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1. Heas, 32a1a4M ¥ NJIAHUPYeMblIe pe3yJIbTaThl 00y4YeHHUs 10 TUCHUIINHE

Llenpr0 OCBOEHUS AMCHUIUIMHBI «AJNTOPUTMH3ALUS W IPOrPAMMHUPOBAHUE
sBIsieTCS (HOPMUPOBAHHE KOMIIETEHIIMI CBS3aHHBIX C pa3pabOTKON alropuTMOB
pElIeHHs] TPAKTUYECKUX 3a]ad Ha S3bIKE MPOrpaMMHMPOBAHUSA, B TOM YHCIE 3a/a4y
MaTEMaTUYECKUX, TEXHHUYECKHX, WHXEHEPHBIX M Ap. SI3BIKM IPOrpaMMHUpPOBAHMS,
ucronb3yembie B o0ydennu Python u Cut++.

3ajayaMu JUCIUIUIMHBI SBIISIOTCS:

— O3HAKOMJIEHUE C OCHOBHBIMH QJITOPUTMaMU U  [POTrPaMMHBIMU
CpEICTBaMH pPEIICHUS TPAKTUUYECKUX 3a/]a4;

- dopMupoBaHre yMeHUW pa3zpabaTbiBaTh aJIrOPUTMBI U  peIlaTh
MPaKTUYECKUE 3a/1a4U Ha S3bIKE POTPAMMHUPOBAHUS;

- (opMHUpOBaHHE CHOCOOHOCTH aJ€KBATHO OLEHUBATh pa3pabOTaHHBIC
QITOPUTMBl M PEAJTU30BAHHOE MPOrPAMMHOE 00ECIEUECHUE PEHICHUS MPAaKTUYECKUX
3a/1ad.

KomnereHmu u UHIMKATOPBI, PopMUpyeMble y 00y4aromuxcs:

Kox n HauMeHOBaHUE KOMIICTCHITUH Kox n HauMeHOBaHUE WHAMKATOPA
OIIK-8.1 CnocoGeH pa3pabaTbiBaTh AITOPUTMBI
OIIK-8 CnocobeH pa3pabaTbIBaTh JUIsI pEIICHUs TPaKTUYECKUX 3a]a4
anroputmsl U nporpammel, npurojausie | OIIK-8.2 Criocoben pazpabaThiBaTh
TUISL IPAKTUYECKOTO TIPUMEHEHUS KOMITBIOTEPHBIC TIPOTPAMMBI, TIPUTOJTHBIC TSI

IMPAKTUYCCKOI'O NIPUMCHCHU

2. Mecto aucuuniannsl B cTpykrype OII

[IpeamecTByromme TUCIUIIIMHBL (MOAYIHN), npaktuku, HUP, ap.
1. Wudopmanuonnsie Texuosoruu (MupopmarrionHbie u 1iuppoBbie
TEXHOJIOTHH)

[Tocnenyromue aucruminabl (Moaynun), npaktuku, HUP, mp.
1. OOBeKTHO-OPUEHTHPOBAaHHOE MporpaMMmupoBanue (MupopmaimoHHbie 1
1 POBHIC TEXHOJIOTHH)
2. ba3sl nannbix (MHbopMaoHHbie 1 ITU(GPOBLIC TEXHOJOTHH )
3. Java-rexnosornu (Crienuanu3upoBaHHBIA MOIYIh 1)
4. Web-niporpammupoBanue (Crienaau3npoBaHHBIA MOIYIb 1)
5. Texnomoruu MOOMIBHBIX TIpuaoxkeHUN (CrerraaTn3upoBaHHbIH
MOTyJTh 1)
6. YueOHnas npaktuka (o3HakomuTenbHas) ([IpakTrka)
7. IlpousBoacTBeHHas IpaKTUKA (TEXHOJOTUYECKast (MMPOEKTHO-
texHosoruueckas)) (I[Tpakrrka)
8. TlpousBoactBenHas npakTrka (nmpoektHas) ([IpakTuka)
9. IIpousBoactBeHHas npakTrka (npemaumiomtast) (IIpakTuka)
10. BeimonHeHUe U 3a1uTa BBIMTYCKHOW KBaTU(UKAITMOHHON PabOThI
(TocynapcTBeHHast UTOrOBasl aTTECTAIINA)



3. CTpyKTypa M coep:KaHue JUCIUIITHHBI
3.1. CTpyKTYypa AHCHHMILINHBI

J11s o4HO# popMBI 00YUECHUS

Bun yuebnoli paboThl Bcero | Beero | Cemectp(bl)
3E 4acoB 1 2
OBILAS TPYJIOEMKOCTb JIUCLIATIJIMHBI 9 324 | 108 | 216
KOHTAKTHAS PABOTA* - 162 57 | 102
AYJIUTOPHAS PABOTA 3,4 122 50 72
Jlexknnn 1,4 52 16 36
[IpakTryeckue (CEMUHAPCKUE) 3aHATHUS - - - -
JlaGopaTopHbIe pabOTHI 1,9 70 34 | 36
CAMOCTOSITEJbHAS PABOTA OBYYAIOIETOCS 5,6 202 | 58 | 144
[IpopaboTka yueOHOTO MaTepHaia 3,6 130 66 | 28
KypcoBoli nmpoekt - - - -
KypcoBas pabdota 1 36 - 36
[ToaroroBka K NpoOMEKyTOYHOM aTTECTAllUN 0,36 36 - 36
[TpomexxyTOUHas aTTECTAIINS: 3 3
KP KP
Ji1st 04HO-3204HOI (POpMBI OOYUEHHS
Bun yuebnoii paboTbl Beero | Bcero | Cemectp(nl)
3E 4acoB 1 1
OBIAA TPYAOEMKOCTD JUCHUITJIMHBI 0 324 108 | 216
KOHTAKTHASI PABOTA - 93 22 | 75
AVJIMTOPHAS PABOTA 1,17 42 8 | 34
Jlexuun 0,56 20 4 16
[IpakTrueckue (CEMUHAPCKUE) 3aHATHUS . = . =
JlaGopatopHbie pabOThI 0,61 22 4 18
CAMOCTOSITEJIbHASI PABOTA OBYYAIOILEETOCST | 7,83 282 | 100 | 182
[IpopaboTtka yueOHOrO MaTepuana 6,5 237 98 | 139
KypcoBoit mpoekt - - - -
KypcoBas pabdota 1 36 0 36
[ToaroToBKa K MPOMEXYTOYHON aTTECTAIIUU 0,36 13 4 9
[TpomexyTOUHas aTTECTAIHS: 3 3
3 KP

3.2. Conep:kaHue IMCHUILVIMHBI, CTPYKTYPHPOBAaHHOE IO pa3aejiaM




BH/aM 3aHATHH

Paznenbl Pacnpenenenue @opmbl U1 | THIEKCHI THAMKATOPOB
JUCIUTIAHBI TPYIOEMKOCTH BH/I dbopMupyembIx
10 BuaM y4eOHOM paboThl | KOHTpOJIA KOMIIETCHIWH

Bcero yacosn
JIEKIIUU
mp. 3aH.

nab. pab
cam. pao.

w
[op}
[ep}

Pasgen 1. Beenenue B 12 18 OIIK-8.1, OIIK-8.2
SI3BIK
MIPOrPaMMHUPOBAHHUS
Python

bazosrie THUIIBI

TK 2
TaHHBIX Python,
qucIiia TK3

TK 1,

Pasgen 2. bBaszosoie | 32 4 8 20 OIIK-8.1, OIIK-8.2
TUIBI JaHHBIX Python,
CTPOKH, CIIMCKH,
CJI0Bapu

Pasgen 3. bBasosweie | 40 6 14 20 TK 2, OIIK-8.1, OIIK-8.2
TUIBI JaHHBIX Python, TK 3
(haiiiel, KOPTEXH, TK 4
MHOYECTBA.
Co3nanue
MIPUIOKCHHUS Ha

Python

3ayeT oM 1 OIIK-8.1, OTIK-8.2

Hroro 3a 1 cemectp 108 16 34 58

Pasgen 4. bBasosble 60 12 12 36 TK 5, OIIK-8.1, OIIK-8.2
AJIITOPUTMBI TK 6
MPOrPaMMHUPOBAHHS.
ANrOpUTMBI,
MTOBBIIIAIOIITHE

3¢ (HEeKTUBHOCTh
MIPOrPaMMHOTO KOJIa.

Paznen 5. Ilpuemsi | 60 12 12 36 OIIK-8.1, OIIK-8.2
CTPYKTYPHOTO
IPOTPaMMHUPOBAHUS

Pasmen 6. Pabora c| 60 12 12 36 TK4 OIIK-8.1, OIIK-8.2
CHUMBOJIBHBIMHU u
MMOJIL30BATEILCKUM U
TUIIAMHU. OCHOBBI
00BEKTHO-
OPHUEHTHUPOBAHHOTO
MOAXO0MA.

KypcoBas pabota 36 36 OMkp OIlK-8.1, OIIK-8.2

DK3aMeH oM 2 OIIK-8.1, OTIK-8.2

HToro 3a 2 cemecTp 216 36 36 144

3.3. Coaep:xkanue JUCHUNTIHHBI

Pasnen 1. BBenenue B s3bik nporpammupoBanus Python bazoBbie Turibl




nanubeix Python, ncna.
Tema 1.1. Cunrtakcuc s3pika Python. /luHamudeckass tumnuzaiys BeeneHue B
TUMBI 00beKTOB Python.
Tema 1.2. bazoBeie Ttunsl pgaHHeix B Python. OOGpaboTka uwncnoBoit
nHpopmaruu.
Tema 1.3. ba3zosebrit Tun ganaeix Python — yncna, mogynu math, random.

Pa3nea 2. IlocnenoBarensHoctu B Python. ba3zoBeie Tumbl nanueix Python —
CTPOKH, CIIUCKH, KOPTEKHU.

Tema 2.1. ba3oBble TUIBI JAHHBIX — CTPOKH, METO/BI CTPOK.

Tema 2.2. ba3oBble TUTIBI JAHHBIX — CIIMUCKH, ABYMEPHBIE CIIUCKH (MaTpPHUIIBI).

Paznen 3. bazoBeie Tunbel manaeix Python, crnoBapu, mHOXecTBa, (aiiibl.
Coznanue npuinoxenus: Ha Python.

Tema 3.1. ba3oBbie TUIIBI TAHHBIX — MHOYKECTBA, CIIOBAPH.

Tema 3.2. ba3oBblie TUIIBI TaHHBIX — (DAITHI.

Tema 3.2. Tlonp3oBarenbckue (yHkimu B Python, oOpaboTka HCKIIOYEHUI.
Co3nanue npuiiokeHus Ha Python.

Paspen 4. Dba3oBele  anropuTMbl  [POTPpaMMHUPOBAHUA.  AJITOPUTMBI,
noBbllIatonKe 3¢ HEKTUBHOCTh IPOrPaMMHOTO KOJIA.

Tema 4.1. Apudmerndeckue omnepaurd W MmareMaruueckue QyHkuum CH++,
IIPOTpaMMHUpPOBAHUE 3aJad JIMHEMHOM CTpYKTypbl. Omnepanuu BBOAA-BBIBOJA,
MOHATHE TMOTOKAa JAaHHBIX, omeparopsl (OPMATUPOBAHHOIO  BBOJA/BHIBOAA,
OIEepaTOPbl AITOPUTMA BETBIICHHUS.

Tema 4.2. CuetHblii onepatop nukia For. AIropuTmsl reHepanuu CiaydaiHbIX
YHCEJL.

Tema 4.3. Omnepatopbl YyCIOBHOTO NHKJIA. AJTOPUTMBI TaOYJSIUK JaHHBIX.
Onucanue ¥ THULMANU3alns CTaTHYECKUX MaCCHUBOB.

Paszgea S. [IpueMsl CTpyKTYypHOTO ITPOTPpaMMHUPOBAHUS.

Tema 5.1. OcHOBHBIE MPUHILIUIIBI CTPYKTYPHOTO MporpamMmmupoBanus. [lonstue
«pynkuus». Ctpyktypa QyHKUMA U ux Tunbl. PopManbHble U (PaKTUUYECKHE
napameTpsl.

Tema 5.2. Onucanue AUHAMUYECKUX MacCUBOB. CTPYKTypHBIH MOAXOJ TIPH
paboTe ¢ OTHOMEPHBIMH U JBYMEPHBIMHU TUHAMHUYECKUMH MaCCUBaAMHU.

Tema 5.3. Ykazarenn nHa ¢ynkuun. CrocoObl mepenadyu UMeH (DYHKIMA B
Ka4ecTBE Mapamerpa.

Pa3zngen 6. Pabora ¢ CUMBOJBHBIMH M IOJIBL30BATEILCKUM U TUIAMU. OCHOBBI
00BEKTHO-OPUEHTUPOBAHHOTO TOJIX0/1A.

Tema 6.1. CumBosibHBIE JaHHBIE U CTpOKU. CTpokoBbie (yHKUUU. [Ipumeps
3aja4 Ha oOpaOOTKYy CHUMBOJIBHBIX MAacCHBOB M CTpok. Iloyb30Barenbckue THITBI
naHHbIX. [Iepeuncienus.

Tema 6.2. Crpykrypel. OO0benunenus. lleperpy3ku u mabnoHbsl (QyHKUIHH.
[Tommmopdusm. Ileperpyska omepanuii. Bpems xu3HM U 00JacTh BUIUMOCTH



MEPEMEHHBIX.

Tema 6.3. OcnoBbl OOII. Ilonsatue kmacc. AtpuOyTthl kiacca. HacnenoBanue.
[Tonsitue 6a30BbIM U MPOU3BOJAHBIN Kiacc. [IpUHIMIIBI HAcIeOBaHUS 3aKPBITHIX U
3allMIIEHHBIX 00J1acTel Kiacca.

3.4. TemaTu4yecKu NJIAH NPAKTUYECKHUX 3aHATHI
Jlannwiii 6u0 pabomwi He npedycmompen yueOHbIM NAAHOM.

3.5. TemaTu4yeckuii JIaH JJaDOPaTOPHBIX padoT

. BBenenue B Tunsl o0bekToB Python

. bazoBsie Tumbl nanubx B Python. O0paboTka uncinoBoit uHGpopMauu

. bazoBeiit T nanHpIx Python — ymcna, momyau math, random

. ba3oBbIe TUIIBI TAHHBIX — CTPOKH, METOJIBI CTPOK.

. ba3oBbIe TUIIBI TAHHBIX — CIIUCKH, IBYMEPHBIEC CIIUCKHU (MATPHUIIbI).

. ba3oBbIE THITBI TAHHBIX — MHOYKECTBA, CIIOBAPH.

. ba3oBbIe TUIIBI JTAHHBIX — (DAWITBI.

. [Mome3oBaTensckue ¢ynkmuu B Python, o6padorka uckmodennii. Co3nanue
npuioxeHus Ha Python.

9. Jluneitnbie anroputmsl. [locTpoeHue nmporpamMm Ha JIMHEWHbBIE aITOPUTMBI.

10. AnroputMmsbl BeTBiieHus. [locTpoenue nmporpamMm ¢ anropuTMaMy BETBICHHUS:
onpenenenrie O[3 s maremarnueckux — ¢yHkumid. I[IporpammupoBanue
IIPEPHIBAHUM.

11. Iluknudeckue alaropuTMbl, CUYETHBIM omeparop uukia. Iloctpoenue
IPOrpaMM C aITOPUTMAMH IIUKJINIECKON CTPYKTYPHI.

12. TlpumeHeHwem OWTOBBIX omepanuii. Pemenune 3amauy Ha 00pabOTKY
OJTHOMEPHBIX MACCUBOB C IPUMEHEHUEM OMTOBBIX OTIECpAITUi.

13. Ilukaudeckue anropuTMbl, UTEPALMOHHBIN omeparop 1ukia. [loctpoenue
MPOrpamMM C AITOPUTMAMHU IUKITUYECKOU CTPYKTYPHI.

14. TlocTpoeHue miporpaMM MOAYJIBHOM CTpYyKTypbl. OObBsSBIECHUE U
ornpeseneHne PyHKIuH.

15. Pemenue 3amay ¢ OJHOMEPHBIMH CTaTHUYECKMMHM MAacCCHBaAaMH METOJaMU
CTPYKTYPHOTO MPOTPaMMHPOBAHUS.

16. Pa3paGoTka MeTogamMu CTPYKTYpHOTO HpPOrpaMMHpPOBaHUA (PYHKIUH,
3aJJaHHBIX TpapUUecKH, aHAINU3 MMPOTPAMM C TIeperadeil mapaMeTpoB MO 3HAYCHUSM,
CCBUTKAM, YKa3aTeJIsIM.

CONOOIT PR~ WN -

3.6. KypcoBoii npoekT /KypcoBasi pa6ora

1. Jlana nelicTBUTeNnbHAs KBajapaTHas Matrpuma nopsaka 2n. IlomyduuTs
HOBYIO MaTpHully, MepecTaBisisi ee OJOKU pazMepoM N X N: a) KpecT-HaKpecT; 0) 1o
4acoBOW cTpenke (JeBbl BEpXHUU OJOK CTAHOBUTCS MPaBbIM BEPXHHUM, MPABBIM
BEPXHUU — MTPaBbIM HUKHUM U T.1.).

2. CocraBUTh MpOrpaMMy, KOTOpas 3aloJHSAET KBaAPATHYK MAaTpHUILy
HOpsiIKa N YUCIIaMu, 3aJaHHBIMU QyHKIHen F(N), 3amichiBas X B HEE «I10 CITUPAITID



d) mMo 4YacoBOW cTpeinke, 0) MPOTHMB YacOBOW cTpenku. PazpaboTaTh MpOEKT s
cirydas, korga F(N) Moxxet ObITh pa3HOi ((PYHKIHS, KaK IapaMeTp).

Hanpumep, s N=5 u F(n)=n? mony4aeM cieayronue MaTpHUIbL:

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 omHOMepHBIHN 1iemo4rCIeHHBIN MaccuB pazmepa N. Pa3zpaborats He
MeHee JByX crnoco0oB mmmdpoBaHus/aemuppoBaHusl 3JIEMEHTOB MaccuBa C
MpUMEHEHUEM TOOUTOBBIX ONEPAIIHii.

4.  Jlana BemectBeHHas Martpuiia pasmepom (N X M). IlepecraBusisi ee
CTPOKH M CTOJIOIIBI, TOOUTHCSI TOTO, YUTOOBI HAUOOJIBIINUN 3JIEMEHT (WMJIM OJIUH U3 HUX)
OKa3aJiCs B JIEBOM BEPXHEM YTIIy.

5.  Pa3paboTath mpOEKT, KOTOpBIN 00ECIEeUrnBAaET BBIMOJHEHUE OIEpaIlHii
CIIOKEHUS, BBIUYMTAHUS W YMHOXKEHMsS HaJ MaTpUIlaMH IeJbIX uucel. Boioop
BBITIOJIHAEMOW OIepalii OCYIIECTBIISIET ToJib3oBaTelb. [ apudmeTndeckux
orepaluii HaJl MaTPUIIAMH UCTIOJIB30BATh MEPErPy3Ky OMepaTopoB.

6. N3 maccuBa ynaiauTh camyro JJIUHHYIO IEMOYKY YETHBIX 3JIEMEHTOB.
[Tpumep, u3 maccua A[8]: 4 142 12 4 6 nomwken nonyunthes MmaccuB A[5]: 414 2
1 (camas muvMHHAS IEMOYKA YETHBIX YHCEN BKIIOYACT DJIEMEHTHI ¢ 6 1o 8: 2 4 6).

00 N O O
ENNCO R NG

[TpoBepuTh MONHOTY MPOrpaMMbl HA JUIMHHBIX MacCHBaxXx ¢ OOJbIIMM HaOOpPOM
MOCJIEIOBATEIBHOCTEH MeNbIX uucen. PaccMoTpeTs cuTyanuio, Korjaa MoAoOHBIX
LENOYEK HeT.

7. U3 maccuBa A ynanuTth T€ 3JIEMEHTBI, KOTOPbIE BCTPEYAIOTCS U B MaCCHUBE
A u B maccuBe B 1o kpaiineit mepe mo 2 pasa. [Ipumep, maccus A[8]: 33452359,
maccuB B[7]: 1 2 34 5 2 5. Ilo 2 paza B 000uX MaccuBax BCTPEYAETCS TOJIBKO
3JIEMEHT, paBHbIH 5. MaccuB A mociie ynaneHus npumet Bua: A[6]: 33423 9.

8. W3 maccuBa A ynajauTth T€ IENOYKH YETHBIX 3JIEMEHTOB, B KOTOPBIX €CTh
XOTs1 ObI OZMH 3JeMeHT u3 MaccuBa B. Ilpumep, maccuB A[9]: 324523265,
maccuB B[6]: 1 34 7 8 9. Maccus A niocie ynanenus npumet Bua: A[7]: 352326 5.

9.  MaccuBsl 4 U B nipeCcTaBIsAOT cOO0M IBa YUCIOBBIX MHOXKECTBA U3 N U
M 5JIEMEHTOB, COOTBETCTBEHHO. Pa3paboTaTh mporpaMMmbl Id  TOJyYSHUS
oOBeMHEH NS, TIEPECEUCHUS U PA3HOCTH YKa3aHHBIX MHOXECTB.

10. MaccuB 4 npencrapisier co0oil MaTpuily Kod(hOUIIMEHTOB JIMHEHMHOTO
ypaBHEHUs N-TO Topsaka. PaspaboraTh mporpamMmy i HAXOXJICHUS PEIICHUS
cucreMbl Metojiamu ['aycca u Kpamepa.

11. MaccuB 4 npexacrapnsier coboit MaTpuily Ko3(h(UIHUEHTOB JIUHEHHOTO
ypaBHeHUs1 N-To mopsaka. PaspaboraTe mporpamMmy i HaXOXKACHHUS PEIICHUS
CUCTEMBI METOZIaMU 31Tl U METOJIOM OOpPaTHOM MAaTPHIIHI.



12. Tloctpouts (QyHKIMOHANEHYIO MaTpuiy F(X,y) = +/x +3/y 1 gn

X2 +y”
TOYKaX JJIs JIIOOOT0 3aIaHHOTO Jnara3zoHa X, Y. Haitu koopauHaThl (Xmin, Ymin) (Xmax,
Ymax) SKCTPEMAlIbHBIX TOYEK (YHKIMM, €CIM TaKHUX TOYEK HECKOJbKO YyKa3aTb
KOOPAMHATHI BCEX TOYEK.

13. [an (aiin, coxmepkamuii TEKCT Ha pycckoMm s3bike. [logcuuTaTh
KOJIMYECTBO CJIOB, HAUMHAIOIIUXCS M 3aKaHYMBAIOIIUXCS HA OJHY U Ty ke OYKBY U
BBIIaTh ATH OYKBBI C YKa3aHUEM COOTBETCTBYIOIIETO KOJIMUECTBA CJIOB.

14. Hamucatep mnporpammy, KOTOpas TO3BOJISI€T 3alIM(pPOBBIBATH U
pacmdpoBbIBaTh COOOIIEHHE C MOMOIIBI0 «IU(ppa MEePecTaHOBKU». DTOT HIHPP
MEHSIET MECTaMH JiBe cocefHue OykBbl. [Ipogymars BapuaHT mm(pOBKHU, €CITH YHCIO
OYKB B CJI0€ HEYETHOE.

15. Texkct nporpammbl Ha C++ Xxpanutca B (aitie Ha aucke. CocTaBUTH
nporpaMmy oOpabOTKH TEKCTa MPOTrpaMMBbI: 1) ONpeAeInTh MaKCUMaIbHYIO CTEIEHb
BJIO’KEHHOCTH IIMKJIOB B MpOrpaMMme; 2) OMpEeIeiuTh OOIIee KOJIUYECTBO CTPOK U
KOJIMYECTBO CHMBOJIOB, OTJIMYHBIX OT Tpobena; 3) yJalnuTh U3 TEKCTa MPOTrpamMMbl
BCE KOMMEHTapHH.

16. Hamumcats nognporpammy—dynakiuio Form(S, X, Y), rae S — cTpoka, X u
Y — BelIecTBEHHbIE TIepeMeHHbIE. B cTpoke 3amucano apudMeTndeckoe BhIpaXeHHE,
cozepkaiiiee nepeMeHHbie X U Y, KOHCTAHTHI (11eJIbI€ WIIM BEIIECTBEHHBIE), ONEepaliu
+, -, *, /. Ilopsgok omepanuii ompezaeneH ckoOkamu. lloamporpamma—QyHKIms
BO3BpaIlaeT 3HaYeHNE apu(METHIECKOTO BRIPAKCHUS MPU 33JaHHBIX 3HAYCHUAX X U
Y.

17. Hamucats moamporpammy—dyuknuto Form(S, X), roe S — crpoka, X —
BEIICCTBCHHAsT TepeMeHHas. B cTpoke 3amucaHo apudmernyeckoe BBIpaXKeHHE,
coJieprKailiee MepeMEeHHYI0 X, KOHCTaHTHI (11eJIble WJIM BEIIECTBEHHbIEC), ONepaluu +,
-, *, /. Tlopsmok omnepauuii ompeneneH ckoOkamu. Ilogmporpamma—¢yHKIHS
BO3BpaIlaeT 3HaueHNe apu(hMETHIECKOTO BEIPAKEHUS MPU 3aJJaHHOM 3HAaYeHHUH X.

18. Pazpaborarh IpOEKT, B KOTOPOM PEATU3YIOTCA CTAaHAAPTHBIX ONepaluu
HaJ TPEXMEPHBIMU BEKTOpPaMU a=xi+yj+ zk . Co3gath COOTBETCTBYIOIIHE
CTPYKTYpHI, GYHKIMU C HUMU U pPeaIu30BaTh MEPErpy3Ky ornepaTopos.

19. Pa3paboTtaTh NpOEKT, B KOTOPOM pEaIU3yIOTCsl CTaHAAPTHBIX OMEpaluu
HaJll KOMIUIEKCHBIMH  dYHMCiIaMd B ajreOpamyeckoit  ¢opme__ z=A+iB.
| — KOMIUIEKCHAs equHuIa | = V—1. Co3maTh  COOTBETCTBYIONIUE  CTPYKTYPHI,
(GYHKIIMM C HUMU U pean30BaTh MEPerpy3Ky OonepaTopos.

20. Pa3paboTarh MPOEKT, B KOTOPOM PEATM3YIOTCSI CTaHAAPTHBIC OTEPAIHH
oo =
KOMILTeKcHast exuanua i = vV —1. Co3xats COOTBETCTBYIOIINE CTPYKTYPbI, QYHKIIUH C
HUMHU U pealiu30BaTh MEPErpy3Ky OrnepaTopoB.

HaJl KOMIUICKCHBIMH 4YHCJIaMH B JKCIIOHCHIMAJIbHON (opmez =€



4. OueHnBaHue pe3yJabTATOB 00y4eHUs!

OrneHnBaHWe pe3yJabTATOB OOYYCHHS IO IUCIUILIMHE OCYIIECTBISCTCS B
paMKax TEKyIIero KOHTPOJIS ¥ TMPOMEKYTOYHOW aTTECTAIlMH, MPOBOJAMMBIX TIO
oamnpHO-perTunroBoit cucreme (bPC).

[Ikana oleHKH pe3yIbTaTOB OOYUCHHSI 110 TUCITUTIIHHE:

YpoBeHb chOpMUPOBAHHOCTH
WHIWKATOpPa KOMIICTESHITUHI
N N Huxe N
Bricokuit Cpennuit Huzkni
3anaHu- CpeAHCIo
Koz Koz POBAHHBIC | 57 85 10 100 | o1 70 10 84 | oT 55 10 69 | oTr 0 ;o 54
KOMIIE- | HMHIUKATOPA | PE3yJIbTAThI
TEHIUM  KOMIIETEHIMH| OOYUEHHS 110 Illkama oneHnBaHuA
HEY/I0B-
JTUCIUTLINHE yIHOBIET- ya
OTJINYHO XOpOIIO JIETBOPHU-
BOPUTEIBHO
TCIIBHO
3a4TEHO HE 3a4TCHO
3HATH:
3Haer Bce | 3HaeT 3Haer He  3maer
OCHOBHBIE OCHOBHBIE HEKOTOpbIE | OCHOBHBIC
OCHOBHBIC | THIIOBEIC TUTIOBBIC OCHOBHBIC | THIIOBBIE
TUTIOBBIC QITOPUTMBI | AITOPUTMBI | TUTIOBBIC QITOPUTMBI
QITOPUTMBI | pEIICHUS peleHus QIITOPUTMBI | pEIICHUS
pereHus MPAKTUYECK | TMPAKTHYECK | PEIICHHUS MPAKTHIECK
MPaKTUYECK | MX 3a]a4 Ha | UX 3a7a4 Ha | IPaKTHYeCK | MX 3a1ad Ha
WX 3a7a4 Ha | o0paboTKy | 00paboTKy | MX 3aaa4d Ha | 0OpaboOTKy
00paboTKy | pa3iMYHBIX | PA3IMYHBIX | 00pabOTKY | pa3IMYHBIX
OITK-8 pa3JINYHBIX | THIOB TUTIOB pa3INYHBIX | TUIIOB
CriocoGen THIIOB uH(popmany | HHGpoOpMay | TUIIOB uH(popMalu
uHpopManu | u, HE | M, MOXeT | uHpopMaI| | H,
paspabarsl | O[IK-8.1
BATL : u (uucna, JOMyCKaeT | AOMYCTHTh | H, JIOTTyCKaeT
Cnocoben | crpoku, OIIMOOK HECKOIBKO | JIOMyCKaeT | rpyOble
AITOPUTM 6
- pa3palaThl | MacCHUBBI) HErpyObIX MHOT'O OIINOKHU
BaTh o1nOoK HerpyObIX
nporpamMmm
i aJTOPUTMBI omuOoK
b
ST METh!
npurogHsr | Y
e s pereHust Hemonctpu | Jlemonctpu | HacTudHO He woxer
T T MOHCTPH | II MOH
npakTHyec | HPAKTHICEC PazpabateiB bye bye ACORCTP POAENMOHE
KOTO KUX 33124 p YMEHHE yMEHHE pyer TPUPOBATh
arhb pa3pabatbeiB | pa3pabaThiB | yMEHHE yMEHHUE
MPUMEHEH
st AJITOPUTMBI | aT1p aTh paspabatbIB | pa3pabaThiB
pemeHuns QITOPUTMBI | AITOPUTMBI | aTh aThb
MPAKTUYECK | perIeHUs pelIeHus QITOPUTMBI | AITOPUTMBI
UX 3aJa4, B | MPAKTUYECK | MPAKTUYECK | PEUICHUS pelieHus
TOM 4HCJe | UX 3aj7ad, B | MX 3aJa4, B | MPAKTHYECK | MIPAKTHICCK
3amau TOM YHCJIE | TOM 4YHCJIe | MX 3aJa4, B | UX 3aJad, B
NpUKIagHoO | 387124 3a1a4y TOM YHCIIE | TOM YHCIe
i obGmacTu | MPUKIAIHO | TIPUKIAMHO | 3314 3ama4
nestenmpHoc | M obmactu | obmactu MPHKIAZHO | MIPUKIIA/IHO
™ JEeSTENIbHOC | AesITeNnbHOC | M objactu | i oOyactu
TH, HE | TH, MOXET | AeATEIbHOC | EATEIbHOC
JIOMYCKAeT | AOMYCTUTh | TH, TH,




OInoO0K HECKOJIbKO | JIOIYCKaeT | JOMyCKaeT
HETpyObIX MHOTO rpyOsbIe
OLIMO0K HErpyObIX OLIMOKH
OmunOoK
BJIQJICTh:
Hemonctpu | Jemonctpu | HacTudHO He wmoxer
pyer pyer JEMOHCTPH | IPOJEMOHC
BJIa/ICHUE BJIa/ICHUE pyer TPUPOBATh
HaBBIKAMU | HABBIKAMH | BJIaJICHHE BJIaJICHHE
HaBbikamu | pa3paboTku | pa3paOOTKu | HaBbIKAMH | HaBBIKAMH
pa3paboTku | u pa3paboTku | pa3paboTKH
u ONTUMU3AI] | ONTHMH3ALl | U U
onTUMM3ALl | UH uu ONTUMHM3AI] | ONTUMHU3AIL
uu QITOPUTMOB | aJITOPUTMOB | U uu
QITOPUTMOB | pEIICHUS peleHus QJIITOPUTMOB | alITOPUTMOB
pelieHus MPAKTUYECK | MPAKTHUYECK | pEICHUS peleHus
NpakTUYeCK | UX  3aJad, | UX  3a/ad, | IPaKTHYECK | MPAKTUYECK
uX 3a/1a4 HE JOMyCKaeT | MX  3ajady, | UIX  3ajad,
JIOITyCKAaeT | HECKOJIBKO | JIOMYCKAaeT | JIOMyCKaeT
OmuooK HerpyObIxX MHOTO rpyOsIe
OIIMO0K HerpyObIX OIINOKHU
1110
3HATH:
3HaeT Bce | 3HaeT 3HaeT He  3maer
CHHTaKCH4e | OCHOBHBIC HEKOTOpbIE | OCHOBHBIC
OcHoBHBIE | CKHE CUHTAKCU4Y€ | OCHOBHbBIC CUHTaKCU4e
CHUHTaKCH4e | KOHCTPYKIH | CKHUE CHHTaKCHYE | CKHE
CKHe " S3bIKa | KOHCTPYKIHU | CKHE KOHCTPYKIIH
KOHCTPYKIIM | MPOTpaMMH | U A3bIKa | KOHCTPYKIH | U SA3BIKA
U SI3bIKA pOBaHUS MporpaMMH | | S3bIKa | IPOTPAMMHU
nporpamMmu | oOpabOTKH | pOBaHUS MpPOrpaMMH | POBAHUS
OITK-8.2 pOBaHHUs pasUYHbIX | 0OpabOTKU | pOBaHUS 00paboTKH
Criocoben 00paboTKK | TUIIOB pa3nuYHbIX | 00pabOTKK | pa3lIUYHBIX
pa3iauyYHbIX | HHGOpPMAIK | TUIIOB pa3INYHBIX | TUIIOB
pa3pabaTsl
BATL TUTIOB u, He | nHpOopMalK | THIOB uH(popMaIu
COMITBIOTE uHopmaly | AomMyckKaer |H, MOXeT | uHbopMalu | H,
pHblE u (yucna, OLIMOO0K JOMYCTUTh | H, JIOIyCKaeT
CTpOKH, HECKOJIBKO | JIOIyCKaeT | rpyObie
nporpamMm
o MaCCHBBI) HErpyOBIX MHOT'O OIINOKHU
o1InOoK HErpyObIX
MPUTO/IHBIE
s omnboK
paKkTH4ecC YMCTE:
KOO PaspabarteiB | Jlemonctpu | Jemonctpu | YacTudHo He woxer
IpHMCHEH aTh pyet pyer JNEMOHCTPH | TIPOJIEMOHC
st MPUKIATHBL | YMEHUE yMEHHE pyet TPUPOBAThH
e pa3palaThIB | pa3pabaTbiB | yMEHUE yMEHHE
KOMITBIOTEp | aTh aThb paspabatbiB | pa3pabaThiB
HBIE MPUKIAIHBl | TIPUKIATHBL | aTh aTh
POTPaMMEI | € e NPUKIIAJHBL | TIPUKIIATHBI
IPUTOJIHBIE | KOMIBIOTEP | KOMIIBIOTEp | € e
TUTS HBIE HBIE KOMITBIOTEP | KOMITBIOTEP
MPAKTUYECK | MPOTrpamMMbl | IPOTPAMMBI | HbIE HBIE
oro MPUTOHBIE | TPUTOJHBIC | MPOTPAMMEI | TPOTPAMMBI
NPUMEHEHU | JUIs IS MPUTOJIHbIE | TIPUTOHBIE
s, B TOM MPAKTUYECK | MPAKTHUYECK | JUIsS JUIs




quciIe 3aa4d | oro oro NPAaKTUYECK | MPAKTHUECK
MPUKIATHO | MPUMEHEHU | MIPUMEHEHH | OTO oro
obmactu |4, B TOM |5, B TOM | IPUMEHEHH | IPUMEHEHU
NEeSATeNIbHOC | YMCJIe 3a]a4 | yucie 3a/1a4y | 1, B TOM |5, B TOM
TH INPUKIATHO | MPUKIAIHO | YUCIIE 33/1a4 | YHCIe 3a1a4
i obOmactu | 1 oOjacTH | MPUKIAAHO | MPHUKIATHO
JesTeNIbHOC | AesTenbHOC | M oOnactu | i oOnactu
TH, HE | TH, MOXET | JeSITEIbHOC | JEATEILHOC
JIOITyCKaeT | JIOMYyCTHTh | TH, TH,
OO0k HECKOJIbKO | JIOMYCKaeT | JOIyCKaeT
HETpyOBbIX MHOT0 rpyOsie
91115 (03 HErpyObIX OIMOKHU
OInO0K
BJIAJICTh:
Hemonctpu | Jlemonctpu | HactuuHo He w™oxer
pyer pyer JEMOHCTPH | IPOJEMOHC
BJIaJICHHE BJIaJICHHE pyer TPUPOBATH
HAaBbIKAMU | HAaBBIKAMH | BJIQJICHHE BJIQ/ICHUE
HaBbikamu | pa3paboTku | pa3pabOTKM | HaBBIKAMH | HABBIKAMHU
pa3paboTku | u U pa3paboTKu | pa3paboTKu
u ONTUMM3AI] | ONTUMHU3ALl | U u
ONTUMU3AL] | U U ONTUMU3AI] | ONTHMHU3ALL
uu KOMIIBIOTED | KOMIIBIOTEpP | UU uu
KOMIIBIOTED | HBIX HBIX KOMITBIOTED | KOMIIBIOTED
HBIX nporpaMM | MporpamMM | HBIX HBIX
OporpaMM | MPUTOJHBIX | MPUTOAHBIX | IPOrpaMM | MpOTrpamMm
MPUTOMHBIX | JUIS VTS MIPUTOHBIX | TIPUTOTHBIX
TUIS MPAKTUYECK | MPAKTHUECK | IS TUIS
IPaKTUYECK | OTO oro IPAaKTUYECK | MPaKTHUECK
oro NPUMEHEHH | PUMEHEHHU | OTO oro
MPUMEHEHU | s, B |1, B | IPUMEHEHH | MPUMEHEHU
i, B NPUKIAJHO | IPUKITATHO | A1, B | 1, B
MPUKIATHO | ¥ chepe | i chepe | MPUKIATHO | MIPUKIATHO
it cdepe NESTENIbHOC | ACSITeNbHOC | i chepe | i chepe
NeSITeTbHOC | TH, HE | TH, JESITeTIHHOC | IEATEIIEHOC
TH JIONTyCKaeT | JIOMyCKaeT | TH, TH,
OLIMOO0K HECKOJBKO | IOMyCKaeT | JIOMyCKaeT
HerpyObIX MHOT'O rpyobie
OLIMO0K HErpyObIX OLIMOKH
ommOOoK
OueHouHble MaTepuanbl IS  TPOBEAEHUS  TEKYIIEr0 KOHTPOJS W

MPOMEKYTOUHOM aTTecTaluu TnpuBeAeHbl B [Ipmioxenuun k paboueil mporpamme
JTUCHUIINHBI.

[TomHBIN KOMIUIEKT 3aJlaHMi M MaTeprajoB, HEOOXOIUMBIX IS OILICHUBAHHS
pe3ynbTaTOB 00YUYEHUS M0 AUCIUIUINHE, XpaHUTCS Ha Kadeape paspadoTunka.



5. Y4eOHO-MeTOIM4YecKoe U HH(POPMAMOHHOE o0ecTieyeHue JUCHUILIHHbI
5.1. YueOHO-MeTOAMYECKOE O0ecieueHne

5.1.1. OcHoBHas nuTEpaTypa

L IOpbeBa, A. A. MaremaTudeckoe nMporpaMMHpOBaHKE : yuyeOHOe rmocodue / A. A.
IOpweBa. — 2-e u3n., ucnp. u pon. — Caunkr-IlerepOypr : Jlans, 2022. — 432 c. — ISBN
978-5-8114-1585-4. — Tekcr : 2JeKTpOHHBIN //  JlaHb : SIEKTpOHHO-OMOIHOTEYHAs

cucrema. — URL: https://e.lanbook.com/book/212210 (mata obpamenus: 21.03.2023). —
Pexxum noctymna: A aBTOpU3. MOJIb30BaTENCH.

2. AnznpuanoBa, A. A. Anroputmu3zanus u nporpamMmmupoBanue. [Ipaktukywm : yue6HOe
nocobue / A. A. Aunpuanosa, JI. H. Ucmarunos, T. M. MyxTtapoa. — Cankt-IletepOypr :
Jlanb, 2022. — 240 c. — ISBN 978-5-8114-3336-0. — Tekcr : anekrponHsii // Jlavp :
aNeKTpoHHO-OnbOanoreynass cucrema. — URL: https://e.lanbook.com/book/206258 (mata
obpamenust: 21.03.2023). — Pexum nocTyma: Ak aBTOPHU3. MOJIB30BATEIICH.

3. Panees, C. M. [IporpammupoBanue. Jlabopatopusiii mpaktukym / C. M. PaneeB. —
Cankr-IlerepOypr : Jlamp, 2023. — 104 c¢. — ISBN 978-5-507-45194-4. — TekcT :
NeKTpoHHBIM  //  Jlamb  :  2neKTpoHHO-OMOnmoreuHas  cucrema. —  URL:
https://e.lanbook.com/book/292907 (nata obpamenwus: 21.03.2023). — Pexxum nocrymna: s
aBTOPU3. OJIB30BATENECH.

5.1.2. JlonoHUTENbHAS TUTEpaTypa

1. [IporpammupoBanue: OCHOBBI aNTOPUTMU3ALNH U IPOTPAMMHUPOBAHHS : YUEOHUK /
H. U. Iapdpunosa, A. H. Ilemekun, b. I'. TpycoB ; mon pen. b. I'. Tpycoma. - M. :
Axanemus, 2012. - 240 c. - (Boiciiee npocdeccuonansHoe obpazoBanue. bakanaBpuar). -
ISBN 978-5-7695-9149-5. - Tekcr : HemoCpeACTBEHHBIN

2. Kynunos, 0. M. OcHOBBI coBpeMeHHON MHPOpMaTHKH : yuebHoe mocobue / 0. U.
Kynunos, ®@. ®. [Tamenko. — 5-e uzm., crep. — Cankr-IlerepOypr : Jlans, 2022. — 256 c.
— ISBN 978-5-8114-0918-1. — TekcT : 3neKkTpoHHbIH // JIaHb : 31eKTpOHHO-O0MOInoTeYHas
cucrema. — URL: https://e.lanbook.com/book/213647 (nara obpamenus: 21.03.2023). —
Pexxum gocTyna: st aBTOpHU3. MOJIb30BaTeNeH.

3. Axymnu, U. JI. Marematndeckoe nporpaMmupoBaHue B mpumepax u 3agadax / U. JI.
Axynnd. — 4-e uzg., crep. — Cankt-IlerepOypr : Jlans, 2022. — 348 c. — ISBN 978-5-
507-44635-3. — TekcT : 31MeKTpOHHBIH // JIaHb : 3JIeKTPOHHO-OMONIHOTEYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/231488 (mata oOpamenus: 21.03.2023). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATEICH.



5.2. MudopmanuonHoe odecnedeHune

5.2.1. DNeKTpOHHBIE U UHTEPHET-PECYPCHI

Ne HaunmenoBanue snexkTpoHHbIX U UHTEpHET-pecypcoB Ccbuika
/11
1 |DaexTpoHHO0-0MOIMOTEYHAs crcTeMa «JIaHby https://e.lanbook.com/
2 |[DnexTpoHHO-0MOIIMOTEYHAs cucTeMa «iDOOKS.ru» https://ibooks.ru/
3 |DnexTpoHHO-OMOIMOTEUHas cuctema «book.ruy https://www.book.ru/
4 |[Topran «OTKpBITOE 0OPAa30BAHUE) https://npoed.ru
5 |Poccwuiickasi HalOHAIbHAS OUOIMOTEKA https://nir.ru/
6 |KubepJlennnka https://cyberleninka.ru
7 |Texuuueckas OubIUOTEKA https://techlibrary.ru
8 |HaumonanbHast ssekTporHas oudaunoreka (HOB) https://rusneb.ru/

5.2.2. Tlpodeccuonanpupie 0a3pl gaHHBIX /| HHGOpMaIMOHHO-CIIPAaBOYHBIC

CHCTCMBbI

Ne
n/n

HanmenoBanue npodeccnoHambHbIX 0a3
JAHHBIX

Anpec

Pexxum noctyna

1 |Odunmanbubi
paBoOBOW MH(POPMALIUU

MHTEPHET-TIOpTal

http://pravo.gov.ru

http://pravo.gov.ru

3aKkoHOAaTenbCTBY PO

2 |CupaBouHast paBoBast cucrema|  http://consultant.ru  |http://consultant.ru
«Koncynprant [nrocy
3 |CnpaBo4HO-TIpaBOBast cucTeMa o http://garant.ru http://garant.ru

5.2.3. JlumeHsnoHHOe W CBOOOAHO PACHPOCTPAHIEMOE IPOTPaAMMHOE
oOecrieyeHue AUCIUIUINHbI
Ne HanmenoBanue Onucanue PexBu3uThI
/I [IPOrpaMMHOr0 o0ecreyeHus MOJTBEPKTAIOLINX
JIOKYMEHTOB
1 |OnepaununonHas cucrema [Tonb30oBarenbekas JloroBop  Nel33/2021  or

Microsoft Windows 10

OIncpalioOHHadg CUCTEMaA

12.10.2021, nmuniensuap - 3A0
«Co¢r Jlaitn Tpeia», THI
(BUA) JIMLEH3UM - HEUCKIL
[paBso, CpOK JencTBUA
TTUTIEH3UH - OECCPOUHO

2 |Microsoft Office 2019

[TakeT opucHbIX npuioxkeHuilorosop

Nel33/2021 o
12.10.2021, muniensuap - 3A0
«Co¢r Jlaitn Tpeita», THI
(BUA) JIMLEH3UM - HEUCKIL
[paBso, CpOK JencTBUA
TTUTIEH3HUH - OECCPOUHO



https://e/

3 |LMS Moodle [0 mna  addexruBHOroCBOOOHAS JIMICH3MSA, THUIT
OHJIAMH- B3aUMOJICHCTBUSA|(BUI) JUIICH3UH - HEUCKIL.
[peroiaBaTenis U CTyJIeHTa  [[IPaBo, CpOK JeicTBUs

JTMIICH3UH - OECCPOYHO.
4  |bpaysep Chrome Cucrema nouckaCBoOOIHAS  JIMIICH3US, THIL
H(pOpMaINU B CeTH|(BUJ) JMIEH3UU - HEUCKII.
WHTCPHET Npaso, CpOK NeCTBUS

JTUIICH3UU - OECCPOYHO.

6. MaTepuaJbHO-TEXHUYECKOE O0ecneuyeHue U CIUIIMHBI

HaumenoBanue HaunmenoBanue yueOHON [lepeyenp He0OX0AUMOTO 00OPYIOBAHUS U
BUJIa y4eOHOM ayJMToOpuH, TEXHUYECKUX CPEJICTB 00yUeHUs
paboThI CTeIUAITM3UPOBAHHON
J1a00paTOPUH
Jlexuumn VYyeOHas ayuTopus Ajs CrneunanusupoBaHHass  yueOHas  MeOelb,
IIPOBE/ICHUS 3aHATUH TEXHUYECKHUE CpelICTBa OOydeHUs, CIlyKallue
JIEKIIMOHHOTO THIIA JUIL  TpeACTaBlIeHHUs y4eOHOW wuH(popMayu
Oonpmiod  ayauTtopuu  (MyJIbTUMEAUHHBIN
IPOEKTOP, KOMITbIOTEp (HOYTOYK), SKpaH),
JI€MOHCTpallMOHHOe 000py/I0BaHue, Yy4yeOHO-
HarJSIHBIC TTOCOOUS
JlaGopatopuble |Y4eOHas mabopaTopus Criennanu3upoBaHHOE nabopaTtopHoe
paboThI [IPOrpaMMHOM UHKEHEPUH, o0opynoBanue 1O TpoduiIo JadopaTopun
ayn. B-608 IPOrpaMMHOM UHXXECHEPUH,
CrienManu3upoBanHas ydeOHass mebens Ha 50
NOCaJ0UYHbIX  MecT, 24 KommbloTepa ¢
BO3MOYKHOCTBIO BBIXO#a B VIHTepHET W
obecrnieueHreM JIOCTyTIa B OUOC,
TEXHUYECKHE cpencTBa o0y4YeHHs
(MynbTUMETUHHBIN IIPOEKTOp,
MyJIbTUMEUIHAs JIO0CKa, MOHOOJIOK),

HEOOXOJMMOE JUIEH3MOHHOE MPOTrPaMMHOE
oOecrieuenne

KommnbroTepHbIit Kitacc,
ayn. B-610

Crenmanu3upoBaHHas yyeOHas meOenb Ha 42
MOCaJouHbIX MecTa, 17 KOMIBIOTEPOB ¢

BO3MOXKHOCTBIO BBIXOAa B VHTepHeT u
o0ecrieueHreM JOCTyTIa B DUOC,
TEXHUYECKHE CpelcTBa o0y4yeHus
(MyIbTUMENUUHBIM  MPOEKTOp, JKpaH JJs
MIPOEKTOpAa, MOHOOJIOK), HeoOXxoumoe
JMIIEH3MOHHOE MTPOrpaMMHOE 00ecrieueHIe
VYuebnas naboparopust Criennan3upoBaHHOE nabopaTtopHoe
nH(pOpPMAITMOHHOM obopymoBanue 1o mpoduI0 J1adbopaTopun
0€e30MacHOCTH, nH(OPMAMOHHON 0€e30MacHOCTH,
ayn. B-615 CHeIMaM3upoBaHHas ydeOHass MeOenp Ha 35
MOCaZOYHbIX MecT, 15 KoMIblOTEpOB ¢
BO3MOXXHOCTBIO BbIXxoAa B UWHTepHer wu
obecrnieueHreM JocTyna B DOUOC,
TEXHUYECKHE CpencTBa o0Oy4deHus
(MyabTUMEIUHHBIN IIPOEKTOP,




MYJbTUMEIUNHAS JOCKa, MOHOOJIOK),
HEOOXOIMMOE JIMIIEH3MOHHOE IPOTrPaMMHOE
oOecrieueHne

KomnbroTepHsiii kiace,
ayn. B-617

Cnenunanu3upoBaHHas ydeOHas meOenbp Ha 24
MOCaI0OYHbIX  MecTa, 21 KOMIBIOTEp ¢
BO3MOXHOCThIO BbIXOJIa B VHTepHEeT W
o0ecrieueHrEM J0CTyma B SUO0C,
HEOOXOJIMMOE  JIMIIEH3MOHHOE TPOTrPaMMHOE
obecrieueHue

KomnbroTepHslii kiacce,
ayn. B-619

Cnenumanmu3upoBaHHas yueOHass MeOenb Ha 26
MocaliouyHbIx  Mect, 21  koMmmeloTep C
BO3MOXHOCThIO BbIXOJIa B VHTepHET W
o0ecrieueHrEM J0CTyna B SUO0C,
HEOOXOJIMMOE  JIMIICH3MOHHOE TPOTrPaMMHOE
obecrieueHue

KomnbroTepHsliii kiacce,
ayn. B-621

CrneunanusupoBanHasi yuyeOHas mebenb Ha 35
oCagouHbIXx MecT, 13 KoMIbIOTEpOB C
BO3MOXKHOCTbIO BbIX0Ja B MHTepHeT U

o0ecrieueHreM JOCTyTIa B BUOC,
TEXHUYECKHE CpeacTBa o0Oy4deHus
(MyIbTUMEIUUHBIM MPOEKTOP, DJKpaH s
MIPOEKTOPA, MOHOOJIOK), Heo0XxoauMoe
JMIICH3UOHHOE MPOTPaMMHOE 00eCTieueHHe
VYuebOnas maboparopust Crenuanu3upoBaHHOE nabopaTopHOe

PEHHKUHUPUHTA U
yTnpaBieHus: OuzHec-
mporeccam,

ayn. B-623

obopymoBaHne 10 TpodwiIro 1abopaTopuu
PEHH)KMHUPUHTA ¥ yOpaBleHUs  OuzHec-
MpoIeccamMy, CICIHATU3UPOBAHHAS y4eOHas
MeOenp Ha 34 1mocamouyHbBIX Mecra, 13
KOMITHIOTEPOB C BO3MOXKHOCTBIO BBHIXOJa B
WntepHer u obecneuenuem aocryna B MOC,

TEXHUUYECKHE CpelcTBa o0OyudeHus
(MyIBTHME TUHHBIH IIPOEKTOP,
MyJIbTUMEUITHAs JIOCKa, MOHOOJIOK),

HEOOXOJMMOE JUIEH3MOHHOE MPOTrPaMMHOE
oOecrieuenne

KomMmnbrotepHslii kiacc,
B-600

Crnenmanu3upoBaHHas yyeOHas mebens Ha 30
mocajiouHbix  MecT, 30  KOMIBIOTEPOB,
KOMITIBIOTEPOB C BO3MOXKHOCTBIO BBIXO/Ja B
Hutepuer u obecnieuenuem aocryna 8 SUOC,

TEXHUUYECKHE CpelCcTBa o0y4yeHus
(MyIbTUMEIUUHBIM ~ TNPOEKTOp,  HOYTOVK,
JKpaH), BHUJICOKaMeEpBHlI, HeoOxoauMoe

JIMIIEH3HOHHOE MPOrpaMMHOe o0ecIieueHHe

CaMocTosiTenbHast
pabora

KommnbrorepHslii kinacc ¢
BO3MOXXHOCTBIO BBIXO/Ia B
WuTepHer u obecnieueHneM
noctyna B OUOC

B-600

Crenmanu3upoBaHHas yyeOHas mebens Ha 30
OCaOYHBIX MECT, 30 KOMITBIOTEPOB,
TEXHUYECKHUE CpeicTBAa O0y4YeHHUs (MyJbTUME-
JTUWAHBIA  TIPOGKTOpP, KOMMBIOTEp (HOYTOYK),
JKpaH), BUJICOKaMEpHI, IIPOrpaMMHOE
o0ecrnieyeHue

YuranpHbl# 3471 OMOJINOTEKU

Crenmanu3upoBaHHas MeOellb, KOMIIBIOTEPHAs
TEXHUKa C BO3MOXKHOCTBIO BbIXoJ1a B IHTEepHeT
u obecneuenuem pocryna B OUOC, skpaH,




MYJIbTUMEIUNHBIN IIPOEKTOp, INPOrpaMMHOE
obecrieyeHue

7. Oco0eHHOCTH OpraHu3aluu 00Pa30BaATeJIbHOM 1eATEJbHOCTH ISl JIHIL C
OrpaHNY€eHHBIMHU BO3MOKHOCTAMU 3I0POBbS U MHBAJIU/I0B

JIuiia ¢ orpaHMYEHHBIMU BO3MOXKHOCTSAMH 310poBbsi (OB3) 1 MHBaNMUIBI UMEIOT
BO3MOKHOCTh OECIIPENATCTBEHHO TEPEMEINIAThCs M3 OJHOr0 y4eOHO-1adopaTopHOro
KOpIlyca B JPYroi, MOAHATbCS Ha BCE JTAXHU Y4eOHO-T1a00paTOPHBIX KOPITYyCOB,
3aHUMaTbCd B YYE€OHBIX W HHBIX [IOMEIIEHUSIX C Y4YETOM OCOOEHHOCTEH
NCUXO0(U3NIECKOTO PA3BUTHS U COCTOSIHUSA 37J0POBBSL.

Jist o6ydenust un ¢ OB3 v MHBaNKWIOB, MMEIOIIMX HAPYILIEHUS ONOPHO-
JIBUTATETIFHOTO ammapaTta, 0OeCledeHbl yCIOBUs OECHpEnsITCTBEHHOTO JOCTyma BO
Bce yueOHbIe momernieHus. MHpopmaus o cennaabHbIX YCIOBUAX, CO3TAHHBIX IS
oOyuaronmmxcs ¢ OB3 u wuHBanmuaoB, pa3MmenieHa Ha caldTe YHUBEpCUTETa
www//kgeu.ru. Imeercst BO3MOKHOCTb OKa3aHHUS TEXHUYECKON ITOMOIIM aCCUCTEHTOM,
a TaKKe YCIIYT CypJOIEPEBOTUUKOB U TH(PIOCYPAOIEPEBOAUUKOB.

Jlist aganTanuy K Bocnpustuio junamu ¢ OB3 u uHBanMgaMu ¢ HapyeHHbIM
CIIyXOM CIIPaBOYHOTO, y4eOHOro MaTepuana MO0 JUCHUIUIMHE O00eCIeYrBarOTCs
CJIEYIOIINE YCIOBUS:

- JUIS JTy4lIed OpUEeHTAlUU B Ay AUTOPUH, IPUMEHSIFOTCS] CUTHAJIbI OMIOBELLEHUS
O HayaJie ¥ KOHIIE 3aHATHSA (CIIOBO «3BOHOK» IMUILIETCS HA JJOCKE);

- BHUMaHHE CJIa0OCTBIIANIET0 O0yYaromerocs MPHUBICKACTCA MeAaroromMm
KECTOM (Ha IJIeY0 KIaIeTCs pyKa, OCYIIEeCTBISETCS HEPE3KOe MOXJIOMbIBAaHHE);

- pazroBapuBasi ¢ OOYyYarONIMMCsI, TEJAarorHueckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPHUT SICHO, KOPOTKUMHU TPEIOKECHUSIMH, OOecrednBas BO3MOXKHOCTb
YTEHUsI 10 Ty0am.

KoMmneHncamnuss 3aTpyJHEHHA peYeBOr0 H HMHTEIUICKTYaJlbHOTO Pa3BHUTHUSA
c1abOCIBIIAIIMX 00yYarOITUXCS POBOIUTCS ITyTEM:

- HCIIOJIb30BAaHUS CXEM, HarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MTPE3EHTAIH C
TUIIEPCChIIIKaMU, KOMMEHTUPYIOIIUMHU OTJIEIbHbIE KOMIIOHEHThI H300paXeHMs;

- peryJIIpHOTO TMPUMEHEHUS YNpaXKHEHUH Ha rpaduueckoe BbIIEICHUE
CYILLECTBEHHBIX MPU3HAKOB IPEIMETOB U SBJICHUII;

- obecriedyeHHs BO3MOXKHOCTH JUIsl OOYyYarollerocss IMOJIyYUTh aIpecHYIO
KOHCYJIBTAIIUIO 1O 3JIEKTPOHHOM MOYTE [0 MEpe HEOOXOAUMOCTH.

Jnisa aganTtanuu K BoctpusaTHio juiamMu ¢ OB3 u nHBanmuaamMu ¢ HapymeHUus MU
3peHUs CIPaBOYHOTO, y4eOHOoro, IPOCBETUTEIHCKOTO MaTepuana,
PEeIyCMOTPEHHOTO 00pa30BaTEeIbHOM MPOrPaMMOIl MO BHIOPAaHHOMY HAITPaBJICHHUIO
MOJITOTOBKH, 0OECTICUNBAIOTCS CICAYIOINE YCIOBUS:

- BeJIETCS aanTaius oQpUIHaIbHOTO caiiTa B ceTu HTepHEeT ¢ y4eTOM 0COOBIX
NOTPEOHOCTEN MHBAIMIOB 110 3PEHUI0, 00ECTICUNBACTCS HATMUUE KPYITHOMPUPTOBON
CIIPaBOYHOM MHGOPMAIIMH O PACTIHCAHUH YICOHBIX 3aHSTHIA;,

- IETaTOTUYECKUN  pabOTHUK, €ro coOeceaHuK (Mpu HEOOXOIUMOCTH),
IPUCYTCTBYIOIIME HA 3aHATUH, MPEICTABIAIOTCS 00YUYaIOIUMCS, P 3TOM KasKIbIi
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pa3 Ha3bIBAETCS TOT, K KOMY TIeIarOTHYECKUI pabOTHUK oOparaercs;

- IEHUCTBHUSI, YKECThI, MEPEMEIICHUS TMEAaroruaeckoro paboTHUKAa KOPOTKO H
SICHO KOMMEHTHUPYIOTCS;

- meyaTHass wWHOpMANMS TPEAOCTaBIsAeTCS KpymHbIM ImpudTom (ot 18
MTyHKTOB), TOTAJILHO 03BYYHBACTCS,

- o0ecrieunBaeTCcs HEOOXO0IUMbI YPOBEHb OCBEIIICHHOCTH TOMEIICHUI;

- IPEJOCTABIIIETCS BO3MOXKHOCTh HCIIOJIb30BaTh KOMIIBIOTEPHI BO BpeMs
3aHSATUN U MPABO 3aIUCH 00BSICHEHUH Ha TUKTO(MOH (110 JKEJIIAaHUIO0 00YyYaroITuXCs).

dopma TpOBEACHHUA TEKYIIEW W MPOMEXYTOYHOH arTecTaiuu s
oOyuaronuxcs ¢ OB3 u UHBaIUIIOB OompenesnseTcs NeaarornueckuM pabOTHUKOM B
COOTBETCTBUM ¢ y4eOHbIM IiaHoM. [Ipu HeoOxoaumoctu oOydaromemycs ¢ OB3,
WHBAJIUY C YYETOM UX WHAUBUAYAIbHBIX NMCUXO(PU3NUECKUX OCOOCHHOCTEH JlaeTcs
BO3MOYKHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTAIlMI0 YCTHO, MUCHbMEHHO Ha Oymare,
MMMCEMEHHO Ha KOMITBIOTEpE, B (popMe TECTUPOBAHMS | T.II., JTMOO MPEIOCTABIISCTCS
JOTIOTHUTEIHFHOE BpEeMS IJIs1 TIOATOTOBKH OTBETA.

8. MeToauyeckue peKOMeHAAIMM /ISl MpenojaBaTeseid Mo OpraHu3amuu
BOCIIMTATEJHbHOH PA0OTHI ¢ 00YyYAKIIMMHUCH.

Meroanueckoe obecrieueHre npouecca BOCIUTAHU 00ydarouXcsl BEICTYIIAET
OTHUM U3 OMNpeAeIsIIonuX (aKTOPOB  BBICOKOTO  KadecTBa OOpa3oBaHMS.
[IpenonaBarens By3a, IEMOHCTPHPYS BBICOKHMH TPO(ECCHOHATN3M, 3SPYIUIINIO,
YETKYIO TPAXKIAHCKYIO MTO3HIINIO, CAMOJIUCIUIUIMHY, TBOPUYCCKUH TTOIXO0 B PEIICHUH
npodeCCUOHANIBHBIX 3a/lad, B XOJi¢ 00pa30oBaTeIbHOrO Mpoliecca CIOCOOCTBYET
(GhOpMHUPOBAHUIO TAPMOHUYHON JTMIHOCTH.

[lpu peanmzanuu AUCHUIUIMHBI TPENOJABATENIb MOXET HCIOJIb30BaTh
CJIETYIOIME METOJIbl BOCTIUTATEIbHON PaOOTHI:

- MeToibl (hOPMHUPOBAHUS CO3HAHUS JUYHOCTU (Oecena, AMUCIYT, BHYIICHHE,
WHCTPYKTaX, KOHTPOJIb, OOBSICHEHUE, TPHUMEpP, CaMOKOHTPOJb, pacckKas, COBET,
yoexKaCHUE U Ip.);

- METOJbl OpraHU3alUU ACSATEIHPHOCTU U (POPMUPOBAHUS OIbBITA TMOBEIACHUS
(3amaHue, OOIICCTBEHHOE MHEHHE, IIeJarorudeckoe TpeOOoBaHHME, IOPYUYCHHE,
NpUydYeHne, CO3aHNe BOCIIMTHIBAIOIINX CUTYAIMi, TPEHUHT, YIPOKHCHHE, U JP.);

- METOJIbI MOTHBAIIMU MEATEILHOCTH W TOBeJeHUs (0q00peHue, MOOMpPEHUE
COIIMAJIbHON aKTHUBHOCTH, TIOPUIIAaHWE, CO3JaHUE CHUTyalluil ycrexa, COo3JaHue
CUTYAIIMH JIJI SMOIIMOHATLHO-HPABCTBEHHBIX TIEPEKUBAHUI, COPEBHOBAHUE U JIP.)

[Ipu peanuzanmuy  TUCHUILIMHBI  MPEMOJABATeNIb  JOJDKEH  YYUTHIBAThH
CJIEYIONTNE HAIIPABJICHHS BOCTIMTATCIIbHON ACATCIBPHOCTH:

I pascoanckoe u nampuomuueckoe 60cCnumanue:

- popMupoBaHHe y OOYYAIOUIMXCS IIEIOCTHOTO MHPOBO33PEHUS, POCCHICKOM
WICHTUYHOCTH, YBRKECHHUS K CBOEH CeMbe, OOIIECTBY, TOCYIaPCTBY, IPUHSATHIM B CEMBE U
00IIIeCTBE JyXOBHO-HPABCTBEHHBIM M COIMOKYIIBTYPHBIM IIEHHOCTSIM, K HAIIMOHATIBHOMY,
KyJIbTYPHOMY W HWCTOPUYECKOMY Hacleauio, (OPMHUPOBAHUE CTPEMIICHHS K €ro
COXPaHEHUIO W PA3BUTHIO;

- popmupoBaHue y 00yUJarOMIUXCS aKTUBHOW TPaKIaHCKOW MO3MIIMH, OCHOBAaHHOMN



Ha TPAJMLMOHHBIX KYJIBTYPHBIX, JyXOBHBIX M HPAaBCTBEHHBIX LIEHHOCTSIX POCCHUICKOIO
oOIIecCTBa, ISl TOBBIIIEHUS CIIOCOOHOCTM OTBETCTBEHHO PEAIM30BBIBATH CBOM
KOHCTUTYIIMOHHBIE NIPaBa U 00s13aHHOCTH;

- pa3BUTHUE NMPABOBOM U MOJUTUYECKON KYJIbTYpbl O0OYUYarOIIHUXCS, paCIIUPEHHUE
KOHCTPYKTUBHOI'O YYacTUsi B NPHUHIATHH PEIICHWH, 3aTparMBaloIUX HMX NpaBa U
MHTEPECHI, B TOM YHCIIE B PA3IMYHbIX (pOpMax caMOOPraHHU3aLUHU, CAMOYIIPABJICHHUS,
00IIIECTBEHHO-3HAUYNMOM JIEITCILHOCTH;

- popMUpOBaHME MOTHBOB, HpPABCTBEHHBIX U CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJSIOUMX  IPOTHUBOCTOSTH  JKCTPEMHU3MY,  KceHodoOuw,
JUCKPUMUHALIMM TI0 COLMAIBHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIIMOHAJIbHBIM
IpU3HAKaM, MEXITHHUUECKOH M MEXKOH(PECCHOHAIBHON HETEPNUMOCTH, APYTUM
HEraTUBHBIM COLUAJIbHBIM SIBJICHUSM.

Llyxoeno-upascmeennoe gocnumanue:

- BOCIIUTAHWE YYyBCTBA JOCTOMHCTBA, YE€CTU M YECTHOCTH, COBECTIUBOCTH,
YBXXEHUS K POJAUTEISAM, YUUTEISM, JIFOASM CTapILIEro MOKOJICHUS;

- popMHUpOBaHUE TPUHLUIIOB KOJUJIEKTMBM3MAa M  COJMJIAPHOCTH, JyXa
MUJIOCEpAUSl W COCTpPAJaHusl, NPHUBBIYKH 3a00TUTHCS O JIOASX, HAXOMSIIUXCSA B
TPYAHOW )KU3HEHHOU CUTYAIWH;

- popMUpOBaHUE COIUAAPHOCTH U YYBCTBA COLIMAIBHOM OTBETCTBEHHOCTH IO
OTHOUIEHUIO K JIIOJSM C OTPaHUYECHHBIMH BO3MOXHOCTSIMHU 3JI0POBbsI, IPEOJOJICHHE
IICUXOJIOTUUECKUX OapbepoB IO OTHOUIEHHIO K JIOJASIM C OrpaHUYEHHBIMU
BO3MOYHOCTSIMU;

- popMupoBaHHE SMOILMOHAIBLHO HACBIIIEHHOTO M JIyXOBHO BO3BBIIIEHHOTO
OTHOUICHUSI K MUPY, CIOCOOHOCTH U YMEHUS IlepeiaBaTh JPYyTUM CBOM ACTETHUYECKUN
OIIBIT.

Kynemyphno-npoceemumenvckoe gocnumanue:

- popMUpOBaHUE ICTETUUECKON KapTHUHBI MUPA;

- hopMupoBaHUe yBaXKCHHS K KYJIbTYPHBIM IICHHOCTSAM POJHOTO TOpojia, Kpas,
CTpaHbI;

- IOBBIIICHUE TIO3HABATEILHOM aKTHBHOCTH O00YYaIOIUXCSI.

Hayuno-obpazosamenvhoe socnumanue:

- hopmupoBaHue y 00ydaronuXcss HAyYHOTO MHUPOBO33PCHHS,;

- hopMupoBaHUE YMEHUS TIOTydaTh 3HAHUS;

- popMHUpOBaHUE HABHIKOB aHAJW3a M CHHTE3a MH(GOpPMAIIMM, B TOM YHCIIC B
npodeCCHOHAIBHOM 001acTH.
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O1neHoYHbIE

MaTepuabl

1.TexHosiornyeckasi Kapra

10

JTACUUTUINHE
IPOrPaMMHUPOBAHKEY, TTPEIHA3HAYCHHBI I OICHUBAHMSI PE3yIhbTATOB OOyUCHHUS Ha
COOTBETCTBHE UHJNKATOPAM JIOCTHKEHUSI KOMIIETCHITUH.

OrneHnBaHWe pe3yJabTaTOB OOYYCHHS IO IUCIUILIMHE OCYIIECTBISCTCS B
paMkax Tekyiero koutposs (TK) u nmpoMexxyTodHO#l aTTecTanuu, TPOBOJAUMBIX T10
oabHO-perTuHroBoi cucreme (bPC).

«AnropurmMuszanus

Cewmectp 1
PeitTunroBsie mokazaTeiau
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Pa3nen 1. «<BBenenue B A3bIK TK1
nporpammupoBanus Python 15 | 0-15 15- 15-30
Ba3oBble THIIBI JAHHBIX ) 30 i
Python, uncaa»
TecT W1 NMCbMEHHBINA ONPOC 7
3amura 1abopaTopHO paboThI 4
OT4eT o caMOCTOSITENIbHOM 4
pabore
Paznen 2. «ba3oBbie THIIBI TK1 15
nannbIx Python, crpokn, 15 |0-15 30 15-30
CIIUCKH, CJIOBAPH»
TecT WM NMCbMEHHBINA ONPOC 7
3amuTa J1abopaTOpHOH padOThI 4
paTop P
BeInoHeHe WHANBUIYaIbHBIX 4
3aanuil (pedeparon)
Paznen 3. «ba3oBbie THIIBI TK2
nanubIx Python, gaiiibl, 25
KOPTeKH, MHOKECTBA. 25 |0-15 40 25-40
Co3nanne npuiIoKeHust HA
Python»
TecT unu NMUCHbMEHHBINA OMPOC 7
3amuTa 1abopaTopHOil paboThI 4
OT4er no caMOCTOSTENbHOM 14
pabote
I[Mpome:xxyTouHasi aTTecTalusA oM 0-45
(3auer, 3x3ameHn, KII, KP)
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3aanue NpoMeKyTOYHON

0-15
aTTecTaluu
B nucemenHoii hopme 1o 0-30
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Cemectp 2
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Paznen 1. «ba3oBbie TK3
AJITOPUTMBI
NPOrpaMMHpPOBaHMS. 15-
POTPavMUp 15 | 0-15 15-30
AJITOPUTMBI, IOBBIIIAIOIIIHE 30
3¢ PeKTHBHOCTH MPOrPAMMHOI0
KOI2»
TecT WK NUCbMEHHBINA ONPOC 7
3amuTa J1abopaTopHOH padOTHI 4
OTt4eT no caMOCTOSITENIbHOM 4
pabore
Paznen 2. «IIpuembl TK3 15
CTPYKTYPHOIO 15 |0-15 30 15-30
NMPOrpaMMHUPOBAHUSA»
TecT unu NMUCHbMEHHBINA OMPOC 7
3amuTa 1a00paTopHON pabOTHI 4
BrIinonHene nHANBUIYabHBIX 4
3amanuii (pedepaToB)
Pa3nen 3. «Pabora ¢ TK4
CHUMBOJIbHBIMHU U 25
M0JIb30BaTEJIbLCKUM U THIIAMH. 25 |0-15 40 25-40
OcCHOBBI 00BEKTHO-
OPHMEHTHPOBAHHOIO MOAX01a»
TecT nnm MUCHbMEHHBIN OITPOC 7
3amuTa 1abopaTopHOil paboThI 4
OT4er no caMoCTOSTENbHOM 14
pabote
IIpome:xxyTOYHAsA aTTECTALMA oM
0-45
(3auer, 3x3amen, KII, KP)
3aanue npoMeKyTOYHON 0-15
aTTeCTalluu




onneram

B nmucemenHoit popme mmo

0-30

2. OueHOYHBbIE MATEPHAJIBI TEKYIIET0 KOHTPOJISI K IPOMEKYTOUHOM aTTecTaluu
[IIkaia oreHKH pe3yabTaTOB OOYUCHHUS 110 AUCITUTUIHHE:

YpoBeHb c(hOpMHUPOBAHHOCTH

HHAWKATOpa KOMIICTCHIIMH

. . Hwuxe .
Bricokuii | Cpennuit Huzknit
3amiaHu- CpeaHero
Kozx Kox POBAaHHBIE o1 85 510 100| o1 70 210 84 | 0T 55 710 69 [ 0T 0 10 54
KoMIIe- WHIUKATOpa | pe3yJbTaThl
TEHIUH  |KOMIIETEHIMU | OOYUYEHHUS 10 Illxana oneHnBaHUs
UCITUTUINHE HEYI0B-
Auci YJOBJIET- YA
OTJINYHO XOopouio JICTBOPU-
BOPUTEIILHO
TCJIBHO
3a4TEHO HE 3aYTE€HO
3HATh:
3Haer Bce | 3HaeT 3HaeT He 3Haer
OCHOBHBIE | OCHOBHBIC | HEKOTOPHI | OCHOBHBIC
TUTIOBBIC | TUTIOBBIE | € TUIIOBBIE
QITOPUTM | aJITOPUTM | OCHOBHBIE | JITOPUTM
OcHOBHbIE
Bl Bl TUTIOBBIE | Bl
TUIIOBBIE
pelleHUs | pElIeHUs | aNTOPUTM | pEIICHUS
aITrOPUTMBI
MpaKTUYeC | MPAKTHYEC | bl MpaKkThye
peuieHus
KMX 3a/1ay | KUX 3a/ad | peueHusi | CKUx
MPAKTUYECKUX
Ha Ha MpaKkTUYeC | 3a7a4  Ha
3ajiat Ha 00paboTKy | 00paboTKy | KuX 3amad | o0paboTk
OIIK-8 00paboTKy
pa3MyHbl | pa3lIM4YHbl | Ha y
Cnocoben Ppa3IUYHBIX
X THUIOB | X  THUIOB | 00pabOTKy | pa3IU4HbI
paspabatel | O[TK-8.1 TUIIOB
: nHpopmal | nHdopmall | pa3iauuHbl | X  TUIIOB
BaTh C 6 nHpopmanuu
II0COOEH W, HE | MM, MOXKET | X  THUIOB | HHPOpPMa
JITOPUTM (umcna,
- paspabareIB CTDOKH JOTYCKaeT | MOMyCTUTh | uH(OpMaIl | IUH,
aTh PO, OIMO0K HECKOJIBKO | UH, JOITyCKae
MpOrpaMm MAaCCHBBI)
o AITOPUTMBI HErpyOBIX | JOMyCKaeT | T rpyObie
’ Binie: ommnboK MHOTO OIIUOKHU
MIPUTOJTHBI
e s pereHus HerpyObIX
ommOOoK
npakTHuec | MPAKTHIECK -
KOTO UX 3a7ad YMCTh!
Hemonctp | Hemonctp | Hactuuno | He moxer
MpUMEHEH
upyer upyer JIEMOHCTpP | POJAEMOH
us P 6
a3paoarelBaT | ymeHue yMEHHe upyer CTpHUpOBA
b QITOPUTMBI | pa3zpabatThbl | pa3pabaTbl | yMEHHE Tb
peucHus BaTh BaTh pa3pabatel | yMeHue
MPAKTHYECKUX | aJTOPUTM | aJiTOPUTM | BaTh pa3pabar
3a7a4, B TOM | bl bl QITOPUTM | BIBATh
yyuclle 3aJay | PelIeHUs | pelieHust | bl ANTOPUTM
HPHKJIATHON MPaKTUYEC | MPAKTUYEC | PELIEHUs | bl
obracTu KHMX 3aJla4, | KUX 3aJa4, | IpaKkTU4ec | perieHus
NeSTenbHOCTH. | B TOM | B TOM | KMX 3ajady, | MpakTHu4e
yuCIe yuCIe B TOM | CKUX
3a/1a4 3a/1a4 qrcie 3a1a4, B




NPUKIAAH | MPUKIAAH | 3a71ad TOM
on ou NPUKIaAH | YHCIIE
obnacTtu obnacTu oii 3amad
NESITeNIbHO | IESATENbHO | 00J1acTH MIPUKIAIH
CTH,  He | CTH, JESITENIbHO | oM
JIOMYCKAeT | MOXET CTH, obacTu
o1nO0oK JOMYCTUTH | JOMYCKaeT | IesATENbH

HECKOJIbKO | MHOTO OCTH,
HEerpyOBIX | HETpyOBIX | AOIMycKae
91115 (03 OImMOO0K T rpyObIe
OLINOKH
BIIAJIETh:
Hemouctp | Hemonctp | Yactuuno | He moxer
upyer upyer JEMOHCTp | MPOAEMOH
BIIQJICHUE | BIQJCHHUE | UPYET CTpUpOBa
HaBbIKAMU | HaBBIKAMHU | BIIQJICHUE | Th
pa3paboTK | pa3pabOTK | HaBBIKAMH | BIIAJICHUE
u ulu U | pa3paboTK | HaBBIKAM
ONTUMH3A | ONITUMHU3A | U u|u
Haspikamu
005041 1007011 ONTUMHU3a | pa3paboT
pa3paboTKku u
onTuvmsamuy | PITOPUTM | QITOPHTM | LK KU u
OB OB AITOPUTM | ONITUMU3A
QJIITOPUTMOB
pellleHus | pelieHus | OB 02071
pereHus
HpaKTHYCCKHX MPAKTUYEC | MPAKTUYEC | PEIICHUs | aJTOPUTM
sanad KHX 33/1a4, | KHX 3a/1a4, | IPaKTH4YeC | OB
HE JIOTYCKaeT | KMX 3a]ad, | pelieHus
JIOMTyCKAeT | HECKOJBKO | AOMYCKAeT | MpaKTH4e
oLIMO0K HEerpyObIX | MHOTO CKUX
OLIMO0K HEerpyObIX | 3ajad,
omuOOoK JOTTycKae
T TpyObIe
OIUOKHI
3HATB!
3HaeT Bce | 3HAET 3Haer He 3naer
CHUHTaKCHUY | OCHOBHBIE | HEKOTOpPHI | OCHOBHBIE
€CKHe CHHTaKCHY | € CHHTaKCH
OcHOBHBIE KOHCTPYK | €cKue OCHOBHBIE | YECKHE

OIIK-8.2 CUHTAKCUYECK | IIMM sI3bIKa | KOHCTPYK | CHHTAKCH4 | KOHCTPYK

Criocoben | ue IporpamMM | LIMH SI3bIKA | €CKUE UH

pa3pabarhiB | KOHCTPYKIUH | UPOBaHMUS | IPOrpaMM | KOHCTPYK | SI3bIKa

aTh A3bIKa 00pabOTK | UPOBaHUSA | MU S3bIKA | IPOrPaMM

KOMIIBIOTEp | POTPaMMHUPO | U 00paboTK | mMporpaMM | UPOBaHMS

HBIE BaHUSA pa3IuyYHbl | U UpoBaHUs | 00paboOTK

porpaMMel | 00pabOTKU X  THUIOB | pa3jiu4Hbl | 00paboOTK | U

NPUTOJIHBIC | PA3IMYHBIX uHbopMmall | X  THUIOB | U pas3IUYHbI

TUIst THUIIOB 17078 He | mHopMaI | pa3IHYHBl | X  THUIIOB

npakTU4eck | MHQOpMalMM | JIOMyCKaeT | MM, MOXKET | X  THUIOB | HHpOpMa

oro (umcna, OIIMO0K JOMYCTUTh | nH(poOpMaIll | muu,

MPUMEHEHU | CTPOKH, HECKOJIBKO | UH, JomycKae

s MacCCHBBHI) HEerpyOBIX | JOMyCKaeT | T TpyOble

OIMO0K MHOTI'O OIUOKHU
HerpyOBIX
OIIMO0K
YMETh:

PaspabatreiBat | Hemonctp | JemoncTp | Yactuuno | He moxer




b IPUKJIATHBIC | UPYET upyer JIEMOHCTpP | NMPOJIEMOH
KOMITBIOTEPHBI | YMEHHE yMeHHe upyer CTpUpOBa
€ mporpamMMmbl | pa3pabartel | pa3padarbl | yMEeHUE Th
MIPUTOIHBIE BaTh BaTh pa3pabatbl | yMeHuUe
TUISI NpUKJIaAH | NPUKJIAJH | BaTh pazpabar
MPAKTUYECKOT | bIe bIC MPUKIATH | BIBATh
0 KOMIIBIOTE | KOMIIBIOTE | bI€ MIPUKIaIH
MPUMCHCHHUSI, | PHBIE pHBIC KOMITBIOTE | bIC
B TOM YHCIIC MporpaMM | MPOTrpaMM | PHBIC KOMITBIOT
3a1a4y bl bl porpaMM | €pHbIe
TIPUKJIATHOM MPUTOHBI | PUTOAHBI | BI porpaMm
obnactu e ISt | e JUISL | TIPUTOJHBI | Bl
NESTeNIbHOCTH | IIPAKTHYeC | IPaKTHUYeC | € JUISL | TIPUTOTH
KOI'o KOTO MpaKTU4eC | ble  JUIs
MPUMEHEH | IPUMEHEH | KOTro MpaKTH4e
Us, B TOM | Us, B TOM | IPUMEHEH | CKOTO
qucle quclie Us, B TOM | IPUMCHCH
3a1a4y 3a/1a4y qrcie us, B TOM
MPUKJIAAH | MPUKIAJH | 33134 qucie
oif oif NPUKIATH | 3a]a4
oOnactu oOnactu oif MPUKIaIH
NESTENIbHO | JeSATENbHO | 00J1acTH oM
CTH, HE | CTH, JEeSITeNIbHO | 00NacTu
JIOMYCKAeT | MOXKET CTH, JeSTeIbH
O1MO0K JOMYCTUTh | JOMYCKaeT | OCTH,
HECKOJIBKO | MHOTO J0TyCKae
HErpyObIX | HErpyObIX | T TIpyOble
OLIMOOK OLIMOOK OLIMOKHU
BIIQJIETh:
Hemouctp | Hemonctp | YHactuuno | He moxer
upyer upyer JIEMOHCTpP | NPOJIEMOH
BJIJICHUE | BIQJCHUE | UPYET CTpUpOBa
HaBBIKAMHU | HaBBIKAMU | BIIQJICHHE | Th
pa3paboTK | pa3paboOTK | HaBBIKAMU | BIaJCHUE
u U|H U | pa3pabOTK | HaBbIKaM
ONTHMHU3A | ONTUMH3A | U u|u
HaBpikamu
11701 102078 onTuMM3a | pa3paboT
pa3paboTKu U
KOMITBIOTE | KOMITBIOTE | [IUU KH "
ONITUMMU3AINH
PHBIX PHBIX KOMIIBIOTE | ONTHMH3a
KOMITBFOTEPHBI
MPOrpaMM | MMPOTPAMM | PHBIX 1107071
X MPOTpaMm
MIPUTOHBI | PUTOAHBI | MPOTPAMM | KOMITHIOT
MIPUTOTHBIX
s X JUTSE | X JUIS | IPUTOJHBI | €PHBIX
MPAKTUYEC | MPAKTHYEC | X JUTSL | TIPOTPaMM
MIPAKTUIECKOT
o KOro KOTO MPAKTUYEC | MPUTOAH
MPUMEHEH | IPUMEHEH | KOTro BIX  JUIS
MIPUMEHEHHS,
. | m, B | W1, B | IPUMCHEH | MPaKTHYe
B TIPHUKJIQTHOM
chepe MPUKJIAAH | NPUKIAAH | Ui, B | CKOTO
oif cdepe | oif cdepe | mpUKITATH | IPUMEHEH
JEeSTeIbHOCTH s
NeSTeNIbHO | IesATeNbHO | Ol cdepe | us, B
CTH, HE | CTH, NESITENIbHO | PUKIIAIH
JIOTIYCKaeT | JOMYCKaeT | CTH, oif cdepe
ook HECKOJIBKO | JIOMYCKAaeT | esATENbH
HErpyObIX | MHOTO OCTH,
OIHO0K HErpyOBIX | TOTyCKae
OImHnO0K T TpyObIe




| o6k |

3. Ilepe4yeHb OLICHOYHBIX CPEICTB
Kpartkas xapakTepHCTHKa OLIEHOYHBIX CPEICTB, UCIIOIb3YEMBIX MPU TEKYILEM
KOHTPOJIE YCIEBA€MOCTM MW MPOMEXKYTOUYHOM aTTecTalMyd O0O0ydYarolerocs Mo

JUCIHUTUIAHE:

HaumenoBanue Onucanue
OLICHOYHOT'O Kpatkas xapakTtepucTika OLEHOYHOTO CPE/ICTBA OLICHOYHOT'O
cpeacTsa cpeacTBa

Cucrema CTaH/IapTU3UPOBAHHBIX 3aaHui, KOMILLEKT
Tect (Tecr) TTO3BOJISIOIIAS aBTOMAaTU3UPOBATH 01010 (S35 )% .
. . TECTOBBIX 3aJIaHHUH
M3MEpEeHUs YPOBHsI 3HAHUM U yMEeHHI 00yyJaromerocs
Koncnektuposanue| Kpatkoe TekcToBoe npeacrapieHue nepepadorannoii | [lepeuenn
y4eOHOTO uHpOpMaIu paszenos
MaTtepuana
[Iepeuens 3ananuit
. U BOTIPOCOB IS
Bemonaenne  mabopaTtopHod  pabOTBI,  00paboTKa P a
Otuet no . N 3alIUThI
. pe3yabTaTOB HWCHBITAHUM, M3MEPEHHI, SKCIIEPUMEHTA. .
nabopaTopHOU nabopaTopHOI
Odopmiienue OTYeTa, 3almUTa pe3yIbTaToB
pabote (OJIP) . paboThI, IEpeYCHB
nabopaTopHOil paboTHI 1O OTYETY .
TpeOOBaHM K
OTYETYy
[Iepeuens 3ananui
. ¥ BOIIPOCOB ISt
BeimonHenne  nmaboparopHoil  paboThl, 00paboTKa P s
Ortuer o . . 3aIIUTHI
. PE3yJIbTaTOB HCIIBITAHUHA, W3MEPEHHH, SKCIEPHMEHTA. .
nabopaTtopHoOi 1abopaTopHOM
Odopmienue oT4eTa, 3ammra pe3yIbTaToOB
pabote (OJIP) . paboThI, IepeveHb
abopaTopHON pabOTHI O OTUETY .
TpebOBaHMI K
OTYeTy
. Kommnext
CpencTBO MPOBEPKH YMEHHMH NMPUMEHATh MOJIyYEeHHBIE
KonTponsHas KOHTPOJIbHBIX
3HAHUS TSl PEIIeHUs 3a/a4 ONPENIEICHHOTO THUIMA IO .
pabota (KutP) 3aJlaHuM 10
TeMe WM pas3zeny
BapHaHTaM

KypcoBoii mpoekr
(KII), kypcoBas

KoHEuHBII NpPOAYKT, NOJNy4YaeMbli B pe3ysbTaTe
IUTAHU-POBAHUS U BBIIOJHEHUSI KOMIUIEKCA YUEOHBIX U
UCCIIE0OBATENbCKAX 3afaHui. Ilo3Bomser oOuLeHHUTH
yMEHUs o0yyaromuxcs CaMOCTOSATEIILHO
KOHCTPYMPOBAaTh CBOM 3HAHUS B IPOLECCE PELICHUS
NPaKTUYECKUX 3a]ad M MpoOjeM, OPUEHTHPOBATHCS B

TeMbl mpoekToB

pa6ora (KP) MH(OPMALIMOHHOM  TIPOCTPAHCTBE M YPOBEHb
c(OpPMHUPOBAHHOCTH AHAJTUTHYECKUX, UCcIeno-
BAaTCJIbCKUX HABBIKOB, HABBIKOB [IIPAKTUYCCKOro M
TBOP-YECKOTO MBINIICHUS. MOXET BBINOIHATHCS B
WHJUBH]TY-aJIbHOM MOPSAAKE W TPYIIION
00y4JarImuxcst
4. IlepeyeHb KOHTPOJIBHBIX 33JlaHMH WJIH HHbIe MAaTepPHAJIbI,

HeoO0XoAuMbIe JIi OLeHKH 3HAHWI, YMEHHH M HABBIKOB, XapaKTepH3YyHOIIHX




3Tanbl GopMHUPOBaAHMS KOMIIETEHIINH B MpoLiecce 0CBOEHUS TUCHUIIINHBI

4.1 lnst TeKyero KOHTpOoJIs

Ipumep 3a0anus Tecm (TKI):

Bonpoc

deu(JHl’I’Ibl omeema

1. B uecmv koeo Owin Hazeaw
azvik Python

bpumanckozo komeduiinozo cepuana

Jlemarowezo yupxa

Asmopa

3meu

2. Kaxoevl cunbHvle cmopomubl
SA3bIKA nPOSPAMMUPOBAHUS
Python

Ilepenocumocmo koda

bonvuioe konuuecmeo BCNMPOEHHbIX oubuomex

Yumaemocms kooa

HHmeepauuu C BHEUWHUMU KOMNOHEHMAMU

3. UYmo npoucxodum, kozoa
3aNyYCKAeMcst UHMePNpemamop

Tlpoepamma nepesooumcsi 8 baiim Koo

Obpabomka baiim-ko00a UpmMyaibHOU MAUUHOU

Ilpoepamma nepegooumcsi 8 MAUWUHHBIL KOO

Ipoucxooum cunmaxcudeckull aHaus npocpammol

4. Obnracmu npumeneHus A3bIKA
npocpammuposanus Python

Cucmemnoe npocpammuposanue

Web-cyenapuu

Tpunoorcenus 6az dannwix

Hpoepajwwupoeanue HAYYHbIX U mMamemamudecKkux BbIUUCTCHULL

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

umo  Oydem  noayueHo Ha | 10
8bix00e

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

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

ymo  Oydem  HOIY4eHO 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 6ydem nonyyeno 8 X (5,6)

8. B npoepamme | ‘08a’
npucymemeyem — uHCmMpykyus | ‘mpu’
D={1:"ooun’, 2:'06a’, 3:'mpu'}; | Owubra
print(D[2]), umo oyoem | ‘ooun’
HONYHEHO 8 umoze

9. B npoepamme | 6
npucymcmeyem uncmpyxyus M | 2
=1I1,2,3],[456][7,809]]; | 5
print(M[1][2]), umo 6yoem | 9
HOYYEHO 8 UMOo2e

10. Kakxoco muna 6ydem | int
obvexm npu Oenenuu 0syx | float
Yenvix yucein real




| long

Kouncnexmuposanue yueonozo mamepuana (TK 2):

1. BBenenue B 361K mporpamMmmupoBanust Python ba3oBbie THIIBI TaHHBIX
Python, guca.

2. BazoBsle THIBI JaHHBIX Python, crpokw, ciivckw, croBapu.

3. BazoBsie Tkl gaHHbX Python, daiinel, kopTeku, MHOKECTBA.

Co3znanwve npwiokeHus Ha Python

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

[Ipu olieHKe OTYETOB MO JAOOPATOPHBIM pabOTaM YUUTHIBAIOTCS CIEAYIOIINE
KpUTEPUH:

1. 3HaHME TEOPETUUECKOTO MaTepralIa

2. BbINOJIHEHUE CaMOCTOATENbHBIX 33 IaHUI

3. OTBeTHI Ha BOIIPOCHI

4. Otuer o BBIIOJHEHHOW padboTe

5. BeinosiHeHKE TOMAIIHETO 3a/IaHUsI

KpurepusiMmu o1ieHKH BBITIOJTHEHHS 3aJaHKS, COTJIACHO JOCTUTHYTOTO YPOBHSI,
SBJISIIOTCSL:

Boicokuii  ypoBeHb. 3HaHHUA TEOPETHUECKOTO0 MaTepuasa, MpPaBHUIbHO
BBITIOJIHEHBI BCE 3aJaHUS B COOTBETCTBUM C TpeOOBAaHUSMHM, MOJHBIE OTBETHl Ha
BOIIPOCHI, MPABWJIHHO BHITIOJIHEHBI JJOMAIIIHUE 33/1aHHsI, CBOEBPEMEHHO MPEA0CTaBIICH
OTYET O BBIITOJIHEHUH Pa0OTHI - 4 Oaia.

Cpennuii ypoBeHb TeopeTHdeckuii MaTepuana 3HAET, MPABUIBHO BBITIOJHEHBI
BCE 3aJlaHUs, OTBETHI HA BOMPOCHI HE MOJHBIC, JOMAIIIHUE 33JJaHUs BHITIOJHEHBI HE B
MOJTHOM O0BbeMe, MPEJOCTABJICH OTYET O BBIMOJHEHHH paldOThl, JUOO B Ciydae
HECBOEBPEMEHHOIO0 TPEJAOCTABJICHUSI OTYETAa WM C HaJIUYUMEM HECYIECTBEHHBIX
OImKOOK B BHITIOJIHEHUU JJAOOPATOPHBIX 3aJaHusIX - 3 Oasa

Hwxe cpemgnero ypoBeHb. BrimonHeHo He Bce, HO Oonee 50% 3amanuit
nabopatopHoil paboOThI, JOMAIllHEE 3aJaHU€ HE BBINOJHEHbI, HECBOCBPEMEHHO
MIPEIOCTABIIEH OTUYET O BBITOJIHEHUH Pa0OTHI - 2 Oaia.

Huskuit ypoenb. Brwimonneno wmenee 50% mabopaTopHoii paboThl, HE
BBHITIOJIHEHO JIOMAIITHEE 3aJ]JaHue, OTYET O BHITIOJIHEHUH PabOThI HE MpeaocTaBieH— 1
Oann

KonugectBo GanmmoB 3a Otué€r mo nmabopatopHoil pabore: muHUMyM — 1 O.
KonuuectBo 6amnoB 3a OTuér mo naboparopHoit padore (¢ yuetom koddduimenTta
CJI0)KHOCTH): MakCUMyM — 4 0.

Ilpumep 3a0anuii konmponvHoti pabomsl. Komniekm KOHMPOIbHLIX 3A0AHUL
no sapuarnmam u memam (TK 4):
Kommnekt 3agau. Bapuanr 1.
1. Hanumwmre nporpammy AJis BBOJA IIECTHAIIATEPUUYHOTO YUCIA U BBIBOJIA €T0 B
NECATUYHOM CUCTEME.



Jlokatop OpuMeHTHpPOBaH Ha OJHY U3 CTOpoH cBeTa («C» — ceBep, «3» —
3amaj, «HO» — ror, «B» — BOCTOK) W MOXET MpUHUMATh TPU LUDPOBHIE
KOMaH/Ipl MOBOpOTa: 1 — MOBOpPOT HajeBO, —1 — MOBOPOT HampaBo, 2 —

noBopot Ha 180°. Jlan cumBosn C — ucX0AHAsi OPUEHTALMS JIOKATOpa U LIEJIbIe
yucia N1 u N2 — nBe nmocinanHble KOMaH/Ibl. BBIBECTH OpHEHTALIMIO JIOKATOpa
MOCJIE BBIMIOJIHEHUSI ATUX KOMaH]I.

Hanb! nensie uncia K, N, a takxe K HabopoB 1enbix uncen no N 3J1eMEHTOB B
KaxJ10M Habope. [ kaxk10ro Habopa BHIBECTH HOMEP €TI0 MEPBOTO AJIEMEHTAa,
paBHOTO 2, nnu uyncio 0, eciii B JTaHHOM Ha0Ope HET JIBOEK.

Han crcok pasmepa N (N — yetHoe uucio). [loMeHsATh MecTaMu TEPBYIO U
BTOPYIO ITOJIOBUHBI CIIUCKA.

JlaH 1eNOYUCIEeHHBIA CIUCOK pa3Mepa N. YIalnuTh U3 CIHCKA BCE JIEMEHTHI,
BCTPEUAIOIIMECS POBHO JIBa pa3a, U BBIBECTU pa3Mep MOJYUYEHHOIO CIHCKa U
€ro COJIEPKUMOE.

Hana matpuna pazmepa M x N. IloMeHSTh MecTaMu CTOJIOLBI, COAEpMKAIIIHE
MUHHUMAJIbHBIA U MAaKCUMAJIbHBIA 2JIEMEHTHI MATPUIIBI.

Hana matpuna pasmepa M x N u nenoe uucio K (1 <K < M). I[lepen crpokoit
MaTpulibl ¢ HoMepoM K BCTaBUTH CTPOKY U3 HYJIEH.

Jlana ctpoka, coaepikaiiasi mojaHoe ums (aitina, TO €cTh UMS JIUCKA, CIHCOK
KaTaJIoroB (IyTh), COOCTBEHHO UMS M pacIIMpeHue. BeinenuTs U3 3T0i CTPOKU
uMsl ¢aiina (6e3 paciupeHus).

Jlana cTtpoka, coaepxariasi mojHoe ums ¢aiiia, TO eCTh UM JUCKA, CIIHCOK
KaTaJyoroB (IMyTh), COOCTBEHHO UMS M pacIlIupeHre. BeinenuTs u3 3Toi CTpoKu
paciupenue Qaitna (6e3 mpeanecTByomenl TOYKH).

Kommuiekt 3agad. Bapuant 2.

1.

2.

Harnmmure nporpammy, KOTOpOE NEPEBOAUT JTAHHOE HATYPAIBHOE YUCIO B P-
pUYHYIO cUCTeMy cuucienus (p=2, 3,4, 5, ..., 9).

Jano nenoe yucno B auamnazoHe 100-999. Beiectn CTpOKy-OnMcCaHuE TaHHOTO
yucaa, Hanpumep: 256 — «IBECTH MATBAECCAT IIECTh», 814 — «BOCEMBCOT
YETBIPHAATHY.

Hano menoe uucino N, a Takxke K Ha0OpOB HEHYJEBBIX IEIbIX YHCEI.
[TpusHakom 3aBepieHusi Kaxkaoro Habopa siBisercs uyucio 0. g kaxmaoro
Ha0opa BBIBECTH KOJMYECTBO €ro »dJEMEHTOB. BriBecTH Takxke oOuiee
KOJIMYECTBO 3JIEMEHTOB BO BCEX Habopax.

Jlan uenouncieHHsli cnucok pasmepa N. Halitu MakcumanbHOe
KOJIMYECTBO €r0 OJMHAKOBBIX 3JIEMEHTOB.

JlaH wueno4yucieHHbll cnucok pasmepa N. Ypanmute u3 coucka Bce
OJINHAKOBBIE 3JIEMEHTHI, OCTABUB UX MOCIEAHUE BXOKICHUS.

Jana marpuna pasmepa M x N. IlomeHATs MecTaMM CTPOKH, COIEPIKALLNE
MUHUMAJIBHBI U MAaKCUMAJIbHBIN 3JIEMEHTBI MaTPUIIBI.

Jana matpuna pasmepa M X N. YOopsioduTh €€ CTPOKH TaK, YTOOBI MX
NepBbIE 3JIEMEHTHI 00Pa30BBIBAIM BO3PACTAIOIIYIO [TOCIIEI0BATEIBHOCTD.



8.

9.

Jlana cTpoka, cojepykaias mosiHoe uMs ¢aina. Beinenutrs U3 3TOM CTPOKHU
Ha3BaHUe MepBoro karanora (6e3 cumBoioB «\»). Eciu daiin comepkutcs B
KOPHEBOM KaTajiore, TO BBIBECTH CUMBOJT «\».

Jlana cTpoka-mpenIo)KeHHe Ha PYyCCKOM SI3bIKEe. 3amudpoBaTh €€, BBITOTHUB
UKIMYECKYI0 3aMEHY KaxK[0oi OYKBBI Ha CIEIYIOUIYIO 3a HEel B aidaBuTe U
COXpaHUB P 3TOM peructp 0ykB («A» nepennet B «by», «a» — B «0», «by —
B «B», «1» — B «a» u T. A.). BykBy «&» B andaButre HE YUUTHIBATH («e»
JTOJKHA TIEPEXOAUTH B «K»). 3HAKU MPENUHAHUS U TPOOEIbl HE U3MEHSITh.

Kowmriekt 3agau. Bapuant 3.

1.

JlHu Helenu MPOHYMEPOBAHBI CIEAYIOMNM 00pa3oMm: | — MOHENENbHUK, 2 —
BTOPHUK, ..., 6 — cy000Ta, 7 — BockpeceHbe. [lano nenoe uucio K, nexaniee
B auana3zone 1-365. Onpenenute HOMEp AHSA Henenu it K-ro nHs roga, eciou
W3BECTHO, YTO B 3TOM roy 1 siHBapsi ObLJIO BTOPHUKOM.

B BocTouHOM Kanengape npuHAT 60-JIETHUM LUKI, COCTOSAINN U3 12-IeTHUX
MOJIMKIOB, 0003HAYaE€MbIX HA3BaHUSIMU I[BETA: 3€JICHBIN, KPACHBIM, MKEITHIH,
Oenblii 1 4yepHbId. B KaXI0M MOIIUKIE TOAb HOCSAT Ha3BaHUS >KUBOTHBIX:
KpBIChI, KOPOBBI, TUTpa, 3aiflla, JpPaKOHA, 3MEH, JIOMIAIH, OBIbI, OOE3bSHBI,
KypHIlbl, co0aku 1 cBUHBH. [l0 HOMEpY rojia onpenenuTh ero Ha3BaHue, eCiu
1984 rog — Hayano HUKJIIA: «TOJl 3€JIEHOU KPBICHD».

Hano uenoe yucio K, a takxe K HaOopoB HEHYNIEBBIX HENIbIX yKces. Kaxabii
HAa0Op COAEPKUT HE MEHEE [BYX SJEMEHTOB, MPU3HAKOM €ro 3aBepIICHUs
apisietcs uncsio 0. J{ms xaxaoro HaOopa BBIOJHUTH CIEAYOIIEe JIeHCTBUE:
€CJIM 3JIEMEHThl Ha0opa BO3PACTAIOT, TO BBIBECTHU 1; €ciM 3JeMeHThl Habopa
yOBIBAIOT, TO BBIBECTH —l; €ciiu 3JeMEHThl Habopa HE BO3pPACTalOT U HE
yOBbIBaIOT, TO BbIBeCTH ().

Han criucok A paszmepa N u nenoe yucio K (1 <K <4, K <N). OcyuiectButh
IUKJIMYECKUIA CIIBUT 3JIEMEHTOB cnucka BopaBo Ha K mosunuit (mpu 3tom Al
neperiner B AK+1, A2 — B AK+2, ..., AN — B AK). [lonmyckaercs
MCIIOJIb30BaTh BCIIOMOTATENIbHbBIN CIIUCOK U3 4 3JIEMEHTOB.

Jlan cnmcok pasmepa N. BcTaBuTh 351EMEHT C HYyJIEBBIM 3HAYEHHUEM IIEPE]
MUHHUMAJIbHBIM U TTOCJIE MAaKCUMAJIbHOIO 3JIEMEHTA CIUCKA.

Jlana nenouncnenHas marpuna pasmepa M x N. Haiitu Homep nocinensen us ee
CTPOK, COJIEpKalllMX TOJIBKO YETHBIE YKcia. Eciii Takux CTPOK HET, TO BHIBECTH
0.

Jana nenouncinennas marpuua pazmepa M x N. HalTtu KOIM4ecTBO €€ CTPOK,
BCE€ 2JIEMEHThI KOTOPBIX Pa3JIMYHBI.

Jlana ctpoka-npemyioxkeHue Ha pycckoM s3pike M umcio K (0 < K < 10).
3amudpoBaTh CTPOKY, BBIIIOJIHUB HUKINYECKYIO 3aMEHY Kaxaoll OyKBbI Ha
OYKBY TOTO K€ pEerucrpa, pacrnojokKeHHyIo B aindasute Ha K- mo3uuuu nocine
mdpyemoit 0ykBol (Hanpumep, 111 K = 2 «A» nepeiiner B «B», «a» — B «B»,
«b» — B «I'», «1» — B «O» u T. 1.). BykBy «&» B andaButre He YUYUTHIBATS,
3HAKYU TPETHHAHWS ¥ TIPOOEITb HE H3MEHSTb.



9.

Jlano 3ammdpoBaHHOE MPEIJIOKEHNE HA PYCCKOM sI3bIKE (Cr1oco0 mudpoBaHus
omvcaH B MpeabiAyiieM 3anaHun) U komoBoe cmemenue K (0 < K < 10).
PacmmmdpoBats npeioxeHue.

Kommiekt 3agau. Bapuanr 4.

1.

Jlan HOMep HekoToporo rozga (I€J0€ MOJOXKHUTEIbHOE 4Yucio). Onpenenutsb
COOTBETCTBYIOIIUI €My HOMEP CTOJIETHSI, YUUTHIBAs, YTO, K IPUMEPY, HAYATIOM
20 cronetus 6bu1 1901 roga.

Jlan HoMep rojaa (TOJIOKHUTENbHOE Iiesioe 4yucio). OnpeneanuTs KOJIUYECTBO
JTHEW B 9TOM TOJly, YYUTBIBas, YTO OOBIYHBIA I'OJ HacUMUTHIBACT 365 nHEH, a
BHUCOKOCHBIM — 366 nHeil. BHUCOKOCHBIM cunMTaeTcs Tof, ACdiuiica Ha 4, 3a
HCKJIIOUEHUEM Te€X ToJIoB, KoTopblie nendrcs Ha 100 u He nensarcs Ha 400
(manpumep, roasl 300, 1300 u 1900 He sBiIAOTCS BUCOKOCHBIMH, a 1200 u
2000 — sBustroTCs).

Hano unemoe yucio N (> 2) u Habop u3 N BemecTBeHHbIX yucen. Habop
HA3BIBACTCA HNUI000PA3HLIM, €CIIM KaXKJIbIH €ro BHYTPEHHHU 3JEMEHT JIMOO
OoJibiiie, JTMOO MEHbIIIE 00OMX CBOMX COCEIEH (TO €CTh SIBISETCS «3yOLIOM»).
Ecnu nanHblii HaOop sABisieTcsl MuiI000pa3HbIM, TO BbiBecTU (; B MPOTUBHOM
CJIydae BHIBECTH HOMEP MEPBOTO AIEMEHTA, HE SBJISIONIETOCS 3yOILIOM.

JlaH 1eno4YnCcIeHHbld cMcoK pasmepa N. YIanuTe U3 CIHACKA BCE JIEMEHTHI,
BCTPEUAIOIINECS MEHEE TPEX pa3, U BHIBECTH pa3Mep MOJyYEHHOI'O CIMCKa U
€ro COAEP>KUMOE.

Han cnucok pasmepa N. IlpoayOnupoBaTh B HEM SJEMEHTHI C UYETHBIMU
HOMepaMu (2, 4, ...). YCIOBHBIN oniepaTop HE UCIIOIb30BaTh.

. Jlana xBaapatHas wmatpuna nopsaka M. OOHYNIUTH AJIEMEHTHl MaTpPHIIHI,

JIe)KAIME HUKE IJIaBHOM JUAaroHaln. Y CJIOBHBIM ONIEPAaTOp HE UCTIOJIb30BaTh.
Jana kBagpatHas Matpuna A mnopsaka M. IloBepHyts ee Ha yroan 90° B
MOJIOKUTEJIbHOM HaIlpPaBJICHUH, TO €CTh MPOTUB YACOBOM CTPENKH (IIPU STOM
anemeHT Al,l mepeliner B AM,1, snement AM,I — B AMM wu 1. 1.).
BcnomorarenbHyo MaTpuIly HE UCIIOIb30BATh.

Jlana cTpoka, cozeprkaiias JaTHHCKUE OYKBBI U CKOOKHU TpeX BUAOB: «()», «[]»,
«{}». Ecnu ckoOKu paccTaBlieHbl TPABUIBHO (TO €CTh KaXKJI0W OTKPBIBAIOIICH
COOTBETCTBYET 3aKpbIBAIOIIAsl CKOOKa TOro K€ BHUJAa), TO BbiBecTH unciio 0. B
MPOTUBHOM CJly4ae BBIBECTH WJIM HOMEp IO3UIIMHU, B KOTOPOM pacrojioKeHa
nepBasi ommOoYHass CKOOKa, WUIM, €CIIM 3aKPBIBAIOIIMX CKOOOK HE XBaTaer,
yucio —1.

Jlana ctpoka, cojepkamias mojHoe ums (aitna. BeimenuTs u3 3TOH CTpoKu

Ha3BaHWE IMepBoro kartamora (06e3 cuMBONOB «\»). Eciau aiin comepxutcs B
KOPHEBOM KaTajore, TO BBIBECTH CUMBOIT «\».

Koncnexmuposanue yueonoco mamepuana (TKS5):

1. ba3oBbie alrOpUTMBI TPOrPAMMHUPOBAHMS. AJITOPUTMBI, TOBBIILIAIOIINAE
3¢ (HEeKTUBHOCTH TPOrPAMMHOIO KOJA.

2. [Tprembl CTpYKTYpHOTO POrpaMMHUPOBAHMUS

3. PabGora ¢ CHMBOJBHBIMH M TIOJb30BAaTEIbCKUM M TuUnaMu. OCHOBBI

O6’bCKTHO-OpI/ICHTI/IpOBaHHOFO moaxoaa.



Ipumep 3a0anus « Omuem no nabopamopnoiu pabome (OJIP)» (TK 6):

[Ipu orieHKE OTYETORB MO JAOOPATOPHBIM padOTaM YUUTHIBAIOTCS CIICAYIOIINE
KPUTEPUH:

1. 3HaHMe TEOPETUUECKOTO MaTepraa

2. BbINOJIHEHNE CaMOCTOATENBHBIX 33 IaHUI

3. OTBETHI HAa BONPOCHI

4. Otuer o BBINOJHEHHOU paboTe

5. BolnosiHeHHE JOMAIIIHETO 3aJaHus

KpurepusiMmu o1ieHKH BBITIOJIHEHUS 3aaHUs], COTJIACHO JOCTUTHYTOIO YPOBHSI,
SIBJISIFOTCSI:

Bricokuii  ypoBeHb. 3HaHHS TEOPETHUYECKOIO MaTepuana, MpaBUIBHO
BBITIOJIHEHBI BCE 3aJaHUS B COOTBETCTBUM C TPeOOBAaHUSAMM, MOJHBIE OTBETHl Ha
BOIIPOCHI, MPABUJILHO BHITIOJIHEHBI JIOMAIIIHUE 3a/IaHUsI, CBOEBPEMEHHO MPEI0CTABIICH
OTYET O BHITIOJIHEHUU paboThI - 4 Oasa.

Cpennuii ypoBeHb TeopeTHUeCKHil MaTepuaj 3HAET, MPABUIBHO BBITOJIHEHBI
BCE€ 3aJlaHus1, OTBETHI Ha BOMPOCHI HE MOJIHBIE, IOMAIIHUE 3aJaHus BBITIOJTHEHBI HE B
MOJTHOM OO0BEME, MPEIOCTABICH OTYET O BBIMOJHEHUH pabOThl, OO B clydae
HECBOCBPEMEHHOI'O0 TPEAOCTABJICHUS OTYETa WM C HaJUYUEM HECYIIECTBEHHBIX
oIKOOK B BHITIOJIHEHUH JJA0OPATOPHBIX 3aJaHusIX - 3 Oasa

Hwxe cpemnero ypoBeHb. BwimomHeno He Bce, HO Oosee 50% 3amanuit
nabopaTopHOil paboTHI, JOMAalTHEe 3aJaHUE HE BBIMOIHEHBI, HECBOEBPEMEHHO
MPEIOCTABIIEH OTUYET O BBHIITOJIHEHUH Pa0OTHI - 2 Oaia.

Hwuskuit  ypoens. Beimonmneno wmenee 50% mabopaTopHoii pabOoThl, HE
BBITIOJIHEHO JIOMAIITHEE 3aJ]JaHue, OTYET O BBITIOJIHEHUH PabOThI HE MpeaocTaBieH— 1
Oann

KonuyectBo OaimnoB 3a OTuér mo nabopaTopHoil pabore: muHuMyM — 1 O.
KonnuectBo 6amnoB 3a OT4€T 1o jmabopatopHoil padore (¢ yyeTom koddduiimeHTa
CJIO’)KHOCTH): MaKCUMyM — 4 0.

Ilpumep 3a0anus kypcosas paboma (KP). Tembr npoexmos Kypcogoti pabombi
(KP) (OMkp).

1. Jlana peiicTBuTeNbHAS KBaApaTHas wmaTpuia mopsaka 2n. Ilomyuutsb
HOBYIO MAaTpHILy, MIEpecTaBissi ee OJIOKA pasMepoM N X N: a) KpecT-HaKpecT; 0) 1o
YaCOBOM CTpemKe (JIEBbI BEpXHHM OJIOK CTAHOBUTCA TPABBIM BEPXHUM, IPaBbIi
BEPXHUI — MTPaBbIM HIDKHUM H T.1T.).

2.  CocraBuTh mporpaMMy, KOTOpas 3aloJIHSIET KBaJPaTHYI MAaTPHILY
nopsijika N YuciaMu, 3adanueiMu QyHKIMer F(N), 3anuchiBas MX B HEE IO CIIMPAIN
d) MO 4YacoBO#l cTpenke, 0) MPOTHB YacoBOW CTpenku. Pa3paboTaTh TPOEKT IS
ciydas, korya F(N) MoxkeT ObITh pa3HoO# (PyHKIIHS, KaKk mapameTp).

Hampumep, s N=5 u F(n)=n? mony4aeM cieayromue MaTpUIbL:

a) 1 2 3 4 5 6) 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 omHOMepHBIN 1emourcIeHHBIN MaccuB pazmepa N. Pazpaborats He

17 24 23 12

oo N O
N

MeHee JByX crnoco0oB mmmdpoBaHus/aemuppoBaHusl 3JIEMEHTOB MaccuBa C
MpUMEHEHUEM TOOUTOBBIX ONEPAIIHii.

4, Jlanma BemectBeHHas matpunia pasmepoM (N X M). IlepecraBnss ee
CTPOKH U CTOJIOIBI, JOOUTHCS TOTO, YTOOBI HAMOOJBIIUM JIEMEHT (MM OJMH U3 HUX)
OKa3aJiCs B JIEBOM BEPXHEM YTIIy.

5.  Pa3paboTath mpOEKT, KOTOpBI 00€CIEeUrMBAET BBIMOJHEHUE OIEpaIlHii
CIIOKEHUS, BBIYMTAHUS W YMHOXKEHMsS HaJ MaTpUIlaMH IeJbIX uucel. Boioop
BBITIOJIHAEMOW OIepalii OCYIIECTBIISICT ToJib3oBaTenb. s  apudmeTnueckux
orepaluii HaJl MaTPUIIAMH UCIIOJIB30BATh MEPErPy3Ky OMepaTopoB.

6. N3 maccuBa yJnaiauTh camyro JJIUHHYIO IEMOYKY YETHBIX 3JIEMEHTOB.
[Mpumep, u3 maccua A[8]: 4 142 12 4 6 nomwken nonyunthes MaccuB A[5]: 414 2
1 (camas nIvMHHAS IEMOYKA YETHBIX YHCET BKIIOYACT 3JIEMEHTHI ¢ 6 1o 8: 2 4 6).
[IpoBepuTh MOJTHOTY MNPOrpaMMbl HA JJIMHHBIX MacCHUBax C OOJIBIIUM Ha0OpOM
MOCJIeIOBATEIBHOCTEH MeNbIX uucen. PaccMoTpeTs cuTyalnuio, Korjaa MmofgoOHBIX
IIEMOYEK HET.

7. U3 maccuBa A ynanuth T€ dJIEMEHTBI, KOTOPbIE BCTPEYAIOTCSA U B MAaCCUBE
A u B maccuBe B 1o kpaiineit mepe mo 2 pasa. [Ipumep, maccus A[8]: 33452359,
maccuB B[7]: 1 2 34 5 2 5. Ilo 2 paza B 000uX MaccuBax BCTPEYAETCS TOJIBKO
3JIEMEHT, paBHbIH 5. MaccuB A mocie ynaneHus npumet Bua: A[6]: 33423 9.

8. U3 maccuBa A yganuTth T€ HEMOYKHU YETHBIX JIEMEHTOB, B KOTOPHIX €CTh
XOTs1 OBl OZIMH 3JieMeHT u3 MaccuBa B. Ilpumep, maccuB A[9]: 32452326 5,
maccuB B[6]: 1 34 7 8 9. Maccus A niocie ynanenus npumet Bu: A[7]: 352326 5.

9.  MaccuBsl 4 1 B nipecTaBIstOT cOO0M /IBa YUCIOBBIX MHOXECTBA U3 N U
M 5JIEMEHTOB, COOTBETCTBEHHO. Pa3paboTaTh mporpaMMbl UId  TOJTYYCHUS
oOBeMHEH NS, TIEPECEUCHUS U PA3HOCTH YKa3aHHBIX MHOXECTB.

10. MaccuB 4 npencrapisier co0oil MaTpuily Kod(hOUIIMEHTOB JIMHEWHOTO
ypaBHeHUs N-To mopsaka. Pa3pabortaTh mporpammy i HAaXOXKICHUS PEIICHHUS
cucrteMbl Metojiamu ['aycca u Kpamepa.

11. MaccuB 4 npencrapisier co0oil MaTpuily KodhOUIIMEHTOB JIMHEWHOTO
ypaBHeHUs1 N-To mopsaka. PaspaboraTe mporpamMmy i HaXOXKJACHHUS PEIICHUS

CUCTEMBI METOZIaMU 3€H 1Tl U METOJIOM OOpaTHOM MATPHIIHI.

12. Tloctpouts (GpyHKLIHMOHATBEHYIO MaTpumy F(X,y) = /x +3fy 1 gn

X2 +y"
TOYKAX JJIs TIF000T0 3aJaHHOro Auanasona X, Y. Haitu koopausatsl (Xmin, Ymin) (Xmax,
Ymax) DKCTPEMAIbHBIX TOYEK (YHKIMH, €CIAM TaKUX TOYEK HECKOJILKO YKa3aTh



KOOPIMHATHI BCEX TOUEK.

13.  Jlan daitn, comepkamuii TEeKCT Ha pycckoM s3bike. [logcunrtarth
KOJIMYECTBO CJIOB, HAUMHAIOIIUXCS M 3aKaHYMBAIOIIUXCS HA OJHY M Ty ke OYKBY U
BBIIaTh ATH OYKBHI C YKa3aHUEM COOTBETCTBYIOIIETO KOJIMYECTBA CIIOB.

14. Hamucate mporpamMmy, KOTOpas TIO3BOJISIET 3almM(ppPOBLIBATH |
pacmmdpoBBIBaTh COOOIEHUE C TIOMOIIBIO «Imudpa MepecTaHOBKM». DTOT mudp
MEHSIET MECTaMH JiBe coceaHue OykBbl. [IpogyMars BapuaHT mm(pPOBKHU, €CITH YUCIIO
OyKB B clI0€ HEYETHOE.

15. Tekcr mporpammbl Ha C++ xpaHutcs B ¢aitie Ha aucke. COCTaBUTH
nporpaMMy 006pabOTKH TEKCTa MPOrpaMMBI: 1) ompeaeTuTh MAKCUMAIIbHYIO CTEIICHb
BJIO)KEHHOCTH IIMKJIOB B IIporpamme; 2) OMNpeAeNuTh oOlIee KOJIUYECTBO CTPOK U
KOJIMYECTBO CHMBOJIOB, OTJIMYHBIX OT MpobOena; 3) yJaliuTh U3 TEKCTa MPOrpaMMbl
BCE KOMMEHTApHHU.

16. Hanucats noanporpaMmmy—dynkiuio Form(S, X, Y), rae S — cTpoka, X u
Y — BellleCTBEHHbIE MIEpEeMEHHbIC. B cTpoke 3amucano apupmMeTH4ecKoe BhIpaKeHHE,
coJieprkaiiee nepeMeHHbie X u Y, KOHCTaHTHI (1IeJIbIe JIM BEIIECTBEHHBIE), OTepaluu
+, -, *, /. Ilopsgok omepanuii omnpezaenen ckoOkamu. [lognmporpamma—¢dyHKIUS
BO3BpAIlAeT 3HAYCHHE apU(METUUYECKOTO BRIPAKEHUS MPU 3aJaHHBIX 3HAYCHUSIX X U
Y.

17. Hanucate moamporpammy—dyuknuto Form(S, X), rae S — crpoka, X —
BCIIIECTBCHHAsI TepeMeHHas. B cTpoke 3amucaHo apu(pMETHYECKOE BBIPAKECHUE,
coJieprkaliee mepeMeHHyro X, KOHCTaHTHI (1eJIble WM BEIIeCTBEHHbIE), ONepaluu +,
-, * /. Tlopsimok omepanuii omnpeneneH ckoOkamu. Ilogmporpamma—hyHKIHS
BO3BpAIllaeT 3HauYeHNE apru(METUYECKOTO BEIPAKECHHUS MPU 3aIaHHOM 3HaUCHUU X.

18. PazpaboraTh mpOEKT, B KOTOPOM PEaTU3yIOTCA CTaHAAPTHBIX OTEpaluu
Haj TpEXMepHBIMH Bektopamu @ = X7+ Vj +zK. Co3aTh COOTBETCTBYIOIIHE
CTPYKTYPBI, GYHKIIMH C HIMH U PEaTM30BaTh NIEPETPY3KY OMEPaTOPOB.

19. Pa3paboTtaTh MPOEKT, B KOTOPOM PEATH3YIOTCS CTaHAAPTHBIX OTEpaIiuu
HaJl  KOMIUIEKCHBIMH  4YHMciaamMu B anreOpamdeckoii  dopme__ Z= A+I1B.
i — kommutekcHas equanua i =V—1. Cosnats COOTBETCTBYIOIIIHE CTPYKTYPHI,
GyHKIIMKA ¢ HUMU U PeaJIn30BaTh MEPETPy3Ky OMepaToOpOB.

20. Pa3paboTaTh MPOEKT, B KOTOPOM PEATU3YIOTCSI CTaHAAPTHBIC OTEPAIHH
HaJ KOMIUIEKCHBIMM 4YHCIaMH B OKCIOHEHIHanbHOH ¢dopmez =", i —
KOMIUTeKCHas exuauua i = V—1. Co3zars COOTBETCTBYIOIIHNE CTPYKTYPHI, QYHKIIHH C
HUMU U PeaIU30BaTh MEPETPY3KY OMEePaTOPOB.

4.2 J1nsi IPOMeKYTOYHOM aTTeCTAlMU

Ipumep 3auemnwix 3a0anuii (OM 1).



1. Jlan pa3mep (aitna B Oaiitax. Mcrnonb3ys onepainuio JeJeHUs] HAIeNno, HAalTH
KOJIMYECTBO TMOJIHBIX KUJI00AaHTOB, KOTOpPBIE 3aHUMAaET AaHHbIN (aitn (1 kumobalT =
1024 Gaiita).

2. Jlanwl mienslie nonoxkutenbhublie unciia A u B (A > B). Ha orpeske mmuHBI A
pa3MenIeH0 MAaKCHUMAJIbHO BO3MOKHOE KOJIMYECTBO OTPE3KOB JiauHbl B (0e3
HajoeHui). Mcronb3ys onepanuio ASICHUs HALeI0, HAUTH KOJUYECTBO OTPE3KOB
B, pa3menieHHbIX Ha OTpe3Ke A.

3. la"o Tpex3HauHoe yKcio. Halitu cymmy u mpousBezieHue ero nudp.

4. JlaHO Tpex3HAayHOE 4YHCJIO. BbIBECTH 4YMCIO, TONYYEHHOE IPU MPOUYTECHUU
MCXOJHOTO YHCJIA CIpaBa HAJEBO.

5. lano menoe yuciao A. IlpoBeputb MUCTUHHOCTH BbICKa3bIBaHUs: «Yucio A
SBJIAETCS ITOJIOKUTEIBHBIM.

6. Jlaubl aBa wnenbix uucina: A, B. IIpoBepuTrb HCTMHHOCTH BBICKa3bIBAHUS:
«Kaxnoe u3 uncen A u B Heuetnoe»

7. dansl Tpu uensix yucna: A, B, C. IIpoBepuTh MCTUHHOCTH BBICKA3bIBAHUS:
«Kaxpgoe u3 uncen A, B, C mo10XUTEIHLHOEY.

8. Jausl Tpu menbix uucia: A, B, C. IIpoBepuTh UCTHHHOCTH BBICKA3bIBAHUS:
«Xots O0n1 ogHO U3 yncen A, B, C 1oJI0KUTENBEHOSY.

9. lano memnoe umcio N (> 0). ChopmupoBaTh W BBEIBECTH IEIOYUCICHHBINA
cnucok pazMepa N, comepxamuid N IepBbIX MOJOKUTEIbHBIX HEYETHBIX YHCEI: 1, 3,
5, ...

10. Hano nenoe yuciao N (> 1), a Takke mepBbld ujieH A u pasHocTh D
apumernyeckoit mnporpeccur. ChopMUpPOBaTh U BBIBECTH CIHUCOK paszMepa N,
conepkamuii N nepBbpIX WICHOB JaHHOU mporpeccuun: A, A + D, A + 2+D, A + 3D,

11. JaH cnucok A HeHyJeBbIX 1eabIX yncen pa3mepa 10. BeiBecTu 3HaueHue
IIEPBOTO M3 TeX €ro 3JeMeHTOB AK, KOTOpbIE YIOBIETBOPAIOT HepaBeHCTBY AK <
A10. Eciu Takux 3J€MEHTOB HET, TO BeIBecTH (.

12. Jan cnucok pasmepa N u uensie yucna K u L (1 < K <L < N). Haiitu
CyMMY 3JIEMEHTOB cniucka ¢ Homepamu oT K 1o L BKIIrounTensHo.
13. Hanbl uenble nonoxutenbHble ynucaa N1 u N2 wu ctpoku S1 m S2.

[lonyunTh W3 3THX CTPOK HOBYKO CTPOKY, COAEpKallyro nepBeie N1 CHUMBOJIOB
cTtpoku S1 m nmocneanue N2 CUMBOJIOB CTPOKH S2
14, Han cumBon C u ctpoka S. YIBouTh Kaxjoe BXxoxjaeHue cumpoia C B
CTPOKY S.
15. Han cumBoi C u ctpoku S, SO. Ilepen kaxapiM BxoxkaeHueM cumBoia C B
CTPOKY S BCTaBUTH CTPOKY SO.

Ipumepor sx3amenayuonnvlx 6uremos (OM 2):

buner Ne 1

1. TpaucasaTop. Pa3HOBHIHOCTH TPAHCIATOPOB

2. Ocobennoctu apupmeTrueckux oneparuii Ha C++. COBMEIICHHBIH OmepaTop
npucBanBanus. Yemy Oyzer paBeH pe3ynbrar BeiuuciaeHus: inti, k=2, m=10; i =



N . 2i-1
(m)/(m/K - 5); 3. IToctpouts Tabmuiy GyHKIMHA F(x)= 3 (-1)' @0~ it xe[-3-10

= 3i)!
1:4+3-101] ¢ marom 5-102. N - mo60e KOHEYHOE 11eN10€e Yrcio. Mcnons3oBaTh
PEKypPEHTHbIE COOTHOILEHHS U HE MCII0JIb30BaTh (PYHKIUIO POW JJIs OTydeHHs
crenenu (-1).

bunet Ne 2

1. ITonsarue notok Ha C++. KoHCOIBHBIEC IOTOKU BBOJA/BBIBOIA

2. Paznuuue B mepenaye mapaMeTpoB 10 3HAYCHUIO U MO ccblke: Kakoit pe3ynbprar
MOSIBUTCS] HA KOHCOJIU TTOCJI€ BBITIOJIHEHUS TTPOTPAMMBbI

inta, b, c, d;

void f( int a, int& c, int& d)

{

int b;

a=5c=7,b=09;

i

nt main()

{

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

3. 3aBHCHMOCTb CHTI'Haja OT BpeMeHH t onpesensercs dopmystoit U(t)=esin+k,

Peructparus curnana U(t) peamusyercs na mutepBaie te[1;10],At=1 . Cosznatb
MacCHB M3 3HAYCHHMI CHTHAJIa U HallTH MOMEHT, KOTJa CHTHAJl HIMEET MaKCUMAaJIbHOE
3HaueHHue. 3HaueHue napamerpa k=1,3-10-3

buner Ne 3

1. Pa3paboTka (QyHKIMU BBIYHMCIECHHUS CYMMBlI KOHEYHOTO psAla MO 33aJaHHOMY
apryMeHTy U YUCILy WICHOB psija.

2. CrpykTypbl: IIA0JOH CTPYKTYphl, B KaKUX CIy4yasx yAOOHO MOJb30BaThCs
CTpykTypou. I[IpuBecTu npumepsl.

3.Jlana uadopmaiys 0 KOMHaTax B OOIIEKUTHUH, 3aNiMcaHHas B (paiiie. 3anuch
uMeeT BUJl: (paMUIIK, HOMEP KOMHATHI, (hakyIbTeT, momaib. COCTaBUTh CIIUCOK
CTYJIEHTOB C 33JJaHHOT0 (haKyJIbTETa U HAUTH CPEIN HUX TEX, KTO KUBET B KOMHATE C
HaWMeHbIIeH Tomanaso. HoBas ctpykrypa: hamunus, miomaas KOMHATHI.

buner 4
1. Yro Takoe auHAMUYECKasl TUMU3AIMSA MaHHBIX? UTO TpencTaBisioT u3 ceds
nepeMeHHbIe, 00bEKTHI, CChUTKK? Kakue mBa 00s13aTeIbHBIX OISl UMEeT 0OBEKT?
2 Jlana cTpoka, cojaepxkaliasi moJiHoe umMs (aiina, TO ecTb MMSI JUCKa, CIHUCOK
KaTajoroB (IyTh), COOCTBEHHO MMs M paclIMpeHue. BhIAeNIUTh U3 3TOM CTPOKH
paciipenue Qaiina (0e3 mpeamecTByomel TOUKH).

buner 5



1. Yto Takoe 0OBEKT M YTO TAaKOe MEepPEeMEHHas, Kak OHU MEeXIy co00il cBsI3aHbI?
['me xpanuThest uHPOpMAIHS 0 Tune o0bekTa? UTo Takoe CUETUHMK CCHIIIOK U KaKue
(YHKIIUHN OH BBITIOJTHAET?

2 JlaHa cTpoKa-IpeAJIO’KEHNE C M30BITOYHBIMU TMpoOeTaMu MEXIy CIOBaMHU.
[TpeoOpa3oBath ee Tak, 4TOOBI MEXy CIOBaMH ObIJI POBHO OAMH IMPOOeI.

buner 6
1. HazoBuTe HUMKIMYECKHE KOHCTPYKIIMU SI3bIKAa IMporpamMMupoBaHus. OMUIIUTE
KOKIYI0 U3 HUX, IPUBEAUTE MPUMEPHI UCIIOJIB30BAaHUS B MPOrpaMMHOM Koje. B
YeM OTJIUYHC [IUKINICCKUX KOHCTPYKITHH.
2. Jlansl 1enblie mojoxkurtenbHbie uncia M, N u Habop u3 N uucen. ChopmupoBaTh
Matpuiry pazmMepa M x N, y KOTOpoi B KaXJI0W CTPOKE COAEpKaTCs BCE YUCTIA U3
HCXOJHOTO Habopa (B TOM K€ MOPSIKE).

buner 7
1 .IlpucBanBaHuy KOPTEKEN M CHUCKOB.  I[IpucBanBanne 1OCIIEIOBATENBHOCTEMN.

PacmmmpeHnHnoe pacnakoBbIBaHUE MOCIEIOBATEIBHOCTEN. Packpoiite BOIpPOCH Ha

npumepax

2. ansbl uenble nojoxurenbHblie unciaa M, N u Hadop u3 N uucen. ChopmupoBathb
Marpuiy pazmepa M X N, y KOTOpOH B KaXJI0M CTPOKE COAEPKATCS BCE YHCIIA U3
HCXOJHOTO Habopa (B 00paTHOM TOPSIIKE).

bujsier 8
1. Korma BnepBeie mnosBuiacs Python, kro co3marens maHHOTO —s3bIKa

nporpamMmmupoBanus. Ilog  BAMSHMEM KakWX SI3bIKOB  IPOTPAMMHUPOBAHUS
co3naBaiicsi Python. KakoBbl OCHOBHBIE OCOOCHHOCTH S3bIKa MPOTrPAMMUPOBAHMS
Python.

2. Nau daiin nensix yncen. Co3aark HOBBINM (hailyi, copeprKalluii T€ K€ SJIEMEHTHI,
YTO M UCXOJHBIN (hailsl, HO B 0OpaTHOM MOPSJIKE.

buner 9
1 Yro npexacraisier u3 cebs mporpaMma He si3blke mporpammupoBanus Python?
Ncxoanwiii nmporpaMmHbIi Koj, uTo 3T0? Kakum 00pa3zoM moJiydaeTcs JaHHBIN
koz? Uto takoe OaiT-koa? Kakum oOpa3zom nomydaercs on? Uro takoe PMV?
2 JlaHbl KOOpAMHATHI JBYX Pa3IMYHBIX MOJIed maxmaTHOM mocku x1, yl, x2, y2
(uenble 4yucna, Jexamuye B auanazoHe 1-8). IIpoBeputb HCTHHHOCTH
BbICKa3bIBaHUs: «Dep3b 32 OAMH X0l MOKET NEPEUTH C OAHOTO TOJISI HA APYTOe».

buner 10
1. HazoBure oOnacTu mnpuMeHeHus si3blka mporpammupoBanus Python. Kakwue

3aJa4l MOXKHO pemiaTh ¢ momolisio Python.
2 Jlano ums daiina u nenoe unucio N (> 1). Co3nath ¢aii Heabx 4uces ¢ JaHHBIM
UMEHEM M 3amucath B Hero N MOoJ0KUTEeNbHBIX 4YeTHBIX yncel (N, N-2, ...).
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