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Pabouas mporpamma paccMoTpeHa U ogo0peHa Ha 3acenanns kadeapel MHpopmaTuka u
MH(GOPMALIMOHHO-YTIPABJISIONINE CUCTEMBL, TpoToko Ne 24 ot 26.10.2020

3aB. xadenpoit Topxkynosa 1O.B.

[Tporpamma paccMoTpeHa u o00peHa Ha 3acelaHi| BhIycKatomiei kadenpsl MudopmaTika
¥ UTH(POPMAITMOHHO-YIIPABIISIONINE CUCTEMBI, MPOTOKOoT  Ne 24 ot 26.10.2020

3aB. xadenpoii Topkynogsa 10.B.

[Iporpamma ooOpeHa Ha 3acelaHMd METOAMYECKOro coBeTra MHCTUTYTa LludpoBbIx
TEXHOJIOTUWA U SKOHOMUKH, poTokon Ne 2 ot 26.10.2020

3aMm. gupektopa HHCTUTYTa LM POBBIX TEXHOIOTHUI U SKOHOMUKH
Kocynun B.B

[Iporpamma npuHsiTa penieHueM YUYeHOro coBeta MHCTUTYTa [{udpoBbix TexHOIOTHI U
HSKOHOMUKH, TTpoTokoa Ne 2 ot 26.10.2020

CoryiacoBaHo:

PyxoBoautens OITOIT CubaeBa I'.P.




1. Heab, 3a1a4M U MUIAHUPYEMble Pe3yJIbTAThI 00yUeHHUsI 10 JUCHUIIIHHE

[lenpt0 OCBOGHMS NUCUUILTUHBI «AJTOPUTMHU3ALUS U MPOrPaMMHPOBAHUE» SIBISETCS
dbopMHUpOBaHUE y CTYJEHTOB 0a30BBIX KOMIIETEHUMU B 00JIACTH NMPOrpaMMHUPOBAHUS, B TOM
YKCJie 03HAKOMIIEHHUE CTYJIEHTOB C TIOHSITHEM aJIfOPUTMA, OCHOBHBIMU BUJIAMU aJITOPUTMOB U
ANTOPUTMHYECKUX TPUEMOB, BEIPA0OTKA MPAKTUUYECKUX HABBIKOB MTOJITOTOBKHU U PEILICHUS 3314
Ha KoMmIbloTepe. B kadecTBe si3bika 00ydeHust ucnoiybzyercs C++.

3ajayaMy OCBOEHUS TUCLMILIAHBI SBIISIOTCA:

OCBOEHHUE TEXHOJOTUU Pa3pabOTKU aJrOpPUTMOB;

dbopMupoBaHUe y CTYJCHTa HaBbIKa MEPEBOJIa KOHKPETHOM 3a/1auM Ha alTOPUTMUYECKUI
A3BIK;
OCBOEHHUE METOOB MOBBIMIECHUS 3PPEKTUBHOCTH MPOTPAMM JUIS PEIICHUS TPUKIATHBIX 3a7a4

Ha KOMIIBIOTCPC C UCITOJIb30BAHUCM COBPCMCHHBIX CUCTCM IIPOIrpaMMHUPOBAHUA

Komnerenun, QopmupyemMbie y o0OydJarommxcs, 3alIaHUPOBAHHBIC pe3yIbTaThl
00yueHHs MO TUCLUUILUIMHE, COOTHECEHHBIC C MUHAUKATOPAMHU JIOCTUKECHUSI KOMITETCHITUH:

Konx n HanmeHOoBaHue Kon n HanmeHoBaHue 3aryaHupOBaHHbIE PE3YJIbTAThl 00yUEHUS
KOMIIETCHIIUU WHJUKATOpa JOCTUKEHUS [0 JUCLUIUINHE (3HAaTh, YMETh, BIIAJIETh)
KOMIIETEHIINU

Oo6menpodeccrnonanbusie komnereHiun (OITK)

OIIK-7 Cnocoben OIIK-7.1 Pa3zpabatbiBaeT 3namo:
pa3pabaTrhiBaTh aaTrOPUTMBI QITOPUTMBI PEIICHUS OCHOBHBIE ~ TIPHEMBI  AITOPUTMHU3AIMU U
Y TIPOTPAaMMBI, TIPUTO/IHBIC NPaKTUYCCKHUX 3a/1a4 NPOrPaMMHUPOBAaHUSI HAa  SI3BIKE  BBICOKOTO
JUTSL IPAKTUIECKOTO YPOBHS; TPUHIUIBI OTJIAJKH W TECTUPOBAHHS
MPUMEHEHUS porpaMmm;

Meronsl u cpencraa IIPOEKTUPOBAHUS
pacu€THBIX 3ajad, 6a3 AAHHBIX, TPOTPAMMHBIX

uHTEpPENcoB.

Ymemn:

PazpabaTriBaTh QITOPUTMEI pereHwus,
IpOrpaMMHUPOBATh 3a7jauu 00pabOTKH TaHHBIX B
IpeIMETHOM oOnactu, paboraTth
COBPEMEHHBIMU crucTeMaMu
IPOTPaMMHUPOBAHUSI.

Braoemy:

HaBbikamu pa3paboTKu 3amucu  Ha S3bIKE
MpOrpaMMHUpPOBaHUsl AIITOPUTMOB U IMPOTrpaMMm
JUISt JAIbHENIIETO MIPUMEHEHUS B
npodecCHOHATLHOMN 1EATEIbHOCTH.




OIIK-7 Cnocoben OIIK-7.2 Pa3pabatsiBact 3nams:
pa3pabaThIBaTh AITOPUTMBI | TporpaMmHOe obecrieueHre |OCHOBHBIE — cTaHAapThl EJWHONH — cHUCTEMbI
Y IIPOTPaMMBl, IPUTOJHBIE | pELIEHUs MPAKTUYECKUX 3a1ad |[IPOrpaMMHOM JOKYMEHTALIMH.
TS TIPAKTUYIECKOTO Ymemo:

IIPUMEHEHUS CraBuTh 3a7auy U pa3padaTbIBaTh aJTOPUTM €€
pelIeHUs], UCTIOIB30BATh MPUKJIATHBIC CHCTEMBI
MPOrpaMMHUPOBaHHUS, pa3pabaThiBaTh OCHOBHBIC
POrpaMMHBIE JJOKYMEHTBI;

PUMEHSTh METO/IbI u cpencTaa
MPOCKTHUPOBAHUS MPOIPAMMHOI0 00CCIICUCHHS,
CTPYKTYp JNaHHBIX, 0a3 JaHHBIX, MPOrPAMMHBIX

UHTEpPEICOoB.

Brnaoemns:

Harikamu pa3paboTku POrPaMMHOTO
oOecrieyeHHUsT I PEIICHUS MPAKTHYCCKHX
3aJ1ay.

2. Mecro mucuumiannsl B cTpykrype OIIOII

JucuunirHa ANropuTMHU3anus U IporpaMMUPOBAaHUE OTHOCUTCS K 0053aTeJIbHOM YacTH
y4eOHOro I1aHa no HampasiaeHuto noarotosku 09.03.03 Ilpuknannas nuapopmaTuka.

Ipenumectayiomt [Tocnenyromue qUCHUTIINHBI (MOAYJIN ), TPAKTHUKA
Kox xomnereHmu W€ TUCIUAIIINHBI ALYIOTIHE et AyJt), ip ’
HUP, np.
(Mozynn),
YK-1,VK-2,VK-3,YK-4,VK-5,VK-6,
YK-7,YK-8,0IIK-1, OIIK-2, OIIK-3, Brmmonaenue u 3amUTa BBITTYCKHOM
OIIK-4, OIIK-5, OIIK-6 OIIK-7,, OIIK- KBAJTM(PHUKAIIMOHHON paboThI
8, OIIK-9, TIK-1, TIK-2, [1K-3, [IK-4
OIIK-1 OIIK-5 OIIK-7 BrraucnureabHas TEXHUKA
OIIK-7 [TpoexTupoBanue u pa3padoTka 6a3 JaHHBIX

J171s1 OCBOEHUS TUCUUILIIMHBI 00YYaOIUNCS JOJIKEH:

3HaTh: TEOPETHUYECKWE M TMPAKTUUYECKUE OCHOBbI MAaTeMaTHYECKOro armapara
byHIAMEHTAIBHBIX HAyK, NPUHIUIB (YHKIIMOHUPOBAHUS allllapaTHBIX M MPOTPAMMHBIX
CPEICTB KOMITbIOTEpA, OpraHu3aInio (aiaoBOM CHUCTEMBI KOMIBIOTEpPA, CYITHOCTbh KOJOBBIX
tabmur ANSI wiin ASCII, ocHOBHBIE aNTOPUTMUYECKUE CTPYKTYPHI.

YMeTh: HHCTAJUIUPOBATH TPOTPAMMHBIC CPEJICTBA HA KOMITHIOTEP UM pabOTaTh C OHJIAMH-
MPUJIOKEHUSIMU, pabOTaTh ¢ pa3HBIMHU TUTIAMH (ANIIOB, COCTABIIAThH OJIOK-CXEMBbI aITOPUTMOB U
MUCaTh MPOrPAMMBI XOTSI Obl Ha OJHOM U3 SI3BIKOB MPOTPAMMHUPOBAHUS — aJTOPUTMHUYCCKUIMA
s3b1K, VisualBasicforApplication (VBA), Pascal, Python.

Brnaners: HaBbIkaMu paboTHI B orneparronHoi cucteme Windows u e€ ocHOBHBIMU
MPUJIOKECHUSIMH, CPEACTBAMU U METOJAAMHU OTJIAJIKU MPOrPaMMBbI

3. CTpyKTypa U coaepkaHue TUCHUIINHBI

3.1. CTpyKTypa AMCHHUILTHHBI



OO6m1as TPy A0eMKOCTh TUCHUILUIMHBI cocTaBiseT 9 3aduetHbix equnuil (3E), Bcero 324 yacos, u3
KOTOpBIX 176 4acoB cocTapiisieT KOHTAKTHAs paboTa 00y4arolerocs ¢ mpernojapareneM (3aHsaThs
nekiumoHHoro tuna 50 Jac., 3aHATHs] CEMUHAPCKOTo TUMA (MPaKTUYECKUE, CEMUHAPCKUE 3aHSTHS,
naboparopubie padoThl u T.11.) 100 gac., rpynmnoBbie U HHANBUAYATbHbIE KOHCYJIbTAIIMH 4 Yac.,
npueMm sk3amena (KITA), - 1 gac., camocrosarenbHas pabota oOyuaromierocs 78 yac, KOHTPOJIb

camocTtosTenbHol padoTs! (KCP) - 4 gac.

Cemectp
Bun yaebHoli paboThl Beero
Yy p 4acoB

1 2
OBUIAA TPYAOEMKOCTD JUCHUTIIJINHBI 324 108 216
KOHTAKTHASA PABOTA OBYYAIOUIET'OCA
C I[IPEIIOAABATEJIEM, 176 69 107
B TOMYHCJIC:
Jlexumonnsle 3auaTus (JIek) 50 16 34
JlabGopaTtopusbie 3ansTus (J1ao) 48 48
[Tpaktuueckue 3ansatus (I1p) 52 52
KoHnTponb caMocTosTenbHON pabOThl ¥ MHAS KOHTAKTHAs 4 5 5
pabora (KCP)*
Koncynpranuu (Konc) 4 2 2
Koncynberaiuu, cnava u 3amuta Kypcosoii padotsr (KKP) 16 16
KonrakTtabie yackl Bo Bpemst arrectanuu (KITA) 2 1 1
CAMOCTOSATEJIBHAA PABOTA OBYYAIOIIET'OCA 78 4 74
(CPC), B TOM 4mcie:
[ToaroroBka Kk MPOMEKYTOUHOM aTTeCTAIlMU B (hopme: 70 35 35
(pK3aMeH, KypcoBas padbora)
®OPMA I[TPOMEXYTOUYHOMATTECTALMHA 5 KP 5 KP

3.2. Copep:xaHue QMCHUIIMHBI, CTPYKTYPUPOBAaHHOE 10 pa3iejiaM U BHAAM 3aHATHI

Pacripenenenue Tpya0eMKOCTH
(B yacax) o Buzam y4e6Ho# paboThl, Bkitouas CPC
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Cpauazauera / PK3aMeHA

Htoro
dopmupyemble pe3ybTaThl 00yUeHUs

(3HaHUS, YMEHUSI, HABBIKH )

Jluteparypa

®DopMBbI TEKYIIETO KOHTPOJIS YCIICBAEMOCTH

DopMBbI IPOMEKYTOUHOHN aTTECTALUU

MakcuManbHO€e KOJIHYECTBO OAILIOB 110 Oa/UIBHO -

PENTUHIOBOM cUCTEME

Pa3nen 1. bazoBblie anropuTMbl NporpaMMHpOBaHUS




1. bazoBsie
AITOPUTMBI
porpaMMHUpPOBaHUS

36 4 2

50

OIIK-

7.1-31,
OIIK-
7.1-V1,
OIIK-

7.1-B1

J1.1,
J1.2

Coc,
OJIP

60

Pazgen 2.

IIpuemsl cTpykTypH

Oro MporpaMMup

OBaHUA

2. [Tpuemsbl
CTPYKTYPHOTO
IPOrPaMMHUPOBAHUS

12

22

OITK-
7.1-V1,
OITK-
7.1-B1,
OITK-
7.2-V1,
OITK-
7.2-B1,
OITK-
7.1-32

Jd1.1,
J1.2,
J2.1

3. [Ipuemsr
CTPYKTYPHOTO
IPOrPaMMHUPOBAHHUS
(ITponomxenue)

2| 12

32

36

80

OITK-
7.1-32,
OITK-
7.1-V1,
OITK-
7.1-B1,
OITK-
7.2-V1,
OITK-

7.2-B1

J1.1,
J1.2,
J2.1

I13

30

Pazgen 3. PabGoTa ¢ CHMBOJIBHBIMH U TI0JIb

30BaTCJIIbCKMMH THUIIaMH

4. PaboTa ¢
CHMBOJIBHBEIMH U
[10JIb30BATEILCKIM
Y TUIIAMH

12

24

46

OIIK-
7.1-32,
OIIK-
7.1-V1,
OIIK-
7.2-31,
OIIK-
7.2-Y2,
OIIK-
7.2-B1

J1.1,
J1.2,
J2.1

I13

20

Paznen 4.

OCHOBEHI O6’bCKTO-0pI/ICHTI/Ip0BaHHOFO noaxonaa

5. OcHOBEI
00BEKTHO-
OpPUEHTUPOBAHHOTO
MOaX0/a

14 2

38

OIIK-
7.1-31,
OIK-
7.1-32,
OIK-
7.1-Bl,
OIK-
7.2-31,
OIK-
7.2-V1,
OIK-
7.2-B1

J1.1,
J1.2,
2.1

I13

10




[Toxroroska k
MIPOMEKYTOUHOMN ) 2 1
artecranuu (1
cemMecTp)
[IpomexyToUHas O;_[ :{(_ J1.1,
arrecranus (1 1 35 36 OﬁK- JI1.2, Ok | 40
ceMecTp) 79 J12.1
Oﬂ(’ J.1,
Kypcogas pabora 2 16 16 OﬁK- JI1.2, KP
79 JI2.1
IToaroroBska K
IIPOMEKYTOYHOU ) 7 1
arrectanuu (2
ceMecTp)
[IpomesxyTouHas O;T :{{- JI1.1,
arrecranus (2 2 35 36 ' J1.2, Ok | 40
ceMecTp) O;T g T 2.1
uroroy |, 8% 4] | 2 35| 1 |108 100
cemMecTp
UTOTO2) 1 oy 155 | 12 |7a|l16| 2 |35 |1 | 216 100
cemMecTp
3.3. TemaTHyecKHi IJIAH JeKIHOHHDBIX 3aHATHH
Homep pasnena TeMBI TEKITMOHHEBIX 3aHATHH Tpynoemxocte,
JTUCIUTLTAHBI yac.
OCHOBHBIE QJITOPUTMHYECKUE CTPYKTYPhl U CBOWCTBA aJTOpPUTMA.
1 Oranel pemeHus 3anad Ha OBM. IlonsaThe m cBolicTBa aJrOpUTMOB. 1
[TOHATHUSTPAHCISATOP, KOMIIMJIATOP, UHTEPIIPETATOP.
Apudpmernueckue omnepauuu U Maremaruyeckue ¢yHkuuum CH+
1 MpOrpaMMHUpPOBAaHKUE 3a7ad JIMHEWHOU cTpYyKTyphl. [IpeoOpa3zoBanue 1
THIIOB JIAHHBIX
Onepanvy BBOAA-BBIBOJA, TOHATHE TOTOKA JMJAaHHBIX, OINEPaTOPHI
1 (hopMaTUPOBAHHOTO BBO/IA/BBIBO/IA, OTIEPATOPHI aJITOPUTMA BETBIICHUS, 2
CTPYKTYpa IpoekTa B cpese Ha VisualStudio
1 [TobutoBsie onepaiuu 1
1 CuérHplii omepaTtop nuKia FOr. AJITOpUTMBI TEHEpalMK CIy4YalHbIX 1
YHUCEIL.
1 Omneparopbl yCIOBHOTO IHKJIA. AJNTOPUTMBI TaOyJSIIMM JTaHHBIX. 2
OrnucaHne ¥ MHULMATIM3AIMS CTATHYECKUX MAaCCHBOB.
OcCHOBHBIE TPUHIMUIBI CTPYKTYPHOTO TporpammupoBanus. llonstue
2 «pynkuus». Crpykrypa OyHKOUM ©W ux TUnbl. DopManbHblE H 2
dakTUYeCKHe TapaMeTpEL.
VYka3zarenu u ccoliku. [loHsATHE Tepegaun mapaMeTpoB MO CChUIKE U 110
2 3HaueHuto. CrocoOGpl mepenayn B/M3  (QYHKUMU  CTaTHYECKUX 2
OJIHOMEPHBIX MAaCCHUBOB.
2 [Ipumepsl pelieHus CTaHAAPTHBIX 3a7a4 METOJAMU CTPYKTYPHOTO 2
IPOrpaMMHUPOBAHUSL.
Onucanve AMHAMHYECKUX MacCUBOB. CTPYKTYpHBIM TOAXOJ MpH
2 paboTe ¢ OTHOMEPHBIMU H IBYMEPHBIMH TUHAMUYECKHMH MaCCUBaMHU. 2
5 Vkazarenn Ha Qyskuun. CrnocoObl mepenaun UMEH (QyHKUIUH B 2
KauecTBE MapaMeTpa.




[Tpumeps! pemieHus 3aaad Mo 00pabOTKE JUHAMHUYECKUX MAaCCHUBOB.

2 2
Pemenne 3a/1a4 ¢ HEIBHO 33JJaHHBIM QJITOPUTMOM.
Pabora c caitmamu Metoasl MOMCKAa W COPTHPOBKM B MAacCHBaX,
2 onpeaeneHue 3()(PEKTUBHOCTH OCHOBHBIX alNTOPHUTMOB NPOCTBIX U 4
OBICTPBIX COPTUPOBOK.
[IpumeneHne METOJOB COPTUPOBOK B JIBYMEPHBIX MacCUBax.
2 OcobeHHocTr paboThl C yKa3aTelas MU B OJHOMEPHBIX U JIByMEpPHBIX 2
MacCHUBax.
2 PexypcuBnbie anroputmsl 1 ¢pyHkiuu. Ouenka obnacrtelt MpUMEeHEHUS 2
UTEPALMOHHBIX M PEKYPCHUBHBIX AJITOPUTMOB.
3 CumBobHBIC TaHHBIE U cTpokH. CTpokoBbie pyHkmu. [Ipumepst 3agau 4
Ha 00pabOTKY CHMBOJIbHBIX MaCCUBOB U CTPOK.
3 [Tonb3oBarenbckue TUNBI JaHHBIX. [lepeuncnenusi. CTPYyKTYpEHL 6
Oo0nenuuenust. [leperpysku v madIo0Hbl QYHKIHIA.
Ocnogbl OOIL. ITonsTue kmacc. ATpuOyThI Kitacca.
4 Hacnenosanue. [lonarue 0a30Bblil U pou3BoAHbIN Kiacc. [IpuHiunel 6
HACJIEIOBaHM 3aKPBITHIX U 3alIUIIEHHBIX 00NacTel Kiacca.
4 JpyxeCcTBEHHbIE byHKIHIH. KoncTpykTopsl. [Teperpyska )
KOHCTPYKTOPOB. JIeCTpYKTOp.
4 [Momumopdusm. [leperpyska onepanui. 4
Bpemsi )ku3HU B 06J1aCTh BUAMMOCTH IEPEMEHHBIX.
Bcero 50
3.4. TeMaTH4YeCKHil IVIAH NPAKTHYECKHUX 3aAHATHI
Howmep pa3znena . TpynoemMkocTb
P pasit Tembl IpakTHYECKUX 3aHATHI Py ’
JUCIUILTAHBI yac.
2 Pemenne 3amad ¢ HESIBHBIM alTOPHUTMOM METOJAaMU CTPYKTYPHOTO 8
IPOrPaMMHUPOBAHHSL.
2 KonTponbHast paboTta: CTpyKTypHOE MpOTpaMMHpPOBAHUE B 3aJayax 4
TaOyIAY PYHKIMH 1 00pabOTKE TUHAMHYESCKHX MACCHUBOB.
2 Pemenue 3ana4 Ha nepenady GyHKIIMU KakK apaMmerpa 4
2 Pemenue 3aja4 1o MOWCKY AJIEMEHTOB U COPTHPOBKAM B MAacCHBaX. 8
Pab6oTa ¢ daiimamu
2 Pemenne 3amay C NMpUMEHEHHEM PEKYPCUBHBIX QJITOPUTMOB M TIO 8
TTOMCKY DJICMEHTOB ¥ COPTHPOBKAM B JIBYMEPHBIX MacCHBaX
3 Pemenwue 3a1ay Ha 00pabOTKy CHMBOJBHBIX i CTPOKOBBIX JJAHHBIX 4
3 Pemenwue 3a1a4 Ha pa3pabOTKy TUHAMHUYECKHX MAacCCHBOB CTPYKTYP 4
3 Pemenwne 3a1a4 ¢ npuMeHEHHEM MEePETPy30K U MIa0IOHOB (HYHKITUH. 4
4 [TocTpoeHne mnporpaMMHOTO TMPOEKTAa MO padoTre ¢ OOBEKTOM 4
«Crynenty cpeacrsamu QOIT.
4 Kontponbnas paboTa: uToronas. 4
Bcero 52
3.5. TemaTu4ecKuii MJ1aH JJaOOPATOPHBIX padoT
Howmep pa3znena TpynoemMkocTb
PP Tewmbl 1abopaToOpHBIX paboT Py ’
JTUCIUTLTAHBI qac.
1 [TocTpoenue nporpamMm ¢ JTUHEUHBIM AITOPUTMOM 4




ITocTpoeHnue mporpaMM ¢ alropuTMamu BeTBieHus: onpeaenenue O/13

U1l MaTeMaTHYecKuX (QYHKIMHA M IIPOrpaMMHMPOBAaHUE IPEpPhIBAHUI 4
IIPOrPaMMBI.
1 ITocTpoeHue mporpaMM ¢ alrOpUTMaMH BETBIIEHUS PAa3JIMYHOTO TUIIA 4
1 Pemienue 3aau ¢ npuMeHeHneM OUTOBBIX OllepaLuit 4
1 KontponbHast paboTa: pemieHue 3ajad C MPUMEHEHHUEM alTOPUTMOB 4
BETBJICHUS.
1 IlocTpoeHne mnporpaMM € aIrOPUTMAaMH LUKIUYECKOM CTPYKTYpBI. 4
CUETHBIN OIlepaTop IUKIA.
1 Pemenue 3anau Ha 00pabOTKY OJJHOMEPHBIX MACCUBOB C IPUMEHEHUEM 4
OHUTOBBIX OIIEPALH.
1 IlocTpoeHne mnporpaMMm € QJIrOPUTMAMM LUKIMYECKOH CTPYKTYpBI. 4
HtepanmnoHHBIN oIlepaTop UKJIa
1 IToctpoenne mnporpamMm MOAYJIbHOW CTPYKTypbl. OObsiBIeHHE U 4
onpeaenenne GyHKINM.
5 Pemenue 3ana4 ¢ OAHOMEPHBIMU CTATUYECKUMHU MaCCUBAMM METOIaMHU 4
CTPYKTYPHOT'O IPOrpaMMHPOBAHHUSL.
PazpaboTka MeTogamMu CTPYKTypHOTO MPOTPaMMHUPOBAaHUS (YHKIUH,
2 3aJJaHHbIX rpadUUecKu, aHAIU3 IPOrpaMM ¢ Iepeadyel mapameTpoB 1o 4
3HAYEHUSIM, CChUIKaM, YKa3aTeIsImM
5 KonTtponbHast paborta: pemieHue 3ajad METOAAMH CTPYKTYpPHOTO 4
IIPOrpPaMMHUPOBAHHUSL.
Bcero 48
3.6. CamocTosiTesibHas padoTa cTyAeHTa
Howmep pasznena Bux CPC Comnepxarue CPC TpynoeMKOCTb,
JUCIUILTAHBI yac.
N3yuenne ocobennocteit omepatopoB C++,
3aKperuieHue padoThl ¢ MaTeMaTHYeCKUMHU
N3yuenue (GYHKIMSMHU, OCBOEHHE HAaBBIKOB TPUMEHEHHUS
1 TEOPETUYECKOTO m1abJIOHOB B OlepaTropax BBOJa/BBIBOJA, 1
Marepuaia OTBETHI HAa KOHTPOJIbHBIE BOIIPOCHI, 3a/1aHHbIE
B JIEKLIUSAX U METOANYECKHX MOCOOUSIX.
N3y4enne IToctpoenne  mporpamMmm ¢ JIMHEWHBIM
TEOPETUYECKOTO AITOPUTMOM. [IporpamMmmupoBanue
1 MaTepuaa. MaTeMaTHYeCKuX (QyHKIHHA 1
ITonroroBka otrdera 1mo
BBITIOJITHEHUIO
J1a00paTOPHOU PabOTHI
N3yuenne IToctpoeHnne mporpaMm C  ajJropuTMamu
TEOPETUYECKOTO BETBJICHUS
1 MaTepuaa. 1
ITonroroBka otrdera 1mo
BBITIOJTHEHUIO
J1a00PaTOPHOU PabOTHI
N3yuenne IToctpoeHnne mporpaMm C  ajJropuTMamu
TEOPETUYECKOTO LUKINYECKON CTPYKTYPbI
1 MaTepuana. 1
IToaroroBka oTueTra Mo
BBITIIOJTHEHUIO
J1a00paTOPHON PabOTEI




N3yuenue ITocTpoenue [IporpamMm MOJYJIbHON
TEOPETUYECKOTO CTpykTypbl. OOBsBIEHHE U OIpeAeTeHUe
MaTepuaa. byHKUIMN. 12
IToaroroBka K Penrenue 3a1a4 C OJTHOMEPHBIMHU
[IPaKTUYECKUM CTaTUYECKUMU MaccuBaMu METOJIaMHU
3aHSATUAM CTPYKTYPHOI'O TPOrpaMMHUPOBAHUS
N3yuenue PazpaboTka METOJJaMH CTPYKTYPHOT'O
TEOPETUYECKOTO MPOrpaMMUPOBaHUS  (PYHKLIMHA, 3aJaHHBIX
MaTepuaa. rpaduvecky, aHaJu3 MPOrpaMM C Irepenadei 12
[ToaroToBka k [apamMeTpoB IO  3HAYEHHSIM, CCBUIKAM,
IPAKTUYECKUM yKazareiasim
3aHSATUAM
N3yuenue Junamuyeckoe BbliereHne namstu. Pabora
TEOPETUYECKOTO CO BJIOYKEHHBIMU LIUKJIAMH.
MaTepuaa. ITpumeHeHue ykazarens, Kak rapamerpa Inpu 12
IToaroroBka k BBI30BE (DYHKITUH.
MPaKTUYECKUM
3aHSATUAM
Nzyuenue OO6paboTka CHMBOJIBHBIX U  CTPOKOBBIX
TEOPETUYECKOTO naHHbIX. OTianuue paboThl ¢ CUMBOJIBHBIMU
Marepuania. MacCUBaMHd U  CTPOKOBBIMU  JIaHHBIMH. 12
[ToaroToBka k Nzydenne ocobeHHOCTEN pabOThl CTPOKOBBIX
[IPAKTUYECKUM dyukuwmii — strtok, strepy, strcat.
3aHSATUAM
N3yuenue JvnHamuyeckue MAacCCHBBI CTPYKTYD.
TEOPETUYECKOTO [Teperpy3ka u mabaoHbl GyHKIUN
Marepuania. 12
IToaroroBka k
MIPaKTUYECKOMY
3aHITHIO
Visyacnpe Pa3paboTka mporpammbl it 00BEKTa C
TEOPETHISCKOTO IIPUMEHEHNEM KJIaCCOB
MaTepHaa. Hroanchl ompenenenust noctyna K 0ObeKTam
TToAroTOBKA K kiacca. OcobeHHocTu crnennpukaropa const 14
IpaKTHIeCKHM OTHOCUTENIbHO  ykazatend.  KoHcTpykTop
sansTusm. Togroroska |0 POBAHHA.
K KOHTPOJIBHOU paboTe.
Bcero

4. O0pa3zoBaresibHbI€ TEXHOJIOTHH




[Ipu npoBegaeHNM y4eOHBIX 3aHATHI KCIONB3YIOTCA TPaJUIMOHHBIE 00pa30BaTEIIbHbBIC
TEXHOJIOTUM - JIEKIMHW B COYETAHMM C MPAKTUYECKMMH M JAOOPATOPHBIMHU 3aHATHUSIMH,
CaMOCTOSTEIILHOE H3Y4YeHHE OMNpPENeNEHHBIX pa3/IesioB U COBPEMEHHBIE 00pa30BaTEIIbHBIC
TEXHOJIOTHH, HAMPABJICHHBIE HA 00CCTICUCHNE PAa3BUTHS Y 00YUYAIOIINXCSl HABBIKOB KOMaH THOM
pabOThI, MEXITMIHOCTHOM KOMMYHUKAIIUH, IPUHATHS PEIICHUHN, TUACPCKUX KadeCTB: paboTa B
KOMaHze, NpodiaeMHoe 00yUueHue.

B kauecTBe OCHOBHBIX (DOPM CaMOCTOSITEILHOTO Pa0OTHI CTYJICHTOB IMPEATOIaracTcs
aHaJuTH4YecKass o00paboTka TekcTa (aHHOTHPOBaHWE, KOHCICKTHPOBaHHE); padora co
CIIPAaBOYHOU JIUTEPATYPOl; BBHIMOJHEHUE WHAWBUIYATIBHBIX 3aJaHuii; paboTa B 3JIEKTPOHHOU
cpene LMSMoodle.

Takke UCHIONB3YIOTCS TUCTAaHIIMOHHBIE 00pa30BaTENbHbIE TEXHOJOTUH, PEATU3yEMbIEC B
AJIEKTPOHHOM popme uepes ceTh MuTepHeT ¢ npumeHeHreM 1utornaaku LMSMoodle, cepuika Ha
kype https://Ims.kgeu.ru/course/view.php?id=2594, a taxke 31€KTpOHHBIE 00pa30BATCIIbHBIC
pecypcebl (DOP), pa3merieHHbIe B TUYHBIX KAOMHETaX CTYACHTOB DJIEKTPOHHOI'O YHUBEPCUTETA
K'Y

5. OueHuBaHue pe3yjabTATOB 00y4YeHUSA

OueHuBaHUE PE3yIbTATOB OOYYEHUS MO JUCHMIUIMHE OCYIIECTBISETCS B paMKax
TEKYIIET0 KOHTPOJIS yCIIEBAEMOCTH, MPOBOAMMOTO 0 OauibHO-peTUH-TOBOM cucteme (BPC), u
MIPOMEXKYTOUHON aTTeCTAINU.

OO60011IeHHBIE KPUTEPUH U TIIKAJIa OIEHUBAHUS YPOBHS C(HOPMUPOBAHHOCTH KOMIIETEHIIUN
(MHAMKATOpA JOCTHKEHUS KOMIICTCHIINH ) TI0 UTOTaM OCBOCHUS THCIMTUIAHBIL:

Tnamu O0600111eHHbIE KPUTEPUH U LKA OL[CHUBAHUS Pe3yIbTaTOB O0yUeHUs
HEYIIOBJIET- OBJIET-
pyeMbIC yA ya XOPOIIIO OTJIMYHO
pe3yilb- BOPUTEILHO BOPHUTEILHO
TaThl 00y 4CHHS HE3auTEeHO 3a4TEHO
BEHb HaHUU B OBEHDb HaHUU B
o MuHuManbpHO Ypose 3 Ypose 3
YpOBEHb 3HAHUI HUKE . 00BeEME, o0BeMeE,
I[TonHora  |MHUHHUMAaIbLHBIX AOTYCTUMBII  yPOBCHE
" TBETCTB M TBETCTB M
3HaHUHU TpeOOBaHUN, WMEIOT SHAHHH, MMECT MECTO e o
[IporpaMmme AMeeT|mporpamme
P ’ MHOTO HerpyObIx porp ’ porp
MecTO rpyOble OIMOKU OLIGOK MECTO HECKOJIbKO |TOJTOTOBKH, oe3
HErpyOBIX OMIMOOK omrnboK
ITponemoucTpupoBaHsl |l IpogeMOHCTPUPOBAHEI
[TponemMoHCTpUpPOBAHBI PoA pup PoA TPHp
BCE OCHOBHBIE YMEHHSI,|BCE OCHOBHBIE YMEHHSI,
[Tpu pEIICHUY |[OCHOBHBIE YMCHHSI,
pEIIeHBI BCE OCHOBHBIC|pEIICHBI BCE OCHOBHBIC
CTaHJAapPTHBIX 3a/1a4 HE|pelICHBI THIIOBBIE
3aJjaui ¢ HerpyObIMH|3a7aud C OTAECTbHBIMU
Hanwune  |mpoaeMOHCTpHpOBAHBI|3aauu ¢ HErpyObIMU
N OIINOKaMH, HECYIIECTBEHHBIMHU
YMEHHA OCHOBHEIE YMEHHSI, |OLTUOKaMHU,
BBITOJTHEHBI BCce|HemoueTamu,
UMEIOT MECTO TPyOBbIe|BBITOJTHEHBI BCE
3aaHAsl B [OJHOM|BBITIOJIHEHBI BCE
OILINOKHU 3aJaHusd, HO HE
o0beMe, HO HEKOTOphIe|3aJaHisl B TIOJHOM
IIOJIHOM O00BEME
C HEeJOYEeTaMu o0BeEMeE




IIpn pemenuu(Mmeercs IIponemoHCcTpUpOBaH
N [IponemoHCcTpUpPOBaHbI
Hanuuue  |craHmapTHBIX 3aa4 HE|MUHUMAIbHBIA HaboOp Bl HaBBIKH npu
0a30Bble HaBBIKM NpHU
HaBBIKOB  [[IPOJEMOHCTPUPOBAHBI |HABBIKOB JJI PEILICHUS peleHnn
pELIEHNN CTaHAAPTHBIX
(Bmagenue |0a3oBbIE HaBBbIKM,|CTaHAAPTHBIX 3a/ay C HECTaHJApPTHBIX 3a7a4
3ajad C HEKOTOPBIMU
ONBITOM)  [AMEIOT MECTO TIpyOble|HEKOTOPBIMU ——— oe3 oOoK u
OLINOKHU HEJ0YETaMU HEJI0UYETOB
CdopmMupoBaHHOCTH
=
5 KOMIICTCHIMH ChopMHPOBAHHOCTS CdopmupoBaHHOCTH
2 o = |KoMmnerenuus B oI Ye KOMI‘E)GTGEIHI/II/I B LIEJIOM KOMIICTOHITHHA
CE g 5 |nommoii  mepe  me o COOTBETCTBYET TOJTHOCTBIO
S5k P TpeOOBaHUSAM. § - y COOTBETCTBYET
S E( 5 C(l)OpMI/IpOBaHa. I/IMeIOH_II/IXCﬂ 3HAHUH, TPECOOBAHUAM. Tpe6OBaHI/IHM
EE E Nmeromuxcs 3HaHUM, YMEHHH, HaBBIKOB B Nmeromuxcss  3HaHWUI, VMelolxesl  3HAHMI
Q = M v 5
S MEHUU HAaBBIKOB MEHUM, HaBBIKOB U .
%E : zellOCTa,TOIIHO TUISL R Z/IOTI/IBan[I/II/I B 1IEJIOM YMCHHH,  HABBIKOB U
2 = = CLICHUS . pefier JIOCTaTOYHO JUTSL MOTHBALIHH B TOIHOH
é S 2 p TIpaKkTHHCCKHIX Mepe JIOCTAaTOYHO MJis
g 2 = ?paK;Ir)quCKHx : (mpodhecCHOHATBHBIX) |PCLICHHST CTAHAAPTHBIX pelmeHs COKHLIX
PO eCCUOHANBHBIX MPaKTUYECKHUX
E E S 3a§aq anat, 1o Tpeoyeten (III) o(eccruoHaNbHBIX) TPaKTHACCHIX
S¢
S AOTOTHUTCIBHAS p (mpodeccHOHATBHBIX )
S MPAKTHKA no(3ana4
> 3a1a4
OOJIBILINHCTBY
IINATIAUALCKIAX RATTIAWT
1
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S C w g Husknii Hwmxecpennero Cpennuii Bricoknii
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[IIkana oueHKH pe3yabTaTOB O0yUEHHUS 1O AUCIUIUIMHE:
%
= < VYpoBeHb chOpMUPOBAHHOCTH KOMIIETEHIMH
= 3 § (MHAMKATOpA TOCTHXKEHHSI KOMIIETEHITUH )
= | §5
) 55 SarniaHupOBaHHbIC Bricokuii Cpennuit Hwuxecpennero Huzkui
Q 5 = E pe3yabTaThl 00yUeHUs
= E S 0 TUCLUIUINHE [IIkaJ1a0llcCHUBAHWS
S &
= OBJIET- HEYJIOBJIET-
| 5 E OTJMYHO XOpOLIO yA YA
SO BOPUTEIHHO BOPUTEIBHO
= 3a4TE€HO HE33a4YTEHO

3HaTh




OIIK-7

OIIK-
7.1

I'pamoTHO
BBICTpanBaeT
KOHTPOJIbHbBIE 3arpynHsaercs ¢
IIPUMEPBI c|®opmupyer pa3paboTKoii He 3Haer kak
OCHOBHBIE  MPUEMBI|yUETOM KOHTPOJIbHBIE  |[T€CTOBOIO MIOCTPOUTD
QITOPUTMU3ALUN  U|TOJTHOTHI MIPUMEPHI, HE|3aJaHusl, IJI0XO|TECTOBBIN
MIPOrpaMMUPOBAHUS  |3a]1a4H, BCerja OpUEHTHUPYETCS |IpUMep, HE
Ha S3bIKE BBICOKOTO|CBOOOIHO paccmarpuBas |B BEIOOpE|3HAET, Kakue
YPOBHS;  NPUHIUIBI[ONPEIEISIET MOJIHOTY 3aJ1a4i,|He00XOIUMBIX  |aIrOPUTMBI
OTJIaJIKU | THIIBI MIPUMCHSICT QJITOPUTMOB, HYKHBI TUTST
TECTUPOBAHUS HEOOXOIUMBIX [CTaHAApTHBIE  |HOmycKaer pelieHus
IIPOrpaMM; AJIITOPUTMOB, QITOPUTMBI  0€3|MHOTO  OIIMOOK|[TOCTABICHHOM
IrpaMOTHO ONTUMM3AIMU. |[[IpH pa3paboTke|3anadm.
ONITUMHU3UPYET aJIrOpUTMA.
OTJICJIbHbIE
OTepaLuu.
Nmeror  mecTo
Yerko, oe3|Pazbupaercs B
. He MOXXET|TpyOble OLINOKH
HET04ETOB METOaax
CaMOCTOSITENILHO [[IPH  ONTMCAHHUU
BBIOHMpAET POEKTUPOBAHU
OTIpeCTUTh METOJIOB
MIpaBWIbHBIE A, HO
METOABl M CpEACTBa METOJ PEUICHUS|TPOESKTUPOBAHH
METO/IbI npu|3aTpyaHseTCS B
MIPOEKTUPOBAHUS 3aJauu, 1 3aJa4yd, He
R MPOEKTUPOBAHU |UX
pacu€THbIX 3amay, 0a3 ., |3aTpyaHsieTcsi B[3HaeT, KaK
u 3aJ1a4H, |[IpaKTUYECKOM
JAHHBIX, (GbOopMUPOBaHUH |TTOCTPOUTH
BBIOMpAET peanu3anuu,
MIPOrPaMMHBIX . CIIHCKA CIIMCOK JTaHHBIX
. 3¢ (EeKTUBHBIA |UCIIBITHIBACT
uHTEpPEicoB. HEOOXOMUMBIX |AJI1  pelleHus
croco6 CJI0KHOCTH B
TaHHBIX UisA(3amaud M Kak
MIOCTPOCHHUS (dhopMupoBaHUH
. MOCTPOCHUS OpraHHu30BaTh
uHTepdeiica MOJTb30BATEIBCK .
. |mpoekra. uHTepdeiic
MIPOTPaMMBI. oro uHTepdeiica.
MPOTPaMMBI.
YMmeTh
bes
pa3pabaTsIiBaTh .
MTOCTOPOHHEH
ANTOPUTMBI YmMmeer He yMeer
CoboaHo MIOMOIIIN HE
peleHus, pa3paboTaTb CaMOCTOSITEITbHO
pa3zpabaThiBaeT MOXKET
IPOTPaMMHUPOBAT QITOPHTM, HO dbopmupoBath
AITOPUTM 3aJa4d U pa3paboraThb
b 3aJjauu JIOTTyCKaeT HU QJITOPUTM, HU
peanm3yer ero Ha AIITOPHTM,
00paboTKu HE3HAYHTEIIbHBI € KO/
A3bIKE J0MyCKaeT
TAHHBIX OLITMOKH npu ) COOTBETCTBYIO
. MIPOTPaMMHUPOBAHHS CephE3HBIC 9
MIPEIMETHOM HaIMCaHWU KoJa e
, BBOJHT OIIMOKHU npu
obnactH, COOTBETCTBYIO MpPOrpaMMBbI, HE
OTJIKUBACT . MOCTPOCHHUH
paboTaTh el mporpammsl, MOJKET
nporpamMmmy KO/a, C TPYJIOM
COBPEMEHHBIMU . [3aTpyansercs B OpraHHU30BaTh
COOTBETCTBYIO IIEH CTIpaBIsIeTCSl ¢
cCHCTEeMaMH OTJaIKe mporecc
cpeze pa3paboTKu. IIPOIIECCOM
MPOrpaMMHUPOBaH MIPOTPaMMBI. OTJIA/IKU 3a7a4u.
o OTJaJIKH
) [IPOrPaMMBI.

Bnanets




HaBBIKaMH

pa3paboTku u[CBobonno Bianeet|PaspabarbiBacT He eer
3aliCHU Ha S3bIKE|HaBBIKAMU u 3anuceiBaet Ha|llpu pazpaboTke Y
paspabaThIBaTh U
IPOrpaMMHUPOBaH |pa3pabOTKH U 3aITUCH|S3bIKE nporpaMM  Ha
3aluChIBaTh  HA
us aNropuTMOB H[HA SI3BIKE|IPOrPaMMUPOBA [SI3bIKE I3LIKe
nporpaMM  JUISI|IpOTPaMMHUPOBAHUS |HHSI alTOPUTMBI[IIPOrpaMMUPOBa
porpav porp P P porp P IPOrpaMMHPOBA
JaJbHEeUIIEero QJIITOPUTMOB U|d mporpaMMmsbl C|HUSL JIOIyCKaeT
HUS aJITOPUTMBI
IIPUMEHEHUST  B|mporpamm, 6e3|He0ONbIIMMU  |MHOTO OLIHOOK
Y TIPOTPAMMBI
po¢eCCHOHAIBH |OIIHOOK omuOKamMu
O} 1eATEIHOCTH.
3HaTh
[Tpu pa3paboTke
MPOrpPaMMHOIO Ymeer B ONMCAaHUU
obecrieyeHus MPEICTAaBIATh  |[IPOTOTUIIOB He et
OCHOBHBIE YUUTBHIBACT QJITOPUTM B BUJI€|(PYHKIIHIA u Y
CTpOUTh  OJIOK-
CTaHJapTHI OCHOBHBIE 0J10K- CXeM, |IOCTPOCHHUHU XML
Enunoit cucremsi{tpedboBanus ECII/l:|HeyBepeHHO 0JI0K-CXeM o MH’ OBATE
MIPOrpaMMHOMN MOJIHOTA dhopmupyer JIOTTyCKaeT I ETOTI;IHH
JOKYMEHTAIlUH. |IPOTPAMMBI, yCIIOBHSA OIITMOKH u q)p ——
rpaMOTHOE MOJTHOTHI HeCOOTBETCTBHS | '
[IOCTPOCHHUE  OJIOK-|TIPOrpaMMBbl. c ECITA.
CXEM.
OIK- [ Y MeTh
1.2 Moxer
B paMKax
CTaBHUTH 33/1a4y H - TIOCTPOHTH
Crniocoben yKa3aHHOH He w™oxer Hu
pa3pabarbIBaTh QITOPUTM u
CaMOCTOSITEITHHO CHCTEMBI copmympoBar
JITOPUTM ee paspaboTaTh KOJ
(dopmanuzoBaTh IporpaMMHpOBa b 3a7auy, HH
peleHus, ISt CTpPOro
MTOCTaBJICHHYIO HUS  CIIOCOOCH MOCTPOUTH
WCTIOJH30BATh dopmann3zoBaHH
3agaqy u|chopMHUpoBaTh aJITOPUTM o
MIPUKJIAJHbIE BIX 3ajay, ciabo
pazpaboTartb JITOPUTM copMyITHpOBaH
CHCTEMBI . BJIa/IeeT .
COOTBETCTBYIOLIMH  |3a7a4u U HOW 3ajaye, He
IPOrpaMMHUPOBAH CIOCOOHOCTHIO
QITOPUTM, BBIOMPATH|TIOCTPOHUTD croco0eH
s, TpaMOTHO
Haubosee COOTBETCTBYIOII] OIucaTh
pa3pabarbIBaTh 9 COCTaBHTh
s¢dexTuBHbBIE 5071 KOJ, pe3yabTaThl
OCHOBHbIE COOTBETCTBYIOII]
CHCTEMBI JI0IycKast CBOUX
MpOrpaMMHEIE yI0
MPOrpaMMHUPOBAHUS. |HECYIIIECTBEHHBI pa3paboToK.
JOKYMEHTHI; e OlNGK IPOTrPaMMHYIO

JIOKYMEHTAIUIO.




YmMmeer
MIPUMEHSATH
MIPUMEHSATH METOMBI
MCTOABI ulymeer IIPOECKTUDOBAHU Cnabo BJIaaACCT
p p He BJIAJICET
cpencTBa MIPOCKTUPOBATh Hl|g [10,|MeTonamMu O — "
npoextupoBanusi |BHeapsaTh MC u UKT, JIOITyCKaeT MIPOEKTUPOBAHU CpenCTBAMH
OPOrpaMMHOIO I'PaMOTHO H teeauni |2 IO m UC
porp P CCYIICCTBE "I TPOEKTUPOBAHMS
obecrieyenus, (dhopmupoBarth e omuOKkM B|IOMycCKaer OTHO s
CTPYKTYP CTPYKTYPY HaHHBIX,|(hopMUpOBaHUHU [0OJIBIIOE
JTAHHBIX 0a3|pa3pabaTsiBaTh CTPYKTYPbI KOJIMYECTBO COCTABILTOTIIX
’ . PYKTYP IIPOrPaMMHOTO
JaHHBIX, 3¢ pexTUBHBIN TaHHBIX, ommrnboK B IPOAYKTA
NPOrpaMMHBIX  |MHTEpeiic. HETOYSTHI B|pa3padotke I10. POAYKTA.
HHTep(befICOB. PIHTGp(l)CfICHOfI
JacTH
IIDOTrnamMmMbBbI.
Bnagets
IToka3piBaeT
IInoxo Bnanmeer
HaBBIKAMU XOPOIITUE HABBIKU
Pa3pabatsiBaer HaBBIKaMU
pa3paboTKu pa3paboTKu He yMeeT
MPOrpaMMHOE pa3paboTKu
MIPOrPaMMHOTO MIPOrPaMMHOTO pa3pabarbiBaTh
oOecrnieueHue IIPOrPaMMHOTI0
obOecrieyeHus I obecneyeHue, IPOrpaMMHOE
Ha  BBICOKOM obecrieyeHus,
perieHus JIOTTyCKaeT obecrieueHue
ypOBHE JIOITyCKaeT MHOTO
MPaKTUYECKHX 3aJ1a4. HE3HAYUTEJIbHEI €
OIIH0OK
OILIMOKHU

OueHouHble MaTepHalibl JJIi MPOBEACHHS TEKYIIEr0 KOHTPOJSI YCIHEBAEMOCTH U
IPOMEKYTOUHOM aTTecTaluu npuseaeHsl B [Ipunoxkennn k pabodeil nporpaMMe TUCHUTLIIAHBI.
[TonHBI KOMIUIEKT 3aJaHUM U MaTepuajoB, HEOOXOAMMBIX JIS OLICHMBAHUS PE3yIbTaTOB
00y4eHHs M0 TUCUUIUIMHE, XpaHUTCS Ha Kadeape-pa3padoTuuke B OYMa)KHOM U 3JIEKTPOHHOM
BUJIE.

6. YueOHO-MeTOAMUYECKOEe U MH(OPMALIHOHHOE 00ecnevyeHne TUCITUTIINHBI

6.1. YueOHO-MeTOAMUECKOE 00€ecIeueHHue

(OcHOBHAag JJUTEPATYPA

ABTOp(BI)

HaunmenoBauue

Bun n3ganus

nocoowue, ap.)

Mecto Anpec
(yueOHUK, TI'on P
W3IaHuA, JIEKTPOHHOT
y4ueOHoe W3IaHUS
U31aTENILCTBO 0 pecypca

Kon-Bo
9K3EMILISIPOB B
oubnmoreke
KIDY




M.:
HarmonansHeI https://e.lanbo
1 ITaBnoBckas | IIporpammupoBanu YyebHOe i Otkpoithiii | 2016 | ok.com/book/ 1
T. A. e Ha sa3bike C++ nocobue
YHuBEpCcHUTET 100409
"UHTYUT"
Konosa E.| Anropurmsl u VaeBioe https://e.lanbo
2 |A., Tlomnak| mporpammsl. SI3bIk HocoBie CIIo.: Jlanp | 2019 |ok.com/book/ 1
I A. C++ 114696
I[OHOJIHHTGJILH&SI JUTEpATypa
Konso
Bun wsnanus Agnpec IK3EMILII-
Ne (yueOHUK, Mecrousmannsa,| Ion b
ABTOD(BI) HanmenoBanue JJEKTPOHHOTO| POB B OMO-
n/m yueOHOe U3JIATENIbCTBO |M3JaHUS
HocoBue, 1p.) pecypca JNOTEKE
C KI'DY
AHpUaHOBa
A. Asl A https:/e.lanb
Mevarmop | £ FOPHTMH3ALK 1 Vuebioe ps://e.lanbo
1 IpOrpaMMHUPOBAHHUE. CIIo.: Jlanp | 2019 [ok.com/book/ 1
JL H. nocobue
’ [TpakTuKym 113933
MyxTtapoBa
T.M.
6.2.1. DJIEKTPOHHBIE ¥ HHTEPHET-PECYPCHI
Ne
wn HanmeHoBaHMe 3JIEKTPOHHBIX U UHTEPHET-PECYPCOB Ccplnka
1 OnextpoHHblii yHuBepcuter KI'DY - BupTyanbHas oOpazoBareibHas https://Ims.kgeu.ru/

cpena

2

ITopran "OTKpbITOE 0OpazoBaHue"

http://npoed.ru

6.2.2. IlpodeccroHaibEbIe 0A3bl JAHHBIX

No

/o

HaunmenoBanme npodeccnoHaabHbIX 0a3 TaHHBIX

Anpec Pexxum noctyna

1

Enunoe okHO A0CTyIIa K O6p8.30BaTCJ'ILHLIM pecCypcam

http://window.edu.ru/

http://window.ed u.ru/

Hayuno-oOpa3oBarenbHblil mopTan Bricmielt mikossl

2 http://ecsocman.hse.ru/ http://ecsocman.h se.ru/
9KOHOMHWKHN

3 |HarmonansHas snextponnas oubnonoreka (HIB) https://rusneb.ru/ https://rusneb.ru/

4 |Texnuueckast OMOIMOTEKA http://techlibrary.ru http://techlibrary. ru

6.2.3. MudbopManmoOHHO-CIPABOYHBIE CUCTEMBI




Ne HaumenoBanne nH(popMamoOHHO-CIIPABOYHBIX

(bopmary P Anpec Pexxum noctyna
/1 CHCTEM
1 |«KOHCYIBTaHT ILIIOCH http://www.consultant.ru/ http://www.consu

Itant.ru/

6.2.4. JIuneH3noHHOE U CBOOOIHO PACHPOCTPAHIEMOE IIPOrPaAMMHOE 00ECIIEUEHHUE

AN CIIUIIIINHBI
Ne HaumeHnoBanue nmporpaMmmMHOroo PexBu3HUTHI OATBEPKIAFOIIUX
Onucanue
/1 OecrieueHus JIOKYMEHTOB
noroBop Ne Tr096148 or
29.09.2020, muuensuap - OO0
. Ilonv30Barennckas "Codrnalin Tpein", THII
1 (Windows 10 ¢ perit
OTIepallMOHHAs CHCTEMa (BUI) JMIEH3MH - HEHUCKIL
1Ipaso, CPOK JIEHCTBHUS
munensuu - 1o 14.09.2021.
noroBop Ne2011.25486 oT
28.11.2011 , nuuensuap —3A0
«Codt Jlaitn Tpeitn», Ttun
) [Tonp3oBaTenbeKas BHJ) JIMIICH3WH — HEHUCKIL.
2 |Windows 7 Ilpodeccuonanbuas (Pro) (BH12) . .
OTICpallMOHHAs CHCTEMa pago, CPOK JICUCTBUS
JUTICH3UN -
6eccpouno.Hencko. paBo.
beccpouno
CBoOOomHAsT JIMIICH3MS, THII
Cucrema noucka UHGOpPMALUU
(BUA) JUUEH3UU - HEUCKI.
3 |bpayzep Chrome B CETHM MHTEPHET (BKIIOYas N
o paso, CpPOK JIEUCTBUS
PYCCKOSI3BIYHBIN HHTEPHET).
JIMIEH3UH - 6ECCPOUHO
[TakeT o(UCHBIX MPHIOKEHHH. |TOTOBOD Ne21/2010 oT
Omaum  u3  mepBbix  ctan|04.05.2010, munensuap - 3A0
. . MHOJJIEP)KUBATD HoBeIli[«Codt Jlaiim Tpelig», TUI
5 Office Standard 2007 Russian OLP NL onfﬂmlimﬁ dopmar|(su %) J— p i HHGI/ICKJ'I
AcademicEdition+ P P a t N )
OpenDocument. paBso, CpOK JeNCTBUA
OdunmanbHONIOAIEPKUBACTCS [JIUIIEH3UH - 0€CCPOUHO
HarlaTdopmax Linux
CBoOomHast JIMIIEH3HS, THII
210 coBpeMeHHOe|(BH, JUILCH3UA - HEHUCKIL.
6 [LMS Moodle p (Betp) o .
MpOrpaMMHOE 0OecTeueHue paso, CpPOK JIEUCTBUS
JIMIEH3UH - 6ECCPOUHO
7. MaTepuajJibHO-TEXHUYECKOe o0ecnevyeHne I CIUIIUHBI
No . HaumenoBanue crienimaibHbIX OCHaIIEeHHOCTH CIeIUaTbHbIX
Bunx yuebnoi paboThl . N 9 N
/11 nomMenieHu u nomemenuit ;s CPC nomenteHni u noMmenienni s CPC
J0CKa ayAUTOpHAs (2 MmIT.), aKyCTUYECKast
VYyeOHast aytuTOpus IJi TPOBEICHUS |CHCTEMA, YCHITUTEb-MUKIIED IS CHCTEM
1 .HCKI_[I/IOHHBIC 3aHATHUA |3aHSITUN JIEKIIMOHHOI'O THUIIa TpOMKOﬁ CBs31U, MUHUKOMIIBIOTCD,
MOHUTOP, TPOCKTOP, IKPaH HACTEHHO-
MOTOJOYHBINA, MHKPODHOH
JIOCKa ayIUTOpHAs!, IEPCOHATBHBIIN
2 | NaGoparoprsie paGos: VYueOnast maboparopus KoMIibtoTep (25 1mIT.)

JIOCKa ayJUTOPHAs, IIEPCOHATBHBIN
xommbioTep (15 mT.)




KoMmbroTepHslii Ki1acc ¢ BHIXOJIOM B .
T0CKa ay IUTOpPHAs!, IEPCOHAIBHBIN

Hnteprer Kommbiotep (15 mT.)

3 | [Ipaktuueckue 3ausTus |YueOHas ay TUTOPUS JUIs BBIIOTHEHUS
KypCOBOTO IIPOEKTa (KypCOBOH
paboThI)

T0CKa ay IUTOPHAs!, IEPCOHAIBHBIN
KOMITbIOTED (25 1IT.)

KoMnbroTepHslii KJ1acc ¢ BBIXOJ0M B

Hnreprer B-600a MOHO010K (30 1IT.), IPOEKTOP, IKpaH

CamocrosTenbHas

4 |paGota oGyuaromerocss | IMTAIBHbIH 3211 OnbIMoTEKH MIPOEKTOP, MEPEHOCHOU FKpaH, TOHKUE
KJIMEHTHI (13 1mIT.), KOMIbIOTEpHI (5 MIT.)

YyueOHast ay TuTOpHS IS
BBITTOJIHEHHS KYPCOBOTO IIPOECKTA JI0CKa ayJMTOPHAs, IEPCOHATBHBIN
(xypcoBoii paboThI) KOMITBIOTEp (25 mmT.)

8. Oco0enHOCTH Opranu3anum o0pPa3oBaTebHOM AeATeILHOCTH JJIsl JIUIL ¢
OrPaHUYE€HHBIMH BO3MOKHOCTSIMH 3/10POBbSI M HHBAJIUI0B

Jlutia ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMHU 370poBbs (OB3) u uHBanmMabl HUMEIOT

BO3MO>KHOCTh O€CIIPENSATCTBEHHO IEPEMELIAThCS U3 OJTHOTO YUeOHO-1a00paTOpHOTo KopIyca B
APYroH, NOJHATHCSA HA BCE 3TAXH yueOHO-1a00paTOPHBIX KOPIYCOB, 3aHUMAThCSI B YUEOHBIX U
MHBIX TOMEILIEHUSX C y4YEeTOM OCOOEHHOCTEM NCUXO()U3UUYECKOrO0 Pa3BUTHUA U COCTOSHUS
310POBBA.
Hns oOyuenuss nun ¢ OB3 u MHBaIWAOB, MMEIOIIMX HApYLIEHUS OMOPHO-IBUraTEIbHOTO
anmnapara, o0ecredeHbl yCIoBHs OeCpensITCTBEHHOIO JOCTyNa BO BCE y4eOHbIE MOMELICHHUS.
Nudopmanus o crienuanbHbIX YCIOBUAX, CO3IaHHBIX Uil oOyyatomuxcs ¢ OB3 u uHBanumos,
pa3meleHa Ha caiite yuupepcutera www//kgeu.ru.

NmeeTcss BO3MOKHOCTh OKa3aHUSl TEXHUYECKOW MOMOIIM aCCUCTEHTOM, a TAKXKeE YCIYyT
CypIONEePEBOTYMKOB U TU(HIOCYPAOIIEPEBOTUNKOB.

Jns amanranyu k BocnpusAthro auuaMu ¢ OB3 ¥ mHBanMaaMu ¢ HapyHIEHHBIM CIIyXOM
CIIPAaBOYHOTO, y4€OHOr0 MaTepuasa no JUCUUIIIIMHE 00eCIIEYUBAIOTCS CIIEIYIOUIUE YCIOBUL:

- JUISL Ty4LIENH OPUEHTALIMM B Ay TUTOPUU, IPUMEHSIOTCS CUTHAJIBI OTIOBELEHUS O HaYaJle U KOHLE
3aHATHS (CIIOBO «3BOHOK) IMHILETCS HA JOCKE);

- BHHMaHUeE cllabocblIamero o0y4aromerocs IpuBIeKaeTCs MeIaroroM *ecToM (Ha IJIeuo
KJIAJIETCS PyKa, OCYIIECTBISIETCS HEPE3KOE MOXJIONBIBAHUE);

- pa3roBapuBasi ¢ 00y4aroIMUMCs, MeJarornueckuii pabOTHUK CMOTPUT Ha HETO, TOBOPHUT SICHO,
KOPOTKUMH IMPEJIOKEHUSIMU, 0OecTieunBasi BO3MOXKHOCTh UTEHUS 10 Ty0am.

KoMmneHncanus 3aTpyHEHUN pEYEeBOr0 U MHTEUIEKTYaJIbHOIO Pa3BUTHUS ClIa0OCIHbIIIANITIX
o0y4Jaroumxcst MPOBOJAUTCS MMy TEM:

- ICTOJIb30BAHUS CXEM, UarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MTPE3EHTALMI C TUIIEPCCHUIKAMU,
KOMMEHTHUPYIOIIUMU OTAEIbHbIE KOMIOHEHTBI U300PaKEeHMUS;

- PEryJsipHOro MPUMEHEHUs YNPAKHEHUHA Ha TpaduyecKkoe BbIICICHUE CYIIECTBEHHBIX
IIPU3HAKOB IIPEMETOB U SIBJICHUM;

- o0ecnieyeHrs BO3MOXHOCTH JJisi OOy4arolerocsi MOJY4YUTh aJpPECHYI0 KOHCYJBTALUIO IO
AJIEKTPOHHOM MOYTE 10 Mepe HEOOXOUMOCTH.

JUis apanTanuu K BocnpusAthro jguuamMu ¢ OB3 u uHBanuaamMu ¢ HapyLIEHUSIMU 3pEHUS



CIIPaBOYHOT0, y4€OHOT 0, IPOCBETUTENBCKOTO MaTepHUaa, peyCMOTPEHHOT0 00pa30BaTeIbHON
OpOrpaMMoil MO BBHIOPAHHOMY HAIPABIEHUIO TOJATOTOBKH, OOECMEYMBAIOTCS CIIEIYIOLINE
YCJIOBHSL:
- BeJleTcs ajanTtanus oQuIuaibHOro caiita B ceTu IHTEpHET ¢ y4eToM 0COOBIX MOTPEOHOCTEH
WHBAJUIOB IO 3PEHUI0, OO0ECIEeYUBaCTC HAIWYUE KPYMHOMIPU(PTOBONH CIPABOYHOU
nH(OpPMAITUU O PACTTUCAHNUN YICOHBIX 3aHITHH;
- TeJarornyeckuii pabOTHUK, €ro coOeceHUK (MpU HEOOXOAMMOCTH), MPUCYTCTBYIOIIME Ha
3aHATUHU, TPEJICTABISIIOTCS O0ydYalomUMCs, TIPU 3TOM KaXKIbI pa3 Ha3bIBa€TCA TOT, K KOMY
neAarornyeckuii paboTHUK OOpaIaeTcs;
- JICUCTBUS, IKECThl, TEPEMEIICHUsS TeAaroruueckoro pabOTHUKA KOPOTKO M SICHO
KOMMEHTUPYIOTCS;
- nevyatHas UHQOpMalUs MPEJOCTABISIETCS KPYyHHbIM HIpUpTOM (0T 18 MyHKTOB), TOTAJILHO
03BYYHBAETCS;
- oOecrieunBaeTCsi HEOOXOIMMBIN YPOBEHb OCBEIIEHHOCTH MMOMEIICHUH;
- MPEAOCTABIIIETCS BO3MOXXHOCTh HCIIOJIB30BAaTh KOMITBIOTEPHI BO BPEMS 3aHITHU M IPABO
3anmucy 00bsICHEHU Ha TUKTOGOH (TI0 JKEeJTaHUIO 00YUYarOIINXCS).

dopMa npoBeIeHNs TEKYIIEH U IPOMEXKYTOYHOM aTTecTanuu s ooyyaromuxcs ¢ OB3 u
WHBAJIMJOB OINPEAEIIAETCS MMeJarorndyeckuM pabOTHUKOM B COOTBETCTBUU C YUEOHBIM IUIAHOM.
[Ipu HeobOxomumocTu obOyuarmemycs ¢ OB3, uHBanmmy C y4eTOM WX HMHAWBHAYaJIbHBIX
MCUXO(PU3NYECKUX 0COOEHHOCTEH JAeTCsl BO3MOKHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTAILUIO
YCTHO, TMCbMEHHO Ha Oymare, TMCbMEHHO Ha KOMITbIOTEPE, B (hOpME TECTUPOBAHUS U T.I1., TOO
IIPENOCTABIECTCS JOMOJHUTENBHOE BpeMs ISl IOJATOTOBKH OTBETA.



. Bcero Kypc
Bun yuebnoli paboThl 4ACOB
1

OBHIAA TPYAOEMKOCTD IUCHUIIJIMHBI 324 324
KOHTAKTHAS PABOTA OBYYAIOHIET'OCA
C ITPEIIOAABATEJIEM, 40 40
B TOM YHUCJIE:
Jlexnnonnsie 3ausatus (JIex) 6 6
Jlaboparopusie 3ansaTus (J1ad) 12 12
[Tpaxtrueckue 3ausatus (I1p) 12 12
KoHTponb caMocTosTenbHON pabOThl M MHASE KOHTAKTHASI 6 6
pabora (KCP)*
Koncynbranuu, ciada u 3amura Kypcosoit padotst (KKP) 2 2
KonrakTabie yacel Bo BpeMs arrectanun (KITA) 2 2
CAMOCTOATEJIBHAA PABOTA OBYYAIOUIET'OCA

268 268
(CPC):
[ToaroroBka Kk MpOMEKyTOYHOU aTTecTalluu B (hopMme: 16 16
(kypcoBas paboTa, YK3aMEH)
OOPMA TTPOMEXYTOYHOUATTECTALIMU KP. "D 5




JIMCeT perucrpany MM3MeHEHU

JlonosiHEHUsT ¥ W3MEHEHHs B pabouell mporpamme JUCHUIUIMHBI Ha 20 /120
y4eOHBIN 01

B nporpammMy BHOCATCS ClEAYIOIIUE U3MEHEHUS:

1.

2.

3.

Ykaszviearomes Homepa cmparuy, Ha Komopovlx
6HECEHbl USMEHEHUAL,
u Kpamko Oaemcs xapakmepucmuka omux
UsMeHeHUl

[Iporpamma omoOpeHa Ha 3acemaHuu Kadenpsl —pa3zpaboTuuka «  » 20 r.,
poTOKOJI No

3aB. xadenpoit Topkynosa [0.B.

[Iporpamma o100peHa METOAUYECKUM COBETOM MHCTUTYTA

«_» 20 I., MPOTOKOJ Ne

3am. gupekropano YMP / /

IToonucw, dama
CornacoBaHo:
PykoBonutens OITOII / /

Iloonucw, oama



B _h MUHUCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHUSA POCCUICKOW ®EJIEPAITN
63

denepanbHoe rocyapcTBeHHOE 010/IZKeTHOEe 00pa3oBaTeIbHOe
S = yupeskaeHue BbICIIero 06pa3oBaHus

—

Ky «KA3BAHCKHWM IT'OCYJIAPCTBEHHBIA SHEPTETUYECKHA YHUBEPCUTET»
(®T'BOY BO «KI'9Y»)
YTBEPXAIO
Hupexrop nacturyTa [{udpoBbIX TEXHOIOTHI 1
SKOHOMUKH
Topkynosa 10.B.

«28» oxTs6ps 2020 r.

OLHEHOYHBIEMATEPHAJIBI
o JUCIMIIJINHE
ANropuTMH3anus ¥ MPOrpaMMHUPOBAHUEC

HamnpaBnenue noarotroBku 09.03.03 IIpuknagnas nadopmaTrka

KBanudukanus OakanaBp

r.Kazanp,2020



OneHouHblE MaTepuasbl MO JUCHUIUIMHE «AJTOPUTMH3ALMS U NMPOTPAMMUPOBAHUE) -
KOMIUJIEKT KOHTPOJIbHO-U3MEPUTENbHBIX MaTEpPHANIOB, MpPEAHA3HAYEHHBIX MJIs OLEHUBAHUS
pe3yJIbTaTOB OOY4YEHUSI Ha COOTBETCTBUE MHUKATOPAM JTOCTHKEHUSI KOMIIETEHIUU(H):

OIIK-7 Cnocoben pa3pabaTbiBaTh
MPAKTUYECKOTO MPUMEHEHHUS

OIIK-7.1 Pa3pabaTsiBaeT adropuTMbl peIICHUs MTPAKTHUYECKHUX 3a7a4

OIIK-7.2 Pa3pabatbpiBaeT mporpaMMHOE 00ECTICUCHUE PEIICHUS TPAKTUIECKUX 3a1ad

AJITOPUTMBI W IIPOI'PaMMBI, NpUroaHbIC JJIA

OrneHnBaHne pe3yabTATOB OOYYECHHS TIO JTUCIUIUIMHE OCYIIECTBISETCS B paMKax
TEKYIIETO KOHTPOJISl yCIIEBAEMOCTH, IPOBOJIUMOTO 10 OaibHO-pedTuHroBoi cucreme (bPC), n
IPOMEKYTOYHOM aTTeCTALINH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH O0OECIIEUMBACT OLICHUBAHUE Mpoliecca 0OydeHHs 10
mucruiuinge. [Ipu TekyieM KOHTPOJIE YCIEeBaeMOCTH MCIOIB3YIOTCS CIEAYIOIINE OI[CHOUHBIC
cpencTBa: cobeceloBaHUe, OTYET MO JabopaTopHOM paboTe, MpaKTUYECKOE 3aJaHKe, KypcoBas
pabora, HK3aMeH.

[IpomexxyTouHass aTTeCTalUsi HMMEET IEJIbI0 OINPEACIUTh YPOBEHb JOCTHXKEHUS
3aIJIaHUPOBAHHBIX pe3yJbTaTOB oOOy4YeHHs 1o aucuuiuiiHe 3a 1,2cemectprl. dopma
MIPOMEXKYTOYHOM arTectaruu 3k3ameH(1, 2 cemecTp), KypcoBas pabora (2 cemecTp)

Kypcoas padota (KP) orieHuBaeTcs oTACIbHO M BKJIIOYAET B CEOS1 TEKYIIUH KOHTPOJIb
YCIIEBAEMOCTUHY ITPOMEKYTOUHYIOATTECTAITHIO.

OreHOUHBIE MaTepHaibl BKJIIOYAIOT 3aMaHUS I MPOBEACHHUS TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH M TIPOMEXYTOYHOM aTTeCTAINN 00yJaroNuXcsl, pa3pab0TaHHBIC B COOTBETCTBUHI
¢ pabouel MporpaMmMoi AUCITUTIITUHBI.

1.TexHosiornueckasi Kapra

Cemectp 1, 2
Howme YpoBeHb OCBOCHUS JUCIHUILTUHBI, OaIbI
p
pazzne Haumenosa Kon yIOB-
a/ Bax CPC e W ukatopa HEYZOB-HO| °" XOPOIIO OTJINYHO
TEeMBI OIICHOYHOTO | JOCTHKEHUS
Aauc- cpeacTBa KOMHCTCHHI/Iﬁ HE3a4YTEHO 3aUTECHO
ITATLIT
WHBI . | Hmxkec . N
HU3KHAH CpeIHU BBICOKHI
peaHer
1 cemecTp
Tekymuii KOHTPOJIb YCIIEBAEMOCTH
N3ydyenue  TeOpeTHUECKOIO
1|7 P C6c OIK-8.1 | menee8 | 8-9 10-13 13-15
Marepuaia
N3ydyeHue  TEOPETHYECKOIO
Marepuala. IToarororka
1 P A OJIP OMK-8.1 | memee8 | 8-10 | 10-12 13-15
OTY4E€Ta MO  BBINOJHEHUIO
nabopaTopHoil paboThI




N3yueHne  TeopeTHYECKOro
warepuama. - Iloaroroska) yp | orrg1 | wemee7 | 7-10 | 10-12 12-15
OT4e€Ta TIO  BBIIIOJIHCHHIO
nabopaTopHON pabOThI
N3yueHne  TeopeTHYECKOro
warepaza. - Iloaroroska) )y ONK-8 | wemee7 | 7-10 | 10-12 12-15
OT4E€Ta IO  BBIIIOJIHCHHIO
nabopaTopHON pabOThI
Uroro| menee 30 | 30-39 40-49 50-60
[TpomexxyTouHast aTTecTanus
[ToaroroBka JKsameHal OIIK-8.1
A HOHHBIE " | menee 25 | 25-29 |  30-34 35-40
K 9K3aMEHY OIIK-8.2
OuneTsl
Hroro 6as10B 3a 1 cemect menee 55 | 55-69 70-84 85-100
2cemecTp
Texkynui KOHTPOJIb yCIIEBAEMOCTH
H3yyeHne TEOpETHYECKOTO OINK-8.1
matepuana. IlogroroBka x I13 OHK-8. 2’ MeHeeS 5-6 7-9 9-10
NPaKTUYECKUM 3aHATUSAM '
N3ydeHne TeopeTHYECKOrO OIIK-8.1
Mmatepuana. IlogroroBka I13 OHK-8. 2’ MeHeeS 5-6 6-8 9-10
MPaKTHYECKUM 3aHATUSAM '
N3yueHne  TeopeTHYECKOro OIIK-8.1
matepuana. IlogroroBka x I13 OHK-8. 2’ MeHeeS 5-6 6-8 8-10
MPaKTHYECKUM 3aHATUSAM '
N3yueHne  TeopeTHYECKOro OIIK-8.1
Mmatepuana. IlogroroBka I13 OHK-8. 2’ MeHeeS 5-7 7-8 8-10
NPaKTUYECKUM 3aHSITUSAM '
N3yueHne  TeopeTHUECKOro OIIK-8.1
Mmatepuana. IlogroroBka x I13 OHK-8. 2’ MeHeeS 5-7 7-8 8-10
MPaKTHYECKUM 3aHATUSAM '




N3yueHne  TeopeTHYECKOro
matepuana. IloaroroBka k OIIK-8.1
MPAKTUYECKUM 3aHATHSIM. I13 OHK-SI 2’ MeHeeS 5-7 7-8 8-10
[ToaroroBka K KOHTPOJBHOM '
pabore.
Uroro| menee 30 | 30-39 40-49 50-60
[IpoMexxyTouHasia TrecTauus
DK3ameHary
HoaroToexa nommsie | QKB enee2s | 2520 | 30-34 | 35-40
K 9K3aMEHY SULIETLL OIIK-8.2
Hroro 6aioB 3a 2 cemect] 0-54 55-69 70-84 85-100
TexymuikoHTpoabycneBaeMocTuKypcoBoit paboThl
Oranbl OIlK-8.1
KypcoBas pabora oraerroctn | OMK-8.2 | MeHee 30 30-39 40-49 50-60
[Tpomexyrounas arrectauus KypcoBoit paboTbl
OIlK-8.1
Kypcosas paborta KP OIK-8.2 | MeHee 25 25-29 30-34 35-40
Hroro 6amnos 3a KP 0-54 55-69 70-84 85-100

2.IlepeyeHb OLIEHOYHBIX CPEACTB

Kpatkas xapakTepucTrka OLIEHOYHBIX CPEACTB, UCIIOJIB3YEMBIX IIPU TEKYIIIEM KOHTPOJIE
YCIEBAEMOCTH U TIPOMEKYTOUYHOM aTTeCTallui 00Y4aromerocs mo JUCIUTUIHHE

Haunmenosanue
OrnieHOYHBIE
OIICHOYHOTO Kpartkas xapakTepucTuka OlleHOYHOTO Cpe/ICTBa
MaTepuabl
CpelicTBa
CpencTBo KOHTpOJIA, OpPraHM30BAaHHOE Kak CHelHalbHas Oecena Bombock 1o
ColecenoBanue |mpemojaBareisi ¢ OOydYarOIIMMCS Ha TEMBI, CBS3aHHBIE C H3y4aeMOM aI;z(eJl
(Coc) TUCIUIUIMHOW, M pacCuuTaHHOE Ha BBIICHEHHWE O00beMa 3HAHUU )II/II(;)HI/IHJ'HZHBI
00ydJaromerocs 1o onpeeIeHHOMY pa3ieny
Ilepeuenn
3aJlaHuM U
BOITPOCOB JIJIsI
Ortuer no N P A
1a60DATODHOI Brimonnenue mabopatopHoit padotel. OdopmiieHne oTueTa, 3alIuTa 3aIUThI
a6o£e ( (%) JIP) PE3yIBTATOB JIAOOPATOPHOM PAOOTHI IO OTYETY nabopaTopHOH
P paboThI, IepeYeHb
TpeOOBaHUH K
OTUEeTYy




[IpakTrueckoe
3a1aHUE
(I13)

CpencTtBo OLICHKA YMEHHUsSI NMPUMEHSTH MOJYYEHHBIE TEOPETHUECKUE
3HAHMS B IPAKTUYECKON CUTYAITUH.

3ajaHue HampaBlI€HO HA OLICHMBAHWE KOMIIETCHLIMM IO JHUCLMIUIMHE,
COJICPXKUT YETKYI0O HMHCTPYKIIMIO IO BBIMOJHEHUIO WM aJITOPUTM
JICUCTBUI

KommiekT 3amau
U 3aJaHui

KypcoBas pabora
(KP)

KOHEuHBI MHPONYKT, IOJy4YaeMblii B pe3ysbTaTe IUIAHUPOBAHUA H
BBIIIOJIHEHUS] KOMIUIEKCA YYEOHBIX M HCCIIEAOBATENIbCKUX 3a/aHuil.
[To3Bonsier  OUEHUTH  yYMEHHsS  OOyYarolIMXCs  CaMOCTOSITEIBHO
KOHCTPYUPOBAaTh CBOU 3HaHMS B IIPOLIECCE PEILEHUS TPAKTUYECKUX 3a7a4
U TpobieM, OpUEHTHPOBATHCS B HMH(OPMAIIMOHHOM MPOCTPAHCTBE WU
ypOBEHb C(HOPMUPOBAHHOCTH AHAIUTUYECKUX, HCCIIEA0BATEIbCKUX
HAaBBIKOB, HABBIKOB IIPAKTUYECKOI'0 M TBOPYECKOI'O MbILNUICHUSA. Moxer
BBINOJIHATHCS B UHAMBUIYyaIbHOM MOPSIKE WM TPYIION 00ydaromuxcs

TeMbl rpynnoBsIx
u/unu
VHAMBUyaJIbHBIX
IIPOEKTOB

Ok3ameH (J)

Bonpocs o
TeMaM/pazjiesam
JIACITHATLIHH.
KomiutekT 3agau

Cpe,Z[CTBO KOHTPOJIA YCBOCHUL yqe6Hor0 Marepuaja JTUCOUIIINHEI,

3.0ueHoYHbIE MaTEPHUAJIbI TEKYIIECI0 KOHTPOJISA YCIIEBAEMOCTH oﬁyqammnxca

HaumenoBanue | CoGecenoBanue no pasaeny 1 «ba3oBblie aJropuTMbl NpOrpaMMHPOBAHHS
OLICHOYHOI'0
cpeacTBa
IIpeacrasienue | OLeHOYHbIE MATEPUA COACPKUT 15 BOIPOCOB 110 paszeiry
u cogepxanme | [Ipumepui 6onpocos no pasoeny oucyuniumbl
OLIEHOYHBIX 1. IlonsiTue anropur™a. Cpoiicta anroput™a. CriocoObl 3alucy aaropuTMa.
MAaTepHaioB 2. [TpUHIHMITBI CTPYKTYPHOTO MPOTPAMMHPOBAHHS.
3. ba3oBble aNropuTMUYECKUE CTPYKTYPBI: CIIE€0BaHHIE, BETBICHUE, LIUKIL.
4. MetoJ TONIaroBoi JIeTaau3aiuy pa3padoTKH alrOPUTMOB.
3. S3b1ku nporpammuposanus. Kimaccudukarus s3s1k0B nporpaMmupoBanus. [lonsitue ypoBHs
SI3bIKA TIPOTPAMMHPOBAHHUSL.
5. CucremMbl IPOrpaMMHUPOBAHUSI.
6. MeTroab! TpaHC/ISIUMY IPOrpaMM: KOMITMIALIUS, UHTEPIIPETALMSL.
Kpurepun Ipu oyenke cobecedosanus yuumol8aiomces ciedyrouue Kpumepuu.
OLIEHKH " 1. 3Hanmne marepualia
mKaaa 2. Tlocne1oBaTeIbHOCTD U3J10KEHUS
OlCHNBAHMS 3. BianeHue peubto 1 TEPMUHOJIOTHEN
B asLIax 4. [lpumeHeHNe KOHKPETHBIX IPUMEPOB

Llxana oyenusanusi:

ConmepkaHue warepuaia pPacKphbiTO B IIOJHOM O0BEMe, TMPEIyCMOTPEHHOM MpOTrpamMMoin
JTUCLMILIMHBL. COJCpXKaHME MaTepuaja PacKpbITO IMOCIEAOBATEIIBHO, JOCTATOYHO XOPOIIO
MPOyMaHO, MaTepHall U3JI0)KEH I'PAMOTHBIM SA3bIKOM, C TOYHBIM HUCIIOJIb30BAaHHEM TEPMHUHOJIOTHH,
MMOKa3aHO YMEHHE WILTIOCTPUPOBATh MaTeprall KOHKPETHBIMH TTpuUMepamMu — 15 Gaiios;
ConepikaHre marepualia pacKpbhITO JOCTATOYHO ITOJIHO, TIOKa3aHO O0Illee MOHUMaHHE BOIPOCaA,
MOCJICZI0BATEIBHOCTDh M3JIOKECHUS MaTepuaja JOCTATOYHO MPOJyMaHa, MPUBEICHHE IPUMEPOB C
HE3HAYUTEIBLHBIMH OIINOKaMu — 13 0alios;

ConeprkaHre MatepHalia paCKpbITO HETIOIHO, IT0Ka3aHo o0Iee MOHMMAaHUE BOIIPOCa, JOCTATOYHOE
JUIS  JalibHEHIEro M3y4YeHHsT NPOrpaMMHOIO MaTepHalia, I0C/IEA0BaTEIbHOCTh H3JI0KCEHUS
MaTepuaja HeIoCTaTOuHO IPOoayMaHa, MPUBEICHUE TPUMEPOB BhI3BIBACT 3aTPYIHEHKE — 7 OaJLJIOB;
He packpeiTo OCHOBHOE cojiepikaHue y4eOHOro Marepuaia, MyTaHUIa B U3JI0KCHUM MaTepuana,
JIOTYIIEHBI OIIMOKH B ONMPEACICHHH MOHATHH, HEYMEHHUE TPUBOAUTD IPUMEPHI IPU O0BACHECHUH
Matepuaia — 0 0asios.

MaxkcuManbHO€E KOIHYECTBO 0amioB - 15




Haumenosanue

OTt4eTsl 110 J1a00OpaTOPHBIM padoTam no pasaenay 1 «ba3oBble aaropuTMbI

OLICHOYHOI'0 NPOrpaMMHUPOBAHM S

cpeacTBa

IIpencrasienue | Bece nabopamopnvle pabomel 6Kkmouaiom:

U cojep:kaHme | 1)IUIaH paboThl

OLIEHOYHBIX 2) KpaTKye TeOpETUIECKHE CBECHHUS 110 TEME,
MATEPHAJIOB 3) mpuMepHI IPOrpaMm

4) METOMKY BBITIOIHEHHS CAMOCTOSITETBHOM PabOTHI
5) 3amaHuist JUIS CaMOCTOSITEILHON paOOThI

6) KOHTPOJLHBIE BOITPOCHI

7) nomariHee 3a1aHUE.

JIaboparopHusie paboTsl mo TemaMm «IlocTpoeHne mporpamMm ¢ TMHEHHBIM aNTOPUTMOMY U «3a1adu
C aITOPUTMOM JIMHEWHOHN CTPYKTYPHI, TPOTpaMMHUPOBaHIE MaTEMATHIECKUX (DYHKITHID

Ilpumepul 3a0anuii Ha CAMOCMOAMENLHYIO PabOmy

CocraButh nporpammy Ha C++ Ui pelieHus yKa3aHHbIX 3a7ad. [l BBOJA U BBIBOJA 3HAYCHUM
MIEPEeMEHHBIX  HCIIOJIb30BaTh  KOHCOJIbHBIE  TOTOKHM.BBOI ¥ BBIBOA ~ COMpPOBOJUTE
COOTBETCTBYIOIIMMH KOMMEHTAPUSIMHU.

1 Borancuts yukimio: X = 4y 2 /(V(4z)-2t3 )nput=1;z = 3; y = sint.

2 BBMMHCINTD CONPOTHBICHUE IMPOBOJHUKA NPH 33JaHHOM 3HAYCHHWH HAIPSDKEHUS W TOKa IO
3aKoHy OMma.

3 Beraucnuthb GyHkimio: X = 4y 3 -z/tnpu t = 2; z = 3; y = cos(t+z). 2.2 Onpenenuts paccTosHUE,
npoiaeHHoe TeiaoM1 3a t cekyHna mpu HadaabHON ckopocTh VO 1 YCKOPEHUH a.

Ilpumep KOHMPOALHBIX 80NPOCOE

1. Yro Takoe anropuT™ JIMHEHHON CTPYKTYpBI, MporpaMMa JINHEHHON CTPYKTYpPBhI?

2. J1y1s 94ero UCIoJIb3YIOTCS 3ar0JIOBOUHBIC (haiiib?

3. CtpykTypa nporpamMmmsl Ha si3bike Cu.

4. Kak oprann3oBaH KOHCOILHBIN BBOJI/BBIBOJI? Kakre ecTh MAaHUIYJISATOPHI yIIPaBIeHHEM BBIBOIA?
5. KakoBbl oco0eHHOCTH onepanuu aeneHus Ha Cu?

Ipumep domawnezo 3adanus

1. CocraBuTh NporpamMmy MO BBIYHMCICHUIO ITOJHOW MOBEPXHOCTH M 00BbeMa KOHyca IO Paanycy
€ro OCHOBAHHSA U BBICOTE.

2. Cmemano V1 nmutpoB Boabl Temrepatypbl 11 cV2 nutpamu Boapl Temmepatypsl 12. Haittn
00bEM U TeMIlepaTypy 00pa3oBaBIICCS CMECH.

JlaboparopHas padorano teme «IlocTpoeHnEe IporpamMm ¢ anrOpuTMaMy BETBICHUS»

IIpumepul 3a0anuii Ha camocmosmenvbuyio pabomy

3amanue 1. CocTaBUTH MPOTpaMMBbl Pa3BETBISIOMIEHCS CTPYKTYpBI COTJIACHO BapUaHTaM
3aj1aHui, ucrnoin3ys ifelse, switch u mornveckyro GpyHKIHIO.

3ananue 2: COCTaBUTh MPOrPaMMBI IO 33JaHHBIM YCIOBHSIM.

BapuanT 1. JlaHbl 4eThIpe BEMIECTBEHHBIX yucia. OnpeaenuTs, 4To OOJbIIe: UX CyMMa HIIH
MIPOU3BEJCHHE.

BapuanT 2. [lansl yeTsipe uncia. BeMUCINTE CyMMY MOJIOKUTEIBHBIX CPEIU HUX YHCEL.

Bapwuanrt 3. Jlansl ueTsipe uncia. BeraucauTs npou3BeeHne OTPUIATEFHBIX CPEIH HIX YHCEI.
IIpumep KOHMPOILHBIX BONPOCOE

1. CpaBHuTE BUABI YCIOBHBIX oneparopoB Cu. Yem ortnnyaercs nosHast Gopma OT HETOJIHON?

2. B xakom ciryuae B oneparope ifelse ncronbsyrorest hpuryprsie cKoOKu?

3. KakoB OTHOCHTENBbHBIH NPUOPHUTET apu(PMETHUESCKUX OIEpallnii, onepanuidi CpaBHEHUS U
JIOTUYECKUX onepanuii?

Ipumep oomawnezo 3adanus

1. Jansl neiicTBuTenbHBIE Yncaa X, Y, Z. BBMUCINTB, UCTIONB3yS JIOTHYECKYIO (PYHKIHIO H
JIOTWYECKHid oneparopa a) max(X +y + z, Xyz); 6 ) min2 (x +y/2 + z, xlyz) + 1.

2. NaHbl aedicTBUTEIbHBIC YKcia a,b,c,d,s,t,u (S,t omHOBpemenHo He paBHbI 0). M3BecTHO, UTO
touku (a,b) u (C,d) He jexaT Ha oxHOI npsimoii L, 3aganHoit ypaBHeHuem SX + ty + u=0. [psmas
Lpa3buBaeT KOOPAUHATHYIO IFIOCKOCTh Ha JABE MOJIYIUIOCKOCTH. BBIICHUTH, BEPHO JIH, YTO TOUKH
(a,b) u (c,d) mprHaTEKAT Pa3HBIM IIOCKOCTSM.

JIabopatopHas padotano teme «[locTpoeHne nporpamm ¢ anropuTMaMu HUKIAYECKOM
CTPYKTYPBI»




Tlpumepsl 3a0anuii Ha camocmosmenvHyo pabomy

Bapuantsl 3amanus 1. CocTaBuTh MPOTpaMMy JUTsl BBIYHCICHUS KOHEYHBIX CyMM psizioB. [Ipu
HEOOXOMUMOCTH BBIBOJMTH PEKYPPEHTHBIC COOTHOIICHUS, M30eraTh BO3BEICHHS B cTereHb (-1).
Jis mpoBepku pabOTOCIMOCOOHOCTH TpOrpaMMbl M €€ TIOJHOTHI 00S3aTEIbHO COCTaBUTH
KOHTPOJBHBIN TipuMep IS 3- X-4-X WICHOB psfa.

N N N
S=Z|0g3i S=Z(i+l)2 SzZ(i+l)3
1. i=1 2. i=1 3. i-1

Ipumep KOHMPOALHBIX BONPOCOE

1. KakoBa cTpykrypa oneparopa for?

2. BO3MOHO JI OTCYTCTBHE KaKUX-THO0O COCTABISIONINX orepaTopa for?

3. Kak MOXHO omucaTh 1 HHHIHAIU3UPOBATh OJHOMEPHBIN CTaTUUYECKUN MacCUB?

4. Yro o3navaer omeparop Sizeof?
Ipumep domawnezo 3adanus

1. B 10 mxkarynkax Haxomstcs mensru (200, 100, 300, 1000, 250, 150, 900, 50, 700, 650)
noJutapoB. UIrpoku pa3noxuiny cBoH (DUIIKH B JTIOOYIO U3 MIKATYJIOK CIIEAyomM obpa3om (2, 3, 6,
1, 1, 0, 4, 2, 0, 1). Tlocne Toro, kak (pUIIKK Pa3TOKEHBI, IMIKATYJIKH HAYMHAIOT 10 OYEPEIU
BCKPBIBaTh, ICHBI'H JICIISITCS MEXKIY UTPOKAMH 10 KOJUUECTBY (PUILEK, ITKATYJIKA OCTaETCs MyCTOM.
[Iportecc BCKPBITHS MIKATYJIOK M paclpeieleHns JeHeT MpeKpamaeTcs, Kak TOJIbKO BCTpeyaeTcs
IIKATyJdKa, B KOTOPOH HET HU OAHOH ¢uiiku. ONpenenuTh CoJepKaHUE IIKATYJOK IOCe
npekpamieHust urpbl. OICHUTh MAaKCUMAJIbHOE 3HAYCHHUE BBIMIPHIINA, €CJIH OIMYCTOLICHO XOTS OBl
JIBE IIKATYJIKH.

Kpurepun Ilpu oyenke omuemog no 1a6OPAMOPHLIM PAOOMAM YHUUMBIBAIOMCS Clledyouue KPUMepuu:

OLIEHKH " 1. 3HaHI/ICTCOpCTI/I‘ICCKOF0 Martcpuala

IIKaJia 2. BrinosiHeHNE caMOCTOATENBHBIX 3aJaHUN

OLeHHBAHHSI 3. OTBeTHI Ha BOIIPOCHI }

B GaiIax 4. OTueT 0 BHIONHEHHOH paboTe
5. BeInosiHeHHEe JOMAIITHETO 33 aHus
LlIkana oyenuganus:
Bricokuii ypoBeHb 3HaHMI TEOPETUYECKOTO MaTepHaja, HMPaBUILHO BBITIOJHEHBI BCE 3a/aHUS B
COOTBETCTBHH C TPEOOBAHUSIMHU, TIOJTHBIE OTBETHI HA BOIIPOCHI, PABWIIBHO BBHIITOJIIHEHBI JJOMAIITHHE
3aJlaHusl, CBOEBPEMEHHO IPEIOCTABIIEH OTYET O BHIMTOJHEHUH paboThI - 15 6aios.
TeopeTrueckuii MaTepuan 3HaeT, MPABUILHO BBIIOJIHEHBI BCE 3a/IaHUs, OTBETHI Ha BOMPOCHI HE
MOJIHbIC, JIOMAIlHUE 3aJiaHusl BBITOJHEHBI HE B IMOJHOM OOBEME, NPEJOCTaBICH OTYET O
BBITIOJTHEHUH Pa0OTHI, THOO0 B ClIydae HECBOCBPEMEHHOTO MTPEIOCTABIICHISI OTYETA UITH C HATHYUEM
HECYIIECTBEHHBIX OIMMOOK B BHIMTOJIHEHUH JTA00OPATOPHBIX 3adaHusX -13 6amion
BeinosineHo He Bce, HO Oosiee 50% 3amanuii J1abopaTopHOil paOOThHI, JOMAITHEE 3aaHKue HE
BEITIOJTHEHBI, HECBOEBPEMEHHO TIPEIOCTABJICH OTUET O BBHIITOIHEHUH paboTHI - 8 OaioB.
Bremonneno menee 50% maGopaTopHOW paOOTHI, HE BBINOJHEHOJOMAIITHEE 3aJlaHHe, OTYET O
BBHITIOJIHEHUU paboTHI He mpenoctaBieH— 0 6amios
MaxkcuManbHOe KOJMYecTBO 0aiioB - 15

HaumenoBanue | OT4eThl M0 MPAKTHYECKHUM 33IaHUSAM 10 pa3aeny 2 «[IpueMbl CTPYKTYPHOTO

OLICHOYHOI0C MpPOrpaMMHpPOBAHM D)

pencrsa

IIpencrasyienue | Bee 3adanus 0onichbl Obinb 6bINOIHEHbL NO CEOYIOUIEMY AN2OPUMMY:

U COlepIKAHME 1. O3HaKOMHTBCSA C YCIIOBUEM 33/1a9U

OLIEHOYHBIX 2. CocTaBUTh KOHTPOJIBHBIA TPUMED.

MaTepHAJIOB 3. [IpoBepHTh MOJHOTY 3a7a4Yu: PACCMOTPETh BCE BO3MOYKHBIC HCXO/IbI PEIICHUS B 3aBUCUMOCTH

OT HCXOJHBIX JIAHHBIX, TMPEIyCMOTPETh CIy4Yah BO3MOXHOTO 3aBHCAHUS, 3allUKIMBAHUS
MPOrPaMMBI U 3aIIPOTPAMMHPOBATH KOPPEKTHYIO PEAKITUIO TIPOTPaMMBI Ha AT CUTYaIlUH.

4. 3anucatb CIIOBECHBIH allTOPUTM MIIM COCTaBUTH OJIOK-CXEMY alrOpUTMa.

5. 3anmcaTh Koa mporpamMmsl Ha C++ .

6. 3aryCTHTh IPOTPaMMYy, IPOBECTH CHHTAKCHYECKYTO OTIIAJKY.

7. IlpoBepuTh pabOTOCIIOCOOHOCTH MPOrPaAMMBI ITyTEM CPaBHEHUS PE3yJIbTATOB C KOHTPOJIBHBIM
MPUMEPOM Ha BCE BO3MOXKHBIE CITyYaH UCXOHBIX JTaHHbIX.

8.3aBepmuTh pabory coctaBienmeM Otuéra, THEe OyAyT OMHCAHBI BCE ITAIlbl BBITIOTHEHUS
CaMOCTOSITEIBHOTO 3aJJaHKs M IPUBEACHBI PaclieyaTKH KOHCOJILHOTO BBIBOJIA.




[paktudeckue 3amanus no reme «IloctpoeHue mporpaMM MOAYJIBHOM CTPYKTYphl. OObSBICHHE 1
ompeneneHe GyHKIUU. Perenrie 3a1a4 ¢ 0JHOMEPHBIMH CTATUYECKAMH MAaCCHBaMHU METOJIaMU
CTPYKTYpPHOT'O TIPOTPaMMHPOBAHHSD»

Tpumepol 3a0anuti

3amanne 1. CocTaBuUTh OTAENbHBIE TPOTPAMMBI JIJISl BBIUMCICHUS (DYHKIWH, 3aJaHHBIX B
Jlabopatophoii padote Ne 2 (3amanue 1). B riaBHo# mporpamme ajsi pakTHYECKOTO apryMeHTa
CreHepupoBaTh CITydaiiHble Yhcia 715l IBYyX Pa3HbIX 3HaueHui B muanazon oT M no N 1 noacunrath
JUIs HUX 3HAYCHHUS COOTBETCTBYMOIIEH (yHKImu. Paspemaercss moyb30BaThess QYHKIUSIMU W3
MPUMEPOB METOJMUECKOTO MIOCOOHSI.

3anmanue 2. CoctaBuTh (QYHKLIMH IJIs 3a]1a4 CBOETO BapuaHTa. /s psiga cioydaifHO 3aAaHHBIX
3HAYCHUI apryMeHTa pealn3oBaTh pacu€T ¢ NMPUMEHEHHEM IMOCTPOCHHOW (YHKIUM U BBIBOJ
COOTBETCTBYIOILIMX pe3yJpTaToB. [l MNOBTOpsIOMMXCS omnepanuili B TIJaBHOH HporpaMme
npeJIaraeTcs KCIoib30Bath omnepatop for.

Bapuant 1. Hanucate dynkuuto Power234(A, B, C, D), BEIUUCISIONIYIO BTOPYIO, TPETBIO U
4eTBEPTYIO CTETICHH YKca A 1 BO3BPAIIAONIYIO 3TH CTETICHH COOTBETCTBEHHO B IEpPEeMEHHBIX B,
C, D. Bce mapamerpsl BemecTBeHHbIC. HaliTH BCe CTENCHHM IMATH JIOOBIX YHCEIL

Bapuant 2. Hanmcare mnpouenypy Mean(X,Y,Amean,Gmean), BBIYUCISIONIYIO CpEIHE
apupmernyeckoe Amean =(X+Y)/2 u cpeanee reomerpuueckoe Gmean = XY aByx
MOJIOKUTENBHBIX yrcen X, Y. C moMOIIblo (YHKIIUK HAHTH cpeiHee apu(METUIECKOe U CpeIHEe
reomeTpuueckoe st map (A,B), (A,C), (A,D), eciu 3amganst A,B,C,D

3anmanue 3. HanvcaTh Koa mporpaMmbl, peaiu3yIoliel onepanuy ¢ 0JHOMEPHBIMI MaCCHBaMH,
pa3buBasi ko1l Ha (PYHKLUUH U CTPEMSCH K TMHEWHOU CTPYKTYype TNIaBHON MPOTPaMMEI.

BapuanT 1. Hanucats mporpaMmy, KOTOpasi MO3BOJUT BBECTH C KIIABHATYPBI YUCIO X THIA
unsignedint, co3math ¥ BBIBECTH Ha JUCIUICH MaccuB d, B KOTOpOM a[HoMep Outa uuciaa X] =
3HaYeHHIo OWTa Yucna X.

BapwuanT 2. Jlan nensiii maccus @[ 10], 3anonHuTh ero mo gopmyite a[i] = crapiiras BocbMepKa
out = i, mimaamas = i+1, Hamevatats. IlocyMTaTh W BBIBECTH HAa MOHHUTOpP KOJIMYECTBO OUT
YCTaHOBJICHHBIX B | ISl KQXKJ0T0 3JIEMEHTa MacCHBa.

[IpakTnueckue 3ananus no reMe «PazpaboTka MeToJaMy CTPYKTYpPHOT'O IPOrPaMMUPOBAHUS
¢byHKUUMH, 3a0aHHBIX IpadUUECKH, aHAJIU3 IPOrpaMM C IepeJadcii mapaMeTpoB IO 3HAUYCHUSM,
CCBIJIKaM, YKa3aTeNsIM»

Tpumepol 3a0arnuti

3anmanue 1 [lo «mmumeHn», n300pakeHHON Ha pUCYHKe (3aKpalleHHas QUrypa), MpOUCXOIUT
obCTpen nmaprukaMu, KOTOPBIE CITyYaifHBIM 00pa3oM IMOTMaIaroT B moste mo xE[al; a2] u mo y€[bl;
b2]. CoctaButh ABe QYHKUUH, OHA TEHEPUPYET KOOPAMHATHI IIAPUKOB B 33aHHOM JAMANa3oHe, a
BTOpasi OTpeeseT, Monal MapuK B MUIIEHb WIKM He Tonai. B rmaBHON mporpamme MpOBOAUTH
«obcTpeny, T.e. TeHepaluio KOOPIUHAT IAPUKOB, JI0 TEX IMOp, TIOKa C KOHCOJH He Oy/eT BBEIACHO
gucio 0. Ilocne npoBepku nomnagaHus/HenoNagaHus TOYKH B «MHIIEHb» B TJIABHOW IpOrpaMme
HareyaraTb COOTBETCTBYIoIIee coobmenre. Ha pucyHkax mokasano Hayasio koopAauHat. Kaxnas
KJIETOYKA Ha Pa3MeTKe MOJIsl — OJ{HA €JMHUIIA JTHHEI.

Bapmuanr 1. al=0; a2=6, b1=0; b2=6;

Bapuanr 2. al=-2; a2=2, b1=-2; b2=2.

3anmanue 2. M3y4nTh KOJI IpeCTaBICHHON POrpaMMbI 1 0QOPMUTE aHaU3 ero paboThI.

BapuanT 1.Uto Oyner BbIBEICHO Ha DKpaH B pe3ylibTaTe paboThl POrpaMMbl? (PUCYHOK)

BapuanT 2. KakoB pe3ynbTar BEIIOIHEHUS TPOTPaMMBbI (PUCYHOK)

Bapuant 3. 3aronoBok ¢yHkunu mmeer BuA: voidf(int& a, float b, char c); Ilepemennbie B
BhI3bIBaIONIeH QyHKIMK omMcaHbl Tak: int a; char b; floatd,x; BriOpars npaBuiibHbIC BApUAHTHI U
000CHOBATH, MOYEMY OTBEPTaIOTCs OCTABIINECS BAPHAHTHI

1) f(a,d-x/2,b); 2) f(a,x,'b"); 3) f(a,a,b); 4) f(2,d,b).

IIpakTudeckue 3aganus mo teme «luHammuueckoe BbleneHne namsaTi. PaboTa co BIOKEHHBIMH
nukinamu. [IpuMeHeHne ykasaTens, Kak napameTpa npHu BeI30BE QyHKIIHN.»

Ipumepwl 3a0anuii

3ananuel. CocTaBUTh IPOTpamMMy ISl PEIICHHS TIOCTABJICHHBIX 33]1a4 C Pa3/IeIICHUEM 3aJlauu
Ha OTJCNIbHBIC MOIYJU B BHJE (yHKIMIA. [10 BO3MOKHOCTH, COCTaBUTh KOHTPOJLHBIA TIPUMEpP U
MPOBEPUTh €r0 MpPU PENICHHH Ha KOMIbIOTEepe. YKa3aHue: IS 3aloJIHCHHS JaHHBIMU
WCIIONIb30BaTh CIy4YaiiHbIC YUCIIa B 33JJaHHOM JMana3oHe. /(s HHAIMaIn3aiul MacCuBa U BBIBOIA
€ro Ha KOHCOJIb, JUTsl JOPMUPOBAaHUS OJJHOMEPHOI'O MaCCHBA U3 2-MEPHOT'O U TIOUCKAa MUHIMAaKCOB
COCTaBHTh COOTBETCTBYIOMIHE (DYHKIINH.




Bapuant 1. B HeckolbKHUX pailoHaX ropoja B T€UEHHE Tojia MPOBOAUTCS AUCHAHCEpU3aIUs
HaceneHus. Kaxaerii mecsiy qucnancepu3aruio mpoxoamio oT 500 go 2000 gemoBek B KaKIOM
patione. COCTaBUTh TAONHILy TIPOXOKISHUS TPOGUIAKTUISCKOTO OCMOTpPa M0 MeCsAIlaM U paiioHaM.
BriaBuTh Mecsl, Ha KOTOPBIA MNPUXOIUTCA MUK MOCEHIAEMOCTH, M PaloOH C caMOW IJIOXOM
IMOCEIIAeMOCTBIO.

BapuanT 2. B HECKOMBKUX CTYyICHYSCKUX TPYMIAX MPOBOAUTCS aHOHUMHOE IICUX0JIOTHUECKOS
oOcieoBaHMe C TOMOIIBID psima BompocoB. OTBEThI Ha BOMNPOC CTYJCHTHI JAlOT B (hopMme
"ma"/"uet". BOpOoCH cOCTaBIEHBI TaK, YTO MOJIOKUTECIBHBIM CUATAETCS OTBET «J1a», a TUIOXUM —
oTBeT «HeT». COCTaBUTH TAOIHUIy OTBETOB CTYyIeHTOB. OLIEHUTH BOIIPOC, IT0 KOTOPOMY Y CTY/ICHTOB
HUMEIOTCS IPOoOIeMbl. BBISIBUTE caMyr0 HEOIAromoyYHy 0 B TUIAHE TICXOJIOTHYECKOTO COCTOSIHHS

rpymiy.

3ananue 2.CoOTBETCTBEHHO BapUaHTY 3aJjaHMsl, COCTAaBUTh MPOTrpaMMy JJIsl IOMCKa KOpHEH
3aJJaHHBIX YPaBHEHUH MO METOAY UTepaiuii 1 metony HeroToHa.

Ompesox, 3 " "
Ne YpaBHenue coaepxammuii Mevoa R
) TouHOCTLIO 10
KOpeHbL
1 3siny/x +0.35x -38=0 [2:3] Hrepaunii 2.2985
2 0.25x +x—1,2502=0 [0:2] HeioTtona 1.0001
1
X————— =0 : a2 553
3 X 3+s5in3.6% [0:0.85] Hrepaumii 0.2624
4 0.1x* —xInx=0 [1:2] Hiiotona 1.1183

HaumenoBanue | [IpakTnueckue 3agaHus mo pasaeiy 3 «Padora ¢ CHMBOJIBHBIMH U

OLICHOYHOI'0 M0JIb30BATEJIBbCKMMU THIIAMMD)

Cpe/cTBa

IpencraBienne | Bee 3adanus 0onichvl Obimb 6bINOIHEHbL NO CAEOVIOUIEMY AN2OPUMMY:

U COJepKAHME 1. O3HaKOMUTBCSA € YCIIOBUEM 3aJ1a4l

OLEHOYHBIX 2. CocTaBUTb KOHTPOJIbHBIN MPUMEP.

MaTepHAJIOB 3. IIpoBepuUTH MOIHOTY 3aJa4l: PACCMOTPETh BCE BO3MOXKHBIC HCXO/IbI PEIICHUS B 3aBHCUMOCTH

OT HCXOAHBIX JaHHBIX, MPEILyCMOTPETh CIy4ad BO3MOXHOTO 3aBHUCAHHUS, 3aLUKIMBAHUS
MPOTPaMMBI U 3alPOrPaMMHUPOBATh KOPPEKTHYIO PEAKIIUIO MPOTPaMMBI Ha 3TH CUTYAIHH.

4. 3anucath CIIOBECHBIH allTOPUTM WIIM COCTABUTH OJIOK-CXEMY alrOpUTMA.

5. 3anucaTh ko1 nporpaMMsl Ha C++ .

6. 3amyCcTUTh IPOTrpaMMy, IPOBECTH CHHTAKCHUECKYIO OTJIAJIKY.

7. IIpoBepuTh pabOTOCIIOCOOHOCTH MPOrPAMMBI ITyTEM CPAaBHEHHS PE3yJIbTATOB C KOHTPOJIBHBIM
MIPUMEPOM Ha BCE BO3MOXKHBIE CITy4al UCXOJHBIX JaHHBIX.

8.3aBeputh paboty coctaBneHneM Otuéra, rae OyayT ONMCaHBI BCE 3Talbl BBITOJIHEHUS
CaMOCTOSITEIBHOTO 3aJ]aHUs ¥ TIPUBEACHBI PacIeuyaTKH KOHCOJILHOTO BBIBOJIA.

[IpakTnueckue 3ananus no reme «O6paboTKa CHMBOJIBHBIX U CTPOKOBBIX AaHHBIX. OTianune
paboThl ¢ CHMBOJILHBIMH MacCHBaMH U CTPOKOBBIMH JJaHHBIMU. V3yueHne ocoOeHHOCTEH paboThl
CTPOKOBBIX (pyHKIIMH — strtok, strepy, strcat.»

Ipumepwl 3a0anuii

3amanue 1. Hamucate mporpammy Ha s3pike C++, KOTOpasi MOTy4aeT Ha BXOZE OIHY WIIH
HECKOJIEKO CTPOK CHMBOJIOB (B 3aBHCUMOCTH OT ITIOCTAHOBKH 3a]1a4H ), BBITIOIHAET 00pabOTKY CTPOK
B COOTBETCTBHM C TPEOOBAaHUSMH 3aJjaHVsl W BBEIBOJUT pe3yJbTaT Ha 3KpaH. BBoj MaHHBIX
OCYIIECTBIISETCS C KIABHUATYPHl C YIETOM TPEOOBAaHWN K BXOJHBIM JAaHHBIM, COJIEPIKAIIUXCS B
MTOCTaHOBKE 337a4H.

Bapuant 1. BBequte npemnoxeHue, cioBa B KOTOPOM pa3JIeleHbl HECKOJIBLKUMU TIpoOeIaMu u
B KOHIIE KOTOPOT'O CTOUT TOYKA. Y TaJTUTE MTOBTOPSIOIINAECS TIPOOEITHI MY OTIACIBHBIMU CIIOBAMU
(ocTaBustst Mo OAHOMY MPOOENTY), BRIBEIUTE OTPEAAKTHPOBAHHOE MPEATIOKEHIE Ha SKPaH.

Bapuant 2. lana ctpoka. BeimonHuTe cMMBONBHBIA aHanmu3 TekcTa. Huke mpencraBiieH
PEKOMEH TyeMBIil BUJ AWAJIOra BO BpeMsi padOThI MPOTrpaMMEl. J|aHHBIE, BBOJIMMBIE MOJIE30BATEIEM,
BbII€JICHBI JXKUPHBIM 1pudTOoM. BBeaure crpoky Kazanwasfoundedin 1005: I wasburninKazanin
2003. Bo BBenénnoii crpoke : Ctpounbix OykB — 33 3arnaBHbIX OyKB — 3 nU(POBBIX CUMBOJIOB — 8
OCTaJbHBIX CHMBOJIOB, BKITtouas mpobebr — 13

3aganme 2. Hammcarp mporpammy Ha s3bike C++, pa3buBas ajdropuTM Ha MOMYJIH: Kak
MUHHMYM, OJ1Ha GYHKIIUS, B JIOTIOJHEHHE K main, JIOJhKHA ObITh B Bamem koje.




Bapmant 1. Jlana cTpoka, B KOTOPOW CJIOBa pa3lelieHbl OTHUM TipoOernoM. Haiinure u
pacrieuaTaiiTe BCe CJI0Ba YKa3aHHON MHBI N. Pa3paboraTh (QyHKIMIO, KOTOpas COPTHPYET
HalIeHHBIE c10Ba 1o andasuty. PacrieyaraTts OTCOPTHPOBAHHEIE CIIOBA B OJIHY CTPOKY

[IpakTnueckue 3ananus Mo reMe «lnHamuyeckue MaccuBbl CTPYKTyp. Ileperpyska u ma0aoHsI
GyHKIUI
Tpumepot 3a0anuti

3ananue 1.

Bapuant 1. Jlana undopmanms o cTyneHTax, 3anucanHas B Qaiine. Yucmo 3ammceii 3apaHee
HEM3BECTHO. 3amuch MMEeT BUA: (GaMuius, Tol poxaeHus, ¢akynbTeT. COCTaBUTH CIHCOK
(aKyIbTETOB C KOJMYECTBOM CTYACHTOB Ha KaXKJIOM U3 HUX - HOBasl CTPYKTypa: (aKyJIbTET U KOJI-
BO CTYJCHTOB Ha HEM

BapuanT 2. Jlana unpopmanus o mKoJax, 3amucaHHas B ¢aiine. Yncno 3ammceil 3apaHee
HEM3BECTHO. 3allUCh HMMEET BHJ: HOMEp IIKOJBI, TOJA, KOJMYECTBO BBIMYCKHUKOB, YHCIIO
noctynuBIKX B BY361. CocTaBUTH CIIMCOK MIKOJI, B KOTOPBIX MPOIIEHT MOCTYNHUBIINX B BY 3 BhIIIIe
N% — HOBas CTPYKTypa: LIKOJIA U MPOLEHT HOCTYIUBIIHX.

BapwuanT 3. /lana nundopmanust 0 KOMHaTax B OOILEKUTHH, 3allMCaHHas B Qaiiie. 3anuce umeet
BuA: (amunum, HOMep KOMHAaThl, (hakynpTeT, miuomanb. IlodyunTs crnucok ¢axyabTeTOB C
KOJINYECTBOM CTYJICHTOB, IPOKUBAIOIIMX B OOLICKUTUN — HOBAsl CTPYKTYpa: (aKyIbTeT, KOJI-BO
CTYJCHTOB.

3amanne 2. COOTBETCTBEHHO BapHaHTY, pa3padoTaTb KOHTPOJIBHBIA MpPUMEP, MOCTPOUTH
HE0OXOMMBIEe TeperpyKeHHbIe (DYHKIUH, MPOBEPUTh HX PaOOTOCTIOCOOHOCTH W TIOTHOTY Ha
OCHOBE KOHTPOJBHOTO IpuMepa. [Ipu HeoOXOAMMOCTH pa3peliaeTcss UCIONb30BaTh CTPYKTYPHEIE
NepeMeHHEIE.

Bapuant 1. CocTaBbTe mporpammy [uis pereHus 3aaadd. Onpenenure 3HadeHne: x = max (a,
max(a 2, cosb)) - max (2a — b, b). rme max(u, V) ecth MakcUMaIbHOE U3 YyKcen U, V. Paspaboraiite
neperpyXeHHpie QyHKIUN HAXOKACHUS MAaKCUMAaJIbHOTO U3 ABYX LEIBIX U BEIIECTBEHHBIX YHCEIL.
Bapuant 2. CocraBpTe mporpamMmy Ui perieHus 3anadu. Haiigute mepumeTp TpeyrojbHHKA,
3aJaHHOTO0 KOOpDAMHATAaMH CBOMX BEpIIMH, IPOBEPUTh, CYLIECTBYET JH TPEYTOJbHUK.
Pazpaboraiite meperpyxeHHble (DYHKIMM HaXOXKICHUS PACCTOSHUS MEXAY IBYMS TOYKAMH,
3aJJaHHBIMU CBOMMH KOOpAHHATaMHu. [IperycMoTprTe TOIBKO CiTy4an IByMEPHOTO U TPEXMEPHOTO
MIPOCTPAHCTB.

HaumenoBanue | IlpakTnyeckue 3aganus no pasaeiay 4 «OcHOBbI 00beKTHO-OPHEHTHPOBAHHOIO
OICHOYHOI'0 moaxoaa»

cpencTBa

IpencraBienune | Bce 3a0anus 001cHbl ObiMb 6LINOIHEHDL NO CACOYIOUEMY ANIOPUMMY:

U cofepKaHHe 1. BHUMaTenbHO U3Y4YHUTh KOJBI IIPOrpaMM, KOTOPBIE ObLIM MCHOJIB30BaHBl HA MPAKTHYECKUX
OLEHOYHBIX 3aHATUSIX.

MATepHaIoB 2. OOpaTtuTh BHHMAaHHUE, YTO TENEPb NMPOEKT COOMPAETCS U3 MPOrpaMM, paclpeieNEéHHBIX MO

HECKOJIbKUM (haiiaam.

3. OTBETUTh Ha KOHTPOJIBHBIC BOITPOCHI.

4. Co31ath MPOEKT, MO3aMMCTBOBAB KOJIBI IPOTPAMM K3 METOANIECKOM YaCTH.

5. JIOTIOTHUTD €r0 HOBBIMH METOIAMH B COOTBETCTBUH ¢ WHIANBUIYAILHBIM 33 JAaHUEM.

6. JIiss HOBBIX METOJIOB COCTaBHTh KOHTPOJIbHBIC MPHMEPHI — JJIsi MOHUMAHHS TOTO, YTO
HEOOXOIUMO MPOrPaMMHUPOBATb.

7. 3aBepmuTh pabory cocraBieHneM OtuéTa, rme OyAyT ONMMCAHBI BCE DTAlbl BBITTOTHEHUS
CaMOCTOSITEIIBHOTO 33JJaHUs ¥ MIPUBEACHBI PACTICUATKH KOHCOJILHOTO BBIBOJIA.

[IpakTueckue 3amanus 1o TeMe «Pa3paboTka mporpaMmel it 00bEKTa ¢ IPUMEHEHHEM
KkiaccoB. HroaHCEI OmnpeAcJICHUd JOCTYyla K o0BekTaM knacca. OcOOEHHOCTH CHCI_II/I(l)I/IKaTOPa
const OTHOCUTENBHO yKa3aTelns. KOHCTpyKTOp KOIMMpOBaHHS»

Ipumepvwl 3a0anuii

3aganue 1 (Ui Bcex). VM3yunth npuHIMI (GOPMHPOBAHHS MPOEKTAa C MPUMEHEHHEM Kilacca,
BOCCO03/aB pabOTy NPOrpamMM, OTIMCAHHBIX B METOANYECKOHN YacTH JaHHOH J1ad0paTOPHOM padOTHI.
3amycTuTh NPOEKT Ha BBIIOJIHEHHE M MPOBEPUTH ero padoTocmocobHocTh. [locie ycnemrHoi
MPOBEPKH M3MEHHTh KOHCTPYKTOP IO YMOJYAHHUIO TaK, YTOOBI OH ()OPMHUPOBAI MAccuB U3 3-X
3JIEMEHTOB C HyJIEBBIMU 3HaU€HUSMU — HyJIEBOM MaccuB pazmepa 3.

3aganue 2. JlomomHWTH MeTOABl Kiacca (YHKIMSMH, OINUCAHHBIMH B WHAWBUAYAIEHOM
BapuaHTte. COOTBETCTBEHHO NO0ABUTh B MEHIO (WM NPHHIMIIMAIBHO H3MEHUTh HHTEpQEIC)
IJIABHOM NPOrpaMMBbl IPOBEPKY HOBBIX METOOB.




Bapwuanr 1. /[[06aBUTh METONBI: - yAAJIEHUE W3 MacCHBa IIEPBOT0 HAMJICHHOTO HYJICBOTO DJIIEMEHTA
CO CIBHTOM 3JIEMEHTOB. - COPTHPOBKA 3JIEMEHTOB MaccuBa ((ar omnpenesnsier — o BO3pacTaHUIO
WK yOBIBAaHUIO)

BapuanT 2. Jlo0aBUTh METOJIBI: - yaalieHHe u3 MaccuBa syemenTta ¢ HomepoM N (N — apryment
MeToa, 3amaéres mosib3oBaresieM B (pyHKmuu Main()) ¢ eCTeCTBEHHBIM CIBHUTOM 3JIEMEHTOB. -
BeIBoA mocienHux N smementoB maccuBa (N — aprymeHT Mmerona, 3amaércsl MoJb30BaTeiieM B
bynkimn main()).

Kpurepun
OLICHKH U
HIKaJa
OLICHMBaHHUSA
B 0aj1ax

Ilpu oyenke omuemog no NPAKMUYECKUM 3A0AHUAM YUUMBIEAIOMCS CledyIouue Kpumepuu:
1. 3HaHMETEOPETHIECKOTO MaTepraia

2. BrinoHeHne caMOCTOSTEIbHBIX 3aIaHUI

3. OT4eT 0 BHINOIHEHHOH padoTe

UlIxana oyenueanus

Bricokuii ypoBeHb 3HaHMIA TEOPETHYSCKOTO MaTepralia, IPaBUILHO BBITOJIHCHBI BCE 3aJaHUS B
COOTBETCTBHH C TPEOOBaHUSIMH, CBOSBPEMEHHO MTPEIOCTABIICH OTYET O BHIMOJIHEHUHU paboTh - 10
OaIoB.

Teoperudeckuii MaTeprai 3HAET, PABWIILHO BBIMTOIHEHBI BCE 3aJIaHHS, TIPEIOCTABICH OTUYET O
BBITIOJTHEHUU PA0OTHI, JTM00 B CITy4ae HECBOCBPEMEHHOTO IPEOCTABICHUS OTYECTA UIIH C
HaJIMYUEM HECYIIECTBEHHBIX OMMOOK B BEITIOJTHEHHUH 3aaHUN -8 6ayioB

Brimonneno ue Bece, HO 6onee 50% 3amanuii, HECBOEBPEMEHHO IMPEAOCTABIICH OTYET O
BBHITTOJIHEHUU paboTEHI - 5 OaoB.

Brimonneno menee 50% 3anaHuii, OTYET O BBIIOJHEHUU PaOOTHI HE NperocTaicH — 0 0amioB
MaxkcuMmanpHOe KoraecTBo Oamios — 10.

HaunmenoBanue
OLIEHOYHOI'0
cpeacTBa

KypcoBas paGora

IIpeacrasiienue
U cojiep:KaHHe
OLIEHOYHBIX
MaTepHAJIOB

Kaxnmomy cryneHTy BbIgaercsi TeMa KypcoBoi paborel. Beero 26 tem. Temaruka KypcoBoii
paboTHI yTBEpKIaeTCs Ha 3aCeTaHnu Kadeaphl.

Ilepen crynenToM cTaBuUTCs 3afada pa3paboTaTh nporpammy Ha si3bike C++ ¢ LeNbI0 peleHus
KOHKPETHOM 3a/1auH.

Pesynpratom pemenus sBiseTcs:

a) MOSICHUTEbHAs 3alIMCKa, COCTABJICHHAs C y4eTOM TpeOOoBaHMs cTaHIapToB Enunoii cucteMsl
nporpammHuoii fokymentauuu (ECII);

0) Ko/l MpOrpaMMEBI B TEKCTOBOM (opMare;

B) CKPHMHIIOTHI pe3yJbTaToB pabOThl MPOrpamMMbl, JEMOHCTPHUPYIOIINX
KOHTPOJIBHBIM NIpUMepPaM U 00OCHOBBIBAIOIIHUX MTOTHOTY POTPaMMBI.

COOTBCTCTBHUEC

Ipumepor mem:

1. Jana peiicTBUTENbHAsi KBaApaTHas marpuua nopsaka 2Nn. [lomyyuTs HOBYKO Marpuly,
nepecTaBisis ee OJ0KH pazMepoM NXN: a) KpecT-HaKpecT; 0) Mo 4acoBOH cTpenke (JIEBbI BEPXHUN
OJIOK CTAaHOBHUTCS NPaBBIM BEPXHUM, PABBIA BEPXHUH — IPaBbIM HUKHUM H T.1I.).

2. CocraBUTh TporpamMy, KOTOpas 3aloJIHAET KBaJpaTHYI0 MaTpUIy MOpsAKa N YHCIaMu,
3aganHbIMU QyHKIMen F(N), 3anuchiBas MX B HEe «I10 CIIHPaIn» &) M0 YaCOBOM CTpelike, 0) MPOTUB
4acoBOil cTpenku. Pazpaborath mpoekT miist ciaydast, korna F(N) Moxer ObiTh pa3Hoi (hyHKIWMS,
KaK mapamerp).

3. Jan oqHOMepHBIH LenouncaeHHbIi MmaccuB pa3mepa N. PazpaboTats He MeHee 1ByX c11oco00B
mmdpoBanust/ e poBaHUs 2JIIEMEHTOB MacCHBa ¢ IPUMEHEHHEM TOOMTOBBIX OTEPaITH.

Kpurepun
OIICHKUA N
IKAJIa
OIlCHUBaAHUA
B 0a/iax

Konmponw npogooumces ¢ mpu smana.

| oman. Onucanue CIOBECHOTO aNrOpUTMa 3aJaHus

Ha srom stame cTyaeHTsl 00s3aHBI MPEACTaBUTh YepHOBOW BapuaHT Yactu | moscHuTENnbHOM
3aIMCKH, Kacaromencs

1. Pa3paboTKu KOHTPOJIBHOTO IPUMEpPa

2. Onucanue cIOBECHOTO aJrOpUTMa PeIieHHs 3aauu

3. Cnmcok pa3pabaThiBaeMbIX (YHKIWMHA: WX Ha3HAYCHHE, MPEANoaraeMoe KOJIWIEeCTBO
(hopManbHBIX TAPaMETPOB C ONMCAHWEM Ha3HAuEHHS Ka)JI0To apameTrpa

Il sman. PazpaboTka GI0K-cXeM U KOJOB IPOrpaMm

Ha sToM sTame cTymeHTH 0053aHBI TNPEACTABUTh OTPENAaKTHPOBaHHBIA Bapuant Yactu [
MOSICHUTEILHOM 3aITMCKH, Kacaroleics.

1. Pa3paboTKu KOHTPOJIBHOTO IPUMEpPa

2. Onrcanwre CIIOBECHOTO aJITOPUTMA PEIICHUS 3a1adu



https://lms.kgeu.ru/mod/assign/view.php?id=114020

3. Cmucok paspabaThiBacMbIX (YHKIHHA: HMX Ha3HAYCHHE, MPEANOIaracMoe KOJHUYECTBO
(hopMabHBIX TTAPAMETPOB C OMMMCAHUEM HAa3HAUCHHS Ka)JIOTO Mapamerpa

Jamnee:
4. CIUCOK HCITOJIb3YEMBIX METOJOB aITOPUTMU3AINH, HAIPUMEP: METOJ HAKOIUICHUS CyMMBbI
H/An TIPOM3BEICHUS , MEeTOx BBEICHUS (hmara, cu€TUmrKa, paborta c

JMHAMUYECKUMH/CTAaTUIECKUMH MacCUBaMH, TNPHMEHEHHE YyKa3aTeled M CChUIOK, METOAOB
COPTHPOBKH U TIoucKa 1 mp. - 47151 BCEX nepeuuncnsieMbIx METOI0B KOHKPETU3UPOBATH I/Ie, B KAKUX
(GYHKIUS U pEIIeHUs] KaKuX 3a/1a4 9TH METOJIbI HCITOIB3YIOTCSI.

5. I[IpuBecTy 4epHOBOM BapHaHT OJIOK-CXEM BCEX pa3padaThiBaeMbIX (DYHKITHI

6. I[lpuBecTr YepHOBBIE BapUaHTHl KOAOB MPOTPaMM IO pa3pabOTaHHBIM OJoK-cxemam. Ecmun
mporpaMMa OTJIa)KeHa, TO TIPHUBECTH CKPUHIIOTHI pPEImIeHUS W B 3aKIIOYNTEIHHOW YacTH
MTOSICHATEIHHOH 3aIICKH JOOABUTh YEPHOBOW BapUAHT TEKCTA O 3aBEPIICHUH OTIAJAKH U TIPOBEPKE
MOJTHOTBHI POTPaMMBI.

Il oman. 3axarounTenbHBIN: 3aBepiIeHHE BHIOIHEHUSI KYPCOBOM paboThI

Ha sTom 3Tame cryaeHTsr 00s3aHbI IPEACTABUTE:

1. OdopmieHHyI0O TI0 BCEM TIpaBWJIaM TOSCHHUTCIBHYIO  3alMCKy: AHHOTAIWA,
ABTOMaTH3MPOBAaHHOE OTrJiaBiicHHEe, TeopeThdeckas 4acTb, BIOK-cXeMbl, AHAIN3 TOJIYYEHHOTO
peuieHus. 3akimodeHre. PekoMenganuu noaes3osaress, Koasl nporpamMm, CKpUHILIOTH PELICHUM.

2. Kogpl mporpamMm JOKHBEI OBITH IPOBEPEHBI U HA KOPPEKTHOCTD, U HAIIOJIHOTY CPAaBHEHHEM C
KOHTPOJIbHBIMU TIPUMEPAMHU.

3. Brok-cxembl BceX MOJIyJIeH TOJDKHBI OBITh MPEICTaBICHBI 0€3 OIIUOOK.

Ipu oyenxe smanos KP yuumvieaiomes ciedyrouue Kpumepuu.:
| sTan
BBIINOJIHEH BO IOJIHOM 00beMe — 20 6anioB
BBIIOJIHEH C HEAOYETaMH — 15 6ajioB

Il aTam (momyckaercs, ecnu | aTam BeIMoaHeH ¢ >= 15 0anoB)
BBIIIOJIHEH B ITOJIHOM 00beMe — 20 0asioB
BBIIOJIHEH C HEAOYETAMH — 15 GaioB

Il (momyckaercsi, ecm |l aTan BermonHeH ¢ >= 15 6amioB)
JTan BBIMIOJHEH B MOJHOM 00beme — 20 Oasuios

BBIIIOJIHEH C HEJo4YeTamMu — 15 0auioB

MaxkcuManbHO€e KommuecTBo 0amioB — 60

4.0ueHoYHbIC MATEPHUAJIBI IPOMEKYTOYHON ATTECTALMH

HaunmenoBanue 9K3aMeH

OIIEHOYHOI'0

cpeacTBa

IIpeacrasiienue u Cemecmp 1.

COJIep)KaHI/Ie OHeHO‘IHI)Ie MaTepI/IaIIBI, BBIHCCCHHBIC HA DK3aMCH, COCTOAT U3 OK3aMCHAIITMOHHBIX
OLICHOYHBIX 6I/IHeTOB. buner COACPIKUT JiBa BOIIPOCA IO TCOPETUUCCKOMY MaT€pually v 3a1aHuC
MaTepHaJIOB MMPAKTUYCCKOr'0 XapaKTepa NI MPOBCPKU IMPAKTUICCKUX YMCHI/Ifl BCGFO 25

OK3aMCHAIITMOHHBIX OUIETOB.

TIpumepul SK3aMEHAYUOHHBIX OUTEMOB:

buner Ne 1

1. Tpaucasitop. Pa3HOBHIHOCTH TPAHCISITOPOB

2. OcobenHoctr apupmernieckux onepanunii Ha C++. CoBMEIEHHBINH OmepaTop
npucBauBanus. Yemy OyzeT paBeH pe3ym>TaT BBIYUCIICHHUS: inti k=2,m=10;i=(m)/(m/k -

2i—
5); 3. HoctponTs Tabnumy dyrkuun F(X) = Z( 1)I (2)((; i)}
i=1

marom 5-102, N - m060e KOHEUHOE Le0e YKuciI0. MCnonb30BaTh peKyppEHTHBIE
COOTHOIIICHHS M HE UCIIOIb30BaTh (PYHKIIMIO POW UIs OTy4eHus creneHu (-1).

s xe[-3-101+3-1071 ¢

Buner Ne 2
1. ITonsarue norok Ha C++. KoHCONIBHBIE IOTOKM BBOIA/BBIBOIA




2. Paznuaue B mepemade mapaMeTpoB 110 3HAYCHUIO | 110 cehlke: Kakoit pesyiapTat
MOSIBUTCSA HA KOHCOJIH TIOCTIE BBITIOTHEHHSI TPOTPaMMBI

inta, b, c, d;

void f(int a, int& c, 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;
}

3. 3aBHCHMOCTB CUTHaJa OT BpeMeHu t onpenensiercs: popmynoit U(t) =SintHkt, Perucrpanus
curnana U(t) peammsyercs na mntepBane te[1;10],At=1 . Co3maTh MaccuB W3 3HAYCHHI
CHUTHaJIa ¥ HAWTH MOMEHT, KOT/Ia CUTHAJl UMEET MaKCUMalbHOE 3HaYCHUE. 3HaUCHHE MapaMeTpa
k=1,3-10-3

Cemecmp 2.

OneHoYHbIE MaTepHUalIbl, BEIHECEHHBIE Ha 9K3aMEH, COCTOAT U3 DK3aMEHAIIHOHHBIX
OunetoB. buser copepKUT ABa BOMpoca 1Mo TEOPETUIECKOMY MaTeprally U 3alaHue
MIPAKTUUYECKOT0 XapakTepa /Ui MPOBEpKH MpakTUIeckux ymeHuil. Beero 25
9K3aMEHALMOHHBIX OMJIETOB.

IIpumepul 5K3aMeHAYUOHHBIX OUTEMOB:
bumet Ne 1
1. Pa3paboTka yHKIMN BBIYUCIICHHUS] CYMMBI KOHEYHOTO PsJa [0 3aaHHOMY apryMEHTY U
YUCITy YWICHOB PAJa.
2. CTpyKTypHl: IIa0JIOH CTPYKTYPBI, B KAKUX CIy4asx YJOOHO MOJb30BaThCS CTPYKTYPOH.
IIpuBectu npuMepsI.
3.lana nadopmanms o KOMHaTax B OOLIEKUTHH, 3alMcaHHas B (aiine. 3anuch UMeeT BHI:
(bamunm, HoMep KOMHATHI, (JaKyJIbTeT, miomanas. COCTaBUTh CIMCOK CTYJIEHTOB C 3aJJaHHOTO
(axynbpTeTa U HAMTH Cpell HUX TeX, KTO )KUBET B KOMHATE ¢ HAaMMEHbIIeH miomanpio. Hopas
CTPYKTYpa: paMuiIns, IO KOMHATHL.

Kputepumn onenku
H IIKaJIa
OIlEHMBAHUS

B 0aj1ax

Yucio 6aljIoB, KOTOPOE MOXKET MOJYYUTh 00YYarOIIUICs 3a 3K3aMeH, cocTaBisieT oT 20 10
40.

[Tpu BBICTaBNEeHUN OANIIOB 32 OTBETHI HA BOMPOCHI U 33/IaHUE B OMJIETE YUUTHIBAIOTCS
CIIeTyIoIIre KPUTEPHH:

ITpu BICTaBIECHUN OANJIOB 32 OTBETHI HA BOIPOCHI YUUTHIBAIOTCS CIIEAYIOIINE KPUTECPHUH:
3HAHHUEMIOHITHI, KATETOPUI

Brnanenue MeTogaMu U TEXHOJIOTUAMM, 3allJlaHUpOBaHHbIMU B PIT/]

Brnanenue cnennansHBIMU TEPMUHAMH M UCIIOJIB30BaHUE UX IIPH OTBETE.

YMeHue o0BACHSTH, 1eJIaTh BEIBOABI M 0000IIEHHS, 1aBaTh apr'yMEHTHPOBAHHbBIE OTBETHI

. JJorn4HOCTH M MOCTIEI0BATENIFHOCTHOTBETA

OTBeT NoKa3bIBaeT MPOYHBIC 3HAHKSI OCHOBHBIX MPOIIECCOB H3Y4aeMOM MPEeIMETHOM 00JIaCTH,
OTIMYAETCs TITyOWHON M MOTHOTON PacKPBITUS TEMBI; BIIaJCHUE TEPMUHOIOTHIECKUM
anmapaTrom; yMeHHe 0OBSICHSTh CYIITHOCTb, SIBIICHHIA, POIIECCOB, COOBITHIA, IEaTh BEIBOJIBI U
000011IeHsI, 1aBaTh apTyMEHTHPOBAHHBIC OTBETHI, IPHBOIUTH PUMEPHI; CBOOOTHOE
BJIaJICHHE MOHOJIOTMYECKOH PeUblo, JOTMYHOCTh U MOCIE0BaTENFHOCTL 0TBeTa — 30 6auios.
OTBeT NOoKa3bIBaeT XOPOLINE 3HAHNSI OCHOBHBIX MPOLIECCOB N3y4aeMo MpeJMETHON 001acTy;
BJIa/ICHNE TEPMHUHOJIOTHUECKUM aIapaToM; yMeHHe OOBACHATh CYIIIHOCTb, SIBJICHHUH,
MPOIIECCOB, COOBITHH, JIENIaTh BBIBOJIBI U O0OOIIEHHUS, TaBaTh apryMEHTUPOBAHHBIC OTBETEHI,
NPUBOJUTH IPUMEPHL; CBOOOJHOE BIIaIEHHE MOHOJIOTMYECKOH PEUbI0, IOTHYHOCTD U
MOCIIEA0BATENbHOCTD 0TBeTa. OIHAKO JTOMYyCKAeTCsl HE3HAYNTEIbHbIE HETOYHOCTH B OTBETE —
25 Ganna.

OTBeT He MOJHBIHI, C HEAOCTATOYHOH INTyOHMHOM 1 ONMHOTOM packpbITHi — 20 OaoB.

OTBeT NOoKa3bIBa€T MUHUMAJILHO JIOIMYCTUMBIH YPOBEHb 3HAHUH, UMEET MECTO MHOT'O OIIMOOK
npu oTBeTe Ha Bornpocki—10 Gamios

OTBeThl Ha BONPOCHI He pacKphIThl — 0 GannoB

SARE T o

HpI/I BBICTABJICHUHN OaJJIOB 3a 3aJIaHHUC B ounere YUUTBIBAIOTCA IPAaBUJIbHOCTD BBITIOJTHCHUSA
IMPAKTHYCCKOI'0 3a1aHU




3ajaHne BBIOJIHEHO ITOHOCTRIO — 10 Gamios

3ajaHre BBINOJIHEHO C HE3HAUYNTEILHBIMH OHOKaMu — 8 0ajioB
3ananue BeIoaHeHo Ha 50% — 5 0asioB

Muoro omuook — 2 6amia

He Brimonueno — 0 6ammos

MakcuManbHOe KOJIMYECTBO 0aJlIoB 3a dKx3ameH — 40.

HaumenoBanue Kypcosas padora

OLIEHOYHOI'0

CpeacTBa

IIpencraBiienue u Oyenounvie mamepuavl

coaepKanue CHauaja CTyIEHT BBICTYHAeT C JOKJIAOM U ITOCIIE 3TOTO KOMHCCHEH 3amarloTCs BOIIPOCHI,
OLIEHOYHBIX KOTOPBIC 3aBUCAT OT HECKOJIBKUX HIOAHCOB:

MAaTepHaIoB 1. Kakas orieHKa BBICTaBIICHA CTY/ICHTY 3a JUILIOMHBIN MPOEKT perieH3enToM. Ecin

HOTy4YeHa «5» U TakKe OTIMYHO MPOYUTAH JOKJIAJI, TOT1a KOMHUCCHS He OyIeT CIHMIIKOM
CTpora K JUIJIOMHHKY.

2. HackonbKo HHTEPECHO MPOYUTAH JOKIAI.

3. Hackonbko OBICTPO M YBEpEeHHO OTBEYACT CTYJEHT. 3/1€Ch Cpa3y BHIHO, IHCAI JH OH
JUIUIOMHYIO paboTy CaMOCTOSITENBHO WU HET.

4. Kak 3apekoMeH10Bal ce0s AUTUIOMHUK Ha MPOTSDKEHUH BCETo yueOHOTo Tpolecca.

5. Kak u mo xakum TpeboBaHmsIM 0dopMIIeHA UTTIOMHAs padoTa.

3anaroTcs BOINPOCH! M0 TEOPETUYECKOW M MpakTHueckoi yacTu. KomndyecTBo BOMpPOCOB, Kak
npasuio, He 6osee 10 mT. C10)XKHOCTH BOIIPOCOB 3aBUCUT OT COJEPKAHUS BBHICTYIICHHS.

Ipumep sonpocos no meopuu:
B uém 3akmrouaercst paboTa U Kakie MOTYT OBITh pe3yJIbTaThI;
YTo CTYJCHT MPOaHATTU3UPOBAJ BO BPEMSI HAITMCAHUS TEOPETUUCCKON YaCTH;
Kaxkast ocHOBHas umest pabOTHI,
YTo HOBOTO BHECEHO CTYJICHTOM;
Kakue npobnemMbl He yIanoch peiinTh;
Kakue nepcrnekTuBbsl MOTYT ObITh;
Kakue MeTo/1bl HCIIOJIb30BaHbI, YTOOBI PEIIUTH OCHOBHYO MPOOJIEMY;
Bri6op 1 000cHOBaHUE METO/IA PEIICHHS

IIpumep sonpocoe no meopuu:
KakoBo HazHaueHne u 001aCTh MPUMEHEHHUS IPOCKTA
MaremaTHuecKkoe ONMCAHUE 3a0a4U
UYro 1aéTt npakTU4IecKoe NCI0JIb30BaHUE;
MoHO T 000MTHCH Ha IPAKTHKE 0€3 KOHKPETHBIX MOJIeJIel, BAPHAHTOB UIIM METOJIOB;
Kak u kakiuM 00pa3oM HCHOJIb30BAIMCH IPOrPAaMMHBIE CPEJICTBA.

Kputepun onenkn
U IIKaJIa
OLICHMBAHUSA

B 0aJu1ax

Kpurepuu oneHku KypcoBoil paboThl

1. Tekct nporpammel - 10 GamioB

2 brnok-cxema 7 6anioB

3 CocraBieHHBIH KOHTPOJIBbHBIN IpuMep 6 Oaos

3 IlpaBuiibHO oopMiteHHas JOKyMeHTauus / 06anioB
4 BricTymuieHHe ¥ OTBETHI Ha BOMpockl-10 6amion

[llkana oreHUBaHMUS:

KypcoBas pabora rpamMoTHO oO(OpMJICHa, TEOPETHUYECCKHI pa3iei XapaKTepu3yeTcs
JIOTUYHBIM U ITOCJIICA0BATCIIBHBIM U3JIOKCHUEM IMTOCTPOCHHUS aJIrOprUTMaA, C COOTBETCTBYIOIIINUMHU
BBEIBOJIAMU O MTPUMEHSEMBIX METOJIaX U 000CHOBAaHHBIMU MPEIOKEHUSIMH M0 CTPYKTYPHU3AIUH
pOTrpaMMBbI, OJIOK-CXEMBI BceX MoJyjed oQopMIICHBI TOHITHO W HATIISIHO IMPEICTaBIISIIOT
CyTh QJIFOPUTMa, KOHTPOJIBHBIN MPUMEP XOPOIIO MpopadoTaH, YJIOBIETBOPSAET TPEOOBAHMIO
MOJTHOTHI 33/1a4H, CTPYKTYpHU3alUs ajlroputMa ontuMaibHa. KypcoBas paboTra J0DKHA UMETh
TMOJIOKUTENBHBIA OT3bIB HAYYHOTO pyKoBoauTes. [1pu ee 3amure cTyIeHT 4eTKO OTBeYaeT Ha
IMOCTABJICHHBIC BOIIPOCHI, I'PaMOTHO O6OCHOBI)IBaeT BBI6paHHBII>'I UM CIoco0 PEUICHUA 3ada4n
40 GaoB.

KypcoBas pabora B I1eIOM UMEET HMOJOXKHUTEIBHBIA OT3hIB HAYYHOT'O PYKOBOJIUTENS, HO
COJICP)KHUT DSAJ] HE3HAYMTENLHBIX 3aMEYaHWH, KaK 10 TEOPETHYEeCKOM YacTH, TaK W IO
oopMIICHHIO OJIOK-CXeM M KOJO0B IporpamMM. [Ipu ee 3ammuTe CTyIeHT 0e€3 0COO0BIX




3aTpyJIHEHUH  OTBEYaeT Ha  TOCTAaBICHHBIC  BONPOCHL,  JICMOHCTPUPYET  CTEICHb
caMoCTOsTeIbHOCTH TIpH €€ pa3paborke — 30-34 GasioB.

Kon mporpaMmbl OTJIaKeH, TNPEICTABICHBI HEOOXOAWMBIC pacy€Thl, OIHAKO H K
TEOPETHYECKOMY paszielly paboThl, ¥ K AITOPUTMHYECKOH CTPYKType INPOEKTa HMEKOTCS
CYIIECTBEHHBIC 3aMCUaHHS: TEKCT XapaKTePH3YyeTCs HEMOCIeOBATEILHOCTRIO B U3IOXKCHUS
Marepuaia, OJOK-CXeMbl BBINOJHEHBI C HapylIeHHEeM TpeOOBaHHH, CTPYKTYpH3aLUs
NpOrpaMMbl HE TOJIHAs. B OT3bIBE HAYYHOT'O PYKOBOJIMUTEINS UMEIOTCS CEPhe3HbIC 3aMEYaHHsI
MO COJepKaHHI0 pabOThl M MeToJaxX anropuTMusainuu. [Ipu ee 3amure CTYJICHT HE Jaer
MOJTHOTO apryMEHTHPOBAHHOTO OTBETAa Ha 3aJlaHHBIC BOMPOCHI, MPOSIBISET HEYBEPEHHOCTH,
JIEMOHCTPHPYIOIIYIO, Yallle BCEro, HECAMOCTOSATEIILHOCTh MPH BBIIOJHEHHH paboThl — 25-29
OaIioB.

B kypcoBoii paboTe mocTaBieHHas 3aj1a4a He pellieHa WU PelIeHHe U COOTBETCTBYIOIICE
oopmIIcCHHE TIOSICHUTENBHON 3alMCKU HE OTBEYaeT TPEOOBAHUSM, M3JI0KCHHBIM B JTAHHBIX
METOJMYECKUX YKa3aHUSAX IO BBINIOJHCHUIO KYpCOBBIX pabor. B KypcoBoit pabore Her
BBIBOJIOB, JTUOO OHHM HOCSAT JCKIApaTHBHBIA XapakTep. B 0OT3bIBE HAyYHOTO PYKOBOIMTEINS
UMCIOTCSI Cephe3Hble 3ameuaHus. [Ipu 3ammre KypcoBOW pabOThI CTYINEHT 3aTpyaHSACTCS
OTBEYAaTh Ha MIOCTABJICHHBIE, IPU OTBETE JIOMYCKAET CyIeCTBeHHbIE OmMOKH. JInbo Ha 3ammuTy
npejicTaBIeHa YyKas KypcoBas paboTa, HAMMCAHHAS W YK 3alllMIICHHAs B JPYTroM By3e WIH
Ha npyroi kadenpe 0-24 6amra.

MaxkcuManbHOE KOJHUYECTBO 0aJIJIOB 3a 3aIUTy KypcoBoi pabotsl — 40.
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