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1. Heab, 3a1a4M ¥ IVIaHUPYeMble Pe3yJIbTAThl 00yYeHHS 110 AUCUMUILIIHHE

[{enpt0 OCBOEHMS NHUCLUMIUIMHBI «AJITOPUTMHU3ALMUS M HPOrpPaMMHPOBAHUE)
aBisieTcsl (OPMHUPOBAHME KOMIIETEHLMH CBS3aHHBIX C pa3pabOTKONl aJropuTMOB
pelIeHHs] TPAKTUYECKUX 3a]ay Ha S3bIKe MPOrpaMMHUPOBAHUSA, B TOM YHCIE 3a]1ady
MaTEMaTUYECKNUX, TEXHUYECKHX, WHKEHEPHBIX W JAp. SI3bIKM IpPOrpaMMHUpPOBAHMI,
UcIoib3yembie B 00ydenuun Python u Cut+.

3ajavyaMu JUCUUIUIMHBI SBIIIOTCS:

- O3HAKOMJIEHME C OCHOBHBIMH QITOPUTMAMU M  IPOrPAMMHBIMU
CpelICTBAMM pEUIECHUSI TPAKTUYECKUX 3a/1ay;

- dopmupoBaHne ymeHuil pa3pabaThiBaTh aJITOPUTMBI M  pelIaTh
IPAKTUYECKUE 33/1a4U Ha SI3bIKE IPOrPaMMUPOBAHUS;

— (opMupoBaHuE CIOCOOHOCTH aJE€KBATHO OLIEHUBATh pa3paboTaHHbIE
QITOPUTMBI U PEATM30BAHHOE MPOTPAMMHOE OOECIICUEHUE PEHICHHs MPAKTUYECKUX
3ajad.

KomrmiereHiinu u vHAUKATOPHI, (hOpMUpPYEMBIE Y 00YUarONTUXCSI:

Kon 1 HanMeHOBaHNE KOMIIETEHIIUN Kon u HanMeHOBaHWE HMHIUKATOpA
OI1K-4.1 CnocobeH pa3pabaTbIBaTh aJrOPUTMBbI
OIIK-4 Cnioco6eH pa3pabaTbiBaTh JUISL pELICHUS IPAKTUYECKUX 3a/1a4
anropuTMsl U nporpammel, npuroansie | OIIK-4.2 CiocobOeH pa3pabaThiBaTh
JUIS IPAKTUYECKOTO MTPUMEHEHHUSI KOMITBIOTEPHBIE TIPOTPAMMBI, TPUTOIHbIE [T

MPAKTUYCCKOro NpUMCHCHUA

2. MecTo aucumiuinebl B cTpykrype OIl

[IpenmiecTByroiue JUCIUIUTHHBL (MOaYIH), ipaktuku, HUP, ap.
1. Hudopmanuonnsie Texnonoruu (MupopmarmonHeie u uppoBbie
TEXHOJIOTFH)

[Tocneayronue AuCHUILIMHBI (MOAYJIH), mpakTuku, HUP, mp.
1. OOBexTHO-OpUEHTUPOBAaHHOE porpamMmupoBanue (MHpopMalmoHHbIe 1
IU(PPOBBIC TEXHOJIOTHH)
2. basel nannbix (MabOpMaMOHHBIE U TUPPOBBIC TEXHOIOTHH)
3. Java-texnonoruu (Crienuaniu3upoBaHHBIA MOTYIH 1)
4. Web-nporpamMmupoBanue (Crieruaau3upoBaHHbIA MOIYIb 1)
5. Texnomoruu MOOWIBHBIX TpriioxeHud (CrieruaiIn3upoBaHHbIH
MOyJIb 1)
6. VYueOnas mpaktuka (o3HakomutenabHas) ([IpakTrka)
/. Ilpou3BojcTBEHHas MpPaKTUKA (TEXHOJIOrn4YecKas (IpOeKTHO-
texunosnornyeckas)) (Ipakruka)
8. TlpousBojacTBeHHas mpakTHKa (mpoekTHas) ([IpakTrka)
9. IlpousBoxacrBenHas npakTuka (npemauiuiomuas) (IIpakrrka)
10. BeinoaHeHue U 3a1uTa BhIMYCKHOW KBATU(PUKALIMOHHON padOThI
(TocynmapcTBeHHast HTOTOBAst ATTECTAITHS)



3. CTpyKTypa M cojiep:KaHue TUCIUILINHBI
3.1. CTpykTypa M CUMILINHBI

Jlist ouHOM popmMBI 00yUEHUs

Bun yuebHOM paboThI Bcero | Beero | Cemectp(bl)
3E 4acoB 1 2
OBIIAA TPYJOEMKOCTD AUCLUIIJIMHBI 9 324 108 | 216
KOHTAKTHASA PABOTA* - 162 57 | 102
AVJIWUTOPHAS PABOTA 3,4 122 50 | 72
Jlexuu 1,4 52 16 36
[IpakTuyeckue (CeMUHAPCKUE) 3aHATHS - - - -
JlabopatopHbie pabOTHI 1,9 70 34 | 36
CAMOCTOATEJIbBHASA PABOTA OBYUAIOHUIETI'OCA 5,6 202 58 144
[IpopaboTka yuebHOrO MaTepuaia 3,6 130 66 | 28
KypcoBoit mpoekt - - - -
KypcoBas pabora 1 36 - 36
[TonroroBka Kk MPOMEKYTOUHOM aTTECTAI[UH 0,36 36 - 36
[IpomexxyTouHas arTecTauus: 3 C)
KP KP
Jly1st 0uHO-32049HOM (POpMBI 00yUeHUS
Bun yuebHO# paboThI Bcero | Beero | Cemectp(bl)
3E 4acoB 1 1
OBIIAA TPYJOEMKOCTDH ANCHUITJIMHBI 9 324 108 | 216
KOHTAKTHASA PABOTA - 93 22 75
AVJINTOPHAS PABOTA 1,17 42 8 | 34
Jlexmuu 0,56 20 4 16
[IpakTuueckue (CEMUHAPCKUE) 3aHITHUS - - - .
JlaGopaTopHbie pabOTHI 0,61 22 4 18
CAMOCTOSTEJIBHASA PABOTA OBYYAIOIIEI'OCA 7,83 282 100 | 182
[IpopaboTka yueOHOTO MaTepHraia 6,5 237 98 | 139
KypcoBoli npoekr - - - -
KypcoBas padota 1 36 0 36
[ToaroroBka kK MpOMEKYTOUHOM aTTECTAIIUU 0,36 13 4 9
[TpoMexyTOUHAST aTTECTaIINS 3 €/
3 KP




3.2. Conep:xxanue JUCHUILUIMHBI, CTPYKTYPHPOBAaHHOEe IO pa3jejaM M

BH/IaM 3aHSATHH

Paznensl
JUCIIUIIIINHBI

Bcero uacos

Pacnpenenenue
TPYAOEMKOCTH

10 BUAaM y4eOHOM paboThI

JICKIINH

nab. pao.
p. 3aH.

cam. pao.

DopMbI 1
BUJI
KOHTPOJIS

WNuaexcpl ”HAMKATOPOB
bopmMHpyeMbIX
KOMIIETEHIINH

Pasnen 1. Beenenue B
SI3BIK
MIPOrpaMMHUPOBAHUS
Python
bazoBrle
TAHHBIX
qucia

THUIIbI

Python,

w
»

12

18

Pazgen 2. bazoBrle
TUIBI JaHHBIX Python,
CTPOKH, CIIVCKH,
cJoBapu

32

20

TK 1,
TK 2
TK 3

OIIK-4.1, OIIK-4.2

OIlK-4.1, OIIK-4.2

Pasnenr 3. bBasosrle
TUIIBI JaHHBIX Python,
daitnbl, KOPTEXH,
MHO’KECTBA.
Coznanue
TIPUIIOKCHUS Ha

Python

40

14

20

TK 2,
TK 3
TK 4

OIIK-4.1, OIIK-4.2

3auer

OM 1

OIIK-4.1, OIIK-4.2

Hroro 3a 1 cemectp

108

16

34

58

Pasgen 4. bBa3zossie
aITOPUTMBI
MIPOrpaMMHUPOBAHUS.
ANTrOpUTMBIL,
MTOBBIIIAOIIHE

3¢ (HEeKTUBHOCTH
MPOrPaMMHOTO KOJIa.

60

12

12

36

Paznen 5. Ilpuemsl

CTPYKTYPHOTO
IIPOrpaMMHPOBAHUS

60

12

12

36

TK'S,
TK 6

OIlK-4.1, OIIK-4.2

OIlK-4.1, OIIK-4.2

Pasnenr 6. PabGora ¢
CUMBOJIBHBIMHA "
[MOJIb30BATEILCKUM |
THIIAMU. OCHOBBI
00BEKTHO-
OpPUEHTHPOBAHHOTO
MMOaXO0/a.

60

12

12

36

TK4

OIIK-4.1, OIIK-4.2

Kypcosast paboTta

36

36

OMKkp

OIIK-4.1, OIIK-4.2

DOK3aMeH

OM 2

OIIK-4.1, OIIK-4.2

Hroro 3a 2 cemectp

216

36

36

144




3.3. Conep:xkanue TUCUMIITUHBI

Pasnea 1. Beeaenue B s3bik nporpammupoBaHus Python ba3oBbie TuIbI
nauHbix Python, yncna.

Tema 1.1. Cunrtakcuc s3eika Python. Jlunamuueckas tunusaius BBenenue B

Turbl 00bekTOB Python.

Tema 1.2. bazoBeie Tunbl pgaHHbix B Python. OGpaboTka uuciaoBoii

uHdopMaIHH.

Tema 1.3. bazossriit Tun ganHbeix Python — uncna, mogynu math, random.

Pasznea 2. IlocnenoBarenbHoctr B Python. ba3zoBeie Tunbl manHbix Python —
CTPOKH, CIIUCKH, KOPTEXKHU.

Tema 2.1. ba3oBbie THUITBI JAaHHBIX — CTPOKH, METOJIBI CTPOK.

Tema 2.2. ba3oBbie THUITBI JJAHHBIX — CIIMUCKH, IBYMEPHBIE CITUCKU (MaTPHIIBI).

Pasnea 3. bazoBbie Tumbl maHHbIX Python, cioBapu, MHOXecTBa, (ailibl.
Coznanue mpuinoxenust Ha Python.

Tema 3.1. ba3oBble TUIIBI JAHHBIX — MHOYKECTBA, CJIOBapH.

Tema 3.2. bazoBbie THUIIBI JAHHBIX — (haKIIBIL.

Tema 3.2. Ilonw3oBatenbckue GyHkmmu B Python, oOpaborka HCKIIOUYEHH.
Co3nanue npuioxxenus Ha Python.

Pasnen 4. Dba3zoBble  anroputMbl  [POrpaMMUPOBAHUA.  AJNTOPUTMBI,
noBsilaomre 3pPEeKTUBHOCTh MPOrPaMMHOT0O KOAa.

Tema 4.1. Apudmernueckue omnepauud W matematuyeckue Qynkium CH+t,
IpOrpaMMHMpPOBAHUE 3aJad JIMHEMHOM CTpyKTypbl. Omnepanuu BBOAA-BBIBOJA,
NOHSTHE T[OTOKAa JIaHHBIX, ONepaTopsl (OPMATUPOBAHHOIO  BBOAA/BHIBOAA,
OIEPATOPHI AITOPUTMA BETBIICHUSI.

Tema 4.2. Cuernblii onepatop nukiaa For. AnropuTmbl reHepanun caydyaiHbIX
YuCen.

Tema 4.3. OmnepaTopbl YCIOBHOI'O LHMKIA. AJTOPUTMbI TaOYISIUU JTAHHBIX.
Onuncanue u THUIHAIA3ALUs CTATUYECKUX MACCUBOB.

Paszaean 5. IIpuembl CTpYKTYPHOIO IIPOrpaMMUPOBAHUS.

Tema 5.1. OCHOBHBIE MPHUHIIUIIBI CTPYKTYPHOTO MporpamMMupoBanus. [lonstue
«byukuus». Crtpykrypa ¢yHKnuid u ux Tunsl. DopManbHble U (PaKTHUECKHE
napaMeTphl.

Tema 5.2. Onmcanne AUHAMUYECKHX MacCHBOB. CTPYKTYpHBIM MOAXOMA TPHU
paboTe ¢ OIHOMEPHBIMH U TBYMEPHBIMH THHAMUYECKIMH MaCCHUBaMHU.

Tema 5.3. VYkazarenun Ha ¢yHkuuu. CrnocoObl mepenayd MMeH (YHKIUA B
Ka4yecTBe Mmapamerpa.

Pa3zngen 6. Pabora ¢ CHUMBOJIBHBIMHM M IIOJIL30BaTEILCKUM M THIIAMU. OCHOBBI
00BEKTHO-OPUEHTUPOBAHHOTO MOAXO0/IA.

Tema 6.1. CumBonbHBIE AaHHBIE W CTPOKU. CTpokoBble (QyHKIMHU. [Ipumeps
3a7a4 Ha OO0pabOTKYy CHUMBOJIBHBIX MAacCHBOB U CTpPOK. Ilonb3oBaTeabCKUE THIIBI



na"ubix. [lepeuncienus.

Tema 6.2. Crpykrypsl. O0benunenus. lleperpy3ku u 1maOaoHbl (DYHKIIHIA.
[Tomumopdusm. Ileperpy3ka omepanuii. Bpems Xu3Hu W 00J1acTh BUAUMOCTH
NIEPEMEHHBIX.

Tema 6.3. OcnoBbl OOII. Ilonsitue xinacc. AtpubyTthl kiacca. HacnemoBanue.
[Tonsitue 6a30BBIM U MPOU3BOAHBIN Kiacc. [IpUHIUIIBI HAcIEeOBaHUS 3aKPBITHIX U
3alUIIEHHBIX 00J1acTel Kiacca.

3.4. TeMaTH4YeCKUH IVIAH NPAKTHYECKUX 3aHATHI
Jannwiii 6u0 pabomsi He npedycmomper y4eOHbIM NIAHOM.

3.5. TemaTu4ecKuil IJIaH JIa0OPATOPHBIX padoT

. BBenenue B Tunsl 00bekTOB Python

. bazoBsie Tumel nannabix B Python. O6paboTka uncioBoii nuadopmaruu

. bazoBbril Tun ganaeix Python — uncna, mogynu math, random

. ba3oBbIe TUTIBI TAHHBIX — CTPOKH, METO/BI CTPOK.

. ba3oBbIe TUTIBI TaHHBIX — CIUCKH, IBYMEPHBIC CITUCKH (MAaTPHUIIHI).

. ba3oBbIe TUITBI TAHHBIX — MHOXKECTBA, CIIOBAPH.

. bazoBbIie TUTIBI JaHHBIX — (DAMITEL.

. [Monmp3oBarensckue ¢ynkuuu B Python, o6paborka uckmodenuii. Co3aanue
npuoxkeHus Ha Python.

9. JIunetinpie anroputmel. [locTpoeHne nporpaMM Ha TUHEHHBIE AITOPUTMEI.

10. Anroputmbl BeTBieHus. [locTpoeHue mporpamm ¢ anropuTMaMy BETBJICHHUS:
ompeaenenne O[3 mms  maremarmueckwx — ¢yHkuuid. [IporpammupoBanme
IIPEPBHIBAHUM.

11. Iuknuyeckue anropuTMbl, CYETHBIM omnepaTtop uukina. Iloctpoenue
IPOrpaMM C aJTOPUTMAMU ITUKIUYECKON CTPYKTYPHI.

12. TlpumeHeHnumem OUTOBBIX omepamnuii. Pemenue 3agad Ha 00pabOTKY
OJTHOMEPHBIX MACCUBOB C MTPUMEHEHUEM OUTOBBIX OIEpaIUii.

13. luknudeckue aaropuTMBbl, UTEPAIMOHHBIN omepaTop mnukia. [locTtpoenue
POrpaMM C aJITOPUTMAMU ITUKIINYECKON CTPYKTYPHI.

14. TloctpoeHue mporpamMm MOAYJIBHOM CTPYKTypbl. OOBsiBIEHUE U
orpezeneHne QyHKIuH.

15. Pemenue 3agad ¢ OJHOMEPHBIMU CTAaTUYECKUMH MACCHBAMH METOIaMU
CTPYKTYPHOTO MPOTPaMMUPOBAHUS.

16. Pa3zpaboTka ™MeTrogamMu CTPYKTYpHOTO TMPOrpaMMHUpPOBaHUS (YHKIIUH,
3aJIaHHBIX TpadUvecKy, aHAIM3 TIPOrPaMM C Mepeaadeit mapaMmeTpoB MO 3HAYCHHSIM,
CCBUIKaM, YKa3aTeJsIM.

coNO OThWN PP

3.6. Kypcogoii npoekT /KypcoBasi pa6ota

1. Jlana neiicTBUTENbHAS KBajapaTHas marpuiia mopsiaka 2n. Ilomyuuts
HOBYIO MAaTpHILy, TIepecTaBisisi ee OJIOKKM pasMepoM N X N: a) KpecT-HakpecT; 0) 1o
4acoBOW cTpenke (JIeBBIM BEPXHUM OJIOK CTAHOBUTCS TPaBbIM BEPXHUM, MPaBbId



BEPXHUM — MTPABBIM HIDKHUM U T.1I.).

2. CocraBuTh mporpamMmy, KOTOpas 3allojIHAE€T KBaJpaTHYIO MAaTPHILy
HOpsIIKa N YKClIaMu, 3alaHHbIMU GyHKIKeH F(N), 3amuceiBas UX B HEE «I10 CIIUPATINY
d) mo 4acoBOil cTpenke, 0) MPOTHB YacoBOW cTpenku. Pa3paboraTh mpoeKT mis
ciryyasi, koraa F(N) moket ObITh pa3HoO# (QyHKIHS, KaK mapameTp).

Hanpumep, qius n=5 u F(N)=n? nmony4aem ciaemyromue MaTPULIbL:

a) 1 2 3 4 0) 16 15 14 13

16 17 18 19 17 24 23 12
15 24 25 20 18 25 22 11
14 23 22 21 19 20 21 10
13 12 11 10 9 5 6 7 8 9

3. Jlan ogHOMEpHBIN 1enouncieHHb MaccuB pazmepa N. Pa3zpaboraTts He
MEHee JBYX CIOCOOOB IH(poBaHus/AeUPPOBAHAS SJIEMEHTOB MAacCuBa C
IPUMEHEHUEM TTOOUTOBBIX OTIEPAITHIA.

4, Jlana BemectBeHHas wmatpuia pasmepom (N x M). IlepecraBusis ee
CTPOKH U CTOJNOIBI, JOOUTHCS TOTO, YTOOBI HAMOOJBIIIUM 3JIEMEHT (MJIU OJWH U3 HUX)

oo N o o1
A wWw N

OKa3aJiCs B IEBOM BEPXHEM YTITy.

5.  Pa3paborarb mpoeKT, KOTOpBIM OOECIEYMBAET BBINOIHEHUE OMNEpPALHA
CIIOKEHUS, BBIYMTAHUS W YMHOXKCHHS HaJ MaTPHUIlAMHU TENbIX 4YHcel. Bwioop
BBIMIOTHSIEMON  OTEpallii  OCYIIECTBISIET TMoOJib3oBarenb. [l apudmMeTnaeckux
orepalyii HaJ MaTpUIIaMH HCIIOJIb30BaTh MEPETPY3Ky ONEPaTOPOB.

6. N3 maccwBa ymanuTh camyl JJIMHHYIO IIEMIOYKY YETHBIX DJIEMEHTOB.
[Tpumep, n3 maccuBa A[8]: 4 1 4 2 1 2 4 6 nomkeH monyuntbes maccuB A[S]: 414 2
I (camas nyuuMHHAS 1IENOYKA YETHBIX YUCEN BKIIOYAET 3JIEMEHTHI ¢ 6 mo 8: 2 4 6).
[IpoBepuTh MOTHOTY TPOrpaMMbl Ha JUIMHHBIX MacCHUBax C OOJBIIMM HabOpOM
MOCTIEIOBATENIBHOCTEN 1ENbIX uncen. PaccMOTpeTh CHUTyaluio, KOrjaa MoJ00HBIX
IIEMOYeK HeT.

7. W3 maccuBa A yoaJUTh T€ DIIEMEHTBI, KOTOPHIE BCTPEUAIOTCS U B MACCHBE
A u B MmaccuBe B 1o kpaitneii mepe mo 2 paza. [Ipumep, maccuB A[8]: 334523509,
maccuB B[7]: 1 2 3 4 5 2 5. Ilo 2 paza B 000uX MaccuBax BCTPEYAETCSA TOJBKO
3JIEMEHT, paBHBIHN 5. MaccuB A mocie ymanenus npumet Bua: A[6]: 3342 3 9.

8. U3 maccuBa A ymamuTh T€ IEMOYKH YETHBIX JJIEMEHTOB, B KOTOPBIX €CTh
XO0Ts1 Obl OJMH 3JieMeHT u3 MaccuBa B. Ilpumep, maccuB A[9]: 32452 3 2 6 5,
maccuB B[6]: 1 34 7 8 9. Maccus A nociie yaanenus npumet su: A[7]: 352326 5.

9. MaccuBsl 4 U B npeAcTaBisiOT OO0 JIBa YUCIOBBIX MHOXKECTBA U3 N U
M 3JIEMEHTOB, COOTBETCTBEHHO. Pa3paboraTe mporpamMmbl JJs  TOTYYCHHUS
00BEAMHEHUS, TIEPECCUCHUS U PA3HOCTH YKa3aHHBIX MHOYKECTB.

10. MaccuB A npexacrapisier cobor MaTpuily Kod(PQUIIMEHTOB JUHEHHOTO
ypaBHEHHUS N-rO Topsiaka. Pa3paboraTh mporpamMmy i HaXOXKICHHS PCIICHUS
cuctembl Mmetogamu ["aycca u Kpamepa.



11. MaccuB A npeacraBisieT coboil maTpuily Kod(PGHUIIMEHTOB JTUHEHHOTO
ypaBHeHHUs N-ro mopsaka. Pa3paborats mporpamMmy i HaXOXKICHHS PEIICHUS

CUCTEMBI METOZaMU 3€i1eJIsl U METOJIOM O0paTHOM MATPHIIHI.

12. Tloctpoutsh (yHKIMOHATBHYIO Matpuily F(Xy) = /x +3fy 1 &n

VX2 +y”
TOYKaX JUIs JTF0OOT0 3aJaHHOro0 auamnazoHa X, Y. Haittu koopauHaTsl (Xmin, Ymin) (Xmax,
Ymax) OKCTPEMAalbHBIX TOYECK (YHKIMM, €CITM TaKMX TOYEK HECKOJbKO YyKa3aTh
KOOP/IMHATHI BCEX TOYCK.

13. Jlan daiin, coaepkamuii TEKCT Ha pycckoMm s3bike. IloacuyuraTh
KOJIMYECTBO CJIOB, HAUMHAIONIUXCSA W 3aKaHYMBAIONINXCS HA OJHY U Ty e OYKBY U
BBIJIaTh ATH OYKBBI C YKa3aHUEM COOTBETCTBYIOIIETO KOJIMIECTBA CIIOB.

14. Hamumcarp mporpamMmy, KOTOpas TIO3BOJSET 3amm(pOBBIBATH H
pactuippoBbIBATh COOOIIEHUE C TMOMOIIBI0 «IHdpa MEePecCTaHOBKU». ITOT MHUD
MEHSIET MEeCTaMHU JBe coceHre OykBbI. [IpoaymaTs BapuaHT mudpOBKH, €CIU YUCIO
OYKB B CJI0€ HEYETHOE.

15. Tekct mporpammbel Ha C++ xpanutca B (aitie Ha aucke. CocTaBUTH
nporpamMmy oOpaOGOTKH TEKCTa MPOrpaMMbl: 1) ompenennTh MaKCUMaJIbHYIO CTEIEHb
BJIO)KEHHOCTH IIMKJIOB B TIpOrpaMme; 2) ONpEAeNuTh OO0IIee KOTUYECTBO CTPOK U
KOJIMYECTBO CHMBOJIOB, OTJIMYHBIX OT Mpobena; 3) yJaluTh U3 TEKCTa MPOrpaMMbl
BCE KOMMEHTapHH.

16. Hamucarp noanporpammy—¢pyukimio Form(S, X, Y), rae S — crpoka, X u
Y — BellecTBEHHbIE MMepeMeHHbIe. B cTpoke 3amucano apudMeTrnueckoe BhIpaKEeHUE,
cozepkaiee nepemMeHHbie X v Y, KOHCTaHTHI (1Iebl€ WK BEUIECTBEHHBIE), ONEepaliu
+, -, * /. Ilopsnmok omepamwmii ompexneneH ckoOkamu. [logmporpamma—QyHKIus
BO3BpalaeT 3Ha4eHHe apu(pMETUIECKOTO BBIPAKEHUS MPHU 3aJaHHBIX 3HAYCHUSIX X U
Y.

17. Hamucarp moamporpammy—dyskiuo Form(S, X), roe S — cTpoka, X —
BEIIECTBEHHAsA TiepeMeHHas. B cTpoke 3ammcano apudmeTudeckoe BbIpaKCHHE,
coJieprkaiee mepeMeHHyr0 X, KOHCTaHThI (I[eJble WJIM BEUECTBEHHBIE), OTIEpaIuy +,
-, *, /. lTlopsamox omneparuii omnpenenedn ckobkamu. IloamporpamMmma—QyHKIus
BO3BpaIaeT 3HauYeHUE apuPMETHISCKOTO BBIPAKEHUS TP 33JJaHHOM 3HAYCHUH X.

18. PaszpaboraTh MpOEKT, B KOTOPOM PEATH3YIOTCSl CTaHIAPTHBIX OIEpaIluu
HaJ TPEXMEpHBIMH BekTOopamm @ = X1+ Vj + zk . Co3matb COOTBETCTBYIOIIHE
CTPYKTYpPBI, GYHKIIUU C HUIMHU U Peajn30BaTh MEPErpy3Ky OMepaTopoB.

19. PaspaboraTh MpOEKT, B KOTOPOM PEATMU3YIOTCS CTaHIAPTHBIX OIEpaIiy
HaJl  KOMIUIEKCHBIMH  uHMciaMu B anrebpamdeckoit  ¢opme__ Z=A+iB.
i — kommIeKkcHas equanma i =V—1.  Cosnatnb COOTBETCTBYIOIIIUE  CTPYKTYPHI,
(GYHKIIMY ¢ HUMU U PEaIn30BaTh MEPErpy3Ky OMepaTopoB.

20. Pa3zpaboraTh IpPOEKT, B KOTOPOM PEATU3YIOTCSl CTaHIApTHBIC OMepaIruu

X+Hy |

Haag4  KOMINUICKCHBIMHM  4YHCJIaMHM B 3KCHOHGHHH&HBHOﬁ (1)0pMe Z=¢



KoMmIutekcHas eaununa i = V—1. Co3aarte COOTBETCTBYIONINE CTPYKTYPBI, (DYHKITHH C
HUMH U pEajan30BaTh IEPErpy3Ky ONepaTopoOB.

4. OueHuBaHue Pe3y/JIbTATOB 00y4YeHHUS

OueHuBaHUE pE3yJbTaTOB OOYYEHHUS MO AUCIUIUIMHE OCYIIECTBISETCS B
paMKax TEKYyIIEero KOHTPOJS M HPOMEXYTOYHOM aTTECTalU{, NPOBOJUMBIX IIO
o6anmpHO-perTunroBoii cucreme (bPC).

[[Ikana oueHKH pe3yabTaTOB OOYyUEHHUS 110 JUCLUIUINHE:

YpoBeHb chOpMHUPOBAHHOCTH
WHJIMKATOpa KOMIICTCHIHH

o . Hwxe .
Bricokuit Cpennuit Huskuit
3artaHu- CpeaHero
Kozn Koz POBAHHBIC | 51 85 10 100 | oT 70 10 84 | 0155 1069 | or 0 1o 54
KOMIIe- | MHIUKATOpa | pe3yibTaThl
TEHIUH  KOMIIETEHIMH| OOYUEHHS 110 [lkana oueHuBaHUs
UCIHIIIIHE HEy/0B-
Auch YAOBIIET- YA
OTIIMYHO XOopouio JICTBOpU-
BOPUTEJILHO
TCJIbHO
3a4TCHO HE 3aYTCHO
3HATh:
3HaeTr Bce | 3HaeT 3Haer He  3maer
OCHOBHBIE | OCHOBHBIE | HEKOTOpPBIE | OCHOBHBIC
OCHOBHBIC | TUTIOBBIC THUTIOBBIC OCHOBHBIE | THUIIOBBIC
THUIIOBBIE aJITOPUTMBI | QITOPUTMBI | TUTIOBBIC QJITOPUTMBI
QITOPUTMBI | PELICHUS penIeHus QITOPUTMBI | PEIICHUS
peuIeHus NPAaKTHYECK | MPAKTUYECK | peIICHHS NPaKTHYECK
NpakTHYEeCK | UX 3a7lad Ha | X 3a/ad Ha | IpaKTHYeCK | UX 3a7a4 Ha
UX 3a7a4 Ha | 00paboTKy | 00paboTKy | MX 3a1a4 Ha | 00pabOTKy
OIIK-4 00paboTKy | pa3iM4HBIX | PAa3IUYHBIX | 00pabOTKY | pa3IUYHBIX
Crniocoben Pa3NUYHBIX | THUIIOB THUIIOB Pa3NUYHBIX | THIIOB
paspabatel | O[IK-4.1 TUIIOB uHpopMany | “HGOPMAIHM | THIIOB uHpOpManu
BaTh CrocoGen | WHOOpMalm | u, HEe | M, MOXeT | uHpopmanu | H,
UITOPHTM. | oonaGarer | 1 (umcna, JOTTyCKaeT | JIONMYCTHTh | H, JIOITyCKaeT
bl U BATE CTpPOKH, ommodoK HECKOJIBKO | JIOIyCKaeT | rpyObIe
nporpamm MacCCHUBBI) HEerpyObIX MHOTO OIMOKHU
AJITOPUTMBI
bl, 9 OImMOO0K HErpyoBIX
MIPUTO/IHBI a1 oLIMO0K
e s pelicHud YMETB!
IIPaKTHYEC EE?(I;T;;ZC Paspabateis | AeMoHCTpH | JleMoncTpH | HacTHIHO He wmoxer
KOro aThb pyeT pyeT JEMOHCTPH | TIPOJIEMOHC
pUMEHEH ATTOPUTMBI yMeHI/(ISG yMeHI%e pyeT TPUPOBATh
us perens pa3pabatbIB | pa3pabaThiB yMeHI%e YMGHI%G
——— aTh pa3pabatbIB | pa3pabaThiB
aJTOPUTMBI | QITOPUTMBI | aTh aThb
uX 3aj1a4, B
pereHus penieHus QITOPUTMBI | aJITOPUTMBI
TOM 4YHCIe
NPAaKTHYECK | MPAKTUYECK | PEIICHHS penIeHus
q
3aja UX 3a7ad, B | MX 3a/a4, B | IPAKTUYECK | MPAKTHYECK
NPUKIIATHO
. TOM 4YHCIE | TOM 4HCJe | UX 3a7ay, B | X 3a/1a4, B
i 001acTH | 5,19y 3amau TOM 4YHCIE | TOM YHCIe
ACATCNBHOC | ppyknaHO | IPUKIAAHO | 337134 3a/1a4
TH. i obmactu | i 00JacTH | NPUKIANHO | MPHKJIATHO




JesTeNbHOC | AedTenbHOC | i oOmactu | 1 obnacTtu
TH, HE | TH, MOXET | JACSATEIbHOC | eATEIbHOC
JIOMyCKaeT | JIOMYCTUTh | TH, TH,
OLIMOO0K HECKOJIbKO | IOTIyCKaeT | JOMYCKaeT
HEeTpyObIX MHOTO rpyOsIe
omnodoK HEeTpyObIX OIIMOKH
OmnO0oK
BJIAJICTh:
Hemonctpu | demonctpu | HactuuHo He w™oxer
pyet pyet JIEMOHCTPH | TIPOJIEMOHC
BJIaJICHUE BJIaJICHUE pyet TPUPOBATh
HaBbIKAMU | HABBIKAMH | BJaJIeHUE BJIaJICHUE
HaBbikamMu | pa3paboTku | pa3pabOTKU | HaBBIKAMHM | HAaBBIKAMU
pa3paboTku | u U pa3paboTku | pa3paboTKu
u ONTUMH3AI] | ONTHMH3ALl | U u
onTUMH3al | U uu ONTUMH3AI] | ONTHMHU3AIL
uu AITOPUTMOB | aJITOPUTMOB | HH uu
QJITOPUTMOB | PEILICHHUS peLeHMs QJITOPUTMOB | AJITOPUTMOB
peLeHus IPAaKTUYECK | MPAKTHUYECK | PELICHHUs peLeHMs
OpakTUYeCK | UX  3ajad, | UX  3aJ4ady, | IPaKTUYeCK | MPAKTUYECK
uX 3aja4 HE JoNycKaeT | MX  3aj4ad, | MX  3ajad,
JIONTYCKAaeT | HECKOJBKO | JIOMYCKAeT | JOIMYCKaeT
OLIMOO0K HEerpyoObIX MHOTO rpyObie
o1IOoK HerpyobIX OLIMOKH
OIIMOO0K
3HATh:
3HaeT Bce | 3HaeT 3HaeT He  3maer
CHUHTaKCHYe | OCHOBHBIE | HEKOTOpPHIE | OCHOBHBIC
OcCHOBHBIE | CKHE CHUHTAaKCHY€ | OCHOBHBIE CHUHTaKcH4e
CHUHTaKCHYe | KOHCTPYKLH | CKUE CHUHTaKCHYE | CKHE
CKue u A3bIKa | KOHCTPYKLU | CKHE KOHCTPYKLU
KOHCTPYKLIM | IPOrpaMMH | U A3bIKA | KOHCTPYKIH | U A3bIKA
U sI3bIKa pOBaHUs OporpaMMH | U A3bIKa | IPOTPaMMHU
OIIK-4.2 nporpaMMu | 00paboTKH | poBaHMA IIPOrpaMMHU | POBaHUsA
CnocobeH | poBaHHs pa3nu4YHBIX | 00pabOTKU | poBaHUS 00paboTku
pa3pabatbl | 00pabOTKH | THUIIOB pa3NUYHBIX | OOpabOTKM | Pa3IMYHBIX
BaTh pa3NUYHBIX | HH(OpPMAIU | THUIOB Pa3NUYHBIX | THIIOB
KOMITBIOTE | THUIIOB u, He | uH(pOopMaly | TUIIOB uHbopManu
pHBIE uHpOpPMaNK | TOMyCKaeT | M, MOXeT | uHpopMal| | H,
nmporpamMMm | U (4ucia, OHINOOK JIOMYCTUTh | H, JIOTTyCKaeT
BI CTpPOKH, HECKOJIbKO | JIONyCKaeT | rpyOsble
MIPUTOHBIC | MACCHUBBI) HEerpyObIX MHOT'O OIIMOKHU
JUIS OLIMO0K HEerpyoObIX
HpaKkTuyec OLIMOO0K
KOTO YMETB!
npuMeHeH | PaspaGateiB | JleMoHcTpu | [lemonctpu | YactuuHo He wmoxer
us aTh pyeT pyeT JEMOHCTPH | TIPOJIEMOHC
NPUKIAJHBl | YMEHUE yYMEHHE pyeT TPUPOBATh
e pa3pabaThiB | pa3pabaThiB | yMEHHUE yMeHHue
KOMITBIOTEP | aTh aTh pa3pabaThiB | pa3pabaThiB
HbIe NPUKIAJHbl | IPUKIAJHBI | aTb aThb
OporpaMMsl | € e NPUKJIAJHbl | PUKJIATHBI
NPUTOJHbIE | KOMIBIOTEP | KOMIBIOTED | € e
IS HbIE HbIe KOMITBIOTED | KOMITBIOTEP
NPAaKTUYECK | MPOrpaMMbl | IPOTPAMMBI | HbIE HbIC




oro NPUTOJHBIE | IPUTOJIHBIE | IPOTPaMMBbI | IPOrPaMMBbI
OPUMEHEeHH | JUIs Ui NPUTOJHBIE | MPUTO/IHBIE
s, B TOM NPAaKTUYECK | MPAKTHUYECK | IS IS
qucie 3a1a4 | Oro oro NPaKTUYECK | MPaKTHYECK
NPUKIAJHO | MPUMEHEHU | IPUMEHEHH | OTO oro
iobmacth |4, B TOM |5, B TOM | IPUMEHEHH | IPUMEHEHU
NEeSTeNPHOC | YMCIIe 3a/a4 | Yucie 331a4 | s, B TOM |, B TOM
TH NPUKIAJHO | PUKIATHO | YHCIE 3a/a4 | YUCIIe 3aa4
i obmactu | # 0OONacTH | IPUKIAAHO | IPHKJIATHO
NEeITEeNbHOC | OeATeNbHOC | i oOilacTy | 1 oOmactu
TH, HE | TH, MOXET | IeATEIBHOC | ACATEIHBHOC
JIOMYCKaeT | JOIYCTUTh | TH, TH,
OLIMOOK HECKOJIBKO | JIONYCKAaeT | JIOIYyCKaeT
HerpyObIX MHOT0 rpyOsbie
o1noOoK HerpyoObIX OLIMOKH
OLIMO0K
BIIAJICTh!
Hemonctpu | Jlemonctpu | HactudHo He wmoxer
pyer pyer JEMOHCTPU | TIPOJEMOHC
BIIaJICHNE BJIaJICHNE pyer TPUPOBATH
HaBbIKAMHM | HaBBIKAMHU | BIIQJICHUE BIIaJICHNE
HaBbikamMu | pa3paboTku | pa3pabOTKU | HaBbIKAMHM | HaBBIKAMU
pa3paboTku | " pa3paboTku | pa3paboTKu
u ONTUMM3AIL] | ONTHUMH3ALl | U u
ONTUMH3AL] | UU uu ONTUMH3AI] | ONTHUMHU3ALL
U KOMITBIOTED | KOMIIBIOTEp | MU U
KOMITBIOTED | HBIX HBIX KOMITBIOTED | KOMITBIOTEP
HBIX nporpaMM | MPOrpaMM | HBIX HBIX
OporpaMM | MPUTOJHBIX | IPUTOAHBIX | MPOTPAaMM | IPOTPaMM
NPUTOIHBIX | JUIS TUTS NPUTOIHBIX | TIPUTOIHBIX
TSt NPAKTHYECK | MPAKTUYECK | JIS TSt
HPaKTHYECK | OTO oro NPAaKTHYECK | MPAKTUYECK
oro NPUMEHEHH | IPUMEHEHU | Or0 oro
NpUMEHEHH | 1, B |, B | IPUMEHEHU | IPUMEHEHH
i, B NPUKIAJHO | MPUKIATHO | A, B | 1, B
IPUKIATHO | U coepe | i cdepe | IPUKIATHO | MPHUKIATHO
it chepe NEATENBHOC | JACSATENBHOC | i chepe | i chepe
NEeSTeNbHOC | TH, HE | TH, NEeSTENBHOC | ACATEIBHOC
TH JIOTTyCKAaeT | JIOMYCKaeT | TH, TH,
ommodoK HECKOJIBKO | IOMYCKAaeT | JOMYCKaeT
HEerpyObIX MHOT'O rpyobie
OIMOO0K HErpyobIX OIMOKHU
OLIMO0K
OueHouHble  MaTepUaNbl Ui  NPOBEACHHUS  TEKYIIErO  KOHTPOIA U

IPOMEXYTOYHOM aTTecTanuu TpuBeAcHbl B [IpumokeHnn k paboueil mporpamme
JUCITUTIIINHEL.

[TonHbI KOMIUIEKT 3aJlaHMil U MaTepuajaoB, HEOOXOIMMBIX JIS OLICHWBAHUS
pe3yabTaTOB 00YUEHUS 10 AUCIUIUIMHE, XpaHUTCS Ha Kadeape pa3padoTyuKa.



5. YueOno-meroauueckoe 1 HHpoOpManHOHHOE 00ecnieYeHne THCIHILIHHBI
5.1. YueOno-MeTOnHYEeCKOE O0eceyeHHe

5.1.1. OcHoBHas uTeparypa

L OpeeBa, A. A. MaremMatiueckoe nporpaMmupoBaHue : yaeOHoe nmocobue / A. A.
KOpbeBa. — 2-e u3n., ucnp. u aon. — Canxt-IletepOypr : Jlans, 2022. — 432 ¢. — ISBN
978-5-8114-1585-4. — Tekct: onexkTpoHHbIH // JlaHb : 3NEKTPOHHO-OUOIHOTEUHAs

cucrema. — URL: https://e.lanbook.com/book/212210 (nata obpamenua: 21.03.2023). —
Pexxum moctyna: 11 aBTOpU3. MONb30BaTENEH.

2. AnnpuaHoBa, A. A. Anroputmusanus ¥ nporpamMmupoBanue. Ilpakthkym : yueGHOe
nocoomne / A. A. Aunpuanosa, JI. H. Mcmaruios, T. M. Myxtaposa. — CankT-IletepOypr :
Jlanb, 2022. — 240 ¢. — ISBN 978-5-8114-3336-0. — Tekct : 3nekTpouHsiii // Jlaus :
3CKTPOHHO-OubmmotcyHas cuctcma. — URL: https:/c.lanbook.com/book/206258 (nata
obpawenns: 21.03.2023). — Pexxum D0CTyNA: A1 ABTOPH3. IOJIB30BATENEH.

;! Pauees, C. M. ITporpammuposanme. JlabopatopHsiii mpaktukyM / C. M. Panees. —
Cankr-Tlerepbypr : Jlams, 2023. — 104 ¢. — ISBN 978-5-507-45194-4. — TekcT :
JNEKTPOHHBIM // Jlamp .  oneKkTpoHHO-OMOnmMoTeunas cucreMa. —  URL:
https://e.lanbook.com/book/292907 (nata obpamenus: 21.03.2023). — Pexwum nocTyna: s
aBTOPH3. II0JIb30BATEIICH.

5.1.2 JlononHuTebHAsA TUTEPATYpa

i. I[IporpamMmupoBanre: OCHOBBI aITOPUTMHM3AIMM M POrPAMMHPOBAHMS © YIEOHUK /
H. . MMapdpunosa, A. H. ITeuekun, B. I'. Tpycos ; mon pen. 5. I'. Tpycosa. - M. :
Axanemusi, 2012. - 240 c. - (Beicmee npodeccHoHansHOe 00pa3oBanue. bakanaBpuar). -
ISBN 978-5-7695-9149-5. - Tekcr : HENMOCPEACTBEHHBIH

2. Kymunos, 10. . OcHoBEI coBpeMeHHO# nHbOpMaTHKH : yuebHOEe mocobue / FO. .
Kynunos, ®@. ®. ITamenko. — 5-e u3n., crep. — Canxr-Tletep6ypr : Jlans, 2022. — 256 c.
— ISBN 978-5-8114-0918-1. — Tekcr : 3nexTpoHHsii // JIaHb : 31€KTPOHHO-OHGIHOTETHAS
cicrema. — URL: https:/e.lanbook.com/book/213647 (mata oGpamenus: 21.03.2023). —
Pexxum pocryna: 1Jisi aBTOpU3. MOJIb30BATENEH.

<} Axymid, Y. JI. Marematuyeckoe mporpaMMHpOBaHie B IpAMepax U 3amavax / . JL.
Axynua. — 4-e u3g., crep. — Canxr-TletepOypr : Jlans, 2022. — 348 ¢. — ISBN 978-5-
507-44635-3. — TekcT : 3MEKTPOHHBIH // JlaHb : 3IEKTPOHHO-OHONHOTEYHAS CHCTeMA. —
URL: https://e.lanbook.com/book/231488 (nara obpamenms: 21.03.2023). — Pexum
NOCTyIA: IJI ABTOPHU3. [TOIb30BATEICH.

BEUB/IMOTEKA
Ky




5.2. MudopmanmonHoe odecnevyeHmne

5.2.1. DAeKTpOHHBIE M HHTEPHET-PECYPCHI

Ne HaumenoBanue 31eKTpOHHBIX U HTEpHET-pecypcoB Cchuika
/o
1 [DnekTpoHHO-0MONMMoTeuHas cucteMa «JIaHby https://e.lanbook.com/
2 |DnekTpoHHO-0ubIMoTeYHas cucTeMa «ibooks.ruy https://ibooks.ru/
3 |[DnextponHO-OMbOIMOTEYHAs crcTema «DooK.ruy https://www.book.ru/
4 [[Toptan «OTKpHITOE 0Opa30OBaHHE) https://npoed.ru
5 [Poccuiickast HargMoHaIbHAs ONOIHOTEKA https://nlr.ru/
6 [KubepJlennnka https://cyberleninka.ru
7 |Texuwmueckas OMOTHOTEKA https://techlibrary.ru
8 |HamumonanwpHas anektponnas 6ubnuoreka (HOB) https://rusneb.ru/

5.2.2. Tlpodeccruonanphbic 0a3pl gaHHbIX / WHpOpMaMOHHO-CITPaBOYHBIC

CHCTCMBI

Ne
n/n

HaunmenoBanue npodeccrnoHaabHbIX 6a3
JTAHHBIX

Anpec

Pexxum goctymna

1 |OdunmansHbIi
paBOBO HH(POpMAIIHK

HHTCPHET-TIOPTAJI

http://pravo.gov.ru

http://pravo.gov.ru

3aKOHOIATeNbCTBY PO

2 |CripaBouHast npaBoBas cucremal  http://consultant.ru  |http://consultant.ru
«Koncysprant [Lirocy
3 |CnpaBouHo-TIpaBOBast cucreMa 1o http://garant.ru http://garant.ru

5.2.3. JluneH3uoHHOE U CBOOOJHO pacHpOCTpaHsieMOoe MPOrpaMMHOE
oOecreueHre TUCIUILINHBL
Ne HanmenoBanue Onucanue PexBuzutsl
/I |IPOrPaMMHOT0 00eCTIeYeHHUS MTO/ITBEP K IAIOIIUX
JIOKYMEHTOB
1 (OnepaumonHas cucrema [Tonp30BaTenbekas JloroBop  Nel33/2021 ot

Microsoft Windows 10

OIncpanroHHas CUCTEMaA

12.10.2021, nunensuap - 3A0
«Codr Jlaitn Tpeitn», THUI
(BU) JIMUEH3UM - HEUCKIL.
Mpaso, CpOK JeHCTBUS
JTUIIEH3UU - OECCPOYHO

2 |Microsoft Office 2019

[lakeT oucHBIX npuoxkeHu|/{oroBop

Nel133/2021 o
12.10.2021, nunensuap - 3A0

«Codt Jlarin Tpetia», Tun
(BUA) JUUEH3UM - HEUCKIIL.
MpaBo, CpOK JIEUCTBUS

TTUIICH3UU - OECCPOTHO



https://e/

3 |LMS Moodle [0 jg1s  sddexruBHoro/CBOOOIHAS JUICH3MS, THIL
OHJIANH- B3aUMOJICHCTBUSA|(BUI) JIMIIEH3UU - HEUCKIL.
[pernojaBaTelisi U CTyACHTa  |IpaBo, CPOK JIeHCTBUS
TTUIIEH3UH - OECCPOUHO.
4 Bpaysep Chrome Cuctema nouckalCBOOOHAS JIMIICH3US, THII
nHpOpMaIU B CeTH|(BUJ) JIMUEH3UU - HEUCKII.
WHTEPHET Mpago, CPOK JIEHCTBUS
TUIICH3UH - OECCPOUHO.
6. MaTepuajJbHO-TeXHHYECKOE 00ecneuyeHue TUCITUTITTMHBI
HaumenoBanue HaumenoBanue yueOHOIM [lepeuens HEOOXOAMMOTO 0OOPYIOBAHUS U
BUJA yICOHOM ayJTUTOPHH, TEXHHUYECKHUX CPEJICTB O0YICHHUS
paboTsI CHeIHaIU3UPOBAaHHON
nabopaTtopuu
Jlexumun YyeOHast ayuTopust s Cnenmanm3upoBaHHasi ~ ydeOHass ~ MeOerb,
MIPOBEICHUS 3aHSATUI TEXHUUYECKHE CPEICTBA OOYYCHHS, CIIyXKalllue
JIEKIIMOHHOT'O THIa Ul TIpeAcTaBieHusl y4yeOHol uHopmanuu
OonpuION  aymuTOpHHM  (MYJIBTUMEIUHHBIN
MPOEKTOpP, KOMIBIOTEp (HOYTOYK), DJKpaH),
JEMOHCTPAIIIOHHOE 00O0pyI0OBaHUE, Yy4eOHO-
HaTrJISIIHBIE TOCOOUS
JlaGopatopupie |YdeOHas mabopaTopust CriennaiM3upoOBaHHOE nabopaTopHoOe
paboTHhI POrPaMMHOMN HHKEHEPHH, obopynoBanue 1o mnpoduiaro Jaboparopuu

ayn. B-608

HPOrPaMMHOIA UHXCHEPHH,
CrHenMaIu3upoBaHHas yyeOHas mebens Ha 50

MOCaJ0YHbIX  MecT, 24 KoMIbproTeEpa ¢
BO3MOXXHOCTBIO BBIXOIa B UWHTEepHET WU
oOecreueHruEM JOCTyTIa B OHOC,
TEXHHYECKHE CpencTBa oOyueHus
(MyIBTHUME TMITHBIN MIPOEKTOP,
MYJIbTUMEIHHAS JIOCKa, MOHOOJIOK),

HCOOXOAMMOE JIUIIEH3MOHHOE IPOrPaMMHOE
obecrieyeHne

KommnsrorepHslii kiacce,
ayn. B-610

Criennanu3upoBaHHas ydeOHass meOenb Ha 42
MOCAIOYHbIX MecTa, 17 KOMIIBIOTEPOB C

BO3MOXXHOCTBIO BBIXOJIa B UWHTEepHET WU
obecreyeHreM JOCTYTIa B OUOC,
TEXHUYIECKHE cpeacTsa o0yueHHs
(MynbTUMEIUNUHBIA  MPOEKTOP, JSKpaH Uit
MIPOEKTOPA, MOHOO0JIOK), Heo0Xoaumoe
JIMIIEH3MOHHOE NPOrpaMMHOE 00ecIieueHue
VYuebnast mabopaTopus Criennanu3upoBaHHOE nabopaTopHoe
nH()OPMAITMOHHON obopynoBanue 1o mNpopuiIo JadopaTopuun
0e30MacHOCTH, nH(GOPMAIIMOHHOU 0€30MacHOCTH,
ayn. B-615 crielMaau3upoBaHHas yueOHas mebenp Ha 35
MOCANOYHBIX MeCT, 15 KOMIIBIOTepOB C
BO3MOXXHOCThIO BbIXOa B UWHTepHer wu
obecrieueHuEM J0CTyTIa B BUOC,
TEXHUYECKUE cpeacTBa oOyueHus
(MynbTUMEIUHHBIN [IPOEKTOP,




MYJIbTUMEINITHAS JIOCKa, MOHOOJIOK),
HE0OXOIMMOE  JIMIIEH3MOHHOE TMPOTrPaMMHOE
oOecrieyeHne

KomnbroTepHsIit Kitacc,
ayn. B-617

Crnenupanmn3upoBaHHas ydeOHast MeOenbp Ha 24

mocajo4yHbIX MecTa, 21 KoOMmbIOTEp ¢
BO3MOYKHOCTBIO BbIXOJa B UHTepHeT u
obecrieyeHuEM J0CTYyTIa B BUOC,

HCOOXOAMMOE JIUIIEH3MOHHOE IPOrPaMMHOE
obecrieyeHne

KomneroTepHsiil kitacc,
ayn. B-619

Crnenmanu3upoBanHas ydeOHas meOens Ha 26

MOCaJoYHbIX  MecT, 21  KOMIBIOTEp C
BO3MOXXHOCTBIO BbIXOJIa B UWHTEepHET WU
oOecreueHrueEM J0CTyma B BHUOC,

HEO0OXOIMMOE  JIMIIEH3MOHHOE TMPOTPaMMHOE
oOecreueHue

KomnbrotepHslii kacc,

Crnenuanu3upoBaHHas ydeOHas meOenb Ha 35

ayn. B-621 MOCaJ0YHbIX MecT, 13 KOMIBIOTEPOB C
BO3MOXHOCTBIO BbIXOO4a B I/IHTepHCT u
oOecrieueHruEM IocTyna B BUOC,
TEXHUIECKHUE cpencTBa o0yueHHs
(MyTBTUMEIUMHBIA  MPOEKTOpP, DJKpaH IS
MIPOEKTOPA, MOHOOJIOK), HeoOXxoumoe
JUIIEH3MOHHOE TPorpaMMHOE oOecriedeHre

VYyebnas nmabopaTopus CrenpaiM3upoBaHHOE nabopaTopHoOe

PEUHXKUHUPHUHTA U
yIpaBJicHHs OU3HEC-
poIeccamu,

ayn. B-623

obopynoBanue 1o mnpodmiIo JTadopaTopun
PEeUHKUHUPUHTA ©  YIOpaBiCHUS  Ou3HeC-
MpoleccaMy, CHEIHATU3UPOBAHHAS ydeOHas
mebenr Ha 34 mnocagouHblx Mecra, 13
KOMITBIOTEPOB C BO3MOXHOCTBIO BBIXOJIa B
Hurtepuer u obecnieuenuem aocryna B JUOC,

TEXHUYECKUE CpeacTBa oOyueHus
(MyIBTHUME TMITHBIN MIPOEKTOP,
MYJIbETUMEIUITHAS JIOCKa, MOHOOJIOK),

HCOOXOAMMOE JIUIIEH3MOHHOE IPOrPaMMHOE
obecrieyeHne

KomneroTepHsIii kitacc,
B-600

CreunanusupoBaHHas ydeOHast mebenb Ha 30
MocaZioyHbIX  MecT, 30  KOMIbIOTEPOB,
KOMITBPIOTEPOB C BO3MOXXHOCTBIO BBIXOJa B
Hutepner u obecneuenuem aoctyna B SUOC,

TEXHUYECKUE CpeacTBa o0OyueHus
(MynbTUMEIUUHBIA  MPOEKTOD, HOYTOYK,
JKpaH), BHJICOKAMEDHI, HE00X0aMMOe

JIMIIEH3MOHHOE NPOrpaMMHOE 00ecIieYeHue

CaMocTosITenbpHas
pabota

KomMmnbroTepHslii Kacc ¢
BO3MOXHOCTBIO BBIX0J1a B
Wutepuer u obecrneueHneM
noctyna B DUOC

B-600

CnenuanusupoBaHHas y4yeOHas meGenp Ha 30
nocajgoyHbix  mect, 30  KOMIIBIOTEPOB,
TEXHUYECKHE CpeACTBAa OO0y4eHHUs (MyJIbTHUMe-
JTUWHBIA  TIPOEKTOpP, KOMIBIOTEp (HOYTOYK),
HKpaH), BUJICOKAMEPBI, IPOrpaMMHOE
o0ecrieyeHue

YuraneHbIN 321 OMOJIMOTEKH

Crnenpanin3upoBaHHas MeOelb, KOMITBIOTEPHAS
TEXHUKA C BO3MOXHOCTHIO BbIxoja B IHTepHeT
u obOecneuenueM pgoctyna B DUMOC, skpan,




MYJIbTUMEAUNHBIA TPOEKTOP, MPOTPAMMHOE
obecrieyeHne

7. Oco0eHHOCTH OPraHU3aANuM 00Pa30BaATEILHOI AesITeJJbHOCTH JJIsl JIUIL C
OrPpAaHNYEHHBIMHU BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJINI0B

Jlviia ¢ orpaHMYEHHBIMUA BO3MOXKHOCTAMU 3710poBbs (OB3) 1 MHBaIMIbI UMEIOT
BO3MOXKHOCTh OECHPENSITCTBEHHO IEpeMeliaTbcs W3 OJHOr0 Y4eOHO-IabopaTOpPHOTO
KOpIyca B JIpYrod, TOAHATHCS HA BCE H3TaXHM Y4eOHO-JIAOOPATOPHBIX KOPITYCOB,
3aHUMAaThCSI B y4YEOHBIX W UWHBIX TOMEIIEHUAX C YYETOM OCOOCHHOCTEH
NCUXO(PU3UUECKOr0 PA3BUTHSI U COCTOSIHUS 3/10POBbSL.

Jist o6yuenus nuu ¢ OB3 v MHBaNWIOB, MMEIOIIUX HApYLIEHUS ONOPHO-
JIBUTATEIBHOIO ammapaTa, 0OeCHeueHbl yCIOBHUs OecHpensiTCTBEHHOrO JOCTYIa BO
Bce yueOHble momenieHus. MHpopMalusa o crenranbHbIX YCIOBUIX, CO3JaHHBIX IS
oOyuarommxcs ¢ OB3 u wuWHBamMAoOB, pa3MelleHAa Ha CailiTe YHHBEPCHUTETA
www//kgeu.ru. MiMeercst BO3MOYKHOCTb OKa3aHUsI TEXHUYECKOW ITOMOIIH aCCUCTCHTOM,
a TaKXKe YCIIyT CypJIONEPEBOTUMKOB U TU(PIOCYPAONIEPEBOIUMKOB.

JUts agantanuu K BocnpusTHio JunamMu ¢ OB3 um mHBayiM1aMy ¢ HapyILIEHHBIM
CIIyXOM CIPaBOYHOTO, Y4eOHOro marepuaia IO JIUCUUIUIMHE O00ecreunBaroTCs
CJIEIYIOLIUE YCIIOBUSA:

- IS JTy4IIed OpUEHTAlMU B ayJUTOPUH, IPUMEHSIOTCS] CUTHAJIBI OTMIOBEILCHHUS
0 HayaJjie U KOHIIE 3aHATHUs (CIIOBO «3BOHOK» MUILETCA HA JJOCKE);

- BHUMaHHE€ CJIa0O0CTBIIIAIIEer0 O00YyYalomerocs MpPHUBIEKACTCA MEJarorom
KECTOM (Ha IUIeUO KIAAETCs pyKa, OCYLIECTBISETCS HEPE3KOE MOXIIONbIBAHUE);

- pasroBapuBasi ¢ OOY4YaIOIIMMCS, MEJArOrM4ecKuii padOTHHUK CMOTPHUT Ha
HEro, TOBOPHUT SICHO, KOPOTKUMHU MPEMJIOKEHUSIMHU, OO€CreunBas BO3MOXKHOCTD
YTEHUS 0 Ty0am.

KoMmmieHcanyss 3aTpylHEHH pEYEBOrO M HWHTEIUIEKTYaJbHOIO Pa3BUTHS
ciabocublammux 00y4aroumxcsi MPOBOAUTCS ITyTEM:

- HCTIOJIb30BaHUS CXEM, TUArpaMM, PUCYHKOB, KOMIIBIOTEPHBIX IPE3ECHTALUM C
TUIIEPCChIIIKAMU, KOMMEHTHUPYIOIMMH OT/EJIbHbIE KOMIIOHEHTBI N300pakeHHUs;

- pEeryJasipHOrO TPUMEHEHUS YOPAKHEHHH Ha Tpaduueckoe BbIJCICHHUE
CYILLIECTBEHHBIX MPU3HAKOB MIPEIMETOB U SBJICHH;

- obecrieueHUsI BO3MOXHOCTH I OOYYalollerocss IMONYYUTh aJpECHYIO
KOHCYJIbTALIMIO MO 3JIEKTPOHHON MOYTE MO MEPE HEOOXOAUMOCTH.

Jlns apantanuu K BocnpusTuio Junamu ¢ OB3 1 nHBanuaamu ¢ HapylueHUsIMU
3peHus CIPABOYHOTO, yueOHOrO, IIPOCBETUTENHCKOTO Martepuaa,
OpeyCMOTPEHHOT0 00pa30BaTeIbHON MPOrpaMMON MO BBHIOPAaHHOMY HalpaBIECHUIO
MOJIFOTOBKH, 00ECIIEUMBAIOTCS CIEAYIOIINE YCIOBUS:

- BeZleTcs ajanrtanys opUIMAIBHOrO caita B ceTh MIHTepHeT ¢ yueToM 0coObIX
NOTPEeOHOCTE MHBAIMJIOB 110 3pEHUI0, 00ECTIEUMBACTCS HAJTUUKNE KPYIMHOIIPUPTOBOM
CIIpaBOYHOM MH(OPMALIMK O PACTIMCAHUM YUEOHBIX 3aHITHUH;

- MeJaTOTHYECKU  pabOTHUK, €ro coOecemHUK (mpu HEOOXOIUMOCTH),
NPUCYTCTBYIOIIME HA 3aHATUH, MPEACTABISIIOTCA 00YYaOIMMCS, TPU 3TOM KaxKIbIi
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pa3 Ha3bIBACTCS TOT, K KOMY MEJarornueckuii paboTHHUK oOparaercs;

- IENCTBUS, KECThl, MEPEMEIICHUs MEeJarornieckoro pabOTHHKA KOPOTKO U
SICHO KOMMEHTUPYIOTCS;

- meyaTHas MHGpOpMaLMs MPEeAoCTaBigeTcd KpynHbIM Impudtom (ot 18
IYHKTOB), TOTAJIBHO O3BYYUBAETCS;

- obecrieunBaeTcss HEOOXOIUMbIA YPOBEHb OCBEIIEHHOCTH MOMEIICHU;

- IPEIOCTABIIAETCS BO3MOXHOCTh HCIIOJIb30BATh KOMIIBIOTEPHI BO BpeMs
3aHSATUN U MPABO 3aITUCU O0BSICHEHUM Ha TUKTOGOH (110 JKEeJIaHUI0 00YyJaroIIrXCs).

dopma TpoBeneHUs TEKyIIeW ¢ MPOMEXKYTOYHOM aTTecTalud s
obyuatomuxcs ¢ OB3 u uHBanmuaoB onpeaensercs neaarorndeckuM pabOTHUKOM B
COOTBETCTBUM C y4yeOHbIM ImaHoM. [Ipu HeoOxomammoctu oOyuaromemycs ¢ OB3,
UHBAJIUIY C YYETOM UX MHIWBHUIYAJIbHBIX MCUXO(U3MUECKUX OCOOCHHOCTEH maercs
BO3MOXHOCTh MPOUTH MPOMEKYTOUYHYIO aTTECTAIMIO YCTHO, MMUCbMEHHO Ha Oymare,
NUCHbMEHHO Ha KOMIbBIOTEpPE, B (hOpME TECTHPOBAHUS U T.II., JINOO MPEIOCTABISACTCS
JIOTIOJIHUTENBHOE BpeMsI JUIsl IOATOTOBKH OTBETA.

8. MeToanuyecKkue peKOMeHAAIUM /IS MpernoaaBaTesieid Mo OpraHu3amuu
BOCIIUTATEJIHbHON PadOTHI ¢ 00YyYAOIMMHUCS.

Metonuueckoe obecrieueHrne mpoIecca BOCIUTAHNS 00YyJarOIIUXCS BBICTYAET
OTHUM W3 ONpeAeNsfonuXx (aKTOpOB BBICOKOI'O KadecTBa  0Opa3oOBaHMS.
[IpenonmaBarens By3a, IEMOHCTPHUPYS BBICOKHH TPO(ECCHOHATN3M, JPYIUIHUIO,
YETKYIO TPKJIAHCKYIO TTO3UIINIO, CAMOJIUCIUIUTMHY, TBOPUYECKHUM MOAX0/ B PEIICHUN
npodeccuoHaIbHbIX 3aJlad, B XOje 00pa3oBaTEIbLHOIO IMpollecca CIOCOOCTBYET
(dbopMUPOBAHUIO TAPMOHUYHOMN JIMYHOCTH.

[Ipu peamu3anuu JAWCHMIUIMHBI  TPENOJABATEeIb  MOXET HCIOJIB30BaTh
CJIEIYIONTHE METOIBI BOCTIUTATEIbHON PaOOTHI:

- MeToabl (GOpMUPOBAHUS CO3HAHHS JUYHOCTH (Oeceqa, MUCIYT, BHYIICHHE,
WHCTPYKTQX, KOHTPOJb, OOBSICHEHHE, MPHUMEpP, CaMOKOHTPOJIb, pPAacCKa3, COBET,
yoexaeHue u ap.);

- METO/ABl OpPTaHW3allud JACATEIBHOCTH M (POPMUPOBAHUS OIBITA TOBEICHUS
(3amaHue, OOIIECTBEHHOEC MHEHHWE, TMeNarorndeckoe TpeOoBaHWEe, TOPYYCHHE,
pUYyYCHHE, CO3JaHNEe BOCIIUTHIBAIOIIUX CUTYAIlUN, TPEHUHT, YIPpaKHEHUE, U Ap.);

- METOJbI MOTHBAIIUU JEATEILHOCTH W TOBeASHUs (0700peHue, MOOIIPEHUE
COIIMAJIbHOM aKTHUBHOCTH, TOPHUIIAHUE, CO3JaHuEe CHUTyallil ycrexa, CO3/laHue
CUTYaIU JJIs1 SMOITMOHATIBLHO-HPABCTBEHHBIX MEPEKUBAHUN, COPEBHOBAHHE U JIP.)

[lpu peanuzanuu JUCHUIUTMHBI  TMPEMOJABATENh JOMKEH  YIUTHIBATh
CJICMYIOIINE HATIPaBJICHHs BOCITUTATEILHOU JIEATCIbHOCTH:

I'pasicoancroe u nampuomuyeckoe 60CHUMAaHuUe:

- bopMUpOBAaHUE Yy OOYYAIOIIUXCS IICIIOCTHOTO MHPOBO33PEHUS, POCCHUCKOM
WJICHTHYHOCTH, YBOKCHUS K CBOEH CeMbe, OOITIECTBY, TOCYIapCTBY, IPUHSITHIM B CEMbE H
00IIIeCTBE JyXOBHO-HPABCTBEHHBIM M COIMOKYIIBTYPHBIM IIEHHOCTSIM, K HAITMOHATHHOMY,
KyJIbTYypPHOMY W HMCTOPUYECKOMY Hacleanio, (OPMUPOBAHUE CTPEMJICHHUS K €ro
COXpaHEHUIO ¥ PA3BUTHIO;

- hopMHUpPOBAHUE y OOYUAIOITUXCS aKTUBHOM TPaXKTaHCKOM TO3MIIMK, OCHOBAHHOMN



Ha TPAJUIIMOHHBIX KYJBTYPHBIX, JYXOBHBIX M HPABCTBEHHBIX IICHHOCTSIX POCCUHCKOrO
o0ImIecTBa, JJisl TIOBBIIICHUS CIOCOOHOCTH OTBETCTBEHHO PEATM30BBIBATH CBOH
KOHCTUTYIIMOHHBIE TIPaBa U 00s13aHHOCTH;

- pa3BUTHE NMPABOBOUN U MOJIUTHUYECKON KYIbTYpPbl O0YYAIOIUXCS, PACIIUPEHUE
KOHCTPYKTUBHOT'O Yy4YacTHsi B NPUHSATUM PEUICHUMN, 3aTparvBarollldX MX IpaBa U
WHTEPEChI, B TOM YHUCJIE B Pa3IMYHbIX (popMax caMOOpraHHU3alllM, CaMOYIIPABIICHMUS,
00IIIECTBEHHO-3HAYNMOMN IEATSIbHOCTH,

- opMUpOBaHHUE MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JUYHOCTH, MO3BOJIAIOIIUX  MPOTHUBOCTOSTH  AKCTPEMU3MY, KceHogoouw,
JUCKPUMHUHALIUM TI0 COLUUAIbHBIM, PEJIMTHO3HBIM, PACOBBIM, HAI[MOHAIbHBIM
IMpU3HAKaM, MEXKITHHUUYECKOW U MEXKOH(PECCHOHATBLHON HETEePIUMOCTH, JPYTrUM
HETaTUBHBIM COLIUAJIBHBIM SIBJICHUSIM.

lyxoeHno-npascmeennoe gocnumanue:

- BOCIIMTAHWE YYBCTBA JOCTOMHCTBA, YECTHM W YECTHOCTH, COBECTIUBOCTH,
YBAXXEHUSI K POJUTEIISIM, YUUTEISAM, JIFOJISIM CTAPIIETrO MOKOJIEHUS;

- bopMuUpOBaHHWE TPUHIMIIOB KOJJIEKTHUBHU3MA M  COJUJAPHOCTH, JyXa
MUJIOCEPIUSI M COCTPaJaHUs, MPUBBIYKH 3a00TUTHCS O JIOJSIX, HAXOJAIIUXCSA B
TPYJAHOW >KU3HEHHOW CUTYalluu;

- hopMUpPOBaHUE COJIUJIAPHOCTU M YYBCTBA COLIMAIIBHOM OTBETCTBEHHOCTU IO
OTHOLLIEHHIO K JIFOJISIM C OTPAHUYECHHBIMH BO3MOKHOCTSIMU 370POBbSI, IPEOJIOJICHUE
NICUXOJIOTUYECKUX OaphepoB IO OTHOIICHUIO K JIIOJASM C OrpaHUYEHHBIMU
BO3MOKHOCTSIMU;

- opMHpOBAHHUE SMOIMOHAIILHO HACBIIIEHHOTO W JIYXOBHO BO3BBIIIEHHOTO
OTHOIICHUS K MUPY, CIIOCOOHOCTH M YMEHHUS TepeaaBaTh APYTUM CBOM 3CTETUUYECKHUI
OIIBIT.

Kynemypno-npoceemumensckoe socnumanue:

- opMUpOBaHUE ICTETUIECKON KAPTHHBI MUPA;

- popMHupoBaHUE YBAKEHHS K KyJIbTYPHBIM IIEHHOCTSIM POJIHOTO TOpojia, Kpasi,
CTpaHBl;

- IOBBIIICHUE TIO3HABATEIFHON aKTHBHOCTH 00yUYaIOITUXCA.

Hayuno-obpazoeamenvroe socnumanue:

- popmupoBaHue y 00y4aromumxcs HayYHOI0 MUPOBO33PEHHS;

- popMHUpOBaHUE YMEHUS TOTy4YaTh 3HAHUS;

- popMHUpOBaHUE HABBIKOB aHalIM3a M CHHTE3a MH(OpMaluH, B TOM YHCIE B
npodeccruoHaabHOM 001aCTH.
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OueHouyHble  MaTepHabl 1O  JUCHHMIUIMHE  «AJTOpPHUTMHU3AIMSA |
IPOrpaMMHPOBAHKEY, TIPEIHA3HAYCHHBI IS OICHUBAHHUS PE3Y/IbTaTOB OOyUCHHS Ha
COOTBETCTBHE HHIUKATOPAM JOCTHIKEHUS KOMITCTCHITHHA.

OueHnBaHHE pE3yJbTaTOB OOYYEHHS IO JHWCIUIUIMHE OCYIISCTBISECTCS B
pamkax Tekymiero koutpois (TK) u mpoMexyTouHO# aTTecTamnuu, MPOBOAUMBIX IO
OammpHO-periTuaroBoii cucreme (bPC).

1.TexHosiornyeckasi Kapra

Cemectp 1
PeittuHroBbIE IOKa3aTENN
)
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Pa3nea 1. «<BBegeHnue B si3bIK TK1
nporpammupoBanus Python 15 | 0-15 15- 1530
Ba3oBble TUNIBI JAHHBIX 30
Python, uncaa»
TecT nin NUCbMEHHBIN OITPOC 7
3ammTa 1a00paTOpHON PabOTHI 4
OTYeT 1Mo caMOoCTOATEIbHON 4
pabote
Pa3nea 2. «ba3oBbie TUIIBI TK1
naHubIx Python, crpoku, 15 |0-15 13% 15-30
CIIMCKH, CJIOBAPU»
TecT nin NUCbMEHHBIN OITpPoC 7
3amuTa 1a60paTopHOi pabOTHI 4
Brmmosnnenue HHAWBUYaJIbHbIX 4
3amanuii (pedepaton)
Pasnea 3. «ba3oBbie THIIBI TK2
nanHbix Python, daiiabl, 25,
KOPTEe:KU, MHOKECTBA. 25 |0-15 40 25-40
Co3nanue NpuIoKeHHs HA
Python»
TecT nim NUCEMEHHBINA OMPOC 7
3ammTa 1ab0opaTopHOi paboThI 4
OTueT o caMOCTOSITENHbHON 14
pabote
IIpome:xxyTO4Hast aTTECTALMS OM 0-45
(3auer, sx3amen, KII, KP)
3aiaHue IPOMEKyTOYHON 0-15
aTTeCcTaluu




B nucemenHoit hopme 1o
ounetam

0-30

Cemectp 2

HaunmenoBanue paznena

DOopMBI U BUJL
KOHTPOJIA

PeliTnHTOBEIE TTIOKA3aTEIN

| Tekymuii KOHTPOIIb

JlomonHuTEILHEBIC
6amner k TK1

Il Texymmii KOHTPOJIH

JIOMOIHUTEIBHBIE
Oamnsl k TK2

Il Texymuit KOHTPOIH

JIOMOIHUTEIBHBIE
Oamnbel K TK3

HUroro

IIpomexyTounas
aTTecTanus

Pazgen 1. «ba3zoBbie
AJITOPUTMBI
NMPOrpaMMHUPOBAHUS.
AJITOPUTMBI, NOBBILIAOLIME

3¢ peKTHBHOCTH NPOrPAMMHOI0
KO/A2»

TK3

15

15-
30

15-30

TecT nnn NUCbMEHHBIN OITPoC

3amuTa 1a60paTopHOi pabOTHI

OTUeT 110 CaMOCTOSATEILHOI
pabote

Pasnea 2. «IIpuemsbl
CTPYKTYPHOI' 0
NMPOrpaMMHUPOBAHUS»

TK3

15

0-15

15-
30

15-30

TecT wiKn NUCbMEHHBIN OITpoc

3amuTa 1a00paTOpHON pabOTHI

BeinonHeHe HHAUBUAYaIbHBIX
3amanuii (pedepaton)

Pa3znen 3. «Pabora ¢
CHMMBOJIbHBIMH U
MOJIL30BATEJLCKHM H THIIAMH.
OcHOBBI 00bEKTHO-
OPHMEHTHPOBAHHOIO MOIAXO0/Aa»

TK4

25

0-15

25-
40

25-40

TecT Wi MUCEMEHHBINA OMPOC

3ammra 1ab0paTopHOi paboThI

OT4eT 1Mo CaMOCTOSITETHHOM
pabote

14

IIpomes:kyTOUHAA aTTeCTAIIUA
(3auer, sx3amen, KII, KP)

OM

0-45

3alaHue IPOMEKYTOYHON
aTTecTaluu

0-15

B nucemenHoit hopme 1o
ouneram

0-30




2. OueHOYHbIE MaTepUAJIbI TEKYLIEro KOHTPOJIsi M POMEKYTOYHOM aTTecTaluH
[[Ixana OueHKH pe3ynbTaTOB OOYyUYEHHUS 110 TUCLMILIAHE:

YpoBeHb chOpMHUPOBAHHOCTH
WHJIMKATOpa KOMIECTCHITUH

o . Hike o
Bricokuii Cpenuuii Huzkuii
3aruranu- CpCAHCTO
Kox Kox POBAHHBIC |51 85 510 100| o1 70 10 84 | 0T 55 10 69 | 0T 0 10O 54
KOMIIE- WHANKATOpa | pe3yabTaThl
TEHIMH |KOMIETEHIMH | OOy4eHHs MO Illxana oneHnBaHUs
HCIIATLINHE HEYI0B-
et yZIOBIET- YA
OTJIMYHO X0opouio JICTBOpU-
BOPUTCIIBHO
TCJIIBHO
3a4TEHO HE 3a4TE€HO
3HATE:
3Haetr Bce | 3Haer 3HaeT He 3mnaer
OCHOBHBIC | OCHOBHBIC | HEKOTOPBI | OCHOBHEIC
THUIIOBBIE THUIIOBBIE e THUIIOBBIE
AJITOPUTM | aJITOPUTM | OCHOBHBIC | QJITOPUTM
OCHOBHEBIE
bl Bl THUIIOBLIE Bl
THUIIOBBIE
pEeIICHUsT | peUIeHUs | QAITOPUTM | PEIICHHS
AITOPUTMBI
MpPaKTUYEC | MPAKTHYEC | bl MpaKkTH4e
perieHus
KUX 3aa4 | KUX 3a7a4 | pelIeHusl | CKHUX
MTPAKTUICCKHIX
Ha Ha MpaKTUYeC | 3a/a4  Ha
3a1a4 Ha
06paGoTKy 00paboTky | 00paboTKy | KX 3a7a4 | 00paboTK
pa3IUYHBI | pa3UYHBl | HA y
Pa3IMYHBIX
X THUNOB | X  THUHNOB | 00pabOTKy | pa3iIu4yHbI
OTIK-4 THnoB uHpopMmall | uHpopMall | pa3aUuHbl | X  THUIIOB
Cnocoben UHpOpMaLIUU p p p
15050 HE | UM, MOXKET | X  THIOB | HH(pOpMa
paspabatel | O[IK-4.1 (umcna,
- JOITYCKAeT | JOMYCTUTh | MH(OpMAIl | ITHH,
BaTh Croco6en CTpPOKH,
AIICODITM 0CO0C MACCHBH) OIIMOOK HECKOJIBKO | UH, JIOITyCKae
- p pazpabatbiB HErpyOBIX | JOMYyCKAaeT | T TpyObIe
arb OIINOO0K MHOT'O OLINOKHU
MpOrpaMm
. AJTOPUTMBI HerpyObIX
’ IUTS OIIMOOK
TIPUTO/THBI -
pemieHus YMETh:
© Wi Hemonctp | Hemonctp | Hactuuno | He moxer
paKTHYEC MPaKTHYECK p P
KOLO WX 337124 upyeT upyeT JEMOHCTP | MPOJIEMOH
MEHUE MEHUE HpyeT CTpHUpOBa
MIPUMEHEH Y Y Py TpHp
st pa3pabatel | pa3pabarel | yMeHHE Tb
PaspabatbiBaT | ary, BaTh pa3pabaThl | yMEHHUE
b QAJITOPHUTMBI | anropUT™M | aJICOPUTM | BaTh paspabar
peleHus Bl Bl aITOPUTM | BIBATh
MPAKTUYECKUX | PEIICHUS | PEIIEeHUs | bl aITOPUTM
3a/a4, B TOM | IPAKTHUYEC | MPAKTHYEC | PEIICHUS | bl
yycllie  3ajad | KUX 3a7ad, | KUX 3ajad4, | IpakTHUeC | pemIeHus
HpHKHaZ[HOﬁ B TOM | B TOM | KUX 3ajJiad, | [IPAKTU4YC
006JIacTH qUCIIE qUCIIE B TOM | CKHX
ﬂeHTeHBHOCTI/I. 3aﬂ;a‘-l 3aIIaLI YUCJIC 3aI[a‘I, B
NMPUKJIAH | MPUKIAJH | 3a/1a4 TOM
ou ou MPUKJIAH | YUCTIE
oOactu oOacTu on 3a7a4
NEATEIBHO | JESTENBLHO | 00JaCTH TIPUKJIATH




CTM,  HE | CTH, NEATENBHO | O
JIOITYCKAeT | MOXET CTH, obnactu
ook JIOMYCTUTh | JOMYCKAeT | JesTeNIbH
HECKOJIBKO | MHOTO OCTH,
HErpyObIX | HErpyObIX | JOIycKae
OIIMO0K ommnooK T TIpyOble
OIHUOKHI
BJIAJICTh:
Hemonctp | emonctp | Hactuuno | He moxer
upyer upyer JE€MOHCTp | IIPOJAEMOH
BJIaJICHUE | BJaJICHUE | UpYyeT CTpUpOBa
HaBBIKAMU | HaBBIKAMU | BIAJCHHE | Tb
pa3paboTk | pa3pabOTK | HaBbIKAMM | BIIAJICHUE
U u|u U | pa3pabOTK | HaBBIKAM
ONTUMH3a | ONITUMH3A | U u|u
Haspikamu
1807011 1007078 ONTHMHU3a | pa3padoT
pa3paboTKu U
onTrMizamuy | PWWOPHTM | AIFOPUTM | LK KH u
OB OB QJITOPUTM | ONITUMM3a
QJITOPUTMOB
pelleHusl | pelleHus | OB LUH
PCICHHA NpPaKTUYeC | NPAaKTUYEC | PELICHHUs | aJIFOPUTM
NPaKTUIECKUX
sanad KHX 3a/ad, | KUX 3a/a4, | IpakTu4ec | OB
HE JIONYCKAeT | KUX 3a/1ady, | pelIeHHs
JIOMYCKAET | HECKOJIBKO | JIOMYCKAeT | MpaKTU4e
o1InoOoK HEerpyoObIX | MHOI'O CKHX
o1noOoK HEerpyOBIX | 3a1ad,
OImuO0K JIOITyCKae
T TpyObIe
OIHUOKHI
3HATB!
3HaeT Bce | 3HaeT 3HaeT He 3Hnaer
CHUHTAaKCHUY | OCHOBHbBIE | HEKOTOPBI | OCHOBHBIE
ecKue CHUHTaKCHY | € CHUHTaKCH
OcHoBHbIE KOHCTPYK | €CKHE OCHOBHBIE | YECKHUE
CHUHTAaKCHYECK | UM S3bIKAa | KOHCTPYK | CHHTAKCHY | KOHCTPYK
ne OporpamMM | IIUH fA3BIKA | €CKUe LUH
OIIK-4.2 KOHCTPYKLMM | UPOBaHUA | IPOTPaMM | KOHCTPYK | sI3bIKA
CriocobeHn | s3bIKa 00pabOTK | UPOBaHUS | MU S3bIKA | IPOTPAMM
pa3pabaThiB | MPOTPAMMHPO | H 00paboOTK | MpOrpaMM | UPOBAHUSA
aTh BaHUs paszIuyYHbl | U upoBaHUs | 00paboOTK
KOMITbIOTEp | 00paboTKH X  THUIIOB | pa3InyHbl | 00paboOTK | U
HBIC pa3IMYHbIX uHpOpMaLl | X  THUIOB | U pazITUYHbI
MporpamMMbl | TUIIOB um, He | uHopMall | pa3auyHbBl | X  THUIIOB
NPUTOAHBIC | MHQOPMAIMM | JIOMYCKAeT | MM, MOXKET | X ~ THUIOB | HHpOpMa
IS (umcna, OILIMO0K JOMYCTUTh | uH(pOpMAaIl | IHH,
MPAKTHYECK | CTPOKH, HECKOJIBKO | UH, JIOITyCKae
oro MacCHBBI) HErpyOBIX | JOMYCKaeT | T IpyOble
IIPUMEHEHU OIIMO0K MHOTO omnOKH
s HerpyObIxX
OLIMO0K
YMETB:!
PazpabareiBar | [lemonctp | Jlemonctp | Hactnuno | He moxer
b IPUKJIAJHBIE | UPYET upyer JE€MOHCTp | IIPOAEMOH
KOMIIBIOTEPHBI | YMEHHE yMeHue upyer CTpUpPOBa
€ MporpaMMsbl | pa3padatbl | pa3pabarbl | yMEHUE Th
MIPUTOTHBIE BaTh BaTh pa3pabatbl | yMEeHHUE




ISt OPUKIATH | IPUKIAIH | BaTh pazpabat
NpPaKTUYECKOT | ble 13(S MIPUKJIAIH | bIBaTh
0 KOMIIBIOTE | KOMIIBIOTE | bI€ TIPUKJIATH
MPUMEHEHHS, | pHbIE pHBIE KOMIIBIOTE | bI€
B TOM YHCIIE nporpamMM | IpOTpamMM | pHbIE KOMIIBIOT
3a1a4 BI BI porpamMM | €pHbIE
MIPUKIIATHOM NPUTOAHBI | IPUTOIHBI | BI porpamMm
obmactu e IS | € JUISL | IPUTOIHBI | BI
NEeSTENBHOCTH | PAKTHYEeC | IPaKTH4eC | € JUTSl | TIPUTOIH
KOTO KOTO MpaKTU4YeC | ble IS
NPUMEHEH | MPUMEHEH | KOro MIpaKTU4e
usi, B TOM | Usl, B TOM | IPUMEHEH | CKOTO
quclie quclie us, B TOM | IPUMEHEH
3a1a4 3a1a4 qucie usi, B TOM
OPUKIATH | IPUKIAIH | 33734 qucie
on oi NpUKIaAH | 3a1a4
o0iactu o0iactu on MIPUKIIATH
JEeSTENBbHO | JesTeNbHO | 00macTu o
CTH, HE | CTH, JeATeIbHO | 00JIacTh
JIOITYCKAeT | MOXET CTH, JesITeNbH
OIMO0K JOIYCTUTD | JOIYCKaeT | OCTH,
HECKOJIBKO | MHOTO JI0ITyCcKae
HErpyOBIX | HETPYOBIX | T TpyOBIe
OIIMO0K o1nO0K OLINOKHU
BIIAJICTh:
Hemonctp | Hemonctp | Hactuuno | He moxer
upyer upyer JEMOHCTp | TIPOJAEMOH
BJIaJICHUE | BIaJIEHUE | UPYeT CTpUpPOBa
HaBBIKAMU | HABBIKAMH | BJIQJICHUE | Th
pa3paboTK | pa3pabOTK | HAaBBIKAMH | BIIaJICHUE
u u|u U | pa3paboTK | HaBBIKAM
ONTHMHU3a | ONTUMHU3A | U ulu
HaBbikamu 002078 02078 ONTHMHU3A | pa3padoT
pa3paboTKu U | KOMIIBIOTE | KOMIBIOTE | IIUU KH u
ONTHMU3AIMUA | PHBIX PHBIX KOMIIBIOTE | ONTUMH3a
KOMITBIOTEPHBI | IPOTPaMM | IPOTPaMM | PHBIX 02078
X MpOrpamMmm MPUTOJIHBI | IPUTOJHBI | IPOTPAMM | KOMITBIOT
IIPHUTOTHBIX X US| X JUIS | IPUTOJHBI | €PHBIX
ISt NpaKkTU4eC | MpakTudec | X JUIS | IpOTpamMm
MPAKTUYECKOT | KOTO KOTO MpaKTUYeC | MPUTOTH
0 MPUMEHEH | MIPUMEHEH | KOTO BIX  JUIS
MpUMEHeHHUs, | u, B | uf, B | IPUMEHEH | NMpaKkTUye
B IPUKJIATHOW | MPUKIAAH | IPUKIATH | U, B | CKOTO
chepe oii cdepe | oif cdepe | NpUKIAAH | IPUMEHEH
JeSITEIbHOCTH | JIEATENIbHO | JIeATeNIbHO | oM cdepe | us, B
CTH,  HE | CTH, JESITeNbHO | MPUKIIAIH
JIOIYCKAeT | JOMYCKaeT | CTH, oii cdepe
ook HECKOJIBKO | JIOMyCKaeT | JesiTeNIbH
HErpyObIX | MHOTO OCTH,
OIIMO0K HEerpyObIX | JoIycKae
O1IMO0K T TpyObIe

OIIINOKH




3. IlepeyeHb O1LIEHOYHBIX CPEICTB
KpaTkass xapakrepucTuka OUEHOYHBIX CPEJICTB, UCIOJIB3YEMBIX IIPU TEKYILEM
KOHTPOJIE YCIEBAEMOCTH M MPOMEXKYTOUYHOM AaTTecTaluyd O00yd4aromerocs 1o

JUACILUILUINHE:

HanmenoBanue Onucanue
OIICHOYHOT'O KpaTkas xapakTepucThka OleHOYHOTO CPEACTBA OIICHOYHOT'O
CpeJICTBa CpeJIcTBa

Cucrema CTaHJapTU3UPOBAHHBIX 3aJIaHNM, KoMIUIeKT
Tect (Tecr) MO3BOJIS OIS aBTOMATU3UPOBATH MpoLeaypy .
o . TECTOBBIX 3aTaHHI
M3MEpEeHUs YPOBHS 3HAHMN U yMEHUN oOydaromerocs
Koncnexktuposanue| Kpatkoe TekcToBoe npejacrapienue nepepadorannoit | [lepeuens
y4eOHOro uHpOpMaIUn pazzesnoB
MaTtepuana
[lepeuens 3ananuit
. Y BOIIPOCOB ISt
Breimonmnenne  maGopaTopHO  paboTh,  00pabOTKa p A
Otuer no . . 3aIUTHI
. pe3yIbTATOB HWCHIBITAHHWHA, H3MEPEHHA, JKCIIEPHMEHTA. .
nabopaTopHOH nabopaTtopHoOi
Odopmnenue oT4YeTa, 3aIuTa pe3yabTaToOB
pabote (OJIP) . paboThl, epeyeHb
n1abopaTopHOI pabOTHI 10 OTYETY .
TpeOOBaHUH K
OTYETY
[Iepeuens 3a1anui
. 1 BOIIPOCOB IS
Breimonmnenne  maGopaTopHOM  paboTh,  00pabOTKa P a
Otuer o . N 3alUThI
. pe3yIbTATOB HWCHIBITAaHWHA, H3MEPCHHMA, JKCIICPHMEHTA. .
nabopaTopHOM nabopaTopHOH
Odopmnenue oT4YeTa, 3aIuUTa pe3yabTaTOB
pabore (OJIP) . paboThI, IEpEeUCHB
1abopaTopHOI pabOTHI 1O OTYETY .
TpeOOBaHUH K
OTYETY
CpencTBO TIPOBEPKH YMEHHM MPUMEHSTH ITOJTYYICHHBIC Kommrexr
KonTponbhas P POBEPKH yM P vt KOHTPOJIbHBIX
3HAHUA Ul PEIICHUs 3a/lad OINpeNeJIeHHOrO THMa Io .
pabota (KutP) 3aJJaHUU 110
TEMEe UJTH pa3ieiy
BapHaHTaM

KypcoBoii mpoekr
(KII), xypcoBas
pabora (KP)

Koneunbléi mpoaykT, mMmoixydaemblii B pe3yibTare
ITaHU-POBAaHHA U BBIIIOJIHCHUA KOMIIJICKCA y‘~I€6HI)IX u
UcclenoBaTeNbckux 3amaHuil. [lo3Bosser OIECHUTH
YMEHHUS o0yJaromuxcs CaMOCTOSITEIIEHO
KOHCTPYHPOBaTh CBOM 3HAHHs B TPOIECCE PEIICHUs
MPaKTUYECKHUX 3a7ad M MpoOsieM, OPUEHTUPOBATHCS B
WH(OPMAIIMOHHOM  TPOCTPAHCTBE U YPOBEHb
c(OPMHPOBAHHOCTH AHATUTHYECKUX, HCCIIe0-
BaTCJIbCKUX HABbBIKOB, HABBIKOB IIPAKTUYCCKOTO H
TBOP-YECKOTO MBIIIICHUA. MOXET BBIOIHATHCS B
WHIUBUAY-AIBHOM IOpsAKE W TpYIIION
o0yJaronmxcs

Tembl MPOEKTOB




4. IlepeyeHb KOHTPOJBHBIX 3aJlaHUIl WM HHbIe MAaTepPHAJIbI,
HeoO0XoAuMblIe JIsi OLEHKU 3HAHWI, YMEHMHl M HABBIKOB, XapaKTepH3YIOLIMX
Tanbl GopMUPOBAHUS KOMIIETEHIMI B Mpolecce OCBOECHUSI TUCUMIIIMHBI

4.1 J1ns TeKyero KOHTpoJst

Ipumep 3a0anus Tecm (TKI):

Bonpoc

Bapuaﬂmbl omeema

1. B uecmv koeo 6win Hazean
sa3vik Python

bpumancrkozo xomeoutinozo cepuana

Jlemarowezo yupxa

Aemopa

3meu

2. Kaxoevl cunvuvle CMOpPOHbL
A3blKA npocpammupoeaHrus

Python

Ilepenocumocmov kooa

bonvuoe konuwecmeo 6CNPOEHHbIX oubnuomex

Yumaemocms Ko0a

HHmeepaL;uu C BHEUWHUMU KOMNOHEeHRmMAamu

3. Umo npoucxooum, xozoa
3anycKaemcs UHMepnpemamop

Ilpozpamma nepesodumcs 6 baiim Koo

Obpabomxa 6atim-k00a 8UPMYAILHOU MAWUHOU

Ilpoepamma nepesodumcs 8 MauwiuHHbLL KOO

IIpoucxooum cunmaxcuyeckuil anaius npospammol

4. Obracmu npumerenus s3viKa
npocpammuposanus Python

Cucmemnoe npozspammuposanue

Web-cyenapuu

Ipunoocenus 6a3 dannwix

HpozpaMMupoeaHue HAYYHObIX U MAMEMAMUYECKUX BbIUUCTCHULL

5. B npoepamme | 1
npucymcmeyem — uHCmpykyusi | 6
print('Abracadabra’.count(‘a’)), |5

ymo  Oydem  noayueno Ha | 10
8bIx00€

6. B npoepamme | 2
npucymcmeyem uHcmpykyus S | -2

= 'Hello"; print(S.rfind('l')), | 4

umo  Oyoem  noay4eHo Ha | 3
8bix00e

7. B npoepamme | (1,2,3,4,5,6)
npucymemeyem  uncmpykyus | (1,2,3,4)
T=(1, 2, 3, 4); X=T + (5, 6), | Owuébra
umo 6yoem noayueno ¢ X (5,6)

8. B npoepamme | ‘0sa’
npucymcmeyem — UHCMPYKyus | ‘mpu’
D={1:"ooun’, 2:'06a’, 3:'mpu'}; | Owubka
print(D[2]), umo 6ydem | ‘ooun’
NOJYYEHO 8 umoee

9. B npozpamme | 6
npucymcmeyem urncmpykyus M | 2

=11, 2,3],[4,5,6],[7,8,9]]; | 5
printM[1][2]), umo 6ydem | 9
NOJYYEHO 8 umozee

10. Kakxoco muna 6ydem | int




obvexm npu Oenenuu osyx | float
yenvix ucer real
long

Koncnexmuposanue yueonoeo mamepuana (TK 2):

1. BBenenue B 1361k iporpammupoBanus Python ba3zoBbie THIIBI JaHHBIX
Python, guca.

2. bazoBble Trmbl 1aHHBIX Python, cTpokw, crivcku, clioBapH.

3. bazoBbie Trmbl 1aHHbBIX Python, daiiasl, KopTexu, MHOKECTBA.

Cosnanve npuiokeHus Ha Python

IIpumep 3a0anus « Omuem no nabopamopnoii pabome (OJIP)» (TK 3):

[Ipu onieHKe 0TUETOB MO Ja00PATOPHBIM PadOTAM YUUTHIBAIOTCS CIEAYIOIINE
KPUTEPUH:

1. 3HaHMEe TeOpeTUYECKOr0 MaTepuaa

2. BelnosiHeHne caMOCTOATENbHBIX 3aJaHuN

3. OTBETHI HA BOIIPOCHI

4. OtueT 0 BBIIIOJIHEHHOU paboTe

5. BelnmostHeHHe JOMAaIIIHEro 3aJlaHus

Kpurepusimu O11eHKH BBITIOJIHEHUS 3a/1aHUSI, COTJIACHO JOCTUTHYTOI'O YPOBHS,
SIBJISIFOTCSL:

Bricokuii  ypoBeHb. 3HaHUS TEOPETHMUECKOrO Marepuana, MpaBUIbHO
BBITIOJIHEHBI BCE 3aJlaHMsl B COOTBETCTBUM C TPEOOBAHUSIMHU, IOJHBIE OTBETHI Ha
BOIPOCHI, MPABWJILHO BHITIOJIHEHBI JIOMAIITHUE 3a/IaHHs, CBOEBPEMEHHO MPEA0CTaBIECH
OTYET O BHITIOJIHEHUHU PadoTHI - 4 Oaa.

Cpennuii ypoBeHb TeopeTHuecKuil Marepuall 3HAET, MPaBWIbHO BBITIOIHEHBI
BCE€ 3a/1aHUsl, OTBETHI HAa BOIMPOCKHI HE TMOJHBIC, TOMAITHUE 3a/IaHUS BHITIOJIHEHBI HE B
MOJTHOM O0BEME, TPEIOCTaBICH OTYET O BBHIMOJHEHWH pPabOTHI, JTUOO B ciydae
HECBOEBPEMEHHOI'O MPEIOCTABICHUSI OTYETAa WM C HAJIUYHEM HECYIIECTBEHHBIX
OLIMOOK B BHIIIOJIHEHUH JJAOOPATOPHBIX 3aaHusIX - 3 Oaia

Hwxe cpegnero ypoBeHb. BwimomHeHo He Bce, HO Oomee 50% 3amanuit
nabopaTopHO paboThl, JIOMAIllHEE 3aJaHUE HE BBINOJIHEHbI, HECBOEBPEMEHHO
IIPEIOCTaBJICH OTYET O BBITIOJIHEHUH Pa0OTHI - 2 Oauia.

Huskuii ypoBenb. Beimomneno wmenee 50% saGopaTtopHoil paboOThl, HE
BBITIOJTHEHO JIOMAIIIHEE 3ajJ[aHue, OTYET O BHITIOJIHEHWH PabOoThl HE MpeaocTaBieH— 1
Oan

KonnyectBo 6amnoB 3a Otu€r mo nabopatopHoil pabore: MuHUMYM — 1 O.
KommaectBo 6amnoB 3a Otuér mo mabopaTtopHoit padore (¢ yueTom kodddummeHTa
CJIIO’)KHOCTH): MaKCUMYM — 4 0.

Ilpumep 3aoanuti koumponvHou pabomoel. Komniekm KOHMPOIbHBIX 3A0AHULL
no sapuarnmam u memam (TK 4):
Kommnekr 3angau. Bapuant 1.



Hanumure nporpamMmy 1si BBOAA 1IECTHAAATEPUYHOTO YHUCIIA U BBIBOJA €T0 B
JIECATUYHON CUCTEME.

JlokaTop OpueHTHMpOBaH Ha OJHY M3 CTOpoH cBera («C» — ceBep, «3» —
3aman, «tO» — ror, «B» — BOCTOK) WU MOXET NPUHUMATH TPU LHUPPOBHIE
KOMaH/Ibl TTOBOpoTa: 1 — moBopoT HaneBo, —1 — MOBOpPOT HampaBo, 2 —

noBopoT Ha 180°. [lan cumBosn C — uCXOAHAs OpUEHTAMA JIOKATOPA U 1EIbIE
yucia N1 u N2 — aBe mociaHHbIe KOMaH/Ibl. BEIBECTH OpHUEHTALIUIO JIOKaTopa
IIOCJIE BBIMIOJIHEHUS ITUX KOMaH/I.

Hansb! nensie uncia K, N, a takxe K HaOopoB 1ienbix uyncen no N 3JIEMEHTOB B
KaxoM Habope. J{ms kaxkmoro Habopa BEIBECTH HOMED €ro MEPBOro AJIEMEHTA,
paBHOrO 2, Uiy yucio 0, eciu B JaHHOM Ha0Ope HET JIBOEK.

Han crucok pazmepa N (N — yerHoe uucio). [ToMeHsTh MecTaMu MEpPBYIO U
BTOPYIO MTOJIOBUHBI CITUCKA.

JlaH 1EeNOYMCIEHHBIM CIUCOK pazmepa N. YIaIuTh U3 CIUCKA BCE DJIEMEHTHI,
BCTPEYAIOIIMECS POBHO JBa Pa3a, U BBIBECTH pa3Mep IMOJYYEHHOTO CIUCKA U
€ro COJAEPKUMOE.

Jlana matpuna pasmepa M x N. [loMeHST, MecTamMHu CTOJIOIBI, COJIepIKaIre
MUHHUMAaJIbHBIN U MAaKCUMaJIbHBIN 3JIEMEHTHI MAaTPUIIBI.

Jana matpuna pazmepa M x N u nenoe uncio K (1 < K < M). Ilepen crpokoit
MaTpulbl ¢ HomepoM K BCTaBUThH CTPOKY U3 HYyJEH.

Jlana ctpoka, cojaepskaiias mojiHoe ums ¢aiiyia, To eCTh UMs JUCKA, CIHCOK
KaTanoroB (IyTh), COOCTBEHHO UMS M paciiupeHue. Boiaenuts u3 3Toi CTPOKH
ums (aiina (0e3 pacuupeHus).

Jlana ctpoka, conmepkaimasi mojaHoe umMs ¢aiina, TO €CTh UMS JTUCKa, CIUCOK
KaTanoroB (IyTh), COOCTBEHHO UMS U pacliupeHue. Bolaenuts u3 3Toi CTPOKH
pacmupenue ¢aitna (0e3 npeniecTByonen TOUKH).

Kommuiekt 3amau. Bapuant 2.

1.

2.

Hanumure nporpammy, KOTOpO€ MEPEBOAUT AAHHOE HATYpPaJIbHOE YHUCIIO B P-
pUYHYIO cucTeMy cuuciienus (p=2, 3,4, 5, ..., 9).

Jlano nenoe yucio B auarnazone 100—-999. BeiBecTu CTpOKy-OINKUCaHUE JAHHOTO
yycna, Hanpumep: 256 — «IBECTU MATHAECAT WIECTh», 814 — «BOCEMBCOT
YETBIPHAILIATHY.

Hano mnenoe yuciao N, a Takxke K Ha00poB HEHYJEBBIX IEIBIX YHCEI.
[Tpusnakom 3aBeprieHUs] Kaxaoro Habopa siBisercs uuciao 0. s xaxmoro
Habopa BBIBECTH KOJHMYECTBO €ro n»JIEeMEHTOB. BbiBecTn Takxke oOiee
KOJIMYECTBO AJIEMEHTOB BO BCEX HabOpax.

Jlan 1uenouncieHHbli cnucok pasmepa N. Haittu wmakcumanbHOE
KOJIMYECTBO €r0 OJIMHAKOBBIX JIEMEHTOB.

Jan uenounciennpii crmcok pasmepa N. Yganuth U3 chucka Bce
OJINHAKOBBIE 3JIEMEHTHI, OCTABUB UX IMOCIECTHUE BXOXKICHHUS.

Jlana marpuua pasmepa M x N. [lomeHATP MecTaMH CTPOKH, COAECpIKALLUE
MUHHMAaJIbHBII U1 MAKCUMAaJIbHBIN 3JIEMEHTHl MAaTPHULIBI.

Jana matpuna paszmepa M X N. YOopsgouuTh €€ CTPOKH Tak, 4TOObI HX
NepBBIC AJIEMEHTHI 00Pa30BBIBAIIA BO3PACTAIOIIYIO MTOCIIEI0BATEIHHOCTD.



8.

9.

Jlana ctpoka, conepxanias nojHoe ums (aina. BeiaenuTs u3 3TOH CTPOKH
Ha3BaHWE TepBoro kartayiora (6e3 cumBooB «\»). Eciau daiin comepxurcs B
KOPHEBOM KAaTajiore, TO BBIBECTH CUMBOI «\».

Jlana cTpoka-mpeIoKeHne Ha PYCCKOM si3bIKe. 3amm@poBaTh €€, BHITIOJHUB
UKIMYECKYIO 3aMEHY KaXJ0W OYKBBI Ha CIEAYIONIYIO 3a Hed B andaBuTe U
COXpaHUB IIPHU ITOM PErucTp OyKB («A» mepernet B «by, «a» — B «0O», «b» —
B «B», «i» — B «a» u T. 1.). BykBy «&» B ainpaBuTe HE Y4UUTHIBAThH («e»
JIOJKHA TIEPEXO/IUTh B <0K»). 3HAKW TIPETTMHAHUS ¥ TIPOOEITBI HE N3MEHSTh.

Kommuiekt 3amau. Bapuant 3.

1.

JIH1 Henenu MpOHYMEPOBAHBI CIEAYIOIUM 00pa3oM: 1 — MOHEAENbHUK, 2 —
BTOPHUK, ..., 6 — cyb0ora, 7 — Bockpecenne. [laHo nenoe uucio K, nexariee
B nuana3zone 1-365. Onpenenuts HOMEp AHS Henenu st K-ro nHs roaa, ecinu
U3BECTHO, YTO B 3TOM rojly | stHBapsi ObLJI0O BTOPHUKOM.

B BocTouHOM KasieHaape npuHAT 60-JeTHUN LUKI, COCTOSIMNA U3 12-TeTHUX
MOJIMKIIOB, 0003HAYaEMbIX HAa3BaHUSIMHU I[BETA: 3€JIEHBIN, KPACHBIM, JKEITHIMH,
Oenblii ¥ 4YepHbId. B KaXI0oM MOIIUKIE TOABI HOCSAT HAa3BaHMS >KUBOTHBIX:
KpBICBHI, KOpPOBBI, THIpa, 3aillla, JpaKoHAa, 3MEH, JIOIIaJH, OBIIbI, OOE3bSHBI,
Kypullbl, cCO0aku U cBUHBU. [0 HOMEpY ropa onpenenuTbh ero Ha3BaHUE, €CIIH
1984 ron — Hayvayio NUKIA: «T0J 3€JICHOU KPBICHI».

Hano nenoe uncno K, a taxxe K HabopoB HEHyEBbIX LEeNbIX yncen. Kaxabii
HA0Op COACPKUT HE MEHEEe JBYX JJIEMEHTOB, MPHU3HAKOM €T0 3aBEPIICHUS
spysiercst yncao 0. J{ms kaxaoro Habopa BBIMOJHUTH CIIEAYIOIIEE JCHCTBUE:
€CJIM DJIEMEHThI Habopa BO3PacTalOT, TO BBIBECTU 1; e€ciu 31eMeHThl Habopa
yObIBAaIOT, TO BBIBECTH —1; €ciau »JeMEeHThl Habopa HE BO3pacTaloT U He
yObIBaIOT, TO BbIBECTH 0.

Han ciicok A pa3mepa N u nenoe yucio K (1 < K <4, K <N). OcymiectBuTh
UKJIMYECKUN CIBUT JIEMEHTOB CIKCKa BIpaBo Ha K mo3unmii (mpu sTom Al
nepeiizer B AK+1, A2 — B AK+2, ..., AN — B AK). [omyckaercs
UCII0JIb30BaTh BCIIOMOTaTEIbHbIN CIIUCOK U3 4 3JIEMEHTOB.

Jan crmcok pazmepa N. BCTaBuUTh 3JIEMEHT C HYJIEBBIM 3HAYEHUEM MEPEN
MUHHUMAaJIbHBIM U TIOCJIE MAaKCUMAaIbHOTO 3JIEMEHTA CIUCKA.

Jlana uenouncnennas marpuua pazmepa M x N. Halitu HoMep nocienHen us ee
CTPOK, COJIEPKAIIMNX TOJIBKO YETHBIC YKCIA. ECIM TaKuX CTPOK HET, TO BHIBECTH
0.

Jlana uemouncnennas marpuna pazmepa M x N. HallTu KOIUYECTBO €€ CTPOK,
BCE 3JIEMEHTBI KOTOPBIX Pa3JINYHBI.

Jlana ctpoka-nipemsioxkeHrue Ha pycckoM si3bike M umcio K (0 < K < 10).
3ammdpoBaTh CTPOKY, BHINIOJHUB IHMKJIMYECKYI0 3aMEHY KaXX[oil OyKBBI Ha
OYKBY TOI'0 K€ PETUCTpPA, PaCIONIOKEHHYIO B andaBure Ha K-ii mo3uiiuu mocie
mudpyemoit 0ykBbl (Hanpumep, st K = 2 «A» nepeliger B «B», «a» — B «BY,
«b» — B «I'», «i» — B «O» u T. 1.). bykBy «&» B ayipaBuTE HE yUNTHIBATH,
3HAKM MPENUHAHUS U IPOOENIbl HE U3MEHSITh.



9.

JaHo 3ammdppoBaHHOE MPEIIOKEHNE Ha PYCCKOM sI3bIKE (Croco0 mudpoBaHus
omMcaH B MpeapiaylieM 3ananun) u komoroe cmemenue K (0 < K < 10).
PacummdpoBats npeioxeHue.

Kommnekr 3agau. Bapuant 4.

1.

JlaH HOMep HEKOTOporo rojaa (LEJNO€ MOJIOXKUTENbHOE 4ucio). OnpenenuTb
COOTBETCTBYIOIIUI €My HOMEp CTOJICTHS, YUUThIBAs, UTO, K IPUMEPY, HauaJIOM
20 cromerus 6611 1901 rom.

Jan HoMmep rona (MOJOXKHUTENbHOE Iefoe yucio). OnpeneauTs KOIUYECTBO
JTHEW B ATOM TOJy, YYUTBIBas, YTO OOBIUYHBIA T'0Jl HACUMUTHIBAET 365 nHEH, a
BHUCOKOCHBIM — 366 ngHeil. BUCOKOCHBIM cUMTaeTCs I'oj, ACIAIuicsa Ha 4, 3a
HCKJIIOUEHUEM Te€X rofoB, Kotopblie aensarcs Ha 100 u He genstcs Ha 400
(manpumep, roasl 300, 1300 u 1900 He sBisitOTCS BUCOKOCHBIMH, a 1200 u
2000 — sBistroTCS).

Hano uenoe uucio N (> 2) u Habop u3 N BemectBeHHbIX uncen. Habop
HA3bIBACTCSA NULO0OPA3HBIM, €CIH KaXKIbI €ro BHYTPEHHHUH JJIEMEHT JIMOO
Oonbie, MO0 MeHbIlle 000MX CBOMX COCeNed (TO €CTh SIBIAETCS «3yOILOM»).
Ecnu nanueiii Habop sBieTCS NMHIO00pa3HbIM, TO BbiBecTH (; B MPOTHBHOM
cily4yae BBIBECTH HOMEpP MEPBOro 3JIEMEHTA, HE SIBIISIONIETOCs 3yO1IOM.

JlaH 1LeNMoYnCIIeHHbIA cIuCOoK pa3mepa N. Y 1anuTh U3 CIUCKa BCE BJIEMEHTHI,
BCTPEYAIOIIIMECS MEHEE TPEX pa3, U BBIBECTU pa3Mep MOJYYEHHOIO CIUCKA U
€ro COAEPKUMOE.

Han comcok pasmepa N. IlpogyOnmpoBaTh B HEM SJIEMEHTHI C UYETHBIMU
HOMepamH (2, 4, ...). YCIOBHBIN onepaTop HE UCHOIb30BATh.

Jlana xBaapatHas maTpuna nopsaka M. OOHYIUTb 3JEMEHTHl MaTpUIIbI,
JIekKAIUE HUKE IITaBHOM AUAroHaIu. Y CJIOBHBIM ONIEPaTOp HE UCIOJIb30BaTh.
Jana kBanpatHas marpuna A mnopsaka M. IloBepnyts ee Ha yrom 90° B
MOJIOKUTEIILHOM HaIpaBJI€HUH, TO €CTh MNPOTUB YaCOBOU CTpPENKH (IIPU 3TOM
anemeHt Al,l mepeiimer B AM,1, snementr AM,1 — B AMM wu 1. n.).
BcnomorarenbHyo MaTpuily HE UCIIOJIb30BATh.

Jlana ctpoka, conmep:kaiiasi JJaTUHCKUE OYKBBI U CKOOKH Tpex BUIO0B: «()», «[]»,
«{}». Ecnmu ckoOKu paccTaBlieHbl TPABWIBHO (TO €CTh KaXJA0W OTKpbIBAIOIIEH
COOTBETCTBYET 3aKpbhIBAIOIIAs CKOOKA TOrO K€ BUJA), TO BhiBecTH unciio 0. B
IIPOTUBHOM CJIy4ae BBIBECTH WJIM HOMEp IMO3UIMHU, B KOTOPOM pacloioKeHa
nepBasi omuOOYHAss CKOOKa, WJIU, €CIU 3aKPHIBAIOIIMX CKOOOK HE XBaTaer,
yucio —1.

Jlana ctpoka, conepxamias nojHoe ums (aitna. BeiaenuTs U3 3TOH CTPOKH

Ha3BaHWE TiepBOro karajora (0e3 cumBoNOB «\»). Eciam daitnm comepxurcs B
KOPHEBOM KAaTaJiore, TO BBIBECTH CUMBOI «\».

Koncnexmuposanue yueonoco mamepuana (TKS5):

1. ba3oBbie anropUTMBI POrPAMMHUPOBAHMS. AJTOPUTMBI, MOBBIMIAIOIIHEC
3¢ (HEKTUBHOCTH MPOTPAMMHOIO KOJ1a.

2.  Ilpuemsl CTpyKTYpHOT'O IPOrPaMMHUPOBAHUS

3. PabGora ¢ CUMBONBHBIMH U TIONH30BATEIHCKUM W THMAMH. (OCHOBBI

00bEKTHO-OPUEHTHUPOBAHHOTO MTOAXO0/1A.



Ipumep 3a0anuss « Omuem no nabopamopnoii pabome (OJIP)» (TK 6):

[Ipu orienke oT4eTOB MO JA00OPATOPHBIM pabOTaM YUUTHIBAIOTCS CIEAYIONINE
KpUTEPUH:

1. 3HaHMe TeOpEeTUYECKOro MaTepuaa

2. BbINOJTHEHUE CAMOCTOSTENbHBIX 3a/IaHUI

3. OTBeTHI Ha BOIIPOCHI

4. OT4eT o BBITIOJTHEHHOM paboTe

5. BeITIOJTHEHHE TOMAIITHETO 3aaHus

Kpurepusimu o1ieHKH BBITIOJIHEHUS 3aJaHUs], COTJIACHO JOCTUTHYTOT'O YPOBHSI,
SIBJISTFOTCSI:

Boicokuii  ypoBeHb. 3HaHUS TEOPETHUECKOrO0 MaTepuana, MNpaBUIbHO
BBITIOJTHEHBI BCE 3a/IaHUSI B COOTBETCTBUM C TPEOOBAHUSIMHU, TOJHBIE OTBETHI Ha
BOTIPOCHI, MPABIJILHO BHITIOJHECHBI JJOMAIITHUE 33/IaHHSI, CBOEBPEMEHHO MPEI0CTaBIICH
OTYET O BBIIIOJIHEHUH paboTHI - 4 Oana.

Cpennuii ypoBeHb TeopeTHUecKHUl MaTepuall 3HAET, MPABUIbHO BBITIOIHEHBI
BCE 3aJlaHusl, OTBETHI Ha BOIPOCHI HE MOHBIC, TOMAITHUE 3aaHUS BHITIOJTHEHBI HE B
NOJTHOM O0BbEeMe, MPEIOCTaBIeH OTYET O BBIMOJHEHHH paboThl, MO0 B ciydae
HECBOEBPEMEHHOTO TMPENOCTABIICHUS OTYETa WA C HAIWYUEM HECYIIECCTBEHHBIX
OIIMOOK B BHITIOJIHEHUU JJAOOPATOPHBIX 3alaHusIX - 3 Oaria

Hwxke cpeanero ypoBeHb. BeimonHeHo He Bce, HO Oonee 50% 3amanuit
nabopaTopHOil paboOTHI, JOMAIIHEe 3aJaHUE HE BBITIOJHECHBI, HECBOCBPEMEHHO
IPEIOCTaBJIEH OTYET O BHIMIOJIHEHUH PadOTHI - 2 Oaa.

Huskuit ypoBenb. Brimomneno wmenee 50% mabopatopHoil pabOThI, HE
BBITIOJTHEHO JIOMAIITHEE 3aJ]aHie, OTYET O BBHIMOJHEHUU PaboOThl HE mpeaocTaBieH— 1
Oain

KonmaectBo OamnoB 3a Otu€r mo nabopatopHoit pabore: muHuMyMm — 1 0.
KonnuectBo 6annoB 3a OTuét mo jgabopatopHoil padore (¢ yueTom koddduimeHTa
CJI0’)KHOCTH): MaKCUMyM — 4 0.

Ilpumep 3a0anus xypcosas paboma (KP). Temvr npoexmos kypcogoti pabomwl
(KP) (OMkp).

1. Jlana neiicTBUTENbHAsE KBajpaTHas MaTpuua nopsaka 2n. Ilomyuuts
HOBYIO MaTpHIly, IiepecTaBisisi ee OJOKM pazMepoM N X N: a) KpecT-HakpecT; 0) 1o
4acoBOW cTpenke (JIeBbI BEepXHUM OJOK CTAHOBUTCS MpaBbIM BEPXHUM, MPABBIH
BEPXHHUM — MIPaBbIM HIKHUM U T.11.).

2. CocraBuTh mporpamMmy, KOTOpas 3alojiIHAeT KBaJpaTHYIO MAaTpHUILy
HOpsIIKa N YuCliaMu, 3alaHHbIMU (yHKIMeH F(N), 3amuceiBas UX B HEE «I10 CIIAPATINY
d) Mo 4acoBoOil cTpenke, 0) MpPOTHB 4acoBOW cTpenku. Pa3paborarh MpoeKT asis
ciy4as, korga F(N) Moxxer ObITh pa3Hoii (GyHKIHS, KaK mapaMerp).

Hanpumep, s N=5 u F(n)=n? nmony4aem cieayromye MaTpHIbL:

a) 1 2 3 4 5 0) 1 16 15 14 13



16 17 18 19
15 24 25 20 18 25 22 11
14 23 22 21 19 20 21 10
13 12 11 10 9 5 6 7 8 9

3. Jlan ogHOMEpHBIN 1enouncieHHbln MaccuB pazmepa N. Pa3zpaborats He

17 24 23 12

oo N O
A w N

MEHEE JIByX CIIOCOOOB IMpOBaHUS/IEIN(POBAHUS DJIEMEHTOB MAacCHUBa C
IPUMEHEHUEM TTOOUTOBBIX OTIEPAIIHIA.

4.  Jlana BemectBeHHass Marpuna pazmepoM (N X M). IlepecraBnsis ee
CTPOKH M CTOJIOIIBI, TOOUTHCS TOTO, YTOOBI HAUOOIBIITUIN AIEMEHT (WJIM OJUH U3 HUX)
0Ka3aJics B IEBOM BEPXHEM YTIIy.

5.  Paspaborarh mpoOEKT, KOTOPHIM 00ECIeYnBaET BBIMIOJHEHUE OMEpAIIHii
CIIOKEHUS, BBIYUTAHUS W YMHOXKCHHS HaJ MaTpUIlAMHU TENbIX 4ucel. Bwioop
BBITIONTHSAEMOM OMEepaIuu  OCYIIECTBIAET TMOJb30BaTenb. [l apudmernueckmx
oneparuil HaJ MaTpULIaMH UCIIOJIb30BaTh MEPErPY3KY OMEpPaTOPOB.

6. N3 maccuBa yganuTh camyr0 JJIMHHYIO IIEMIOYKY YETHBIX 3JIEMEHTOB.
[Tpumep, n3 maccuBa A[8]: 4 1 4 2 1 2 4 6 nomkeH nonyuntbes maccuB A[5]: 414 2
1 (camas nmuHHAs LEMOYKA YETHBIX YHCET BKJIIOYAET AJIEMEHTHI ¢ 6 1o &: 2 4 6).
[IpoBepuTh MOTHOTY TPOrpaMMbl Ha JUIMHHBIX MacCHUBax C OOJbIIMM HabOpOM
NOCJIEOBATEIBHOCTEN LEIbIX 4YHCel. PaccMOTpeTs CUTyalMio, KOrja MOJ00HBIX
I[EMIOYEK HET.

/. N3 maccuBa A ynanuTh T€ 3JIEMEHTHI, KOTOPbIE BCTPEYAIOTCS M B MACCUBE
A u B MmaccuBe B o kpaitneii mepe mo 2 pasa. [Ipumep, maccuB A[8]: 334523509,
maccuB B[7]: 1 2 345 2 5. Ilo 2 pa3a B 000MX MacCHMBaxX BCTPEYACTCS TOJIBKO
3JIEMEHT, paBHBIN 5. MaccuB A mocie yaanenus npumet Bua: A[6]: 334 2 3 9.

8. U3 maccuBa A ymamuTh T€ IETOYKH YETHBIX 3JIECMEHTOB, B KOTOPHIX €CTh
XO0Ts1 Obl ONMH 3JieMeHT u3 MaccuBa B. Ilpumep, maccuB A[9]: 3245232 6 5,
maccuB B[6]: 1 34 7 8 9. Maccug A nocite ynanenus npumer sua: A[7]: 352326 5.

9. MaccuBsl 4 1 B nipeacTaBisitoT coOOH JBa YMCIOBBIX MHOXKECTBA M3 N U
M 3JIEMEHTOB, COOTBETCTBEHHO. Pa3paborath mnporpamMmbl IS MHOJy4YEHUs
00bEIMHEHUS, TIEPECEUEHHUS U PA3HOCTH YKa3aHHBIX MHOXKECTB.

10. MaccuB A mpeacTaBiseT coOoi MaTpuily Kod3(PGHUIIMEHTOB JTUHEHHOTO
ypaBHEHHUS N-ro Tmopsaka. Pa3paboraTe mporpamMmy i HaXOXKICHHS PEIICHUS
cuctembl Merojamu ['aycca u Kpamepa.

11. MaccuB A npexacrapisier coboi mMaTpuily Kod(PQUIIMEHTOB JUHEHHOTO
ypaBHEHHUS N-ro Tmopsaka. Pa3paboraTh mporpamMmy i HaXOXKICHHS PEIICHUS

CUCTEMBI METOAaMH 3ei1esl U METOJIOM 00paTHOM MAaTPHUIIBI.

12. Tloctpoutsh (yHKIMOHATBHYIO MaTpuily F(Xy) = /x +3fy 1 gn

X2 +y”
TOYKaX JIIS JIF000T0 3aJJaHHOr0 Juana3zoHa X, Y. Haitn koopauHatsl (Xmin, Ymin) (Xmax,
Ymax) OKCTPEMAJbHBIX TOYECK (DYHKIIMH, €CIU TaKMX TOYEK HECKOJIbKO YyKa3aTh



KOOP/AMHATHI BCEX TOYEK.

13. [Han daiin, copepkamuii TEKCT Ha pycckoMm si3bike. [lomcuurath
KOJINYECTBO CJIOB, HAUMHAIOIINXCSA M 3aKaHYMBAIOIIMXCS HA OJHY U Ty Xe OYKBY U
BbIJIaTh 3TH OYKBBI C YKa3aHUEM COOTBETCTBYIOIIErO KOJIMYECTBA CIIOB.

14. Hamwmcarp mnporpamMmy, KOTOpas TO3BOJSIET 3amui@poBBIBATH U
pacippoBBIBATh COOOIIEHUE C TMOMOIIBI0 «IHdpa MePecCTaHOBKW». ITOT MHUD
MEHSIET MECTaMH JiBe coceHue OykBbl. [IpogymaTs BapuaHT mKU(pPOBKH, €CIIA YUCIO
OYKB B CJI0€ HEUETHOE.

15. Tekct mporpammbl Ha C++ xpanutca B (aitie Ha aucke. CocTaBUTH
nporpammy o0OpabOTKH TEKCTa MpOorpaMMbl: 1) onpenenuTh MaKCUMaJIbHYIO CTETIEHb
BJIOKEHHOCTH LIMKJIOB B Iporpamme; 2) ONpeAenuTh o0liee KOJUYECTBO CTPOK U
KOJINYECTBO CHUMBOJIOB, OTJIMYHBIX OT Mpoberna; 3) yAaquTh U3 TEKCTa MPOrpamMmbl
BCE KOMMEHTapHUH.

16. Hamucarp nognporpammy—dyakmuro Form(S, X, Y), rae S — ctpoka, X u
Y — BelllecTBEHHBIE NIepeMEeHHbIe. B cTpoke 3amrcano apupmMeTnieckoe BhIpakeHue,
cozepaiiee nepeMeHHbie X U Y, KOHCTaHTHI (1[ebl€ WK BEUIECTBEHHBIE), ONepaliu
+, -, * /. Tlopsmok omepammii ompeaenen ckoOkamu. [logmporpamma—QyHKIus
BO3BpaIllaeT 3HauUCHUE apuU(PMETHUECKOTO BHIPAKEHUS MPH 3aJaHHBIX 3HAUCHUAX X U
Y.

17. Hamucare nmomnporpammy—dynkiuo Form(S, X), roe S — crpoka, X —
BEIIECTBEHHAs1 TmepeMeHHas. B cTpoke 3ammcaHo apupMeTH4ecKoe BBIpaKECHHE,
cozieprKallee MepeMeHHYI0 X, KOHCTaHTHhI (1IeJible WM BEIIECTBEHHbIE), Onepanuu +,
-, *, /. llopamok onepanuii onpeneneH ckoOkamu. IloanporpamMma—QpyHKIuUs
BO3BpaIllaeT 3HaYeHNE apU(PMETHUECKOTO BBIPAKEHHS MIPH 33JAHHOM 3HAYCHUU X.

18. PaspaboTraTh MpOEKT, B KOTOPOM PEANU3YIOTCS CTaHAAPTHBIX OTepaIuu
HaJl TPEXMEPHBIMU BEKTOpPaMU d=xT+yj+ zk . Co3maTe COOTBETCTBYIOLIWE
CTPYKTYpHL, QYHKIIUU C HUIMHU U PEaj30BaTh MEPErpy3Ky ONepaTopoB.

19. Pa3paboraTh MpOEKT, B KOTOPOM PEATM3YIOTCS CTaHJAPTHBIX OIEpaluu
HaJl  KOMIUIEKCHRIMH  uHMclIaMu B anrebpamdeckoir  dopme__ Z=A+iB.
i — komIUIekcHas eqmanma i =V—1.  Cosnatnb COOTBETCTBYIOIIIUE CTPYKTYPHI,
(GYHKIMH ¢ HUMU U PEaIn30BaTh MEPETPY3Ky OMEepaTOPOB.

20. Pa3paborarh MPOEKT, B KOTOPOM PEATU3YIOTCS CTaHJAPTHBIE OMNEpaluu
HaJ KOMIUIGKCHBIMM 4YHCIAMM B OJKCHOHEHIManbHoi Qopmez=€"". i -
KoMIUIeKcHas exuamna i = V—1. Co3zats COOTBETCTBYIOIIUE CTPYKTYPbI, PYHKIIMH C
HUMU U PEan30BaTh MEPErpy3Ky onepaTopos.



4.2 JInsi npoMesKyTOYHOM aTTecTaluu:

Ipumep 3auemnvix 3adanuti (OM 1).

1. Jlan pa3mep ¢aitna B Gaiitax. Vcnonb3ysi onepanuio JeJICHUs HAllelno, HauTh
KOJIMYECTBO TOJIHBIX KWJIOOANUTOB, KOTOPBIE 3aHUMAET JaHHbIN (aiin (1 xkunobalT =
1024 Gaiira).

2. Jlanbl 1ienbie monoxkutenbHble uncaa A u B (A > B). Ha orpeske mmuHBI A
pa3MEeIEeHO MaKCHUMaJIbHO BO3MOXXHOE KOJMYECTBO OTpE3KOB JiauHbl B (6e3
HanoxxeHui). Mcnonp3ys onepaiuio AeleHusl Hallello, HAMTH KOJWYeCTBO OTPE3KOB
B, pa3MmenieHHbIX Ha oTpe3Ke A.

3. HaHo Tpex3HauHoe unciio. Hailtu cymmy u nmpousBesieHre ero mudp.

4. JlaHOo Tpex3HauHO€ YMCJIO0. BBIBECTHM 4YHUCIO, MOJYYEHHOE MPU NPOUYTECHHUH
MCXOJIHOT'O YHCJIa CIIpaBa HaJlEBoO.

5. Hano wnenoe yucno A. IIpoBepuTb MCTUHHOCTHb BbICKa3biBaHUs: «YHucimo A
SIBJISIETCS TTOJIOKUTEIIbHBIM.

6. Hauel nBa menbix uucia: A, B. IIpoBepuTh HCTUHHOCTH BBICKA3bIBAHUS:
«Kaxnoe u3 uncen A u B HeuetHoe»

7. danbl Tpu nensix yucna: A, B, C. IlpoBepuTh UCTUHHOCTH BBICKA3bIBAHUS:
«Kaxnoe u3 uncen A, B, C oa0XUTEIbHOEY.

8. Hanbl Tpu menbix yucna: A, B, C. IlpoBepuTh MCTUHHOCTH BBICKA3bIBAHHUS:
«Xots1 Ob1 ogHO 3 yncen A, B, C monoxureabHOE».

9. Tano memoe umcio N (> 0). ChopmupoBaTh U BBIBECTH IICIIOYMCICHHBIN
criucok pasMmepa N, conepxanuid N IepBbIX HOJ0KUTEIbHBIX HEYETHBIX Uncel: 1, 3,
5, ...

10. Jano uenoe yucino N (> 1), a takxe nepBblid wieH A W pa3HOcTh D
apugmerndeckoil mporpeccur. CopMupoBaTh U BBIBECTH CIMCOK pa3mepa N,
conepxamuii N nepBbIX WIeHOB JaHHOU nporpeccuu: A, A + D, A + 2D, A + 3<D,

11. JlaH criMCcoK A HEHYJIEBBIX LIENbIX yucen pasmepa 10. BeiBecTn 3HaueHHE
EPBOro M3 Tex ero 3j1eMeHToB AK, KOTOopble YAOBIETBOPSIOT HepaBeHCTBY AK <
A10. Eciu Takux 37€MEHTOB HET, TO BEIBECTH 0.

12. Han cniucok pasmepa N u nensie uncia K u L (1 < K < L < N). Haiitu
CyMMY 3JIEMEHTOB cIiicka ¢ Homepamu oT K 10 L BKIIOUUTENBHO.
13. Jaubl uenvlie nonoxutenbHble ynucia N1 m N2 u ctpoku S1 u S2.

[TosmyuuTs W3 3TUX CTPOK HOBYIO CTPOKY, cojepskamyr nepsbie N1 cuMBOIOB
ctpoku S1 u nocnennue N2 cUMBOJIOB CTPOKHU S2
14, Han cumBon C u cTtpoka S. YaBouTh Kaxjaoe BxoxzaeHue cumBona C B
CTPOKY S.
15. Jlan cumBona C u ctpoku S, SO. [lepen kaxapim BxoxkaeHueM cumoia C B
CTPOKY S BCTaBUTH CTPOKY SO.

Ipumepul sxzamenayuonnovlx 6unemos (OM 2):
buer Ne 1
1. TpancasTop. Pa3HOBUAHOCTH TPaHCISATOPOB



2. Ocobennoctu apupmernyeckux onepannii Ha C++. CoBMeILIEHHbIN onepaTop
nprcBanBanus. YeMy Oyner paBeH pe3ysbrar Berauciaenus: intl, k=2, m = 10; i =
N . (o2i-1
(m)/(m/k - 5); 3. IToctpouts Tabmuiy GyHKnun F(x)= " (-1)' %
2 i)!
1:4+3-10"] ¢ marom 5-102. N - 11060€ KOHEYHOE 1LIeJ10€ YHCIIo. MICIoabp30BaTh
PEKYPPEHTHBIE COOTHOIICHUS U HE UCIIONIH30BaTh (DYHKIIMIO POW JIJISt TIOTYICHHS
crernenu (-1).

st xe[-3-10

buter Ne 2
1. ITousrue morok Ha C++. KOHCOJIbHBIE TOTOKX BBOJA/BHIBO/IA

2. Paznnune B nmepenaye nmapaMeTpoB I10 3HAYEHUIO U 110 ccbuike: Kakoi pesynbrar

IMOABHUTCA Ha KOHCOJIN I1OCJIC BBIIIOJIHCHUA IIPOI'PAMMBI

inta, b, c, d;

void f(int a, int& ¢, int& d)

{

int b;

a=5;c=7;b=9;

i

nt main()

{

a=1;c=1;b=1;f(ba,c); cout<<<< b; return 0;
}

3. 3aBUCHMOCTB CUTHaja OT BpeMeHu t ompenensercs dGopmynon U(t)=

esint+kt

Peructparnus curnana U(t) peamusyercs na unTepBaie te[l;10],At=1 . Co3garb
MAacCHB W3 3HAYCHUI CHTHajJa M HAWTH MOMEHT, KOTJa CHI'HaJI UMEET MaKCHMAJIbHOE

3HaucHue. 3HaueHue mapamerpa k=1,3-10-3

busner Ne 3

1. Pa3zpaboTka (yHKUMM BBIYHMCICHUS CYMMBI KOHEYHOrO psAlia MO 3aJaHHOMY

apryMEHTY Y YMCIIy YWIEHOB psija.

2. CTpyKTyphl: MA0JIOH CTPYKTYphl, B KaKHUX CIIy4dasx YyJ0OHO TIOJb30BaTHCS

cTpykrypou. [IpuBectu mpuMepsl.

3.Jlana nundopmaiiis 0 KOMHaTax B OOIIEKUTHUH, 3allUCaHHAs B ¢aiiie. 3anuch
uMeeT BU: aMUIuu, HOMEp KOMHATHI, (haKyJIbTeT, miomaab. CoCTaBUTh CITUCOK
CTYJIEHTOB C 33JJaHHOTO (aKyIbTETa U HANTH CPEAN HUX TEX, KTO )KUBET B KOMHATE C
HaMMeEHbIIEeH Tuiomaabio. HoBas crpykrypa: dpamumius, miomajib KOMHATHI.

buner 4

1. Uto Takoe nUHaMuYecKas TUMU3alMs AaHHbIX? YUTO mpencTaBisioT U3 ceds
nepeMeHHbie, 00bEKThI, cChUIKN? Kakue 1Ba 00s13aTeNbHBIX OIS UMEET OOBEKT?

2 Jlana cTpoka, coiepkamias nojiHoe uMsl ¢aiia, TO €CTh UMs JUCKA, CIHCOK
KaTajaoroB (IyThb), COOCTBEHHO MMS U paclIUpeHue. BbiienuTs u3 3TOH CTPOKH
pacmupenue (aitna (0e3 mpeanecTByel TOUKH).



buner 5
1. Uto Takoe OOBEKT M YTO TAKOE MEPEMEHHAs, KaK OHH MEXIy COOON CBSI3aHBI?
['ne xpanutbes uapopmaiiys o Tune oobekTa? YTo Takoe CUETUYMK CChUJIOK U KaKue
(YHKIMY OH BBIOTHSIET?
2 Jlana cTpoKa-IpeUIOKEHUE C U30BITOYHBIMH TpoOeTaMyu MEXIY CIOBaMHU.
[Ipeobpa3zoBaTh €€ Tak, 4TOOBI MEXKAY CIOBaMH ObLIT POBHO OMH MIPOOEI.

buser 6
1. HazoBuTe HMKIMYECKHE KOHCTPYKIUU SI3bIKa MporpamMmupoBaHus. ONUIIUTE

KOKIYI0 U3 HHUX, NIPUBEIUTE MPUMEPHI UCIIONB30BAHUS B MPOrpaMMHOM Koxe. B
YeM OTJIMUME [UKINYECKUX KOHCTPYKITUH.

2. ansl nenbie nonoxurenbubie uncia M, N u Habop u3 N uucen. ChopmupoBath
Matpuny pasmepa M X N, y KOTOpOoi B KaXXI0W CTPOKE COJEpIKATCS BCE UMCIIA U3
MCXOHOr0 Habopa (B TOM ke MOPSIAKE).

buner 7
1.ITpucBanBanmy KOpPTEKEN U CIUCKOB.  [IprcBamBaHne  IOCIEN0BATEIBLHOCTEN.

Pacmmpennoe pacnakoBbsIBaHME MOCIIEN0BATENbHOCTEN. Packpoiite BONpoCch Ha

pUMepax

2. Jlansl niensie nonoxxkurenbHbie yuciaa M, N u Ha6op u3 N yucen. ChopMupoBaTh
Martpuly pasMepa M X N, y KOTOpO! B Ka)J 0l CTPOKE COJEPIKATCSA BCE YUCIIA U3
UCXOJTHOT0 Habopa (B 00paTHOM MOPSJIKE).

buner 8
1. Korma BmepBele mosBuics Python, kTo co3nmarens JaHHOTO —SI3bIKA
nporpaMMmupoBanus. [log BIusiHMEM KakWX  S3bIKOB  MPOrpaMMUPOBAHUS
co3naBaics Python. KakoBel 0CHOBHBIE OCOOCHHOCTH SI3bIKa TIPOTPAMMHUPOBAHHSI
Python.
2. Han daiin nenbix uncen. Co3mats HOBBINM (ailsl, comeprKaiuii Te K€ SJIEMEHTHI,
YTO U UCXOJHBIN (ailyi, HO B 00paTHOM IMOPSIIKE.

buner 9
1 Yto mpexacrasisger U3 cedsl mporpaMMa He si3bIke nporpammupoBaHust Python?
NcxonHplil nmporpaMMHbiil kon, uto 3T10? Kakum 00pa3oM mosydaercsl JaHHBIMI
koxa? Uro takoe 6aiT-koa? Kakum o6pazom nonyyaercs oH? Uto Takoe PMV?
2 JlaHbl KOOpJIMHATHI ABYX Pa3JIMYHBIX IOJEH IIaxmMaTHOM nocku x1, yl, x2, y2
(uenmple 4yucia, Jexamue B auanazoHe 1-8). IIpoBeputrh UCTUHHOCTH
BbICKa3bIBaHUs: «Dep3b 3a OIUH X0 MOXKET IIEPEUTHU C OJHOTO TOJIS HA JPYTOe.

buner 10
1. HazoBure obnactu mpumeHeHus si3blka nporpammupoBanus Python. Kakwue

3a/1a9M MOYKHO pelraTh ¢ momoipio Python.
2 Jlano ums daiina u nemoe yuciao N (> 1). Co3gate daitn 1eabix Yucel ¢ TaHHbIM
MMEHEM | 3amucaTh B Hero N IOJIOKUTEIbHBIX YeTHBIX uuced (N, N-2, ...).
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