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1. Poas aucouniuasl «IIporpammupoBanue» B GopMHPOBAHMH KOMIETEHIHI BLIMYCKHAKA:

JJeMeHT . Koa PesyibTar CocTaB/isIIIME Pe3yJIbTaTOB 0CBOCHHS (JIeCKPUIITOPHI KOMIIETeHIHii)
o0pa3oBaTeIbHOM bl
CemecT | KOMIETeHIH HaumeHoBaHue
MPOTrpaMMblI " KOMIIETeHITIH OCBOCHHSI
(WemunIHa, p OOII Kox HanveHoBaHue
npakTuka, [HA)
OIIK(Y)-1 Brnaneer nmmpokoit P1 OIIK(Y)-1.B2 | Brnajeer HaBbIKaMH UCCIIEAOBaHUS U IIOCTPOCHUS aJITOPUTMOB,
o01et MoArOTOBKOM BBIUMCIIMTEIIFHBIX MOJIeIei 1 MOJIeIeit TaHHBIX
(6a30BBIMEI
3HAHWSIMHA) JUL OIIK(Y)-1.¥Y2 | YmMeeT npoBOJUTH UCCIIEAOBAHUS MaTeMaTHIECKIX
peIIeHI JITOPUTMOB, CTPOUTH BHIUUCIIUTENBHBIE MOJEIN U MOJIEIU
IIPaKTUUECKUX 337181 JAHHBIX
B obmact
UHPOPMAITHOHHBIX
(hopman . OIIK(Y)-1.32 | 3maeT MeTobI pa3paboTKU U UCCIIEOBAHUS allTOPUTMOB,
CHCTEM U TEXHOJIOTHH . .
IIOCTPOEHUS BRIUUCIUTEIIBHBIX MOJIeIel 1 MojIeNiel JaHHBIX
JUISL peIeHus IPUKIaIHbIX 3a/1a4
IIporpamMvupoBanmn ) 3 b P
>
¢ TIK(Y)-12 Cnocoben P9 TIK(Y)-12.B2 Brazneer HaBbIKaMU cO3/JaHUS IPOTPAMMHOTO KOJIa B
pa3pabaThBaTh COOTBETCTBUU C TEXHUIECKUM 3a]JaHUEM (TOTOBBIMHU
cpeJicTBa pealn3aliui crieTUKaIAsIMI)
UHPOPMAITHOHHBIX
TEXHOJIOTHHA TIIK(Y)-12.Y2 | YmeeT npuMeHATH BHIOPaHHBIE S3BIKU IPOTPAMMUAPOBAHUS JIIS
(MeTOIHUECKHE, HaIlMcaHUs IIPOrpaMMHOro KoJa
nHGOOPMAITHOHHBIE,
MaTeMaTHICCKHC, TIK(¥Y)-12.32 | 3HaeT cMHTaKCHC BHIOPAHHOTO S3BIKA IIPOTPAMMHUPOBAHMS,
aJITOPUTMHUYECCKHE,

TEeXHUYECKUE U
IPOTPaMMHBIE)

0COOCHHOCTH IIporpaMMHUpPOBaHNS Ha 3TOM A3BIKE,
CTaHJapTHLIC OMOMUOTEKH S3BIKa IIporpaMMHupOBaHUA




2. INoxazareau H MeTOAbLI OICHHBAHHSA

Tliannpyembie pe3yJabTaThbl 0GYUeH S M0 AHCHHIIHHE Kopa konTpoaunpyemoii T ST T T AT QLTI
Kon HanmenoBanune KOM“eT‘e::::::)(“ﬂ“ ce JHCUHNJIHHBI (0LeHOYHbIe MEPONIPHATHS)
PJI1 T"oToBHOCTE BBHITyCKHHKA pa3pabaThBaTh U OTIKUBATH Pazpener 1 -5 3ammra oT4eTa 1Mo TabopaTopHOU
3¢ deKTUBHBIE aITOPUTMBL H IPOTPAMMBI ¢ HCIIOTIh30BaHUEM OTTK(Y)-1 paboTe, UTOrOBOE HE3aBUCUMOE
COBPEMEHHBIX TEeXHOJIOTHI IPOTPAaMMHUPOBAHUS U B tectupoBanue [JOKO
COBPEMEHHBIX Cpejiax
PJ2 T"0TOBHOCTE BBITYCKHIKA UCIIOJIB30BaTh COBPEMEHHBIE METO/IBI Pazensr 1-3 3ammra oT4eTa 1Mo TabopaTopHOU
CTPYKTYPHOTO IIPOIPaMMHUPOBAHHUS IIPH KOJUPOBAHUA paboTe, TECTUPOBAHHE B DIEKTPOHHON
TIPOTPAMMHBIX CUCTEM Pa3HOIO YPOBHS CIOXKHOCTH [IK(Y)-12 obpasoBaTelIbHOM cpejie Moodle,
HUTOTOBOE HE3aBHCUMOE TECTHPOBAHNE
ITOKO
P33 T"0TOBHOCTE BBITYCKHIKA UCITOJIB30BaTh COBPEMEHHBIE METO/IBI Paznener 4, 5 3ammra oT4eTa 1Mo TabopaTopHOU
00BEKTHO-OPUEHTHPOBAHHOTO IIPOTPAMMHUPOBAHNS, TTApaUTMy TTK(Y)-12 paboTe, UTOrOBOE HE3aBUCUMOE
mabIOHOB U CTPYKTYP JAaHHBIX IPY KOJAUPOBAHUKI tectupoBanue [JOKO
IIPOTPAMMHBIX CUCTEM Pa3HOIO YPOBHS CIOKHOCTH

3. HIxana oueHUBAHHUS
[Mopsimok opraHu3anuy OLEHUBAHMS PE3YJbTaTOB OOYUEHHSI B YHHUBEPCHTETE PErIaMEHTHPYETCS! OTASIbHBIM JOKATLHBIM HOPMATUBHBIM aKTOM —
«Cucrema OllEHUBAHUS Pe3yJabTaroB 00yueHus B ToMckoM mojurTexHuueckoM yHuBepcutere (Cucrema oneHuBaHus)» (B ASHCTBYIOIIENH pemaKiium).
Hcnonbayercst 0amIsHO-PEHTUHTOBAS CUCTEMA OIIEHUBAHUA Pe3yIbTaroB o0yueHus.. MToroBad oreHka (TpaguIlMOHHAs U JIUTEPHAs) MO BUIAM yUeOHOU
nesitenbHOCTH (M3yueHne mucuntuind, Y UPC, HUPC, xypcoBoe mpoeKTHpoBaHue, MPAKTHKHN ) OTIPENESIeTCSI Cy MMOH OalIJIOB IO Pe3yIbTaTaM TEKYIIEro
KOHTPOJISI ¥ IPOMEXY TOUHOH arTecTaiu (UTOroBasi peUTHHroBast OieHka — MakcumyM 100 6arutoB).

Pacnpez[eneHI/Ie OCHOBHBIX H JONOJIHHTCI/IBHBIX bamioB 3a OLCHOYHBIC MECPOIPUATUA TCKYIICrO KOHTPOIA U HpOMe)KYTO‘{HOﬁ arTecranun

YCTaHAB/INBACTCA KaJICH IaPHBIM peﬁTHHF-HHaHOM JUCHUITTTHHBL

PeKOMeH,Z[yeMaﬂ mKaaa aj1si OTACIBHBIX OLICHOYHBIX MepOHpI/ISITI/Iﬁ BXOAHOI'O U TCKYIIICTO KOHTpOJ’ISI*

%o BbINOJIHeHHs 3a1aHusA|COOTBeTCTBHE TPAAHIHOHHOH OlleHKe

Onpeaenenne oneHKH

90% + 100% «OTIAIHOY» OTIMYHOE TOHMMAaHME IIPeIMeTa, BCECTOPOHHNIE 3HAHMS, OTIIMYHBIC YMEHHS 1 BlIaJicHHE OIBITOM IPaKTHUECKON ACITeIbHOCTH
> >
70% + 89% «Xopotioy OCTaTOYHO ITOIHOS IOHMMAaHHUE IIpeMeTa, XOpOoIre 3HAHUS, YMEHHS 1 OIILIT OPaKTHUISCKOM JeSITSIHOCTH
> >
55% + 69% «Y IOBJL» IIpueMileMoe NOHUMaHUE IIPEIMETA, Y IOBIETBOPUTEIIBHBIC 3HAHUS, YMEHUS U OIIBIT IPAKTHUYECKOHN JeSTeIbHOCTH

0% + 54%

«Hey1oB1.»

PeSyHBTaTBI O6y‘IeHI/IH HE COOTBETCTBYIOT MUHUMAJBHO JOCTATOUHBIM Tpe6OBaHI/IﬂNI




ITkana A4 OLIEHOYHBIX MEPONPHUSITHH dK3aMeHa

%o BbINOJIHEHHSA DK3aMeH, CooTBeTCTBHE
3aJJaHHii JK3aMeHa 6an TpaJHLHOHHOH OLleHKe Onpenenenne onenu
90% + 100% 36 +40 «OTIHM4HO» OTar4HOE NOHUMAaHUE IIpeIMeTa, BCEeCTOPOHHHIE 3HAHMS, OTIIMUHbBIC YMEHHUS U BJIQJICHAE OIIBITOM NPAKTHUECKON e TeIbHOCTH
70% + 89% 28 +35 «Xopomioy JlocTaTouHO OJIHOE IIOHUMAaHHUE IIPeMETa, XOPOITIUe 3HAHMS, YMEHHUS U OIBIT IPAKTHUECKON JesITeIPHOCTH
55% + 69% 22+27 «Y JIOBIL» IIpreMiieMoe IIOHUMaHUE IIPEMETA, Y IOBJICTBOPUTEIbHBIC 3HAHMS, YMEHHS U OIIBIT IPAKTHYECKOHN JeSITeIbHOCTH
0% + 54% 0+21 «Hey1oBIL» PesynpTaThl 06yueHns He COOTBETCTBYIOT MUHUMAILHO JOCTATOYHLIM TpeOOBaHMSIM
[TIxana 1y OIeHOYHBIX MEPOTIPHATHIA U 3adyera™
Crenens
O euraton | B | apagumonok onene Onpeaeaeune onencn
o0yueHust
90% + 100% | 90+ 100 «OTIHYHO» OTIUYHOE MOHUMAaHUe [IpejIMeTa, BCECTOPOHHUE 3HAHUN, OTJIUYHbBIE YMEHHUS U BIIaJIcHUE OIIBITOM IPAKTHUECKON JeSTeIbHOCTH
70% + 89% 70 + 89 «Xopomioy JlocTaTo4uHO ITOJIHOE IOHAMAaHUE IIPeIMeTa, XOPOITUe 3HAHUS, YMEHHS U OIIBIT IIPaKTHIECKON JIesTe IbHOCTH
55% + 69% 55+69 «Y TOBIL» [IpuemiileMoe OHAIMaHUE TIpeIMeTa, Y IOBIETBOPUTEIIbHBIC 3HAHUS, YMEHHUS U OIIBIT IPAKTHUECKOHN JeSITeIbHOCTH
0% + 54% 0+54 «HeymoBiL» PesynbTathl 06ydeHNS He COOTBETCTBYIOT MUHUMAIBLHO JIOCTATOYHBIM TpeGOBaHMSIM
55% +100% | 55+100 «3aureHo» PesynbTathl 06yUeHHS COOTBETCTBYIOT MUHUMAIHLHO JOCTATOTHBIM TpeOOBAHMSIM
0% + 54% 0+54 «He 3aureno» | Pe3ynpTathl 00yUeHHS HE COOTBETCTBYIOT MUHAMAIBLHO JIOCTATOYHBIM TpeGoBaHMsIM

4. IlepeyeHb THOOBBIX 3aJaAHHI

OneHovHbIe MeponpuATHA

le/lMepbl THNOBBLIX KOHTPOJBHBIX 3adaHui

1. TectupoBanue

Bonpocsr:

1. BeiOepure mpaBuIbHbIIA HAOOP CUMBOJIOB, BXOASIIMN B andaBuT s3pika C++
DAIITOb+-= %[ 4, /%\;:<=>~& "

DT+ Q=20 N <= b &
DO+ -=22F.8./%\; . <=>~#& "
DITOV+-" (=25 %\ @ <=>~#]




2. Ompenenute 3HAYEHHUE MMEPEMEHHBIX a, b, ¢ MTOCIE BBHIMOTHEHHUSI CAEIYIOMUX OMEPAITHii:
int a=0, b=1, ¢;

c=at+,
c=t+a;
c=t+b;

B oteer 3anuimmte 3 uncia uepes npoden (a b c)

3. Omnpenenure 3HaueHus nepeMeHabIx d1, d2, d3 mocie BeIMOMHEHHS JEHCTBUIA:
double d1,d2,d3;

dl1 =2.56; d2 = (int)d1 + 1.5;
d3 = (int)(d1 + 1.5);

4. 3anummure 3HAYSHHUE MEPEMEHHOH U IMOC/Ie BHITOTHEHUS EHCTBHIA:
unsigned u2, u;

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

if (ul '=u2) ut++;

5. void main()
{int i=3;

{intc=1;




int m=3%c;
inti=0;

cout <<m <<"\n";
cout <<1<<"\n";
system("pause");
Ipu BBIMOTHEHUH TOTO (pparMeHTa Ko1a Ha KOHCOITHU TOSIBSATCS YHCIa

Sanuwume 06a uucia uepes npooe

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

cout << b; system ("pause”);

[Mocne BeIMOTHEHHUS 3TOr0 (hparMeHTa nporpaMMbl Ha KOHCOJTH MTOSIBUTCS YHCIIO

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

system ("pause”);
ITocae BBITTOTHEHHS 3TOT'O (I)parMeHTa nporpaMMel Ha KOHCOJIH ITOsSIBUTCSI

Do




2) o world

3) Hello world

4) ;58%%#0

3.
D
2)
3)
4)

D

2)
3)

4)

10.

11.

[Mpororun QyHKIMA 3a0a€T:

THUIT (I)YHKL[I/II/I, BKIKOYasl KOJIUYCCTBO U TUII apIT'yYMEHTOB U THUII PE3yJbTaTra

BO3MO>KHOCTH BBITIOTHEHHSI 3TOH (YHKIUH U3 TPOrpaMM Ha IPYTUX S3bIKAX MPOTrPaMMHUPOBAHUS
nMsL (I)YHKI_II/II/I U MUHUMAJIBHOC KOJTUYICCTBO €€ IMMapaMeTpoOB

cranjaptHas QyHKuus (opMaTHPOBAHHOTO BBIBOJA, C TIOMOIIBIO KOTOPOI OCYIIECTBIISIETCS
BBIBOJ JAHHBIX B CTaHJAPTHBINA MOTOK

Vkaxute BepHOE YTBEPKACHNE

JlBe ()YHKUHU C OTHUM H TeM K€ YHCIOM, OPSAKOM B THIIOM apryMEHTOB MOTYT OBITh
neperpyskeHsl, eciiu 00e He UMEIOT apTyMEHTOB 10 Y MOTYAHHIO

[Meperpy:xeHHble (yHKIMH HE TOKHBI UMETh TAPaMETPBI TI0 YMOTIAHUIO

[MeperpysxeHHble (yHKIMH TOTKHBI IMETh TApaMETPhI IO Y MOTUYAHHIO, HAUMHAIOIUECS CIIEBA B
CITMCKE apTyMEHTOB

OyHKIMS MOXKeT OBITE TeperpyskeHa 0ojee, ueM OauH pa3

OTMeThTE, KAKOMY OTpeleNieHnto )y HKITUH MOKET 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);

VkaKkuTe, Kakas U3 3anuceil COOTBETCTBYET OOpalleHuIo K wieHy m_arg kiacca AC B
OIpeAeeHHH METOIA ITOrO e Kiacca




1) this.m arg AC
2) m_arg

3) AC.thism_arg
4) AC->m_arg

12. AGCTpaKTHBIH KJIacC — 3TO KI1accC, B KOTOPOM €CTh

1) BHPTYaNbHBIA KOHCTPYKTOP

2) BHPTYQIbHBIHA ASCTPYKTOP

3) xots ObI 01HA YMCTO BUPTY ATbHAS Oy HKITHSI

4) abcTpaxTHBIH KJIacc OMpeenseT HeslBHO HEKOTOPOe MHOXKECTBO OOBEKTOB, 3a1aBast
MPUMEHUMBIE K HUM (pyHKITHH

13. KoHCTpyKTOp KlTacca — 3TO METOA, KOTOPBIA BBI3BIBAETCS IIPU CO3JaHUH JK3EMILISAPA Kacca ¢
LEeNbI0

1) 3arpysku Bcex METOJOB KJIacca B MaMATh

2) 3amaHus CBOMCTB 0OBEKTa

3) BBIAENEHUS MAMATH IO CO3JaBAEMBIN SK3EMILTAP K1acca U MHUITHAT3AIUN 3TOH MaMATH
4) BBITPY3KH METOJIOB KJacca U3 MaMsaTH

14. U3BecTHO, uTO B KJ1acce A ompenaeneH OJuH Iy OMUIHBIA KOHCTPYKTOp A(int);

Bribepute u3 npeitokeHHBIX BEIPOKEHUI KOMITITHPY €MbIe

1) A *a(4);

2) Aa;

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




15. dyHKOMS ¢ TEM JKe UMEHEM, UTO U KI1acC, KOTOPOMY MPeMIIecTBY T CUMBON THIBAA (~)
Ha3bIBACTCS 3TOTO KJIacca.

16. Ilepeonpenenenne onepanuu CI0KEHUs MPUBEIET K

1) ee BBI3OBY IPH BBHIOJHEHUH OTIEPALIH ++ ¢ 0OBEKTOM Ki1acca

2) ee BBI3OBY IPH BBHIOJHEHUHN OTIEPALINH CIOKEHUS ¢ 00BEKTOM Ki1acca

3) mpeoOpa3oBaHMUIO LETBIX YACET K OOBEKTY TaHHOTO KJIACCA MPU BBITOJHEHUN CITOKEHHS

4) BO3MOXKHOMY MpeoOpa3oOBaHUIO OOBEKTOB APYTHX KIACCOB K JAHHOMY IPH BBITOTHEHUH
OIlepaluy CA0KEHUS

17. Umeercs mabaoH (yHKITUH:

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

a=a%b;

return a,

}

Crenyrommii Koz
double a=5, b=6, c;

c=funcl(a, b);

1) TOAHOCTEIO BepeH
2) HeBepeH, OmHKOKa CBSI3aHA C TUIIOM ONEpaHaoB B orneparope if
3) HeBepeH, ommdKa CBA3aHa C TUIIOM ONEPaHIOB B onepanuu %




18.

B xr1acce A ompeeneHsl METObI

A(int x);

operator int();

operator++(int);

YkaxkuTe, Kakue U3 HUX Oy Iy T BBI3BAHBI B CIeAYIOMEM (parMeHTe:

A b; static_cast (b + 1);

D
2)
3)
4)
5)

19.

D
2)
3)
4)

20.

D
2)
3)
4)

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

TONBKO operator int()

operator++(int), KOHCTPYKTOP

[pu onpenenenun kiacca-mabaoHa

OH JTOJKeH ObITh BKITIOUEH B 00muii koHTekcT (namespace) STL

OH JToJKeH OBITh Haceno0BaH OT knacca Template

OH JTOJKeH ObITh OTMEUEH KITIOUEBBIM CIOBOM template

OH JIOJKEH BKITIOYATEH B Ce0sl, 10 KpaiiHeil Mepe, OJJMH mapaMeTp-THIT

B03MOKXHOCTE CO31aHUST HECKOJIBKHX (DYHKIUHA ¢ OAWHAKOBBIMH HMEHAMH — 3TO
HacJIeJOBaHNe

WHKAIICY JISLUS

noauMopduzm

nepeonpeneieHue

(YHKITHIA




3amuTa nadboparopHoi padboTh

Bonpocsr:

Uro Takoe HHTErpupoBaHHAS Cpeaa pa3paboTKH.

Yro Takoe xeaep.

HupekTusbl npenpoueccopa.

Bripaxkenue npucsanBanus. ApuMETHUSCKHE ONEPANH C LETbIMU U TUIABAIOIIHMH ITePEeMEHHBIMU.
Jlormueckue onepanuy, orepanuy aBTOYBETHUSHHS M aBTOY MEHBIICHHUS, TEPHAPHASI OTISPALTHSL.
CocrasHol oneparop. Y CJIOBHBIHA OIEepaTop.

Oneparop switch - case. Oneparop Oe3ycnoBHOTO Mepexoaa, break, continue.

Oneparops! nukna. Oneparop Oe3ycioBHOro mepexona, break, continue.

VYxkazarenu. Ykazarenu u MacCuBbl. AnpecHas apu)MeTnka.

CuMBOJTEHBIE MACCHBBI M CTPOKH. YKa3aTeau H MHOIOMEPHBIE MAaCCHBBL

Omnepaunu 1151 paboThI ¢ IMHAMHUYECKON MaMSITHIO.

OO6mwsBenus u onpeaeneHust. OOnacTb CyIIEeCTBOBAHUS MMEHH.

Ob6aacte BuAMOCTH NMEH. Kmacchl mamsiTh.

Oyuxun. [lepegaga apryMeHToB. YKazarenu Ha QYHKIUH.

Ccbutku. [Mepenaya apryMeHTOB B (DYHKITHH MO CCHLITKE,

@OyHKIMN. ApPryMeHTHI 110 YMOTUAHHIO U TTepeonpeneienne GpyHKImii.

Uro Takoe abCTPaKTHBINA THI JAHHBIX?

[MpuBenure mpuMepsbl aOCTPAKTHBIX TUIIOB JAHHBIX.

KaxoBbI cHHTaKCHC/CeMaHTHKa “oneparuu-QyHKIun ?




Kax M0OXHO BBEI3BAThH OMepanvio-pyHKITH0?

HyxHO jv eperpykarb Onepariio MpUCcBauBaHus OTHOCHTENLHO OMPeIe/IEHHOTO MOJIL30BaTeNeM THIIA
JaHHBIX, HapuMmep, kracca? [Touemy?

MO3KHO T ©3MEHUTH PUOPUTET MEePerpyKeHHOH onepanuu’

MO:KHO JI H3MEHHATE KOJIMYECTBO ONEPaHI0B MeperpyKEeHHOH oneparmn’?
MO:KHO JI H3MEHHTE aCCOLMATHBHOCTD NIEPErpyKeHHON orepauuu’?
MO:KHO JIH, HCTIONB3YSI APYKECTBEHHY IO (DYHKIHIO, TIEPErpy3UTh ONIepaTop MpHUCBANBAHHUS?
Bce mu oneparopsl si3pika C++ MOTyT OBITH TIEperpy KeHbI?

B uem cMmbIcT ucnonp3oBanms madioHOB?

KaxoBbI cHHTaKCHC/CeMaHTHKa MaOIOHOB (DY HKITHIA?

KakoBrl cuHTakcuc/ceManTika madIoHOB Ki1accoB?

Onpenenute madnon kiacca “Bekrop’ [J oTHOMEPHBIH MacCuB.

UYro takoe mapamerpsl mabiaoHa GpyHKIIH?

[Mepeuncanre OCHOBHBIE CBOMCTBA MapaMeTpoB mabdinoHa GpyHKIun.

Kax 3anuceiBath mapamerp mabdaoHna?

MOo:KHO JIH Ieperpy kars napamMeTpu3oBaHable (yHKIUN?

[Mepeuncanre OCHOBHBIE CBOMCTBA MMapaMeTPU30BAHHBIX KIACCOB.

Mosxer au OBITh Iy CTBIM CIIUCOK mapaMeTpoB mabnona? OObscHuTE.

Kax BeI3BaTH MapaMeTpU30BaHHYIO PyHKINIO Oe3 mapaMeTpoB?

Bce v kOMIMOHEHTHEIE (PYHKIIMY TTApaMeTPU30BAHHOTO KJ1acca SIBISIOTCS MapaMeTPU30BaHHbIMHE?




SBnst0OTCS TN APy KECTBEHHBIE ()YHKIMHN, OIMMCAHHBIE B TAPaMETPU30BAHHOM KJIacce,
MapamMeTpu30BaHHBIMHU 7

MoryT 11 mabaoHBI KJIaCCOB COASPKATh BUPTY AJIbHbIE KOMIIOHEHTHBIE (DYHKIIUH?

3anaHus K 1a00paToOpHBIM
pabotam

IlepBbIi cemecTp
Jaboparopuas padora Nel
Apupmernueckue ornepaunu. Y CIOBHBIN ONepaTop

Pazpaborares mporpaMmy ISl BBIYHMCICHHUS 3a1aHHBIX BRIPAKEHUH U BBIBOAA ITOJTY YEHHBIX PE3YJIbTATOB.
Co0TBeTCTBYIOIINE UCXOJHBIE JaHHBIE BBECTH C KIABHATY PbI.

Bapuanr 1
o= En{y_‘ﬂ?lj fsinf x)+ el ¥

Infx/y)+{x>+y)* x/y>0
b:<3n|:~:f’y |+{x2+y ) x/y <0
{x2+y)3,y:tGJx:G

0 y=0

Jaboparopuas padora Ne2
Omneparopsl nukia. Tabyauposanue QyHKINH
BbraucinTh 1 BEIBECTH HA 3KpaH Tabnuiy GyHKIMA B uHTEpBaNe [a, b] ¢ marom h.

Bapu anr 14




Ox — g]n(?v +X), uHaue

xe[-4,-2], h=0.1

JaboparopHas pabora Ne3
[MobuToBBIE OMEpanu

JU1s1 BCeX BapHaHTOB (€CIH Pedb HALT O NOCIe006aMeNbHOCHAX) PE3yIbTaThl BELAATH B BUIE:

Ynen 1 moca. BoceMm. xon 1 Unen 1 u3M. moci. BoceM. xon 1 usm.
MOCJ.

Ynen 8 moci. BoceMm. xon. 8 UneH 8 U3M. mOCT. BoceM. xon 8 u3m.
MOCJ.

Beectu IOCJICaAOBATCIBHOCTD U3 8 cumBOIOB. B KOKIOM U3 CUMBOJIOB B UX IBOMYHOM ITPEACTABJICHUN
3aMCHHUTD:




JUTSL HEUETHBIX (TI0 TIOPSIIKY ) CUMBOJIOB 3-if OUT e TUHUIIEH; TSl UETHBIX CUMBOJIOB — 4-i OUT HyJIeM.

BrIBeCTH UCXOHYIO MOCIENOBATENLHOCTD, €€ BOCBMEPUUHBIE KOABI, MPeoOpa3oBaHHY 10
MOCIEN0BATENBHOCTE U €€ BOCBMEPHUHBIE KOJTBI.

JaboparopHas pabota Ned
PexyppeHTHbIe mocieaoBarenbHocTH. Oneparopsl LUKIA

4.7. BeIUMCIUTE NPOU3BEACHUE
15

r=]1u,
i=1 ,

rac noCjaca0BarC/IbHOCTb {Ul} 3a1acTCsd TaK:

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

U, =sm(U,_; )+ cos(U, ;)

i=4)5,..,15.

MaccuBOM He IOIb30BaThC.

JaboparopHas pabora Ne5

OaHOMEpPHBIE MAaCCHBEI




5.1. Jlansr geiicTeutenbHbie wncaa di>-- 915,

IMonyunts

Jaboparopuas padora Ne6
JByMEpHBIE MAaCCUBBI

6.1. 3anana marpuna Z(5,4). HaliTu B KaXI0# CTPOKe, ECJIA TaM €CTh OTPHIIATEIbHBIN IEMEHT, CpenHee
apupMEeTHUIeCKOe BCEX IEMEHTOB, HCKIIOUast HyJIeBbIe U 3aucaTh 3TH 3HaUeHus B MaccuB B. BeiBectn
HUCXOJHYIO Marpuly Z U Maccus B.

Jaboparopuas padora Ne7

Pabora ¢ nMHaMUUecKol MaMAThIO (OTepaluu 1ew U delete)

7.1. Ilomyuuts KBaIpaTHYO MATPULLY TOPSIKA 71




Marpuna pa3MeIacTcs B NaMITH JUHAMUYECKH C HOMOILIBI) ONEPALUU /€W, 3HAUCHUE # BBOIUTCS IO
3ampocy ¢ KnaBuarypbl. B koHIle paboThl MporpaMMbl OCBOOOANUTE BLIIEIEHHY 10 TIAMSITh.

BriBeCcTH NOMYYEHHY 0 MATPULLY.

Jaboparopuas padora Neg
Pabora ¢ daitnamu, CHMBOJTLHBIMA MAaCCHBAMH U CTPOKAMHU

8.1. [TpounTars B CHMBOJIEHBIH MacCHB U3 (paiiina cTpoKy cHMBOIOB. M3 3TO CTPOKH MOy UUTh
CHMBOJIBI MEK Iy TEPBBIM U BTOPBIM JABoeTouneM. HoByI0 CTpOKY He co3JaBaTk. BEIBECTH HCXOTHYIO
npeoOpa3oBaHHYO CTPOKH.

Jaboparopuas padora Ne9

Oyukunu. [lepenaua apryMeHTOB. Apry MEHTHI IO Y MOTUAHHU IO

3ananve: BouucauTh uHTErpas (115 HEYETHBIX BAPHAHTOB — METOIOM CPEIHUX MPSIMOYTOIBHUKOB, /IS
YETHBIX — MeTOA0M CHMIICOHA).

JU1s1 3TOTO COCTAaBUTH (DYHKLHIO, PEATHU3YIOIIY IO BEIUMCIUTENbHBIN MeTO . [100biHmezpansHyio
@yuryuro nepeoams 6 kavecmee napamempa (ykazarens Ha pynxuunio). [Tpexycmorpers
UCIOIB30BAHUE OOHO20 napamempa no ymoadanuo (AMcio pa3OneHnii HHTepBaia HHTErPUPOBAHNS).




HHTerpan BeIMUCIUTE:

1. C ymamumBaeMbIM 3HaUEHUEM MapaMeTpa;

2. C apyrum 3HaYEHHEM 3TOr0 Napamerpa;

3. Tlo popmyne Hetorona-JleitGumma.
CpaBHUTE NOTYYSHHbBIE 3HAUCHUSIL.

Jaboparopuas padora Nel0

CucreMbl CUNCIIEHUS

1. HaHo HarypamsHOe Yucio n. ONpeaeuTh, CKONBKO Pa3THUHBIX [U(]P BCTPEUAETCS B €r0
NECATUYHOU 3aITHCH.

Bropoii cemectp
Jaboparopuas padora Nel

@aiinel U CTPYKTYPBI

1. Ywras nanHbie U3 (aiijaa U UCTIOIL3Y ST MACCHB CTPYKTY P, PENIUTh CAEAYIONIYIO 3aaady. JlaHa
BCOAOMOCTH a6I/ITypI/IeHTOB, CAaBIINX BCTYIMUTCIBHBIC DK3aMCHBI B YHUBCPCUTET. B K&)K,Z[Ofl CTpPOKE
JAHHOW BEJOMOCTH 3amucana hamMunsi abUTYPUEHTA, ero MOCTOSHHOE MECTOKHTEIBCTBO U




MOJTy YeHHBIE UM OLIEHKH 10 OTJEIBHBIM TUCHHIUIMHAM (HarmpuMep, (u3nuke, MaTeMaTuke,
aureparype). Heo6xoammo onpeaenuTs KoIn4ecTBO abUTyPHEHTOB, MPOKUBAOIINX B BEIOPAHHOM
ropoje M CIABIINX IK3aMEHbI CO CPpeIHUM OAIOM He HIDKe 4, pacredarars ux (paMiing B
an(aBUTHOM TTOPSIIKE.

Jaboparopuas padora Ne2

Kiraccsl. KOHCTPYKTOPEI B I€CTPYKTOPEI

1. HeobxoanMo peatn3oBaTe K1acc ¢ ABYMSI MOJISIMU, IMEIOIUMH nMeHa first u second.
O06s3aTeNnbHO TOMMKHBI TTPUCY TCTBOBATH:
e Jlng vHUIMATU3AlUH HAYaThbHBIX 3HAUYEHHH UCITOBE30BAThL KOHCTPYKTOP;
e (O0s3aTenbHO UCITONB30BATh NECTPYKTOP AT y JANIEHUS O0BEKTOB;
e Brieox Ha 3kpan Display();
e Jlng mpoBepKU MPOrpaMMbl HCTIOIB30BATh HECKONBKO CTy YaHBIX HA0OPOB JAHHBIX IS
nepeMenHsbIX first u second. BeBo pesyaprara Ha 3KpaH KOHCOJH.

IMoxne first — rpoGHOEe wmcI0; mone second — mea0e YNUCI0, MoKa3aTeNb CTENeHn. Peann3oBars METO
power() — Bo3BeaeHue uncna first B crenens second. MeTon 10KeH MPaBIIIBHO PabOTaTh MPH JTIOOBIX
JOTTY CTUMBIX 3HaueHusx first u second.

JaboparopHas pabora Ne3

Hacnenosanue




1. Cosaare 6a30BbIit K1acc Car (MammHa), XapakTepu3y eMbI TOPTrOBOH MapKoi (CTpOKa), THCIOM
HUIUHAPOB, MOIIHOCTLIO. OHpeI[e.]'II/ITI: (I)YHKL[I/II/I NepeHasHaA4YCHUA MapK U USMCHECHHSI MOIITHOCTH.
Cosznars mpon3BoaHBIN Ki1acc Lorry (rpy30BHK), XapakTeprusy eMblil TakKe Ipy 300 beMHOCTBIO KY30Ba.
Onpenenutsb (yHKITHIO U3MEHEHUS TPY30MOABEMHOCTH.

JU1st ieMoHCTpauy paboThI IPOrpaMMBbl HEOOX0MMO CO31aTh 0OBEKT MPOU3BOTHOTO KJIAcCa, 31aTh
BCE IOJISI JAHHOTO 00BEKTa U MPOJSeMOHCTPHPOBATEH HCIOIB30BAHNE BCEX TOCTYITHBIX (PyHKIIHIHA
6a30BOr0 U MPOU3BOJHOTO KJIACCOB, HAIPUMED, B KOHCOJIH.

Jaboparopuas padora Ned

INepeonpenenenne CTaHAAPTHBIX OMEpaLUii

1. KoMIiekcHOe urcI0 MpeaCTaBIsSIOTC Mapol NefcTBUTEIBHBIX uucen (a, b), rae a—
JIelCcTBUTENbHAS YacTh, b — MEUMas gacth. Peamm3oBats kinacc Complex aist paboThl ¢ KOMITJIEKCHBIMA
yrcnamu. HeoOxoaumo nepeonpeaenuTs eIy FoLie Oneparyu:

ciaoxenus +, (a, b)+(c,d)=(a+b,c+d);
BhIUMTaHUs -, (a, b) - (c, d)=(a-b,c-d);

ymHOKeHud *, (a, b) * (¢, d) =(ac - bd, ad + bc);
neaenusi /, (a, b) / (¢, d) = (ac + bd, bc - ad) / (c2 + d2);
cpaBHenne ==, (a, b) = (¢, d), ecu (a=c) u (b =d);

Jist neMoHcTpanuu paboThl MPOrpaMMbl HEOOX0MMO CO3aTh OOBEKT KIacca, 3a1aTh BCE MOl JAHHOTO
00BbeKTa U MPOJSMOHCTPHPOBATE HCIIOIB30BAHNE BCEX TOCTYITHBIX (DYHKIMIA Kjacca, HampuMep, B
KOHCOJIU.




JaboparopHas pabota Ne5
[MT1ab0HBI KTaCCOB

1. Co3aare mabiaoH K1acca st paboThl ¢ MACCHBOM MPOU3BOIBHOrO THNA AaHHBIX. [11abnoH
JOJDKEH BKITIOYATh!

* yKa3arelb, XpaHsIIUi aapec pa3MeIleHus] MACCHBA B JTHHAMHUYIECKON MaMSITH;

* IEJIOUYHCICHHY IO TIEPEMEHHY 10, MTOKA3BIBAIOIIY IO KOTHUECTBO 3aHSTHIX 3JIEMEHTOB MACCHBA;
* KOHCTPYKTOp Oe3 mapaMeTpoB ¢ mapaMeTpaM Mo Y MOTIAHHUIO;

* KOHCTPYKTOP KOIHPOBAHUSL,

* MeTox «00paboTKa MacCHBay (Ha HAYAILHOM ATAIle METOJ BBIBOAUT HA KOHCOJIb KaKOe-THO00
COOOIIIeHHE);

* TECTPYKTOP

U Jpyrue HeoOXOAUMEIE ISl paboThl METOBI (HATPUMED, TIEpeoTnpeeNicHIe Onepanuii
WHIEKCUPOBAHUS U MPUCBAUBAHUSI, METOBI BBOA / BBIBOJA U T.1.).

3aganue:

Jlana cTpoka JIaTHHCKAX CUMBOJIOB. [IpeoOpa3oBarb CTPOKY, pa3MECTHB CHMBOJIBI B A1(paBUTHOM
nopsiake, pasjaessist ux nmpodenamu. Jlst cO31aHHOTO IPOrPaMMHOT0 oOecTieueH sl POBECTH
TECTHPOBAHUE HA HECKOIBKUX CITyYalHBIX HAOOPax JTaHHBIX.

Jaboparopuas padora Ne6

Juaamuueckue CTpyKTyprl JaHHBIX. CHUCKU, CTEKH, JBOMYHBIE JePEBbSI




2. Jng pemeHus 3a1a4u HeOOXOAUMO MOA00PATh TOAXOAAIIYO /IS 3TOU 3a1a4u THHAMUYECKY 10
CTPYKTYPY AAHHBIX.

Han texcr. Cpeau IuTep 3TOro TekcTa 0coOyI0 pPOJIb UTPAeT 3HAK #, MOSIBICHUE KOTOPOro B TEKCTE
03HAYaeT OTMEHY NPeAbIAY el JUTephl TeKCTa;, Kk 3HAKOB # MOApsa OTMEHSIIOT k mpenpiay mmx Turep
(ecm Takue ecth). Hameuarars TaHHBIA TEKCT, HCIIPABISHHBIN C YUETOM TaKOW POJIH 3HAKA #
(manpumep, Texct XIHE##HELO#LO nomken Obite Harewarad B Buge HELLO).

5. Meroan4yecKkHe YKA3aHHA N0 NPONeAype ONeHHBAHHA

Ol.leHO‘lHl)le MeponpHATHA Hpoueuypa NpoBeJJeHHA OI[eHOYHOIo MeponpuaTHA H HeOﬁXO}Jl/lele MeToJHYeCKHe YKasaHuA
1. Tecruposanue Tectuposanue (HezaBucuMoe) mpoBoautcd [lenTpoM obecnieuenus kauectBa oOyuenus TITY B
COOTBETCTBHE C YTBEPKASHHOIN MporpaMMoii u cnenupukanen
2. 3amura taboparopHoit paboTsl | CTyAeHTHI MPEACTABIISIOT MICBMEHHBIH OTUeT 1o TaboparopHoit pabote. [1pu BEpHOM BBITOJTHEHUH
paboTEI U TOCTE OTPOCa MO TeMe pabOoThI BBICTABIISIOTCS OBl B COOTBETCTBHHM C PEHTHHT-TIIAHOM
KaueCTBOM OTBETB.




