbHOTO U TpadudecKoro
MpeCTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHONW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINi

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHOU
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYeCcKue MOAENM Ul OIHUCaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAUECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 3nHaeT HOpUHLUIBI MOCTPOEHUS HAYYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJyYEHHOTO MaTepHala,
CHocoObI apryMeHTallH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIE
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoznuTeNs ) MaJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mNpoBOAWTH ampoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEILCKON paboThI MOCPEICTBOM
TyONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare nzyuenus aucuuiuinHbl «IIporpammupoBanue cuctem» 00y4aromMncs JOIKEH:

3HATb:

* OCHOBHBIC METOJIbl TEOPHU CHUCTEM, CBOICTBA CHCTEM, OCHOBBHI TECOPUH (HOPMAIIBHBIX CHUCTEM U €&
3HAYCHHUE JUT NPOOJIEMATHKH ANTOPUTMH3AINH, TIPOTPaMMUPOBAHUS;
. CYIIHOCTh, Ba)KHOCTb, aKTYaJIBHOCTh W OCOOCHHOCTH MpPOOJIEeMBbI OOecreueHus YCIENIHOTO

MPOCKTUPOBAHUS MPOTrPAMMHBIX CUCTCM;

* 0COOCHHOCTH CO3J]aHMS MIPOTPaMM Kak 00beKTa 00pabOTKH U aHAN3a;

* MPHUHIUIIEI PEaTH3alUH MOITAITHON pa3padOTKH MPOTPaMM B XOJI€ UX CO3IaHUS;

* KPHUTEPHHU Ka4yecTBa MPOrPAMMHBIX IPOILYKTOB;

. TpeOOBaHHA K TOCTPOCHUIO NPOTPAMMHBIX CHUCTEM M PEKOMEHIAIWU 10 OOECHCYCHUIO HX

(YHKIIMOHUPOBAHUS ¥ 00CITY)KHBaHUSI.
yMeThb:




. 9 (EeKTUBHO HCIONB30BaTh NPHEMBI, METOABl U CPEACTBA IPOCKTUPOBAHUS MPOTPAMMHBIX
MPOIYKTOB;
. NPaKTHYECKH PEAM30BbIBATh IOJYYCHHBIC HABBIKM pa3paOdOTKH IPHUEMOB, METOIOB
POrpaMMHPOBAHHUS;
*  (opmymupoBaTh 3a7auM MPOTPAMMHPOBAHHS CHCTEM, MOAOUpATh paIMOHAIBHBIC CIIOCOOBI M
CPEICTBA UX pean3aliu.

BJIA/IeTh:

* IpUeMaMH, METOJAMU U CPEACTBAMU CO3[AaHUS IPOrPaMMHBIX IIPOJYKTOB;

* HaBBIKAMH pa3pabOTKH MPUEMOB, METOIOB U CPEJCTB MPOESKTUPOBAHUSI IPOTPaAMM;

. METOJMKAMHU peaJM3aluyi 337ad MPOrpaMMHUPOBAHUS, MOAOMPATh pPAIMOHAIBHBIE CIIOCOOBI U
CPEICTBA UX pealIn3ally;

* IPAKTUKOH MCCIEJOBAaHUS U PELICHMs TEOPETUUECKUX U IPAKTUUECKUX 3a/1ad.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO
[TepeueHb TUIOBBIX (TPUMEPHBIX) BOIPOCOB ISl IOATOTOBKH K TEKYIIEMY KOHTPOJIIO:

1. Omumure crpykrypy MAC-anpeca cetu Ethernet.

2. Tlo kakuMm mpaBwiaMm paboraer kommyTarop? UeM omacHO Haju4ue KOJIEI[ B TOMOJOTHU CETH
Ethernet?

3. Onwumure Ha3HaYeHUE 00s3aTeNbHBIX MoJiei B 3aronoBke IPv4. 3auem HyxHa macka noncetu? Kax
paboraer nporokon MPLS?

4. Onwumute HazHaueHue noneit B 3arooBke TCP. Kak npoucxomut padora ¢ TCP-ceccueit?

5. Omnummre OCOOCHHOCTH CIENYIOIIUX BHJIOB (parMeHTanuu/negparmeHTanu JaHHbIX: 110
CMEUICHUIO, TI0 TIOPSIKOBOMY HOMEpY, Ha (hparMeHTHI paBHOM JJTUHEI.

6. Omnumunrte O0COOCHHOCTH pasTpaHUYEHHs IIepeaBaeMbIX JaHHBIX C IOMOIIbIO (h1aroB u
out-cradduHra; OnUIINTE MALIMHY COCTOSHUH JAJIsl TIOMCKAa CHHXpOHM3Ma 1o Kajapam (hunt, presync,
sync).

7. Kakue ocHOBHBIE MPOOJIEMBI PElIAOTCA ¢ TIOMOIIBIO ONTUMH3AKUY Tpadurka? 3aueM HacTpauBaTh
pasmep okHa B ipoTtokosne TCP? Uro Takoe MupHsblIii criyhuHr?

8. Korma umeer npakTHUeCKU CMBICT CKUMATh 3arojoBok nmaketa? Kak mcnonb3yercs anroputMm Ban
SIkob6cona s IPv4?

9. Omnumwure nBa HanOoJee PacIPOCTPAHEHHBIX aNTOPUTMA CXKATHsl JaHHBIX O0e3 moTtepb. B uem cyTh
texHoioruu Data Redundancy Elimination (DRE)?

10. B xakux obOnactsix o0bruHo npumensitor [IIIBM? Cpasaure mexnay co6oit IIIIBM, ASIC u
YHHUBEpPCAIbHBIN MpoLieccop (TIF0CH U MUHYCBI KQ)KI0T0 PELICHUS).

11. KaxoBsl mpenMyIiecTBa 1 HEJOCTATKU EHTPAIN30BAaHHON U paclpeeICHHON CUCTEM yIpaBJICHUS
BepcusiMu? OmUIINTE HAa3HAUCHHE OCHOBHBIX BETBEH INPH HCIOIb30BAHMM CTPATETHH BETBICHUS
git-flow.

12. Kak pemnTh 3aa4y HaXOXKACHHS B TOCJEIOBATEIILHOCTH YHMCE]I MAaKCUMAaJIbHOW BO3pacTaromien
MOATIOCIIEIOBATEIbHOCTH C OMOIIBIO AMHAMUYECKOTO IIPOrpaMMHUPOBAHUS?

13. Yro Takoe pedakropunr? B kakux ciydasx oH 1ernecoodpaszen?

14. IlpuBemute npUMEpPHl MNPAaBUIBHOTO M  HEMPABHIBHOTO HMEHOBAaHHMS MEPEMEHHBIX U
(dopmarupoBaHus Kofa (BRIpaBHUBAHUE, TPYNIHUPOBKA U T.11.) Ha C/C++.

15. TIpeutoxuTe METOABI TECTUPOBAHUS TPUIIOKEHHSI, KOTOPOE UILET B TEKCTOBOM (haiiie Bce yucia u
COXpaHseT B APYroH Qaiin Te u3 Hux, Kotopbie 6omnbime 100.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Hepequb KOHTPOJIBHBIX BOIIPOCOB JJIs1 Z[H(I)(i)epeHL[PIpOBaHHOFO 3a4cTa:

1. Ctiiib KOAUPOBaHUS.

2. Mopenb nporpaMMHOM CUCTEMBI.

3. Co3aHuy HOBBIX MPOTOKOJIOB.

4. PazOuenne npoekTa Ha (yHKIHOHAJIBHBIE TIOACUCTEMBI.
5. Anroputmsl. [lonsiTie 1 k1accudukanus.



6. PedakTopuHr 1 11a0IOHBI TPOSKTUPOBAHMSL.

7. Db dexTuBHas mepenada TaHHBIX [TO0 CETH CBS3H.

8. CoxpaHeHHE NMPUBBIYHOM MOJENH OpraHW3allMM BBIYMCICHUI NPH IIPOrPaMMHUPOBAHUM OOJBIINX
CHCTEM.

9. YﬂqueHHe Kady€CTBa KoJa. Bo3moxHOCTH nporpamMmmucTa.

10.

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

Y4er BO3MOXKHOCTEH CHeMaIM3UPOBAaHHON anmapaTHoil 06paboTku Koja.
PacnpocTtpaneHHble mabI0HBI IPOSKTUPOBAHUS IPOTPAMM.

[Tapagurmel ycrienHoro nporpaMMHpPOBaHUSI.

PasButue s13pIKOB IPOrpaMMHUPOBAHUS.

OO0BEKTHO-OPHUEHTUPOBAHHOE MMPOCKTUPOBAHUE ITPOrPAMMHBIX ITPOIYKTOB.
[IpenmymiecTBa 1 HEIOCTAaTKU OOBEKTHBIX TEXHOJIOTUH.

CucremMbl KOHTPOJISL BEPCUH U UX POJIb B pa3padoTKe.

Oco0eHHOCTH MPOEKTUPOBAHMSI U IPOTPAMMHOM 00pabOTKH MPOTOKOJIOB.
B03MOXHOCT I€KOMIIO3ULINY TPOEKTA B OTAEIbHBIC TIOACUCTEMBI

Buas! npoToKoIIOB nepenadu 1aHHbIX, pellacMble MU 3a/1a4H.
®usznueckuii yposenb Ethernet.

[IpuMeHeHne pa3HbIX BUOB IIPOTOKOJIOB

Crpareruu BeTBIEHUS IPH Pa3BUTHH MPOrPAMMHBIX TPOEKTOB.
[Iporpammuas 006pab0TKa IPOTOKOJIOB.

CucremMbl KOHTPOJISL BEPCUH.

[IpuHLMD ynpaBiaeHUs TPOEKTOM, OJAEPIKKA BEPCU.

Knaccuueckuit monxo K NOCTPOSHUIO MPOrPaMMHOTO IPOIYKTA.
JunaMuyeckoe nporpaMMupoBaHue (OrMcaHue Moaxoaa)

Pemenne nuHamMuueckux 3ajad MOMCKa KpaTyalIuX MyTeH, MOMCcKa HauOOIbIIeH BO3pacTalomen

MIOJIITOCIIEIOBATEIHHOCTH, U IPYTHUX.

29.
30.
31.
32.
33.
34.
35.
36.

37.

Manuecrepckuii kox, NRZ, MLT3, koguposanue 4B/5B, 8B/10B, PAM-5.

[Mpumenenue koguposanus ansi 10Base-T, 100Base-TX, 1000Base-TX, 1000-Base-X (0630p).
Koauposanue 64B/66B. ®usnyeckuii yporeHr 10GBase-R, 40GBase-LR4, 100GBase-LR4..
Crex TCP/IP

[Tpumenenne 1 Moau(UKAIIMK CTAaHAAPTHBIX IPOTOKOJIOB.

Mopens OSI, Ethernet, IP.

Pabora TnIM4HOM ceTH.

KommyTarop, MapuipyTu3arop — IporpaMMHUpPOBAaHUE U YIIPABIECHHE.

MeronuKu ONTHMH3ALMN: «TOHKAas» HACTpOMKa TPaHCHOPTUPYIOLIETO IIPOTOKOJIA; MHUPHBII

SpOOﬁl’lg; CXXaTHEC 3arojiOBKOB U JaHHBIX.

38.

[punuuner cxartust: 3aronaoBkoB (VJ); manneix (LZ, Huffman, apudmernueckoe kogupoBaHue);

mona Ha DRE

39.
40.

41

Heo6xoauMoCTh COTIaCOBAaHHOTO aIapaTHO-IPOrPaMMHOTO COTIPOBOXKICHHS PAOOTHI C JaHHBIMH.
[TnardopmenHast peanu3anus IpOrpaMMHBIX IPOIYKTOB.

. [IpenmyiecTBa arperupoBaHHON Tiepeadn HHPOPMAIUH
42.
43.
44.
45.
46.
47.

HNudopmanroHHbIe MPOIECCH B IIU(PPOBBIX CUCTEMAX.

[TporpaMmHBIe U anmnaparHbie BO3MOKHOCTH KOMIIbIOTEpa IIPH 00pabOTKe JaHHBIX
Oco0eHHOCTH TIOCTPOCHHUS CUCTEM Iepeaad HU(PPOBBIX JaHHBIX.

Henocrarku nmporpaMMHOlN 00pabOTKH MOTOKA IAHHBIX.

Peanuzanus nepenaun JaHHBIX € IIOMOLIBIO CPEICTB IIPOrPAMMHUPOBAHUSI HU3KOTO YPOBHSI.
Hcnonb3oBaHue MoJesIel MOACUCTEM IIPH CO3aHUU OOJBIINX MPOTPAMMHBIX CHCTEM.

Kpurepun onennBanus

Onenka otnuano (10) BeICTaBIsIeTCS CTY/ACHTY, IOKa3aBIIEMy BCECTOPOHHUE, CHCTEMAaTU3HPOBaHHbIE,
IyOOKHe 3HAaHUs Y4eOHOU MPOrpamMMbl AUCHUILINHBL, TPOSBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
obnacTu, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKH IMPUMEHATh UX Ha MPAKTHKE MPH
peIlIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPAaBUIBHOE 000CHOBAHNE IPUHSTHIX PEILICHHA.



Onenka omM4HO (9) BBICTABISETCS CTYIACHTY, MOKa3aBLIEMy BCECTOPOHHHUE, CUCTEMAaTH3HPOBAaHHbBIC,
n1yOoKHe 3HaHHS y4eOHOM MPOrpaMMBbl JUCHUILIMHBI M YMEHUE YBEPEHHO MPUMEHATh X HA MPAKTHKE
MIPH PELICHUH KOHKPETHBIX 3ajad, CBOOOJHOE U MPpaBUIIbHOE 000CHOBAaHUE MIPUHATHIX PELICHUH.

Ouenka OTIIMYHO (8) BBICTABISAETCS CTYACHTY, [IOKa3aBUIEMY CHCTEMAaTH3MPOBAaHHbIE, NTyOOKHEe 3HAHUS
y4eOHOH MpOrpaMMbl AMCLUUILUIMHBI M YMEHUE YBEPEHHO HNPUMEHSTh MX HA MPAKTHUKE NMPHU PEIICHUH
KOHKPETHBIX 33714, IPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUH, C HEKOTOPBIMU HEZ0UeTaMu.

OHGHKa XOopo1Io (7) BBICTABJIACTCA CTYACHTY, €CJIIM OH TBEPAO 3HACT MATCpHajl, r'paMOTHO U IIO
CylmIeCTBY H3Jiarac€t €ro, ymMeCcT NPUMCHATH IIOJTYUCHHBIC 3HAHWA Ha IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Onenka xopomio (6) BBICTABISETCS CTYACHTY, €CIM OH TBEPIO 3HACT Marepuall, TPaMOTHO H TIO0
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.

OHGHKa XOpouro (5) BBICTABJIACTCA CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MaTcpuall, rpaMOTHO U II0
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTUKE, HO AOITYCKACcT B OTBETC
HJIN B PCIICHHHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEM.

OneHka yIOBIETBOPUTEIbHO (4) BBICTABISICTCS CTYIEHTY, IIOKa3aBIIEMYy (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO Marepuaia, HO IIPU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW NMpOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3Iy B CTAHJAPTHON CUTYyallnH.

OmeHka yIOBIETBOPHUTENBbHO (3) BBICTABISICTCS — CTYACHTY, NOKa3zaBIIieMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHUH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B H3JIOKECHUHM IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3/ieiaMH y4eOHO! IpOorpaMMbl, HEOOXOIMMBIMH JUIsl AaIbHEHIIero o0yueHus 1
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJaKe B CTAHAAPTHOW CHTYAIIHH.

OreHKka HEYJOBJICTBOPHUTEIHLHO (2) BBICTABISCTCS CTYICHTY, KOTOPBIH HE 3HAeT OOJbIIeH 4YacTH
OCHOBHOTO COZEp)KaHUsl Y4YeOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IMPHHIUIIOB U HE YMEET UCIIOJIb30BaTh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THIIOBBIX 33]1a4.

Ouenka HeyJIOBIETBOPUTENbHO (1) BBICTABISICTCS CTYACHTY, KOTOPBIi HE 3HAET OCHOBHOIO
cozepKaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITUpOBKax
0a30BBIX NOHATHH JUCHUILIMHBI U BOOOIIE HE MMECT HABBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

JuddepeHnmpoBaHHbIN 3a4€T MPOBOIUTCS B YCTHOH QopMme.

ITpu npoBexenun muddepeHInpoBaHHOrO 3aueTa olOydvaromemycs npenocrapisercs 20 MUHYT Ha
noAroToBKy. Onpoc o0ydarouierocsi MpoBOAUTCS B TedeHrne 30 MUHYT.

Bo Bpems mnpoBeleHMS OJK3aME€Ha M 3adeTa 0Oydarompecs MOTYT IOJb30BaThCsl MPOTpaMMOit
JMCIMTUTUHEL



