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I. AHHOTAIUA
1. llean ¥ 32124 TUCHUINIMHBI

eabr0 OCBOCHUSA NUCIUIUIMHBI SIBJISIETCS TEOpPETHYECKas U MpaKTU4ecKas
MOJATOTOBKA CHEHUAIUCTOB K JICSITEIbHOCTH, CBSI3aHHOW C MNPUMEHEHUEM
TEXHOJIOTUH MPOTrPaMMHUPOBAHUS M C aHAJIW30M BBIYMCIUTEIBHON CIIOXKHOCTH
aJITOPUTMOB JIJIs1 0O6ecTiedeHus: HHPOPMAITMOHHON 0€30TTaCHOCTH.

3ajayaMu OCBOCHMS JUCHMIUINHBI SABJISIOTCS:

1) monyveHune 6a30BBIX 3HAHUI M YMCHHM, CBI3aHHBIX ¢ OCHOBHBIMU
MOAXO0JJaMH K OpTraHU3alliy Mpolecca pa3padboTKU IPOrpaMMHOI0 00ECIICUCHHUS;

2) TOJyYCHHE TEOPETUUYCCKUX CBEIACHHUIA 00 OCHOBHBIX METO/IaX OICHKH
BBIYUCIIUTEILHOMN CI0KHOCTH aJITOPUTMOB,

3) wu3yueHue 0a30BBIX CTPYKTYP JAHHBIX;

4) u3ydYeHHE OCHOBHBIX AJITOPUTMOB COPTHPOBKH M IIOMCKA B MACCUBAX;

5) wu3yueHHEe OCHOBHBIX aIFTOPUTMOB ITOMCKA B TCKCTE;

6) wu3yuYeHHUE aATOPUTMOB I'€HEPAIIUH IEPECTAHOBOK, ITOIMHOKECTB U
MICEBJOCTYyYalHBIX MTOCIE0BATEILHOCTEM;

7) wW3ydYeHHE OCHOBHBIX aJITOPUTMOB Ha rpadax.
2. MecTo nuciuminebl B cTpykrype OOII

JlaHHast TUCIUTIIMHA BXOJUT B 00S3aTEIILHYIO YacTh Y4eOHOTO TUIaHa, CBsI3aHa

C IPYTMMH JUCIUIUTMHAMU 0OpazoBaTebHOU mporpamMmbl. E€ ocBoeHne 6asupyercs
Ha 3HAHUSAX, YMEHUSIX W HaBbIKaX, CHOPMUPOBAHHBIX B MPOIECCE H3YUYCHUS
JUCITUTLIIVH.

«ndopmatuka» — pabota ¢ TpOrpaMMHBIMU CPEACTBAMH OOUIETO
Ha3HAUYCHUS,

«SI3bIKM  TPOTPAMMHPOBAHUS» — 3HAHUE  OJHOIO M3  SI3BIKOB
MPOrPaMMHPOBAHHUS BBICOKOTO YPOBHSI;

«MaremMaTHU4EeCKU aHAIN3» — 3HAHUE OCHOBHBIX TOJOXKECHUN TEOPUU
npeaeiaoB GyHKIUN, TEOPUU YUCIIOBBIX M ()YHKITMOHAIBHBIX PSIOB;

«Teopusi BEpPOSTHOCTEM W MaTeMaTHYe€CKas CTAaTUCTUKA» — OCHOBHBIE

MOHSATHUS, BUIBI pACIIPEICTICHNUI;

«JluckpeTHass MareMaTUKa)» — OCHOBHbBIC TOHSITUS U METOMbI JUCKPETHOU
MaTeMaTUKH, BKJIOYas  JTUCKpeTHble  (QYHKIMHA, KOHEYHBIE  aBTOMATHI,
KOMOHMHATOPHBIN aHAJIN3 ¥ TCOPUIO TPadoB.

JIMCLIMIUIMHBI, JJ11 KOTOPBIX OCBOEHHE TAHHOM THUCHMIUIMHBI HEOOXOIUMO
Kak mnpenmectByromiee: «CeTd HW  CUCTeMbl mepenadud  MHOOpMaLUn»,
«Kpunrorpaguyeckre MeToabl 3ammThl HHPopMauny», «KoMoblOTEpHBIE CETHY,
«Cucrembl ympaBieHUs 0azamMu JaHHBIX», «OCHOBBI MOCTPOCHUS 3aIIUIIEHHBIX
OTNEpPAlIMOHHBIX cUCTEM», «OCHOBBI nocTpoeHud 3amuIIéHHbIX CYB», «OCHOBBI
MOCTPOCHUS 3alIMIIEHHBIX CETEH», «3aluTa MPOrpaMM M JTaHHBIX». 3HAHUSA U
MPAKTUYECKUE HAaBBIKH, MOJYYEHHbIE NPU HU3YYECHHH AUCHUILIMHBI «MeToabl
IPOTPAMMUPOBAHMUS, HCTIOIB3YIOTCS CTYICHTaMH TP pa3paboTKe KYypCOBBIX U
JUTITIOMHBIX pa0oT.

JucturuimHa u3yvaercs Ha 3 1 4 kypcax (6 u 7 cemecTpsl).

3. O0beM TUCHUILUTUHBI:
6 cemectp. 3 3aueTHbIC eqUHUIIEI, 108 aKkageMIUYECKUX YacoB, B TOM YHCIIC:



KOHTaKTHasi ayAuTOpHass paboTta: nekuun — 34 dYacoB, B TOM YHUCIE

IMPAKTHYCCKAA IIOATOTOBKA — 8 YaCoOB,

JIa60paTOpHI)IC 3aHATHs — 34 4aCOB, B T.4. ITPAKTUYCCKAA ITOAIOTOBKA — 0 9acoB,

camocTosiTesibHas padoTa: 40 yacos.

7 cemecTp. 5 3aueTHbIX enuHull, 180 akageMUyecKuX 4acoB, B TOM YHCIIE:

KOHTaKTHas ayAuTOpHas paboTa:

IMPAKTHYCCKaA IIOATOTOBKA — 0 HaCoOB,

Jekimu — 34 4yacos,

J1abopaTopHbIe 3aHATHS — 51 9acoB, B T.4. MPAKTUYECKas MOATOTOBKa — 0 9acoB;

caMocTosITeNTbHas paboTa: 68 Jacos,
KOHTPOJIB: 27 4acoB.

4. Tlnanupyemble pe3y/bTaTbl O0y4YeHHs] MO JMCHMILIMHE, COOTHECCHHbIE C
IJIAHUPYEMBbIMU pe3yJibTATAMHU 0CBOEHHUsI 00pa30BaTeIbHOI POrPpaMMbl

[TnaHupyeMble pe3yabTaThl OCBOCHHUS
00pa3oBaTeILHOMN MPOrPaMMbI
(popmMupyembie KOMIICTSHIIUN)

[Imanupyemble pe3yabTaThl 00yUSHHS IO
JMCHIUIUTAHE (MOJTYJTIO)

OIIK-2. CrnocoOeH mTpUMEHSThH
IPOrpaMMHBIE CPEJICTBA CUCTEMHOTO U
NPUKIAAHOTO HA3HAYEHUW, B TOM
YHClie OTEUYECTBEHHOTO MPOM3BOJCTBA,
TUTST pereHus 3a1a4
npoheCCUOHAILHON JIEATEIIbHOCTH

OIIK-2.1. Crnocoben pa3pabarbIBaTh
QJITOPUTMBI, peanu3yolne
COBPEMEHHBIC MaTeMaTHYCCKHE
METO/TbI 3aIIUTHI HH()OPMALIUN

OIIK-7. CrocobeH co3maBaTh
MpOrpamMMBbl Ha SI3bIKaX BBICOKOTO M
HU3KOT'O YPOBHSI, IPUMEHSITh METObI 1

HHCTPYMEHTAJIbHBIC Cpe/acTBa
MPOTPaMMHUPOBAHUS  JJII  PCIICHHS
poheCCHOHAIBHBIX 3ajad,

OCYIIECTBJISATh 0OOCHOBAHHBIN BHIOOD
UHCTPYMEHTApUsl MPOTrpaMMHUPOBAHUS
¥ CII0OCOOOB OpraHu3aliy MporpaMmm

OIIK-7.1. Pa3pabaTbiBaeT U MPUMEHSET
HA  S3BIKE BBICOKOTO  YPOBHSA
aJITOPUTMBI pelieHus TUIIOBBIX
poheCCHOHANIBHBIX 3aJ1a4

OIIK-7.2.  IlpumeHseT  HU3BECTHBIC
METOIbI MpOrpaMMHUPOBAHUS "
BO3MO>XHOCTH 0a30BOTO sI3bIKa
MpOTpaMMHUPOBAHUS  JJIl  PEIICHUs
TUTIOBBIX MPOGECCUOHANIBHBIX 3aJ1au

OIIK-7.3.  Hcnomp3yer  OCHOBHBIE
MPUHIUIIBI pa3paboTkw,
JIOKYMEHTUPOBAHUs, TECTUPOBAHUS H
OTJIAJIKU TPOTrpaMMm

OIIK-12. CnocobeH
aJIMUHUCTPHPOBATH OIepanroOHHbIC
CUCTEMbl M BBIOJHATH PAaOOTHI IIO
BOCCTAHOBJICHHIO PabOTOCIIOCOOHOCTH

OIIK-12.2. Hcnonb3yer METObI
CHCTEMHOT'0 TPOrpaMMHUPOBAHUS

IIPUKIIATHOTO n CHCTEMHOTIO
MIPOrPaMMHOTr0 00ecTICUeHUs

OIIK-13. CrocobeH | OIIK-13.2. Paboraer c
pa3pabaThIBaTh KOMITOHEHTHI | HHTETPUPOBAHHBIMU cpenamu
IPOrPaMMHBIX u IIPOrPaMMHO- | pa3pabOTKH IIPOrPaMMHOTO
anmapaTHBIX CPEJICTB 3alUATHI | 00eCIIEYESHUS

B TOM YHCIIC




uHpopmaruu B KOMITBIOTEPHBIX | OIIK-13.3. OuenuBaer Ka4yeCcTBO
CUCTEMaX M TMPOBOAUTH AaHAIM3 WX | TOTOBOTO MPOTPAMMHOI0 0OeCIeueHUs
0e30macHOCTU

6. @opma NPoMeKYTOYHOM aTTecTALUU
3auer B 6 cemecTpe.

DK3aMeH B 7 ceMecTpe.

7. SI3bIK npenogaBaHusi PyCCKU.

I1. Conep:xanue IMCHUILINHBI, CTPYKTYPHPOBAHHOE N0 TeMaM (pa3iesiaM) ¢
YKa3aHHMEM OTBEICHHOI0 HA HUX KOJINYEeCTBA aKaJleMHUYCeCKUX YaACOB U BUI0B
YUeOHBbIX 3aHATUH

Ounas popma o0yuenus

Neri/ YueOHas Bcero KonTaktHas pabora (dac) CamocrosTens
i nporpamMma — | (4ac) Has pabora, B
HAaMMCHOBAHHE Jekuun TOM YHCJIC
DPa3JIENoB 1 TeM JlabopaTopHbIE 3aHATHUS KoHTpoJIb

(dac)

BCETO B T.4.
IMpaKTH4
€CKaida
moaTroTo
BKa

Tema 1.
JKu3HeHHbBIN
LIUKJI
MPOTPaMMHOT
0
oOecrieueHus.

Tema 2.
KauecTBO
MPOTrPaMMHBIX
CHUCTEM

Tema 3.
AHanu3 u
pa3paboTka
TpeOOBaHUN

Tema 4.
IIpoexTuposa
HUE
APXUTEKTYPBI
[IPpOrpaMMHBIX
CUCTEM

10 2 4 4

Tema 5.
ATTecTranusa u




Nerr/

YuebOnas
mporpaMmma —
HaMMEHOBaHHE
pa3esioB U TeM

Bcero
(dac)

KonrakTHas pabora (dac)

Jlexuun

JlaboparopHble 3aHATHS

BCECTO B T.4.
IMpaKTU4
€CKaida
moAroTo
BKa

CamocrosTens
Has pabora, B
TOM YHCJIE
Kontpouns
(dac)

BepuduKamms

Tema 6.
YnpasneHue
MIPOEKTAMU

Tema 7.
ba3osBrie

CTPYKTYpBbI
JAHHBIX

14

Tema 8.
ITonsarue
aJropuTMa.
Onenku
CJIO)KHOCTH
paboThI
aJITOPUTMOB

14

Tema 9.
JlepeBbs

20

10.

Tema 10.
ANTOpUTMBI
MOMCKa

16

HUTOI'OB6
cemecTpe

108

34

34

40

11.

Tema 11.

ANTOpUTMBI
COPTHUPOBKH.
Bnyrpennue
COPTUPOBKHU

31

12+4

12

Tema 12.
ANropuTMBI
COPTHUPOBKH.
Bremnue
COPTHUPOBKHU

22

8+4




Nerni/ VYuebHas Bcero KonrakTtHas padora (dac) CamocrosTens
i nporpamma — | (4ac) Has pabota, B
HAaMMCHOBAHHE Jexiuu TOM YHCJIC
pas3/IeNoB 1 TeM JlaGopaTopHbIE 3aHATHUS KoHTpoJIb

(dac)

BCECTO B T.4.
IMpaKTU4
€CKaida
moAroTo
BKa

Tema 13.
AJITOPUTMBI
MIOMCKA.
XemnpoBaHue

13 31 6 9 12+4

Tema 14.
ANTOpUTMBI
MOMCKa
MOJICTPOK

14 22 4 6 8+4

Tema 15.
15 | Aaroputmsl 49 10 15 20+4
Ha rpadax

Tema 16.
AJTOpUTMBI
reHEepaIH
16 | mepecTaHOBOK 13 2 3 4+4
MTOJIMHOKECTB
COYETaHUU U
pazoueHuil.

Tema 17.
I'enepanms
IICEBIOCITyYan
HBIX YHCE

17 12 2 3 4+3

UTOI'OB7
cemecTpe

180 34 o1 68+27

I11. O6pa3oBare/ibHbIE TEXHOJIOTHH

VYuebHas nporpamma — Bup 3ansatus OO6pazoBaTelibHbIE TEXHOJIOTHH
HAaNMEHOBAHUE
pa3nenoB U TEM




Tema 1. JKusueHHbI
ITUKJT TTPOTPAMMHOTO
oOecrieueHus.

JIEKIUA

J1abopaTopHbIE

J_—[I/ICKYCCI/IOHHBIC TCXHOJIOI'UN,
JUCTAaHIITMOHHBIC
06pa3OBaTCHI>HI>IC
TCXHOJIOTHH,

HpO6J’ICMHaﬂ JCKIIHA,
KeﬁC-TeXHOHOFHH,
TCXHOJIOTHA Pa3BUTHA
KpCaTUBHOI'O MBINIJICHHA

Tema 2. KagyecTBO
MPOrPaMMHBIX CUCTEM

JCKIIUA

nabopaTopHbIe

JIMCKyCCUOHHBIE TEXHOJIOTHH,
JTHUCTAaHIIMOHHBIC
00pa3oBaTebHbBIC
TEXHOJIOTHH,

npoOJieMHas JICKIIHS,
KEMC-TEXHOJIOTHS,
TEXHOJIOTUSI Pa3BUTHS
KPEaTUBHOTO MBIIIJICHUS

Tema 3. Ananus u
pa3paboTka TpeOOBaHUI

JEKIUS
nabopaTopHbIe

JIucKyCcCHOHHBIE TEXHOJIOTHH,
JUCTAHITHOHHBIC
00pa3oBaTebHbIC
TEXHOJIOTHH,

npoOJieMHast JEKIIHs,
KEHUC-TEXHOJIOTUS,
TEXHOJIOTHS Pa3BUTHS
KpPEAaTUBHOTO MBITIICHHUS.

Tema 4.
IIpoekTupoBanue
apXUTEKTYPbI
MIPOrPAMMHBIX CUCTEM

JCKIUS
n1abopaTopHbIe

JIMCKyCCMOHHBIE TEXHOJIOTHH,
JTMCTAHITMOHHBIC
o0pa3oBaTebHbBIC
TEXHOJIOTHH,

npoOJieMHast JIeKIIHs,
KEHUC-TEXHOJIOTUS,
TEXHOJIOTHS PA3BUTHS
KpPEaTUBHOTO MBITIUICHHUS

Tema 5. Arrecranusa u
BepudUKaIus

KIS
nabopaTopHbIe

JIMCKyCCHOHHBIC TEXHOJIOTHH,
JTACTAHI[MOHHBIE
o0pa3oBaTebHbBIC
TEXHOJIOTHH,

npoOJIeMHas JICKIIHS,
KEMC-TeXHOJIOTHS,
TEXHOJIOTHS Pa3BUTHS
KPEAaTHBHOTO MBITIIICHUS




Tema 6. YripaBieHue
MPOEKTaMu

JEKIUS
J1abopaTopHbIe

]_—[I/ICKYCCI/IOHHBIC TCXHOJIOI'UN,
JUCTAaHIIMOHHBIC
O6pa3OBaTCHI>HI>Ie
TCXHOJIOTHH,

HpO6J’IeMH8}I JCKIIHA,
KeﬁC-TeXHOHOFHH,
TCXHOJIOTHA Pa3BUTHA
KpCaTUBHOI'O MBINIJICHHA

Tewma 7. ba3zoBbie
CTPYKTYPhI JAHHBIX

JEKITHSI
nabopaTopHbIe

JIucKyCCHOHHBIC TEXHOJIOTHH,
JUCTAHITUOHHBIC
00pa3oBaTebHbBIC
TEXHOJIOTUH,

npoOeMHas JeKIus, Kec-
TEXHOJIOT U, METO/Ib
IPYIIIOBOTO PEIICHUS
TBOPUYECKHUX 3a/1a4.

Tema 8. Ilonsitue
anroputMma. OLeHKH
CJIO’KHOCTHU PabOThI
aJITOPUTMOB

JEKIUS
nabopaTopHbIe

JIucKyCcCHOHHBIE TEXHOJIOTHH,
JUCTAHITHOHHBIC
00pa3oBaTebHbIC
TEXHOJIOTHH,

npoOJieMHast JIEKIIUs, Keic-
TEXHOJIOTHSI, METOBI
TPYIIIOBOTO PEIICHUS
TBOPUYECKHUX 3a/1a4.

Tema 9.
epeBbs

JCKIUS
n1abopaTopHbIe

JIMCKyCCHOHHBIE TEXHOJIOTHH,
JTVCTAHIIMOHHBIC
o0pa3oBaTebHbBIC
TEXHOJIOTHH,

npoOJieMHast JICKIUs, Keic-
TEXHOJIOTHSI, METO,IbI
IPYIIIOBOTO PEIICHUS
TBOPYECKHUX 3a/1a4.

Tema 10.
AJITOPUTMBI NTOKCKA

KIS
nabopaTopHbIe

JIMCKyCCHOHHBIC TEXHOJIOTHH,
IUCTAHI[MOHHBIE
o0pa3oBaTebHbBIC
TEXHOJIOTHH,

npoOJieMHas JIEKIHs, KeHc-
TEXHOJIOT U, METOIBI
TPYIIIOBOTO PEIICHUS
TBOPUYECKHUX 3a/au.




Tema 11. Anroputmsl
COPTHPOBKH.
BuyTpenHue
COPTHPOBKHU

JEKIUS
J1abopaTopHbIe

JIMCKYyCCHOHHBIE TEXHOJIOTHH,
JIMCTAaHIIMOHHBIC
o0pa3oBaTebHbBIC
TEXHOJIOTHH,

npoOJieMHas JIeKIHs, KeHc-
TEXHOJIOTHSI, METO/IBI
TPYIIOBOTO PEIICHUS
TBOPYECKHX 3a/ady.

Tema 12. Anroput™msl
COpTUPOBKU. BHenHue
COPTUPOBKH

JEKITHSI
nabopaTopHbIe

JIMCKyCCHOHHBIE TEXHOJIOTHH,
JUCTAHITUOHHBIC
00pa3oBaTebHbBIC
TEXHOJIOTUH,

npoOeMHas JeKIus, Kec-
TEXHOJIOT U, METO/Ib
IPYIIIOBOTO PEIICHUS
TBOPUYECKHUX 3a/1a4.

Tema 13. Anroput™msl
MOUCKa. XEIIMPOBAHUE

JEKIUS
nabopaTopHbIe

JIucKyCcCHOHHBIE TEXHOJIOTHH,
JUCTAHITHOHHBIC
00pa3oBaTebHbIC
TEXHOJIOTHH,

npoOJieMHast JIEKIIUs, Keic-
TEXHOJIOTHSI, METOBI
TPYIIIOBOTO PEIICHUS
TBOPUYECKHUX 3a/1a4.

Tema 14. Anroput™msl
MOKCKa MOJICTPOK

JCKIUS
n1abopaTopHbIe

JIMCKyCCHOHHBIE TEXHOJIOTHH,
JTVCTAHIIMOHHBIC
o0pa3oBaTebHbBIC
TEXHOJIOTHH,

npoOJieMHast JICKIUs, Keic-
TEXHOJIOTHSI, METO,IbI
IPYIIIOBOTO PEIICHUS
TBOPYECKHUX 3a/1a4.

Tema 15. Anroput™msl
Ha rpadax

KIS
nabopaTopHbIe

JIMCKyCCHOHHBIC TEXHOJIOTHH,
IUCTAHI[MOHHBIE
o0pa3oBaTebHbBIC
TEXHOJIOTHH,

npoOJieMHas JIEKIHs, KeHc-
TEXHOJIOT U, METOIBI
TPYIIIOBOTO PEIICHUS
TBOPUYECKHUX 3a/au.




JEKIUS JIMCKyCCHOHHBIE TEXHOJIOTHH,
Tema 16. AropuT™MBI nabopaTopHbIC JTVCTaHIIMOHHBIC
TeHepaIuu o0Opa3oBaTelbHbIC
NIEPECTaHOBOK TEXHOJIOTHH,
TIOJIMHOKECTB npoOJIeMHast JIEKITHs, Keiic-
COUYCTaHHN U TEXHOJIOTHSI, METOJIbI
pa30neHUi. TPYMIIOBOTO PEIICHUS
TBOPYECKHUX 3a/1a4.
JEKIUS JIucKyCCHOHHBIC TEXHOJIOTHH,
nabopaTopHBIC JUCTAHITUOHHBIC
o0pa3oBarebHbIE
Tema 17. I'enepanus p
N TEXHOJIOTHH,
TICEBAOCTYYaHBIX .
npoOJIeMHast JIEKITHs, Keiic-
qucen
TEXHOJIOTHsI, METOIbI
TPYIIIOBOTO PEIICHUS
TBOPYECKHUX 3a/1a4.

IV. Onenounsie Martepuajbl Uil  NpPOBeJeHHs]  TeKylled H
NMPOMEKYTOUHOM aTTecTalNu
Ouenounvie mamepuansl 0 NPOBEOCHUA MEKYULell ammecmauuu

3amganus ISt 1a00pPATOPHBIX (CEMUHAPCKUX ) 3aHATHI
Tema 1.

Zaganme 1 (OIIK-7.3, OIIK-13.3): Pedepar. XKusnennorii mwmkn I1O0.

CrannmapTusanusi KU3HEHHOTO IMKJIA B CHUCTEME TOCYAapCTBEHHBIX CTaHIApTOB
ECITJ u TOCT P UCO/MDK 12207.

Baganme 2 (OIIK-7.3, OIIK-13.3): Pedepar. Monenau >KM3HEHHOTO ITMKIIA
(xackanmHas, criupanbHasi, GopManbHbie U 1p.). [ mOKMe MeTomo0I0Tun pa3paboTKu
(XP, Scrum u np.).

Tema 2.

Zaganme 1 (OIIK-7.3, OIIK-13.3): Pedepar. Kputepuu OIEHKH KauecTBa
POTPAMMHBIX CHCTEM, XapaKTePUCTUKU KayeCTBa U METPUKHU KadyecTBa. MeETOIblI
KOHTPOJISI KAuecTBa.

3aganue 2 (OIIK-7.3, OIIK-13.3): Pedepar. Moaenp mpoliecca OLICHUBAHHUS
kauectea. [OCT P MCO 9000 u T'OCT P MCO 9126. NHcTpyMEHTAIbHbBIE
CHCTEMBI OLIEHKH KaueCTBa MPOTPAMMHBIX CHCTEM.

Tema 3.



3aganue 1 (OIIK-7.3, OIIK-13.3): Pedepar. Ananu3 u pa3paboTka TpeOOBAHHUH.
OynkunoHanbHble U He(QYHKIIMOHANBHBIE TpeOoBaHus. Pa3paboTka TpeOGoBaHUiA.
Cneundukanus TpeOOBaHUNA K MPOrPaMMHOMY OOECIEUEHHUI0, TEXHUYECKOE
3amanue (I'OCT 19.201-78, T'OCT 34.602-89). Meroasl mnepBUYHOrO cOopa
TpeboBaHUu. MOJIeI CUCTEMBI.

3aganme 2 (OIIK-7.3, OIIK-13.3): Pedepar. S3biku cnenudukanuu TpeOOBaHMIA
(cuenapun, PDL, moTokoBsie muarpammel u 1p.). Onenka tpedoanuii ('OCT P
NCO/M3K 12207). Metonbl arrectauiuu TpeOoBaHui (0030p, MPOTUITHUPOBAHUE,
TECTOBBIE CLIEHApUM). YTpaBiieHue TpeOoBaHUAMHU. HCTpyMEHTAIBHBIX CPEJCTBA
OTCIIEKUBAHUA U KOHTPOJIA TPEOOBAHUIA.

Tema 4.

3aganme 1 (OIK-7.3, OIIK-13.3): Pedepar. [IpoekTupoBaHuEe apXHUTEKTypHI
MPOTrPAMMHBIX CUCTEM. APXUTEKTYpPHOE U JIeTallbHOE TPOoeKTUpoBaHue. OCHOBHbIE
OpPUHIUIBL  npoekTupoBaHusi. CkBo3Has GyHKUHOHATBHOCTh. ClEIieHue u
CBSI3HOCTb. APXUTEKTYpHBbIE CTWIM (MapagurMbl: OOBEKTHO-OPUCHTUPOBAHHAS,
KOMIIOHEHTHAas, MHOrociioiiHas, DDD, knueHT-cepBep, MHOroypoBHeBasi, SOA u
zp.).

Baganme 2 (OIIK-7.3, OIIK-13.3): Pedepar. Ilpuniunsl 0OBEKTHO-
opuentupoBanHoro mnpoektupoBanusi (SOLID). IlarrepHsl mNpoeKTUpPOBAHUS.
VYuudunupoBanubiii  s3pik - mogenupoBanus (UML),  Kogorenepanusi.
JIOKyMEHTHUPOBAHHUE APXUTEKTYPHI.

Tema 5.

Zaganme 1 (OIIK-7.3, OIIK-13.3): Pedepar. Atrtecranmuss u BepuUpUKAIMSL.
[lonsitue  arrectarmuu W Bepudukaruu.  MeToasl  MHCIEKTUPOBAHUSI.
NHcTpyMeHTalIbHBIE — CpECTBA  MHCIEKTUPOBAHWS M OLIEGHKM  KayecTBa.
TectupoBanne [10. HepaspemumocTs nmpobiiemMbl TecTUpoBanus. Buabl u ypoBHU
TECTUPOBAHMUSI.

3aganme 2 (OIIK-7.3, OIIK-13.3): Pedepar. Crparernu BOCXOISIIEIO H
HUCXOJSILEr0o TecTHpoBaHUs. Meroabl "Oemoro" wu  '"dyepHoro"  smuka.

ABTOMAaTU3UPOBAHHOE U PYyUYHOE TeCTUpoBaHHE. PazpaboTka depe3 TeCTUpOBaHUE



(TDD). HenpepsiBHas unrerpanus. [lokpbiTue kona tectamu. MeToabl OTJIAJIKU
nporpamm. HCTpyMeHTanbHbIE CPEACTBA NOAAEPKKH TECTUPOBAHUS U OTJIAKH.
Tema 6.

3aganme 1 (OIIK-7.3, OIIK-13.3): Pedepar. Ynpasnenune npoektamu. [pymiibr
MIPOILIECCOB M NPOLIEAYPHl YNPABICHUS MPOEKTOM. [InaH ympaBiieHHs] MPOEKTOM.
HNHCcTpyMEHTAIIbHBIE CPECTBA YIIPABICHUS TPOCKTAMH.

3aganue 1 (OIIK-7.3, OIIK-13.3): Pedepar. Yupasiienue nepconaiom. [IpaBa u
00513aHHOCTH YWIEHOB KOJUIeKTHBa. MoTuBanus. Opranuzanus cCOBMECTHOU pabOThI
KOJUIEKTHBA. YIpaBJI€HHWE pUCKaMu. Mopaenb 3penocTd  BO3MOXKHOCTEH.
NHCcTpyMeHTAlIbHBIE CPEACTBA IUIAHUPOBAHUS M YNPABIEHUS MPOLECCOM
pa3paboTKwu.

Tema 7.

3aganme 1 (OIIK-7.1, OIIK-7.2, OIIK-12.2, OIIK-13.2): peanu3oBath Kiacc
cTék Ha 0a3e CBA3HOW JUMHAMUYECKOW CTpyKTypbl. CTpyKTypa 3amucu:
LEJIOYUCICHHOE TI0JI€ JaHHbIX (WM IalJoOH Tuna), OJUH YyKa3aTelb Ha
CIENYIOUMI 3JeMEHT. XpaHHUTCS YyKa3aTedb Ha BepluHy creka. (OCHOBHBIE
METO/bl, peaju3yemMble B Kilacce: J00aBiIeHUE d3JEMEHTa B Hayajo; yJaJeHue
AIIEMEHTa U3 Havalla; MoJy4yeHre 3HAaUeHHs U3 BEPUIMHBI CTEKA; IPOBEpKa CTEKa Ha
NyCTOTYy; YHHUYTOXKEHHME (OYMCTKa) cTeka. BcnomoraTenbHble  METOJBI,
peanu3yemble B Kjacce: MOJy4YeHHE yKa3aTelsl Ha MEepPBbIA 3JEMEHT, MOJyYEHUe
yKazareias Ha CIEQYIOIIMNA 3JIEMEHT, IMOJIyYeHHWE 3HAueHUs MO JIaHHBIX IO
3HAYCHUIO yKa3aTelsl Ha 3JEeMEHT cTeka. [lomonHuTenbHble omnepanuu, KOTOpble
peain3yloTcsl B IVIABHOM MOJyJIe: MOMCK 3JIEMEHTa M0 3HAYEHMIO MOJs JaHHBIX
(BO3BpalaeT NOPSAKOBBIA HOMED JIEMEHTA B CTEKE, €CIIM 3JIEMEHT HaiizieH, u -1 B
IPOTUBHOM Cllydae); MPOCMOTp cTeka (BBIBOJ Ha KOHCOJIb); PaHIOMHOE
3al0JJHEHUE CTeKa (TapaMeTphbl: YUCJIO 3JIEMEHTOB, HAayajo JAHana3oHa, KOHEL
JMarnasoHa); 3amuch cTeka B ¢aiin (mapametp: pusnyeckoe ums (Qaitina), dreHue
cTeka u3 (aitna (mapamerp: ¢puszndeckoe ums ¢aina). [[pocMoTp cTeka B riiaBHOM
MOJYJIE€ OCYUIECTBISETCS C MOMOIIbI0 METOAOB Kjacca (UTepaToOpoB): MOITYyUYEHUE
yKazaTelisl Ha NEPBBIA AJIEMEHT, MOJyYeHUE yKa3aTelsl Ha CIEeNYIOLIUN 3JIEMEHT,
MOJIy4eHHE 3HAUYCHHUSI TOJI JAHHBIX 10 3HAYEHUIO YKa3aTess Ha 3JIEMEHT cTeka. B
IJIaBHOM MOJYJIE WM OTAEIBHOM (ailie mpeaycMOTpPEeTh BBIOJHEHNE HECKOJIbKUX
TECTOB, TPOBEPSIOIIMX KOPPEKTHOCTh BBINOJIHEHUS OCHOBHBIX OIEpalui.
TectupoBanue paboThl alropuTMa.

3aganue 2 (OIIK-7.1, OIIK-7.2, OIIK-12.2, OIIK-13.2): Peanu3oBaTh Kiacc
Ouepenp Ha 0a3e CBSI3HOM JAMHAMUYECKOW CTPYKTyphl. CTpyKTypa 3aIucu:
LEJOYHMCIEHHOE TIOJie JaHHBIX (Wiau I[AOMoOH TuMa), OJWH YyKa3aTelb Ha
CIEAYIOIIMN 3JeMEHT. XPaHATCA yKa3aTeld Ha IEpPBbIA DJIEMEHT OYepear U Ha
NoCJIeIHUN 31eMeHT ouepenad. (OCHOBHBIE METOJABI, pPEAU3yeMble B Kiacce:



no0aBJICHWE JJIEMEHTa B KOHEIl; yJIaJCHHWE JJEMEHTa W3 Hayayia;, IpOoBepKa
ouepeayd Ha TMYCTOTY; YHUYTOXKCHHE oOdYepeau. BcmomorarenbHble METOJBI,
pean3yeMble B Kiacce: MOJydeHHE yKa3aTells Ha TEPBBIA JJIEMEHT, MOTyYCHHE
yKa3zareisl Ha CICAYIOIIUNA dJIEMEHT, MOJydYeHHWE 3HAueHUS TOJs IaHHBIX TI0
3HAYCHHWIO yKaszareias Ha 3amuch. JloMONMHWUTENBHBIC ONepalud, KOTOphIC
peaNM3yloTCs B TJIABHOM MOJIYJIC: MOMCK JJIEMEHTA 10 3HAYEHHWIO TOJIS JaHHBIX
(BO3BpaIaeT MOPSAIKOBBIA HOMEp dJIEMEHTa B OYEpPE/I, €CIIM SJIEMEHT HalJIeH, U -
1 B mMpOTUBHOM ciydYae); MPOCMOTpP O4YEpEId; PAHIOMHOE 3allOJIHEHHE OYepenn
(mapaMeTphl: 4YHCIO JJIEMEHTOB, HAYajo Juara3oHa, KOHEI[ JHala3oHa);
coxpaHeHHe ouepenu B (Qaine (mapamerp: ¢usznueckoe uMs (aiina); dTeHHE
ouepenu u3 ¢aina (mapametp: ¢uzmueckoe uMmsa ¢aina). [Ipocmorp odepenu
OCYIIECTBIISICTCS] B TJIABHOM MOJYJIE C IMOMOIIBIO METOAOB Kilacca (MTEpaTopOB):
NIOJTYYCHHE YKa3aTels Ha TIEPBbIA 3JICMEHT, OJMYUYCHHUE YKa3aTels Ha CIICAYIONIHIA
DJIEMEHT, MOJIyYCHHUE 3HAYCHHMS TTOJIS JJAHHBIX TI0 3HAYCHHIO yKa3aTellsl Ha 3aIliCh.
TectupoBanue pabOTHI aNropruTMAa.

Tema 8.

3aganme 1 (OIIK-7.1, OIIK-7.2, OIIK-12.2, OIIK-13.2): B pekypcuBHOM
aJITOPUTME, B KOTOPOM MPH KAXKIOM DPEKYPCHBHOM BBI30BE MPOU3BOAUTCS 2N
ornepanuid U mapamerp N (pasmep 3ajJa4yu) YMEHbBIIACTCS HA CIMHUILY, BOSHUKACT
CIEYIOIIee PEKYPPEHTHOE COOTHOIICHUE ISl YKCIAa BBITOJHIEMBIX OIICPAIIHIA:
C(n)=C(n-1) + 2n, tme n>1 u C(1)=1. TlocTemeHHO pacKpbIBasi PEKYPCHIO,
OMPECTUTE BPEMEHHYIO CJIOKHOCTD IAHHOTO aJrOPUTMA.

3aganme 2 (OIIK-7.1, OIIK-7.2, OIIK-12.2, OIIK-13.2): B pekypcuBHOM
AITOPUTME, B KOTOPOM IIPH Ka)XJOM PEKYPCUBHOM BBI30BE IMPOHM3BOAUTCS |
oreparys ¥ mapamerp N (pa3mep 3aJa4yd) YMEHBIIACTCS Ha €AMHHMILY, BO3HHUKACT
CIICAYIONIEe PEKYPPEHTHOE COOTHOIICHUE IS YMCIIa BBIMOJIHICMBIX OIEPAIUi:
C(n)=2C(n-1) + 1, rae n>1 u C(1)=1. TlocTeneHHO pacKpbiBas PEKYpPCHIO,
OIPEJICIIUTE BPEMEHHYIO CJIOKHOCTh JIAHHOTO aJITOPUTMA.

Tema Ne 9.

3aganue 1 (OIIK-7.1, OIIK-7.2, OIIK-12.2, OIIK-13.2): Peanu3oBaTh Kiacc
bunapnoe gepeBo Tmoucka (yHOpsSIOYEHHOE JEpeBO) Ha 0Oa3ze CBSI3HOU
JUHAMUYECKON CTPYKTypbl. CTpyKTypa 3amucH: UEIOYUCICHHOE MOJie JaHHBIX
(KJ110Y), YKa3aTeNH Ha JIEBBIN U MPaBblid TOUEPHUE IJIEMEHThI. XPaHUTCS yKa3aTelb
Ha KopeHb JjepeBa. OCHOBHBIE OIEpallMd: BCTaBKa Yy3da (aBa crocooda:
PEKYPCUBHBIN U HE PEKYPCHUBHBIN); yIaleHUE y3i1a; TOUCK 3J€MEHTA MO0 3HAYEHUIO
KJItoua (Ba crnocoba: peKypCUBHBIA M HE PEKYPCHUBHBIN); BBIYMCICHUE BBICOTHI
JepeBa; npsaMor o0xoJ aepeBa (ABa crocoba: peKypCUBHBIN U HE PEKYPCUBHBINA —
C TIOMOIIBI0 CTEKA); CUMMETPUYHBIA 00XO0Ha JepeBa; oOpaTHBIM 00XOJ JepeBa;
00X0J JepeBa MO MIMPUHE (C TOMOIIBIO OuYepenr); YHHUUTOXKEHUE [IepeBa;
IIpOBEpPKa JepeBa Ha MYCTOTY. BBIBOJI JMHEHHBIX CIHUCKOB, COOTBETCTBYIOIUX
BCEM 00X0/aM J€peBa, OCYIIECTBIIATh B OJTHOM IIYHKTE MEHIO B [JIaBHOM MOJYJIE.



JlomomHUTENBHBIC OTEpaIlui, peain3yeMble B TJIIABHOM MojyJie: (hOpMHpPOBAHUE
JiepeBa U3 JMHEHHOro crucka (13 (aitna), BEIBOJ BCeX 00XOOB JiepeBa B (haidll.
TectupoBanue paboOTHI aNropruT™Ma.

3aganue 2 (OIIK-7.1, OIIK-7.2, OIIK-12.2, OIIK-13.2): Peanu3oBaTh Kiacc
AVL-nepeBo Ha 6a3e CBSI3HOW AMHAMHYECKON CTPYKTYpbl. CTpYyKTypa 3alucu:
IEIOYHCIICHHOE TT0JIe JaHHBIX (KIII0U), YKa3aTelu Ha JICBBIH M MPaBbIil JOYepHUEC
DJIEMEHTHI, BBICOTA y3Jla. XpaHHUTCS yKa3aTelb Ha KOpEeHb aepeBa. OCHOBHbBIC
oTiepalliy: BCTaBKa y3Ja; YOAJICHHUE y3J1a; TIOWCK dJIEMEHTa 0 3HAYEHUIO KITI0Ya;
BBEIYHCIICHUE BBICOTBHI JIEPEBa; MPSAMON OOXO0Ha JepeBa; CHUMMETPUUYHBIA 00XO
nepeBa; oOpaTHBIM 00X0n JepeBa; o0X0m JepeBa MO IMUPUHE; YHUYTOXKCHUE
JepeBa; MpoBEpKa JepeBa Ha IyCTOTY; BhIUMCIEHUE OanmaHca. BcrmomorarenbHbie
METOJIbI KJjlacca, ONMHUCBhIBAGMBIC B CEKIMU Private: jeBoe BpallleHUE; IPaBOC
BpalllecHHE; OajlaHCUPOBKA; OOJIbINIE JIEBOE BpallleHHe (MOXKHO pPeaan30oBaTh 4Yepes
JIBa BpallleHus); OOJBIIOE MpaBoe BpallleHHE (MOXHO peaiu30BaTh 4epe3 JBa
BparieHus). BB/ TMHEHHBIX CIIHCKOB, COOTBETCTBYIOIIUX BCEM 00X0J1aM JiepeBa
(oCymIeCTBJISIT B OJIHOM IYHKT€ MEHI0). JlOMOJHUTENbHBIE —OmNeparuu:
dbopMupoBaHUE JepeBa U3 JUHEHHOro crnucka (u3 (aitna), BEIBOJ Beex 00X0/I0B B
daiin. TectupoBanue pabOThI aNTOpUTMA.

Tema 10.

3aganue 1 (OIIK-7.1, OIIK-7.2, OIIK-12.2, OIIK-13.2): Peanu3oBaTh Kiacc
Crnucok ¢ moTokamMu Ha 0a3ze CBS3HOW JWHAMUYECKOW CTpYyKTyphl. CHucok
COJICPKUT YEThIPE MOTOKA: MOTOK, YHOPSAIOUYCHHBIH MO BO3PACTaHUIO (PaMUIIHIA;
MOTOK, YMOPSAOYEHHBIM M0 yObIBaHUIO (DamMuIIMii; TMOTOK, YMOPSAOYEHHBIN IO
BO3pPACTaHUIO HOMEPOB TeNe(POHOB; TMOTOK, YIMOPSAOYEHHBIM 1O yOBIBAHUIO
HOMEPOB TeNehoHOB. XpaHATCS: eJuHas MEeTKa Hadasia — o01as Jyisi BCeX MOTOKOB
(YkazaTenb), cofepskaias J1aHHbIE, MEHBIIIUE BCEX BO3MOJKHBIX 3HAYCHUH IS
MOTOKOB, YIOPSAOUYECHHBIX M0 BO3PACTAHUIO U JaHHBIE, OOJBIINE BCEX BO3MOMKHBIX
3HAYEHUH NJI1 TOTOKOB, YIOPSJOUYCHHBIX MO yOBIBAaHUIO; €IMHASI METKAa KOHIIA —
oOmmiasi Jiii BCeX MOTOKOB (yKa3aTellb), COJeprKaillas JlaHHble, OoJbIIuE BCEX
BO3MOKHBIX 3HAUYEHUM IS IOTOKOB, YIOPSIOYEHHBIX IO BO3PACTAHUIO U JIAHHbIE,
MEHBIIIME BCEX BO3MOXXHBIX 3HAYEHUW JUIi TIOTOKOB, YMOPSJIOYEHHBIX IO
yobiBaHuI0. Hanuuue omHOM 001Ieil METKM Havyaia M OJHOW OOIIel METKH KOHIIA
MO3BOJISIET BCTaBISATh 3alUCH  €IMHOOOpAa3HO B TMO3WIMH 0€3 HapyIIeHUs
YHOPSIZIOUEHHUSI, HE paccMaTpuBas OTHAEJIbHO CJIy4yad BCTAaBKU B ITYCTOM CIHUCOK,
BCTaBKM B HA4aJl0, BCTABKHU B KOHEI] M BCTABKH B MPOMEKYTOK. AHAIIOTUYHO — HPH
ynanenuu 3anucedd. CTpyKkTypa 3amucu: TMojs JaHHBIX (dhaMuius u HOMEp
tenedoHa), yKazaTeau Ha CISAYIOIMMA JJIEMEHT MO (aMUINU W TPEAbITyIInN
JIEMEHT 1o (aMUINK, yKa3aTelu Ha CIEAYIOIMMUA DJIEMEHT 1Mo TenedoHy W
peAbIAYIUi deMeHT 1o TeaedoHy. OCHOBHBIE Onepanuu: 100aBICHUE JIEMEHTA
0e3 HapylIeHUs YHOPSIAOYCHUS IIOTOKOB; YyAaJeHUE DOJEMEHTa I10 HOMEpYy
TenedoHa Oe3 HapyUIEHUS YMNOPSAIOYEHHUs IOTOKOB; YyAal€HUE OHIIEMEHTa 10
dbamunuu 6e3 HapylIeHUs YIOPSAJ0UYEHUS OTOKOB; OUCK TeaedoHa mo haMuiny;
NoUCK (GaMuiIuu Mo TenedoHy, YHUUYTONKEHUE CIHCKA C MOTOKAMH; IMPOBEpKa
CIUCKA C MOTOKaMU Ha mycTtory. [IpocMOTp crnucka OCyIIECTBISIETCS B TJIABHOM



MOJyJIE C TOMOIIBI0 METOJIOB Kiacca (MTEpaTOpOB) MO BCEM IMOTOKaM; JTaHHBIE
BBIBOJIATCS BO BCEX MOTOKax momapHo (damwmms, Homep TenedoHa). BeiBon
CIIMICKOB, COOTBETCTBYIOIIMX BCEM IIOTOKAaM, OCYIIECTBJIATH B OJHOM ITyHKTE
MmeHto. TectupoBanue pabOTHI ATOPUTMA.

3aganue 2 (OIIK-7.1, OIIK-7.2, OIIK-12.2, OIIK-13.2): Peamu3oBaTh Kiacc
KpacHO-4epHOE JIepeBO Ha 0a3e CBI3HOM NMHAMHUYECKOW CTPyKTypbl. CTpyKTypa
3alliCH: TEJOYHMCICHHOE TMOJIe JaHHBIX (KJII0Y), YKa3aTeld Ha JICBBIA W TIPaBbId
JIOYEpPHUE DJIEMEHTHI, IBET y37a, yKa3aTelb HAa POIUTEIBCKHHA y3el. XPaHUTCA
yKa3aTellb Ha KOpeHb JiepeBa. OCHOBHBIC OMEpaIlii: BCTaBKa y3J1a; yAaJICHUE Y3714,
MIOVICK DJIEMEHTA 110 3HAYCHUIO KIIF0Ya; BEIYMCIICHUE BHICOTHI JIEPEBA; BHIUUCICHUE
YEpPHOW BBICOTHI JIEpEBa; MPSMON 00XOJ JIepeBa; CHMMETPUYHBIM 00XO0Ma JepeBa;
oOpaTHbIi 00XOJ JepeBa; oOXO0jA JAepeBa IO IIMPUHE; YHUUYTOXKEHUE [IEPEBa;
IIPOBEpKa JiepeBa Ha MyCTOTy. BermoMorarensHbIe METOTBI Kilacca, ONUCHIBACMbIC B
ceKkiuM private: Bce ciydan OajdaHCHPOBOK JJIsi BCTaBKM W yialieHHS. BwiBox
JIMHENHBIX CIHUCKOB, COOTBETCTBYIOIIUX BCEM 00XojaMm JiepeBa (OCYIIECTBIATH B
OJIHOM IyHKTE MeHI0). JlomomHuTenbHbIe omnepanuu: (GopMUpOBaHHUE JepeBa U3
JuHEeHHoro crnucka (W3 ¢aina), BBIBOJ Bcex 00XOJ0B JiepeBa B  (aill.
TecTupoBanue pabOThHI AITOpPUTMA.

Tema 11.

3apanme 1 (OIIK-7.1, OIIK-7.2, OIIK-12.2, OIIK-13.2): CopTHpOBKa MacCHUBOB.
e ba3oBbIE COPTUPOBKU:

o CopTtupoBka BEIOOpOM

o CopTupoBKa BCTaBKOU

o CopTHupoBKa y3bIPbKOM

e CoOpTUPOBKH, OCHOBAHHBIC HAa 0A30BBIX

o Coptuposka nepememnBanuem (IlleiikepHas copTupoBKa)

o CoprupoBka metonom [llenna

o CopTupoBKa METOJIOM IPOYECHIBAHUS

s peanuzanun anroputMoB TeM CopTrpoBKa MaccuBoB U [louck B

MacCHBax CO3/aTh KJIACC, B KOTOPOM OIKCBIBAETCS CTPYKTypa JMHAMUYECKUI
MaccHB (THUII AJIEMEHTa MACCUBA LIEJIOYUCIIECHHBIN WM 33J]a€TCS C OMOIBIO
11a0JI0Ha) U UCIIOJIb3YIOTCS METO/IBI:
KOHCTPYKTOP,
JNECTPYKTOD,
YCTaHOBKA Pa3MEpPHOCTH MAacCUBa U BbIICJICHUE TAMSATH,
MOJIyYeHHE pa3MEPHOCTH MACCUBA,
3aJlaHu€ 3JIeMEHTa MacCuBa,
MOJIy4eHHE 3JIEMEHTa MacCHBa,
3aJlaHKe JIEMEHTOB MacCUBa CIIy4ailHbIM 00pa3om,
METO/Ibl COPTUPOBOK,
METO/1bI TIOUCKA.
B rmaBHOM Moynie TpeOyeTcs moaydaTh BpeMs BBITIOJHEHUS allTOPUTMa
COPTHUPOBKHU WJIH MOUCKA, OCYIIECTBIIATH BHIBOJ HA KOHCOJIb U B (paili.

©CoNOR~ONOE



Coznats otuet (WORD) co cpaBHUTENBHBIME pe3ybTaTaMU BBIYUCIICHUH,
o(OpMIICHHBIMH B BHJI€ TaOJHUIIBI CO CTOJIOIIAMM:
THUIT COPTUPOBKHU,
Ha3BaHUE COPTUPOBKH,
YHCJIO 3JIEMEHTOB MacCHBa,
XapaKTepUCTUKa MacCuBa (MMEET OJIMHAKOBBIE AJIEMEHTHI, TOYTU
YHOPSAIOYEH U T.1.).
3aganue 2 (OIIK-7.1, OIIK-7.2, OIIK-12.2, OIIK-13.2): CopTHpOBKa MacCHRBOB.
e DbricTpBIE COPTUPOBKHU
o bsicTpas coptupoBka
o CopTupoBKa CIUSTHUEM
o IlupamupanbHas COpTUPOBKA
o [lenouncneHHble COPTUPOBKU
o CopTupoBKa MoacueToOM
o bnoudnas copTupoBKa (MOXHO U C JEHCTBUTEIHHBIMU YHCIAMU)
o Pacnpenernstomas coptupoBka
o bwuroBas coptupoBka
o bwunapnas coptupoBka
Jns peannzannn anroputmMoB TeM CopTrpoBKa MaccuBOB U [louck B
MacCHBax CO3/7aTh KJIacC, B KOTOPOM OIHCHIBAETCS CTPYKTYpa TNHAMUIECKHIMA
MacCHB (THUII HJIEMEHTa MacCHBa LIETTOYUCICHHBIN WU 33/1a€TCS C TIOMOIIIBIO
m1abJI0Ha) U UCTIONB3YIOTCS METOJIBI:
10.xoHCTpYKTOP,
11.necTpykTop,
12.ycTaHoBKa pa3MepHOCTA MAacCUBA U BBIJICJICHUE TIAMSITH,
13.mony4eHne pa3sMepHOCTH MacCUBa,
14.3amanue >JeMeHTa MacCHBa,
15.mony4yeHue 3eMeHTa MacCuBa,
16.3amaHre 2I€MEHTOB MacCHBa CIIyJaifHBIM 00pa3oM,
17.MeTOoIbI COPTUPOBOK,
18.MeToBI mOUCKA.
B riiaBHOM Mopysie TpeOyeTcst moydaTh BpeMsl BHITTOJIHEHUS alrOpUTMa
COPTHUPOBKH WJIH MOMCKA, OCYIIESCTBIISATH BHIBOJ HA KOHCOJb U B (haii.
Coznate otuetr (WORD) co cpaBHUTENbHBIMU pe3yJIbTaTaMU BBIYUCIICHUH,
0(OpPMIICHHBIMH B BHJI€ TaOJIHUIIBI CO CTOJIOIIAMH:
THUII COPTUPOBKH,
Ha3BaHUE COPTUPOBKH,
YHCIIO 3JIEMEHTOB MacCHUBa,
XapaKTEPUCTHKA MACCHBA (MMEET OJIMHAKOBBIC DJIEMEHTHI, TIOUYTH
YOOPSIZIOYEH U T.1.).
Tema 12.

3apanme 1 (OIIK-7.1, OIIK-7.2, OIIK-12.2, OIIK-13.2): Metoas! 11
IIPOTPAMMHOM peATU3aLUN
o EcrectBeHHast copTupoBKa (METO/I €CTECTBEHHOTO CIIUSIHUS)

VVVY

VVVYVYY



o CopTupoBKa METOIOM JIBYXITYTE€BOTO COATaHCUPOBAHHOTO CIMSHHUS
AnTOpUTMBI 110 TeMe BHelIHne COpTUPOBKUA MOKHO PEaTn30BaTh Pa3IndHbIMU
criocobamu: HanucaTh GYHKIIMHU, CO3/7IaTh KJIacc, Co3AaTh OMOIMOTEKY (yHKITHIA.

B rimaBHOM Mojtynie TpeOyeTcs moydaTh BpeMsi BBITIOJHEHUS aITropuTMa
COPTUPOBKH, OCYIIECTBIISATH BBOJ] C KOHCOJNU U U3 (haiisia, OCyIIECTBIATH BHIBOJ Ha
KOHCOJIb U B (pait.

3aganue 2 (OIIK-7.1, OIIK-7.2, OIIK-12.2, OIIK-13.2): MeTozs! ais
nporpaMmmMHoi peanuzaund COpTUPOBKAa METOJOM N-IIYTEBOTO CIUSHUSA

o Mmuorodasnas coprupoBka (PuboHayuneBas)

o Kackannoe ciusaaue
AJaroput™msl o Teme BHenHue COpTUPOBKY MOKHO PEaTn30BaTh Pa3inuHbIMU
croco0amu: HanucaTh (PYHKIIMH, CO3/1aTh KJIacC, CO34aTh OMOIMOTEKY (PYHKIUI.

B riiaBHOM Mopysnie TpeOyeTcst moydaTh BpeMsl BHITTOJIHEHUS aITOpUTMa
COPTHPOBKH, OCYIIECTBISATh BBOJ C KOHCOJIU U U3 (pailyia, OCyIIECTBIATH BBIBOJ Ha
KOHCOJIb U B (pail.

Tema 13.

3aganue 1 (OIIK-7.1, OIIK-7.2, OIIK-12.2, OIIK-13.2): [Touck B MmaccuBax
e [IporpammHas peamu3anus

o JIuHEenHbIN, TOCIEI0BATEIbHBIN TOUCK, HUCYEPITHIBAOIIIAN
[Tounck ¢ 6aprepom
bunapHbIi (IBOUYHBIN, TUXOTOMUYECKUN) TTOUCK
NHTEpNIONAUMOHHBIN ITOMUCK
Cnensuuii MoucK
JIBOUYHBIN CIIeASAIINNA TOUCK

o HMHTepnoasALMOHHBIN CIEISIINN TOUCK.
3aganme 2 (OIIK-2.1, OIIK-7.1, OIIK-7.2, OIIK-12.2, OIIK-13.2): Metozs! 1
IIPOTPAMMHON pean3alun

o Merton uenoyvex (BHEIIHEE WIIM OTKPBITOE XEIIUPOBAHUE)

o Meton OTKpBITOM aapecannu (3aKpbITOE XEITUPOBAHUE)
ANTOpUTMBI 110 TeMe XeIMPOBaHUE MOKHO PEaIn30BaTh PA3IMUHBIMU
criocobamu:

® Hamucatb PyHKIUH,

e co31aTh OMOIMOTEKY QYHKITHIA.

e BriBoa: 3HaueHME Xell (PYHKIIUU, 3HAUECHUE JIEMEHTA MacCUBa.
Tema 14.

3aganme 1 (OIIK-2.1, OIIK-7.1, OIIK-7.2, OIIK-12.2, OIIK-13.2): Meton mis
IIPOrPaMMHON peanu3anuuu

o Anropurm Knyra, Mopuca u IIparra
3aganme 2 (OIIK-2.1, OIIK-7.1, OIIK-7.2, OIIK-12.2, OIIK-13.2): Meton mis
IIPOTrPaAMMHON peaanu3annuu

o AuroputMm boyepa u Mypa
AnroputMbl o Teme IloMCKk B TEKCTE MOXHO peanu30BaTh Pa3IUYHBIMU
crnocobaMu: HanmucaTh (PyHKIHUU, CO3AaTh OMOTNOTEKY QYHKIHUI.
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B rtnmaBHOM wMopmyne TtpeOyeTrcss TOJiydaTh BpEMs BBITIOJHEHUS aJTOPUTMA,
OCYIIECTBIJISITH BBOJ C KOHCOJIM U U3 (paitia, OCYyIIEeCTBIATh BBIBOJ HAa KOHCOJIb U B
daiin.

Tema 15

3aganue 1 (OIIK-2.1, OIIK-7.1, OIIK-7.2, OIIK-12.2, OIIK-13.2):
O6xompI Tpada
O Teopus (ompeaeaeHus)
O TIOWCK B INIyOUHY
O TIOUCK B LIMPUHY
Haxoxnenue kparyaiuiero myTu
O Teopus (onpeaeacHus)
O aIroput™m JlenKkcTpsl
o anroput™m Pnonaa
3aganue 2 (OIIK-2.1, OINIK-7.1, OIIK-7.2, OIIK-12.2, OIIK-13.2):

- OcCTOBHbIE JEPEBbsI MUHUMAJILHOTO BEca
O Teopus (ompeaeacHus)
o anroputMm lIpuma
o anroput™m Kpyckaina
- IIpobnema cBsi3HOCTH
O B HEOPHEHTHPOBAHHBIX rpadax
O B OPUEHTHPOBAHHBIX Ipadax
Jlist peanmu3anuy anropuTMOB TI0 TeMe AJITOPUTMEI Ha rpadax co3aaTh Kiacc, B
KOTOPOM OTIMCBIBACTCSI CTPYKTYpa IBYMEPHBIA THHAMUYECKHN MacCHUB (THII
AJIEMEHTa MacCHBa IEIOYUCIICHHBIA WU 337]a€TCs C TIOMOIILIO MTA0JIOHA) U
UCITOJIB3YFOTCST METO/IBI:
KOHCTPYKTOP,
JECTPYKTOD,
YCTaHOBKA Pa3MEpPHOCTH MAacCHBA U BbIICTICHUE TAMSATH,
MOJIyYeHHE Pa3MEPHOCTH MacCUBa,
3aJlaHue dJIEMEHTa MacCUBa,
MOJTy4eHHE DJIEMEHTa MacCHBa,
3aJlaHKe AJIEMEHTOB MacCUBa CIIy4ailHBIM 00pa3oM,
MeTOo/1bl paboThI ¢ Tpadamu,
METO/IbI TPe00pa30BaHUs OJHOTO MPEACTaBICHUS Tpada B Ipyroe.
B rmaBHOM MotyIie TpeOyeTcs momydaTh BpeMsl BBITIOJTHEHUS aJlTOPUTMAa,
OCYIICCTBIIATH BBIBOJI HA KOHCOJIb M B (haii.
BBo 1 BEIBOA rpada pean30BBIBaTh MOCTPOYHO B BUAC MATPHUIIBI CMEKHOCTH C
anemeHTamu Buaa (i, J, a(l,j)).
BbiBo1 00X0/10B 1 TyTel B rpade oCyIecTBIATh B BUIE: ...,(1 -> |, a(i.j)),... . U
OTJIEJILHO JIJTMHA KpaT4alIlero myTH WM MUHUMAJIbHBIN BeC.
Tema 16.

3ananue 1 (OMK-2.1, OMK-7.1, OTIK-7.2, OTIK-12.2, OTIK-13.2):
- AHFOpI/ITM HOpO}K,HeHI/IH HCp@CTaHOBOK

CoNOOR~ODE



O Teopus (ompeneseHus)

O B JIEKCUKOTpapUYECKOM MOPSIKE

O B MOPSIIKE MUHUMAJIBHOTO U3MEHEHHUSI
AJTOPUTMBI 110 TeMaM AJITOPUTMBI TOPOKIACHUS IEPECTAHOBOK MOKHO
peann3oBaTh pa3IuYHBIMU CIIOCOOAMMU:
Hanucath QyHKINH,
co3/1aTh OMOIMOTEKY (DYHKITUH.
Tpebyetcs peasin30BaTh XOTS ObI OJIUH METO/]T TOCTPOCHUS IEPECTAHOBOK.
BrIBO IepecTaHOBKH TpeOyeTCsl OCYIIECTBISITh B BUJIE: HOMED MTePECTAaHOBKH,
MepPeCTaHOBKA (B CTOJIOUK).
3aganue 2 (OIIK-2.1, OIIK-7.1, OIIK-7.2, OIIK-12.2, OIIK-13.2):
- Kogsl ['pes

o Teopus (ompenesIeHus )

O aJrOpPUTM PEKYPPEHTHOIO MOCTpoeHus koaa ['pes

O HE PeKyppeHTHasi BepCcus aropurma renepupoBanus konaa ['pes
Anroputmsl 1o TemaM Kojiel I'pest MOJKHO peanu3oBaTh pa3InyHbIMU CIIOCOOAMMU:
Hamucath QyHKIINH,
co3aaTh OMOIMOTEKY (PYHKITUH.
TpeOyeTcst peann3oBaTh XOTS ObI OIMH METOJ MOCTpoeHUsI Koaa ['pest.
BreiBoguTh ko I'pest TpedyeTcs B BUie: HOMEP BEKTOPa, BEKTOP (B CTOJIOUK).
Tema 17.

3apanme 1 (OIIK-2.1, OIIK-7.1, OIIK-7.2, OIIK-12.2, OIIK-13.2):
['eHepartopsbl cydalHbIX YUCEI

O METOJ CEpEeINHbI KBaapaTa

O JIMHEHUHBIA KOHTPY3HTHBIA METOI.
Anroputmsl 1o TeMe [ eHepanust IceBI0CIyYalHbIX MOCIEA0BATENbHOCTEN MOKHO
peanu3oBaTh Pa3IMUYHBIMU CIOCOOAMMU:
Hanucath PyHKIHH,
CO3/11aTh KJacc,
co3gaTh OMOIMOTEKY (PYHKIUH.
Tpebyercs peayin30BaTh KAK MUHUMYM JIBa Pa3IMYHBIX METO/Ia TeHEpaIuu
nocinenoBareiabHocT [TICY. I1lapameTpsl METOAOB JTOJKHBI BEIOUPATHCS
ONTUMAJILHBIM CITIOCO00OM. B rrmaBHOM Mopyse TpeOyeTcs oJydaTh BpeMsl
BBINOJIHEHUA asiroput™Ma. [Ipu BeiBoje nocienoBatenbHocTh [ICYH BBIBOAUTD
TAKXK€ IMapaMeTpbl METOJIA U IEPUOJ ITOCIE0BATENBRHOCTH. [[puBeTCTBYETCS
IIPOrPAMMHOE ONPEAEIIEHNUE NEPUOAA TTOCIENOBATEIBHOCTH.
3apanme 2 (OIIK-2.1, OIIK-7.1, OIIK-7.2, OIIK-12.2, OIIK-13.2):
['eHepatopsbl cydallHBIX YUCE

O KBaJAPATUYHBIA KOHTPY3HTHBIN TE€HEPATOP

o Metoj PuboHaYuM C 3arna3bIBaHUSIMHU
Anroputmsl 10 TeMe [ eHepanus ICeBIOCIyYalHbIX MOCIEA0BATENBHOCTEN MOKHO
peann3oBaTh pa3IuYHbIMU CIIOCOOAMM:
Hanucath QyHKIHH,
CO3/1aTh KJacc,



co3/aTh OMOINOTEKY (QYHKITHIA.

TpeOyercs peanu3oBaTh KAK MUHHMYM JIBa Pa3JIMYHBIX METO/Ia TEHEPAIIU
nocinenosarenabHocT [ICY. [TapameTpsl METOAOB AOKHBI BEIOUPATHCS
ONTHMAJBHBIM CIIOCOO0OM. B Ti1aBHOM MOJIyIie TpeOyeTcs moryyaTb BpeMst
BhINOIHEHMs anroputMa. [lpu BeiBoge mocnenoBatenbHocTH [ICY BEIBOIUTS
TaK)Ke MMapaMeTphbl METO/Ia M TIEPUO]] ITOCIIeI0BATEILHOCTH. [IpuBeTCTBYETCS
IPOTrPaMMHOE OTIpeIeIICHIE IEPUOa MOCIeI0BATEILHOCTH.

Ouyenounvie  mamepuaivt 014  NPOGEOCHUA  NPOMENCYHIOUHOU
ammecmayuu

[TpoBepsiembie MHAUKATOPHI HocTkeHuss kommeteHmuii: OINK-2.1, OIIK-
7.1, OIIK-7.2, OIIK-7.3, OIIK-12.2, OIIK-13.2, OTIK-13.3.

Kaxnaplii CTygeHT pelaeT HHAMBUIAyaIbHBIE 3aJaHusl W OTBEYAET Ha
TEOPETUYECKUM BOIIPOC.

TpeboBanus k 3a4erty
|.PedepaT mo oanoii u3 Tem pasaesa TexHOJIOrMU MPOrpaMMHUPOBAHUS
Tema 1. X KuzHeHHbBIN TUKII TPOrPAMMHOTO OOECIIeYeHUSI.

1. Ilporpammubie cucteMbl. OCHOBHbIE TMpPOOJIEMBbI Pa3pabOTKH  CIOKHBIX
nporpaMMHbIX cucteM. JKuzHeHHbll nukia [10. Crangaptuzanus )KW3HEHHOTO
nukia B cucreme rocyaapcrBeHHbix crangaptos ECIL u TOCT P MCO/M3BK
12207.

2. Mopaenu »XW3HEHHOTO NUWKIA (KacKaaHas, CrupanbHas, GopMajabHBIC U JIp.).
['mOxme meTomonorun papadotku (XP, Scrum u ap.).

Tema 2. KauecTBO NpOrpaMMHBIX CUCTEM

3. Kputepuu onieHKH KauecTBa MPOTPAMMHBIX CHCTEM, XapaKTePUCTHKH KauyecTBa
Y METPUKH KadecTBa. MeToabl KOHTPOJIS KA4eCTBA.

4. Mopaensb nipouiecca onenuBanusa kauectsa. 'OCT P UCO 9000 u TOCT P UCO
9126. HCcTpyMEHTaIbHBIE CUCTEMBI OIIEHKH KaueCTBa MPOTPAMMHBIX CUCTEM.

Tema 3. Ananu3 u pazpaboTka TpeOOBaHMIA

5. OyHkuMoHambHBIE HW  HEPYHKIMOHANIBHBIE  TpeboBaHus.  Paspabortka

TpeboBanmii. Crernudukanus TpeOOBaHUN K MPOTPaMMHOMY OOECTICUCHHIO,
texanueckoe 3amanne ('OCT 19.201-78, TOCT 34.602-89).

6. Meroagsl mepBu4YHOro cOopa TpeOoBanuii. Mogenun cuctembl. SI3bIKH
cnenudukanuu TpedoBanuii (crienapuu, PDL, moTokoBble nuarpaMmbl U JIp.).
Onenka TpeboBanuii (TOCT P UCO/MBK 12207).



Metonsl arrectanuu  TpeboBaHuUN (0030p, MPOTUNHPOBAHHE, TECTOBHIE
cueHapuu). YmpasiaeHue TpeOoBaHusMH. MHCTpyMeHTanabHBIE CpeICTBa
OTCIICKUBAHUS U KOHTPOJI TPEOOBAHUIA.

Tema 4. [IpoekTupoBaHKE APXUTEKTYPHI IPOTrPAMMHBIX CUCTEM

. ApXI/ITCKTypHoe n JACTAJIBHOC IIPOCKTHUPOBAHUC. OcHOBHBIE IMPUHOUIIBI
IMPOCKTUPOBAHUA. CkBo3Has (bYHKHI/IOHaJ'ILHOCTB. CHGHJIGHI/IG " CBA3HOCTD.

. ApXUTEKTypHbIE CTUJIU (mapagurmel: 00BEKTHO-OPUEHTHUPOBAHHAS,
KOMIIOHEHTHAasi, MHOrocyoiHas, DDD, kiuneHT-cepBep, MHOroypoBHeBasi, SOA

u ap.).

10.ITpunumnel 00bEKTHO-OPUEHTUPOBAHHOTO TipoekTupoBanus (SOLID).

11.1TaTTepHBI TPOECKTUPOBAHHUSL.

12. YaudummpoBaHHbIi 361K MoaenupoBanus (UML).

13. YaudunmupoBanHsIii si361k MogeupoBanus (UML).

14 Konoreneparus. JJokyMeHTHpOBaHUE apXUTEKTYPHI.

Tema 5. Atrectamnus u BepuduKaims

15.1Tonsitue  arrectauu W Bepudukanuu. MeToabl  MHCIEKTUPOBAHMS.

NHCTpyMEHTaIBHBIE CPEACTBA MHCIIEKTUPOBAHUS U OLICHKH KauyeCTBa.

16.TectupoBanne I10O. Hepaspemmmocts mpoOaeMbl TecTUpoBaHUs. Bumsl u

ypoBHH  TecthpoBaHus. CrTpaTermv  BOCXOJSINET0 M HHUCXOJSIIETO
TectupoBaHus. Meronbl "6enoro" u "yepHoro" smmka. ABTOMaTH3UPOBAHHOE
U pyuyHoe TecTHupoBaHue. Pazpabotka uepe3 TectupoBanue (TDD).
HenpepsiBHas unrerpauus. [lokpeiTue Kona rectamu.

17.Metonpl oTnaaku mnporpamMM. MHCTpyMeHTanbHBIE CpeAcTBa MOAAECPKKU

TCCTUPOBAHUSA U OTJIAJAKU.

Tema 6. YnpasieHue npoekTaMmu

18.I'pynmbl mpolieccoB U MpOUEAYphl yIpaBieHus npoektoMm. Ilnan ynpasnenus

poeKToM. MHCTpyMEHTAJIbHBIE CPEICTBA YIIPABIECHUS ITPOEKTAMM.



19.Ynpasnenne mnepconaiom. IIpaBa u 005S3aHHOCTM WICHOB KOJIJICKTHBA.
MotuBanus. Opranuzanusi COBMECTHOM paOOThl KOJUIEKTUBA.

20.YnpaBnenue puckamu. Mojenb 3peiaocTd BO3MOXHOCTeH. HCTpyMeHTalbHbIE
CpeJICTBa IIAHUPOBAHUS U YIIPABIIEHUS MTPOLIECCOM Pa3pabOTKU

1. CemecTpoBble 3a1aHKs HA Ja00PATOPHBIX 3aAHATUIX
Ilepeyennb TeM J1a0OPATOPHBIX 3AHATHI

. Crexu, 1eku, ouepenn, TMHENHBIEC CITUCKHU.
. JIByHampaBJieHHbIE CITUCKH.

. IloToku.

. Pa3pexxeHHbIE MATPHLIBL.

. JepeBbs. JIBOMUHBIE 1€PEBbs IOUCKA.

. ANTOPUTMBI ITIOMCKA B I€PEBbSIX.

. AVL-znepeBss.

. KpacHo-uepHblie nepeBbs.
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. AJITOPUTMBI COPTUPOBKM CpAaBHEHUSMHU. BpIBOA HWKHEHW OLCHKH IS
TPYJOEMKOCTH pabOThl AJITOPUTMOB JaHHOTO THUia. CpaBHEHHE SMIIUPUUYECKUX
OLIEHOK BBIUMCIUTENBHON CI0XKHOCTH pabOThI AJITOPUTMA C TEOPETUUECKIUMH.

10.AnTOpuT™M COPTHPOBKM BCTaBKAMHU W BBIBOJ OLIEHKH €ro TPYIOEMKOCTH.
CoprtupoBka [llemna. CpaBHEHHE SMIUPUYECKUX OLIEHOK BBIYMCIUTEIBHOM
CJI0)KHOCTH pabOThl aIrOPUTMa C TEOPETUYECKUMHU.

11. Obmennas coptupoBka. CopTupoBka pacueckoi. CpaBHEHHE IMIUPHUUYECKUX
OLIEHOK BBIUMCIUTEIHHON CI0XKHOCTH pabOThI AITOPUTMA C TEOPETHUECKUMHU.
12. Anroput™m  ObicTpoil  copTupoBKU. CpaBHEHHE HSMIUPUYECKHX OLIEHOK

BBIUHCIUTEIBHOM CII0KHOCTU PabOTHI AITOPUTMA C TEOPETUUECKUMH.

13. CoptupoBka  BbiOOpoM.  Ilupamupmanwhnas  coptupoBka.  CpaBHEHHE
AMIIUPUYECKUX OIEHOK BBIUMCIUTENBHOU CIOXHOCTH pabOThl aaropurMma c
TEOPETHUYECKUMH.

14. CopTupoBKM  CiIHsSHHEM, OJIOYHAsET MW pacHpelesiollie  COPTUPOBKHU.

CpaBHEHME HMIMPUYECKUX OLIEHOK BBIYUCIUTEIBHON CIOKHOCTH PpPabOThI

AJITropuTMa € TCOPCTHICCKUMMU.



15.1lenouncnenHpie  copTUpOBKH. COpPTUPOBKA MOACYETOM U  MOPA3PsIHAL
copTupoBKU. CpaBHEHHE SMIIMPUUYECKUX OLEHOK BBIYMCIHUTEIBHON CII0KHOCTU
paboThI AITOPUTMA C TEOPETUYECKUMH.
16.BHeniHre COPTUPOBKH CIUSTHUEM.
17.1Touck B MaccuBax. AJTOPUTMBI HCUEPNBIBAIONIETO TOWCKA. BHUHApHBIM,
WHTEPIOISALUUOHHBIN U CIAEASIIUN ITOUCK.
18.TTouck B Tekcte. Anroputmel Kuyta - Moppuca - [Iparra u boyapa - Mypa.
19.XemmupoBanue u criocoObl pa3perieHrs KOUTH3UH.
20. Crioco6s1 3amanus rpada. OcToBHOE 1epeBO. ANTOPUTMBI MTOWCKA B TIIyOUHY U
B LIUPUHY.
21.TTouck kparyaiimero mytu B rpade. Anroputmsl Jeiiketpsl u ®oiina.
22.ANTOPUTM TTOCTPOCHUS MUHUMAJIBLHOTO OCTOBHOTO JiepeBa. AnroputMmel [Ipuma
u Kpyckana.
23.Haxox/ieHne CBSI3HBIX U JIBYCBA3HBIX KOMIIOHEHT rpada.
24. ANTOpPUTM TIOWCKA CHUITBHO CBSI3HBIX KOMIIOHEHT Tpada.
25.T'eHepanst TICeBAO - CIy4yalHBIX 4YHceld. MeTon cepeauHbl KBajpara,
JMHENHBIN U KBaAPATUYHBIN KOHTPY3HTHBIE METO/IbI, METOJl PUOOHAYYH
26.ANTOPUTMBI TIOPOXKACHUS MEPECTAHOBOK B JIEKCUKOTPAUUYECKOM TMOPSAKE U
MOPSAKE MUHUMAIIBHOTO NU3MEHEHUSI.
27.IToctpoenne koaa ['pes. PekyppeHTHBIN U HE pEKypPEHTHBIN allrOPUTMBI.
I11.Ilepeyenb TeM MHAUBUAYAJBHBIX 3a1aHUI
1.CnoxeHue AepeBbEB MOUCKA.
2.00MeHHasi COPTUPOBKA CO CIUSHUEM, aITropuTM baTuepa.
3.JIekcukorpadudeckasi COpPTUPOBKA.
4. TypHupHasi COpTUPOBKA.
5. AJITOPUTMBI TTIOUCKA C BO3BPAIICHUSIMU.
6.1HIeKCHO-TIOCTIEI0BATENLHBIN TTOUCK.
/.AJITOPUTM MOUCKA MOACTPOK C MOMOIIBIO TOCTPOCHHS] KOHEYHOT'O aBTOMATA.
8.Anroputm Pabuna-Kapma movcka moacTpok.

9.HOCTPOCHI/I€ OIITUMAJIBHBIX 6I/IHapHBIX JACPCBLCB IIOMCKA.



10.banancupoBKa JepPEBLEB IO BECY.

11.1udpoBoii mouck.

12. AnTOpuUTM TPAH3UTUBHOTO 3aMbIKAHHMSI.

13.KoMmrmo3unmu u pa30ueHus MEIbIX YHCENl U aITOPUTMBI UX MIOPOKICHUS.

14. Anroputm bennvana-dopga HaXOXKIESHUS KpaTdyalIIUX PACCTOSHUN MEXITY
BEpIIMHAMU.

15.IToToku B ceTsX.

16.Anroputm DaMonca-Kapna nmorcka MakCUMaabHOTO TTOTOKA B CETH.

Bua u cnocod nposeneHUss TPOMEKYTOYHON aTTECTALMN: HHAMBHUYaJIbHbBIN
YCTHBIH OIIPOC COYETAETCSI C CAMOCTOSITENIbHON MPAKTUYECKON paboTON CTy/IeHTA.

KpuTepuu onieHUBaHUS U IIKaJIa OLICHUBAHUS:

MakcuMalIbHO BO3MOKHOE KOJIMYECTBO OaiioB — 3 6aya. Jjist moydeHus
3ageTa He0OXOIMMO BBHITIOJIHUTH 33/1a9y ¥ OTBETUTh Ha TEOPETHUECKHUI BOIPOC C
CyMMapHOH OIIEHKOW He MeHee 2-X 0ajoB.

3 0aJL1a:

OTBeT Ha BONIPOC IEMOHCTPUPYET 3HAHUE U KOPPEKTHOE UCTOJIb30BAHUE
TepMuHOJIOTHH. DAKTHI U IPUMEPHI B TIOJTHOM 00beMe 000CHOBBIBAIOT BHIBO/IHI.
HNMeeTcs oTHOE BEPHOE PEILIEHUE 3aa4M, BKIIFOUAIOIEe MPAaBUIIbHBIN OTBET.

2 daJu1a:

OTBeT Ha BONPOC JEMOHCTPUPYET 3HAHUE U KOPPEKTHOE HCIIOIb30BAHUE
TepMuHoJIOrHH. OTBET HE COAEPKUT (haKTHUECKUX OoIMOOK. /[aHo BepHOE
pelieHue 3a7a4n, HO B peIlIEHNH UMEIOTCs HeBepHble 3anucu /NI
apu(pMETHIECKUE OMUOKH.

1 6asn:

OTBeT IEMOHCTPUPYET 3HAHUE U KOPPEKTHOE HUCITOTH30BAHNE
TEPMUHOJIOTHH. PerreHne coaepKuT GakTHIEeCKUE OMMUOKH, HE NCKAKAIOIIINE
00IIIETO0 CMBICIIA.

0 0a/10B:

B otBete npeobnanaroT paccyxaeHus odmiero xapakrepa U/MJIN conepxut
CYIIIECTBEHHBIC (DaKTUYECKUE ONMOKH, NCKAKAIOIINE CMBICT. Perienne He 1ano
NJIN nano HeBEpPHOE pELICHHUE.

3. Bonpocsl Kk 3auerty

1. Crexu, 1eku, ouepeau, JMHEHHbBIE CITUCKH.



JIByHampaBieHHbIE CIIUCKHU.

[ToTokwu.

Pa3pexeHHbIe MaTPUIIBI.

epeBpd. [IBOMUHBIE AEPEBBS MOUCKA.
AJITOpUTMBI IOUCKA B J€PEBBSX.
AVL-nepeBssi.

KpacHo-uepHbIe nepeBbs.
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[IporpaMmMHOe  oOecriedeHHe, CTaauU  JKU3HEHHOTO LMKJIA:  TIOHATUE

KU3HEHHOTO IIUKIIA.

10.IlporpammHOe  obOecrieueHue, CTaauU KU3HEHHOTO IIMKJIA: BOJOMAaHAs
(kackagHas) MOJIETIb.

11. IlporpammHoe oOecrieuyeHre, CTaaud >KU3HEHHOIO IMKJIA: HUTEepaluOHHas
MOJIENb.

12. IlporpammHOoe oOecnedyeHue, CTaauu >KU3HEHHOIO IUKJAa: HUTEparMOHHBINA
MIOJIXO/, MPOTOTHUITHPOBAHHE.

13. AHanmu3 TpeOOBaHUM: TEXHMYECKOE 3aJaHUe W crenudukaius TpeOOBaHHH,
TpH ToAX0/a K pazpadotke T3.

14. Ananu3 TpeOoBaHuM: CBOWCTBa TpeOoBaHWU. AHanmu3 TpeOOBaHUI: CIOCOOBI
BbIpaKeHHUsI (3amucK) TpedoBanuii B T3.

15. Ananu3 TpeOboBaHMIi: TpeOOBAHUS 3aKa3uMKa U JIeTajdbHble TPEOOBAHMUS.

16.Ananu3 TpeboBaHMIA: CTIOCOOBI OpTaHU3AINH JIETATbHBIX TPEOOBAHMIA.

17.Xapakrepuctuku kadectsa [10: y100CcTBO NpUMEHEHHUS, YHUBEPCAITBHOCTb.

18.Xapakrepuctuku kauectna [10: Hane)kHOCTh, 3P(HEKTUBHOCTD.

19.Xapakrepuctuku kauectna [10: conpoBoxaaeMoCTh, KOPPEKTHOCTb.

20.006ecneuenue kauectBa [10: obecnieueHue 3aBepIEHHOCTH U HAJEKHOCTH.

21.06ecneuenne kadectBa [10: obecneueHue 3(POEKTUBHOCTH M JIETKOCTH
IPUMEHEHUS.

22.06ecneuenue kayectBa [10: obecrnieueHne yHUBEpPCaTbHOCTH.

23.IIpoexkTrpoBaHue: AEKOMIIO3UIINS, KIIaCCU(PUKAIIAS apXUTEKTYP.



24.IlpoekTupoBaHHE:  apXUTEKTypa IOTOKOB JAHHBIX W  HE3aBUCHMBbIE
KOMITOHEHTHI.

25.11poekTupoBaHue: AEKOMIO3UIIUS, KIacCUu(DUKaAIIU apXUTEKTYP.

4.B 3k3aMeHALlMOHHBIN OWJIET BXOAMT /Ba TeOPEeTHYECKHX BONPOCAa U JBe

3aga4m.

Bonpocel k 3xk3amMeHy

1. Omnpenenenue cioxXHOCTH anropuTma. OOmme (QyHKIMHA OLEHKU CIOXKHOCTH.
IIpaBuna BBIYHCIECHUS CIOKHOCTH JITOPUTMA. AHAIN3 CKOPOCTH BBIIIOJHEHUS
AIrOPUTMOB.

2. Cnuckw, uxX MpeacTaBIeHUEe, Onepaluu co cnuckaMu. CIUCKU C TIOTOKaMH.

3. Creku u ouepenu. OcHoBHbIE onepauuu. Ouepeau ¢ npuopureraMu. OCHOBHBIE
ornepanuu.

4. Pa3pexeHHbIE MaTPULIbl, CIOCOOBI IipeacTaBieHnss. OCHOBHBIE OIIEPALIUU.

5. lepeBbsa. Ilomnble nepeBps. OO0xon  OuHapHOrO  JepeBa:  IPSIMOH,
CUMMETPUYHBINA, OOPATHBIN, B IHIUPHUHY.

6. bunaphble nepeBbs noucka. OCHOBHBIE ONEpalUd. AJTOPUTM COPTUPOBKH C
MOMOILIBIO JIepeBa.

7. AVL-nepeBns. banancupoBka JepeBbEB MO BHICOTE.

8. KpacHo-uepHrbie nepeBbs. baiancupoBka 1epeBbEB MO BHICOTE.

9. CoptupoBku  BctaBkamu. CoptupoBka Illemma. Wx  BeunciaurenvHas
CJIO’)KHOCTB.

10.00meHHBIC COPTUPOBKH. [IletikepHas COPTUPOBKA. CopTtupoBka
npoyechiBaHUEM. VX BBIYMCIUTENBbHAS CIOXKHOCTb.

11.CoptupoBka BbeiOOpoM. [lupamumanbHas copTupoBKa. VX BbIYUCIHTENbHAS
CJIO’)KHOCTh

12.CopTupoBKH, HE OCHOBaHHbIE Ha CpaBHEHUsX. bioyHas copTHpPOBKA.
ITopazpsiaHas coptupoBka. CoOpTUpPOBKAa MOACYETOM. FIX BBIYMCIUTENIBHAS
CJII0KHOCTb.

13.Bbeictpast  coptupoBka. CopTUpOBKHM chusiHueM. MX  BBIYMCIHTENbHAS

CJIOKHOCTD.



14.OcHOBHBIE TIOHSATUS BHEIIHEH COPTHUPOBKH. AJTOPUTMBI E€CTECTBEHHOTO W
cOQTaHCUPOBAHHOTO CIIHSIHUS.

15.BHenHne cOpTUPOBKU. AJNTOPUTMBI MHOTO()A3HOTO U KACKaJHOTO CIUSHHUSL.

16.Ilouck B MaccuBax: MOJHBIA MepedOp, ABOUYHBIA M WHTEPIOJSIIMOHHBINA
nouck. Cieasimii ouck.

17.ITouck B Tekcte. Anroputmbl Kayra — Moppuca — IIparra u boyspa — Mypa.

18.Xem-¢pynkius. Bunsl xem-¢ynkiuit. Xemnr-rabnuna. BHemnee xemmpoBaHue
(metox uemnouek). biaouHoe xemmpoBaHue.

19.3akpriToe xemmupoBanue. CrnocoObl pa3penieHns KOTU3HA.

20.Cnioco0sI ipeactaBneHus rpagos B DBM. AnropuTtm moucka B ri1yOuHYy.
ANTOpUTM NOKCKA B IIMPUHY. Peannsanuu anropuTMos.

21.Haxox1eHns TpaH3UTUBHOTO 3aMBbIKaHUA B Tpade.

22.Anroput™ JleHKCcTpbl HAXOXKIEHUS KpaTyallliuX pacCTOSHUI OT MCTOYHUKA JI0
BCEX OCTAJIbHBIX BEPILUH Irpada.

23.Anroputm @moiina HaXOXKIEHUS KpaTdyaWIIMX pPAacCTOSHUM MEXKAY BCEMHU
napamu BepIIUH rpada.

24.0cTOBHEBIE IepeBbs. AITOPUTMBI HAX0XJACHUS OCTOBHOTO JIepeBa
MuUHUMaIIBHOTO Beca [Ipuma u Kpyckana.

25.CBsi3HBIC  KOMIIOHEHTHI B  HEOPUEHTHUPOBAHHBIX Trpadax. AJTOPUTM,
OCHOBAHHBI Ha pa3/IeNIEeHHbIX MHOXECTBax. JIBYyCBSI3HbIE KOMIIOHEHTHI B
HEOPUEHTUPOBAHHBIX Tpadax. AJNTOpPUTM, OCHOBAHHBIM Ha TOUCKE TOYEK
COUJICHEHUSI.

26.CWIbHO CBSI3HbIE KOMIIOHEHTHI B OpPUEHTHUPOBAHHBIX TIpadax. AAropuT™m
Kocapaiiro.

27 .IlepecTaHOBKH. AJNTOPUTMBI MOPOKICHUS MIEPECTaHOBOK B
JIEKCUKOTrpaIeCcKOM MOPSIJIKE U B OPSAIKE MUHUMAIBHOTO U3MEHEHUSI.

28. Konmpr ['pes. Anroputmbl TOpOXKIEeHHUS KOJIOB I'pes: peKypCUBHBIH U HE

PEKYPCUBHBIM.



29.VICTOYHUKA M TEHEpaTopbl CIy4YallHBIX ¥ MCEBIOCITYYalWHBIX YHCEI.
AJNTOpUTMBI TEHEPALMU TICEBIOCIYYalHBIX MOcienoBarenbHocTe. [IpoBepka
KayecTBa pabOThl FeHEpaTopa.

30.MeToap1 MOIEAMPOBAHUS PABHOMEPHO PACIPEICICHHBIX CIyYaiHbIX BEJIHYMH.
MopnenrpoBaHu€e TUCKPETHBIX U HETPEPBIBHBIX CIIYYaiHBIX BEJIUYMH.

5. [Ipumep oaHOI U3 MOAYJIBLHBIX KOHTPOJbHBIX PadoT

1. OnummTe HEOOXOUMBIE THITBI, IIEPEMEHHBIE U (DYHKITIO BCTABKH B CBSI3aHHBIN
JMHCHHBINA OJHOHAIIPABJICHHBIM CITMCOK (C IOJIEM JaHHBIX THMa integer) HoBoro
anemMeHTa ¢ aapecom Pl mocne snemeHTta ¢ ajapecom P (mpenmonaraercsi, 4To
AJIeMEHT ¢ aapecoMm P B cnucke cymiectByeT). He ucnonp3yiite HUKaKUX APYTHX
JOTIOJIHUTENIbHBIX TEPEMEHHBIX -yKa3aTEICH.

2. OnummTe HeOOXOAMMBIE TUITBI, IEPEMEHHBIEC U MOCIEA0BATEILHOCTh ONEpaIlHii
npucBauBaHus, (OPMHUPYIOIIMX CBS3aHHBIA CIHCOK C JIByMS IIOTOKamw,
YIIOPSAI0YMBAIOIIMMU AJIEMEHTHI CIIMCKA 10 BO3PACTAHUIO 3HAYCHUH MOJISI TaHHBIX
nojiel ¥ Mo BO3pacTaHWIO 3HAYCHWH MOJS JaHHBIX Toje2 (monel — Tuma char,
noje2 — tumna integer). BxoaHble JaHHBIC COep)KaT TpU HaOboOpa (3HaYeHHE Mo,
3HAYCHHE TOJIA2, YKa3aTedh Ha BBIICIACHHBIN IO JIEMEHT y4acTok mamsatu): (‘f’,
5, pl), (‘w’, 1, p2), (‘m’, 10, p3). U300pa3ute cnucok rpaduyuecku.

3. B peKypcHBHOM aIroput™Me, B KOTOPOM IpPU KAKJIOM PEKYPCUBHOM BBI30BE
MPOU3BOAMTCS 2N omnepauuid W mapaMmerp N (pa3Mmep 3ajlayu) YMEHbIIAETCS Ha
€IUMHHUIY, BO3HUKAET CIEAYIOIIEE PEKYPPEHTHOE COOTHOILIECHUE [UIA YHCIIa
BBIITOJIHACMBIX onepaunﬁ:

C(n)=C(n-1) + 2n, rme n>1 u C(1)=1.

[TocTeneHHO pacKphIBasi pEKypPCUIO, ONPENEIUTE BPEMEHHYIO CIIOKHOCTh JAHHOTO
aJlropuT™ma.

4. JlatiTe onpeneneHue TayOrHbI y31a U TIIyOuHBI fiepeBa. [I[puBeaute npumep.

5. JIBoM4yHOE JAEepeBO 3aJaHO Kak CTaTUYeCKas CTPYKTypa HaHHBIX B BUJE
OJIHOMEPHOT'0 MAaCCHBA:

| 1123456 |X|7]X|X|X]|8]|9]X]|X]|, rae cumBoa X o3Ha4aeT
OTCYTCTBHE 3HAUCHUSI.

N3o00pa3zute ero rpaduvecKy: ¢ MOMOIIBIO CIIMCOYHOTO MPEACTaBICHUS (CIIUCKOB
JIOYEPHUX Y3JI0B) M C TMOMOIIBI0 METOJla TOJHBIX Y3710B (B BuAe rpada c
BBIJICJICHHON BEPIIIMHON — KOPHEM).

6. BpimuiuTe TUHEHHBIE MOCIETOBATENBHOCTH, MOMYYalOUIMecs] B pe3yJbTaTe
IpsIMOT0, CHMMETPHUYHOTO U OOpaTHOTO 00X0/1a epeBa B 3a/laHUU 6, a TAKXKE €ro
00x0/1a 10 MUPUHE.



7. Jdanbl nBa cnucka S1 v S2, OpraHM30BaHHBIX B BUJE CTEKA U YIOPSTOYEHHBIX IO
BO3pacTaHUIO 3HaueHUIl MH(opMannoHHBIX noned. Co3aarh yNopsiA0YEHHBIN 110
BO3pAaCTaHUIO CIIMCOK B BUJE CTEKa S3, ABJISAIOLINIICS OOBEIUHEHUEM CIIUCKOB S1 1
s2, 1.e. 3 = S1 U S2. HanumuTe anropuT™ Uik NporpaMMHbIN KOJI.

V. YueOHo-MeToIu4YecKoe U HHGPOPMAIMOHHOE 00ecTieYeHre TUCIUTITHHBI

1) Pexomenayemas ureparypa

a) o0s3aTeNbHAs JTUTEpaTypa:

1. Metonpl mporpammupoBanus . yuyeoHoe mocoome / FO. FO. I'pomos, O. T.

Hpanora, 0. B. KymakoB [u np.]. — Tam60B : TamOoBcKuii TocygapCTBEHHBIN
texandeckuii yauBepcutet, O9bC ACB, 2012. — 144 c. — ISBN 978-5-8265-
1076-6. — Tekct : snextponHsit / Ludposoit obpazoBarenspHbI pecypc IPR

SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/63867.html
2._Kosanesckas, E. B. Metoasl mporpammupoBanus : ydeObnoe nocooue / E. B..
KoBanesckasi, H. B. KomsieBa. — MockBa : EBpa3uiickuii OTKPBITbIA UHCTHUTYT,
2011. — 320 c. — ISBN 978-5-374-00356-7. — Tekct : »nEKTpOHHBIN //
[Mudpopoit ob6pazoBarenbHblii pecypc IPR  SMART : [caiir]. — URL:
https://www.iprbookshop.ru/10784.html

a) JOIIOJIHUTCIIbHAA JINTCPpAaTypa:

1. MaxkapoBa, H. II. Metoasl mnporpamMMupoBaHusi M HHPOpPMaTHKa
7abopaTopHbI NpakTUKyM : B 2 yacTax : [16+] / H. I1. MakapoBa. — ['poaHo :
I'ponnenckuii ['ocynapcrBenHbii yHuBepcuteT uMeHn SHkm Kymansr, 2012. —
YacTb 1. — 54 c. — Pexum  pocrymna: 00  MOJIMUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=134239
2) Ilpocpammmoe obecneuenue
Adobe Acrobat Reader DC - Russian OecrulaTHO

l'ocynapcTBeHHBINM KOHTPAKT HA MIOCTABKY
JIMLEH3UOHHBIX IPOrPAMMHBIX IIPOAYKTOB

Cadence SPB/OrCAD 16.6 103 - T'K/09 ot 15.06.2009
Google Chrome OecruaTHO
Java SE Development Kit 8 Update 45
(64-bit) OecruaTHO
Kaspersky Endpoint Security 10 ms Akt Ha niepenauy npas [1K545 ot
Windows 16.12.2022
Lazarus 1.4.0 OecriaTHO
Akt npenocrasienus npas 1C00000027 ot
Mathcad 15 M010 16.09.2011;
Akt npenoctaienus npas Ne Us000311 ot
MATLAB R2012b 25.09.2012;
Mercurial 3.7.3 OecriaTHO
Microsoft SQL Server 2012 Express
LocalDB OecriaTHO
Microsoft Web Deploy 3.5 OecIIaTHO
MiKTeX 2.9 OecriaTHO

MSXML 4.0 SP2 Parser and SDK O€eCILIaTHO


https://www.iprbookshop.ru/63867.html
https://www.iprbookshop.ru/10784.html
https://biblioclub.ru/index.php?page=book&id=134239

MySQL Workbench 6.3 CE OcCIuIaTHO

NetBeans IDE 8.0.2 OecIIaTHO
Notepad++ OecIuiaTHO
norosop Nel3918/M41 ot 24.09.2009 ¢
Origin 8.1 Sr2 3A0 «CodrJlaita Tpeiiay,
Python 3.4.3 OecrutaTHO
WinDjView 2.1 OecrutaTHO
WCF RIA Services V1.0 SP2 OecriaTHO

MHoro¢yHKIHOHATBHBIN

penaktop ONLYOFFICE 6ecrmatHoe

10 OecruiaTHO
OC Linux Ubuntu 6ecmataoe 10 OecIuaTHO

3) CoBpemeHHbIe TIpodecCHOHAIbLHbIE 0a3bl JAHHBIX H MH(OPMAIIMOHHbIE
CIIPaBOYHbIC CUCTEMbI
1. OBC Jlansb https://e.lanbook.com/ Torosop Ne 4-¢/23 ot 02.08.2023 T.

2. OBC Znanium.com https://znanium.com/ JToroBop Ne 1106 36¢ ot 02.08.2023 .

3. OBC YuuBepcuterckas oubnmmnoteka online https://biblioclub.ru Jloroop Ne 02-
06/2023 ot 02.08.2023 r.

4. 9BC FOPAMT https://urait.ru/ JToroop Ne 5-¢/23 ot 02.08.2023 .

5. 9BC IPR SMART https://www.iprbookshop.ru/ JTorosop Ne 3-¢/23K ot
02.08.2023 r.

6. Penosurapuii TBI'Y http://eprints.tversu.ru

4) IlepeueHb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHHKAIIMOHHOW CEeTH
«HHTEpHET», HEOOXOAMMBIX IJIs1 OCBOCHUS AUCIMIIIMHBI:

https://cyberleninka.ru/ HayuHas snexTpoHHas OubaroTeka «KnbepaeHHHKaY .

Hayunas snexrponnas 6unbnuorexka eLIBRARY.RU (moamnucka Ha sKypHaIIbI)
https://elibrary.ru/projects/subscription/rus titles open.asp:

VI. Meroauveckue ykazaHus JJis1 00y4alOMIUXCH M0 OCBOECHUIO M CHUIIMHBI

Memoouueckue pexkomenoauuu noO OPZAHUZAUUU CAMOCHIOAMENbHOU
padomut cmyoenmoe

Ha nexmusix nmaercss HEOOXOIUMBIM TEOPETUYECKUI MaTepuan Mo TeMaM U
NIPECTABIICHBl CEMECTPOBBIC 3aJaHUS JIJIS PEIICHUS Ha JIAOOPATOPHBIX 3aHITHUSAX B
ayJUTOPUHN TIOJT PYKOBOJICTBOM ITIPETIOAABATENS U CaMOCTOATEIbHO. MHOTHE 3a7auu
SIBJISTIOTCS] CTAaHAAPTHBIMU U UMEIOT YK€ TOTOBBIE MIAOJOHBI (QITOPUTMBI) PEIICHUS,
TEM HE MEHee, JUIS TOJydeHHs] OOJIBIIIEro TMO3HABATEILHOTO U y4eOHOro 3ddekTa,
PEKOMEH/IYETCS HAalTMCaHWe COOCTBEHHOTO OPUTHHAIBHOTO KOJIa.

CamocrositenbHast paboTa CTYJIEHTOB B paMKax JaHHOW JAWCIUIUIAHBI B
OCHOBHOM COCTOHWT B MOATOTOBKE K JIAOOPATOPHBIM 3aHITHSM, HAITMCAaHUU pedeparta,


https://e.lanbook.com/
https://znanium.com/
https://biblioclub.ru/
https://urait.ru/
https://www.iprbookshop.ru/
http://eprints.tversu.ru/
https://cyberleninka.ru/
https://elibrary.ru/projects/subscription/rus_titles_open.asp

CO3JIaHMU TIPE3SHTAIMM M0 TeME, W PabdOTe ¢ pPa3HBIMH HCTOYHUKaMHU. OCBOCHUIO
y4eOHOrO Mareprajga OOJIBIIYI0 TIOMOINb OK&KET JIMYHBIM TBOPYCCKHM ITOIXO,
CBSI3aHHBIN C JOITOJIHUTEIILHBIM IIPOCMOTPOM MaTepHaja Mo OTJCIBHBIM TEMaM.

CamocrosTenbHas paboTa SBISETCS HEOOXOJMMOM Ha BCEH CTausAX U IIPH
BceX (hopMax M3ydeHHs ImpeamMera. Yacel A1 CaMOCTOSTEIILHOW PaOOThI, U3 BCETO
o0beMa BpPEMECHH 3aTpadeHHOTO Ha JHCIUIUIMHY, OyIyT MPEBOCXOIUTHh MHBIC BUIBI
pabor.

Pexomenmyercss HeMeUIeHHO OOCYXIaTh JIIOOBIE BO3HHKIIHE B IPOIECCE
00y4eHUS BOIIPOCHI, TIPOOJIEMBI M HESICHOCTH C TIPEToaBaTelieM, He OTKJI IbIBast ATO
OOCY)XICHHE IO KOHTPOJBHON TOYKH. [IpOKOHCYIIBTHpPOBATHCS C MpEINoaBaTeiieM
MOYKHO BO BpeMsI U TIOCIIC JJAOOPATOPHBIX 3aHITHH, BO BpEeMs KOHCYJIBTAIIHHA, a TAKKe
TI0 3JICKTPOHHOM ITOYTE W B JITYHOM KaOWHETE 3JICKTPOHHON 00pa3oBaTeIbHON CPEJIbI
(LMS) wm B yare teams.

TpeboBanust K pEUTHUHT-KOHTPOJIIO JUISL CTYICHTOB OYHOM (DOpPMBI 00yUYEHUSI.

Tekymras pabota cTyieHTOB 09HON PopMBI 00yUIEeHUS B 6 CeMeCTpe OIICHUBACTCS
B 100 0aoB, KOTOpBIE PACIPEICISIFOTCS MEKIY IBYMsI MOIYISIME (TIEPHUOIAMU
00y4CHHMSI) CIICTYIOIIUM 00pa3oM:

Monayne | MakcumanbHast | MakcumanbHast | PedepupoBanue, | MakcumabHbINH
(meprion | cymma 6ayuioB | cymMMma OaslioB CO3/1aHHE Oasut 3a
o0y4eHust) B MOJyJIE 3a BBITNIOJIHEHHWE | TPE3CHTAlnH, PEUTHUHIOBYIO
CEMECTPOBBIX | BBICTYIUIEHHE C | KOHTPOJIbHYIO
3aJlaHUN Ha JTIOKJIaJIOM paboty
J1a00paTOPHBIX
3aHSTHSIX
1 35 20 15
2 65 35 15 15

Tekymmas pabota cTyZIeHTOB OYHOM (hOpMBI 0OYyUEHHS B 7 CEMECTPE OIICHUBACTCS
B 60 OamioB, KOTOpbIE PACIPEACISIIOTCS MEXKIy JIBYMS MOAYJSIMHU (TIEpHOJaMU
00y4eHMSI) CIISTYIOIIUM 00pa3oM:

Monayne | MakcumanbHast | MakcumanbHast | PedepupoBanue, | MakcuManbHbIN
(mepuon | cymma O6amioB | cymMMma 0ajuioB CO3JIaHuE Oa 3a
o0y4eHus1) B MOJIyJIE 3a BBITIOJIHEHHWE | TPE3eHTAaluH, PEUTHUHIOBYIO
CEMECTPOBBIX | BBICTYIUIEHHE C | KOHTPOJBHYIO
3aIaHUN Ha JTIOKJIaJIOM paboty
J1ab0paTOPHBIX
3aHATHSIX
1 20 10 10
2 40 20 10 10
[IpaBuna ¢GopmMUpoBaHUSI PEUTUHTOBOM OIGHKM W KAy Iepecyera

PEUTUHIOBBIX OAIIOB B OLIEHKY Ha d3K3amMeHe cM. B «Ilojlo’kKeHHHM O perTHHrOBOM
cucteme ooyueHus B TBI'Y»:
https://tversu.ru/sveden/files/204-

R Pologhenie o reytingovoy sisteme obucheniya v TvGU.pdf

VI1l. MaTepuajibHO-TeXHUYeCKOe o0ecredeHne



https://tversu.ru/sveden/files/204-R_Pologhenie_o_reytingovoy_sisteme_obucheniya_v_TvGU.pdf
https://tversu.ru/sveden/files/204-R_Pologhenie_o_reytingovoy_sisteme_obucheniya_v_TvGU.pdf

VY4eOHbIil mpoliecc MO MaHHOW IUCHUIUIMHE MPOBOAMTCA B ayAUTOPHUSX,
OCHAUICHHBIX MYJbTUMEAUMHBIMU cpeacTBaMu oOyueHus. [lnsg opraHuszanuu
CaMOCTOSITENIbHOM pabOThl CTYAEHTOB HEOOXOJUMO HAJIUYKUE IE€PCOHAIBHBIX

KOMITBIOTCPOB C NOCTYIIOM B I/IHTepHCT.

HauMenoBanue OcHaLlIEeHHOCTDL IlepedyeHb JTMLIEH3UOHHOTO
crenuaabHbIX® CHennaIbHbIX NMPOrpaMMHOI0 o0ecreyeHusl.
NnoMelIeHU I U NoMeleHu i NOMeLeHuH " PexBHU3MTHI OATBEPKIAIONIETO
JJISl CAMOCTOSITEIbHOM noMenleHuii 1Jis JTOKyYMEHTAa
padoThI CaMOCTOSITEJIbHOM
padoThI
[Tomernienue st Adobe Acrobat Reader DC - Russian-
CaMOCTOSITEIILHOU Pa0bOTHI, oecrmatao; Cadence SPB/OrCAD
yueOHasi ayAuTOpHs IS Croubl, cTyinbs, | 16.6-'ocymapcTBeHHBI KOHTPAKT Ha
MIPOBEICHUS 3aHATUI MIEPEHOCHOW HOYTOYK, | TOCTAaBKY JIMIICH3UOHHBIX
JICKIIMOHHOTO THIIA, 3aHATUH | KOMITBIOTEPHI IPOTrPaMMHBIX MPOyKTOB 103 -
CEMHHAPCKOT0O THIIA, I'K/09 ot 15.06.2009; Git version
KYPCOBOTO MPOEKTUPOBAHUS 2.5.2.2-6ecmatno; Google Chrome-
(BBITIOJIHEHHUST KYPCOBBIX oecrutatno; Kaspersky Endpoint
paboT), TPYIIOBBIX U Security 10 ms Windows-AkT Ha
WHJUBHTyAJIBHBIX nepenauy npas [1K545 ot 16.12.2022;
KOHCYJIbTAIMH, TEKYILIErO Lazarus 1.4.0-6ecruiatro; Mathcad 15
KOHTPOJIS U POMEXKYTOUHOU MO10-AkT npeaocTaBiIcHUS MpaB
aTTeCTalNu, MPAKTUKA MC00000027 ot 16.09.2011;
KommsrotepHslii kace 16 MATLAB R2012b-Axkt
170002, r.TBeps, npenocrasienus npas Ne Us000311
Canoserit ep-k, 1. 35. oT 25.09.2012;
MHuoro¢pyHKIIHOHATBHBIN
penaktop ONLYOFFICE -
OecCILIaTHO;
OC Linux Ubuntu 6ecriiatraoe I1O-
6ecrutatao; Microsoft Web Deploy
3.5-6ecuiatao; MiKTeX 2.9-
oecmrarao; MSXML 4.0 SP2 Parser
and SDK-6ecruatao; MySQL
Workbench 6.3 CE-6ecruiaTHO;
NetBeans IDE 8.0.2-6ecruiatHo;
Notepad++-6ecriatao; Origin 8.1
Sr2-noroop Nel13918/M41 ot
24.09.2009 ¢ 3A0 «CodtJlaitn
Tpetiny ; PostgreSQL 9.6 -6ecruratHo;
Python 3.4.3-6ecmuiatho; Visual
Studio 2010 Prerequisites - English-
AKT Ha nepenauy npas Ne785 ot
06.08.2021 r. ; WCF RIA Services
V1.0 SP2-6ecrutatno; WinDjView
2.1-6ecruratuo; WinPcap 4.1.3-
oecrutatno; Wireshark 2.0.0 (64-bit)-
6ecmiatHo; R studio-6ecrnarHo.
VYuebHas ayIuTopus 1Jis
MPOBEJICHUS 3aHATUI
JICKIIMOHHOIO TUMa, 3aHaTuii | CTOJIEL, CTYJIbS, Google Chrome-6ecnnarho;
CEMHHAPCKOT0 THIIA, MIEPEHOCHOW HOYTOYK,




KYPCOBOTO MPOEKTUPOBAHUS | IPOEKTOP Kaspersky Endpoint Security 10 mst

(BBIIOJIHEHHS KYPCOBBIX Windows-AKkT Ha nepeaady rnpas
paboT), TpyNmoBbIX 1 TIK545 or 16.12.2022; Lazarus —
WH/IMBU/TyaTbHBIX

9 oecratHo; OpenOffice —6ecmnaTHO;
KOHCYJIbTALMiA, TEKYIIIETO

KOHTPOJISI U IPOMEXYTOUHON Moro¢yHKIHOHANEHEI

aTTeCTalnH, yuebHas penaktop ONLYOFFICE Gecnuatnoe
ayoumopus 224, 170002, I1O- 6ecnnatHo;
r.TBepsb, OC Linux Ubuntu 6ecmaraoe I10-
Canosblii ep-k, 1. 35 6ecIIaTHO

Hanmuune ydeOHO-HarisaHbIX IOCOOMH, Mpe3eHTalui [JIs TPOBEACHUS
3aHSATUM JICKIIMOHHOTO W CEMHUHAPCKOTO THIA, 00ECTICYMBAIOIIMX TEMAaTHUYECKHE

WJUTIOCTPALUH.
VIIl. CBenenusi 06 00HOBJIeHMU Pado4eil MPorpaMMbl JUCHUTLINHBI

Nom.mm. OOGHOBIIEHHBIN pa3nen Onucanue PexBu3uThI

paboueil mporpaMMabl BHECEHHBIX JTOKYMEHTAa,
JIACIIUIIITAHBI M3MEHEHU I YTBEPAUBIIETO
N3MCHCHUA
V. IlepeueHb OCHOBHOU U OO0HOBNIEHUE CTIHCKA [Ipotokon Ne 1 ot
JIOTIOTHUTEIbHON yueOHOI JUTEPATYPHI. 27.09.2015
auTepaTypsl, HeoOxoaumon | OOHOBJIEHHE CCBIJIOK U3
JUI1 OCBOCHHUS OUCIAILINHEI 9BbC.
VII. Metonuueckue ykazanus | KoppekTupoBka niaHoB IIporokon Ne 1 ot
JUIs1 OOYYArOIINXCS 110 MPaKTUYECKHUX 01.09.2016
OCBOCHMIO TUCLUIUIMHBI. (ceMHHapCKUX) 3aHATHIA
Y METOJIUICCKHIX
PEKOMEHJALUMN K HUM.
I-X KoppekrupoBka Bcex [Iporokon Ne 6 ot
pas3zienos B 28.02.2017
COOTBETCTBUH C HOBBIM
CTaH/IapTOM
V. IlepeyeHb OCHOBHOMU 1 JlononHeHne CIuCcKOoB. [Iporokon Ne 1 ot
JOTIOTHUTEITFHOU yueOHOH OOHOBNIEHHE CCHIIOK U3 01.09.2018
JIUTEpaTyphl, HEOOXOTUMON 9BC.
JUTSL OCBOCHHUSI TUCITUTLINHBI
5. - VI KoppektnpoBka  Bcex | IIporokon Ne 10 ot
paznenon B | 29.06.2021
COOTBETCTBHH C HOBBIM
CTaHJIapTOM

6 V. VuebHo-MeToamueckoe | OOHOBIEHUE [Iporokon Ne 1 or
u MHGOPMAITMOHHOE | CITHCKOB I10. | 1.09.2023
obecnieueHre qUCIMILIMHBL | OOHOBJICHUE

ccputok 3 ObC.

7 I1. Coneprxanue qUCIUITUIMHBI, Koppektuposka [Tportokon Ne 7 ot
CTPYKTYPHPOBAHHOE 110 TEMaM | HAMMEHOBaHU I 7.03.2024
(paznenam) ¢ ykazaHHUEM pa3zenoB U TEM.

OTBEJICHHOTO Ha HUX
KOJTUECTBA aKaIEMIIECKIX KoppekTuposka




4acoB M BUIOB Y4EOHBIX OLIEHOYHBIX
3aHATHH, MaTepUaJIoB

IV. OneHounsle MaTepHualbl
JUIsL TIPOBEICHMS TEKyUleHd u
IIPOMEKYTOUYHOM aTTECTALUK




