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3
BBE/JIEHHE

PazButre nHGOpMaAIMOHHBIX TEXHOJIOTUN MOPOXKIAET HOBBIC anmapaTHbie U
IPOTrPaMMHBIE  apXUTEKTYypbl  WH(GOPMAIIMOHHBIX  CHCTEM. Y BEIMYCHU
IIPOU3BOJIUTEIIBHOCTH CEPBEPOB HE OTPAHMYMBAETCS POCTOM TAKTOBOM YaCTOTHI
MPOLIECCOPOB — ATO MPOILIECC MHOTOKOMITIOHEHTHBIN: OCHOBHYIO POJIb B YBEJIIMUEHUU
IPOU3BOAUTEILHOCTH MH(DOPMAITMOHHBIX CUCTEM UTPAIOT HOBBIC KOHIENTYaIbHBIE
CXEMbl B3aUMOJECHUCTBUS BbluHciauTeneld. [Ipu 3TOM YyUHTBIBAETCS XapakTep
BBIYHCIIUTENS: y3€J KIacTepa, MpoIeccop, Aapo, aOCTPaKTHBIA KJIacC 3aaqd WiId
notoka. Kaxaoe HampaBieHHE NOpPOXKAAET ULEIbIE CEMEWCTBA TEXHOJIOTUN
MOCTPOEHHUS BHICOKOTTPOU3BOAUTEIBHBIX BEIUYMCIUTEIBHBIX CUCTEM.

PazpaboTunky  WMH(DOPMAIMOHHBIX  CHCTEM  JOCTYIHBI  CIEIYIOIIHE
TE€XHOJIOTUH ISl IOCTPOEHUS MapaIENbHBIX U PACTIPEACIICHHBIX BBIYUCIUTEIBHBIX
CUCTEM:

— BBIYHUCIUTEIBHBIE CHCTEMBl C OOIIEeH MaMsIThlO; COOTBETCTBEHHO
MpOrpaMMHBIE CUCTEMbI OPUCHTUPOBAHHBIE HA pabOTy B JaHHOW MOJIENH;

— BBIYHCIUTEIBHBIE CHCTEMBI, OPUCHTHPOBAHHBIE Ha pabOTy B MOJETH
pacrpeneneHHON MaMIThIO U IPOrPaMHHBIE KOMIIOHEHTBI TAHHOW apXUTEKTYPHI;

— KJIACTEPHbIC TEXHOJIOTUU;

— BBICOKOIIPOU3BOJAUTEIBHBIE CHUCTEMBI, IPOTPAMMHBIM SIAPOM KOTOPBIX
SIBIIAIOTCS 0a3bl IaHHBIX;

— BBIYUCIUTEIHHBIC CUCTEMBI, OCHOBaHHBIE Ha TpadUUECKuX MpoIeccopax;

— TpPOrpaMMHBIE KOMIUIEKCH (YHKIMOHUPYIOIIME B MHOT033Ja4HONd U
MHOTOIIOTOYHOU CPELE.

JlaHHBIE HANpPaBJICHUS HE MCYEPIIBIBAIOT BCEX COBPEMEHHBIX IIOJIXOJ0B
MOCTPOEHUSI  BBICOKONPOU3BOJUTENBHBIX CHCTEM, HO O0pa3ylT TpYMIbl
TEXHOJIOTUYECKUX PEIICHUH, PACCMOTPEHHE KOTOPHIX W paboTa C KOTOPHIMHU
MO3BOJISIET M3YYUTh U TOJYYUTh MPAKTHUYECKUN OMBIT B cepe pr3paboTKu U

IMOCTPOCHUA BBICOKOIIPOU3BOANTCIIBHBIX UCTCM.
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JJABOPATOPHAS PABOTA 1. IPUMEHEHUE JIEJIETATOB

1. Llens u conepxxanue

[ens nabopaTopHOil pabOThI: U3YYUTH BOZMOXHOCTH IPUMEHEHUS JIEIETraToB
B s13bIke C#.

3anauu 1abopaTopHO pabOTHI:

— OCBOUTD NMPUHIHUIIBI pa0OTHI C JelieraTaMu;

— OCBOWUTH OCHOBHBIC HAMPABIICHUS PUMEHEHUS JIETICTaTOB;

— U3Y4YUTDb CITOCOOBI MCITOJIB30BaAHUS JACJICraTOB COBMCCTHO C ITIOTOKaMHM.

2. TeopeTrueckoe 00OCHOBaHUE

2.1 Ha3HaueHH€e TUIIOB AEIEraToB

Jeneratsl nmpenHa3HAYEHbl NJI CUTyallui, KOrjJa HY>KHO MepenaTb METO
JIpYyroMy MeTOJy. BBIBalOT cilydau, Korja METOJy MoTpedyercs oOpallleHue K
JIPYroMy METOJYy, HO OINPENENUTh K KaKOMY MMEHHO Ha JTare KOMIWISIUU HE
MPEICTABIIACTCS BO3MOXHBIM. JTa HHQOpMalMg AOCTyMHA TOJBKO BO BpeMs
BBITIOJTHEHHUSA, a IOTOMY JOJDKHA OBITh IepellaHa MEepBOMY METOAY B BHUJIE
napamMerpa.

[Tono6GHOE MoBeIeHe CBOMCTBEHHO B CIEAYIOIIUX CIIydasix:

1. 3amyck motokoB W 3amad. B C# cymecTByeT BO3MOXKHOCTh COOOIIUTH
KOMIWISITOPY, YTO HY>KHO 3allyCTUTh HEKOTOPYK) HOBYIO MOCJIEIOBATEIbHOCTH
UCIIOJIHEHHSI TapaJyieibHO TOW, 4TO paboTaeT B JAaHHBIA MOMeEHT. Takas
MIOCJIEIOBATEIHLHOCTD Ha3bIBaeTCs MOTOKOM (thread), a ero 3amyck ocyIiecTBIsIeTCS
¢ IOMOIIIbI0 MeTo/1a Start oyHOTO M3 0a30BbIX KitaccoB — System.Threading. Thread.
Ecmm  koMmmproTepy  cooOmraercss O  HEOOXOOUMOCTH  3alycka  HOBOU
MIOCJICIOBATEIHHOCTH UCIIOTHEHHUS, TO TAKXKEe HY>KHO COOOIINUTH, OTKYa UMEHHO €€

ClIeayeT HadaTb, T.C. BbI3OB KAKOI'O MCTOJa MJOJIKCH €€ 3allyCKaThb. I[pyrI/IMI/I
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cnoBamu, metof Thread.Start () momKeH MOMy4YUTh TapaMeTp, KOTOPbI yKa3bIBaeT
METO/I, MOJIeKAIIUN BEI30BY ITOTOKOM.

2. O060061eHHbIe OMOIMOTEYHbIE Ki1acchl. MHOTHE OMOIMOTEKHU COAEPKAT KO
JUTS BBITIOJTHEHUS Pa3HOOOPA3HbIX CTaHIAPTHHIX 3a7a4. OOBIYHO Takue OUOIHOTEKN
MOTYT OBITh CAMOJOCTATOYHBIMU — B TOM CMBICII€, YTO IIPU UX HAIIMCAHUU BbI TOUHO
3HaeTe, Kak cieayeT pemarh 3amauu. OIHAKO WHOTJA 3a7ada MOXKET BKIIIOYATh
1oJ13aJ1a4y, O KOTOPOM 3HAET TOJbKO HWHIAWBUIYAIbHBIA KIMEHTCKAM KOJI,
UCTIONIB3YIOMIMI 3Ty Oubnuorexky. Hampumep, TpeOyeTcss HamucaTh KJiacc,
IPUHUMAIOIIUN MacCHB OOBEKTOB M COPTUPYIOLIMK MX MO BO3pacTaHUio. YacThio
npolecca COPTUPOBKH JIOJKHO OBITH MOBTOPSIOLIEECS CPAaBHEHUE JBYX OOBHEKTOB
U3 MacCHBa, YTOOBI OMPEIeTNTh, KAKOH M3 HUX HY)KHO PacIoOJIOKUTh epBbiM. Eciin
HE00X0JMMO 00ECTIeUnTh KJIacCy BO3MOKHOCTh CPaBHUBATH JH00bIE 0OBEKTHI, TO OH
HE MOJXKET 3HaTh 3apaHee, KaK BBINOIHATh TaKue CpaBHEHHUA. TOJIBKO KIMEHTCKUN
KO/, HMCHOJB3YIOUIMA KIAcC, MOXKET COOOIIUTh €My, KaK CIEAyeT BBINOJIHATH
CpPaBHEHHE KOHKPETHBIX 00BEKTOB, MACCUB KOTOPHIX HEOOXOIUMO OTCOPTUPOBATb.
Knuentckuil ko1 JOMKEH MepenaTh BalleMy KIacCy MOAPOOHOCTH OTHOCHUTEIHHO
TOT0, KAKOW METOJI BBI3BATh JJIsl BHIIOJHEHHS CPAaBHEHUSI.

3. CoObiTus. ['maBHast uaes 3/1eCb COCTOUT B TOM, YTO YacTO MPUXOAUTCS
UMETH JIEJI0 C KOJIOM, KOTOPBIN TOJIKEH OBITh MPOMH(DOPMHUPOBAH O BOSHUKHOBEHUHU
Kakux-T0 coObITHil. B  mporpammupoBanuu rpadudeckoro uHTepderica
MOJIb30BaTENsI TOJHO TOA0OHBIX curyanuid. Korga coObITHE TPOUCXOMHUT,
UCTIONHSIONIAasl cpefa JOJKHA 3HAaTh, KaKOW METOJ HEOOXOAMMO BBI3BaTh. JTO
JienaeTcs nepeaayeit MeToy, 00padaThIBaOIEMy COOBITHS, TapaMeTpa-jeserara.

Kak u B cimyuae KiaccoB Ui WCIIOJIb30BAaHUA Jenerara, €ro HeoOXoauMo
3apaHee OOBABUTh. CHHTAKCHC OOBSIBICHUS JEJEraToOB BBITISIUT CIIETYIOIIUM
obpazom:

delegate <mun e6ozspama > Hmsa muna Oenecama ([napamempoi])

Hanpumep:
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delegate void MyFirstDelegate(int pParam);

B nanHoM npumepe onpeaensiercs aeiaerar, 3K3eMILISIp KOTOPOro MPUHUMAET
OJIMH MapaMeTp TUIA int ¥ BO3BpaIAET 3HaueHue Tuna void.

E1ie HecKoJIbKO MPUMEPOB OOBSBIEHUS JEJIETraToB:

delegate int Summ (int a, int v);

delegate string ConverterFromFloat (float D);
delegate int[] ToVector(int a, int b, int c);
delegate string GetAString();

Cneayer MOHMMATh, YTO TpHU OOBSBICHHUM JAelieraTa C HCIOJb30BaHHUEM
KIItoueBoro ciosa delegate gakTuuecku cO3MaeTCs CHEIUMATN3UPOBAHHBIN Kilacce.

Jleneratsl co3ar0TCs Kak KJIacchl, yHaclenoBaHHbie oT System.MulticastDelegate.

delegate string GetAString();

class Progran

: static void Main(string[] args)

: int x = 40;
// nepemennas firstStringMethod
/ /vHuumanusupyeTca sHauenuem x.ToString(),
GetAString firstStringMethod = new GetAString(x.ToString);
// npuBeaeHHHA ONEepaTop 3KBMBANEHTEH CAeaywweMmy:
// Console.WritelLine("Crpoxa pasna " + x.ToString ());
nsole.WriteLine("Crpoxa paswa " + firstStringMethod());

}

[IpumeHenne CKOOOK K SK3EMIUISIpY JejieraTa 3TO BCE PABHO YTO BBI3OB

Metoza Invoke (), To €CTh CiieayIOIIME CPOKHU BHITIOIHSIOT OJTHO U TOXKE JICUCTBHUE:

firstStringMethod ( );
firstStringMethod.Invoke ( );

UTOoOBI COKPATUTH KO/, B K&KOM MECTE, TJe TPEOYEeTCs IK3eMILIAp JIeJierara,
MOXXHO TPOCTO TepenaTh UM ajpeca. JTO Ha3bIBAETCs BHIBEJICHHWEM Jleierara
(delegate inference). Dto cpenctBo C# paboraer A0 Te€X MOp, MOKAa KOMIHISITOP
CIIOCOOEH Pa3peIInTh IK3EMITISIP JIeJieraTta B crienupuieckuii Tum. B mpenpiaymem
npumepe nepemenHas firstStringMethod tuma GetAsString wHUIIMANTU3UpYyETCS

HOBBIM dK3eMIUIIpoM Jeserata GetAsString:
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GetAString firstStringMethod = new GetAString(x.ToString);

Chenatb TO KEe camMO€ MOXHO, TPOCTO TNEepelaB IMepeMEHHOU
firstStringMethod nms meTona B mepemMeHHoi X:

GetAString firstStringMethod = x.ToString;

B 00oux ciyqasx komnuisitop C# co3maer oiuH U TOT ke koa. Komnunsarop
oOHapy>XHMBaeT, yTo TUIl Aenerata Tpedyercd firstStringMethod, mostomy coznaer
sk3eMIuIsIp Aenerata Tuna GetAString U mepenaer KOHCTPYKTOPY aJIpec METoja B
00BEKTE X.

OueBHIHO, UTO JOMHUCHIBATh KPYTJble CKOOKU MpH Mepeaade UMEHNU METO/Aa
HEI0IYCTUMO.

DK3eMIUTAp JieJierata MOXKET CChUIaTbCs Ha JII0OOW METOJl — YPOBHS
IK3EMIUISIpA WM CTaTUYECKUN — JTH000ro o0beKTa JIF0O0ro THUIA, €CIU CUTHATypa

9TOT0 MCTOAA COBIIAAACT C CHFH&TYpOﬁ JcJIcrara.

2.2 Nlenerarsl Action<T> u Func<T> 6u6mmoreku .NET Framework.

BmecTto onpeneneHus HOBOTO TUTIA AelieraTa ¢ KaKIbIM THIIOM ITapaMeTpa u
BO3BpaTa MOXHO HCIOIb30BaTh jaenerarsl Jlemeratel Action<T> u Func<T>.
O6006mennsit generat Jleneratsl Action<T> npenHa3HaveH JJIsl CCHUIKMA HA METO/I,
BO3BpAallAlOIIMA MINIIB. OJTOT KJACC Jejlerara CyIIECTBYET B Pa3JIUYHBIX
BapuaHTaX, TaK 4TO €My MOXHO MepeaBaTh 10 16 pa3HbIX THIIOB MMAPaMETPOB.

Kmacc Action 6e3 00001IeHHOTO MapameTpa MpeaHa3sHAayeH Jisg BbI30Ba
METOOB 0e3 mapameTpoB, Action<in T> — nmns BbeI30Ba MeTONAa C OJHUM
napameTpoM, Action<in TI, in T2> — nns BeI30Ba METO/A C ABYMS IMapaMeTpamu U
Action<in T, in T2, in T3, in T4, in T5, in T6, in T7, in T8> — my1s BI30Ba METO1a
C BOCEMBIO IMapaMeTpamu.

Heneratel Func<T> MoOryT WuCHOJb30BaThCs aHAIOTUYHBIM 00pa30OM.
Func<T> no3BossieT BBI3BIBATH METOJBI ¢ THUIOM Bo3BpaTa. [lomobno Action<T>,
Func<T> ompenenen B pa3HbIX BapuaHTax JJjisl niepeaadn 10 16 TUTIOB mapamMeTpoB

Y TUIA BO3BpaTa.
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Func<out Tresult> — tum generaTa 1j1s BRI30Ba METO/Ia C TUIIOM BO3BpaTa, HO
6e3 mapametpoB, Func<int TI, out TResult> — ana MmeTona ¢ OAHUM TapaMeTpoM, a
Func<in Tl, in T2, in T3, in T4, out TResult> — nns meroma ¢ 4YeThIpbMs

apaMeTpamH.

2.3 JIamO1a-BrIpakeHUs

Haunnas ¢ C# 3.0, 10CTyIeH HOBBIM CUHTAKCUC JIJI1 Ha3HAUYCHUS Pealu3aluu
KoJla JerieraraMm, Ha3bIBaeMbli JaMOma-peipakeHussMu  (lambda expression).
JIsmMOma-BeIpaKeHUST MOTYT HCIOJIB30BAaThCsl BE3/E, TJ€ €CTh MapaMeTp THUIIa
nenerata. Hipke mnokazaH mpeAblIyIlIUid OpPUMEP, B KOTOPOM TNPUMEHSIIUCH

AHOHUMHBIC METOABI, aﬂaHTHpOBaHHBIﬁ JJIA UCIIOJIBb30BaHUA JISIM6I[a-BBIpa)KeHI/I$I.

static void Main(string[] args)

string mid = ", cpegHas vacTb,”;

Func<string, string> lambda = param =>

r

1

param += mid;

param += " a 3710 gobasneHo x cTpoke.”;

return param;

};

Console.WritelLine(lambda ("Hauano cTtpoxu™)) ;

[Tpu ucnonb30BaHUM JISIMO/1a-BRIPAKEHHUM CYIIECTBYET HECKOIBKO CIIOCOOOB
onpeeneHus napameTpoB. Eciu mapameTp OoAWH, TO JIOCTATOYHO €ro uMeHu. B
CIeIyIoIIeM JISIMO1a-BhIpaXKEHUN UCTIONIB3YETCs apaMeTp o uMeHH s. [Tockonbky
THUII JieJieraTa OmpeeNsieT mapaMerp string, TO S UMeeT Tull string. Peanmmzarus
BbI3bIBaeT MeTO 1 String.Format () 117151 BO3BpaTa CTPOKH, KOTOpPasi B KOHEYHOM UTOTE
BBIBOJIUTCS. HA KOHCOJIb MIPU BBI30OBE JieJieraTa — U3MEHEHUE PEerucTpa TEKCTOBOM

ctpoku « TEST»:

static void Main(string[] args)
{
1c<string, string> oneParam = s
=> String.Format("wsmenenue peructpa {@}",
s.ToUpper());
Console.WriteLine(oneParam("test"));
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Ecnmmu pemerat mcmonb3yeT Oojiee OJHOTO IMapamMeTpa, MMEHa MmapaMeTpoB
MOXHO KOMOWHHPOBaTh BHYTPpH CKOOOK. Humke mpencraBieHbl mapaMeTpsl X U Y
tumna double, onpenenennsie aenerarom Func<double, double, double>:

static void Main(string[] args)

i Func<double, double, double> twoParams = (x, y) => x * y;

Console.Writeline(twoParams(1@, 2));

}
I[JUI y,Z[06CTBa K UMCHaM IICPCMCHHBIX BHYTPU CKOOOK MOKHO ,Z[O63.BJ'I§ITI>

THUIIBI TIApaMETPOB:

static void Main(string[] args)

{
Func<double, double, double> twoParamsWithTypes =
(double x, double y) => x * y;
Console.WriteLine(twoParamsWithTypes(1@e@, 2));

}

Ecnmu naMmOpa-BeIpaskeHHE COCTOUT M3 €IWHCTBEHHOTO OmepaTopa, OJIOoK
MeTo/1a ¢ GUTYPHBIMHU CKOOKaMU U oniepaTopom return He Tpedyrotes. Komnumnstop

,Z[O6&BJI$I€T return HEABHBIM 06p330MZ

Func<double, double> square =
W Wy X

MosxHo n00aBUTH (UTYpHBIE CKOOKH, Omeparop return U TOYKY C 3arsITOM.

[IpocTo OOBIYHO JIerYe YuTaTh KOJ 0€3 HUX:

Func<double, double> square =
X =>

{
};

Ho ecau HY>XXHO BKJIIHOYUTH B PCAJIMU3AIHUIO JISIM6,ZIa-BI>Ipa)KCHI/ISI HCCKOJIBKO

return x * x;

omnepaTopoB, TO GUTYPHBIE CKOOKHU U oniepaTop return o0s3aTeIbHBbI:
static void Main(string[] args)
{

string mid = "Havano cTpoku™;

Func<string, string> lambda = param =>

param += mid;
param += " a sto pobasneHo kx cTpoke.";
return param;

};
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3. MeTonuka v MOPS0K BBITIOTHEHUS PAaOOTHI

1. Coznaiite npunoxenne C# B cpene MS Visual Studio.
2. B cOOTBEeTCTBHM C BapHaHTOM HMHIMBHIYaJTbHOTO 3alaHHs peau3yiTe
NI0JIb30BATEIBCKUI THIT JejeraTta TpeOyeMOoW CHTHATYpbl W BBINIOJHHTE C €ro

MCIIOJIb30BaHUEM BBI30B HECKOJIBKUX METOO0B (C KOPPEKTHON CUTHATYPOM).

NunuBuayansHOE 3aJaHKE.

Bapuant Jlenerar (curHarypa)

1 Action<Func<float>, bool, List<float>>

2 Func<Action<char>, bool, double, double>
3 Action<Func<double>, double, double>

4 Func<Action<float>, int, float, bool>

5 Action<Func<bool, int>, char, string>

6 Func<Action<int>, bool, char, string>

7 Action<Func<bool>, double, double>

8 Func<Action<T>, float, float> : T object

9 Action<Func<int>, char, char>

10 Func<Action<int, int>, bool>

11 Action<Func<int>, char>

12 Func<Action<bool>, float, float>

13 Action<Func<char>, int, bool>

14 Func<Action<List<int>>, bool>

15 Action<Func<int>, List<float>>

16 Func<Action<string>, int, int>

17 Action<Func<int, int>, List<string>>

18 Func<Action<string, int>, int, int>

19 Action<Func<bool>, string, int>
20 Func<Action<int>, int, int>
21 Action<Func<double, double, double>, double>
22 Func<Action<int, int>, string>

23 Action<Func<char, int>, List<string>>

24 Func<Action<IEnumerable<T>>, int>: T object

25 Action<Func<int, int, int>, string>
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4. Bonpocsl 11 321U ThI paOOTHI

1. Yro Takoe tun nmenerara? Kakoil aHamor Twma aeserara CylmiecTBYeT B
C++?

2. OnummTe OCHOBHBIC HAIIPABJICHUS UCIIOJIb30BaHUS JCNIEraToB.

3. Kakume w™exanu3mbl TexHoiorun Windows Forms peanuszoBaHbl C
WCIIOJIb30BAaHUEM JICJIETAaTOB?

4. Jlns yero mpemnasHaueH tum Action<T>? Uem oH oTinuvaercs OT
Func<T>?

5. YeMm noab30BaTEIbCKUAC JACJICTaThl OTIIMYArOTCA OT OMOJIMOTCYHBIX ?
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JIABOPATOPHAA PABOTA 2. TIPUMEHEHUE ACMHXPOHHbBIX
JNEJIET'ATOB JJIA PEAJIM3ALIUNY MHOI'OIIOTOYHOCTHU

1. Llenp u conepxxanue

[lens nabGopaTtopHOil pPaOOTHI: HAYUYUTHCS MCIOJIB30BAThH JEJIEraThl IS
OpraHu3alMi MHOTOTIOTOYHOTO MPUIIOKEHUS.

3agaun 1a00paTOpHON PabOTHI:

— HAYYUTHCA OOBSIBIATh, HWHHUIIMAIM3UPOBATH M 3ayCKaTh TIOTOKH C
UCTIOJb30BAaHUEM TTOJTH30BATEIIbCKHX JICTIECTaTOB;

— HAy4YHTHCS 3allyCKaTh IOTOKH C HCIOJIb30BAHHEM OHMOIMOTEUHBIX
neneratoB Action<T> u Func<T>;

— Hay4UThCS 3aIyCKaTh MapajuleIbHbIe TIOTOKH ¢ UCTIOJIh30BaHUEM JIsIMO1a-

BBIPaKCHUU.

2. Teoperndeckoe 00OCHOBaHUE

Haubonee nmpoctbiM crioco6oMm 715t CO3AaHus IOTOKA SIBJISIETCS OINpeiesieHre
Jienierata U ero BBI30B acMHXpPOHHBIM oOpa3om. Kmacc Delegate momnepxkuBaer u
BO3MO>KHOCTb ACHHXPOHHOI'O BBI30Ba METOJOB. Jlnsi pemieHus mnocTaBiIeHHOU
3amaum knacc Delegate co3gaeT oTAeNbHbBINA MOTOK.

Y1oObI MOCMOTPETH B IEHCTBUU HAa ACUHXPOHHBIE BO3MOXKHOCTHU JI€JIETaTOB,
CHaydaja Hy>KHO CO3/1aTh METO]I, BBIIIOJHEHHE KOTOPOTO 3aHMMAET OIpe/IeIeHHOEe
Bpemsi. Hanpumep, Huxe nokaszan meron TakesAWhile (), koToperil Gmaronaps
Bb130BYy Thread.Sleep( ) BBITIOJNIHSIETCSI MUHUMYM CTOJIBKO BPEMEHH, CKOJIBKO B

MUINCCKYHAAX 3aaHO BO BTOPOM apryMCHTC.
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static int TakesAWhile(int data, int ms)
{
nsole.WritelLine("TakesAWhile sanywen™);
Thread.Sleep(ms);
nsole.Writeline("TakesAWhile sasepuwen™);

return ++data;

}

YroObl 00ecIeuyuTh BBI30B 3TOr0 METOJAa W3 Jiejerara, MOHAZ00UTCS
OTIpEAICTUTH THII JIeJIeraTa ¢ TEM JIe CaMbIM MTapaMeTPOM U BO3BPAIla€MbIM THUIIOM:

public delegate int TakesAWhileDelegate(int data, int ms);

Tenepb MOXHO MPUMEHATH PA3IUYHBIC TIPUEMBI JJII ACHHXPOHHOTO BhI30Ba
JTAHHOTO JIeJieraTa U Bo3BpaTa pe3yabTaToB.

OaHrM W3 TakuX MPHEMOB SIBISIETCS ONPOC WU MPOBEpPKA, 3aBEPIINI JIH
neneratr cBoro paboty. Cosnmanubni kimacc delegate mnpemoctaBisieT MeTon
Beginlnvoke (), B KOTOpOM MOTYT TiepelaBaTbCsi BXOJHBIE IMapaMETPHI,
ompeielICHHbIE BMECTE ¢ TUIOM Jesnerata. Meroa Beginlnvoke () Bcerna umeeT asa
JOTIOTHUTENBHBIX mapamerpa Tuma AsyncCallback u object, koropeie OyayT
paccMaTpuBaThes no3xe. Ceiyac riaBHbIA HHTEPEC MPEAICTABIISIET BO3BPAIIAEMbIii
tun merona — [AsyncResult. C momompio IAsyncResult mMoxxHO u3BIEKaThH
uH(OPMAIUIO O JIeJieraTe W IMPOBEPSITh, 3aBEPIIUI JU OH CBOIO padOTy, UTO U
JNEMOHCTpUpPYETCs B mpuMepe ¢ npuMenenueM coiictBa [sCompleted. Llukn while
MIPOJIOJDKAET BBITIONHATHCS B TJIABHOM TIOTOKE MPOTPAMMBI IO TE€X IOp, TOKa

Jiesierat He 3aBepIuT padoTy.
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static void Main(string[] args)

/ CHHXpOHHBIA BHSOB METOAA
'/ TakesAWhileA, 3000);

/ BCHHXPOHMHA BH3OB METORA C NPUMEHEHWUEM AeneraTta

:Delegate dl = TakesAwhile;

AsyncResult ar = dl.BeginInvoke(1l, 3000, null, null);
while (!ar.IsCompleted)

// BEnonHexue ewe <a<rx-uu6;nb Cnepauwi B rnasHoM nNoTokKe
1sole.Write(".");
‘ead.Sleep(50);

}

int result = dl.EndInvoke(ar);

/ BuiBOA pes3ynbTaTa
le.WriteLine("result: {@}", result);

}

[Tocne 3amycka 3TOrO MPUIIOKEHUS MOKHO YBUJAETH, YTO TJIABHBIM IOTOK U
IOTOK JIeJIeraTa BBIIOJIHAIOTCA MMapaJljIesIbHO, a TOCIIE 3aBEpIIEHUS pabOThI IOTOKA
Jiesierara rjaBHbIM ITOTOK MPEKpallaeT IpPOXOX MO LUKIY. ECiau IIaBHBIA IOTOK
3aBeplUIaeT BBINIOJHEHUE, HE JOKUIAsCh 3aBepllieHus padoThl jenerara, MOTOK
Jiernerara OCTaHaBIUBACTCS.

B nmanHOM paszaene METOIMYECKUX YKa3aHUM PAacCMOTPEH CaMbld MPOCTOM
METOJ 3aIlyCKa METOJa B OTAEJIBHOM IIOTOKE — C UCIIOJIb30BAHUEM ACUHXPOHHOI'O
nenerara. PaccMoTpeH TakkKe MEXaHU3M IIepeladyd [apaMeTpoB B IIOTOK,
BBINIOJIHAEMbIN MapajuieNIbHO (ACHHXPOHHO); BO3BpaT pe3yjbTaTa U3 aCHHXPOHHO
BbINOJIHsIEMOro MeTtojna. HeobxonuMo o0paTuTh BHUMaHHE Ha pealu3aLUio

MCXaHN3Ma OKHUJaHHWA 3aBCPIICHUSA pa6OTBI ACMHXPOHHOI'O MCTO/IA.

3. MeTonuka 1 MOPSAJOK BBITOJHEHHUS PabOThI

1. Coznatite npunoxkenue Ha s3pike C# B MS Visual Studio.
2. B COOTBeTCTBMM ¢ WHIWBHAyaJIbHBIM BapHaHTOM pa3paboTaiiTe
TpeOyeMbIlii TUIl Jeierarta (TOJIb30BAaTEIbCKUN, OWOIMOTCYHBIM WM JIIMOda-

BBIpAXKEHUE).
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Peanuzyiite

ACUHXPOHHOE

15

BBIITOJIHCHUC

METOda

Ha OCHOBC

pa3pa60TaHH0ro Acjicrata ¢ BO3MOKXHOCTBIO MOHHUTOPHUHI'A ITPOLCCCA BBIIIOJIHCHU A,

nepeaavyu mapamMeTpoB B METO/] U MOJIyUEHHUsI pe3yJibTaTa padoThl METO/IA.

NunuBuayanpHOE 3aaHKE.

Bapuant

Tun nexerara

Pemraemast 3agaua (pe3ynbTaT METO/1A)

Bxondrie
napameTpbl

IOJIL30BaTEILCKUN

MeTto BO3BpalaeT CyMMy 3JIEMEHTOB
MaTPHUIIBI ETBIX CIyYalHBIX YHCET

JBa mapamertpa:
pasMep MaTpHUIIbI

OnOIMOTEUHBIN

MeTton BO3BpAIllaeT pa3HuUIly
MAaKCHUMAJIBHOI'O nu MHHHUMAJIBHOT' O
3JIEMEHTOB MATPHUIIBI IEJIBIX CITyYalHbIX
YHCell

JBa mapamertpa:
pa3sMep MaTpHIbI

TIMO1a-BBIPAKCHHE

Meton BO3BpaIIAET JIOTHYECKOE
3HAQ4YCHHUE, YKa3bIBAIOLIEE CYLIECTBYET
JM 3aJaHHOE YMCIO B MACCHBE ILIEJIBIX
CIIy4alHBIX YUCEI

JIBa mapamertpa:
pasMmep MaccuBa
u HUCKOMBIH
3JE€MEHT

MOJIb30BATEILCKUM

Merton BO3BpallaeT MaTpuILy
ciydaifHbIX OuTOBBIX 3HaYeHud (0 wim
1), bopMupyemyro ciryqaifHpIM 00pa3omM

JIBa mapamerpa:
pasMep MaTpULbl

OuOIMOTEUHBIN

Merton BO3BpaIlaeT CTPOKY
MaKCUMaJbHOW JJIMHBI Ha OCHOBE
NepeJaHHOI0 MacCUBa CTPOK

Omun mapamerp:
MacCHB (mm
CIIMCOK) CTPOK

J'IHM6,Z[8.—BLIpa)KeHI/Ie

Meton BO3Bpalia€T IMOAMHOXKCCTBO
3JICMCHTOB MaCCHBa cnyl{aﬁme YHUCCII,
KOTOPBIC ACIIATCA HA 3

OpuH napamerp:
pasmep
HCXO/IHOTO
MaccHBa

MOJIb30BATEILCKUM

Merton BO3BpallaeT YHUCIIO —
KOJIMYECTBO JJIEMEHTOB
IOPUCYTCTBYIOIMX B 00OMX MaccuBax
CIIy4YalHbIX YUCEI.

JIBa mapamertpa:
pa3Mepsl
MacCUBOB

OnOIMOTEUHBIN

Meron BO3Bpalaer cpenHee
apu(MEeTHUECKOE 3JIEMEHTOB MaTpPHILIbI
CIIy4YalHBIX YUCEIL.

JIBa mapamerpa:
paszMep MaTpUIbl

TIMO1a-BBIPAKCHHE

Meron BO3BpallaeT pe3yibTaT
mudpoBaHus CTPOKHU: KK IbIN
UCXOAHBIA CHUMBOJ CTPOKU 3aMEHSIETCS
mupOBaHHBIM CHUMBOJIOM, KOJ
KOTOPOTO Ha n OOJIbIIIE KOJa HCXOTHOTO
CHUMBOJIA.

JBa mapamertpa:
HCXOJIHAS
CTpOKa,
cABura n

YHUCIIO

10

MOJIL30BaTEILCKUN

MeTo BO3BpaliaeT CTaTHCTUKY JUIS
CTPOKHU: CHIHCOK Tap (CHMBOJ CTpPOKH,
KOJIMYECTBO BXOXKICHHIN)

OnuH mapamertp:
aHanu3upyemas
CTpOKa
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11

OnOIMOTEYHBIN

Meron BO3BpaIiaeTr
MakCHMAaJILHOTO U
9JIEMEHTOB MaTpPHUIIbI.

pasHHIly
MUHUMAaJIbHOTO

JIBa mapamertpa:
pasMep MaTpULbI

12

TIMOJT1a-BBIPAKEHHE

Meton BO3BpallaeT MOJMHOKECTBO
AJIEMEHTOB MacCHBa CIy4YailHBIX YHUCEIl,
KOTOpLIG ABIAIOTCA YCTHBIMHA

OpuH mapamerp:
pasmep
HCXOHOTO
MaccHBa

13

OJIL30BaTEILCKUN

Meron BO3BPAILAET KOJIMYECTBO
HEYETHBIX DJJEMEHTOB B  MAaTpHIC
CIIy4YalHBIX YUCET

JIBa mapamertpa:
pa3Mep MaTpuULbl

14

OnOIMOTEYHBIN

MeTon  BO3BpaliaeT MOJMHOMXECTBO
AJIEMEHTOB MAacCHBA CIyYailHBIX YHUCEIL,
KOTOPBIC OTJMYAIOTCS OT 3aJaHHOTO
yucia He OoJjiee yeM Ha 4.

J/IBa mapamertpa:
pasMep MaccuBa,
3HAYEHOE YHCIIO

15

TIMO/1a-BhIpaXKCHHE

Meron BO3BpAILaeT JIOTUYECKOE
3HAYCHHUE, YKA3bIBAIOIIEE CYLIECTBYET
JIn SaIIaHHHﬁ CHUMBOIJI B CTPOKE

JIBa mapamerpa:
CTpOKa "
HUCKOMBIN
CHUMBOJI

16

OJIL30BAaTEILCKUN

Meron BO3Bpamaer JBa 4ucia  —
MaKCHUMaJIbHBIE DJIEMEHTHI MAacCHBOB
CIIy4YalHbIX YUCEIL.

JIBa mapamerpa:
pa3Mepsl
MacCHBOB

17

OnOIMOTEUHBIN

MeTton BO3BpaIllaeT
MIPOU3BEACHUE JIBYX
BEKTOPOB.

CKaJsipHOE
CIIy4alHBIX

OnuH mapamertp:
pa3mep BEKTOpPOB

18

TSIMO/1a-BhIpaXKCHHE

Meron  BO3Bpam@aer CyMMy
MaTpUIL CTy4alHBIX YUCEI

JIBYX

JlBa mapamerpa:
pasMep MaTpuiy

19

OJIL30BaTEILCKUN

Meron BO3BPAILAET KOJIMYECTBO
BXOXJIEHUHM 3a/laHHOrO 3JIEMEHTa B
MaTpule BEIICCTBCHHBIX YN CECII

JBa mapamertpa:
Marpuia u
LIEJIEBOM
3JEMEHT

20

OuOIMOTEUHBIN

Meton BO3BpalIaeT MOJMHOKECTBO
9JIEMEHTOB MacCHBa CIy4YailHBIX YHUCEIl,
KOTOpBIE Aenarcs Ha 6

Onun mapameTp:
pasmep
HCXOJIHOTO
MaccuBa

21

TIMO/T1a-BBIPAKEHUE

Meron BO3BpallacT pe3ynbTaT
CIIOKEHHs JIByX CIy4YailHBIX BEKTOPOB
OEJIBIX YUCEI

Onun mapamerp:
pa3Mep BEeKTOPOB

22

OJIL30BaTEILCKUN

Meton BO3BpaIlaeT
BXOXXIIEHUH 3aJaHHOIO
CTPOKE

KOJIMYCCTBO
CHMBOJIa B

JIBa mapamerpa:
CTpOKa "
LIEJIEBOM CUMBOJI

23

OnOIMOTEUHBIN

Meton  BO3Bpamiaer
YCTHBIX JJICMCHTOB
CIYYaHBIX YHCEI

MOJIMHOXKECTBO
MAaTPHUILIbI

JBa mapamertpa:
pa3sMep MaTpHIbI

24

TSIMO/1a-BhIpaXKCHHE

Meron BO3BpAILACT CTaTUCTUKY
MaccHBa CIIy4aiHBIX LEJNbIX YHCEIN:
COMCOK  map  (YMCIO  MAaccuBa,
KOJIMYECTBO BXOXKICHHIN)

OpuH napamerp:
pa3mep MaccuBa
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25 [I0JIB30BATEIbCKHUI Meron BO3BpAIllacT jgorudeckoe | JIBa mapamerpa:
3HAYCHHE, YKa3bIBAIOIIECE CYIIECTBYET | MaTpHIA u
JI¥ 3a/IaHHBIIA 3JIEMEHT B MATPHIIE YUCET | HCKOMBIi
double DJIEMEHT

4. Boripocsl 1181 3a1TUTHI paOOTHI

1. [Tosicaute HazHauenue tumna [AsyncResult.

2. Ins gero ucnonszyercs meron Thread.Sleep( )?

3. TlosicHute MexaHHM3M BO3BpaTa 3HAYEHUS W3 METOJla ACHHXPOHHOTO
Jesnerara.

4. Kak mpousBecTy BO3BpaT 00Jiee OAHOr0 3HAUCHHS U3 MeToAa?

5. Kakas pasHumia cymecTByeT Mexay OHOIMOTEYHBIMHU JejieraTamu,
MOJIb30BATEILCKUMU THUIIAMU JIEJIETaTOB U JAMOa-BeIpaXeHUsIMU? SIBIAIOTCS Jn
OTU JeJIeTaTbl B3aMMO3aMEHSEMBIMH IIPU PEATU3ALMU ACUHXPOHHOTO BBI30BA

METOI0B?
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JIABOPATOPHAA PABOTA 3. OXKUJAHME 3ABEPIIEHUA
ACHUHXPOHHOI'O METOJIA C CIIOJIb30BAHUEM TAUM-AVTA

1. Llenp u conepxxkanue

[lenb maGopaTopHOM pabOThI: HAYYUTHCS UCIIOJIH30BATh MEXAHU3M OKUJIaHUS
3aBepIIeHUs pabOThl ACHHXPOHHOTO METOIa C UCToIb30BanueM tuma [AsyncResult
Y TauM-ayTa.

3agaun 1ab0paTOPHON PadOTHI:

— HAY4YUTHCA UCTIOIB30BATh MEXaHU3M TalilM-ayTOB;

— HAYYUTHCS BBIBOJUTH MH(OPMAIMIO O XOJE BBITOJTHCHUS aCHHXPOHHOTO
METO/1a;

— HAYYUTBCA OTCIICKUBATD BBITIOJIHCHUC ACUHXPOHHOI'O MCTOI4.

2. TeopeTrueckoe 000CHOBaHUE

Hpyroit cnoco® oXumaHus pe3yjbTaTa OT aCHHXPOHHOIO Jiejierara
npeaycMaTpuBaeT NMpUMEHEHHe JeckpunTopa oxuaanus (wait handle), koTopslii
accoruupyetcs ¢ [AsyncResult.

[Tony4uTh AOCTYI K 3TOMY JECKPUIITOPY OKHIAHHS MOKHO Y€pe3 CBOWCTBO
AsyncWaitHandle. DT1o cBoiicTBo Bo3BpamiaeT o0bekT Tuna WaitHandle, ¢
MOMOIIBI0 KOTOPOTO MOKHO OpPraHU30BaTh OXHUAAHHUE 3aBEpIICHUS pPabOTHI
notokoMm gnenerata. Metonq WaitOne () mnpuHUMaeT B KadecTBE IMEPBOTO
HEoO0s3aTeIbHOT0 MapaMeTpa 3HAUYCHHE TailM-ayTa, B KOTOPOM MOXKHO yKa3aTh
MaKCHUMaJIbHBIN MEpUOo] BpeMEHU OXujaHusi. B paccmatpuBaeMom 311ech mpuMepe
3TOT mepuof coctapisier 50 MUILTUCEKYH. B cilyyae BO3HMKHOBEHUs TaiiM-ayTa
metonq WaitOne () Bo3Bpamaer 3HaueHue false, m mpoxon mo wukiay while
npojoipkaercs. Ecim Bo BpeMsi OXuJaHUS 10 TaiiM-ayTa A€o0 HE JOXOJHHUT,

OCYLIECTBJISIETCS BBIXO/1 M3 IMKJIA While ¢ momoiibto break u nonydeHnue pe3yapraTa
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metogoMm EndInvoke (). B monb3oBarensckom uHTEpdeiice pe3ynbTaT BBITISINAT
OPUMEPHO TaK >Ke, KaKk B MPEIbIIylIeM MpUMepe, OTIMYAETCS JIUIIb CIOCO0

pcain3an OKUAAHN.

static void Main(string[] args)
{
Delegate dl = TakesAwWhile;
IAsyncRe t ar = dl.BeginInvoke(l, 3@0@, null, null);
while (true)
{
1sole.Write (" . ) ;
if (ar.AsyncWaitHandle.WaitOne(50, false))

{

Console.WriteLine("Moxne w3Bneus pesynbTaTt ceivac”);
break;

}

int result = dl.EndInvoke(ar);

ouMBOL pe3ynbTaTa
sole.WriteLine("result: {@}", result);

3. Metoauka 1 opsiIOK BBITIOJIHEHUSI paOOThI

1. Cosznatite koHCcoJIbHOE puiioxkeHne C# B Visual Studio.

2. Peanuzyiite npuiiokeHUE ¢ UCIIOJIb30BAaHUEM TaliM-ayTa (MOAUULUPYITE
IPUIIOKCHHE, MOJYICHHOE B X0/1€ BBIMOJHEHHMS JIabopaTOpHOM paboThr No2).

3. PeanuzyiiTe MexaHu3M BbIBOJIa HH(GOPMAIIUA B KOHCOJIb O XOJI¢ PEIICHHS

3a/1a4d aCHHXPOHHBIM METOIOM.
4. Bornpochl Jj1s1 3aIIUTHI paOOTHI

1. Jnst gero npumensiercs tum [Asyncresult?
2. Kak peann3oBaTh OKUJIAaHWE 3aBEPILCHUS BBIMOJIHEHUS ACHHXPOHHOIO
METOJa C UCIIOJIb30BAHUEM TaliM-ayTa?

3. IlosicauTe Ha3HaueHue Metoaa WaitOne( ).
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JIABOPATOPHAA PABOTA 4. UCITOJIb3OBAHUE OGPATHBIX
ACHMHXPOHHBIX BbI3OBOB

1. Llenp u conepxkanue

[lens maGopaTopHO pabOTHI: HAYYUTHCA HUCIOIL30BaTh OOpaTHBIC
ACUHXPOHHBIC BBI3OBBI JUISI OpraHU3allMM OXKUJAHUS 3aBEPIICHUS BBITOJTHEHUS
ACHHXPOHHOTO METO/IA.

3agaun 1a00paTOPHON PadOTHI:

— U3YYHUTh BO3MOKHOCTH IIPUMEHEHUS 00paTHBIX aCHHXPOHHBIX BBI30BOB JIJIS
napaJyieIbHBIX TTIOTOKOB;

— U3YYUTh BO3MOXXHOCTH AaCHHXPOHHOTO OOpaTHOTO BBI30BA IIPH
WCTIOJTb30BAaHUY THIIA JICNIerara;

— W3YYUTh BO3MOXXHOCTH AaCHHXPOHHOTO OOpaTHOTO BBI30BA TIPH

HCIIOJIb30BaAHHNH J'IﬂM6I[a-BI>Ipa)K€HH$I.

2. Teoperuueckoe 000OCHOBaHUE

Eme oqun crnoco0 s oXuaaHus pe3yabTaToB OT Jelierara 3akiioyaeTcs B
NPUMEHEHUU TaK Ha3blBAEMOI'0 ACMHXPOHHOTO OOpaTHOTO BbI30Ba (asynchronous
callback). C momompio Tperbero mnapamerpa B Metone Beginlnvoke moxxHO
nepenaTh METOM, YAOBIETBOpsioluii TpeboBanusaMm nenerata AsyncCallback.
Henerat AsyncCallback tpebGyer ompenensts mnapamerp IAsnycResult u
BO3BpamaeMbiii tun void. B paccmaTpuBaeMoM 3/€ch NPHUMEPE TPEThEMY
napameTpy HaszHawdaetcs azapec Meroma TakesAWhileCompleted, koTopsiit
yaoBieTBopsieT TpeboBanusam aenerara AsyncCallback. B mocnennem mapamerpe
meToay Beginlnvoke MoxHO mepeaatb 00bEKT, K KOTOpOMY OyAET MPOU3BOAUTHCS

JIOCTYII U3 METOAa 0OOpaTHOTO BHI30BA. 371€Ch YA00HO MEPEIaTh IK3EMILIAP CaMOT0O
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Agcjacrara, Tak 4To MCTOJ O6paTHOFO BbI3OBa CMOXKCT HCIIOJIB30BaTh €10 AJIA

IIOJIy4YE€HUS PE3yJIbTaTa ACHHXPOHHOIO METO/IA.

static void Main(string[] args)

{
T hilel = dl = TakesAWhile;
dl Begannvoke(l 3666 TakesAwhileCompleted, dl) ;
for (int i = @; i < 100; i++)
{
nsole.Write(".");
=ad.Sleep(50@);
I}
}
static void TakesAWhileCompleted(IAsyncResult ar)
{
if (ar == null) throw new ArgumentNullException("ar");
TakesAlWhileDel = dl = ar.AsyncState as TakesAWhileDelegate;
'/ HesepHwit Tun obwvexTa
ace.Assert (dl != null, "Invalid object type”);
int result = dl.EndInvoke(ar);
// susop pesynbTaTa
Console.WriteLine("result: {@}", result);
}

[To 3aBepmienun pabotel generara TakesAWhileDelegate cpasy xe
BbI3piBaeTcs Meto TakesAWhileCompleted (). Oxupate pe3ynbTaToB BHYTpPU
IJIABHOTO TIOTOKA HET HUKaKOM HEe0OX0IMMOCTH. 3aBepiluaTh II1aBHbIA MOTOK MEpes
3aBEepIICHHEM pPabOTHl MOTOKOB JEJEraTOB MOXET OBITh HE0Os3aTeNbHO, €CIU
TOJIBKO OCTaHOBKAa pPabOTHI MOTOKOB JIEJETaTOB MPU 3aBEPUICHUH BBITOJIHEHUS
IJIABHOT'O MOTOKA HE MPEJICTABISAET MPOOJIEMBI.

Meton TakesAWhileCompleted () onpenensiercss ¢ TUaMu apaMeTpoB U
BO3Bpara, KoTtopele ykazansl B naenerate AsyncCallback. ITocnennuii mapamerp,
nepenaBaembeiii B Beginlnvoke (), MoxkeT OBITH TPOYMTaH C IOMOIIBIO
ar.AsyncState, a pe3ynpraT mosydeH Bbi3oBOM B TakesAWhileDelegate merona
Endlnvoke.

Bwmecto Toro 4To0b! OnpeAenATh OTACTBHBIA METO/ U TIepeaBaTh €ro METOLy

Beginlnvoke (), MOXXHO BOCIOJIb30BaThCs JsMOja-BeipaxkeHueM. [lapametp ar
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umeeT tun [AsyncResult. B Takoil peanuzanun HeT HEOOXOAMMOCTH IPUCBAUBATH
3HaUYCHUE TocheaHeMy mapameTpy metona Beginlnvoke (), moTomy dro nsmOpa-
BBIPAKEHHUE MOXKET HANPSIMYIO MOJIy4yaTh JOCTYI K nepeMeHHon d1, Haxonsmencs
3a MpefenaMu KOHTEKcTa JaHHoro Meroga. Ho Onok peanusanuu ssimOna-
BBIPAJKEHUSI BCE PABHO JOJDKEH BBI3BIBATHCS U3 ITOTOKA JIEJIEraTa, 4YTo MOXKET U He

OBITh OYEBHUIHBIM MPU OMPEACICHUN METO/Ia TTOJOOHBIM 00pa3oM:

static void Main(string[] args)
r

1
akesAlWhileDelegate dl = TakesAWhile;
dl.BeginInvoke (1, 3000, ar =>

{

int result = dl.EndInvoke(ar);
// BuBOA pesynbTaTa

onsole.WriteLine("result: {@}", result);

for (int 1 = 0; i < 100; i++)

{
nsole.Write(".");
Thread.Sleep(50);

}

Mopenbs mporpaMMHUpPOBAaHMS U TPHUEMbI, OMHMCAHHBIC JII ACHHXPOHHBIX
JIEJIeTaTOB — OMPOC, ACCKPUNTOPHI OKUIAHNS M ACHHXPOHHBIE BBI30BBI = IOCTYITHBI
HE TOJBKO JUIsl JIeJIEraToB. OJTa € MOJENIb MPOrpaMMUPOBAHUS, KOTOpas
Ha3bIBaeTCs 11a0JJOHOM aCMHXPOHHOTO BbI30Ba (asynchronous pattern), BctpedaeTcst
B pazHooOpa3ueix mectax .NET Framework. Hampumep, ¢ momomipio metona
BeginGetResponse () kmacca HttpWebRequest MOXXHO aCMHXPOHHO OTIPaBIIATH
HTTP-3anmpocet, a ¢ mnomompio wmetona BeginExecuteReader () kiacca
SqlCommand — 3ampocs! k 6a3e nanHbiX. [lapaMeTpsl MOX0XKHK HA T€, YTO MOMKHO

nepeaaBath B Merozie Beginlnvoke () menerara, a MexaHu3Mbl, IPUMEHSIEMBbIE IS

MOJIYYEHHUSI pe3yJIbTaTOB, BBITIIAIAT TOYHO TaK XKe.
3. Metoauka 1 mopsiIOK BBITIOJIHEHUSI pa0OThI

1. Coznatite koHcosibHOE puiiokenne C# B MS Visual Studio.
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2. Peam3yiite peuieHuMe 3aJadd B COOTBETCTBUM C WHAUBHAYAIbHBIM

BAPUAHTOM C MCIIOJb30BAHMEM aCMHXPOHHOIO BbI30Ba Meroja. [Ipu peanuzanuu

MOJIy4eHHUsI pe3yJibTara paboThl ACHHXPOHHOTO METOJa MCIOJIb3YHTE MEXaHU3M

O6paTHOFO ACMHXPOHHOT'O BbBI3OBA.

3. O6paTI/ITC BHHMMAHHC, YTO 06paTHBIﬁ BBI3OB MOZKHO BBIIIOJHUTH KaK C

HCIIOJB30BaHUCM THIIA ACJICraTa, TaK U C UCIIOJIBb30BaHHUECM JISIM6I[a—BBIpa)KCHI/I$I. B

3aIaHUW WHJIUBUIYAJIbHOTO BapHaHTa yKa3aHO, Kakoil croco® oOpaTHOTro BHI30BA

CJICOYCT UCITIOJIb30BATh.

NunuBuayansHOE 3aJaHUE.

Bapuant

Tun nexerara

Pemaemas 3agada
(pe3ynbTar MeTo/1a)

Bxonnrie
napameTpbl

Meron
oOpaTHOTO
BBI30Ba

OnOIMOTEYHBIN

Meron BO3BpAILacT
MOJMHOECTBO  AJIEMEHTOB
MaccuBa CIy4alHBIX YHCEN,
KOTOpBIE JenaTcs Ha 6

Onun
napamerp:
pasmep
HCXOIHOTO
MaccuBa

IsIMO1a-
BBIpKEHUE

JIIMOma-
BBIpa)KCHUE

Meron BO3BpaIaeT
pe3yabpTaT CIOXEHUS JBYX
CJ'Iy‘-IElfIHLIX BCKTOPOB LCJIBIX
qyucen

Omnu
napameTp:
pasmep
BEKTOPOB

Jciaerar

IOJIL30BaTEILCKUN

Meton BO3BpallaeT
KOJIHMYECTBO BXOXKJICHUI
3aJaHHOTO CUMBOJIa B CTPOKE

JlBa
rapamMmeTpa:
CTpOKa

1 (S (:10) 4
CHMBOJI

JIsIMO1a-
BBIpKEHUE

OnOIMOTEUHBIN

Meron
ITOJAMHOKECTBO
3JIEMEHTOB
CITyYalHBIX YHCEI

BO3BpAILACT
YETHBIX
MaTpUIbI

JIBa
napameTpa:
pazmep
MaTPHIIBI

Aciacrart

JIIMO1a-
BBIPKCHHE

Meton BO3BpaIlaeT
CTaTUCTHUKY MaccHBa
CIIyYafHBIX IICNIBIX YHCeN:
CITUCOK Tap (YMCIIO MaccuBa,
KOJINYECTBO BXOXKJICHUH)

(@)i571:1
napamerp:
pasmep
MaccuBa

MO ma-
BBIpKEHUE

IOJIL30BaTEILCKUN

Meton BO3BpallaeT
JIOTHYECKOE 3Ha4YCHME,
YKa3bIBaIOIIE€  CYIIECTBYET
JIM  3aJaHHBIA  DJIIEMEHT B
Matpuiie yrcen double

JlBa
rnapaMmeTpa:
Marpuiia
WCKOMBIHN
DJIEMEHT

Jeerar
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MOJIb30BATEILCKUM

Metox BO3BpaliaeT CymMmy
AJIEMEHTOB MAaTpUIbl LIEIBIX
ClTydaliHBIX YHCe

JIBa
rnapaMmeTpa:
pazmep
MATPHIIBI

Acerar

OnOIMOTEYHBIN

MeTtoa BO3BpaIiaeT pasHUILY
MaKCHMaJILHOTO u
MHHHMAJBHOTO  DJIEMEHTOB
MaTpHUIIbl LENbIX CITyYalHBIX
YHCen

JIBa
rnapamMmeTpa:
pa3zmep
MATPHIIBI

1m0 1a-
BBIpKEHUE

JIIMOma-
BBIpa)KCHUE

Meron
JIOTUYECKOE
YKa3bpIBaIoIlee CYIIECTBYET
JM  3aJaHHOE 4YHCIO B
MAacCCHBE LEJbIX CIIy4YalHBIX
qHCell

BO3BpAIllacT
3HA4YCHUE,

JlBa
napamerpa:
pasmep
MaccuBa n
MCKOMBIH
DJIEMEHT

Jciaerar

10

OJIL30BaTEILCKUN

Merto BO3BpaniaeT MaTpuily
CITy4aifHbIX OUTOBBIX
3Havenut (0 wm 1),
dbopMupyeMyI0  CITydallHBIM
obpa3om

JlBa
napaMmerpa:
pa3mep
MaTpPHIIbI

IaMOma-
BBIPAXKCHHUE

11

OnOIMOTEUHBIN

Meron BO3Bpamaer CTPOKY
MaKCHUMaJIbHOW [UIMHBI Ha
OCHOBE NIEPEAAHHOTO
MacCHUBa CTPOK

(@)i571:1
napamerp:
MaccuB  (WiIu
CIIMCOK) CTPOK

Aciacrar

12

JIIMO1a-
BBIpKCHHE

Meton BO3BpaIlaeT
MMOJMHOKECTBO  DJIICMEHTOB
MaccuBa CIy4alHbIX YHUCEN,
KOTOpBIE ACNATCA HaA 3

Onun
napamerp:
pasmep
HCXOIHOTO
MaccHBa

MO ma-
BBIpKEHUE

13

IOJIL30BaTEILCKUN

Metoa BO3BpamiaeT 4ucio —
KOJINYECTBO 3JICMCHTOB
MPUCYTCTBYIOIIMX B 000X
MaccuBax CquaﬁHBIX YUCCII.

JlBa
napaMmerpa:
pa3Mepsl
MAacCHUBOB

Jiejerat

14

OnOIMOTEYHBIN

MeTton BO3Bpalaer cpenHee
apu(MeTHuyecKoe IEMEHTOB
MaTpPHILIBI CITyYalHbIX YHCETI.

JlBa
napaMmerpa:
pasmep
MaTpHULBI

JIsIMO1a-
BBIpKEHUE

15

MO ma-
BEIPKCHHE

Merton BO3BpAILAET
pe3ynbTar mmdpoBaHus
CTPOKHU: KaXKIbIH MCXOIHBIN
CUMBOJI CTPOKH 3aMEHSETCS
mupPOBaHHBEIM  CUMBOJIOM,
KOJI KOTOpOro Ha n Oouiblie
KOJIa MICXOJHOT'O CHMBOJIA.

JIBa
rnapaMmeTpa:
HCXOHAs
CTPOKa, YHUCIO
CIIBUTa n

Acerar

16

OJIL30BaTEILCKUN

Meron BO3BpaIaeT
CTaTUCTUKY JJs  CTPOKU:
CIIMCOK Tap (CUMBOJI CTPOKH,
KOJINYECTBO BXOXKAECHUI)

Onun
napameTp:
aHAITM3HpYyeMast
CTpOKa

IIMOa-
BBIPAXKCHHUE
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17

OnGIMOTEUHBIN

MeTtoa BO3BpaIaeT pazHUILY
MaKCUMaJILHOT'O u
MHHHMAJBHOTO  DJIEMEHTOB
MaTpHIIbI.

JIBa
rnapaMmeTpa:
pasmep
MATPHIIBI

AcJerar

18

MO Ia-
BEIPKCHUE

MeTton BO3BpaIiaer
MOAMHOKECTBO  DJIEMEHTOB
MaccuBa CIy4YallHBIX YHCEl,
KOTOPBIE SIBJISIOTCS YETHHIMU

Onun
napamerp:
pasmep
HCXOIHOTO
MaccuBa

IsIMO1a-
BBIpKEHUE

19

OJIL30BaTEILCKUN

MeTton
KOJWYECTBO
3JIEMECHTOB B
CIIy4alHBIX YUCE

BO3BpaIaer
HEYCTHBIX
MaTpHIIe

JlBa
napaMmerpa:
pasmep
MaTPHIIbI

Jciaerat

20

OubIMOTEUHBIN

Meron BO3BpaIaeT
MOJAMHOKECTBO  3JIEMEHTOB
MaccHuBa CIy4alHBIX YHUCEN,
KOTOpbIE  OTJIMYAKOTCA  OT
33JJaHHOTO 4YHCJIa He Oolee
yeM Ha 4.

JlBa
napaMmerpa:
pa3mep
MaccCHBa,
3HAYEHOE
YHCIIO

IIMOa-
BBIPAXKCHHUE

21

MO ma-
BEIpQKEHUE

Meton
JIOTUYECKOE
YKa3bIBaloOIIEe
M 3alaHHBIA
CTPOKE

BO3BpaIaer
3HAauYEHUE,
CYILLIECTBYET
CUMBOII B

JlBa
rnapamMmeTpa:
CTpOKa
WCKOMBIHN
CHUMBOJI

Jieerat

22

OJIL30BaTEILCKUN

Meron  BO3Bpamaer  aBa
yyclia —  MaKCHUMallbHbIE
AJIEMEHTHI MacCUBOB
CIIyYaHBIX YHCEJL.

JIBa
napameTpa:
pazMepsbl
MacCCHBOB

MO a-
BBIpKEHUE

23

OnOIMOTEUHBIN

Meton BO3BpaIlacT
CKaJIIpHOE MIPOU3BEICHUE
JBYX CIy4allHBIX BEKTOPOB.

Onun
napamerp:
pasmep
BEKTOPOB

Aciacrar
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JIIMO1a-
BBIpKCHHE

Meron BoO3Bpamaer CymMmy
IBYX MAaTpULl CIIy4alHbIX
qucell

JIBa

napamerpa:

pasMep MaTpuil

MO ma-
BBIpKEHUE

25

MOJIb30BATENILCKUM

Meton
KOJIMYECTBO
3aJIaHHOTO
MaTpHUIle
qucel

BO3BpAILAET
BXOXKJICHUI
JJIEMEHTa B
BEIIECTBEHHBIX

JIBa
rnapaMmeTpa:
Marpuia
IIeJICBOI
DJIEMEHT

AcJerar

4. Bornpochl JJ1s1 3aIIUTHI pa0OThI

1. TlosicauTe Ha3HAYEHWE KaXka0ro napamerpa meroga Beginlnvoke( ).

2. IToueMy npu UCTIOIB30BAHUH TUIIA JIeJIeraTa B KauecTBE METo1a 00paTHOrO

BBI30Ba TMOCJeIHUN TapameTp Metoaa Beginlnvoke( ) MOKHO HE UCTIONIB30BATH?
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3. Onumure 00JacCTH MCIOJIB30BAaHUSI aCHHXPOHHBIX JeNeratoB. B kakux

tunax npoektoB .NET Framework onu npumeHuMb1?
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JIABOPATOPHAA PABOTA 5. TIPUMEHEHUE KJIACCA THREAD

1. Llenp u conepxkanue

Ilens saGopaTtopHOi  paOOThI: HAYYUTHCS  HMCIOJIb30BaTh  0a30BBIC
BO3MOKHOCTH KJj1acca moTokoB Thread.

3anauu 1abopaTopHO PabOTHI:

— HAYYUTHCS cO3/1aBaTh MoToku Thread;

— HAYYUTHCS UCTIOIH30BaTh MaCCHUBBI TTIOTOKOB,;

— HAYUYHUTBCA OCYIICCTBIIATE MOHUTOPUHI IIOTOKOB.

2. TeopeTrueckoe 00OCHOBaHUE

C nmomomipio kiacca Thread mMoKHO HE TOJNBKO CO3JaBaTh IOTOKH, HO M
yIpaBiasaTh UMH. Hike mpuBeeH KOj MPOCTOTO MpHMEpa CO3JaHHUS M 3alycKa

HOBOT'O IIOTOKA.

static void Main()

{
var tl = new Thread(ThreadMain);
tl.start();
_onsole.WriteLine("MnasHuid notok.");

}

static void ThreadMain()

{
}

B sTrom xoze koncTpykTop kiacca Thread nmeperpy»xen nmst npuema jesnerara

le.WriteLine("BunonnaeTca B8 notoke.");

tuna ThreadStart unu ParameterizedThreadStart. Jlenerat ThreadStart onpenenser
METOJI C TUIIOM BO3BpaTta void, He mpuHUMArOIIHMK apryMeHThl. [locie co3manus
o6bekTa Thread MOTOK MOKET 3aIyCKaThCs ¢ TOMOIIBI0 MeToaa Start ().
[Tocne 3amycka mpuiI0KeHUS Ha SKPaH BBIBOSTCS JAaHHBIC U3 IBYX MOTOKOB:
This is the main thread.

Running in a thread.
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[IprBeneHHBIN BhILIE MOPSAAOK BBIBOJA HE rapaHTupyercd. Jleno B ToMm, 4To
BBIIIOJTHEHUE TTIOTOKOB IUIAHUPYETCS ONEPALMOHHON CUCTEMOMW, a 3TO 3HAYMUT, 4TO
KQKJIBIM pa3 04€PEAHOCTh IOTOKOB MOKET MEHATHCSI.

Panee yxe ymoMMHaNIOCh, YTO C ACHHXPOHHBIM JEJIETaTOM MOYKHO
UCIIOJIb30BaTh JIAMOJa-BelpakeHre. Ero taxke MOXHO HNPUMEHATh U C KJIACCOM

Thread, nepenaBas peanu3zanuio MeToJa MOToka KOHCTpykTopy Thread:

static void Main()

{
var tl = new Thread(() =>
Cc le.WriteLine("Bunonnaerca 8 noroke, id: {@}",
Thread.CurrentThread.ManagedThreadId));
tl.Start();
nsole.WriteLine("Mnasnwit novtok, id: {@}",
lhread.CurrentThread.ManagedThreadld);
}

Teneps B BbIBOJIE IPOrPaMMBI OYIET TaK»Ke IPUCYTCTBOBATH HICHTU(UKATOD
[IOTOKA:
I'maBHBIN HOTOK, 1d: 1.

Brinonusercs B moroke, 1d: 3.

3. MeTonuka v MOPSJI0K BBITIOTHEHUS PAOOTHI

1. CoznaiiTe KOHCOJBHOE MPUIOKEHUE M PEAIU3yNTe NPUMEDP pPELICHUS
3a/1a4¥ C UCIOJIb30BAHUEM IIOTOKOB.

[Ipumep pemienus 3anauu:

PeanuzoBaTh BbINOJMHEHUE J1TaOOpaTOpHOW pPabOTHI A MeETo[a IOUCKa
MaKCHUMAaJIbHOTO 3JIEMEHTA B MACCUBE CIyYalHbBIX YHCET.

Pemenne npumepa:

1.1. Peamu3yem MeTOX NOHMCKAa MAaKCUMaJbHOIO JJIEMEHTAa B MAacCUBE

ciy4daiiHbIX yucen (puc. 5.1):
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static void CalcMax()

{
int threadld = Thread.CurrentThread.ManagedThreadld;
Console.WriteLine("Norox {@}. Cospamme maccusa...", threadld);
int N = 10;
int[] mas = new int[N];
Console.WriteLine("Novox {@}. WHuumanuzauwa snemexTOB Maccuea...", threadld);
Random rnd = new Random(threadld);
for(int i = @; i < mas.Length; i++)
{
mas[i] = rnd.Next(1000);
}
Console.WriteLine("Novox {@}. MNomck mMaxcumansHOro snemexTa...", threadld);
int max = mas[0];
for (int i = @; i < mas.Length; i++)
{
max = (mas[i] > max) ? mas[i] : max;
}
Cor .--'.:-_Hr‘:itt-lint‘("llrnux {8}. Makcumanuieii DNEMENT = {1}",
threadld,
max);
¥

Pucynok 5.1 — Meron norncka MakCMMaJIbHOTO 3JIEMHTA B MACCUBE CITyYalHbBIX

YUCCII.

1.2. Peanuzyem ¢yHkuuio Main ¢ HCNOIB30BaHMEM MAacCHUBa IOTOKOB,
KOKJIBIA M3 KOTOPBIX OyaeT paboTarh CO CBOEH KOMHEH CIydaHOTO MacchBa

(puc. 5.2).

static void Main(string[] args)

{
Action method = CalcMax;
Thread[] tmas = new Thread[20); // 20 novoxoe
for (int i = @; i < tmas.Length; i++ )
{
tmas[i] = new Thread(CalcMax);
tmas[i]).Start();
}
Console.ReadKey();
}

Pucynok 5.2 — Meron Main jy1st co3nanusi MHOYKECTBA ITOTOKOB.

1.3. 3anmycture npunoxenue, [lonpoOyiiTe HU3MEHUTh 3HAYEHUSI KOJIMYECTBA
IIOTOKOB U pa3Mep MaccuBa. OOpaTuTe BHUMaHUE HA BBIBOJ MH(POpPMALUHU O XOJ€

BBIIIOJIHCHHA PCIICHUS 3ada4U.
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2. Co3zpnaiiTe KOHCOIBHOE PUIIOKEHUE ¢ ucnoib3oBanneM MS Visual Studio.

3. PeanusyiiTe MeToA [Uisl 3allycKa B OTJEIbHOM MOTOKE (B COOTBETCTBUU C
WHIMBHUIyaIbHBIM BapuanTtoMm). CoszmaiiTe nemeraT Ijisl MPEACTABICHUS METOJa
(ecru TpeOyeTcs).

4. B ocHoBHOUM mnporpamme (pynkuus Main( )) peanusyite co3gaHue
MaccHBa TOTOKOB (pa3Mep OMpEeIeIUTe CaMOCTOSTENbHO). 3T€M 3allyCTHTE BCE
AIIEMEHTHI MaccHBa (ITOTOKH) HA BBHITIOJIHEHHE.

5. Meroj, BBITOJHSIOMUNACS B MapalIebHBIX MOTOKaX JOJDKEH BBIBOIUTH
UH(GOPMAITUIO O XO0JI€ CBOETO BHITIOJHEHUS B KOHCOJIb MPUIOKCHHS.

NunuBuayanpHOE 3a1aHKE.

Bapuant Meron s peanuszanuu

1 MeTo1 BbIUMCIIEHUS CpeIHEr0 apu(METUYECKOT0 2JIEMEHTOB MacCHUBA.

2 MeTo1 MoMcKa MakCUMaJIbHOT'O 3JIEMEHTA B MAaTPULIE.

3 Meton mpeoOpa3oBaHus MATPUIBl CIyYaWHBIX YHCEN: KaXKIbIH
DJIIEMEHT 3aMEHSAETCS] KOCHHYCOM 2JIEMEHTAa MaTPHULLBI.

4 Meron nopcuera KOJIM4eCTBa YETHBIX 3JIEMEHTOB B MaTpULIE.

5 MeTon BBIYMCIEHHUS CKAJIIPHOTO MPOU3BEAEHUS JBYX CIIy4YallHBIX
BEKTOPOB.

6 Merop pacuera MOyl CIy4YaliHOTO BEKTOPA.

7 Meton mnpeoOpa3oBaHUsi MATpPULIBI CIyYalHBIX YHCEN: YETHbIE
JIEMEHTHI 3aMEHSIOTCS TAHT€HCOM 2JIEMEHTa MaTPULIBL.

8 Merton mojcuera KOJUYECTBA YMCEN, KpaTHBIX 3, B MacCHUBE
CIIyYalHBbIX YUCE.

9 MeTton  BBIUMCIEHUS CTaTUCTHKU (KOJMYECTBO JUISL  KaXKJOTO
BXOJSIIEr0 CUMBOJIA) 1O CTPOKE.

10 Meron  BBIUMCIEHUS CTAaTUCTUKH MO  CIy4alHOMY  MAacCHBY
(KOJIMYECTBO JIEMEHTOB JUIsl KAXJA0r0 3HAYSHHs] MAaCCUBA).

11 Meton mnpeoOpa3oBaHUs MaTPUIBl CIYYalHBIX YHCEN: HEYETHbIE
AJIEMEHTHI 3aMEHSIOTCS —1.

12 MeTton moucka cpeiHero apupMETHIECKOTO JIEMEHTOB MATPHIIHI.

13 Merton BBIYMCIIEHNsS] MUHAMAJIBHOTO 3HAYEHUs B MAaTPULE CIy4aHBIX
YHUCEN.

14 Merton pacuera CyMMBI 3JIEMEHTOB MAaCCHBA CIIYYaWHBIX YUCEL.

15 Meton mnpeoOpa3oBaHMsl MaTpHIIbl CIYYaWHBIX YHUCEN: 3JIEMEHTHI
KpaTHbIE 3 3aMEHSIOTCS HAa KBAJpaT COOTBETCTBYIOIIETO 3JIEMEHTA.

16 MeTton BeIYMCIIeHHs (haKTOpHasia YUca.
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17 Meton mnpeoOpa3oBaHus MAaTpPUIbl CIyYalHbIX YHUCEN: KaXKIbIH
AJIEMEHT 3aMEHSIETCS CUHYCOM SJIEMEHTA MaTPHUIIBL.

18 Merton mnpeoOpa3oBaHUsl MaTPHUIBl CIyYallHBIX YHCEI: YETHBIC
AJICMEHTHI 3aMEHSIOTCS CYMMOM KOCHHYCa u CHHYCa
COOTBETCTBYIOIIETO JIEMEHTA MATPULIBI.

19 Meton mnpeoOpa3oBaHHMs MATPUIIBl CIIYYaWHBIX YHCEI: HEUYCTHBIC
AJIEMEHTBHI  3aMEHSIOTCA CYMMOW TaHIM€HCa W KOTAHIC€HCa
COOTBETCTBYIOIIETO AJIEMEHTA MATPHULIBI.

20 Metop BBIYHMCIIEHUS! CTATUCTUKU 110 CIIy4YaHOU MaTpuiie (KOJIMYECTBO
AJIEMEHTOB JIJIsl KaXKI0T0 3HAYCHUSI MATPUILbI).

21 MeTton mojacueTa KOJIWYECTBA UYETHBIX M HEUETHBIX DJICMEHTOB
MATPUIIBI.

22 MeTon BBIUMCIICHUA CTATUCTHUKU II0 TPEXMEPHOMY MAacCCHUBY
(KOTMYECTBO RJIEMEHTOB JUIsl KXKJIOT0 3HAUCHHUS MACCUBA).

23 Meton npeobpa3oBaHUs] MATPHUIIBI CIYYaWHBIX YHCEI: BCE DJIEMEHTHI
3aMEHAIOTCS CYMMOM KOCHHYCa M CHHYyCa COOTBETCTBYIOIIETO
AJIEMEHTa MATPUIIBI.

24 MeTon BBIUMCIEHUS CpPEAHEr0o apu(METUYECKOTO TPEXMEPHOTO
MAacCCHUBa CIIy4YalHbIX YUCE.

25 MeToz BBIUMCIICHUS CYMMBI JIBYX MaTpPHII.

4. Bonpocsl 11 321U ThI paOOTHI

1. B xakom mnpocTpaHcTBe uMMeH ompexaeneH kimacc Thread? Iloscuure

Ha3zHaueHnue kiacca Thread.

2. Kak nomy4uTh uaeHTUPUKATOP TEKYIIETo MOoToKa?

3. Kakoi MeTOI OCYIIECTBIISAET 3aIlyCK METO/Ia HA BBIITOJHEHHUE B IIOTOKE?

4. JInsg yero HeOOXOAMMBI JieJIeraThl IIPH MCI0JIb30BaHuH Kiaacca Thread?

5. Kak OpraHu3oBaTb HCCKOJIBKO ITIOTOKOB B nporpaMMe?
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JIABOPATOPHAA PABOTA 6. [IEPEJIAYA JJAHHBIX IIOTOKAM

1. Llenp u conepxkanue

Ilenr nabopaTtopHOW pabOTHI: HAYYUTHCA CO3AaBaTh MHOTOIOTOYHBIC
NPUJIOKEHUST C BO3MOXKHOCTBIO Tepefaud MapaMeTpoB B  MapajlielIbHO
BBITIOJTHAEMBIE TTIOTOKH.

3agaun 1abopaTOpHON PabOTHI:

— U3YYUTHh MEXaHU3M TIEpeIauu TapaMeTPOB B MOTOK;

— HAyYUTHCS pElIaTh MPAKTUYCCKUE 3aJla4ll C MCIOJb30BaHUEM IOTOKOB C
napameTpamu;

— U3YYUTDb BO3MOXHBIC MCTOBI IICPCAAIHN IIapaMCTPOB.

2. Teopetnueckoe 000CHOBaHHE

[lepenaBaTh TMOTOKY KakKHe-TO JaHHBIE MOXKHO JBYMsS CIIOCOOaMH: B
koHCTpyKTOpe Thread ¢ momomipio generata ParameterizedThreadStart mubo 3a
CUeT CO3JIaHMs CIICIUAIILHOTO Kilacca M OIPECNICHHUs] METo/Ja MOTOKa KaKk MEeToJa
IK3EMIUISIPA, YTO T[O3BOJIUT HMHUIMAIM3UPOBATh JIAaHHBIC OSK3EMIUIIpAa Tepen
3aITyCKOM TIOTOKaA.

JIns mepenavn JaHHBIX TIOTOKY HEOOXOIMM KaKOH-TO KJIACC WU CTPYKTYpa,
rae Obl MOXXHO OBUIO COXpaHHTh JaHHBIE. B paccMarpuBaeMoM mpHUMEpe
orpenensercss CTpykTypa Data, kKoTopas COAEpKUT CTPOKY, HO B IPUHIIHIIC

nepeaBaTh MOKHO JII000M OOBEKT:

public struct Data

{
}

public string Message;

B cnywyae npumenenus nenerata ParameterizedThreadStart Touka Bxona B

MOTOK JOJDKHA 00513aTeIbHO MPUHUMATh NTapaMeTp THUIla object u Bo3BpamiaTh void.
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OOBEKT MOKHO NPHUBECTH K HYXHOMY TUNy. Hampumep, HM)Ke NOKa3aHO, Kak

BBIBECTH HA KOHCOJIb COOOIICHUE:

static void ThreadMainWithParameters(object o)

{
Data d = (i".u"-'l)o;
Console.WriteLine("BunonHaeTca 8 noTtoke, nonydeHo {@}", d.Message);
}
B konctpykrope kiacca Thread M0OXHO Ha3HA4YMTh HOBYIO TOUYKY BXOJa
ThreadMainWithParameters u BbI3BaTh MeToa  Start (), mepegaB emy

nepemMeHHyto d:

static void Main()

{
var d = new Data { Message = "Info" };
var t2 = new Thread(ThreadMainWithParameters);
t2.Start(d);

}

Hpyrum crmocoboM il mepefadyd JaHHBIX HOBOMY TIOTOKY SIBIISIETCS
onpeneneHue kiacca (Hanpumep, MyThread) ¢ HEOOXOIUMBIMU TIOJISIMH, a TAKKE

TJIaBHOI'O METOJZAd IMOTOKA KaK MCTO/Jla 3K3CMILJISIpa 9TOro Kijiacca:

public class MyThread
{
private string data;
public MyThread(string data)

{
this.data = data;
}
public void ThreadMain()
{
Console.WriteLine("Bunonuserca s notoxe, data: {@}", data);
}

}
B aTom ciyyae MoKHO co3aaTh 00beKT kitacca MyThread u mepenats ero u
meton ThreadMain () koHcTpykTOpy Kiacca Thread. IloTok cMoxeT moiiydaTh

JIOCTYII K JAHHBIM:

static void Main()

{
var obj = new MyThread("info");
var t3 = new Thread(obj.ThreadMain);

3. Meroauka v MOPsIOK BBIMOIHEHUS pabOThI
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1. Co3paiite KOHCONBHOE MpuUiIokeHue B cpeae MS Visual Studio.

2. C nomompr NapaMETPU3UPOBAHHBIX IIOTOKOB BBINOJHUTE PELIEHUE

3a1a491 B COOTBCTCTBUHN C MHAWBUAYAJIbHBIM BApUAHTOM.

NunuBuayanpHOE 3a1aHKE.

3naueHuil (0 unu 1), popmupyemyro ciydyaiHbIM 00pazom

Bapuant Pemaemas 3agaua (pe3ynbpTar METo1a) Bxoanble mapaMeTpsl
1 Merton HaxoAUT MOAMHOXKECTBO JJIEMEHTOB MaccuBa | [[Ba rnapaMmeTpa:
CIIy4alHBIX YHCEJ, KOTOpbIE OTIMYAIOTCA OT 3aJaHHOTO | pazMep MacCHBa,

gyucia He 0osiee yeM Ha 4. 3HAYEHOE YUCIIO

2 Meroa HaxoAWT JIOTMYECKOE 3HAauY€HHUe, yKasbiaromiee | J[Ba napamerpa:
CYILIECTBYET JIM 3aJaHHBII CUMBOJI B CTPOKE CTpOKa M HCKOMBIU

CHUMBOJI

3 MeToa HaxXOAUT JBa YKMCla — MaKCHMalbHBIC dJIEMEHTHI | JIBa napaMmeTpa:
MaccHBa CIy4ailHbIX YHCEIL. pa3mMepbl MACCHBOB

4 Meton HaxoOuUT CKaAgpHOE MpousBelneHue AByx | OauH napameTp:
CITy4alHbIX BEKTOPOB. pa3Mep BEKTOPOB

5 Meto HaxXOaUT CyMMY JIBYX MaTpull ciiydalHbIX uncen | [IBa napaMmeTpa:

pasmep MaTpuil

6 Merox HaxXOOUT KOJMYECTBO BXOXKIAEHUU 3aaaHHOro | JIBa napamerpa:
3JIEeMEHTa B MATPHIIE BEIICCTBEHHBIX YUCET MaTpulia ¥ IeJIeBOU

3JEMEHT

7 MeToa HaXoAMT pe3ysbTaT CIOXKEHMsS JIByX cilydalHbIX | OauH rnapamerp:
BEKTOPOB LIEJIBIX YUCEI pa3Mep BEKTOPOB

8 Merton HaxOIWT KOJWMYECTBO BXOXKJICHUM 3amaHHoro | /Ia rnapaMmeTpa:
CUMBOJIa B CTPOKE CTpOKa M  IIeJIEBOU

CHMBOJI

9 Meroa HaxoIWUT TOJMHOXECTBO YETHBIX »ieMeHTOB | JIBa napamerpa:
MaTpULbI CIYYANHBIX YUCEI pasmep MaTpULbl

10 Meroa HaxoAUT CTaTUCTUKY MacCHUBa CIy4alHbIX 1enbiX | OauH rnapameTp:
Yycesl: CHHCOK TMmap (YUCIO MaccHuBa, KOJHYECTBO | pa3Mep MaccuBa
BXOKJICHHI)

11 Merto BO3BpaniaeT JOruueckoe 3HaueHue, ykaspiparouiee | /[sa napamMmeTpa:
CYIIECTBYET JIM 3a/IaHHBIA 3JIEMEHT B MaTpUIlCe YHUCEN | MaTpUIla U HCKOMBIN
double 3JI€MEHT

12 Meroa HaxogUT CyMMy D3JEMEHTOB MaTpullbl Ienbix | JlBa napamerpa:
CIIy4alHBIX YUCEI pasmep MaTpULbl

13 Merox ~ HaxomWT  pasHUIly ~ MakcuMaiapHOro | /JIBa rnapamerpa:
MHUHHUMAJIBHOTO 3JIEMEHTOB MATPHUILIBI LENbIX CIyYalHbIX | pa3Mep MaTpHILIbI
qUCe

14 Meroa HaxoAWT JIOTMYECKOE 3HAYEHHUE, yKasbiaromiee | J[Ba napamerpa:
CyHIIECTBYET JIM 3aJlaHHO€ YHCIIO B MAaCCHBE IICNIbIX | pa3Mep MaccuBa U
CIIy4alHBIX YUCE MCKOMBIHU JIEMEHT

15 Metox BO3BpamiaeT MaTpuUIly CIy4YailHbIX OWTOBBIX | J[Ba rapamMmerpa:

pasMep MaTpHILIbI
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16 Meroa BO3BpalaeT CTPOKY MaKCHUMallbHOW IMHBI Ha | OquH napamerp:
OCHOBE MEPETAHHOTO MAaCCUBA CTPOK MaccuB (WM CITHCOK)
CTPOK
17 Meroxa BO3BpalaeT MoJAMHOXKECTBO JIEMEHTOB MaccuBa | OquH rnapameTp:
CIIy4alHBIX YUCEN, KOTOPBIE JeISATCS Ha 3 pasmep HCXOJIHOTO
MacCHBa
18 Meroax HaxogUT YHCIO — KOJIMYECTBO HiEeMEHTOB | J[Ba napamerpa:
IIPUCYTCTBYIOIIMX B 00OHMX MaccHBaxX CIy4alHbBIX YUCEN. | pa3Mepbl MACCHBOB
19 Meton HaxomuT cpeaHee apudmernyeckoe 3neMeHTOB | J[Ba napamerpa:
MaTPUIILI CITYYaHBIX YHCEIL. pa3zMep MaTpullbl
20 Metoa HaxOUT pe3yIbTaT MUuppPOBAaHUS CTPOKH: KXl | J[Ba rapamMmerpa:
UCXOIHBIA CHUMBOJI CTPOKHM 3aMeHsieTcsl IU(POBAHHBIM | UCXOAHAS CTpOKa,
CHUMBOJIOM, KOJI KOTOPOTO Ha n OO0JbIIe KOJa UCXOAHOTO | YUCIIO CABUTA N
CUMBOJIA.
21 MeTtox HaXOOUT MOAMHOXKECTBO JJIEMEHTOB MaccuBa | OauH rapameTp:
CIIy4alHBIX YUCEN, KOTOPBIE AENATCS Ha 6 pasmep HCXOJITHOTO
MaccuBa
22 MeTton HaXOIUT CTAaTUCTHKY Ui CTPOKHU: cnucok nap | OauH napameTp:
(CMMBOJI CTPOKH, KOJIMYECTBO BXOXKICHUMN) aHaJM3HUpyeMas CTpOKa
23 Merox ~ HaxomWT  pa3HULy ~ MakcuMaigpHOoro o | /IBa napamerpa:
MHUHHUMAJIBHOTO 3JIEMEHTOB MATPHIIBI. pa3Mep MaTpullbl
24 Merox HaxoIWT TOAMHOXECTBO 3JIEMEHTOB MaccuBa | OquH napamerp:
CIIy4aHbIX YHCEJI, KOTOPbIE SIBJISIFOTCS YETHBIMU paszmep HCXOHOTO
MaccuBa
25 MeTton HaxOAWT KOJMYECTBO HEYETHBIX AJIEMEHTOB B | [[Ba rnapamMerpa:
MaTpulE CIyYalHbIX YUCEI pa3Mep MaTpulbl

4. Bornpochl J71s1 3aIIUThI PaOOTHI

1. OnummTe BO3MOXKHBIE ITyTH MEpeayu apaMeTPOB B MOTOK.
2. [logymaiiTe, MOKHO JIM MEpeNaTh B HECKOJbKO MOTOKOB OJIUH M TOT K€

napameTp (cchuIKy Ha 00beKT)? OTBET 00OCHYHTE.
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JIABOPATOPHAA PABOTA 7. TUIIBI IOTOKOB. YITIPABJIEHUE
I[TIOTOKAMMU

1. Llenp u conepxxanue

[ens nmabopatopHOil pabOTHI: OCBOMTH NPHUHIIUIBI CO3/IaHUSA U YIIPaBICHUS
OTOKaMH.

3agaun 1abopaTOpHON PabOTHI:

— HAYYHUTHCS CO37]aBaTh (POHOBBIE U IPUOPHUTETHBIE MOTOKH;

— Hay4uThCs paboTaTh C MyJIOM ITOTOKOB;

— HAY4YUTHCS pelaTh MPAKTUYECKUE 3aJadyd C HWCIOJIb30BaHHWEM ITyJia

IIOTOKOB.

2. Teoperuueckoe 00OCHOBaHUE

2.1 ®oHOBBIE U TPUOPUTETHBIE TIOTOKU

[Tpouiecc mnpuiloKEHHS NPOAOIKAET BBIIOJIHATBCA [0 TEX IMOp, IOKa
BBITIOJTHAECTCST XOTsA OBl OAMH MPHOPHUTETHBIM MOTOK. Ecnmu BhIMonHseTcs Oonee
OJIHOTO TIPUOPUTETHOIO TNOTOKa, a Meroa Main () 3aBepliaeTcsi, Mpolecc
NPUIIOKEHUST OCTAEeTCS aKTUBHBIM JI0 T€X IOp, IOKa He OyIyT 3aBepIICHbI BCe
IPUOPUTETHBIEC TOTOKH.

[ToTok, co3maBaeMsblii ¢ momotisio kiacca Thread, mo ymon4anuio sBisieTcs
npuoputeTHbIM. [lOTOKHM, co3maBaemble B TIyJie MOTOKOB, BCErJa SBISIOTCSA
(hOHOBBIMU.

ITpu cozpanum noroka ¢ nomomibio kiacca Thread MokHO yka3aTh, KakUM
JOJHKEH OBITh MOTOK — MPUOPUTETHBIM WM (OHOBBIM. [[1st 3TOr0 HE0oOX0aUMO

yCTaHOBHUTH cBoMCTBO [sBackground.
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PaccmoTpum npumep (puc. 7.1). BeiBoJ 1aHHO# TporpaMMbl IPEACTABICH Ha

puc. 7.2(a).

static void Main(string[] args)

{

Console.BackgroundColor = ConsoleColor.White;
ole.Clear();

Console.ForegroundColor

ConsoleColor.Black:;

Console.WriteLine("NoTtok Main 3anyweu”™);

Thread th = new Thread(
O = {
Console.WriteLine("Norok MyNewTread 3anywen");
Thread.Sleep(3@@@);
Console.WriteLine("NoTok MyNewTread ocTaxoBnex™);

)
{ IsBackground=false, Name ="MyNewTread" };

th.Start();

Console.WriteLine("Notok Main ocrtauoenen™);

Pucynok 7.1 — IIpumep ycTaHOBKHM THUIIA ITOTOKA.

dows crd.e @ C:\Windows\system32\cmd.exe
Movox Hain sanyuwen Norvox Main >anyuen

Movok Main ocraHosaen llovox Main ocramosaen

NMovork MyNeuwTread sanyuew Novok MyNeuTread sanyuen

Rgton HyNeuIrcad ocrtamopacu MNA NPOROAXCHMA HAXMHTEC ANGYD KAADHUY . . .
A NPOADAXCHMA HAMMHTE AMGY® KAADHUY . . .

a) 0)
Pucynok 7.2 — BeiBog nporpammsl: a) [sBackground=false; 6)

IsBackground=true.

Ecnin wu3MeHHTh KOA TMporpaMMbl MU YCTAaHOBHTH CBOWCTBO IOTOKA
IsBackground B 3HaueHu:m paBHOE true, TO BBIBOJ MPOrpaMMbl H3MEHHUTCS
(puc. 7.2(6)). B nepsom ciiyuae notok MyNewThread siBnsieTcss npuOpUTETHBIM, BO

BTOpOM — (poHOBBIM. [ToTOK Main He oxxkumaet 3aBepiieHrs (POHOBBIX TOTOKOB.

2.2 IIpuopuTeTsl TOTOKOB
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3a T1UIaHUPOBAHHME IIOTOKOB OTBEYAa€ ONEPALMOHHAs CUCTEMA, HO
MPOrPaMMHUCT MOKET BIUATH HA 3TOT MPOIIECC, HA3HAYasi HOTOKA M TPUOPUTETHI.

OnepanioHHasi CUCTEMa IUIAHUPYET BBINOJHEHUE MOTOKOB Ha OCHOBE HX
npuopuTeToB. [I0TOK ¢ HAMBBICIIMM MPUOPUTETOM HAYMHAET BHIMOMHATHCS B LII1
nepBbIM. [loTok pekpaiiiaet BeinoaHeHue U ocBoooxkaaeT L{I1, ecmu emy Tpedyercs
O’KHJIaHHUE KaKOro-To pecypca. EcTh HECKOJIIBKO MPUYMH JJI MEepexo/a MOTOKa B
pexuM oxunanus. Hanpumep, 3T0 MOXKET NPOUCXOAUTH U3-3a MOTYUYECHHS] KOMaHIbl
Ha 3achlllaHue, U3-32 HEOOXOAMMOCTH 0KMIATh 3aBEPIICHHUE IMCKOBBIX ONepanui
BBOJIa-BbIBO/IA, MTOCTYIUICHHE CETEBOTO MakeTa U T.I. Eciu moTok He 0cBOOOXK1aeT
IIIT caMOCTOSITENIbHO, €r0 BBITECHSET TUIAHUPOBIIUK MOTOKOB. Eciii MOTOK MMeeT
BBIJICJIEHHBIN KBAaHT BPEMEHHM, OH MOXKET ucroib3oBath L{II HempepsiBHO. Eciu
BBITIOJTHSIETCS HECKOJIbKO TIOTOKOB C OJIMHAKOBBIM TMPUOPUTETOM, Ka)XAbI U3
KOTOPBIX OkMJaeT noiaydenus gocryna k LI, mianupoBIMKk NOTOKOB MPUMEHSIET
QITOPUTM KPYTOBOTO OOCITYKUBaHUS, IPEIOCTABIISASA dTUM TOTOKaM nocTym K [II1
1o ouepeau. B ciryyae BEITECHEHHS] TOTOK TOMENIAETCSA B KOHELl OYEPE/IH.

B knacce Thread 6a30BbIii mprOpUTET MTOTOKA YCTAaHABIMBAECTCS B CBOMCTBE
Priority. /lomyctumbie 3nHauenus onpezeneHsl B nepeuncienuu ThreadPriority. Otu
3HAYEHUS MPEACTABISIOT PA3IMYHbIC YPOBHU NPUOPUTETA U BBITIISAIAT CIIEAYIOIUM
obpazom: Highest, AboveNormal, Normal, BelowNormal u Lowest.

[Tpn Ha3HaUYeHUH MOTOKY OOJIee BHICOKOTO MPUOPHUTETA CIEAYET COOMI0AaTh
OCTOPOKHOCTh, MOCKOJBKY ATO YMEHBIIAECT IIAHCHI HAa BBINOJIHEHHUE ISl APYTHX
NOTOKOB. EciM 3T0 HAacCTOSATEIRHO HEOOXOAMMO, TO JIyUIlle U3MEHSTh MPUOPUTET

TOJIBKO Ha KOPOTKOC BpCM:I.

2.3 CoCTOsIHUS TTOTOKOB

[ToTok co3maercs 3a cuer BbIzoBa Meroda Start () oobekra Thread. OmHako

mocJie BbI30Ba MeToaa Start( ) HOBBIM MOTOK BCe ellle NMpeOdbIBaeT HE B COCTOSTHUU

Running, a B coctosiuun Unstarted. B cocTtosinne Running notok nepexoaut cpasy
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MIOCJIC TOTO, KaK IJTAHUPOBIIHUK TTOTOKOB ONIEPAITMOHHON CUCTEMBI BRIOGPET €T0 IS
BbImoNHEeHUA. WHdopmaiuss o TeKyleM COCTOSHUM TOTOKa JIOCTYIHAa dYepe3
cBoiictBo Thread.ThreadState.

C nomomrsto meroma Thread.Sleep( ) MOTOK MOKHO TIEPEBECTH B COCTOSTHUE
WaitSleepJoin u mpu 3TOM yKa3aTh, uepe3 KaKol MPOMEKYTOK BPEMEHHU MOTOK
JIOJDKEH BO300HOBUTH paboTy. UTOOBI OCTAaHOBUTH MOTOK, HEOOXOIMMO BHI3BATH
meton Thread.Abort( ). [Ipu BeI30BE 3TOro MeTo/Aa B COOTBETCTBYIOIIEM IOTOKE
reHepupyercs uckimodeHue tuna ThreadAbortException.

B cnyuae ecnu ajist 3TOro MCKIIOYEHUS PEAYCMOTPEH 00paboTUuK, mepes
3aBEpIICHHEM IMOTOK CMOXET BBIMOJHUTH HEOOXOIUMBIC OTEpAIUU TI0 OYHCTKE.
UToObl TMPOMOJDKATH  BHINIOJHEHHWE TIOTOKA IIOCJIE€ BBIAAYM  HCKIIOUCHHUS
ThreadAbortException, cnenyer BeizBath MeTonl Thread.ResetAbort( ). Cocrosinue
MOTOKA, IMOJIYYAOIIero 3ampoc Ha HEMEUICHHOE MpPEKpalleHhe, MU3MEHSETCS C
AbortRequested na Aborted, ecimi mOTOK HE TPOU3BOAUT COPOC.

Ecnu HeoOxoaumo JOXKUIAThCS 3aBEpIICHUS pabOThl TOTOKA, MOXKHO
BbI3BaTh Meroj Thread.Join( ). DToT MeToa ONOKUPYET TEKYIIMM MOTOK U
nepeBoauT ero B coctosiane WaitSleepJoin 1o Tex mop, moka He OyneT 3aBepiieH

HpI/ICOG,Z[I/IHGHHLIﬁ K HCMY IIOTOK.

2.4 I1ynbl MOTOKOB

Co3nanue moToKoB TpeOyeT BpemMeHU. Eciu ecTh pas3inuHble KOPOTKHUE
3a/layu, TOJJICKAIINE BBIMOIHEHUIO, MOKHO CO3/1aTh HA0Op MOTOKOB 3apaHee U
3aTeM MPOCTO OTMPABISATH COOTBETCTBYIOIINE 3aMPOCH, KOT/Ia HACTYIAaeT ouepeib
JUTSI X BBITIOJTHCHHUS.

Ha npaktuke dacto TpeOyercsi, 4ToObI B 3aBUCHMOCTH OT TOTPEOHOCTH
KOHKPETHON 3a/layd KOJWUYECTBO TOTOKOB YBEIWYMBAJIOCh M YMEHBIIAIOCH

aBTOMaTHYecKd. Peanmm3oBbIBaTh  MOJOOHOE  MOBEACHHE  MPOTPAMMHUCTY



40

CaMOCTOSITeNIbHO He TpeOyercs. s ynpaBlieHUs TAKUM MOBEJACHUEM IMMOTOKOB B
NET Framework npenycmotpen kiacc ThreadPool (kmacc myna moTokos).

3HauYE€HHE MAKCUMAJIBHO JIOMYCTUMOrO KOJIMYECTBA MOTOKOB B ITyJ€ MOKET
u3MeHATbCA. B cnyuae nBysiaepHoro LI oHo mo ymomuanuro cocrasiser 1023
pabounx nmorokoB ¥ 1000 mMOTOKOB BBO/1a-BBIBO/IA.

MokHO yKa3bIlBaTh MUHUMAJIbHOE KOJUYECTBO MOTOKOB, KOTOPBIE JOJKHBI
3aIlyCKaThCsl Cpa3y Mocie CO3JaHus Myjia, 1 MaKCUMalbHOE KOJIMYECTBO IMOTOKOB,
JOCTYIHBIX B TyJie. Eciin octanuck Kakue-to nojjiexaiiue oopadoTke 3aAaHus, a
MaKCUMAaJIbHOE KOJIMYECTBO MOTOKOB B IYJI€ YK€ JOCTUTHYTO, TO OOJiee HOBbIC
3aianus OyAyT MOMENIATHCS B OUEpEab U TaM 0XKHUAATh, TIOKA KAKOK-TO U3 MOTOKOB
3aBEPIIUT CBOIO paboTy.

PaccmoTtpum npumep 1mysia moTOKOB /i1 00paboTKH 251ieMeHTOB MaccuBa. Kak
TOJIBKO OYEPEIHOM AJIEMEHT J100aBIsIETCS B MAacCHUB, B IyJI MMOTOKOB J00aBiseTCs
HOBas 3a7a4a (17151 00paboTKH T0OABICHHOTO YJIEMEHTA).

Ha puc. 7.3 npeacraBiieH Ki1acc, KOTOPbIA OMUCHIBAET 3JIEMEHTHI MaCCUBA.

public class

{
public int Data;
public long Fact;

Pucynok 7.3 — Kitacc-aiemMeHT MaccuBa.
PazpaGoraem kiacc, KOTOpBIM TMO3BOJUT XPAHUTh MACCHUB JJIEMEHTOB,

ﬂ06aBHHTL aJIeMeHThl Tuiia Massltem B maccuB u 3adIlyCKaTb ITIOTOK 06pa6OTKH

AJIEMEHTa MacCUBa C LIeIbI0 BhIYUCIIeHUs (pakTopuana uncia (puc. 7.4).
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/17 <susmary>

/// Knacc maccmea. Yepes Hero NPoM3IBOANTCA
/// pobaBnexwe 3neMeHTOB B MACCUB W 3anyck
/// 3a3pa4 e nyne noroxoe

/// </susmary>

3 references
public class MassData
{
private List<MassItem> massive;
1 reference
public MassData()
{
massive = new List<MassItem>(1000);
}
1 reference
public void Add(Massitem newElement)
{
if (newElement.Data < 1) newElement.Data - 1;
// NobaBnaem INeMEeHT B MacCHB
massive.Add(newElement);
/I
* 3anycxaem 3agaqy obpaborkm 3nemenTa (BmuMCNeHME MaAKTOpMana).
* 3apava npeacraenexa 8 emae NAMGAA-BHPAXEHHA
o
ThreadPool .QueueUseriorkItem(MethodForThread, newElement);
}

/// <summary>

/// MeTon 3anyckaeTcAa npu A0DABNEHMW INEMEHTa B MaccHe
/] </summary>

/// <param name="ob">HOBuI 3INeMeHT</param>

1 reference

protected static void MethodForThread(object ob)

{

MassItem item = (MassItem)ob;

int F - item.Data;

Console.WriteLine("Motox {@}. Monyuyen Hoewh 3nement {1}°,
Thread.CurrentThread.ManagedThreadld,
item.Data);

long Factorial = 1;

while (F > 1)

{

Factorial *= F;
Thread.Sleep(100); // 3anepxxa

Console.WriteLine("NoTok {@}. Buuncnewne! Gaktopwan ov {1} pasen {2}",
Thread.CurrentThread.ManagedThreadld,
item.Data,
Factorial);

-3

}

item.Fact = Factorial;

Console.WriteLine("NoTok {@}. Buuucnenwe 3aeepuwero! ©axktopwan or {1} pasen {2},
Thread.CurrentThread.ManagedThreadld,
item.Data,
item.Fact);

Pucynoxk 7.4 — Knacc asnst paboThl ¢ MACCUBOM.
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CIIy4aiHBIX AJIEMEHTOB (puc. 7.5).

static void Main(string[] args)

{

int

int

.BackgroundColor - ] lor.wWhite;
.Clear();
le.ForegroundColor = ConsoleColor.Black;

MaxWorkThread;

MaxIOTread;

Pool.GetMaxThreads (out MaxWorkThread, out MaxIOTread);
..... WriteLine("MakcumanvHoe xonmvecteo paboumx notoxoe: {0}
"MakcuManeHO2 KONWYECTEO NOTOKOEB BBOJa-ewmeofma {1}°,

MaxWorkThread, MaxIOTread);

T Knacca-maccwpa v aodasnAem 1000 TYYaHHBX JNEMEeH

myData = new Data();

rnd = new Ra ();

(int i = 8; i < 1000; i++)

myData.Add(new M Item() { Data - rnd.Next(1e) });
= . ReadKey();

Pucynok 7.5 — Meton Main( ).

BeIBOI mporpaMmel okasaH Ha puc. 7.6.

MakcHMMaAbHOE KOAMYECTBO pasouMx noTokoe: 1023.
MaKkcHMaAbHOE KOAWMECTEO NOTOKOB BEOAA—BmBona 1000
Motok 6. Moayyen HoBwWW 3aemeHT 3

Motok 10. lMoAyyeH HOEBMM 3AEMEHT

Motok 11. MoayyeH HoEwWH 3aemeHT 8

Mortok 12. Moayyen HoBwM 3aemeHT 1

Motok 12. BuwumcaeHue 3aBepueHo?! PakTtopuaa or 1 paseH 1
Motok 12. lMoAydyeH HOEWM 2AeMEHT b

Mortok 6. Bwuucaenwe! Paktopuaan or 3 pasen 3

Motok 10. BwumcaeHue? DPaktopuaa ot 2 paseH 2

Motok 10. BwumcaenHwe sasepuweHo? PakTopuaa or 2 paseH 2
Motok 10. MoayyeH HOEWH 3AemMeHT 2

Motok 12. BwumcaeHue? PakTopuaa oT b paseH 6

Motok 11. BwuvcaenHue?! Paktopuaa ot 8 pasen 8§

Motok 10. Buuucaenuwe?! dPaxktopuasn ov 2 paeen 2

Motok 10. BuwumcaeHue 3aBepueHo? PakTopuaa or 2 paseH 2
Motok 10. lMoAyyeH HOEWMM 3AEMEHT 7

Motok 6. Buwuvcaenuwe! Paxtopuan or 3 pasen 6

Mortok 6. Bwuncaenwe sasepueHo? Paktopuaan or 3 pasen b
Motok 6. lMoAyyeH HOBBW 3AEMEHT 7

Motok 12. Buwumcaenwe?! Paktopuaa or 6 pasen 30

Mortok 11. Bwumcaenwe? Paktopuan or 8 pasen 56

Motok 10. BwumcaeHue? Paktopuaa ot 7 paseH 7

MoTtok 6. BwuWcaenwe! Paktopuaan or 7 pasen 7

Motok 12. Bwuucaenwe! Paktopuaa otr 6 pasen 120

PucyHnok 7.6 — Pe3ynbrar paboThl IpOrpaMMBl.

B KOTOPOU MPOU3BOJUTCS J00aBlICHUE

1000

N3yuyure npencraBleHHbIM Koja npuioxeHus. MHccinenyite moBeneHue

[nporpaMmbl IIpyU HU3MCHCHHUN BpPCMCHU 3aACPKKU B (1)YHKI_II/II/I BBIYMCJICHHU A
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dakropuana. CuenaiiTe BBIBOJ: KaKk MEHSETCS paboTa MporpamMmbl OT U3MEHEHUS

BPCMCHH 3aCPIKKHU.

3. MeTtoauka 1 MOpsIOK BBIMOIHEHUS pabOThI

1. Co3zpaiiTe KOHCOJIBHOE MPUIIOKEHUE.

2. PazpaboraiiTe Kjaccel JUIsl peHIEHUS 3aJadyd B COOTBETCTBHHM C
WHJVBUAYAJIbHBIM BApPUAHTOM C MCIIOJIB30BAHUEM IyJia NOTOKOB. B kaxkaom
3aJIaHUM HEOOXO0IMMO pa3paboTaTh KOJIJIECKIIUIO YJIEMEHTOB 33JIaHHOTO THITA M KJIACC
JUISL  YOPaBJICHHS] KOJUICKIMEH, OCYIIECTBISIIONIMN 00paOOTKy »dJeMEeHTa ¢
MCII0JIb30BaHMEM TTyJia TOTOKOB.

3. B anroputme peuieHus 3aladd MpeAyCMOTPUTE 3aIEPKKYy alIropuTMa C
ucrnoiab3oBanueM metona Thread.Sleep( ).

4. Caenaiite BbIBOJ: KaK MEHSETCS MOBEACHUE MIPOTrpaMMbl TPU U3MEHEHUU

BpPCMCHHA HCKYCCTBeHHOﬁ 3aJICPIKKHU aJIr'OpUTMaA.

NunuBuayansHOE 3aJaHKE.

Bapuant 3anaya, perraeMas ¢ UCIHOJIb30BaHEM ITyJjla IOTOKOB Tun snemenra
(MeTon 06pabOTKH AJIEMEHTA) KOJUIEKIIUU
1 Meton HaxonuT cpeaHee apudmernyeckoe aneMeHToB | Kiacc onpenenser
MaTpUIbl CITy4alHbIX YHCEN. MaTpUILy (pa3mep
BbIOMpaeTcs
CIIy4aifiHBIM 00pa3oM)
2 Metoa HaxouT pe3yIbTaT IuGpoBaHKs CTPOKH: Kaxaeiid | Kimacc  mpencraBnsier
UCXOJIHBI CUMBOJ CTPOKH 3aMeHsieTcs MM(POBAHHBIM | mapy CTPOK: MCXOIHAS
CHUMBOJIOM, KOJI KOTOPOTO Ha n OoJiblle KOAAa UCXOJHOTO | U mu@poBaHHas
CHMBOJIA. (ucxonHas 3agaercs B
KOHCTPYKTOpE)
3 Metox HaxoOUT NOAMHOXXECTBO 3JE€MEHTOB MaccuBa | Kimacc  mpezncrasisier
CIIy4aHbIX YHCEJl, KOTOPbIE IEIATCS Ha 6 MacCuB  CIIy4alHbIX
qrucedn, ClTy4aifHOro
pa3zmepa
4 MeTtox HaxOAWT CTaTUCTHKY JUIA CTpoKu: cnucok map | Kmace  mpencrasisier
(CMMBOJ CTPOKH, KOJTUYECTBO BXOXKICHHH) CTPOKY (3amaeTcsi B
KOHCTPYKTOpE)
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5 MeTton ~ HaxoauT — pa3HHMIly ~— MakcuMmaneHoro W | Kimacc  mpezacraBnser
MUHUMAJIBHOTO 3JIEMEHTOB MATPHIIBI MaTpPHIly  CIIy9aiHBIX
qucen CIIy4aifHOTO

pa3zmepa

6 MeTon HaxoIUT TMOAMHOXECTBO D3JIEMEHTOB MaccuBa | Kimacc  mpezacraBnser
CITy4alHBIX YUCEN, KOTOPBIE SBIISIOTCS YETHBIMU MacCHUB CITy9IaifHBIX

qucen CIIy4aifHOTO
paszmepa

7 MeTon HaxOOUT KOJIMYECTBO HEYETHBIX dJeMeHTOB B | Kimacc  mpezacraBnser
MaTpuLE CIIyYalHbIX YUCEI MaTpully CIIy4alHBIX

qucen (pasmep
3a/1aeTcs B
KOHCTPYKTOpE)

8 Meton ~ HaxoguT — pa3HMIy ~— MakcumainpHoro M | Kiacc OIHCHIBACT
MUHUMAIBHOTO 3JIEMEHTOB MATpPHUIIBI LIETBIX CIYy4YalHBIX | MATPUILy  CIyYalHBIX
qucen qucen (pa3mep

MaTpHUIIbl BBIOMpaeTCs
CIIy4aiiHbIM 00pa3oM)

9 Meroa HaxoAWT JOTHYECKOE 3HAaueHUe, ykasbiaromiee | Kiacc ONHCHIBACT
CYLIECTBYET JIM 33JaHHOE YHUCIO B MAacCHBE LEJbIX | MACCUB CITy4aifHbIX
CIIy9aifHBIX YUCEIl yucen (pazmep

MaccuBa BbIOMpaeTcs
CllydaifHBIM  00pazom,
HCKOMOE YHUCIIO
YKa3bIBAETCs B
KOHCTPYKTOpE)

10 MeTtoa CTpOUT MaTpHIly CiIydailHBIX OMTOBBIX 3HaueHui | Kiacc OIMCBIBACT
(0 umu 1), bopmupyeMyto cirydaifHbIM 00pa3oM MaTpHILy (pa3mep

YKa3bIBAETCS B
KOHCTPYKTOPE)

11 Meroa HaxXOAUT CUMBOJI CTPOKH, KOTOpBIA BcTeuaercs | Kiace OIHUCHIBAET

MaKCUMaJIbHOE KOJIMYECTBO pa3 CTPOKY (cTpoka
3aaeTcs B
KOHCTPYKTOPE)

12 MeTtox HaXOOUT MOAMHOXKECTBO J3JIeMEeHTOB MaccuBa | Kimacc OIHUCHIBAET
CJIIyYalHBIX YHCEJI, KOTOPBIE ACJSITCS Ha 3 MAaCCHUB

13 Merton HaxXOOWT YHCIO — KOJMYECTBO 3ieMeHTOoB | Kiacc onmuckiBaer napy
MPUCYTCTBYIOIMIUX B 00OUX MacCHBaX CIy4YalHBIX YHCEN. | MAacCHBOB (pazmep

ornpezensercs
CIIy4aiiHBIM  00pa3oM,
DJIIEMEHTHI MacCuBa —
CITy4JaiHbIE YHCIIa)

14 MeTton HaxoIUT HOOIMHOXKECTBO JJIeMEHTOB MaccuBa | Kimacc It ommcaHus
CIIy4aifHBIX YHCEN, KOTOpBIE OTIMYAIOTCS OT 3a/IaHHOTO | MacCHBa  CIyYalHBIX
yucia He OoJiee ueM Ha 4. yhcell W 3aJJaHHOTO

qucia

15 Merton HaxoguT JIOTWUYECKOE 3HA4YeHHWE, yKaswiBaromiee | Kmacc mpexacraBiser

CYHICCTBYCT JIN 3aJaHHbBII CHMBOJ B CTPOKEC

CTPOKY U  HCKOMBIH
CHUMBOJI




45

16 MeToa HaxoIuT OBa 4MCiIa — MaKCUMaibHbIE 37eMeHThl | Kimacc nanst ommcanus

MaccuBa CIIy4ailHbIX YHCEIL. MaccuBa  CIIy4alHbIX
JJIEMEHTOB

17 Merox HaxoguT CKaIsgpHOE Ipou3BeneHMe JBYX | Kilacc ommceiBaeT nBa

CIIy4aifHbIX BEKTOPOB. CIy4allHBIX  BEKTOpa
pa3MEpHOCTH N.

18 MeTtoa HaXOAUT CyMMY ABYX MaTpHIl clydaHbIX uncen | Kiacc omuceiBaeT mapy
MaTpul  CIy4YalHOIO
pa3Mepa, colepiKalux
CIIy4YalHbIE YHCIIa

19 MeTon HaxXOAWT KOJMYECTBO BXOXACHMN 3amanHoro | Kimacc OTIHCHIBAET
3JIEMEHTAa B MaTPULIE BEIIECTBEHHbIX YHCEIl CIIy4ailHy0 MaTpully U

HMCKOMOE YHUCIIO

20 Meton HaxoauT pe3yJsibTaT CIOKEHUs IBYX ciiydaiHbix | Kiacc onmuceiBaet mapy

BEKTOPOB LIEJIBIX YNCEI CIy4yallHbIX BEKTOpPOB
pasMepa n (n 3amaeTcs
B KOHCTPYKTOPE)

21 Merton HaxXoOIUT KOJWMYECTBO BXOXAEHUM 3amaHHoro | Kmacc mpexacraBiser

CHUMBOJIa B CTPOKE CTPOKY M  HCKOMOE
YHUCJIO

22 MeTtox HaXOOUT IMOAMHOXKECTBO 4YETHBHIX J3ieMeHTOB | Kitacc OIHUCBIBAET

MaTpPHUILIbI CITyYalHBIX YUCET MaTpUIly  CIIy4alHbIX
qucen (pazmep
MaTpHUILIbl YKa3bIBAETCS
B KOHCTPYKTOpE)

23 MeTto HaXOAUT CTAaTUCTHKY MaccuBa ciaydailHbix menbix | Kiace OIHUCBIBAET
quycesl: CHUCOK Map (YUCIO MaccuBa, KOJMYECTBO | MAaTPULly  CIIydalHBIX
BXOJKJICHHI ) qucesn (pa3mep

MaTpHIlbl BBIOMpaETCA
CITy4aiiHbIM 00pa3oM)

24 Meron HaxomuT pe3ysnbTaT — JIOTHYECKOe 3HadeHue, | Kiace OIMCBIBAECT
yKa3bIBAIOIEE CYIIECTBYET JHM 3aJaHHBI 3JIEMEHT B | MAaTPUIly CIy4alHBIX
Matpuiie grcen double qucel (pasmep

MaTpHUILIbl YKa3bIBAETCS
B KOHCTPYKTOpE)

25 MeTon HaxXoAMT CyMMY OJJIEMEHTOB MaTpuilel menbix | Kiacce OTHCHIBACT
CIIy4alHBIX YHUCEI MaTpully CIIy4alHBIX

qucen (pasmep

MaTpHUIIBl BBIOMpACTCS
CIIy4aiiHBIM 00pa3oM)

4. Bornpochl J71s1 3aIIUThI PaOOTHI

1. Kakue tunbel moTOKOB BhI 3HaeTre? UeMm oHu otTiimyarorcs?

2. JIng 4ero mpUMEHSAIOTCA MPUOPUTETHI MOTOKOB? Kak 3amaTe mpuopurer

moroka?
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3. Urto Takoe myJs noTokoB? Kakoil MmeTo 3amyckaeT NOTOK B ITyJie?
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JIABOPATOPHAA PABOTA 8. CO3JAHHME U 3AITYCK 3A1AY

1. Llenw u conepxkanue

[lenp nabopaTopHO# pabOThI: H3yUYNUTh MEXaHU3M PabOTHI C KJIaccaMHu 3aj1ad.
3agaun 1abopaTOpHON PabOTHI:

— U3YYHUTHh BO3MOXKHOCTH Kiacca Task;

— HAYYHUThCS CO3/]aBaTh U 3aIyCKaTh 3a/1a4H;

— HAy4UThCs padOTaTh C MacCUBaMH 3a/ad.

2. Teoperndeckoe 000CHOBaHUE

B cocrap .NET 4 Bxoaut HOBOe mpocTpaHcTBO uMeH System.Threading.
Tasks, B KOTOpOM coep aTcsi KIacChl AT aOCTparupoBaHus (PyHKITMOHATIBHOCTH
noTokoB. BuyTpu stux kiaccoB ucnoibsdyercsa ThreadPool. Tlox 3amaueii (task)
MOHUMAIOT CIWHUILY TOJJIEKAIICH BBIMOJHEHUIO pa0OThL. DTa eIMHHIA PaOOTHI
MOKET BBITIOJIHATHCS B OTICIHHOM IIOTOKE, HO MOXKET TakKKe 3alyCKaThCsl B
CUHXPOHU3MPOBAHHON MaHepe, OXKUJas BbI3BIBAIONIETO TOTOKa. B ciyuae
MPUMEHEHUS 3a7a49 CO3/IaeTCs JOMOJHUTEIBHBIH YPOBEHb aOCTpaKIMKM U TaKkKe
MOSIBJISIETCS] Macca BO3MOKHOCTEH JIJIs YIIPaBJICHUS JISKAIIMMH B OCHOBE IIOTOKAMHU.

3amaun  obecreunBalOT OOJBIIYI0 THOKOCTh B IUIaHE OpraHu3aluu
BBITIOJTHSIEMON PaOOTHI.

Jlns 3amycka 3amauyd MOYKHO HMCTOJIb30BaTh Jnbo kinacc TaskFactory, nmubo
KoHCTpykTOp Kiacca Task u wmeron Start(). Kouctpykrop Task mpocto
MPEeIOCTaBIsIET OOJBIIE THOKOCTH TIPHU CO3/IaHHUH 3aa4H.

[Tpu 3amycke 3a1a4yu MOKHO CO3aTh dK3eMILIIp Kiacca Task u Ha3HAYUTH
BEITIOJTHSAEMBIN KOJ[ C MCIIOIh30BaHUEM Jeerara Action mim Action<object> (T.e.
0e3 mapaMeTpoB JMOO0 C OJTHUM MapaMeTPOM THUIIa object).

B npencraBieHHOM JIMCTUHTE MOKa3aHbl BAPUAHTHI 3aIycKa 3aaa4 (puc. 8.1).
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class

{

static void Main(string[] args)

{
:.BackgroundColor = 1soleColor.White;
..Clear();
:.ForegroundColor = 50l .Black;

Task t1 = new Task(ParallelTask);
tl.5tart();

) y tf = new TaskFact ();
k t2 = tf.StartNew(ParallelTask);

k t3 = Task.Factory.StartNew(ParallelTask);

le,ReadKey();

public static void ParallelTask()

{
}

le.WriteLine("Bunonnenne sagaun {@0}", Task.CurrentId);

Pucynok 8.1 — BapuaHTsl 3amycka 3a1ay.

[TepBsIii crioco0 3armycka 3aaa4 mpeanoiaraeT co3nanne oobekra tuna Task
U 3anyck 3amaun metonoM Start( ). o BbizoBa Start() 3amaua HaxoauTcs B
cocrosaun Created, To ecTh 3amaya HE 3alyCKaeTCs aBTOMATHYECKH TIOCIE
co3nanus. JlaHHBIN MOIX0/] MOX0K HAa MCIOJIb30BAHNE AaCHHXPOHHBIX JCIETaTOB —
3a/laya 3alyCcKaeTcs B ACMHXPOHHOM peXuMe. 3anady MOXHO 3alyCTHTh B
CUHXPOHHOM (HENapajuIeIbHOM) PEXHUME; ISl TOr0 HEOOXOIUMO HCIOIB30BaTh
Metoa RunSynchronously( ) Bmecto Start( ).

Btopoi#i cnoco6 mpeamosaraer wucnonb3oBaHue oObekTa TaskFactory:
co3manue o0beKTa M BBI30B MeTo1a StartNew( ) ¢ mapamMeTpoM-1eJIeraToM.

Tpetnii cmoco6 — BeI30B MeToaa StartNew( ) gepe3 cBoiicTBO Factory kimacca
Task.

Koncrpykropy Task u meromy StartNew( ) kiacca TaskFactory moxxHO
nepenaBaTh 3HaueHus u3 nepeuncienus TaskCreationOptions. 3a cuer mepemauu
3HaueHnss LongRunning MoxHO MHGOOPMHUPOBATH MIAHUPOBIIMK 33/1a4 O TOM, YTO
BBITIOJIHEHUE 3a7a4d  TpeOyeT IMTEIBbHOTO BpPEMEHH, 4YTOOBI OH MOT IO

BO3MOXXHOCTH BBIIACINUTD HJIA HCC HOBBIN MOTOK.
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Ecnu 3aJgada JOJIXKHa OBITH IMPHUCOCINHCHA K pOI[HTCHBCKOﬁ 3agadc U,

CJIICOOBATCIbHO, OTMCHATHBCA B ClIy4daC OTMCHBI ATOM pOI[HTGJ'II:CKOI?I 3aJa4u,

HE0OX0aMMO HCIoJib30BaTh 3HaueHue AttachToParent. YcranasnuBas 3HaueHue

PreferFairness, MO>XHO yKka3bIBaTh MJIaHUPOBIINKY, YTO OH CHAayaia J0JKEH Opath

3aJaur, OXHMAAIOIIWC BBIITIOJTHCHMHSI. IIo YMOJTYAaHHUIO TaK HE IIPOUCXOOUT, CCIIN

3a7a4a CO3JaeTcs B paMKax ApYyrou 3azadyu. Ecim 3amadm NpenycmaTpuBarOT

CO34aHHUC OOIIOJTHUTCIBHBIX CAWMHMII paGOTI)I 3da CUCT HMCIIOJIB30BAHHA OJOYCPHHUX

3aga4, TO OTH AOYCPHHUC 3aJda4u IIOJIYHArOT 0oyiee BBICOKUH IMPUOPUTET 110

CPAaBHCHHIO C JPYIUMHU 3a/lad4aMU.

Onu =He JAOKNIAOTCA 3aBCPIICHUA pa6OTBI B OUCpPCOaH I1yJjia IOTOKOB. Ecan

TaKUC 3aaa4u JOJI’KHBI O6pa6aTBIBaTBC5{ PaBHOIIpAaBHO CO BCEMH OCTaJIbHBIMH

3aJ1a9aMu, TOHAA00UTCS yeTaHOBUTH 3HaYeHue PreferFairness.

3. MeTtoauka 1 MOpsIOK BBIMOIHEHUS pabOThI

1. Coznaiite KOHCOJIbHOE MpuUiiokeHue B cpene Visual Studio.

2. Peanusyiite pemieHWe 3aJa4d B COOTBETCTBHM C WHAUBHAYAIbHBIM

BApHUAHTOM C IPUMCHCHHUCM KJIaCCa Task.

NuauBunyansHOE 3a1aHKE.

Bapuant Meton s peanu3zanuun

1 MeTtop pacueTa CyMMBI SJIEMEHTOB MacCUBa CIyYaWHBIX YUCEIL.

2 Meton npeoOpa3oBaHUs MATPHUIIBI CIYyYaHBIX YHCE: DSJIEMCHTHI
KpaTHbIE 3 3aMEHSIOTCS] Ha KBAIPAT COOTBETCTBYIOMIETO JIEMEHTA.

3 MeTon BeiuucieHus (hakTopuaa yncia.

4 Meton mnpeoOpa3oBaHUs MATPUIIBl CIYYaHBIX YHCET: KaXKIbId
AJIEMEHT 3aMEHSIETCS CUHYCOM SJIEMEHTA MaTPHULIBL.

5 Merton mnpeoOpa3oBaHHMs MATPUIIBl CIIy4aWHBIX YHCEI: HEUYCTHBIC
2JIEMEHTHI 3aMEHSIOTCS —1.

6 Meton noucka cpeiHero apuMeTHIECKOT0 3JIEMEHTOB MaTPHIIBI.

7 MeTo BBIYMCICHNS MUHUMAJIBHOTO 3HAYCHHUSI B MaTPHUIIE CIIYYAMHBIX
YHCel.
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8 Meton mnpeoOpa3oBaHusl MAaTpPULIBl CIyYalHBIX YHCEJ: YETHbIE
AIIEMEHTHl ~ 3aMEHAIOTCS  CYMMOM  KOCHMHyca M CHHyca
COOTBETCTBYIOIIETO 3JIEMEHTA MATPUIIbL.
9 Meton mnpeoOpa3oBaHUs MaTPUIBl CIYYalHBIX YHCEN: HEYETHbIE
AJIEMEHTBl  3aMEHAIOTCA  CYMMOM  TaHreHca M KOTaHIeHCa
COOTBETCTBYIOIIETO 3JIEMEHTA MaTPUILIBL.

10 MeTo BEIYMCIICHHS CTATUCTUKH 10 CITyYalHOM MaTpulie (KOJIMYeCTBO
JIEMEHTOB JUISl K&KJOr0 3HAYEHUs] MAaTPULIbI).

11 MeTo 1 BEIYHMCIICHUS CPeTHEr0 apu(METHIECKOT0 JJIEMEHTOB MAaCCHBA.

12 MeToz rmorcka MakKCUMMaJIbHOTO DJIEMEHTA B MAaTPUIIE.

13 Meton mnpeoOpa3oBaHus MaTpPUIbl CIyYalHbIX YHUCEN: KaXIbIH
AJIEMEHT 3aMEHSAETCS] KOCHHYCOM 3JIEMEHTAa MaTPHUIbI.

14 Metop nojicuera KOJIMYeCTBA YETHBIX 3JIEMEHTOB B MaTPUIIE.

15 Meton BBIYMCIICHUS CKASIPHOTO MPOU3BEACHUS JBYX CIIyYalHBIX
BEKTOPOB.

16 MeTton npeobpazoBaHusi MAaTPUILIBI CIIYYAHHBIX YUCEI: BCE JIEMEHTHI

3aMCHAIOTCA CYMMOﬁ KOCHMHYCa MW CHHYCa COOTBCTCTBYIOIICTO
9JICMCHTA MAaTpHUIIbI.

17 MeTton BBIYMCIEHUS CPEAHEro apu(METHYECKOr0 TPEXMEPHOTO
MacCHBa CIYyYalHBIX YUCET.

18 Metoq BEIYMCIEHUS CYMMBI IBYX MaTpHIL.

19 Meron pacuera MOAYJIsl CIy4alHOrO BEKTOPA.

20 Meton mnpeoOpa3oBaHus MATpHUIbl CIy4YyalHBIX YHCEN: YETHbBIE
AJIEMEHTHI 3aMEHSAIOTCSI TAHTEHCOM JJIEMEHTA MaTPULIBL.

21 Meron mnoxacdera KOJHMYECTBA UHCEN, KpPAaTHBIX 3, B MAacCHUBE
CIIyYalHBIX YUCE.

22 MeTton  BBIUMCIEHUS CTAaTUCTUKU (KOJMYECTBO JUISI  KaXKJOTO
BXOJISIIIIET0 CUMBOJIA) TIO CTPOKE.

23 Meron  BBIUMCIEHUS CTAaTUCTUKH MO  CIy4ailHOMYy  MAacCHBY
(KOJIMYECTBO 3JIEMEHTOB JUIsl K&XKJIOTO 3HAUECHHUSI MACCUBA).

24 Meron mozacyera KOJMYECTBA YETHBIX M HEYETHBIX JJIEMEHTOB
MaTpHULBIL.

25 Meron BBIUMCIIEHMS CTAaTUCTUKM IO TPEXMEPHOMY MAacCCUBY

(KOHH‘I@CTBO DJIEMCHTOB I KAXXKJO0I'0 3HAaYCHUA Macana).

4. Borpocsl 151 321U ThI paOOTHI

1. Yro Takoe knacc Task? Uem ximacc Task ormmuaercs ot kinacca Thread?
2. Kak mnonyuuts wuneHtudukatop Tekymied 3amaun? Kak momyduthb

UACHTU(PUKATOP TEKYIIEro MoToKa?
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3. OnumuTe BO3MOXKHBIE METObI CO3JJaHUS U 3aITyCKa 3a7ad.
4. Kakue mapaMeTpsl 3aJadyd MOXXET YCTAaHOBUTb IIPOTrPAMMUCT IIPH
peanuzanuu 3agayn? ONUIIATE BO3MOKHBIE BAPWAHTHI NPUMEHEHHMS IapaMmeTpa

tumna TaskCreationOptions.
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JIABOPATOPHAA PABOTA 9. 3ATIAYU [TPOJOJDKEHUA

1. Llenp u conepxxkanue

[lenp  nmabopaTopHOWl  pabOTHI: HAYYHTHCS  HWCIOJIB30BaTh  3aJa4d
MPOJIOJDKEHUS B MHOTOIIOTOYHBIX IMPOTpaMMax.

3anauu 1abopaTopHOM pabOTHI:

— Hay49HUThCs (POPMHUPBOATH MOCIIEIOBATEILHOCTD 3aITyCKa 3a/1a4;

— HAYYUTHCA WCIIOJB30BaTh 3aa4dl TMPOJODKCHHUS i (HOPMHUPOBAHHUS
TIOCTIEIOBATEIHHOCTH BBINTOHIEMBIX PaboT;

— HAy4YWThCS HCIONB30BaTh 3aJa4ll MPOJOJDKEHUS Ui peau3aiuu

MacCCOBOI'O 3aIlyCKa 3aaau.

2. TeopeTnueckoe 000CHOBaHUE

B cmydae mpuMeHeHHs 3a1ad MOYKHO yKa3bIBaTh, YTO IOCJIC 3aBEPIICHUS
OJTHOM 3aJla4u¥ JTOJDKHA HAYMHATHCSA KaKas-TO ApyTras 3a7ada. B maHHOM MexaHu3Me
MOXHO TaK)X€ pealu30BaTh YCIOBHOE BBINOJHEHHUE: pEaU30BaTh 3aIyCK
OTIpEICIICHHOW 3a/laud TPOJOJDKEHUS B 3aBUCUMOCTH OT XapaKTepa 3aBepIICHUS
OCHOBHOM 3a/1auu (TJIaHOBOE 3aBepIIeHUE, OMUOKa U T.J.).

3afava MpoI0JDKEHUS IPUHUMAET rmapaMmeTp tuna Task, KOTOpbIii MO3BOJISIET
MoJTy4aTh HHPOPMAIIUIO 00 UCXOMHOU 3a/1a4e. 3agada MPOI0JDKEHUS OTIPEIeTseTCs
BbI30BOM MeTona ContinueWith() oObekta wncxomHol 3amaud. Pa3BuUThHIMHU
CpeACTBaMM OMpENEeNICHUs U 3alycka 3a/1a4 NpoAOoJDKEHHs 00JaaeT Takxke Kiace
TaskFactory.

Paccmopum npumep ucrnonszoBanust ContinueWith( ) (puc. 9.1).
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static void Main(string[] args)

{
k tBase = new Task(
() = {
Console.WriteLine("OcnoBHan sagava. Havano");
ead.Sleep(3000);
ole.WriteLine("OcHoBHan 3apava. Oxonuanue");

1

k tContinue = tBase.ContinueWith(
base_task => {
( le.WriteLine("3apnaua {@) sasepuena.”, base_task.Id);
nsole.WriteLine("3anava npoponxenuna. Havano");
Thread.Sleep(3000);
Console.WriteLine("3apgava npogonxenun. Oxonvamue");
1);

tBase.Start();

le.ReadKey();
}

Pucynok 9.1 — Ucnonb3oBanue ContinueWith( ) 115t onpenenenus 3aiauu

MIPOJOJIKEHUS.

OueBugHo, uto wcnoib3oBarh ContinueWith( ) MoxxHO a7 ompenencHus
HECKOJIBKUX 3a7a4 npojoipkeHus. [IpuueM kaxkgas 3amada MpOJOJIKEHUS MOXKET
UMETh HECKOJIPKO CBOMX 3a7a4 MPOJOJDKCHHs. TakuMm 00pa3oM, MOXKHO CTPOUTH
CIOXHBIE HWepapXuu 3amad. B  KkadecTBe BTOPOTO TMapamMeTpa MeToja
ContinueWith( ) MOHO yKa3aTh 3HAYCHUE u3 nepeYrCiICHuUs
TaskContinuationOptions. Kaxxnoe u3 3nauennii (OnlyOnFaulted, NotOnFaulted,
OnlyOnCanceled, NotOnCanceled, OnlyOnRanToCompletion u mip.) yka3biBaeT Ha

YCIIOBHE 3aITycKa 3a/1a4y MPOI0JDKEHUSI.
3. MeTonuka v MOPSJIOK BBITIOTHEHUS PAOOTHI
1. Co3naiiTe KOHCOJIBHOE MPUIIOKEHUE.

2. Peanmyl"ne pelmiCHUC 3a4a4r C HCIIOJIBb30BAHUCM MCXAaHHU3Ma 3aJa4

IMPOJAOJIZKCHUA B COOTBETCTBHUH C BAPMAHTOM MH/IMBUAYAJIbHOI'O 3aaHUS.
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NunuBuayansHOE 3aJaHHE.

Bapuant OcHoBHas 3a7a4a 3agauu MPOJOJKCHUS

1 ['enepanus mMaTpuipl CIIy4aWHBIX | 2 3aJa4d:  pacyeT  CyMMBI
qrcell (pazmep 3a/1aeTcA | AJIEMEHTOB; MIOMCK
I10JIb30BATEJIEM ) MaKCHUMAaJIbHOT'O 3JIEMEHTA.

2 ['enepanuss MaccuBa CIIy4aWHBIX | 2 3a7a4u: BBIYHCIICHUE
qucen (pazmep 3a/laercs | KoJu4ecTBa AJIIEMEHTOB,
MOJI30BATEJIEM ) JensmuMxcss  Ha  3;  TOMCK

MHUHHUMAaJIbHOTO 3JIEMEHTA.

3 ['eHepanys MaTpunbl CIy4alHBIX | 2 3aJayd: pacyeT CyMMBbI BCEX
yrcen (pasMep  OINpenessieTcs | YeTHBIX  DJIEMEHTOB;  IOHMCK
CIIy4aifHBIM 00pa3oMm) CpPEIHETO apuPpMETUIECKOTO

AJIIEMEHTOB.

4 ['enepanuss MaccuBa CIly4aWHBIX | 2 3aJa4d:  pacyeT  CyMMBI
gucesn (pa3Mep  ONpEeNessieTcs | HEYETHBIX JJIEMEHTOB; IOJACYET
CITy4aiiHbIM 00pa3oM) KOJIMYECTBA AJIEMEHTOB, KPATHBIX

3.

5 ['eHepanuss MaTpuIlbl CIIy4yalHBIX | 2 3aJadd: BBIBOJ MaTpHIbl B
qucen (pazmep 3a/1a€TCs | KOHCOJb; TMOJCYET KOJUYECTBA
M10JIb30BATEJIEM ) AIIEMEHTOB, KPATHBIX 7.

6 ['eHepanuss MaccuBa cllyyalHbIX | 2 3aJa4d:  pacyeT  CyMMBbI
qucell (pazmep 3a/aeTcs | KBaApaToB YETHBIX SJIEMEHTOB;
10JIb30BATEJIEM ) MOMCK MaKCUMaJIbHOT'O 3JIEMEHTA.

7 I'eHepanust MaTpuUbl CIIy4yaWHBIX | 2 3aJ1a4d: MOUCK MAKCHMAaJIbHOIO
yucen (pa3Mep  ONpEeNesseTcs | JJIeMEHTa B KaXJOM CTOJIOIE;
CITy4aiiHbIM 00pa3oM) MMOMCK MHHUMAJIBHOTO 3JIEMEHTA

MaTpPHIIBL.

8 ['enepanus MaccuBa Ciy4aillHBIX | 3 3aJauu: pacueT CyMMbl KyOOB
yucen (pa3Mep  ONpEeNessieTcsl | HEYETHBIX — AJIEMEHTOB;  MOMCK
CIly4aifHBIM 00pa3oMm) MaKCHUMAJIBHOTO 3JIEMEHTA; MTOUCK

MUHHMAJIBHOTO JIEMEHTA.

9 ['eHepanys MaTpunbl CIIy4allHbIX | 2 3aJa4d: [MOMCK MUHUMAJIbHOTO
qucell (pazmep 3a/aeTcd | JIEMEHTa B KaXKIOM CTOJIOLE;
MI0JIb30BATENIEM ) IOMCK  3JIEMEHTOB  MAaTpPHIIbL,

OTIMYAIOUIMXCs HE 0oJiee 4yeM Ha
4 OT 3aJJaHHOTO MOJIb30BATEJIEM.
10 I'eHepanmsi maccuBa CIy4alHBIX | 2 3aJla4yd: MMOUCK MAKCHMAaJIbHOTO

qucesn (pa3mep
MIOJTE30BATEIIEM)

3a4acCTCsA

DJIEMEHTA, IIOJACYET KOJIMYECTBa
DJIEMEHTOB MAacCCHBA, JCIAIINXCS
Ha 5.
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11 I'enepanmsi MaTpuubl CIy4alHBIX | 3 3aJaud: BBIBOJ MAaTpHUIBI B
gucen (pa3Mep  OMNpenensercs | KOHCOIb; TMOACYET KOJIUYECTBA
CITy4aiiHbIM 00pa3oM) AJIEMEHTOB MAacCHBa, KOTOpHBIC

JensaTca Ha 3; HOMCK MUHUMYMa B
Ka)JIOW CTPOKE.

12 I'enepanusi mMaccuBa Cly4alHBIX | 2 3a/laud: MOMCK MHHHUMAaJIbHOIO
yucen (pa3Mep  ONpeNessieTcs | JIEeMEHTa  CpPeld  HEYETHBIX;
CIIy4aifHBIM 00pa3oMm) MOACYET KOJIMYECTBA DJIEMEHTOB

MacCHBa, JCIAIuXcs Ha 7.

13 ['eHepanys MaTpulbl CIy4ailHBIX | 3 3aJadu: pacyeT CyMMbl KyOOB
quceln (pa3mep 3a7a€TCS | YETHBIX  3JIEMEHTOB; MOUCK
MOJIb30BATENIEM) CpPEeIHETO apu(MEeTHIECKOTO

3JIEMEHTOB; MOUCK
MUHHMAaJIbHOTO 3JIEMEHTA.

14 ['eHepanuss MaccuBa Clly4alHBIX | 2 3a[a4d: MOUCK MaKCHUMAaJIbHOTO
qucen (pazmep 3a/1a€TCS | DIEMEHTA CPEAU YETHBIX; MTOACUYET
MOJIb30BATEJIEM ) KOJIMYECTBA AJIEMEHTOB MAacCCHBa,

OTJIMYAIOIIUXCS  OT  3aJaHHOTO
MOJIb30BaTeJIeM He Oojiee 4eM Ha
3.

15 ['enepanuss MaTpuIpl CIIy4alHBIX | 3 3aa4d: pacyeT CyMMBI YETHBIX
yucen (pa3Mep  OmpenensieTcs | 2JIeMEHTOB, Jensdiuxcsia Ha 4;
CIly4ailHbIM 00pa3om) ITOMCK MaKCUMyMa cpenu

9JIEMEHTOB, JCIAIMXCI Ha 3;
MOMCK MUHUMAJIBHOTO DJIEMEHTA.

16 ['eHepanuss MaccuBa Cily4alHBIX | 3 3aJayd: BBIYMCIICHHE KBaJapara
yucesn (pa3Mep  OMNpeNessieTcsl | CyMMbl DJIEMEHTOB; BBIUMCIICHUE
CITy4aiiHBIM 00pa3oM) CyMMBbI KyOOB 2JIEMEHTOB; BBIBOJ

MaccHBa B KOHCOJIb.

17 I'eHepanuss MaTpuubl CIy4yaWHBIX | 3 3aJaud:  pacuyer  CyMMBI
quceln (pa3mep 3a/1aeTCsl | DJIEMEHTOB, Jensdimuxcs Ha 4;
MOJIb30BATEJIEM ) pacuer KOJWYECTBA DJIEMEHTOB,

Jensmuxcs  Ha o 3; TIOMCK
MUHHMAaJIbHOTO 3JIEMEHTA.

18 ['eHepanuss maccuBa Clly4alHBIX | 3 3aJayd:  pacyeT  CyMMBbI
qucen (pazmep 3a/1a€TCS | HEYETHBIX AJIEMEHTOB, IEIIAIINXCS
MOJIb30BATEJIEM ) Ha 7; TOUCK MAaKCHAJIBHOTO

AJIEMEHTa; BBIBOJ MAcCHUBa B

KOHCOJIb.
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19 I'eHepanmsi MaTpuubl CIy4aWHBIX | 3 3aJaud:  pacuer  CyMMBI
yucen (pa3Mep  ONpEeNesseTcsl | HEUETHBIX AJIEMEHTOB, ACTIALIMUXCS
CIly4ailHbIM 00pa3om) Ha 7; TOMCK MakCHUMyMa Cpelau

AJIEMEHTOB, JENAIIMXCS Ha 2;
BBIBOJI MATPHUIIbI B KOHCOJIb.

20 ['eHepanuss MaccuBa Clly4alHBIX | 3 3a7a4: pacyeT CyMMBbI YETHBIX
yucen (pa3Mep  OMNpEeNessieTcs | DJIEMEHTOB, JesIuXcs Ha 4;
CIIy4aifHBIM 00pa3oMm) MTOUCK MaKCUMyMa cpeau

3JIEMEHTOB, JCIIIMXCS Ha 3;
IIOMCK MUHHUMAJIBHOTO AJIEMEHTA.

21 ['eHepanys MaTpulbl CIIy4allHbIX | 3 3aJadu: pacyeT CyMMbl KyOOB
quCcen (pazmep 3a1a€TCS | DJIEMEHTOB, JEIAIIMXCS Ha  3;
M0JIb30BATEJIEM ) ITOMCK MAaKCUMAJIBHOTO 3JIEMEHTA;

MOMCK MUHUMAJILHOTO 3JIEMEHTA B
Ka)KJIOM CTOJIOILIE.

22 ['eHepanuss MaccuBa cClly4alHbIX |3 3aJayd:  pacyeT  CyMMBbI
qucell (pazmep 3a/1a€TCsl | HEYETHBIX AJIEMEHTOB, IEIIAIINXCS
MOJIb30BATEJIEM ) Ha 5; MOWUCK MakKCUMyMa Cpeau

AJIEMEHTOB, Jensdmuxcs Ha 9;
MOMCK MUHUMAJIBHOTO 3JIEMEHTa
Cpelld YETHBIX.

23 I'eHepanuss MaTpuubl CIy4yaWHBIX | 3 3aJadyd:  pacuyer  CyMMBI
yucen (pa3Mep  ONpEeNessieTcs | JJIEMEHTOB, JeNsuuxcs Ha S;
CIly4ailHbIM 00pa3om) ITOMCK MaKCUMyMa cpenu

9JIEMEHTOB, Jenammxcsd Ha 9;
BBIBOJI MATPHUILIbI B KOHCOJIb.

24 ['eHepanuss MaccuBa Clly4alHbIX | 3 3aJayd:  pacyeT  CyMMBbI
gyucen (pa3Mep  OMNpeNessieTcs | KBaApaTOB YETHBIX DJIEMEHTOB;
CIIy4aifHBIM 00pa3oMm) MTOUCK MaKCUMyMa cpeau

AJIEMEHTOB, Jensdmuxcs Ha 9;
BBIBOJI BCEX JIEMEHTOB MACCUBA.

25 I'eHepanust MaTpuUbl CIy4yaWHBIX | 3 3aJadyd:  pacuyer  CyMMBI
qucen (pazmep 3a/1a€TCS | HEYETHBIX AJIEMEHTOB, NEIIAIINXCS
MOJIb30BATEJIEM ) Ha 2; TOMCK MaKCUMyMa B KaXJ0M

CTOJIOIE; MOMCK MHMHHMAJIBLHOTO
AJIEMEHTA B KAXKJ0M CTPOKE.

4. Borpochl JJ1s1 3aIIUTHI PaOOThI

1. Yro Takoe 3amadya MPOIAOJLKEHUS?

MEXaHU3M?

Jiig yero MCHosb3yeTrcs IJaHHBIN
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2. CKOJIbKO 3aJ1a4 TIPOJIOHKEHUS MOKET UMETh Kaxk/1ast 3aaya’?

3. C momompr Kakoro Meroja kimacca Task MOXXHO 3amaTh 3aaady
IPOJIOJKEHUSA?

4. Kakme mapaMeTrpbl MNPHUHUMAET METOJA, NPEACTABIAIOIIMN 3anady
MPOJOJKEHUS?

5. I[MoscHuTEe MEXaHW3M OMNPEICIICHHS YCIOBHBIX 3a/1a4 MPOJAOJIKEHUS.

6. Ormumure Metobl kinacca TaskFactory, mpenna3zHaueHHbBIC 1)1 YKa3aHHS
3a7a4 IPOJAOJKCHUS.

7. Onumure MEXaHW3M, UCHONB3YIOIMMN 3alauyd MPOAOJIKEHUS U
MO3BOJIAIONTUN 3amyCTUTh OoJbiioe KomudecTBO 3amad (100, 1000, ...) omHou

KomaHjion Start( ).
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MeToanyeckue yKazaHus
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«IlapanienbHoe MPOrpaMMHPOBAHNE)
JUISl CTYJI€HTOB HApPaBJICHUS IOATOTOBKH
09.04.02 «MudopMaiMOHHbIE CHCTEMbI M TEXHOJIOTUID)
HaIpaBJIEHHOCTb (TPOPUIIb)
«HMcKycCTBeHHBII HHTE/LUIEKT, MaTeMaTH4YeCKOe MO/IeJIUPOBAHHE U
CYyNIepKOMIIbIOTEPHBIE TEXHOJIOTHH B pa3padoTKe HHPOPMANMOHHBIX CHCTEM))

CraBponoJsn, 2026



1. OOmue mosI0:KeHHS

CamocTosTenpHas paboTa — IulaHupyeMas yaeOHas, yaeOHO-HCCIIeI0BaTEeIbCKAsl, HAyYHO-
UCCIIeI0OBaTEIbCKas padoTa CTYACHTOB, BHITIOJHSIEMasi BO BHEAY JUTOPHOE (2y TMTOPHOE) BpEMS IO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJICTBE NPETOAAaBaTeNsi, HO 0e3 ero HemoCpeICTBEHHOTO
ydacTus (TIpU YaCTUYHOM HEMOCPEICTBEHHOM YUaCTHH NPENoIaBaTesl, OCTABIISIOIIEM BEIyIYIO
poJIb 32 pabOTOM CTYJCHTOB).

CamocTtosarenbHas pabota ctyaentoB (CPC) B BY3e siBnsieTcst BaXKHBIM BUIOM Y4eOHOM 1
HAy4YHOU JEATEIBbHOCTH CTyleHTa. CamocTosiTenbHas paboTa CTyACHTOB UIPAeT 3HAYUTEIbHYIO
POJIb B PSUTHHIOBOW TEXHOJIOTHU O0YUYCHHSI.

K 0CHOBHBIM BH/1aM CAMOCTOSITEILHON pabOThI CTYZCHTOB OTHOCSTCS:

— (opMHpOBAaHNE U YCBOCHHE CO/ICPKaHUS KOHCIIEKTa JISKIIMHI Ha 0a3e peKOMEHJOBAaHHOM
JEKTOpOM Y4eOHOW auTepaTypsl, BKJIOYas HHGPOPMALMOHHbIE 00pa30BaTENbHbBIE PECYPCHI
(37EeKTpOHHBIE YUEOHUKH, 3JIEKTPOHHBIE OMOINOTEKH U Ip.);

— HamnMcaHue JOKJIA0B;

— [MOATOTOBKA K CEMUHApaM, MPaKTUYECKUM U Jab0paTOpHbIM paboTaM, UX 0pOpMIIEHHUE;

— COCTaBJICHWE AaHHOTHPOBAHHOI'O CIMCKA CTaTed U3 COOTBETCTBYIOLIUX JKYPHAJIOB IO
OTpacisM 3HaHUH (ITeAarorunuecKux, ICHXOJOTHUECKUX, METOINIECKHX H 1p.);

— BBINOJIHEHHE YUEOHO-UCCIIEI0BATEIbCKUX paboT, MPOEKTHAsS AEATEIbHOCTD;

— TOATOTOBKA MPAKTHYECKUX pa3pabOTOK M PEKOMEHIAIMA MO PEHICHUI0 MPOOIIeMHON
CUTYallUH;

— BBINIOJIHEHUE JIOMAIIHUX 33JaHUH B BHJE PEUICHHS OTACTBHBIX 3a/a4, NMPOBEICHHUS
TUIOBBIX PAacyeTOB, PAaCUYETHO-KOMIBIOTEPHBIX M WHAMBUIYAJbHBIX PAa0OT MO OTAEIbHBIM
pazzenam cosiep KaHus JUCLUIUIMH U T.1.;

— KOMIIBIOTEPHBIM TEKyIIUl CaMOKOHTPOJb M KOHTPOJb YCIIEBa€MOCTH Ha 0aze
AJIEKTPOHHBIX 00YYaIOIIKX U aTTECTYIOIIUX TECTOB;

— BBINOJIHEHHE KyPCOBBIX paboT (IPOEKTOB) B paMKaX AMCLUILINH;

— BBINOJIHEHHE BBIITYCKHOW KBaTH(PUKAIIMOHHOMN paboThI 1 Ap.

MeTtoanka OpraHu3aly CaMOCTOSATENILHOW pabOThl CTY/JAEHTOB 3aBUCHUT OT CTPYKTYPBHI,
XapakTepa W OCOOCHHOCTEW HM3y4yaeMoOil IMCUMIUIMHBI, 00beMa YacoB Ha €€ W3YyYeHHE, BUIA
3aJaHUi 711 CaMOCTOSATENBHOM pabOThl CTYAEHTOB, MHIMBHYaJlbHBIX KAa4e€CTB CTYIEHTOB W
YCJIOBHUH y4eOHOM IeATETLHOCTH.

[Iponiecc opraHuzalMu CaMOCTOSITENBHOW pabOThl CTYIEHTOB BKJIOYaeT B cels
CJICIYIOLIME ITAIBL:

® [10JIrOTOBUTEINIbHBIN (ONpezieNieHHe 1esiel, COCTaBIeHNE MPOrPaMMBbl, TOATOTOBKA
METOAMYECKOTO 00ECTIeYeHHS, TIOATOTOBKA 000PYI0BaHUS);

® OCHOBHOMH (peanu3aiys NporpaMmbl, UCIIOJIb30BaHKUE IPUEMOB OMCKA HHPOpMALUH,
YCBOEGHHUSI, IEpepadOTKH, TPUMEHEHUS, Iepelaun 3HAaHUH, (GUKCUPOBAHHUE PE3YIIbTATOB,
caMOOpraHu3alys npouecca paboTbl);

® 3aKJIIOYMUTEIbHBIN (OLIEHKA 3HAUMMOCTH U aHaJIu3 Pe3yJIbTaTOB, UX CUCTEMAaTU3allus,
oleHKa 3P PEeKTUBHOCTH MPOTpaMMbI U IPUEMOB pabOThI, BEIBOJIbI O HAIPaBIECHUSIX
ONTUMHU3ALMH TPYJA).

CamocTtosiTennbHast pabora mo gucHumuinHe «llapamienbHoe MPOrpaMMHPOBAHHEC)
HamnpaBlieHa Ha (popMHUpOBaHUE CIEAYIONUX KOMIETEeHIMIi:
Konu, dbopmymmpoBka Konu, hbopMynmupoBka nHIAKATOpA Ilnanupyembie pe3yabTaThl
KOMIIETEHIIUU 00yYeHUs 110 TUCIIUTUINHE
(MOyITI0), XapaKTepH3yOIIne




3TaIbl GOPMHUPOBAHUS
KOMIIETeHIIUH, HHINKAaTOPOB

[1K- 2 Criocoben
BBIOMpaTh, pa3padaTbiBaTh
U IIPOBOJUTH
9KCTIEPUMEHTAIBHYIO
MPOBEPKY
paboTocniocoOHOCTH
HPOrPaMMHBIX
KOMIIOHEHTOB CHCTEM,
OCHOBAHHBIX Ha 3HAHUSX,
10 00ECIEUECHUI0
TpeOyeMbIX KpUTEpUEB
3G GEKTUBHOCTH U
KayecTBa
(bYHKIMOHHPOBaHHS

IIK-2.1: Ynpasnser npoueccamu
pa3pabOTKH M CONPOBOKACHHS
TpeboBaHUi K CHCTEMaM M Kaue€CTBOM
CHCTEM, aHATUTHIECKUMH PECYPCAMH,
BEIOMpaeT, pa3padaTbIBacT U MPOBOAUT
HKCTIEPUMEHTAIBHYIO IPOBEPKY
paboToCTIOCOOHOCTH MTPOTPAMMHBIX
KOMITOHEHTOB CHCTEM, OCHOBAaHHBIX Ha
3HaHHUAX

[TpaBuiIbHO ymIpaBisieT mporeccaMmu
pa3pabOTKH M CONPOBOKACHHS
TpeboBaHUii K CHCTEMaM M KaueCTBOM
CHCTEM, aHATUTUYECKUMHU
pecypcamu.

I'pamoTHO BBIOHpaeT, pazpabaThIBacT
Y IIPOBOJUT SKCIIEPUMEHTAIIBHYIO
MIPOBEPKY paboTOCIOCOOHOCTH
HPOIPaMMHBIX KOMIIOHEHTOB CUCTEM.

[1K-2.2: IIpoBOOUT 3KCIIEPUMEHTAIBHYIO
MPOBEPKY pPabOTOCIOCOOHOCTH CHUCTEM,
o 00ecreYeHu0 TpeOyeMbIX KPUTEPHEB
3G GEKTUBHOCTH u KauecTBa
(DYHKIIMOHMPOBAHHS,.

ObecmieunBaeT TpeOyeMble KPUTEPHH
3G GEKTUBHOCTH u KauecTBa
paboTOCIOCOOHOCTH CUCTEM.

IIK-12 Crnocoben
pa3pabaThIBaTh U
HCCIIE0BATh
TEOPETUUECKHE U
IKCIIEPUMEHTAIIbHBIC
MOJIENIH OOBEKTOB
poheCCHOHATBEHOI
JIEITENILHOCTH Ha OCHOBE
I/ICKyCCTBeHHOFO
UHTEJIIEKTA,
MaATEMATUYCCKOT O
MOJICITUPOBAHHUS U
CYMEPKOMITBLIOTEPHBIX
TEXHOJIOTUI ¥ METO/IOB
HCKYCCTBEHHOTO
HHTEIIEKTA

ITK-12.1: Pa3pabarbiBaeT METOUKY
BBITIOJTHEHHS aHAIMTHYECKHUX PadoT B
KOHTEKCTE HCCIICIOBAHUS MOJICTH
00BEKTOB IPO(ECCHOHANBEHON
JIESITEIFHOCTH Ha OCHOBE METO/IOB
MaTeMaTH4ECKOTr0 MOJEIHPOBAHHUS U
HCKYCCTBEHHOT'O MHTEIUIEKTa

[IpaBuaBHO BEIOMPACT U TPAMOTHO
MPUMEHSIET METOIBI
MaTEMaTHYECKOr0 MOJICITMPOBAHHUS 1
HCKYCCTBEHHOTO UHTEIUICKTA JUIst
pa3pabOTKK METOAMKU BBIIOIHEHUS
aHATMTUYECKUX padoT IpH
UCCIIeJOBAaHUU MOJieieil 00bEeKTOB

poeCCHOHATBHON

I'paMOTHO TIAHUPYET U OPraHU3yeT
IIK-12.2: IlnanupyeTr © OpraHU3yeT | aHATUTUYCCKHE paboTh! B
AQHAJTUTHYECKHE paboThI B | MH(OPMALMOHHO-TEXHOJIOTHYECKOM
MH(OPMALMOHHO-TEXHOJIOTHIECKOM MPOEKTE Ha OCHOBE
MPOEKTE HAa OCHOBE CYIEPKOMIBIOTEPHBIX | CYINEPKOMIIBIOTEPHBIX TEXHOJOTUH W
TEXHOJIOTUI U METOJIOB HCKYCCTBEHHOTO | METOJI0B HCKYCCTBEHHOTO
MHTEJJIEKTa MHTEJJIEKTa.

2. Ileab u 321244 CAaMOCTOATEIbLHOM padoThI

Benymas nens opranuzanmuu u ocymectBieHuss CPC coBmamaer ¢ 1enpio oOydeHUs
cTyAaeHta — (opMupoBaHue Habopa OOIIEHAyYHBIX, MPO(ECCHOHANBHBIX M CHEIHAIbHBIX
KOMITETEHINH Oy aymiero 6akaxaBpa MO COOTBETCTBYIONIEMY HAIPaBICHUIO TIOATOTOBKH

ITpu oprannzanuu CPC BaXHBIM 1 HEOOXOJUMBIM YCIOBUEM CTAHOBSATCS (HOPMUPOBAHHE
YMEHHUSI CaMOCTOATENBHOM paboThl A NpUOOpETEeHHs] 3HAHWH, HAaBBIKOB M BO3MOXHOCTH
OpraHu3any yueOHOM U HayuyHOU nesTenbHOCTH. Llenbio caMocTosTensHONU paboThl CTYIEHTOB
ABIISICTCA OBJIAJCHUE (DyHIaMEHTAIbHBIMU 3HAHUSAMH, HPOPECCHOHAIBHBIMU YMEHUSIMH MU
HaBBIKAMU JESITEILHOCTH 110 MTPOPUIIIO, OTIBITOM TBOPUYECKOM, UCCIIEI0BATEIBCKON IEATEITLHOCTH.
CamocrositenbHas paboTa  CTYIAEHTOB  CIIOCOOCTBYET  Pa3BUTHIO  CaMOCTOSITEIbHOCTH,
OTBETCTBEHHOCTHU M OPTaHU30BAaHHOCTH, TBOPUECKOTO MOIX0Aa K PELICHUIO TPobeM yueOHOro U
poeCCHOHATIBHOTO YPOBHSI.

3agauamu CPC sBusgroTcs:

® cHcTeMaTH3alys U 3aKPEIUICHUE TIOJYyYEHHBIX TEOPETUYCCKUX 3HAHUN 1
IIPAKTUYECKUX YMEHUN CTYICHTOB;

e yrayOJieHHe U paclIMpeHne TEOPETHUECKUX 3HAHUI;



e (hopMupoBaHHE YMEHHUH HCIIOIB30BaTh HOPMATHUBHYIO, IPABOBYIO, CIIPABOYHYIO
JOKYMEHTALMIO U CIELUAIBHYIO JINTEPATYPY;

® DAa3BUTHC IO3HABATCIIbHBIX CIIOCOOHOCTEH ¥ aKTUBHOCTHU CTYACHTOB!: TBOpLIeCKOﬁ
HWHUIIUATUBBI, CAMOCTOATCIIBHOCTHU, OTBETCTBECHHOCTU U OPIraHU30BAHHOCTH;,

e (hopmHupoBaHUE CAMOCTOSTEIHLHOCTH MBIIUICHHS, CIOCOOHOCTEH K CAaMOPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHHUIO 1 CAaMOpPEaTu3alliu;

® Dpa3BUTHE UCCIIEN0BATEIBCKUX YMEHUN;

® JCIIOJIB30BAaHHEC MaTcpHraia, CO6p8.HHOl"O " OJIYUYCHHOTI'O B XO0A€ CaMOCTOSTCIIbHBIX

3aHSATUN HA CEMHHApaXx, Ha MPAaKTUYECKUX U Ja0OPaTOPHBIX 3aHATHUSAX, IPU HAMCAHUU
KypPCOBBIX U BBIITYCKHOHN KBJIN(UKALMOHHON paboT, 11 3¢ (HEeKTUBHON MOATOTOBKHU K

HUTOI'OBBIM 3a4€TaM M 3K3aMCHaM.

3. TexHosormyeckasi KapTa cCaMOCTOSITEIbLHOI PadoThI CTyeHTA
OObeM 4acoB, B TOM YHCIIE
Koapl (axan.)
CpenctBa u KonraktH
pean3yeMbIx Bun gesrensHocTu
KOMTICTCHITHHA CTYJICHTOB TeXHoIOTHH as padota
OILICHKU CPC c Bcero
npenojana
TeJIeM
1 cemectp
[K-2 CamocTosiTenbHOe CobecenoBan
W3y4YEeHUE JTUTEPATyPhl ue 36
Y ICTOYHUKOB
T[1IK-12 IToaroTroBka 3amura JIP
1ab0paTOPHBIM 36
3aHATUSAM
Hroro 3a 1 cemectp 72
2 cemecTp
[1IK-2 CaMocTOoSTEILHOE CobecenoBan
U3Yy4YECHUE JIUTEPATYPbI ue 26
U UICTOYHHUKOB
IIK-12 ITonroTroBka Samura JIP
1a60paTOPHBIM 50
3aHATUSIM
Htoro 3a 2 cemecTp 76
Hroro 148

4. Ilopsaaok BHINOJIHEHHUS CAMOCTOATEIbHOM Pa00ThI CTYACHTOM

4.1. Memoouueckue pexomenoayuu no pabome ¢ y4eOHOU Iumepamypou




[Ipu pabGote ¢ kKHUTOM HEOOXOAMMO MOAOOPATH JUTEPATYPY, HAYUUTHCS MPABHIBHO €€
YUTaTh, BECTH 3amucu. s moadopa auTepaTypsl B OMOIMOTEKE UCTIONB3YIOTCS al(aBUTHBIN U
CHUCTEMAaTUYECKHI KaTaJIoTH.

BaxHO MOMHUTH, YTO palMoOHATbHbIE HABBIKM PabOTHl C KHUTOM - 3TO BCerjaa OombIiast
HSKOHOMHUS BPEMEHHU U CHUJI.

[IpaBunbHbIE  TMOAOOP Y4YEOHHWKOB PpPEKOMEHAYETCS MpernojaBaTelieM, YUTAIOIINM
JCKITMOHHBIN Kypc. HeoOxomumast nurepaTypa MOXKET OBITh TaKKe yKa3aHa B METOIUYECCKHUX
pa3paboTKax Mo JaHHOMY Kypcy.

Nzyuas matepuan no y4eOHHKY, CIEIyeT MEPEXOAUTh K CIEIYIONIEMY BOMPOCY TOJIBKO
Moclie MPaBUIIBHOTO YSICHEHUS MPEABIAYIIET0, OMKMCHIBAsl HA OyMare BCe BBHIKIAJAKU U BBIYUCIICHUS
(B TOM 4ucIe Te, KOTOpbIE B YUEOHUKE OMYIICHBI WM HA JIEKIIUU JAHBI JIJII CAMOCTOATEILHOTO
BBIBOJIA).

[Tpu u3yueHnu JIFOO0H JUCIUTIINHBI OOJIBIIYIO U BAKHYIO POJIb HTPACT CAMOCTOSTETbHAS
WHAMBHyalbHas paboTa.

Ocoboe BHUMaHUE CIEAyeT OOpaTUTh Ha OMNpEJeTICHHE OCHOBHBIX MOHITHH Kypca.
CtyaeHT AObKeH MOoApoOHO pa3Ouparh MPUMEPHI, KOTOPhIE MOSCHAIOT TaKue OINpeaeieHUs, U
YMETh CTPOHWTH AQHAJOTUYHBIC MPUMEPHl CaMOCTOSTENbHO. HyXHO 10OHMBAaTBCS TOYHOTO
MPEJICTaBICHUS O TOM, UTO U3y4aelb. [[0Je3H0 COCTaBIsATh OMOpPHbIE KOHCIIEKTHI. [1pu uzyuenun
MaTepuaja 1Mo Y4eOHHKY IOJIE3HO B TETpaay (Ha CHEIHATbHO OTBEICHHBIX IMOJISAX) JOIOJHATH
KOHCHEKT JeKuuid. TaM ke cleayer oTMedaTh BOMPOCHI, BBIACICHHBIE CTYJECHTOM st
KOHCYJIBTAIIMH C MPEToAaBaTeIeM.

BbIBo/IbI, TTONTyYEHHBIE B PE3yJIbTAaTe U3YUCHUS, PEKOMEHAYETCSI B KOHCIIEKTE BBIJICISTh,
YTOOBI OHM MPH MEPESYUTHIBAHUY 3AITUCEH JTydIIie 3aTIOMUHAIHCH.

OnpIT MOKAa3bIBAET, YTO MHOTHM CTYJEHTaM IOMOTAeT COCTaBJICHHE JUCTa OIMOPHBIX
CUTHAJIOB, COJICPIKAIeTO BAKHEHIIIME M HanOoJee 4acTo ynorpediseMbie (POpMYITBI U TIOHSATHS.
Takoil TUCT MOMOraeT 3almOMHUTH (OPMYJIbI, OCHOBHBIC MOJIOKEHHUS JICKIHH, a TaKKe MOXKET
CITYKHUTh IMIOCTOSTHHBIM CIIPAaBOYHUKOM JIJISI CTYICHTA.

UreHne HayYHOTO TEKCTa SIBJSIETCS] YacThIO MO3HABaTeNbHOH AestensHocTU. Ee menp —
U3BIICUCHHE U3 TEKCTa He0OXoauMo# uHpopmaruu. OT TOro Ha CKOJBKO OCO3HAHHA YHTAIOIIAM
coOCTBEHHasi BHYTPEHHSSI YCTaHOBKAa NpHU OOpallleHWHd K TMEYaTHOMY CJIOBY (HaWTH HYXKHBIC
CBEJICHHSI, YCBOUTh WH(POPMAIIUIO TTOJHOCTHIO MJIM YaCTHYHO, KPUTHUYECKH IMPOAHATH3UPOBATH
MaTepuai U T.I.) BO MHOTOM 3aBUCHT 3()()EKTUBHOCTH OCYIIECTBIISIEMOTO JICHCTBUSI.

Boiaensor uemsipe ocnoenble yCmano6Ku 6 UmeHuu Hay4Ho20 meKcma:

MH(OPMAaIIMOHHO-TTOMCKOBBIH (3a/1a4a — HAWTH, BBLACTUTH HCKOMYIO HH()OPMAILIHIO)

ycBauBaromas (yCWIns YUTATEIIs HAPABJICHBI HA TO, YTOOBI KAK MOYKHO TIOJTHEE OCO3HATh
Y 3a[IOMHHUTDH KaK CaMH CBEJICHUS U3JIaraéMble aBTOPOM, TaK M BCIO JIOTUKY €0 pacCy KIeHUI)

AQHAIUTUKO-KPUTHUYECKAS (YUTATECNIb CTPEMHUTCS KPUTHYECKA OCMBICIUTh MaTepHuall,
MIPOAHAIU3UPOBAB €T0, OMPE/ICTNB CBOE OTHOIICHHE K HEMY)

TBOpYECKasi (CO3/aeT y YMTaTeNsi TOTOBHOCTh B TOM HJIM MHOM BHJI€ — KaK OTIIPAaBHOM
MYHKT A7 CBOMX PAcCyXJEHUH, Kak 00pa3 Juisl NEHCTBUS MO aHAJOTHH M T.I. — UCIOJIB30BaTh
CY)KICHHsI aBTOpa, XOJ €ro MbICIeH, pe3ynbTaT HaONIOACHUS, pa3padOTaHHYIO METOJHKY,
JOTIOIHUTD UX, TTOJIBEPTHYTH HOBOH MPOBEPKE).

OcHogHbie 610bl CUCMEMAMUZUPOBAHHOL 3aNUCU NPOYUMAHHO2O:

AHHOTHpOBaHHE — TMPEAETHbHO KpPaTKOE CBS3HOE OMUCAaHHE MPOCMOTPEHHOW WIH
MIPOYUTAHHON KHUTH (CTaThH), €€ COJCPKAHMSI, ICTOUHUKOB, XapaKTepa U HA3HAUCHHUS,

[TnanupoBaHmue — KpaTKas JIOTUYECKasi OpraHU3aIlMsl TEKCTa, paCKphIBAIOIIas COACpKAHHE
U CTPYKTYPYy M3y4aeMoOro MaTepuarna;



Te3upoBaHne — JaKOHMYHOE BOCIPOM3BEJCHHE OCHOBHBIX YTBEP)KICHHM aBTOpa 0€3
npuBJeueHHs (pakTUYEeCKOro MaTepuaa,

[utupoBaHue — 10CIOBHOE BBHINUCHIBAHUE U3 TEKCTA BBLACPKEK, U3BJICUEHUI, Haubosee
CYILLIECTBEHHO OTPAXKAIOIIMUX Ty WIM HHYIO MBICJIb aBTOPA;

KoncnexktupoBanue — KpaTkoe U IOCJIEIOBAaTEIIbHOE M3JI0KEHHE COJAEPIKAHUA
IIPOYUTAHHOTO.

KoHcnekT — cinoxHbIi cr1oco0 M3I0KEeHUs COACpKaHUsI KHUTH WIN CTaThU B JIOTHYECKOM
nocien0BaTenbHOCTH. KOHCIEKT akKyMynupyeT B ceGe MpeblIylue BUbl 3allUCH, O3BOJISET
BCECTOPOHHE OXBATUTH COJIEP>)KaHNE KHUTH, cTaThu. [[09TOMY yMeHUE COCTaBIATh IUIaH, TE3UCHL,
JIeNIaTh BBIMUCKYU U IPYTHE 3alMCH ONPEENSIET U TEXHOJIOTHUIO COCTABJICHUS KOHCIIEKTA.

Memoouueckue pekomenoayuu no cOCMasnenuto KOHCneKma:

1. BHMMaTenbHO NIPOYUTANTE TEKCT. Y TOYHUTE B CIIPABOYHOM JINTEPATYPE HEMOHITHBIE
cioBa. [Ipu 3armucu He 3a0yAbTE BBIHECTH CIIPABOYHBIC JAHHBIC HA MOJISI KOHCIICKTA;

2. Belpenure rmaBHOE, COCTAaBbTE IUIAH;

3. Kpatko copmynupyiiTe OCHOBHbIE TIOJIOKEHUS TEKCTA, OTMETHTE apryMEHTALINIO
aBTOpA;

4. 3akoHCHIEKTHPYIITe MaTepHal, YeTKO cleAys MyHKTaM miaHa. [Ipu
KOHCIIEKTUPOBAaHUH CTAPANTECHh BBIPA3UTh MBICIIb CBOUMHU CJIIOBAMU. 3aIIUCH CIIELYET BECTH
YETKO, SICHO.

5. I'pamoTHO 3anuceIBaiiTe HUTATHL. L{UTUPYS, yUUTBHIBAliTE JIAKOHUYHOCTD, 3HAYMMOCTh
MBICIIH.

B Texcre KOHCIEKTa KenaTeabHO NPUBOJUTH HE TOJIBKO TE€3MCHBIE MOJOKEHMS, HO U UX
JoKa3zarenbeTBa. [Ipu oopMIIeHUN KOHCIEKTa HEOOXOAWMO CTPEMHUTHCS K €MKOCTH Ka)IIOTo
npeuiokeHus. MBICIM aBTOpa KHUTHM ClIeyeT u3jaraTb KpaTko, 3a00TACh O CTWIE U
BBIPA3UTEIbHOCTH HAMCAHHOTO. YHCIIO AOMOJHUTENBHBIX 2JIEMEHTOB KOHCIIEKTA JI0JKHO OBITh
JOTMYECKM  OOOCHOBAaHHBIM,  3alUCH  JOJDKHBI  paclpenieisaTbcs B ONpEAeTIeHHOM
MOCJIEI0BATEIbHOCTH, OTBEYAIOIIEH JIOTMUECKON CTPYKType mnpousBeieHus. Jljig yTOUHEHUs U
JIOTIOJTHEHUSI HE00X0IMMO OCTaBJIATh MOJIS.

OBnazneHre HaBbIKAMU KOHCIIEKTHPOBAHUS TPeOyeT OT CTYAEHTa LIEJEYCTPEMIIEHHOCTH,
IIOBCEHEBHOM CaMOCTOSATENbHOM padoThI.

4.2. Memoouueckue pexomenoayuu no no020mMoeKe K NPAKMUYECKUM U 1aOOpamopHbim
3aHAMUAM

Jlis TOro 4ToOBI MPaKTHUECKUE U JIAOOPATOpPHBIE 3aHATHUS MPUHOCHIA MAaKCHUMAJIbHYIO
M0JIb3Y, HEOOXOIMMO IOMHHUTB, YTO YIIPA)KHEHUE U PEIICHUE 3a4a4 IPOBOSATCS 110 BBIUUTAHHOMY
Ha JIEKIMSAX MaTepHajy U CBS3aHbl, KaK MMPaBUJIO, C JETAJIbHBIM Pa300pOM OTAEIbHBIX BOIIPOCOB
JeKIMOHHOro Kypca. Ciexyer NHOAYEPKHYTb, YTO TOJIBKO IIOCJIE€ YCBOEHHUS JIEKLIMOHHOI'O
MaTepuaia ¢ ONpeAEJICHHOM TOYKHM 3peHHs (2 MMEHHO C TOM, ¢ KOTOpOW OH HW3jaraercs Ha
JICKIHSIX) OH Oy/eT 3aKpeIUIAThCS Ha TMPAKTUYECKUX 3aHATHIX KaK B Pe3yibTaTe OOCYKICHUS H
aHau3a JIEKIMOHHOTO MaTepHala, TaKk M ¢ MOMOLIbIO peleHHs MPOOJEMHBIX CUTYyalui, 3a/1a4.
[Ipu 3TuX yClOBUSAX CTYIEHT HE TOJBKO XOPOIIO YCBOUT MaTepHall, HO U Hay4YUTCs NPUMEHATh
€ro Ha [IPAKTHKE, a TAKXKE MOTYYHUT JAOMOIHUTENIbHBIA CTUMYJI (M 3TO OUY€Hb BaXKHO) JJIs1 aKTUBHOU
popabOTKH JIEKIUH.

IIpu caMocCTOSITENBHOM PELICHUH 3aJjad HY>KHO OOOCHOBBIBATH KaXKABIN 3Tall pelIeHHUS,
UCXOJs U3 TEOPETHUUECKUX MOJIOKEHUHN Kypca. Eciiu cTyIeHT BUAUT HECKOJBKO MyTEH pelieHus
npoOaemsl (3a7jauu), TO HY>)KHO CPaBHUTh UX U BBIOpaTh caMblii panuoHaibHbIA. [losne3no 1o
Hayaja BBIYMUCICHUM COCTAaBUTh KpAaTKUW IJIaH peleHus mpodiemsbl (3amauun). Pemienue
npoOJeMHBIX 33a/1a4 WIM INPUMEPOB CJEIyeT M3Jlarath MOoApoOHO, BBIYMCICHUS pacrnojiaraTbh B
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CTPOrOM TOPSAKE, OTHENAS BCIIOMOTATEIbHBIE BBIYMCICHUS OT OCHOBHBIX. Pemenus npu
HEOOXOIMMOCTH HY>KHO CONPOBOXKIAaTh KOMMEHTAPHSIMH, CXEMaMHU, YePTEeKaMH U PUCYHKAMHU.

CnenyeT NOMHUTbH, YTO pEIICHHWE KaKIOW ydeOHOM 3ajaud JOJKHO JOBOJUTHCS M0
OKOHYATEeJIbHOI0 JIOTHYECKOT0 OTBETa, KOTOPOro TpeOyeT YCIOBHE, W IO BO3MOXHOCTH C
BbIBOJIOM. [lomyueHHBI OTBET ClieyeT MPOBEPUTH CIIOCOOAMU, BBITEKAIOIMIMMU M3 CYIECTBA
naHHOM 3anaun. [Tone3Ho Takxke (€ciu BO3MOXKHO) pellaTh HECKOJIbKUMH CIIOCO0AaMH U CPAaBHUTD
MIOJTyYEHHBIE pe3yibTaThl. Pelienre 3a1au JaHHOTO TUIIA HY>KHO MPOJOJIKATh 10 IPUOOpETEeHUs
TBEPABIX HABBIKOB B X PELICHUMU.

4.3. Memoouueckue pexomeHoayuu no camonposepke 3HaHull

[Tocne u3yueHus: onpeeneHHON TeMbl MO 3aMUCSAM B KOHCIEKTE W YYEOHHKY, a TaKxKe
pEIIEHUs] TOCTAaTOYHOTO KOJIMYECTBA COOTBETCTBYIOIIMX 3a/lad Ha IMPAKTUYECKHUX 3aHATHAX U
CaMOCTOSITENIBHO CTYACHTY PEKOMEHAYETCS, MPOBECTH CaMONPOBEPKY YCBOCHHBIX 3HAHUU,
OTBETHUB Ha KOHTPOJIBHBIE BONPOCHI 10 U3YYEHHOH TEME.

B ciryyae He0OX0IMMOCTH HYKHO €IIe pa3 BHUMATEIbHO pa3o0paTbcs B MaTepHare.

NHorpa HEROCTaTOYHOCTh YCBOEGHHS TOTO MJIM MHOTO BOIIPOCA BBIICHAETCS TOJBKO IIPH
U3y4YEeHUHU JajbHeiero marepuana. B aToM ciiydae Ha/lo BEpHYTbCS Ha3a] U MOBTOPUTH ILIOXO
YCBOCHHBIN MaTepuan. BakHbII KpUTEpUN YCBOEHHUS TEOPETHYECKOrO Marepuaja - YMEHHE
pemarh 3ajayd WIM MPOUTH TECTHpPOBAHHE MO MpOHAeHHOMY Marepuany. OmHako cienyeT
IIOMHHUTbH, YTO IPABWIBHOE PEIICHHUE 3aa4d MOJXKET IOJIyYUThCS B pe3yjbTaTe NPHUMEHEHUs
MEXaHUYECKH 3ayYCHHBIX (PopMys1 0€3 TOHUMAHHUS CYITHOCTH TEOPETUIECKHUX TTOJI0KEHUH.

4.4. Memoouueckue pexomeHOayuu NO HANUCAHUI) HAYYHBLIX MEKCMO8 (00KIA008,
00K1A00808, 3cce, HAYUHbIX cmametl U m.o.)

[epen Tem, Kak MPUCTYNUTH K HATMCAHUIO HAYYHOTO TEKCTA, BAXKHO Pa300paThCs, KaKOBa
WCTHHHAS [IeJTh BAIIIET0 HAYYHOTO TEKCTa - ATO TIOMOXKET BaM Pa3yMHO PaCIpPEICITUTh CBOHM CHJIBI
U BpeMsl.

Bo-niepBeIX, CHavalla HYKHO OIPEACTUTHCS C W HAyYHOrOo TEKCTa, a JJII ATOTro
HEOOXOJIMMO HAYYUTHCS JTMOO OTHOCUTHCS K Pa3HBIM SIBIICHHUSIM M (haKTaM HECKOJIBKO KPUTUUYECKU
(cBOS miesl — KaKk WHas TOYKA 3PCHHUS), MO0 HAYYUTHCS YBJICKATHCS KAKHMH-TO W3BECTHBIMU
UICsSMHU, KOTOPbIE HYXIAIOTCS B JOpaboTKe (Waes — Kak ONTHMHCTHUYECKAas TO3UIUS U
HATPABJICHHOCTh Ha JIaJIbHEHIIIee COBEPIIICHCTBOBAHNE YK€ U3BECTHOTO). BO-BTOPHIX, HAYUIHUTHCS
OpPraHU30BBIBATH CBOE BPEMsl, BEJlb, KaK U3BECTHO, CBOOOJHOE (OT BCAKUX TIIYIOCTEH) BpeMs —
Ba)KHEHIIIEE YCIIOBUE HACTOSIIETO TBOPUYECTBA, ISl HETO HAKOHEI[-TO TOsBIIsIeTCs Bpems. MHor1a
UMCHHO Ha OPTaHU3aIMI0 TAKOTO BPEMEHH YXOUT HEMaJlasi 4aCTh CUJI U TaJaHTOB.

[Mucatk cneayerT sICHO ¥ IOHSITHO, CTAPasiCh OCHOBHEBIC MOJIOKCHHS (DOPMYITHPOBATH YETKO
Y HEJIBYCMBICJICHHO (YTOOBI 1 CAMOMY TIOHSITHO OBLIO), & TAKIKE CTPEMSICh CTPYKTYpPUPOBATh CBOU
TekcT. Kaxknplil pa3 Halo MpeACTaBIsATh, YTO Ball TEKCT OYJET KTO-TO YHTATh M €My 3aX04eTCs
COPHECHTUPOBAThCS B HEM, OBICTPO HAXOIUTh OTBETHI HA HMHTEPECYIOIIUE BOIPOCH (3a0IHO
IpeICTaBbTe ce0s1 Ha MECTe TaKoro YejoBeka). [loHaTHO, uTo paboTa, HAMMCAHHAS «CIUIONTHBIM
TeKcTOM» (0e3 3aroIoBKOB, 0€3 BbIACTICHUS KPYIMHBIM MIPU(GTOM Hanbosee BaKHBIM MECT U T, I1.),
y KyJbTypPHOTO YHTATEsl JIOJDKHA BBI3BIBATH OpE3rNIMBOCTH M JIaXe JKAOCTh K aBTOPY
(MCKJTIOUEHUST COCTABIISIOT HEKOTOPBIC JAPEBHUE TEKCTHI, KOTJA M aHP ObUT MHOH M K TeKCTaM
OTHOCWIHNCh WHA4Ye, J]a U CaMHX TEKCTOB OBUIO TOpPa3J0 MEHbBIIE — HE TO, YTO B 3IIOXY
«MH(OPMAITMOHHOTO B3PBIBA» U COOTBETCTBYIOMIETO «HH(POPMAITMOHHOTO MYCOPay).

O0beM TekcTa W pa3IUYHbIE O(QOPMHUTEIHCKHE TPEOOBAHUS BO MHOTOM 3aBHCST OT
NPUHATHIX B KOHKPETHOM y4eOHOM 3aBEJICHUH TTOPSIKOB.
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Jloksiag - 3TO CaMOCTOSITENbHOE HCCIIEIOBAaHUE CTYJEHTOM ONPEEICHHON IpoOsieMbl,
KOMILJIEKCa B3aUMOCBS3aHHBIX BOIIPOCOB.

Jlokaz He TOJDKHA COCTABISATHCS U3 (pparMeHTOB cTareit, MoHOTpaduii, mocobuit. Kpome
IPOCTOTO M3J0XKEHUs (PAKTOB M LIUTAT, B JOKJIAJ] € JOJDKHO MPOSBIATHCS aBTOPCKOE BHUICHHE
poOJIEMBI U €€ PELeHUs!.

PaccMOTpHUM OCHOBHBIE 3Tarbl MOATOTOBKU

a CTyZICHTOM.

BrinonHenue fokiaga HaunHAeTcs ¢ BBIOOPa TEMBI.

3aTeM CTyAEHT MPUXOJUT Ha NEPBYI0 KOHCYJBTALMI0O K PYKOBOJIUTENIO, KOTOpas
peayCcMaTpUBAET:

- 00Cy’XJIeHHE LIeTTU U 3a71a4 paOOThl, OCHOBHBIX MOMEHTOB U30PaHHOM TEMBI;

- KOHCYJIbTUPOBaHUE 110 BOIPOCAM MO00pa JIUTEPATYPhI;

- COCTaBJICHHE MIPE/IBAPUTENLHOTO IJIaHa.

Craenyromum »Tanom sBisercss pabora c saurepatypoid. HeobGxoammas mnurepartypa
NOJI0MpPAETCs CTYJEHTOM CaMOCTOSITENILHO.

[Tocne mon6opa nuTepaTypsl ieaecoo0pa3Ho caenaTh pabounii BapuaHT miaHa padoTel. B
HEM HY’KHO BBIJIEJIUTH OCHOBHBIE BOIPOCHI TEMBI U TIaparpadpl, pacKphIBAIOIINE HX COACPIKaHUE.

CocTaBieHHBIH CNUCOK JMTEPATyphl M MpPEABAPUTEIbHBIN BapUaHT IUIaHA YTOYHSIOTCH,
COIJIACYIOTCS HA OYEPETHON KOHCYJIBTAIlUN C PYKOBOJAUTEIIEM.

3areM HauyMHaeTCs CIEAYIOUMM 3Tam paboThl - H3ydyeHUe JuTeparypbl. ToibKo
BHUMATEIBHO YNTasi M KOHCTIEKTHPYS JHUTEPATYPYy, MOKHO Pa300paThCsi B OCHOBHBIX BOIIPOCAX
TEMBI U TIOATOTOBUTHCSA K CAMOCTOSITEIbHOMY (aBTOPCKOMY) M3JIOKEHUIO COJEpPKAHUS JTOKIaja.
KoHcnexktupys nepBouCTOYHNKH, HEOOXOIMMO OTPa3UTh OCHOBHYIO HJICI0 aBTOPA U €T0 MO3ULUI0
0 MCCJIEyeMOMY BOIIPOCY, BBISIBUTH MPOOIEMbI U HAMETUTH 3aJ1a4H JUTsl AaJIbHEHUIIET0 U3y YeHHS
JAaHHBIX MPOOIIEM.

Cuctemaruzansi ¥ aHaJlIuW3 M3YYEHHOM JMTepaTypbl MO NpoOsieMe HCCIIeOBaHUS
MO3BOJIAIOT CTY/IEHTY HaIlucaTh padoTy.

Paboumii BapuaHT TekcTa JOKJIajga MperoCTaBiseTcs PyKOBOAMTENIO Ha mpoBepky. Ha
OCHOBE palbodero BapuaHTa TEKCTa PYKOBOJIUTENb BMECTE CO CTYIEHTOM 0OCYyXJIaeT
BO3MOXHOCTH J10pabOTKH TekcTa, ero odopmienue. Ilocne nopa®oTku nokmaj craercs Ha
Kadeapy Ui €ro OICHUBAHUS PyKOBOAUTEIIEM.

Tpebosanus k Hanucaunuio 00K1A0A

Hanucanue 1 noxnana siBnsieTcst o0s3aTenbHbIM ycinoBueM BbinoaHeHus iaHa CPC o
110001 JUCHUIUIMHEE TPO(PECCHOHATBHOTO LIUKJIA.

Tema nokana MoxeT ObITh BbIOpaHa CTYJEHTOM U3 PEIOKEHHBIX B paboueil mporpaMmMe
win (oH/IEe OLIEHOUHBIX CPEJCTB AUCLUILIMHBI, JINOO OMpeAeseHa caMOCTOSITENbHO, UCXO U3
MHTEPECOB CTyJCHTa (B paMKax HM3y4aeMoOil IWCIMIUIMHBI). BpiOpaHHyI0 TemMy HE0O0XOIMMO
COIJIACOBATHCS C MPEIOIaBaTENEM.

Jlokaa JOKeH OBITh HAITMCAH HAYYHBIM SI3BIKOM.

O6beM nokiana 10KeH cocTaBisaTh 20-25 cTp.

Cmpykmypa ookiaoa:

e Baeaenue (He Oonee 3-4 crpanuir). Bo BBegeHHN HE0OX0IMMO 0O0CHOBATH BHIOOD
TEMBI, €€ aKTyaJIbHOCTb, OUEPTUTh 00JIACTh UCCIIEI0BAHUS, OOBEKT UCCIIE0BaHNUs, OCHOBHBIE
LIeJIU 1 33]]a41 MCCIIeI0BAHMUS.

e (OcCHOBHAas 4acTb COCTOUT U3 2-3 pa3zenioB. B HUX pacKkpbIBaeTCs CyTh UCCIIELYEMOM
po0JIeMbl, TPOBOIUTCS 0030p MUPOBOM JIUTEPATYPBl U HICTOUHUKOB VIHTEpHET 10 MpeaMeTy
UCCIICIOBAaHMSI, B KOTOPOM JIAeTCS XapaKTEPUCTHUKA CTETIEHU pa3paboTaHHOCTH MPOOJIEMBI U
aBTOPCKas aHAIUTUYECKasl OLIEHKA OCHOBHBIX TEOPETUUECKUX MOJIXOA0B K €€ PEIICHHIO.
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Wznoxenne mMarepuaia He JOJDKHO OTPaHUYMBATHCS JIUIIb OMUCATEIBHBIM ITOIX0I0M K
PACKpBITUIO BEIOpaHHON TeMbl. OHO TaKXke JOJKHO COJIepKaTh COOCTBEHHOE BUJICHHE
paccMaTtpuBaeMoiil poOJIeMBbI M N3JI0KEHNE COOCTBEHHOW TOYKH 3pEHUS Ha BO3MOXHBIE ITyTH €€
peLeHHs.

e 3axmouenue (1-2 crpanuisl). B 3akmodeHNH KpaTKO U31araloTcs JOCTUTHYThIE ITPU
U3yYEHHUH MIPOOIEMBI 1IETTH, NEPCIEKTUBBI Pa3BUTHUS HCCIIELyEMOT0 BOIIpoca

e CnucoK HCMOJIB30BAHHOM JUTEpaTyphl (He MeHbIne 10 HCTOYHUKOB), B aJI(aBUTHOM
nopsiike, opOpMIICHHBIH B COOTBETCTBUH C IPUHATHIMU NpaBuiIaMu. B criicok ucrnonb30BaHHON
JUTEPATyPhl PEKOMEHIYETCS BKIIOYAaTh padOThHI OTEYECTBEHHBIX U 3apyOeKHBIX aBTOPOB, B TOM
YHCcJie CTaThH, OITyOJIMKOBAHHBIE B HAYYHBIX JKypHaJIaX B TEUEHHUE MOCIEAHUX 3-X JIET U CCHUIKH
Ha pecypcel cetd VIHTepHeT.

o [Ipunoxenue (mpu HEOOXOTUMOCTH).

Tpebosanus k opopmaeruio:

TEKCT C OJTHOW CTOPOHBI JIUCTA;

mpugdt Times New Roman;

kernib mpudra 14;

MEXCTPOYHOE paccTosHue 1,5;

NoJIst: CBepXy 2,5 cM, cHU3y — 2,5 cM, cieBa - 3 M, cipasa 1,5 cm;
JOKJIa/] IOJDKEH OBITh MPECTaBIEH B COPOIITIOPOBAHHOM BHUJIE.

Topsook 3awumsl doxkiaoa:

3ammTa OKNIaga MPOBOAMTCS HA MPAKTUYECKUX 3aHATHIX, MOCIE OKOHYAHUS PaOOTHI
CTyJ€HTa HaJi HUM M HCIPABJIEHUS BCEX HEJ0YETOB, BBIABICHHBIX MpENojaBaTelieM B XOj€
KoHCcynbTanui. Ha 3amury nokiaga orBoauTCs S5-7 MUHYT BPEMEHHM, B X0JI€ KOTOPOIO CTYJIEHT
JIOJDKEH MO0Ka3aTh CBOOOHOE BIIQJICHUE MAaTEPUAIOM I10 3asBieHHOU Teme. [Ipu 3amuTe qoknana
NPUBETCTBYETCS UCIIOJIB30BAHNE MYJIBTUMEINA-TIPE3EHTALINH.

Oyenka doxnaoa

JIoKJa1 OLIEHUBAETCS TIO CIICAYIOIIMM KPUTEPHSIM:

* cobmoieHne TpeboBaHUM K ero 0)OpPMIICHHUIO;

* HEOOXOIMMOCTD U JIOCTATOYHOCTH JUIS PACKPBITHSI TEMBI IPUBEICHHON B TEKCTE JIOKIa1a
uHbOopMaIuy;

* YMEHHE CTY/ICHTa CBOOOIHO M3JIaraTh OCHOBHBIC U/ICH, OTPAXCHHBIC B JOKJIAJIE;

* CIIOCOOHOCTh CTYZEHTa MOHATH CYTh 3aJjaBaéMbIX IpenojaBaTeleM U COKYPCHUKaMHU
BOTIPOCOB U C(HOPMYJIHPOBATH TOYHBIE OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenka «omauyHOy» BBICTABISIETCS CTYAEHTY, €CJIM B JJOKJIaJ€ CTYACHT UCUEPIBIBAIOIIIE,
IOCJIEI0BATENbHO, YeTKO M JIOTHYECKU CTPOIHO M3JaraeT mMarepuai; CBOOOJHO CHpaBiseTcs ¢
3aJa4aMy, BONPOCAMU M JPYTUMHU BHJAMHU NPUMEHEHHs 3HAHWH; MCIONB3yeT IJIsi HalCaHHS
JIOKJIala COBPEMEHHbIE Hay4Hble MaTepUalbl; AaHAJIM3UPYET MOJYUYCHHYI0 HH(POPMALUIO;
IPOSIBIISIET CAMOCTOSITETLHOCTD MPH HAITUCAHUU JTOKJIA/Ia.

Oyenka «xopouio» BBICTABISETCS CTYAEHTY, €CIM KauyeCTBO BBIIIOJHEHMs JOKJIaja
JI0OCTaTOYHO BbICOKOE. CTYyZIEHT TBEPAO 3HAET MaTepuai, FPaMOTHO U IO CYIIECTBY M3J1araeT ero,
HE JIONyCKasl CYIeCTBEHHbIX HETOUHOCTEH B OTBETE Ha BOIPOCHI 110 TEME JI0KIa/Ia.

Oyenka «yo0oeremeopumenvHo» BBICTABISIETCAd CTYACHTY, €CIM MaTepual [IOKiIaja
u3JaraeTcs 4acTUYHO, HO NMPOOENbl HE HOCSAT CYIIECTBEHHOI'O XapakTepa, CTYAEHT JOMyCKaeT
HETOYHOCTH M OMIMOKM TPH 3aIIUTE AOKJIANa, Ja€T HEAOCTATOUHO MPABUWIbHBIE ()OPMYIUPOBKH,
HaOJII01al0TCSl HAPYILIEHUS JIOTHYECKOM MOCIIEI0BAaTEIbHOCTH B U3JI0’KEHUH MaTepuala.



OueHKa «Heydoeﬂemgopumeﬂbno» BBICTABIACTCA CTYACHTY, C€CJIM OH HC IMOATOTOBUII
AOKJIaa WKW AOIYCTUII CYIICCTBCHHBIC OIITHOKH. CTy,Z[eHT HCYBCPCHHO MH3JIarac€t MaTcpual
A0KJIaaa, HC OTBCYACT HA BOIIPOCHI IPCTIOAaBaTCIIA.

4.5. MemoduquKuepekomeHdauuu 1O 8bINOIHEHUIO UCCCO08AMENbCKUX npoeKkmoes

HccnenoBatensckas mpoekTHass paboTa — 3TO IpymmoBas paboTra, Ui BBIIOJHEHUS
KOTOpOM HEoOXoIuM BBIOOp M MNPUIOKEHHE HAay4YHOH METOAMKU K IIOCTaBJICHHOW 3ajade,
HOJy4YeHHEe COOCTBEHHOI'O TEOPETUUECKOT0 UM SKCIIEPUMEHTAIbHOIO MaTepraa, Ha OCHOBaHUU
KOTOPOTO HEOOXOAMMO IPOBECTH AaHAIM3 M CHAENaTh BBIBOABI 00 HCCIEAYEMOM SIBICHHU.
BeimonHenune mnpoekta — 3TO BcCerja KOJJIEKTHBHAs, TBOpYecKas NpakTUdeckas paboTa,
IpeJHa3HayeHHasl JJs IOJy4YEHUS OINpPEAENIEHHOr0 MpOAyKTa WJIM Hay4YHO-TEXHHUYECKOIO
pesyabrara. Takast paboTa moJpazymMeBaeT 4YeTKoe, OJHO3HaYHOe (POPMUPOBAHHE NTOCTABICHHOM
3a[a4d, OIPENEICHUE CPOKOB BBIIOJHEHUS HAMEYEHHOro, OIpeAeiIcHue TpeOOBaHUN K
pa3pabaTeiBaeMOMY OOBEKTY.

Boinonnenue 1 rpynmnoBoro mpoekrta sIBIAsSeTCS 00sA3aTEIbHBIM YCIOBUEM BBIMOIHEHUS
CaMOCTOATENIbHON paboThI 1O 000 AUCHUIUTNHE TPO(ECCHOHATBHOTO IIMKIIA. TemMa MpoeKTHOro
3aJjaHusI MOKET OBITh BEIOpaHa CTYACHTOM U3 MPEUIOKEHHBIX B paboueil mporpamMmMe i GoHe
OLIEHOYHBIX CPEJCTB JUCLUIUIMHBL, JTUOO ONpeieseHa caMOCTOSATENIbHO, UCXOs U3 WHTEPECOB
CTyJleHTa (B paMKax U3y4yaeMou TUCIUIUINHBI). BeiOpaHHy10 TeMy HEOOXOUMO COTIacoBaThCs C
IIpenoaaBaTelIeM.

Tpebosanus no 8bINOIHEHUIO U OGOPMIEHUIO NPOEKMA

[Ipu BBIOSTHEHUH MPOEKTa MPUBETCTBYETCs pabora B rpymme (2-3 yenoseka). [Ipoekt —
3TO HCCIEeN0BaTeNbCKass pabdoTa, B XOJI€ KOTOPOH CTYyAEHTBl IOJKHBI NMPOAEMOHCTPHPOBATH
BJIaJICHUE HaBbIKAMH HAy4YHOIO MCCIEIOBaHUSA, YMEHHMS NPOBOJUTH aHaiuu3, 0000aTh
UH(POPMALIMIO, NIeNaTh BBIBOJBI, MpeajaraTh CBOM PEUICHUs MPOOJIEMBI, pacCMaTpHBaeMO B
IIPOEKTE.

[Ipy noaroTroBke MaTepHaloB MpPOEKTa CTYAEHThl JOJKHBI IPOAEMOHCTPUPOBATH
BJIaJICHHE COBPEMEHHBIMU METOAAMU KOMITbIOTEPHOI 00pabOTKH TaHHBIX.

Kpumepuu oyenxu pabomwl yuacmnuka npoekma.

JU1 Ka)K0ro U3 y4acTHUKOB IIPOEKTA OLICHUBAIOTCSL:

* Ipo(heCCHOHAIIbHBIE TEOPETUUECKUE 3HAHUS B COOTBETCTBYIOLIEH 001acTH;

* yMeHHMe palboTaTh CO CHPAaBOYHOW W HAy4YHOH JIMTepaTypoH, OCYLIECTBIATH IMOHMCK
HeoOxoaumoi nHpopmanuu B IHTEpHET;

* yMeHHUe paboTaTh ¢ TEXHUYECKUMHU CPEJCTBAMU;

. YMEHHE  I0JIb30BAThCA COOTBETCTBYIOIIUMHU BBIMIOJHIEMOMY  TPOEKTY
UH(POPMALMOHHBIMU TEXHOJIOTHSIMU;

* YMEHUE FOTOBUTH MaTepuaibl IPOEKTa JUIsl MPE3EHTALUU: COCTABIIATh U PEAAKTUPOBAThH
TEKCTHI, POPMUPOBATH NMPE3CHTALIUIO MPOEKTA;

* yMeHHE paboTaTh B KOMaH/JIE;

* YMEHHUE MyOJIUYHO MPEJICTABIATH PE3yJIbTaThl COOCTBEHHOH 1€ TEbHOCTH;

* KOMMYHHKa0eIbHOCTh, HHUIIHATUBHOCTH, TBOPYECKHE CIIOCOOHOCTH.

Kpumepuu 6blCMABIERHUA OYECHKU YUACMHUKAM npoeKkma
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Komnerenmnmn, HNurie

CBSI3aHHBIE C YHUBEpCAJIbHBIC

HCIIOJIb30BaHNEM KOMITETEHIINH
COOTBETCTBYIOIIUX | (KOMMYHUKaOEIb

Ouetixa [Ipodeccrnonanpubie BBITIOJTHSIEMOMY HOCTb, OTHETHOCTE

KOMIIETCHIINH MIPOCKTY WHULIMATUBHOCTb,
TEXHUYECKUX yMeHHe paboTaThb

CPEICTB U B «KOMaH/Ie»,

MH(GOPMALIMOHHBIX | YIpaBiIeHYECKHE

TEXHOJIOTHUI HaBBIKH U T.]1.)

«O1mmuno» | PabGora BeimonHeHa Ha | TexHuueckue Crynent npossun | [Ipoekt
BBICOKOM cpencTaa U | UHULIMATHBY, MpeAcTaBiIeH
npodeccuoHaIbHOM MH(OPMaLIMOHHBIE | TBOPUYECKHI MOJIHOCTBIO U
YpOBHE. TEXHOJIOTHH MoAXO0/, B CPOK.
[IpencraBineHHbIN OCBOCHEI # | c1ocOOHOCTD K
Marepuail B OCHOBHOM | MCIOJIb30BaHbl JUIsl | BBIIIOJIHEHUIO
(dakTUYecKu  BepeH, | peanusaluu CIIOXKHBIX
JIOITyCKat0TCA MPOEKTa 3aJ]laHui, HABBIKU
HerpyOsbie TTOJTHOCTBIO paboThI B
bakxTHueckue KOJUIEKTUBE,

HeToyHOCTU. CTyIeHT OpTraHU3aI[OHHBI
CBOOOJHO OTBEUAET HA € CIIOCOOHOCTH.
BOIIPOCHI, CBSI3aHHBIE C

IIPOEKTOM.

«XOopo1Io» PaGota BrimonHena Ha | O0HapyxuBaoTcs | CTyaeHT [IpoekTt
JIOCTATOYHO BBICOKOM | HEKOTOPbIE JIOCTaTOYHO MpeAcTaBiIeH
poQeCCHOHATHPHOM OIUOKH B | MOJHO, HO ©0€3 | JOCTaTOYHO
ypoBHe. [lonyIieHo 10 | uCMOoJIb30BaHUU WHUIMATHBBL ¥ | IOTHO H B
4-5 (aKTHYECKUX | COOTBETCTBYIOIINX | TBOPUYECKUX CPOK, HO C
OIHOOK. CTyIeHT | TEXHUYECKUX HaXOJI0K HEKOTOPBIMU
OTBEYaeT Ha BOIPOCHI, | CPEICTB U | BBITOJIHUII HezopaboTka
CBSI3aHHbIE ¢ | ”HQOPMAIIMOHHBIX | BO3JIO)KEHHBIC Ha | MU.
MIPOEKTOM, HO | TEXHOJIOTUH HEro 3aJ]a4uu.

HEJIOCTATOYHO TMOJHO.

«Y1oBieTBO | YpOBEHb OOHapyKuBaet CryneHnt [IpoekT cman

pUTEIBHOY HEJIOCTATOYHO BBICOK. | HEJJOCTATOYHOE BBITIOJTHUJT co
Honymeno no 8 | BraaeHue OOJBIIYI0 YacTh | 3HAYUTEIbHBI
(bakTHUeCKuX HaBbIKAMU pabOTHI | BO3JIOKEHHOH Ha | M
OIINOOK. CTy#eHT | ¢ TEeXHHYECKHUMH | HETO pabOTHI. OTIO3/JTaHUEM
MOET OTBETHUTb JIMILIb | CPEICTBAMU u (Oonee
HAa  HEKOTOpbIE U3 | COOTBETCTBYIOLIUM HEJeNl) U He
3aJIaHHBIX  BOIIPOCOB, | U MOJTHOCTBIO
CBS3aHHBIX ¢ | uHOPMALIMOHHBIM
IIPOEKTOM. Y TEXHOJOTUSIMH

«Heynosner | PaGora He BhmonHeHna | HaBeikoB pabotsl ¢ | CtyaeHT IIpoekt  He

BOPUTEJIBHO» | MM BBINOJIHEHA HA | TEXHUYECKUMU MpaKTUYECKH HE | C/IaH.
HU3KOM YPOBHE. | CpEICTBAaMU  HET, | paboTa, HE
Jonymeno ©Gosiee 8 | MHPOPMALIMOHHBIE | BHIIOJIHUI  CBOHM
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Komnerenmnmn, HNurie
CBsI3aHHBIC C yHI/IBepCB.JIBHBIG
HCIIOJIb30BAaHUEM KOMIIETEHIUH
COOTBETCTBYIOIIUX | (KOMMYHUKaOEIb
Ouetixa [IpodeccronanpHbIC BBITIOJTHSICMOMY HOCTb, OTHETHOCTE
KOMIICTCHIINN HpOGKTy HWHHUITUATUBHOCTD,
TEXHUYECKHUX yMeHue paboTraTth
CPEACTB U B «KOMaHJIEY,
WH()OPMAITMOHHBIX | YINPaBICHYECKHE
TEXHOJIOTUM HaBBIKU U T.]I.)
(haKTHIECKUX TEXHOJIOTHH HE | 3a7a49H HITH
OIJ_II/IGOK. OTBCTLI Ha | OCBOCHBI BBIITIOJIHUII JINIIb
CBSI3aHHBIC c OTJEIbHBIE HE
HpOGKTOM BOHpOCI:I CyH_[eCTBeHHBIe
0OHApYKUBAIOT MOpyYEHUS B
HCIIOHUMAHUC prHHOBOM
npeameTa u MIPOCKTE.
OTCYTCTBHE
OpHUEHTAINH B
Marepuae MpoeKTa.

Cmyoenmbul 00121CHbl: 3AIMUTUTD MPOEKT B PEXHUME MPE3CHTAIH, NPEIbIBUTH (aIbI
BBIMIOJTHEHHOTO TPOEKTa, YMETh paccka3aTb O TEXHOJOTHSIX, HCIOJIb30BAHHBIX MMM TIpU
BBITIOJIHEHUH MIPOEKTA, AaTh OLIEHKY pabOThI Ka)KJ0T0 YJIeHa TPYIIIbI (eciu npoexm epynnosoi).

4.6. Memoouueckue pexomeHoayuu no NOO20MOBKe K IK3AMEHAM U 3a4emam

Nzyuyenne mMHOTUX OOMIETTPOPECCHOHANBHBIX U CIIEIUATBHBIX AUCIUILINH 3aBEPIIACTCS
sk3aMeHOM. [1oAroTOBKa K AK3aMEHY CIOCOOCTBYET 3aKpEIICHUI0, YTIITyOJICHUI0O U 0000IIEHUIO
3HAHWN, TOMY4YaeMBIX, B IMpolecce OOydYeHHUs, a TakKe NPUMEHEHUI0 HX K PEIICHUI0
MPAaKTUYECKUX 3a/1ad. ['0TOBSCH K SK3aMEHY, CTYACHT JUKBUIUPYET MMEIOIIUECs MpoOenbl B
3HAHUSX, YIIyONsieT, CUCTEMATU3UPYET U yHOPSAOYMBAET CBOM 3HaHUS. Ha sk3ameHe cTyAeHT
JEMOHCTPUPYET TO, YTO OH MpUOOpen B TMporecce OOy4YeHHS IO KOHKPETHOW YydueOHOM
TUCITUTLTAHE.

DK3aMEeHAI[MOHHAsl CECCHsl - 3TO CepHsl SIK3aMEHOB, YCTAHOBJICHHBIX YYEOHBIM ILIAHOM.
Mexny sk3amenamu uHTepBan 3-4 nus. He cienyer mymath, uto 3-4 nHS JOCTaTOYHO IS
YCHEIIHOM MOATOTOBKH K 3K3aMeHaM.

B 5t 3-4 nHS HY)KHO CHCTEMATH3UPOBAThH YK€ UMEIOIIHecs 3HaHus. Ha KoHCyIbTammu
nepes SK3aMEHOM CTYJIEHTOB MO3HAKOMSIT C OCHOBHBIMU TPeOOBAaHUSMU, OTBETAT HAa BO3HUKIIIKE
y HHX BOTPOCkl. [[oaTOMY mocelienre KOHCYIbTaIli 00s13aTENbHO.

TpeGoBanusi K OpraHu3alMy MOATOTOBKH K 3K3aMEHaM Te K€, YTO U IpPU 3aHITHUIX B
TEYCHHE CEeMeCTpa, HO COOJII0IaThCS OHHU JOJDKHBI Oojiee CTporo. Bo-mepBhIX, OYCHH BaXHO
coOrofieHre pexXrmMa JIHS; COH HE MEHee 8 4acoB B CYTKH, 3aHATHUS 3aKaHYMBAIOTCS HE MO3/HEE,
4yeMm 3a 2-3 yaca 10 cHa. OnTuMaabHOE BpeMs 3aHSATUH - yTPEHHUE U THEBHBIE Yachl. B mepepriBax
MEXy 3aHITHSIMH PEKOMEHIYIOTCS MPOTYJIKHA Ha CBEXEM BO3IyXe, HEYyTOMHUTENbHbIE 3aHATHUS
cHopToM. Bo-BTOPBIX, HAJTMUUE XOPOIINX COOCTBEHHBIX KOHCIIEKTOB JIEKLIUH. J[axke B TOM cityyae,
eciu ObLIa MPOMyIeHa KaKasi-Tn0o0 JIEKIHsI, HE0OX0UMO BO BpEeMs €€ BOCCTAaHOBHUTH (IIepenucaTh
ee Ha Kaenpe), 00IyMaTh, CHATH BOSHUKIIIAE BOIIPOCHI JIJIsl TOTO, YTOOBI 3aIIOMHUHAHNE MaTepHaa
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OBLJIO0 OCO3HAHHBIM. B-TpeThHX, IPH MOATOTOBKE K 3K3aMEHaM y CTYJCHTA JIOJDKEH OBITh XOPOIIINN
y4eOHUK WM KOHCIEKT JIUTEPaTypbl, MPOYUTAHHOW MO yKa3aHUIO MPENojaBaTeisi B TEUCHUE
cemecTpa. 31ech MOXKHO 3((HEKTHBHO UCTIOIB30BATh JINCTHI OTIOPHBIX CHTHAJIOB.

Brauane crienyet mpocMOTpeTh BECh MaTepHall 1o cJaBaeMOU AUCIUIIIINHE, OTMETUTH JUIS
cebst TpymHble Bompochkl. OO0s3aTeNlbHO B HHX pa3o0Oparbes. B 3akmroueHue eme pas
1[eJ1ecCO00pa3HO TMOBTOPUTH OCHOBHBIE TOJIOKEHUS, HUCMHOJb3ys MPH 3TOM JIUCTHI OIMOPHBIX
CUTHAJIOB.

CucremaTudeckasi MOJrOTOBKA K 3aHATHUAM B TEUEHHE CEMECTpa MO3BOJIUT UCIOJIB30BaTh
BpEMsl DK3aMEHAIIMOHHOW CECCUU ISl CUCTEMAaTU3alluy 3HAHUM.

KoHTpoJb camocTosAATe/IbHOIM padoThI CTYAeHTOB

KonTponb camocTosTenbHON pabOThl MPOBOIUTCS MPEINOoiaBaTeIeM B Ay AUTOPUH.

[IpenycmoTpens! cienyromnie BUabl KOHTPOJI: codeceioBaHKe, OLIEHKA JOKJIaja, OLeHKa
MIPE3EHTALUU, OLICHKA Y4aCTHUs B KPYTJIOM CTOJI€, OLIEHKA BBIMIOJHEHHUS MPOEKTA.

[TonpoOHbIE KpUTEpUU OLICHMBAHMSI KOMIETEHLMU NpuBeieHbl B DOHIE OLIEHOYHBIX
CPEACTB JIs IPOBEACHUS TEKYIIEH 1 MPOMEXYTOYHOM aTTECTALIUH.

Cnmcok gmurepartypsl 1 BeinoJHeHusi CPC

IlepeueHb OCHOBHOI JTUTEPATYPHI:
1. Jdpyxunun JI.B. Beicokonpon3BoauTeNbHbIE BEIYUCICHUS H OOJIAYHBIE TEXHOJIOTHH !

yaeoHoe nocobue / JIpyxunun JI.B.. — Tomck : U3marensctBo TOMCKOTO TOCYIapCTBEHHOTO
yauBepcureta, 2020. — 93 ¢. — ISBN 978-5-94621-921-1. — Texkcr : anexkrponnslii // Hupposoii
00pa3oBaTeNbHBIN pecypc IPR SMART : [caiT]. — URL:

https://www.iprbookshop.ru/116813.html (nata o6pamenus: 06.02.2026).
2. Apynunen JIx. Kubernetes st DevOps: pa3BepThIBaHHE M MacIITAOMPOBAHUE B O0JIAKE.
— CII6.: ITurep, 2020. — 384 c. ISBN 978-5-4461-1602-7

IlepeyeHb 1ONMOJIHHUTEILHOM JIUTEPATYPHI:
1. Mapkenos, A. A. Beenenune B TexHosorun kouteliHepos u Kubernetes / A. A. MapkenoB. — MockBa :
JMK Ilpecc, 2019. — 194 ¢. — ISBN 978-5-97060-775-6. — Texkct : anekrponnsiid // Ludposoit
obpazoBarenbHblid pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/124714.html (nata
obpamenus: 14.10.2022).

2. Kouep, I1. C. Mukpocepsucsl u konterinepsl Docker / I1. C. Kouep ; nepeBon A. H. Kucenes.
— Mocksa : JIMK IIpecc, 2019. — 240 c. — ISBN 978-5-97060-739-8. — TekcT : 37A€KTpOHHBIH //
Hudposoit o0pa3oBaTeIbHBIN pecypc IPR SMART : [caift]. — URL:
https://www.iprbookshop.ru/124561.html (zata obpamenus: 11.10.2022)

MeTtoanyeckasi Jureparypa:

1. Meroanueckue peKOMEHAAINHU TSl CAMOCTOSATEIbHON PaObOThI CTYJACHTOB MO TUCIUTUINHE
«TapannensHO€ MPOrpaMMHUPOBAHUEY

2. Meronuueckue ykazaHusi K j1abopaTopHeIM pabotam mo aucuuiiuHe «[lapamnensHoe
[IPOrpaMMHUPOBAHUE)
HNHTepHeT-pecypcebl:

1. http://el.ncfu.ru/ — cucrema ynpasnenus ooyueauem @I'AOY BO CK®DY. JlucraHinoHHAS
nojJiepkKa qucuuIuInHbl «llapannenbHoe nporpaMMHpPOBaHUE).
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2. http://metanit.com - calT TOCBANICH pa3IMYHBIM S3bIKAM W TEXHOJIOTHSM
pOrpaMMHPOBaHHUsI, KOMITBIOTEpaM, MOOMIBHBIM Tu1aTGopmam u U T-TexHomorusm

3. https://professorweb.ru - WHPOPMALMOHHBI pecypc, TMOCBSIIEHHBIH pa3paboTKe
MIPUIIOKEHUN HAa OCHOBE TexHosioruu .NET.
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