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1. Poab gucuuniaunsl «IIporpamMmupoBanue» B GopMHPOBAHHH KOMIIeTEHIMIi BHIMYCKHUKA:

aement . Kon Pesyabrar Cocrapasiolue pe3y/ibTaToB 0CBOCHHS (1eCKPHITOPLI KOMIIETEHLHi)
o0pa3oBaTeabLHON bl
Cemect | KOMIeTeHIH HaumenoBanue
NPOrpamMMbI ) OMICTARIMN OCBOEHHS
(menunanna, p oon Ko HaumenoBanue
npakrtuka, THA)
OIIK(V)-1 Bnapeer mupoxoii P1 OIIK(Y)-1.B2 | Brnaneer HaBeIKaMH HCCIIEIOBAHUS H IIOCTPOESHHSA alTOPUTMOB,
oO1meli moAroToBKOH BBIYHCIUTEIBHBIX MOIeNIeH U Mojieneil TaHHBIX
(6az0BBIMU
3HAHUAMH) I OIK(Y)-1.¥2 | VmMeer npoBOAHTE HCCIENOBAHUA MATEMATHIECKHUX
peleHHus AITOPUTMOB, CTPOUTDH BEIYHCIIHUTEIBHBIE MOJEIH H MOJEIH
IPaKTHYECKHX 33134 JAHHBIX
B obnacTu
HH(OPMALHOHHLIX . OINK(Y)-1.32 | 3naer meTo/s! pazpaboTKH U UCCIIEOBAHHS ANTOPHUTMOB,
CHCTEM H TEXHOJOTHIi o o
MIOCTPOEHHS BEIYHCIHTENBHBIX MOJIeNel H MOJieNel TaHHbIX
JUISl PEIICHUS TIPHKIIA/IHBIX 337134
[IporpaMmmupoBanu )3 P P
)
¢ MK(Y)-12 Cnocoben P9 MK(Y)-12.B2 Bunaneer HaBbIKaMu co3/1aHUA TPOrPAMMHOIO KOJIa B
pazpabarsiraTh COOTBETCTBHH C TEXHUYECKHUM 3aJ]aHHEM (TOTOBBEIMH
CPEJICTBA peanH3alum CrenuUKAIHAMHE)
WH(pOPMAIMOHHBIX
TEXHOJIOT Wil [MK(Y)-12.Y2 | VmMeer NpUMEHATH BEIOpaHHEIE A3BIKH [IPOTrpaMMHPOBAHUSA JUIA
(MeToIUECKHE, Hanucanus IporpaMMHOro KoJa
HH(pOpMaLHOHHEIE,
MaTeMaTHICCKHE, IMK(Y)-12.32 | 3HaeT CMHTAKCUC BHIOPAHHOrO A3bIKA TPOrPAMMHPOBAHUSL,
aNropHTMHYECKHUE,

TEXHHUUECKUE H
[IPOrPaMMHEIE)

0COOEHHOCTH MIporpaMMHpPOBaHHA Ha 3TOM A3BIKE,
CTaHIapTHBIC OHOITHOTEKH A3BIKA IIporpaMMHpPOBaHHsA




2. INoka3aTeJH H MeTOABI OLEHUBAHHSI

Ilnanupyembie pe3yabTaThl 00y UeHHS MO0 AHCIHILIHHE Koa konTpoanpyemoii
= HaumenoBanne pa3jaenia MBTOII]:I OHCHHBAHHA
KOMIIeTEHIHH (l/l.TlIrI ee
Koa Haumenosanne aae1) AHCHHILTHHEI (oLeHOYHEIC MEPONPHATH)
PJI1 loToBHOCTB BhINYCKHHKA pazpabaThiBaTh U OTIIAKHBATD Paznenwi 1 -5 3amura otyera no jaboparopHoit
3((PEKTHBHBIE ANTOPUTMBI M TPOrPAMMBI C UCTIOJIL30BAHUEM OMK(Y)-1 paboTe, UTOroBOE HE3aBUCHMOE

COBPEMEHHBIX TEXHOJIOIHI MPOrPaMMHPOBAHUS U B tectuposanue [JOKO

COBPCMCHHBLIX CpCJlax

P12 ['oTOBHOCTE BBINTYCKHHKA HCIIOJIB30BATH COBPEMEHHBIE METO B Paznensr 1-3 3amuTa or4era 1o nabopaTopHOit
CTPYKTYPHOTO IIPOrpaMMHPOBAHHA NPH KOJHPOBAHHH paboTe, TECTUPOBAHME B JIEKTPOHHOM
IPOTPaMMHBIX CHCTEM Pa3HOTO YPOBHS CIIOKHOCTH MK(V)-12 obpasosarensuoii cpese Moodle,

HTOT0BOE HE3aBHCHMOE TECTHPOBaHHE
[TOKO

PJ13 oToBHOCTB BBIMYCKHHKA MCIONB30BATH COBPEMEHHBIE METO/bI Paznenwi 4, 5 3amura otyera no jaboparopHoit
00BEKTHO-OPUEHTUPOBAHHOTO MPOrPAMMHPOBAHUS, NTAPa/IHTMY TIK(Y)-12 paboTe, HTOrOBOE HE3aBUCHMOC
11abJI0HOB M CTPYKTYP JaHHBIX MTPH KOJMPOBAHHUU tectuposanue [JOKO

IMPpOTrpaMMHBLIX CUCTEM PA3ZHOT0 YPOBHSA CIIOWHOCTH

3. llIkaja oneHHBAHHS
[lopsnok opraHu3aluyl OLCHHBAHHUS pPE3yJIbTATOB OOyUYeHHs B YHHBEpPCUTCTEC PETIaMEHTHPYETCS OTACILHBIM JIOKAILHBIM HOPMAaTHBHBIM aKTOM —
«CHcremMa OLlEHMBaHUS Pe3yJIbTATOB 00yueHUus B TOMCKOM MoluTeXHU4eckoM yHuBepcutere (CucTeMa OLleHHBaHUsA)» (B JAEHCTBYIOLIEH pelakiuu ).
Hcnonb3yercst 0amibHO-peHTHHIOBast CUCTEMA OLIEHUBAHUS pe3y1bTaToB 00yueHus. Mtorosas oneHka (TpaJMIIHOHHAS U JIMTEPHAs ) 110 BUJIAM y4eOHOM
JiesitesibHOCTH (M3yuenue nucuumind, YUPC, HUPC, kypcoBoe npoekTupoBaHHe, IPAKTHKH) ONpeJIesIseTcs CYMMOH 0a/lu1oB 10 pe3ysibTaTaM Te KyLIero
KOHTPOJISL U IPOMEXKYTOUHOM arTecTaliuy (MTOroBasi peHTHHroBas oleHka — makcumym 100 Haios).

Pacnpe,ueneHHe OCHOBHEIX H JONOJHHTCILHBIX O0a/yIOB 3a OICHOYHEBIC MCPOIIpHUATHA TCKYLICTO KOHTPOIA H HpOMB}KYTOqHOﬁ aTTeCTalluH
YCTaHABIIHBACTCA KaJICHOIAPHBIM peﬁTHHF-HHaHOM JHCITUILTUHEL.

Pexomentyemast mkasna Jyuist OT/AEJIbHBIX OIIEHOYHBIX MEPONPUATHH BXOJTHOTO U TEKYIIETO KOHTpOJIs ™

% BbINOJIHeHHs 3a1aHns|COOTBEeTCTBHE TPAJHIHOHHOH OLleHKe Onpene/ieHie OLeHKH
90% + 100% «OTimaHO» OTnMyHOE MOHUMAHHUE NPE/IMETA, BCECTOPOHHHE 3HAHHUS, OTJIMYHBIC YMEHHS U BIIA/ICHUE ONBITOM NPaKTHYECKOH JICITEIBHOCTH
70% + 89% «Xoponuio» JocTaTouHO NoNHOE IOHMMaHKE IIPeIMeTa, XOPOIIHE 3HAHHUA, YMEHUA U ONBIT IPAKTHYECKOH AeATeTbHOCTH
55% =+ 69% «Y OBILY ITpuemiieMoe NOHUMAaHKE TIPE/IMETA, Y/IOBICTBOPUTENLHEIC 3HAHUS, YMCHHS H OIIBIT MPAKTHYECKOH e TeIbHOCTH
0% + 54% «Heynopmn.» Pezynbrars! 00y4eHHs HE COOTBETCTBYIOT MUHHMAaJIbHO JOCTATOUHBIM TPEOOBAHHAM




[Ikana o151 O1IEHOYHBIX MECPONPHUATHI dK3aMeHA

% BBINIOJIHEHHS DK3ameH, CoorBercrene
3a1aHuil IK3aMeHa Dasn TPaJAHLUHOHHOI OleHKe Gupeeasane puenn
90% =+ 100% 36 40 «OTIHaHO» OTnHYHOE OHUMAHUE [IPEIMETa, BCECTOPOHHUE 3HAHMS, OTIMYHEIC YMEHHS U BIIAJICHHUE OIBITOM NPaKTHYECKOMH eI TeIbHOCTH
70% + 89% 28 =35 «Xopouro» JlocTatouyHo NOJHOE MOHUMAHUE MPeIMETa, XOPOLIUE 3HAHUS, YMEHHS H ONbIT PAKTUYECKOH JIeS TENBHOCTH
55% + 69% 22 =27 «Y 10BIL» [TpueMneMoe MOHUMaHUE IPEIMETa, YAOBICTBOPUTENbLHEIC 3HAHUS,, YMEHUSI M ONBIT MPAKTHYECKON JesITeNbHOCTH
0% + 54% 0+21 «Heynosn.» PesynbTarel 00y4eHHs HE COOTBETCTBYIOT MUHHMAIbHO JOCTATOUHBIM TPeOOBAHUAM
Ixana mns OIEHOYHBIX Meponpnﬂmﬁ H 3ageTa*
Crenenn
M s |
00y4eHHH
90% = 100% | 90+ 100 «OtanuHO» O1n4yHOE NOHUMAaHUE ITPEIMETa, BCECTOPOHHHE 3HAHUH, OT/IMYHbBIE YMEHHS U BIIAJICHUE OIBITOM [IPAKTHYECKOH e TeNbHOCTH
70% + 89% 70+~ 89 «Xopouio» JlocTaToyHO [ONIHOE IOHMMAaHHKE NIPEMETa, XOPOIIHEe 3HAHHA, YMEHHA H OIIBIT NPaKTHIECKOH IeATeIbHOCTH
55% + 69% 55+69 «YoBiL» [Tpuemnemoe NOHHMaHHE NpeIMETa, YIOBICTBOPHTENbHBIC 3HAHNS, YMEHUS H OIBIT IPAKTHYECKOH AEATEIbHOCTH
0% + 54% 0~+54 «Heynosi.» Pesynbrarsl 00yueHHs He COOTBETCTBYIOT MUHUMAIBHO JOCTATOYHBIM TPEOOBAHHUAM
55% +100% | 55+100 «3a4TeHo» Pe3ynpTaTsl 00y4eHHsA COOTBETCTBYIOT MHHUMAIBHO JOCTATOYHBIM TpeOOBaHUAM
0% + 54% 0~+54 «He 3aureHo» | Pe3ynpTaThl 00yueHHs He COOTBETCTBYHOT MHHHUMAIBHO JOCTATOYHBIM TpeOOBaHUAM

4. IlepeueHb THIOBLIX 3aXaHHI

OneHouHBIE MEpONpHATHSA

le{Mele THNOBBLIX KOHTPOJIBHBIX 3a/1aHuH

11 TectupoBanue

Bonpocsr:

1. BeiGepure npaBuibHbIH HA0OP CHMBOJIOB, BXOASIIMI B aaBuT sizbika C++
DAY ]Ob+-="*.d,/%\;:<=>~&_"

D" {1+ O=272%/\;"i<=>~#& ! _
DN{IIO+-=22*%.8,/%\;:<=>~#& _"
HITO+-"{}|=2.,*"D\;: @ <=>~#




2. OmpenenuTe 3HAYCHHE MICPEMEHHBIX a, b, C TTOCIIE BRIMOTHEHHUS CICAYIONINX OIIePAIIHii:
int a=0, b=1, c;

c=a++;
c=++a;
c=++b;

B otBer 3anummTe 3 yncna yepes npoden (a b c)

3. Onpenenurte 3HaueHus nepeMmennsbix d1, d2, d3 nocne BeIOMTHEHUs ACHCTBHI:
double d1,d2,d3;

dl =2.56;d2 = (int)d1 + 1.5;
d3 = (int)(dl + 1.5);

4. 3anummTe 3HAYCHHUE MEPEMCHHOH U TTOCJIC BEITIOIHEHHS JCHCTBHIA:
unsigned u2, u;

intul =-1;u2=-1;
u=0;

if (ul '=u2) u++;

5. void main()
{inti=3;

{intc=1;




int m=3%*c;

inti=0;

cout <<m <<"\n";

cout <<1<<"\n";

system("pause");

[Tpu BBINOJIHEHHH ATOTO (PparMeHTa KOJ1a Ha KOHCOJIM TIOSIBSITCS YUCTIa

3anuwiume 06a yucaa uepes npooen

6. int *a; intb;
a=&b;b=7; *at++;

cout << b; system ("pause”);

ITocnne BEIMOJIHEHUS 2TOTO (l)pal"MeHTa ImporpaMMbuI Ha KOHCOJIH ITIOABHUTCA YHUCIIO

7. char x[] = "Hello world";
char* p = x; p += 4; cout << *p;

system ("pause”);
[Tociie BbIMOAHEHHS HTOTO (PparMeHTa NporpaMMsel Ha KOHCOJIM NOSIBUTCA

o




2) o world

3) Hello world

4) ;5$%%#0

8.
1)
2)
3)
4)

1)

2)
3)

4)

10.

11.

[TpoToTHn $hyHKINH 3a7a€T:

THI (DYHKIMH, BKIKOYAs KOJMYECTBO U THIT ApPI'YMEHTOB M THIT pe3yJibTaTa

BO3MOKHOCTB BBIITOJIHEHHS 3TOH (DYHKIIMK U3 IPOrPaMM Ha JIPYTHX A3bIKAX TPOrPaAMMUPOBAHHS
UMs (PYHKIIMH U MUHHUMAJIbHOE KOJIHYECTBO €€ NapaMeTpOB

crangaptHas GyHKIHS (OpMaTHPOBAHHOTO BBHIBOJA, C TOMOIIBIO KOTOPOH OCYILECTBIACTCS
BBIBOJ] IaHHBIX B CTAHAAPTHBIH ITOTOK

VYkakuTe BepHOC YTBEPKICHHE

JIBe (PYHKIIMH C OJIHUM H TEM K€ YHCIIOM, OPAJIKOM M THIIOM apryMEHTOB MOT'YT OBbITh
HeperpyKeHsl, eciau 00e He UMEKT aPITYMEHTOB 110 YMOJIYAHHIO

[TeperpyxeHHble (PYHKIMHU HE JOKHBI MMETh TAPAMETPhl 110 YMOJIYAHHIO

[leperpyskeHubie GpyHKIHH JOKHBI UMETh ITapaMEeTPHI 110 YMOJIYaHUIO, HAUMHAIONIHECS ClIeBa B
CIIHCKE apIryMEHTOB

OyHKINA MOKET OBITE IeperpyskeHa 0osee, ueM OIUH pa3

OTMeTbTE, KAKOMY ONpe/leeHHI0 (PYHKIIMH MOXET COOTBETCTBOBATh BbI30B func(5.98)

1) int func(double x =0, double y);

2) void func(double x);

3) double func(double x, inty = 12, int z = 5);
4) void func(float argl, float arg2 = 0);

5) float func(float g, float f);

VkaxkuTe, Kakas U3 3alHCel COOTBETCTBYET 0OpalieHHIo K uieHy m_arg kinacca AC B
OTIpee/IeHHH METOJIa ITOTO JKe Kiacca




1) this.m_arg. AC
2) m_arg

3) AC.this.m_arg
4) AC->m_arg

12. AGCcTpaKkTHBIH K1acC — 9TO KI1acc, B KOTOPOM €CTb

1) BUpTyandbHBIH KOHCTPYKTOP

2) BUPTYaJbHBIH AECTPYKTOP

3) xoTs OBl OJJHA YUCTO BUPTYaNbHAS (DYHKIIHS

4) abcrpakTHbIN Ki1acc onpe/ieNsieT HesBHO HEKOTOPOE MHOXKECTBO 00BEKTOB, 3a/1aBast
MPUMEHHUMBIE K HUM (DYHKIIUH

13. KOHCTp}/KTop KJ1acca — 3TO METO, KOTOpBIﬁ BBIZBIBACTCH ITPH CO3OaHHH 3K3CMILIApPA KiIacca C
HEIIBIO

1) 3arpy3ku Bc€X METOJOB Kjlacca B IMaMsTh

2) 3ajJaHHs CBOMCTB 00BEKTA

3) BBIIENECHHUS NAMATH 110J1 CO3/1aBAEMBbIN SK3eMIUISAP KJacca U MHUIMAIM3ALMK 3TON MaMATH
4) BBITPY3KH METOJIOB KJIaCCa U3 MAMSITH

14. M3BecTHO, 4TO B Kj1acce A ompeesieH OauH MyOIHIHbIH KOHCTPYKTOp A(int);

BribepuTe U3 npeayioKeHHBIX BRIPAKEHHH KOMITHITUPYEMBIE

1) A *a(4);

2) Aa;

3) A*a=new A4);
4) A a(4);




15. ®dyuKkuus ¢ TeM ke UMEHEM, UTO U KJIacc, KOTOPOMY IPEAMECTBYET CHMBOJ THILAA (~)
Ha3bIBaeTCA 3TOTO KiIacca.

16. Ilepeonpeenenue onepanuu CI0KEHHs IPUBEJIET K

1) ee BBI30BY NIPH BBINOJHEHHH onepaliu ++ ¢ 00beKTOM Kilacca

2) ee BBI30BY IIPH BBIIIOJIHEHUH OIIEPALMU CIIOKEHHS ¢ 00BbEKTOM Kilacca

3) mpeobpa30BaHHIO IENLIX YUCET K 00BEKTY JAHHOTO KJIacca MPH BLIMOIHCHUH CII0KECHUSA

4) BO3MOKHOMY IIpeoOpa30BaHHIO 0OBEKTOB APYTUX KIACCOB K JaHHOMY IIPH BEITOJIHEHHH
OIlEpalliH CII0KEHUS

17. Umeetcs madioH GyHKIUH:

template T func1(T a, T b)
{if(a)

a=a%b;

return a;

}

Cremyrommi Koa;
double a=5, b=6, c;

c=funcl(a, b);

1) MOJIHOCTBIO BEpEH
2) HeBepeH, OIIHOKA CBs3aHa C TUIIOM OIIEPaH/IOB B onepaTope if
3) HeBepeH, OIIMOKa CBA3aHa C THIIOM ONCPAaHIO0B B onepanuu %




18. B knacce A onpeaeneHbl METOBI
A(int x);

operator int();

operator++(int);

Vkaxure, kakie U3 HUX Oy/1yT BbI3BaHbI B CJI€IYHOIIEM (pparMeHTe:

A b; static_cast (b + 1);

1)
2)
3)
4)
5)

19.

1)
2)
3)
4)

20.

1)
2)
3)
4)

operator int(), KOHCTPYKTOP

operator++(int), operator int(), KOHCTPYKTOp
TOJIBKO KOHCTPYKTOP

TONBKO operator int()

operator+-+(int), KOHCTPYKTOP

[Tpu onpenenennu knacca-mabioHa

OH JI0JI2K€H ObITh BKJIIOYEH B 001Mii koHTekeT (namespace) STL

OH J0J:KeH OBITh HacIe10BaH oT Kinacca Template

OH J0JKEH OBITh OTMEUCH KIIIOUYEBBIM CIIOBOM template

OH J0JIKEH BKJIIOYATH B cels, 1o Kpaiineil Mepe, 0JUH apaMeTp-THII

Bo3M0KHOCTE cO30aHNA HECKOIBKUX (YHKINH C 0IHHAKOBLIMH HMEHAMH — 3TO (GyHKIHH
HacJIeI0BaHNUe

UHKATCYISAIHA

noJiMophu3m

NEpeonpeieeHUE




3amuTa nabopaTopHoi paboTHI

Bonpocsr:

Uro Takoe HHTETpUpOBaHHAS cpelia pa3pabOTKH.

Yto Takoe xemep.

JIMpeKTHBBI IIpernpoleccopa.

Bripaxkenue npucBauBanus. ApudmMeTHuecKke onepaniy ¢ HeIbIMH U TUIaBaIOIIMMHU IePEMEHHLIMH.
Jloruueckue onepanuu, ONepaluy aBTOYBEIHYEHHS] U aBTOYMEHBIICHHS, TEPHAPHAs Olleparus.
CocraBHOH onepaTop. Y CI0BHBIH 0Meparop.

Onepatrop switch - case. Oneparop 6e3ycinoBHOro nepexoja, break, continue.

Oneparops! uukia. Oneparop 6ezycioBHOro nepexo/a, break, continue.

Vkazarenu. Yka3zarenu v MaccuBbl. AjipecHas apuMeTuka.

CHMBOJIBHBIE MACCUBBI M CTPOKH. YKa3aTeJd U MHOIOMEPHbIE MAaCCHBBI.

Onepauuu Ui paboThl ¢ TMHAMHUYECKOH MaMSTHHO.

OO0bsiBneHus u onpejeneHus. O61acTb CyeCTBOBAHUS UMEHH.

Qomacts BuguMoct uMeH. Kiaccesl mamsaTu.

Oyukuuu. [epenaya aprymeHToB. YKazarenu Ha QyHKIHH.

Ccpinku. [lepenaua apryMeHTOB B (DyHKIIHH IO CCBLIKE.

OYHKIHH. APTYMEHTEI 110 YMOTYAHHIO U TTepeorpeienieHue (pyHKIHH.

Uro Takoe aOCTpaKTHBIN THIT JAHHBIX ?

[TpuBeauTe npuMepsl aOCTPAKTHBIX THIIOB JIAHHBIX.

KakoBbl cMHTaKcHC/ceMaHTHKa “onepauuu-QyHKIuu’?




Kak M03kHO BBI3BaTh OMEPaIHIO-(QyHKIHIO?

Hy:xHo 11 neperpy»arthb onepanuio NpucBanBaHUsg OTHOCHTEIBHO OIPENEIIEHHOTO [10b30BaTeIeM TUIIA
IAaHHBIX, HAIIpUMeED, Kiacca? [louemy?

Mo HO 11 H3MEHHTb NPHOPUTET NEPETPYKECHHOH OTIepaIiu’?

MOKHO 1M U3MEHHTh KOJHUYECTBO ONEPaH/I0B NIEPErPYKEHHON onepanuu?
MOKHO 11 U3MEHHTh ACCOLMATUBHOCTh NIEPErPyKEHHOH onepayn?
MoOKHO 111, HCTIONB3YS IPYHKECTBEHHY O (DYHKIUIO, NEPErPY3UTh ONEPATOp NPUCBAUBAHMS?
Bcee nn oneparopsl s3bika C++ MOryT ObITh Eperpy eHbl?

B 4em cMbICi McnoJib30BaHMs A0I0HOB?

KakoBbl cMHTaKcHC/CeMaHTHKA IA0IOHOB (DYyHKIUIT?

KakoBbl cMHTaKCcHC/CeMaHTHKA TA0I0HOB KJIAcCOB?

Omnpenenute m1abaoH Kiacca “BEKTOpP”  OTHOMEPHBIH MacCHB.

Uro Takoe mapaMeTpsl madnona GyHKIun?

[lepeunciuTe OCHOBHLIE CBOMCTBA MapaMeTPOB MadiIoHa (GYHKIIUH.

Kaxk 3anuceiBaTh napaMeTp mabdaona?

Mo:KHO 1TH IIeperpy KaTh apaMeTpH30BaHHbIe (GYHKIHN?

IlepeuyncinTe OCHOBHBIE CBOMCTBA IIapaMETPHU30BaHHBIX KIaCCOB.

MoskeT 11 OBITh IyCTHIM CITUCOK MapamMeTpoB madnona? OobsicHUTE.

Kaxk BbI3BaTh MapaMeTpH30BaHHYIO (hyHKIIUIO O€3 mapaMeTpoB?

Bce 11 KOMIIOHEHTHEIS Cb}’HKHHIfI mapaMCTPHU30BaAHHOI'0 KjiacCa ABIIAIOTCA HapaMeTpI/IBOBaHHBIMI/I?




SABnsroTcs U ApyKeCTBEHHBIE (PYHKIIUH, OMHCAHHBIC B TapaMeTPH30BaHHOM KIlacce,
napaMeTpHU30BaHHBIMH?

MOFyT JIA IIA0JIOHEI KJIACCOB COOCpkaTb BUPTYAJIBHEIC KOMIIOHCHTHEIC (bYHKHI/IH?

3amanus Kk 1a00paTOpHEIM
padoTtam

IepBoIii cemecTp
JIabopartopHas pabora Nel
ApudmeTnueckue onepalpu. Y CIOBHBIH onepaTop

PaspaboTaTh nporpamMmy JUis BBIYHCIEHHS 33/1aHHBIX BBIPAIKEHUIH M BBIBOJIA MOJYUYEHHBIX PE3YJIbTATOB.
COOTBETCTBYIOIIIME HCXO/IHBIE JIAHHBIE BBECTH C KIIABHATYPBI.

Bapuanr |
a= ]n(y-“ﬂ?’) fsinf x) + el **¥/ )

infx/y)+ (x> +y)° x/y>0
b=<fn|xz’y|+{x2+yj3,x/y<:0
()c2+y)3,y:t0,x=0
0,y=0

JIabopartopHas pabora Ne2
Oneparopsl mukia. TabynupoBanue QyHKIMH
BEIUHCTHTE U BEIBECTH Ha JKpaH TaOMUIy QYHKIMH B HHTEpBase [a, b] ¢ marom h.

Bapwu ant 14




, x<-3

3+x
y=10, =7

Ox— glnﬁ + X), unaue

xe[4,-2], h=0.1

JTaboparopHas pabora Ne3
[ToOuTOBBIE OMEpaIun

Jlist BcexX BapHAHTOB (€CIH peyb UIET O NOCAe008ameabHOCMAX) PE3YIbTAThI BbI1ATh B BU/IE:

Ynen 1 nmoc. BocbMm. kog 1 Yien 1 u3M. mmoci. BoceMm. ko 1 u3mM.
TTOCIT.

Ynen 8 mociI. BocobM. ko, 8 Ysen 8 u3M. mmoci. BoceM. xkog 8 u3M.
IIOCIL.

Brectn MOCJICA0BATCIIEHOCTE U3 8 cumBonoOB. B KaxXXJ10M U3 CHMBOJIOB B UX IBOMYHOM IPEJICTABICHUN
3aMCHHTB:




TS HEYETHBIX (110 TOPSAIKY ) CUMBOJIOB 3-H OUT eqUHHUIICH; 119 YETHBIX CUMBOJIOB — 4-i OUT HYyJIEM.

BriBecTn HCXOOHYIO IMOCICO0BATCIIBHOCTE, €€ BOCOMCPHYHBIC KOJBI, Hp606paBOBaHHYIO
MOCJIICOOBATCIILHOCTE H €€ BOCBbMCPHUYHBIC KOOEBI.

JTaboparopHas pabora Ned
PexyppeHTHble nocieoBaTesibHOCTH. OnepaTopsl LUK

4.7. BBIUHCINTh IPOU3BEAEHHE

15
P=]1vu,
i=1

’

rac nmociacaoBarciIbHOCTb {Ul} 3a1a€TCA TaK:

U, =04;
U, =0.5
Us =0.93;

U, =sin(U,_ )+ cos(U,_3)
i =451,

MaccHBOM He TTOJTE30BaTHCH.,

JIabopartopHas pabora Ne5

OI[HOMCpHLIC MaCCHBEI




5.1. JlaHBI AMCTBUTEILHBIC YHCIA

[Tomyauts
1 15
t=— i
T

JIabopartopHas pabota Ne6

JIByMepHBIE MAaCCHBEI

al,...

6.1. 3amana matpuna Z(5,4). Haiitu B kask10# cTpoKe, €CJIH TaM €CTh OTPHIATEIbHBIH YIEMEHT, CpeHee
apu(MeTHYECKOe BCEX HIEMEHTOB, HCKIIKYas HYJIEBbIE U 3a1IUCaTh 3TH 3HaUYeHUs B MaccuB B. BriBecTn

HCXOJIHYI0 MaTpully Z v maccus B.

JIaboparopHuas pabora Ne7

PaboTa ¢ quHaMuuecKoii naMsTeiO (oniepanuu new u delete)

7.1. Ilony4uTs KBaJApaTHYO MaTPUILLY [IOPSAIKA N:




Martpuia pa3memaeTcs B TaMATH JHHAMHUYCCKH C IIOMOIIBIO OTIEPALHH new, 3HAUCHHE /1 BBOIUTCA T10
3arpocy ¢ KIaBuaTypel. B koHIle paboThl mporpaMMbl 0CBOOOIUTE BBIICICHHYIO MaMSITh.

BeIBeCTH MONTYYEHHYIO MAaTPHUILY.

JIabopartopHas pabora Ne§
PaGora ¢ ainamMu, CHMBOJIBHBIMH MaCCUBAMHU H CTPOKAMHU

8.1. [IpounTars B CHMBOJIBHBII MaccuB U3 (paiina ctpoky cuMBOIOB. M3 3T0# CTPOKH NMOAyUuTh
CHMBOJIBI MEXKy NEPBBIM M BTOPBIM JiBOeTouHeM. HoByI0 cTpoKky He co3aBaTh. BeiBecTH HCXOIHYIO H
npeoOpa30BaHHY CTPOKH.

JIabopaTtopHas pabora Ne9

Oyukiun. [lepenaya aprymMeHTOB. APTyMEHTHI 10 YMOTIAHHIO

3ananue: BEIUHCIUTE HHTETPAT (JUTs HEYETHBIX BAPHAHTOB — METOJOM CPEHUX MPSAMOYTOTBHUKOB, /TSI
YETHBIX — MeT0/10M CUMIICOHA).

Jiist 3T0TO COCTaBUTh (DYHKIIMI, PEATTH3YIOIILY0 BBIMUCITUTENbHBIA MeTOJ1. [lo0binmezpanbryto
@yuryuio nepedams 6 kavecmee napamempa (ykazarensb Ha Qyukuum). [Ipenyemortpers
HCIIOJIB30BAHUE 00HO20 Rapamempd no ymoauanuto (YUCiIo pa3dueHui HHTepBata HHTeTPHPOBAHHUS).




I/IHTeraJ'I BBIYUCIIHTE:

1. C ymamuuBaeMBIM 3HaY€HHEM NapaMeTpa;

2. C npyruM 3Ha4eHHEM 3TOTO [TapaMeTpa;

3. Tlo dopmysie Herorona-JleitOuuna.
CpaBHHUTB MOJIYYEHHBIE 3HAYCHHS,

JIaboparopHuas pabora Nel0

CHcTeMbl CUHCIIEHUS

1, Jlano HaTypaibHOE YKo n. OnpelenTh, CKOIBKO Pa3IHYHBIX HH(P BCTPEUACTCS B €T0
TEeCATUIHOM 3aMUCH.

Bropoiu cemectp
JIaboparopHuas pabora Nel

Daiisibl ¥ CTPYKTYPbI

1. UYwurtas namueie U3 ¢aitna 1 UCIONB3YS MAacCHB CTPYKTYD, PEIIUTE CIEAYIOmYIo 3anauy. Jlana
BEJIOMOCTh A0UTYPHEHTOR, C/IABIIMX BCTYIHTEIbHBIE IK3aMEHEI B YHUBEPCHTET. B Ka/10i cTpoke
JMAHHOM BeJIOMOCTH 3arnucana paMuius a0UTYPUEHTa, ero MOCTOSHHOE MECTOKUTEILCTBO U




IIOJTyYCHHBIC UM OIICHKH 10 OTAENbLHBIM IUCUUIUINHAM (Hanpumep, Gpusnke, MaTeMaTHKe,
nmutepatype). Heo6xonumo onpenenuTs KOITUIECTBO aOHTYPHEHTOB, IIPOKUBAIOIINX B BEIOPAHHOM
ropoJie ¥ CJIaBIIMX K3aMEeHbI CO cpeiHUM OaillIoM He Huxke 4, pacnedaTaTb X (paMHIIMU B
andaBUTHOM MOPSIKE.

JIabopartopHas pabota Ne2

Knaccer. KoHCTPYKTOPEI U 1eCTPYKTOPHI

L. Heobxoaumo peann3oBarth Ki1acce ¢ ABYMs IOJISMH, HMeIoIMH umena first u second.
O0s13aTeNbHO TOKHBI IPHCYTCTBOBATD:
e JIns MHUITMATM3AIMH HAYAIBHBIX 3HAYEHHI UCTIONB30BaTh KOHCTPYKTOD;
e (O0s3aTeNIEHO HCIIONIB30BATh JECTPYKTOP s y/laleHHs O0bEKTOB;
e BriBoj Ha skpaH Display();
e JIns mpoBepKy MPOrpaMMBbl HCIIOJIBE30BaTh HECKOILKO CIy4alHBIX HAOOPOB NaHHBIX JUIS
nepeMeHHBIX first 1 second. BrBox pe3ynbraTa Ha 9KpaH KOHCOJH.

[Tone first — qpobHOE uKCI0; Moje second — IEITOE YHUCITO, MOKA3aTeIh CTEIICHH. Peanmn3oBaTh METO
power() — Bo3BeieHue yucia first B crenens second. MeTo 1 J0JI3KeH ITpaBHIIbHO paboTaTh MpH JTHO0BIX
JOTYCTUMBIX 3HaUCHUAX first u second.

JTaboparopHas pabora Ne3

Hacnenosanue




1. Cosznats 0a3oBbIii knace Car (MammHa), XapakTepu3yeMbli TOproBoi MapKoi (CTpoKa), YHCIOM
[UIHHIPOB, MOIMHOCTEI0. OnpenenuTs GyHKINH NepeHa3HaueHus MApKH U H3MEHCHHS MOILIHOCTH.
Co3zats mpou3BoHbIM K1ace Lorry (rpy30BHK), XapakTepHU3yeMblil TAKKe IPY3010IbeMHOCTBIO Ky30Ba.
OrnpenenuTs GYHKIHIO U3MEHEHHUS TPY30I10bEMHOCTH.

Jlis neMoHcTpalMK padoTsl MporpaMMbl HEOOXOMMO €03/1aTh 0OBEKT NPOU3BOJIHOTO Kilacca, 3a/1aTh
BCE 10JIs1 JIAHHOTO 00BEKTA M NPOJIEMOHCTPUPOBATH HCITOJIB30BAHUE BCEX JTOCTYIHBIX (DYHKIIMH
0a30BOro M IPOH3BOIHOTO KIaCCOB, HAIIPUMEp, B KOHCOJIH.

JIabopartopHas pabota Ned

[lepeomnpenenenue cTaHAAPTHBIX ONEpaIIHi

1. KomMmnuiekcHoe 4icio npeacTaBIsioTCs Mapoi 1eHCTBUTENBHBIX Kcel (a, b), rae a —
JIeMCTBUTEIbHAS YaCTh, b — MHMMas yacTh. Peannzoarts kinace Complex juist paboThl ¢ KOMIJIEKCHBIMH
yucinamu. HeoOxoMMo nepeorpeiesinTh Cleaylie onepaiim:

cioxenus +, (a,b) + (c,d)=(a+ b, c + d);

BBIYMTAHMS -, (3, b) - (c,d)=(a-b, c-d);

yMHOXxkeHus *, (a, b) * (¢, d) = (ac - bd, ad + bc);
nenenus /, (a, b)/ (c, d) = (ac + bd, bec - ad) / (c2 + d2);
cpaBHeHHe ==, (a, b) = (c, d), ecnu (a =c) u (b =d);

Jlis neMoHcTpalMK padoTsl NPOrpaMMbl HEOOX0IMMO cO3/1aTh OOBEKT Kilacca, 3a/laTh BCE M0 JIJAHHOTO
00BEKTA U IPOJEMOHCTPUPOBATE UCIIOIB30BAHUE BCEX JOCTYIHBIX (DYHKIMI KIacca, HalpUMep, B
KOHCOJIH.




JIabopartopHas pabora Ne5
[1abmoHBI KITacCCOB

1. Co3gaTh madIoH K1acca HJIs pa60Tr,1 C MaCCHBOM ITPOH3BOJIBHOTO THITA JaHHBIX. 1la6mon
JIOJIZKEH BKJIKOYATh:

* yKa3aresb, XpPaHALIHUH aJpec pa3MELICHHA MaCCUBA B JMHAMHYECKON NaMATH;

* IEJIOYHUCIIEHHY O IIEPEMEHHY 0, TOKa3bIBAIOILY 0 KOJIUYECTBO 3aHATHIX 3JIEMEHTOB MaCCHBA;
* KOHCTPYKTOp 0€3 napaMeTpoB ¢ NapaMeTpaMH 110 YMOIYAHHIO;

* KOHCTPYKTOP KOIIUPOBAHMS;

* METO/ «06pa60'r1<a MaCCHUBa» (Ha Ha4vYaJIbHOM 3Tare METO/I BEIBOJHUT Ha KOHCOJIb KAKOE -HH60
cooO1ieHue);

* ICCTPYKTOP

U IpyTHE HEoOXO0UMEIE ISl padOThI METOIBI (HAIIpUMeEp, TIepeorpeaeNicHUe oneparinii
WHICKCHPOBAHHS U MIPHCBAUBAHNUS, METOIBI BBOIA / BBIBOIA U T.1I.).

3ananue:

Jlana cTpoka JTaTHHCKUX CUMBOJIOB. [IpeoOpa3zoBaTh CTPOKY, pa3MECTHB CUMBOJILI B al(haBUTHOM
nopsjke, pasjenss ux npodenamu. /st co3TaHHOrO NPOrpaMMHOTO 00eCcIeueHH s IIPOBECTH
TECTUPOBAHHE HA HECKOJIBKUX CIIy4allHBIX HabOpax JaHHBIX.

JIabopartopHas pabora Ne6

HI/IHaMI/IquKI/Ie CTPYKTYPEI JaHHBIX. CHHCKH, CTCKH, IBOHYHEIC ICPCBLA




2 Jlist penieHus 3a1a4id He00X0IUMO TTOA00paTh MOIXOIAIIYO IJIsS ATOH 3a1aud JHHAMHYECKYIO
CTPYKTYPY IaHHBIX.

Han Texct. Cpeau TUTEp ITOrO TeKeTa 0co0YI0 pOIIb UTPaeT 3HAK #, MOSBICHHE KOTOPOTO B TEKCTE
03HA4aeT OTMEHY Npe/bIAYIIEH JTUTepbl TeKkcTa; k 3HAKOB # MOAps)I OTMEHSIOT K NpeabLiy X JuTep
(ecnn Takue ecth). Haneyarats JaHHbII TEKCT, MCIPABIIEHHBIH ¢ YYE€TOM TAKOH POJIM 3HaKa #
(nanpumep, Teket XOH#EAHHHELO#LO nomxen ObiTh Haneuatan B Buje HELLO).

5. MeToauueckue yKa3aHus 1o nMpoueaype oueHHBaHUA

OI.IBHO‘IHI:IB MEPONPHUATHH

Hpouenypa HpoBeJIcHHHA OUEHOYHOTO MEPONIPHSITHA H HBOBXOII}IM]:IB METOAHYECCKHE YRAZAHHHA

1. TectupoBanue TectupoBanue (He3aBucuMmoe) npopoautcs LieaTpom obecnieuenus kadectsa ooyuenus TIIY B
COOTBETCTBHE C YTBEPKICHHOH IporpaMMoii U cenugukaueit
2. 3amuTa nabopatopHoit paboTel | CTyAeHTHI IPEACTABIAIOT MHCHMEHHEI O0TUET 1o JadbopaTopHoit padoTte. [Ipu BepHOM BEIIOTHECHHH

paGOTbI H ITOCJIC OoIIpOocCa I10 TEMC pa601‘51 BBICTABJIAIOTCS OAJUIBI B COOTBETCTBHH C pef/’ITI/IHF-HHaHOM
Ka4C€CTBOM OTBETB.




