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BBE/JIEHHE

PazBuTne nHGOPMAIIMOHHBIX TEXHOJIOTHUN MOPOXKIAET HOBBIC anmapaTHbIe U
MPOTpaMMHBIE  apPXUTEKTYphl  WH(DOPMAIMOHHBIX  CHUCTEM.  YBEIUYCHH
MIPOU3BOJIUTEIILHOCTH CEPBEPOB HE OTPAHMYMBACTCS POCTOM TAKTOBOW YacCTOTHI
MPOIIECCOPOB — ATO MPOLIECC MHOTOKOMITIOHEHTHBIN: OCHOBHYIO POJIb B YBEJIMYECHUU
MPOU3BOIUTEIILHOCTH MH(MOPMAIIMOHHBIX CUCTEM UTPAIOT HOBBIE KOHIICNITyaIbHBIC
CXEMbl B3aMMOJICUCTBUS BblUMCIUTENCH. [IpU HSTOM yUHUTBIBAEeTCS XapakTep
BBIYMCIIUTENS: Y3€J KJacTepa, Mpoleccop, SaApo, aOCTpaKTHBINA Kjlacc 3aJadu WIH
notoka. Kaxnoe HampaBlieHHME TMOPOXKIAET IEJIble CEMEMCTBA TEXHOJOTHI
MMOCTPOCHUS BHICOKOIIPOU3BOAUTEIHHBIX BHIYUCIUTEIBHBIX CUCTEM.

Pazpabotunky  HWHGOPMAIMOHHBIX  CHUCTEM  JOCTYMHBI  CIEIYIOLIUE
TEXHOJIOTUH JIJIsSl IOCTPOCHHUS MapalIeNIbHBIX U PaCIPE/ICICHHBIX BBIYUCIUTEIBHBIX
CUCTEM:

— BBIYHCIUTEIIbHBIC CHCTEMBI C OOIEH MaMAThIO; COOTBETCTBEHHO
IpOrpaMMHBIC CHCTEMbI OPUCHTHPOBAHHBIC Ha pabOTy B TAHHOW MOJICIIH;

— BBIYUCIUTEIIbHBIC CHUCTEMbI, OPUCHTHUPOBAHHBIE Ha pPabOTy B MOJIEIHU
pacnpeneeHHON MaMsAThIO U MPOrPpaMHHBIE KOMIIOHEHTHI JJAHHOW apXUTEKTYPHI;

— KJIAaCTE€PHbIC TEXHOJIOTHH;

— BBICOKOIIPOU3BOAUTEIBHBIE CUCTEMbI, MPOTPAMMHBLIM SIIPOM KOTOPBIX
SIBJISIFOTCS Oa3bl JaHHBIX;

— BBIYUCIIUTEIbHBIE CUCTEMbI, OCHOBAaHHBIE Ha TpapUUeCKUX MpoIieccopax;

— TPOrpaMMHBIC KOMIUIEKCHl (DYHKIIMOHUPYIOIIME B MHOTO033Ja4HONA U
MHOT'OITIOTOYHOM CpeIe.

JlaHHbIe HampaBJEHUS HE HCYEPHBIBAIOT BCEX COBPEMEHHBIX I10JIX0JI0B
MMOCTPOEHUSI  BBICOKOTIPOU3BOJUTEIBHBIX CHUCTEM, HO OO0pa3ylT TpyMIbI
TEXHOJIOTHYSCKUX PEIICHUN, PACCMOTPEHHE KOTOPHIX M paboTa ¢ KOTOPHIMH
MO3BOJIAET W3YYUTh U MOJYyYUTh TMPAKTUUYECKUM OMBIT B cdepe pr3pabOTKu U

IMOCTPOCHUA BBICOKOIIPON3BOAUTCIIbHBIX UCTCM.



JIABOPATOPHAA PABOTA 1. TPUMEHEHUE JIEJIET’'ATOB

1. llenb u coaepxkaHue

[ens 1abopaTopHOil pabOThI: U3YYUTh BO3MOKHOCTH IPUMEHEHUS I€JIeraToB
B s13bIKe CH#.

3anaun 1abopaTopHOM pabOTHI:

— OCBOUTH MPHUHIIUIIBI pabOTHI C JIeJieraTaMu;

— OCBOUTH OCHOBHBIC HAINPABIICHUS IPUMEHEHUS JCJIETaTOB;

— U3Y4YUTDb CITOCOOBI MCITOJIB30BAHMS ACJICraroB COBMCCTHO C IIOTOKaMU.

2. Teopetnueckoe 000CHOBaHME

2.1 HazHaueHue TUTIOB JIEJIEraToB

Jleneratel mpenHa3HAa4YeHBl ISl CUTyaIldil, KOTJa HYXXHO TepeAaTb METOJ
ApyroMy Metoay. bbIBaioT ciydau, Korja MeToay mnorpedyercsi oOpallleHue K
APYroMy METOAY, HO ONPEISNUTh K KaKOMy MMEHHO Ha JTare KOMIWISIHHA He
MpECTaBIsIeTCS] BO3MOXKHBIM. JTa HMHGpOpMAIUs JOCTYyHA TOJBKO BO BpPEMs
BBITIOJIHEHUSA, a TOTOMY JOJDKHA OBITh TEpelaHa IMEepBOMY METOAYy B BHIIE
napaMmerpa.

[Tono6HOE MoBeIeHNE CBOMCTBEHHO B CIEIYIOMIUX CIIydasx:

1. 3amyck motokoB u 3amad. B C# cymiecTByeT BO3MOXHOCTb COOOIIUTH
KOMITWJIATOPY, YTO HYXXHO 3aIlyCTUTh HEKOTOPYIO HOBYIO MOCJIEIOBATEIHLHOCTD
UCIIOJIHEHUSI TapaJJieIbHO TOW, 4YTO paboTaeT B JaHHBIM MoMeHT. Takas
MOCJIeZI0BATEIbHOCTD Ha3biBaeTCs moTokoM (thread), a ero 3amyck ocyiecTBusiercs
¢ moMoInko Meroaa Start ogHoro u3 6a3oBsIX KiaaccoB — System. Threading. Thread.
Ecnu  xommbloTepy  cooOmaercss O  HEOOXOIMMOCTH  3allycka  HOBOM
MOCJIE0BATEILHOCTH UCIIOJIHEHUS, TO TAKXKE HY>KHO COOOITUTH, OTKYJ]Ja HMEHHO €€

ClIeayeT HavaTb, T.C. BBI3OB KAaKOI'O METOJAa AOJIKCH €€



3armyckath. JIpyrumu ciioBamu, metoa Thread.Start () moymkeH moayduTh napamerp,
KOTOPBIN YKa3bIBAET METO/I, OAJICKAIIUA BHI30BY TOTOKOM.

2. O6001IeHHBIE OMONMMOTEUHBIE Kiacchl. MHOrue OMOIMOTEKH CojieprKar
KOJ JUIsl BBITIOJIHEHUS Pa3HOOOPAa3HBIX CTaHAAPTHHIX 3amad. OOBIYHO Takue
OMOIMOTEKH MOTYT OBITh CaMOJOCTATOYHBIMU — B TOM CMBICJE, YTO TpPHU HUX
HaIMCAaHWU BBl TOYHO 3HAETE, KaK CleAyeT pemarh 3anaun. OTHaKo MHOT/IA 3a7a49a
MOXET BKIIOYATh I0J3a4a4y, O KOTOPOM 3HAET TOJIBKO WHIWBUILYAIbHBIN
KJIMEHTCKUM KOJI, HCIOJNB3yIOIMi 93Ty Oubnuoreky. Hampumep, Ttpebyercs
HaIycaTh KJIAcC, MPUHUMAOIMIMA MAacCUB OOBEKTOB W COPTHUPYIOMUNA WX TIO
BOo3pacTaHuto. YacTpio Mpoliecca COPTUPOBKHU JIOJDKHO OBITh MOBTOPSIOIIEECS
CpaBHEHHUE JIByX O0BEKTOB U3 MACCHBA, YTOOBI OMPEAEINTh, KAKOW U3 HUX HYKHO
pPacmoJIOKUTh TepBbIM. Eciam HeoOXoammo 00ecreunTh KIacCy BO3MOYKHOCTH
CpPaBHUBATBH JIFOObIE OOBEKTHI, TO OH HE MOXKET 3HATh 3apaHee, KaK BBITIOJIHSATH TAKHUE
cpaBHEHUs. TOJBKO KIMEHTCKHM KOJ, MCHOJB3YIOIIHUNA KJIAcC, MOXKET COOOIIUTH
€My, KaK CJICTyeT BBITIOJHATh CPaBHECHNE KOHKPETHBIX 00BEKTOB, MAaCCHB KOTOPBIX
HE0OX0IUMO OTCOPTUPOBaTh. KIMEHTCKHI KO JOKEH NepeIaTh BalieMy Kiaccy
MOAPOOHOCTH OTHOCHUTEIBHO TOTO, KaKOW METOJM BBI3BaTh JUISI BBITTOJTHCHHSI
CpaBHEHHUSI.

3. CoObitust. ['maBHas wues 31e€Ch COCTOMT B TOM, YTO YacTO MPUXOIUTCS
HUMETh JICJIO C KOJOM, KOTOPBIH JOJIKEH ObITh MPOMH(POPMHUPOBAH O BOSHUKHOBCHHH
Kakux-To coObiTuii. B mporpammupoBanuu rpaduueckoro  uHTEpdeiica
MOJI30BATENsl TOJIHO TMOAOOHBIX cuTyanuid. Korma coObiTHE MPOMCXOIUT,
UCTIOJIHSAIOIIAs Ccpefla JOJDKHA 3HATh, KaKOW METOJ HEOOXOIWMO BBI3BAaTh. JTO
JiemaeTcs nepeaayeit MeTory, oopadaTheiBaronieMy CoObITHS, TapaMeTpa-Jenerara.

Kak u B cimyuyae KjaccoB Ui MCIIOJIB30BaHUA Jeierara, ero HeoOXOoauMo
3apanee O0BsSBUTh. CHHTAKCUC OOBSIBICHHS [EJETaTOB BBITJISAUT CICAYIOIIAM
obpazom:

delegate < mun _eozspama> Hms _muna _Odenecama ([napamempot])



Hamnpumep:
delegate void MyFirstDelegate(int pParam);
B nanHOM mipuMepe orpenemnseTcs Aejerar, SK3eMIUIp KOTOPOTOTIPUHUMAET
OJIMH TIapaMeTp THUIIa int ¥ BO3BpallaeT 3HaucHue Tuma Void.

Eme HCCKOJIbKO ITPUMCPOB 00BSBICHUS JACICraToB.

delegate int Summ (int a, int v);
delegate string ConverterfFromFloat (float D);
delegate int[] ToVector(int a, int b, int c);

delegate string GetAString();

Cnengyer moHMMaTh, YTO TpH OOBSBICHUM Jejierata C HUCIOJIb30BAaHUEM
KJII04eBoro cioBa delegate akTuyecku co3maeTcsi CHENUAIM3UPOBAHHBIN KJlacc.

JleneraTsl CO3aI0TCS KaK KJIacChl, yHacaenoBaHHbie oT System.MulticastDelegate.
delegate string GetAString();

class Program

: static void Main(string[] args)
: int x = 40;

'/ nepemennaa firstStringMethod

/ /wHuumanusupyeTca sHauenuem x.ToString(),

GetAString firstStringMethod = new GetAString(x.ToString);
// npuBefeHHu OnNepaTop 3XKBUBANEHTEH CAedyuweMmy :

// Console.WriteLine("Crpoxa pasua " + x.ToString ());
onsole.Writeline("Crpoxa pasna " + firstStringMethod());

[IpuMeHeHre CKOOOK K 3K3eMIUIAPY Jelerara 3TO BCE PaBHO YTO BBI30B
metoza Invoke (), To ecTh clieayIonme CPOKH BITOIHSIOT OJHO U TOXKE JICHCTBHE:

firstStringMethod  ( );

firstStringMethod.Invoke ();

Yro6bl COKPATHTH KOJI, B KQXKIOM MECTE, Il TPEOYETCs DK3EMILIAP J€jerara,
MOJKHO IIPOCTO IIE€peJaTh UMs aapeca. JTO HaA3LIBAETCS BBIBEACHHMEM Jellerara
(delegate inference). Dto cpenctBo C# paboraeT 10 TeX MOpP, MOKAa KOMITHISTOP

Ccroco0eH pa3pelInTh FK3EMIUISp Aelierata B cnenudpudyeckuid tun. B



npenpiaymeM npumepe rnepemennas  firstStringMethod tuma  GetAsString
MHHIIAATM3UPYETCST HOBBIM dK3eMIUIsIpoM jenerara GetAsString:

GetAString firstStringMethod = new GetAString(x.ToString);

Cnematb TO K€ camMoO€ MOXHO, TPOCTO TIepelaB TEePEeMEHHOM
firstStringMethod nmsa MeTona B mepeMeHHOI X:

GetAString firstStringMethod = x.ToString;

B 060oux crmydasx kommumsatop C# co3mpaet ouH U TOT ke Koj. Kommuarop
oOHapyxwuBaeT, 4To T aenerata tpedyercs firstStringMethod, mosTomy co3naer
sK3eMIusIp Aelierara tuna GetAString U mepemraeT KOHCTPYKTOpyaapec METoa B
00BEKTE X.

O4eBHIHO, YTO JOMHKCHIBATh KPYIJIble CKOOKHU MPH MepeIadye MMEHH MeTo/1a
HEJIOITYCTHUMO.

DK3eMIUIIp Jieierata MOXKET CChUIaThcs Ha JIIOOOW METOJ — YPOBHSI
AK3EMILISIpA WM CTaTUYECKUI — JTI000ro o0bheKTa J000ro THUMa, €Clu CUTHATypa

9TOIr0 MCTOAAa COBIIaAACT C CHFH&TypOfI Jcjcrara.

2.2 Jlenerater Action<T> u Func<T> 6ubaunorexku .NET Framework.

BwmecTo onpenenenust HOBOTO THUIIA Jieierara ¢ KakIbIM TUIIOM MapaMmeTpa u
BO3BpaTa MOXKHO HCIIOJIb30BaTh Jeneratel Jlemeratel Action<T> u Func<T>.
O0o6mmennsIi aenerar Jleiaerater ACtion<T> npeaHazHavyeH I CCBUIKKM Ha METO/I,
BO3BpAIAIONIMNA MIIIIB. JTOT KJIAcC JelieraTa CYHIECTBYeT B Ppa3IMYHBIX
BapuaHTaX, Tak 4TO €My MOKHO TIepe/1aBaTh 10 16 pa3HbIX THIIOB MMApaMeTPOB.

Knace Action 6e3 00001eHHOrO MapameTpa MpeaHa3HaueH Jis BbI30Ba
MeToJ0B Oe3 mapamerpoB, Action<in T> — I BbI30Ba METOJa C OJHHM
napameTpoM, Action<in TI, in T2> — nns BeI30Ba MeTO/AA C ABYMS MMapaMeTpamu U
Action<in Tl, in T2,in T3, in T4, in T5, in T6, in T7, in T8> — nns BhI30Ba MeTO/1a
C BOCEMBIO TTapaMeTpaMH.

Heneratel FUNC<T> MoOryT HCHOJIB30BAThCS AHAJIOTUYHBIM OOpa3oM.

Func<T> mno3BoJsieT BBI3BIBATH METOJIBI C TUIIOM Bo3Bpara. [TomoOHo Action<T>,



Func<T> omnpeneneH B pa3HbIX BapuaHTax Jyis epenavu 10 16 TUIOB mapamMeTpoB
¥ THIIA BO3BpATa.

Func<out Tresult> — Tum menerarta Al BbI30Ba METO/Ia C TUIIOM BO3BpATa,
HO 0e3 mapameTpoB, Func<int Tl, out TResult> — xns MeTona ¢ OJHIM TTApaMETPOM,
a Func<in TI, in T2, in T3, in T4, out TResult> — mna meToma ¢ YeTHIPbMS

napamMeTpaMu.

2.3 JIssmO1a-BhIpaKeHUsI

Hauwunas ¢ C# 3.0, 10CTyIIeH HOBBIM CHHTAKCHC JIJII Ha3HAYCHUS peaTu3aliu
KoJa JelieraTaM, Ha3blBacMbId JiaMOma-BeipakeHusMu (lambda expression).
JIsMOma-BeIpaXKCHUST MOTYT HCIIOJIB30BAaThCS BE3JC, IIAC CCTh IapaMeTp THIa
nenerata. Hibke mokasaH HPEeAbLAYIIHA TpUMEpP, B KOTOPOM HPUMEHSIIUCH

AHOHUMHBIC MCTO/bI, aI[aHTHpOBaHHBIﬁ JJIA UCITIOJIb30BaHUA J'I)IM6I[a-BBIpa>KCHI/I$I.

static void Main(string[] args)

{
: string mid = ", cpegusa vacTb,”;

Func<string, string> lambda = param =>

{

param += mid;

param += " a 37to gobasneno K cTpoke.";

return param;

)i

_onsole.WriteLine(lambda ("Hauano ctpoxu”)) ;
}

[Tpu ucnosib30BaHUM JSIMOIA-BBIPAKEHUH CYILIECTBYET HECKOJIBKO CIIOCOOOB
onpeneneHus napaMmerpoB. Ecnu mapameTrp oAMH, TO JIOCTaTOYHO €ro umeHu. B
CJIeTyIOIIEM JIIMOJa-BbIpayKEHUH UCIIONIb3YETCs apameTp no uMeHu S. [Iockonbky
THUIl JieJieraTa ONpeaessieT mapaMmerp string, To s UMeeT Tul string. Peanmuzanms
BbI3bIBaET MeTo 1 String.Format () ays Bo3Bpara CTpoku, KOTOpasi B KOHEUHOM HTOTE
BBIBOJMTCSI Ha KOHCOJIb IIPY BBI30BE J€Je€rara — U3MEHEHUE PErucTpa TEKCTOBOU

ctpoku «TEST»:



static void Main(string[] args)

{

' Func<string, string> oneParam = s
=> String.Format("usmenenne perucrpa {0}",
s.ToUpper());

' Console.WriteLine(oneParam("test"));

}

Ecnu nmenmerat ucnoisib3yeT Oojiee OJHOTO MapamMerpa, UMEHa mapameTpoB
MOXHO KOMOMHHMpPOBaTh BHYTpU CKOOOK. Humke mpencraBieHsl mapaMeTpsl X Uy
tuna double, onpenenennsie neneratom Func<double, double, double>:

static void Main(string[] args)

f Func<double, double, double> twoParams = (x, y) => x * y;
: Console.Writeline(twoParams(1@, 2));

}

Jnst ynoOcTBa K MMEHaM NEPEMEHHBIX BHYTPU CKOOOK MOKHO J00aBISATH

TUIBI TAPAMETPOB:

static void Main(string[] args)

{
Func<double, double, double> twoParamsWithTypes =
(double x, double y) => x * y;
Console.WritelLine(twoParamsWithTypes(10@, 2));

¥

Ecnu nsaMOpa-BeIpak€HUE COCTOMT M3 €AMHCTBEHHOTO oOIneparopa, OJIOoK
MeToza ¢ PUrypHbIMH CKOOKaMH U oriepaTopom return ue tpedyrores. Komnunarop
no0aBiseT return HessBHBIM 00pa3oM:

Func<double, double> square =
X => x * x;

MosxHo n00aBUTH QUTYpHBIE CKOOKH, onepaTop eturn u TOUKy C 3arsTOM.

ITIpocTo 0OBIYHO JIerde unTaTh KO 0€3 HUX:

Func<double, double> square =
X =>

{
};

Ho ecnu HY>XHO BKIIIOYWUTH B PCAIIN3AINIO J'ISIM6I[a-BBIpa}KeHI/I$I HECKOJIBKO

return x * x;

OTIepaTopoB, TO PUTYPHBIC CKOOKH U OTIEPATOp return 00s3aTeNbHEI:



static void Main(string[] args)

{

string mid = "Hawanoc cTpoxu”;

nc<string, string> lambda = param =>

param += mid;
param += " a 37c pobasneHo x cTpoke.";
return param;

3. MeToanka v MOpsAI0K BRIOTHEHUS PAa0OTHI

1. Coznaiite nmpunoxenne C# B cpene MS Visual Studio.

2. B coOTBeTCTBMU C BapuWaHTOM HHIWBHUIYaTbHOTO 3aJaHUS peanu3yiTe

MOJIb30BATENbCKUNA THUI Jejierata TpeOyeMOW CHUTHATYPbl U BBINOJHUTE C €rO

MCII0JIb30BAaHUEM BBI30B HECKOJIBKUX METOJIOB (C KOPPEKTHOM CUTHATYPOIA).

NunvBuayanbHOE 3a/1aHUE.

Bapuant Henerart (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>

4. Bonpochl 11 3a1IUThl pabOThI

1. Yro Takoe tun nenerara? Kakoil aHajor Tuma jgenerara CyHieCTBYET B
C++?

2. OnuiurTe OCHOBHBIC HAPaBJIECHUS UCIIOJIb30BAHUS JIEJIETaTOB.

3. Kakme wmexanusmbl TexHojoruu Windows FOrms peanuszoBaHbl C
MCIIOJIb30BAaHUEM JIETIETaTOB?

4. Jlns wero mpenmHazHaueH tum ACtion<T>? Yem oH omimyaercss OT
Func<T>?

5. UeM nmoJsip30BaTeIbCKUE AEJIEraThl OTIMYAKOTCS OT OMOJIMOTEYHBIX ?




JIABOPATOPHAA PABOTA 2. TIPUMEHEHUE ACMHXPOHHbBIX
HNEJIET'ATOB JJIA PEAJIM3ALIMNY MHOT'OIIOTOYHOCTH

1. llens u conepkanue

[enp nabopatopHOil pabOTHI: HAYYUTHCS MCIOJIB30BAThH JEJEraThl JJist
OpraHU3aIMA MHOTOIIOTOYHOTO TTPUIIOKEHUS.

3agaun 1a00paToOpHOI pabOTHI:

— HAyYUTHCS OOBSABIATh, HWHHUIMAIM3UPOBATH M 3aIyCKaTh TIOTOKH C
HCITOJTh30BAaHUEM TTOJIH30BATEIBCKUX JCIICTATOR;

— Hay4MTbCSl 3allyCKaThb TOTOKH C KCHOJIB30BAHHEM OHOIUOTEUHBIX
neneratoB Action<T> u Func<T>;

— HAYYUTHCA 3alyCKaTh NMapaJljieIbHbIe TTOTOKU C UCTIOIh30BaHUEM JISIMO/1a-

BBIPAKEHUM.

2. Teopetnueckoe 000CHOBaHME

Haun6osee mpocThiM criocoO0OM JIJist CO3/1aHUsI TIOTOKA SIBIISIETCS OTPE/IEIICHHE
Jiefierata ¥ ero BbI30B aCHMHXpOHHBIM oOpa3om. Knacc Delegate momnepxuBaer u
BO3MOXXHOCTh ACHHXPOHHOTO BBI30Ba METONOB. [l pemieHus IMOCTaBICHHOM
3amauu kiacc Delegate co3gaeT OTAeNbHBIN TOTOK.

YT0oOBI TOCMOTPETH B JICHCTBUM HAa aCHHXPOHHBIC BO3MOYKHOCTH JICJIETATOB,
CHaJaJla Hy»XHO CO37aTh METOJI, BBIMOJHECHUE KOTOPOTO 3aHUMAET OIPEACICHHOE
BpeMs. Hampumep, Hrmke mokazan meton TakesAWhile (), koToperiii Gnaromapst
BbI30BY Thread.Sleep( ) BwImoOSHSETCS MHHMMYM CTOJBKO BPEMEHH, CKOJIBKO B

MWJJIMCCKYH/IAX 3a/IaHO BO BTOPOM apryMCHTC.
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static int TakesAwhile(int data, int ms)
r
* Conscle.WriteLine("TakesAwhile sanywmen™);
Thread.Sleep(ms);
onsole.Writeline("TakesAwhile sasepwen”);
return ++data;
}

YrtoOpl 00ecmeYuTh BBI30OB JTOr0 METOJAa M3 Jejierara, IOHAmOOHMTCS
ONPEAETUTD THUII JICJIEraTa ¢ TEM JI€ CAMbIM ITAPAMETPOM U BO3BPAILAEMBIM THUIIOM:

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

Ternepb MOXKHO MPUMEHSATH PA3JIMYHBIE TPUEMBI 11 ACHHXPOHHOTO BBI30Ba
JAHHOTO JIeJieraTa u BO3BpaTa pe3yJibTaToB.

OoHMM M3 TaKWX TPUEMOB SBIISIETCA ONPOC W TMPOBEPKA, 3aBEPIIMI JIU
nenmerat cBoro pabory. CosnmaHHbli Kiaace delegate mpemocraBisieT MeTO[
Begininvoke ( ), B KOTOpOM MOTyT IepelaBaThCsl BXOIHBIC IapaMETpBHl,
ompeielICHHbIE BMECTE ¢ TUTIOM Jiesierata. Metona Beginlnvoke () Bcerna umeer iBa
JOTIOTHUTENbHBIX mapamerpa Tumna AsyncCallback u object, koropbie OyayT
paccmarpuBaThes no3xke. Celyac riaBHbI HHTEPEC MPEACTABISIET BO3BPAILAEMBIN
tun Meroga — lAsyncResult. C momomsio IAsyncResult moxHO wu3BIEKaATH
uH(pOPMAIUIO O Jefierate U MPOBEPsTh, 3aBEPIIMI JU OH CBOIO PabOTy, UTO U
JEMOHCTpUpYETCsl B ipuMepe ¢ npumeHenuem cBoiictBa [sCompleted. [{uxn while

[MPOOOJIZKACT BBIIIOJHATHECA B TJIaBHOM IIOTOKC IIpOrpaMMbl O TCX IIOp, IIOKa

JieJeraT He 3aBepIInT padoTy.
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static veid Main(string[] args)
{
/ CAHXpOHHLI BHN3CS METOAS

/ TakesAwhileA, 3009);

/ ,/'. ACUHXDOHMNI BMSOB MeTo[a C npumexnennem generarta

akesAllhileDelegate dl = TakesAwhile;

IAsyncResult ar = dl.BeginInvoke(1l, 300, null, null);
while (!ar.IsCompleted)

// Bsinonvenwe ewe xaxux-Hubyap Cnepauui 8 raasHom noToke
Conscle . Write(".");
hread.Sleep(50);

int result = dl.EndInvoke(ar);

/ BiBOA pe3ynbTaTa
Console.Writeline("result: {@}", result);

}

[Tocre 3amycka 3TOro NpuiIOKEHUsSI MOXKHO YBUJIETh, YTO IJIABHBIM MOTOK U
MOTOK JieJieraTa BhIMOJHSAIOTCS MapaJljiebHO, a MOCie 3aBepIIeHus] paboThl MOTOKA
JieJieraTta TJaBHbIM MOTOK MPEKpaIlaeT MPOXOJ MO UUKIY. ECiu TIIaBHBIA MOTOK
3aBepIlaeT BHIIIOJIHEHWE, HE JI0KHUAAsICh 3aBeplleHuss paboThl jenerata, MOTOK
Jenerarta OCTaHABIMBAETCS.

B nmanHOM paszgene MEeTOIMYECKHX YKa3aHWW PAacCMOTPEH CaMblil MPOCTOM
METOJI 3aIlyCKa METOJAa B OTAEIBHOM MOTOKE — C UCIOJIB30BAHUEM aCHHXPOHHOTO
nenerata. PaccMOTpeH TakXke MeEXaHW3M IMepeayd IMapaMmeTpoB B TOTOK,
BBITIOJIHAEMbBIN TapajlIeNIbHO (aCMHXPOHHO); BO3BpAT pe3yJsibTaTa U3 aCUHXPOHHO
BBINIOJTHSAEMOT0 MeTofa. HeoOxoauMo o00paTuTh BHUMAHHE Ha peaU3alluio

MCXaHHU3Ma OKUJAaHHA 3aBCPIICHUSA pa6OTBI ACMHXPOHHOT'O MCTO/IA.

3. Meroauka 1 NOpsA0K BBIMOJHEHUSI pa0OThI

1. Coznaiite nmpunoxenue Ha s3pike C# B MS Visual Studio.
2. B cooTBeTCTBMM C WHIWBHIyAJIbHBIM BapHaHTOM pa3paboTaiiTe
TpeOyeMblii TN jenerata (MOJb30BATENbCKUM, OMOMMOTEUHBIN WM JIAMO/a-

BBIpAKEHUE).
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3.

Peanuzyiite

ACUHXPOHHOE

BBIITOJIHCHUC

METOda

Ha OCHOBC

pa3pa60TaHHoro Aacierara ¢ BOSMOXHOCTBIO MOHHUTOPHHT A ITPOICCCa BbIIIOJHCHHNA,

nepcaadyu rnmapaMeTpoB B MCTO U IOJTYUCHUS PC3yJIbTaTa pa6OTI>I MCTO/JA.

NunuBuayanpHOE 3aaHUE.

Bapuant Tun nenerara Pemaemas 3amaua (pe3yabTat METo/) Bxonnbie
napaMmeTpbl

1 M0JIb30BATEIbCKUN MeTton Bo3BpaliaeT cymMMmy 3JIeMEeHTOB | /[Ba mapamerpa:
MaTpPHUILIBI HENbIX CIy4YalHbIX YHCEeT pa3Mep MaTpHIlbI

2 OMOIMOTEeYHBIN Merton BO3BpAIACT pasnuny | /JIsa mapamerpa:
MakCHMaJbHOTO W  MHHHMAJIBHOTO | pa3Mep MaTpHILIbI
3JIEMEHTOB MATPHUIIBI LEIBIX CIy4alHBIX
qucell

3 TsIMOJ1a-BBIPA’KEHUE Meron BO3BpalacT mornueckoe | J[Ba mapamerpa:
3HauUEHHUE, YyKa3bIBalollee CYIIECTBYET | pa3Mep MaccuBa
JM 33JJaHHOE YKMCJIO B MAaCCHUBE LIEJIBIX " HCKOMBIN
CIIy4aifHbIX YHUCEIl AJIIEMEHT

4 MOJIb30BATEIbCKUN Meron BO3BpalacT Marpully | JIBa mapamerpa:
ciny4daifHpix OuToBbIX 3HaueHud (0 WM | pasmep MaTpUIbI
1), opMupyemyro cirydaitHbIM 00pa3zoM

5 OMOIMOTEeYHBIN Meton BO3BpaIiaer cTpoky | OnuH mapamerp:
MaKCUMaJbHOM JUIMHBI HAa  OCHOBE | MAacCHUB (unmm
nepeaaHHOro MacCuBa CTPOK CIIMCOK) CTPOK

6 nsaMOja-BelpaxkeHne | Merox  Bo3BpamaeT — MojAMHOecTBO | OuH mapamerp:
3JIEMEHTOB MacCHBa CIy4ailHbIX YHCEN, | pa3Mep
KOTOpBIE JeNATCs Ha 3 UCXOJHOTO

MaccHBa

7 MOJIb30BATEIbCKUN Merto/1 BO3BpaIaeT yuciao — KonudecTBo | JIa mapamertpa:
AJIEMEHTOB MPUCYTCTBYIOMIMX B 000UX | pa3Mepsl
MacCUBaXx CIydyalHBIX YHCEI. MacCHBOB

8 ONOIMOTEeYHBIH Meron BO3BpaIllaeT cpennee | JIpa mapamerpa:
apu(pMETHUECKOE IEMEHTOB MATPULBl | pasMep MaTPHIIbI
CIIy4alHBIX YUCEI.

9 nsMOnaa-Beipaxkenue | Metog BO3BpAILlaeT pesynbtar | J[Ba mapamerpa:
U POBaHUS CTPOKH: KOKIBIA | UCXOIHAS
WCXOJTHBIA CHMBOJI CTPOKH 3aMEHSETCS | CTPOKa,  YHCIIO
U POBAHHBIM CHUMBOJIOM, KOJ | caBura n
KOTOpPOTO Ha N OOJbIlIe KOJIa UCXOAHOTO
CHUMBOJIA.

10 10JIb30BaTEIbCKUN Meton Bo3Bpamaer cratucTuky g | OnuH nmapamerp:

CTPOKH: CHUCOK map (CUMMBOJ CTPOKH,
KOJIMYECTBO BXOXKICHUH)

aHaIM3upyeMas
CTpOKa
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11 ONOIMOTEYHBII MeTton BO3BpallaeT pazHuny | JIBa mapamerpa:
MakCUMaJbHOIO M MUHHMMAJIBHOTO | pa3Mep MaTpPHUIIbI
AJIEMEHTOB MaTPHIIBI.

12 nsMOna-BeIpaxkeHue | Metonq — Bo3BpamaeT — moaMHOXKeCTBO | OquH mapamerp:
3JIEMEHTOB MacCHBa CIy4ailHBIX YHCEN, | pa3Mep
KOTOpBIE SIBIISIOTCS YSTHBIMU HCXOHOTO

MaccHuBa

13 T10JIb30BaTEIbCKUN Meton BO3BpaIaeTr KonmmuecTBo | J[Ba mapamerpa:
HEYETHBIX  3JIEMEHTOB B  MAaTpHIIE | pa3Mep MaTPHIIbI
CIIy4YalHBIX YHCeN

14 OUOJIMOTEYHBIA Merton  BoO3BpamaeT — MOJMHOXKECTBO | JIBa mapamerpa:
JJIEMEHTOB MAacCHBa CIy4YailHBIX YHCEN, | pa3Mep MAacCHUBa,
KOTOpbIE OTIMYAIOTCS OT 33JJaHHOTO 3HAYEHOE YHCIIO
yucia He 6oJiee yem Ha 4.

15 nsaMOma-BeIpaxkeHne | Meton BO3BpaIlaer jorudeckoe | JIa mapamerpa:
3HAUCHUE, YKA3bIBAIOIIEEe CYIICCTBYETIH | CTPOKa u
3aJlaHHBII CUMBOJI B CTPOKE HCKOMBIi

CHUMBOJT

16 I0JIb30BATEIILCKUAN Meton BO3Bpamaer JaBa uucia — | J[Ba mapamerpa:
MaKCHMaJbHBIC 3JIEMEHTBI MAaCCUBOB | pa3Mepbl
CIIy9aifHBIX YHCEIL. MacCHBOB

17 OMOITMOTECIHBIN Meron BO3BpAIlaeT ckamsipHoe | OquH mapamerp:
MIPOU3BEICHUE JIBYX CIIy4ailHbIX | pa3Mep BEeKTOPOB
BEKTOPOB.

18 nsMOna-BeIpaxkeHne | MeToj Bo3BpaiiaeT cyMMy IByX Matpuill | [IBa mapamerpa:
CIIY9aifHBIX YUCEIT pa3Mep MaTpuI|

19 MOJIb30BAaTEIbCKUN Meton BO3BpaIaer KoinuecTBO | JIBa mapamerpa:
BXOXKJEHUI 3a/laHHOTO d3JEMEHTa B | MaTpHIla u
MaTpPHIIC BEICCTBCHHBIX YHCEI IEJICBOM SJIEMCHT

20 OMOIMOTEeYHBIN Meron  Bo3BpamiaeT = moAMHOXecTBO | OMH mapameTp:
JJIEMEHTOB MacCHBa CIy4YailHBIX YHCEN, | pa3Mep
KOTOpBIC JeNATCs Ha 6 HCXOJIHOTO

MaccHBa

21 nsMOna-BeIpaxkenue | Metoj BO3BpaIlaeT pe3yabTat | OIMH mapameTp:
CIIOKEHHSI ABYX CIy4allHBIX BEKTOPOB | pa3Mep BEeKTOPOB
L[ETBIX YUCEeIl

22 MOJIb30BATEIbCKUN Meton BO3BpaIIaer Koiu4uecTBO | J[Ba mapamerpa:
BXOXKJICHUH 3aJaHHOIO CUMBOJA B | CTpPOKa "
CTpOKE 1[EIeBON CUMBOJI

23 ONOIMOTEeYHBIN Merox  Bo3BpamiaeTr moaAMHOXeCTBO | JIBa mapamerpa:
YETHBIX HIIEMEHTOB MaTpHUIIBI | pa3Mep MaTPHUIIbI
CIIy4aifHBIX YUCell

24 nsMOma-BeIpaxkeHne | MeTos Bo3BpalaeT craTUcTHKymaccuBa | OquH mapamerp:

CIIYYaliHBIX IIEJIBIX YHCEJ: CITUCOK Tap
(uncio maccuBa,
KOJIMYECTBO BXOXKICHHUI)

pa3mep MaccuBa
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25 0JIb30BaTEIbCKUN MeTton BO3BpaIllaeT noruueckoe | /[Ba mapamertpa:

3HAYEHUE, YKa3bIBAIOLIEEe CYLIECTBYETIIM | MaTpHULa U
3a/IaHHBIN JJIEMEHT B MATPUILIEC YUCEI HUCKOMBIN
double JJICMEHT

4. Borpocsl JJ1s1 3aIIUTHI PaOOTHI

1. ITosicaute Haznadenue tuma |AsyncResult.

2. JIns gero ucnonw3yetcs meroa Thread.Sleep()?

3. TlosicHuTe MexaHHM3M BO3BpaTa 3HAYEHHUS M3 METOJA ACHHXPOHHOIO
Jenerara.

4. Kak npou3BecTy BO3Bpar 00Jjiee OAHOI0 3HAYCHHS U3 MeTo1a?

5. Kakas pasHHMIIa CYIIECTBYeT MEXKIy OHOIMOTCUHBIMH JejieraTaMu,
M0JIb30BATEILCKUMH THIIAMH JCIIEraTOB U JISIMOJa-BhIpaKCHUAMU? SIBIAIOTCS JIH
9TH JejeraThl B3aMMO3aMEHSICMBIMH MPU pEalM3allid ACHHXPOHHOI'O BBI30Ba

METOI0B?
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JIABOPATOPHAA PABOTA 3. O)KUJIAHUE 3ABEPIIIEHIA
ACHUHXPOHHOI'O METOJIA C UCTIOJIb30BAHUEM TAMM-AVTA

1. llenb u coaepxkaHue

[enb 1abopaTopHOM paOOThI: HAYYUTHCS UCIIOIB30BaTh MEXAHU3M OKHUIaHUS
3aBepIIeHus paboThl ACHHXPOHHOTO METO/IA ¢ Hcroib3oBaHueM Tuma |AsyncResult
U TaliM-ayTa.

3agaun 1abopaTOpHOM PabOTHI:

— HAY4YHUThCSI UCIIOJIb30BATh MEXaHU3M TaliM-ayTOB;

— Hay4UTbhCS BBIBOJUTH MH(OPMAIIMIO O XOJ€ BBINOIHEHUS aCUHXPOHHOTO
METO/1a;

— HAay4YUTBCA OTCJIIC)KUBATDH BBIIOJIHCHUC ACHHXPOHHOI'O0 METOdA.

2. Teopetnueckoe 000CHOBaHME

Hpyroit cnoco0 oxumaHusi pe3yibTaTa OT aCHHXPOHHOTO Jiejierara
npeaycMaTpuBaeT MPUMEHEHHE JlecKpunropa oxuaanus (wait handle), koropsrit
acconuupyertcs ¢ [AsyncResult.

[ToyduTh OCTYH K 3TOMY JSCKPUITOPY OKHIAHUS MOXKHO Yepe3 CBOHWCTBO
AsyncWaitHandle. Dto cBoiictBo Bo3Bpamaer o0Owekt Tmma WaitHandle, c
MOMOIIBI0 KOTOPOTO MOXKHO OPTaHW30BaTh OXKUIAHWE 3aBEPIICHUS PaOOTHI
norokoM nenerara. Merog WaitOne ( ) mpuHMMaeT B KadecTBE IIEPBOTO
HeoO0s3aTeNIbHOTO MMapaMeTpa 3Ha4YeHHe TalM-ayTa, B KOTOPOM MOXKHO YKa3aTh
MaKCHMaJIbHBIN IMePHOJ] BpEMEHH OKUIaHus. B paccmaTprBaeMoM 371eCh MpUMeEpe
3TOT Tmepuoj cocTapiseT 50 MuumMcekyHI. B ciaydae BO3HUKHOBEHHS TalM-ayTa
meton WaitOne ( ) BosBpamiaer 3Hauenue false, m mpoxom mo mukiay while
npoaopkaercsa. Ecimu BO BpeMst OXHIaHUs A0 TaiiM-ayTa Jel0 HE JIOXOJIuT,

oCyIIeCcTBIIsIeTCS BhIxoa U3 nukiaa While ¢ momompio break m momydenue
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pesynbrata MetonoM EndInvoke (). B monp3oBatensckom unTepdeiice pesynbrart
BBITJISIUT TPUMEPHO TaK K€, KaK B MPEIbIIYIIeM NpUMepe, OTINYAeTCS JIHIIb

croco0 peanuzaiuu 0XXUJaaHusl.

static void Main(string[] args)
i
=sAlhileDelegate dl = TakesAWhile;
IAsyncResult ar = dl.BeginInvoke(l, 3000, null, null);
while (true)
{
Console.Write (" . ") ;
if (ar.AsyncWaitHandle.WaitOne(5@, false))

Conscle.Writeline("Moxno ussneus pesynsTaT ceitvac");

LS

int result = dl.EndInvoke(ar);

/ BmBop pesynbTaTta

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

3. MeToauka 1 MOpsIOK BHIMOTHEHUS PaOOThI

1. Coznaiite koHcoIbHOE Tprioxkerue C# B Visual Studio.

2. Peanuzyiite MIPUJIOKEHHUE Cc VCIIOJIb30BaHUEM  TalM-ayTa
(MonuduIMpyiTE MPUIOKEHUE, TTOJTYYSHHOE B XOJI€ BBITIOJHEHUS JIaOOpaTOpHOM
paboThl No2).

3. Peanu3yiiTe MexaHn3M BbIBOJIa UH(POPMAIIMK B KOHCOJb O XOJ€ PEIICHHUS

3aJa4d aCHHXPOHHBIM MCTOIOM.

4. Bonpocsl 11 31U ThI paOOThI

1. Ins yero npumensiercs tun |Asyncresult?
2. Kak peann3oBath 0’KUJaHUE 3aBEPILECHUS BHIMOIHEHHUS] ACUHXPOHHOTO
METO/1a C UCIIOJIb30BaHNEM TalM-ayTa?

3. [Nosicante HazHayenune merona WaitOne( ).
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JIABOPATOPHAA PABOTA 4. UCITOJIbB3OBAHUE OBPATHBIX
ACHMHXPOHHBIX BbI3OBOB

1. llenb u coaepxkaHue

[lens maGopaTopHOl pabOTHI: HAYYUTHCS HCIOJIB30BaTh OOpaTHbBIC
ACUHXPOHHBIC BBI3OBHI JJISI OPTaHU3AIMKM OXKHIAHWUS 3aBEPIICHUS BBITIOJHEHUS
ACUHXPOHHOTO METO/IA.

3agaun 1a00paToOpHOI pabOTHI:

— M3yYUTh BO3MOXXHOCTH NMPUMEHEHHsI OOpaTHBIX ACHMHXPOHHBIX BHI30BOB
JUTSI TTapaJuIebHBIX TOTOKOB;

— W3yYUTh BO3MOKHOCTH AaCHHXPOHHOTO OOpaTHOTO BBI30BA IIPH
UCIIOJIb30BAaHUU THUIIA JIeJIeraTa;

— W3yYUTh BO3MOKHOCTH AaCHHXPOHHOTO OOpaTHOTO BBI30BA TIPH

HUCIIOJIb30BaHUU J'ISIM6)121-BBIpa)K€HI/I$I.

2. Teopetnueckoe 000CHOBaHHE

Emte onuH crmoco0 ayis 0XKUAaHUs Pe3yIbTaTOB OT JeJierara 3aKkifo4acTcs B
MPUMEHEHUHN TAaK Ha3bIBAEMOT0 ACMHXPOHHOTO 0OpaTHOro BhI30Ba (asynchronous
callback). C momoripto TpeThero mapamerpa B Metozie Beginlnvoke mosxHO
nepeqaTb METOJ, YyIOBJIETBOpsouii TpeboBanusMm generata AsyncCallback.
Henerar  AsyncCallback tpebyer omnpeaenars mapamerp |AsnycResult wu
Bo3BpamaeMbiii Tun Void. B paccmarpuBaeMoM 31ech TpHUMEPE TPEThEMY
napaMmeTpy HasHauaercs azapec wmeroma IakesAWhileCompleted, xoTopsiii
yaoBieTBopsieT TpeboBanusm aenerara AsyncCallback. B mocneqnem mapamerpe
Merony Beginlnvoke MoxHO nepenatb 00BEKT, K KOTOPOMY OYyI€T MPOU3BOIUTHCS

AOCTYII U3 MCTOJa O6paTHOFO BbI3OBA. 3,Z[€CI> y,ZIO6HO NnepeaaTb SK3EMILIAP CaMOro
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Acjacrara, TaKk 4To MCTO/, O6paTHOF0 BbI30Ba CMOXKCT HUCIIOJIB30BaTh €10 AJIA

I[MOJYUYCHUA PC3YyJIbTaTd ACHHXPOHHOI'O MCTO/A.

static void Main(string[] args)
f
1
TakesAwhileDelegate dl = TakesAWhile;
dl Beg1nInvoke(1 3800, TakesAWhileCompleted, dl) ;
r (int 1 = @; 1 < 188; i++)

{
l:".iz;r.\sr‘lte( o
Thread d.Sleep(50);
I}
¥
static veid TakesAWwhileCompleted(IAsyncResult ar)
{
if (ar == null) throw new ArgumentNullException("ar");
TakesAWhileDelegate dl = ar.AsyncState as TakesAWhileDelegate;
/ HESESrb Tun obvexTa
T =.Assert (dl != null, "Invalid object type");
int result = dl.EndInvoke(ar);
// BwmBop pesynbTaTa
Console.WriteLine("result: {@8}", result);
¥

[To 3aBepmienun pabGotel nenerata TakesAWhileDelegate cpasy xe
Bei3biBacTcst Metoa TakesSAWhileCompleted ( ). Oxuaate pe3yabTaToB BHYTPH
[JIABHOTO MOTOKA HET HUKAKON HE0OXO0MMOCTU. 3aBepIiliaTh IJIaBHBIM MOTOK MEpe
3aBepIIeHHEeM pPabOThl IMOTOKOB JEJICraTOB MOXKET OBITh HE0OS3aTeNIbHO, €CIH
TOJIKO OCTaHOBKa PabOThl TOTOKOB JENIEraToB MPHU 3aBEPIICHUU BHITIOJHCHUS
TJIABHOTO TIOTOKA HE MPEACTABISAET MPOOIEMBI.

Meton TakesAWhileCompleted ( ) onpenensiercst ¢ TUIaMu napaMeTpoB U
BO3Bpara, KoTopbie ykazanwel B jgenerate AsyncCallback. [locnennuii mapamerp,
nepenaBaembiii B Beginlnvoke (), MoxeT OBITh NPOYUTAH C TOMOIIBIO
ar.AsyncState, a pe3ynbTaT noiydeH Bbi3oBoM B TakesAWhileDelegate merona
Endinvoke.

BmecTo Toro 4To0bI OnpeAenaTh OTACTbHBINA METO U IIEPeIaBaTh €0 METOLY

Beginlnvoke (), MO)XHO BOCIOJIb30BaThHCS JIIMO/1a-BBIPAYKSHUECM.
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[Tapametp ar umeer tun [AsyncResult. B Takoit peanuzaimu HeT HEOOXO0IUMOCTH
IpUCBaMBaTh 3HAUEHHUE TMOCIeaHeMY TapaMeTpy meroaa Beginlnvoke (), moTomy
YTO JISIMO/Ia-BhIpAXKEHHE MOXKET HaIpsIMYIO MOJydaTh JAOCTYN K nepeMeHHou dl,
HaXOZsIIeHcs 3a MpeaeNaMu KOHTEKCTa JaHHoro merona. Ho 6ok peanusanmu
MO 1a-BRIPAXKEHUS BCE PABHO JIOJKEH BBI3bIBATHCS U3 ITOTOKA JeJIeTaTa, YTOMOKET
Y He OBITh OUEBUIHBIM MIPH OMPEICIICHUU METOIa MOA0OHBIM 00pa3oM:

static void Main(string[] args)

i
TakesAWhileDelegate dl = TakesAWhile;
dl.BeginInvoke (1, 3000, ar =>
1
int result = dl.EndInvoke(ar);
// swmBOA pesynbTaTa
Console.WriteLine("result: {@}", result);
}s
null);
for (int i = ©; i < 100; i++)
{
Console.Write(".");
Thread.Sleep(5@);
}
¥

Mogenb TMpOrpaMMHUPOBAHHUS W TIPUEMBI, OMHUCAHHBIC JII ACHHXPOHHBIX
JEIIETaTOB — ONPOC, JECKPUTITOPHI OXKHUIAHHS M ACHHXPOHHBIE BHI30BBI = JIOCTYITHBI
HE TOJBKO Ui [ENIeraroB. JTa JK€ MOJeNb IPOrPaMMHUPOBAHHS, KOTOpas
Ha3bIBaeTCs MIA0JJIOHOM aCHHXPOHHOTO BbI30Ba (asynchronous pattern), Bctpedaercs
B pa3HooOpa3Hbix mectax .NET Framework. Hampumep, ¢ momompio Meroaa
BeginGetResponse () kmacca HttpWebRequest MoxHO aCHHXpOHHO OTIPaBIIATH
HTTP-3ampockl, a ¢ momompio Meroma BeginExecuteReader ( ) kmacca
SglCommand — 3ampocs! k 6a3e naHHbIX. [lapaMeTpbl TOX0XH HA TE, YTO MOXKHO
nepeaaBath B metojae Beginlnvoke () anenerara, a MexaHH3MbI, IPUMEHSIEMBIE IS

MMOJIYUYCHU PE3YJILTATOB, BBITJIAAAT TOYHO TaK KC.

3. Meroauka 1 mopsA0K BRIMOTHEHUSI pa0OThI

1. Coznatite koHCconbHOE prioxkenune C# B MS Visual Studio.
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2. PeaisyiiTe pernieHne 3agaud B COOTBETCTBUU C HWHIAWBHUIYAIbHBIM
BapUaHTOM C HCIIOJIb30BAHUEM aCHHXPOHHOTO BbI30Ba MeToza. [Ipu peanusarmu
HOJYYCHUsT pe3ysibTaTa pabOThl aCHHXPOHHOTO METOJa WCIOJIBb3YHTE MEXaHU3M
00paTHOTO ACHHXPOHHOTO BBI30BA.

3. OOpaTtuTe BHUMaHHE, YTO OOPATHBIN BHI30B MOXKHO BBITIOJHUTH KaK C
MCIIOJIb30BAHUEM THIIA JIeJIeraTa, TaK U ¢ UCIOJb30BaHUEM JIsIMO1a-BeIpakeHus. B
3aJIaHA WHIWBUAYAJIHHOTO BapHaHTa yKa3aHO, KaKOW CrocoO oOpaTHOTO BHI30BA
CJIETyeT UCTIOIB30BaTh.

I/IHI[HBI/II[yaJILHOC 3aJaHuc.

Bapuanr Tun generara Pemaemas 3aaya (pe3ynbrat Bxonneie Meron
METO0/1a) napameTpbl o0paTHOTO
BbI30Ba
1 OMOITMOTEeYHBIN Meron Bo3Bpamaer | OguH Mo 1a-
MIOJAMHOKECTBO 3JIEMEHTOB | MapaMerp: BBIPAKECHUE
MaccuBa CIy4yallHbIX 4YHCel, | pa3Mep
KOTOpBIE AensTcs Ha 6 HCXOJIHOTO
MaccuBa
2 nsmba- Meton Bo3Bpamaet pesynbrar | OquH Jienerar
BBIPAKEHUE CIOKEHHUS JBYX CIy4YalHBIX | Hapamerp:
BEKTOPOB LIEJBIX YHCEI pazmep
BEKTOPOB
3 M0JIB30BaTENBCKUM | MeTon BO3Bpawaer | /Iga nsMOa-
KOJIUYECTBO BXOKACHHHU | TapaMeTpa: BBIPAKEHUE
33JJaHHOTO CUMBOJIA B CTPOKE | CTPOKa "
LEJIEBOI
CUMBOJI
4 ONOJIMOTEYHBII Merton BO3Bpamaet | JBa nejaerar
MOJAMHOKECTBO YEeTHBIX | apaMeTpa:
AJIEMEHTOB MaTpullbl | pa3mep
CIIy4aiHBIX YHCell MaTpHULbI
5 nsmoOaa- Meron Bo3Bpamaer | OguH nsmoa-
BBIPOKECHUE CTaTUCTHUKY MaccHBa | mapamerp: BbIpaXEHHE
CIy4yalHBIX LENbIX YHCEN: | pa3Mep
CIUCOK Map (YMCiI0 MaccuBa, | MacCHBa
KOJIMYECTBO BXOXKJICHUH)
6 OJIL30BaTENLCKUN | MeTon BO3Bpamaer | /Iga JneJerar
JIOTUYECKOe 3HA4YCHHE, | TapaMeTpa:
YKa3bIBaIoOLIEe CYLIECTBYET JIM | MaTpHUIlA u
3aJIaHHBINA DJIEMEHT B MATPHIIC | HCKOMBII
ypcen double DJIEMEHT
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7 MOJIb30BaTENbCKUM | MeTon Bo3Bpamaer cymmy | JIBa Jenerart
AJIIEMEHTOB MATpUIbl LEJBIX | TapaMeTpa:
CIIy4alHBIX YUCEN pasmep
MaTpPHUIIbI
8 610IMOTEeUHBII Meton Bo3Bpamjaer pasnuny | [Ba asimMOa-
MaKCHUMaJbHOTO U | mapaMmerpa: BBIpaXCHHE
MUHUMAJITBHOTO AJIEMEHTOB | pa3mep
MaTpPHULBI LEBbIX CIy4YailHBIX | MaTpPHUILIbI
qrcesn
9 nsmoa- Meron BO3Bpamaer | J[Ba Jienerar
BBIpaXXKEHHE JIOTHYECKOE 3HA4EHUE, | TTapameTpa:
yKa3bIBAIOLEE CYLIECTBYET JIM | pa3mep
3aJJaHHOE YHWCIO B MAacCHBE | MacCHBa U
LENbIX CIyYailHbIX YUCe MCKOMBII
DIIEMEHT
10 1oJIb30BaTeNbCKui | MeTon Bo3Bpamiaer Matpuiy | JBa nsmoa-
CITy9aifHBIX OWTOBBIX | IMapamerpa: BEIPKCHHE
smayennii (0 wmmm 1), | pasmep
dbopMHUpyeMyIO CITydailHBIM MaTpPUIIbI
obpazom
11 ONOIMOTEYHBIN Meron Bo3Bpamaer cTpoky | Oaun JneJerar
MaKCHMaJIbHOW JUIMHBI  Ha | TapaMmerp:
OCHOBE TEPEeJaHHOTO0 MAacCUBa | MacCUB  (WJIH
CTPOK CITUCOK) CTPOK
12 nsMO1a- Meron Bo3Bpamaer | OguH nsMOa-
BBIpQKEHHE MOJIMHO>KECTBO JJIEMEHTOB | TTapaMeTp: BBIpQKEHHE
MaccuBa CIy4YalHBIX YHCEN, | pa3Mep
KOTOpBIE AeNsATCS Ha 3 HCXO/IHOTO
MaccHBa
13 MOJIB30BaTENbCKUM | MeTon Bo3Bpamaer uucio — | [IBa Jienerar
KOJIMYECTBO AIIEMEHTOB | MapaMmeTpa:
MPUCYTCTBYIOIIUX B 000UX pasmepsl
MacCHBaX CIyYalHBIX YUCEIl. | MAacCHBOB
14 OMOIMOTEYHBIN Meron Bo3Bpamaer cpeanee | JIBa nsMOa-
apuMeTHUeCcKoe JIIEMEHTOB | MapaMmeTpa: BBIpQKCHHE
MaTpHUILbI CIy4YalHbIX YHACET. pasmep
MaTpPHIIBI
15 im0 a- Meton Bo3Bpamaer pesynsrtar | [IBa nenerat
BBIPAKECHHE mu@ppoBaHus CTPOKH: | Iapamerpa:
KOKIBIA HUCXOIHBIA CUMBOI | UCXOTHAS
CTPOKH 3aMEHSIeTCs | CTPOKa, YUCIIO
P POBaHHBIM CUMBOJIOM,KOJT | CABHUTa N
KOTOpOTro Ha N Qoiblie
KO/1a ICXOJTHOTO CHMBOJIA.
16 MMOJIb30BaTENLCKUN | MeTos Bo3Bpamaet | OguH JIIMO1a-
CTaTHCTUKY  JUIS  CTPOKH: | apamerp: BBIPKCHHE
CIIUCOK Tap (CUMBOJI CTPOKH, | aHAIHU3UpyeMas
KOJIMYECTBO BXOXKJICHUH) CTpOKa
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17 OMOINOTEYHBIN Meron Bo3Bpamaer pazuuiyy | JBa neaerar
MaKCHMAaJIbHOTO U | mapaMerpa:
MHHUMAJIEHOTO JJIEMEHTOB | pa3Mep
MaTpPHIIBI. MaTPHIIBI
18 nsmoOa- Meron Bo3Bpamaer | Ogun nsmo1a-
BBIPAKCHHE ITOJIMHOKECTBO 3JICMEHTOB | IapameTp: BBIPAYKCHHE
MaccuBa CIy4alHBIX 4YHCEl, | pa3Mep
KOTOPBIC SABJISIOTCS YCTHBIMH | HCXOHOTO
MaccuBa
19 MOJIb30BaTEIbCKHI | MeTon Bo3Bpamaer | J[pa Jeyerar
KOJINYECTBO HEYETHBIX | IapameTpa:
3JIEMEHTOB B MaTpHLe | pa3mep
CIIy4aiiHBIX YK Ce MaTpPHUIIBI
20 ONOIMOTEYHBIN Merox Bo3Bpamaer | J[pa 1m0 1a-
ITOIMHOKECTBO JJIECMEHTOB | TTapaMeTpa: BEIPKCHHE
MacCHUBa CIy4YalHBIX YHUCEN, | pa3Mep
KOTOpPBIC  OTJIMYAIOTCS  OT | MAaCCHUBA,
3aJJaHHOI0 YKCIIa He Ooliee 3HAYEHOE
yeM Ha 4. YHCIIO
21 nsmMoO1a- Meron BO3Bpamaer | JIpa Jiernerar
BBIPAKCHHE JIOTHYECKOE 3HAa4YCHME, | mapaMeTpa:
yKa3bIBaIOIIEE CYIIECTBYET JIM | CTPOKA i
3aJJaHHBIA CHMBOJI B CTPOKE HMCKOMBII
CHUMBOJI
22 MoJIb30BaTeIbCKUM | MeTon Bo3BparaeT a8a uncia | J[pa nsMOa-
— MaKCUMAaJIbHbBIC 3JIEMEHTHI napamerpa: BBIpQKEHHE
MacCHBOB CITyJalHBIX YHCEN. | pa3Mepsl
MacCHBOB
23 OMOINOTEYHBIN Merton Bo3Bpamaer | OguH Jejerar
CKaJsIpHOE MIPOM3BEJICHUE | ITapameTp:
JBYX CIIYYaiHBIX BEKTOPOB. pa3mep
BEKTOPOB
24 nssMO1a- Meron Bo3Bpamaer cymmy | JIBa nsMOa-
BBIpQKEHHE JBYX  MaTpWIl CIy4YalHBIX | MapaMmerpa: BBIpQKCHHE
qucesn pasMep MaTpuil
25 OJIL30BaTEeNLCKUN | MeTon BO3Bpamaer | J/Iga JneJerar
KOJINYECTBO BXOXJIEHUH | mapameTpa:
3aaHHOTO J7eMEHTa B | MaTpuIia u
MaTpulle BEIIIECTBEHHBIX | I[€JIE€BOU
qucell DJIEMEHT

4. Bonpocsl 11 31U ThI paOOThI

1. TTosicuuTe Ha3HaYCHHME KaXI0T0 mapaMeTrpa Meroaa Beginlnvoke( ).
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2. TlouemMy mpH HCIOJB30BAaHUM THIA Jejerata B KadyecTBE METOJa
oOpaTHOro BBI30Ba IOCICAHMI MMapameTp Mertona Beginlnvoke( ) moxHO He
UCIIOIb30BaTh?

3. OnumumTte 00aCTH HMCIOJBb30BaHUS aCHHXPOHHBIX JeleratoB. B kakux

tunax npoektoB .NET Framework onn npumennmb1?

25



JIABOPATOPHAA PABOTA 5. IPUMEHEHUE KJIACCA THREAD

1. llenb u coaepxkaHue

Llenp maGoparopHoil  paOOTHI: HAYYUTHCS  HCIIOJIB30BaTh  0a30BbIC
BO3MOXKHOCTH KJj1acca HOTOKOB T hread.

3anauu 1abopaTopHOU pabOTHI:

— HAY4YHUThCS CO37aBaTh MOTOKHU Thread;

— HAYYHUTHCS UCIIOJIb30BATh MACCUBBI TOTOKOB;

— HAYYUTHCS OCYIIECTBIATh MOHUTOPUHT TTOTOKOB.
2. TeopeTtnueckoe 000CHOBaHHE
C nomomreto kiacca Thread MOXXHO HE TOJIBKO CO37aBaTh MOTOKU, HO U

yIpaBisiTh MMH. Hroke mpuBeIeH KOJ NMPOCTOrO IMpUMEpa CO3JaHUS U 3alycKa

HOBOTI'O IIOTOKA.

static void Main()

1
var tl = new Thread(ThreadMain);
tl.Start();
Console.Writeline("MnasHuit noTok.");

}

static void ThreadMain()
{
le.WriteLine("Bunonnaetca 8 notoke.");

}

B »TOoM Kome KOHCTpYKTOp Kiacca Thread meperpykeH uis mpueMa
nenerara tuna ThreadStart wuim ParameterizedThreadStart. Jenerar ThreadStart
OIpeeNsieT METO C THIIOM BO3Bpata VOid, He IpuHUMaroIuii aprymeHTsl. Iloce
cosmanust 00bekTa Thread moTok MoKeT 3aIyCKaThCs ¢ TOMOIIBI0 MeToaa Start ().

[Mocie 3amycka IPUIIOKEHUS Ha 9KpaH BHIBOATCS JaHHBIC U3 JIBYX MTOTOKOB:

This is the main thread.
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Running in a thread.

HpPIBGI[GHHI:Iﬁ BBIIIC ITOPAJO0OK BbIBOAA HC I'apaHTHUPYCTCA. I[GJIO B TOM, 4TO
BBIIIOJTHCHHUC ITOTOKOB INIAHHUPYCTCA OHepaHHOHHOﬁ CHCTGMOﬁ,a,3N)3HaqHT,qTO
Ka)I(I[BIfl pa3 o4CPCAHOCTD IMTOTOKOB MOKCT MCHATBLCS.

Panee YXKC YIOMHUHAJIOCH, YTO C ACHHXPOHHBIM JACJICTATOM MOKHO
HUCIIOJIB30BAaTh JI}IM6,Z[a-BBIpa)K€HI/I€. Ero taxxe MOXHO IMPpUMCHAThL U C KJIIaCCOM

Thread, nepenasas peanu3zanuio MeTo 1a IOTOKa KOHCTpYKTOpY Thread:

static veid Main()

{
var tl = new Thread(() =>
Co le.WriteLine("Bunonnaercs 8 novoke, id: {@}",
Thread.CurrentThread.ManagedThreadId));
tl.Start();
Conscle.WriteLine("Mnasnwit notok, id: {@}",
Thread.CurrentThread.ManagedThreadId);
}

Tenmepp B  BBIBOJE TporpaMMbl  OyJdeT Takke  MPHCYTCTBOBATH
UACHTU(PUKATOP MOTOKA:
I'maBHBII NOTOK, id: 1.

Brmmomnasercs B moToke, id: 3.

3. MeToiMKa 1 OPSIOK BBITIOJIHEHHS paOOThI

1. Co3znaiiTe KOHCOJIBHOE MPUJIOKEHUE U peaTu3yiTe MpuMep pereHus
3a/1ayy C UCMHOJIb30BAHUEM MOTOKOB.

ITpumep pemienus 3agauu:

PeanuzoBaTh BBINOJHEHUE JTAOOPAaTOPHOM pabOTHI Il METOAA IMOMCKa
MaKCHUMAaJIbHOT'O 3JIEMEHTA B MACCHBE CITyYailHbIX YMCET.

Pemenue npumepa:

1.1. PeanuzyemM MeTOJ IOMCKA MAaKCHUMaJIbHOI'O 3JIEMEHTA B MAaCCHBE

CIIy9alHbIX gucen (puc. 5.1):
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static void CalcMax()

{

int threadld = Thread.CurrentThread.ManagedThreadld;

Console.Writeline("Norox {0}. Cozpamme maccusa...", threadld);
int N = 10;
int[] mas = new int[N];

Console.WriteLine("Morok {@). Mnuywanuzauwna 3nemMeHToB Maccusa...", threadld);
Random rnd = new Random(threadld);
for(int 1 = ©; i < mas.Length; i++)

{
mas[i] = rnd.Next(1200);

}

Console.WriteLine("Notok {@}. Mouck makcuMansHoro snemexTa...", threadld);
int max = mas[0];
for (int 1 = 0; i < mas.Length; i++)

{

max = (mas[i] > max) ? mas[i] : max;

}

Console.WritelLine("Morox {@}. Maxcumanuian anement = {117,
threadld,
max);

¥
Pucynok 5.1 — MeTtoj nmoucka MakCUMajabHOI'O 3JIEMHTA B MAaCCUBE CIIy4ailHBIX

YHCCII.

1.2. Peammsyem ¢ynkiuo Main ¢ ucmojib30BaHMEM MacCHBa IOTOKOB,

KaXJIbII U3 KOTOPBIX OyAeT paboTaTh CO CBOEH KOMUEH ciaydyailHOTO MaccuBa (puc.

5.2).

static void Main(string[] args)

{
Action method = CalcMax;
Thread[] tmas = new Thread[20); // 20 noTokos
for (int 1 = @; i < tmas.Length; i++ )
{
tmas[i] = new Thread(CalcMax);
tmas[i].Start();
}
Console.ReadKey();
}

Pucynok 5.2 — Meton Main miist co3anus MHOYKECTBA ITOTOKOB.

1.3. 3anycture npusnoxenue, [lonpoOyiiTe N3MEHUTH 3HAUEHUS KOJUYECTBA
IOTOKOB U pa3zMep MaccuBa. OOparute BHUMaHUE Ha BBIBOJ MH(OPMALIUU O XOJE

BBITIOJIHCHUA PCHICHUA 3a/1a4U.



2. CoszpaiiTe KOHCOJIBHOE MPHIIOKEHHE C ucnoib3oBanneM MS Visual

Studio.

3. PeaHHSYﬁTC MCTOA JJIA 3allyCKa B OTACIIBHOM ITIOTOKC (B COOTBCTCTBHHU C

WHIUBUyaIbHBIM BapuanTtoMm). CoznmaiiTe aeneraT g NPEACTaBICHUS METOMA

(ecnu TpeOyeTcs).

4. B ocHoBHOii mporpamme (pynkmus Main( )) peanmsyiite cosmaHue

MaccuBa IMOTOKOB (pa3Mep OMNPENENIUTE CAMOCTOSITENBHO). 3TEM 3alyCTUTE BCE

OJICMCHTEI MaCCHBa (HOTOKH) Ha BBIIIOJIHCHUC.

5. MCTOI[, BBIHOJIH?IIOH.[HIZCSI B IapaJUICIIbHBIX ITOTOKaX AOJIKCH BBIBOAWUTDH

I/IH(l)OpMaI_[I/IIO 0 XOJ€ CBOCT'O BBINTOJIHCHWA B KOHCOJIb ITPHUJIOKCHUA.

NHnuBuayansHOE 3aJaHAE.

Bapuant Merton 11 peanu3anuu

1 MeTon BBIYMCIIEHUS CPEAHETO apUPMETUUECKOTO JIEMEHTOB MAaCCHBA.

2 MeTon nmoucka MakCUMajabHOTO 3JIEMEHTA B MAaTPHULIE.

3 MeTton npeoOpa3oBaHusl MATPUILIbI CITyYalHBIX YHCEII: KaXKIbIH JIEMEHT
3aMEHSIETCSl KOCUHYCOM 3JIEMEHTa MaTPHUIIbI.

4 MeTton noacuera KOJIM4eCTBa YETHBIX 3JIEMEHTOB B MAaTpULIE.

5 MeTon BBIYMCIEHMS CKaJspPHOTO TNPOU3BEACHUS JBYX CIIy4allHBIX
BEKTOPOB.

6 Meron pacuera MOAYJISI CIIy4aliHOTO BEKTOPA.

7 Meton mnpeoOpa3oBaHUs MaTpULbl CIy4YailHBIX YHCEN: YETHbIE
AJIEMEHTBI 3AMEHSIOTCS TAHT€HCOM 3JIEMEHTA MaTPHLIBI.

8 Meton nojicuera KOJIM4eCTBa YUCell, KpaTHBIX 3, B MACCUBE CIIy4alHbIX
YuCenl.

9 MeTon BbIUMCIEHUSI CTATUCTUKH (KOJMYECTBO JIJISl K&KIOTO BXOISIIETO
CUMBOJIA) IO CTPOKE.

10 MeToj BBIYUCIIEHUS] CTATUCTUKY 110 CIIy4alHOMY MacCHUBY (KOJIUYECTBO
AJIIEMEHTOB JUIsl KaXI0r0 3HAYEHHSI MACCHBA).

11 Meton mnpeoOpa3zoBaHUs MaTpPUIBl CIYYalHBIX YHCEN: HEYETHbHIE
AJIEMEHTHI 3aMeHSIOTCS —1.

12 MeTon noucka cpeiHero apuPMeTHIecKoro 3JIEMEHTOB MaTPHUIIBI.

13 MeTon BBIYMCIIEHHS] MUHUMAJIBHOTO 3HAYEHUS B MATpPHUIE CIyYalHBIX
YHUCEeN.

14 MeTton pacuera CyMMBbI 3JIEMEHTOB MaCCUBA CIIy4ailHbIX YHUCEIL.

15 Meton mnpeoOpa3oBaHMsl MATpPULBI CIyYalHBIX YHCEN: DJIEMEHTHI
KpaTHbIe 3 3aMEHSIOTCS Ha KBaIpaT COOTBETCTBYIOIIETO 3JIEMEHTA.

16 Merton BeruucieHus (hakTopuana yuca.
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17

MeTton npeoOpa3oBaHusi MATPUIIbI CITYYaMHBIX YHCEIT: KaXIbIH AIEMEHT
3aMEHSETCS] CHHYCOM 3JIEMEHTa MaTPUIIbI.

18 Meton mnpeoOpazoBaHusi MaTPULIBI  CIyYaWHBIX YHCEN: YETHBIC
AIIEMEHTBI 3aMEHSI0TCSA CYMMOM KOCHHYyCa U CUHYCa
COOTBETCTBYIOILETO 3JIEMEHTA MAaTPUILIBI.

19 Meton mnpeoOpa3oBaHHsl MaTPHIBl CIYyYaWHBIX YHCEN: HEYETHbBIE
AIIEMEHTBl ~ 3aMEHSIOTCA  CyMMOM  TaHreHca M KOTaHIeHca
COOTBETCTBYIOILIETO 3JIEMEHTA MATPHIIBIL.

20 Metoj BBIUKCIICHUS] CTATUCTUKHU MO CIy4ailHON MaTpuile (KOJIMYECTBO
3JIEMEHTOB ISl KXKJI0TO 3HAUEHUS MAaTPULIbI).

21 MeTton mojacueTra KOJMYECTBA YETHBIX M HEYETHBIX DSJEMEHTOB
MaTpULBL.

22 Meron  BBIUMCIEHUS CTAaTHCTHUKM IO  TPEXMEPHOMY  MAacCUBY
(KOJIMYECTBO 3JIEMEHTOB ISl K&K/I0I0 3HAUEHUS MACCHBA).

23 Meton npeoOpa3zoBaHus MaTPHIbl CIYYAHBIX YHCEN: BCE 3JIEMEHTHI
3aMEHSII0TCA CYMMOM KOCHHYCA U CHHYCa COOTBETCTBYIOIIETO AJIEMEHTa
MaTpPUILBL.

24 MeTton  BBIYMCHEHHS CpeOHEro apu(METUYECKOro TPEXMEPHOIO
MacCHBa CIy4alHbIX YUCEN.

25 MeTox BBIYMCIIEHHS] CYMMBI IBYX MaTpHII.

4. Boripocsl 115 32U THI paOOThI

1. B xakom mpocTpaHcTBe UMEH onpexaeneH kinacc Thread? IMoscuute

Ha3HadeHHe Kiacca Thread.

2. Kak momyunts uaeHTU()UKATOP TEKYIIETO MOTOKA?
3. Kakoii MeToJ1 ocyIecTBISET 3alyCK METO/1a Ha BBIIIOJIHEHUE B MIOTOKE?
4. J17st 4ero HeoOXOAUMBI JIeieraThl TIPU HCIOIb30BaHuHU Kiacca Thread?

5. Kak opranuzoBaTh HECKOJIBKO ITOTOKOB B Iporpamme?
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JIABOPATOPHAS PABOTA 6. IEPEJAYA JJAHHBIX [IOTOKAM

1. llenb u coaepxkaHue

[lenp naGopaTopHOil pabOTHI: HAYYHTHCS CO37aBaTh MHOTOMOTOYHBIC
NPUIIOKEHUST C  BO3MOXKHOCTBIO TIEpeayd MapaMeTpoB B  TapauIeIbHO
BBITIOJTHSIEMBIC TTOTOKH.

3agaun 1abopaTOpHOM PabOTHI:

— U3YYHUTh MEXaHU3M TIEpe/ladu apaMeTpoB B TOTOK;

— HAYYUTHCS peuiaTh MPaKTUYECKHE 3aJa4l C HCIOJIb30BaHUEM TOTOKOB C
napameTpamu;

— U3Y4YUTb BO3MOJKXHBIC MCTOILI IICPCAAYN ITapaMCTPOB.

2. Teopetnueckoe 000CHOBaHHE

[lepenaBaTh NOTOKY Kakue-TO JAaHHbIE MOXHO JABYMs CIOCOOamMH: B
koHcTpykTope Thread ¢ momombto nenerata ParameterizedThreadStart nmu6o 3a
CUET CO3/IaHHus CHEIHAIbHOTO KJlacca U ONpeNeleHHs] MEeTo/la IOTOKa Kak MeToia
DK3EMIUISApA, YTO TO3BOJIUT WHUIMAIM3UPOBATh JaHHBIE SK3EMIUIApa Tepea
3aITyCKOM MOTOKA.

Jliis mepefaun TaHHBIX MOTOKY HEOOXOIMM KaKOM-TO KJIacC WJIM CTPYKTYpa,
rae Obl MOXHO OBUIO COXpaHUTh JaHHble. B paccmaTpuBaemMoMm mpumepe
ompenensercss cTpykrypa Data, kotopas cOAepKUT CTpPOKYy, HO B MPHUHIIHIIC

repeaBaTh MOKHO JIF000H OOBEKT:

public struct Data

{

}

public string Message;

B cnyuyae npumenenust nenerara ParameterizedThreadStart Touka Bxoma B

MOTOK JIOJDKHA 00s13aTeIbHO IPUHUMATD MapaMeTp Tuma Object u Bo3BpaiaTh
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void. OOBEKT MOKHO MPUBECTH K HYKHOMY TuIly. Hampumep, HIKe MOKa3aHoO, Kak

BBIBECTU HA KOHCOJIb COOOIIICHUE:!

static void ThreadMainWithParameters(object o)

Data d = (Data)o;
Conscle.WritelLine("BunonHaeTca B noToke, nonyyewo {@}", d.Message);

}
B koHcTpykTOpe Kiacca Thread Mo)KHO Ha3HauYUTh HOBYIO TOYKY BXOJa

ThreadMainWithParameters u Bei3BaTh MeTo Start (), mepeaaB emy nepeMeHHYO
d:

static void Main()

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

}

Hpyrum crmocoboM njisi mepefadd JaHHBIX HOBOMY IIOTOKY SIBIISETCS
onpenenenue kiacca (Hanpumep, MyThread) ¢ He0OXOIUMBIMU MOJISIMH, & TAKKE

I'IaBHOI'O METOAA ITOTOKAa KaK MCTOda 3K3CMILIIAAPA 3TOI'0O Kilacca:

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

i
this.data = data;
}
public veid ThreadMain()
1
Console.Writeline("BuwnonHsetcs B notoke, data: {@}", data);
}

}

B sToM ciiydae MokHO co3aath 00beKT kiacca MyThread u nepenats ero u
meroa ThreadMain ( ) xoHcTpykTOpy Kitacca Thread. [loTok cmoXkeT momyyaTth
JOCTYTI K TAHHBIM:

static void Main()

{

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

3. MeToauka 1 MopsIOK BBIMOJIHEHUS PA0OThI
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1. Co3pgaiite koHCOIBHOE TTpHIOKeHUe B cpeae MS Visual Studio.

2. C momoIIpi0 mapaMeTpU3UPOBAHHBIX MMOTOKOB BBIMOJIHUTE PEUICHHUE

3aJla4¥ B COOTBCTCTBUHN C MHAWBUAYAJIbHBIM BaApUAaHTOM.

NHnuBuayanbHOE 3aaHKe.

Bapuant Pemaemas 3amava (pe3yabTaT METO/A) BxonHble mapameTpsl

1 MeTon HaxoaUT TOJMHOMKECTBO JJIEMEHTOB MaccuBa | J[Ba mapamerpa: pa3mep
CIIy4aifHbIX YHCEJ, KOTOPbIE OTINYAIOTCS OT 3aJaHHOIO MaccHBa, 3Ha4YeHOe
yrcna He Oosiee ueM Ha 4. YHCIIO

2 MeTon HaxoauT JIOTMYECKOE 3Ha4yeHHe, ykasbiBatoiiee | J[Ba mapamerpa: CTpoKa
CYIIECTBYET JIM 33JIaHHBIA CHMBOJI B CTPOKE Y ICKOMBIH CHMBOJI

3 MeTo HaxOIUT JIBa YMCIIa — MaKCHUMAaJIbHBIC JJIEMEHTHI | J[Ba napaMmerpa:
MacCHBa CITy4allHbIX YHCEII. pa3Mepbl MaCCHBOB

4 Meton  HaxomUT ~ CKaasfpHOe  mpou3BeleHHe JABYyX | OauH napamerp:
CIIy4aiiHbIX BEKTOPOB. pa3Mep BEeKTOPOB

5 MeToa HaXOAUT CYyMMY JBYX MaTpPHIL CIyYalHBIX YUCEI JIBa mapameTpa: pa3mep

MaTpHIl

6 MeTo HaXOAWT KOJHMYECTBO BXOXICHHWH 3amaHHoro | J[Ba napaMmerpa:

AJIEMEHTA B MATPUIIE BEIIECTBEHHBIX YHCET MaTpuila M IeJIEBOU
JJIEMEHT

7 MeTo HaXOUT Pe3yabTaT CIOKCHHS JBYX CIy4alHbIX | OnuH napamerp:
BEKTOPOB LIEJBIX YHCEI pa3Mep BEeKTOPOB

8 Merton HaxOOWUT KOJMYECTBO BXOXKICHHMM 3amaHHOro | J[Ba mapamerpa: cTpoka
CHUMBOJIA B CTPOKE U 11eJIeBOM CUMBOJI

9 MeTor HaXOOUT TIOJMHOXKECTBO UETHBIX JJIEMEHTOB | JIBa mapamerpa: pa3mep
MaTpPHUIIBI CTyYalHBIX YHCE MaTpPHUIIBI

10 MeTo 1 HaXOUT CTATUCTHKY MAaCCUBA CIIYYalHBIX METBIX OnuH mapamerp:
9HuceNl: CIUCOK Tmap (YMCIO MacCuBa, KOJMYECTBO | pa3Mep MacchBa
BXOK/ICHH)

11 MeTto BO3BpalaeT JOTUYECKOe 3HAUYeHHE, yKasbiBaromee | J[Ba napaMmerpa:
CYIIECTBYET JM 3aJaHHBIN 3JIEMEHT B MaTPHUIE YUCET MaTpulia M HCKOMBIN
double 3JIEMEHT

12 MeToT HaxXOIUT CyYMMY OJJIGMEHTOB MATpPHIIBI IeIbIX | JIBa mapamerpa: pa3mep
CITy9aifHBIX YUCEIT MaTpPHIIBI

13 MeTton HAXOOUT  pa3HUIy  MaKCHUMAalbHOTO u | JIBa mapamerpa: pazmep
MUHUMAJTBHOTO 3JIEMEHTOB MATPHIIBI TISITBIX CITydalHBIX MaTpPHIIBI
quce

14 Metoa HaXOIUT JIOTHYECKOE 3HAUCHHE, YKA3bIBAIOIIIEE JIBa mapameTpa: pazmep
CyHIECTBYeT IIM 3aJaHHOE YHCIO B MAcCHBE ILENbIX | MACCHBA M HCKOMBIN
CIIy4aifHbIX YHUCell JJIEMEHT

15 Meton BO3Bpalaer MaTpuily CIy4alHbIX OWTOBBIX | JIBa mapameTtpa: pasmep
3navenui (0 mm 1), popMupyemyro cirydaifHbIM 00pa3oM | MaTPHIIBI

16 MeTto/ BO3BpallaeT CTpOKY MaKCUMAaJIbHOM JJTMHBI Ha Onun napamerp:

OCHOBC IICPCAAHHOTO MaCCUBA CTPOK

MacCHuB (HUJTU CITUCOK)
CTpPOK
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17 Mertox BO3BpaIIaeT MoJIMHOKECTBO JIEMEHTOB MacCHUBa Onun napamerp:
CIIy4alHBIX YHCell, KOTOpbIE IesATCs Ha 3 pa3mep UCXOHOTO
MaccuBa
18 MeTton HaXoOOUT UYHMCIO — KOJUYECTBO dJeMeHTOB | J[Ba napaMmerpa:
MIPUCYTCTBYIOIINX B 000X MacCUBaxX CIy4YailHbIX YUCEIL. pa3Mepbl MacCHBOB
19 Meton HaxomuT cpenHee apudmeTHueckoe 3iieMeHToB | JIBa mapameTtpa: pasmep
MaTpPHUILIBI CITyYalHBIX YUCEN. MaTpPHUILIbI
20 Metoa HaXoAuT pe3yabTaT MU(POBAHUS CTPOKU: KXl | J[Ba napaMmerpa:
UCXOJTHBIA CHUMBOJI CTPOKHM 3aMEHSETCS IIU(PPOBAHHBIM | UCXOTHAS CTpOKa,
CHMBOJIOM, KOJ KOTOpPOro Ha N Ooublie KOAa MCXOIHOTO | YUCIIO CABHUTa N
CHMBOJIA.
21 Metox HaxoAMT MOIMHOXECTBO 3JeMEeHTOB MaccuBa | OnuH napamerp:
CIIy4alHBIX YHCell, KOTOPbIE IeATCs Ha 6 pasmep UCXOHOTO
MaccuBa
22 MeToa HaxOIWUT CTAaTUCTUKY Ui CTPOKHU: chucoK map | Oaun napamerp:
(CUMBOJI CTPOKH, KOJIMYECTBO BXOXKICHU ) aHalM3upyemas CTpoKa
23 Meron HAaXOJUT  pa3HUIy  MaKCUMAaJIbHOTO u | [IBa mapamerpa: pazmep
MUHHMAaJIBHOTO 3JIEMEHTOB MAaTPHIIBI. MaTpHIIBI
24 Meton HaxogUT TOJMHOMKECTBO 3JIeMEHTOB MaccuBa | OauH napamerp:
CITy4ailHBIX YHCEN, KOTOPbIC SBISIOTCS YETHBIMU pasmep UCXOHOTO
MaccuBa
25 MeTon HaXOOWT KOJIMYECTBO HEYETHBIX OJJIEMEHTOB B | JIBa mapamertpa: pasmep

MaTpune CHy‘IﬂﬁHHX YHCCII

MaTpHuIbl

4. Boripocsl 115 32U THI paOOThI

napameTp (cchuUiKy Ha 00beKT)? OTBET 00OCHYHTE.

1. OnummTe BO3MOXKHBIC TTyTH MIepeavn MapaMeTpoB B MOTOK.

2. TlomymaiiTe, MOXKHO JIU TIepeaTh B HECKOJIBKO MOTOKOB OJWH M TOT K€
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JIABOPATOPHAA PABOTA 7. TUIILI IOTOKOB. YIIPABJIEHUE
[TIOTOKAMMU

1. llenb u coaepxkaHue

[enp nabopatopHOi pabOTHI: OCBOUTH MPUHLMUIIBI CO3IAHMS U YIPABICHUS
MOTOKAMHU.

3agaun 1abopaTOpHOM PabOTHI:

— HAYYHUTHCSI CO3/1aBaTh (POHOBBIE U IPUOPUTETHBIC TOTOKH;

— HAY4IHUTHCS paboTaTh C MyJIOM MMOTOKOB;

— HAY4YUTHCS pelaTh NPaKTUYECKUE 33aUH C UCIIOIH30BAaHUEM ITyJIa

IIOTOKOB.

2. Teopetnueckoe 000CHOBaHHE

2.1 ®oHOBBIE ¥ IPUOPUTETHBIE TOTOKU

[Tporiecc MPHIIOKEHHST TPOJODKACT BBIMOJHATHCS 10 TEX IOp, IOKa
BBITIOJTHACTCST XOTs OBl OJMH TPHOPHUTETHBIM MOTOK. Eciu BBIMONHSETCS Ooee
OJTHOTO TIPUOPUTETHOTO TMOTOKa, a wmeroa Main () 3aBepmiaercs, mporecc
MIPWJIOKEHUST OCTAeTCsl aKTUBHBIM JO TEX IOp, IMOKa He OyayT 3aBepIICHBI BCE
MIPHOPHUTETHBIC TOTOKH.

[ToTok, co3maBaemslii ¢ momolbio kiacca Thread, mo ymonuanuto siBIseTcs
NpPHOPHUTETHRIM. [lOTOKHM, co37aBacMble B TIyJie ITOTOKOB, BCETHA SIBIISIOTCS
(hOHOBBIMU.

[Ipu co3manum moToka ¢ moMolblo kiacca Thread MOKHO ykas3aTh, KaKUM
JIOJKEH OBITh MOTOK — MPUOPUTETHHIM WM (OHOBBIM. [[1s1 3TOr0 HEOOXOIMMMO

yCTaHOBUTH cBoiicTBO ISBackground.
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PaccmoTpum npumep (puc. 7.1). BoiBoa 1aHHO# mporpamMMBbl PeICTaBICH HA

puc. 7.2(a).

static void Main(string[] args)

{
Console.BackgroundColor = ConsoleColor.White;
Console.Clear();
Console.ForegroundColor = ConsoleColor.Black;
Console.Writeline("MoTok Main zanywex");
Thread th = new Thread(
() =>{
Console.WriteLine("MoTok MyNewTread sanywen");
Thread.Sleep(3@e@e);
Console.WriteLine("NoTok MyNewTread ocTauoBnes”);
)
{ IsBackground=false, Name ="MyNewTread" };
th.Start();
Console.WriteLine("NoTtok Main ocranosnen™);
}

Pucynok 7.1 — [Ipumep ycTaHOBKH THIIA ITOTOKA.

@ C\Windows\system32\cmd.exe

nvox Main aanyuen
lorok Main ocranosaen
ovok MyNeuTread sanyuen
A NPONOAXCHUA HAKMHTE ABGYW KAADHUY . . .

ovox MyNeuTread octamoBaeH
A NPOMOAXCHHA HAXMHTC ABGYN® KAADHUY . . .

a) 0)
Pucynox 7.2 — BeiBog nporpammsl: a) IsBackground=false; 6) IsBackground=true.

Eciu  u3MEHHTh KO NpOrpaMMbl W YCTAHOBHUTh CBOMCTBO IIOTOKA
IsBackground B 3Hauenuu paBHOe true, TO BBIBOJ IPOrpaMMbI M3MEHHTCS (pHC.
7.2(6)). B mepBom ciyuaec morok MyNewThread sBisieTcs MpHOPUTETHBIM,BO

BTOpOM — (poHOBBIM. [ToTOK Main He oxkuaeT 3aBepuieHus: GOHOBBIX TOTOKOB.

2.2 IlpropuTeThl MOTOKOB
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3a [IaHUPOBAaHUE TIOTOKOB OTBEYAE OINEpAIMOHHAs CUCTEeMa, HO
IPOrPaMMHUCT MOKET BJIHATH HA 3TOT MPOLECC, Ha3HAYAs IOTOKA M ITPUOPUTETHI.

OnepanroHHAsE CHCTEMa IUIAHUPYET BBIMIOJHEHUE MOTOKOB Ha OCHOBE HX
npuopuTeToB. [I0TOK ¢ HAMBBICIIUM MPUOPUTETOM HAUYMHAET BHIMONHATHCA B LII1
nepBbIM. [loTok ipekpaiiaet BeinoaHeHue u ocsodoxaaet LI, eciu emy Tpedyercs
OXXHMJIaHUE KaKOoro-To pecypca. ECTh HECKOIBKO MPUYMH JJIsl Mepexoja MOTOKa B
pexuMm oxuaanus. Hampumep, 5TO MOXKET NPOUCXOAUTh HW3-3a MOJY4YEHUS
KOMaH/Ibl Ha 3achlllaHue, U3-32 HEOOXOJUMOCTH OKUJIATh 3aBEPIICHHUE JUCKOBBIX
oriepaiuii BBOJa-BbIBOAA, MOCTYIUICHHE CETEBOro MakeTra W T.N. Eciu moTok He
ocBoOoxkmaer LI caMoCTOSITENbHO, €r0 BRITECHSET IUIAHUPOBIIMK MOTOKOB. Eciu
NOTOK HWMEET BBIJICJICHHBI KBAaHT BpPEMEHU, OH MOXKET ucnoJib3oBath LI
HenpepblBHO. Eciu  BBIMOJNHSIETCS  HECKOJbKO IOTOKOB C  OJUHAKOBBIM
OPUOPUTETOM, KaXIbli M3 KOTOPBIX OXHUAAET mnojydeHus goctyma k LI,
IJITAHUPOBIIMK TMOTOKOB TMPUMEHSET aJITOPUTM KPYrOBOTO OOCIyKHUBaHUS,
npenoctasisig 3TuM notokam goctyn k LIT mo ouepenu. B cinydae BbITeCHEHHS
MOTOK MOMEUIAETCS B KOHELl OUEPE/IH.

B kinacce Thread 6a30Bblii NpUOPUTET MOTOKA YCTAHABIMBAETCA B CBOMCTBE
Priority. JlomycTiMble 3HaYCHHUS OnpeiesicHbI B iepeunciennu ThreadPriority. Dtu
3HA4YEHUS MPEACTABIISIOT PA3IUYHbIC YPOBHU MIPUOPUTETA U BBITIAST CJICTYIOIIUM
obpaszom: Highest, AboveNormal, Normal, BelowNormal u Lowest.

[Tpu Ha3HAUYeHUH MTOTOKY 0OJiee BHICOKOTO IPHOPUTETA CIAEAYET COOII0IATh
OCTOPOXKHOCTh, TTOCKOJIBKY ATO YMEHBIIAET IIAHCHI HAa BBINOJHEHUE IS JIPYTUX
NOTOKOB. EcCiiM 3T0 HACTOSATEILHO HEOOXOJAMMO, TO JIYYIlI€ U3MEHSITh MPUOPUTET

TOJIBKO Ha KOPOTKOC BPCM:I.

2.3 CoCTOsIHUSA TIOTOKOB

[ToTok co3maetcst 3a cueT BbI3oBa Merozaa Start () oobekta Thread. OnHako

mocJie Bei3oBa Merojaa Start( ) HOBBIN IMOTOK BCe emie MPeObIBaeT HE B COCTOSHUN
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Running, a B coctostauu Unstarted. B coctossaue Running moTok nepexoaut cpazy
MIOCTIE TOTO, KaK TNIAHUPOBITUK TIOTOKOB OTIEPAITMOHHON CHUCTEMBI BHIOEPET €T0 IS
BhIMOJTHEHHS. MH(pOpMaIus o TEKylmeM COCTOSHHHM ITOTOKAa JOCTyIHA dYepes
cBoiictBo Thread.ThreadState.

C nomompto Merona Thread.Sleep( ) mMOTOK MOXKHO MEPEBECTU B COCTOSTHUE
WaitSleepJoin 1 mpu 3TOM yKaszaTh, Uyepe3 KaKoil MPOMEKYTOK BPEMEHH IMOTOK
JOJDKEH BO300HOBHUTH pabOTy. UTOOBI OCTAaHOBUTH MOTOK, HEOOXOIMMO BBI3BATH
meton Thread.Abort( ). [Ipu BbI30BE 3TOr0 MeTO/Ia B COOTBETCTBYIOIIEM IOTOKE
reHepupyercs uckirodenue tumna Thread AbortException.

B cnyyae ecnu [j1st 3TOrO MCKITIOYEHHS TPEIYyCMOTpEeH 00paboTumK, mepen
3aBEpIICHAEM IMOTOK CMOXET BBIIIOJIHUTH HEOOXOIUMBIC OIEpallii MO OYHCTKE.
YroOBl MPOJOJDKUTH  BBINIOJHEHHE IIOTOKA TIOCAC BBIIAYU  HMCKITIOYCHUS
ThreadAbortException, cieayet BoizBaTh MeTo; Thread.ResetAbort( ). Coctosinue
MOTOKA, IOJIYYAOIIEro 3ampoc Ha HEMEUICHHOE IpPEKpalleHue, U3MEHSCTCS C
AbortRequested na Aborted, eciiu motok He MPoU3BOIUT COpOC.

Ecin HeoO6X01MMO JOKUAAThCS 3aBEPIICHUS pa0OTHI IOTOKA, MOKHOBBI3BATh
metox Thread.Join( ). DToT MeTo GJIOKUPYET TEKYIIHA TIOTOK U MEPEBOAMT €r0 B
cocrossuue WaitSleepJoin 10 Tex nop, nmoka He OyAeT 3aBeplLIeH MPUCOEANHEHHBIN

K HEMY MTOTOK.

2.4 Tlynbl HIOTOKOB

Co3nanne TOTOKOB TpeOyeT BpeMeHH. Eciu ecTh pa3ninyHble KOPOTKHE
3a/1auu, TOJJICKAIINE BBIMOJIHEHUIO, MOKHO CO3/1aThb Ha0Op MOTOKOB 3apaHee U
3aTeM MPOCTO OTIPABISATH COOTBETCTBYIOIIUE 3aMPOCHI, KOT/Ia HACTYIaeT Ouepeib
JUTSI X BBITIOJTHCHUS.

Ha mpaktuke gacto TpeOyercs, 4yToObl B 3aBUCUMOCTH OT MOTPEOHOCTH
KOHKPETHON 3aJa4d KOJUYECTBO ITOTOKOB YBEJIWYMBAIOCh W YMEHBINAJIOCH

aBTOMATUYECKU. Peann3oBbIBaTH MOJO0OHOE MOBEICHUE MPOTPAMMUCTY
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CaMOCTOSITENIbHO HE TpeOyeTcs. [[ns ynmpaBieHus TaKuM MOBEICHUEM MOTOKOB B
NET Framework npenycmorpen kinace ThreadPool (kimacc myna moTokoB).

3HaYeHNE MAKCUMAJBHO JOMYyCTHMOTO KOJWYECTBA MMOTOKOB B IyJIE MOXKET
n3MeHAThCA. B cinydae nBysaepHoro LII ono mo ymomuanuro cocraBuser 1023
pabounx nmotokoB u 1000 MOTOKOB BBOAA-BHIBOIA.

MOXHO yKa3bIBaTh MHUHHMAJIBHOE KOJUYECTBO MOTOKOB, KOTOPHIE JAOJIKHBI
3aImyCcKaThCsl Cpa3y MOCHe CO3MaHus MyJia, U MAaKCUMAIhHOE KOJIMYECTBO MTOTOKOB,
JOCTYIIHBIX B TyJie. Eciiu octanuck Kakue-To mojajiexaniie oopaboTke 3aqaHusl, a
MaKCUMaJIbHOE KOJIMYECTBO MOTOKOB B IyJIE YK€ JOCTHTHYTO, TO O0Jee HOBBIC
3aanust OyyT OMENIAThCS B OUepelb U TaM OXKHUATh, IOKa KAKOW-TO U3 MTOTOKOB
3aBEPIITUT CBOIO PadoTy.

PaccMmoTpum mpumep 1mysia MOTOKOB /It 00pabOTKH 2JIEMEHTOB MaccuBa. Kak
TOJIBKO OYEpEHOM AJIEMEHT J00aBIII€TCS B MAacCUB, B IyJl MOTOKOBI00ABIISETCS
HOBas 3a7a4a (11 00paboTKU J0OABICHHOTO JIEMEHTA).

Ha puc. 7.3 mpencraBieH Kiiacc, KOTOPBIi OMUCHIBAET JIEMEHTHI MACCUBA.

public class
public int Data;
public long Fact;

Pucynok 7.3 — Knacc-anemeHT Maccua.
Pazpabotaem kiacc, KOTOpBIM MO3BOJUT XPaHUTh MACCHUB JJIEMEHTOB,

n00aBATH 3JIeMeHThl Tuna Massltem B mMaccuB M 3amyckaThb MOTOK 00pabOTKU

9JIEMEHTA MACCHBA C IIEJIbI0 BBIYMCICHUS (haKToprasia uucia (puc. 7.4).
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/1] <summary>

/// Knacc maccuea. Hepes Hero NPOMIBOANTCA
/// pobGasnewwe INBMEHTOB B MaCCHB W Ianyck
/// 33pa4 & nyne noroxoe

/11 </summary>

3 references

public class MassData

{
private List<MassItem> massive;
1 reference
public MassData()
{
massive = new List<MassItem>(1€00);
}
| refarsnce
public void Add(MassIitem newElement)
{
if (newElement.Data < 1) newElement.Data = 1;
// RobaBnaeM 3NEMEHT B MacCuB
massive.Add(newElement);
/l
¥ 3anyckaes 3apadvy 0bpaboTKM 3INeMEeHTa (BHHMCNEHWE HAKTOPWAEna).
* 3apava npeacTaeneHa B euage nﬂnbna-supaxenna
ef
Threadpool.QueueUserWorkItes(MethodForThread, newElement);
}
/// <summary>
/// MeTon 3anycKaeTCR npu ACOAEBASHWW INEMEHTE B MACCHB
//] </summary>
/// <param name="0bh">HOBUA INSMEHT</param>
1 reference
protected static void MethodForThread{object ob)
{
MassItem item = (MassItem)ob;
int F = item.Data;
Console.WriteLine("Motok {8}. Monysex Hoesi 3nemest {1}°,
Thread.CurrentThread.ManagedThreadld,
item.Data);
long Factorial = 1;
while (F > 1)
{
Factorial *= F;
Thread.Sleep(100); // 3apepxxa
Console.WriteLine("Motok {@}. Buvnchewne! OakTopuan ot {1} pasex {2}",
Thread.CurrentThread.ManagedThreadld,
item.Data,
Factorial);
F--3
b
item.Fact = Factorial;
Console.WriteLine("Novtox {@}. Buuncnenwe 3asepwexo! ©axropwan ov {1} pasen {2},
Thread.CurrentThread.ManagedThreadld,
item.Data,
item.Fact);
}
}

Pucynox 7.4 — Knacc qist paboTbl ¢ MaCCUBOM.
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Peanuzyem ¢ynkuuto Main( ), B koTopoit mpousBoautcs nodasaenue 1000

CIIy4aliHBIX 3JIEMEHTOB (puc. 7.5).

static void Main(string[] args)

{

le.BackgroundColor = leColor.White;
le.Clear();
sole.ForegroundColor = ConsoleColor.Black;

int MaxWorkThread;
int MaxIOTread;
dPool,GetMaxThreads{outl MaxWorkThread, out MaxIOTread);

Console . WriteLine("MakcumancHoe xonnydectso pabouux notoxkoe: {0}." +

KOB B20ha-BuBS0As 1}

"Makcnmans=oe KONMYECTEBO NOTO

MaxWorkThread, MaxIOTread);

eM O0LEeKT KAacCCa-MaccuBa # pobasnneM 1908 Cny4YanHux DAEMEHTOE
a myData - new MassData();
rnd = new Random();

for (int 1 = ©; 1 < 1808; i++)

myData.Add(new MassItem() { Data = rnd.Next(1e) });

sole.ReadKey();

Pucynok 7.5 — Meton Main( ).

BriBo1 mporpaMmel okasaH Ha puc. 7.6.

MakcHMMaAbHOE KOAMYECTBO pasouMx noTokoe: 1023.
MaKCHMAABHOE KOAWYECTEOD NOTOKOB BEOAA—EBMEBoRa 1000
Motok 6. Moayyen HoewW 3aemeHT 3

Motok 10. lMoAyyeH HOEBMM 3AeMEHT 2

Motok 11. MoayyeH HoEwWH 3aemeHT 8

Motok 12. MoAayyeH HoOBEWMM 3AeMeHT 1

Motok 12. BwuvcaenHwe sasepweHo?! PakTtopuaa or 1 paseH 1
Morok 12. MoayyeH HoBWM 2AeMEHT b

MNotok 6. Bwuuwcaenue?! Paktopuaa ot 3 paseH 3

Motok 10. Bwuvcaenue?! Paktopuaa otvr 2 paseH 2

Mortok 10. Bwumcaenwe sasepueHo? Paktopuan or 2 pasen 2
Motok 10. lNMoAyyeH HOEWMM 3AEMEHT 2

Motok 12. Buuucaenuwe?! dPaxktopuan or 6 paeeH b

Motok 11. BwumcaeHue? Paktopuaa ot 8 pasen 8§

Motok 10. BwuvcaenHue? Paktopuaa ot 2 paseH 2

Mortok 10. Bwuumcaenwe sasepueHo? Paktopuwan or 2 pasen 2
Motok 10. lMoAyyeH HOEWMM 3AEBMEHT 7

Motok 6. Buwuvcaenuwe! Paxtopuan or 3 pasen 6

Mortok 6. Bwuncaenwe sasepueHo? Paktopuaan or 3 pasen b
Motok 6. lMoaAyyeH HOEWH 3AeMEHT 7

Mortok 12. Bwumcaenwe? Paktopuaa or 6 pasen 30

Motok 11. BwumcaeHue?! Paktopuasa orv 8 paseH 56

Motok 10. BwuvcaenHue?! Paktopuaan otvr 7 pasen 7

Morok 6. Bwuwcaenwe! Paktopuan or 7 pasen 7

Motok 12. BuwuucaenHuwe?! PaxtopHas ot 6 paeed 120

Pucynox 7.6 — Pe3ynbrat paboThl IpOrpamMmBsl.

N3yunute mnpencTaBieHHBIA KOX IpwioXeHusa. HMccimenyite noseneHue
IpOrpaMMbl MPU HM3MEHEHUM BPEMEHH 3aJepKKM B (DYHKUIHUM BBIYUCICHHUS
(pakropuana. Cuenaiite BbIBOJ: KaK MEHSETCS paboTa MporpaMMbl OT U3MEHEHUS

BPCMCHH 3aCPIKKU.



3. MGTOI[I/IKa N IIOPAA0K BBITIOJITHCHUA pa6OTLI

1. Co3paiiTe KOHCOTBLHOE MPUIIOKEHHUE.

2. PazpabortaiiTe Kiaccel JUIs peEIIEHUS 3a7aud B COOTBETCTBUHU C

HWHAWBUAYAJIBHBIM BapHUAHTOM C HMCIIOJIIB30OBAHHCM IIyJla ITOTOKOB. B KaXXJ10M

3aJaHun HGO6XOI[I/IMO pa3pa60TaTb KOJUICKIIHUIO 3JICMCHTOB 3aJaHHOI'O THIIA M KJIACC

HJIsL YIIPaBJICHUA KOHHCKHHGﬁ,

HCIIOJIB30BAHHCM IIYyJid IIOTOKOB.

OCYIIECTBISIIONIUNA 00pabOTKy »dJIeMEHTa C

3. B anroputme pemieHus 3amadd MpeIyCMOTPUTE 33JCPKKy alTOPUTMA C

ucnonb3oBanuem merona Thread.Sleep( ).

4. CpuenaiiTe BBIBOJ: KaK MEHSETCSA NMOBEACHUE MPOTPAMMBbI PYU U3MEHEHHUH

BpCMCHHA I/ICKYCCTBGHHOﬁ 3aCPKKHU aAJIrOpUTMaA.

NunuBruayanbHOE 3a/1aHUE.

BapuanTt | 3anaua, perraeMasi ¢ MCIOJIb30BAHEM ITyJIa IIOTOKOB (METOJ Tumn snemenTa
00pabOTKH HJIEMEHTA) KOJUICKITUHU

1 Meton HaxoIuT cpenHee apu(pMETHUYECKOE 3JIEMEHTOB Kiace ornpezaenser
MaTpHIbI CITyYaiHbIX YHCEN. MaTpHILy (pa3mep

BbIOMpaeTcs
CIIy4aiiHbIM 00pa3oM)

2 Metoa HaXoAUT pe3yabTaT MH(pPoBaHUs CTPOKU: Kaxablid | Kmacc — mpencraBnser
WCXOJHBIA CHMBOJ CTPOKH 3aMeHseTcsl MH(POBAHHBIM | APy CTPOK: MUCXOIHASH
CHUMBOJIOM, KOJI KOTOPOro Ha nh 0oJjblle KOJia HCXOJHOTO mudpoBaHHast
CHMBOJIA. (ucxomHast 3amaercsi B

KOHCTPYKTOpE)

3 Metox HaxoAMT MOJMHOXECTBO O3JEMEHTOB MaccuBa | Kimace — mpencrasisier

CITyJaitHBIX YHCeN, KOTOPHIE IeIsTCs Ha 6 MacCHB CITyJaifHBIX
qucen, CITy4aifHOT O
pa3mepa

4 MeTtoa HaxOIUT CTAaTUCTHUKY Ui CTPOKM: CIIMCOK Map Kmacc  mpencraBuser
(CUMBOJI CTPOKH, KOJTMYECTBO BXOMKIACHUMN ) CTpOKy (3ajaercsi B

KOHCTPYKTOPE)

5 Metox ~ HaxomuT  pasHMIy ~— MakcumaneHoro W | Kmace  mpencraBisier

MUHHMAaJIbHOTO 3JIEMEHTOB MaTPHUIIbI MaTpHUIly  CIIy4aiHbBIX
qucen CIIy4alHOT O
pa3mepa
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6 MeTon HaxogUT TOJMHOXKECTBO JJIEMEHTOB MaccuBa | Kimacc — mpencraBiser

CITy4aifHBIX YHCEN, KOTOPBIC SBJISIOTCS YSTHBIMU MaccuB CITyYaifHBIX
yuceln CIIy4alHOI 0
pa3mepa

7 MeTo 1 HaXOUT KOJIMYECTBO HEUETHBIX DJIEMEHTOB B Knacc  mpencrasisier
MaTpUIIE CITYYalHBIX YUCEIT MaTpUIly  CIIy4alHBIX

qucen (pa3mep
3amaercs B
KOHCTPYKTOpPE)

8 MeTo HaXOAUT Pa3HUIY MAaKCUMAIBHOTO UMUHUMABHOTO | Kitacce OIHCHIBACT

AJIEMEHTOB MATPHIIBI IEJIBIX CIYYalHBIX YHCEIT MATpUIy  CIIy4alHBIX
qucen (pa3mep
MaTpHIlbl BBIOUPACTCS
CIIy4aifHBIM 00pa3oM)

9 MeTo HaxoIUT JOTHYECKOe 3HadeHue, ykasbiBaromiee | Kiacc OTHCHIBAET
CYIIECTBYET JIM 3aJaHHOE 4YKHCIO B MACCHBE IICJIBIX | MACCUB CITy4aifHbIX
CIIy9aifHBIX YUCEIl grcen (pa3Mep MaccuBa

BBIOMpaeTCS
CllydaiiHBIM  00pazom,
HCKOMOE YHCII0
YKa3bIBACTCS B
KOHCTPYKTOpE)

10 Merto CTpOUT MaTpHIly ciydaitHbix 6utoBbix 3HaueHuil (0 | Kiacc OIKCHIBAET
wi 1), opmupyemyto ciaydaitHbIM 0Opa3om MaTpUILy (pazmep

yKa3bIBaeTcs B
KOHCTPYKTOPE)

11 MeToa HaxOIUT CHMBOJ CTPOKH, KOTOPBIM BCTedaeTcs Knacce OITHCHIBACT

MaKCUMAaJIbHOE KOJIMYECTBO pa3 CTPOKY (ctpoka
3amaercs B
KOHCTPYKTOpE)

12 MeTon HaxoOuUT TOJIMHOXKECTBO JJIEMEHTOB MaccuBa | Kmacc OTIHCHIBAET
CIIy4aifHBIX YHCEeIl, KOTOPbIE JeNITcs Ha 3 MacCHB

13 Merox HaxoIWUT YHMCIO — KoOJIW4YecTBO diemeHToB | Kiacc omuckiBaeT mapy
MIPUCYTCTBYIOIINX B 00OUX MacCUBaX CIy4alHBIX YHCEI. MacCHBOB (pazmep

OTIpeIeNIAeTCs
cllyyaiiHeIM ~ 00pazom,
JJIEMEHTHl MaccuBa
CITyJaifHbIE YUCIIa)

14 Mertox HaxXOOWT IIOAMHOXKECTBO »dJIEMEHTOB MaccuBa | Kitacc it  ommcaHus
CIIy4aliHbIX 4YHCeJ, KOTOpbIe OTJIMYAIOTCS OT 3aJlaHHOTO | MacCHBa  CIyYalHBIX
yyciia He 0oJiee ueM Ha 4. qycenl M 3aJaHHOTO

qrcia

15 Metoa HaXOIUT JIOTHYECKOE 3HAUCHHE, YKA3bIBAIOIIIEE Kmacc  mpencraBnser
CYIIECTBYET JIM 3aJIaHHBII CUMBOJ B CTPOKE CTPOKY U  HCKOMBIiA

CUMBOII

16 MeTo HaXOAWT JBA YKCIIa — MAKCUMaTbHBIE DJIEMEHTHI Knace nmnst  ommcanust

MacCHBa CIIy4alHBIX YUCEII. MaccWBa  CIIy4alHBIX
JJIEMEHTOB

43



17

Metong  HaxoIUT
CIIy4ailHBIX BEKTOPOB.

CKaJApHOC IPOU3BCACHUC

IBYX

Knacc onuceiBaer aBa
CITy4alHBIX BEKTOpa
Pa3MEepHOCTH N.

18 MeTtoa HaXOAUT CYMMY JIBYX MaTpPHUIL CIIYYalHbBIX YHCEI Knacc onwuceiBaer mapy
MaTpUll  CIy4allHOTO
pa3mepa, coaeprKaImx
CIIy4alHbIE yucia

19 MeTton HaxoAWT KOJMYECTBO BXOXKIEHMHM 3amanHoro | Kiacc OIHCHIBAET
AJIEMEHTa B MaTPUIIE BEIIECTBEHHBIX YHCET CIIy4aliHyI0 MaTpUIly U

HCKOMOE YHCIIO

20 MeTo HaXOIUT pe3yNbTaT CIOKEHUS JIBYX CIY4YaiHbBIX Knacc omnuceiBaer mapy

BEKTOPOB LIEJBIX YHCET CIIy4yallHBIX ~ BEKTOPOB
pasmepa N (N 3amaercs
B KOHCTPYKTOPE)

21 MeTton HaxoAMT KOJMYECTBO BXOXIeHUH 3amanHoro | Kmacc — mpencraBnser

CHMBOJIA B CTPOKE CTPOKY W  HCKOMOE
YHCII0

22 Mertox HaxXxoAWT TOAMHOXKECTBO HYETHBIX dieMeHToB | Kiacc OITMCHIBACT

MaTpPHUILIbI CITyYalHBIX YHCEI MaTpUlly  CIy4ailHBIX
quCen (pa3mep
MaTpUIIbl yKa3bIBaeTCA
B KOHCTPYKTOPE)

23 Meroa HaxOOuT CTAaTUCTHUKY MAaccuBa ciaydanHbIX Lensix | Kiace OIIUCHIBAET
YHucel: CIUCOK Tap (YUCIO MacCuBa, KOJUYECTBO | MAaTPUIly  CIIy4alHBIX
BXOKJICHHI ) quCen (pa3mep

MaTpUIIBI  BBHIOMpaETCS
CIIy4aiiHbIM 00pa3oM)

24 Merox HaxoauT pe3ynbTaT — JIOTWUYecKoe 3HaueHue, | Kiace OITHCELIBAET
yKa3blBalOlllee CYIIECTBYET JIM 3aJaHHbI 3JEMEHT B | MaTpUIly  CIIy4alHBIX
Mmatpuiie urcen double qucen (pa3mep

MaTpHUIIbl yKa3bIBaeTCA
B KOHCTPYKTOPE)
25 Meton HaxoOUT CyMMYy D3JEMEHTOB Marpuubl uenbix | Kiace OIUCBHIBAET
CIIy4alHBIX YUCEI MaTpuly  CIy4alHBIX

yHcell (pazmep
MaTpullbl BbIOMpaeTcs
CIIy4aifiHbIM 00pa3oM)

4. Boripocsl [1sl 31U THI paOOThI

1. Kakue Tunsl MOTOKOB Bbl 3HaeTe? Yem OHM OTINYatoTCs?

2. Jlist yero MpUMEHSIIOTCS MPUOPUTETHI MOTOKOB? Kak 3agaTh mpHOpUTET

noToka?

3. Uro Takoe nmyn notokoB? Kakoit MeTo/1 3amyckaeT noTok B myJie?
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JIABOPATOPHAS PABOTA 8. CO3JJAHUE U 3AITYCK 3AJJAY

1. llenb u coaepxkaHue

[{enp mabopaTopHOit pabOThI: H3yYUTh MEXaHNU3M PabOTHI C KJIaccaMHu 3aj1ad.
3anauu 1a00paTopHON pabOTHI:

— M3YYHUTh BO3MOXKHOCTH Kitacca Task;

— HAY4YUTHCS CO3/1aBaTh U 3aITyCKaTh 3aJ1a4;

— HAaY4YHUTBCA pa60TaTI) C MaCCHMBaMH 3a1a4y.

2. Teopetnueckoe 000CHOBaHHE

B coctaB .NET 4 Bxomut HOBOe mpocTpaHcTBO MMeH System.Threading.
Tasks, B KOTOpOM cojepxaTcsi KJIacchl Jig aOCTparupoBaHusl PyHKIMOHAIBHOCTH
noTokoB. BuyTpu sTux kiaccoB ucnoisb3yercs ThreadPool. Ilox 3amaueit (task)
MOHUMAIOT €JIMHUILY TOJJICKAIICH BBIMOJHEHUIO pa0OThl. DTa eAuHHIA PaOOTHI
MOXET BBITOJHATHCSA B OTIEIHLHOM TIOTOKE, HO MOXET TaKXe 3aIlyCKaThbCs B
CUHXPOHU3UPOBAHHON MaHepe, OXHWJas BbBI3BIBAIOIIETO IMOTOKa. B  cimydae
MIPUMEHEHUS 3aJIa4l CO3/1aeTCS JOTOJHUTEIBHBIA YPOBEHb aOCTPAKIIMU M TaKKe
MOSIBJISIETCS] Macca BO3MOXHOCTEH J1JIs YIIPaBIIECHUS JICKAITMIMHU B OCHOBE TTOTOKAMH.

3agaun oOecrneyrBaOT OOJIBIIYI0 THOKOCTh B IUJIaHE OpraHu3aluu
BBITIOJTHSIEMO PaOOTHI.

Jlnst 3amycka 3ajjaui MOXKHO HCIOJIb30Bath b0 kiacc TaskFactory, nmubo
KOHCTpykTOp Kiacca Task u wmeron Start( ). Konctpykrop Task mpocto
MPEIOCTaBIISACT OOJIBITIE THOKOCTH TP CO3/IaHUU 33/1a4H.

[Tpu 3amycke 3ama4r MOKHO CO3/1aTh dK3eMIUTIp Kinacca Task u Ha3HAYUTH
BBITIOJHAEMBIN KOJ| C MCIIOb30BaHueM jenerata Action unu Action<object> (T.e.

0e3 mapameTpoB MO0 ¢ OTHUM MapaMeTpoOM THMa object).
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B npencraBieHHOM JMCTUHIE MOKa3aHbl BApUAHTHI 3allycka 3ajaad (puc.
8.1).

class gran

{

static void Main(string[] args)

{

ole.BackgroundColor = ConsoleColor.White;
le.Clear();
le.ForegroundColor = ConsoleColor.Black;

Task t1 = new Task(ParallelTask);
t1.Start();

askFact v tf = new TaskFacte v();
t2 = tf.StartNew(ParallelTask);

1sk t3 = Task,.Factory.StartNew(ParallelTask);

ole.ReadKey();

public static void ParallelTask()

{

. WriteLine("BuwnonHenwe sagaum {0}", Task.Currentld);
b !
!

—~

Pucynok 8.1 — BapuanTsl 3amycka 3aad.

[TepBrIii criocoO 3arrycka 3aja4 npearnoaraeT co3aanue oobekra tuma Task
u 3amyck 3amaun metogom Start( ). Jlo Beoma Start( ) 3amaya HaxoauTcs B
cocrossuun Created, To ecTh 3amaya HE 3aMycKaeTCs aBTOMATHYCCKH IOCIC
co3naHus. JlaHHBIN MOIX0/ MOX0K Ha MCIIOJIh30BAHUE ACHHXPOHHBIX JICJICTaTOB —
3a/lada 3alyCcKaeTcsl B ACHHXPOHHOM pEXHME. 3ajady MOXKHO 3alyCTUTh B
CHHXPOHHOM (HemapaJIeIbHOM) PEeXHME; U1l 3TOr0 HEOOXOJIMMO MCIOJIb30BaTh
metoa RunSynchronously( ) smecto Start( ).

Bropoii cmoco6 mnpeamnonaraer wucmojib3oBaHue oObekTa TaskFactory:
cosmanre o0beKkTa U BbI30B MeToaa StartNew( ) ¢ mapameTpom-aenerarom.

Tpetwuii cioco0 — BeI30B MeToa StartNew( ) uepes coiictBo Factory kiacca
Task.

Koncrpykropy Task u merony StartNew() wmacca TaskFactory mosxHO
nepenaBath 3HaueHUS U3 nepeuncienus TaskCreationOptions. 3a cuet nepenaun

3HadeHus LongRunning MoxHO nH(GOPMUPOBATH TUNIAHUPOBINUK 337324 O TOM, YTO
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BBITIOJIHEHHE 3a/auyd  TpeOyeT UIMTEILHOTO BpPEMEHU, YTOOBl OH MOT TIO
BO3MOYKHOCTH BBIJCJIMTH 11 HE€ HOBBIN MOTOK.

Ecau 3amava pomxkHa OBITH NMPUCOSTWHEHA K POAUTEILCKOM 3a1aye u,
CI€IOBATEIbHO, OTMEHSTHCS B CJIydae OTMEHBI 3TOW POAUTENLCKOW 3ajaud,
HEOOXOINMO HCIIOJIL30BaTh 3HaueHue AttachToParent. YcranaBiauBass 3HaueHHE
PreferFairness, MOXXHO yKa3pIBaTh IUTAHUPOBIIKKY, YTO OH CHaJaia JOHKEH OpaTh
3a/1auM, OXKHUJAIOIINE BBIMOJHEHUS. [lo ymoiluaHMIO Tak HE MPOUCXOIUT, €CIU
3ajaya CO3/Ia€TCA B paMKax Jpyro 3angaudd. Eciy 3agauum mpeaycMaTpuBarOT
CO3/IaHHUE€ JOMOJHUTEIbHBIX €IUHUI] PA0OThl 32 CYET HCIOJb30BAHUS JOUYECPHUX
3ajJa4, TO OTH JOYEPHHUE 3aJlauyd IOJy4yaloT Oojee BBICOKUM IMPUOPUTET IIO
CPaBHEHHUIO C JPYTUMU 3aJja4aMH.

OHU HE JTOXKUJAIOTCS 3aBEpIICHUsT padOThl B OUepeau MyJia MOTOKOB. Eciu
TaKue 3aJauyd JOJDKHBI 00padaThIBAThCs PABHOMPABHO CO BCEMHU OCTAJIBHBIMH

3aJladaMH, TTIOHaTIOOUTCS yCTaHOBUTH 3HaueHue PreferFairness.

3. MeToiMKa 1 OPSIOK BBITIOJIHEHHS paOOThI

1. Co3pnaiite koHCOJBLHOE TIpHITIOKeHue B cpeae Visual Studio.

2. PeammsyiiTe pemieHHe 3a7add B COOTBETCTBUHU C WHIUBUAYaTbHBIM

BapUaHTOM C NpUMeHeHueM kiacca Task.
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NHuBuayanbHOE 3aaHue.

Bapuant Meron nis peanuzanuu

1 Merton pacueta CyMMBI 3JIEMEHTOB MACCHBa CIIyYallHBIX YHUCE.

2 Meton mnpeoOpa3oBaHus MaTPUIBl CIYYaWHBIX YHUCEN: SJIEMEHTHI
KpaTHbIC 3 3aMEHSIIOTCS Ha KBaIpaT COOTBETCTBYIOIMIETO YJIEMEHTA.

3 Merton BeruncieHus (hakropuana yucia.

4 Merton nipeobpa3oBaHusl MATPHUIIBI CTYUYaMHBIX YHMCEIT: KaX bl JIEMEHT
3aMEHSIETCS] CHHYCOM 3JIEMEHTA MaTPHIIbI.

5 Meton mnpeoOpa3oBaHMsl MAaTPHUIBI CIAyYalHBIX YHCEN: HEYETHBIC
9JEMEHTBI 3aMeHSI0TCS —1.

6 Mertop noucka cpeHero apupMeTuuecKoro JIeMEHTOB MaTPHUIIBI.
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MCTO,Z[ BBIYMCJIICHUA MHUHHUMAJIbHOI'O 3HAYCHUSA B MATPHUIIC CHY‘I&fIHBIX
HUCCII.

8 Meton mnpeoOpa3oBaHUs MATPHUIBI CIYyYalHBIX YHUCEN: YETHBIE
3JIEMEHTEHI 3aMCHSIOTCS CyMMOU KOCHHYCa " CUHYyCa
COOTBETCTBYIOIIIETO AJIEMEHTA MAaTPHUIIBI.

9 Meton mpeoOpa3oBaHMsl MaTPUIBl CIyYalHBIX YHCEN: HEYETHBIC
AJIEMEHTHl ~ 3aMEHAIOTCA  CYMMOW  TaHTeéHca UM KOTaHIeHca
COOTBETCTBYIOIIETO AJIEMEHTA MATPUIIBI.

10 Metop BBIUMCIIEHUSI CTATUCTUKHU MO CIy4alHON MaTpuile (KOJIUYECTBO
AJIEMEHTOB JJISl KaXKJIOT0 3HAUCHHUS MATPHUIIBI).

11 MeTo/ BEIYMCIICHUS CPEAHET0 apu(PMETHIECKOTO 2JICMEHTOB MaCCHBA.

12 Metop noucka MaKCUMaJIbHOTO AJIEMEHTA B MAaTPHIIE.

13 Mertona npeobpa3oBaHusl MATPHUIIBI CTYYaMHBIX YACEIT: KaX bl JICMEHT
3aMEHSETCS] KOCHHYCOM 3JIEMEHTa MaTPUIIbI.

14 Merton nojicuera KOJIMUYeCTBA YETHBIX AJICMEHTOB B MaTpHIIE.

15 MeTton BBIYUCICHUS CKAJSPHOTO TMPOM3BEICHUS JBYX CIy4ailHBIX
BEKTOPOB.

16 Meton npeoOpazoBaHusi MaTpPHUIbl CIyYalHBIX YHUCE: BCE AJIEMEHTHI
3aMEHAIOTCA CYMMOM KOCHHYCA M CHHYCa COOTBETCTBYIOIIETO JIEMEHTA
MaTPHIIBL.

17 MeTton  BBIYMCHEHHS CpeaHEro apu(pMETUYECKOro TPEXMEPHOIO
MAaCCHUBa CJIyYalHbIX YHUCEI.

18 MeTto BBIUMCIIEHUSI CYMMBI ABYX MaTpHII.

19 Merton pacuera MOAYJIS CIIy4ailHOTO BEKTOPA.

20 Merton mnpeoOpa3oBaHUSi MATPHUIBI CIIy4allHBIX 4YHUCEI: YETHbBIC
AJIEMEHTHI 3aMEHSIOTCSI TAHTEHCOM AJIEMEHTa MAaTPUIIBI.

21 MeTton mojcyeTa KOJIMYeCTBa YUCEN, KPaTHBIX 3, B MACCHBE CITyYalHBIX
YHCell.

22 MeTo/ BEIYMCIIEHUS CTATUCTUKHU (KOJMYECTBO IS KaXKI0TO BXOJISIIIETO
CHUMBOJIa) TIO CTPOKE.

23 MeTon BBIUUCICHUSI CTATUCTUKH IO CIIYYaitHOMY MacCUBY (KOJIMYECTBO
AJIEMEHTOB ISl KaXK0TO 3HAYCHHS MAacCHBA).

24 MeTton 1mojcyera KOJMYECTBA YETHBIX M HEYETHBIX DJICMEHTOB
MaTpHIIBI.

25 MeTton  BBIUMCICHUS CTAaTUCTUKH TO TPEXMEPHOMY  MAacCHUBY

(KOJTMYECTBO AJIEMEHTOB ISl KaKJA0T0 3HAYEHUSI MaCCUBA).

4. Boripocsl [ist 31U THI paOOTHI

1. Yro takoe xknacc Task? Uem xnacc Task ornmmuaercs ot kiacca Thread?



2. Kak mnonyuutb uaeHTHUKaTOop TeKymend 3amaun? Kak mnomyuuts
UACHTU(UKATOP TEKYIIEro MOToKa?

3. OnummTe BO3MOKHbBIE METO/IBI CO3/IaHUS M 3aIlyCcKa 3a/1ad.

4. Kakue mnapaMeTpbl 3aJaud MOXKET YCTAHOBUTb IPOTPAMMMCT IIPU
peanuzanuy 3agaun? ONUIIMTE BO3MOKHBIE BapHAHTHI IPUMEHEHHs IIapameTpa

tuma TaskCreationOptions.
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JIABOPATOPHAS PABOTA 9. 3AJJAYU [TPOAOJDKEHU A

1. llenb u coaepxkaHue

[lenp  nmaGopaTopHOil  pabOTHI: HAYYUTHCS  HCIOJIB30BATh  3aJladyd
NPOJOKEHUS B MHOTOTIOTOYHBIX TTPOrpaMMax.

3anaun 1abopaTopHOM pabOTHI:

— Hay4uThCs (POPMUPBOATH MOCIEAOBATEILHOCTD 3aITyCKa 3a]1ay;

— HAy4YUThCS HCIOIB30BaTh 3aJ1a4u MPOJOJIKEHUs s (popMupoBaHUs
MTOCJIETIOBATEILHOCTH BBITIOTHSIEMBIX PaboT;

— Hay4YUThCS HCMOJb30BAaTh 3aJladydl MPOJOJDKEHUS IS peallu3aiiu

MacCCOBOT'O 3aITyCKa 3aJa4.

2. Teopetnueckoe 000CHOBaHHE

B cinydyae mpumeHeHHs 3aad MOKHO YKa3bIBaTh, YTO IOCJIE 3aBEpIICHUS
OJTHOM 3a/1a4 T0JDKHA HAUMHATHCS KaKas-To Apyras 3a7ada. B jaHHOM MexaHU3Me
MOXXHO TakK)K€ peaM30BaTh YCJIOBHOE BBHIMIOJHEHUE: PEAM30BaTh 3aIyCK
OTpeeICHHON 3a/1aud MPOJOJDKEHUS B 3aBUCHMOCTH OT XapaKTepa 3aBEpIICHUS
OCHOBHOM 3a/1auu (TJITaHOBOE 3aBepIIeHUE, OMKMOKa U T.J.).

3aava MpoA0JDKEHHS IPUHUMAET mapaMeTp Tuna Task, KoTophlil mo3BoJseT
oJTy4aTh HHPOpMAIIO 00 HCXOMHOM 3aade. 3a1ada MPOI0IDKEHUS ONPEIeIIIeTCs
BbI30BOM MeToga ContinueWith( ) oObekTa ucXoaHOW 3ajaud. Pa3BUTHIMH
CpelCcTBaMH OTpPECIICHHS W 3aITyCKa 3a/iad MPOJOJDKEHUsT 00J1aaeT TakKe Kirace
TaskFactory.

Paccmopum nipumep ucnonb3oBanus ContinueWith( ) (puc. 9.1).
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static void Main(string[] args)
{
k tBase = new Task(
=y
Console.WritelLine("OcHoBHas sagava. Hauwano");
read.Sleep(3000);
le.WriteLine("OcxoBHaa sagava. Oxonuanue");

3 R

k tContinue = tBase.ContinueWith(
base_task => {

nsole.WriteLine("3agava {@} zasepwena."”, base_task.Id);
nsole.WriteLine("3agaua npogonxenusa. Hawano");

Thread.Sleep(3000);
f e.WriteLine("3agava npogonxenna. Oxonvanue");

1)s

tBase.Start();

le.ReadKey();
3
I

Pucynok 9.1 — Mcnonbs3oBanue ContinueWith( ) muist onpenenenus 3anaun

IMPOAOJIZKCHHA.

OueBuaHO, uTo Ucnosib3oBaTh ContinueWith( ) MoxxHO 111 ompeneneHus
HECKOJIBKUX 3a7ad MpojaospkeHus. [IpudeM kaxmas 3amada MpOJJIOJDKEHUS MOXKET
UMETh HECKOJBKO CBOMX 3aJa4 MPOJOJIKCHUs. TakuM o0pa3oM, MOXHO CTPOUTh
CJIOJKHBIC MepapXuH 3aj1a4. B kauecTBe BTOoporo mapamerpa meroma ContinueWith(
) MOKHO yKa3aTh 3HaueHue u3 nepeuncienus I askContinuationOptions. Kaxxnoe u3
sHadeHndl (OnlyOnFaulted, NotOnFaulted, OnlyOnCanceled, NotOnCanceled,
OnlyOnRanToCompletion u mp.) yka3plBaeT Ha YCIOBHE 3amycka 3aJaqu

MIPOJIOIIKCHHSI.
3. Meroauka 1 MOPsA0K BHIMTOJTHEHUS pa0OThHI
1. Co3paiiTe KOHCOTBLHOE MPUIIOKEHHUE.

2. PeanusyiiTe pelieHue 3aaydl C MCIOJIB30BAHMEM MEXaHU3Ma 3ajad

IMPOAOJIZKCHUS B COOTBETCTBHU C BAPUAHTOM MHAWBUAYAJIBHOI'O 3aaHN.
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WNHnuBuayansHOE 3aaHue.

Bapuant OcHoBHasl 3a1aua 3a1auu IPOJOJIKEHUS

1 ['eHepanyst MaTpulbl CiIydallHbIX |2  3aJauu:  pacueT  CyMMBbI
quceln (pazmep 3aJ1aeTCsl | JIEMEHTOB; MOMCK
M0JIb30BATEIIEM ) MaKCHMaJIbHOTO 3JI€MEHTA.

2 ['enepanyst MaccuBa CIIy4alHBIX | 2 3aJ1a4u: BBIUMCIIEHNE
qucen (pa3zmep 3aJ1aeTCs | KOJIMYECTBA AJIEMEHTOB,
I10JIb30BATEJIEM) JeNAIuxcs Ha 3; MOMUCK

MUHUMAJIBHOTO 3JIEMEHTA.

3 ['eHepanyisi MaTpullbl CIy4YallHBIX | 2 3aJa4yd: pacyeT CYMMBI BCEX
gucen  (pa3Mep  OmMpenessieTcs | YeTHBIX AJIEMEHTOB; MTOMCK
CIly4ailHbIM 00pa3oMm) CpEOHETO apupMETHIECKOro

AJIIEMEHTOB.

4 ['eHepanyst MaccuBa ClydadHbIX | 2 3aJayd:  pacuer CYMMBI
yucen  (pa3Mep  ONpENENseTcs | HCUETHBIX 3JIEMEHTOB; IOJCYET
CllydaliHbIM 00pazom) KOJIMYECTBA 3JIEMEHTOB, KPATHBIX

3.

5 ['eneparust MaTpuIlbl CIydalHBIX | 2 3a7aud: BBIBOA MATPHUIBI B
quceln (pazmep 3aJaeTCsl | KOHCOJIb, TOJACYET KOJIMYECTBa
110JIb30BATEJIEM) 3JIEMEHTOB, KPAaTHBIX /.

6 ['enepanus MaccuBa CIydalHbBIX | 2 3aJa4d:  pacdyeT  CyMMBbI
qrcen (pazmep 3aJaeTCsl | KBAJPAaTOB YETHBIX 3IJIEMEHTOB;
110JIb30BATEJIEM) NOUCK MaKCHUMAaJIbHOTO 3JIEMEHTA.

7 ['eHepanusi MaTpUIbl CIyYalHBIX | 2 3aJa4d: MOUCK MaKCHMaJIbHOTO
yucen  (pa3Mep  ONpENEeNsieTcs | DJIEMEHTa B KaXIOM CTOJOIIE;
CIly4ailHbIM 00pa3om) MOMCK MUHUMAJIBHOTO 3JIEMEHTA

MaTpPUIIBI.

8 ['eHepanus MaccuBa CIy4alHBIX | 3 3a/1a4d: pacyeT CyMMBbI KyOOB
yrcen  (pa3Mep  OmpenensieTcs | HEYeTHBIX — JJIEMEHTOB;  MOHMCK
CllydaifHbIM 00pazom) MaKCHMAaJbHOTO 3JIEMEHTa; MOMCK

MUHUMAJIBHOTO JIEMEHTA.

9 ['eHepanysi MaTpuIlbl CIIyYalHBIX | 2 3aa4d: TOUCK MHUHUMATbHOTO
qrcell (pazmep 3a/laeTcd | AJIeMEeHTa B KaXJIOM  CTOJIOIUE;
MOJIE30BATEIIEM ) MIOUCK DJIEMEHTOB MATPHIIBI,

OTIMYaIUXCcs He Oosee yem Ha 4
OT 33JIaHHOTO TOJIH30BATEIIEM.
10 ['enepanus MaccuBa CIy4alHBIX | 2 3a/a4d: TIOMCK MaKCHUMAaJIbHOTO

yucen (pa3mep 3a7aeTcs

M10JIb30BATEIIEM)

JJIEMEHTA;, IIOACYET KOJHMYECTBa
DJIESMEHTOB MAaCCHBA, HCISAIIMXCS
Ha 5.
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11

['enepanuss MaTpuUbl CIy4anlHbIX
yucen  (pa3Mep  ompenensercs
CIy4yaliHbIM 00pa3oM)

3 3agaud: BBIBOJ MAaTpUIIBI B
KOHCOJIb; TOJACYET KOJWUYECTBa
3JIEMEHTOB MAaCCHBa, KOTOpPbIE
NenATca Ha 3; MOUCK MUHUMYyMa B
KaXJO0U CTPOKE.

12 ['eneparuss maccuBa CIy4alHBIX | 2 3aJaud: TOUCK MHHHUMAJIBHOTO
gucen  (pa3Mep  ompejensercs | 3JieMEeHTa  CpeAd  HEYETHBIX;
CITy4aliHbIM 00pa3oM) MOJICYET KOJMYECTBA AJIEMEHTOB

MaccHBa, JeNImuxcs Ha 7.

13 ['eHepanuss MaTpUIBl CIYYalHBIX | 3 3aJadyd: pacdyeT CyMMbI KyOOB
quCen (pa3mep 3a/1aeTCs | YCTHBIX AJIIEMEHTOB; ITOMCK
MOJIb30BaTENIEM ) CpeaHero apupMeTUIECKOTO

3JIEMEHTOB; TTOMCK MHHHUMAaJILHOTO
AJIEMEHTA.

14 ['enepamuss MaccuBa CIy4alHBIX | 2 3a/laud: MMOUCK MAaKCHMAaJIBHOTO
qrcell (pa3mep 3a/1a€TCs | DJIEMEHTa CPEIU YETHBIX; MOJICUET
M10JIb30BaTENIEM ) KOJIMYECTBA DJIEMEHTOB MacCHBa,

OTIMYAIONINXCS  OT  3aJaHHOTO
MOJIb30BaTENIeM HE 0OoJjiee 4eM Ha
3.

15 ['eHepanmss Matpuilpl CIy4alHBIX | 3 3aJa4d: pacyeT CYMMBI YETHBIX
gucen  (pasMep  ONPEIETSETCs | DIEMEHTOB, ISTSAIITUXCS Ha 4;TTONCK
CIy4yallHbIM 00pa3zoM) MaKCUMyMa Cpeau

2JIEMEHTOB, AEIAIIMXCA Ha 3;[TOUCK
MHUHHMAaJIbHOTO DJIEMEHTA.

16 ['enepamuss MaccuBa CIy4alHBIX | 3 3a/aud: BBIYMCICHHUE KBajpaTa
yucen  (pa3Mep  OMpENENsieTCs | CYMMBI DJIEMEHTOB; BBIYMCIICHHE
CITy4aliHBIM 00pa3oM) CyMMBI KyOOB 3JICMEHTOB; BBIBOJI

MaccHuBa B KOHCOJIb.

17 ['eHeparmisi MaTpuilbl CIy4allHBIX |3 3aJaud:  pacdyeT  CyMMBI
qucen (pa3mep 3a/laeTcs | DJIEMEHTOB, Jeisammxcs Ha 4,
IOJT30BATEIIEM ) pacyeT KOJMYEeCTBa AJIIEMCHTOB,

JETIAIINXCS Ha 3; IIOUCK
MUHHMAJILHOTO DJICMEHTA.
18 ['enepanus MaccuBa CIyY4alHBIX | 3 3a/Jadd:  pacyeT CYMMBI

yucen (pa3mep
M10JIb30BATEIIEM)

3a4a€TCA

HEYETHBIX DJIEMCHTOB, JEIAININXCS
Ha [/, TOUCK MAaKCHAJIbHOTO
DJIEMEHTA, BBIBOJ MacCHBa B
KOHCOJIb.
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['enepanust MaTpUIBl CIIyYailHBIX
gucen (pa3Mep  ompenessieTcs
CIy4yaliHbIM 00pa3oM)

3 3amaum:  pacyer CYMMBI
HEYETHBIX DJIEMEHTOB, JCIISAIIUXCS
Ha /; IOMCK MakKCHUMyMa Cpeau
DJIEMEHTOB, JEIAIMXCI Ha 2,
BBIBOJI MATPHIIEI B KOHCOJTb.

20 ['eHepamusi MaccWBa CIIyYalHBIX | 3 3aJaud: pacyeT CyMMBI YETHBIX
grcen  (pa3Mep  ONpeneNsieTcs | DIEMEHTOB, ACISIINXCS Ha 4;TTONCK
CITydaifHbIM 00pazom) MaKCUMyMa CpeIu  DJIEMEHTOB,

NEJSIIMXC Ha 3;
MOWCK MUHHUMAJILHOTO AJIEMEHTA.

21 ['eHepamuisi MaTpuIlbl CIyYaillHBIX | 3 3aJa4d: pacyeT CyMMBbl KyOOB
qucen (pa3mep 3a/1aeTcs | DIIEMEHTOB, ACIIAIINXCS Ha 3;TIONCK
MIOJIE30BATEIIEM ) MaKCHMAaJIbHOTO JJIEMEHTA,

MOWCK MHUHHMAJIBHOTO 3JIEMEHTa B
Ka)KJIOM CTOJIOIIE.

22 ['eHepanus MaccuBa CIy4allHBIX | 3 3aJadd:  pacyer CYMMBI
qucen (pa3zmep 3a/1aeTCs | HEYETHBIX JIEMEHTOB, JCIAIINXCS
MOJIb30BATEJIEM ) Ha 5; MOUCK MaKCUMyMma Cpeau

AJIEMEHTOB, ACNAIIUXCS Ha 9;TTOUCK
MUHUMAJILHOTO 3JIEMEHTa
CpeIiy YEeTHBIX.

23 ['eHepanusi MaTpuilbl CIy4allHBIX |3 3aJaud:  pacdyeT  CyMMBI
gucen (pa3Mep  OmpenesseTcs | HJIEMEHTOB, ACNAIUXCSA Ha O;TIOUCK
CIy4yaliHbIM 00pa3oM) MaKCMMyMa CpeAu  DJIEMEHTOB,

nenaumxcs Ha 9;
BBIBOJI MATPUIIbI B KOHCOJIb.

24 ['enepanus maccuBa CIy4alHBIX | 3 3aJa4d:  pacdyeT  CyMMBbI
yucen  (pa3Mep  OMpeeNsieTcs | KBaJpaTOB YETHBIX DJIEMEHTOB;
CIIy4aitHBIM 00pa3oMm) MOUCK MaKCUMyMa cpeau

DJIEMEHTOB, Jeadimxcs Ha 9;
BBIBOJI BCEX JIECMEHTOB MACCHBA.
25 ['enepans MaTpwIlbl CIyYalHBIX | 3 3aJadd:  pacyer CYMMBI

yucen (pa3mep
MOJIb30BaTEJIEM )

3a4a€TCA

HEYETHBIX DJIEMEHTOB, IEIISIIAXCS
Ha 2; TIONCK MaKCUMyMa B Ka)XJI0M
CTOJIOLE; MOUCK MUHUMAJILHOTO
AJIEMEHTA B KaXKJI0M CTPOKE.
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4. Bonpochl 111 3a1IUThl pabOThI

1. Yro Takoe 3agava mpojosmkeHus? s yero ucronab3yercs AaHHBIN

MEXaHu3M?
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2. CKOJIBKO 33/1a4 MPOJI0JDKEHHUS MOKET UMETh KaXK/asl 3aja4a?

3. C momompl0 Kakoro Meroja kiacca 1ask MOXXHO 3aaaTh 3amady
MPOAOJDKEHUSA?

4. Kakue mnapaMeTpbl MNPUHAMAET METOJ, MPEACTABISAIOIMN 3aaady
MIPOJIOJKEHHUS ?

5. [losicHuTEe MEXaHNU3M ONPEEIICHUS YCIOBHBIX 33/1a4 MPOJI0JKEHUS.

6. Onumute meroas! kinacca TaskFactory, npeanasHaueHHble 1)1 yKa3aHUS
3a]1a4 MPOIOJIKECHHUSL.

7. OnumuTe MEXaHU3M, HWCIONB3YIOIUNA 3a7Ja4d  TPOAODKEHUS U
MO3BOJIAIOIINN 3aIyCTUTh OoJibloe koawdectBo 3amad (100, 1000, ...) omHou

Komanoun Start( ).
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[Taturopckuit uHCTUTYT (Prman) CKOY

MeToanyeckue yKkazaHus
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nMGppoBOro KOHTEHTA

IsTuropck, 2026

59



L e

5.
6.

COJEPJKAHME

OO0m1me noa0XKeHUs

Lenb 1 3a1a4u caMOCTOSATEIBHON PabOTHI

TexHomornueckast KapTa caMoCTOSATEIbHON padOThI CTYICHTA
[TopsiIOK BBIMTOJTHEHUS CAMOCTOSITEIIbHON pa0OTHI CTYICHTOM

4.1. Memoouueckue pekxomenoayuu no pabome ¢ y4eoHoll 1umepamypou

ol o1 b~ W

5

4.2. Memoouueckue pekomeHOayuu no n0O20MoeKe K NPaKmuyeckum u 1adopamopHuim 3aHAMUAM

4.3. Memoouueckue pekomeHoayuu no camonposepke 3HaHull

4.4. Memoouueckue pekomeHoayuu no HANUCAHUIO HAYYHLIX MEKCMOo8 (00K1a008, O0KIA008, Icce,

HAyyHblX cmametl u m.o.)

4.5. Memoouueckue pexomernoayuu no 8bINOJHEHUIO UCCIEO08AMENbCKUX NPOEKMO8

4.6. Memoouueckue pekomenoayuu no NOO2OMOBKe K dIK3AMEHAM U 3a4emam
KoHTposb camocTosATeNbHOM paboThl CTYICHTOB

Cnucoxk nurepatypsl A BbinoiaHerust CPC

7
7

7
10
13
14
14

60



1. OO0mue moJI0KeHUA

CamocTtosTenpHas pabora - TUTaHHpyeMas ydeOHasi, y4eOHO-HCCleoBaTeIbCKasi, HAyYHO-
UCCIIeIOBaTeNbCKas padoTa CTYIACHTOB, BBIMOJIHSAEMAas BO BHEAYJUTOPHOE (ayAUTOPHOE) BpeMs IO
3aJJaHHIO U TIPU METOJINYECKOM PYKOBOJICTBE MPEMOaBaTesi, HO 63 ero HeMOCPEACTBEHHOTO yYacTHS
(mpu YaCTMYHOM HEMOCPEACTBEHHOM Y4YacTHH MpPEroAaBaTesisi, OCTABISIOIIEM BEIYIIYIO pOJib 3a
paboToii CTYyIEHTOB).

CamocrositensHas padota cryneHtoB (CPC) B BY3e sBisercss BaKHBIM BHIAOM Y4eOHOW U
HAYYHOH JIesATeNbHOCTH cTyneHTa. CamocTosTenbHas paboTa CTYIGHTOB UIPACT 3HAYUTEIBHYIO POJIb B
PEHTHHTOBOM TEXHOJIOTHH OOYUCHHSI.

K 0CHOBHBIM BHJIaM CaMOCTOSITETILHON paOOTHI CTYIEHTOB OTHOCSTCSI:

— (¢opMHUpOBaHHE M YCBOEHHE COAEpKAHMsI KOHCIEKTa JEeKIui Ha 0a3e peKOMEHIOBAaHHOMN
JEKTOPOM  y4eOHOH JUTepaTypbl, BKIIOYas WHPOPMALMOHHBIE O00pa30BATENbHBIE PECYPCHI
(2MeKTpOHHBIE YUeOHUKHU, JIEKTPOHHbIE OMOINOTEKH U JIp.);

— HaIlMCaHUE JI0KJIa/10B;

— [MOAATOTOBKA K CEMUHApaM, MPaKTUYECKUM U JabOpaTOpHBIM padoTaM, ux opopMmIIeHUE;

— COCTaBJICHHE aHHOTHPOBAHHOT'O CIIMCKA CTaTel U3 COOTBETCTBYIOIINX KYPHAJIOB 110 OTPACISAM
3HaHUM (TIe1arOTHYECKHX, IICUXOJIOTUYECKUX, METOJUYECKHUX U JIP.);

— BBIIIOJIHEHUE Y4eOHO-HUCCIIEI0BATENbCKUX PA0OT, IPOEKTHASI 1€ATEIbHOCTD;

— IMOATOTOBKA IMPAKTUYECKHX pPa3pabOTOK U PEKOMEHAALMHA MO PEIICHUI0 MPOOIeMHOMN
CUTYAIHH;

— BBINOJIHEHUE JIOMAIIIHUX 33aJJaHUil B BUJI€ PEIICHHs OTJENbHBIX 3aa4, IPOBEICHUS TUIIOBBIX
pacyeToB, pacu€THO-KOMITbIOTEPHBIX M UHAUBUAYAIbHBIX paOOT 1O OTAENBHBIM pa3/iesiaM CoJepKaHus
JUCIUILINH U T.1.;

— KOMITBIOTEPHBIA TEKYIIUH CAaMOKOHTPOJIb M KOHTPOJb YCIEBAEMOCTH Ha 0a3e 3IEeKTPOHHBIX
o0y4JaroIuX 1 aTTECTYIOIIUX TECTOB;

— BBIIIOJIHEHUE KYPCOBBIX paboT (IPOEKTOB) B paMKaX JUCLUILINH;

— BBINOJIHEHHUE BBITYCKHOW KBaJTM(PUKAIIMOHHOMN paboThl U Ap.

Metouka OpraHu3aldyd CaMOCTOSTENbHOW pabOThl CTYAEHTOB 3aBUCUT OT CTPYKTYpBI,
XapakTepa i 0COOEHHOCTEH N3yyaeMoil IUCIUIUINHBI, 00beMa YacoB Ha €€ 3yueHHe, BUa 3aJaHuil 1is
CaMOCTOSITENIbHOM pabOThl CTYAEHTOB, MHIAMBUIAYAJIbHBIX KaueCTB CTYJEHTOB U YCIOBHH yueOHOM
JESATEIBHOCTH.

[Tpouiecc opraHu3anuyu CaMOCTOSITEIBHOM pabOThl CTYAEHTOB BKIIIOUAET B ceOs CIEAYIOLINe
STarbl:

® [IOJTrOTOBUTENbHBIA (ONpelereHne Ienen, COCTaBJICHHE MPOrpaMMbl, MOJTOTOBKa
METOAMYECKOr0 00eCTIeyeH s, OArOTOBKAa 000pYy/10BaHNU);

® OCHOBHOW (peanm3alusi MPOrpaMMbl, HCIIOJIB30BaHHE IMPUEMOB IMOWCKA HH(OpMaIHH,
YCBOGHMsI, TNepepadOTKHU, NPUMEHEHHUs, Mepelaud 3HaHuil, (uUKcUpoBaHME  pe3yJbTATOB,
camoopraHu3anus mpoiecca padoTsl);

® 3aKIIOYUTEbHBIN (OlIeHKAa 3HAYMMOCTH U aHAJIM3 Pe3yIbTaTOB, UX CUCTEMATU3aLUs, OL[CHKa
3¢ (HEeKTUBHOCTH MPOTpaMMbl U IPUEMOB padOThI, BHIBOJIBI O HANIPABIECHUAX ONTUMHU3ALUH TPY/IA).

CamocrosiTenpHas paboTa Mo AUCIHUILUINHE «BBeieHre B TEXHOJIOTMH BBICOKOPOM3BOIUTEIBHBIX
BBIYMCIICHUI) HaNpaBiieHa Ha (POPMUPOBAHME CICAYIONIMX KOMIIETeHIUI:

[Inanupyemsie pe3yabTaThl
00y4eHus 10 TUCLUIUINHE

Kon, popmynnpoBka MOJYJIIO
%, dopmymp Kon, popmynupoBka nHAMKaTOpa (mozysmo),
KOMITETECHIINU XapaKTepU3YIOLINE ITAIbI
(hopmupoBaHus

KOMITCTCHITHIA, HHINKATOPOB
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IMK-5 Crioco6HOCTH
pa3padaThIBaTh
MPOrpaMMHOE
obecneuenue (110),
BKITFOYast
MPOCKTHPOBAHHE,
OTJIAJIKY, IPOBEPKY
paboTOCTIOCOOHOCTH 1
Moaudukanuro 110

NJ-1 IIK-5 Opuentupyercs B METOAAX U
cpencTBax pa3paboTKH MPOrpaMMHOTO
obecnieuenus (I10), Bkirouast mpoeKTUPOBAHUE,
OTJaJKy, IPOBEPKY PabOTOCHOCOOHOCTH U
Moaudukanuro 110.

NJI-2 IIK-5 Pa3zpabaTsiBaeT mporpaMmMHOE
obecnieuenue (I10), Bkmoyast MpOEKTUPOBAHHE,
OTIAAKY, IPOBEPKY pabOTOCTIOCOOHOCTH U
Moaudukanuio 110.

IT1K-13 crmoco6HOCTE
aJanTHPOBATh U
MOIU(UITUPOBATH
CIICIUATU3UPOBAHHOE
NpOrpaMMHOE
obecneyeHne, METOAbI 1
AITOPUTMBI CHCTEM
HUCKYCCTBEHHOTO
WHTEJUIEKTa ’
MAaIIMHHOTO 00y4YCeHHS B
npoheCCUOHATBHOMN
JIEATETLHOCTH

NA-1TIK-13 Opuentupyercs B COBPEMEHHBIX
TEHAEHIMAX Pa3BUTUSA LU(POBBIX TEXHOJOIUH,
BBIOMPAET TEXHOJIOTMU WIM HPOTrpaMMHbIE
CpeCTBa sl PELEHNUs IIOCTaBIEHHBIX 3aa4.

NA-2IIK-13 IIpumeHsieT mpu peLICHUW 3anad

npodeccuoHanbHON JESITENbHOCTH
CIELIUAIN3UPOBAHHOE MporpaMMHOE
obecrieueHue, METO/IbI HCKYCCTBEHHOTO

HMHTCIJICKTA 1 MallIMHHOT'O O6y‘IGHH$I

NA-3T1K-13 CriocobeH 000CHOBaTh
NPUMEHEHHWE TOTO WM HWHOTO aQJITOPHUTMa
MAIIIMHHOT O o0ydJeHus TUTS penreHus
KOHKPETHOH 3a1a4u

NJI-4T1K-13  Pa3pabarbiBacT OpUTHMHAJIBHBIC
MOJIEIM W  alTOPUTMBI  HCKYCCTBEHHOTO

HHTEIUIEKTA W MAalIMHHOTO  OOy4YeHHus B
po(heCCUOHAIBHOM JIeATENbHOCTH

Paspabotka u BHeApeHHE
TEXHOJIOTHIA 00BHEKTOB
poheCCUOHATBHOMN
JesITeTbHOCTH B 001aCTsX:
MAaIIMHOCTPOCHHE,
MIPHOOPOCTPOCHHE, TEXHHUKA,
oOpa3oBaHKe, METUITMHA,
aJIMAHUCTPATUBHOE
yIpaBlicHHE,
IOPUCTIPYICHITHS, OM3HEC,
MIPEIITPUHAMATEIILCTBO,
KOMMEPIIHSI, MCHEDKMEHT,
0aHKOBCKHE CHCTEMEI,
0e30macHOCTh
WHPOPMAIMOHHBIX CHCTEM,
yrpaBlicHHE
TEXHOJIOI'MYECKNMHU
MpoIieccaMu, MEXaHUKa,
TeXHHYeCKas PU3nKa,
9HEPreTHKa, sSiAepHas
9HEPreTHKa, CHIIOBas
SIIEKTPOHUKA, METAILTYPIHS,
CTPOUTENLCTBO, TPAHCTIOPT,
JKEJIE3HOAOPOKHBII
TPAHCIIOPT, CBSI3b,
TEJICKOMMYHHKAIINH,
yIpaBiicHHE
WH(QOKOMMYHHKALIUSIMH,
MOYTOBASI CBSA3b, XUMHUYECKAS
MPOMBIIIUIEHHOCTb, CETBCKOE
XO035IUCTBO, TEKCTWJIHHAS U
JIeTKasi MPOMBIILICHHOCTb,
MHUIIEBas TPOMBIIIIIICHHOCTb,
MEOUIIMHCKHUE U
OMOTEXHOJIOTUH, TOPHOE
JieIno, obecrieueHue
0€30MacHOCTH TIOJ3EMHBIX
MpEANPUATHN U
NPOU3BOACTB, I€OJIOTH,
HedTera3oBasi OTpaciib,
reoje3us U KapTorpadus,
reorH(OpMaIUOHHBIC
CHCTEMBI, JIECHOM KOMIIJIEKC,
XHUMHKO-JIECHOM KOMIIIEKC,
9KoJIOTHSL, chepa cepBHca,
CHCTEMBI MacCOBOH
uHQOpMAITUH, JTU3aiiH,
MCINANHAYCTPHs, a TAKIKE
OPEANPHUITHS PA3TUIHOTO
po( IS U BCE BHIIBI
JeSITEIIbHOCTH B YCIIOBHSX
SKOHOMHUKH
“H()OPMAITMOHHOTO
oOmiecTBa

VY4acTue B paboTax mo
IPOBEJICHUIO
BBIYMCIIUTEIBHBIX
9KCIEPUMEHTOB C LIENbI0
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MPOBEPKHU UCTIOIB3YEMBIX
MaTeMaTHYECKUX MOJEIIEH

2. Leab u 33124 CaMOCTOSITEIbHOMH PadoTHI

Benymas nens opranuzanuu u ocymectsieHust CPC coBnamaeT ¢ 1enpio o0yueHust CTyJeHTa —
(dbopMupoBanue Habopa OOIIeHAayYHbIX, MPO(EeCCHOHANBHBIX U CHEIHATBHBIX KOMIETEHIIHHN Oy 1yIiero
0akanaBpa M0 COOTBETCTBYIOLIEMY HAIIPABICHHUIO TIOATOTOBKU

[Tpu opranmzanmu CPC BaXHBIM U HEOOXOAHUMBIM YCIOBHEM CTAHOBATCA (OpPMHUpPOBaHUE
YMEHHS CaMOCTOSTEIBHON pa0OTHI ISl TPHOOPETEHNUSI 3HAHUH, HABBIKOB M BOZMOYKHOCTH OpTraHU3aIluu
y4eOHOU U HAYYHOH JeaTeabHOCTHU. Llenbio caMoCcTOsSTENbHON paboThI CTYIEHTOB SIBJISIETCS OBIIAJICHUE
(dyHIaMEHTAIBHBIMU 3HAHUSAMHU, MPO(HECCHOHAIBHBIMU yYMEHUSMU M HABBIKAMU JICATEIHBHOCTH IIO
npouito, OMBITOM TBOPYECKOM, HCCIEN0BAaTENbCKON aAesaTenbHOocTH. CamocTodTenbHas paboTa
CTYJCHTOB CIIOCOOCTBYET Pa3BUTHIO CaMOCTOSITEIIbHOCTH, OTBETCTBCHHOCTH W OPTaHM30BAHHOCTH,
TBOPUYECKOT0 MOJX0/1a K PEHICHHIO MpobiieM yd4eOHOro U NpoeCCHOHATBHOIO YPOBHSI.

3agauamu CPC sBasgroTcs:

® CHUCTEMaTU3alMs U 3aKpEIUICHUE ITOJYYEHHBIX TEOPETHUECKUX 3HAHMM M IPAKTUYECKHUX
YMEHUH CTYJICHTOB;

® er'IY6J'ICHI/IC U paClIupPeHUC TCOPECTUICCKUX 3HaHHI>i;

e (QopMuUpOBaHHWE YMEHMH HCIONb30BaTh HOPMATUBHYIO, IPaBOBYIO, CIIPABOYHYIO
JOKYMEHTALUIO U CIIELIUAIIBHYIO JTUTEPATYPY;

® pasBUTHUC I103HABATCIBHBIX CIIOCOOHOCTEH M aKTUBHOCTH CTYACHTOB! TBOp‘IGCKOﬁ
HHUIUATHUBBI, CAMOCTOATCIIbHOCTH, OTBETCTBECHHOCTU U OPraHU30BAHHOCTH,

® (I)OpMI/IpOBaHI/IC CaMOCTOATCIbHOCTU  MBIIIJICHUA, CIIOCOOHOCTEH K CaMOpPa3BUTHUIO,
CaMOCOBCPIICHCTBOBAHUIO U CaMOpCaAIN3allnum;

® Da3sBHUTHEC UCCICOAOBATCIbCKUX YMCHHﬁ;

® 1CMOJIb30BaHUE MaTepualia, COOPAHHOTO U MOIYYEHHOTO B X0/1€ CAMOCTOSITENIbHBIX 3aHATHH
Ha ceMUHapax, Ha MPaKTUYECKUX U Ja0OPaTOPHBIX 3aHATHIX, IPH HAITUCAHUU KYPCOBBIX M BBIITYCKHOM
KBaJIM(DUKAIIMOHHOM paboT, 11t 3P PEeKTUBHONM MOATOTOBKH K UTOTOBBIM 3au€TaM M SK3aMEHaM.
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3. TexHo0orn4eckas KaprTa CaMOCTOSITEILHOM p360TLI CTyJA€HTA

Ne Pa3nen (Tema) Peanusyembie | KonTakTHast padora o0y4yaromuxcst
- JAMCHUITHHBI KOMIIeTeHIIU ! crpenofaBaTeseM, 4acoB
2 & = E &
S | 25| g5 | £: £
< = = < 8 E = g <
) g = = E 5 =
= 23 S a =2 52
27| ¢ SE 2%
= = Z 5 =
8 cemecTp
1 ggﬁ‘%ﬁrﬁ JAHHBIX 500 10.00 39.00
2|llpumenenwne generatoB 500 10.00 39.00
HUTOIO 3a 8 cemecTp 10.00 20.00 78.00

4, HOpﬂIlOK BBINOJIHEHHUS CAMOCTOATEIbHOI paGOTI)I CTYAEHTOM

4.1. Memoouueckue pexomenoayuu no pabome ¢ y4eoHoll 1umepamypou

[Tpu pabote ¢ KHUTON HEOOXOAUMO MOI00paTh JUTEPATYPY, HAYUUTHCS MPABUIBHO €€ YUTaTh,
BecTH 3amucu. Jlnsg monbopa suTepaTypbl B OMOJIMOTEKE HCMONB3YIOTCS —al(aBUTHBIA U
CUCTEMAaTUYECKUN KaTaJIOTH.

BakHO IOMHUTB, YTO pallMOHATIBHBIE HABBIKK PA0OTHI C KHUT'OM - 3TO BCer/ia 00IbIasi SKOHOMMS
BPEMEHHU U CHUII.

[TpaBuibHBIN M0A0Op YUEOHHMKOB PEKOMEHAYETCS IMperoiaBaTesieM, YUTAIOIUM JIEKIIMOHHBIH
kypc. Heobxonumas nmutepaTypa MoOKeT OBITh TakKe yKa3aHa B METOJMYECKUX pa3padoTKax IO
JAHHOMY KYpCYy.

W3yuas MaTepuai 1no yueOHUKY, CIeAYyeT MEePEXOAUTD K CIIEAYIOIIEMY BOIIPOCY TOJBKO MOCHE
MPAaBUIIBHOTO YSICHEHUS TpeblIylIero, ONUChiBas Ha Oymare BCe BBIKJIAJKHU U BBIUYUCIEHUS (B TOM
quCclie T€, KOTOpbIE B yUeOHUKE OIYIIEHbI UM Ha JIEKLUU JAHbI 17151 CAMOCTOSITEILHOTO BHIBOJA).

[Tpr m3yyennu m000M AMCUUIUIMHBI OONBIIYI0O M BAXKHYIO POJIb UTPAeT CaMOCTOSTENbHas
WMHIUBUAYalIbHAs padoTa.

Ocoboe BHMMaHHUE cleqyeT oOpaTUTh Ha OINpe/eIeHue OCHOBHBIX MOHATUN Kypca. CTyIeHT
JOJKEH MOJApOoOHO pa30HupaTh MPUMEPHI, KOTOPbIE MOSICHSIOT TaKue ONpEeNIeHUsl, U YMETh CTPOUTH
aHAJIOTHYHBIE TIPUMEPHI caMOCTOATENbHO. HyXHO 100MBaThCS TOYHOTO MPEJCTABICHUS O TOM, UTO
n3ydaenrb. [lone3HO cocCTaBiATh OMOpHBIE KOHCHEKTHL. llpn m3ydyeHum marepuana 1o y4eOHUKY
MOJIE3HO B TETPAIH (Ha CHEIMaIbHO OTBEJICHHBIX MOJISAX ) JOMOIHATH KOHCIEKT Jiekuuii. Tam ke cienyer
OTMeYaTh BOIIPOCHI, BBIICIEHHBIE CTYIEHTOM JUIsl KOHCYJIBTAI[UU C IIPENoJaBaTeNIeM.

BbIBOIBI, MTOTyYEHHBIE B pe3yJIbTaTe U3YUYEHUS, PEKOMEHAYETCS B KOHCIEKTE BBIIEIATh, YTOOBI
OHH IPH NEPEUNUTHIBAHUH 3aHCEN JTy4Ille 3aIOMUHAIUCE.

OnbIT MOKa3bIBAET, YTO MHOTUM CTYJIEHTaM IIOMOT'ae€T COCTABJIEHUE JIMCTA ONOPHBIX CUTHAJIOB,
coJiepaKallero BakHeiiue U Haubojiee yacTo ymnoTpebisemsle (GopMyiabl U MOHATUA. Takol aucT
MIOMOTAET 3aIIOMHUTH (POPMYJTbI, OCHOBHBIE ITOJIOKEHUS JIEKIMHU, @ TAKIKE MOXKET CIIY>KUTh TOCTOSTHHBIM
CIPaBOYHMKOM JUIs CTYZICHTA.

Urenne HaydHOrO TEKCTa SBIISIETCS YacTbIO IIO3HABATENIBHOW JedAreinbHOCTH. Ee memp —
U3BJICUEHUE M3 TEKCTa HeoOxoaumoill mHopmanuu. OT TOro Ha CKOJIBKO OCO3HAHHA YUTAIOIIUM
cOOCTBEHHAs! BHYTPEHHSIsI YCTAaHOBKA MPU OOpAIICHUH K MIEYaTHOMY CJIOBY (HATH HY)XHBIE CBEICHMUS,
YCBOUTb HH(POPMALIHIO MTOJIHOCTBIO MU YaCTUYHO, KPUTHUYECKH [TPOAaHATM3UPOBATh MaTepHai U T.I1.) BO
MHOTOM 3aBUCHUT 3((EKTUBHOCTH OCYIIECTBISIEMOTO ICHCTBHSL.

Br1iensior uemaoipe 0choénble yCmMaHO6KU 6 YMEHUU HAYUHO20 MEKCMA.
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UH(POPMALIMOHHO-TIONCKOBBIH (331a4a — HAWTH, BBIICIUTH UCKOMYIO HH()OPMAIIHIO)

ycBauBatonias (yCUiHsl YMTaTessl HalIpaBlIeHbl HA TO, YTOOBI KaK MOXKHO IOJIHEE OCO3HATh U
3aIIOMHUTh KaK CaMU CBEJICHUS U3JIaraéMble aBTOPOM, TaK U BCIO JIOTHKY €r0 PAcCyKI€HUI)

AQHAIUTUKO-KPUTHUYECKas  (YUTaTeNb CTPEMHUTCS KPUTHYECKH OCMBICIHTH  Marepual,
IIPOAaHAIM3UPOBAB €r0, ONPEAEIUB CBOE OTHOLIEHUE K HEMY)

TBOpUECKasi (CO3aeT y YUTATENs TOTOBHOCTh B TOM MJIM MHOM BHJIE€ — KaK OTIIPABHOM MYHKT JJIsi
CBOUX pacCyXJeHHi, Kak 00pa3 s AEHCTBHS 110 aHAJIOTHH | T.II. — UCIIOJIB30BATh CYXKICHHUS aBTOpa,
XOJl €r0 MBICJIEH, pe3ylbTaT HAOMIOACHUS, pa3pabOTaHHYI0 METOJIUKY, JOMOJIHUThH UX, MOJIBEPTHYThH
HOBOM IIPOBEPKE).

OcHoghbie 8U0bl CUCMEMAMU3UPOBAHHOU 3aNUCU NPOYUMAHHO20!

AHHOTHpPOBaHHUE — MPENEIBHO KPAaTKOE CBA3HOE OMMCAHUE IIPOCMOTPEHHON MJIU NPOYUTAHHON
KHHTH (CTaThH), €€ COJepKaHusl, ICTOYHUKOB, XapaKTepa U Ha3HAUCHUS;

IInanupoBaHue — KpaTkas JOTMYECKas OpraHu3alus TEKCTa, PACKPBIBAIOLIAS COJEpKaHUE U
CTPYKTYPY U3y4aeMOro Marepuana;

Te3upoBaHue — JIAKOHUYHOE BOCIPOM3BEJIECHUE OCHOBHBIX YTBEp)KJIEHUN aBTOopa 0€3
MpHUBJIeYEHUS (PaKTUIECKOTO MaTepHana;

[{uTupoBaHue — JOCIOBHOE BBIKUCHIBAHME W3 TEKCTAa BBIIEPKEK, HU3BJIEUEHUH, Haubosee
CYILLIECTBEHHO OTPAKAIOIIMX Ty UM UHYIO MBICIIb aBTOPA;

KoHcnekTupoBanue — KpaTKoe U MOCJIEI0BATEIbHOE U3JI0KEHUE COACPIKAHUS IPOYUTAHHOTO.

KoHcnekT — CloXHBIA cnoco0 H3JI0KEHUS COJIEp)KaHWs KHUTH WU CTaTbU B JIOTHUECKOMN
nocyeoBareabHOCTH. KOHCHEKT akkymynupyeT B ce0Oe NpeblIyllide BHJbI 3alUCH, I103BOJISET
BCECTOPOHHE OXBAaTUTh COJEpKAHUE KHUTHU, CTaTbu. [[03TOMy yMeHHMe COCTaBIATH IJIaH, TE3UCHI,
JIeNaTh BBIMCKU U APYTHUE 3aIIMCH OIPEIEIAET U TEXHOJIOTHUIO COCTABICHUS KOHCIIEKTA.

Memooduueckue pexomenoayuu no cCOCMABIEHUIO KOHCNEKma.:

1. BHUMaTENbHO MPOYUTANTE TEKCT. Y TOUHUTE B CIIPABOYHOM JINTEPATypE HETIOHSATHBIE CIIOBA.
ITpu 3anucu He 3a0yIbTE BBIHECTH CIPABOYHBIE TaHHBIE HA MOJIS KOHCIIEKTa;

2. Brigenure ri1aBHOE, COCTaBbTE IJIaH;

3. Kpartko copmynupyiiTe OCHOBHBIE MOJ0XKEHUS TEKCTA, OTMETHTE ApTyMEHTALMIO aBTOPA;

4. 3aKOHCHIEKTUPYHTE MaTepuain, YeTKo cieays MyHKTaM IaHa. [lpu KoHCHeKTHpOBaHUU
CTapalTECh BBIPA3UTh MBICIb CBOMMH CIIOBAMHU. 3aIIUCHU CJIELYET BECTH YETKO, SICHO.

5. I'pamotHO 3anuchiBaiiTe quTaThl. L{IUTHpYS, yYuTHIBaliTE TAKOHUYHOCTH, 3HAUUMOCTh MBICITH.

B TekcTe KOHCIEKTa JKENAaTelIbHO IMPUBOAUTL HE TOJIBKO TE3UCHBIE IIOJIOKEHUSA, HO U HUX
nokazatenberBa. Ilpu odopmiieHUM KOHCIEKTa HEOOXOAMMO CTPEMHUTbCS K EMKOCTH KaXKJI0To
npeuIokeHusl. MBICIM aBTOpa KHUTH CJIEeIyeT U3JIaraTth KpaTko, 3a00TACh O CTUJIE U BBIPa3UTEIbHOCTH
HanmucaHHOro. YWCIO JOMOJIHUTENBHBIX 3JEMEHTOB KOHCHEKTa JIOJDKHO OBITh  JIOTHYECKH
O00OCHOBAaHHBIM, 3allUCH JIOJDKHBI ~ paclpeiesiThCsl B  ONPEACTICHHON IOCiIeI0BaTeIbHOCTH,
OTBEUAIOUIEeH JOrM4ecKOl CTPYKType Mpou3BeAeHUd. J[ias yTodHeHHs] W JOMOJIHEHHs] HeOoOXOIUMO
OCTAaBJIATH IOJIA.

OBnaneHrne HaBbIKAMHM KOHCIEKTHPOBAaHUA TpeOyeT OT CTYJEHTa LeIeyCTPEMIIEHHOCTH,
MOBCETHEBHOI caMOCTOATEIbHON pabOTHI.

4.2. Memoouueckue pekomeHoayuu no no020MmMoeKe K RpaKmuyecKum u 1a00pamopHbimM 3aHAMUIM

Jl1st Toro 4TOOBI MpaKTUYECKUE U J1a0OpaTOPHBIE 3aHATUS TPUHOCHIIA MAKCUMAJIbHYIO TIOJIB3Y,
HE00XO0AMMO TIOMHHTB, YTO YIPAaXHEHUE U PEIIeHUE 3374 MPOBOJATCS 110 BEIMUTAHHOMY Ha JICKIUSIX
MaTepuagy U CBsS3aHbl, KaK MPaBUJIO, C JETAJbHBIM pa300pOM OTAENbHBIX BOIMPOCOB JIEKIIMOHHOTO
Kypca. CineayeT NoJ4epKHYTh, UTO TOJIBKO I1OCJIE YCBOEHUS JIEKIIMOHHOTO MaTepuaia ¢ ONpeAeIeHHOU
TOUYKU 3peHHs (a2 UMEHHO C TOM, C KOTOPOM OH M3Jaraercs Ha JIEKIMAX) OH OyAeT 3aKperuisThes Ha
MPAKTUYECKHUX 3aHATUAX KaK B pe3yJbTare 0O0CYXKICHHS U aHAJIM3a JIEKIUOHHOTO MaTepHaia, Tak U ¢
MIOMOIIBIO PEIIEHUs MPOOJEMHBIX CUTyaluH, 3a1ad. [Ipyu 3TuX ycloBUsX CTyIEHT HE TOJIBKO XOPOIIO
YCBOUT MaTepuaj, HO U HAYYUTCS IIPUMEHSTHh €r0 Ha MPAKTHKE, a TAK)KE MOJIYYUT JOMOIHUTEIbHBIN
CTUMYJI (M 3TO OYECHb BAXKHO) /ISl aKTUBHOW MPOPAOOTKH JICKIIUH.

[Tpy caMOCTOSATENIEHOM PELICHUHU 33]ja4 HY)KHO OOOCHOBBIBATh KaXK/BIH ATAIl PELICHUs, HCXOSI
U3 TEOPETUYECKUX MOJ0XKEHUH Kypca. Eciin cTyleHT BUAMT HECKONIBKO IyTEH pelIeHus MpodsieMbl
(3amaun), TO HY>)KHO CpPaBHHUTb UX U BBIOpATh caMblil parioHanbHbIN. [lo1e3H0 10 HavYana BEIYMCICHUN
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COCTAaBHUTb KPAaTKUH IUIaH pelieHus npooseMsl (3agaun). Pemenne npoOieMHbIX 33124 WK IPUMEPOB
clieAyeT wu3jiaraTb IOAPOOHO, BBIUMCIEHHUS pacHojaraTb B  CTPOrOM IOpPSIKE, OTHeIss
BCIIOMOTATENIbHbIE BBIYMCICHHUSI OT OCHOBHBIX. Perienus: mpu HEOOXOJMMOCTH HYXHO COIPOBOXKIATH
KOMMEHTapHsAMH, CXEMaMH, YEPTEIKaMU U PUCYHKAMHU.

Crnenyer TOMHHUTH, 4YTO peEIIEHHE KaKAOH Yy4eOHOW 3agaydl JIOJHDKHO JIOBOJHUTHCA J0
OKOHYATEJIbHOT'O JIOTHYECKOTO OTBETa, KOTOPOro TPeOyeT YCIOBUE, M MO BO3MOXKHOCTHU C BBIBOJIOM.
[Tonmy4eHHBI OTBET CIEAYET MPOBEPUTH CIIOCOOAMM, BBITECKAIOMIMMHU M3 CYIIECTBA JAHHOW 3aJayH.
[Tone3no Takxke (€ciM BO3MOXKHO) pellaTh HECKOJBKMMM CHOCOOAMH M CPAaBHUThH IIOJIYYEHHBIE
pe3yabTathl. Pemenne 3ama4 TaHHOTO TUIA HY)KHO MPOAOIDKATH 10 IPUOOPETEHUs! TBEPIbIX HABBIKOB
B UX pEIICHHUN.

4.3. Memoouueckue pekomenoayuu no cCamonposepke sSHauu

[Tocne n3yueHus onpeaesIeHHOM TEMBI 0 3aIKMCSIM B KOHCIIEKTE U YICOHUKY, a TAK)KE PEIICHUS
JOCTAaTOYHOTO KOJUYECTBA COOTBETCTBYIONIMX 33Jau HA MPAKTUYCCKUX 3aHATHIX U CAaMOCTOSTEIBHO
CTYICHTY PEKOMEHYeTCs, TIPOBECTH CAMOIIPOBEPKY YCBOCHHBIX 3HAHH, OTBETUB Ha KOHTPOJILHBIC
BOTIPOCHI 10 U3YYCHHOW TEME.

B cirydae HE0OX0IMMOCTH HY)KHO €I1Ie pa3 BHUMATEIbHO pa3o0paThbcs B MaTepHale.

WMHorna HEeIoCTaTOYHOCTh YCBOGHHUS TOTO WM HMHOTO BOIPOCA BBICHSACTCS TOJBKO IPH
W3YYCHHH JallbHEHIero Marepuana. B 3ToM ciydae Hajgo BEpPHYThCA Ha3alq W MOBTOPUTH ILIOXO
YCBOCHHBIN MaTepual. BaHbIil KpUTEPHIl YCBOCHHS TEOPETHUECKOTO MaTepHajia - YMEHUE PellaTh
3a/laudl WM TPOUTH TECTHPOBAHHUE IO MPOHACHHOMY Marepuany. OgHAKO CleAyeT MOMHHUTH, YTO
MPAaBUJIBHOE PEIICHHUE 331a9l MOXKET MOJYYUThCS B PE3yJIbTaTe MPUMEHEHUSI MEXaHUYCCKH 3ay4CHHBIX
dhopmyn 6€3 TOHUMaHUS CYIIIHOCTH TEOPETUUECKHUX MOJIOKEHUH.

Bonpocs 115 codecenoBanusi
CucTeMHBIN MOIX0/T
MeTanoucKoBbI€ CUCTEMBI
[TouckoBbl€ MaIIMHBI U TIOYTOBBIE CEPBUCHI
Ornpenenenrie UHPOPMAIIMOHHBIX TEXHOJIOTHI
Knaccudukanus nHbOpMAITMOHHBIX TEXHOJIOTHA
[Ipuknagabie MporpaMMbl
OCHOBHBIE TOIOJIOTUN BBIYUCIUTENbHBIX CETEN
[TpuHIUIIBI KOMaHIHOW PabOTHI
Meron uenenonaranust «SMART»
. DTanbl KOMaHA000pa30BaHUs
. Kaxoii cucremoii siBisiercst [Tposnor
. Urto sBnsieTcs pe3ynbTaToM padotsl [Iposora
. TEeKCTOBBIN PEaKTOp — OTO
. TaGnuuHBIN peakTop - 3TO
. HazoBuTe Tpu pempakTopa uist CO3AaHUS Mpe3eHTAUN
. [lpyHLIMIIBI KOMaHTHOW PaOOTHI
. TUIosorus KOMaHAHBIX POJIEN
. Komanna - 3to
. OCHOBHbIE TPU3HAKH KOMaH/IbI
. Onpenenenne «KOMMYHUKALUS)
. Ilepeuncnure cpenctBa 00padboTKu HHGOPMAIIH
. Uto o3HavaeT KoMaHAHBIN KOYYHHT
. [IpeocTaBisrOIINi CBOM PECYPCHI MTOJIB30BATENSAM CETH KOMITBIOTEDP — 3TO
. OCHOBHBIM Ha3HAYE€HHUEM KOMIIBIOTEPHOMN CETH SIBISETCS
. K OCHOBHBIM KOMITOHEHTaM KOMITbIOTEPHBIX CETEH MOKHO OTHECTU
. Ilepenady Bcex TaHHBIX B KOMITBIOTEPHBIX CETIX PEATU3YIOT C IOMOIIBIO
. MapupyTtusarop — yCTpONUCTBO, COEUHSIOLIECE Pa3InYHBbIC:
. CoenqnHeHNe HECKOJILKUX CETEH TAET:
. Cetb, rie HET CHEMAIBHO BBIACIIIEMOr0 CEpBEpPa HA3bIBACTCS:

CoNoOARWNE

NN NNNNNNNNRPRP R R R R R R R R R
OCONOURWNRPRPOOOMNOUDMWNEREO
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30. DnekTpoHHAas MOYTa - 3TO

31. Kto Takoii mpoBaiiaep

32. Jlns gero HeoOX0 UM poyTep

33. Uudorpaduka

34. Yro takoe E-science

35. Uem oTiiruaeTcsi KOMIBIOTEP OT CYMEPKOMITBIOTEPA

36. Kaxoe 1O MbI OTHOCHM K IPUKJIAJHBIM ITPOTPaMMaM

37. YTo Takoe OHTOJIOTHUs

38. IlepeuncnuTe OHTOIOTUICCKUE CHCTEMBI

39. Uem sKcriepTHBIE CUCTEMBI OTIUYAIOTCS OT 0a3bl JaHHBIX

40. Ha3oBUTE OTJINYUS TaHHBIX OT 3HAHUN

41. Kakue cucteMbl MOKHO OTHECTH K CaMOOOyUYaIOLTUMCS

42. HazoBuTE MPHU3HAKH, IO KOTOPHIM KJIACCH(PUIUPYIOTCS CaMOOOYUaIOIIMECcs: CHCTEMBI
43. Tlepeuricnute MOJAENHU MPEACTABICHUS 3HAHUN

44. ]JlaiiTe onpeneaeHre NCKYCCTBEHHbI HHTEIJIEKT

45. MynbTHareHTHbIE CUCTEMBI - 3TO

46. [laiiTe onpeneneHne HEHPOHHOH ceTH

47. AnanTUBHBIE CUCTEMEI - ATO

48. NnTemnexTyanbHas HHQOpMaIMOHHAs CUCTEMA - 3TO

49. Yo Takoe HEYETKOE MHOKECTBO

50. IP-agpecanus

51. OcHOBHOI1 Lie/bIO YIpPaBIECHUS U3MEHEHUSMH B OPIaHU3aLUH SIBJISETCS
52. Metox uenenonaranust «<SMART»

53. OCHOBHBIM OTJIMYHEM KOMaH/bl OT OOBIYHOM paboueil rpynmsl sBIseTCS
54. OcHoBHBIE (DYHKLMY TUTAHUPOBAHMSI HAa IPEAIPUSTUHN CIIETYIOIINE

55. [1o BpemeHHU AeHCTBUS HOPMbI 1 HOPMATUBBI MOJIPA3JIENAIOTCS Ha

56. HopmaTtuBHO-peCcypCHBIN METO IJIAHUPOBAHUSI OCHOBBIBAETCS HA

57. Onpenenenue nousatus «VMHpopmManoHHas TEXHOIOTHI»

TecToBBIC 3a1aHUA

1.Cnocobul nepedayu ungopmayuu 6 cemsx:

1. naTepHeT, SJeKTpOHHAs MOYTa, TOMCKOBBIE TIPOTPaMMBbI

2. TlouroBas nmporpamma

3. BHecucreMHBbIE TPOTPaMMBI

2.Kax knaccugpuyupyromes cemu ¢ UT?

1. 'moGanbHas1, BceMUpHasi, CrieluanbHast

2. BeiienenHas, aBTOMaTHYECKast, TUIIEPYCTONYMBAs

3. JlokanpHasi, riao0aibHas, perioHaIbHas

3.Tun ynpasneHueckou KOMaHObl ONpeoesiemcs:

a) 0COOEHHOCTSIMU JTHJIEPA;

0) KyJlIbTYpOH TPYIIIIbI;

B) TUIIOM OpPraHU3aLMOHHOMN CTPYKTYPBHI.

4.06vexm ynpaegnienuss — 3mo:

a) ympasisieMO€ 3BE€HO CUCTEMBI YIPaBJICHUs, BO3EHCTBYIOIEE HA IPYTUE 3BEHBS, JJIIEMEHTbI
CUCTEMBI;

0) ynpaBIisitoIee 3BeHO CUCTEMBI YIIPaBIEHUS, BO3ACUCTBYIOIIEE HA IPYTUE 3BEHbS, SJICMEHTHI
CUCTEMBI.

S.1Ipoenosuposanue - omo?

1.IIpenckazanne MOCIEACTBUNA HEKOTOPHIX COOBITUN WIIH SIBJICHH Ha OCHOBAHMH MMEIOIIMXCS
JTAHHBIX

2. AHaNM3 OTKJIOHEHUS HEKOTOPBIX COOBITUI WIIH SBICHHI

3. ®opMHPOBAHUE 0KUAAEMBIX U3MEHEHHUH TaHHBIX

4. IIpouecc cooTHECEHHsI 0OBbEKTA C HEKOTOPBIM M3BECTHBIM KJIACCOM 0OBEKTOB

6.Kax naszvieaemcsi opueHmupo8anublil epag, y3ivl KOMOpPo2o COOMEEMCmeyiom o0veKmam
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npeomemHou obaacmu, a 0yeu yKazvl8arom Ha 63AUMOCEA3U, OMHOULEHUs U CBOUCMEA 00bEKMO8

1. 1-UJIA nepeBo

2. ®peiiMoBas cUCTEMA

3. CemaHTH4YECKas CETh

7.3apasicenuro KoMnbIomepHbiMU GUPYCaAMU MO2YI NOOBEPSHYMbCAL:

1.rpaduyeckue daitbr

2. IPOrpaMMBbI U TJOKYMEHTBI

3. 3ByKOBBIC (pailiibl

4. Buneodaiinsl

8.06nacmu, pacnonodcennvie 8 8epxHeM U HUICHEM NOJe KANCOOU CMpanuybl OOKYMeHmd,
KOmopule 00bIYHO CO0epIHcam nO8MOPAIUVIOC UHDOPMAYUIo:

1. cHOCKa

2. KOJIOHTUTYJ

3. anturpad

4. pparment

9.Habop napamempos ¢hopmamuposanus, KOmMopwvlli NpUMEHsemcs K meKcmy, mabnuyam u
cnuckam, ymoovl ObICMPO UBMEHUMb UX GHEWHUL U0, OOHUM Oeticmeuem NPUMEHUS Cpa3y 6CIo 2pYnny
ampubymos hopmamuposanus — 3mo:

l.ctunp

2. popmar

3. mabnox

4. cepBuc

10.06vexm, nozsonsarowuii cozoasame popmynvt 6 dokymenme MS Word, nazvieaemcs:

1. Microsoft Excel

2. Microsoft Equation

3.Microsoft Graph

4 Microsoft Access

11.Ilpoecpamma, He A61710WAAC AHMUBUPYCHOU:

1. AVP

2. Defrag

3. Norton Antivirus

4. Dr Web

12.bnazodaps komanoam KOMNAHus CMmaHosumcs bonee ...

a) TMOKOI B IPUHSTUY PELICHUI

b) mucuMmIMHUPOBAHHOM MPU MCTIOTHEHUH PEIICHHMA

C) aKTHBHOW MpH pa3paboTKe peleHui

d) MHUIMATHBHOW NPU BHIOOPE BAPUAHTOB PEIICHUI

13.Kaoposwiii pezeps — smo.

a) CIEeIHAIMCTHI, OKa3bIBAIONINE KOHCYIIbTAIIMOHHBIE YCIIYTH TI0 BOIIpOcaM paboThI ¢ KaJpaMu;

6) rpynna paOOTHHUKOB: MOTEHIMAIBHO CIHOCOOHBIX K ONpEesIeHHON NpodecCHOHANIbHOM
TEeSITeTPHOCTH; OTBEYAIOIINX TPEOOBAHMIM, TPEABIBIISIEMBIM JOKHOCTBIO; TIOJBEPTTIUXCS OTOOPY U
MPOIIEANINX CUCTEMATHUECKYIO IEJIEBYIO KBATU(DUKAITMOHHYIO MTOJATOTOBKY;

B) PYKOBOJUTEIN M CIIEIHAIIMCTHI, BIaICIOIINE COBPEMEHHBIMU ()OPMAMHU M METOJJaMH PaOOTHI.

14.HTML sensemca:

1. cpeactBom nmpocmoTpa Web-cTpanuir

2. TPAHCISTOPOM SI3BIKA MMPOTPAMMHUPOBAHHS

3. cepsepom MuTEpHET

4. cpenctBoM coznanus Web-cTpaHuig

15.Cxopocms nepedauu ungpopmayuu no mMacucmpaibHOU ONMOBONIOKOHHOU JUHUU OObIYHO
cocmasnsiem ne MeHvue, Yem ...

1. 28,8 6ut/c

2. 56,6 Kour/c

3. 100 Kburt/c

4. 1 Mbur/c
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16./lannviii cnoco6o8 nookaouenus Kk Mnmephem obecneuugaem HauboIvbuiue 803MONCHOCMU
0J151 00CMYNa K UHDOPMAYUOHHBIM PECYPCAM:

1. OCTOSTHHOE COEIMHEHUE TI0 OMITOBOJIOKOHHOMY KaHAITY

2. ynajaeHHbIH AOCTYI IO KOMMYTHPYEMOMY Telle(hOHHOMY KaHaIly

3. IOCTOSTHHOE COETMHEHUE T10 BBIICTICHHOMY TeIe(OHHOMY KaHATy

4. TepMHHAIILHOE COEIMHEHNE IO KOMMYTUPYEMOMY Tele(OHHOMY KaHATTy

17.1lpoenoszuposanue - smo?

1.Ilpenckazanue mocieacTBUIl HEKOTOPHIX COOBITUI WU SBJIIEHUN Ha OCHOBAaHUHM MMEIOLIUXCS
TAHHBIX

2. AHanu3 OTKJIIOHEHHSI HEKOTOPBIX COOBITUI WM SBJICHUMN

3. ®opMHUpOBaHUE OKUTAEMBIX U3MEHECHUI JaHHBIX

4. TIpouecc cooTHECEHHsI 0O0BbEKTa C HEKOTOPBHIM U3BECTHBIM KJIACCOM OOBEKTOB

18.Kak naszviearomcs 3HaHusi 0 cMuicie U 3HA4eHUU ONUCbI8AeMbIX A61EeHULL U

00beKmos...

1. cemanTHUEeCKHE 3HAHUS

2. mparMaTU4ecKue 3HaHHs

3. mpeAMETHBIC 3HAHUS

19.9mo makoe cucmema 3nanuii?

1. COBOKYIMHOCTD JTAHHBIX

2.CTpykTypupyemasi CUCTeMa JaHHBIX

3. COBOKYITHOCTh CBSI3aHHBIX OOBEKTOB

4.MHOX€eCTBO CBSI3aHHBIX JJAaHHBIX

20.Haubonvuiyro s¢hghexmuenocms 6 COBpEMEHHbIX YC0BUAX Npediazaem no0X00 K NOHUMAHUIO
cymu auoepcmaea:

a) C TIO3UIUH JINYHBIX KAa4eCTB;

0) MOBEICHYECKHIA;

B) CUTYal[MOHHBII;

T') aJIalITUBHBIMA.

21. Kak nazviearomcs npoepammol 011 IBM, obraoarowue komnemenmnocmoio,

CUMBOILHBIMU PACCYHCOCHUSAMU, 2T1YOUHOU U CAMOCOZHAHUEM ...

1.Pemarenu 3a1auy

2. DKCHIEPTHBIE CUCTEMBI

3.Cuctemsbl yrpaBieHus: 6a3aMu JTaHHBIX

22.Cocmag b6a3vl 3Hanuui?

1. OObeKTHI U MpaBuiIa

2. [IpaBuna u aTpuOyTHI

3. ®@akThl U IpaBUiIa

4. O0beKTHI, IpaBUiIa U aTPHUOYTHI

4.4. Memoouueckue pexomeHOayuUU NO HANUCAHUIO HAYYHBIX MEKCMO8 (00KNA008, OOKIAO0808,
acce, HAYUHBIX cmamel U m.o.)

[lepen TeM, Kak NPUCTYMHUTh K HAIMCAaHWIO HAYYHOTO TEKCTa, BAXXHO pa3o0paTbecs, KakoBa
WCTUHHAs 1IeJIb Ballero Hay4HOIr'o TEKCTa - 3TO MOMOXKET BaM Pa3yMHO PACIpPENETUTh CBOU CUJIbI U
BpeMs.

Bo-nepBbix, cHauana Hy>KHO ONPEEIUTHCS C Uee HayYHOTO TEKCTa, a JJIs 3TOr0 He0OX0AUMO
HAYYHUTHCS JTMOO OTHOCUTHCS K Pa3HbIM SBJICHUSAM U (paKTaM HECKOJIBKO KPUTUYECKH (CBOS UIEs — KaKk
MHas TOYKa 3PEHHUA), JUOO HAYUYUTHCA YBIEKATbCA KAaKHUMH-TO HM3BECTHBIMU HJAESIMU, KOTOpPHIE
HYXIaI0TCsl B 10paboTKe (Mes — KaK ONTUMHCTHYECKas MO3UIMS M HAlpaBJIEHHOCTh Ha JajibHeIIee
COBEpIIIEHCTBOBAHHUE YK€ U3BECTHOT0). BO-BTOPBIX, HAYYUTHCS OPraHU30BBIBATH CBOE BPEMSI, BE/lb, KaK
U3BECTHO, CBOOOIHOE (OT BCSKUX TIYHOCTEH) BpeMsl — Ba)KHEHIIIEe YCIOBUE HACTOSIETO TBOPUECTBA,
JUIsL HETO HAKOHEI[-TO MOSIBIsETCs BpeMs. MIHOrna MMEHHO Ha OpraHU3aliio TaKOrO0 BPEMEHU YXOJHT
HeMaJas 4acTb CUJI U TaJaHTOB.

[Tucath cnenyer sICHO U MOHSATHO, CTapasiCh OCHOBHBIE MOJIOKEHUSI (POPMYIHPOBATH YETKO U
HE/IBYCMBICIIEHHO (4TOOBI M CAMOMY HOHSITHO OBLIO), @ TAKXKE CTPEMSICh CTPYKTYPHUPOBATh CBOM TEKCT.
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Kaxnplii pa3 Hamo MpencTaBisATh, 4YTO Ball TEKCT OyAEeT KTO-TO YUTaTh U €My 3aXOUeTCs
COPUEHTHPOBATHCS B HEM, OBICTPO HAXOJUTh OTBETHI HA MHTEPECYIOLIUE BOIPOCHI (320JHO MPECTaBbTE
cebs Ha MecTe Takoro uenoBeka). [IoHSITHO, 4TO paboTa, HANMMCAHHAS «CIUIOIIHBIM TEKCTOM» (0e3
3arojIOBKOB, 0€3 BBIJICICHUs] KPYMHBIM HpudTOoM Hanbojiee BaXKHBIM MECT U T, 1.), Y KyJIbTYpHOTO
YUTaTeNsl JIOJDKHA BBI3BIBATH OPE3TIMBOCTh M JaKe KAJIOCTh K aBTOPY (MCKIIOYEHHUS COCTAaBIISIOT
HEKOTOpBIE PEBHHE TEKCTHI, KOTJa U >KaHp ObUI MHOM M K TEKCTaM OTHOCHJIMCh MHAue, Ja U CaMUX
TEKCTOB OBLJIO TOpa3o MEHBIIE — HE TO, 4YTO B D3M0XY «HH(POPMAIMOHHOTO B3PHIBA» H
COOTBETCTBYIOIIETO «MHPOPMAIIIOHHOTO MYCOPay).

O0beM TekcTa U pa3IuyHbie 0POPMUTEIBCKUE TPEOOBAHUS BO MHOTOM 3aBUCAT OT MPUHATHIX B
KOHKPETHOM y4eOHOM 3aBe/IeHUU MOPSIKOB.

Jloknmax - 3TO CaMOCTOSITENbHOE MCCIEIOBAHUE CTYACHTOM OIPEICIIEHHONW TMpPOOIEeMBI,
KOMILJIEKCa B3aMMOCBSI3aHHBIX BOIIPOCOB.

Jloknan He JODKHA COCTaBIATHCA M3 (PparMeHTOB craTeit, MoHorpaduii, mocoduil. Kpome
MIPOCTOrO U3JI0KEHUS (DAKTOB U IIUTAT, B JOKJIAJ € JOJKHO MPOSBISATHCS aBTOPCKOE BUIEHUE TPOOIIEMbI
U €€ PELICHHUS.

PaccMoTpuM OCHOBHBIE ATaNbl HOJTOTOBKU CTYACHTOM.

BrimonHenue okiaga HAYMHACTCS C BBIOOPA TEMBI.

3areM CTyAEHT TMPUXOAUT HA TMEPBYI0 KOHCYIbTAIMI0O K PYKOBOAUTENIO, KOTOpas
IpeyCMaTPUBACT:

- 00cyk1eHue 1eNu U 3a7a4 paboThl, OCHOBHBIX MOMEHTOB U30paHHOU TEMBIL;

- KOHCYJIBTUPOBAHHE 10 BOIPOCaM OA00pa JINTepaTyphl;

- COCTaBIIEHUE MPEIBAPUTEIHHOTO IJIaHA.

Criemyronium 3Tarom siBisieTcst pabota ¢ nureparypoil. Heooxoaumas nurepaTtypa moaoupaercs
CTYJEHTOM CaMOCTOSITENILHO.

[Tocne mombopa nmuTepaTyphl 1eIeco00pa3Ho cAeNIaTh padounii BapuaHT Ij1aHa paboTel. B Hem
HYKHO BBIJIEIUTH OCHOBHBIE BOIIPOCKHI TEMBI U Taparpadbl, paCKphIBAIOIINE UX COACPKAHHUE.

COCTaBJICHHBII CIHCOK JIUTEPATypbl M TPEIBAPUTEIHHBI BapUaHT IUTAHA YTOYHSIOTCS,
COTJIACYIOTCS Ha OYepeAHON KOHCYIbTAIIMH C PYKOBOJAUTEIIEM.

3areM HaYMHAETCS CIEAYIOIINN ATal padOoThl - U3ydEHHE JUTEePaTyphl. TOJIHKO BHUMATEIHHO
YHUTasi 1 KOHCTIEKTHPYsI JIUTEPATYPY, MOKHO pa300paThCsi B OCHOBHBIX BOIIPOCAX TEMBI M TIOJITOTOBUTHCS
K CaMOCTOSTEIbHOMY  (aBTOPCKOMY) W3JIOKEHHIO  COAEp)KaHUS  Jokiama. KoHcnekTupys
MEPBOMCTOYHUKHU, HEOOXOAUMO OTPa3UTh OCHOBHYIO HJICI0 aBTOpA U €ro MO3UIHUIO 110 UCCIEAYEMOMY
BOIIPOCY, BBIIBUTH MPOOJIEMBI 1 HAMETHTD 33J1a4H JUIS TaTbHEHIIIero U3YIeHUS JaHHBIX MTPOOIIeM.

CucremaTuzaiiis M aHAU3 MU3y4YEHHOW JIUTEPATyphl MO MpoOeMe HCCIEAOBAHUS TMO3BOJSIOT
CTYJICHTY HamucaTh paboTy.

PaGounii BapuaHT TeKCTa JAOKIIaa MPEIOCTABISIETCS PYKOBOJUTENIO Ha TpoBepKy. Ha ocHoBe
pabouero BapuaHTa TEKCTa PYKOBOJIUTENh BMECTE CO CTYACHTOM 00CYKIaeT BO3MOXKHOCTH TOPAOOTKH
Tekcra, ero odopmienue. [locme mopaboTku mokman craaercs Ha KadeApy AN €ro OICHUBAHUS
PYKOBOJIUTEIIEM.

Tpebosanus k Hanucauuio 00KIA0A

Hamucanne 1 noknana siBisieTcs o0s3aTeNIbHBIM yeIoBUeEM BoiTostHeHHS T1aHa CPC mo mro0oit
JTUCIUILTHHE TPOGECCHOHATHHOTO ITUKIIA.

Tema mokimaga MOKeT OBITh BEIOpaHa CTYIEHTOM M3 MPEIUIOKEHHBIX B paboUei mporpaMme Win
(boHIE OIIEHOYHBIX CPENICTB JUCIHILINHBI, JHOO0 ONpe/ieleHa CaMOCTOSTEIbHO, UCXOs U3 HHTEPECOB
CTyIeHTa (B paMKaxX H3y4aeMoll NHCUUIUIMHBI). BbIOpaHHYI0 TeMy HEOOXOAMMO COIJIacOBaThCS C
MpernoaBaTeieM.

Jlokitan nomkeH ObITh HAMKMCaH HAyYHBIM SI3BIKOM.

O06wem nokIaza J0mKeH cocTaBisaTh 20-25 crp.

Cmpykmypa ooknaoa:

e Brezaenue (He Oonee 3-4 crpanun). Bo BBeneHnn He0OX0IMMO 00OCHOBAThH BHIOOP TEMBI, €€
aKTyaJlbHOCTb, OUYEPTUTh 00JacTh UCCIENOBaHMs, OOBEKT HCCIEIOBaHMS, OCHOBHBIE LIEJIU M 3aJa4u
UCCIICIOBAHMS.

e (OCHOBHasg 4acTb COCTOUT M3 2-3 pasaeinoB. B HUX packpbIBaeTcsi CyThb MCCIEAYEMOM
MpoOJIeMbI, TMPOBOAUTCS 0030p MHPOBOW JUTEpaTypbl U HMCTOYHHKOB WHTEpHET MO TMpeaMeTry
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UCCIIEIOBAHMSI, B KOTOPOM JIaeTCS XapaKTePUCTHKA CTETIEHN pa3paboTaHHOCTH MPOOIeMBbI U aBTOPCKast
aHaJIMTUYeCKasl OlEHKa OCHOBHBIX TEOPETHUYECKUX MOAXO/A0B K ee pelieHuto. V3noxkenue marepuana
HE JIOJDKHO OTPAHMYMBATHCS JIMIIb OMUCATEIBHBIM MOJX0J0M K PacKphITHIO BHIOpaHHOM TeMbl. OHO
TaKke JOJDKHO cojepaTb COOCTBEHHOE BHUJACHHME paccMaTpuBaeMoOW MpoOOJIeMbl M M3JI0KEHUE
COOCTBEHHOI TOYKH 3PEHUS HA BO3MOXKHBIE ITYTH €€ PEeIICHHS.

e 3akmioueHue (1-2 crpanunpl). B 3akimioyeHHM KpaTko H31araloTCs JOCTUTHYTHIE MpU
M3YYEHHUH MPOOJIEMBI eI, IEPCIIEKTUBBI Pa3BUTHUS UCCIIEyEeMOT0 BOIIPOCa

e (CruCOK UCIOJIB30BaHHOM TUTEPaTyphl (HEe MeHble 10 HCTOYHUKOB), B ali)aBUTHOM MOPSKE,
o(opMIICHHBI B COOTBETCTBUU C MPHUHATHIMU NpaBHJIAaMH. B CHOMCOK HCIIOIB30BAaHHOHN JHMTEPATypHI
pEKOMEHIyeTCsl BKIIOYaTh pabOThl OTEUECTBEHHBIX U 3apyOeHBIX aBTOPOB, B TOM 4YHCIIE CTaThH,
OInyOJIMKOBaHHBIE B HAYYHBIX JKypHaJlaX B T€YCHHE IMOCIEIHUX 3-X JIET U CCHUIKM Ha PECypChl CETH
Hutepner.

e [lpunoxenue (Ipu HEOOXOAUMOCTH).

Tpebosanus k ogpopmaeruio:

TEKCT C OJHOM CTOPOHBI JIUCTA;

mpudT Times New Roman,;

Kerup mpudra 14;

MEXCTpOUHOE paccTosinue 1,5;

MoJIsi: CBepXy 2,5 cM, CHU3Y — 2,5 cM, ciieBa - 3 ¢M, cipasa 1,5 cwm;
JOKJIaJ] TOJKEH OBITh MPEACTaBIEH B COPOLTIOPOBAHHOM BUJIE.

Tlopsaook 3awumul doxknada:

3aimuTa 10KIa/1a MPOBOAUTCS HA MPAKTUUYECKHUX 3aHATHUAX, IOCJIE OKOHYAaHUS PabOThI CTYJEHTa
Ha/I HUM W WCHPABJICHUS BCEX HEJIOYETOB, BHISBICHHBIX IPEIOaBaTelieM B X0/e KOHCyapTanuid. Ha
3alIUTy JOKJIaga OTBOAMTCA 5-7 MHUHYT BPEMEHH, B XOJ€ KOTOPOTO CTYAEHT JOJDKEH IoKa3aTb
CBOOOJHOE BIAJIEHHE MaTepHajoM IO 3asBICHHOW TeMme. llpm 3ammTe MOKIama NPHUBETCTBYETCS
UCIOJIb30BAHUE MYJIbTUMEIUA-TIPE3ECHTALINH.

Oyenka ooknaoa

Jlokmaz olileHUuBaeTCs MO CIEAYIOMIUM KPUTEPHSIM:

* coOmroeHne TpeboBaHU K €ro 0(pOpMIIEHUIO;

* HEOOXOJMMOCTh M JOCTAaTOYHOCTb Ul PACKPBITUS TEMbl NPUBEACHHOW B TEKCTE JOKIaja
nH(popMaLuu;

* YMEHHUE CTy/IeHTa CBOOO/IHO U3J1araTh OCHOBHBIE HJI€U, OTPAXKEHHBIE B JOKJIAJIE;

* CIIOCOOHOCTH CTY/ICHTA MOHATH CYTh 3a/1aBa€MbIX IIPENo/IaBaTeieM i COKYPCHUKaMH BOTIPOCOB
U cOpMyJIMpPOBaTh TOUHBIE OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenka «omauuHo» BBICTABIAETCS CTYIEHTY, €CIM B JOKJIaJe CTYAEHT HCUEpIIbIBAIOLIE,
MOCJIEIOBATEIbHO, YETKO M JIOTHYECKH CTPOMHO H3JIaraeT MaTepuai; CBOOOJHO CIIPABIISETCS C
3aJjauaM¥, BOIIPOCAMHU U JPYTUMH BUIaMHU IPUMEHEHHUS 3HaHUH; MCIIOJIb3YeT JUIsl HallMCaHUs JTOKJIaAa
COBPEMEHHBIC HAyYHBIE MaTepHalbl; AaHAJM3UPYEeT TOJIYYCHHYIO WHQPOPMAIHIO;, MPOSBISET
CaMOCTOSITENIbHOCTh NP HAITUCAHUU JIOKJIa/a.

Oyenka «xopoutoy BBICTABIISETCS CTYIEHTY, €CITM Ka4eCTBO BBITIOJHEHHUS JOKJIA/Ia JOCTATOYHO
BbIcoKoe. CTyJeHT TBEpO 3HAeT MaTepHaj, IPaMOTHO U IO CYLIECTBY M3JIaraeT ero, He JOMycKas
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIIPOCHI IO TEME JOKIIa/Ia.

Oyenka «y0061emeopumenbHoy BbICTABISIETCS CTYJIEHTY, €CJIM MaTepuai JO0KJaaa U3J1araercs
YaCTUYHO, HO TPOOETBl HE HOCAT CYIIECTBEHHOTO XapakKTepa, CTYISHT IOMyCKaeT HETOYHOCTH H
OmMOKM TpHU 3alIUTe JOKJIAAa, NAeT HEeJOCTATOYHO IpaBHIbHBIE (HOPMYITUPOBKH, HAOIIOAAIOTCS
HapYILICHUs IOTUYECKON MOCIe0BATEIbHOCTH B U3JI0KEHUH MaTepHaa.

Oyenka «Hey0061emeopumenbHo» BHICTaBISETCS CTYICHTY, €CITU OH HE TOATOTOBUII TOKJIA]] HITU
JOTYCTUJI CylleCTBeHHbIE OMMOKH. CTyIeHT HEYBEPEHHO M3J1araeT MaTepual 10KjIa1a, He OTBeYaeT Ha
BOIIPOCHI MTPETIO1aBaTEIs.

Onucanue wKanbl OYeHusaHus

MaxkcumanbHO BO3MOXKHBIM 0ajul 32 Bech TEKYLIUH KOHTPOJb YCTaHABJIMBAETCS PaBHBIM 55.
Texyiiee KOHTPOJIBHOE MEPONPUSITHE CUUTACTCS CIAHHBIM, €CIIU CTYACHT HOJYYUI 32 HETO HE MEHee
60% OT yCTaHOBIEHHOTO JUIsI 3TOrO KOHTPOJIA MakCHUMajbHOro Oamna. PelWTHHroBbIi Oai,
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BBICTABJISIEMbI  CTYJEHTY 3a TEKyIlee KOHTPOJIbHOE MEpPONpUITHE, CIHAHHOE CTYACHTOM B
yCTaHOBJICHHBIE TPAUKOM KOHTPOJIbHBIX MEPOIPUITHI CPOKH, OMPEEIIAETCS CIeYIOIUM 00pa3oMm:

YpOBEHD BBINIOIHEHUSI KOHTPOJIBHOTO PeliTunroseiii 6ami (B % OT MakCHMaIbHOTO
3a/1aHus Oaya 3a KOHTPOJIbHOE 33aHNUE)

OTnuuHbIi 100

Xopommii 80

Y 10BJIETBOPUTEIBHBIHN 60

HeynosnerBopurenbHbIi 0

4.5. Memoouueckue pekomeHdauuu 110 6bINOJIHEHUIO UCCAE008AMENbCKUX npoekmoe

HccnenoBatenbckas MpoeKTHast paboTa — 3TO rpymnioBas paboTa, AJs BBIIOIHEHUS KOTOPOH
HEoO0X0/MM BBIOOp W TPHIOKEHHE HAyYHOW METOAMKH K IIOCTAaBJICHHOW 3ajade, MOJydYCHHE
COOCTBEHHOT'O0 TEOPETHUUECKOr0 MM SKCIHEPUMEHTAIBHOIO MaTepuaslia, Ha OCHOBAaHMU KOTOPOTO
HE00XO0AMMO MTPOBECTH aHAJIN3 U CHIENIATh BBIBOABI 00 MCCIIEyeMOM SIBJICHUU. BrInomHeHne npoexTa —
3TO BCerja KOJUIEKTHBHAs, TBOpYECKas NpakTUueckas padoTa, MpeAHa3HA4YeHHas I MOJy4YeHUs
OTIPEJICIEHHOTO TPOAYKTAa WM HAay4YHO-TEXHHYECKOro pe3yibrara. Takas pabora moapasymeBaeT
4YeTKOoe, OJHO3HAayHoe (POpMUPOBaHME IOCTABIEHHOW 3a/auyM, ONpEESICHHE CPOKOB BBIIOJHEHMS
HAaMEUEHHOT0, OTpe/ieJICHHE TPeOOBaHM K pa3padaTbiBAEMOMY OOBEKTY.

Beimonnenne 1 rpynmoBoro mpoekTa SBISETCS 00s3aTEIbHBIM  YCIOBHEM BBIIOJIHEHUS
CaMOCTOSITENIbHOW paboThl MO JIIOOOH TUCHMIIMHE NMPO(EeCcCHOHAIBHOTO NIHKIA. TemMa MpPOeKTHOTro
3aJJaHUs MOXKET ObITh BbIOpaHa CTYAEHTOM H3 NpPENJIOXKEeHHbIX B paboueil mporpamme minu (onzae
OLIEHOYHBIX CPE/ICTB TUCIHILIHHEL, JIN0O OTpeieTIeHa CaMOCTOSITEIbHO, UCXO/IS M3 MHTEPECOB CTYICHTA
(B paMKax H3ydyaeMOW JUCUMIUIMHBI). BbIOpaHHyl0 TeMy HEOOXOAMMO COIJIaCOBAaThCS €
MIPETIoIaBaTeIIeM.

Tpebosanus no 6binoaHenuIo U 0opmiIeHUIo npoekma

[Tpu BBIMONHEHUU MPOEKTa MPUBETCTBYETCs pabota B rpymme (2-3 uyenoseka). [IpoekT — 3T0
uccieioBaTeNnbCckas paboTa, B XOA€ KOTOPOH CTYIEHTHI JOJIKHBI MPOJEMOHCTPUPOBATh BIIAJCHUE
HaBBIKAMH HAYYHOT'O HCCIICIOBAHWS, YMEHHUS TPOBOIUTH aHaIu3, 0000maTs WHQPOpMaInio, JenaTh
BBIBO/IbI, IIpeIjIaraTh CBOM PeLeHHs TPOOIeMBbl, paccMaTpUBaeMOM B IIPOEKTE.

[lpr MOATOTOBKE MaTepHaliOB MPOEKTa CTYASHTHI JOJDKHBI MPOJEMOHCTPHPOBATH BIIAJCHUE
COBPEMEHHBIMU METO/IaMU KOMITbIOTEPHOM 00pabOTKH JJaHHBIX.

Kpumepuu oyenxu pabomul yuacmuuxa npoexkma.

Jis KaXJ10T0 U3 YYaCTHUKOB MPOEKTA OLIEHUBAIOTCS:

* mpohecCHOHANTLHBIE TEOPETHYECKUE 3HAHUS B COOTBETCTBYIOIICH 001aCTH;

* yMeHHe paboTaTb CO CHPAaBOYHOW W HAYYHOM JHMTEpAaTypod, OCYLIECTBIATh ITOUCK
HeoOxonuMmoit nadopmanuu B UnTepHeT;

* yMeHue paboTaTh C TEXHUYECKHMMHU CPEACTBAMU;

* YMEHHE TOJB30BATHCS COOTBETCTBYIOIIMMH BBHITIOTHIEMOMY MPOEKTY HH()OPMAIMOHHBIMU
TEXHOJIOTHSIMH;

* YMEHHE TOTOBUTh MaTepHalbl TPOEKTa I TPE3EHTAIMU: COCTABIATH M PEIaKTHPOBATH
TEKCTHI, POPMUPOBATH NMPE3CHTALIUIO MPOEKTA;

* yMeHHe paboTaTh B KOMaH/JIE;

* YMEHHUE MYOJIUYHO MPEJICTABIATH PE3yIbTaThl COOCTBEHHOH J1EATEIbHOCTH;

* KOMMYHUKa0€eJIbHOCTh, UHUIIMATUBHOCTh, TBOPYECKHUE CIIOCOOHOCTH.

Kpumepuu evicmasnenus oyenku y4acmuukam npoekma
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Komnerenmmm,
YHHUBEpCaIbHbIE
CBSI3aHHBIE C
KOMITETCHIIUH
HCII0JIb30BaHUEM
(koMMyHHUKa0EITh
COOTBETCTBYIOIIUX HOCTE
[Tpodeccrnonansubie BBINIOJIHSIEMOMY ’ OT4eTHOCTD
Onenka MHUIUATUBHOCTb,
KOMIIETEHIIUU MIPOEKTY
yMeHHe paboTarh
TEXHUYECKUX
B «KOMaHJIE»,
CPEICTB U
yIpaBICHUYECKHE
MH(POPMAIIMOHHBIX
" HaBBIKH | T.]I.)
TEXHOJIOTH

«O1mmuno» | PabGota BrimonHeHa Ha | Texuuueckue Crynent nposiui | [Ipoekt
BBICOKOM CpencTBa U | UHULUATHUBY, MpeiCTaBJICH
po(hecCuOHATILHOM WH(pOpPMAIIMOHHBIE | TBOPUYECKUU MOJIHOCTBIO U
YpOBHE. TEXHOJIOTUHU MOJIXO/I, B CPOK.
[IpencraBneHHbIN OCBOEHBI U | CIIOCOOHOCTh K
MaTepuan B OCHOBHOM | HCIIOJb30BaHbl JJISl | BBITOJTHEHHUIO
(GaKkTHYeCKH  BEpEH, | pealu3aluu CJIOYKHBIX
JIOITYCKaIOTCs MPOEKTA 3a/IaHUi, HABBIKU
HerpyOsble MTOJTHOCTBIO paboThI B
(dakTuyeckue KOJUIEKTHBE,

HeToyHOCTU. CTyIneHT OpraHU3aIMOHHBI
¢BOOOIHO OTBEYAET HA € CIIOCOOHOCTH.
BOITPOCHI, CBSI3aHHBIE C

IPOEKTOM.

«Xopomo» Pabota Beimonnena Ha | O6Hapyx)uBaroTcsi | CTyaeHT [Tpoekt
JIOCTaTOYHO BBICOKOM | HEKOTOPbIE JOCTATOYHO MIPEACTABIICH
poeCCHOHATHPHOM OIIMOKHU B | MOJHO, HO 0€3 | J0CTaTOYHO
ypoBHe. JlomymieHo 10 | uCIoJIb30BaHUU WHUIMATHBBl W | IOTHO W B
4-5 (aKkTHYECKUX | COOTBETCTBYIOIIMX | TBOPUYECKUX CPOK, HO ¢
OINOOK. CTyaeHT | TEXHUYECKUX Haxo0JI0K HEKOTOPBIMU
OTBEYAeT Ha BOMPOCHI, | CPEICTB U | BBIIOJIHUI HezopaboTKa
CBSI3aHHBIE ¢ | uH(GOPMAILIMOHHBIX | BO3JIO)KCHHBIE HA | MU.
MIPOEKTOM, HO | TEXHOJIOTUM HEro 3aJjayuu.

HEJOCTATOYHO TOJHO.

«Y1oBieTBO | YpOBEHb OO6nHapyxuBaer CryneHnt [IpoekT cnan

PUTEIBHOY HEJOCTATOYHO BBICOK. | HEJIOCTATOYHOE BBITTOJIHUII co
Homymeno o 8 | BIameHnue OOJBIITYI0  YacTh | 3HAYUTEIIbHBI
dakTUIeCKuX HaBbIKAMU paOOThI | BO3JIIOXKEHHON Ha | M
OmHMOOK. CTyaeHT | ¢ TEXHHUYECKUMH | HETO pabOTHI. OTI03/IaHUEM
MO>KET OTBETUTb JIMIIIb | CPEICTBAMHU u (Oonee
Ha  HEKOTOpble U3 | COOTBETCTBYIOUINM HEJIEN) U He
3a/IaHHBIX  BOIIPOCOB, | U MOJIHOCTBIO
CBSI3aHHBIX ¢ | nH(pOpPMAITMOHHBIM
IIPOEKTOM. Y TEXHOJIOTUSMU

«Heynosner | PaGota He BhimosiHeHa | HaBbikoB pabotel ¢ | CTyaeHT [Ipoekt  He

BOPUTEIHHOY» | MM BBHINOJHEHA HA | TEXHHYECKUMU MPaKTUYECKH HE | C/aH.
HU3KOM YpOBHE. | CpeACTBaMH  HET, | paboTal, HE
Homnymieno Oonee 8§ | HHPOPMALIMOHHBIE | BHIIOJIHUI ~ CBOM
bakTHyecKuX TEXHOJIOTUU HE | 3aJa4u WIH
ommnOok. OTBETHl HA | OCBOCHBI BBITIOJTHIUI JIHII
CBSI3aHHbIE c OTJENbHbIE HE
MPOEKTOM  BOMPOCHI CYILECTBEHHbIE
00HapyXUBAIOT MOpyYEHUs B
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WNubie
Komnereniium,
YHHUBEpCaIbHbIE
CBSI3aHHBIE C
KOMTIETCHITHH
HCIOJIb30BaHUEM
(koMMyHHUKa0EITh
COOTBETCTBYIOIIUX HOCTE
[Tpodeccrnonansubie BBINIOJIHSIEMOMY ’ OT4eTHOCTD
Onenka MHUIUATUBHOCTb,
KOMIIETEHIIUU MIPOEKTY
yMeHHe paboTarh
TEXHUYECKUX
B «KOMaHJIE»,
CPEICTB U
yIPaBICHYCCKHE
MH(POPMAIIMOHHBIX
" HaBBIKH | T.]I.)
TEXHOJIOTH
HETIOHUMAaHUE TPYIIIOBOM
npeaMeTa u MIPOEKTE.
OTCYTCTBHE
OpHUEHTAINH B
MaTepuase MpoeKTa.

Cmyoenmol 00dCHbI: 3AIUUTUTh TPOEKT B PEXKUME MNPE3CHTALMU, IPEAbIBUTH (ailiibl
BBIITOJTHEHHOTO MTPOEKTA, YMETh PAacCKa3aTh O TEXHOJIOTHSIX, UCIIOIb30BAHHBIX UMHU MPH BBHIOJIHEHHU
IPOEKTA, 1aTh OLICHKY pabOThI KayKI0T0 WICHA TPYIIIBI (ec/iu npoeKm epynnosotl).

MakcumanbHO BO3MOYKHBIM Oailil 3a BECh TEKYIIMH KOHTPOJIb yCTaHABIMBAETCS PaBHBIM 55.
Tekymiee KOHTPOIBHOE MEPOTIPUATHE CUUTACTCS CIAHHBIM, €CIIM CTYACHT IOJIYYMI 32 HETO HE MEHEe
60% OT yCTaHOBIIEHHOTO JUIsl 3TOr0 KOHTPOJIS MakcHUMajabHOro Oanna. PedTuHroBbii Oan,
BBICTABJSIEMBI  CTY/IEHTY 3a TEKyllee KOHTPOJBHOE MEpONPHUSITHE, CHAHHOE CTYJCHTOM B
yCTaHOBJICHHbIE I'Pa()uKOM KOHTPOJBHBIX MEPOIPUATHI CPOKHU, OIPEEAeTCS CIEAYIOUMM 00pa3oM:

YpoBeHb  BBHIMOJIHEHUS KOHTPOJIBHOTO | PeiftunroBenii Oamn (B % OT MakCHMalbHOTO
3aJaHUs Oasia 3a KOHTPOJILHOE 3aJJaHue)
OTan4HbIN 100
Xopommid 80
Y 10BIIETBOPUTENBHBIN 60
HeynosnerBopurenbHbIi 0

4.6. Memoouueckue pekomenoayuu no NOO2OMOBKe K IK3AMEHAM U 3a4emam

N3ydyenne wMHOrUX 001IENpO(EeCCHOHATBHBIX M CHENUANbHBIX JUCIHMIUIMH 3aBEpIIAETCS
sKk3aMeHOM. [ToaroToBKa K 3K3aMeHY ClIOCOOCTBYET 3aKpEIICHHIO, YTITyOIeHH 0 U 0000IIeHNIO 3HAHUH,
MOJIy4aeMbIX, B Ipoliecce oOydyeHHs, a TakXKe NMPUMEHEHHUI0 UX K PEIICHUI0 MPAKTUYECKUX 3a/ad.
l'oToBACH K D3K3aMEHY, CTYAEHT JMKBUAUPYET HMEIOLIUecs MpoOesibl B 3HAHUSAX, YIIIyOIserT,
CUCTEMAaTHU3HPYET U YNOpsIouMBaeT CBOM 3HaHUSA. Ha sk3amMeHe CTyleHT AEeMOHCTPUPYET TO, YTO OH
npuobpen B mpoiiecce 00yueHHs! 10 KOHKPETHOH yueOHOM TUCIMITIIMHE.

DK3aMeHaI[MOHHAs CECCHUsl - 3TO Cepus SK3aMEHOB, YCTAHOBJICHHBIX Y4EOHBIM IJIaHOM. Mexny
sKk3aMeHaMHu uHTepBan 3-4 nHsa. He cinemyer nymars, uto 3-4 OHS JOCTATOYHO Ui YCHELIHOM
MOJIrOTOBKH K 9K3aMEHaM.

B a1 3-4 nHA HYXXHO cHUCTEMaTU3MpOBaTh YK€ UMeroluecs 3HaHus. Ha koHCcynpTanmu nepes
9K3aMEHOM CTYIEHTOB MO3HAKOMAT C OCHOBHBIMHM TPEOOBAaHUSMM, OTBETAT HA BO3HUKIIME y HHUX
Bornpockl. [ToaToMy mocemnienre KOHCYabTalui 0053aTeNBHO.

TpeGoBaHMs K OpraHu3aluy MOATOTOBKH K 9K3aMEHaM Te e, YTO U MPH 3aHATUSAX B TEUCHHE
ceMecTpa, HO COONIOAAThCsS OHHU JIOJDKHBI OoJiee CTporo. Bo-mepBbIX, OueHb BaXKHO COOJIIOJCHHE
peKumMa JHs; COH HE MEHEE 8 4acOB B CYTKH, 3aHATHS 3aKaHUMBAIOTCS HE MO3HEE, YeM 3a 2-3 yaca 110
cHa. OnTUMaJIbHOE BpeMs 3aHATUN - YTPEHHHME U JIHEBHBIE 4achl. B mepepbiBax MexX1y 3aHATHIMU
PEKOMEHAYIOTCSI MPOTYJIKM Ha CBEXEM BO3JyXe, HEyTOMHUTENIbHBIE 3aHATHsI CHOPTOM. Bo-BTOpBIX,
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HaJIM4YMe XOPOIIUX COOCTBEHHBIX KOHCIEKTOB JICKIMH. Jaxke B TOM cirydae, ecinu ObLIa MpomynieHa
Kakas-Tu00 JIEKIHs, HE00X0IUMO BO BpEMs €€ BOCCTAaHOBHTH (TIepenucarh ee Ha kadenpe), 00aymarh,
CHSITh BO3HHKIIIME BOIIPOCHI JIJIsl TOTO, 9YTOOBI 3aIIOMUHAHUE MaTepuaia ObLII0 0CO3HAHHBIM. B-TpeThuX,
MIPH MTOATOTOBKE K 3K3aMEHAM Y CTYACHTA JIOJDKEH OBITh XOPOIINK YUeOHUK MIIM KOHCTICKT JINTEPaTyPBhI,
MPOYUTAHHON 10 YKa3aHHWIO TPENoJaBareisi B TEYCHHE CeMecTpa. 37ech MOXHO 3(PPEKTUBHO
WCIIOJIH30BATh JINCTHI ONMTOPHBIX CUTHAJIOB.

Brauane ciemyer mpocMOTpETh BECh MaTepUall IO CIABAEMOM IUCIUILTUHE, OTMETUTH JIIsl ce0s
TpyaHble Bompockl. OO0si3aTenTbHO B HUX pa3oOpathcs. B 3akimodeHue eme pa3 1enecooOpasHo
MMOBTOPUTH OCHOBHBIE TIOJIOKEHUSI, HCTIOB3YS IIPH 3TOM JIUCTHI OTIOPHBIX CUTHAJIOB.

Cucremaruveckasi IOArOTOBKA K 3aHATHSM B TEYCHUE CEMECTPA MO3BOJUT UCTIOIH30BATh BPEMSI
9K3aMEHAIIMOHHOM CeCCHH I CUCTEMaTH3alluy 3HAaHHH.

KouTpoJas camocTosiTe/IbHON padoThI CTY/ICHTOB

KonTponb camocTosTenbHON paboThl IPOBOJUTCS MPENOIaBaTeIeM B ayAUTOPUH.

[IpenycmoTpensl cieayoomue BUAbl KOHTPOJISA: coOeceloBaHUE, OLEHKA JIO0KJIaaa, OLIEHKa
MIPE3EHTALINH, OLIEHKA Y4acTHs B KPYTJIOM CTOJIE, OLIEHKA BBIIOJHEHUS IPOEKTA.

[TogpoOHbIe KpUTEpUU OLIEHUBAHHUS KOMIETECHIUI MpuBeaeHbl B DOH/IE OIIEHOYHBIX CPENICTB
JUISl IPOBEJICHUS TEKYILIEH U TPOMEKYTOUHOM aTTeCTaliH.

Cnucok JuTeparypsl 1Jis1 BoinojiHeHusi CPC

OcHoBHas1 IMTEpaTypa:
1. CoBpemeHHbIe HH(MOPMAIIMOHHBIE TEXHOJIOTUU DJICKTPOHHBIH pecypc : yuyeOHoe mocodue /
C.C. Muitbko / JI.A. Peneuko / M.A. KoponbkoBa / A.P. Bantotun / A.Il. AnekceeB ; pen. A.IL

AnekceeB. - Camapa : IIOBOMKCKHMI TOCyTapCTBEHHBIH YHUBEPCUTET TEJIEKOMMYHHUKAIMA U
nnpopmaruku, 2016. - 101 c. - Kaura maxomurcs B 6a3zoBoit Bepcuu IObC [PRbooks., sx3emmuspos
HEOrpaHUYEHHO

2. Annep, FO.I1. Cratuctuueckoe yrpasieHue nporeccaMu. «bosbiime nanapie» DIeKTPOHHBIN
pecypc : yue6Hoe nocobue / E.A. Uepnsix / FO.I1. Annep. - Ctatuctiudeckoe yrpapiieHHE TPOLECCaMu.
«bonpmue panubie»,2021-09-01. - MockBa : M3patensckuii JJom MUCuC, 2016. - 52 c. - Kaura
HaxoauTcss B OazoBoit Bepcun OBC IPRbooks. - [ISBN 978-5-87623-969-3, »sk3eMIuisipoB
HEOTpaHUYEHHO

JlonoJIHUTeIbHAS JIUTepaTypa:

1. CoBpeMeHHbIe MHPOPMAIIMOHHBIE TEXHOJIOTMH DNEKTPOHHBIN pecypc : COOpHUK TPYIOB IO
MaTepHuaiam 3-i MeXBY30BCKOW HaAyYHO-TEXHUYECKON KOH(EPEHLIMHU ¢ MEKIYHAPOIHBIM ydacTuem 29
centsiOps 2017 r./ B. Y. Bonosau [u ap.] ; pen. B. M. Aptiomenko. - Koponés : HayuHblil KOHCYIBTaHT,
MI'OTY, 2017. - 191 c. - Kuaura naxogurcs B npemuym-Bepcun DbC IPR BOOKS. - ISBN 978-5-
9500999-7-7, 3K3eMILIIPOB HEOTPAaHHUEHHO

2. CoBpeMeHHbIE MYIbTUMEIUIHbIE WH(POPMAIIMOHHBIE TEXHOJIOTUN DIEKTPOHHBIN pecypce :
yuebHoe nocooue / C.C. Mpitbko / JI.A. Penteuko / A.Il. Anekcees / A.P. Bantotun / U.A. KoponbkoBa.
- CoBpeMeHHbIE MyJIbTUMEANNHBIE HH(POpMaIIMOHHBIE TexHonornu,2021-05-25. - Mocksa : COJIOH-
IMTPECC, 2017. - 108 c. - Kuaura nHaxoautcst B 6a3zoBoii Bepcun IB6C IPRbooks. - ISBN 978-5-91359-
219-4, 5K3eMIUIIPOB HEOTPAaHHUEHHO

MeToanueckasi JJureparypa:

1. Meronnyeckue peKOMEHAAUNH Il CAMOCTOATENBHOM pabOThl CTYJJCHTOB 0 JUCLUIUINHE
«MHpOpMaIIMOHHBIE TEXHOJIOTHH B IPO()ECCHOHANBHON IS TEIBHOCTH

2. Meronuueckue yka3zaHHs K MpaKTUYECKUM paboTam ro aucuuiuimHe «MHdopmarmontsie
TEXHOJIOTUH B MPO(PECCHOHATIBHON AEeATEIEHOCTI

HNuTepHeT-pecypces:

1. http://el.ncfu.ru/ — cucrema ynpasienus ooyueanem ®I'AOY BO CKO®V. JlucraHnunoHHas
noJIep>KKa TUCUUTUTMHBL «H(OpMaIIMOHHBIE TEXHOIOTUU B TPO(ECCHOHANBHOM eI TeIbHOCTHY
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2. http://www.un.org - Caiit OOH MH(popMamoHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUU
3. http://www.intuit.ru — Uatepuer-YHauepcuteT KOMIBIOTEPHBIX TEXHOIOTHIA.
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