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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
OIIK-8.1 CnocobeH pazpabaThIBaTh aarOpPUTMBI
OIIK-8 Criocoben pa3pabaTbiBaTh JUISL pELICHUS IPAKTUYECKUX 3a/1a4
anropuTMsl U nporpammel, npuroansie | OIIK-8.2 CiocobOeH pa3pabaTeiBaTh
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:xkanue QUCHUILUIMHBI, CTPYKTYPHPOBaHHOE IO pa3jejaMm




BH/IaM 3aHATHH

Paznennl
JUCIUILTHHEI

Bcero uacos

Pacnipenenenne
TPYIOEMKOCTHU

10 BUAaM y4eOHOM paboThI

JICKIIMH

nab. pao.
Ip. 3aH.

cam. pao.

DopMbI 1
BUJI
KOHTPOJIS

NHpexchl THOAUKATOPOB
bopmMHpyeMBIX
KOMIIETEHIINH

Pasnen 1. Beenenue B
SI3BIK
MPOrPaMMHUPOBAHUS
Python
bazoBrle
JTAHHBIX
quciaa

THUIIbI

Python,

w
(op}

12

18

Pa3znen 2. ba3oBrle
TUIIBI JaHHBIX Python,
CTPOKH, CIIMCKH,
CJIOBapu

32

20

TK 1,
TK 2
TK 3

OIIK-8.1, OIIK-8.2

OIIK-8.1, OIIK-8.2

Paznen 3. basoseie
THUIBI JaHHBIX Python,
daitnbl, KOPTEXHU,
MHOY€ECTBA.
Co3pganue
HPUIOKEHUS Ha
Python

40

14

20

TK 2,
TK 3
TK 4

OIIK-8.1, OIIK-8.2

3auer

OM 1

OIIK-8.1, OIIK-8.2

Hroro 3a 1 cemecTp

108

16

34

58

Pasnen 4. bBasosble
AJITOPUTMBI
IPOTPaMMHUPOBAHHS.
AJNTrOpUTMBI,
MMOBBIIIAIOIIIIE

3¢ (HEeKTUBHOCTH
MIPOTPaMMHOTO KOJIa.

60

12

12

36

Paznen 5. Ilpuemsl

CTPYKTYpPHOTO
IPOrpaMMUPOBAHUS

60

12

12

36

TK 5,
TK 6

OIIK-8.1, OIIK-8.2

OIIK-8.1, OIIK-8.2

Pasmen 6. Pabota c
CHMBOJIBHBIMU 51
[MOJIB30BATEIbCKUM U
TUIIAMU. OCHOBBI
00BEKTHO-
OPUEHTHPOBAHHOTO
MMOIXO0/1a.

60

12

12

36

TK4

OIIK-8.1, OIIK-8.2

Kypcosas pabota

36

36

OMKkp

OIIK-8.1, OIIK-8.2

DK3aMeH

OM 2

OIIK-8.1, OIIK-8.2

Hroro 3a 2 cemectp

216

36

36

144

3.3. Conep:xanue qUCHUNITHHBI

Pa3nen 1. BBemenne B sa3bik mporpamMmmupoBaHus Python ba3oBbie TuIbl




naHHbIX Python, yuca.
Tema 1.1. Cunrtakcuc s3eika Python. Jlunamuueckas tunusamnusi Beenenue B
TUrbl 00bekTOB Python.
Tema 1.2. bazoBeie Tunbl pgaHHbix B Python. OGpaboTka uucioBoii
uHdOpMaIHH.
Tema 1.3. bazossriif Tun ganHbix Python — uncna, mogynu math, random.

Pa3znea 2. IlocnenoBarensHoctr B Python. ba3zoBeie Tumbl manHbix Python —
CTPOKH, CIIUCKH, KOPTEXKHU.

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

Tema 2.2. ba3oBbie THUIIBI JJAHHBIX — CIIUCKH, IBYMEPHBIE CITUCKU (MaTPHIIbI).

Paznea 3. basoBbie Tumbl maHHbIX Python, cioBapu, MHOXecTBa, (ailibl.
Coznanue mpuioxenust Ha Python.

Tema 3.1. ba3oBble TUIIBI JAHHBIX — MHOYKECTBA, CIIOBapH.

Tema 3.2. bazoBbie THUIIBI JAaHHBIX — (haIIBI.

Tema 3.2. Ilonw3oBatenbckue (GyHkmuu B Python, oOpaborka HCKIIOUYEHHH.
Co3nanue npuioxxenus Ha Python.

Pasnen 4. ba3oBele  anropuTMbl  IIPOrPAMMHUPOBAHMS.  AJITOPUTMBI,
HoBbIIIAIOIMIKE YPPEKTUBHOCTh MPOTPAMMHOIO KOJa.

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

Tema 4.2. Cyernsiéi onepatop uukia For. AIroputmsl reHepanuu CiaydyaiHbIX
YuCell.

Tema 4.3. OmnepaTopbl YCIOBHOI'O LHMKIJA. AJTOPUTMbI TaOYISIUUU JTAHHbBIX.
Onuncanne u THUOHAIA3ALNs CTATUYECKUX MACCUBOB.

Paszaean 5. IIpuembl CTpYKTYPHOIO IIPOrpaMMUPOBAHUS.

Tema 5.1. OCHOBHBIE IPHUHIIUIIBI CTPYKTYPHOTO MporpamMMupoBanus. [lonstue
«byukuus». Ctpykrypa ¢QyHKmud u ux Tunel. DopManbHble W (PaKTHUECKHE
napaMeTphl.

Tema 5.2. Onmcanne AUHAMUYECKHX MAacCHBOB. CTPYKTYpHBIM TMOAXOMA TPHU
paboTe ¢ OTHOMEPHBIMH U IBYMEPHBIMH THHAMUYECKHMH MaCCHUBaMHU.

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

Pa3nen 6. PaGora ¢ cUMBOJIBHBIMU M TOJIb30BATEIbCKUM U TUHAMU. OCHOBBI
00BEKTHO-OPUEHTUPOBAHHOI' O TIOJIX0/1A.

Tema 6.1. CumBonbHbIE AaHHBIE U CTPOKU. CTpokoBble (QyHKUUU. [Ipumeps
3aa4 Ha 00paOOTKYy CHMBOJIBHBIX MAacCHBOB M CTpOK. Iloib30BaTesbCcKUE THUIIBI
naHHbIX. [Iepeuncnenus.

Tema 6.2. Crpykrypsl. OO0benuuenusi. lleperpy3ku u mabioHbl (QyHKIHH.
[Tonmumopdusm. Ileperpy3ka omepauuii. Bpemsi ku3Hu M 00J1acTh BUIUMOCTH



NIEPEMEHHBIX.

Tema 6.3. OcnoBbl OOII. Ilousitue kinacc. AtpubyTthl kinacca. HacnemoBanue.
[Tonsitue 6a30BBIM U MPOU3BOAHBIN Kiacc. [IpUHIUIIBI HAcIEeOBaHUS 3aKPBITHIX U
3alUIIEHHBIX 00J1acTel Kiacca.

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

3.5. TemaTu4ecKuil IUIaH JIa0OPATOPHBIX padoT

. Benenne B bl 00bekTOB Python

. bazoBbie Tumner ganHbIX B Python. O6paboTka uncnoBoit uHpopMauu

. bazoBwrii Tumn gqanHbIx Python — uncna, moaynu math, random

. ba3oBbIe TUIIBI JaHHBIX — CTPOKU, METOJbI CTPOK.

. ba3oBble TUIIBI JaHHBIX — CIIUCKU, ABYMEPHBIE CITUCKH (MAaTpPHIIBI).

. bazoBble TUIIBI JaHHBIX — MHOXECTBA, CIIOBapH.

. ba3oBble TUITBI TaHHBIX — (HalIbI.

. [Tonp3oBarensckue pynkmuu B Python, o6paborka mckmoueHuit. Co3nanue
npuioxkenus Ha Python.

9. JIunetinbie anroputmel. [locTpoeHne nporpaMM Ha TUHEHHBIE AITOPUTMBI.

10. Anroputmsbl BeTBieHus. [locTpoenue mporpamm ¢ anropuTMaMy BETBJICHHUS:
ompenenenne O[3 mmsa  maremarnueckux — ¢yHkuui. [IporpammupoBanme
IIPEPHIBAHUM.

11. Iuknuyeckue airopuTMbl, CYETHBIM omnepaTtop uukia. Iloctpoenue
IporpaMM € aJirCOPUTMaMU HUKIUYECKOU CTPYKTYPBI.

12. TlpumeHeHmem OWUTOBBIX omepanuii. Pemenwe 3amad Ha 00pabOTKY
OJTHOMEPHBIX MAaCCUBOB C MIPUMEHEHUEM OUTOBBIX OIEpaInil.

13. luknudeckue aaropuTMBbl, UTEPALMOHHBIN omepaTop mukia. [loctpoenue
IpOrpaMM € aJITOPUTMAMU HUKINYECKON CTPYKTYPBI.

14. Tloctpoenue mporpamMm MOAYJIBHOW CTPYKTypbl. OOBsSBIECHUE U
ornpezeneHne PyHKIUH.

15. Pemienne 3amay C OJHOMEPHBIMU CTaTUYECKUMU MAacCUBAaMH METOJAMU
CTPYKTYPHOT'O MPOrpaMMHUPOBAHUS.

16. Pa3zpaGoTka ™MeTrogamMu CTPYKTYpHOTO THPOrpaMMHUPOBAaHUS (YHKIIUH,
3aJIaHHBIX TpadUvYecK, aHAIM3 TPOrPaMM C Mepeaadeit mapaMmeTpoB MO 3HAUYCHHSIM,
CCBUIKaM, YKa3aTeJIsIM.

CONOOTEWDN P

3.6. KypcoBoii npoekT /KypcoBasi padota

1. Jlana neicTBUTENbHAS KBaApaTHas Marpuia mopsiaka 2n. Ilomyduts
HOBYIO MAaTpHILy, TIepecTaBsisi ee OJIOKKM pasMepoM N X N: a) KpecT-HakpecT; 0) 1o
4acoBOW cTpenke (JIeBbIM BEpPXHUM OJIOK CTAHOBUTCS TPABbIM BEPXHUM, MPAaBBIN
BEPXHUU — IPaBbIM HUKHUM U T.1I.).

2. CocraBuTh mporpamMmy, KOTOpas 3alojIHAET KBaJpaTHYIO MAaTPHILy
nopsizika N 9uciiaMu, 3aaHHpIMu QyHKIMeH F(N), 3amnceiBast MX B HEE «I10 CITUPATTH



d) To 4acoBOil cTpenke, 0) MPOTHB YacoBOW cTpenku. Pa3paboraTh mpoeKT miis
ciryyasi, korga F(N) Moxket ObITh pa3HO# (QyHKIHS, KaK apameTp).
Hanpumep, qus n=5 u F(N)=n? mony4aem ciemyroomue 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. PazpaboraTts He

oo N o o1
A wWw N

MEHEE JIByX CIIOCOOOB IMU(POBaHMI/ISITU(POBAHUS DJIEMEHTOB MAacCHBa C
IPUMEHEHUEM TTOOUTOBBIX OTIEPAITHIA.

4.  Jlana BemectBeHHass Marpuna pazmepoM (N X M). IlepecraBnsis ee
CTPOKH U CTOJNOIBI, JOOUTHCS TOTO, YTOOBI HAMOOJBIIIUM 3JIEMEHT (MJIU OJAWH U3 HUX)
OKa3aJicsl B IEBOM BEPXHEM YIIIy.

5.  PazpaboraTth mpoekT, KOTOpbI O0ECHEUYMBAET BBHIMOJIHEHUE OIepaluii
CIIOKEHUS, BBIYMTAHUS W YMHOXKCHHS HaJ MaTpHUIlAMHU TENbIX 4ucel. Brioop
BBITIONTHSAEMON OMEpaIui  OCYIIEeCTBIAECT TMOJb30BaTensb. [ apudmMermueckux
orneparui HaJ MaTpUIIaMH UCIIOJIb30BaTh MEPErPY3KY OMEepaTOPOB.

6. N3 maccwBa ymanuTh camyrlo 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 BKJIOYAET 3JIEMEHTHI ¢ 6 mo 8: 2 4 6).
[IpoBepuTh MOTHOTY TPOrpaMMbl Ha JUIMHHBIX MacCHUBax C OOJBIIMM HabOpOM
NOCJIEOBATEIBHOCTEN LEIbIX 4YHCel. PaccMOTpeTs CUTyalMio, KOrja MOJ00HBIX
I[EMIOYEK HET.

7. W3 maccuBa A yoaJuTh T€ DJIEMEHTHI, KOTOPHIE BCTPEYAIOTCS U B MACCHBE
A u B MmaccuBe B 1o kpaitaeii 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 BCTPEUYAETCSA TOJBKO
3JIEMEHT, paBHBIN 5. MaccuB A mocie ynanenus npumet Bua: A[6]: 3342 3 9.

8. U3 maccuBa A ymamuTh T€ IEMOYKH YETHBIX 3JIEMEHTOB, B KOTOPBIX €CTh
XO0Ts1 Obl OMH 3JieMeHT u3 MaccuBa B. Ilpumep, maccuB A[9]: 32452 32 6 5,
maccuB B[6]: 1 34 7 8 9. Maccug A nocitie ynanenus npumer sua: A[7]: 352326 5.

9. MaccuBsl 4 U B npeACcTaBisiOT COOOM JIBa YUCIOBBIX MHOXKECTBA U3 N U
M 2JIEMEHTOB, COOTBETCTBEHHO. Pa3zpaborarh mnporpamMmbl Ui MOJy4YEHUs
00BEAMHEHUS, TIEPECCUCHUS U PA3HOCTH YKa3aHHBIX MHOYKECTB.

10. MaccuB 4 npexacrapisier coboi MaTpuily Kod(PQUIIMEHTOB JUHEHHOTO
ypaBHEHHUS N-ro Tmopsaka. Pa3paboraTe mporpamMmy s HaXOXKICHHS PEIICHUS
cuctembl Merojamu ['aycca u Kpamepa.

11. MaccuB A npexacrasisier cobor MaTpuily Kod(PQUIIMEHTOB JUHEHHOTO
ypaBHEHHUS N-rO Topsiaka. Pa3paboraTh mporpamMmy i HaXOXKICHHS PCIICHUS
CHUCTEMbI METOJIaMU 3eH eIl U METOJI0M OOpaTHON MaTpPHIIBI.



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

VX2 +y”
TOYKaX JUIs JTF0OOT0 3aaHHOoro0 auamnazoHa X, Y. Haittu koopauHaTsl (Xmin, Ymin) (Xmax,
Ymax) DKCTPEMAalbHBIX TOYEK (YHKIMM, €CITM TaKhMX TOYEK HECKOJbKO YyKa3aTh
KOOPJMHATHI BCEX TOYCK.

13. Jlan daiin, comepkamMii TEKCT Ha pycckoMm s3bike. IlogacuyuraTh
KOJIMYECTBO CJIOB, HAUMHAIONIUXCSA W 3aKaHYMBAIONINXCS HA OJHY U Ty K€ OYKBY U
BBIJIaTh ATH OYKBBI C YKa3aHUEM COOTBETCTBYIOIIETO KOJIMYECTBA CIIOB.

14. Hamumcarp mporpamMmy, KOTOpash TIO3BOJSET 3amm(pOBBIBATH H
pacmmdpoBhIBaTh COOOIIEHUE C TOMOIIBI0 «IU(ppa MEePeCTaHOBKU». DTOT HIHPP
MEHSIET MECTaMH JiBe coceane OykBbl. [IpoaymMaTs BapuaHT mM(pPOBKH, €CITH YHUCIO
OYKB B clI0O€ HEUETHOE.

15. Tekct mporpammbel Ha CH++ xpanutca B (aitie Ha aucke. CocTaBUTH
nporpamMmy oOpabOTKH TEKCTa MPOrpaMMbl: 1) ompenennTh MaKCUMaJIbHYIO CTEIEeHb
BJIO)KEHHOCTH IIMKJIOB B TIpOrpaMme; 2) ONpenenuTh o0Iee KOTUYECTBO CTPOK U
KOJIMYECTBO CHUMBOJIOB, OTJIMYHBIX OT Tpodera; 3) yAaluTh U3 TEKCTa MPOTPAMMBbI
BCE KOMMCHTAPHH.

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

17. Hamucarp momnporpammy—dynkimio Form(S, X), rae S — crpoka, X —
BEIIECTBEHHAs TiepeMeHHas. B cTpoke 3ammcaHo apudmeTudeckoe BbIpaKeHHE,
coJieprkaiee mepeMeHHyr0 X, KOHCTaHThI (I1eJble WJIM BEUECTBEHHBIE), OTIEpaIuy +,
-, *, /. lTlopsamox omnepamuii omnpeneneH ckobkamu. Iloamporpamma—QyHKIus
BO3BpaIaeT 3HauYeHNE apuPMETUIECKOTO BBIPAKEHHUS NP 3aJaHHOM 3HAYCHUH X.

18. Pa3zpaboraTh MpOEKT, B KOTOPOM PEATM3YIOTCSl CTaHIAPTHBIX OIEpaIuu
HaJ TPEXMEpHBIMH BekTOopamm @ = X1+ Vj + zk . Co3math COOTBETCTBYIOILIHE
CTPYKTYpBI, GYHKIIMU C HUIMHU U Peaju30BaTh MEPErpy3Ky OMepaTopoB.

19. PaspaboraTh MpPOEKT, B KOTOPOM PEATHU3YIOTCS CTaHIAPTHBIX OIEpaIiy
HaJl  KOMIUIEKCHBIMH  uHMciaMu B anrebpamdeckoit  ¢opme__ Z=A+iB.
i — kommtekcHas eqmanma i =vV—1. Cosnarb COOTBETCTBYIOIIIUE CTPYKTYPHI,
(GYHKIIMY ¢ HUMU U PEaIn30BaTh MEPErpy3Ky OMepaTopoB.

20. Pa3paborarh MPOEKT, B KOTOPOM PEATU3YIOTCS CTaHIAPTHBIC OTEpPAIUH
HaJ KOMIUIGKCHBIMH YMCIaMM B DKCIIOHEHIMalbHOH ¢Qopmez =€“Y. i —
KOMIUTeKCHas exuunna i = V—1. Co3zars COOTBETCTBYIOIINE CTPYKTYPHI, PYHKIIHH C
HUMH U PEaT30BaTh NEPErPy3Ky OMEPaTOPOB.



4. OueHnBaHue pe3yJIbTATOB 00y4eHUsI

OueHuBaHUE pE3yJbTaTOB OOYYEHHS IO AUCIUIUIMHE OCYIIECTBISCTCS B
paMKax TEKYIIEro KOHTPOJS W MPOMEXKYTOUYHOW aTTecTallid, MPOBOJAMMBIX IO
6ampHO-perTuHroBoit cucreme (bPC).

[[Ixana orieHKH pe3yabTaTOB OOYUYEHUS M0 AUCIUILIINHE:

YpoBeHb chOpMUPOBAHHOCTH
WHANKATOpa KOMIIETEHIIUN
N N Huxe N
Bricokuit Cpenuuit Huskuit
3aniaHu- cpeaHero
Koz Koz POBAHHBIC | o1 85 510 100 | o1 70 10 84 | 0T 55 10 69 | oT 0 mo 54
KOMIIE- | MHIMKATOpa | pe3yabTaThl
TEHIUH  KOMIIETEHIMH| OOYUEHHS 110 [xana oneHuBaHus
UCITUTUTHHE HEY/I0B-
Auch YIOBJIET- YA
OTIIMYHO XOopouio JICTBOpU-
BOPHUTEIILHO
TCJIIbBHO
3QYTEHO HE 32YTEHO
3HATh:
3HaeT Bce | 3HaeT 3HaeT He  3maer
OCHOBHBIC OCHOBHBIC HEKOTOphIE | OCHOBHBIC
OCHOBHBIC | TUTIOBBIC THUTIOBBIC OCHOBHBIC THUTIOBBIC
THUTIOBBIC QITOPUTMBI | alITOPUTMBI | THIIOBBIE QITOPUTMEI
QITOPUTMBI | PEIICHHUS peIeHHUs QITOPUTMBI | pEIICHUS
pelieHus MPAKTUYECK | MPAKTHUYECK | PEIICHUS MPAKTHYECK
MPaKTHYECK | MX 3a]a4 Ha | UX 3aJ7a4 Ha | IPaKTHYECK | MX 3a]a4 Ha
uX 33/1a4 Ha | 00paboTKy | 0OpaboTKy | MX 3aaa4 Ha | 00paboTKy
00paboTKy | pa3NUYHBIX | PA3MUYHBIX | 00pabOTKY | pa3IMYHBIX
pPa3IUYHBIX | THIIOB TUTIOB pPa3NUYHBIX | TUIIOB
OIIK-8
CriocoGer THTIOB uHpopMany | HHPOpPMAIK | THUIIOB uHpOpMaIn
uHpOpManyu | H, HE | M1, MOXeT | nHpopMal| | H,
paspabatel | O[IK-8.1
BaTL : U (4ucia, JIOITYCKaeT | JOMYCTHTh | H, JIOITYCKaeT
Crniocoben | crpokw, OmMOO0K HECKOJIBKO | JIONYCKaeT | IpyOble
AITOPUTM 6
. pa3padaThl | MaccHBBHI) HEerpyObIX MHOTO OIINOKHU
BaTh OIMOO0K HEerpyObIX
MpOrpaMm
. AT OPUTMBI OIMO0K
’ JUTSE YMETbh:
TIPUTO/THBI
e s perIeHus Hemonctpu | Jlemonctpu | HactuaHo He wmoxer
paKTHYEC pyeT pyer JEMOHCTPH | TIPOJIEMOHC
mpakrec | D Paspabateis | yyenpe MEHHE er UpOBaTh
KOO KHX 3a/1a4 y y py! Tpup
aTh pa3pabathiB | pa3pabaThiB | yMEHHUE YMCHHE
MpUMEHEeH
st AJTOPUTMBL | aTp aTh pa3pabaThiB | pa3pabaThiB
PpCIICHUA QITOPUTMEI | aJITOPUTMEI | aTh aTh
NPAaKTUYECK | pEIICHHS pelIeHus AITOPUTMBI | AJITOPUTMBI
UX 3aJa4, B | MPAKTUYECK | MPAKTUYECK | PEIICHUS pelieHus
TOM 4HCJIE | X 3a7a4, B | X 3a/1a4, B | MPAKTHYECK | MPAKTHUYECK
3a1a4 TOM 4HCIE | TOM 4YHCJe | X 3aJa4, B | UX 3a/ay, B
IIPUKJIaTHO 3aaa4 3aga4d TOM 4YHCJIC | TOM YHUCIC
i oGmacTu | MPUKJIAIHO | IPUKIAAHO | 3a/1a4 3a/1a4
nesTenpHoc | M obmactu | i obmactu MPUKIATHO | NIPUKIIA/HO
TH. JEeATENIbHOC | MeATeNbHOC | B obnactu | i oOnacTtu
TH, HE | TH, MOXET | JICITeILHOC | IeATeIhHOC
JIOITYCKAeT | JAONYCTHTh | TH, TH,




OIMO0K HECKOJIBKO | IOMyCKaeT | JOIyCKaeT
HerpyObIX MHOT0 rpyObie
o1noboK HETpyObIX OLIMOKH
oLIMOO0K
BJIQJIETh:
Hemonctpu | Jlemonctpu | HactuaHo He woxer
pyer pyer JEMOHCTPH | IPOJEMOHC
BJIaJICHUE BJIaJICHUE pyer TPUPOBATH
HAaBbIKAMU | HABBIKAMH | BIIAJCHHE BJIa/ICHUE
HaBbikamu | pa3paboTku | pa3pabOTKy | HABBIKAMH | HABBIKAMH
pa3paboTku | u pa3paboTku | pa3paboTKu
u ONTUMHU3AIl | ONITUMHU3ALl | U u
ONTUMHU3AL] | HH uu ONTUMHU3AI] | ONITUMH3AII
uu AITOPUTMOB | QJITOPUTMOB | UU un
AITOPUTMOB | pEIICHHUS pelieHus AITOPUTMOB | AJITOPUTMOB
pelIeHus MPAKTHUYECK | MPAKTHUYECK | PEIICHHS perieHus
MPAaKTHYECK | MX  3aJad, | UX  3ajad, | IPaKTHUECK | MPaKTHYECK
uX 3a1a4 HE JOMyCcKaeT | MX  3ajJady, | UIX  3ajad,
JIOIYCKaeT | HECKOJIBKO | JIOMYCKAaeT | JOIyCKaeT
OIMOO0K HErpyobIX MHOTO rpyosnie
OIMOO0K HErpyobIX OIIMOKHU
oLIOoK
3HATH:
3HaeT Bce | 3HaeT 3Haet He  3maer
CHUHTAKCUYE | OCHOBHBIC HEKOTOPBIE | OCHOBHBIC
OcHOBHBIE | CKHE CHHTAKCHUYE | OCHOBHBIC CHUHTAKCHYC
CHUHTAKCUYE | KOHCTPYKIIH | CKHE CHUHTAKCHYE | CKHE
CKHe " S3bIKA | KOHCTPYKIIH | CKHE KOHCTPYKITH
KOHCTPYKIM | IPOTpaMMH | U S3bIKa | KOHCTPYKLU | U SI3bIKA
U SI3bIKa pOBaHUSA IporpaMMu | U SI3pIKa | IpOrpaMMu
nporpaMMu | oOpabOTKH | poBaHUS NporpaMMHU | pOBaHUS
OITK-8.2 pOBaHUSA pa3nuyYHbIX | 00paboOTKU | poBaHUS 00paboTku
C -6 00paboTKH | THIIOB pa3IUYHBIX | OOpabOTKH | pa3MUYHBIX
HOcoDeH pa3nUYHBIX | UHGOpPMAIK | TUIIOB pPa3IUYHBIX | TUIIOB
pa3zpabatsl
BATL TUIIOB u, He | HH(popManu | TUIOB uHpOopManu
uHpOpMaNK | TOMycKaeT | M, MOXeT | uHpopMmalm | H,
KOMIIBIOTE | ) (umcna, omrndoK JIOITYCTUTh U, JIOITYCKAeT
ﬁ gzlrepaMM CTPOKH, HECKOJIBKO | JIOyCcKaeT | rpyobie
MacCHBBI) HerpyObIxX MHOT'O OIINOKHU
b OIMOO0K HErpyobIX
MPUTOIHBIE
OIMO0K
TUIS -
MPaKTHIEC YMCTD.
KOO PazpabateiB | Jlemonctpu | Jlemonctpu | Yactuyno He wmoxer
IpHMCHEH aTh pyer pyer JEMOHCTPU | TIPOJIEMOHC
st MPHUKJIAHBL | YMEHUE YMCHHUE pyer TPUPOBATH
e pa3pabatbiB | pa3paOaThiB | yMEHHUE yMEHHE
KOMIIBIOTEP | aTh aTh pa3pabathiB | pa3pabaThiB
HBIC MPHUKJIAIHBl | IPUKIIATHBI | aTh aTh
IIPOrpaMMBbI | € e NPUKIAIHBl | TIPUKIIATHBI
MPUTOJIHbIE | KOMIIBIOTEP | KOMIIBIOTEp | € e
TUTST HBIE HBIE KOMIIBIOTEP | KOMIBIOTED
MPAKTHYECK | MPOTPaMMBbl | IPOTPAMMBI | HBIE HBIC
oro MPUTOJIHBIE | TIPUTOJHBIE | MPOTPAMMBI | MIPOTPAMMEI
MPUMEHEHU | IS TUTST MPUTOJIHbIE | TIPUTOHBIC
I, B TOM MPAKTUYECK | MPAKTHYECK | IS JUTST




qucie 3a1a4 | oro oro NPaKTUYECK | MPaKTHYECK
NPUKIAJHO | IPUMEHEHU | IPUMEHEHH | Oro oro
iobmacth |4, B TOM |5, B TOM | IPUMEHEHH | IPUMEHEHU
JEeSATeNbHOC | YMCIIe 3a/a4 | Yhcie 337a4 | s, B TOM | 1, B TOM
TH NPUKIAJHO | IPUKIATHO | YHCIE 33/a4 | YUCIIe 3aa4
i obmactu | i 00nacTH | NPUKIANHO | MPHKIATHO
NEeITEeILHOC | AeATENbHOC | M oOiylacTy | 1 oOmactu
TH, HE | TH, MOXET | ACIATEIBHOC | NEATEIHHOC
JIONyCKaeT | AOMYCTUTh | TH, TH,
OLIMOO0K HECKOJIbKO | IOTIyCKaeT | JOIYCKaeT
HEerpyObIX MHOTO rpyobie
OIMO0K HEerpyObIX OIINOKHU
OmMO0K
BJIAJICTh:
Hemonctpu | Jlemonctpu | HactudHo He woxer
pyeT pyeT JEMOHCTPH | TIPOJIEMOHC
BJIaJICHUE BJIaJICHUE pyeT TPUPOBAThH
HaBbIKAMU | HABBIKAMH | BJIaJICHUE BJIaJICHUE
HaBbikamMu | pa3paboTku | pa3pabOTKU | HaBbIKAMHM | HaBBIKAMU
pa3paboTKu | U u pa3paboTKu | pa3pabOTKH
u ONTUMM3AL] | ONTHUMH3ALl | U u
onTuMH3al | Uu uu ONTUMM3AL] | ONTHUMHU3ALL
uu KOMITBIOTEp | KOMIIBIOTEp | UM U
KOMIIBIOTEP | HBIX HBIX KOMITBIOTEp | KOMITBIOTEP
HBIX nporpaMM | MPOrpaMM | HBIX HBIX
OporpaMM | IPUTOJIHBIX | IPUTOAHBIX | IPOTPaMM | IPOTpaMM
NPUTOIHBIX | JUIS TUTS NPUTOAHBIX | TIPUTOIHBIX
TUTS MPaKTUYECK | MPAKTHYECK | IJIs TUTs
NPaKTUYECK | OTO oro NPaKTUYECK | MPAKTHYECK
oro NPUMEHEHH | IPUMEHEHH | OTO oro
NPUMEHEHU | 4, B | 1, B | IPUMEHEHU | IPUMEHEHH
1, B NPUKIAJHO | MPUKIATHO | 4, B | 1, B
OpUKIAJHO | # coepe | i cdepe | IPUKIATHO | MPHUKIATHO
it chepe NEeSATENbHOC | ACSTENbHOC | i chepe | i ctepe
JesTeNbHOC | TH, HE | TH, JESTENBHOC | AEATEIbHOC
TH JIOTTyCKaeT | JIOMYCKaeT | TH, TH,
OIoOoK HECKOJIbKO | IOTIYCKaeT | JOIMYCKaeT
HEeTpyObIX MHOTO rpyObIe
OInO0K HEeTpyObIX OIINOKHU
OmnO0K
OH@HO‘-IHBIC MaTCpHrabl JJIA IIPOBCACHUA TCKYIICTO KOHTPOJIA u

IIPOMEXKYTOYHON aTrTecTanuu IpuBencHsl B [lpunmokenun K paboueil mporpamme
JIMCIUTUINHEL.

[TonHBIA KOMILIEKT 3aJaHMi M MaTepHaIoB, HEOOXOIUMBIX IS OLICHUBAHMS
pe3ynbTaToOB 00YUYEHUs M0 NTUCLHMIUIMHE, XpaHUTCS HA Kadeape pa3padoTurKa.



S. Y4eOHo-MeToquueckoe n HR(OpManHoOnHOe 00ecneyenne AHCUHRILTHHBI
5.1. YueGHo-MeTOoAHYeCKOe oGecniedeHHe

5.1.1. OcHoBHas nuTeparypa

L IOpbeBa, A. A. MatemaTH4ecKOe MPOrpaMMHpPOBaHHE : yuebHoe mocobue / A. A.
1OpbeBa. — 2-¢ u3n., uenp. u non. — Cauxr-Tletepbypr : Jlans, 2022, — 432 ¢. — ISBN
978-5-8114-1585-4. Texcr: onextponusii// JlaHe : 3neKTPOHHO-GHOIHOTEYHas
cucrema. — URL: hitps://e.lanbook.com/book/212210 (mata ofpawmenus: 21.03.2023). —
PexxuM mocryna: iuist aBTOpH3. 110JIb30BaTENEIH.

2 AnnpraHoBa, A. A. ANrOpHTMM3alHs U TIporpaMMipoBanue. TTpakTHKyM y4uebHoe
nocobue / A. A. Aanpuaunosa, JI. H. Mcmarunos, T. M. MyxTaposa. — Cankr-IletepOypr :
Jlanp, 2022. — 240 ¢. — ISBN 978-5-8114-3336-0. — TekcT : 3nekTpoHHsti // JlaHs :
JICKTPOHHO-OubMoTCURas cuctema. — URL: https://c.lanbook.com/book/206258 (nara
obpawenus: 21.03.2023). — Pexcum 10cTyna: Juis aBTOPH3. TI0/Ib30BATENEH.

3. Pauees, C. M. ITporpammuposanse. Jlabopatopssrii npaxtiukym / C. M. Pauees. —
Cankr-Tletepbypr : Jlaus, 2023. — 104 c. — ISBN 978-5-507-45194-4. — Texer :
SNEKTPOHHBIA  //  Jlame .  3jeKkTpoHHO-OMOnMoTeunas cuctema. —  URL:

https://e.lanbook.com/book/292907 (nard obpamenns: 21.03.2023). — Pexxum noctyna: s
aBTOPH3. MOJIL30BaTENEH.

5.1.2. lononuuTenbHas uTeparypa
1. IIporpammupoBanue: OCHOBBI aIrOPUTMH3AIMH U IPOrPAMMHPOBAHKS © YYEOHHUK /
H. Y. TMapdunosa, A. H. IMeubkun, B. I'. Tpycos ; mon pen. 5. I. Tpycosa. - M. :
Axanemus, 2012. - 240 c. - (Boicwee npodeccuonansHoe obpasopanue. bakanaspuar). -
ISBN 978-5-7695-9149-5. - Tekct : HenocpeACTBEHHBIH

2. Kynunos, 10. Y. OcHoBsl coBpeMeHHO# uHbopMaTHKH : yueGHOoe mocobue / 10. K.
Kynunos, ®. ®. [Tamenko. — 5-e u3n., crep. — Cankr-Tletepbypr : Jlans, 2022. — 256 c.
— ISBN 978-5-8114-0918-1. — Texkcr : anexTpouHsiii // JIaHb : 3NEKTPOHHO-OHOTHOTEYHAS
cuctema. — URL: https://e lanbook.conv/book/213647 (mata obpamienns: 21.03.2023). —
Pexxum poctyna: a7s aBTOPH3. NOB30BATENEH.

3, Axynuy, K. JI. MatemaTtHueckoe nporpaMMHUpOBaHUE B MpuMepax u 3amadax / M. JI.
Axymuy. — 4-¢ u3n., crep. — Cankr-IletepOypr : Jlans, 2022. — 348 ¢. — ISBN 978-5-
507-44635-3. — Texct : anexkTpoHHsli // JlaHb : 31neKTpoHHO-O0MONMOTEYHAs cucTeMa. —
URL: https://e.]anbook.com/book/231488 (nara oOpamenns: 21.03.2023). — Pexwum
JOCTYIIA: AJI aBTOPU3. NOJIb30BATENEH.

SVBIHOTEKA
Ky




5.2. MudopmanmonHoe odecnevyeHmne

5.2.1. DAeKTpOHHBIE M HHTEPHET-PECYPCHI

Ne HaumenoBanue 31eKTpOHHBIX U HTEpHET-pecypcoB Cchuika
/o
1 [DnexTpoHHO-OMONIHMOTEUHas cucTeMa «JlaHby 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 HargMoHalIbHAas 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 nprToxkeHU|/[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  sddexruHoro/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. MaTepuajJIbHO-TeXHHYECKOE 0O0ecneuyeHue TUCITUTITMHBI
HaumenoBanue HaumenoBanue yueOHOIM [lepeuens HEOOXOAMMOTO 0OOPYIOBAHUS U
BUJA yICOHOM ayJTUTOPHH, TEXHHUYECKHUX CPEJICTB O0YICHHUS
paboTsI CHeIHaIU3UPOBAaHHON
nabopaTtopuu
Jlexumun YyeOHast ayuTopust s Cnenmanu3upoBaHHasi  ydyeOHass ~ 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
oOecrieueHruEM JOCTyTIa B OUOC,
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 HHTepHeT 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 J0CTyIa B BHOC,

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,
TEXHHUYCCKUC cpeacTBa O6y‘-ICHI/ISI
(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,
MYJIbTUMEIUITHAS 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 yyeOHas 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 BO3MOXXHOCTBIO BbIX0J1a 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) M MHBaMMIbI 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 310POBbSL.

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
oOyuaromuxcst ¢ OB3 u wuWHBaNMAOB, pa3MelleHAa Ha CailTe YHHBEPCHUTETA
www//kgeu.ru. MiMeercst BO3MOYKHOCTb OKa3aHUsI TEXHUYECKOW ITOMOIIH aCCUCTCHTOM,
a TaKXKe YCIIyT CypJIONEPEBOTUMKOB U TU(PIOCYPAONIEPEBOIUMKOB.

JUts agantanuu K BocnpusTHio JunaMu ¢ OB3 um MHBasiMaMy ¢ HapyIIEHHBIM
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€ CJIa0O0CTBIIIAIIEero 00Yy4alomerocs MPHUBIEKACTCA MEJarorom
KECTOM (Ha IUIeUO KIAAETCs pyKa, OCYLIECTBISETCS HEPE3KOE MOXIIONbIBAHUE);

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

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

- HCTIOJIb30BaHUS CXEM, TUArpaMM, PUCYHKOB, KOMIIBIOTEPHBIX IPE3ECHTALUM C
TUIIEPCChIIKAMU, KOMMEHTHUPYIOIMMU OT/EJIbHbIE KOMIIOHEHTBI H300pakeHMUs;

- 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 Jnnamu ¢ OB3 1 nHBanuaamu ¢ HapylneHUIMU
3peHus CIPABOYHOTO, yueOHOrO, IIPOCBETUTENHCKOTO Martepuaa,
OpeyCMOTPEHHOT0 00pa30BaTeIbHON MPOrpaMMON MO BBHIOPAaHHOMY HalpaBIECHUIO
MOJIFOTOBKH, 00ECIIEUMBAIOTCS CIEAYIOIINE YCIOBUS:

- BeZleTcs ajanrtanys opUIMAIBHOrO caita B ceTh MHTepHeT ¢ 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 00YYaIOIUMCS, TPU 3TOM KaKIbIi



http://www.kgeu.ru/

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), TOTAJIHO O3BYYUBAETCS;

- obecrieunBaeTcss HEOOXOIUMbIA YPOBEHb OCBEIIEHHOCTH MOMEIICHU;

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

dopma TpoBeneHWs 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
BO3MOKHOCTh MPOUTH MPOMEKYTOUYHYIO aTTECTAIMIO YCTHO, MMCbMEHHO 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
BOCIIUTATEJIHbHOM PadOTHI ¢ 00y4AKOIIMMHUCS.

Metonuueckoe obecrieueHrne mpoIecca BOCIUTAHNS 00YyJarOIIUXCS BBICTYAET
OTHUM W3 ONpeAeNsfonuXx (aKTOpOB BBICOKOI'O KadecTBa  0Opa3oOBaHMS.
[IpenonmaBarens By3a, IEMOHCTPHUPYS BBICOKHH TPO(ECCHOHATN3M, JPYIUIHUIO,
YETKYIO TPKJIAHCKYIO TTO3UIINIO, CAMOJIUCITUIUTMHY, TBOPUYECKHUM MOAXO/T B PEIICHUN
npodeccuoHaIbHbIX 3aJlad, B XOje 00pa3oBaTEIbLHOIO IMpollecca CIOCOOCTBYET
(dbopMUPOBAHUIO TAPMOHUYHOMN JIMYHOCTH.

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

- Meroabl (OpMUPOBAHUS CO3HAHMS 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
CUTYyaIUu JJIs1 SMOITMOHATLHO-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, YBRKCHUS K CBOCH 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 O0YUAIOITUXCS aKTUBHOM TPaXKTaHCKOM TO3HIIMY, OCHOBAHHOMN



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

- pa3BUTHE MPABOBOUN U MOJIUTHUYECKON KYyIbTYpPbl O0YyYAIOMIUXCS, 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.

LlyxoeHno-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, MPUBBIYKK 3a00TUTHCA O JIOMSIX, 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:xyTouHasi aTTecTanus oM 0-45
(3auer, ax3ameHn, KII, KP)




3ajaHue NpoMeKyTOUHON
aTTecTaluu

0-15

B nucemenHoit hopme 1o

ouneram

0-30

Cemectp 2

Haumenosanue paznena

DOopMBI U BUJL
KOHTPOJIA

PeliTnHTOBEIE TTOKA3aTEIN

| Tekymuii KOHTPOIIb

JlomonHuTEILHEBIC
oammer x TK1

Il Texymumii KOHTPOJIH

JlonOIHUTEIbHEIE
oauiel k TK2

Il Texymuii KOHTPOJIb

JIOIIOTHUTEIBHBIE
Oamnel Kk TK3

HUroro

[Ipomexyrounas
aTTecTalus

Pa3gen 1. «ba3oBble
AJITOPUTMBI
MPOrpaMMHUPOBAHUS.
AJITOPUTMBI, IOBBIIAIOIHE

3¢} (PeKTHBHOCTHL NPOrPAMMHOI0O
KOI2»

TK3

15

15-
30

15-30

TecT win NUCbMEHHBIN OITPOC

3amuTa 1a60paToOpHOI pabOTHI

OT4eT 10 CaMOCTOATEIILHOM
pabote

Paznen 2. «IIpuembl
CTPYKTYPHOI'O
NMPOrpaMMHUPOBAHUS»

TK3

15

0-15

15-
30

15-30

Tect niM MUCEMEHHBIN OMPOC

3amuTa 1a60paTOpHOI pabOTHI

Beinonnenne nHANBUAYAIBHBIX
3aganuii (pedepaToB)

Pa3znen 3. «Pabora c
CHMBOJLHBIMHA H
M0JIb30BATEJIbCKHM U THIIAMH.
OcCHOBBI 00bEKTHO-
OPHEHTHPOBAHHOIO MOIX0Aa»

TK4

25

0-15

25-
40

25-40

TecT nnn NUCbMEHHBIN OITpPoC

3amuTa 1a00paTOpHON pabOTHI

OTUeT 10 CaMOCTOATEILHOIM
pabote

14

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

OM

0-45

3aaHue NpoOMeKyTOUHON

aTTeCTalluU

0-15




B nucemenHoit hopme 1o

ouneram

0-30

2. OueHOYHBIE MaTepUAJIbI TEKYLIEro KOHTPOJIsi M MPOMEKYTOYHOM aTTecTAlMH
[[Ixana oueHKH pe3ynbTaTOB OOYyYEHHUS 110 TUCLMILIAHE:

YpoBeHb chOpMUPOBAHHOCTH

HMHAUKATOPAa KOMIICTCHIWH

N N Huxe N
Bricokuit Cpennuit Huzkuii
3anaHu- CpPEAHEro
Koz Koz POBAHHBIC o1 85 510 100| 0T 70 10 84 | OT 55 10 69 | 0T 0 1O 54
KOMITE- WHANKATOpa | pe3yJabTaThl
TEHIMH  |KOMIIETEHIMU | OOY4EHHMS 110 Illxana oneHnBaHUs
HCLMUIUINHE HEY/I0B-
et YAOBIIET- YA
OTJIIMYHO XOopouio JICTBOpU-
BOPUTEIIBLHO
TCJIIBHO
3a4TEHO HE 3a4YTEHO
3HATh:
3HaeT Bce | 3HaeT 3Haer He 3mnaer
OCHOBHBIC | OCHOBHBIC | HEKOTOPHI | OCHOBHBIE
TUTIOBBIC | TUIIOBBIE e TUTIOBbIE
AJITOPUTM | aJITOPUTM | OCHOBHBIC | QJITOPUTM
OcHOBHBIE
BI BI TUTIOBBIC | BI
THTIOBBIC
pEIIeHUs] | PEIICHUs | alTOPUTM | PEIICHUS
AJTOPUTMBI
MPaKTHYEC | MPAKTUYEC | bI MpaKTHYe
penieHus
KUX 3a7a4 | KUX 3a7a4 | pelIieHusl | CKHUX
MPAKTUYECKUX
Ha Ha MpaKTUYeC | 3a/a4  Ha
safiad Ha 00paboTky | 00paboTKy | KX 3amad | 00paboTK
OIIK-8 00paboTKy
pa3JIMYHbl | pa3IMYHbl | Ha y
Crnocoben pa3IMYHBIX
X THUINOB | X  THUIOB | 00pabOTKY | pa3IU4HbI
paspabatel | O[IK-8.1 THIIOB
- uHpopMmall | uHpopMall | pa3aUuHbl | X  THUIIOB
BaTh C 6 uHpopMaIu
MOCOOCH 15078 HE | MM, MOXKET | X  THMOB | HHpOpPMaA
aJITOpPUTM 6 (dncna,
- pa3paoaTeiB CTDOKH JIOTyCKAaeT | OMyCTUTh | MH(pOpMAIl | ITHH,
aTh POKH, OIHMOO0K HECKOJIbKO | WH, JoTycKae
porpamm MaCCHBBI)
. AJTOPUTMBI HErpyOBIX | JOMYyCKaeT | T TpyOnIe
i JUTS OILINOOK MHOT'O OIINOKHU
TIPUTO/THBI
e I pemenus HEerpyObIX
OmruO0K
npakTiyec | MPAKTHIECK .
KOO HX 3a71a4 YMETh:
Hemonctp | Hemonctp | Yactuuno | He moxer
MIPUMEHEH
upyer upyer JEMOHCTpP | MPOJEMOH
wi Pa3zpabartpiBar
3p yMEHHE yMEHHE upyer CTpUpPOBa
b QITOPHTMBI | pa3pabaThl | pa3pabaThl | YMEHHE Th
pCIICHUA BaThb BaThb pa3pabaThl | yMEHHUE
MPAKTUYECKUX | aNTOPUTM | aITOPUTM | BaTh pazpabar
3a7a4, B TOM | bl BI aITOPUTM | BIBATh
yucle  3ajad | peUleHusi | peleHus | bl AITOPUTM
HpHKHaZ[HOﬁ OPpaKTUUICC | IPAKTUYCC | pCLICHUSA bI
obnactu KHX 3a/1a4, | KUX 3ajad4, | MpakTH4ecC | peleHus
JeSTeNbHOCTH. | B TOM | B TOM | KUX 3aJa4, | MPaKTH4e
YUCIIe quCIIe B TOM | CKUX
3a1a4 3a1a4 qUCJIe 3a7a4, B




OPUKIATH | IPUKIAIH | 33734 TOM
oi oi NPUKIAAH | YHCIIE
o0iactu o0iactu on 3amau
JeSITeNbHO | JesTeNbHO | 00JacTu MIPUKIIAIH
CTH, HE | CTH, JIEATCIBHO | OH
JIOITYCKAeT | MOXET CTH, obnacTu
ommrboK JOITYCTUTH | JOMTYCKAeT | MesTeNbH

HECKOJIBKO | MHOTO 0CTH,
HErpyOBIX | HETPYOBIX | JIOIyCKae
OIHO0K OIHUOO0K T TpyOBIC
OLIMOKHU
BJIAJIETh:
Hemonctp | Jemoncrp | Hactuyno | He moxer
upyer upyer JEMOHCTP | IPOJEMOH
BJIaJICHUE | BIaJICHUE | UpYyeT CTpUpOBa
HaBBIKAMHU | HABBIKAMU | BIIaJICHHE | Th
pa3paboTK | pa3pabOTK | HABBIKAMH | BIIaJICHUE
" U|u U | pa3pabOTK | HaBBIKAM
ONTHMHU3A | ONTUMHU3A | U ulu
HaBpikamu
UU U ONTHMHU3A | pa3padoT
pa3paboTKu u
onTuMusamuy | PITOPUTM | QITOPUTM | LMK KU u
OB OB QITOPUTM | ONITUMHU3A
QITOPUTMOB
peleHust | pelieHust | OB IUU
pereHus
—— NPAaKTHYEC | MPAKTHYEC | PEIICHUS | aJrOpUTM
sanau KHX 3aJa4, | KX 3aj]a4, | IpaKTHIecC | OB
HE JIOMTYCKAeT | KUX 3a/1a4, | peICHHS
JIOTTYCKAeT | HECKOJBKO | JOMYCKaeT | MpaKTUie
O1IMO0K HEerpyObIX | MHOTO CKHX
OIIMO0K HerpyObIX | 3azad,
91115 (703 JoTycKae
T rpyOBIe
OLIMOKHU
3HATh:
3HaeT Bce | 3HaeT 3HaeT He 3Haer
CHUHTAaKCHUY | OCHOBHBIE | HEKOTOPHI | OCHOBHBIC
ecKue CHUHTaKCHY | € CHUHTaKCH
OcHOBHBIE KOHCTPYK | €CKhe OCHOBHBIE | YECKHUE

OIIK-8.2 CUHTAKCUYECK | IIUM SA3bIKa | KOHCTPYK | CHHTAKCUY | KOHCTPYK

Cnocoben ne mporpamMM | UM S3bIKA | €CKUE 105071

pa3pabaThIB | KOHCTPYKLUMU | UPOBAaHUS | MPOrPaMM | KOHCTPYK | A3bIKa

aTh A3BIKA 00paboOTK | UPOBaHHUS | MU S3bIKA | IPOTPAMM

KOMIIBIOTEP | IPOTPaMMUPO | U 00paboTK | mMporpaMM | UPOBAHUSA

HBIC BaHUS pasNUYHbl | U upoBaHus | 00paboTK

nporpamMmbl | 00paboTKu X  THUIOB | pa3nu4Hbl | 00paboTK | K

NPUTOJIHBIE | Pa3JIMYHBIX uHdopmall | X  THUIOB | U pa3ITUYHbI

TUIS THUIIOB 1178 He | mH(opMall | pa3IMYHBl | X  TUIIOB

MpakTU4YecK | MHPOpPMAIMK | JOMYCKAeT | MM, MOXKET | X  THUIOB | HHpOpMa

oro (uncna, OIIMO0K JIOMYCTUTH | WHpOpMAIL | LIUH,

NPUMEHECHU | CTPOKH, HECKOJIBKO | WH, JIOITyCKae

s MacCHUBBI) HEerpyObIX | JOMYCKaeT | T IpyOble

o1nO0K MHOTO OLINOKHU
HETpyOBIX
o1nuO0K
YMETB!

PaspaGareBar | Jlemonctp | Jemonctp | Yactuuno | He mMosxer




b IIPUKIIATHBIE | HPYET upyeT JEMOHCTP | MPOJEMOH
KOMIBIOTEPHBI | YMEHUE yMEHHE upyer CTpUpOBa
€ MporpaMMbl | pa3pabatbl | pa3padarbl | yMEeHUE Thb
MIPUTOTHBIE BaTh BaTh paszpabatbl | ymeHUE
TUTSE NPUKIIATH | IPUKJIAIH | BaTh pazpabat
MPAKTHYECKOT | bIe BIC MIPUKJIAJIH | BIBATh
0 KOMIIBIOTE | KOMITBIOTE | BIE TIPUKJIATH
MPUMCHCHHS, | PHBIC pHBIC KOMITBIOTE | BIC
B TOM YHCIIe IporpaMM | MpoOrpaMM | pHbIE KOMITBIOT
3a/1a4y Bl bl MpPOrpaMM | €pHbIE
MPUKIIATHOM MNPUTOJIHBI | IPUTOAHBI | bI MpOrpaMm
obnacTu e IUIst | € JUTSl | IPUTOJHBL | Bl
JESTENbHOCTH | MPAaKTHYEeC | MPaKTH4eC | € JUTSL | TIPUTOIH
KOTO KOTO MpaKTUYeC | ble IS
NPUMEHEH | IPUMEHEH | KOTro MIPaKTU4e
usi, B TOM | Usl, B TOM | IPAMEHEH | CKOTO
qucIie qucIie Us, B TOM | IPUMECHEH
3ama4 3ama4 qucIie Us, B TOM
NPUKJIATH | PUKJIAIH | 33134 qrcie
ou ou NpUKIaAH | 3a1a4
oOacTr oOacTn on TIPUKJIATH
NEeSTENbHO | NeATENbHO | 00JacTH oif
CTH,  HeE | CTH, NESITENBbHO | 00J1acTH
JIOTTYCKAeT | MOXET CTH, JeSITENbH
OInO0K JOMYCTHUTDH | JOIYCKAeT | OCTH,
HECKOJIBKO | MHOTO JIOITyCKae
HEerpyObIX | HETPYOBIX | T TpyObIe
ook om0k OIIMOKHU
BJIAJICTh:
Hemonctp | Hemonctp | Yactuuno | He moxer
upyer upyer JEMOHCTP | MPOJEMOH
BJIQJICHUE | BIQJCHUE | UPYeT CTpUpOBa
HABbIKAMU | HABbIKAMU | BIAJCHHE | Th
pa3palboTK | pa3pabOTK | HaBBIKAMHU | BIAJCHUE
u u|u U | pa3pabOTK | HABBIKAM
ONTHMHU3A | ONTHUMH3A | U u|u
Hasikamu
1805051 805051 ONTHMHU3A | pa3padoT
pa3paboTKu U
KOMIIBIOTE | KOMIIBIOTE | ITUU KH u
ONTUMHU3AINH
PHBIX PHBIX KOMITBIOTE | ONITHMH3a
KOMITBIOTEPHBI
IporpaMM | IPOrpaMM | PHBIX 17078
X MporpamMmm
MPUTOJHBI | PUTOAHBI | MPOTPAMM | KOMITBIOT
MIPUTOTHBIX
s X IUTS | X JUTSl | IPUTOJHBI | €PHBIX
MpaKTHYeC | MpaKTHYeC | X IUTsL | IpOTrpamMm
MPAKTHIECKOT
o KOTO KOTO MPaKTUYEC | MPUTOIH
NPUMEHEH | IPUMEHEH | KOTro BIX IS
MIPUMCHCHHSI,
. | U, B | Uf, B | IPUMEHEH | MPaKTU4e
B IIPUKJIATHOM
cdhepe MPUKIAIH | NPUKIAIH | U, B | CKOTO
oii cdepe | oif cdepe | IPUKIAAH | IPUMEHEH
NEeSTETbHOCTH L
NeSITENBHO | IeATENbHO | Ol  cdepe | usl, B
CTH,  HE | CTH, NESITENBHO | MPUKIIAIH
JIOITYCKAeT | IOMYCKaeT | CTH, oii cdepe
OIMO0K HECKOJIBKO | JIOIYCKAeT | JMeATETbH
HErpyObIX | MHOTO OCTH,
OIHUOO0K HErpyOBIX | JIOIyCKae
o1nuO0K T TpyObIe




| omm6ku |

3. IlepeyeHb OLIEHOYHBIX CPEICTB
Kpatkas xapakTepucTuka OLIEHOYHBIX CPEACTB, UCIOJIb3YyEMbIX MPHU TEKYIIEM
KOHTpOJIE YCIIEBAEMOCTH M TPOMEXKYTOYHOW aTTeCTallMi OO0ydYaromerocs 1o

JTUACLIATUINHE:

HaumenoBanue Onucanue
OIIGHOYHOTO Kpatkast xapakTepHUCTHKa OIICHOYHOTO CPEJICTBA OILIEHOYHOTO
CpeacTBa CpeIcTBa

Cuctema CTaHAAPTHU3UPOBAHHBIX 3aJJaHUH, K OMILICKT
Tect (Tecr) MTO3BOJIS OIS aBTOMATU3HPOBATH pouenypy .
. . TECTOBBIX 3aIaHHI
M3MEPEHUs YPOBHS 3HAHUN M YMEHHH 00y4aromerocs
KoncnekrupoBanue| Kpatkoe TekcToBO€ npeacTapieHue nepepadorannoit | Ilepedens
y4eOHOTO nHbopmaruu pasnenoB
MaTepuaia
[lepedens 3aannii
. Y BOIIPOCOB JJIsi
Bemmonnenne  mabopatopHoil  paboThl,  00paboTka p a
Otuer o N N 3alIUThI
. pe3ysIbTaTOB HWCHBITAHUM, M3MEPEHH, SKCIIEPHUMEHTA. .
nabopaTopHOH 1a0opaTOpHOH
Odopmienue OT4eTa, 3ammTa pe3yabTaToOB
pabote (OJIP) . paboTHI, IEPEUCHD
71ab0paToOpHOI pabOTHI 11O OTYETY .
TpeOoBaHU K
OTYeTy
[Tepeuens 3amanuit
. Y BOIIPOCOB JJIst
Bremonaenne  mabopaTopHOW  paboThI,  00paboTka P a
OTueT 110 N o 3aIUTHI
. pe3yIbTaTOB HWCHBITAHHUM, H3MEPEHHH, SKCIIEPHMEHTA. .
nabopaTopHOI n1abopaTopHOI
Odopmenue OTYeTa, 3aImTa pe3yibTaToB
pabote (OJIP) . paboTHI, IEPEUCHD
nabopaTopHOil pabOTHI 1O OTYETY .
TpeOoBaHU K
OTYeTy
. Kommnekr
CpencTBO MPOBEPKH YMEHUN MPUMEHSTH MOTy4YEeHHbIE
KonrpomnsHas KOHTPOJIBHBIX
3HAHUS ISl PEeIICHHs 3a[a4 OINPEIEICHHOTO THIA MO .
pabota (KuTP) 3aJIaHHH 110
TEMe UJIH pa3feiy
BapHaHTaM

KypcoBoii npoekt
(KII), kypcoBas

KoHeuHBII DPOAYKT, MNOJdydYaeMblii B pe3yibTaTe
IUTAHU-POBAHUS U BBIIOJIHEHUS KOMIUIEKCA YUeOHBIX U
HCCIIEN0BATECIbCKUX 3agaHui. [lo3BosgeT OLICHHUTH
YMEHHUS oOyyaromuxcs CaMOCTOSITEJIBHO
KOHCTPYMpPOBaTh CBOM 3HAHUSA B IPOLECCE PEIICHUS
MPAKTUYECKHUX 3a/lad ¥ MpoOjeM, OPUEHTHPOBATHCS B

TeMbl IpoekToB

paGota (KP) MH(OPMAllMOHHOM  NIPOCTPAHCTBE U YPOBEHb
c(OpPMHUPOBAHHOCTH AHATUTHYECKUX, UCCIIe0-
BaTCJIbCKUX HABBIKOB, HABBIKOB IIPAKTUYCCKOTO U
TBOP-YECKOTO MBIIIICHUS. MOXET BBITOIHATHCS B
WHIUBUY-AIBHOM MOPSKE W TrpyYIIION
oOyuaromuxcs
4. HepequL KOHTPOJbHBIX 33IlaHI/lI7[ nJIn HHBIC MaTepualbl,

Heo0XoauMblIe I OLEHKHU 3HAHWI, YMEHHMI M HABBIKOB, XapaKTepH3YIOIINX




ITAIlIbI (l)Ole/IpOBaHI/Iﬂ KOMIIeTeH]_[I/Iﬁ B HIpoiecce 0CBOCHUA TUCHUIIVIMHBI

4.1 Jlns TeKyero KOHTpoJst

Ipumep 3a0anus Tecm (TKI):

Bonpoc

Bapuanmbl omeema

1. B uecmv koeo Owin nazean
azvik Python

bpumanckozo komedulinozo cepuana

Jlematowezo yupxa

Asmopa

3meu

2. Kaxoewl cunvivle CMOpPOHbL
A3blKA npozcpammuposanus

Python

Ilepenocumocmsb kooa

bonvuoe konuwecmeso 6CNPOEHHbIX oubomex

Yumaemocms K00a

Hnmeepauuu C BHEUWHUMU KOMNOHEeHmamu

3. UYmo npoucxooum, xoeoa
3aNYCKAemcst UHMepnpemamop

Ilpoecpamma nepesodumcs 8 baiim Koo

Obpabomka baiim-Kk00a 8UPMYAIbHOU MAUUHOU

Ilpoepamma nepesooumcs 8 MauwluHHbIL KOO

IIpoucxodum cunmaxcuyeckuil anaius npospammbl

4. Obracmu npumenenus A3viKa
npoepammuposanus Python

Cucmemnoe npocpammuposanue

Web-cyenapuu

Ipunoocenus 6a3 dannwix

UpozpaMMupoeaHue HAYYHbIX U MamemamuieCcKux BbIUUCTCHULL

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

ymo  Oydem  noayueno Ha | 10
8bIX00€

6. B npozpamme | 2
npucymcmeyem urcmpykyusi S | -2

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

umo  Oyoem  noayueHo Ha | 3
8bIx00e

7. B npoepamme | (1,2,3,4,5,6)
npucymcmeyem  uncmpykyus | (1,2,3,4)
T=(1, 2, 3, 4); X=T + (5, 6), Ouubka
umo Oyoem noayuerno ¢ X (5,6)

8. B npoepamme | ‘0sa’
npucymcmeyem — UHCMPYKyus | ‘mpu’
D={1:"ooun’, 2:'06a’, 3:'mpu'}l; | Owubra
print(D[2]), umo b6ydem | ‘ooun’
NOJYYEHO 8 umoee

9. B npozpamme | 6
npucymcmeyem urHcmpykyus M | 2

=11, 2,3],[4,5,6],[7,8,9]]; | 5
print(M[1][2]), umo 6ydem | 9
NOJYYEHO 8 umoze

10. Kakoco muna 6ydem | int
obvexm npu Oenenuu 0syx | float
yenvix yucen real




| long

Kouncnexmuposanue yueonoco mamepuana (TK 2):

1.  Beaenwue B s3bIK porpaMmupoBanus Python ba3oBbie THITBI TaHHBIX
Python, gucia.

2.  basosele Tumel qanHbx Python, cTpoku, criimcku, cioBapwu.

3. bazosele Tumbl qanHbIx Python, daiinel, kopTexn, MHOKECTBA.

Cosnanve npuioxenus Ha Python

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

[Tpu orieHke oT4ETOB MO JTAOOPATOPHBIM pabOTaM YUUTHIBAIOTCS CIEAYIONINE
KpUTEPUH:

1. 3HaHMe TEOPETUYECKOro MaTepuaa

2. BelnosiHeHne caMOCTOATENbHBIX 3aJaHuN

3. OTBeTHI Ha BOIIPOCHI

4. OtueT 0 BBIIIOJIHEHHON padoTe

5. BolnosiHeHHE JOMAIIIHETO 3aaHus

Kpurepusimu O1leHKH BBITIOJIHEHUS 3a/1aHUsI, COTJIACHO JOCTUTHYTOI'O YPOBHS,
SIBJISIFOTCSI:

Beicokuii  ypoBeHb. 3HaHHUS TEOPETHUECKOIO MAaTepHaid, MPABUIBHO
BBITIOJTHEHBI BCE 3a/IaHUSI B COOTBETCTBUU C TPEOOBAHUSMH, TOJHBIC OTBETHI HA
BOIPOCHI, MPABUJILHO BHITIOJIHEHBI JIOMAIITHUE 3a/1aHUsI, CBOEBPEMEHHO MPEA0CTaBIICH
OTYET O BHITIOJIHEHUHU PabOTHI - 4 Oaa.

Cpennuii ypoBeHb TeopeTHuecKU MaTepuall 3HAET, MPaBWIHHO BBITTOIHEHBI
BCE€ 3a/1aHUsl, OTBETHI HAa BOIMPOCHI HE TMOJHBIC, TOMAITHUE 3a/IaHUs BBITIOJIHEHBI HE B
MOJTHOM O0BEMe, TPEIOCTaBICH OTYET O BBHINOJHEHHH pPaboOThI, JTUOO B ciydae
HECBOEBPEMEHHOI'0 TMPEIOCTABJIICHUSI OTYETa WM C HAJIMYHEM HECYIIeCTBEHHBIX
OIIMOOK B BHITIOJIHEHUU J1a0OpPATOPHBIX 3aAaHusIX - 3 Oasnma

Hwxe cpemgnero ypoBeHb. BwimomHeHo He Bce, HO Oonee 50% 3amanuit
JabopaTopHO paboThl, JOMallHEe 3aJaHUE HE BBHITIOJTHEHBI, HECBOEBPEMEHHO
IPEIOCTaBJIEH OTYET O BBHITIOJIHEHUH PadoTHI - 2 Oaa.

Huskuii ypoBenb. Beimomneno wmenee 50% maGopaTtopHoil paboOThl, HE
BBITIOJIHEHO JIOMAIlIHEE 3aJ]aHue, OTYET O BHIMIOJIHEHUH PadoThl HE MpeaocTaBieH— 1
Oan

KonunuectBo OamnoB 3a Otuér mo naboparopHoil padore: muHumym — 1 O.
KommaectBo 6amnoB 3a Otuér mo nmabopaTtopHoit padore (¢ ydeTom kodddummeHTa
CJIO’)KHOCTH): MaKCUMYyM — 4 0.

Ilpumep 3a0anuii konmpoavHoti pabomsl. Komniekm KOHMPOIbHIX 3A0aHUL
no sapuanmam u memam (TK 4):
KommnekT 3agau. BapuanT 1.
1. Hamumure nporpamMmy Il BBOJIa MIECTHAAATEPUYHOTO YKCIIa U BEIBOJIA €TI0 B
JICCSITUIHOMN CHUCTEME.



JlokaTop opueHTHMpOBaH Ha OJHY M3 CTOpoH cBera («C» — ceBep, «3» —
saman, «tO» — ror, «B» — BOCTOK) MU MOXKET MPUHUMATH TPU HHPPOBHIE
KOMaHJpl TTOBOpoTa: 1 — moBOpOT HaneBo, —1 — moOBOpOT HampaBo, 2 —

noBopoT Ha 180°. [lan cumBon C — uCXOaHAs OpUEHTAIMA JOKATOPA U LEIbIE
yucia N1 u N2 — aBe nmociaHHble KOMaH/Ibl. BEIBECTH OpHUEHTALIUIO JIOKATOpa
MIOCJI€ BBIMOJIHEHUS 3TUX KOMAaH/.

Hanbl nensie uncna K, N, a takke K HabopoB 11emb1x yuces mo N 3J1eMEHTOB B
Kax0oM Habope. Jls kaxxioro Habopa BEIBECTH HOMED €ro MEPBOro 3JIEMEHTA,
paBHOrO 2, uiu yucio 0, eciiv B JaHHOM HA0Op€ HET JIBOEK.

Han criucok pazmepa N (N — gerHoe yucio). [loMeHsATh MeCTaMu MEPBYIO U
BTOPYIO MOJIOBUHBI CITHCKA.

JlaH 1eouYnCcIeHHbIM CIUCOK pasMepa N. YamuTh U3 CIHUCKA BCE 3JIEMEHTHI,
BCTPEUAIOIIMECS POBHO JBA Pa3a, U BBIBECTU pa3Mep MOJYYEHHOrO CIHCKA U
€ro COJAEPKUMOE.

Jlana matpunia pazmepa M x N. [ToMeHsATh MecTamMu CTOJIOIBI, COJIepIKaINe
MHUHUMAJIBHBIN Y1 MAKCUMAaJIbHBIN 3JIEMEHTBI MATPULIBI.

Hana matpuna pazmepa M x N u nenoe uucio K (1 < K < M). [lepen cTpokoii
MaTpHuIlbl ¢ HOMepoM K BCTaBUTH CTPOKY U3 HYJIEM.

Jlana ctpoka, comepskaimasi mojaHoe uMsl ¢aiiia, TO €CTh UMS JTUCKA, CIHUCOK
KaTanoroB (IyTh), COOCTBEHHO UMS U pacliupeHue. Bolaenuts u3 3Toil CTPOKH
uMs (Qaiina (0e3 paciupeHus).

Jlana ctpoka, comepkaiasi mojaHoe ums ¢aiina, TO €CTh UMS JTUCKA, CIUCOK
KaTaJoroB (IyTh), COOCTBEHHO UMsI U pacIiupeHue. BoIienuThs U3 3TOM CTPOKH
pacmpenue (aiina (6e3 mpeaIecTBYIONEH TOYKH).

KommnekT 3agau. Bapuant 2.

1.

2.

Hamummre nporpamMmy, KOTOpO€ NMEPEBOANUT AAHHOE HATYPAJIbHOE YUCIO B p-
pUYHYIO cucTemMy cuucienus (p=2, 3,4, 5, ..., 9).

Hano nenoe uncio B auana3one 100-999. BriBecTn cTpOKy-0OIrMcaHue JaHHOTO
yucia, Hanpumep: 256 — «IBECTH IATHAECAT WIECThY», 814 — «BOCEMBCOT
YETHIPHAILIATH.

Hano uenoe yucio N, a Takxke K HAOOpOB HEHYJEBBIX IIEIbIX YHUCEN.
[Ipu3Hakom 3aBepieHust Kaxxaoro Habopa siisiercst uucio 0. [nst xaxnoro
HaOopa BBIBECTH KOJIMYECTBO €ro AJJIEMEHTOB. BbiBecTH Takxke oOiiee
KOJINYECTBO AJIEMEHTOB BO BCEX HabOpax.

Han uemouncnenHbli cnucok pasmepa N. Haiitu makcumanbHOE
KOJIMYECTBO €ro OJUHAKOBBIX 2JIEMEHTOB.

Jan uenouncienHbli crnucok pasmepa N. VYganuth U3 cHucka Bce
OJIMHAKOBBIE JIEMEHTHI, OCTABUB UX IOCIEIHNE BXOKICHUS.

Jana marpuna pazmepa M x N. [lomeHSATP MeCTaMH CTPOKH, COJEPKAIIUE
MUHHUMAaJIbHBI M1 MAKCUMAJIbHBIN AJIEMEHTHI MAaTPHULIBI.

Hana matpuma pasmepa M x N. VOopsgouuTb €€ CTPOKH TaK, YTOOBI HX
NepBBIE AJIEMEHTHI 00Pa30BBIBAIIA BO3PACTAIOIIYIO MTOCIIEI0BATEIHHOCTD.



8.

9.

Jlana ctpoka, conepxanias nojHoe ums (aina. BeiaenuTs u3 3TOH CTPOKH
Ha3BaHWE TepBoro kartayora (0e3 cumBooB «\»). Eciu 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 andaBuTe HE YUUTHIBAThH («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 — BockpeceHne. [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, 0003HAYaEMBbIX HA3BAaHUSIMU I[BETA: 3E€JIEHBIN, KPACHBIM, JKEITHIMH,
Oenblii ¥ 4YepHbId. B KaXI0oM MOIIUKIE TOABI HOCSAT HAa3BaHMS >KUBOTHBIX:
KpBICBHI, KOpPOBBI, THIpa, 3aillla, JpaKoHAa, 3MEH, JIOIIaJH, OBIIbI, OOE3bSHBI,
Kypullbl, cCo0aku U cBUHbH. [0 HOMEpyY ropa onpenenuTh €ero Ha3BaHHE, €CIU
1984 ron — Hayvayio NUKJIA: «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 BBIBECTH l; €ClM 3jeMEeHThl 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 crucka BIipaBo Ha K mosurnuit (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
MUHHMAaJIbHBIM U TIOCJIE MAaKCUMAaIbHOTO 3JIEMEHTA CIUCKA.

Jlana uenouncnennas matpuna pazmepa M x N. Halitu HoMep nmocnenHen 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 uucno 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).
PacummdpoBate npeioxeHue.

Kommnekt 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 (MOJOXKUTENBHOE Ienoe 4yucio). OnpenenuTh KOJIUYECTBO
JTHEW B ATOM TOJy, YYUTBIBas, YTO OOBIUHBINA T'0OJl 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 BHCOKOCHBIMH, 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 nanublii HaOOp sABIIAETCS MUIOOOpa3HbIM, TO BbIBECTH 0; 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 COEPKUMOE.

Han comcok pasmepa N. IlpoxyOnmpoBaTh B HEM BJIEMEHTHI C UYETHBIMHU
HOMepamH (2, 4, ...). YCIOBHBIN onepaTop HE UCHOIb30BATh.

Jlana xBaapatHas maTpuna nopsaka M. OOHYIUTb 3JEMEHTHl MaTpUIIbI,
JIeXKAIUE HUKE IITaBHOU AUAroHaIu. Y CJIOBHBIM ONIEpaToOp HE UCMOJIb30BATh.
Jana kBanpatHas marpuna A nopsaka 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, conmepxarias JJaTUHCKUE OYKBBI U CKOOKH TpeX BUAOB: «()», «[]»,
«{}». Ecnmu ckoOKu paccTaBlieHbl TPABWIBHO (TO €CTh KaXJA0W OTKpbIBAIOIIEH
COOTBETCTBYET 3aKpbhIBAIOIIAs CKOOKA TOrO K€ BUJA), TO BhiBecTH unciio 0. B
IIPOTUBHOM CJIy4ae BBIBECTH WM HOMEp IO3MIIMHU, B KOTOPOUM pacmloJiOKEeHa
nepBasi OmuOOYHAss CKOOKa, WJIM, €CIW 3aKPBIBAIOIIMX CKOOOK HE XBaTaerT,
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 yuebnoco 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 TTOAXO/IA.



Ipumep 3a0anust « 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 0 BBINIOJIHEHHON padoTe

5. BeITIOJTHEHHWE TOMAIITHET0 3aaHMS

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 BHITIOJHEHBI JIOMAITHUE 3a/IaHNsI, CBOCBPEMEHHO MPEIOCTABICH
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 O0BbeMe, NPENOCTaBiIeH OTYET O BBINOJHEHUU pPabOThI, TUOO B Ciyyae
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, [IOMAIIHEe 3aJaHWE HE BBHITIOJHECHBI, 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 nabopartopHoit 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 neiicTBUTENbHAsh KBajgpaTHas 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 mporpamMmmy, KOTOpas 3alojIHSIeT KBaJApPAaTHYI0 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 crieayromue MaTpHUIbL:

a) 1 2 3 4 5 0) 1 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 ) 6 7 8 9

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

oo N O
A w N

MEHEE JIByX CIIOCOOOB IUdpOBaHMS/IeU(POBAHUS DJIEMEHTOB MacCHBa 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)
OKa3aJicsi B JIEBOM BEPXHEM YTIIy.

5.  Paspaborarh TpOEKT, KOTOPBIM OOECIEYMBAET BBIMOJIHEHUE OMEPAIUiA
CIIOKEHUS, BBIYUTAHUS W YMHOXKCHHS HaJ MaTpUIlAMHU TENbIX 4ucel. Bwioop
BBITIONTHSAEMOM OMEepaIuu  OCYIIECTBIAET TMOJb30BaTenb. [l apudmernueckmx
oneparuil HaJ MaTpULIaMH UCIIOJIb30BaTh MEPErPY3KY OMEpPaTOPOB.

6. N3 maccuBa ynanuTh camMyr JJIMHHYIO IEMOYKY YETHBIX 3JIE€MEHTOB.
[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 MOMHOTY MOpOrpaMMbl Ha JJIUHHBIX MaccHUBax C OONBIIMUM HAOOpOM
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 34 5 2 5. Ilo 2 paza B 000MX MaccuBax BCTPEUYAETCA TOJBKO
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 OMH 3JieMeHT u3 MaccuBa B. Ilpumep, maccuB A[9]: 32452 32 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
00bEIUHEHUS, TIEPECEUCHUSI U PA3HOCTH YKa3aHHBIX MHOXKECTB.

10. MaccuB A mpeacTaBiseT coOoi MaTpuily Kod3(PGHUIIMEHTOB JTUHEHHOTO
ypaBHeHUsI N-To mopsjaka. Pa3zpaborath mnporpamMmy Jisi HaXOXACHUS PEIICHUS
cuctembl Merojamu ['aycca u Kpamepa.

11. MaccuB A npenacrapisier co0oi mMaTpuily Kod(pQUIIMEHTOB JTHUHEHHOTO
ypaBHeHUsI N-To mopsaka. Pa3zpaborath mnporpamMmy Jisi HaXOXACHUS PEIICHUS

CUCTEMBI METOAaMH 3ei1esl U METOJIOM 00paTHOM MAaTPHUIIBI.

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

X2 +y”
TOYKaX JIIS JTF000T0 3aJJaHHOro Juamna3oHa 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 COOTBETCTBYIOILIETO 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 CJ10€ HEUETHOE.

15. Tekct mporpammbel 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 Mpodena; 3) yoalnuTh 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,
conepkaiee nepeMeHHbie X U Y, KOHCTaHTHI (11eIbI€ WM BEIIECTBEHHBIE), ONepalluu
+, -, * /. Tlopsmox omepamwmii ompexneneH ckoOkamwu. I[logmporpamMma—QyHKITUs
BO3BpaIllaeT 3HauUCHUE apuU(PMETHUECKOTO BHIPAKEHUS MPH 3aJaHHBIX 3HAUCHUAX X U
Y.

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

18. Pa3paboTraTh MpOEKT, B KOTOPOM PEAU3YIOTCS CTaHIAPTHBIX OIMEpaIiu
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  uuMciIaMM B anrebpamdeckoir  ¢opme__ 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 KOMIUIGKCHBIMH 4YHCIAMM B OKCHOHEHIManbHoi 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 pasmep ¢aitna B Gaiitax. Mcnonb3ys omnepanuio JIeJIeHUs HAIello, HAUTH
KOJIMYECTBO TMOJHBIX KUJIO0AWTOB, KOTOPBIC 3aHUMAET JdaHHbIN (aiin (1 xkumobaiT =
1024 6aiita).

2. Jlanbl 1ienbie monoxkutenbHble yncia A u B (A > B). Ha orpeske mmuHBI A
pPa3MEIeHO MaKCHUMaJIbHO BO3MOXXHOE KOJMYECTBO OTPE3KOB [IMHBI B (6e3
HanoxeHui). Mcnonb3ys onepanuio AejieHUus Halleslo, HAWTH KOJIUYECTBO OTPE3KOB
B, pa3menieHHbIX Ha oTpe3ke A.

3. Hano Tpex3HauHoe yucio. Halltu cymMMy u pousBefieHue ero muadp.

4. JlaHo Tpex3Ha4HO€ YHMCJIO0. BBIBECTHM 4YHCIO, TOJYYEHHOE MNpPHU MPOUYTCHUHU
MCXOJIHOT'O YHCJIa CIIpaBa HaJleBo.

5. lano uenoe uucino A. IlpoBepuTh HCTUHHOCTH BbICKa3biBaHus: «Hucio A
SIBJISIETCS TTOJIOKUTEIIbHBIM.

6. lanbl nBa wnensix umcna: A, B. IIpoBepuTh HMCTUHHOCTH BBICKA3bIBAHUS:
«Kaxnoe u3 uncen A u B HeuetHoe»

7. Naubl Tpu uensix uucina: A, B, C. IIpoBepuTh MCTUHHOCTH BBICKA3bIBAHUS:
«Kaxpgoe u3 uncen A, B, C 0a0XKUTEIHLHOEY.

8. Jauel Tpu mensix uyucna: A, B, C. IlpoBeputb MCTMHHOCTH BBICKA3bIBAHUS:
«Xots 6b1 ogHO U3 uncen A, B, C nonoxutenbHoe».

9. Tano memoe umcio N (> 0). ChopMupoBaTh U BBIBECTH IEIOYUCICHHBIN
criucok paszmepa N, conepxanuid N IepBbIX HOJOKUTEIbHBIX HEYETHBIX Uncel: 1, 3,
5, ...

10. Jano uenoe yuciao N (> 1), a takxe nepBblid wieH A U pa3HOCTh D
apudmerndeckoii mporpeccur. CopMupoBaTh MW BBIBECTH CIHMCOK pasmepa N,
coxepxamuid N nepBeIX WIeHOB JaHHOU nporpeccun: A, A + D, A + 2D, A + 3D,

11. JlaH criMCcOK A HEHYJIEBBIX LIENbIX yucen pasmepa 10. BeiBecTn 3HaueHHE
MepBOro u3 Tex ero snemeHToB AK, KoTopbie yAoBIETBOPSIOT HepaBeHCTBY AK <
A10. Eciu Takux 37€MEHTOB HET, TO BEIBECTH 0.

12. Han cnucok pasmepa N u nensie yucna K u L (1 < K <L < N). Haiitu
CYMMY 3JIEMEHTOB CIMCKa ¢ HoMepamu oT K 10 L BKIIFOUHUTENBHO.
13. Hanbl 1ensie nosoxkutenbHble unucaa N1 u N2 u ctpoku S1 m S2.

[TonyunTe W3 3THUX CTPOK HOBYKO CTPOKY, COJEpKallyr IepBbie N1 CUMBOJIOB
ctpoku S1 u nnocnennue N2 cUMBOJIOB CTPOKHU S2
14, Han cumBon C u ctpoka S. YaBoUTH Kaxaoe BXoxzaeHue cumpoia C B
CTPOKY S.
15. Jlan cumBona C u ctpoku S, SO. [lepen kaxapim BxoxaeHueM cumpoia C B
CTPOKY S BCcTaBUTH CTPOKy SO.

Ipumepul sxzamenayuonnolx 6unemos (OM 2):

buner Neo 1

1. Tpancisarop. Pa3HOBUAHOCTH TPAHCIISITOPOB

2. Ocobennoctu apupmernyeckux onepannii Ha C++. CoBMeIlIEeHHbIN onepaTop
nprucBanBanus. YeMy Oyner paBeH pe3ysbrar Berauciaenus: intl, K =2, m = 10; i =



N . 2i-1
(m)/(m/k - 5); 3. TToctpouth Tabauiry GyHkuuu F(x)= 3 (-1)' @)~ i xe[-3-10

= (3i)!
1:4+3-10"1] ¢ marom 5:102. N - m1060€e KOHEYHOE 1LieJI0€ YKcIIo. Mcroabp30BaTh
PEKYPPEHTHBIE COOTHOIIECHHUS U HE UCIIOIb30BaTh (QYHKIMIO POW IS IIOTydECHHS
crernenu (-1).

buner No 2

1. ITousarue morok Ha C++. KOHCOJILHBIE TOTOKX BBOJA/BHIBO/IA

2. Paznuuue B nepegaye napaMeTpoB 10 3HAYEHUIO U 10 ccbuike: Kakoii pe3ynbrar
MOSIBUTCS] HA KOHCOJIM TIOCJIE BBITIOJIHEHHS TPOTPaMMBbl

inta, b, c, d;

void f( int a, int& ¢, int& d)

{

int b;

a=5c=7;b=9;

i

nt main()

{

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

3. 3aBHCMMOCTb CHTHala OT BpemeHu t ompenensercs Gpopmyion U(t)=esm,

Perucrpanus curnana U(t) peamusyercs na unTepBaie te[l;10],At=1 . Co3narh
MacCHB M3 3HAYCHHUH CUTHAJA W HAWNTH MOMEHT, KOI'Jla CHTHAJI UMECT MaKCUMaJIbHOE
3HauYeHue. 3HaueHue mapamerpa k=1,3-10-3

buiter Ne 3

1. Pa3paboTka (QyHKIIMU BBIYHUCICHUS CYMMBI KOHEYHOTO ps/ia MO 3aJaHHOMY
apryMEHTY U YUCIYy YJICHOB psJia.

2. CTpykTyphl: Ma0JIOH CTPYKTYpbl, B KaKHUX CIIy4dasix YyJ0OHO TMOJb30BaTHCS
cTpykrypou. [IpuBectu npuMepsl.

3./lana undopmariusi 0 KOMHaTax B OOIIEKUTHHU, 3alTUCaHHas B (paitie. 3anuch
uMeeT Bu: (aMUIuu, HOMEp KOMHATHI, (hakylIbTeT, iomaab. CoCTaBUTh CITUCOK
CTYJIEHTOB C 33JJaHHOTO (aKyIbTeTa U HAUTH Cpear HUX TEX, KTO )KUBET B KOMHATE C
HaMMeEHbIIeH iomaapio. HoBas crpykrypa: pamunus, 1mioiajib KOMHATHI.

buner 4
1. Uto Takoe AMHAMHYECKas TUMHU3AIUsA JaHHBIX? YUTO MpeacTaBiIsioT U3 ceds
nepeMeHHbIe, 00bEKThI, CChUIKK? Kakue nBa 00s3aTeNbHBIX MMOJS UMEET OOBEKT?
2 Jlana cTpoka, coiepkamias nojHoe uMs (¢aiiaa, TO €CTh UMsI JUCKA, CIHCOK
KaTaJoroB (IyTh), COOCTBEHHO MMs M pacIIMpeHue. BuIIeTuTh U3 3TOM CTPOKHU
pacupenue (aiina (6e3 npeauecTBYIONEH TOUKH).

bumner 5



1. Uro Takoe 0OBEKT W YTO TaKOE IMEepEeMEHHas, KaKk OHU MEXIy cO0O0# CBs3aHBI?
['me xpanutbest uaGopManust o Ture 00bekTa? UTo Takoe CUETYMK CCHUIOK M KaKHe
(YHKIIH OH BBITTOJTHSET?

2 Jlana cCTpOKa-IpEIOKEHNE ¢ W30BITOYHBIMH TpoOeIaMu MEXKIy CIOBaMHU.
[TpeoGpa3zoBaTh ee Tak, YTOOBI MEXKY CIOBaMHU OBbLIT POBHO OJIMH MPOOET.

buner 6
1. HazoBuTe UMKIMYECKHE KOHCTPYKUMHU S3bIKAa IMpPOrpaMMHUpoBaHus. Onuiiure
KOKIYI0 U3 HUX, IPUBEAUTE MPUMEPHI UCIOJIb30BAaHUS B MPOrpaMMHOM Koje. B
YeM OTJINYME HUKINYECKUX KOHCTPYKLIHM.
2. Jdansbl nenbie nonoxurenbubie uncia M, N u Habop u3 N uucen. ChopmupoBathb
Marpuily pasMepa M X N, y KOTOpOU B KaXJ0M CTPOKE COJIEPKATCS BCE UKCIIA U3
UCXOJHOr0 Habopa (B TOM Ke MOPSIKE).

buner 7
1 .IlpucBanBaHUM KOPTEKEW M CIUCKOB.  [IpucBanBaHMe MOCIENOBATEIBHOCTEN.

Pacmmpennoe pacnakoBsIBaHME MOCIIEN0BATENBHOCTEN. Packpoiite BOmpocel Ha

puMepax

2. JlaHbl nensie nonoxxurenbHbie yuciaa M, N u Habop u3 N yucen. ChopMupoBaTh
Marpuily pasmMepa M x N, y KOTOpOH B KaXJ0l CTPOKE COJIEPIKATCS BCE UNUCIIA U3
UCXOJIHOT0 Habopa (B 00OpaTHOM MOPSJIKE).

buner 8
1. Korma BnepBbie mnosBwics Python, kTo co3narens JaHHOTO —S3bIKA
nporpaMmupoBaHus. [log  BAMSHMEM KakuMX  A3BIKOB  IPOIPAMMHUPOBAHMS
co3naBaics Python. KakoBel 0CHOBHBIE OCOOEHHOCTH SI3bIKa IPOrPAMMHUPOBAHMS
Python.
2. Hau daiin nenbix uyncen. Co3nath HOBBIN (haidil, coiepkKaliuil Te K€ AJIEMEHTHI,
YTO U UCXOJHBIN (aiisl, HO B 00paTHOM MOPSIKE.

busner 9
1 Yro mpexacraBisier U3 ceds mporpaMma He s3bIKe mporpammupoBanus Python?
Ucxonubiii nmporpamMmmubiii kon, uro 3T1o? Kakum o0pa3oM mosydaercst aHHBIN
koxa? Uro Ttakoe OaiT-xkoa? Kakum o6pazom nonyyaercs oH? Uro takoe PMV?
2 JlaHbl KOOpJIMHATHI ABYX Pa3JIMYHBIX IMOJEW IaxmaTHoM nocku x1, yl, x2, y2
(uenmple yucna, Jexaue B auanazoHe 1-8). IlpoBeputrb UCTUHHOCTH
BbICKa3bIBaHUs: «Dep3b 3a OJIMH XOJI MOXKET MEPEUTH C OJTHOTO MOJIA HA IPYroe».

Buier 10
1. HaszoBure o0OiiacTH NpPUMEHEHMS s3bIKa mporpammupoBanus Python. Kakwue

3a71a4i MOYKHO peliath ¢ momoinbio Python.
2 Jlano ums daiina u nemoe uuciao N (> 1). Co3gaTe daiin 1eiasIx Yucell ¢ JTaHHBIM
MMEHEM | 3amucaTh B Hero N MoJIOKUTEIbHBIX 4eTHBIX uncen (N, N-2, ...).



		2023-06-08T16:16:00+0300
	ФГБОУ ВО "КГЭУ",КГЭУ,КАЗАНСКИЙ ГОСУДАРСТВЕННЫЙ ЭНЕРГЕТИЧЕСКИЙ УНИВЕРСИТЕТ"




