denepajbHOE TOCYIAPCTBEHHOE OKOIKETHOE 00pa3oBaTe/ibHOe

@ MUHHCTEPCTBO HAVKH U BBICILIETO OBPA3BOBAHUS POCCUNCKON ®EJIEPALINN
yupexkaeHue BbICIIero 00pa3oBaHus

K3y «KABAHCKHH FOCYI[APCTBEHHbIﬁ YHEPTETUUYECKUMN YHUBEPCUTET»
(®T'BOY BO «KI'Y»)
AKTYAJIU3UPOBAHO
Pemenunem Yuenoro copera UITI KI'9Y
IIporoxoa Ne7 ot 24.03.2026 VTBEPXJIAIO

Hupekrop HWHctuTyra 1upoBBIX
TEXHOJOTUH U DKOHOMHUKH

Hoxmican: ®TBOY BO «KI'DY», . 31/1 BeHHeB

KA3AHCKIII TOCYIAPCTBEHHBIT

@ SHEPTETIMECHIT VHIBEPCHTET «30» mag 2023 1.
Brnanenen: 3afinynmiH Pamk PyctamoBuy,

KIDYV  Jlupexrop HHCTUTyTa HH(POBEIX TEXHOIOTHIT I SKOHOMHKI,
Cepruduxar: 28C40A82922670A2466A21B6019CE75F
JletictBurenen ¢ 13.03.2026 mo 13.03.2027

PABOYASA ITPOI'PAMMA JUCHHUIIJIMHBI

b51.0.13.03 AnropuTMu3anys 1 NporpaMMHPOBaHUE

Hanpasnenune noarotroBku 01.03.04 — IpuknaaHas MaTemMaTruka

KBanudukanus _baxanaBp

r. Kazanp, 2023



[Tporpammy paszpadotan(u):
HanmenoBanue JlomKHOCTB, OdUO
Kadeapl Y4.CTENEeHb, Y4.3BaHUE pa3paboTunka
UTHUC K.IIe.H. [llopuna T.B.
UTHUC K.T.H. [Terpora H.K.
HaumenoBanue Ne
CoracoBanue Hara IToamuce
TOAPAa3ACIICHHS MPOTOKOJIA
Ono6pena UTHUC 19.05.23 | poTOKox
NeS 3aB.xad., 1.11.H, 011
Topkynosa 10.B..
Cornacosana LHCM 19.05.23 | 1P (;\E)(;KOH 3aB.xad., K.p.-M.H.,
) nor. Cmupnos 0. H.
Yaebro- IIpoToxon
CormnacoBana meroanueckut | 30.05.23 p No7
coser AT o JupekTop, K.T.H., JOL.
bensies O.1.
VYyeHslii coBeT IIpoTokon
Ono6pena 30.05.23
HOPP T Ne9 JlupekTop, K.T.H., JOIL.
bensies D.1.




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

Llenpto OCBOEHHUS MUCUUIUIMHBI «AJTOPUTMHU3ALUA W MTPOTPaAMMHUPOBAHUE
sBIsIeTCS (HOPMUPOBAHHE KOMIIETEHIMH CBSA3aHHBIX C pa3pabOTKON alropuTMOB
pellIeHusl MPaKTUUYEeCKUX 3a]ady Ha S3bIKe MPOTpaMMHUpPOBAHUS, B TOM YHUCIE 3a/ad
MaTeMaTHYECKUX, TEXHUYECKHX, HHKEHEPHBIX W Jp. SI3BIKM MpOrpaMMHpPOBAHMUS,
ucnoipzyembie 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
IPAKTHUYECKUE 3aJ1a4M Ha S3bIKE IPOrPaMMUPOBAHMS;

- (opMupoBaHHE CHOCOOHOCTH aJ€KBATHO OLEHUBATh pa3paboTaHHbIE
QITOPUTMBI U pEATU30BAaHHOE MPOrpaMMHOE O00ECIEUEHHE PELIEHUS! MPAKTUYECKUX
3ajad.

KomnereHumu u UHAMKATOPBI, HOpMUpPYEMBIE Y 00YUaIOIIUXCS:

Kox u HauMeHoBaHME KOMIIETEHINH Kon v HanMeHoOBaHMe WHAMKATOpa
OIIK-4.1 Criocoben pazpabaThiBaTh aJITOPUTMBI
OIIK-4 CnocoOeH pa3pabaTbIBaTh JUIsI pEIICHUs TPAKTUYECKUX 33]a4
anroputmsl U nporpammel, npuroanusie | OIIK-4.2 CriocoGen pazpabaThiBaTh
JUISL IPAKTUYECKOTO IIPUMEHEHUS KOMIBIOTEPHBIE TIPOTPAMMBI, TPUTOTHBIE IS

IMPAKTUYCCKOro NIpUMCHCHUA

2. MecTo aucuuniauHbl B cTpykrype OIT

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

[Tocnenyronme qucuuruiMHbl (Moynn), npaktuku, HUP, ap.
1. OOBEKTHO-OpUEHTUPOBAHHOE MTporpammupoBanue (MHpopMalnoHHbIE U
M (POBBIE TEXHOJIOTHH )
2. bazel nannbix (MaopmanmonHsie 1 HU(PPOBBIE TEXHOIOTUN)
3. Java-texnonoruu (Cneuuanu3upoBaHHbBIA MOAYJIb 1)
4. Web-nporpammupoBanue (Crieninaau3upoBaHHbIN MOTYJIb 1)
5. Texnonoruu MoOWIBHBIX NpuiIoKeHui (Criennanu3upoBaHHbBIN
MOZyJib 1)
6. YueOHas npaktuka (o3HakoMuTenabHas) (IIpakTuka)
7. TlpousBojacTBeHHAas MPaKTUKa (TEXHOJIOTUYECKas (MPOEKTHO-
texHonorunyeckas)) (Ilpaktrka)
8. IlpousBonctBenHas npaktuka (mpoektHas) (IIpakTuka)
9. IlpousBoacTtBeHHas npaktuka (mpeaauruioMuas) (Ilpaktuka)
10. BeinosiHeHNE U 3alllMTa BBITYCKHON KBAIM(PUKAMOHHOW pabOThI
(I"'ocynapcTBeHHAast UTOTOBAasi aTTECTAIIUS)



3. CTpyKTypa U coaepkaHue TUCHUIINHBI
3.1. CTpyKTypa IMCHHUILTHHBI

J1s 04HO# popMBI 00yUECHUS

Bun yuebnoli paboThl Bcero | Beero | Cemectp(nl)
3E 4acoB 1 2
OBILAS TPYJIOEMKOCTb JIUCLIATIJIMHBI 9 324 | 108 | 216
KOHTAKTHAA PABOTA* - 162 57 102
AYJIUTOPHA PABOTA 3.4 122 50 72
Jlexmu 1,4 52 16 36
[TpakTrueckue (CEMHUHAPCKUE) 3aHATHUS - - - -
JlabopaTopHbie pabOThI 1,9 70 34 | 36
CAMOCTOSTEJIbHASI PABOTA OBYUAIOLLETOCS | 5.6 202 | 58 | 144
[IpopaboTka yueOHOTO MaTepuaia 3,6 130 66 | 28
KypcoBoii mpoekT - - - -
Kypcosas padota 1 36 - 36
[ToaroroBka K MpoOMEXYyTOYHOM aTTeCTalluN 0,36 36 - 36
[TpomexxyTOUHAs aTTeCTAIINS: 3 3
KP KP
J11s 04HO-3204HON (HOPMBI 00yUEHHS
Bun yuebHo# paboThI Bcero | Beero | Cemectp(bl)
3E 4acoB 1 1
OBLIAA TPYAOEMKOCTD JUCLIUIIJIMHBI 9 324 108 | 216
KOHTAKTHAA PABOTA - 93 22 75
AYJIUTOPHAS PABOTA 1,17 42 3 | 34
Jlexumn 0,56 20 4 16
[TpakTrueckue (CEMUHAPCKUE) 3aHATHUS - - - -
JlabopaTopHbie pabOThI 0,61 22 4 18
CAMOCTOSTEJIBHASL PABOTA OBYYAIOLLETOCS | 7,83 782 | 100 | 182
[TpopabGoTka yuebHOrO MaTepuaa 6,5 237 98 | 139
KypcoBoii npoekT - - - -
KypcoBas padota 1 36 0 36
[ToaroroBka K MpoOMEXYyTOYHOM aTTeCTalluN 0,36 13 4 9
[TpomexxyTOUHAs aTTECTAIINS: 3 S/
3 KP




3.2. Conep:kanve IMCHUILVIMHBbI, CTPYKTYPHPOBAHHOe IO pas3jiejamM u
BHJaM 3aHATHI

Paznensl Pacnipenenenue ®opmbl 1 | HIEKCHI HHIUKATOPOB
JUCLUTIIIUHBI TPYZIOEMKOCTH BUJT dbopMupyeMbIX
10 BUIaM y4eOHOM paboThl | KOHTpOJIS KOMIIETEHIUH

Bcero yacos

JIEKIIHA
p. 3aH.

OIIK-4.1, OIIK-4.2

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

(O8]

Pasnen 1. Beenenue B 6 6 1
SI3BIK
MIPOTPaMMHUPOBAHUS
Python

bazoBrle THUIIBI

TK 2
TaHHBIX Python,
qrcia K3

TK 1,

Pasnen 2. ba3oBrie 32 4 8 20 OIIK-4.1, OIIK-4.2
TUTIBI JaHHBIX Python,
CTPOKH, CIIVMCKH,
CJIOBapu

Pasmen 3. basoseie | 40 6 14 20 TK 2, OIIK-4.1, OIIK-4.2
THUIIBI naHHbIX Python, TK 3
(haisl, KOPTEXH, TK 4
MHOYECTBA.
Coznanue
MIPUIOKCHUS Ha
Python

3auer OM 1 OIIK-4.1, OTIK-4.2

Hroro 3a 1 cemectp 108 16 34 58

Pasnen 4. basoswie 60 12 12 36 TK 5, OIIK-4.1, OIIK-4.2
AIITOPUTMBI TK 6
MPOrPaMMHUPOBAHHUSL.
ANropuUTMBI,
MTOBBIIIAIOIIHE

3¢ peKTUBHOCTH
POTPaAaMMHOTO KOJIa.

Paznen 5. Ilpuemsl | 60 12 12 36 OIIK-4.1, OIIK-4.2
CTPYKTYPHOTO
MPOrPaMMHUPOBAHHUS

Pasmen 6. Pabora c| 60 12 12 36 TK4 OIIK-4.1, OIIK-4.2
CHUMBOJIBHBIMHU 51
MMOJIL30BATEILCKUM U
THUTIAMH. OCHOBBI
00BEKTHO-
OPUEHTUPOBAHHOTO
MOAXO0/a.

KypcoBas pabota 36 36 OMKkp OIIK-4.1, OIIK-4.2

DOK3aMeH OM 2 OIIK-4.1, OTIK-4.2

Hroro 3a 2 cemecTp 216 36 36 144




3.3. Conep:xaHue QMCHUNINHBI

Pasnen 1. BBenenue B s3bIk nporpammupoBanHus Python bazoBbie TuIIBI
nanubix Python, yncna.

Tema 1.1. Cunrtakcuc s3eika Python. Jlunamudeckasi tumnuzaius BeeneHue B

TUIIBE 00BeKTOB Python.

Tema 1.2. bazoBbie Tumbl panHeix B Python. O6pabotka uuciaoBoi

uHbOpMaIuu.

Tema 1.3. ba3oserit Tun ganasix Python — uncna, mogynu math, random.

Paznen 2. IlocnenoBarenbHocTy B Python. ba3zoBeie Tumnbl manHbiX Python —
CTPOKH, CITUCKH, KOPTEXKHU.

Tema 2.1. ba3oBble TUIIBI TAHHBIX — CTPOKH, METOJIbI CTPOK.

Tema 2.2. ba3oBble TUIIBI JAHHBIX — CHUCKHU, ABYMEPHBIE CIUCKH (MaTPHULBI).

Paznen 3. bazosbie Tumbl nanHbix Python, crmoBapu, MHOXecTBa, (ailibl.
Coznanue npunoxenus Ha Python.

Tema 3.1. ba3oBble TUIIBI JaHHBIX — MHOKECTBA, CJIOBApH.

Tema 3.2. bazoBbie TUIIBI JAaHHBIX — (PaJIbI.

Tema 3.2. Ilonb3oBarensckue QyHkuuu B Python, oOpaboTka HCKIIOUCHHI.
Coznanue npunoxxenus Ha Python.

Pasnen 4. ba3oBele  anropuTMbl  [OPOrpaMMHUPOBAHUS.  AJITOPUTMBI,
noBbIIaronye 3QGeKTUBHOCTH TPOrPaMMHOTO KOJIA.

Tema 4.1. Apudmernyeckue omepauud ¥ maremarudeckue QyHkmuu CH++,
OporpaMMHUpOBaHKME 3a7ad JIMHEWHOM CTpyKTyphl. Ormepanuyd BBOJa-BbIBOA,
NOHSATHE TOTOKAa JIAHHBIX, OMNepaTtopsl (HOPMATUPOBAHHOIO  BBOJA/BHIBOAA,
OMepaTopbl AArOPUTMA BETBICHUS.

Tema 4.2. CueTHblid oneparop Hukia For. AIroputmel reHepaiu Ciy4anHbIX
YHCEJL.

Tema 4.3. OmnepaTopbl YCIOBHOTO NHKJIA. AJTOPUTMBI TaOYJSIIUUA JaHHBIX.
Onucanve 1 THULMAIN3alKs CTATHYECKUX MAaCCHUBOB.

Pa3pgea 5. [IpreMbl CTPYKTYpHOTO IPOTPaMMUPOBAHHS.

Tema 5.1. OCHOBHBIE NPUHLMIBI CTPYKTYPHOTO MporpammupoBaHus. [lonsarue
«pysakuus». Ctpyktypa OQyHKUMA U ux Tunbl. DopmanibHble U (PaKTUYECKUE
apaMeTphbl.

Tema 5.2. Onucanve AMHAMHUYECKUX MACCUBOB. CTPYKTYpHBI MOAXOI MpH
paboTe ¢ OTHOMEPHBIMH U IBYyMEPHBIMH TUHAMHUYECKUMH MaCCHBaAMU.

Tema 5.3. Vkazarenu Ha ¢yskiuu. CrnocoObsl mepenaun UMeH (yHKUUN B
Ka4eCTBE ITapaMeTpa.

Pa3znen 6. PaGota ¢ CUMBOJIbHBIMU U TOJIb30BATENbCKUM U TUNAMU. OCHOBBI
00BEKTHO-OPUEHTUPOBAHHOTO MOJIX0/1a.

Tema 6.1. CumBosibHBIE JaHHBIe M CTpoku. CTtpokoBbie (yHKIMU. [Tpumepsr
3alay Ha 00pabOTKy CHMBOJIbHBIX MAacCUBOB U CTpOK. I[lojb30BarenbCcKue THUIIBI



naHHbIX. [lepeuncnenus.

Tema 6.2. Ctpyktypbl. OObenuHenus. Ileperpy3ku W 1ma0GiaoHBI (YHKIIH.
[Tomumopdusm. Ileperpyska omepanuii. Bpems XKu3Hu W 00JaCTh BUIAUMOCTH
NIEPEMEHHBIX.

Tema 6.3. OcnoBel OOII. Tlonstue knacc. ATpuOyThl Kiacca. Hacienosanue.
[Tonsite Ga30BbIM W TPOM3BOAHBINA Kiacc. [IpuHIMMIBI HacleqOBaHMS 3aKPBITHIX H
3aIUIIEHHBIX 00J1acTel Kiacca.

3.4. TemaTu4ecKUH NJIAH MPAKTUYECKHUX 3aHATHI
Jlannwiii 6u0 pabomsl He npedycmomper y4eoHvim NiaHOM.

3.5. TemaTuyeckuni 1JiaH JadOPaATOPHBIX padoT

. BBenenue B Tunel o0bekToB Python

. bazoBblie Tumnsl qanHbx B Python. O0paboTka uncnoBoi nHpopmammm

. bazoBbiit T nanHbIX Python — uncna, moaynu math, random

. bazoBble TUIBI JAHHBIX — CTPOKH, METOJIBI CTPOK.

. bazoBble TUIBI JAHHBIX — CIIUCKU, IBYMEPHbIE CIIUCKU (MaTPULIbI).

. bazoBple THUIIBI JAHHBIX — MHOXECTBA, CIIOBAPHU.

. bazoBble TUIBI JaHHBIX — (DailIbL.

. ITonp3oBarenbckue ¢ynkiuu B Python, o6pabotka uckimtouenuit. Co3naHue
npuioxeHus Ha Python.

9. JIuneitnpie anroputMel. [locTpoeHne porpamMMm Ha JIMHEWHBIE AJITOPUTMBI.

10. Anroputmsl BetBienus. [locTpoeHre nporpaMm ¢ alropuTMamu BETBIICHUS:
onpeaenenue O3 s marematuueckux — (ynkuuid. I[IporpammupoBanme
IIPEPBIBAHUMN.

11. [uknuyeckue anropuTMbl, CUETHBIA omepatop mukia. IlocTpoenue
pPOrpamMMm C AJIFTOPUTMAMHU LUKIUYECKOU CTPYKTYPHI.

12. TlpumeHnennem OWTOBBIX omepanuid. Pemenue 3amad Ha 00pabOTKy
OJIHOMEPHBIX MACCUBOB C TPUMEHEHUEM OMTOBBIX OTEpPALIUN.

13. [{ukinyeckue aiaropuTMbl, UTEPALMOHHBIN onepartop uukia. [loctpoenue
IpPOrpamMM C AITOPUTMAMHU LUKJIHUYECKOU CTPYKTYPHI.

14. Tloctpoenune mporpaMM MOAYJIBHON CTPYKTyphl. OObsBIEHHE WU
ornpezaeneHue QPyHKIHA.

15. Pemenne 3amay ¢ OAHOMEPHBIMM CTAaTHYECKMMH MACCUBAMHU METOIAMH
CTPYKTYPHOT'O IPOTPaMMHUPOBAHUS.

16. Pa3zpaboTka MeTOJlaMH CTPYKTYpHOIO MPOrpaMMHUpOBaHUsl (DYHKIIHA,
3a/IaHHbIX TpaUyecKy, aHAJIU3 MPOrpamMM C Mepeaayeil napaMeTpoB MO 3HAYCHUSM,
CChLIIKaM, yKa3aTessiM.

03N DN~ W —

3.6. KypcoBoii npoekT /KypcoBasi padora

1. Jlana peiicTBUTENbHAs KBajapaTHas marpuua nopsaka 2n. [lomyuuTs
HOBYIO MaTpHIly, NE€pPECTaBysisl €€ OJOKM pa3MepoM 1 X n: a) KpecT-HakpecT; 0) 1o
4acOBOM CTpenKe (JEBbI BEPXHHUI OJIOK CTAaHOBUTCS MPABbIM BEPXHUM, IPABbII



BEPXHUI — MTPaBbIM HIXKHUM U T.11.).

2. CocraBuTh MpOrpamMmy, KOTOpas 3aloJHSAET KBAAPATHYIHO MAaTpUILY
NopsiJiKa n Yuciaamu, 3aJjanubiMu pyHKuuen F(n), 3amucbiBas UX B HEE «I10 CIIUPAIIN
a) MO0 4YacoBOW cTpesnke, 0) MPOTHMB YacOBOM cCTpeiku. PazpaboTaTh MpOEKT sl
ciyudast, korna F(N) moxert ObITh pazHol ((DyHKIMSA, KaK MapaMmeTp).

Hanpumep, 1ius n=5 u F(n)=n’ nmomaydaeM ciaeayronye 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 1IeTOYUCIICHHBIN MaccuB pasmepa N. Pa3paborars He
MEHee JBYX Ccrnoco0oB mudpoBaHus/nemPpoBaHus dSJIEMEHTOB MacCHUBa C
IpUMEHEHUEM TOOUTOBBIX OIEpaluii.

4.  Jlanma BemecTtBeHHas matpunia pasmepoMm (N x M). IlepecraBnss ee
CTPOKHU M CTOJIOIBI, JOOUTHCS TOTO, YTOOBI HAMOOJIBIIUKM AJIEMEHT (MU OJUH U3 HUX)
0Ka3aJICsl B IEBOM BEPXHEM YIIIy.

5. PazpabotaTh NpoeKT, KOTOPHIM 0OECHeYMBaET BBHIMIOJHEHUE OIEpaIIHii
CJIIOKEHUsS, BBIYMTAHUS W YMHOXKEHHS HaJ MaTpullaMu Lenblx 4Yucen. Bridop
BBINIOJIHAEMOM Olepali OCYIIECTBISIET ToJib3oBaTeNb. [ apudmernueckux
omnepanui HaJl MaTpULIAMH UCIIOJIb30BATh NEPETPY3KY ONEPATOPOB.

6. N3 maccuBa ynanuTh CamMyrO UIMHHYIO LEMOYKY YETHBIX 3JIEMEHTOB.
[Tpumep, u3 maccuBa A[8]: 4 14 2 1 2 4 6 noipkeH noayuuTbest MaccuB A[S]: 41 4 2
1 (camas jayMHHAs IEMOYKA YETHBIX YHCEN BKIIFOYAET JIEMEHTHI ¢ 6 mo 8: 2 4 6).
[IpoBepuTh MOJHOTY NPOrpaMMbl Ha JUIMHHBIX MAacCHMBaX C OOJbIIMM HaObOpPOM
MOCJIEIOBATEIBHOCTEH 1IeNbIX uucen. PaccmoTpers cuTyanuio, Korjaa MmoJoOHbIX
I[ETI0YEK HET.

7. W3 MaccuBa 4 yaanauTh T€ AJIEMEHTHI, KOTOPhIE BCTPEUAIOTCS U B MACCUBE
A v B MmaccuBe B 1o kpaitHeit Mepe no 2 paza. [Ipumep, maccuB A[8]: 33452359,
maccuB B[7]: 1 2 34 5 2 5. Ilo 2 paza B 000MX MaccuBax BCTPEUAETCSI TOJIHKO

O &N Wn
B W N =

AJIEMEHT, paBHbIN 5. MaccuB A niocine yaanenus npumet Bua: A[6]: 33423 9.

8. N3 maccuBa 4 ynanuTh T€ IENOYKH YETHBIX JIEMEHTOB, B KOTOPHIX €CTh
X0Ts1 Obl OJIUH dJeMeHT W3 MmaccuBa B. I[lpumep, maccuB A[9]: 324523265,
MaccuB B[6]: 1 347 8 9. Maccus 4 nocne ynanenus npumet Bua: A[7]: 3523265.

9. MaccuBsl 4 U B nipeacTaBiisitoT cOO0M JBa YMCIOBBIX MHOXKECTBA U3 1 U
m DJIEMEHTOB, COOTBETCTBEHHO. Pa3paboTaTh mporpamMmbl IS MOJy4YCHUS
00bEeIMHEHUS, TIEPECEUCHUS U Pa3HOCTH YKa3aHHBIX MHOXKECTB.

10. MaccuB A mnpexacrasiger coO0l Marpuily KO3()PHUIMEHTOB JUHEHHOTO
ypaBHEHHS n-To mopsjaka. Pa3zpaboTaTe mporpamMmy sl HAXOXICHUS PEIICHUs
cucteMbl Metosiamu ['aycca u Kpamepa.



11. MaccuB A mnpexacrasiser coboi martpuily Kod()QPUIUEHTOB JTUHEHHOTO
ypaBHEHUs n-To mnopsijaka. Pa3pabortaTe mporpammy i HaXOXKACHHUS PEIICHUS

CHUCTEMBI METOJIaMH 3€H 11 U METOJIOM OOPAaTHOM MaTpPHIIbI.

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

A

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

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

14. Hamwucate mporpaMmy, KOTOpas TO3BOJSET 3amu(poBBIBATH U
pacim@poBbIBaTh COOOIIEHUE C MOMOIIBIO «IK(dpa MepecTaHOBKMW». DTOT mudp
MEHSIET MECTaMH JiBe coceqHue OykBbl. [IpogymMars BapuaHT MIMPPOBKU, €CIU YUCIIO
OyKB B cJI0€ HEYETHOE.

15. Tekct mporpammbl Ha C++ xpanutcs B (aitie Ha gucke. CoCTaBUTH
nporpaMMy 00pabOTKH TEKCTa MPOrpaMMbl: 1) ONpeeuTh MaKCUMAJIbHYIO CTETICHb
BJIOKEHHOCTH ILMKJIOB B MpOrpaMMme; 2) ONpeNeuTh OO0IIee KOJIUYECTBO CTPOK U
KOJIMYECTBO CHMBOJIOB, OTJIMYHBIX OT Ipobena; 3) yJalduTh U3 TEKCTa MPOTrpaMMbI
BCE KOMMEHTapHH.

16. Hamucarte noanporpammy—dynkiuio Form(S, X, Y), rne S — ctpoka, X u
Y — BemlecTBeHHbIE NepeMeHHbIE. B cTpoke 3amucaHo apu@mMeTuyecKoe BhIpaKEHUE,
cozieprkaliee nepeMeHHble X U Y, KOHCTaHTHI (1eJble WK BEIECTBEHHBIE), ONEPALUU
+, -, *, /. Ilopsgok omepanuii ompeneneH ckoOkamu. Ilogmporpamma—QyHKIHs
BO3BpaIlaeT 3HaueHHuEe apu(pMETHUECKOrO BBIPAKECHUS MPU 33JaHHBIX 3HAYCHUSIX X U
Y.

17. Hanucare noamporpammy—pynkuuto Form(S, X), rne S — crpoka, X —
BEIIECTBEHHAs NepeMeHHas. B crpoke 3amucano apudmernyeckoe BBIpaKEHUE,
cojieprKalllee MepeMEHHYI0 X, KOHCTaHTHI (IIeJIble WIIM BEIIECTBEHHBIE), ONepaluu +,
-, *, /. Tlopsanox omnepanuii ompexneneH ckoOkamu. Iloanporpamma—dyHkuus
BO3BpalllaeT 3HaYeHHE apu(PMETHUECKOTO BEIPAKEHUS NP 3aJJaHHOM 3HaYeHUH X.

18. Pa3paboTarth mpoeKT, B KOTOPOM PEATU3YIOTCS CTaHIAPTHBIX OIEpaluu
Hal TPEXMEPHEIMH BeKTopamm 4 = X1+ yj + zk. Co3gaTh COOTBETCTBYIOIIME
CTPYKTYpbI, PyHKLINN C HUMH U PEAIM30BaTh IEPErPY3Ky ONEPaTOPOB.

19. PazpaboTarh npoeKT, B KOTOPOM PEATU3YIOTCS CTaHIAPTHBIX Olepaluu
HaJl KOMIUICKCHBIMH  4YHCIIaMH B  ailreOpamueckod  dopme__ z=A+iB.
i — KoMIIekcHast equrnna i =v—1.  Co3zath COOTBETCTBYIOIIUE  CTPYKTYpHI,
(YHKIMM C HUMU U peajn30BaTh IEPETPY3KYy ONEPATOPOB.

20. PazpaboTaTh IPOEKT, B KOTOPOM pEAIM3YIOTCS CTaHAAPTHBIEC ONEpalUu

x+iy

Haa  KOMINIEKCHBIMKM  4YHCJIaMH B BKCHOHGHHI/IaHBHOﬁ (i)OpMe z=e". 1 -



KomIuiekcHas equnuia i =V —1. Co31aTh COOTBETCTBYONINE CTPYKTYPbI, QYHKIIUH C
HUMH U pPEaIU30BaTh MEPErpy3Ky ONMEpPaTOpPOB.

4. OueHuBaHue pPe3yJbTaTOB 00yUeHUsI

OnennBaHre pe3yJbTaTOB OOYy4YEHHUS 10 AWCIHUIUIMHE OCYIIECTBISETCS B
paMKax TEKYIIero KOHTPOJS M TMPOMEKYTOYHOW aTTECTallid, MPOBOJUMBIX IIO
oamnsHO-periTunroBoi cucreme (BPC).

[Ikana oreHKH pe3yabTaTOB O0yUCHUS M0 JUCIUTUIHHE:

YpoBeHb chopMUPOBAHHOCTH
WHIMKATOPa KOMIIETESHITUHI
N N Hwuxe N
Bricokuit Cpenuuit Huzkni
3aruianu- CpeAHero
Koz Koz POBAHHEIE | o1 85 10 100 | 0T 70 10 84 | 0T 55710 69 | 0T 0 10 54
KOMIIe- | HMHIUKATOPA | Pe3yNIbTaThI
TEHIUM  KOMIIETEHIMH| 0OyUEeH s 110 [llxana oueHnBaHUs
WCITUTUTHH HEY/I0B-
Auch © YJIOBJIET- YA
OTJINYHO XOPOILIO JIETBOPU-
BOPHUTEIIBHO
TCIIBHO
3a4TCHO HE 3a4TCHO
3HATH:
3HaeT Bce | 3HAeT 3HaeT He  3maer
OCHOBHbIE OCHOBHBIE HEKOTOpbIE | OCHOBHbBIE
OCHOBHBIC | THIIOBBIC TUTIOBBIC OCHOBHBIC | THIIOBBIE
TUTIOBBIE QITOPUTMBI | aJITOPUTMBI | TUTIOBBIE AJITOPUTMBI
QITOPUTMBI | pEIICHUS pelieHus QITOPUTMBI | pEIICHHUS
pelieHus MPAKTUYECK | MPAKTHUYECK | pEIICHUS MPaKTUYECK
MPaKTUYECK | MX 3a]ad Ha | UX 3aJa4 Ha | IpaKTHYeCK | UX 3aJad Ha
UX 3a7a4 Ha | 00paboTKy | 0OpaboOTKy | MX 3a1a4 Ha | 00paboOTKy
OIIK-4 00paboTKy | pa3NUYHBIX | Pa3iMYHbIX | 0OpabOTKy | pa3IUYHbBIX
Cnocoben Pa3IUYHBIX | TUIIOB THUTIOB pPa3IUYHBIX | THUIIOB
paspabatel | O[TK-4.1 TUIIOB uHpopManu | UHGOPMAIH | THIIOB uHpopManu
BaTh Crocoben | HHGOpMau | u, HE | U, MOXET | UHpOpMalH | H,
UITOPUTM | o aGarer | X (uucna, JOMyCKaeT | AOMYCTUTh | H, JIOITyCKaeT
Bl U BATE CTPOKH, OIIMO0K HECKOJIBKO | JIOIyCKaeT | rpyobie
nporpamm MacCCHBBI) HerpyObIX MHOTO OIUOKH
AITOPUTMBI
BI, 9 omnoOoK HErpyOBbIX
MIPUTOAHBI A OIHIMOOK
e st PCLICHIA YMETb:
npakTuyec | HPAKTAICC Pa3pabarsis Hemonctpu | Jdemonctpu | HactuuHo He wMoxer
KHX 3a7a4
KOTo A aTh pyer pyer JEMOHCTPHU | IPOJAEMOHC
MPUMEHEH ATTOPHTMEI YMGHI%G yMeHI%e pyer TPUPOBATH
us
periers paspabatbiB | pa3pabaThiB yMerée yMeHI%e
MpAKTHYECK aTh aTh pa3pabatbiB | pa3palbaThiB
QITOPUTMBI | AITOPUTMBI | aTh aTh
uX 3a1ad, B
pelieHus pelieHus QITOPUTMBI | AITOPUTMBI
TOM YHCIe
MPAKTUYECK | MPAKTHUYECK | pEIICHUS pelieHus
saflat UX 3a7]a4, B | X 3a/Ja4, B | MPAKTUYECK | MPAKTHUIECK
MPHUKIIATHO
. TOM 4HCJIE | TOM YHUCIE | MX 33/a4, B | UX 3aJady, B
i 00macTH | 3550y 3amaq TOM YHCJIE | TOM YHUCIe
ACATCIPHOC | ppkmaHO | MPHKJIAAHO | 33139 3a1ay
TH. W oOmactu | i 00NAcCTH | MPHUKJIATHO | TPHUKIIAJIHO




NEATENBHOC | IEeATENbHOC | M oOmacTu | B oOmactu
TH, HE | TH, MOXET | IeATEIbHOC | NeSATEIBHOC
JIOMyCKaeT | IOMYyCTHTh | TH, TH,
OIIMO0K HECKOJIBKO | JIOMyCKaeT | JOIyCKaeT
HErpyOBIX MHOTO rpyOsnie
omroOoK HEerpyObIX OLINOKH
OInO0K
BJIAJIETh:
Hemonctpu | Jdemonctpu | HactuuHo He wMoxer
pyer pyer JEMOHCTPHU | IPOJAEMOHC
BJIaJICHHE BJIaJICHHE pyer TPUPOBATH
HABBIKAMU | HABBIKAMH | BIIQJICHHE BJIaJICHHE
HaBbikamu | pa3paboTku | pa3paOOTKM | HaBBIKAMH | HaBBIKAMHU
pa3paboTku | u u pa3paboTku | pa3paboTKu
U ONTUMM3ALl | ONTUMHU3ALl | U u
ONTUMM3ALl | UH un ONTUMHM3AI] | ONTHUMH3AIL
uu QITOPUTMOB | aITOPUTMOB | UU 17071
QITOPUTMOB | pEeIICHUS pelieHus QITOPUTMOB | JITOPUTMOB
pereHus NPAaKTUYECK | MPAKTHUECK | PELICHUs perteHus
OpakTUYeCK | UX  3ajad, | UX  3a/ad, | IPaKTHUYeCK | MPaKTHYECK
uX 3a/1a4 HE JOMyCKaeT | MX  3aj1ad, | UX  3ajad,
JIOMyCKAaeT | HECKOJNIBKO | JOMYyCKAaeT | JIOMyCKaeT
91115 (03 HErpyOBIX MHOTO rpyOsbie
OImuO0K HErpyOBIX OIUOKH
OmHO0K
3HATh:
3HaeT Bce | 3HAeT 3HaeT He  3maer
CHHTAaKCHYe | OCHOBHBIE | HEKOTOpPhIE | OCHOBHBIC
OcHoBHBIE | CKHE CHUHTAKCU4€ | OCHOBHBIE CHUHTaKCH4e
CHUHTaKCH4e | KOHCTPYKIH | CKHUE CHHTaKCHYE | CKHE
CKHue U S3bIKA | KOHCTPYKLHU | CKHE KOHCTPYKLHU
KOHCTPYKLH | MPOTpaMMH | U A3bIKa | KOHCTPYKIH | U A3bIKA
U SI3bIKA poBaHUs MporpaMMu | U sI3pIKA | IPOTPaMMHU
OIIK-4.2 nporpaMMu | 00OpabOTKH | pOBaHUS MporpaMMH | POBAHHS
CnocobeH | poBaHus pa3IuYHbIX | 00paboOTKU | poBaHUS 00paboTKu
pa3pabatbl | 00pabOTKH | THUIIOB pa3NUYHBIX | OOpabOTKU | pa3IUYHBIX
BaTh pa3nuYHbIX | HH(GOpPMAlK | TUIIOB pPa3IUYHBIX | THUIIOB
KOMIIBIOTE | TUIIOB u, He | uH(opMaIy | TUIOB uHpopManu
pHBIE uH(popMaly | IomMyckaeT | M, MOXeT | uHdopMauu | u,
nporpamMMm | U (4ucia, OIIMO0K JNOMYCTUTh | W, JIOTTYCKaeT
BI CTpPOKH, HECKOJIbKO | JIOIyCKaeT | rpyOsie
MIPUTOJIHBIC | MACCHBBI) HerpyObIX MHOTO OIUOKH
TUIst omrnooK HErpyObIX
IIPAKTHYEC OLIOO0K
KOTo YMETb:
npuMeHeH | Pa3paGateiB | Jemonctpu | Jlemonctpu | YacTuuHO He wMoxer
us aTh pyer pyer JIEMOHCTPH | TIPOJIEMOHC
MPUKIATHBL | yMEHUE yMEHHE pyer TPUPOBATh
e pa3pabatbIB | pa3pabaThiB | yMEHHE yMEHHE
KOMITBIOTED | aTh aTh pa3pabaThiB | pa3pabaThiB
HBIE NPUKIAIHBl | MPUKIAIHBI | aTh aTh
IpoTrpaMMsbl | € e NPUKITATHBl | TPUKIIATHBI
MPUTOJIHbIE | KOMIIBIOTEP | KOMIIBIOTEp | € e
TUTS HBIC HBIE KOMITBIOTED | KOMIBIOTEP
MPAKTUYECK | MPOTrpaMMbl | MPOrPaMMEBI | HbIE HBIE




oro MNPUTOJIHBIE | MPUTOTHBIC | MPOTPAMMEI | IPOTPAMMEBI
NPUMEHEHH | JUIS IOE NPUTOJHBIC | IPUTOIHBIC
sI, B TOM MPAKTUYECK | MPAKTHYECK | IS TUTST
YrCcIIe 3a/1a4 | Or0 oro NPaKTUYECK | MPAKTHYECK
NPUKIAJHO | IPUMEHEHW | IPUMEHEHH | OTO oro
iobmactu |s5, B TOM |s, B TOM | IPUMEHECHU | MPUMEHEHU
NEeSITeIbHOC | YUCIIe 337a4 | Yucie 3a/1a4 | s, B TOM | 5, B TOM
™ NPUKIATHO | MPUKIAIHO | YUCIIE 3a/1a4 | YHCIe 3a7a4
i oOmactu | i o00nacTu | NPUKIAAHO | MPHUKIATHO
NEeATENILHOC | AesaTelnbHOC | M oOsacty | 1 oGmacTtu
TH, HE | TH, MOXET | JACITEIbHOC | IeATEeIBLHOC
JIOITyCKaeT | JIOMYCTHTh | TH, TH,
OmMOO0K HECKOJIbKO | JIOMyCKAaeT | JOMYyCKaeT
HETpyObIX MHOTO rpyOsbie
(01115 (03 HErpyOBIX OIUOKH
01110
BJIQJICTh:
Hemouctpu | Jemonctpu | HacTuuHo He wmoxer
pyer pyer JIEMOHCTPH | TIPOJIEMOHC
BJIQJICHUC BIIQJICHUE pyer TPUPOBATH
HaBBIKAMU | HABBIKAMH | BIIJICHHE BJIaJICHHC
HaBpikamu | pa3paOoTku | pa3paOOTKM | HABBIKAMH | HaBBIKAMHU
pa3paboTKku | U " pa3paboTKu | pa3pabOTKu
u ONTUMU3AI] | ONTHMH3ALl | U "
ONTUMM3AI] | UH 17071 ONTHMHM3AI] | ONITUMH3AIL
uu KOMITBIOTED | KOMIBIOTED | MU uu
KOMIIBIOTEP | HBIX HBIX KOMITBIOTED | KOMIBIOTEP
HBIX nporpaMM | MPOrpamMM | HBIX HBIX
OporpaMM | IPUTOJIHBIX | IPUTOAHBIX | IPOTPaMM | TIPOTPaMM
OPUTOMHBIX | IS TUTST MPUTOHBIX | TPUTOTHBIX
TUTst NPaKTUYECK | MPAKTHYECK | JJIs IOE
NPaKTUYECK | OTO oro MPAKTUYECK | MPAKTHUYECK
oro NPUMEHEHHU | IPUMEHEHHU | OTO oro
NPUMEHEHH | S, B | 1, B | IPUMEHEHH | IPUMECHEHU
s, B NPUKIATHO | MPUKIATHO | A, B | 1, B
MPUKIATHO | chepe | i chepe | MPUKIATHO | IPUKIIATHO
i chepe JeATEeTLHOC | MeATeIbHOC | U chepe | i chepe
NesITeNbHOC | TH, HE | TH, NeSITeBHOC | IeATENIbHOC
TH JIOITyCKaeT | JIOMyCKaeT | TH, TH,
OLIO0K HECKOJIbKO | JIOMYCKAaeT | JOIMYCKaeT
HETpyOBbIX MHOTO rpyOsbie
(01115 (03 HErpyOBIX OIMUOKH
OmnO0K
OueHouHble  MaTepuanbl JJisI  MPOBEACHUS  TEKYIIEro KOHTPOJS U

IPOMEXYTOUHOM arrecTauu NpuBeneHbl B [lpuioxkenun k paboueil mporpamme

JIUCHUAIUINHEI.

[ToyHBIA KOMITJIEKT 3aJaHU U MaTepHUajoB, HEOOXOMUMBIX JJIsi OIICHUBAHUS
pe3yJIbTaTOB OOy4EHUS 110 JUCHUIIIMHE, XpaHUTCA Ha Kadeape pa3padoTyuka.



5. YueOHO-MeTOAN4YEeCKOe U MHPOPMALIMOHHOE 00ecTieYeHue TUCIUILTAHBI
5.1. YueOHO-MeTOANMYECKOE 00ecIIeueHue

5.1.1. OcHoBHas nuTepaTypa

1. IOpbeBa, A. A. MaTtemaTnyeckoe MporpaMMHUpoOBaHue : yueOHoe mocodue / A. A.
OpweBa. — 2-e u3a., ucnp. u pon. — Caunkr-IlerepOypr : Jlanp, 2022. — 432 c. — ISBN
978-5-8114-1585-4. — Tekcr : d2nekTpoHHBIM //  JlaHp : 2IEKTpOHHO-OMOIMOTEYHAs

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

2. AnznpuanoBa, A. A. Anroputmuszanus 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-0MOmoTevyHast cucrema. — URL: https://e.lanbook.com/book/206258 (mara
obpamienus: 21.03.2023). — Pexxum noctyna: Juis aBTOpH3. MOJIb30BATEICH.

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

5.1.2. JlononHUTENbHAS TUTEpATYpa

1. [IporpammupoBanue: OCHOBBI AJITOPUTMHU3AIMNA W TTPOTPAMMHUPOBAHUS ;| YUYCOHUK /
H. W. Ilapdpunosa, A. H. Ileuekun, b. I'. TpycoB ; mox pea. b. I'. Tpycosa. - M. :
Axanemusi, 2012. - 240 c. - (Breiciiee npodeccuonanbHoe oOpa3oBanue. bakamaBpuar). -
ISBN 978-5-7695-9149-5. - Tekct : HENOCPEACTBEHHBII

2. Kynunos, FO. U. OcHoBBI coBpeMeHHOH mH(popMaTuku : yueOHoe mocodue / 10. U.
Kynunos, ®@. ®. [Tamenko. — 5-e u3z., crep. — Cankrt-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. Matematuueckoe mporpaMMupoBaHue B mpumepax u 3aaaqax / W. JI.
Axynmuu. — 4-e usn., crep. — Cankr-IletepOypr : Jlans, 2022. — 348 c. — ISBN 978-5-
507-44635-3. — TekcT : 31eKTpoHHBbIN // JlaHb : 31€KTPOHHO-OMOIMOTEYHAsT CUCTeMa. —
URL: https://e.lanbook.com/book/231488 (mata oOpamenusi: 21.03.2023). — Pexum
JOCTYTIA: JIJIs1 aBTOPU3. TIOJIb30BATEIECH.



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-O0MOIMOTeYHast cucteMa «book.ruy

https://www.book.ru/

[Toptan «OTKpBITOE 00Pa30BAHKECY

https://npoed.ru

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

2
3
4
5 |Poccuiickast HalMOHAIbHAsI OMOIMOTEKA
6
7
8

HarmonanwsHas anekrponnas 6ubnuoreka (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 PpAacCHpOCTpaHsIeMOe MPOTrPaMMHOE
obecrieueHre JUCITUTUTHBI
Ne HanmenoBanue Onucanue PexBuzutsl
T/TI |IPOTPAMMHOTO 00€CTICUCHHS MOATBEPKIAIOIINX
JTOKYMEHTOB
1 |OnepanunonHas cuctema [Tonp30BaTenbCKas JloroBop  Nel33/2021 ot

Microsoft Windows 10

OInCpaluOHHadg 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», THl
(BUI) JULEH3UU - HEUCKI.
[paBo, CpOK JIEUCTBUS
TTUTIEH3UH - 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|(BUJ) JMLEH3UU - 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 UL TpeACTaBieHus y4yeOHOW uHpopManuu
Oonpiio  aymuropu  (MyJIbTUMEIUHHBIN
IPOEKTOp, KOMIIbIOTEp (HOYTOYK), SKpaH),
JIEMOHCTPAIIMOHHOE 00O0pyJ0BaHUE, Y4eOHO-
HarJsIHbIe TocoOus
JlaGopaTopubpie |YueOHas qabopaTopus Cnennann3upoBaHHOE nabopaTopHOe
paboThI IIPOrPaMMHOM MHKEHEPUH, obopynoBanue 1o mpodmio JabopaTopun

ayna. B-608

MPOrpaMMHOM WH)KCHEPHH,
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 SUOC,
TEXHUYECKHE CpelcTBa o0Oy4deHus
(MyIbTUMEIUNUHBIM NPOEKTOp, DJKpaH I
MIPOCKTOPA, MOHOOJIOK), HE00X0auMOe
JMIIEH3MOHHOE NMPOrpaMMHOE obecrieueHne
VYuebnas maboparopust Crnenann3upoBaHHOE nabopaTopHOe

MH(POPMAIIMOHHOMN obopynoBanue 1o npodmio JabopaTopun
0€301acHOCTH, nH(pOPMAITMOHHOMN 0€301acHOCTH,
ayn. B-615 CrelMaNu3upoBanHas yueOHas mebenb Ha 35
MOCaT0OYHBIX MECT, 15 KOMIBIOTEPOB C
BO3MOXKHOCTBIO BBIXO#a B MHTepHeT U
o0ecrieueHreM JOCTyTIa B DUOC,
TEXHUYECKHE CpelicTBa o0y4yeHHs
(MyJTbTUMETUHBIN MPOEKTOP,




MyJIbTUMETUIHAS IIOCKa, MOHOOJIOK),
HEOOXOAUMOE JIMIIEH3MOHHOE IPOrPaMMHOE
obecrieueHume

KomnberoTepHsiii 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

KomnbrorepHsiii kiacc,
ayn. B-619

Cnenunanu3upoBaHHas yueOHas MeOenb Ha 26

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

HEOOXOAUMOE JIMIIEH3MOHHOE IPOrPaMMHOE
obecrieueHue

KomnberorepHsiii kiacc,

Cnenunanu3upoBaHHas ydeOHass meOenp 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
JTUIIEH3MOHHOE IPOrpaMMHOE 00eCIIeUCHHE

VYuebnas madoparopust Crnenann3upoBaHHOE nabopaTopHOe

PEVMH)XUHUPHUHTA U
yIpaBJIeHUsI OU3HEC-
poreccamy,

ayna. B-623

obopynoBanue 1o mpodmio JadopaTopun
pPEeMH)KMHUPUHTa W yIOpaBlieHus  Ou3Hec-
mpoleccamMy, CreNUaIn3upoOBaHHas ydeOHas
MeOens Ha 34 mocagouHeIX MecTta, 13
KOMITBIOTEPOB C BO3MOKHOCTBIO BBIXOJla B
HNutepuer u obecrieuenuem aocryna B SUOC,

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

HEOOXOAUMOE JIMIIEH3MOHHOE IPOrPaMMHOE
obecrieueHue

KomnberotepHsiii kiacc,
B-600

Cnenunanmu3upoBaHHas yueOHas mMeOenp 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 MPOrpaMMHOeE obecrieueHne

CamocrosTeNnpHast
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,




MYyJIbTUMEIUNHBIM IIPOEKTOp, IPOrPaMMHOE
obecnieyeHue

7. Oco0eHHOCTH OpPraHN3aluU 00Pa30BaTEJIbHOM JAeATeIbHOCTH IJIf JIUIL €
OrPAHNYEHHBIMHU BO3MOKHOCTSMU 3I0POBbSI U MHBAJIU/IOB

JIviia ¢ orpaHMYEHHBIMU BO3MOXHOCTSIMU 370poBbsi (OB3) 1 MHBaIM b UMEIOT
BO3MOKHOCTh OECIPENITCTBEHHO MEPEMEIIAThCS M3 OJIHOT0 Yy4eOHO-J1abopaTopHOro
KOpIlyca B JpYroil, MOAHATbCS Ha BCE ATAXU Y4eOHO-Ta0OpaTOPHBIX KOPITYCOB,
3aHUMAaTbCsI B Y4YEOHBIX UM UWHBIX T[OMEIIEHUAX C YYETOM OCOOCHHOCTEH
NCUXO(U3NIECKOTO PA3BUTHUS U COCTOSIHUS 37TOPOBbSI.

st oOydenust s ¢ OB3 u MHBaIMAOB, MMEIOIIMX HAPYIICHHUS OMOPHO-
JIBUTATEIPHOTO armapara, 00ecreueHbl yCJIOBUsI OECHPEISITCTBEHHOTO JIOCTYIa BO
Bce ydeOHbIe nmomenieHus. Madopmanus o cuernuaibHbIX YCIOBUSAX, CO3IaHHBIX IS
oOyvarormuxcst ¢ OB3 u wuHBamuMaoOB, pa3MelieHa Ha CalTe YHHBEPCHUTETA
www//kgeu.ru. IMeercss BO3MOKHOCTh OKa3aHUS TEXHUYSCKOU ITOMOIIH aCCUCTEHTOM,
a TaKXe yCIIyT CypI0NepEeBOTYMKOB U TU(DIOCYpI0TIEPEBOIUHKOB.

Jist aganTanuu K BocnpusaTuio Juinamu ¢ OB3 u uHBanugaMu ¢ HapyleHHbIM
CIIyXOM CIIPaBOYHOI0, Y4Y€OHOro Marephajia MO AUCIMIUIMHE O0eCreYruBaloTCs
CJIeIYIOIUE YCIIOBUS:

- ISl Ty4lIeil OpUeHTallUU B ay IUTOPHH, IPUMEHSIIOTCS CUTHAJIBI OMTOBEIICHUS
0 HayaJje M KOHIIE 3aHATHA (CJIOBO «3BOHOK» MUIIETCS Ha JI0CKE);

- BHUMaHue CiaboCHpIIanero oOyJaromerocss MPHUBJICKACTCA IeIaroromMm
KECTOM (Ha TIJIeHO KIAJETCs pyKa, OCYIIECTBISACTCS HEPE3KOE MOXJIONBIBAHNUE);

- pasroBapuBas C OOyYaronIuMcCs, TMEJarorH4ecKuii pabOTHUK CMOTPUT Ha
HEro, TOBOPHUT SICHO, KOPOTKUMH TPEUIOKEHUIMH, OOecreunBasi BO3MOXKHOCTh
YTEHUS TI0 TyOaMm.

KommeHncamusi 3aTpyHEHH pPEUYEBOrO0 M HWHTEUICKTYaJbHOTO Pa3BUTHUS
ciabocbIIanuX 00y4arouuxcs MPOBOIUTCS IMTyTEM:

- HCTIOJIb30BAHMSI CXEM, THarpamMM, PUCYHKOB, KOMIIBIOTEPHBIX ITPE3CHTAIINN C
TUIEPCCHIIIKAMHA, KOMMEHTHPYIOITUMH OTICIbHBIC KOMIIOHCHTHI U300PaKCHHUS,

- pETYJSAPHOTO TPUMEHCHHS YIPAXHEHUH Ha TrpapuiyecKoe BBIICICHUE
CYIIECTBCHHBIX IPU3HAKOB MPEAMETOB U SIBJICHUI;

- obecnieyeHusi BO3MOXKHOCTH JUIsl OOydYaroulerocss IOJYy4YuTh aJIPECHYIO
KOHCYJIBTALIMIO TI0 3JIEKTPOHHOM MOYTE [0 MEPE HEOOXOIUMOCTH.

st aganranmu K Boctipusituto nuiamu ¢ OB3 u uHBanmaamMu ¢ HapyuieHUsIMU
3pEHHUs CIIPABOYHOTO, y4eOHOTO, MIPOCBETUTEIHCKOTO Martepuania,
PETyCMOTPEHHOTO 00pa30BaTEeIbHONW MPOrpPaMMO 1O BbIOPAHHOMY HAIpPaBICHUIO
HOJIFOTOBKU, 00ECIICUNBAIOTCS CIEAYIOLIUE YCIOBHUS:

- BeJIeTCs ajanTtanusi opUIIMaIbHOTO caiiTa B ceTH MIHTEepHET ¢ ydeToM 0coObIX
NOoTpeOHOCTEN MHBAIMIOB 10 3pEHUI0, 00ECIIEYMBACTCS HAIMYNE KPYTHOMPUGPTOBOM
CIIpaBOYHOM MH(OPMAIIMHU O PACITUCAHUU YUEOHBIX 3aHSITHIL;

- Mearoru4eckrii  pabOTHUK, €ro coOecenHUK (Impu HEOOXOIUMOCTH),
MPUCYTCTBYIOIINE HA 3aHATUH, MPEACTABIISIIOTCS O00YUYaIOIIUMCS, TIPA dTOM KasKIIbIi
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pa3 Ha3bIBAETCs TOT, K KOMY II€1arOTHYECKUi pabOTHUK oOpalaercs;

- IEHCTBUS, JKECThI, MEPEMEIIEHHS MeIaroruueckoro pabOTHHKA KOPOTKO U
SICHO KOMMEHTHUPYIOTCS;

- meyaTHass WHoOpMaIus MpeAocTaBisieTcs KpynHeM mmpudprtom (or 18
MYHKTOB), TOTAJIbHO O3BYyUHBAETCS;

- obecrieynBaeTCsl HEOOXOAUMBII YPOBEHb OCBEIIEHHOCTH MTOMEIECHU;

- IPEIOCTABISIETCS  BO3MOXKHOCTh HMCHOJIb30BaTh KOMIIBIOTEPHl BO BpeMs
3aHSATUM U MPABO 3aMKMCH 00BICHEHUHN HA AUKTO(OH (I10 KeTaHU0 00yJaromuXCs).

dopMa 1poBENEHUA TEKyUIEd MW [OPOMEXYTOYHOM  arTecTanuu i
obyuaromuxcs ¢ OB3 u uHBamuI0B onpeaensercs MneIarornieckuM paboOTHUKOM B
COOTBETCTBUM € y4eOHbIM miiaHoM. [Ipu HeoOxomumocTu oOyuvatomemycs ¢ OB3,
WHBAJIHUYy C YYETOM WX WHAMBHUIYAIbHBIX MCUXO(PHU3UIECKHX OCOOCHHOCTEH maeTcs
BO3MOYHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTAllMI0 YCTHO, MMCbMEHHO Ha Oymare,
NUCBMEHHO Ha KOMIIbIOTEPE, B (hOpME TECTUPOBAHUS U T.II., JINOO MPEAOCTaBISIETCA
JIOTIOJIHUTEIBHOE BPEeMsI JIJIsl HOJATOTOBKHU OTBETA.

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

MeTtoauueckoe obecrieueHre nporecca BOCIUTaHUsS 00y4YaroIUuXCsl BBICTyAaeT
OIHUM U3 OmpeAensomux (akTopoB BBICOKOTO KadecTBa OOpa3oOBaHMS.
[IpenogaBaTens By3a, JIEMOHCTPUPYS BBICOKHM MpodeccHnoHaIn3M, 3SPYAUIIHIO,
YETKYIO IPAXXIAHCKYIO MMO3HUIIHIO, CAMOJANCIUILUIMHY, TBOPUYECKUH MTOAXO0/ B PELIEHUU
npodecCHOHANBHBIX 3a7a4, B XOJ€ 00pa3oBaTEIbHOrO MpoIecca CIOCOOCTBYET
(OopMHUPOBAHNIO TAPMOHUYHOMN JIMYHOCTH.

[Ipn peanuzanuu AUCHUIUIMHBI [PENOJABaTElIb MOXET HUCIOJIb30BaTh
CJIeIyIOlIe METO/Ibl BOCITUTATEIbHOM PaOOTHI:

- MeTolbl (hOPMUPOBAHMS CO3HAHUS JMYHOCTU (Oecena, AMCIYT, BHYLICHUE,
UHCTPYKTaX, KOHTpOJIb, OOBSICHEHUE, NPUMEpP, CAMOKOHTPOJIb, PAaccKa3, COBET,
yOexKIeHUE U Jp.);

- METOAbl OpraHU3ALMH JEATEIBHOCTH W (OPMHPOBAHUS ONBITA MOBEACHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, TNeAaroruyeckoe TpeOoBaHHE, MOpPYyUYECHHE,
IpUYyYEHUE, CO3AAaHUE BOCIIUTHIBAIOIINX CUTYyalUi, TPEHUHT, YIIPAXKHEHUE, U 1. );

- METOJbl MOTHBALUU AESITEILHOCTH U MOBeJAeHUS (0J00peHHe, MOOLIPEHHE
COLIMAJIBHOM AaKTUBHOCTH, TOPULAHUE, CO3JaHUE CHUTyalull YyCIexa, CO3/1aHue
CUTYALMH JIJI1 SMOLIMOHAJIbHO-HPABCTBEHHBIX NIEPEKUBAHUIN, CODEBHOBAHUE U . )

[Ipn peamu3anyMu JUCUUILIMHBL  IIPENOAABATENb JOJDKEH  YYHTHIBATh
CJIEIYIOIME HAIIPaBJICHUS BOCIIUTATEIBHON JEATEIbHOCTH:

I'pascoanckoe u nampuomuueckoe gocnumanue:

- popMHpOBaHME Yy OOYYAIOIIMXCS ULEJIOCTHOTO MHUPOBO33PEHHS, POCCUMCKON
UJICHTUYHOCTH, YBKEHUS K CBOEH CEMbE, OOLECTBY, TOCYAAPCTBY, IPUHATHIM B CEMbE U
O0ILIECTBE JyXOBHO-HPABCTBEHHBIM M COLIMOKYJIBTYPHBIM LIEHHOCTSIM, K HALIMOHATIBHOMY,
KyJbTypHOMY W HCTOPHYECKOMY HACIIEAWIO, (POPMHUPOBAHUE CTPEMIICHHS K €ro
COXPaHEHUIO U Pa3BUTHIO;

- hopMHpOBaHUE Y 0OYUYAIOIIMXCSI AKTUBHOW TPAYKIAHCKOW TTO3UIMHA, OCHOBAHHON



Ha TPAJMLMOHHBIX KYyJIbTYPHBIX, JYXOBHBIX U HPABCTBEHHBIX LEHHOCTSIX POCCHICKOIO
oOmIecTBa, JJIsi TOBBIIICHUS CIOCOOHOCTH OTBETCTBEHHO PEaTN30BBIBATH CBOU
KOHCTUTYIIMOHHBIE IPaBa U 00s13aHHOCTH;

- pa3BUTHE TPABOBOU U MOJUTHYECKOU KYJIbTYPhI 00YJAIOITUXCSI, PACIIUPEHUE
KOHCTPYKTHBHOTO Y4YacTUsl B NPUHATUM PELICHHWM, 3aTPAaruBalOUIMX HMX MpaBa U
WHTEPECHI, B TOM YHUCJIC B PA3IUYHBIX (pOpMax camMOOpraHU3aIliy, CaMOyIpaBICHHUS,
00I111eCTBEHHO-3HAYNMOM JICSITEIIbHOCTH;

- bopMUpPOBAHUE MOTHBOB, HPABCTBEHHBIX M CMBICJIOBBIX YCTaHOBOK
JIMYHOCTH, MO3BOJISIFONIMX ~ MPOTHBOCTOATH  AKCTPEMU3MY, kceHohoouwu,
JACKPUMHWHALIMM TI0 COLIMAJIbHBIM, PEIUTHO3HBIM, PAacOBbIM, HAIIMOHAJIBbHBIM
MpU3HAKaM, MEXITHUYECKOW U MEXKKOH(ECCHOHAIBHOW HETEPHIUMOCTH, APYTUM
HETAaTUBHBIM COI[MAJIbHBIM SIBIICHUSIM.

/LlyxoeHo-npascmeennoe ocnumanue:

- BOCIIMTAHUE YYBCTBA JOCTOMHCTBA, YECTU U YECTHOCTH, COBECTIMBOCTH,
YBAXKEHUSI K POAUTEIIAM, YUUTEISAM, JIFOAAM CTapLIEro NOKOJICHHUS;

- dopMHpOBaHHE TPUHIUIIOB KOJUIEKTUBU3MA U  COJMAAPHOCTH, JyXa
MUJIOCEpJIUSl U COCTpPAJaHusl, MPHUBBIUKK 3a00THTHCS O JIOJSAX, HAXOISIIMXCS B
TPYAHOM )KU3HEHHOMN CUTYALUU;

- hopMHpOBaHKE COMUAAPHOCTH W YYBCTBA COIMATILHOW OTBETCTBEHHOCTH IO
OTHOULIEHUIO K JIFOJAM C OTPAHWYEHHBIMU BO3MOKHOCTSIMH 3J0POBBs, IIPEOJOJICHUE
MICUXOJIOTUYECKUX OapbepoB 10 OTHOIICHUIO K JIIOASM C OTrPaHUYCHHBIMU
BO3MOKHOCTSIMU;

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

Kynomypno-npoceemumensckoe socnumanue:

- opMHpOBaAHKE ICTETUUECKON KapTHUHBI MUPA;

- popMupoBaHue yBaKeHUs K KYJIbTYPHBIM IIECHHOCTSIM POJHOTO TOPOAa, Kpas,
CTpaHBI;

- MOBBIIIICHHE TIO3HABATEIBHON AKTUBHOCTH O0YYarOLIHXCSI.

Hayuno-obpazosamenvHoe éocnumanue:

- popmMupoBaHue y 00yUaromumxcst HAy9HOTO MHPOBO33PEHUS;

- popMupoBaHUE YMEHHS TTOTyYaTh 3HAHUS;

- popMupoBaHUE HABHIKOB aHAIM3a W CHHTE3a WHPOPMAIMU, B TOM YHCIIE B
npodeccuoHanbHOM 00JIaCTH.
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OueHouHble  MmaTepuaidbl MO  JUCHUIUIMHE  «AJICOPUTMU3AIMS U
IPOrpaMMHUPOBAHKEY, TTPEIHAZHAYCHHBI /TSI OIICHUBAHUS PE3yJbTaTOB OOYYCHHS Ha
COOTBETCTBUE MHJIUKATOPAM JOCTHUKEHHS KOMIIECTCHIUMN.

OrneHnBaHue pe3yJbTaTOB OOYy4YEHHUS M0 AHWCIHMIUIMHE OCYIIECTBISICTCS B
pamkax Tekymiero kKoutpouas (TK) u mpoMexxyTouHO# arrecTainuu, MpOBOJAUMBIX MO
oabHO-periTuHroBoit cucreme (bPC).

1.TexHosiornyeckasi kKapra
Cemectp 1

PeliTuHrOBLIE TTOKA3aTEIN

HanmenoBanme pasacia

DopMBbI U BUL
KOHTPOJIA
I Tekymmii KOHTPOJIb
JlonmonHUTEIbHEIE
6ammer x TK1
II Texymuii 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»

TecTt nnu 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»

TecTt nnu 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 M NMUCEMEHHBIN ONPOC 7

3amuTa 1abopaTopHoil paboThI 4

OTYeT O CaMOCTOSTEIIHLHON 14
pabore

IIpome:xxyTouHasi aTTecTanus oM
(3auer, a3x3amen, KII, KP)
3aanue NpoMeKyTOYHON

0-45

0-15

aTTeCTalluun




B nucemenHnoit popme mo
omreram

0-30

Cemectp 2

HanmenoBanme pasacia

DopMBbI U BUL
KOHTPOJIS

PeliTuHrOBLIE TTOKA3aTEIN

I Tekymmii KOHTPOJIb

JlonmonHUTEIbHEIE
oautel k TK1

II Texymuii KOHTPOIB

JlonmonHUTEIbHEIE
Oamnel k TK2

III Texymuit KOHTPOIB

JlonmonHUTEIbHEIE
Ooamnel k TK3

Uroro

ITpomexyTounas
aTTecTaus

Pa3nea 1. «ba3oBble
AJITOPUTMBI
NPOrpaMMHpPOBaHMS.
AJITOPUTMBI, NOBBIIAKOIIUE

3¢ GeKTHBHOCTH NPOTPAMMHOI0
KOI2»

TK3

15

15-
30

15-30

TecT nim MUCHMEHHBIN ONPOC

3amuTa 1abopaTopHoil paboThI

OTYeT O CaMOCTOSTEIIHLHON
pabote

Paznen 2. «lIpuemsl
CTPYKTYPHOIO
NPOrpaMMHUPOBAHUS»

TK3

15

0-15

15-
30

15-30

TecT wim NMUCHMEHHBIN ONPOC

3amuTa 1abopaTopHoil paboThl

Brimonnenre nHINBUIYaTbHBIX
3aanui (pedepaton)

Paznen 3. «Pabora c
CHMMBOJIbHBIMH H
M0JIb30BaTeJIbCKHM U THIIAMH.
OcHoOBBI 00bEKTHO-
OPHEHTHPOBAHHOTO MOIX0/12»

TK4

25

0-15

25-
40

25-40

TecT i NMUCEMEHHBIN OMPOC

3amuTa 1abopaTopHOit paboThI

OTuer o caMOCTOSTENbHOU
pabore

IIpomeskyTOUHAS aTTeCTAIIUA
(3auer, 3x3ameH, KII, KP)

oM

0-45

3agaHue IpoMexyTOUHOU
aTTecTaluu

0-15

B mucemenHoii hopme 1o
ouneram

0-30




2. OeHOYHbIC MATEPHAJIBI TEKYILET0 KOHTPOJISA ¥ IPOMEKYTOYHOM aTTecTalun
[lkana oLeHKH pe3yIbTaTOB 00YUYEHHUS 110 TUCLUHUTIINHE:

YpoBeHb chopMUPOBAHHOCTH
WHJAKATOPAa KOMIIETEHIIUHU

. . Hmxe .
Bricokuit | Cpennuii Huzkuit
3armanu- cpeaHero
Koz Koz POBAHHBIE |67 85 10 100| o 70 710 84 | 0T 55 710 69 | 0T 0 710 54
KOMIIE- WHIUKATOpa | pPe3yJbTaThl
TEHIUM  |KOMIIETEHIIMH| OOy4YeHHUs MO [llxana oueHnBaHUs
ACIAILIINH HEYIOB-
AucI © YJIOBJIET- YA
OTJINYHO XOPOIIO JIETBOPHU-
BOPHUTEIBHO
TECIIBHO
3a4TEHO HE 3a4TEHO
3HATE:
3HaeT Bce | 3HaAeT 3HaeT He 3maer
OCHOBHBIC | OCHOBHBIE | HEKOTOPBHI | OCHOBHBIE
THIIOBBIE THIIOBBIE € THUIIOBBIE
QITOPUTM | aJITOPUTM | OCHOBHBIC | aJITOPUTM
OCHOBHBIE
Bl Bl THIIOBBIE Bl
TUIIOBBIE
pelIeHUs | pEIICHUS | aNTOPUTM | PEIICHUS
QJIITOPUTMBI
CLIOHIS MPaKTHYEC | MPAKTHYEC | bl MpaKkTHye
p KHX 3aja4d | KUX 3aj7ad | pemieHusi | CKHUX
MPAKTHYECKUX
Ha Ha MpakTUYeC | 3a7a4  Ha
3a1a4 Ha
06paGoTK 00paboTKy | 00paboTKy | KMX 3amad | 00paboTK
y pa3IUYHBI | pA3UYHBI | HA y
Pa3IMYHBIX
X  THUIIOB | X  THUIOB | 00pabOTKY | pa3IHM4HbBI
OITIK-4 THIIOB uHpopman | uHOpMAIl | pa3IUUHBl | X  THUIIOB
Cnocoben uHpopmanuu P P P
HH, HE | UM, MOXKET | X  THIOB | nH(OpMa
paspabatel | O[TK-4.1 (ducna,
. JOTYCKaeT | MOMyCTUTh | mHpOpMaIl | IUH,
BaTh C 6 CTPOKH,
S — ITOCOOCH MaccHBbI) OIIINO0K HECKOJIBKO | UH, JOITyCKae
- p pa3pabaThiB HErpyOBIX | MOTMYyCKaeT | T rpyObie
arb OIIIOO0K MHOT'O OIINOKHU
nporpamm
o AITOPUTMBI HEerpyObIX
’ IUIS (030005 (310) 3
TIPUTO/THBI -
peuieHusa YMCTb.
© A Hemonctp | emonctp | Hactuuno | He moxer
mpaKkTauec MPaKTHYCCK P P
KOO WX 337124 upyer upyer JIEMOHCTpP | MPOJACMOH
MEHUE MEHUE HpYET CTpHpPOBA
MIpUMEHEH Y Y 14 pyp
it pa3pabatel | pazpabarbl | yMeHUE Tb
PaspabatbiBar | pars, BaTh paspabatbl | yMeHue
b AIrOPUTMBI | aITOPUTM | QITOPUTM | BaTh paszpabar
perieHus Bl Bl ITOPUTM | BIBaTh
IIPAKTUYECKUX | PEUICHUS | PEIICHUS | bl ITOPUTM
3aJla4, B TOM | MPAKTHUYEC | MPAKTHYEC | PEUICHUS | Bl
yycie  3ajad | KUX 3a7ad, | KuX 3a7ad4, | MpakTH4eC | peleHus
HpPIKJ'I&I[HOfI B TOM | B TOM | KUX 3a/1a4, | [IPAKTU4YC
0671aCTH YHCIE YHCIE B TOM | CKHX
NesTeabHOCTH. | 3314 3a1a4 qHCIe 3a7a4, B
NPUKJIANH | NPUKIAJH | 33134 TOM
on on NPUKIAJAH | YUCIIe
oOacTu obacTu ou 3amaq
NEITENbHO | AEATENBHO | 007aCTH PUKJIATH




CTH, HE | CTH, JIEeSTEIbHO | O
JIOMYCKaeT | MOXKET CTH, obrnactu
omnoOoK JOMYCTUTh | JOMYCKAET | NeSTEIbH
HECKOJIbKO | MHOTO OCTH,
HErpyOBIX | HETpyOBIX | IOMyCKae
omroOoK OLINOO0K T TpyOble
OLIMOKHU
BJIQJIETh:
Hemonctp | demonctp | Hactnuno | He moxker
upyer upyer JEMOHCTpP | MPOJIEMOH
BJaJICHHE | BIaJCHHE | UpYyeT CTpUpOBa
HABBIKAMU | HaBBIKAMHU | BIQJICHHUE | Th
pa3paboTK | pa3pabOTK | HaBBIKAMH | BIAJCHHUE
u ulu U | pa3pabOTK | HaBBIKaM
ONTHMHU3A | ONITUMHU3A | U ulu
Haspixamu
Sorxi u | T 11707 onTUMH3a | pa3padoT
paspa QITOPUTM | AITOPUTM | ITUU KU u
ONITUMHU3AIHH
OB OB QITOPUTM | ONTHMH3A
QJIITOPUTMOB
peleHns pelIeHUs | pelieHusl | OB 002078
HpaKTHICCKIX MPAKTUYEC | MPAKTUYEC | PEIICHUS | aJTOPUTM
saxad KHMX 3aJa4, | KUX 3a]a4, | IpaKTH4ec | OB
HE JOMYyCKaeT | KUX 3a1ad, | pereHus
JIOMYCKAeT | HECKOJIbKO | JOMYCKaeT | MpaKTUuye
(01115 (03 HErpyOBIX | MHOTO CKHX
omroOoK HEerpyObIX | 3ajad,
omrnboK JIOTTyCKae
T TpyOble
OLIMOKHU
3HATh:
3HaeT Bce | 3HaeT 3Haer He 3Hnaer
CHUHTAKCUY | OCHOBHBIC | HEKOTOPBI | OCHOBHBIC
ecKue CUHTaKCHU4 | € CUHTaKCH
OcHOBHBIE KOHCTPYK | €CKue OCHOBHBIC | YECKHE
CUHTAKCUYECK | IIMM SI3bIKa | KOHCTPYK | CHHTAKCH4 | KOHCTPYK
ue MpOrpaMM | LUK S3bIKA | €CKHE U
OIIK-4.2 KOHCTPYKLUMH | UPOBaHUsA | IPOrpaMM | KOHCTPYK | sI3bIKa
CnocobeH | s3bIKa 00pabOTK | UPOBaHUS | IIUU SI3bIKA | IPOrpPaMM
pa3pabarbIB | IPOrpaMMUpPO | U 00paboTK | mporpaMM | UPOBAHUS
aTh BAaHMS pasznyHbl | U UpoBaHUs | 00pabOTK
KOMIIBIOTEp | 00paboTKu X  THUIIOB | pa3NU4yHbl | 00paboOTK | U
HBIC Pa3IMYHBIX uHdopmall | X  THIOB | U pa3TUYHbI
pOTpaMMbl | TUIIOB uu, He | uH(popMall | pa3IMYHbl | X  THUIIOB
NPUTOAHBIC | UHQOPMAIIMKM | IOMYCKaeT | MM, MOXKET | X  THIOB | HHpOpMa
TUTS (uucna, omrnoOoK JOMYCTUTh | HHpOpMaILl | [IUH,
NPaKTUYECK | CTPOKHU, HECKOJIbKO | UH, JIOITyCKae
oro MacCHBBI) HErpyOBIX | AOMYyCKaeT | T TpyOble
MIPUMEHEHU o1nO0K MHOT'O OIIMOKHU
S HerpyObIxX
OmuO0K
YMETh:
PazpabareiBar | lemonctp | Jemonctp | Yactuuno | He moxer
b IPUKJIAIHBIC | UPYET upyer JEMOHCTp | MIPOAEMOH
KOMITBIOTEPHBI | YMEHUE yMEHHE upyer CTpUpOBa
€ mporpamMmbl | pa3pabatel | pa3pabarbl | yMEeHUE Th
MIPUTOTHBIE BaTh BaTh pa3pabathl | yMeHUE




ISt MPUKJIANH | MPUKIAJH | BaTh paspabar
MPAKTHYECKOT | bIe bIC NPUKIAJH | BIBaTh
0 KOMITBIOTE | KOMITBIOTE | bI€ MPUKITAH
NPUMEHEHHSI, | PHBIC pHBIE KOMITBIOTE | BIE
B TOM YHCIIC nporpamMM | porpamMM | PHBIC KOMITBIOT
3amaq BI BI nporpaMM | €pHbIE
NPUKIAQAHON | MPUTOMHBI | IPUTOMHBI | BI porpaMMm
obyacTu e ISt | € JUISL | IPUTOJHBL | Bl
NEeSITEIbHOCTH | IPAKTHYEC | MPaKTHYeC | € JUISL | TIPUTOTH
KOTO KOTO npakTh4ec | bie  JIs
MPUMEHEH | IPUMEHEH | KOTO MpaKTH4e
usi, B TOM | Usl, B TOM | IPUMEHEH | CKOTO
qHcie qHcie usi, B TOM | IPUMEHEH
3amaq 3amaq quclie usi, B TOM
NPUKIAJAH | IPUKIAAH | 337a4 qrcie
ou ou NPUKIIAJH | 337134
oOacTu oOacTu ou TPUKITAIH
JESTENbHO | JESITEIbHO | 001acTH oi
CTH,  HeE | CTH, NEeSTENIbHO | 00J1acTh
JOMYCKaeT | MOXKET CTH, NeSITEITbH
omroOoK JOMYCTUTH | JOMYyCKaeT | OCTH,
HECKOJIbKO | MHOTO JIoIycKae
HErpyOBIX | HErpyOBbIX | T TpyOBIE
ook OLIO0K OIIMOKHU
BIIQJICTh:
Hemouctp | Jemonctp | Hactnuno | He moxker
upyer upyer JEMOHCTp | MIPOAEMOH
BJIAJICHUE | BIaJICHHE | UPYeT CTpUpOBa
HaBBIKAMU | HABBIKAMHU | BJIAJICHHE | Th
pa3paboTK | pa3pabOTK | HaBBIKAMU | BIIaJICHUE
" u|u U | pa3pabOTK | HaBBIKaM
ONTHMHU3A | ONITHUMH3A | U u|lu
Hagsbikamu 117041 117041 onTHUMH3a | pa3padoT
pa3pabOTKA U | KOMITBIOTE | KOMITBIOTE | IIHU KA "
ONTUMU3AINUA | PHBIX PHBIX KOMIIBIOTE | ONITHMH3a
KOMITBIOTEPHBI | IPOTPaMM | IPOTPaMM | PHBIX UH
X MIpOrpamMm MPUTOHBI | IPUTOTHBI | TPOTPAMM | KOMIIBIOT
MIPUTOTHBIX X TSt | X JUISL | TIPUTOJHBI | €PHBIX
IOE MpaKkTHYeC | MpPaKTHYeC | X IS | TIpOTpaMM
MPAKTUYECKOT | KOTO KOTO MPAaKTUYEC | MPUTOIH
0 MPUMEHEH | IPUMEHEH | KOTO BIX  JUIS
NPUMEHEHHUS, | WS, B | U, B | IpUMEHEH | IPaKTHYe
B MIPUKJIAHON | IPUKJIATH | IPUKIATH | U, B | CKOTO
chepe o cdepe | oif cdepe | mpuUKIATH | MPUMEHEH
JESTENbHOCTH | IESATEIBHO | MesITeNhHO | 0 cdepe | us, B
CTH,  HE | CTH, NESTENIbHO | MPUKIIAIH
JOMyCKaeT | JOMyCKaeT | CTH, oii cdepe
omnoOoK HECKOJIBKO | JIOMYCKAaeT | MesTEIbH
HETrpyOBIX | MHOTO OCTH,
(01115 (03 HErpyOBIX | JOMyCKae
OLIMO0K T TpyOble

OILIINOKU




3. IlepevyeHb OLIECHOYHBIX CPEICTB
Kpatkas xapakTepHCTHKa OLIEHOYHBIX CPEJCTB, UCIOIb3YEMBIX MPU TEKYILEM
KOHTpPOJIE YCIEBAaEMOCTH W MPOMEXKYTOUHOM arrecTaui OO0y4aromerocs 1o

UCIHUIUINHE:

Haumenosanue Ornucanue
OLICHOYHOT'O KpaTkas xapakTepucTHKa OLEHOUYHOTO CpeACTBa OLICHOYHOT'O
cpeacTBa CpeacTBa

Cucrema CTaHIapTU3UPOBAHHBIX 3aJlaHuH, K OMILIEKT
Tect (Tecr) TTO3BOJISIOIIIAS aBTOMaTU3HPOBATH pouenypy .
o . TECTOBBIX 3aTaHUIA
M3MEpEHUs YPOBHS 3HAHUIM M YMEHHI 00yJaronierocs
KoncnektupoBanue| Kpatkoe TekcToBoe mpejcraBienue nepepaborannon | [lepeuens
y4eOHOro uHpOopMaIuu pas3nennoB
MaTepuaa
[Tepeuens 3amanuit
. 1 BOTIPOCOB JISI
Beimonxenne  maboparopHoil  paboThl, 00paboTka P s
Otyer no N N 3aIUThI
. pe3yabTATOB HWCHBITAaHUM, M3MEPEHH, SKCIIEPUMEHTA. .
nabopaTopHOU nabopaTopHOU
Odopmienue oT4Yera, 3aImTa pe3yIbTaTOB
pabote (OJIP) . paboThI, IepeYeHb
mabopaTopHO pabOTHI O OTUYETY .
TpeOoBaHUH K
OTYETY
[Tepeuens 3amanuit
. 1 BOTIPOCOB JUISI
Breimonnenne  maGopatopHoil  paboThl, 00paboTKa P s
Otuer no . . 3aIIUTHI
. pe3yIbTaTOB HWCHBITAHWA, M3MEPEHHI, SKCIIEPUMEHTA. .
nabopaTopHOI nabopaTopHOI
Odopmiienue OTYeTa, 3almTa pe3yIbTaToB
pabore (OJIP) . paboThI, IEpeUeHb
nabopaTopHoil pabOTHI 1O OTYETY 9
TpeboBaHUH K
OTYETY
. Kommiekt
CpenctBo MpoOBEepKU YMEHUIH MPUMEHSATH MOTYYCHHBIE
KonTponbHas KOHTPOJIbHBIX
3HAHUA JUIsl pElIeHUs 3a/lad OIMpPENEeICHHOrO THUMa I10 .
paborta (KaTP) 3a/IaHui o
TEeMe WIH pa3fey
BapHaHTaM
KoHeunslli npoaykT, mnoiayyaeMmblii B pe3yjbTare
IUTAHU-POBAHUS M BBITIOJHEHHS KOMIUIEKCa y4eOHBIX U
HCCIIEIOBATENIbCKUX 3adaHuil. [lo3BossieT OUEeHUTH
YMEHHUS o0y4aromuxcs CaMOCTOSITENIbHO
. KOHCTPYUPOBaTh CBOW 3HAHHS B TMPOIECCE PEIICHUs
Kypcogoii npoekt pYHp p P
MPAKTUYECKHUX 33Ja4 U MpoOJieM, OPUEHTUPOBATHCS B
(KIT), xypcoBas TeMbI MPOEKTOB
abota (KP) WH()OPMAIIMOHHOM  TIPOCTPAHCTBE H  YPOBEHb
P c(hOpMHUPOBAHHOCTH AQHAIUTUYECKUX, UCCIEeNO-
BaTEJIbCKUX HABBIKOB, HABBIKOB TPAKTHYECKOTO U
TBOP-YECKOTO MBIIUICHHUs. MOXET BBIIOJHATHCS B
WHAUBUIY-aJTEHOM MOPSIKE WIH TpymImnon
00yJaronmxcst




4. IlepeyeHb KOHTPOJBHBIX 33/laHMH HMJIM HMHbIe MaTepHaJbl,
HeoOXoAMMbIe I OLCHKH 3HAHMI, YMEHHH M HABBIKOB, XapaKTepHU3yHIOIIHX
3Tanbl GOPpMUPOBAHMSA KOMIICTEHIUI B IIpoLecce 0CBOCHHUS M CUMILINHBI

4.1 JIng TeKymero KOHTpOoJist

Ipumep 3a0arnus Tecm (TK1):

Bonpoc

Bapuanmbl omeema

1. B uwecmv koco 0wl Hazeau
sa3vik Python

bpumanckozo komeduiinozo cepuana

Jlemaiowezo yupxa

Aemopa

3meu

2. Kaxosvl cunbHvlie cmopomvl
A3vIKA NPOSPAMMUPOBAHUS
Python

Ileperocumocms xoda

FBonvwoe konuuecmeso BCNPOEHHbIX oubuomex

Yumaemocms K0O0a

HHmeepauuu C BHEUIHUMU KOMNOHEHMAMU

3. Ymo npoucxodum, kozoa
3anycKaemcs UHMepnpemamop

Ilpoepamma nepesooumcsi 8 baiim Koo

Obpabomka baiim-kK00a 8UPmMYaibHOU MAUUHOU

Ilpoepamma nepegooumcesi 8 MAUUHHBIL KOO

Ipoucxooum cunmaxcudecKull aHaiu3 npoSpammol

4. Obaacmu npumeHenust s3blKd
npocpammuposanusi Python

Cucmemnoe npocpammuposanue

Web-cyenapuu

Tpunoocenus 6az dannwix

Hpoepammupoeaﬂue HAYYHbIX U MamemamuiyecKux BbIUUCTICHULL

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

ymo  Oydem  noayueHo Ha | ]()
8bix00e

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

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

ymo  Oydem  NoOAY4eHO Ha | 3
svixo0e

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  UHCMPYKyus | ‘mpu’
D={1:"ooun’, 2:'06a’, 3:'mpu'}; | Owubka
print(D[2]), umo b6yoem | ‘ooun’
NOTYYEHO 8 umoze

9. B npoepamme | 6
npucymcemeyem uncmpyxkyus M | 2
=1[[1,2 3], [456].[7.89]]: |5
printM[1][2]), umo 6ydem | 9
NOJYYEHO 8 Umoze

10.  Kakoco muna 6Oydem | int




obvexm npu Oenenuu 08yx | float
yeavlx yucen real
long

Koncnexmuposarnue yueonoco mamepuana (TK 2):

1. BBenenue B s13b1k mporpamMmupoBanusi Python bazoBbie TuIbl JTaHHBIX
Python, yucna.

2. bazoBbie Tunbl nannbix Python, ctpoku, ciucku, cioBapu.

3. ba3oBblie Tunbl nanHbix Python, ¢aiinsl, kopTeku, MHOKECTBA.

Coznanue npuiioxenus: Ha Python

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

[Ipu orieHKe OTYETOB MO TAOOPATOPHBIM PadOTaM YUUTHIBAIOTCS CIEAYIOIIHE
KpUTEPUH:

1. 3HaHue TEOPETUYECKOTO MaTepurasa

2. BreImmosiHeHre caMOCTOATEIbHEIX 3aJaHUN

3. OTBETHI HA BONPOCHI

4. Otuer o BBINOJIHEHHOU padoTe

5. BeimosiHeHNe JOMAIIHEro 3a1aHus

KpurepusmMu o1ieHKH BBITIOJTHEHHS 3aJaHUs, COTJIACHO JOCTHUTHYTOTO YPOBHS,
SIBJISTFOTCSL:

Bricokuii  ypoBeHb. 3HaHHS TEOPETHUYECKOIO MaTepuana, MpPaBUIbHO
BBHITIOJIHEHBI BCE 3aJ]aHUSl B COOTBETCTBUHM C TPEOOBAHMSIMH, TOJIHBIE OTBETHI Ha
BOIIPOCHI, PABMJIHLHO BBITIOJTHEHBI JOMAIITHUE 3aaHus, CBOEBPEMEHHO MPEIOCTaBICH
OTYET O BBIIIOJTHEHUH paboTHI - 4 Oaia.

Cpennuii ypoBeHb TeopeTHUECKHil MaTepuas 3HAET, MPABUJIBHO BBITIOJIHEHBI
BCE 3aJIaHUs, OTBETHI HA BOMPOCHI HE TOJHBIC, JOMAIIIHUE 33/IaHUS BBITIOJIHCHBI HE B
MOJTHOM O00BEME, MPEIOCTABICH OTYET O BBIMOJHEHUU pPabOTHI, JMOO B cllydyae
HECBOEBPEMEHHOTO TMPEJOCTABICHUS OTYETa WM C HAJIMYUEeM HECYIIECTBEHHBIX
oIK1OOK B BHITIOJIHEHUHU JTA0OOPATOPHBIX 3aJaHusIX - 3 Oasa

Hwxe cpennero ypoBeHb. BrimonHeHo He Bce, HO Oonee 50% 3amaHuit
nabopatopHoil paboOThI, JOMalllHEE 3aJlaHHE€ HE BBINOJHEHbI, HECBOEBPEMEHHO
MIPEIOCTABIIEH OTUYET O BBHIOJIHEHUH padoOTHI - 2 Oaia.

Hwuskuit ypoenb. Bwimonmneno wmenee 50% mabopaTopHoii pabOOThI, HE
BBITIOJIHEHO JIOMAIIIHEE 3aJlaHre, OTYET O BBITIOJIHEHUH pa0dOThl HE MpeaocTaBieH— |
Oan

KonuyectBo GaimnoB 3a OTué€T mo jmabopaTopHoit pabore: MuHUMYM — 1 O.
KonuuectBo 6aminoB 3a OTu€r mo naboparopHoi padore (¢ yuerom koddduimeHTa
CIIO’)KHOCTH): MaKCUMYM — 4 0.

Ilpumep 3a0anuii konmponvHot pabomoel. Komniekm KOHMPONbHBIX 3A0AHUL
no eapuaumam u memam (TK 4):
Kommekr 3agau. Bapuant 1.



. Hanmmmre ImporpaMmy Jisi BBOAA MICCTHAAUATCPUYHOI'O YHUCJIa U BbIBOJA €TI0 B

JNECITUYHOU CUCTEME.

. Jlokatop OpueHTHpPOBaH Ha OAHY U3 CTOpOH cBera («C» — ceBep, «3» —
3aman, «lO» — ror, «B» — BOCTOK) U MOXXET NPUHUMATh TPU LUPPOBBIE
KOMaH/Ipl MOBOpOTa: 1 — MOBOpPOT HaneBo, —l — MOBOpPOT Hampaso, 2 —

noBopoT Ha 180°. /Jan cumBos C — HCXO/IHAsE OpUEHTALUs JIOKAaTOpa U LENbIe
yrcyia N1 u N2 — aBe mocjiaHHble KOMaH/1bl. BEIBECTH OpHEHTAIIMIO JOKAaTOpa
[1I0CJIC BBIITOJTHEHUS dTUX KOMAaH/I.

. Hansl niensie uncia K, N, a taxxe K HabopoB 1enbix yrcen no N 371eMEHTOB B

KaxioM Habope. s kaxoro Habopa BEIBECTH HOMEP €ro IEepPBOTO JIEMEHTA,
paBHOro 2, uiu yucio 0, ecau B JaHHOM Habope HET JBOEK.

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

. JIaH UEemoYuCICHHBIN cMCOK pa3mepa N. YIaIuTh U3 CIIHUCKA BCE BJIEMEHTHI,

BCTPEYAIOIIMECS POBHO JIBa pa3a, U BBIBECTH pa3MEp IOJYYEHHOIO CIIMCKA U
€ro COIEpKUMOE.

Jana matpuna pazmepa M x N. IlomeHSTh MecTaMu CTOJIOIBI, COAEPIKAIIIE
MUHHUMAaJIbHbIIA U1 MAKCUMAJIbHBIA 3JIEMEHTBI MATPUILIBI.

Hana marpuna pazmepa M x N u nenoe yucio K (1 <K < M). Ilepen crpokoit
MaTpuIbl ¢ HOMepoM K BCTaBUTH CTPOKY U3 HYJIEH.

. Jlana ctpoka, conmepkaiasi mojaHoe ums ¢aiiaa, TO €CTh UMs JUCKA, CIHUCOK

KaTajoroB (MyTk), COOCTBEHHO UMs M pacllMpeHre. BeinenuTs U3 3T0i CTPOKU
uMsl (aiina (6e3 paciupeHus).

HaHa ctpoka, comepxkaiiasi rmojaHoe ums (aina, To €CTh UMS JIUCKA, CIHUCOK
KaTajoroB (IyTk), COOCTBEHHO UMs M pacIlMpeHre. BeinenuTs U3 3TOi CTPOKU
paciupenue Qaiina (0e3 mpeAlIecTBYIOMEH TOUKH).

Komrutekt 3agau. Bapuant 2.

1.

2.

Hanuumire nporpamMmmy, KOTOpO€ MEPEBOAUT JAaHHOE HATypajdbHOE YHMCIIO B P-
pUYHYIO cucTeMy cuucienus (p=2, 3,4, 5, ..., 9).

Hano nenoe uncino B auanazone 100-999. BriBecTn cTpOoKy-ONnMCcaHUe JAaHHOTO
yyciia, HanpuMmep: 256 — «JIBECTH MATHAECAT IIECTh», 814 — «BOCEMBCOT
YETBIPHA/ILIATHY.

. I[aHO oejIoc 4Yuciio N, a tTakke K Ha60pOB HCHYJICBBIX HCJIbIX YHCCII.

[Tpu3HakoM 3aBepIeHHUs] Kaxaoro Habopa siiserca yucio 0. s Kaxmoro
Habopa BBIBECTH KOJHMYECTBO €ro 3JIEMEHTOB. BriBecTn Takxke oO1ee
KOJINYECTBO 3JIEMEHTOB BO BCeX Habopax.

JlaH wmenouucieHHbld Crucok pasMepa N. Haktu wmakcumanbHOE
KOJIMYECTBO €TI0 OJJMHAKOBBIX JIEMEHTOB.

. JIaH UETOYMCIEHHBIM CHHCOK pa3zMmepa N. YIaIuTh W3 CHOUCKAa BCE

OJINHAKOBBIE 3JIEMEHTBI, OCTABUB UX MOCIJICTHUE BXOXKJICHHUSI.

Jana matpuna pazmepa M x N. [lomeHsITP MeCTaMH CTPOKH, COJEpIKAILINE
MUHHUMAJIbHBIA U MAKCUMAJIbHBIA 3JIEMEHTBI MATPUIIBI.

Hana matpuna pazmepa M X N. YmopsmoyuTh €€ CTPOKH TakK, 4TOOBI HX
NEepPBbIE 3JIEMEHTHI 00PA30BBIBAIM BO3PACTAIOIILYIO MOCIEI0BATEILHOCTD.



8.

9.

Jlana cTpoka, cojepykaiias MmoJiHoe ums (¢aina. Beiienutrs U3 3TOM CTPOKHU
Ha3BaHHUE NEpBOro karajora (6e3 cumBoioB «\»). Eciu ¢aitn comepxurcs B
KOPHEBOM KaTajore, TO BHIBECTH CUMBOJI «\.

Jlana cTpoka-mpeyIo’)KeHne Ha PYyCCKOM s3bIKe. 3armmdpoBaTh €€, BHIOTHUB
IUKIMYECKYI0 3aMEHY Ka)Koi OYKBBI Ha CIEIYIOUIYIO 3a HEeil 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 «3K»). 3HAKU MPENUHAHUA U TPOOEIIbl HE U3MEHSTh.

Kommunekr 3agau. Bapuant 3.

l.

JlHu Hemenu mpoHyMEpOBaHbI CIEAYIOMMM 00pa3oM: 1 — MoHenenbHUK, 2 —
BTOPHUK, ..., 6 — cy6060oTa, 7 — BockpeceHwe. [lano nemnoe uncio K, nexariee
B Auanaszone 1-365. Onpenenutrs HOMep aHsS Heaenu s K-ro nHs roxa, eciu
U3BECTHO, YTO B 3TOM TOofy | stHBapsi ObLIIO BTOPHUKOM.

B BocTouHOM KaneHnape npuHAT 60-J€THUN LUKI, COCTOSIIIMN U3 12-1eTHUX
MOAIMKIIOB, 0003HAYaEMbIX HA3BAHUSIMU IIBETA: 3€JICHBINA, KPACHBIN, KEITHIMH,
Oenblii U 4yepHbIM. B KaxxI0M MOAIMKIE TOAbl HOCAT HAa3BaHUS KUBOTHBIX:
KpBICHI, KOPOBBI, TWUTrpa, 3aillla, JpaKkoHa, 3MEH, JIOIIAJW, OBIIbI, OOE3bSHBI,
KypHlIbl, cCO0aKku U CBUHBH. [0 HOMEpY roja onpeaeuTh €ro Ha3BaHue, eciu
1984 rog — Havano LUKIA: «KTOJ 3€JIEHON KPBICHD.

Hano uenoe uncno K, a Takxe K HaOOpoB HEHYNEBBIX HENbIX yucen. Kaxplii
HA0Op COJEPKUT HE MEHEe JBYX SJEMEHTOB, MPU3HAKOM €ro 3aBepUICHUs
spigercss uucno 0. s xaxmaoro HaOopa BBIMOIHUTH ClEnyIolee JeHCTBUE:
€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 crimcok A pasmepa N u nienoe uucio K (1 <K <4, K <N). OcyiuiecTBUTh
UKJIMYECKUA CIBUT 3JIEMEHTOB crucka BrpaBo Ha K mo3unuii (mpu 3tom Al
neperiner B AK+1, A2 — B AK+2, ..., AN — B AK). [lomyckaercs
MCIIOJIB30BaTh BCIIOMOTATENIbHBINA CIIUCOK U3 4 3JIEMEHTOB.

. Han cnucok pasmepa N. BcTaBuTh 371€EMEHT C HYJIEBBIM 3HAUYCHHEM MEPEN

MHHHMMAJIBHBIM U ITOCJIE MAaKCUMAJIBHOIO 2JIEMEHTA CIIUCKA.

Jlana nenouncnenHas marpuia pasmepa M x N. Halitu Homep nocneanei us ee
CTPOK, COAEPKAIMX TOJIBKO YETHBIE YuCia. ECIM TakuX CTPOK HET, TO BBIBECTH
0.

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

Jlana cTpoka-npeajgoxkeHue Ha pycckoMm sizbike M yucio K (0 < K < 10).
3ammdpoBaTth CTPOKY, BBIIOJHUB LHUKIMYECKYI0 3aMEHY KaKI0M OyKBBbI Ha
OYyKBY TOTO K€ pPEerucTpa, pacrnojokeHHyto B ajdasure Ha K- mo3unmu nocine
mmdpyemoit 6ykBol (Harpumep, 11 K = 2 «A» nepeitner B «B», «a» — B «B»,
«b» — B «I'», «s» — B «O» u T. 1.). BykBy «&» B andaBuTe HE yUUTHIBATD,
3HAKH MPENUHAHUS U TPOOEbl HE U3MEHSTh.



9.

JlaHo 3ammdpoBaHHOE MPEIJIOKEHNE Ha PYCCKOM S3bIKE (Croco6 mudbpoBaHUs
onMcaH B MpenplaymieM 3agaHun) U koaoBoe cMmemeHue K (0 < K < 10).
Pacumdposats npeaioxeHue.

Kommuiekt 3amgau. Bapuant 4.

1.

JlaH HOMep HeKOoToporo roja (Lejaoe MOJIOKUTEIbHOE 4ucio). OnpeaenuThb
COOTBETCTBYIOILIUA €EMY HOMED CTOJIETHUS, YUUTHIBAS, YTO, K IPUMEPY, HAYATIOM
20 cronetus 6bu1 1901 rom.

Jlan HOMEp roja (MOJOXKHUTEIbHOE Iesioe 4ucio). OnpeneauTs KOJIUYECTBO
JHEW B 9TOM TOJly, YUYUTBHIBAs, YTO OOBIYHBIM roj HacuuThIBaeT 365 aHEH, a
BHUCOKOCHBIM — 366 nHell. BUCOKOCHBIM cuMTaeTCs T'oJl, Aeysiuiicsa Ha 4, 3a
HCKJIIOUEHUEM TE€X TroJI0B, KoTopbie nendarcs Ha 100 m He nensarcs Ha 400
(manpumep, roasl 300, 1300 u 1900 He saBiAOTCS BUCOKOCHBIMHU, a 1200 u
2000 — sBIAIOTCA).

Hano menoe yucino N (> 2) u Habop u3 N BemecTBeHHBbIX yucen. Habop
Ha3bIBACTCA NUI00OPA3HLIM, €CIIH KaXKIbI €ro BHYTPEHHHH JJIEMEHT JIMOO
Oosbire, MO0 MEHbBIIIE 00OMX CBOUX COCEICH (TO €CTh SABICTCS «3yOIIOM»).
Ecnou nanubiit HaOop sBIISIETCS THUII000pa3HBIM, TO BbIBeCTH (; B IIPOTHUBHOM
CJIydae BBIBECTH HOMEP IEPBOTO JIEMEHTA, HE SIBJISIOIIETOCS 3yOIIOM.

JlaH 1eno4YnCIeHHbId CIUCOK pa3Mepa N. Y1anuThe U3 CIIUCKA BCE JIEMEHTHI,
BCTPEUYAIOIIMECS MEHEE TPEX pPa3, U BBIBECTH pa3Mep MOJIYYEHHOTO CIIMCKA U
€ro COJAECPKUMOE.

. Han cnucok pasmepa N. IlpoayOnupoBath B HEM 3JIEMEHTHI C YETHBIMHU

HOMEpamH (2, 4, ...). YCIIOBHBII oriepaTop HE UCIOJIb30BATh.

HNana kBagpartHas Matpuua nopsaka M. OOHyIUTh 3J€MEHThl MaTPHIbL,
JIeXKAINE HUKE TTTABHOM JUaroHaliv. Y CJIOBHBIM ONEPATOP HE UCIOIb30BATh.
HNana kBaapatHas matpuna A nopsanka M. IlosepHyts ee Ha yrom 90° B
MOJIO’KUTEIBHOM HAIIPaBJICHUU, TO €CTh IMPOTHUB YaCOBOM CTPENKU (IIPH 3TOM
anemeHT Al,l mepetiner B AM,1, snementr AM,1 — B AMM wu 1. 1.).
BcnomorarenbHy0 MaTpuily HE HCIIOJIb30BAaTh.

. Jlana ctpoka, comepxaiiiasi JJaTMHCKUE OYKBBI U CKOOKH Tpex BUIOB: «()», «[]»,

«{}». Eciin ckoOku paccTaBiieHbl IPABUIBHO (TO €CTh KaKJOW OTKPBIBAIOLIEH
COOTBETCTBYET 3aKpbIBarollasi CkoOKa TOro ke BUAa), TO BeiBecTH uuciio 0. B
IPOTUBHOM CIIy4yae BBIBECTH WJIM HOMEP MO3UIMH, B KOTOPOM pacnojio’keHa
nepBasi ommOoYHas CKOOKa, WJIM, €CJIM 3aKphIBAIOIIMX CKOOOK HE XBaTaer,
yucio —1.

Jlana ctpoka, cojepxainas moiaHoe ums (aiina. Beimenauts u3 3TOH CTpOKU

Ha3BaHHWE TMepBoro Kkaramora (0e3 cuMBoNOB «\»). Ecnmu daitn comepxurcs B
KOPHEBOM KaTajore, TO BBIBECTH CUMBOJI «\».

Koncnexmuposarnue yueornoco mamepuana (TKS5):

1.  ba3oBble alIroOpuTMbI MPOTPAMMHPOBAHUS. AJNTOPUTMBI, TOBBIIIAOIINE
3 PEKTUBHOCTH MPOTPAMMHOTO KO/IA.

2. Ilpuemsl CTPYKTYypHOTO MPOTPaMMHUPOBAHUS

3. Pabora ¢ CHMBOJIBHBIMM W TIOJB30BATEILCKUM M THIAMU. 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 MaTepHraia

2. BelnmosiHeHNEe caMOCTOSITEIILHBIX 3aIaHUN

3. OTBeTHI Ha BOIIPOCHI

4. Otuer o BBINOIHEHHOU padoTe

5. BeimosiHeHHe JOMAIIHEro 3aJaHus

KpurepusmMu o1ieHKH BBITIOJTHEHHS 3aJaHUs, COTJIACHO JOCTHTHYTOTO YPOBHS,
SIBJISTFOTCSI:

Bpicokuii  ypoBeHb. 3HaHHMS TEOPETHMYECKOIO MaTepuana, PaBUIIbHO
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 TeopeTHUECKHil MaTepuas 3HAET, MPABUJIBHO BBITIOJIHEHBI
BCE 3aJlaHUs, OTBETHI HA BOMPOCHI HE MOJHBIC, JOMAIIIHUE 33/IaHUS BHITIOJIHEHBI HE B
MOJIHOM 00BbeMe, TPEJOCTaBIEH OTYET O BBIMOJIHEHUH paboThl, JUOO B cCllydae
HECBOEBPEMEHHOTO TMPEJOCTABICHNUS OTYETa WM C HAJIMYUEeM HECYIECTBEHHBIX
OIIMOOK B BHITIOJIHEHUH JTAOOPATOPHBIX 3a/IaHMsIX - 3 Oasuia

Hwxe cpennero ypoBeHb. BrimonHeHo He Bce, HO Oonee 50% 3amanuit
nabopatopHoil paboOThI, JOMAlllHEE 3aJlaHHE€ HE BBINOJHEHbI, HECBOEBPEMEHHO
MIPEIOCTABIIEH OTUYET O BBHIITOJIHEHUH padOTHI - 2 Oaia.

Huskuit ypoBenb. Brimonneno wmenee 50% naGopaTopHoil paOOThI, HE
BEITIOJTHCHO JIOMAIITHEE 3aJIlaHre, OTYET O BBITTOJIHCHUH Pa0dOTHI HE MpeaocTaBiIcH— |
oan

KonuyectBo 6ainoB 3a OTué€Tr mo nmabGopaTopHoit pabore: MuHUMYM — 1 O.
KonuuectBo 6aminoB 3a OTuét mo naboparopHoi padore (¢ yuerom koddduimeHTa
CJIO’KHOCTH ): MaKCUMyM — 4 0.

Ilpumep 3a0anus kypcosas paboma (KP). Tembt 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
4acoOBOM CTpenKe (JEBbI BEPXHHUU OJIOK CTAaHOBUTCS MPABBIM BEPXHUM, IPAaBbII
BEPXHUI — ITPaBbIM HIXKHUM U T.11.).

2. CocraBUTh HOpPOrpamMMmy, KOTOpas 3alojHSAET KBAaAPATHYIO MAaTpPHILY
NOpsZIKa 1 YMCIaMHU, 3alaHHbIMH QyHKIMen F(n), 3amuceiBas uX B HEe «I10 CIIUPATIN
a) TO 4YacoBOHM cTpenke, 0) MPOTHB YacoBOW cTpeiku. Pa3paboTaTh MPOEKT s
ciydas, korna F(N) Moxxet ObITh pa3HoO (PYHKIHS, KaK TapaMeTp).

Hanpumep, s n=5 u F(n)=n’ moayuaem cieayromue 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
pUMEHEHUEM TOOUTOBBIX ONEpaIIHii.

4.  Jlanma BemecTtBeHHas matpunia pasmepoMm (N x M). IlepectaBiss ee
CTPOKHU U CTOJIOIBI, JOOUTHCS TOTO, YTOOBI HAMOOJIBIIUM AJIEMEHT (MU OJWH U3 HUX)
OKa3aJCsl B IEBOM BEPXHEM YIIIy.

5. PazpabotaTh NpoeKT, KOTOPHIM 0OecreYrBaeT BBLIMIOJHEHUE OIEpaIlHii
CJIOKEHUS, BBIYMTAHUS W YMHOXKEHHS HaJ MaTpUllaMu Lenblx 4Yucen. Bridop
BBINIOJIHAEMOM Olepalii OCYIIECTBISIET ToJib3oBaTenb. i  apudmeTndeckux
omnepanui HaJl MaTpULIAMH UCIIOJIb30BATh EPETPY3KY ONEPATOPOB.

6. N3 maccuBa ynanuTh Camyro JUIMHHYHO LEMOYKY YETHBIX 3JIEMEHTOB.
[Tpumep, u3 maccuBa A[8]: 4 1 42 1 2 4 6 nokeH noayyuTbest MaccuB A[S5]: 4 1 4 2
1 (camas jyMHHAs IEMOYKA YETHBIX YHCET BKIIFOYAET 2JIEMEHTHI ¢ 6 mo 8: 2 4 6).
[IpoBepuTh MOTHOTY HPOrpamMMbl Ha JUIMHHBIX MAacCHMBaX C OOJBIIMM HAObOpPOM
MOCJIEIOBATEIBHOCTEH LIENbIX yuced. PaccMoTperh cuTyanuio, Korja MoJ0OHbBIX
LEMOYEK HET.

7. W3 MaccuBa A yaanuTh TE€ AIEMEHTHI, KOTOPbIE BCTPEYAKOTCA U B MACCHBE
A v B MmaccuBe 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 niocine yaaneHus npumet Bua: A[6]: 33423 09.

8. N3 maccuBa A ynanuTh Te€ IEMOYKH YETHBIX JIEMEHTOB, B KOTOPHIX €CTh
XO0Ts1 Obl OJIUH 3JeMeHT W3 MmaccuBa B. IIpumep, maccuB A[9]: 324523265,
MaccuB B[6]: 1 347 8 9. MaccuB 4 nocne ynanenus npumet Bul: A[7]: 35232 635.

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

10. MaccuB A npencraBiger coO0l MaTpuily Ko3()PHUIMEHTOB JUHEHHOTO
ypaBHEHHUSI n-To Topsiaka. Pa3zpaGoTtaTe mporpamMmy i HaXOXKIEHUsI pEIICHUs
cucteMbl Metosiamu ['aycca u Kpamepa.

11. MaccuB A npencrasiger coO0l Martpuily Ko3()PHUIMEHTOB JIUHEHHOTO
ypaBHEHHUSI n-To Topsiika. Pa3paGoTtaTe mporpamMmy i HaXOXKIEHUsI peIIeHUs
CHUCTEMBbI METOJIaMH 3ei1elI1 U METOJIOM OOPAaTHOM MaTPUIIbI.

0 N
EENEVS I O

12.  Tloctpouts GyHKIMOHANBHYO 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, coumepxamid TEKCT Ha pycckoMm s3bike. I[loacumTaTh
KOJIMYECTBO CJIOB, HAYMHAIOIIMUXCS U 3aKAHUMUBAIOUIMXCS 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 MOMOIIBIO «IHdpa MEPECTaHOBKUY». DTOT MU
MEHSET MecTaMH JiBe cocenue OykBbl. [IpoymaTs BapuaHT mM(pOBKH, €CIU YUCIIO
OYKB B CJIO€ HEUETHOE.

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

16. Hanucare noanporpammy—yHkiuto Form(S, X, Y), rne S — ctpoka, X u
Y — BelecTBeHHbIE TIEpeMEHHBIE. B CTpoke 3amucaHo apu(pMETHYeCKOe BhIpaKEHHE,
cozepxaiiee nepeMeHHble X U Y, KOHCTaHTHI (1IeJIbIe WM BEIIECTBEHHBIE), OTIEPALIU
+, -, *, /. Tlopsnok omepanuii onpeneneH ckookamu. Iloamporpamma—gyHKIUs
BO3BpAIAET 3HAUCHHE apU(METUUYECKOTO BBIPAKEHUS MPU 33JJaHHBIX 3HaYCHUsAX X U
Y.

17. Hanucare noanporpammy—dynkuuto Form(S, X), rne S — crpoka, X —
BELIECTBEHHAs IepeMeHHas. B cTpoke 3amucaHo apu@MEeTHYecKOoe BbIpakKeHHE,
coziepxkaliee nepeMeHHyro X, KOHCTaHThI (1eJIble WM BEIIECTBEHHbIE), onepaiuu +,
-, * /. llopsgok omnepauuid ompexaeneH ckoOkamu. Iloanporpamma—gpyHKIMs
BO3BpAIAET 3HAYEHUE apU(PMETUUYECKOTO BEIPAXKEHUS MPU 3aIaHHOM 3HaUY€HUU X.

18. Pa3paboTaTh MPOEKT, B KOTOPOM pPEAIM3YIOTCS CTaHJAPTHBIX Olepanuu
Haj TPEXMepHBIMH Bektopamn @ = X7+ V] +2zk. Co3aTh COOTBETCTBYIOIIHE
CTPYKTYpbI, PyHKINU C HUIMH U PEan30BaTh MEPErpy3Ky OmnepaTopoB.

19. PazpaboTarh mpoOEKT, B KOTOPOM PEATU3YIOTCS CTaHIAPTHBIX ONEpaluu
HaJ  KOMIUIGKCHBIMH  4YHCIaMu B  anreOpamueckoir  ¢opme  z=A+iB.
i — komruiekcHast exunnna i =vV—1. Co3jath COOTBETCTBYIOINE  CTPYKTYPHI,
(GyHKIMY ¢ HUMU U Pealiu30BaTh NEPETPY3KY ONMEepaToOpOB.

20. Pa3paboTaTh MpOEKT, B KOTOPOM pEATU3YIOTCS CTaHIApTHHIE OINepaluu
HaJ KOMIUIEKCHBIMH 4YWCIaMH B OKCHOHEHIHManbHOW (dopmez =¢e"™. i -
KOMILTeKCHas equuuna i = vV —1. Co3zars COOTBETCTBYIOIINE CTPYKTYPbI, PYHKIUU C
HUMU U peasiu30BaTh NEPErpy3Ky OMepaTopoB.



4.2 JInsi IpOMEeKyTOYHO! aTTeCTAIUU:

Ilpumep 3auemnvix 3a0anuti (OM 1).

1. Jlan pa3mep (daitna B Oaitax. Mcmonp3ysi oneparuio JelieHus Haieiao, HauT
KOJIMYECTBO IMOJIHBIX KUJI00aWTOB, KOTOphIE 3aHMMAET AaHHbIN (aitn (1 kumoOalT =
1024 Gaiita).

2. [aubl nensie nonoxutenbHbie uncia A u B (A > B). Ha otpe3ke nnuHbl A
pa3MelIeH0 MAaKCUMaJbHO BO3MOXKHOE KOJHUYECTBO OTpe3KoB uHbI B (0e3
HajokeHuit). Mcronb3ys onepanuio JAeNeHHs] Haleno0, HaAWTH KOJIMYECTBO OTPE3KOB
B, pa3menieHHbIX Ha OTpe3ke A.

3. JlaHo Tpex3HauHoe uKcio. Hailtu cymmy u npousBeienue ero nudp.

4. JlaHO Tpex3HAuHOE 4YHUCIO. BhIBECTH 4YHCIIO, MOJYYEHHOE MpPHU MNPOUYTECHHUU
MCXOJTHOTO YKCIIa CIIpaBa HaJlIeBo.

5. lano uenoe uucio A. IIpoBepuTh UCTUHHOCTH BbICKa3blBaHUs: «Hucimo A
ABJISIETCA MOJOKUTETBHBIM).

6. aubl nBa nensix uucina: A, B. IIpoBepuTh HCTUHHOCTH BBICKA3bIBAHUA:
«Kaxnoe u3 uncen A u B HeueTHoE»

7. Haubl tpu ueneix yucna: A, B, C. IIpoBepuTh UCTUHHOCTH BBICKA3bIBAHUA:
«Kaxnoe n3 uncen A, B, C moJ0XUTEIBLHOE.

8. Haubl Tpu uenwix umucina: A, B, C. IIpoBepuTh UCTUHHOCTH BBICKA3bIBAHUS:
«XoTtsa O0n1 oqHO U3 uncea A, B, C oJIOKUTEIBHOEY .

9. Nano menoe uuciao N (> 0). ChopmupoBaTb U BBIBECTH IETOUUCICHHBIN
CrucoK pazMepa N, coxepramuid N epBbIX OJIOXKUTEIBHBIX HEYETHBIX Yucen: 1, 3,
5,....
10. Hano nenoe yucino N (> 1), a Takxke nepBblid ujeH A W pa3HOCTb D
apudmernueckoit mporpeccun. ChopMupoBaTh M BBIBECTH CHHCOK pa3mepa N,
coaepxkaiyii N nepBbIX WICHOB JaHHOU nporpeccun: A, A + D, A + 2D, A + 3D,

1. JlaH cniucok A HEHYJIEBBIX IETbIX yucel pasmepa 10. BeiBecTr 3HaueHue
nepBoro u3 tex ero snemMeHToB AK, KoTOpbIe yaoBIeTBOPsIOT HepaBeHCTBY AK <
A10. Ecimm Takux 371€MeHTOB HET, TO BeiBecTH (.

12. Han criucok pasmepa N u nenbie uncina K u L (1 < K <L < N). Haiitu
CyMMY 3JIEMEHTOB criicka ¢ Homepamu oT K 10 L BKiIrouuTeNnbHO.
13. Hanbl nensle nonoxurenbHble uncia N1 u N2 u ctpoku S1 m S2.

Ilonyunts M3 3THX CTPOK HOBYIO CTPOKY, COAep:Kailyro nepsBeie N1 CHMBOJIOB
ctpoku S1 u nocnennue N2 CUMBOJIOB CTPOKH S2
14. Han cumBon C u ctpoka S. YaBouth Kaxjaoe BXxoxaeHue cumpojia C B
CTPOKY S.
15. dan cumBon C u crpoku S, SO. Ilepen kaxpim BxoxxaeHueM cumoia C B
CTPOKY S BCTaBUTH CTPOKY SO.

Ipumepwl sx3amenayuonnvix ouremos (OM 2):
buner Ne 1
1. TpanciaTop. Pa3HOBUIHOCTH TPaHCIATOPOB



2. Ocobennoctu apupmernueckux onepannii Ha C++. CoBMEIIeHHBINA ONIEpaATOP
npucBanBanus. Yemy OyAeT paBeH pe3yibTar BeluuciaeHus: inti, k=2, m =10, i =
N 2i-1
i (2
(m)/(m/k - 5); 3. Iloctpouts TAOAUIYy GYyHKIHH F(x)= > (-1)’ %
i=1 1)
1:4+3-107"] ¢ marom 5-102. N - mo6oe KoHEuHOe 1e1oe yncio. Mcrnons30BaTh
PEKYPPEHTHbBIE COOTHOIICHHS M HE UCIIOIb30BaTh (DYHKIIMIO POW JIJISl TIOJTyYECHHUSI
crernenu (-1).

s xe[-3-10

bumnet Ne 2
1. IToustue nortok Ha C++. KoHCONIBbHBIE MOTOKHA BBOJA/BBIBOIA

2. Paznuuue B nepenayde nmapaMeTpoB MO 3HAYEHUIO U 0 ccblike: Kakol pe3ynbTar

IMOABUTCA HAa KOHCOJIN ITOCJIC BBIIIOJIHCHUS ITPOIrPpaAMMBIL

inta, b, c, d;

void f( int a, int& ¢, int& d)

{

int b;

a=5;¢c=7;b=9;

i

nt main()

{

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

3. 3aBUCHUMOCTh CUTHajJa OT BpeMeHHM ¢ onpenensiercss dhopmynon U(f)=e

sint+kt

Peructpanus curnana U(f) peamusyercss Ha uHTepBasie t€[1;10],Ar=1 . Co3nath
MacCHUB U3 3HAUYCHUI CUTHAJIA U HAUTU MOMEHT, KOT'/Ia CUTHAJl UMEET MAaKCUMaJIbHOE

3HadyeHue. 3HaueHue napamerpa k=1,3-10-3

buner Ne 3

1. Pa3paboTka (pyHKIMM BBIYMCICHHUS CyMMbl KOHEYHOTO psifa MO 3aJaHHOMY

apryMEHTY U YMCIy YJICHOB psJa.

2. CTpyKTypbl: MmAOJIIOH CTPYKTYpbl, B KaKHX CIlydasx yAOOHO MOJb30BaThCS

cTpyKkTypou. [IpusBectu nmpumepsl.

3./lana nHbOpMAaIS 0 KOMHATaX B OOIICKUTHH, 3allicaHHas B (paiiie. 3anuch
uMeeT BUJ: (haMHIIK, HOMEp KOMHATHI, GaKyIbTeT, IIoiaab. COCTaBUTh CITHUCOK
CTYJICHTOB C 33JIaHHOTO (haKyJbTeTa U HAUTH CPEI HUX TEX, KTO JKMUBET B KOMHATE C
HauMeHbIIeH Tiomaaso. HoBas ctpykrypa: hamMuius, miomaas KOMHATBI.

buner 4

1. YUro Takoe auHaMHUYecKas THUMH3AIUSA JaHHBIX? UTO MpeACTaBISAIOT U3 ceds
nepeMeHHbIe, 00BEKTHI, CChUTKN? Kakue 1Ba 00s13aTeIbHBIX OISl KMEeT 00BEKT?

2 Jlana cTpoka, cojaepskaiias mojHoe ums ¢aijaa, TO €CTh UMS JINCKa, CIIHUCOK
KaTajoroB (IyTh), COOCTBEHHO MMs M paclIupeHue. BbuiaenuTs U3 3TOM CTPOKHU
pacimpenue Qaitna (6€3 mpeanecTByomenl TOUKH).



buner 5
1. Yto Takoe OOBEKT M UTO TaKOe MEPEeMEHHAas, KaKk OHM MEXIY COOOM CBs3aHbI?
['ne xpanuThest uHPOpMaIus o Tune oobekTa? YTo Takoe CUETUHK CCHIJIOK U KaKue
(GYHKIIUM OH BBITOJIHSET?
2 JlaHa cTpOKa-IpeAJIO’KEHUE C H30BITOYHBIMH MPOOETaMU MEXAY CIOBAMH.
[Tpeobpa3oBath ee Tak, YTOOBI MEXAY CIOBaMHU ObLT POBHO OJIMH MPOOEI.

buiter 6
1. HazoBute HMKINYECKHE KOHCTPYKUMM SI3bIKa MporpamMMmupoBaHus. OmumTe

KOKIYI0 U3 HUX, TPUBEAUTE MPUMEPHI UCIOIB30BAaHUS B MPOrpaMMHOM Koje. B
YeM OTJINYHUE ITUKIUICCKUX KOHCTPYKITHH.

2. Jlansl 1enblie nojoxutenbHbie unciia M, N u Ha6op u3 N uucen. ChopmupoBaTh
MmaTpuily pazMepa M X N, y KOTOpOH B KaXKIIOM CTPOKE COJEp>KaTCsl BCe YHCIa U3
UCXOJTHOTO HAabopa (B TOM K€ TTOPSIJIKE).

buner 7
1 .IlpucBanBanuu KOpTEXEH U cnuckoB.  [IpucBamBanve MOCIEA0BATEILHOCTEN.

Pacmimpennoe pacnakoBbIBaHHE IOCIIENOBATEIILHOCTEN. PackponTe BONpPOCH Ha

npuMepax

2. Jansbl nenslie nojoxurenbubie uncina M, N u Hadop u3 N uucen. ChopmupoBarth
Matpuiry pazmepa M X N, y KOTOpO# B KaXJ0M CTPOKE COAEPKATCA BCE YMCIIA U3
HCXOJHOTO Habopa (B 00paTHOM MOPSIIKE).

buner 8
1. Korma BnepBeie mnosiBuiica Python, kTo co3garens maHHOTO —s3bIKA

nporpamMmmupoBanus. [log BAMAHMEM KAaKHX  SI3BIKOB  NPOTPAMMHUPOBAHUSA
co3naBayicsi Python. KakoBbl OCHOBHBIE OCOOCHHOCTH SI3bIKA IPOTPaMMHPOBAHUS
Python.

2. Han daiin nensix arcen. Co3aaTh HOBBIN (aiii, coaepikaliuil Te *Ke dJIEMEHTHI,
YTO W UCXOJHBIN (haiisl, HO B 0OpaTHOM MOPSIJIKE.

buser 9
1 Yrto mpencrasnser u3 ceds mporpamMma He si3blke mporpammupoBanusi Python?
WcxonHplil mporpaMMHbBIA Koj, 4Tto 3T0? Kakum 00pa3oMm mosy4yaeTcsi TaHHBIA
koxa? Uro Takoe GaiiT-koa? Kakum obpazom nomyuaercst oH? Uto Takoe PMV?
2 JlaHbl KOOpJAMHATHI JIBYX pa3jIMYHBIX MOJEH MmaxmaTHOM gocku x1, yl, x2, y2
(uenple yucna, Jaexamuye B jauana3oHe 1-8). IIpoBepuTrb UCTUHHOCTH
BbICKa3bIBaHUs: «Dep3b 32 OAMH X0/ MOXKET HEPEUTH C OJHOTO OIS Ha IPYTOe).

buner 10
1. HazoBute obOiiactT NpuMEHEHHUs s3blka IporpammupoBanusi Python. Kakue

3aJ1a4yd MOKHO PeIaTh ¢ momMoInpio Python.
2 lano ums daiina u nenoe ynciio N (> 1). Co3nath ¢aiiit 1esbix 4ucen ¢ JaHHBIM
MMEHEM M 3amucaTh B HETO N MOJIOKHUTEIBHBIX YeTHBIX uucen (N, N-2, ...).
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