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1. Heab, 3a1a4u ¥ IUIAHUPYEMble Pe3yJabTaThl 00y4YeHUs M0 AUCHUIIUHE

Llenpto OCBOEHHUS MUCHUIUIMHBI «AJTOPUTMHU3ALUA W TPOTPAMMHUPOBAHUE)
aBisgeTcs (pOopMHpOBaHHE KOMIIETEHLUN CBA3aHHBIX C pa3pabOTKON alropuTMOB
pelleHusl MPaKTUYEeCKUX 3a]ad Ha A3bIKe MPOTpaMMHUPOBAHUS, B TOM YHUCIE 3a/ad
MaTeMaTHYECKUX, TEXHUYECKHX, HHKEHEPHBIX U Jp. S3BIKM MpOrpaMMHpPOBaHMUS,
ucnoibszyembie B o0yuennu Python u Cut++.

3anayamMu TUCIUTUINHBI SBJISIOTCS:

— O3HAKOMJICHHE C OCHOBHBIMH alNTOPUTMaMHU H  TPOTPaAaMMHBIMU
CpEICTBAMU pelICHHsI MPAKTUIECKUX 3a/1a4;

— ¢opMupoBaHue yMeHUN pa3pabaThiBaThb aJIrOPUTMBI U  pellaTh
IPAKTUYECKUE 3aJ1a4M Ha S3bIKE IPOrPaMMUPOBAHMS;

- (dopMupoBaHHE CHOCOOHOCTH aJ€KBATHO OLEHUBATh pa3pabOTaHHbIE
AJITOPUTMBl M PEANM30BAHHOE MPOTrPAMMHOE OOECIEUEHUE PEUICHHs MPaKTUYECKUX
3ajau.

KomnereHumu u UHAMKATOPBI, HOpMUpPYEMBIE Y 00YUaIOIIUXCS:

Koa u HauMeHOBaHME KOMIIETEHIINH Kon v HanMeHoBaHMe WHAMKATOpa
OIIK-8.1 Criocoben pazpabaThiBaTh aJITOPUTMBI
OIIK-8 CnocoOeH pa3pabaTbIBaTh JUIsI pEIICHUs TPAKTUYECKUX 33]a4
anroputmsl U nporpammel, npuroansie | OIIK-8.2 CriocoGen pazpabaTheiBaTh
JUISL IPAKTUYECKOTO IIPUMEHEHUS KOMIBIOTEPHBIE TIPOTPAMMBI, TPUTOIHBIE IS

IMPAKTUYCCKOro IPpUMCHCHUA

2. MecTo aucuuniuHbl B cTpykrype OIT

[IpenmecTByromye AMCIUILIMHGI (Moayn), mpaktuku, HUP, np.
1. HNudopmarmonnsie TexHosoruu (Mudopmamnmonnsie u udpoBbie
TEXHOJIOTHUH )

[Tocnenyroume qucuuruinHbl (Moysn), paktuku, HUP, ap.
1. OOBEeKTHO-OpUEHTUPOBAHHOE MTporpammupoBanue (MHpopMalnoHHbIE U
HU(POBBIE TEXHOJIOTHH )
2. bazel nannbix (MaopmanmonHsie U HU(PPOBBIE TEXHOIOTUN)
3. Java-texnonoruu (Cneuuanu3upoBaHHbBIA MOAYJIb 1)
4. Web-nporpammupoBanue (Crierinaan3upoBaHHbIN MOTYJIb 1)
5. Texnonoruu MoOWIBHBIX NpuiokeHui (Criennanu3upoBaHHbBIN
MOAyJib 1)
6. YueOHas npaktuka (o3HaKomuTenbHas) (IIpakTuka)
7. TlpousBojacTBeHHAs MPaKTUKa (TeXHOJIOTUYECKas (MPOEKTHO-
texHosornueckas)) (ITpaktuka)
8. IlpousBoxactBenHas npaktuka (mpoektHas) (IIpakTuka)
9. IIpousBoactBeHHas npakTuka (mpeaaumiaomuas) (IIpakTrka)
10. BeinosiHeHNE U 3alllUTa BBITYCKHON KBAIM(DPUKAMOHHOW pabOThI
(I'ocynapcTBeHHAast UTOTOBasi aTTECTAIIS)



3. CTpyKTypa U coaepkaHue TUCHUIINHBI
3.1. CTpykTypa IHCUMILIHHBI
Jiis ouHO# popMBbl 00yUEeHUS

Bun yuebnoii paboThl Becero | Bcero | Cemectp(bl)
3E 4acoB 1 2
OBILAS TPYJIOEMKOCTb JIUCLIATIJIMHBI 9 324 | 108 | 216
KOHTAKTHAA PABOTA* - 167 56 | 111
AYJIMTOPHASA PABOTA 34 122 50 72
Jlexmu 1,4 52 16 36
[IpakTrdeckue (CeMUHAPCKUE) 3aHIATHS - - - -
JlaGopatopHbie pabOThI 1,9 70 34 | 36
CAMOCTOSATEJIbHAS PABOTA OBYHAIOIIEI'OCA 5,6 238 58 180
[IpopaboTka yueOHOTO MaTepuaia 3,6 166 58 | 108
Kypcosou mpoekr - - - -
Kypcosas padota 1 36 0 36
[ToaroroBka K MpoOMEXYyTOYHOM aTTeCTalluN 0,36 36 0 36
[TpomexxyTOUHAs aTTECTAIINS: 3 3
KP KP
Jis 3a04HOM (hOpMBI 00yUEHHS
Bun yuebnoi paboThl Beero | Bcero Cemectp(bl)
3E 4acoB 1 2
OBILAS TPYJIOEMKOCTb JIUCLIUTUJIMHBI 9 324 108 | 216
KOHTAKTHAS PABOTA - 89 19 70
AYJINTOPHAS PABOTA 1,17 42 3 34
Jlexuu 0,56 20 4 16
[IpakTrueckue (CeMHMHAPCKUE) 3aHATUS - - - -
JlabopaTopHbie pabOTHI 0,61 22 4 18
CAMOCTOSITEJIbHASI PABOTA OBYUAIOLIETOCS | 7,83 282 100 182
IIpopaboTka yueOHOrO MaTepuaia 6,5 233 96 137
KypcoBoii npoekT - - - -
KypcoBas pabora 1 36 0 36
[TonroroBka K mMpOMEXKYTOYHON aTTECTALUU 0,36 13 4 9
[TpomekyTOUHAs aTTECTAIINS: 3 3
KP KP

3.2. Conep:kanve IMCHUILVIMHBI, CTPYKTYPHPOBAHHOe M0 pas3jgejamM u
BHaM 3aHATHI

Q
Paznmensr | Mm o \ Pacnpenenenue | Dopmbl B \ WNHekchl HHIUKATOPOB |




IACIIATUIHHEI TPYJIOEMKOCTH BUJI (hopMUpyeMbIX
10 BUJIaM y4eOHOMU paboThl | KOHTPOJIs KOMIIETEHITHI

JIEKIIHA
p. 3aH.

8| 1ad. pad.
oo | cam. pad.

Pa3gen 1. Beenenue B 36 6 1 OIIK-8.1, OIIK-8.2

SI3BIK
MIPOTPaMMHUPOBAHUS
Python

bazoBrle THUIIBI

TK 2
TaHHBIX Python,
qrcia K3

TK 1,

Pasnen 2. ba3oBrwie 32 4 8 20 OIIK-8.1, OIIK-8.2
TUTIBI JaHHBIX Python,
CTPOKH, CIIMCKH,
CJIOBapu

Pasmen 3. basosrie | 40 6 14 20 TK 2, OIIK-8.1, OIIK-8.2
THUIIBI NaHHBIX Python, TK 3
(haiesl, KOPTEXH, TK 4
MHOYECTBA.
Co3nanue
MIPUIIOKCHUS Ha
Python

3ayer OM 1 OIIK-8.1, OIIK-8.2

Hroro 3a 1 cemectp 108 16 34 58

Paznen 4. basoseie | 60 12 12 36 TK'S, OIIK-8.1, OTIK-8.2
aJITOPUTMBI TK 6
IPOrpaMMHPOBAHHS.
ANTropuUTMBI,
TIOBBIIIAOIIHE

3¢ peKTUBHOCTH
IPOrpaMMHOTO KOJIa.

Paznen 5. Ilpuemsl | 60 12 12 36 OIIK-8.1, OTIK-8.2
CTPYKTYPHOTO
MPOrPaMMHUPOBAHHUS

Pasmen 6. Pabora c| 60 12 12 36 TK4 OIIK-8.1, OIIK-8.2
CHUMBOJIBHBIMU 51
MMOJIL30BATEILCKUM U
THUTIAMH. OCHOBBI
00BEKTHO-
OPUEHTUPOBAHHOTO
MOAXO0/a.

KypcoBas pabota 36 36 OMKkp OIIK-8.1, OIIK-8.2

OK3aMeH OM 2 OIIK-8.1, OTIK-8.2

Hroro 3a 2 cemecTp 216 36 36 144

3.3. Conep:xaHue QMCHUNINHBI

Pa3nen 1. BBenenue B s3Ik mporpammupoBanus Python baszoBbie THIbI
nauHbeix Python, uncna.
Tema 1.1. Cunrtakcuc s3eika Python. Jlunamudeckasi tumnuzaius BeeneHue B




TUIBI 00BeKTOB Python.

Tema 1.2. bazoBbie Tunel npanHeix B Python. OO0pabGoTka dYuciaoBOM
uHpopmaruu.

Tema 1.3. bazoBsiit Tun nanubeix Python — uucna, moaynu math, random.

Pa3nen 2. IlocnenoBarensHoctu B Python. ba3oBwie Tumbl manubsix Python —
CTPOKH, CIIUCKH, KOPTEKHU.

Tewma 2.1. ba3oBble TUIIBI JAHHBIX — CTPOKH, METO/bI CTPOK.

Tema 2.2. ba3oBble TUIIBI JaHHBIX — CUCKHU, ABYMEPHBIE CIUCKH (MaTPHULBI).

Pasnen 3. bazoBbie Tunbl gaHHbIX Python, crnoBapu, MHOXecTBa, (ailiibl.
Coznanue npunoxenus Ha Python.

Tewma 3.1. ba3oBble TUIIBI JaHHBIX — MHOKECTBA, CJIOBApH.

Tema 3.2. ba3oBble TUIIBI TaHHBIX — (HANIIBL.

Tema 3.2. Tlonw3oBatensckue QyHkiuu B Python, o6paboTka HCKIIOUEHUH.
Cosznanue npunoxenus Ha Python.

Pasnen 4. bazoBeie  anropuTMbl  [OPOrpaMMHUPOBAHUS.  AJITOPUTMBI,
NoBbIIIAIOIMNE 3)PEKTUBHOCTH MPOrPAMMHOTO KOAA.

Tema 4.1. Apudmeruueckue omepanu U maremaruueckue QyHkiuu CH++,
OporpaMMHUpOBaHKME 3a7ad JIMHEWHOM CTpyKTyphl. Ormepauuyd BBOJa-BbIBOAA,
MOHATHE TIOTOKAa JaHHBIX, OIMepaTophl (OPMATUPOBAHHOTO  BBOJAA/BBIBOA,
ONepaTopbl aIrOPUTMA BETBICHUS.

Tema 4.2. CyeTHblii onepaTop Hukia For. AIropuTmsl reHepauuu Ciay4daiHbIX
YHUCEl.

Tema 4.3. Omneparopsl yCIOBHOTO IMKJIA. AJITOPUTMBI TaOYJSIIUM JTaHHBIX.
Ornucanve 1 MHUIMAIN3alUs CTATUYECKUX MAaCCHUBOB.

Pa3pgea 5. [IpreMbl CTPYKTYpHOTO IPOTPaMMUPOBAHHS.

Tema 5.1. OCHOBHBIE PUHLIKIBI CTPYKTYPHOTO nporpamMMmupoBanus. [lonsTue
«pynkmms»y. Ctpyktypa O¢yHKOui u ux Tunsl. PopMmanbHble U (DakTHUECKHE
ITapaMeTpBI.

Tema 5.2. Onucanue AMHAMUYECKUX MacCUBOB. CTPYKTYpHBIM MOAXOA IpH
paboTe ¢ OTHOMEPHBIMH U JBYMEPHBIMU JTUHAMUYECKMMH MaCCUBAMHU.

Tema 5.3. Vkazarenu Ha ¢yHkiuu. CrnocoObl mepenadyd MMeH (QYHKIHMA B
Ka4eCTBe MapaMerpa.

Pa3znen 6. PaGota ¢ CUMBOJIbHBIMU U TOJIb30BATEIbCKUM U TUNAMU. OCHOBBI
00BEKTHO-OPUEHTUPOBAHHOTO MOAX0/A.

Tema 6.1. CumBonbHBIE JaHHBIE U CTpOoKU. CtpokoBble PyHkumu. [Ipumepst
3aja4 Ha 0OpabOTKy CHUMBOJIBHBIX MacCUBOB M CTpoOK. I[lonb3oBarenbckue THITBI
naHHbIX. [lepeuncienus.

Tema 6.2. Ctpyktypbl. OO0benunenus. Ileperpy3ku u 1ma0GiaoHbl (yHKIIHH.
[Tomumopdusm. Ileperpyska omepanmii. Bpemss >ku3Hu M 001acTh BUIUMOCTH
MIEPEMEHHBIX.

Tema 6.3. OcuoBel OOII. Ilonstue knacc. ATpuOyThl Kiacca. HacienoBanue.



[Tonsitue 6a30BbIN M MPOU3BOAHBIN Kiacc. [IpuHIMIBI HacIeAOBaHUS 3aKPBITHIX U
3alUIIEHHBIX 00J1acTeN Kiacca.

3.4. TemaTuyecKkni MJIAH NPAKTUYECKUX 3aHATHI
Jannwii 610 pabomol He nPedycCMompeHr yueOHbiM NIAHOM.

3.5. TemaTu4yeckui NJIaH JJa0OPaTOPHBIX PpadoT

. Beenenue B tTunsl 00bexToB Python

. bazoBbie Tunbl nanueix B Python. O6paboTtka uncnoBoit nundopmannu

. bazoBelii Tun nanHeix Python — yuncna, momynu math, random

. ba3oBble THUIIBI TaHHBIX — CTPOKH, METOJIbI CTPOK.

. ba3oBble TUIIBI TaHHBIX — CIIUCKU, ABYMEPHBIE CIUCKU (MATPULIBI).

. ba3oBble THUIIBI TaHHBIX — MHO>KECTBA, CIIOBApH.

. bazoBble TUIIBI JaHHBIX — (DAIbL.

. [lonp3oBatenbckue ¢pyHkiuu B Python, o6paboTtka uckmrouenuit. Co3nanue
npunoxxenus Ha Python.

9. JIuneiinble anroputMsl. [locTpoeHne nporpamMm Ha JIMHEWHBIE AJITOPUTMBI.

10. Anropurmsl BetBienus. [locTpoeHre nporpaMm ¢ alropuTMam BETBIICHHUS:
onpeaenenue O3 i1 matematuueckux — (yHkumid. IIporpammupoBanue
MIPEPbIBAHUN.

11. Iuxinuyeckue anaropuTMbl, CYETHbI omnepatop 1ukia. I[locTtpoenue
IPOrpaMM C AJIFTOPUTMAMM LIUKJINYECKOU CTPYKTYPBI.

12. Tlpumenenuem OUTOBBIX omnepauuidl. Pemenue 3amau Ha 00paboOTKy
OJIHOMEPHBIX MAaCCHBOB C MTPUMEHEHHEM OMTOBBIX OTEpaIuil.

13. [uknuyeckue anropuTMbl, UTEPALIMOHHBIN omepaTop IukiIa. [loctpoenue
IPOrpaMM C AJITOPUTMAMH LIUKJINYECKON CTPYKTYPBHI.

14. TIloctpoeHue mporpaMM MOAYJIBHON CTPYKTyphl. OOBbsBIEHHE WU
onpeaesieHue QyHKIUH.

15. Pemenue 3amady ¢ OAHOMEPHBIMM CTATUYECKUMHU MAaCCUBaMU METOJaMHU
CTPYKTYPHOT'O IPOTPaMMHUPOBAHUSI.

16. Pa3paboTrka MeTromamMu CTPYKTYpPHOTO NIpOrpaMMHUpOBaHus (DYHKLUH,
3aJJaHHBIX TpaUUeCcKH, aHAIU3 MMPOTPaMM C Meperadyeil mapameTpoB MO 3HAYCHUSIM,
CCBLJIKaM, YKa3aTeJIsM.

03N DN W

3.6. Kypcosoii npoekT /KypcoBasi padora

1. Jlana peiicTBuTenbHas KBajgpaTHas Marpuma mopsiaka 2n. [lomydwrts
HOBYIO MaTpHuily, MepecTaBisisa ee OJIOKM pa3MepoM # X n: a) KpecT-HaKpecT; 0) 1o
9acoBOM CTpenke (JIeBbI BEpXHUH OJIOK CTAaHOBHUTCS MPaBbIM BEPXHHUM, IMPABBINA
BEPXHUU — MPaBbIM HUKHUM H T.]1.).

2. CocraBuTh mporpamMmy, KOTOpas 3alOJHSET KBAAPATHYI MAaTPHUILY
MOpsIZIKA 1 YMCIIaMH, 3alaHHbIMH pyHKIMen F(n), 3aruceiBas MX B HEE 110 CIIUPATTN
a) MO0 4YacoBOHW cTpeike, 0) MPOTHMB YacOBOM CTpenku. PazpaboTaTh MpPOEKT s



ciyudast, korna F(N) moxert ObITh pazHol (DyHKIMSA, KaK MapaMmeTp).

Hanpumep, 1ius n=5 u F(n)=n’ nmomay4aeM caeayronye MaTPULBL:

a) | ) 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.  JlaH ogHOMEpHBIN lIeTOYUCIICHHBIN MaccuB pasmepa N. Pazpaborars He

O &N Wn
B W N =

MEHee JBYX Ccrnoco0oB mudpoBaHus/nemppoBaHus dSJIEMEHTOB MacCUBa C
IpUMEHEHUEM TOOUTOBBIX OIepaluii.

4.  Jlanma BemecTBeHHas matpunia pasmepoMm (N x M). IlepectaBnss ee
CTPOKHU U CTOJIOIBI, JOOUTHCS TOTO, YTOOBI HAMOOJIBIIUM AJIEMEHT (MU OJUH U3 HUX)
OKa3aJics B JICBOM BEPXHEM YTIIy.

5.  PazpabotaTh NpoeKT, KOTOPHIM 0OecreYrMBaeT BBHIMIOJHEHUE OIEpaIIHii
CJIOKEHUS, BBIYUTAHUS W YMHOXKEHHMS HaJ MaTpullaMu LeJIbIX yucen. Bridop
BBINIOJIHAEMOM Olepalii OCYIIECTBIISIET ToJib3oBaTeNb. [ apudmernueckux
orepanuii HaJl MaTpHUIIaMH UCIOJIb30BaTh MEPErPy3Ky ONEepaToOpOB.

6. N3 maccuBa ylnajauTh camylo JJIMHHYIO HEMOYKY YETHBIX AJIEMEHTOB.
[Tpumep, u3 maccuBa A[8]: 4 1 42 1 2 4 6 nokeH noayyuTbest MaccuB A[S5]: 4 1 4 2
1 (camas jayMHHAs IEMOYKA YETHBIX YHCET BKIIFOYAET 2JIEMEHTHI ¢ 6 mo 8: 2 4 6).
[IpoBepuTh MOTHOTY HPOrpamMMbl Ha JJIMHHBIX MAacCHMBaX C OOJBIIMM HabOpOM
MOCJIEIOBATEIBHOCTEH 1IENbIX uuced. PaccMoTperh cuTyanuio, Korja MoJoOHbIX
I[ETI0YEK HET.

7. U3 MaccuBa A yaanuTh T€ AJIE€MEHTHI, KOTOPhIE BCTPEUAIOTCS U B MACCUBE
A v B MaccuBe B 1o kpaitHeit mepe no 2 paza. [Ipumep, maccuB A[8]: 33452359,
MaccuB B[7]: 1 2 34 5 2 5. [lo 2 pa3a B 000uX MaccuBax BCTPEUACTCS TOJIBKO
3JIEMEHT, paBHbIN 5. MaccuB A nocne yaaneHnust npumeT Bua: A[6]: 33423 09.

8. N3 maccuBa A ynanuTh Te€ IENOYKH YETHBIX JIEMEHTOB, B KOTOPHIX €CTh
XOTs1 Obl OJIUH 3JeMeHT W3 MaccuBa B. IIpumep, maccuB A[9]: 324523265,
MaccuB B[6]: 1 347 8 9. MaccuB 4 nocne ynanenus npumet Bu: A[7]: 35232 635.

9. MaccuBsl 4 u B nipeacTaBiisitoT coO0M JBa YMCIOBBIX MHOKECTBA U3 1 U
m DJEMEHTOB, COOTBETCTBEHHO. Pa3paboTaTh mporpamMmbl s TOJy4YEHUS
00bEeIMHEHUS, TIEPECEUCHUS U PA3HOCTH YKa3aHHBIX MHOXKECTB.

10. MaccuB A npencraBiger coO0l Marpuiy Ko3()PHUIIMEHTOB JUHEHHOTO
ypaBHEHHUSI n-To Topsiika. Pa3spaGoTaTe mporpamMmy i HaXOXKIEHUSI pEIICHUs
cucteMbl Metosiamu ['aycca u Kpamepa.

11. MaccuB A mnpexacraBisieT coboil mMaTpuily Ko3(QQPUIUEHTOB JTUHEHHOTO
ypaBHEHHUSI n-To Topsiika. Pa3zpaGoTtaTe mporpamMmy [Jisi HaXOXKIEHUsI pEIICHUs
CHUCTEMbI METOJIaMH 3ei1eJI1 U METOJIOM OOPaTHOM MaTPUIIHI.



12.  Tloctpouts dyHKuMOHANBHYO Matpuiy F(X,y) = /x +3fy —%B n

A

X" +y
TOYKaX JJIsl TIOOOTO 33a]aHHOTO Juana3oHa X, y. Haltu koopauHaThl (Xmin, Ymin) (Xmax
Vmax) JKCTPEMAIIbHBIX TOYEK (PYHKIIMHM, €CIIM TaKUX TOYEK HECKOJIbKO YKa3aTh
KOOPAMHATHI BCEX TOYEK.

13.  [Han daiiln, comepxammii TEKCT Ha pycckoM s3bike. [lomcumrarthb
KOJIMYECTBO CJIOB, HAUMHAIOIIUXCS M 3aKaHYMBAIOLIUXCA HA OJHY U Ty ke OYKBY U
BBIIaTh 3TH OYKBBI C YKa3aHUEM COOTBETCTBYIOIIETO KOJMYECTBA CIIOB.

14. Hamnwucate mporpaMmy, KOTOpas TO3BOJSIET 3alU(pOBBIBATE U
pacir@poBbIBaTh COOOIIEHUE C TMOMOIIBIO «IK(]pa MEepecTaHOBKM». DTOT MmHUp
MEHSIET MECTaMH JiBe coceaHue OykBbl. [IpogymMaTs BapuaHT MMPPOBKU, €CIH YUCIIO
OyKB B CJI0€ HEUETHOE.

15. Tekcr mporpammbel Ha C++ xpanutcs B ¢aine Ha aucke. CoCTaBUTH
nporpaMMy o0pabOTKH TEKCTa MPOrpaMMbl: 1) ONpeenTh MaKCUMAJIbHYIO CTETICHb
BJIOKEHHOCTH LMKJIOB B MpOrpaMMme; 2) ONpeeuTh O0Ilee KOJIUYECTBO CTPOK U
KOJIMYECTBO CHMMBOJIOB, OTJIMYHBIX OT mpobena; 3) yJaluTh U3 TEKCTa MPOTrpaMMbl
BCE KOMMEHTapHUH.

16. Hanucate noanporpammy—¢yukuuio Form(S, X, Y), rne S — ctpoka, X u
Y — BenlecTBeHHbIE NTepeMeHHbIE. B cTpoke 3amucaHo apu@MeTuyeckoe BhIpaKeHUE,
cozieprkaliee nepeMeHHble X U Y, KOHCTaHTHI (1eJble WK BEIECTBEHHBIE), ONEPALUN
+, -, *, /. Tlopsagok omepanuii ompeneneH ckobkamu. Iloamporpamma—¢hyHKIHS
BO3BpallaeT 3HaueHHE apu(PMETUUECKOTO BRIPAKEHUSI IPU 33JaHHBIX 3HAYCHUSIX X U
Y.

17. Hanucate noamporpammy—pynkuuto Form(S, X), rne S — crpoka, X —
BEIIECTBEHHAs NepeMeHHas. B crpoke 3ammcano apudmernyeckoe BBIpaKEHUE,
cojieprKalllee MepeMEHHYI0 X, KOHCTaHTHI (1IeJIble WIIM BEIIECTBEHHbIE), ONepaluu +,
-, *, /. Tlopsanox omnepanuii ompexneneH ckoOkamu. Iloanmporpamma—dyHkuus
BO3BpalllaeT 3HaYeHHe apu(PMETHUECKOTO BEIPAKEHUS MPU 3aJJaHHOM 3HaYeHUH X.

18. Pa3paboTarth mpoeKT, B KOTOPOM DPEATU3YIOTCS CTaHIAPTHBIX OIEpaluu
HaJ TPEXMEpHBIMH BekTopamm @ = X1+ Vj+ zk. Co3nath COOTBETCTBYIOIINE
CTPYKTYpPbI, PyHKIINY C HUMH U PEAIM30BaTh EPErPY3Ky ONEpaTOPOB.

19. PazpaboTarh npoeKT, B KOTOPOM PEATU3YIOTCS CTaHAAPTHBIX OlEpalyu
HaJ] KOMIUICKCHBIMH  4YHCJIaMH B  aireOpamueckor  dopme__ z=A+iB.
i — KoMIIekcHast enurnna i =v—1.  Co3zats COOTBETCTBYIOIIIUE  CTPYKTYpHI,
(YHKIMM C HUMU U peajn30BaTh IEPETPY3Ky ONEPATOPOB.

20. PazpaboTaTh IPOEKT, B KOTOPOM pEANIM3YIOTCS CTaHAAPTHBIEC ONEpaluu
HaJl KOMIUIEKCHBIMM YHCIAMH B OKCIOHEHIHMAJIbHOW (dopmez=¢"". i -
KOMILIeKcHast exununa i =V —1. Co3zath COOTBETCTBYIOILNE CTPYKTYPbI, QYHKIUH C
HUMH U PEaN30BaTh MEPETPY3Ky ONEPaTOPOB.



4. OueHuBaHue pPe3yJbTATOB 00yUeHUsI

OrnennBaHue pe3yJbTaTOB OOYy4YEHHUS M0 AWCIHUIUIMHE OCYIIECTBIISETCS B
paMKax TEKYIIero KOHTPOJS M TPOMEKYTOYHOW aTTECTallid, IPOBOJUMBIX IIO
oaybHO-perTuHroBoi cucreme (bPC).

[Ikana oleHKH pe3yIbTaTOB OOYUYCHHUS 110 TUCIUTIINHE:

YpoBeHb chopMUPOBAHHOCTH
WHAWKATOpPa KOMIIETESHITUH
N N Huxe N
Bricokuit Cpennuit Huzkui
3ara"u- CpPEJIHETO
Koz Koz POBaHHBIE | o1 85 10 100 | o1 70 10 84 | 0T 5510 69 | 0T 0 10 54
KOMIIe- | HMHIUKATOPA | Pe3yNIbTaThI
TEHIUM  KOMIIETEHIMH| 0OyUeH s 110 [llxana oueHnBaHUs
HEY/I0B-
TVCIIATUTAHE yI0BIICT- YA
OTJIMYHO XOPOILIO JIETBOPU-
BOPHUTEIIBHO
TCIIBHO
3a4YTEHO HE 32YTEHO
3HATH:
3HaeT Bce | 3HaET 3Haer He  3naer
OCHOBHBIC OCHOBHBIC HEKOTOphIE | OCHOBHBIC
OCHOBHBIC | THIIOBBIC TUTIOBBIC OCHOBHBIC | THIIOBBIE
TUTIOBBIC QITOPUTMBI | AITOPUTMBI | TUTIOBBIC QJIITOPUTMBI
QITOPUTMBI | PEIICHHS pemeHHs QITOPUTMBI | PEIICHHUSI
pelIeHus MPAKTUYECK | MPAKTHUYECK | PEIICHUS MPAKTUIECK
NpakTUYEeCK | MX 3a/1a4 Ha | MX 3aj]a4d Ha | MPaKTHYECK | MX 3a7ad Ha
UX 3a7a4 Ha | 00paboTKy | 0OpaboOTKy | MX 3a1a4 Ha | 00pabOTKy
00paboTKy | pa3NMUYHBIX | Pa3IUYHBIX | 00pabOTKY | pa3iaHuYHBIX
pa3IMYHBIX | THIIOB THTIOB pa3IM4YHBIX | THIIOB
OIIK-8
Crocober TUIIOB uHpopMany | HHPOpPMAIH | TUIIOB uHpopmanu
uHpopmanu | u, HE | U, MOXET | UHpOpMalH | H,
pa3pa6aTH OIIK-8.1
BaTL . u (4ymcna, JOMTyCKaeT | JIOMYCTHTh | W, JOIyCKaeT
Cnocoben | cTpokw, OLIMOO0K HECKOJIbKO | JIOIyCKaeT | rpyOsie
ITOPUTM 6
- pa3pabaTbl | MacCHBBHI) HerpyObIX MHOTO OLIMOKHU
BaTh omroOoK HErpyOBbIX
porpaMMm
o AITOPUTMBI OmnO0K
’ JUTS YMETh:
TIPUTO/THBI
e s peueHus Hemonctpu | Jdemonctpu | HactuuHo He wMoxer
T T MOHCTPH | IT MOH
npaxrigec | MPAKTHICC g Sarhe bye by® peroneTP PoAEMOTe
KOLO KHUX 327124 P yMEHHUE yYMEHHUE pyer TPUPOBATH
aTb pa3pabatbIB | pa3pabaThiB | yMEHHE yMEHHE
pUMEHEH
it AITOPUTMBL | aTp aTh pa3pabaThiB | pa3pabaThiB
pelIeHns JITOPUTMBI | QITOPUTMBI | aTh aTh
NPAKTHUYCCK | pelIeHUs pelieHus QITOPUTMBI | AIITOPUTMBI
UX 3a/a4, B | MPAKTHUYECK | MPAKTUYECK | PCIICHHS pelieHus
TOM 4HCJe | X 3a7ad, B | UX 3a/ay, B | MPAKTUYECK | MPAKTHUECK
3amadq TOM YHCJIE | TOM YHCJIE | MX 3a/a4, B | UX 3aJad, B
NpUKIagHO | 337184 3agaq TOM 4YHCIIE | TOM YHCIe
i o6macTu | MPUKIAIHO | MPUKIAJHO | 331ad 3amaq
nesTenpHOC | M oOmactu | i obmactu MPAKIAHO | PAKIAIHO
™ NEeATENILHOC | AesaTelnbHOC | M oOsactu | 1 oGmacTtu
TH, HE | TH, MOXET | ICATEIBHOC | MEATEIBHOC
JIONTyCKaeT | IOMYCTHTh | TH, TH,




OLIMO0K HECKOJIbKO | JIOMYCKAaeT | JOIMYCKaeT
HErpyOBIX MHOTO rpyOsbie
omroOoK HErpyObIX OLINOKH
OIIMO0K
BJIAJIETh:
Hemonctpu | Jemonctpu | HacTuuHO He wmoxer
pyer pyer JEMOHCTPHU | IPOJAEMOHC
BJIa/ICHUE BJIa/ICHUE pyer TPUPOBATh
HABBIKAMU | HABBIKAMH | BIIQJICHHE BJIaJICHHE
HaBbikamu | pa3paboTku | pa3paOOTKM | HaBBIKAMH | HaBBIKAMHU
pa3paboTku | u u pa3paboTku | pa3paboTKu
U ONTUMU3AI] | ONTHUMH3ALl | U u
ONTUMM3ALl | UH un ONTUMM3AI] | ONTUMH3AIL
uu QITOPUTMOB | aITOPUTMOB | UU 1707
QITOPUTMOB | pEeIICHUS pelieHus QITOPUTMOB | JITOPUTMOB
pelieHus MPAKTUYECK | MPAKTHUYECK | pElICHUS pelieHus
OpakTUYeCK | UX  3ajad, | MIX  3a/ad, | IPaKTHUYeCK | MPaKTHYECK
uX 3a/1a4 HE JOMyCKaeT | MX  3aj1ad, | UX  3ajad,
JIOMyCKAaeT | HECKOJNBKO | JOMYyCKAaeT | JIOIyCKaeT
OLIMOO0K HETpyOBbIX MHOTO rpyOsbie
(01115 (03 HErpyOBIX OIHUOKH
OmnO0K
3HATh:
3HaeT Bce | 3HAeT 3HaeT He  3maer
CHHTAaKCHYe | OCHOBHBIE | HEKOTOpPhIE | OCHOBHBIC
OcHoBHBIE | CKHE CUHTAaKCU4€ | OCHOBHBIE CHUHTaKCH4e
CHUHTAaKCH4e | KOHCTPYKIH | CKHE CHUHTAaKCUYe | CKUE
CKHue U S3bIKA | KOHCTPYKLHU | CKHE KOHCTPYKLHU
KOHCTPYKLH | MPOTpaMMH | U A3bIKa | KOHCTPYKIH | U A3BIKA
U SI3bIKa poBaHUs MporpaMMu | U sI3pIKA | IPOTPaMMHU
nporpaMMu | 00pabOTKH | pOBaHHS IpOrpaMMH | pOBaHUS
OITK-8.2 poBaHUsA pa3UUYHBIX | 0OpabOTKH | pOBaHUSA 00paboTKu
Criocober 00paboTKM | THUIIOB pa3NUYHBIX | O0OpabOTKU | pa3IUYHBIX
pa3nuYHbIX | HH(GOpPMAlU | TUIIOB pPa3IUYHBIX | THUIIOB
pazpabarsr
AL THTIOB u, He | nHpOpMaIK | TUIIOB nHpopManu
COMIIBIOTC uHpoOpMaLK | JOMyCKaeT | M, MOXeT | uHdpopMalu | u,
pHbIE U (ducna, 91115 (03 JOMYCTUTh | W, JIOTTYCKaeT
CTpPOKH, HECKOJIbKO | JIOIyCKaeT | rpyObie
nporpamm
o MacCCHBBI) HerpyObIX MHOTO OLINOKHU
OImuO0K HErpyOBIX
MPUTO/IHbIE
i OIINOOK
IpaKkTU4ec YMCTD-
KOTo PaspabareiB | Jlemonctpu | Jdemonctpu | YacTtuuHo He wmoxer
npumenen | 2P pyer pyer JIEMOHCTPH | TIPOJIEMOHC
st MPUKIATHBL | yMEHUE yMEHHE pyer TPUPOBATh
e pa3pabatbIB | pa3pabaThiB | yMEHHE yMEHHE
KOMIIBIOTEp | aTb aThb pa3pabatbIB | pa3pabaThiB
HBIE NPUKIAIHBl | MPUKIAIHBI | aTh aTh
IpoTrpaMMsbl | € e NPUKITATIHBL | TPUKIIATHBI
MPUTOJIHbIE | KOMIIBIOTEP | KOMIIBIOTEp | € e
JUISt HBIE HbIE KOMIIBIOTEP | KOMIBIOTED
MPAKTUYECK | MPOTPaMMbl | IPOTPaMMBI | HbIE HBIE
oro INPUTOJIHbIE | MPUTOJHBIE | MPOTPAMMBI | IPOrPaMMBI
NPUMEHEHU | JUIS ISt NPUTOJHBIC | IPUTOIHBIC
s, B TOM MPAKTUYECK | MPAKTHUYECK | JUIS VTSI




qucie 3a/1a4 | Oro oro NPAaKTUYECK | MPAKTHUECK
NPUKIAJHO | IPUMEHEHHU | IPUMEHEHU | Or0 oro
iobmactu |4, B TOM |5, B TOM | IPUMEHEHH | IPUMEHEHU
JeATENIFHOC | YKCJIe 3aad | Yucie 3a/1ad | 1, B TOM |, B TOM
TH NPUKIAHO | MPUKIATHO | YUCIe 3a/1a4 | YUCIIe 33/1a4
i oOmactu | i 00nacTu | NPUKIAAHO | MPHUKIATHO
NEeATENILHOC | HesaTelnbHOC | i oOsacty | 1 oOmacTtu
TH, HE | TH, MOXET | JACITEIbHOC | IeATEIBHOC
JIOMTyCKaeT | IOMYyCTHTh | TH, TH,
omMoOoK HECKOJIBKO | IOMTyCKaeT | JIOIyCKaeT
HETpyOBbIX MHOTO rpyOsbie
OImuO0K HErpyOBIX OIUOKH
OLIMOOK
BJIAJICTh:
Hemouctpu | Jemonctpu | HacTuuHo He wmoxer
pyer pyer JEMOHCTPH | TIPOAEMOHC
BJIaJICHHE BJIaJICHHE pyer TPUPOBATH
HaBbIKAMM | HaBBIKAMH | BJIQJICHHE BJIaJICHNE
HaBpikamu | pa3paOoTku | pa3paOOTKM | HABBIKAMH | HaBBIKAMHU
pa3paboTku | u u pa3paboTku | pa3paboTKu
" ONTUMHM3AIl | ONTUMH3ALl | "
ONTUMU3AL] | UU uu ONTUMU3AI] | ONTHUMHU3ALL
uH KOMITBIOTED | KOMIIBIOTEp | MU uu
KOMITBIOTEp | HBIX HBIX KOMITBIOTEP | KOMITBIOTED
HBIX OporpaMM | MpOrpamMMm | HBIX HBIX
IporpaMM | IPUTOAHBIX | IPUTOJHBIX | IPOTPAaMM | IPOTPaMM
HOPUTOJHBIX | JUIS st IPUTOJHBIX | PUTOIHBIX
TSt NPAKTHYECK | MPAKTUYECK | JUIS ISt
HPaKTHYECK | OTO oro NPAaKTHYECK | MPAKTHYECK
oro NPUMEHEHHU | IPUMEHEHHU | OT0 oro
NpUMEHEHH | 1, B |, B | IPUMEHEHN | IPUMEHEHH
s, B NOPUKIAJHO | IPUKIATHO | A, B | 1, B
NPUKIATHO | U chepe | it cdepe | IPUKIAAHO | MPHUKIATHO
i chepe JeATEeTLHOC | MeATeIbHOC | U chepe | i chepe
NesITeNbHOC | TH, HE | TH, NeSITeBHOC | IeATENILHOC
TH JIOIYCKaeT | OMyCKaeT | TH, TH,
omMooK HECKOJIBKO | IOMTyCKaeT | JIOIyCKaeT
HErpyOBbIX MHOTO rpyOsbie
OImuO0K HErpyOBIX OIUOKH
OLINOOK
OHCHO‘{HLIC MaTepualibl JJIA IMPpOBCACHUA TEKYLICTO KOHTPOJIA nu

MPOMEXKYTOUHON aTTecTaluu npuBefeHbl B lIpuinoxkennn k paboueld mporpamme
M CITATIIINHEI.

[TonHBIN KOMIUIEKT 3aJlaHUl U MaTepuajoB, HEOOXOIUMBIX JUIsI OLICHUBAHUS
pe3yabTaTOB O0yUYEHHUS 10 AUCIUIUIMHE, XpAaHUTCS Ha Kadeape pa3padoTyuKa.



5. Y4eOHO-MeTOIMYecKoe U HH(POPMALIMOHHOE o0eciedeHHe JUCHHUILTHHBI
5.1. YueOHO-MeTOAHYECKOE O0ecieueHne

5.1.1. OcHoBHas nuTepaTypa

1. IOpbeBa, A. A. MaTtemaTnyeckoe MporpaMMHpoOBaHue : ydeOHoe mocooue / A. A.
HOpweBa. — 2-e u3n., ucnp. u pon. — Caunkr-IlerepOypr : Jlanb, 2022. — 432 c. — ISBN
978-5-8114-1585-4. — Tekcr : d2nekTpoHHBIM //  JlaHb : 2IEKTpOHHO-OMOIMOTEYHAsS

cucrema. — URL: https://e.lanbook.com/book/212210 (nara obpamenus: 21.03.2023). —
Pexxum noctyna: 11 aBTOpHU3. MOJIb30BATEIICH.

2. AnznpuanoBa, A. A. AnroputMu3zanus 1 nporpamMmmupoBanue. [Ipaktukym : yue6HOe
nocobue / A. A. Aunpuanosa, JI. H. Ucmarumnos, T. M. MyxrtapoBa. — Cankt-IletepOypr :
Jlans, 2022. — 240 c. — ISBN 978-5-8114-3336-0. — Texkct : anekrponHsiit / Jlanp :
3eKTpoHHO-0MOmoTevHast cucrema. — URL: https://e.lanbook.com/book/206258 (mara
obpamtenus: 21.03.2023). — Pexxum noctyna: Juis aBTOpH3. MOJIb30BATEICH.

3. Panees, C. M. IIporpammupoBanue. Jlaboparopusiit mpaktukym / C. M. PareeB. —
Cankr-IlerepOypr : Jlanp, 2023. — 104 c. — ISBN 978-5-507-45194-4. — TekcT :
aNeKTpoHHBIM  //  Jlamb  :  amekTpoHHO-OuMOnmoreuHas  cucrema. —  URL:
https://e.lanbook.com/book/292907 (mnara obpamenus: 21.03.2023). — Pexxum gocryma: st
aBTOPH3. MOJIb30BATEIICH.

5.1.2. JlononHuTENbHAS TUTEpATYpa

1. [TporpammupoBanue: OCHOBBI AJITOPUTMHU3AIMNA W TIPOTPAMMHUPOBAHUS ;| YUYCOHUK /
H. W. Ilapdpunosa, A. H. Ileuekun, b. I'. TpycoB ; mox pea. b. I'. Tpycosa. - M. :
Axanemusi, 2012. - 240 c. - (Bricmiee npodeccuonanpHoe oOpa3oBanue. bakamaBpuar). -
ISBN 978-5-7695-9149-5. - Tekct : HENOCpPeACTBEHHBII

2. Kynunos, FO. U. OcHoBBI coBpeMeHHON mH(popMaTHku : yaeOHoe mocodue / 10. U.
Kynunos, ®@. ®. I[Tamenko. — 5-e u3x., crep. — Cankr-IlerepOypr : Jlanb, 2022. — 256 c.
— ISBN 978-5-8114-0918-1. — Texkcr : anexTpoHHbIl // JIaHb : 371€KTpOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/213647 (nara obpamenus: 21.03.2023). —
Pexxum noctyna: 11 aBTOpHU3. MOJIb30BATEIIECH.

3. Axynuy, W. JI. Matematudeckoe nporpaMMupoBaHue B mpumepax u 3aaaqax / W. JL.
Axynuu. — 4-e usn., crep. — Canxkr-IletepOypr : Jlans, 2022. — 348 c. — ISBN 978-5-
507-44635-3. — TekcT : 31eKTpoHHbIN // JIaHb : 31€KTPOHHO-OMOIMOTEYHAsT CUCTeMa. —
URL: https://e.lanbook.com/book/231488 (mata oOpamenus: 21.03.2023). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TOJIb30BaTEIIEH.



5.2. UudopmanuonHoe odecneyenmne

5.2.1. DNIeKTPOHHBIE U UHTEPHET-PECYPCHI

HaunmenoBanue snexkTpoHHbIX U UHTEpHET-pecypcoB

Ccrlika

1 |DmekTpoHHO-OMOMHMOTEeYHAs cucTeMa «JlaHby

https://e.lanbook.com/

ONEeKTPOHHO-0MOINOTEUHAsA cucTeMa «ibooks.ruy

https://ibooks.ru/

DJIEKTPOHHO-O0MOIMOTeUHast cucteMa «book.ruy

https://www.book.ru/

[Toptan «OTKpBITOE 00Pa30BAHKECY

https://npoed.ru

https://nlr.ru/
KubepJlennnka https://cyberleninka.ru
Texnuueckas 6nbamorexa https://techlibrary.ru

2
3
4
5 |Poccuiickast HalMOHAIbHAsI OMOIMOTEKA
6
7
8

HarnmonanwsHas anekrponnas 6udnuorexka (HOB)

https://rusneb.ru/

5.2.2. Ilpodeccuonanpubie 0a3bl gaHHbIX / WMHPOpManmoHHO-CIIpaBOYHBIC

CHCTCMBI

Ne
n/n

HaumenoBanue npodeccuoHanbHbIX 6a3
JTAHHBIX

Anpec

Pexum nocryna

1 |OdbunuanpHBIH
MpaBOBOI MHGOPMAITIH

UHTEPHET-IIOpTa

http://pravo.gov.ru

http://pravo.gov.ru

2 (CmpaBoyHast paBoOBast cucrema  http://consultant.ru  |http://consultant.ru
«Koncynprant [lntocy
3 |CnpaBouHO-TIpaBOBast cucTemMa 1o http://garant.ru http://garant.ru
3aKOHOJATENbCTBY PD
5.2.3. JIuueH3MOHHOE U CBOOOJHO PAacCHpOCTpaHsIeMOE MPOTrPaMMHOE
obecrieueHre JUCITUTUTHHBI
Ne HanmenoBanue Onucanue PexBuzutsl
T/TI |IPOTPAMMHOTO 00€CTICUCHHS MOATBEPKIAIOIINX
JTOKYMEHTOB
1 |OnepanunonHas cuctema [Tonp30BaTenbCKas JloroBop  Nel33/2021 ot

Microsoft Windows 10

OICpaluOHHad CUCTCMa

12.10.2021, nunensuap - 3A0
«Codr Jlaitn Tpeita», Tum
(BUJ) JULEH3UU - HEUCKI.
[paBo, CpOK JIEUCTBUS
TTUIIEH3UH - OECCPOYHO

2  Microsoft Office 2019

[TakeT oucHBIX TprITOKEHUH[0TOBOD

Nel33/2021  or
12.10.2021, nunensuap - 3A0
«Codr Jlaitn Tpeita», Tum
(BUO) JULEH3UU - HEUCKI.
[paBo, CpOK JIEUCTBUS
TTUIEH3UH - OECCPOYHO



https://e/

3 |[LMS Moodle [10 s >ddexktuBHOro|CBOOOAHAS JHMIIEH3USA, THII
OHJIANH- B3aUMOJICCTBUS|(BU) JIMIICH3UU - HEUCKII.
MperoiaBaTens U CTyJIeHTa  [[IPaBo, CpOK neicTBus

JTUTICH3UH - 0€CCPOYHO.
4 |bpay3sep Chrome Cucrema nouckaCBOOOIHAS JIMIICH3US, THI]
nH(pOpMaIUU B CeTH|(BUI) JMIEH3UU - HEUCKI.
MHTEPHET [paso, CpOK neicTBus

TTUTIEH3UH - OECCPOYHO.

6. MatepuajbHO-TEXHUYECKOE o0ecnevYeHne U CIUTITUHbI

HaumenoBanue HaumenoBanue yueOHOi [lepeuenp HEOOXOAUMOTO O0OPYIOBAHUS U
BU/1a Y4eOHOM ayAUTOPHH, TEXHUYECKHUX CPEJCTB O0YUECHUS
paboThI CHeMaIN3UpOBaHHON
Ja00paTOpUn
Jlexuun VYuebHas ayuTopus 1Jis Crnenuanu3upoBanHass  y4yeOHas ~ meOelb,
NPOBEJCHNUS 3aHATHH TEXHHUYECKHE CPEJCTBAa OOYUCHHMS, CITy’Kallue
JIEKIIMOHHOTO THIIA Uil TpeACTaBieHUs y4yeOHOW uHpopManuu
Oonpiio  aymuropun  (MyJIbTUMEIUHHBIN
IPOEKTOp, KOMIIbIOTEp (HOYTOYK), SKpaH),
JIEMOHCTPAIIMOHHOE 00O0pyJ0BaHUE, Y4eOHO-
HarJsIHbIe TocoOus
JlaGopaTopubpie |YueOHas qabopaTopus Crnennann3upoBaHHOE nabopaTopHOe
paboThI IIPOrPaMMHOM MHKEHEPUH, obopynoBanue 1o mpodmio JgabopaTopun

ayna. B-608

MPOrpaMMHOM WH)XCHEPHH,
crienuanu3upoBanHas yyeOHas mebenb Ha 50

MOCaJOYHBIX  MECT, 24 KOMIblOTEpa ¢
BO3MOXKHOCTBIO BbIXOAa B WHTepHeT U
o0ecrieueHreM JOCTyTIa B DUOC,
TECXHUYCCKHEC cpeacTBa oOydeHus
(MyJTbTUMETUIHBIN MPOEKTOP,
MYyJIbTUMEIUIHAS IIOCKa, MOHOOJIOK),

HEOOXOAUMOE JIMIIEH3MOHHOE IPOrPaMMHOE
obecrieueHue

KomnberorepHsiii kiacc,
ayn. B-610

Cnenmanmu3upoBaHHas yueOHas MeOenb Ha 42
MOCaJI0YHBIX MecTa, 17 KOMIOBIOTEPOB C

BO3MOXXHOCTBIO BbIxoAa B HHTepHer wu
obecrnieueHreM J0CTyma B DUOC,
TEXHUYECKHE CpelcTBa o0Oy4deHus
(MyIbTUMEIUNUHBIM MPOEKTOp, DJKpaH I
MIPOCKTOPA, MOHOOJIOK), HE00X0auMOe
JMIIEH3MOHHOE NMPOrpaMMHOE obecrieueHne
VYuebnas maboparopust Crnenann3upoBaHHOE nabopaTopHOe

MH(POPMAIIMOHHOMN obopynoBanue 1o mpodmio JabopaTopun
0€301acHOCTH, nH(pOPMAITMOHHOMN 0€30macHOCTH,
ayn. B-615 CrelMaNIu3upoBaHHas yueOHas mebenb Ha 35
MOCaT0OYHBIX MECT, 15 KOMIBIOTEPOB C
BO3MOXKHOCTBIO BBIXO#a B MHTepHeT U
o0ecrieueHreM JOCTyTIa B DUOC,
TEXHUYECKHE CpelicTBa o0y4yeHHs
(MyJTbTUMETUHBIN MPOEKTOP,




MYyJIbTUMEIUIHAS IIOCKa, MOHOOJIOK),
HEOOXOAUMOE JIMIIEH3MOHHOE IPOrPaMMHOE
obecrieueHume

KomnberorepHsiii Kiacc,
ayn. B-617

Cnenunanmu3upoBaHHas yueOHas MeOenb Ha 24

MOoCaJiouHbIX MecTa, 21  KoMIbOTEp C
BO3MOKHOCTBIO BbIXOAa B MHTepHeT WU
obecrnieueHreM J0CTyma B DOUOC,

HEOOXOAUMOE JIMIIEH3MOHHOE IPOrPaMMHOE
obecrieueHue

KomnberorepHsiii kiacc,
ayn. B-619

Cnenunanmu3upoBaHHas yueOHass MeOenb Ha 26

MocajioyHbIX  MecT, 21  KoMmMmplOTep C
BO3MOXKHOCTBIO BbIXOAa B MHTepHeT WU
obecrnieueHreM J0CTyma B DOUOC,

HEOOXOAUMOE JIMIIEH3MOHHOE IPOrPaMMHOE
obecrieueHue

KomnberorepHsbiii kiacc,

Cnenunanu3upoBaHHas ydeOHass meOenb Ha 35

ayn. B-621 MOCaJI0YHBIX MecT, 13 KOMIBIOTEpOB C
BO3MOXXHOCTBIO BbIxoAa B HHTepHer wu
obecrnieueHreM J0CTyma B DOUOC,
TEXHUYECKHE CpelcTBa o0Oy4deHus
(MyIbTUMEIUNUHBIM NPOEKTOp, DJKpaH I
MIPOCKTOPA, MOHOOJIOK), HE00X0aMMOe
JTUIEH3MOHHOE IPOrpaMMHOE 00eCIICUCHHE

VYuebnas madoparopust Crnenann3upoBaHHOE nabopaTopHOe

PEUMHXUHUPUHTA U
yIpaBJIeHUsI OU3HEC-
poreccamy,

ayna. B-623

obopynoBanue 1o mpodmio JadopaTopun
pPEeMH)KMHUPUHTa W yIOpaBlieHus  Ou3Hec-
mpoleccamMy, CreNuaaIn3upoBaHHas ydeOHas
MeOens Ha 34 mocagouHeIX MecTta, 13
KOMITBIOTEPOB C BO3MOKHOCTBIO BBIXOJIa B
HNutepuer u obdecnieuenuem aocryna B OUOC,

TEXHUYECKHE cpeacTBa o0ydeHus
(MyJTbTUMETUIHBIN MPOEKTOP,
MYJIbTUMETUIHAS IIOCKa, MOHOOJIOK),

HEOOXOAUMOE JIMIIEH3MOHHOE IPOrPaMMHOE
obecrieueHue

KomnberorepHsiii kiacc,
B-600

Cnenunanmu3upoBaHHas yuyeOHas meOenb Ha 30
IMOCaJIOUYHBIX  MECT, 30  KOMIIBIOTEPOB,
KOMITBIOTEPOB C BO3MOXHOCTBIO BBIXO/Ja B
WutepHer u obecneuenueM aocryna B SUOC,

TEXHUYECKHE cpeacTsa o0Oy4deHus
(MynbTUMEIUUHBIN MPOEKTOP, HOYTOYK,
JKpaH), BHJICOKAMEPHI, HEO0OXOAMMOE

JMIIEH3MOHHOE NMPOrpaMMHOeE obecrieueHne

CamocTosTenpHast
pabora

KomnbroTepHsblii Ki1acc ¢
BO3MO>XHOCTBIO BBIXO/Ia B
HNHuTtepHet u obecrnieueHreM
nocrymna B DUOC

B-600

Cnenunanmu3upoBaHHas yuyeOHas meOenp Ha 30
IMOCaJIOUYHBIX  MECT, 30  KOMIIBIOTEPOB,
TEXHUYECKHUE CpeACTBa OOydeHUs (MyJIbTHUME-
IUHHBIA TPOEKTOP, KOMIBIOTEP (HOYTOYK),
9KpaH), BUJICOKaMephl, MPOrpaMMHOE
obecrnieueHue

YuranbHbIHA 3a71 OMOINOTEKH

CrneunanusupoBaHHasi Me0Oesb, KOMIbIOTEPHAs
TEXHHUKA C BOBMOXHOCTBHIO BbIXOJa B I/IHTepHeT
n obecneuennem noctyna B DMOC, skpaH,




MYJIbTUMEIUNHBIM IIPOEKTOp, INPOrPaMMHOE
obecnieyeHue

7. Oco0eHHOCTH OPraHN3alMU 00Pa30BaATEIbHOM JAeATeIbHOCTH IJIS JINIL €
OrPAHNYEHHBIMHU BO3MOKHOCTSMU 3I0POBbSI U MHBAJIU/IOB

JIviia ¢ orpaHMYEHHBIMU BO3MOXHOCTSIMU 370poBbsi (OB3) 1 MHBaIM b UMEIOT
BO3MOKHOCTh OECIPENITCTBEHHO MEPEMEIIAThC M3 OJIHOTO Yy4eOHO-JI1abopaTopHOro
KOpIlyca B JpYroil, MOAHATBCS Ha BCE ATAXU Y4eOHO-T1a0OpaTOPHBIX KOPITYCOB,
3aHUMAThC B YYEOHBIX W HHBIX TOMEMICHUSX C yY4eTOM OCOOEHHOCTEH
NICUXO(U3NIECKOTO PA3BUTHS U COCTOSTHUS 37TOPOBBSI.

st o6ydenust muir ¢ OB3 u MHBaIMAOB, MMEIOIIMX HAPYIICHHUS OMOPHO-
JIBUTATEIPHOTO armapara, 00ecleueHbl yCJIOBUsS OCCHPEISITCTBEHHOTO JIOCTYIa BO
BCe ydeOHbIe momenieHus. Mudopmarus o cnenuaibHbIX YCIOBUSAX, CO3IaHHBIX IS
obyuatoruxcsi ¢ OB3 u uHBaIMIOB, pa3MellleHa Ha CalTe YHHBEPCHUTETA
www//kgeu.ru. IMeercss BO3MOKHOCTh OKa3aHUS TEXHUYSCKOM ITOMOIIM aCCUCTEHTOM,
a TaKXe yCIIyT CypI0NepEeBOTYMKOB U TU(DIOCYpI0TIEPEBOIUHKOB.

Jist aganTanuu K BocnpusaTuio Juinamu ¢ OB3 u uHBanugaMu ¢ HapyleHHbIM
CIIyXOM CIIPaBOYHOI0, Y4Y€OHOro Marephajia MO AUCLUMIUIMHE O0eCreYyruBaIOTCs
CJIeIyIOINE YCIIOBUS:

- ISl Ty4lIeil OpUeHTallUU B ay IUTOPHUH, IPUMEHSIIOTCS CUTHAJIBI OMTOBEIICHUS
0 Hayajie M KOHIIC 3aHATHS (CJIOBO «3BOHOK)» IHUIIIETCS Ha JIOCKE);

- BHUMaHue CiabocCipIIanero oOyJaromerocss MPUBJIEKAeTCS IeJaroromMm
KECTOM (Ha TIJIeHO KIIAJETCS pyKa, OCYIIECTBIISACTCS HEPE3KOE MOXJIONBIBAHNUE);

- pasroBapuBas C OOy4YaroluMCs, TEJaroru4ecKuii pabOTHUK CMOTPHUT Ha
HEro, TOBOPHUT SICHO, KOPOTKUMH TPEIOKEHUIMH, OOecreunBasi BO3MOMXKHOCTH
YTEHUS TI0 TyOaMm.

KommeHncanusi 3aTpyHEHHII pPEUYEBOrO0 M HWHTEUICKTYaJTbHOTO Pa3BUTHS
ciaboCbIIanuX 00y4aromuxcs MPOBOIUTCS IMTyTEM:

- HCTIOJIL30BAHMSI CXEM, THarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MIPE3CHTAIUN C
TUIEPCCHIIKAMHA, KOMMEHTHPYIOITUMH OTICTbHBIC KOMIIOHCHTHI U300PaKCHHUS,

- pETYJSAPHOTO TPUMEHCHHS YIPAXHEHUH Ha TrpapuiyecKoe BBIICICHUE
CYIIECTBCHHBIX IPU3HAKOB MPEAMETOR U SIBJICHUH;

- o0ecnieyeHNsT BO3MOXKHOCTH JUIsl  OOyYaromierocs TIOJyYduTh aJIpPECHYI0
KOHCYJIBTAIIMIO TI0 3JICKTPOHHOU MTOYTE 110 MEPE HEOOXOIUMOCTH.

Jlis apanranuu K BocnpusaTuio auiamu ¢ OB3 u uHBanumaMu ¢ HapyeHUsIMU
3peHuUs CIIPaBOYHOTO, y4eOHOTO, MIPOCBETUTEIHCKOTO Martepuania,
PETYyCMOTPEHHOTO0 00pa30BaTEeIbHONW MPOrpaMMOi MO BhIOPAHHOMY HAIPABICHUIO
MOJTOTOBKH, 00ECIIEYMBAIOTCS CIICTYIONTUE YCIOBUS:

- BeJIeTCs ajanTtanusi opUIIMaIbHOTO caiiTa B ceTH MIHTEpHET ¢ ydeToM 0coObIX
NOTpeOHOCTEN MHBAJIMIOB 10 3pEHUI0, 00ECIIEYNBACTCA HAIMYME KPYTHOMPUGPTOBOM
CIpaBOYHOM MH(OPMAIIMU O PACTUCAHUU YUYEOHBIX 3aHITHIA;

- MeJaroruyeckuii  pabOTHUK, ero coOecenHUK (Ipu HEOOXOIUMOCTH),
PUCYTCTBYIOIINE HA 3aHATHH, MPEACTABISIIOTCS OOYUYaAIOMIUMCS, TP 3TOM KaXKIIbIi
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pa3 Ha3bIBAETCs TOT, K KOMY II€1arOTH4YECKUi pabOTHUK oOpalaercs;

- IEHCTBUS, JKECThI, NMEPEMEIIEHHUS MeNIaroruieckoro paboOTHHKA KOPOTKO U
SICHO KOMMEHTHPYIOTCS;

- meyaTHasi WHoOpMaIus MpeaocTaBisieTcs KpynHeM mmpuptom (oT 18
MYHKTOB), TOTAJIbHO O3BYyUHBACTCS;

- obecrieynBaeTCsl HEOOXOAUMBII YPOBEHb OCBEIIEHHOCTH ITOMEILIECHUH;

- IPEIOCTABISIETCS BO3MOXKHOCTh HMCHOJIb30BaTh KOMIIBIOTEPHl BO BpeMs
3aHSATUN U PABO 3aMMCH 00BICHEHUHN Ha AUKTO(OH (I10 KeTaHU0 00yJarouXCs).

dopMa 1poBenEHUA TEKyUIEd MW [OPOMEXKYTOYHOM  arTecTanuud Ui
obyuaromuxcs ¢ OB3 u uHBamuI0B onpeaensercs MneJIarorndieckuM paboTHUKOM B
COOTBETCTBUM ¢ y4eOHbIM miiaHoM. [Ipu HeoOxomumocTu oOyuvatomemycs ¢ OB3,
WHBAJIHMYy C YYETOM UX WHAMBHUIYAIbHBIX MCUXO(PHU3UIECKHX OCOOCHHOCTEH maeTcs
BO3MOYXHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTAllMI0 YCTHO, MMCbMEHHO Ha Oymare,
NUCBMEHHO Ha KOMIIBbIOTEPE, B (hOPME TECTUPOBAHUSA U T.II., JIMOO MPEAOCTABISACTCS
JIOTIOJIHUTEIBHOE BPEeMs JIJIsl IOJATOTOBKHU OTBETA.

8. MeToanyeckue pekOMeHAAIMM JJsl NMpenojaBaTesiedl M0 OpraHu3anun
BOCIIUTATEJbHOI PadoThl ¢ 00y4AIOIIUMMCS.

MeTtoauueckoe obecriedeHre nporecca BOCIUTaHUs 00y4YaloIUuXCsl BBICTYAeT
OIHUM U3 OmpeAensomux (aKTOpoB BBICOKOTO KadecTBa OOpa30OBaHMS.
[IpenogaBaTens By3a, IEMOHCTPUPYS BBICOKHM MpodeccHnoHaIn3M, 3PYAULIHIO,
YETKYIO IPAXXIAHCKYIO MMO3HUIIHIO, CAMOJANCIUILUIMHY, TBOPUYECKUH MTOAXO0/ B PELIEHUU
npodecCHOHANBHBIX 3a7la4, B XOJ€ 00pa3oBaTEIbHOrO MpoIecca CIOCOOCTBYET
(OopMHUPOBAHUIO TAPMOHUYHOMN JINYHOCTH.

[Ipn peanuzanuu AUCHUIUIMHBL [PENOJABaTelIb MOXET HCIOJIb30BaTh
CJIETYIOLME METO/Ibl BOCIUTATENbHON PaOOTHI:

- MeTolbl (hOPMUPOBAHMS CO3HAHUS JMYHOCTU (Oecena, AMCIYT, BHYLIEHUE,
UHCTPYKTaX, KOHTPOJIb, OOBSICHEHHE, MPUMEpP, CAMOKOHTPOJIb, PAacCKa3, COBET,
yoexaeHue u ap.);

- METOAbl OpraHU3ALMH JEATEIBHOCTH W (OPMHPOBAHUS OMNBITA MOBEACHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, NeAaroruieckoe TpeOOoBaHHE, MOpPYyUYEHHE,
IIpUYyYEHUE, CO3AAaHNE BOCIIUTHIBAIOIINX CUTYalUi, TPEHUHT, YIIPAXKHEHUE, U 1. );

- METOJbl MOTHBALUU AESITEILHOCTH M MOBeJAeHUS (0J00peHHe, MOOILIpEeHHE
COLIMAIIBHOM AaKTUBHOCTH, IMOPULAHUE, CO3JaHUE CUTyalull YyCIexa, CO3/1aHue
CUTYALMH JIJI1 SMOLIMOHAJIbHO-HPABCTBEHHBIX NIEPEKUBAHUM, CODEBHOBAHUE U . )

[Ipn peamu3anmu  JUCLUUILIMHBI  IIPENOAABATENb JOJDKEH  YYHUTHIBATh
CJIEIYIOIME HAIIPaBJICHUS BOCIIUTATENBHON JEATEIBHOCTH:

I'pasicoanckoe u nampuomuueckoe gocnumanue:

- popMupoBaHHE y OOYYAIOIIMXCS IEIOCTHOIO MHPOBO33PEHUS, POCCUICKON
UJICHTUYHOCTH, YBaKEHHUS K CBOEH CEMbE, OOLIECTBY, TOCYAAPCTBY, IPUHATHIM B CEMbE U
O0ILIECTBE JyXOBHO-HPABCTBEHHBIM M COLIMOKYJIBTYPHBIM LIEHHOCTSIM, K HALIMOHATIBHOMY,
KyJbTypHOMY W HCTOPHYECKOMY HACIEAWIO, (POPMUPOBAHUE CTPEMIICHHSI K €ro
COXPAHEHUIO U Pa3BUTHIO;

- popmupoBaHKe y 00yUJArONIUXCS aKTUBHOW TPAKIAHCKON MTO3MIIMN, OCHOBAaHHOMN



Ha TPaJMLIMOHHBIX KYyJIbTYPHBIX, JYXOBHBIX U HPABCTBEHHBIX LEHHOCTSIX POCCHICKOIO
oOImiecTBa, jisi TIOBBIIICHHS CIIOCOOHOCTH OTBETCTBEHHO pPEAIM30BBIBATH CBOH
KOHCTUTYIIMOHHBIC TIPaBa U 00s3aHHOCTH;

- pa3BUTHE TPABOBOU M MOJUTHUECKONU KYJIbTYPhI 00YJAIOIIUXCSI, PACIIUPEHUE
KOHCTPYKTHBHOTO Y4YacTHUs B NPUHATUM PELICHHWM, 3aTPAaruBalOUIMX MX NpaBa U
WHTEPECHI, B TOM YHUCJIC B PA3IUYHBIX (opMax camMOOpraHU3aIliH, CaMOYyIIPABICHHUS,
OOIIECTBEHHO-3HAYUMOM JIeITeTbHOCTH;

- bopMUpPOBAHUE MOTHBOB, HPABCTBEHHBIX M CMBICJIOBBIX YCTaHOBOK
JIUYHOCTH, MO3BOJISIIONIUX ~ MPOTUBOCTOATH  AKCTPEMU3MY, kceHohoouwu,
JACKPUMHUHALIMM TI0 COLIMAJIbHBIM, PEIUTHO3HBIM, PAacCOBBIM, HAIMOHAIBHBIM
MpU3HAKaM, MEXITHUYECKOW U MEXKKOH(ECCHOHAIBHOW HETEPHIUMOCTH, APYTUM
HETAaTUBHBIM COI[MAJIbHBIM SIBIICHUSIM.

/LlyxoeHo-npascmeennoe gocnumanue:

- BOCIIMTAaHHE YYBCTBA JOCTOMHCTBA, YECTU M YECTHOCTH, COBECTIMBOCTH,
YBAXXEHUSI K POAUTEIIAM, YUUTEISAM, JIFOJAAM CTApLIErO MOKOJICHHUS;

- dopMHpOBaHKE TPUHIMIIOB KOJUIEKTUBU3MA U  COJMJAPHOCTH, JyXa
MUJIOCEpJUSl U COCTPAJaHuUs, MPHUBBIUKK 3a00THTHCS O JIOJSAX, HAXOISAIIMXCS B
TPYAHOM )KU3HEHHOMN CUTYalUU;

- hopMHpOBaHKE COMUAAPHOCTH M YYBCTBA COIMAJILHOW OTBETCTBEHHOCTH IO
OTHOUIEHUIO K JIFOJAM C OTPAHWYEHHBIMU BO3MOXKHOCTSMH 310POBBs, IIPEOIJOJICHUE
MICUXOJIOTUYECKUX OapbepoB 110 OTHOIICHUIO K JIIOASM C OTrPaHUYCHHBIMU
BO3MOYKHOCTSIMU;

- bOpMHUPOBAHUE SMOIMOHATIBHO HACBIIIEHHOTO W JAYXOBHO BO3BBIIICHHOTO
OTHOIICHUSI K MUPY, CIIOCOOHOCTH M YMEHHUSI TIepeJiaBaTh JPYIHMM CBOM 3CTETUYECKUI
OTIBIT.

Kynvmypno-npoceemumensckoe socnumanue:

- opMHpOBaHKE ICTETUIECKON KapTHUHBI MUPA;

- bopMupoBaHue yBaxKeHUS K KYJIbTYPHBIM IIEHHOCTSIM POJIHOTO TOPOAa, Kpas,
CTpaHBI;

- MOBBIIIICHHE TIO3HABATEIBHOW AKTHUBHOCTH O0YYarOLITHXCSI.

Hayuno-obpaszosamenvhoe éocnumanue:

- popMupoBaHue y 00yUarommxcs Hay9HOTO MHPOBO33PCHUS;

- popMupOBaHUE YMEHHSI ITOJTy4aTh 3HAHHUS;

- popMHpOBaHNE HABBHIKOB aHAJIHM3a W CHHTE3a WHPOPMAIMU, B TOM YHCIE B
npodeccuoHanbHOM 00JIaCTH.
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OueHouHble  MmaTepuaidbl MO  JUCHUIUIMHE  «AJICOPUTMU3AIMS U
IPOrpaMMHUPOBAHKEY, TTPEIHAZHAYCHHBI /TSI OIICHUBAHUS PE3yJbTaTOB OOYYCHHS Ha
COOTBETCTBUE MHJIUKATOPAM JOCTHUKEHHS KOMIIECTCHIUMN.

OrneHrBaHue pe3yJbTaTOB OOY4YEHHUS IO AHWCIUIUIMHE OCYIIECTBISCTCS B
pamkax Tekymiero koutpoias (TK) u mpoMmexxyTouHO# arrecTanuu, IpOBOAUMBIX MO
oambHO-periTuHroBoit cucreme (bPC).

1.TexHosiornyeckasi kKapra
Cemectp 1

PeliTuHrOBLIE TTOKA3aTEIN

HanmenoBanme pasacia

DopMBbI U BUL
KOHTPOJIA
I Texymuii KOHTPOIB
JlonmonHUTEIbHEIE
6ammer x TK1
IT Texymmit KOHTPOIB
JlonmonHUTEIbHEIE
Gamnel kK TK2
III Texymuit KOHTPOIB
JlonmonHUTEIbHEIE
Oamnel k TK3
Hroro
ITpomexyTounas
aTTecTamus

Pasznen 1. «BBeaeHue B sI3bIK TK1
nporpammuposanus Python 15-

Ba3zoBbie THIILI JAHHBIX 15 | 0-15 30 15-30

Python, yucia»

Tect unu NMCbMEHHBIN OIPOC 7

3amuTa 1a6opaTopHOit paboThI 4

OTueT 1o caMOCTOSATENLHON
pabote

Paznen 2. «ba3oBble THIDBI TK1 15
nanueix Python, crpokn, 15 |0-15 30 15-30
CIIUCKH, CJIOBAPH»

Tect unu NMCbMEHHBIN OIPOC 7

3amuTa 1abopaTopHOit pabOThI 4

BrInonHeHre HHANBUIYATbHBIX
3amanuii (pedeparon)

Pazgen 3. «ba3oBble THIIBI TK2
naHHbIx Python, ¢gaiasl, )5.
KOPTEKH, MHOKECTBA. 25 |0-15 40 25-40
Co3nanue NpuJI0KeHUs1 HA
Python»

TecT mim NMUCHMEHHBIN ONPOC 7

3amuTa 1abopaTopHoil paboTh 4

OTYeT O CaMOCTOSTEIIHLHON 14
pabore

IIpome:xxyTouHasi aTTecTanMs oM

0-45
(3auer, 3x3ameH, KII, KP)




3aanue NpoMeKyTOYHON
aTTecTaluu

B mucemenHoii hopme 1o
omreram

Cemectp 2

HaumenoBanue pasnena

DopMBbI U BUL
KOHTPOJIS

PeliTnHrOBBIC TTOKA3aTEIH

I Tekymmii KOHTPOJIb

JlononHUTEIbHEIE
oamutel k TK1

II Texymumii KOHTPOIB

JlonmonHUTEIbHEIE
Oamnel k TK2

III Texymuit KOHTPOIB

JlononHUTEIbHEIE
Oamnel k TK3

HUroro

ITpomexyTounas
aTTecTaIus

Pa3nea 1. «ba3oBble
AJITOPUTMBI
NPOrpaMMHpPOBaHMS.
AJITOPUTMBI, NOBBIIAKOIIUE

3¢ GeKTHBHOCTH NPOrPAMMHOI0
KOI2»

TK3

15

15-
30

15-30

TecT i NMUCEMEHHBIN OMPOC

3amuTa 1abopaTopHOit paboOThI

OTueT 1o caMOCTOSATENLHON
pabote

Paznen 2. «lIpuemsl
CTPYKTYPHOIO
NPOrpaMMHUPOBAHUA»

TK3

15

0-15

15-
30

15-30

TecT mim NMUCHMEHHBIN ONPOC

3amuTa 1abopaTopHoil paboThI

BeimonHeHe HHIMBHIYJIbHBIX
3amanuii (pedeparon)

Pasnen 3. «Padora ¢
CHMMBOJILHBIMH 1
M0JIb30BaTeJIbCKHM U THIIAMH.
OcHoOBBI 00bEKTHO-
OPHEHTHPOBAHHOTO MOIX0/12»

TK4

25

0-15

25-
40

25-40

TecT i NMUCEMEHHBIN OMPOC

3amuTa 1abopaTopHoil paboThI

OTYeT O CaMOCTOSTEIIHLHON
pabote

IIpome:xxyTouHasi aTrecTanus
(3auer, a3x3amen, KII, KP)

oM

0-45

3agaHue NpoMexyTOUHOU
aTTecTaluu

0-15




B nucemenHnoit popme mo

omieram

0-30

2. OueHOYHBIEC MaTePUAJIbI TEKYLIET0 KOHTPOJISI M POMEKYTOYHOM aTTeCTALIMH
[Ikana oLeHKH pe3ybTaTOB 00YUYEHHUS 110 TUCHHUILIINHE:

YpoBeHb chopMUPOBAHHOCTH

HHJIWKaTOpa KOMICTCHIWH

N N Hwuxe N
Bricokuii | Cpennuit Huzknit
3amranu- CpPEAHETO
Koz Koz POBAHHBIE |67 85 10 100| ot 70 110 84 | 0T 55 710 69 | 0T 0 110 54
KOMIIe- WHIUKATOpa | pe3yJIbTaThl
TEHIMU  |KOMIIETEHIMH | OOy4YEHHMS 10 IlIxana oneHnBaHUA
VCIUILINHE HEY10B-
AucI YIOBJIET- YA
OTJIIMYHO XOopouro JICTBOPU-
BOPUTCIILHO
TCIBbHO
3a4TCHO HE 3a4TCHO
3HATh:
3HaeTr Bce | 3HaeT 3Haer He 3Haer
OCHOBHBIC | OCHOBHBIC | HEKOTOPBI | OCHOBHBIC
THIIOBBIC | TUIIOBBIE | € THIIOBBIC
QITOPUTM | QAITOPUTM | OCHOBHBIE | QITOPUTM
OcHOBHBIE
bl BI TUTIOBBIE | Bl
THITIOBBIC
pelieHusl | peuieHus | AITOPUTM | PEIICHHS
ANTOPUTMBI
CLIOHIS MPAKTUYEC | MPAKTUYEC | bl MpaKTH4e
p KUX 3a]a4 | KHX 3a7ad | peuieHus | CKHUX
MPAKTUIECKHIX
Ha Ha MpakTUYeC | 3a7a4  Ha
3ajad Ha 00paboTKy | 00paboTKy | KUXx 3amad | 00paboTK
OIIK-8 00paboTKy
pasIUyHBl | pa3JIMYHBI | Ha y
Criocoben Pa3IUYHBIX
X  THUNOB | X  THUHOB | 00pabOTKY | pa3InYHbBI
paspabartsl | O[TK-8.1 THIIOB
. uHpopmall | nHbOpMaLl | Pa3IUYHBl | X  THIIOB
BaTh C 6 uHpOpMaIU
I0COOCH Wy, HE | UM, MOXKET | X  THIOB | HHpOpPMa
AITOPUTM 6 (ducna,
- paspabateiB | JIOMYCKaeT | JOMYCTUTh | nH(pOpMaIl | IuH,
aTh POKH, OIIHOOK HECKOJIbKO | HH, JIOTTyCKae
porpamm MacCHBBI)
o QITOPUTMBI HErpyObIX | JIOMyCKaeT | T TpyObie
’ IS OIInOoK MHOTO OIIMOKHU
TIPUTO/THBI 5
e s peLeHus HEIPYyOBIX
01115 (0N
npakTHuec | MPAKTHUECK .
KOTO HUX 3a7a4 YMCTb.
€MOHCT eMoHcTp | Yactnuno | He moxer
MIpUMEHEH A p A p
upyer upyer JEMOHCTP | MPOJIEMOH
ui Pa3pabatriBa
3pabathIBaT | yMeHue yMeHUue upyer CTpPUpOBa
b QITOPUTMBI | pazpabaThl | pa3pabaThl | yMEHHE Th
pCIICHHUA BaTb BaTb pa3pabatbl | yMeHHE
IIPAKTUYECKUX | QJITOPUTM | QIITOPUTM | BaTh paspabar
3a7a4, B TOM | bl BI QITOPUTM | BIBATh
yucie  3ajad | pEUIeHUs | peuieHus: | bl AITOPUTM
IPUKIATHON MPaKTHYEC | MPAKTHUYEC | PEUICHUS | Bl
0671aCTH KHX 33J1a4, | KUX 33j]a4, | IPaKTU4eC | perIeHus
NeSTeabHOCTH. | B TOM | B TOM | KHX 3ajad4, | MpaKTH4e
qucie qucie B TOM | CKHX
3a/1a4 3a/1a4 YHUCIIe 3ajJa4, B




NPUKJIAAH | NPUKIAJH | 337134 TOM
on on NPUKIAJAH | YUCIIe
obnacTtu obnacTtu oi 3a1a4
NeSTeNIbHO | JeSTENIbHO | 00J1acTH MPUKIaIH
CTH, HE | CTH, JIeSITENBLHO | Of
JOMYCKAET | MOXET CTH, obnactu
o1nO0K JOMYCTUTh | JOMYCKaeT | AesTENbH

HECKOJIbKO | MHOTO 0CTH,
HErpyOBIX | HErpyOBIX | JOIyckae
OImuO0K 91115 (03 T TpyObIe
OIIMOKHU
BJIQJIETh:
Hemouctp | Jemonctp | Hactuuno | He moxker
upyer upyer JEMOHCTp | MIPOAEMOH
BJIQJICHUE | BIQJICHUE | UPYET CTpUpOBa
HaBbIKAMHU | HaBbIKAMHU | BJIaJICHUE | Thb
pa3paboTK | pa3pabOTK | HaBBIKAMU | BIIaJICHUE
" u|u U | pa3paboTK | HaBBIKaM
ONTHMHU3A | ONITHUMH3A | U u|u
HaBsikamu
Sotku p | WH 00701 onTHUMH3a | pa3padoT
paspa QITOPUTM | QITOPUTM | IIUU KU u
ONITUMHU3ALNH
OB OB QITOPUTM | ONITUMH3A
AJITOPUTMOB
pelleHus | pemieHust | OB U
pereHus
A—— MPaKTUYEC | MPAKTUYEC | PEIIEHUs | aJTOPUTM
sanad KHX 337134, | KUX 3a/a4, | IpakTU4ec | OB
HE JOMyCKaeT | KUX 3aJad, | pelieHus
JIOMyCKAeT | HECKOJBKO | AOMYCKAeT | MpaKTHU4e
OImuO0K HErpyOBIX | MHOTO CKHX
OImuO0K HErpyOBIX | 3a1ad,
OLIMO0K JIoIycKae
T TpyObIE
OIINOKHU
3HATB!
3HaeT Bce | 3HaeT 3HaeT He 3Hnaer
CHUHTAKCUY | OCHOBHBIE | HEKOTOPBI | OCHOBHBIE
ecKue CHHTaKCUY | € CHUHTaKCH
OcHoBHBIE KOHCTPYK | €CKue OCHOBHBIE | YECKHE

OIIK-8.2 CUHTAaKCUYECK | LIUU A3BbIKA | KOHCTPYK | CHHTAKCUY | KOHCTPYK

Criocoben | ue MpOrpaMM | LUK S3bIKA | €CKHE UH

pa3pabaThiB | KOHCTPYKLIUK | UPOBAaHUS | IPOrpaMM | KOHCTPYK | s3bIKa

aTh A3bIKa 00paboTK | UpPOBaHMA | IIMM A3BIKA | IPOTPAMM

KOMITBIOTEP | IPOrpamMMupo | U 00paboTK | IporpamMMm | UPOBAHUSA

HBIE BaHUs pasauyYHbl | U upoBaHus | 00OpaboTK

nporpamMMbl | 00paboTKu X  THUIOB | pa3lIM4YHbl | OOpabOTK | U

NPUTOJHBIE | Pa3IMUYHBIX uHpopmall | X  THUIOB | U pa3IHYHBI

TSt TUIIOB Ui, He | uH(pOpMAall | pa3IMYHBl | X  THUIIOB

MPAaKTUYECK | MHPOpMAIMK | JOMYCKAeT | UM, MOXET | X  THUIOB | HHpOpMa

oro (uucna, o1nO0K JOMYCTUTH | UH(OpMAIl | IIHH,

NPUMEHEHH | CTPOKH, HECKOJIBKO | UH, JIoIycKae

S MacCCHBBI) HErpyOBIX | MOTMyCKaeT | T rpyObie

omuO0K MHOT'O OIIMOKHU
HErpyObIX
OIMO0K
YMETh:

PaspabarsiBar | JeMoHcTp | JemMoHcTp | YactuuHo | He moxer




b IPUKJIAIHBIC | UPYET upyer JIEMOHCTP | MPOJIEMOH
KOMIIBIOTEPHBI | YMCHHE YMEHHUE upyer CTpUpOBa
€ mporpamMmbl | pa3pabatsl | pa3pabarbl | yMEeHUE Th
MIPUTOTHBIE BaTh BaTh pa3pabartbl | yMeHHE
TSt NPUKIAJAH | IPUKIAJH | BaTh paspabar
MIPAKTUYECKOT | bIC ble NPUKIATH | BIBATh
0 KOMIIBIOTE | KOMIIBIOTE | bIE NPUKJIIATH
MPUMEHCHHUS, | PHBIC pHBIC KOMIIBIOTE | bI€
B TOM YHCIIe MporpaMM | MPOTpaMM | PHBIE KOMITBIOT
3agaq BI Bl porpaMM | epHBIC
TIPUKJIATHOM MIPUTO/HBI | IPUTOAHBI | bI nmporpaMmm
obacTu e IS | € JUTSL | IPUTOJTHBI | BI
NESTeTBbHOCTH | MPAKTHUEC | MPAKTHUEC | € ISl | IPUTOH
KOTO KOTO MpaKTU4eC | ble IS
MPUMEHEH | MPUMEHEH | KOTO paKkTuye
Us, B TOM | U, B TOM | IPUMEHEH | CKOTO
quclie quclie us, B TOM | IPUMCHEH
3agaq 3a1aq qrcie usi, B TOM
NPUKJIANH | NPUKIAJH | 33134 quclie
on on NPUKIaAH | 3a7a4
oOacTu obiacTu on TIPUKITAH
NEeSTeNbHO | IESATENBHO | 00JIacTh oif
CTH,  HE | CTH, NesITeTIbHO | 00JacTu
JIOMYCKaeT | MOXKET CTH, JeSITEIIbH
omurooK JOMYCTUTh | JOMYCKaeT | OCTH,
HECKOJIbKO | MHOTO JoITycKae
HErpyOBIX | HETPYOBIX | T TpyObIe
oLIMO0K OIIMO0K OLIMOKHU
BJIAJICTh:
Hemonctp | demonctp | Hactnuno | He moxer
upyer upyer JEMOHCTp | MIPOACMOH
BIIQJICHUE | BIQJICHUE | UPYET CTpUpOBa
HABBIKAMU | HAaBBIKAMHU | BIQJICHHUE | Th
pa3paboTK | pa3pabOTK | HaBBIKAMH | BIAJCHHUE
u ulu U | pa3paboOTK | HaBBIKaM
ONTUMH3A | ONITUMU3A | U u|u
Hasbikamu
1105070 1105071 ONTUMHU3A | pa3padboT
pa3paboTKu 1
KOMITBIOTE | KOMITBIOTE | LUK KU u
ONITUMH3AIHA
PHBIX PHBIX KOMITBIOTE | OTITUMH3a
KOMITBIOTEPHBI
MpOrpaMM | MPOTPAMM | PHBIX UH
X MIpOrpamMm
MPUTOAHBI | IPUTOAHBI | IPOTPAMM | KOMITBIOT
MIPUTOIHBIX
i X TS | X IUISL | IPUTOIHBI | €PHBIX
MPAKTUYEC | MPAKTUYEC | X IUIS | IPOTPaMM
MPAKTHYECKOT
o KOTO KOTO NpaKkTU4eC | MPUTOIH
MPUMEHEH | MPUMEHEH | KOTO BIX IS
MPUMEHCHHS,
.| v, B | uf, B | IPUMECHEH | MPaKTHUYe
B IIPHUKJIQTHOM
chepe NPUKIAAH | IPUKIAJH | U, B | CKOTO
oii cdepe | oif cdepe | mpUKITATH | TPUMECHEH
JeSTEeTbHOCTH o
JeSITeNbHO | MEATENbHO | 0 cdepe | us, B
CTH,  HE | CTH, JeSITeTIbHO | IPUKIIAIH
JIOMYCKaeT | MOMYCKaeT | CTH, oif cdepe
omurooK HECKOJIBKO | JOMYCKAeT | JACSTEIbH
HErpyOBIX | MHOTO OCTH,
omnoOoK HEerpyObIX | Jommyckae
OIIMOOK T TpyOBIC




| o6k |

3. IlepeyeHb OLEHOYHBIX CPEICTB
Kpartkas xapakTepHCTHKa OILIEHOYHBIX CPEJCTB, UCIIOIb3YEMBIX MPU TEKYILEM
KOHTpPOJIE YCIEBAEMOCTH M MPOMEXKYTOUHOM arrecTaiui OO0y4aroumerocs Io

JACILUILIAHE:

Haumenosanue Ornucanue
OLICHOYHOT'O Kpatkas xapakTepucTKa OLEHOUYHOTO CPEACTBA OLICHOYHOT'O
cpeacTBa cpeacTBa

Cucrema CTaHIApTU3UPOBAHHBIX 3aJIaHHM, KOMILICKT
Tecr (Tecr) II03BOJISIIOIIIAS aBTOMAaTU3HPOBATh IpoLenypy .
o . TECTOBBIX 3aJaHUIA
M3MEpeHusl YPOBHs 3HAHUH M yMEeHHI o0yyaronierocs
KoncnektupoBanue| Kpatkoe TekcToBoe mpejacTaBienue nepepadorannon | [lepeuens
y4eOHOro uHpOopMaIuu pa3nennoB
MaTepuaia
[Tepeuens 3amanuit
. 1 BOTIPOCOB JISI
Beimonunenne  maboparopHoil  paboThl, 00paboTka P s
Otyer no . N 3aIUThI
. pe3yJIbTaTOB HWCHBITAHUM, M3MEPEHHI, SKCIIEPUMEHTA. .
nabopaTopHOU nabopaTopHOU
Odopmienue oT4Yera, 3aImTa pe3yIbTaTOB
pabote (OJIP) . paboThI, IepeYeHb
nabopaTopHO pabOTHI MO OTUYETY .
TpeOoBaHUH K
OTYETY
[Tepeuens 3amanuit
. 1 BOTIPOCOB JJISI
Breimonnenne  maGopatopHoil  paboThl, 00paboTKa P s
Otuer no . . 3aIUTHI
. pe3yIbTaTOB HWCHBITAHWA, M3MEPEHHI, SKCIIEPUMEHTA. .
nabopaTopHOI nabopaTopHOI
Odopmiienue OTYeTa, 3almTa pe3yIbTaToB
pabore (OJIP) . paboThI, IEpeUeHb
nabopaTopHoil pabOTHI 1O OTYETY 9
TpeboBaHUH K
OTYETY
. Kommekt
CpenctBo mpoBepKH YMEHUI MPUMEHATH MOTY4YCHHbBIE
KonTponbHas KOHTPOJIbHBIX
3HAHUS ISl PEIICHHsS 3a/1ad OMPENEICHHOTO THUMa II0 .
pabota (KaTP) 3a/1aHui Mo
TeMe WIN pa3aeny
BapHaHTaM

Kypcosoii npoekt
(KIT), xypcoas

Koneunslli npoaykT, mnoiayyaeMmblii B pe3yjbTare
IUTAaHU-POBAHNUS U BBIIIOJHEHUS KOMIUIEKCA Y4EOHBIX U
UCCIIENOBATENbCKUX 3afaHui. Ilo3Bonser oOLEHUTH
YMEHHUS o0yyaromuxcs CaMOCTOSITEIIBHO
KOHCTPYMPOBAaTh CBOM 3HAHUs B IPOLECCE DPEILICHUS
INPaKTUYECKUX 3aJad M IpoOeM, OPUEHTUPOBAThCA B

TeMbl TPOEKTOB

paGora (KP) UH(POPMALIMOHHOM  TPOCTPAHCTBE AU YpPOBEHb
c(hOpMHUPOBAHHOCTH AHAJINTHYECKHUX, HCCIIENIO-
BaTCJIbCKHUX HAaBBIKOB, HABBIKOB HpaKTI/I‘-IGCKOFO n
TBOP-YECKOTO0 MBINUICHHS. MOXET BBITIOJHATHCS B
VHIUBULY-AIIBHOM MOPSAAKE 15NN IpYIIION
00yJaronmxcst
4. IlepeyeHb KOHTPOJIBHBIX 33JJaHMH WJIH HMHbIe MaTepPHAJIbI,

HeoOXoaMMble [JI OLEHKH 3HAHWi, YMEHUIl M HABBIKOB, XapaKTepU3yIOLIMX




Tanbl GopMUPOBaAHMS KOMIIETEHIIUH B PoLiecce 0CBOEHUS TUCUMIINHBI

4.1 Jlns1 TeKyero KOHTpOoJIs

Ipumep 3a0anus Tecm (TK1):

Bonpoc

Bapuanmbz omeema

1. B wecmv koco Owvin Hazeau
a3viK Python

bpumanckozo komeduiinozo cepuana

Jlemaiowezo yupxa

Aemopa

3meu

2. Kaxoevl cunbHvle cmopoHbl
SA3bIKA nPOSPAMMUPOBAHUS
Python

Ilepenocumocmo kooda

Fonvwoe konuuecmeso BCNIPOEHHbIX oubuomex

Yumaemocmo Kooa

HHmeepauuu C BHEUWHUMU KOMNOHEHMAMU

3. Ymo npoucxodum, kozoa
3anycKaemcs UHmMepnpemamop

Ilpoepamma nepesooumcsi 8 baiim Koo

Obpabomka baiim-kK00a 8UPMYaibHOU MAUUHOU

Ilpoepamma nepegodumcsi 8 MAUUHHBIL KOO

Ilpoucxodum cunmaxcuieckuil aHaIu3 npocpamvmol

4. Obaacmu npumeHenust s3blKd
npozpammuposanus Python

Cucmemnoe npocpammuposanue

Web-cyenapuu

Tpunoocenus 6baz dannwix

Hpoepafwwupoeaﬂue HAYYHbIX U MamemamuiecKux BbIUUCTICHULL

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

ymo  Oydem  noayyeno Ha | [()
8bix00e

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

= 'Hello‘; print(S.rfind('l'), | 4

ymo  Oydem  NoOAyueHO 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), | Owubka
umo b6yoem noayueno 8 X (5,6)

8. B npoepamme | ‘0sa’
npucymcmeyem — uUHCmMpyKyus | ‘mpu’
D={1:"ooun’, 2:'06a’, 3:'mpu'}; | Owubra
print(D[2]), umo oyoem | ‘ooun’
HOYUEHO 8 UMoze

9. B npoepamme | 6
npucymemeyem uncmpyxkyus M | 2
=[[1,23],[456],[7,89]],|5
print(M[1][2]), umo 6ydem | 9
NOJYYEHO 8 Umoze

10. Kaxoco muna 6Oydem | int
obvexkm npu Oenenuu 08yx | float
yenvix yucen real




| long

Koncnexmuposanue yueonoco mamepuana (TK 2):

1. BBenenue B s13b1k TporpamMmupoBanusi Python bazoBbie THITBI TaHHBIX
Python, uuncna.

2. bazoBeie Tl 1aHHbIX Python, cTpoku, cCiMcku, cloBapHy.

3. bazoBeie Tl nanHbIX Python, dhaiisl, kKopTeku, MHOKECTBA.

Co3znanue npuioxenus Ha Python

llpumep 3a0anus « Omuem no nabopamopnoti pabome (OJIP)» (TK 3):

[Ipu olieHKe OTYETOB MO JTAOOPATOPHBIM PA0OTaM YUUTHIBAIOTCS CIAEAYIOIINE
KPUTEPHH:

1. 3HaHuE TEOPETUYECKOTO MaTepHralia

2. BelnoJsiHeHnEe caMOCTOSITEILHEIX 3aJaHUN

3. OTBETHI HAa BOIIPOCHI

4. OTyeT 0 BBINOJIHEHHOM paboTe

5. BeImmostHeHHE JOMAINIHETO 3aIaHUS

KputepusiMu O1IEHKH BBITIOJIHEHUS 3a1aHUsl, COTJIACHO JOCTUTHYTOTO YPOBHS,
SIBJISIFOTCSL:

Bpicokuii  ypoBeHb. 3HaHHMS TEOPETHUYECKOIO MaTepuana, MPaBUIIbHO
BBITIOJTHEHBI BCE 3aJIaHUSl B COOTBETCTBUU C TPEeOOBAHUSIMU, TOJIHBIE OTBETHI Ha
BOIPOCHI, MPABUJILHO BHITIOJTHEHBI JOMAIIHUE 33/IaHHs, CBOCBPEMEHHO MIPEA0CTABICH
OTYET O BBINOJHEHUH PabOTHI - 4 Oaa.

Cpennuii ypoBeHb TeOpeTHUECKHII MaTepuas 3HAET, MPABUIBHO BBIMOJIHEHBI
BCE€ 3a/laHus1, OTBETHI Ha BOMPOCHI HE MOJIHbIE, IOMAIIIHUE 3aJaHus BBITIOJIHEHBI HE B
MOJIHOM O00OBeMe, TPENOCTaBIEH OTYET O BBIMNOJIHEHUH paboThl, JUOO B cllydae
HECBOEBPEMEHHOIO0 NPEAOCTABICHUS OTYETa WIM C HAJIWYMEM HECYUIECTBEHHBIX
OIMOOK B BBHITTOJIHEHUH JIA0OPATOPHBIX 3a7aHusIX - 3 Oaria

Hwxe cpennero ypoBeHb. BrimonHeHo He Bce, HO Oonee 50% 3amanuit
JabopaTopHOil paboTHI, JOMAlTHEE 3aJaHUE HE BBINOIHEHBI, HECBOEBPEMEHHO
MIPEIOCTABIIEH OTUYET O BBHIITOJHEHUH Pa0OTHI - 2 Oaiia.

Hwuskuit ypoeHb. Bwimonmneno wmenee 50% mabopaTopHoii palOThI, HE
BBITIOJTHEHO JIOMAIIIHEE 3aJ]JaHUEe, OTYET O BBHIMOJHEHUH pabOThl HE MPEIOCTaBICH— |
oan

KonnuectBo 6amnoB 3a Otué€r mo nabopatopHOi pabore: MuHUMYyM — 1 0.
KomugectBo 6ammoB 3a OT4€T 1o y1aboparopHoil padoTe (C ydgeroM ko3dduimenrta
CJIO’KHOCTH): MakCcUMyM — 4 0.

Ilpumep 3a0anuii konmpoavHot pabomoul. Komniekm KoOHMpoabHbIX 3a0aHull
no eapuanmam u memam (TK 4):
Komruiekt 3agau. Bapuanr 1.
1. HanummTe nporpaMmy JijIsl BBOJa IECTHAAIIATEPUYHOTO YHCIIA U BBIBOJIA €TO B
JECATUYHOM cUCTEME.



JlokaTop OpHMEHTUpPOBaH Ha OJHY M3 CTOpOoH cBera («C» — cesep, «3» —
3aman, «lO» — ror, «B» — BOCTOK) U MOXXET NPUHUMATh TpU IUPPOBBIE
KOMaH/Ipl MOBOpOTa: 1 — MOBOpPOT HaneBo, —1 — MOBOpPOT Hampaso, 2 —

noBopoT Ha 180°. /Tan cumBos C — HCXO/IHAsE OpUEHTALMsS JIOKAaTOpa U LENbIe
yucna N1 u N2 — 51Be nocinaHHble KOMaH/Ibl. BBIBECTH OpUEHTALMIO JIOKAaTOpa
IIOCJIE BBIITOJIHEHHSI 3TUX KOMaH/.

. Jansl niensie uncia K, N, a taxxe K HabopoB menbix yrcen mo N 3J1eMEeHTOB B

KaxJ0M Habope. [l kaxx1oro Habopa BHIBECTH HOMEP €ro MEPBOT0 JIEMEHTAa,
paBHoOrO 2, iy yucio 0, ecau B JaHHOM Ha0Ope HET JBOEK.

Han crnucok pasmepa N (N — yetHoe yucio). [loMeHsATh MecTaMu MEPBYIO U
BTOPYIO TIOJIOBUHBI CITUCKA.

. JIaH UEeMOYUCICHHBIN cIMCOK pa3zmepa N. YIaIuTh U3 CIHUCKA BCE BJIEMEHTHI,

BCTPEUAOIIMECS POBHO [1BA pa3a, U BBIBECTH Pa3MEp MOJYYEHHOI'O CIIHCKA U
€ro COIAEPKUMOE.

Hana matpuna pazmepa M x N. IlomeHsSTh MecTaMu CTOJIOIBI, COAEPIKAIIIE
MUHHMAaJIbHBII U MAKCUMAJIbHBIA 3JIEMEHTHI MATPULIBI.

Jana matpuna pazmepa M x N u nienoe uncio K (1 <K < M). Ilepen crpoxoii
MaTpuILbl ¢ HOMEpOM K BCTaBUTH CTPOKY U3 HYJIEH.

. Jlana ctpoka, coxmepkaiasi mojaHoe ums ¢aiiaa, TO €CTh UMS JUCKA, CIHCOK

KaTajaoros (IyTk), COOCTBEHHO UM U paciiupeHue. BeIieauTs u3 3Toi CTpOKU
ums (aitna (6e3 pacmmpeHus).

JaHa ctpoka, comepxkaiiasi nmojaHoe ums (aiina, ToO €CTh UMS JIUCKA, CIHUCOK
KaTaJoroB (IyTk), COOCTBEHHO UMS M paclIMpeHue. BeineauTs U3 3T0i CTpOKU
pacmpenne (aitna (6€3 mpeamecTBYOmend TOUKH ).

Komrutekt 3agau. Bapuant 2.

1.

2.

Hanummre nporpamMmy, KOTOpo€ MEPEBOAUT JAHHOE HATYpaJIbHOE YMCIIO B P-
pUYHYIO cUcTeMy cuucienus (p=2, 3,4, 5, ..., 9).

Hano nenoe uucino B auanazone 100-999. BriBecTn cTpOKy-ONMCaHUE JAHHOTO
yucna, Hanpumep: 256 — «IBECTH MATHACCAT WIECTh», 814 — «BOCEMBCOT
YEThIPHAAATHY.

. ,)_—[aHO oejIoc 4Yuciio N, a takke K Ha60p0B HCHYJICBBIX HCJIbIX YHCCII.

ITpu3HakoM 3aBepieHHUs] Kaxaoro Habopa siiserca uucio 0. s kaxmoro
Habopa BBIBECTH KOJMYECTBO €ro 3JIEMEHTOB. BriBecTn Takxke oO1ee
KOJIMYECTBO JIEMEHTOB BO BCEX HAOOpax.

JlaH wmenouucieHHbld Crucok pasMepa N. Haktu wmakcumanbHOE
KOJIMYECTBO €r0 OJJMHAKOBBIX 3JIEMEHTOB.

. JaHn nenoyuciieHHbId COUCOK pasmepa N. YaanuTh W3 CHOUCKA BCe

OJINHAKOBBIE 3JIEMEHTBI, OCTABUB UX MOCIIECTHUE BXOKICHUS.

Jana marpuna pazmepa M x N. [lomeHsITp MeCTaMH CTPOKH, COJEpIKAIINE
MUHHUMAJIbHBIA U MAaKCUMAJIbHBIA 3JIEMEHTBI MATPUIIBI.

Hana matpuna pazmepa M X N. YmopsmoyuTh €€ CTPOKH TakK, 4TOOBI HX
HIEPBbIE AJIEMEHTHI 00pPa30BBIBAIA BO3PACTAIOIIYIO MOCIEI0BATEIbHOCTD.



8.

9.

Jlana cTpoka, cojepykaiias MmoyiHoe ums (¢aina. Beiienutrs U3 3TOM CTPOKHU
Ha3BaHHUE NEepBOro karajora (06e3 cumBoioB «\»). Eciu ¢aitn comepxurcs B
KOPHEBOM KaTajore, TO BBIBECTH CUMBOJI «\.

Jlana cTpoka-mpeyIo’)KeHHe Ha PYCCKOM s3bIKe. 3armudpoBaTh €€, BHIOTHUB
IUKIMYECKYI0 3aMEHY Ka)KoW OYKBBI Ha CIEIYIOUIYIO 3a HEel B andaBuTe U
COXpaHUB IPHU ATOM peructp OykB («A» nepeiiner B «by», «a» — B «O», «b» —
B «B», «1» — B «a» u T. 1.). bykBy «&» B andaBute HE yUHUTHIBATH («e»
JOJKHA TIEPEXOAUTH B «K»). 3HAKU MPENUHAHUA U TPOOEIIbl HE U3MEHSTh.

Komnnekr 3agau. Bapuant 3.

l.

JlHu Hemenu mpoHyMEpOBaHbI CIEAYIOMMM 00pa3oM: 1 — MoHenenbHUK, 2 —
BTOPHUK, ..., 6 — cy66oTa, 7 — BockpeceHwe. [laHo nemnoe uncio K, nexaree
B Auanaszone 1-365. Onpenenuts HOMep aHS Hexenu st K-ro nHs roxa, eciou
U3BECTHO, YTO B 3TOM Tofy | ssHBapsi ObLJIO BTOPHUKOM.

B BoctouHOM KaneHnape npuHAT 60-J€THUN LUKI, COCTOSIIMN U3 12-1eTHUX
MOAIMKIIOB, 0003HAYaEMbIX HAa3BAHUSIMU 1IBETA: 3€JICHBINA, KPACHBIN, KEITHIMU,
Oenblii U 4yepHbIM. B KaxI0M MOAIMKIE TOAbl HOCAT HAa3BaHUS KUBOTHBIX:
KpBICHI, KOPOBBI, TWUTrpa, 3aillla, JpaKkoHa, 3MEH, JIOIIAJW, OBIIbI, OOE3bSHBI,
KypHlibl, cO0aKu U CBUHBH. [0 HOMEpY roja onpeaeuTh €ro Ha3BaHue, eCiu
1984 rox — Hayvamo HUKIA: «rOJ 3€JIEHON KPBICHD).

Hano uenoe uncno K, a Takxe K HaOOpoB HEHYNEBBIX HeENbIX yucen. Kaxplii
HA0Op COJEPKUT HE MEHEe JBYX JJIEMEHTOB, MPU3HAKOM €ro 3aBepIICHUs
apisiercss unciio 0. s xaxxgoro Habopa BBIMOIHUTH CIEAYIONIEE JEHCTBHE:
€CJIM DJIEMEHThI Habopa BO3pacTaroT, TO BBIBECTH 1; €Clu 3JIeMEHThl Habopa
yOBIBAIOT, TO BBIBECTH —l; €cCliM 3JeMEHThl Habopa HE BO3pAaCTAlOT U HE
yOBIBaIOT, TO BbIBeCTH ().

Han criucok A paszmepa N u 1ienoe yucio K (1 <K <4, K <N). OcyiiecTBUThH
UKJIMYECKUIA CIIBUT 3JIEMEHTOB crucka BrpaBo Ha K mo3unuit (mpu 3tom Al
nepeiiner B AK+1, A2 — B AK+2, ..., AN — B AK). [onyckaercs
UCIIOJIb30BaTh BCIIOMOTATENbHBIN CIIUCOK U3 4 3JIEMEHTOB.

. an cnucok pasmepa N. BCTaBuTh 3JIEMEHT C HYyJIEBBIM 3HAYEHHEM IEPE]

MHHHMMAJIbHBIM U IIOCJIE MAaKCUMAJIbHOIO 2JIEMEHTA CIIUCKA.

Jlana nenouncinenHas marpuia pasmepa M x N. Haiitu Homep nocnenseit us ee
CTPOK, COAEPKANX TOJIBKO YETHBIE YuCa. ECIM TakuX CTPOK HET, TO BBIBECTH
0.

Jlana uenounciennas marpuua pazmepa M x N. HallTu KOJIMYECTBO €€ CTPOK,
BCE DJIEMEHTBI KOTOPBIX Pa3JIMYHBI.

Jlana ctpoka-npeioxkeHue Ha pycckoMm s3pike W ymcio K (0 < K < 10).
3amudpoBaTth CTPOKY, BBIMOJHUB LHMKIMYECKYI0 3aMEHY KaKIOoW OyKBbI Ha
OYKBY TOT'0 € PEerucrpa, paclojiokeHHyto B ajdasure Ha K- mo3unmu nocine
mdpyemoii OykBbl (Harpumep, i K = 2 «A» nepeiiner B «By», «a» — B «B»,
«b» — B «I'», «s1» — B «O» u T. 1.). BykBy «&» B andaBuTe HE yUUTHIBATD,
3HAKU IPENUHAHUSA U IPOOENBI HE U3MEHSITh.



9.

JlaHo 3ammdpoBaHHOE MPEIJIOKEHNE Ha PYCCKOM S3bIKe (Croco0 mudpoBaHUs
onMcaH B MpenplaynmieM 3agaHun) U koaoBoe cMmemeHue K (0 < K < 10).
Pacumdposats npeaioxeHue.

Kommuiekt 3amgau. Bapuant 4.

1.

JlaH HOMep HeKOTOoporo roja (Lejaoe MOJIOKUTEIbHOE 4ucio). OnpeaenuThb
COOTBETCTBYIOIIMA €EMY HOMEDP CTOJIETHS, YUUTHIBAS, YTO, K IPUMEPY, HAYATIOM
20 cronerus 6vu1 1901 ros.

Jlan HOMEp roja (MOJOXKHUTEIbHOE Iesioe 4ucio). OnpeneauTs KOJUYECTBO
JHEW B 9TOM TOJly, YUYUTBIBAsl, YTO OOBIYHBIM roj HacuMThIBaeT 365 aHEH, a
BHUCOKOCHBIM — 366 nHell. BUCOKOCHBIM cuMTaeTCs I'ojl, Ae/suiicsa Ha 4, 3a
HCKJIIOUEHUEM TE€X TroJI0B, KoTopbie nendarcs Ha 100 m He nensarcs Ha 400
(manpumep, roasl 300, 1300 u 1900 He sBiAOTCS BUCOKOCHBIMH, a 1200 u
2000 — sBIAIOTCA).

Hano menoe yucino N (> 2) u Habop u3 N BemecTBeHHBIX yucen. Habop
HA3bIBACTCS NUTO0OPA3HLIM, €CIU KAXKIBIM €ro BHYTPEHHUN 3JIEMEHT 100
OompInie, TMO0 MEHBIIIE 000UX CBOMX COCENEH (TO €CTh SIBISETCS «3yOIom»).
Ecnu nannbiii Habop sBisieTcs: muiiooOpa3HbM, TO BbiBecTd (); B MPOTUBHOM
CJIy4yae BBIBECTH HOMED MEPBOTO AIIEMEHTA, HE SBIISIOMIETOCS 3yOI[OM.

JlaH LenO4YUCIEHHBI CIMCOK pa3Mepa N. YanuTh U3 CIIUCKA BCE DJIEMEHTHI,
BCTPEYAIOLIMECI MEHEE TPEX Pa3, U BBIBECTU Pa3MEP IMOJYYEHHOIO CIUCKA U
€ro COJICPKUMOE.

. Hlan cnucok pasmepa N. IlpoayOnupoBath B HEM DJJIEMEHTHI C YETHBIMU

HOMeEpamH (2, 4, ...). YCIOBHBII oriepaTop HE UCIOJIb30BATh.

Hana kBagpartHas Marpuua nopsaka M. OOHyNIUTh 3J€MEHThl MaTPUIbL,
JIeXKAINE HUKE TTIABHOM JUAroHaliv. Y CJIOBHBIM ONEpaTOp HE UCIOIb30BATh.
Jana xBanpatHas Marpuna A mnopsaka M. IloBepHyts ee Ha yrom 90° B
IIOJIOXKUTEIBHOM HAMpPAaBJICHUH, TO €CTh IPOTUB YAaCOBOM CTPENKHU (IIPH 3TOM
anemeHT Al,l1 mepetiner B AM,1, snementr AM,1 — B AMM wu 1. 1.).
BcnomorarenbHy0 MaTpuily HE HCHOJb30BAaTh.

. Jlana ctpoxka, coznepxaiiiast JJaTMHCKUE OYKBBI U CKOOKH Tpex BUAOB: «()», «[]»,

«{}». Eciiu ckoOku paccTaBiieHbl IPaBUIIBHO (TO €CTh KaXKJ10M OTKpbIBAOILEH
COOTBETCTBYET 3aKphIBarollasi ckoOKa TOro ke BUAa), TO BeiBecTH yuciio 0. B
IIPOTUBHOM CJIy4ae BBIBECTH WJIM HOMEp IO3ULHUH, B KOTOPOH PAaCHOJIOKEHA
nepBasi ommOouYHash CKOOKa, WJIM, €CJIM 3aKpbIBAIOLIMX CKOOOK HE XBarTaer,
gucio —1.

Jlana ctpoka, coaepykaiias mojgHoe uMs (aitna. BeiienuTs U3 3TOM CTPOKH

Ha3BaHWE TMepBoro karamora (0e3 cuMBONOB «\»). Ecnmu daiin comepxurcs B
KOPHEBOM KaTajiore, TO BBIBECTH CHMBOJT «\».

Koncnexmuposanue yueobnoco mamepuana (TKS5):

1.  ba3oBble alrOpUTMBI MPOTPAMMHUPOBAHUS. AJTOPUTMBI, TTOBBIIIAOIINE
3(PEeKTUBHOCTH MPOTPAMMHOI0 KOJIa.

2. Ilpuemsl CTPYKTypHOTO MPOTPAMMHUPOBAHUS

3. Pabora ¢ CUMBOJIBHBIMM W TOJB30BATEILCKUM M THHAMU. OCHOBBI

00BbEKTHO-OPUEHTUPOBAHHOTO MOIX0/1A.



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

[Ipu orieHKe OTYETOB MO TAOOPATOPHBIM PadOTaM YUUTHIBAIOTCS CIEAYIOIIHE
KpUTEPUH:

1. 3HaHuE TEOPETUYECKOTO MaTepHralla

2. BelnosiHeHnEe caMOCTOSITEIILHBIX 3aTaHUN

3. OTBeTHI Ha BOIIPOCHI

4. Otuer o BBINOIHEHHOU padoTe

5. BeimosiHeHHe JOMAIIHEro 3aJaHus

KpurepusmMu o1ieHKH BBITIOJTHEHHS 3aJaHUs, COTIIACHO JOCTUTHYTOTO YPOBHS,
SIBJISTFOTCSI:

Bpicokuii  ypoBeHb. 3HaHHMS TEOPETHMYECKOIO MaTepuana, MPaBUIIBHO
BEITIOJTHGHBI BCE 3aJaHUS B COOTBETCTBHM C TPEOOBAHMSIMH, IOJIHBIE OTBETHI Ha
BOIIPOCHI, PABWJIHLHO BBITIOJTHEHBI JOMAIIHUE 3aaHus, CBOEBPEMEHHO MPEIOCTaBICH
OTYET O BBIIIOJTHEHUH paboTHI - 4 Oaia.

Cpennuii ypoBeHb TeopeTHUEeCKHil MaTepuas 3HAET, MPABUJIBHO BBITIOJIHEHBI
BCE 3aJlaHUs, OTBETHI HA BOMPOCHI HE MOJHBIC, JOMAIIIHUE 33/laHUS BHITIOJIHEHBI HE B
MOJIHOM 00OBEeMe, TPENOCTaBIEH OTYET O BBINNOJIHEHUH paboThl, JUOO B cCllydae
HECBOEBPEMEHHOTO TMPEJOCTABICHUS OTYETa WM C HAJIMYUEeM HECYIECTBEHHBIX
OIIMOOK B BHITIOJIHEHUH JTAOOPATOPHBIX 3a/IaHMsIX - 3 Oasuia

Hwxe cpemnero ypoBeHb. BrimonHeHo He Bce, HO Oonee 50% 3amaHuit
JabopatopHoil paboOThI, JOMAIlIHEE 3aJ]aHHE€ HE BBINOJHEHbI, HECBOEBPEMEHHO
IPEIOCTABIIEH OTUYET O BBIITOJIHEHUH padOTHI - 2 Oaia.

Huskuit ypoBenb. Brimonneno wmenee 50% nabopaTopHoil palOOThI, HE
BBITIOJTHCHO JIOMAIITHEE 3aJ]laHre, OTYET O BBITTOJIHCHUH Pa0OTHI HE MpeaocTaBicH— |
oan

KonuyectBo GainoB 3a OTué€T mo nmabopaTopHoit pabore: MuHUMYyM — 1 O.
KonuyectBo 6ainoB 3a OT4€T 1o s1aboparopHoii padoTe (Cc yueroM koddduimenrta
CJIO’)KHOCTH ): MaKCUMyM — 4 0.

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

1. /lama npeucrtBuTENbHAs KBagpaTHas Marpuua nopsaka 2n. Ilomyuuts
HOBYIO MaTpHIly, TIEpecTaBisisi ee OJOKH pa3MepoM n X n: a) KpecT-HakpecT; 0) mo
YacOBOM CTpenKe (JEBbI BEPXHHUI OJIOK CTAHOBUTCS MPABbIM BEPXHUM, IPaBbII
BEPXHUI — TPaBbIM HIDKHUM U T.11.).

2. CocraBUTh HOpPOrpaMMmy, KOTOpas 3alojHSAET KBaJAPATHYIO MAaTpPHUILY
NOpsJIKa 1 YUCIaMH, 3alaHHbIMU PyHKIMen F(n), 3amuceiBas uX B HEe «I10 CIIUPATIN)
a) TO 4YacoBOH cTpenke, 0) MPOTHB YacoBOW cTpeiku. Pa3paboTaTh MPOEKT is
ciyyast, koraa F(N) MmoxeT 6bITh pa3Hoii (PyHKIHS, KaK TapaMeTp).

Hanpumep, s n=5 u F(n)=n? nmoayuaem cieayromme MaTpHIbL:

a) 1 2 3 4 5 0) 1 l6 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.  JlaH ogHOMEpHBIN 1IeTOYUCIICHHBIN MaccuB pasmepa N. Pa3paborars He

MEHee JBYX Crnoco0oB mudpoBaHus/aemupoBaHusi 3JIEMEHTOB MacCHuBa C

0 N
EENERVS I O

pUMEHEHUEM TOOUTOBBIX ONEpaIIHii.

4.  Jlanma BemecTtBeHHas matpunia pasmepoMm (N x M). IlepectaBnss ee
CTPOKHU U CTOJIOIBI, JOOUTHCS TOTO, UTOOBI HAMOOJIBIIUM AJIEMEHT (MU OJWH U3 HUX)
OKa3aJICsl B IEBOM BEPXHEM YIIIy.

5. PazpabotaTh NpoeKT, KOTOPHIM 0OecreYrMBaeT BBLIMIOJHEHUE OIEpaIIHii
CJIOKEHUS, BBIYMTAHUS W YMHOXXEHHS HaJ MaTpUllaMu LenblX 4Yucen. Bridop
BBINIOJIHAEMOM OIepalid OCYIIECTBISIET ToJib3oBaTenb. i  apudmeTndeckux
omnepanui HaJl MaTpULAMH UCIIOJIb30BATh EPETPY3KY ONEPATOPOB.

6. N3 maccuBa ynamuTh CamMylo UIMHHYHO LEMOYKY YETHBIX 3JIEMEHTOB.
[Tpumep, u3 maccuBa A[8]: 4 1 42 1 2 4 6 noykeH noayyuTbest MmaccuB A[5]: 4 14 2
1 (camas jayMHHAs IEMOYKAa YETHBIX YHCEN BKIIFOYAET 2JIEMEHTHI ¢ 6 mo 8: 2 4 6).
[IpoBepuTh MOTHOTY HPOrpamMMbl Ha JJIMHHBIX MAacCHMBaX C OOJBIIMM HaObOpOM
MOCJIEIOBATEIBHOCTEH 1IENbIX uuced. PaccMoTperh cuTyanuio, Korja MoJ00HbBIX
LEMIOYEK HET.

7. W3 MaccuBa A yaanuTh TE€ AIEMEHTHI, KOTOPbIE BCTPEYAKOTCS U B MACCUBE
A v B MmaccuBe B 1o kpaitneit Mmepe no 2 paza. [Ipumep, maccuB A[8]: 33452359,
maccuB B[7]: 1 23 4 5 2 5. Ilo 2 paza B 000MX MaccHBax BCTPEUAETCS TOJIHKO
3JIEMEHT, paBHbIN 5. MaccuB A niocine yaaneHust npumet Bua: A[6]: 33423 09.

8. N3 maccuBa A ynanuTh Te€ IENOYKH YETHBIX JIEMEHTOB, B KOTOPHIX €CTh
XOTs1 Obl OJIUH 3JeMeHT W3 MmaccuBa B. IIpumep, maccuB A[9]: 324523265,
MaccuB B[6]: 1347 8 9. Maccus 4 nocne ynanenaus npumet Bua: A[7]:3523265.

9. MaccuBsl 4 U B nipeacTaBiisitoT coO0M JBa YMCIOBBIX MHOKECTBA U3 1 U
m DJIEMEHTOB, COOTBETCTBEHHO. Pa3paboTaTh mporpamMmbl IS TMOJy4YCHUS
00bEeIMHEHUS, TIEPECEUCHUS U Pa3HOCTH YKa3aHHBIX MHOXKECTB.

10. MaccuB A mnpencrasiger coO0d Marpuily Ko3()PHUIIMEHTOB JUHEHHOTO
ypaBHEHHS n-To mopsnaka. Pa3zpaboTaTe mporpamMmy sl HAXOXICHUS PEIICHUs
cucteMbl Metosiamu ['aycca u Kpamepa.

11. MaccuB A npencrasiger coO0l Marpuiy Ko3()QHUIIMEHTOB JIUHEHHOTO
ypaBHEHHUSI n-To Topsiika. Pa3paGoTtaTe mporpamMmy i HaXOXKIEHUsI PEIICHUs

CHUCTEMBbI METOJIaMH 3ei1eJI1 U METOJIOM OOPATHOM MaTPUIIbI.

12.  Tloctpoutsh GyHKIMOHANBHYIO Matpuily F(X,y) = vx +3fy —%B n

A

X" +y

TOYKaX JJIsl TIOOOTO 3aJaHHOTO JuanaszoHa X, y. Haltu koopauHaThl (Xmin, Ymin) (Xmax
Vmax) JIKCTPEMAIBHBIX TOYEK (YHKIMHM, €CIH TaKMX TOYEK HECKOJIbKO YyKa3aTh



KOOPJIMHATHI BCEX TOYEK.

13. Hau daiin, comepxamuid TEKCT Ha pycckoMm s3bike. I[loacumTaTh
KOJIMYECTBO CJIOB, HAYMHAIOIIMUXCS U 3aKAHUMBAIOUIMXCS HA OJHY U Ty k€ OYKBY H
BBIJATh 3TU OYKBBI C YKa3aHUEM COOTBETCTBYIOLIETO KOJIMYECTBA CJIOB.

14. Hamucate mnporpamMmmy, KOTOpas MO3BOJIIET 3amMpoBbIBaTH U
pacii@poBbIBaTh COOOIIEHUE C MOMOIIBI0 «IMdpa MEPECTaHOBKUY). DTOT MU
MEHSET MecTaMH JBe cocenue OykBbl. [IpoymaTh BapuaHT mM(ppOBKH, €CIU YUCIIO
OYKB B CJIO€ HEUETHOE.

15. Texkcr mporpammbl Ha C++ xpanutca B ¢aine Ha gucke. CocTaBUTh
nporpamMmy oO0pabOTKH TEKCTa MPOTrpaMMbl: 1) ONpeaenuTb MaKCUMaIbHYIO CTETICHb
BJIO’)KEHHOCTH IIMKJIOB B Iporpamme; 2) ONpeAesiuTh oOlIee KOJIUYECTBO CTPOK U
KOJIMYECTBO CHMBOJIOB, OTJIMYHBIX OT IpoOena; 3) yIaauTh U3 TEKCTa MPOrpaMMbI
BCE KOMMEHTApUHU.

16. Hanucare noanporpammy—yukimto Form(S, X, Y), rne S — ctpoka, X u
Y — BeliecTBeHHbIEC TIEpeMEHHbBIE. B CTpoke 3amucaHo apu(pMeTHYecKOe BbIpaKeHHE,
coziepxkaliee nepeMeHHble X U Y, KOHCTaHTHI (1IeJIbIe WM BEIIECTBEHHBIE), OTIEPALIUU
+, -, *, /. Tlopsnok omepanuii omnpeneneH ckookamu. Iloamporpamma—¢yHKIUs
BO3BpAILAET 3HAUCHHE apU(METUUECKOTO BBIPAKEHUS MPU 33JJaHHBIX 3HAYEHUAX X U
Y.

17. Hanucate noanporpammy—dynkuuto Form(S, X), rne S — crpoka, X —
BELIECCTBEHHAs TMepeMeHHas. B cTpoke 3ammcaHo apu@MeTH4ecKoe BbIpakKeHHE,
coJiepxkaliiee nepeMeHHyro X, KOHCTaHThI (1ieJble WM BEIIECTBEHHbIE), Oonepaiuu +,
-, * /. Tlopspok omnepauuid ompeneneH ckoOkamu. Iloanporpamma—¢dyHKIMs
BO3BpAIllaeT 3HaUYCHUE apU(PMETUYECKOTO BbIPAKEHUS NPH 33JaHHOM 3HAYCHHUH X.

18. Pa3paboTarh MPOEKT, B KOTOPOM PEATM3YIOTCS CTaHJAPTHBIX Olepanuu
Haj TPEXMEpHBIMH Bektopamn @ = X7+ V] +zk. Co3/aTh COOTBETCTBYIOIIIHE
CTPYKTYpbI, PyHKINU C HUIMH U PEaTM30BaTh MEPErpy3Ky OmnepaTopoB.

19. PazpaboTarh mpoEKT, B KOTOPOM PEATU3YIOTCS CTaHIAPTHBIX OIEpaluu
HaJ  KOMIUIGKCHBIMH  4YHCIaMud B  anreOpamdeckoil  ¢opme  z=A+iB.
i — komruiekcHast exunnna i =vV—1. Co3jars COOTBETCTBYIOIIKE  CTPYKTYPHI,
(GYHKIMY ¢ HUMU U Pealiu30BaTh NEPETPY3Ky OMEepaToOpoOB.

20. Pa3paboTaTh MpOEKT, B KOTOPOM PEATU3YIOTCS CTaHIAApTHHIE OIEpaluu
HaJ KOMIUIEKCHBIMH 4YWCIaMH B OKCIOHEHIHManbHOW (dopmez =¢e"™. i -
KOMILTeKCHas equuuna i = vV —1. Co3zars COOTBETCTBYIOIINE CTPYKTYPbI, PYHKIIUU C
HUMU U peasiu30BaTh MEPETPY3Ky OMEepaTOpPOB.

4.2 JInst NPpOMeKYTOYHOM aTTeCTALMH:

Ipumep 3auemnvix 3a0anuti (OM 1).



1. an pa3mep daiina B Oaitax. Vcrons3ys omepaiuio JaejaeHus Haleslo, HauTH
KOJIMYECTBO MOJIHBIX KUJI00AaWTOB, KOTOPhIE 3aHMMAET AaHHbIN (aitn (1 kumoOalT =
1024 Gaiita).

2. Janbl nensie nonoxutenbHbie uncia A u B (A > B). Ha otpeske qnuHbl A
pa3MEIIeH0 MaKCHUMaJbHO BO3MOXHOE KOJUYECTBO OTpEe3KoB JMHBI B (6e3
HajokeHui). Mcronb3ys onepanuio AENeHHUs] Haleno, HaWTH KOJIMYECTBO OTPE3KOB
B, pa3menieHHbIX Ha OTpe3Ke A.

3. JlaHo Tpex3HauHOe uKciio. Hailtu cymmy u npousBeieHne ero mudp.

4. JlaHO TpeX3HAyHOE 4YHUCJIO. BBIBECTM 4YHCIIO, TMOIYYEHHOE NPH MPOYTECHUHU
MCXOJHOTO YMCJIA CIPaBa HaJIEBO.

5. Hano uenoe uyucimo A. IIpoBepuTh HMCTUHHOCTH BBICKa3biBaHUs: «Hucio A
ABJISIETCSA MOJI0KUTETBHBIM).

6. lansl aBa nenbix yucna: A, B. IIpoBepuTb UCTUHHOCTH BBICKA3bIBAHUSA:
«Kaxnoe u3 uncen A u B HeueTHOE»

7. Haubl tpu uenbix yucna: A, B, C. IIpoBepuTh UCTUHHOCTH BBICKA3bIBAHUA:
«Kaxnoe n3 uncen A, B, C moj0XUTEILHOEY.

8. Haubl Tpu uensix umucna: A, B, C. IIpoBepuTh UCTUHHOCTH BBICKA3bIBAHUS:
«Xots 061 ogHOo m3 uncena A, B, C mojioxxurebHOEY.

9. Hano menoe ymucio N (> 0). ChopmupoBaTh U BBHIBECTH IE€JTOUYNCICHHBIN
cnucok pazMepa N, coaepxaiuid N nepBbIX MOJIOXKUTEIbHBIX HEYETHBIX uncen: 1, 3,
5,....
10. Jano uenoe uucno N (> 1), a taxke nepBblii wieH A u pazHocTs D
apupmerndyeckoil mnporpeccud. CpopMHUpOBaTh U BBIBECTH CIHCOK pazmepa N,
coxepxamuii N nepBbIX WIEHOB JaHHOU nporpeccun: A, A + D, A + 2¢D, A + 3<D,

11. JlaH ciucok A HeHyneBbIX LenblX uncel pasmepa 10. Beiectn 3HaueHME
MEPBOTO U3 Te€X €ro 3jaeMeHTOB AK, KOTOphIE YJIOBJIETBOPSIOT HEepaBeHCTBY AK <
A10. Ecnu Takux 3JIEeMEHTOB HET, TO BeIBecTH ().

12. Han criucok pazmepa N u nenbie uncina K u L (1 < K <L < N). Haiitu
CyMMY 2JIEMEHTOB CITUCKa ¢ HoMepaMu oT K 10 L BKIIFOUHTENBHO.
13. Hanbl 1ienble mosnoxkutenbHble yncia N1 um N2 u crpoku S1 u S2.

[TomyunTh M3 3THUX CTPOK HOBYIO CTPOKY, cojiepkainyto mepBbie N1 cHUMBOJIOB
cTtpoku S1 u nmocneanue N2 CUMBOJIOB CTPOKH S2
14. Jan cumBon C u cTpoka S. YIBOUTH KaxJ0€ BXoxJeHue cuMmboiia C B
CTpOKY S.
15. Jan cumBon C u ctpoku S, SO. Ilepen kaxabiM BXoxaeHrnem cumpotia C B
CTPOKY S BCTaBUTb CTPOKY SO.

Ipumepwr sx3amenayuonnvix ouremos (OM 2):

buier Ne 1

1. TpancaaTop. Pa3HOBUIHOCTH TPaHCIATOPOB

2. Ocobennoctu apudmernueckux omnepauuii Ha C++. CoBMeIleHHBIN onepaTop
npucBauBanus. Yemy OyAeT paBeH pe3yibTar BeluUCHeHUs: inti, k=2, m =10, i =



(3i)!
1:4+3-107"] ¢ marom 5-102. N - mo60oe KOHEUHOE Leoe yucio. Mcrmons30BaTh
PEKYPPEHTHBIE COOTHOLICHHS U HE UCIOJIb30BaTh (DYHKLUIO POW IS IIOJyYCHUS
crernenu (-1).

N
(m)/(m/k - 5); 3. Iloctpouts TabMUILy QYHKIIUN F(x)= Y. (-1) st xe[-3-10°
i=1

buner Ne 2

1. IToustue nmorok Ha C++. KoHCONIBbHBIE MOTOKHA BBOJA/BBIBOAA

2. Paznuuue B mepenayde nmapaMeTpoB MO 3HAYEHHUIO U 0 cchlike: Kakol pesynbTar
MOSIBUTCS] HA KOHCOJIY TTOCJI€ BBITTOJTHEHUS TPOTPAMMBI

inta, b, c, d;

void f( int a, int& ¢, int& d)

{

int b;

a=5;¢c=7;b=09;

i

nt main()

{

a=1;c=1;b=1;f(b,ac); cout<<<< b; return 0;
h

3. 3aBHCHMOCTb CHTHAJIa OT BpeMEHH ! ompeaensercs Gopmynoin U(r)=es™ ¥,

Peructpanus curnana U(f) peamusyercs Ha uHTepBasie t€[1;10],Ar=1 . Co3nath
MacCHUB U3 3HAUYEHUI CUTHAJIA U HAWTU MOMEHT, KOI'/Ia CUTHAJl UMEET MAaKCUMaJIbHOE
3HaueHue. 3HaueHue napamerpa k=1,3-10-3

buner Ne 3

1. Pa3paboTka (pyHKIMH BBIYUCICHHUS CyMMbI KOHEYHOTO psifa MO 3aJaHHOMY
apryMEHTY U YHUCITy YJICHOB psija.

2. CtpyKTypbl: MmabIOH CTPYKTYpbl, B KaKHX CIydasx yAOOHO MOJb30BaThHCS
cTpykrypou. [Ipusectu nmpumepsl.

3.Jlana undopmariust 0 KOMHaTaX B OOIIEKUTHH, 3allUCaHHas B daiiie. 3anuch
UMeeT BU: (haMUIINK, HOMEpP KOMHAThI, (aKyIbTeT, miomaas. CoOCTaBUTh CITUCOK
CTYJEHTOB C 33JJaHHOTO (DaKyJbTeTa U HANTH CPEN HUX TEX, KTO )KUBET B KOMHATE C
HaMMeHblIen iomaaso. HoBas ctpykrypa: hamMuiius, miomaab KOMHATHI.

buner 4
1. YUro Takoe nuHamMuyeckas TUNU3AIUs JaHHBIX? UTO MpeacTaBisioT U3 ceds
nepeMeHHbie, 00beKThI, CChUTKK? Kakue nBa 00s13aTeIbHBIX OISl UMEET 0OBEKT?
2 Jlana cTpoka, cojaepxalias mojHoe ums (aiisia, To ecTb UMSl JUCKa, CIUCOK
KatajoroB (IyTh), COOCTBEHHO UMsI W paciiupeHue. BuimennTs U3 3TOH CTPOKHU
pacmpenue (aitna (6€3 mpeamecTByomenl TOYKH).

buner 5



1. Uto Takoe OOBEKT M YTO TaKOe MEPEMCHHAs, KaK OHM MEXIy COOOM CBsI3aHBI?
I'e xpanuthcst nHGOpMaIus o Turne oobekTa? UTo Takoe CUETUYMK CChIIOK U KaKHe
(GYHKIIUHM OH BBIMOJIHSET?

2 JlaHa cTpOKa-peUIOKEHUE C W30BITOYHBIMH TpoOeTaMu MeEXIy CIIOBaMH.
[IpeobpazoBath ee Tak, 4TOOBI MEXIY CIOBaMH ObLT POBHO OJMH MPOOEIT.

buner 6
1. Ha3oBuTe HUKIMYECKHE KOHCTPYKIIMU S3bIKa TporpaMMupoBaHus. OmuiuTe
KOKAYI0 U3 HUX, MPUBEIUTE MPUMEPHl UCIOIB30BaHUsS B MPOTPAMMHOM Kone. B
4eM OTJIMYHUE [UKITHYECKUX KOHCTPYKITHHM.
2. Jaunsbl nenbie nosioxutenbHbie yrcia M, N u na6op u3 N uncen. ChpopmupoBaTh
MmaTpuily pazmepa M X N, y KOTOpOH B KO CTPOKE COJEPKaTCsl BCE YHUCIa U3
HCXOJHOTO Habopa (B TOM K€ MOPSIKE).

buner 7
1 .IlpricBauBaHuu KOPTEXKEHN U cNUCKOB.  [IpucBamBaHue MOCIEA0BATEILHOCTEN.

Pacuimpennoe pacnakoBbIBaHUE IMOCIIENOBATEIIBHOCTEN. PackponTe BONPOCH Ha

puMepax

2. Jansbl nenelie nojoxurenbubie unciaa M, N u vHadop u3 N uucen. ChopmupoBarth
Marpuny pazmepa M x N, y KOTOpOH B KaXJ0M CTPOKE COAECPKATCSA BCE YNCIIA U3
HCXOJHOTO Habopa (B 00paTHOM MOPSIIKE).

buner 8
1. Korma BmnepBeie mnosiBwics Python, kTo co3maTens AaHHOTO —sA3bIKa
nporpammupoBanus. [log BAMAHMEM KAaKHX  S3bIKOB  MPOTPAMMHUPOBAHUSA
co3maBaiicsi Python. KakoBbl OCHOBHBIE OCOOEHHOCTH SI3bIKA MPOTPAMMHUPOBAHUS
Python.
2. Nan daiin nensix yncen. Co3aaTh HOBBIN (aiii, coaepikaliuii Te e dJIEMEHTHI,
YTO W UCXOJHBIN (haiil, HO B 0OpaTHOM MOPSIJIKE.

buner 9
1 Yto mpexncrasnser u3 ceds mporpaMma He si3blke nporpammupoBanusi Python?
Wcxonnslii mporpaMMmHbli Ko, yTo 3T0? KakuMm o0pa3oM nosiyyaercst JaHHBIN
koz? Uto takoe OaiT-koa? Kakum o6pa3zom nomydaercs on? Uro Takoe PMV?
2 JlaHbl KOOPJIMHATHI JBYX pa3JIMYHBIX MOJEH maxmaTHoW nocku x1, yl, x2, y2
(mesmple yucna, Jexamue B - guanasoHe  1-8). IIpoBepuTrh HMCTUHHOCTB
BbICKa3bIBaHUs: «Dep3b 32 OJMH X0/ MOXKET NEPEUTH C OJHOIO OIS Ha IPYTOe».

buner 10
1. Ha3zoBure oOjacTH NpUMEHEHHUs s3blka IporpammupoBanus Python. Kakue

3a/1a4yu MO>KHO pelaTth ¢ nomoinbio Python.
2 lano ums daiina u nenoe ynciio N (> 1). Co3znath ¢aiii mebix 4ucen ¢ JaHHBIM
MMEHEM U 3amucaTh B HeTO N MOJ0KUTENbHBIX YeTHBIX uncel (N, N-2, ...).
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