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3
BBE/JIEHHE

PazBuTne nHGOpPMAIIMOHHBIX TEXHOJIOTUNA MOPOXKIAET HOBBIE annapaTHbIC U
IpPOTrpaMMHBIE  APXUTEKTypbl  WH(MOOPMAITMOHHBIX  CHUCTEM. Y BEJIHYCHU
MPOU3BOJIUTEIIBHOCTH CEPBEPOB HE OrPAHMYMBAETCS POCTOM TAKTOBOM YacTOTHI
MPOIIECCOPOB — ATO TMPOIECC MHOTOKOMIIOHEHTHBIM: OCHOBHYIO pOJIb B
YBEIMYCHUHN TMPOU3BOIUTEIHHOCTH WH()OPMAIMOHHBIX CHCTEM HWIPalOT HOBBIC
KOHIICNITyaJIbHbIE CXEMbI B3aUMOJICUCTBUS BhlunciuTeNen. [Ipu 3ToM yuutsiBaeTcs
XapakTep BBIYUCIUTENSA: y3el Kjacrepa, Mpoleccop, SApo, aOCTpaKTHBIA Kilacce
3aaud WM 1notoka. Kaxjoe HampaBiieHHE TMOPOXKIAET IEble CeMEicTBa
TEXHOJIOTUN MOCTPOCHUS BHICOKOTIPOU3BOAUTEIBHBIX BRIUUCIUTEIBHBIX CUCTEM.

Pa3paboTuriky  WH(POPMAIMOHHBIX  CHUCTEM  JIOCTYIHBI  CIEIYIOIIHE
TEXHOJOTUU  JUII  TOCTPOEHUS napasuiesIbHbIX U pacupeaesIeHHBIX
BBIUHUCIIUTEIBHBIX CHUCTEM:

— BBIYUCIHTENIBHBEIE CHCTEMBI C OOIIEH IIAMSATBIO, COOTBETCTBEHHO
MPOTPaMMHBIE CUCTEMbBI OPUCHTHUPOBAHHBIE HA pabOTy B JaHHON MOJIEH;

— BBIYHCIIUTEIBHBIE CHCTEMBI, OPUCHTHUPOBAHHbIE Ha pPabOTy B MOJETH
pacrpeeseHHON NaMsIThIO U MPOTPAMHHBIE KOMIIOHEHTBI JAHHOW apXUTEKTYPHI;

— KJIACTEPHBIEC TEXHOJIOTUH;

— BBICOKOIIPOU3BOJIUTENIbHBIE CUCTEMBI, MPOTPAMMHBIM SJIPOM KOTOPBIX
SIBIIIOTCS 0a3bl TaHHBIX;

— BBIYUCIIUTEBHBIE CUCTEMbI, OCHOBAHHbBIC Ha rpadUueCcKuX Mpoleccopax;

— TPOrpaMMHBIE KOMIUIEKCHl (YHKIIMOHUPYIOIIME B MHOTO03aJa4HON U
MHOTOIIOTOYHOU CpELE.

JlaHHBbIE HANpaBJICHUS HE HCUEPIIBIBAIOT BCEX COBPEMEHHBIX IOJIXOJI0B
MOCTPOCHUSI  BBHICOKOIIPOU3BOJUTENIBHBIX CHUCTEM, HO O0O0pa3ylT TPYIIIbI
TEXHOJIOTUYECKUX PEIICHUN, PAacCMOTPEHHE KOTOPhIX U paboTa ¢ KOTOPHIMU
MO3BOJISIET WM3YYUTh W TMOJYYUTh MPAKTHUECKUN OMBIT B cdepe pr3paboTKu U

IMOCTPOCHUA BEICOKOIIPOU3BOANTCIIBHBIX UCTCM.
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JIABOPATOPHAS PABOTA 1. IIPUMEHEHUME JIEJIETATOB

1. lenp u conepxxanue

lens maGopaTopHOil paOOTBI: W3YyYUTh BO3MOXKHOCTH MPUMEHEHUS
neneraTtoB B s3bike CH.

3amaun 1abopaTopHOM pabOTHI:

— OCBOUTD MPUHIHUIIBI pabOTHI C JeJieraTaMu;

— OCBOUTb OCHOBHBIE HANPABJICHUS IPUMEHEHUS JIEJIETaTOB;

— U3Y4YUTHh CITOCOOBI UCITOJIL30BAHUS ACJICraToB COBMCCTHO C IIOTOKaMH.

2. Teopernueckoe 000CHOBaHUE

2.1 Hazgauenue THIIOB J€JI€eTaToOB

JleneraTtsl mpeAHA3HAYEHBl JJI1 CUTYyallui, KOrJa HY>KHO MepenaTb METOJ
apyromy Mertopny. beiBaioT ciydau, Korga Meroay mnoTpeOyeTcs oOpaiieHue K
JIPYyroMy METOJy, HO ONPENENUTh K KaKOMY MMEHHO Ha 3Tane KOMOWISIUU HE
MIPECTABIISCTCSI BO3MOXHBIM. JTa HMH(pOpMAIUS JOCTyIHA TOJILKO BO BpeMs
BBINIOJIHEHUS, a TOTOMY JOJDKHA OBbITh IepeAaHa MEepBOMY METOAY B BHJIE
napamMerpa.

[TogoOHOe noBeieHne CBOMCTBEHHO B CIAEAYIOIIUX CIIydasix:

1. 3anyck nmotokoB u 3amad. B C# cyiiecTByeT BO3MOXXHOCTh COOOIIUTH
KOMIWISITOPY, YTO HYKHO 3allyCTUTh HEKOTOPYI0 HOBYIO IOCJIEAOBATEIbHOCTH
UCIIOJIHEHUSI TapaJljieIbHO TOW, 4YTO paboTaeT B JAaHHBIM MoOMeHT. Takas
NOCNIEI0BAaTEIbHOCT,  Ha3biBaeTcs  MoTokoM  (thread), a ero  3amyck
OCYUIECTBJISIETCA C TMOMONIbI0 MeTona Start OJHOro M3 0a30BbIX KIACCOB —
System.Threading.Thread. Eciu kommnbeloTepy cooOImaercss o HEOOXOAMMOCTH
3amycka HOBOM TMOCJEAOBATEIILHOCTH WCIIOJIHEHHS, TO TAaK)KE€ HYXHO COOOIIUTH,

OTKyada HMCHHO €€ CJICAYCT HadaTb, T.C. BBI3OB KaKOro MCTOJa OOJDKCH €€
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3anyckarb. Jlpyrumum cinoBamu, wmeron Thread.Start () AomKEeH TMOJIYYUTH
napameTp, KOTOPBIH yKa3bIBaeT METO, MOJICIKAIUI BEI30BY ITOTOKOM.

2. O06o06meHHbIe OMONMMOTEUHBIC Kilacchl. MHoOrue OMOIMOTEKH coaep)kaT
KOl JUIsl BBITIOJHEHUS Pa3HOOOpPa3HBIX CTaHAAPTHHIX 3amad. OOBIYHO Takue
OMOMMOTEKN MOTYT OBITh CaMOJOCTATOYHBIMA — B TOM CMBICIIC, YTO MPHU HX
HAITMCAaHWW BBl TOYHO 3HAETE, KaK CJACAyeT pemarh 3aaaun. OHaKo MHOTIA 3a/1a49a
MOXET BKIIOYaTh TMOJ33/1ady, O KOTOPOW 3HAET TOJbKO WHIWBUIYyATbHBIN
KIIMEHTCKUM KOJ, HWCIIONB3YIOIMH 3Ty OumOimoreky. Hampumep, TpeOyercs
HaIMcaTh Kjacc, NMPUHUMAIOIINKA MacCUB OOBEKTOB M COPTHPYIONIUH HX I10
BO3pacTaHuio. YacTeio Mmporiecca COPTUPOBKH JIOJDKHO OBITH TOBTOPSIOIIEECS
CpaBHEHHE JIBYX OOBEKTOB M3 MAcCHBa, YTOOBI ONPEICTUTh, KAKOH M3 HUX HYKHO
pacmoyIOKUTh TepBbIM. Ecim HeoOXxoaumo 00ecreyuTh KJIaccy BO3MOXKHOCTH
CpaBHUBATH JIFOOBIC OOBEKTHI, TO OH HE MOJKET 3HATh 3apaHee, KaK BBITIOJHATH
TaKUE CpaBHEHUA. TOJBKO KIMEHTCKUM KO, WCIIOJB3YIOIIUN KIACC, MOXKET
COOOIUTh €My, KaK CJICyeT BBITIOJHITh CpPaBHEHHWE KOHKPETHBIX OOBEKTOB,
MacCHB KOTOPBIX HEOOXOJUMO OTCOPTHpPOBaTh. KIIMEHTCKUN KOJ JTOJDKEH
nepeaarh BalieMy KIAacCy MOAPOOHOCTH OTHOCUTEIBHO TOTO, KaKOW METO]
BBI3BATH JIJIs1 BHITTOJTHEHUS CPaBHEHHS.

3. CoObiTus. ['maBHAs waes 3/€Ch COCTOMT B TOM, YTO YacTO MPHUXOIUTCS
UMETh JIeI0 C KOJAOM, KOTOpPBIH JOMKEH ObITh TPOMH(DOPMUPOBAH O
BO3HMKHOBEHWW KakKHX-TO COObITHH. B mporpammupoBaHuu rpadudecKoro
uHTep(deiica mosb30BaTENs MOJHO TOAOOHBIX cuTyarui. Korga coObiThe
MPOUCXOJIUT, HUCIIOJHSIONMIAS cpena JTOJDKHA 3HaTh, KaKOHW METOJ HEOO0XO0IMMO
BBI3BaThb. OJTO JejaeTcs Iepenadedl Merody, oOpalarhiBaroleMy COOBITHS,
napamMeTpa-aesierara.

Kak u B cimydae Kj1accoB JuIsl MCIOJB30BaHUS JelieraTa, ero HeoOX0IuMo
3apaHee OO0BsABUTh. CHHTAKCUC OOBSBICHHS [EJCTaTOB BBITJISAUT CICTYIONAM
obpazom:

delegate <mun e6o3sépama > Hms muna Oenecama ([napamempot])



Hanpumep:
delegate void MyFirstDelegate(int pParam);

B nmanmHOM nmpumepe onpenensiercs JAeNerar, SK3eMIUIIp KOTOpPOTro
IPUHUMAET OJIMH MapaMeTp TUIa int ¥ BO3BpalllaeT 3HaueHue tuna void.

Eime nHeckoabpko IIPUMECPOB 0OBSBJICHMS JICIICTAaTOB:
delegate int Summ (int a, int wv);

delegate string ConverterFromFloat (float D);

delegate int[] ToVector(int a, int b, int c);

delegate string GetAString();

CrhenyeTr NMOHMMATh, YTO TPU OOBSBICHWW JejeraTta C HCIIOJIb30BaHHEM
KIItoueBoro cioBa delegate dakTuuecku co3maeTcs CreruaIn3upOBAHHBIN Kitacce.

JleneraThl co3maroTcs Kak KJIacchl, yHaclienoBaHHble oT System.MulticastDelegate.

delegate string GetaAString();

class Program

1
5 static wvoid Main(string[] args)
i
§ int x = 48;
E // nepemennan firstStringMethod
; ffMHMLKMENUSKpYETCA SHaveHwem X.ToString(),
; GetaString firstStringMethod = new GetAString(x.ToString);
E // NpuBefeHHLIA ONepaTOp 3KBMBANEHTEH CAEgyWeEMy :
; // Console.wWriteLine("Crpora pasna " + x.ToString ());
i Console.WriteLine("Ctpoxa pasHa " + fTirstStringMethod());
)

[IpuMeHeHne CKOOOK K JK3EMIUIAPY Jejerara 3TO BCE PaBHO YTO BHI3OB
meToja Invoke (), To ecTh ClieayroIne CPOKH BBITIONHSIOT OJTHO B TOKE JCHCTBHE:

firstStringMethod ( );

firstStringMethod.Invoke ( );

UToOBl COKpAaTUTh KOJ, B KaXJAOM MeCTe, Tie TpeOdyeTcs HK3eMILIp
Jienerata, MOXHO TPOCTO TepefaTh UMs ajpeca. ITO Ha3bIBACTCS BHIBEICHUEM
nenerata (delegate inference). Ot1o cpencrBo C# pabGoTaeT 10 Tex IOp, IOKa

KOMITUJISITOP CIIOCOOEH pa3pelInTh SK3EeMIUISp Jenerata B cneuuduueckuit tum. B
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npeasiayieM npumepe mnepemenHas firstStringMethod Ttuna GetAsString
MHUIMAIN3UPYETCS HOBBIM dK3eMILIsApoM aenerata GetAsString:

GetAString firstStringMethod = new GetAString(x.ToString);

Cnenatb TO KE€ camMoO€ MOXHO, TPOCTO TMEpelaB IMepeMEeHHOU
firstStringMethod nms meTosa B mepeMeHHOM X:

GetAString firstStringMethod = x.ToString;

B o6oux cmnyuasx xommumiustop C# co3maer OIMH M TOT K€ KOJI.
Komnunstop oOHapykuBaer, 4To TuIl Jenerata TpeOyercs firstStringMethod,
MOATOMY CO3/1aeT PK3eMILIsIp Aenerara Tuna GetAString u nepenaeT KOHCTPYKTOPY
azpec MeTojia B OOBEKTE X.

O4eBUHO, YTO JIOMUCKHIBATH KPYTJIble CKOOKH IMpH Mepeaye UMEHU METOo/1a
HEJI0MYCTUMO.

DK3eMIUIAp Jiefierata MOKET CChbUIaThCsl Ha JIIOOOW METO — YPOBHS
AK3EMIUISIpa WM CTATUYECKHUM — J1I000r0 00beKTa JIH000ro TUMa, €ClId CUTHATYpa

9TOIr0 ME€TO0AAa COBIIaAACT C CHFHaTypOﬁ Jcjacrara.

2.2 Jleneratel Action<T> u Func<T> 6ubmuorexu .NET Framework.

BwmecTo ompenenenrs HOBOTO TUIIA JiejeraTta ¢ KaKIbIM TUIIOM TapaMeTpa u
BO3BpaTa MOXXHO HCIIOJB30BaTh jenerathl Jlemerater Action<T> u Func<T>.
O6006mennbiii generar Jleneratel Action<T> mnpenHazHadeH A CCHUIKM Ha
METOJI, BO3BpAILAIOIIMN MIIIIB. ITOT KJacc Jejierata CyIIeCTBYET B pa3IMYHBIX
BapHUaHTaX, TaK 4TO eMy MOXHO TepeaaBath 10 16 pa3HBIX TUIIOB ITapaMETPOB.

Kimacc Action 6e3 0000meHHOTO TMapaMeTpa MpeaHa3Ha4deH sl BBI30BA
METOJI0B 0e3 mapameTpoB, Action<in T> — nns BbI30Ba MeTOJa C OJHUM
napametpoM, Action<in Tl, in T2> — a5 BbI30Ba METO/AA C ABYMS IMapaMeTpaMu U
Action<in Tl, in T2, in T3, in T4, in T5, in T6, in T7, in T8> — nis BEI30Ba MeTOa
C BOCEMbIO MTapaMeTpaMH.

Heneratel  Func<T> wMoryt wucnonb3oBaTbcsi aHAJIOTUYHBIM 0OpazoM.

Func<T> no3BoJisieT BbI3bIBaTH METOABI ¢ TUMIOM Bo3Bparta. [logo6HO Action<T>,
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Func<T> ompeneneH B pa3HbIX BapuaHTax JJIs Mepeaadn 10 16 TUIIOB mapaMeTpoB
¥ TUTIA BO3Bparta.

Func<out Tresult> — Tun menerara aJis BbI30Ba METOJIa C TUIIOM BO3BpATa,
HO 0e3 mapamerpoB, Func<int TIl, out TResult> — ams meroma ¢ omHuUM
napameTpoM, a Func<in TI, in T2, in T3, in T4, out TResult> — nna merona ¢

YEeThIPbMS [TapaMeTPaAMH.

2.3 JIamb1a-BeIpayKeHHs

Haunnas ¢ C# 3.0, HOCTyneH HOBBIM CHHTakKCUC [JIi Ha3HA4YCHUSA
peanu3anMi  KojJa JereraraM, Has3biBaeMblil JissMOna-BeipakeHusiMu  (lambda
expression). JlsMmOna-BeIpakeHUsi MOTYT HCMOJb30BaThCs Be3lle, TlE€ €CTh
napamMeTp Tuma nenerara. Hroke mokasaH TpeAbIAylIdid MpUMep, B KOTOPOM
NPUMEHSUTUCh aHOHUMHBIE METObI, aJalTUPOBAHHBIM [IJI1 HUCIIOJIb30BaHUS

JsIMO/1a-BBhIPAKEHUS.

static veoid Main(string[] args)

1
: string mid = ", cpegvsa wacTb,"”;
Func<string, string> lambda = param =>

¥

1
param 4= mid;

param 4= " a 3To gobasneHo K cTpoke.";
return param;
¥

nsole.Writeline(lambda ("Hauano ctpoxn™)) ;

by

[Tpu ucnonbp3oBaHUM JIIMO1a-BBIPAKEHHUI CYIIIECTBYET HECKOJIBKO CITIOCOOOB
onpeneneHus: napameTpoB. Eciu nmapameTp OAWH, TO JOCTATOYHO €ro uMeHu. B
clenyromeM JIsIMOa-BhIPRXKEHUHM HUCHOJB3YEeTCsl MapaMmMeTp IO HMEHH .
[TockonbKy THI Jernerara OmpejaenseT mapaMmerp string, TO s MUMeEeT Tul string.
Peanuzanust Bei3piBaeT Metoj String.Format () ayst Bo3Bpara CTpoKH, KOTOpasi B
KOHEYHOM HTOTEe BBIBOJUTCS Ha KOHCOJb IPU BBI30OBE JeieraTra — HW3MEHEHHE

peructpa TeKCToBOM CTpoKu « TEST»:



static veoid Main(string[] args)

d
? Ffunc<string, string» oneParam = s
; => String.Format(”wzmexnenvwe peructpa {@0}",
5.ToUpper());
Console.WriteLine(oneParam("test"));
¥

Ecnn nenerar mcnoisb3yeT 0ojiee OJHOTO INapamMeTpa, MMEHa IapaMeTpoB
MOKHO KOMOMHHMPOBATh BHYTPU CKOOOK. Hike mpeacTaBieHbl mapaMeTphl X U Y

tumna double, onpenenennrie aenerarom Func<double, double, double>:

static woid Main(string[] args)
1
! Func<double, double, double> twoParams = (x, y) => x * y;
Console.Writeline(twoParams(1@, 2));

h
Jlis ynobcTBa K MMEHAM MEPEMEHHBIX BHYTPH CKOOOK MOXHO J00aBIATH

THUIIBI IIAPaAMCTPOB!

static wveid Main(string[] args)

{
Func<double, double, double> twoParamsWithTypes =
(double x, double y) => x * y;

. Conscle.Writeline{twoParamsWithTypes(188, 2));

¥

Ecnmn naMmOpa-BeIpakeHHE COCTOUT W3 €IWHCTBEHHOTO oOrepaTtopa, OJIoK
MeToma C (urypHbIMH CKOOKaMH | ONEpaToOpoM return He TpeOyroTCs.

Kommnumnsarop no6asisiet return HessBHbIM 00pa3oMm:

Func<double, double» square =
womxow Y ou;

MoxHo 100aBUTh PUTYpHBIE CKOOKH, OmepaTop return U TOYKY C 3aIsTOH.

[TpocTo 00BIYHO JIeTYE YUTATH KOJT O€3 HUX:

Func<double, double> square =
N =>

{
¥

return x * x;

Ho ecin HY>XHO BKIIFOYMUTH B PCAJIMN3ALNIO JIHM6I[EI—BBIpa)KeHI/I$I HECKOJIBKO

OMepaTopoB, TO PUTYPHBIE CKOOKH U OrepaTop return o0s3aTeNIbHBbI:
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static void Main(string[] args)
: string mid = “"Hadano cTpokn”;

Func<string, string> lambda = param =>

1

param += mid;

param += " a 3To pobaeBneHo k cTpoke.";
return param;

3. MCTO,Z[I/IKa H IIOPAOOK BBITTOJITHCHUA pa6OTBI

1. Coznatite mpunoxenne C# B cpene MS Visual Studio.
2. B cOOTBETCTBUM C BapHAHTOM HWHIUBHUIYaJbHOTO 3a/JaHHs pealu3ynTe
MIOJIb30BATEIBCKUI THIT JejieraTa TpeOyeMOW CHTHATYphl W BBINIOJHHTE C €Tro

UCIIOJIb30BaHUEM BBI30B HECKOJIBKUX METOJOB (C KOPPEKTHOW CUTHATYPOIL).

NHauBuayanbHOE 3aJaHKE.

Bapuant Henerat (curnarypa)
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>
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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. Bornpochl JJ1s1 3aIIUTHI PaOOTHI

1. YUro takoe Tun generara? Kakoil aHanor Tuma jenerarta CyIIeCTBYET B
C++?

2. OnuimTe OCHOBHBIE HAMPABJICHUS UCIIOJIb30BaHUS JIEJIETaTOB.

3. Kakue wmexanusmbl TtexHosnoruu Windows Forms peanuzoBaHbl ¢
VCIIOJIb30BaHUEM JIETIEraToOB?

4. Jlns yero mpemHasHadeH Tun Action<T>? Yem oH oTiau4aercs OT
Func<T>?

5. UeM 101630BaTENBCKUAE IEJIEraThl OTIIMYAIOTCSA OT OMOIUOTEYHBIX ?
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JIABOPATOPHAS PABOTA 2. IPUMEHEHNE ACMHXPOHHbBIX
JNEJIET'ATOB I PEAJIM3ALIUN MHOI'OITIOTOYHOCTU

1. Ilenb u conepxanue

[lenp nabopaTtopHOil pabOTHI: HAYYUTHCS HCIOJIB30BATH JENETaThl s
OpraHU3aIi MHOTOTIOTOYHOTO MPUJIOKEHUS.

3agauu 1abopaTOpPHOU PaAOOTHI:

— HAYYHTHbCS OOBSBIATh, WHUIMAIM3UPOBATH M 3aIyCKaTh TOTOKU C
MCITOJIb30BAHUEM TT0JIb30BATEIHCKUX JICTIETaTOB;

— HAY4YUTHCS 3amycKaTh TIIOTOKH C HCIOJB30BAHHEM OHOIMOTEUHBIX
neneratoB Action<T> u Func<T>;

— Hay4HThCA 3aMlycKaTh MapalijieNIbHbIe TOTOKU C UCIOJIB30BaHUEM JIIMO/1a-

BBIPAKCHUM.

2. Teopetuueckoe 000CHOBaHUE

Haubomnee mpocTeiM cmocoOOM Juisi  CO3JaHUSI TOTOKA  SIBJISICTCS
OTIpe/IeTieHUe Jelierata W ero BBI30B acHHXpOHHBIM oOpaszom. Kiacc Delegate
MOJIEP’KUBAET U BO3MOXKHOCTb ACHMHXPOHHOTO BBI30Ba METOMO0B. sl perieHus
NoCTaBlIeHHOM 3aa4n kinacc Delegate co3gaet oTaenbHBINA MOTOK.

YtoOBI MOCMOTPETH B ICHCTBUN Ha AaCHHXPOHHBIE BO3MOXKHOCTH JICTIETaTOB,
CHayaja HYHO CO3/IaTh METO/I, BHIIIOJHEHHE KOTOPOTrO 3aHMMAET OIpeIeICHHOEe
Bpems. Hanpumep, Hmke mokaszan meton TakesAWhile (), koTopeiit Gnaromaps
BbI30BYy Thread.Sleep( ) BBIMONHAECTCS MHUHUMYM CTOJIBKO BPEMEHH, CKOJIBKO B

MWIIMCCKYH/AaXx 3aJaHO BO BTOPOM apryMcHTC.
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static int TakesAWhile(int data, int ms)

{

Conscle.Writeline("TakesAWhile sanymen");
Thread.Sleep(ms);
_onsole.WriteLine("TakesAwhile sasepwen”™);
return ++data;

}

UroObl o0OecneuuTh BBI30B 3TOTO0 METOJAa M3 Jejierara, IIOHAZ0OMTCS

OIIpCACIINTD THUII ACJICraTa C TCM J€ CaAMbIM IMapaMCTPOM U BO3BpaAlllaCMbIM THIIOM:

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

Teneps MOXHO MPUMEHATH Pa3IUYHbIC IPUEMBI JJII ACHHXPOHHOTO BBI30Ba
JTAHHOTO JieJieraTa U BO3BpaTa Pe3yabTaToB.

OgHuM U3 TakKUX MPUEMOB SIBIISIETCS. ONMPOC W MPOBEPKA, 3aBEPILNMII JIH
nenerar cBoto pabory. Co3manHbii kjacc delegate mnpegocTaBiseTr MeETON
Beginlnvoke (), B KOTOpOM MOTyT TepeaaBaThCs BXOAHBIE IapaMETPHI,
omnpeiesieHHbIe BMecTe ¢ Thunom jaenerata. Meroa Beginlnvoke () Bcerma mmeer
JIBa JOTIOJIHUTENIbHBIX Mapamerpa tuna AsyncCallback u object, kotopeie OyayT
paccmaTpuBaThes 1o3xke. Ceiluac riaaBHbI MHTEPEC NPEICTAaBISIET BO3BPAIAEMbIi
tun Mmetona — I[AsyncResult. C momompio [AsyncResult MoxHO u3BIEKaTh
uH(OpPMAITUIO O JeJieraTe W MPOBEPSTh, 3aBEPIIMI JU OH CBOIO PabOTy, 4TO U
JIEMOHCTpUPYETCs B mpuMepe ¢ npuMenenrnemM cBoiictBa IsCompleted. [{ukn while
MPOJIOJKAET BBIMOJHATHCA B TJIABHOM MOTOKE MPOrpamMMbl JI0 TE€X MOp, IMOKa

Jiesierat He 3aBepIIuT paboTy.
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static vedid Main(string[] args)
{

ff CHMHXPOHHBIA BHSOB METOAA
{/ TakesfAlWhileA, 3080);

,.,.". ACHHXPOHHMN BMSOE METOQA C NpHAMEHSHWASM gencrarta

kesfAhhileDelegate dl = TakesfAWhile;

0

IasyncResult ar = dl.BeginInvoke(l, 3888, null, null);
while (l!ar.IsCompleted)

{

f/ Bunonvenwe ews kaxkwx-Hubyoe CNepauwi B rA3sHoM NOTOKE
Console.Write(".");
hread.Sleep(5@);

}

int result = dl.EndInwvoke(ar);

// BuwBOg pesynbTaTa
Console.WriteLine("result: {@8}", result);

}

[Tocne 3amycka 3TOTO MPUIIOKEHUS MOXKHO YBUJAETH, YTO IVIABHBIM IIOTOK U
MOTOK JieJieraTa BINOJHSAIOTCS NapajijiesibHO, a TOCIIe 3aBEpIICHHs pa0OThl MOTOKA
JiefieraTa TJIaBHBIM IMOTOK MPEKPAIIAET MPOXOJ MO UUKIY. Ecnu riaBHbIA IMOTOK
3aBEpIAET BBINOJIHEHUE, HE JI0KHUAAsICh 3aBeplleHus paboThl jenerara, MOTOK
Jiesierata OCTaHaBIIMBAETCSL.

B nanHOM paszgene METOIMYECKMX YKa3aHUW PAacCMOTPEH CaMbIM MPOCTOMN
METOJ| 3aIlyCKa METOJa B OTAEJIIBHOM MOTOKE — C UCIOJIb30BaHUEM ACHHXPOHHOIO
nenerata. PaccMOTpeH Takke MEXaHU3M IIEpeladd IapaMeTpoB B IOTOK,
BBIIIOJIHAEMBII NapaJUIeNIbHO (ACMHXPOHHO); BO3BpAaT pe3yjbTaTa U3 aCHHXPOHHO
BbINIOJIHAEMOro Metofa. HeoOxoaumo oOpaTUTh BHUMaHHE Ha pead3aluio

MCXaHHU3Ma OKHUJaHHWA 3aBCPIICHUA pa6OTBI ACMHXPOHHOT'O MCTO/IA.

3. MeToauka u mOpsiIOK BBITOTHEHUS paOOTHI

1. Coznaiite npunokeHnue Ha s3pike C# B MS Visual Studio.
2. B COOTBeTCTBMM ¢ WHIWBHAYyaJIbHBIM BapHaHTOM pa3padoTaiiTe
TpeOyeMblii TUM Jeserata (MOJIb30BATENbCKUN, OWOIMOTEUHBIM WIM JIIMOIa-

BBIpAXKEHUE).
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Peanmusyiite

ACHMHXPOHHOC
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BBITIOJTHCHHUC

METO/1a

Ha OCHOBC

pa3pa60TaHH0r0 AcJicrara € BO3MOKXHOCTBIO MOHHUTOPHUHT A IIPOLECCAa BbINOJIHCHUA,

nepeaayr napaMeTpoB B METOJ U MOJTYUYEHUs PE3ysbTaTa padoThl METO/IA.

NHauBuayansHOE 3a1aHKE.

Bapuant

Tumn nemerara

Pemaemast 3amaua (pe3ynbrar METOa)

Bxonanbie
rapaMeTpbl

OJIL30BATEILCKUN

Merton BO3BpamiaeT CyMMY 3JIEMEHTOB
MaTpPHIBI LEJIbIX CIyYalHbIX YACET

JlBa mapamerpa:
pazMep MaTpHIbI

OnOIMOTEYHBIN

MeTton BO3BpalaeT pa3HuIly
MaKCUMaJIbHOTO ¥ MHWHHMAaJbHOTO
3JICMCHTOB ManI/II_IBI IICJIBIX cnyqaﬁHHx
quCen

JIlBa mapamerpa:
pa3Mep MaTpHIlbl

TIMO1a-BBIPAYKEHUE

Meton BO3BpAILACT JIOTUYECKOE
3HAQYCHHUE, YKa3bIBAIOLIEE CYLIECTBYET
JM 33JaHHOE YHCIO B MAacCUBE LENbIX
CIIy4alHBIX YUCET

JIlBa mapamerpa:
pa3Mep MaccuBa
u HWCKOMBIN
AJIEMEHT

IOJIL30BATEIbCKUN

Meron BO3BpallaeT MaTpHUILy
cilyyaiiHbIX OWUTOBBIX 3HaueHHi (0 wim
1), bopmupyeMyro cirydaifHIM 00pa3om

JIBa mapamerpa:
pa3sMep MaTpHUIIbI

OUOJIUOTEYHBIN

Meron BO3BpallaeT CTPOKY
MakCUMalbHOW JUIMHBI Ha  OCHOBE
IIEPENAHHOIO0 MACCUBA CTPOK

OpuH mnapamerp:
MacCuB (v
CIIMCOK) CTPOK

TIMO1a-BBIPAYKEHUE

Merox  BO3BpamiaeT  MOJMHOMXECTBO
23JICMCHTOB MaCCHBa CJIy‘-IB.fIHBIX YUCCII,
KOTOpBIE ACNATCA Ha 3

OnuH mapamerp:
pa3mep
HCXOJTHOTO
MaccuBa

IOJIL30BAaTEIbCKUN

Meton BO3BpaIaeT 4nuciao — KOJINYECTBO
3JIEMEHTOB MPHUCYTCTBYIOIIUX B 000HMX
MacCHBax CIy4alHBIX YHACEIN.

JIBa mapamerpa:
pazMepsbl
MacCHBOB

OUOJIUOTEYHBIN

Meron BO3Bpalaer cpennee
apu(MEeTHYECKOe 3JIEMEHTOB MaTpUIlbI
CIIy4alHBIX YUCEIL.

JlBa mapamerpa:
pa3Mep MaTpHIbI

TIMOT1a-BBIPAYKEHUE

Meron BO3BpallaeT pe3yabTaT
mmdpoBanus CTPOKHU: KayKIbIN
UCXOJHBIH CHUMBOJI CTPOKU 3aMEHSETCs
mupoBaHHBIM CHUMBOJIOM, KO
KOTOpOTro Ha n 00JjbIlIe KOAAa UCXOIHOTO
CHUMBOJIA.

JIlBa mapamerpa:
HCXO/IHAS
CTpOKa,
CIBHTa n

YHCJIIO0

10

OJIL30BATEILCKUN

Meron BO3BpaliaeT CTAaTUCTUKY IS
CTPOKH: CHHUCOK map (CHUMBOJ CTPOKH,
KOJIMYECTBO BXOXKICHUI)

OpuH mnapamerp:
aHaIM3upyeMas
CTpOKa
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11 OMOIMOTEYHBIN Merton BO3BpAIacT pazHuity | JIBa mapamerpa:
MakCUMaJIbHOTO W  MHHUMAJIBHOTO | pa3Mep MaTpHUIIbl
9JIEMEHTOB MaTPHUIIbI.

12 nsaMOa-BeIpakeHne | Merox — Bo3BpamiaeT — noaMHoxecTBo | OnuH mapamerp:
3JIEMEHTOB MacCUBa CIy4yaillHbIX YHCEN, | pa3Mep
KOTOPBIE SIBIISIFOTCS] YETHBIMU HCXOJIHOTO

MaccuBa

13 I10JIb30BATEIbCKUI Meron BO3BpallaeT Koiau4ecTBo | JIBa mapamerpa:
HEYETHBIX  JJIEMEHTOB B  MaTpHIIE | pa3Mep MaTpHIIbI
CIIy4alHBIX YUCET

14 OnOIMOTEYHBINI Merox  BO3Bpamiaer  MOJMHOXECTBO | JIBa mapamertpa:
AJIEMEHTOB MAacCCHBA CIIy4alHBIX YHCEN, | pa3Mep MacCuBa,
KOTOpBIE OTJIMYAIOTCA OT 3aJaHHOTO | 3HAUYE€HOE YUCIIO
ymcna He Oosiee uem Ha 4.

15 TIMOT1a-BBIPAYKEHUE Meron BO3BpallaeT Jorudeckoe | [IBa mapamerpa:
3HAUYCHHE, YKa3bIBAIOIIEE CYIIECTBYET | CTPOKa u
JIY 33JTaHHBI CUMBOJI B CTPOKE HMCKOMBIN

CUMBOJI

16 IOJIL30BAaTEIbLCKUN Meron Bo3Bpamaer JaBa uucia — | J[Ba mapamertpa:
MaKCUMaJIbHbIE€ 3JIEMEHThl MAaCCHUBOB | pa3Mephbl
CIIy4aifHBIX YHCEIL. MacCHBOB

17 OnOIMOTEYHBINI Merox BO3BpAIaeT ckangpHoe | OquH mapamerp:
MIPOU3BE/ICHUE JBYX CIIy4allHBIX | pa3Mep BEKTOPOB
BEKTOPOB.

18 nsMOma-BeIpaxkeHre | Metoj Bo3BpallaeT CyMMy JABYX maTpull | JlBa mapamerpa:
CIIy4aiHbIX YHCell pa3Mep MaTpuIy

19 I10JIb30BATEIbCKUI Meron BO3BpallaeT Koiau4ecTBo | JIBa mapamerpa:
BXOKJCHUM 3alaHHOTO 3JEMEHTa B | MaTpHIla u
MaTpHIE BEUIECTBEHHBIX YHCET 1[€JIEBOM 3JIEMEHT

20 OnOIMOTEYHBINI Meron  Bo3Bpamaer  noAMHOXeCTBO | OquH mapamerp:
AJIEMEHTOB MAacCCHBa CIIyYaWHBIX 4YHCEN, | pa3Mep
KOTOpBIE JenATcs Ha 6 HCXOJTHOTO

MaccuBa

21 JIMOT1a-BBIPAYKEHUE Meron BO3BpallaeT pesyabtar | OMUH TapaMerp:
CIOKEHHUS JBYX CIIy4alHBIX BEKTOPOB | pa3Mep BEKTOPOB
LEJBIX YUCell

22 MOJIb30BATEIbCKUN Meron BO3BpaIlaer KoJinuecTBo | JIBa mapamerpa:
BXOKJCHUM 33JaHHOTO CHMBOJIa B | CTPOKa u
CTpOKE LIEJIEBOM CUMBOJI

23 OnOIMOTEYHBIN Merox  BO3Bpamiaer  MOJMHOXECTBO | JIBa mapamertpa:
YETHBIX 3JIEMEHTOB MaTpHIbI | pa3Mep MaTPULIbI
CIIyYaHBIX YHCEII

24 TIMO1a-BBIPAYKEHUE Meron BO3BpallaeT cratuctuky | OauH mapameTp:

MacCHBa CIy4alHBIX LEJIBIX YHCEI:
CITUCOK nap (aucmo MacCHBa,
KOJINYECTBO BXOXKJICHUM)

pa3mep MaccuBa
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25 MOJIb30BATENbCKUM Meron BO3BpalaeT Jorudeckoe | [[Ba mapamerpa:
3HAYE€HUE, YKa3bIBaIOIEe CYIIECTBYET | MaTpulla u
JI 3aIaHHBIN 3JIEMEHT B MaTPUIE YHCEN | HCKOMBII
double 3JIEMEHT

4. Borpochl 711 3aIIUTHI paOOTHI

1. IosicauTe Ha3HaueHue tuma [AsyncResult.

2. Ins wero ucnonsiyercs meron Thread.Sleep( )?

3. TlosicHuTe MeXaHU3M BO3BpaTa 3HAYEHUS M3 METOJa ACHMHXPOHHOIO
Jernerara.

4. Kak nmpou3BecTd BO3BpaT 00Jjiee OHOTO 3HAYCHHS U3 MeToaa?

5. Kakas pasHuna CymecTtByeT Mexay OHOJIMOTECYHBIMU JejieraTaMu,
MOJIb30BATEILCKUMU THUIIAMU JIETIETaTOB U JIIMOJa-BeIpaKeHUAMU? SIBISIIOTCS JIn
ATU JieNieraTbl B3aMMO3aMEHSEMbIMU MpPU pealih3allid ACMHXPOHHOIO BbHI30BA

METOI0B?
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JIABOPATOPHAS PABOTA 3. OJ)KUJAHUE 3ABEPIIEHMS
ACHUHXPOHHOI'O METOJIA C UCITOJIb30BAHUEM TAMM-AVTA

1. Ilenb u conepxanue

Ilens maGopaTopHOil paOOTHI: HAYYUTHCA HCIMOJIb30BATh MEXaHU3M
OKHJIaHUS 3aBEPIICHUS] PaOOTHl aCHHXPOHHOTO METOJa C WCIIOJh30BAHUEM THIIA
IAsyncResult u Taiim-ayra.

3agaun 1abopaTOpHOM PabOTHI:

— HAy4YUThCA UCTOJIb30BAaTh MEXAHU3M TailM-ayTOB;

— HAYYUTHCS BBIBOJUTH MH(MOPMAIMIO O XOJE BBINOIHEHUS ACMHXPOHHOIO
METO/1a;

— HAY4YHUTBCA OTCIICKHNBATD BBIIIOJIHCHUC ACMHXPOHHOT'O METO/1A.

2. Teoperndeckoe 000CHOBaHUE

Hpyroit cnoco® oxumaHus pe3yibTara OT aCHHXPOHHOTO Jiejerarta
nmpeaycMaTpuBaeT MpUMEHEHUE JecKpunTopa oxumanus (wait handle), koropsiit
acconuupyetcs ¢ [AsyncResult.

[Tony4uuTh AOCTYI K ATOMY JECKPHUIITOPY OKHIAHUS MOKHO Y€pe3 CBOWCTBO
AsyncWaitHandle. Dto cBoiicTBo BoO3BpamiaeT o0bekT Tuma WaitHandle, ¢
MOMOIIbI0 KOTOPOTO MOKHO OpraHU30BaTh OXXHUAAHWE 3aBEpIICHUS pPadOThI
noTokoMm nenerata. Metonq WaitOne () mpuHUMaeT B KadecTBE IMEPBOTO
Heo0s13aTeIbHOr0 MapaMeTpa 3HAauYeHUE TalM-ayTa, B KOTOPOM MOKHO YKa3aTh
MaKCHUMAJIbHBIA TIEPUOJI BpEMEHH OXXUAaHus. B paccmaTpuBaeMoM 31iech puMepe
3TOT mepuoj coctapisieT S0 muMcekyHl. B ciayyae BO3HMKHOBEHHMs TaliM-ayTa
Meton WaitOne () BosBpamiaeT 3HadeHue false, m mpoxon mo 1ukiay while
npoaokaeTca. Eciv Bo BpeMs OXuJaHWs A0 TailM-ayTa JA€JN0 HE JOXOJMT,

OCYILIECTBIISIETCA BbIXOJ M3 Mukia while ¢ momompio break u mnoiydyeHue
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pesynbrata MetogoM Endlnvoke (). B monmb3oBarensckom uHTEpdeiice pe3ynbrat
BBITJIIUT MPUMEPHO TaK K€, KaK B MPEIBIAYIIEM MpUMEpe, OTIMYACTCS JIUIIb

croco0 pcain3ali OKUAAHUI.

static void Main(string[] args)

{
TakesihileDelegate dl = Takes&wWhile;
TAsyncResult ar = dl.BeginInvoke(l, 3888, null, null);
while (true)
{
Console. Write (" . ") ;

if (ar.AsyncWaitHandle.WaitOne(58, false))

{

Console.Writeline("Moxno w3Bness pesyneTaT ceidvac™);

break;

}

int result = dl.EndInvoke(ar);

SHBCL pPEIYNRTATA

Conscle.WritelLine("result: {8}", result);

3. MeToiuka u OpsiIOK BBITTOJIHEHUST PaOOThI

1. Coznaiite koHCcobHOE puiiokenrue C# B Visual Studio.

2. Peanusyiite IPUJIOKEHUE  C WCMOJIb30BAHUEM  TaWM-ayTa
(MomubUIIMPYITE TPHIOKEHUE, TTOJIYICHHOE B XOJI¢ BBIMTOJIHEHUS JTaOOpPaTOPHOI
paboThl No2).

3. Peanu3yiiTe MexaHu3M BbIBOJIa HH(POPMAIIUK B KOHCOJb O XOJ€ PEIICHUS

3aja4d aCHHXPOHHBIM MCTOJOM.

4. Borpochl 151 3aIIUThI paboThI

1. s yero npumensiercst tum [Asyncresult?
2. Kak peanu3oBaTh 0XKMJQHUE 3aBEPILCHUS BBINOJIHEHUS ACUHXPOHHOIO
METO/1a C UCIIOJIb30BAHUEM TailM-ayTa?

3. IlosicauTe Ha3HaueHue Metoaa WaitOne( ).
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JIABOPATOPHAS PABOTA 4. NCITOJIb3OBAHUNE ObPATHBIX
ACHMHXPOHHBIX BBI3OBOB

1. Ilenb u conepxanue

[lenp nmaGopaTopHOW pabOTHI: HAYYHTHCS HCIOJIB30BaTh OOpaTHBIC
ACMHXPOHHBIC BBI30BHI JUIsl OPTaHU3AIMH OXKUJAHUS 3aBEPIICHUS BBITOTHCHUS
ACHHXPOHHOTO METO/IA.

3agaun 1abopaTOpHON PabOTHI:

— M3yYUTHh BO3MOXXHOCTH MPUMEHEHHUS OOpaTHBIX ACHMHXPOHHBIX BBHI30BOB
JUTS TIapaJIIeIbHBIX TTIOTOKOB;

— W3yYUTh BO3MOXXHOCTH AaCHHXPOHHOTO OOpaTHOTO BBI30BA TIPH
UCTIONIb30BaHUU THIIA JIEJIeraTa;

— W3YYHTh BO3MOXXHOCTH ACHHXPOHHOTO OOpaTHOTO BBI30BA MPHU

HCIIOJIb30BaHHUHN HS[M6I[a-BI)Ipa)KeHI/IH.

2. Teopernueckoe 000CHOBaHUE

Eme ogun cmoco0 ams 0XUAaHus pe3yIbTaToB OT Jelierara 3aKkiioyacTcs B
NPUMEHEHUU TaK Ha3bIBAEMOI'0 aCMHXPOHHOTO OOpaTHOro BbI30Ba (asynchronous
callback). C momomipto Tperhero mnapamerpa B Metojae Beginlnvoke moxxHO
nepeiatb METOJ, YJOBJIETBOpswomMil TpeboBaHusMm nenerara AsyncCallback.
Henerar AsyncCallback tpebGyer ompenensts mnapamerp IAsnycResult u
BO3BpamaeMbiii tun void. B paccmarpuBaeMoMm 3lech NpHUMEpPE TPEThEMY
napamMeTpy HaszHaudaercs azapec Meroga TakesAWhileCompleted, xotopsiit
yaoBieTBoOpsieT TpeboBaHusim aernerata AsyncCallback. B mocnennem mapametpe
metony Beginlnvoke MoxHO nepenatb 00BEKT, K KOTOPOMY OyJI€T MPOU3BOUTHCS

JIOCTYT U3 METOoAa 0OpaTHOTO BHI30BA. 371€Ch YAOOHO MEPENATh IK3EMILISIP CAMOTO
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Jcjierara, TaKk 4YTO MCETOJ O6paTHOFO BbI30OBa CMOXCET HMCIIOJB30BATh €ro0 A

IIOJIy4EHUS PE3yJIbTaTa aCHHXPOHHOIO METO/1A.

static void Main(string[] args)

i
TakesAWhileDelegate dl = TakesAWhile;
dl.BeginInvoke(l, 38@@, TakesAlWhileCompleted, d1) ;
for (int 1 = @; 1 < 1@@; i++)
i
Console.Write(™.");
Thread.Sleep(5@);
|}
¥
static void TakesAWhileCompleted(IAsyncResult ar)
i
if (ar == null) throw new ArgumentMullException("ar");
TakesAWhileDelegate dl = ar.AsyncState as TakesAWhileDelegate;
'/ HesepHwid Tun obbexkTa
Trace.Assert (dl !'= null, "Invalid object type");
int result = dl.EndInvcke(ar);
// BuBOj pesynbTaTa
Console.WriteLline("result: {@}", result);
¥

[To 3aBepmenun pabotel npenmerata TakesAWhileDelegate cpasy xe
BbI3bIBaeTcs meron TakesAWhileCompleted (). Oxunate pe3ynbTaToB BHYTPHU
TJIABHOTO TIOTOKA HET HUKAKOW HEOOXOIMMOCTH. 3aBepIlaTh TJIaBHBINA MTOTOK Mepe
3aBeplIICHHEM pPa0OThl MOTOKOB JEJEraroB MOXKET ObITh HE0OS3aTeNbHO, €CIU
TOJILKO OCTaHOBKAa pabOThI MOTOKOB JIEJETaTOB TPHU 3aBEPIICHUM BBHIMOTHECHUS
IJIaBHOTO TIOTOKA HE MPEACTABIISAET IPOOIEMBI.

Meton TakesAWhileCompleted () ompenensieTcst ¢ THIaMH apaMeTpoB U
BO3BpaTa, KoTophie ykaszaHbl B generate AsyncCallback. ITocneqnuii mapamertp,
nepemaBaembii B Beginlnvoke (), Moxer OBITh TpOYHTAaH C TMOMOIIBIO
ar.AsyncState, a pe3ynbtaTr noiydeH Bbi3oBoM B TakesAWhileDelegate metona
Endlnvoke.

Bwmecto Toro 4troOBl ompenensTh OTIEIBHBIM METOJ W IepeAaBaTh €ro

metony Beginlnvoke (), MOXHO BOCHOJB30BaThCS  JIAMOa-BhIPAKCHUEM.
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[TapameTtp ar umeer tun [AsyncResult. B Takoit peanuzaiuu HeT HEOOXOIUMOCTH
PUCBaWBaTh 3HAYCHUE TMOCJIEIHEMY MapameTpy metona Beginlnvoke (), moTomy
4TO JIAMOJIa-BBIPAKEHUE MOXKET HANpsIMYIO MOJy4yaTh JOCTYN K nepemeHHou dl,
HaXOJsIIeNcs 3a MpeaeaaMu KOHTEKCTa JaHHoro Merona. Ho 6ok peanusaunuu
JIIMOIa-BBIPAKEHUSI BCE PABHO JOJKEH BBI3BIBATHCA W3 TOTOKA JIEJieratra, 4To

MOJKET U HE OBIThH OYCBUIHBIM IIPpHU OIIPCACIICHUH METOAa HO,Z[O6HI>IM 06p330MI

static void Main(string[] args)
r

1
TakesAllhileDelegate d1 = TakesAWhile;
dl.BeginInvoke (1, 3@@8, ar =>

1

int result = dl.EndInvoke(ar);
// BwBOA pe3yneTaTa

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

}s
null);

for (int i = @; i < 100; i++)
{

Console.Write(".");
Thread.Sleep(58);

¥

Mopaenbs nporpaMMUpOBaHHS U IMPUEMbI, ONHCAHHBIE JISI ACHHXPOHHBIX
JIENIeTaTOB — OIpPOC, JECKPUIITOPHl OXKHUJIAHUS W ACHUHXPOHHBIE BBI3OBBI =
JIOCTYIIHBI HE TOJIbKO [Jisi JIeJIeraToB. JTa € MOJeNb NpPOrpaMMHUPOBAHMUS,
KOTOpasi Ha3bIBaeTCsl MIAOJIOHOM aCHHXPOHHOTO BhI3oBa (asynchronous pattern),
BCcTpeuaeTcst B pazHooOpa3Hbix Mectax .NET Framework. Hanpumep, ¢ momoripto
metona BeginGetResponse () kimacca HttpWebRequest MoXHO acHHXPOHHO
ornpasiath HTTP-3ampockl, a ¢ momompio metona BeginExecuteReader ()
kiacca SqlCommand — 3anpocsl k 6aze gaHHbIX. [lapamMeTpsl MOX0XH Ha TE, YTO
MOXHO TiepenaBaTh B Meroie Beginlnvoke () nmemerara, a MeXaHU3MBI,

IMPHUMCHSCMBIC JJIS IMOJIYUCHHA PE3YJIbTATOB, BBITJTIAAAT TOYHO TaK KC.

3. MeToauka 1 MOpsiIOK BBITOTHEHUS paOOTHI

1. Coznaiite koHcosibHOE puiiokeHne C# B MS Visual Studio.
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2. Peamzyiite pemieHune 3amaud B COOTBETCTBHM C WHAWBUIYAJIbHBIM
BapHAHTOM C HCIOJb30BAaHHUEM ACHMHXPOHHOTO BBbI30Ba MeTona. [lpu peanusauuu
NOJY4YEeHUsI pe3ysibTaTa padOThl aCHHXPOHHOTO METOJa MCHOJb3YHTE MEXaHU3M
00paTHOr0 ACUHXPOHHOI'O BBI30BA.

3. OOpaTtute BHHUMaHHE, YTO OOPATHBIM BHI30B MOKHO BBIMOJHUTH KaK C
UCITIOJIb30BAHUEM THIIA JIeJIeraTa, TaK U ¢ UCIOJIb30BaHUEM JsIMOia-BbIpaxeHus. B
3aJlaHuU MHAMBHUIYAJIbHOTO BapHaHTa YKa3aHO, KaKoW crocod oOpaTHOro BBI30BA
CJIEZlyeT UCIIOJIb30BaTh.

NHnuBuayanbHOE 3ajaHUE.

Bapuant Tumn nemerara Pemaemas 3agaua (pe3ynbrat Bxonurie Meton
METO0/1a) napameTpbl obpaTHOTO
BBI30Ba
1 ONOJINOTEYHBII Merox Bo3Bpamaetr | OnuH JIIMO1a-
IMOJIMHOKECTBO 3JIEMEHTOB | MapaMeTp: BBIPAKEHUE
MaccuBa CJIy4YalHBIX YHCEIN, | pa3Mep
KOTOpbIE AesTcs Ha 6 HCXOIHOTO
MaccHuBa
2 MO ma- Meron Bo3Bpamiaet pe3ynbTaTr | OauH JneJerar
BBIPOKCHUE CIIOKEHUS JBYX CIIy4aWHBIX | mapaMmerp:
BEKTOPOB LEJBIX YUCEI pazmep
BEKTOPOB
3 M0JIL30BaTEeNbCKUN | MeTon BO3Bpamaer | /lBa MO ma-
KOJINYECTBO BXOXKJICHHU | TTapaMmeTpa: BBIPOKCHUE
3a/IaHHOTO CUMBOJIA B CTPOKE | CTpOKa Hu
eJIEBOU
CHMBOJI
4 ONOJIMOTEYHBII Merox Bo3Bpamaer | J[Ba negerar
IMOJIMHOKECTBO YETHBIX | MapaMeTpa:
DJIEMEHTOB MaTpHIlbl | pa3Mep
CITy4alHBIX YUCEN MaTpPUIIbI
5 MO ma- Meton Bo3Bpamaer | Onun MO ma-
BBIPOKCHUE CTaTUCTHUKY MaccuBa | mapameTp: BBIPOKCHHE
CIy4yalHBIX LENBIX YHCEeI: | pa3Mmep
CIIUCOK Tap (YUCJIO MaccuBa, | MacCUBa
KOJINYECTBO BXOXKICHUH)
6 MOJIL30BaTEeNbLCKUN | MeTon BOo3Bpamaer | JIBa neJerar
JIOTHYECKOE 3HauYeHHE, | IapaMmeTpa:
yKa3bIBaIoOIIee CYIMECTBYET JIM | MaTpHIla u
3aJJaHHBIM JIEMEHT B MATPULIE | UCKOMBII
gucen double DJIEMEHT
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II0JIL30BaTEILCKUN

Merton BO3Bpamiaer
9JICMCHTOB MaTpUIbI
CIIyYalHBIX YHCET

CyMMY
LIEIIBIX

JBa

napamerpa:

pazmep
MaTpPUIIbI

Jenerar

ONOJIMOTEYHBII

Metoa BO3BpalaeT pasHUILY
MaKCUMaJIBHOI'O u
MUHUMAaJIbHOTO 3JIEMEHTOB
MaTpHUIbl LEJbIX CIyYalHBIX
qucel

Ba

napamerpa:

pazmep
MaTpUIbI

JIsIMO1a-
BBIPAXKCHHE

MO ma-
BBIPAKCHHE

Meton BO3BpaIlacT
JIOTUYECKOE 3HaYEHUE,
YKa3bIBaIOLIEE CYIIECTBYET JIU
3aJaHHOE 4YMCIO B MAacCUBE
LEJBIX CIIyYailHBIX YUCE

JBa

napamerpa:

pasmep
MaccuBa
HCKOMBIHM
DJIEMCHT

Jciacrar

10

OJIL30BaTEILCKUN

Meroz BO3Bpalaer MaTpuny
CITy4alHBIX OUTOBBIX
sHaueHut (0 wmm 1),
dbopMHUpyeMyIO0  CITy4ailHBIM
obOpa3om

JBa

napamerpa:

pazmep
MaTpHIIbI

MO ma-
BBIPAKCHHE

11

ONOJINOTEYHBII

Merton BO3BpamiaeT CTPOKY
MakCHUMaJIbHOM  JJHMHBL Ha
OCHOBE MEPEAaHHOIO0 MacCHBa
CTPOK

OnuH
napamerp:
MAacCHB

CIIMCOK) CTPOK

Jenerar

12

JIsIMO1a-
BBIPAKCHHE

MeTton BO3BpallaeT
MOJAMHOKECTBO 3JIEMEHTOB
MacCHBa CJIyYallHbIX YHCEI,
KOTOpBIE JeNATcs Ha 3

OnuH
napamerp:
pasmep
HCXOHOTO
MaccHuBa

JIIMO1a-
BBIPAXKCHHE

13

II0JIL30BaTEILCKUN

Mertoa BO3BpamiaeT 4uciao —
KOJIMYECTBO 3JIECMCHTOB
MPUCYTCTBYIOIMX B  000HUX
MacCcCHUBax CJIy‘-IElﬁHBIX YUCEII.

Ba

napamerpa:

pasmepsl
MacCCHBOB

Jenerar

14

ONOJIMOTEYHBII

Meton BoO3Bpalaer cpenHee
apuMEeTHIECKOE DIEMEHTOB
MaTpHULIbI CTyYalHBIX YHUCEN.

Ba

napamerpa:

pazmep
MaTpPUIIbI

JIsIMO1a-
BBIPAXKCHHE

15

JIsIMO1a-
BBIPAKCHHE

Merton Bo3BpamaeT pe3yiabTaT
mmdpoBanus CTPOKHU:
KOKOBIA HWCXOOHBIM CHUMBOJI
CTPOKH 3aMeHsIeTCs
MUPPOBAaHHBIM  CHMBOJIOM,
KO KOTOpPOTO Ha n OoJbIie
KOJ[a UCXOJTHOTO CUMBOJIA.

Ba

napamerpa:

HCXOIHAs

CTpOKa, 4YHUCIIO

cIBUra n

Jenerar

16

OJIL30BaTEILCKUN

Meton BO3BpaIlaeT
CTaTUCTUKY  JUII  CTPOKH:
CIMCOK map (CHMBOJI CTPOKH,
KOJTMYCCTBO BXOXKICHUIN)

Onun
napamerp:

aHaJIM3upyeMas

CTpOKa

MO ma-
BBIPAKCHHE
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17

ONOJINOTEYHBII

Metoa BO3BpalaeT pasHUILY
MaKCUMAJIBHOI'O u
MUHUMAaJIbHOTO 3JIEMEHTOB
MAaTPHUIIBL

JBa
napamerpa:
pasmep
MaTpULIBI

Jenerar

18

JIsIMO1a-
BBIPAKCHHE

MeTton BO3BpallaeT
IIOAMHOXECTBO J3JIECMCHTOB
MacCHBa CJIyYallHbIX YHCEI,
KOTOPBIC ABJIAIOTCS YCTHBIMU

OnuH
napamerp:
pasmep
HCXOHOTO
MaccHuBa

JIsIMO1a-
BBIPAXKCHHE

19

OJIL30BaTEILCKUN

Meron
KOJIMYECTBO
AJIEMEHTOB B
CIIyYaHBIX YHCEII

BO3BpaIllaeT
HEYETHBIX
MaTpule

JBa
napamerpa:
pasmep
MaTpPHUIIbI

Jciacrar

20

OUOJIUOTEYHBII

Meton BO3BpaIlaeT
ITOJMHOKECTBO 9JIEMEHTOB
MaccuBa CJIy4YaulHBIX YHUCEIl,
KOTOpbIE  OTJIHMYAOTCA  OT
33JaHHOT0 4Hncia He Oolee
JeM Ha 4.

JBa
napamerpa:
pasmep
MaccHBa,
3HAUEHOE
YHCIIO

MO ma-
BBIPAKCHHE

21

MO ma-
BBIPAKCHHE

Meton BO3BpaIlaeT
JIOTUYECKOE 3HaYEeHUE,
YKa3bIBaIOLIEE CYIIECTBYET JIU
3aJIaHHBIA CUMBOJI B CTPOKE

JBa
rapameTpa:
CTpOKa
HCKOMBIM
CHMBOJI

Jciacrar

22

II0JIL30BaTEILCKUN

Mertoa Bo3BpalllaeT aBa yucia
— MAaKCHUMAJIBHBIC J3JICMCHTBI
MAaCCHBOB CITYYalHBIX YHCEIL.

Ba
napamerpa:
pa3Mepsl
MacCHBOB

JIIMO1a-
BBIPAXKCHHE

23

OUOJIMOTEYHBII

Merton BO3BpaIlacT
CKaJsIpHOE IIPOU3BEICHUE
JBYX CIIy4aliHBIX BEKTOPOB.

OnunH
napamerp:
pasmep
BEKTOPOB

Jciacrar

24

MO ma-
BBIPAKCHHE

Meton

JIBYX
qucen

BO3BpAILIAET CYMMY
MATpUl]  CIy4YalHbBIX

JBa

napamerpa:

pasMmep MaTpHuil

MO ma-
BBIPAKCHHE

25

II0JIL30BaTEILCKUN

MeTton
KOJINYECTBO
3aJJaHHOTO
MaTpule
qHCen

BO3BpallaeT
BXOXKJICHUI
3JIEMEHTA B
BEIIIECTBEHHBIX

Ba
rapaMmeTpa:
Marpuiia

)1 (0 (9:10) 4
DJIEMCHT

n

Jenerar

4. Bonpochl JJ1s1 3aIIUTHI PaOOTHI

1. [TosicHuTe HAa3HAUYECHME KaXXI0TO TTapameTpa metoaa Beginlnvoke( ).
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2. Ilowemy mpu WuCHOJB30BAaHUM THUMA JeJerara B KauecTBe MeEToja
oOpaTHOTO BBI30Ba mocheAHU mapamerp Metona Beginlnvoke() moxHO He
UCIIOJIb30BaTh?
3. OnummTe 00JacTH KCIOJIb30BAHUSA ACHHXPOHHBIX JeneraroB. B kakux

tunax npoektoB .NET Framework onu npumennmsi?
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JIABOPATOPHAS PABOTA 5. IPUMEHEHUE KJIACCA THREAD

1. Lenb u conepxxkanue

Ilens maGopatopHOii pabOTHI: HAYYUTHCS UCIOJIB30BaTh  0a30BBIC
BO3MOKHOCTH Kiacca noTokoB Thread.

3amaun 1abopaTopHOM pabOTHI:

— Hay4YuThCs co3aaBath nMotoku Thread;

— HAyYUTHCS UCIIOIb30BaTh MACCHBBI IIOTOKOB;

— HAY4YUTBCA OCYIICCTBIIATE MOHUTOPHUHI' IIOTOKOB.

2. Teopernueckoe 000CHOBaHUE

C momomipio kiacca Thread mMo)kHO He TONBKO cO37aBaTh IOTOKH, HO H
yOpaBiIsITh UMU. Hipke mpuBeAeH KOJ MPOCTOro MpUMEpa CO3JaHUS U 3aIlycKa

HOBOT'O ITOTOKAa.

static woid Main()

i
var tl = new Thread(ThreadMain};
tl.start();
Console.WriteLine("rnasHwid noTok.™);
I

static void ThreadMain()
r

1

}

B »tom xome xoHCTpykTOp Kiacca Thread meperpykeH mis mpuema

nsole.WriteLine("BunonHaeTca B noToke.");

nenerara tuma ThreadStart miam ParameterizedThreadStart. Jlemerar ThreadStart
oTIpeJIeIAeT METO/ C TUIIOM BO3BpaTa void, He MpUHUMArOIIMi apryMeHThl. [Tocie
co3nanust oobekTa Thread mOTOK MOXKET 3aImycKaThCs C MOMOIIBI0 MeToa Start ().

[Tocme 3amycka NpPHUIOKEHHWS HA SKpaH BBIBOAATCS JaHHBIE M3 JIBYX
IIOTOKOB:

This is the main thread.
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Running in a thread.

[IpuBeneHHBIN BBILIE MOPSAOK BBIBOJA HE rapaHTUpyeTcs. Jleno B TOM, 4To
BBIIIOJIHEHHE ITOTOKOB IUIAHUPYETCS ONEPALMOHHOM CUCTEMOM, a 3TO 3HAYUT, 4TO
KQKJIBIM pa3 0YEPEAHOCTb TOTOKOB MOXKET MEHSITHCH.

Panee yxe ymnoMuHanoch, 4ro C ACHHXPOHHBIM JEJIETaTOM MOKHO
UCIIOJIb30BaTh JISIMOJa-BeIpakeHHe. Ero Taxke MOXHO IPUMEHATh U C KIJIACCOM

Thread, mepenaBasi peanu3anuio METO1a TOTOKa KOHCTpyKTOpY Thread:

static void Main()

!
var t1l = new Th 'l'-|l|I:I:} =7
Console.WriteLine(“BunonnReTca B notoke, id: {@}",
Thread.CurrentThread.ManagedThreadId));
tl.Start();
Console.WriteLine("Mnaevui noTowr, id: {@}",
Thread.CurrentThread.ManagedThreadId);
¥
Tenepb B BBIBOJIC IporpaMMal 6y,Z[CT TaK¥XKE IIPUCYTCTBOBAThH
I/I,Z[CHTI/I(bI/IKaTOp IIOTOKa:
I'maBHBIN OTOK, 1d: 1.

Brinonnsercs B motoke, 1d: 3.

3. MeToauka U NOpsI0K BBIOJHEHUS paOOThI

1. CoznaiiTe KOHCOJBHOE MPUIOKEHUE M PEANU3YyWTEe NPUMEDP PEILICHHUS
3a1a4M C UCI0JIb30BAHUEM TTOTOKOB.

[Ipumep pemieHus 3a1auu:

Peanu3oBath BbIMOTHEHUE J1A0OpAaTOpPHOW pabOTHI T METOAa IOWCKa
MAaKCHUMAJIBHOTO 3JIEMEHTA B MACCUBE CIIy4ailHbIX YMCEIL.

Pemenune npumepa:

1.1. Peanuzyem MeTOJl NOMCKAa MAaKCHMAJIBHOTO »3JEMEHTa B MacCHUBE

ciy4yaiHbIX yucen (puc. 5.1):
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static void CalcMax()

{
int threadIld = Thread. CurrentThread.ManagedThreadld;
Console WriteLine{"MNovok {8}, Congamqe Maccusa. . a5 thrqad[dj;
int N = 18;
int[] mas = new int[N];
Console Writeline("MNotok {8}. WHHUWANMIAUWA INSMEHTOER Maccuea...", threadld);
Random rid = new Random(threadId):
for(int 4 = @; i < mas._Length; i++)
{
mas[i] = rnd.Next(1884);
¥
Console Writeline("NMNotok {8}. MNowck MakcHManNsHOrs anemeHTa...", threadld);
int max = mas[@];
for (int 1 = @; i ¢ mas.Length; i++)
{
max = {mas[i] * max)} ? mas[1] : max;
}
Console Writeline{"Novok {8). MakcwmanbHuA pagmest = {117,
threadld,
max);
}

Pucynok 5.1 — Metoa noucka MakCUMaJIBHOTO 3JIEMHTA B MACCUBE CIIyYalHBIX

YUCCII.

1.2. Peammzyem ¢yHkiuio Main ¢ HCIONB30BaHHEM MacCHBa IOTOKOB,

KaXIbIH U3 KOTOpPBHIX OyAeT paboTaTh CO CBOEH KomHMeW CIydallHOrO MaccuBa

(puc. 5.2).

static void Main(string[] args)

i
Action method = CalcMan;
Thread[] tmas = new Thread[28]); // 28 noTokoe
for (int i = @; i ¢ tmas.Length; i++ )
i
tmas[i] = new Thread(CalcMax);
tmas[i].Start();
}
Console.ReadKey();
}

Pucynok 5.2 — Meron Main 115 co31aHUSI MHOXKECTBA MTOTOKOB.

1.3. 3amyctute npunoxenue, [lonpoOyiiTe M3MEHNUTH 3HAYEHUST KOJIMYECTBA
MOTOKOB U pa3Mep maccuBa. OOpaTtuTe BHUMaHKME Ha BBIBOJA MH(OpPMAIIUU O XOJIe

BBINIOJIHCHUWA PCILICHUSA 3aaa4H.
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2. CospaiiTe KOHCOJBbHOE NPWIOKEHHE ¢ ucojp3oBaHueM MS Visual

Studio.

3. PC&J’IHSYﬁTC MCTOJ IJId 3aIlyCKa B OTACIBbHOM IIOTOKC (B COOTBCTCTBHH C

UHIUBUAYAIbHBIM BapuaHToM). Co3gaiiTe nmenerar Ijsi MPEACTABICHHS METOIA

(ecru TpeOyeTcs).

4. B ocHoBHOU mnporpamMme ((pynkuus Main( )) peanusyite co3gaHue

MaccuBa IMOTOKOB (pa3Mep OINpEeAeTUTe CaMOCTOATENIbHO). 3T€M 3alyCTUTE BCE

3JICMCHTBI MaCCHUBa (HOTOKI/I) Ha BBITIOJIHCHHUC.

5. MetoJ, BBINOJHAIOIIMKACS B MAapauIEIbHBIX IMOTOKAX NOJKEH BBIBOAWUTH

I/IH(I)OpMaI_[I/IIO 0 XOJI€ CBOCTO BBINIOJIHCHHUA B KOHCOJIb IIPUJIOKCHUA.

NunuBuayanbpHOE 3a1aHKE.

Bapuant Merton nis peansannu

1 MeTo1 BBIUMCIIEHHS CPENHETO apU(PMETUUECKOTO JJIEMEHTOB MAaCCUBA.

2 Meroa noucka MaKCUMaJIbHOTO JIEMEHTA B MATPHUILIE.

3 MeTton npeoOpa3oBaHus MATPULIBI CIyYalHBIX YUCEN: KaXKAbIH AJIEMEHT
3aMEHSAETCS KOCHHYCOM 3JIEMEHTa MaTPHIIBL.

4 Meroa noacyera KOJMYECTBA YETHBIX 3JIEMEHTOB B MATPULIE.

5 Meroa BBIYMCIEHUS CKASAPHOTO NPOU3BEAECHUS JABYX CIy4YalHBIX
BEKTOPOB.

6 Meroa pacyeTa MOLYJIs CIIy4aiHOIO BEKTOPA.

7 Meton 1mpeoOpa3oBaHHsS MAaTpHULbl  CIy4allHbBIX UHCEN: YETHBIE
JIEMEHTBI 3AMEHSIOTCS TAHTEHCOM 2JIEMEHTA MaTPULIBL.

8 Meroa noacyera KOIM4eCTBa YUCEIl, KPATHBIX 3, B MACCUBE CIIy4alHbIX
4HCElL.

9 Meroa BbIUHMCIEHUS CTATUCTUKU (KOJUYECTBO AJI KaXJAOTO BXOISILETO
CHMBOJIA) MO CTPOKE.

10 Meroa BbIUHCIEHUSI CTATUCTHKY 10 CIyYaHHOMY MAacCUBY (KOJIMYECTBO
HJIEMEHTOB JIJIsl KQX/10I0 3HaYEHMsI MACCHBA).

11 Meton mnpeoOpa3oBaHusT MaTPULIBl CIyYalHBIX YMCEI: HEUYETHBIE
JIEMEHTBI 3aMEHSI0TCA —1.

12 MeTo HoHcKa CpeiHEro apuPpMETHUECKOT0 3JIEMEHTOB MATPUILIBL.

13 Metoa BBIYMCIEHUS] MUHUMAJIbHOIO 3HAYEHHUS B MAaTpPHILE CIy4YalHBIX
YHCElL.

14 Meroa pacyeTa CyMMBbI 2JIEMEHTOB MACCHBA CIIYYaHBIX YHCEIL.

15 Meton mnpeoOpa3oBaHUS MATPUIBl CIyYalHBIX YHCEN: 3JIEMEHTHI
KpaTHbIe 3 3aMEHSIOTCS Ha KBAAPAT COOTBETCTBYIOIIETO 3JIEMEHTA.

16 MeTton BeluuCiIeHUs (hakTOpHaia Yucia.
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17 Merton npeoOpa3zoBaHus MATPUILIBI CIIYYaHHBIX YUCEN: KKIbIA JIEMEHT
3aMEHSIETCS CHHYCOM 3JIEMEHTA MaTPUIIBIL.

18 Meronx npeoOpa3oBaHusi MATPUIl CIy4alHBIX YHUCEI: YETHBIC
AIIEMEHTHI 3aMEHSI0TCA CyMMOM KOCHHYCa u CUHYyCa
COOTBETCTBYIOIIETO 3JIEMEHTA MATPHULIBI.

19 Meton mnpeoOpa3oBaHusi MaTPULIBl CIyYaWHBIX YHCET: HEYETHBIC
AIEMEHTHl ~ 3aMEHSAIOTCA  CYMMOM  TaHreHca M KOTaHIeHca
COOTBETCTBYIOIIETO 3JIEMEHTA MATPULIBI.

20 Meroa BbIUMCIIEHUS CTATHUCTUKHU IO CIy4yalHOH Matpule (KOJIM4eCTBO
AJIIEMEHTOB JIJISl K&YKJO0T0 3HAYEHUSI MATPUILbI).

21 Meronx mojacueTra KOJIMYECTBA YETHBIX M HEYETHBIX DJIEMEHTOB
MaTPHIIBI.

22 Merox  BBIUMCICHUS CTAaTHCTHKHA 1O  TPEXMEPHOMY  MAaCCHUBY
(KOJIMYECTBO 3JIEMEHTOB JIJIsl KQKJI0TO 3HAUEHUSI MaCcCUBA).

23 Meron mpeoOpa3oBaHMsl MATPHUIBI CITyYaWHBIX YHUCEN: BCE DJIEMEHTHI
3aMEHSI0TCA CYMMOM KOCHHYCA U CHHYCa COOTBETCTBYIOLIETO 3JIEMEHTA
MaTPHIIBL.

24 Meron  BBIYUCIEHHUS CpPEIHEro apu(METHUUEeCKOro TPEXMEPHOIO
MaCCHBa CITy4alHbIX YUCE.

25 Metoa BBIYUCIIEHUS] CYMMBI IBYX MATPHIL.

4. Bornpochl JJ1s1 3aIIUTHI PaOOTHI

1. B kxakom mpocTpaHcTBe uMeH ompezaeneH kiacc Thread? Ilosicaute

Ha3zHaueHue knacca Thread.

2. Kak nomy4yuTs u1eHTU(UKATOp TEKYIIETO MOTOKA?
3. Kakoii MeTo/1 OCYIIECTBIIAET 3aMyCK METO/1a Ha BBIMOJHEHUE B TOTOKE?
4. JIns 9ero HeOOXOIUMBI JiefieraThl TP HCTONb30BaHuM Kinacca Thread?

5. Kak opranu3oBath HECKOJILKO IMIOTOKOB B Iporpamme?
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JIABOPATOPHAS PABOTA 6. IIEPEJIAYA JJAHHBLIX IIOTOKAM

1. Lenp u conepxxkanue

Ilens maGopaTopHO¥ pabOTHI: HAYYUTHCS CO3/1aBaTh MHOTOMOTOYHBIC
NPUIOKEHUST C BO3MOXKHOCTBIO TIepeJlaud TapaMeTpoB B  MapajlielabHO
BBITIOJTHSACMBIC TIOTOKH.

3agaun 1abopaTOpHON PabOTHI:

— U3yYUTh MEXaHU3M IepeIauu MapaMeTpoB B TIOTOK;

— Hay4YUTBhCS pEIIaTh MPAKTUYCCKUE 3aJIa9M C HCIOJb30BAHUEM ITOTOKOB C
napaMeTpamu;

— U3YYUTHb BO3MOKHBIC MCTObI IICPCAaYN ITapaMCTPOB.

2. TeopeTndeckoe 000CHOBaHUE

[lepenaBaTh TOTOKY KakHWe-TO IaHHBIE MOXKHO JIByMs CIIOCOOaMH: B
koHCTpyKkTOope Thread ¢ momouibio nenerata ParameterizedThreadStart mmubo 3a
CYET CO3J[aHMs CIEIHAaIbHOTO KJIacca U OINpPEEICHUs] METO/Ia MOTOKA Kak METOoAa
9K3EMIUISIPA, YTO TIO3BOJIMT HMHHUIMAIM3UPOBATH JIAHHBIC OSK3EMIUIApAa Tepe
3aITyCKOM TIOTOKA.

Jliis mepeiaur JaHHBIX MOTOKY HEOOXOJUM KaKOW-TO KJIACC WM CTPYKTYpa,
rae Obl MOXHO OBUIO COXpaHWTh JaHHbIe. B paccmarpuBaeMoM IpuMepe
ompenensiercss CTpykTypa Data, KoTopas COAEpXXHUT CTPOKY, HO B TPUHIIHIIC

nepeaBaTh MOXKHO JII000M 0OBEKT:

public struct Data

1
¥

public string Message;

B cnyuae npumenenust nenerata ParameterizedThreadStart Touka Bxoma B

MOTOK JIOJDKHA 00s3aTeNIbHO MPUHUMATh MapameTp THUIa object W BO3BpaIIaTh
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void. O0BEKT MOKHO MPUBECTU K HY>KHOMY TuUIly. Hanpumep, Hike Moka3aHo, Kak

BBIBECTH HA KOHCOJIb COOOIIICHHUE:

static void ThreadMainWithParameters(object o)

Data d = (Data)o;
Conscle.Writeline("BwnonHaeTcAa B noToke, nonydedo {8}1°, d.Message);

¥
B konctpyktope kimacca Thread M0oXHO Ha3HAUWTH HOBYIO TOYKY BXOJa
ThreadMainWithParameters u BbI3BaTh MeToa  Start (), mepeaaB emy

nepeMeHHyto d:

static wveoid Main()

1
var d = new Data { Message = "Info" };
var t2 = new Thread(ThreadMainWithParameters);
t2.5tartid);

¥

Hpyrum cmocoboM njisi mepenavyd JaHHBIX HOBOMY TIOTOKY SIBIISIETCS
onpenaesneHue kiacca (Hanpumep, MyThread) ¢ HEOOXOIUMBIMH TIOJIIMH, a TaK¥Ke

rJIaBHOro Me€Troaa IoToKa Kak METOJa 3K3CMILIApPaA 3TOr0 Kjiacca:

public class MyThread

{

private string data;
public MyThread(string data)

1
this.data = data;
}
public woid ThreadMain{)
i
Console.WritelLine("BunonuaeTcAa B8 noToke, data: {@}", data);
¥

}

B sTom cmygae MmoxHO co3aaTh 00bekT kiacca MyThread u mepenats ero u
meron ThreadMain () xoHcTpykTtopy kiacca Thread. IToTok cMoxeT momydaTh
JOCTYT K TaHHBIM:

static void Main()

{

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

3. MeToauka 1 mOpsiI0K BBITOTHEHHS paOOTHI
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1. Co3nmaiite KOHCOTMBHOE MpUIOkeHHE B cpeae MS Visual Studio.

2. C IMOMOIIBIO ITAPaAaMETPU3UPOBAHHBIX IIOTOKOB BBIIIOJHUTC PCIICHHC

3a/la4v B COOTBCTCTBUU C MHANBU/YyaJIbHBIM BapUAHTOM.

NHpnuBuayanbHOE 3aJaHKE.

Bapuant

Pemaemas 3agaua (pe3ynbpTaT METO/1a)

BxonHble mapaMeTpbl

1

Merong HAXOOUT MHOAMHOXKECTBO JJIEMEHTOB MACCUBa
CIIYYalfHBIX YHCEJI, KOTOPBIC OTIMYAIOTCS OT 3aJaHHOTO
yuclia He 0oliee ueM Ha 4.

JIBa mapameTtpa: pasmep
MaccuBa, 3Ha4YEHOE
YUCJIO

MCTOIL HaxXOqUT JIOTMYCECKOC 3HAYCHHE, YKa3bIBAIOIICC
CYHICCTBYCT JIN 3aJJaHHBINA CUMBOJI B CTPOKC

JIBa mapameTpa: cTpoka
U UCKOMBIN CUMBOJI

MCTOIL HaxXoauT JBa YHCJIa — MAaKCHUMAJIBbHBIC 3JICMCHTBI
MacCuBa C.Hy‘-IElﬁHI:IX YHUCCII.

JBa rnapaMmeTpa:
pa3Mepbl MaCCUBOB

Meron  HaxoOuT — CKaJspHOE
CIIyYaillHBIX BEKTOPOB.

MPOU3BEIICHUE  JIBYX

Onun napamerp:
pa3Mep BEKTOPOB

Meron HaXOOUT CYMMY ABYX MAaTpHUL CIy4alHBIX YUCET

JIBa mapamertpa: pasmep
MaTpuIl

Metoq HaXOOUT KOJHWYECTBO BXOXICHUMU 3aJaHHOTO
3JIEMEHTA B MAaTPUIIE BEILIECTBEHHBIX YUCET

Ba rapamMmeTrpa:
MaTtpuia ¢ IeJIeBOM
DJICMCHT

MeTon HaxoOUT pe3yabTaT CIOXKEHHS ABYX CIy4YailHBIX
BEKTOPOB LEJIBIX YUCEI

Onun napameTp:
pazMep BEKTOPOB

MeTonq HaXOIUT KOJHUYECTBO BXOXKICHUU
CHMBOJIa B CTPOKE

3aJJaHHOTO

JIBa mapameTpa: cTpoka
U LIEJIEBOU CUMBOIJI

MeTton HaAXOOWUT MOAMHOMKECTBO UYETHBIX DIIEMEHTOB
MaTpPHIbI CIYYaHBIX YHCEIT

JlBa mapameTpa: pazmep
MaTPHIBI

10

MeTo T HaXOJUT CTAaTUCTUKY MAacCHBAa CIYYaWHBIX IIEITBIX
YyHuCeNl: CINHUCOK Tmap (YHUCIO MacCuBa, KOJIUYECTBO
BXO)KJICHHIA )

Onun napameTp:
pa3Mep mMaccuBa

11

MeTton BO3Bpalla€T JOTHYCCKOC 3HAYCHHUE, YKa3bIBAIOLICC

CYH_IGCTByeT JIN 3aI[aHHI>II>'I 3JICMCHT B ManI/II_Ie qUucel
double

JBa rnapaMmeTpa:
MaTpula MU HCKOMBII
JJIEMEHT

12

Meron HaxomAUT CyMMY D3JIEMEHTOB MAaTpPHILB
CIIyYaHBIX YHCEI

LEJIBIX

JIBa mapameTtpa: pasmep
MaTpHUILbI

13

Meron HaxOIUT  pasHULy MaKCUMaJIbHOIO 51
MHUHUMAJIBHOTO 3JIEMEHTOB MATPHUILBI LIEIBIX CIy4aiHBIX
qyucell

JIBa mapameTtpa: pasmep
MaTpULbI

14

MeTon HaxoOuT JOTMYECKOe 3HaueHue, YKa3blBalollee
CyIIECTBYET JM 33JaHHOE 4YHUCIO B MACCHUBE IIEJIBIX
CIIyYaHBIX YHCEI

JIBa mapameTtpa: pazmep
MacCuBa Y HCKOMBINA
SJIEMEHT

15

Metox BO3BpallaeT MaTpHIly —CIydyailHBIX ~OMTOBBIX
sHaueHnit (0 wim 1), popmupyemyro ciyqaitHpIM 00pa3om

JIBa mapamertpa: pasmep
MaTpHUIbI

16

Meton BO3BpalaeT CTPOKY MaKCUMaJbHOM JJIMHBI Ha
OCHOBE IIEPEJaHHOT0 MacCUBa CTPOK

Onun napamMerp:
MaccuB (MM CIIHCOK)
CTPOK
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17 Metoa BO3BpamaeT MOJMHOMKECTBO 3JIEMEHTOB MaccuBa | OguH napameTp:
CIIy4alHBIX YHCEJI, KOTOPBbIE AEIATCS Ha 3 pasmep HCXOJHOTO
MaccHBa
18 Meron HaxOAMT 4YHCIO — KOJIMYECTBO DJIEMEHTOB | /[Ba rnapamerpa:
MPUCYTCTBYIOIIMX B 000X MacCHBaX CIy4alHbIX YHCEII. pa3Mepbl MaCCUBOB
19 Metox HaxomuT cpenHee apupMeTHUECKoe 3JIEeMEHTOB | J[Ba mapameTpa: pazmep
MaTpPUIbI CIYYAHBIX YHCEIL. MaTpHUILbI
20 MeTtoa HaXOAUT pe3yabTar MU(POBAHUS CTPOKU: KXl | [Ba rapamMmerpa:
UCXOJHBIA CHMBOJI CTPOKHM 3aMeHsieTcsl IIU(POBAHHBIM | UCXOAHAS CTpPOKa,
CHUMBOJIOM, KOJI KOTOPOT0 Ha n OOJbIIE KOJa MCXOJHOTO | YUCIO CABUTA N
CHMBOJIA.
21 Meroaq HaxoAUT TOJMHOXECTBO 3JIEMEHTOB MaccuBa | OnuH napamerp:
CIIy4alHBIX YHCEII, KOTOphIE ACNATCA Ha 6 pazmep HUCXOJHOTO
MaccuBa
22 Meton HaxoIUT CTaTUCTUKY JUIsl CTPOKM: cnucok mnap | OauH napamerp:
(CHMBOJI CTPOKH, KOJTMYECTBO BXOXKJICHUMN) aHaJIM3HUpyeMasi CTpOKa
23 Merton HaXOAUT  pa3HULY  MAaKCUMaJIbHOIO u | JIBa mapamerpa: pasmep
MUHHMAJIBHOTO 3JIEMEHTOB MaTPHIIBL. MaTpHUILbI
24 Meroaq HaxoAUT TOJMHOXECTBO 3JIEeMEHTOB MaccuBa | OnuH rnapamMerp:
CIIy4alHBIX YHCEN, KOTOPBIE ABIISIOTCS YETHBIMU pazmep HCXOJIHOTO
MaccuBa
25 Merton HaxXxoOOUT KOJMYECTBO HEYETHBIX OJJIEMEHTOB B | J[Ba mapamerpa: pazmep

MaTpUILE CIIy4alHbIX YUCEI

MATPHUILIBI

4. Borpochl 711 3aIUTHI paObOTHI

napameTp (cchuiKy Ha 00bekT)? OTBET 00OCHYITE.

1. OnuimTe BO3MOXHBIE IMyTH MEpeladu TapaMeTpoB B MOTOK.

2. IlonymaiiTe, MOXHO JIM MEPENATh B HECKOJIBKO MOTOKOB OJHMH M TOT K€




36
JIABOPATOPHAS PABOTA 7. TUIILI IIOTOKOB. YIIPABJIEHUE
I[TIOTOKAMMU

1. Ilenb u conepxanue

[lenp nmabopatopHOi pabOTHI: OCBOUTH MPHUHIIMIIEI CO3/IaHUS U YIIPABICHHS
MOTOKaMH.

3agaun 1abopaTOpHON PabOTHI:

— HAYYHUTHCSI CO3/IaBaTh (POHOBBIC U MTPHOPUTETHHIC TOTOKH;

— HAYYUTHCS pabOTaTh C MYJIOM MTOTOKOB;

— HAY4YUTHCS peliaTh MNPAKTUYECKHE 3aJa4d C HCIOJIb30BaHHWEM ITyJia

ITIOTOKOB.

2. TeopeTnueckoe 000CHOBaHUE

2.1 ®oHOBBIEC U IPUOPUTETHHIE MOTOKHU

[Ipouecc mNpuIoKeHUs MNPOJOJIKAET BBINOJHATBCS 1O TEX IOp, IOKa
BBITIOJIHAETCSI XOTsI Obl OJMH MPUOPUTETHBIN MOTOK. Eciu BbImosHsAeTcs Ooliee
OJIHOTO TPUOPUTETHOIO TMOTOKa, a Meroa Main () 3aBepuiaercsi, Mpolecc
NPUIOKEHUSI OCTAETCS AKTUBHBIM JI0 TE€X IOpP, MOKa HE OyIyT 3aBeplIEHBbI BCe
IPUOPUTETHBIE TOTOKHU.

[ToTok, co3naBaemMslil ¢ momoisko kinacca Thread, mo ymonauanuto siBisieTCs
npuopuTeTHbIM. [lOTOKHM, co3naBaemble B IyJi€ MOTOKOB, BCErJa SIBISIOTCA
(hOHOBBIMU.

ITpu co3ganuu nmotoka ¢ momoinsto kiacca Thread MoxxHO yKka3aTh, KakKUM
JOJDKEH OBITh MOTOK — MPUOPUTETHBIM WM (HOHOBBIM. J[J11 3TOr0 HEOOXOAMMO

yCcTaHOBUTH cBoicTBO IsBackground.
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PaccmoTpum npumep (puc. 7.1). BeiBoa gaHHOM mporpamMMbl MpecTaBiIeH

Ha puc. 7.2(a).

static void Main(string[] args)
1
Console.BackgroundColor = ConsoleColor.wWhite;
onsole.Clear();
onsole. ForegroundColor = ConsoleColor.Black;

‘i)

Console.WritelLine(“MoTok Main =zanyweu");

Thread th = new Thread(
(=
Console.Writeline("MoTok MyNewTread sanywed™);
Thread.Sleep(388@);
Console.WriteLine("MoTok MyNewTread ocTaHoBnew™);

]'j
IsBackground=false, Name ="MyNewTread™” H
E ¥

th.5tart();

Console.WriteLine("Motok Main ocTtauoenexn™);

Pucynok 7.1 — IIpumep ycTaHOBKHM THUMA MTOTOKA.

pEpeee T

orok Maln zanywed nvow Hain aanymen

orok MHain ocradHoeaen oprok Main ocTaHosAen

oroK MyMewTread sanyuen oror MuMewTread sanuywen

oror HyHewTread ocTamopacw A NPONGASCHHA HAMMHTE ARGYS KAXDHLY . . -

A NpONDASEHHA HOKHHTE ANBGYS KAXDHUY . . .

a) 0)

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

Ecnmm wu3MeHuTh KOI mpOrpaMMbl M YCTAaHOBHTH CBOWCTBO IIOTOKA
IsBackground B 3HaueHWM paBHOE true, TO BBIBOJ MPOTPAMMBI H3MEHHUTCS
(puc. 7.2(0)). B nepBom ciiyyae notrok MyNewThread siBisieTcsi mpUOpPUTETHBIM,

BO BTOpOM — (oHOBBIM. [ToTok Main He oxuaeT 3aBepiieHus: GOHOBBIX TOTOKOB.

2.2 IlpuopureTsl NOTOKOB
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3a IUIaHUPOBAHME IIOTOKOB OTBEYAac OIEPALlMOHHAs CUCTEMa, HO
IPOrPaAMMUCT MOJKET BIUATH HA 3TOT MPOLIECC, Ha3HAYasi MOTOKAa M IPUOPUTETHI.

OnepanyoHHasi cucTeMa IUIAHUPYET BBIIIOJHEHHE IOTOKOB Ha OCHOBE HX
npuopuTeToB. II0TOK ¢ HAMBBICIIMM MPUOPUTETOM HAYMHAET BbINOJIHATHCS B LII1
nepBbIM. [loTOK mpekpamiaer BeimosHeHWEe W ocBoOoknmaer LI, ecnu emy
TpeOyeTcs 0’)KMJaHUE KaKOTro-TO pecypca. EcTh HECKOJIBKO PUYUH U1l IEPEX0Aa
NOTOKa B pEXUM OXujaHus. Hampumep, 3TO MOXKET NPOUCXOIUTH H3-32
IIOJIyYEHHUsI KOMaH/Ibl Ha 3aChllIaHUE, U3-3a HEOOXOUMOCTH OKUAATh 3aBEPIICHHE
JVICKOBBIX OIlE€palii BBOJA-BBIBOJA, ITOCTYIUICHUE CETEBOrO makera u T.1. Ecim
notok He ocBoboxmaer LIl camocTosITeNbHO, €ro BBITECHSET IIAHUPOBIIUK
IOTOKOB. ECIM IOTOK HMeEET BBIIACICHHBIA KBAaHT BPEMEHH, OH MOXKET
ucnone3oBath [I{II HenpepsiBHO. EcCiaM BBINNOIHAETCS HECKOIBKO IOTOKOB C
OJIMHAKOBBIM IIPUOPUTETOM, KaXKIbI U3 KOTOPBIX OKUJAET IOJYyYEHHUs JOCTyIa K
II1, ruIaHUpOBIIMK NOTOKOB INPHUMEHSET ANTOPUTM KPYIOBOI'O OOCIYKHBAHMUA,
IIPEeOCTaBisAsd 3TUM IOoTOKaM poctyn K L{II mo ouepenu. B ciydyae BbITeCHEHUS
IIOTOK IIOMEIAETCS B KOHELl O4epeu.

B knacce Thread 6a30BbIii TPHOPUTET MOTOKA YCTAHABIMBACTCS B CBONCTBE
Priority. [lomycTtumple 3HadeHwusi ompesneneHsl B mepeunciaeHun ThreadPriority.
OTU 3HAYEHUs TMPEACTABISIOT pa3JIMYHble YPOBHU MPUOPUTETA M BBITJISAIAT
cnenyromum obpazom: Highest, AboveNormal, Normal, BelowNormal u Lowest.

[Tpu Ha3HaUeHHH MOTOKY 0OJiee BBICOKOIO MPUOPUTETA CIAEAYET COOI0IaTh
OCTOPOKHOCTb, TIOCKOJIBKY 3TO YMEHBIIAET IIAHCHhl HA BBIMOJHEHUE JJI APYTIHX
noTokoB. Eciau 3TO HAacTOsATENbHO HEOOXOIUMO, TO JIydllle W3MEHSTh MPUOPUTET

TOJIbKO Ha KOPOTKOC BpPEMAI.

2.3 CoCcTossHUS MTOTOKOB

[ToTok co3maercs 3a cuer BbI3oBa Metona Start () oobekta Thread. Omnako

nocJse BbI30oBa MeToja Start( ) HOBbIM MOTOK BCE €Ille MPeObIBAET HE B COCTOSIHUU
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Running, a B cocrosiuun Unstarted. B coctosinue Running notok nepexoauT cpasy
MOCJIE TOTO, KaK TUIAHWPOBIIUK TMOTOKOB OIMEPAIMOHHOW CHCTEMBI BBIOEPET €ro
Ut BeIMonHeHus. HbopManys o TeKyleM COCTOSHHH MOTOKa JOCTYIHA Yepes
cBorictBo Thread.ThreadState.

C nomomsto Meroaa Thread.Sleep( ) mOTOK MOKHO TIEPEBECTH B COCTOSTHUE
WaitSleepJoin u mpu 3TOM yKa3aTh, 4epe3 KaKoil MPOMEKYTOK BPEMEHHU MOTOK
JIOJDKEH BO30OHOBUTH paboTy. UTOOBI OCTAaHOBUTH MOTOK, HEOOXOIMMO BBI3BATH
meton Thread.Abort( ). IIpu BbI30BE 3TOr0 METOJIa B COOTBETCTBYIOIIEM IOTOKE
renepupyetcs uckirodenue tumna Thread AbortException.

B ciydae ecnu niis 3TOTO MCKITIOUEHHS TIPETYCMOTPEH 00pabOTUHK, TIEpe.
3aBEpPIICHHEM IMOTOK CMOYKET BBIMOJHUTH HEOOXOIUMBIC OTNEpallii MO OYHCTKE.
UTtoObl TMPOMOJDKUTH  BBHITIOJIHEHWE TIOTOKA IIOCJE€  BBIJAYM  HCKIIFOUCHHUS
ThreadAbortException, cieayert Boi3BaTh MeToa Thread.ResetAbort( ). CocTosinue
MOTOKA, IMOJIYYalOIIero 3ampoc Ha HEMEUICHHOE MpPEKpalleHHe, U3MEHSETCS C
AbortRequested va Aborted, eciii mOTOK HE TPOU3BOAUT COPOC.

Ecimn HEoOXoaMMo JOXKUIAThCS 3aBepIICHHs pPabOTHl IMOTOKA, MOXKHO
BbI3BaTh MeToj Thread.Join(). DToT MeTonm OMOKMPYeT TEKYIIMM IOTOK U
nepeBoauT ero B coctossare WaitSleepJoin 1o Tex mop, moka He OyAeT 3aBepiieH

HpPICOC,Z[PIHCHHBIﬁ K HEMY IIOTOK.

2.4 ITynbl MOTOKOB

Coznmanve mOTOKOB TpeOyeT BpeMmeHH. Eciu ecTh pa3inyHbie KOPOTKHUE
3a]a4M, MOJAJIC)KAIUE BBIMOJTHEHUIO, MOKHO CO3/1aTh HA0Op TOTOKOB 3apaHee U
3aTe€M MPOCTO OTHPABIATH COOTBETCTBYIOUINE 3aMPOCHI, KOT/Ia HACTYIAeT Ouepeib
JUTSL X BBITTOJTHCHUSL.

Ha npaktuke yacto TpeOyercsi, 4TOoObl B 3aBUCUMOCTH OT IMOTPEOHOCTH
KOHKPETHON 3a/layd KOJWUYECTBO TIOTOKOB YBEIWYHUBAJIOCH W YMEHBIIAIOCH

aBTOMaTH4YeCcKd.  Peann3oBbiBaTh  MOAOOHOE  TMOBEACHHE  MPOTPAMMUCTY
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CaMOCTOSITENIbHO He TpeOyercs. [l ynpaBiieHHs TaKUM IOBEJIECHHUEM IIOTOKOB B
NET Framework npegycmotpen knacc ThreadPool (kiacce myna moTokoB).

3HaYeHHE MAKCUMAJILHO JIOMYCTUMOTO KOJIMYECTBA IMIOTOKOB B ITyJIE MOYKET
u3MeHsaTecs. B ciydae nBysanepHoro L{II oHo mo ymosyanuto cocrasisger 1023
pabounx moTokoB u 1000 MOTOKOB BBOa-BHIBO/IA.

MOXHO yKa3bIBaTh MUHUMAJIBHOE KOJUYECTBO MOTOKOB, KOTOPBIC JTOJDKHBI
3aIyCKaThCs Cpaszy MOCIe CO3AaHMs Myja, U MAaKCUMAJIbHOE KOJIMYECTBO TTOTOKOB,
JTOCTYITHBIX B TyJie. ECli ocTtamuch Kakue-To mojjiexalnirne oopadoTKe 3a1aHus, a
MaKCHUMaJIbHOE KOJIMYECTBO IOTOKOB B MYJIe YK€ JOCTUTHYTO, TO OOjee HOBBIC
3amanusi OyayT MOMEIIAThCS B OUepeb U TaM OXKHUIATh, TOKA KAKOKH-TO U3 TTOTOKOB
3aBEPIIUT CBOIO paboTYy.

Paccmotpum mpumep mysia MOTOKOB JjIsi 0OpaOOTKU 3JIEMEHTOB MAacCCHBA.
Kak ToipkO oOdYepemHOH »SJeMEHT JI00aBISICTCS B MacCHB, B TYJ ITOTOKOB
nobaBisieTcss HoBast 3aj1a4a (111 00paboTKU T0OaBIEHHOTO JIEMEHTA).

Ha puc. 7.3 npencraBieH Kiacc, KOTOPbIM OMUCHIBAET 3JIEMEHTHI MACCHBA.

Knacc 3neMeHTOB MacCWea
Data - uenoe 4wcno,

Fac - gakTopwan yvcna Data

public class Ma

{
public int Data;
public long Fact;

Pucynok 7.3 — Kitacc-aneMeHT MaccuBa.
Pazpabotaem kmacc, KOTOpBIM TMO3BOJUT XPAaHUTh MACCHUB DJIEMEHTOB,

n00aBIsATh JIEMEHTHl Tuma Massltem B MaccuB M 3amyckaTh MOTOK 00paOOTKH

AJIEMEHTA MacCHBa C IeJIbI0 BRIUUCIEHUs (hakTopuana uncia (puc. 7.4).



41

fA ¢summary:

S/ Knacec maccuwea. Yepes Hero npod3IBOAMTCA
[/ noBaBnenHwe INEMEHTOR B MACCHB W Ianyck
f/f 3apav B nyne noTokoe

f7 </ summary >

3 references

public elazs MassData

i
private List<MassItem> massive;
1 reference
public MassData()
{
massive = new List<MassItem»(188@);
}
1 reference
public void Add{MassItem newElemsent)
{
if {newElement.Data < 1) newElement.Data - 1;
ff loGasnAaed INEMEHT B MaCCHB
massive. Add{newElament) ;
lll'l\.
¥ Ianyckaem 3agady obpaboTen 3nemeHTa (EWHMCNEHWE HEKTOpHANa).
* Jajava npefgcTaBneda B Bdge NAMOAA-BHpaxeHHA
*f
ThreadPool.QueuelserlorkItes(MethodForThread, newElement);
}
AF <summary>
Aff MeTop 3anyckaeTcA npw Qo03BNEHMA INEMEHTE B MACCHB
A < summary >
fff <param name="ob"*HoBWA INeMeHTL param:
1 reference
protected static vold MethodForThread{object ob)
{
MaszsItem item = (MassItem)ob;
int F = item.Data;
Console.Writeline({"Motor {8}. Mony4eH HoEwA snemesTt {117,
Thread .CurrentThread .ManagedThreadId,
item.Data);
long Factorial = 1;
while (F » 1)
{
Factorial *= F;
Thread.S5leep(188); // 3apep=xa
Console.WriteLine( NoTok {8}. BwvMcnewwe! Saktopwan o7 {1} paeew {2}",
Thread.CurrentThread . ManagedThreadld,
item.Data,
Factorial);
F--3
}
item.Fact = Factorial;
Console.WriteLine( NoTok {@}. Buuwmcnewwe 3asepueno! Gaxtopwan ot {1} pasen {2}",
Thread.CurrentThread.ManagedThreadId,
item.Data,
item.Fact);
1
}

Pucynok 7.4 — Knacc jy1s paboThl C MAaCCUBOM.
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Peamuzyem ynknuro Main( ), B koTopoit mpousBoautcs godasaeHue 1000

CIIy4alHBIX AJIEMEHTOB (puc. 7.5).

static void Main{string[] args)

{
Console.BackgroundColor - ConsoleColor.White;
Console.Clear();
Console. ForegroundColor = ConsoleColor.Black;

int MaxWorkThread;

int MaxIOTread:

T Pool.GetMaxThreads(out MaxWorkThread, out MaxIOTread);

Console.WriteLine("Makcumancuoe koamyecTeo pabounx notoxos: {@}." +
"MaKCcHMansHOE KONMYECTED NOTOKOE BE0Qa-Bweoga {1}7
MaxWorkThread, MaxIOTread);

/7 CozpaeM obbexT Knacca-Maccwpa W aobaenaeM 1800 CnyqYaRHuX INEMEHTOR
: a myData - new MassData():
Random rnd = new Random(};
for (int i = 8; i « 18688; i+s)
1
myData.Add(new MassItem() { Data - rnd.Mext{18) }):

on=ale. Readkey();

Pucynox 7.5 — Meroa Main( ).

BriBog TporpamMMel 1OKa3zaH Ha puc. 7.6.

AKCHMAALHOE KOAWYECTED PAaEOUYHX noTokoe: 1023.
AKCHMAALHOE KOAWYECTED NOTOKOE BEOAA—EMEona 1000

otok 6. MoayyenH HoBwH 3aemenT 3

oTtok 10. lMoayyeH HOBWH 3AeHMeHT 2

oTtok 11. lMoayyeH HOEWH 3aemeHT 8

otok 12. Moayyen HoBwH 3aemeHT 1

oTok 12. BuwuucaeHde 3aBepuweHo?! Paktopuaa ot 1 pasen 1
oTtok 12. lMoayyeH HOEWMH 3AEMEHT b

oTok 6. Buuucaenue?! Paxkvtopuan or 3 pasen 3

oTok 10. Buwuucaenue?! PakTopuaa ot 2 paseH 2

oTok 10. BuwuncaeHue zasepuweHo?! Paktopuasa or 2 paseH 2
oTtok 10. Moayyen HoBwWH 3aemeHT 2

oTok 12. Buwuucaenue?! DPakTopuaa ot b paseH b

otok 11. Buwuucaenuwe?! Paxktopuan or 8 pasen B

oTtok 10. Bwuucaenwe? Paktopuaan or 2 pasen 2

oTok 10. BuwuucaeHue 3aBepuweHo?! Paktopuaa ot 2 paseH 2
otok 10. MoaydeH HOBWH 3AEmMeHT 7

oTok 6. BuuucaenHue?! Paktopuaa ot 3 paseH b

oToK 6. BuuucaeHwe zasepueHo?! DPaktopuaa ot 3 paeeH b6
otok 6. Moayuen HoBwH saement 7

oTok 12. Buwuucaenue! Paktopuaa ot 6 pasen 30

oTok 11. Buwuncaenue! Paktopvaa ot 8 paeen 56

otok 10. Buwuucaenuwe?! Paxktopuwan or 7 pasen 7

oTok 6. Buuucaenue?! Paktopuaa ot 7 paseH 7

oTok 12. Buuyucaenuwe?! PaxkToouwaa oTr 6 pasedn 120

Pucynok 7.6 — Pe3ynpTaT paboThl IPOrpaMMBl.

WN3yunte mnpencraBieHHbIM KO mpuioxeHus. Mccienyire mnoseneHue
OporpaMMbl TMPU HM3MEHEHUM BpEMEHU 3aJCpX KU B (YHKIUU BBIYUCICHUSA
(dakropuana. CaenaiiTe BbIBOJ: KaK MEHsETCsl paboTa MporpaMmbl OT U3MEHEHUS

BPCMCHU 3aACPIKKH.
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3. MeToauka u mOpsiI0K BBIOTHEHUS paOOTHI

1. Co3naiiTe KOHCOJIBHOE MPUIIOKEHHE.

2. PaspaboraiiTe Kiacchl Ui pEIIEHUs 3a7aud B COOTBETCTBHH C

HWHIUBUAYAJIbHBIM BapHAaHTOM C HCIIOJIb30BAHHMEM IIyJla ITOTOKOB. B KaXXJI0M

3aJaH1uHN H€06XOI[I/IMO pa3p360TaTb KOJUVICKOHUIO JJICMCHTOB 3aJdaHHOI'O THUIIA U

KJIacC ISl YIPABJICHUS KOJUIEKIMEH, OCYIIECTBISIOMNUNA 00paboOTKy 31eMeHTa C

HCIIOJIb30BaHUCM ITyJIa IIOTOKOB.

3. B anroputme pemeHus 3aJayd MpeayCMOTPUTE 3aIEPKKYy alropuTMma C

ucrnojas3oBanueM metona Thread.Sleep( ).

4. CnenaiiTe BBIBOJ: KaK MEHSETCSA NOBEACHUE NMPOTPAMMBbI IPU U3MEHEHHUH

BPEMEHU UCKYCCTBEHHOM 3aJIePKKU alropuT™Ma.

NHnuBuayansHOE 3aJaHKE.

Bapuant | 3amaua, pemaemasi ¢ HCIIOIB30BaHEM TTyJIa TIOTOKOB (METOJ] Tun semenTa
00pabOTKH DIIEMEHTA) KOJUIEKIIUA

1 Merton HaxomuT cpemHee apudmermdeckoe snemeHToB | Kiace omnpeaesieT
MaTpPUIbI CITYYalHBIX YHCEIL. MaTpuIly (pazmep

BBIOMpAETCS
clly4aitHbIM 00pa3om)

2 MeTton HaXoAUT pe3yabTaT MUGPOBAaHUS CTPOKU: Kaxablid | Kmacc — mpemcraBisier
UCXOJHBIA CHMBOJI CTPOKHM 3aMeHsieTcsl IIM(POBAHHBIM | APy CTPOK: HCXOAHAS
CHUMBOJIOM, KOJI KOTOPOTO0 Ha n OOJblIe KOJa MCXOTHOTO | U mudpoBaHHAs
CHUMBOJIA. (ucxonHas 3amaercs B

KOHCTPYKTOPE)

3 MeTtonq HaxXoIUT IOAMHOMKECTBO »DIEMEHTOB Maccusa | Kiace MPECTaBIISIET

CIIy4alHBIX YHCEJ, KOTOPBIE JIEIATCS Ha 6 MacCuB CITy4alHbIX
qucel, CIIy4aitHOTO
pazmepa

4 Meton HaXOOWT CTAaTHCTUKY IS CTPOKH: cnucok map | Kmace MPECTaBIISIET
(CHMBOJI CTPOKH, KOTUYECTBO BXOXKICHUMN ) CTpOKYy (3amaercsi B

KOHCTPYKTOPE)

5 Meron HAaxXOIUT  pa3HUILY MaKCUMaJIbHOTO u | Kmacc  mpeacrasmsier
MUHUMAJIBHOTO 3JIEMEHTOB MaTPHIIbI MaTpully  CIy4ailHbIX

qyucel CIIy4allHOTO

pa3mepa
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6 MeTtonq HaxXoIUT IOAMHOMKECTBO »DIEMEHTOB Maccuba | Kiace MPECTaBIISIET
CIIy4alHBIX YHCEN, KOTOPBIE SBIISIIOTCS YETHBIMU MacCuB CITy4alHbIX
qucen CIIy4aitHOTO

pazmepa

7 MeTtonq HaxoOOWUT KOJUYECTBO HEUYETHEHIX 3jeMeHTOB B | Kiacc MPECTaBIISIET
MaTpHLE CIIy4alHbIX YUCEI MaTpully  CIy4alHbIX

qHUCe (pa3mep
3a/1aercs B
KOHCTPYKTOPE)

8 Meron HaXOIUT pasHuLly MaKCHUMAaJIbHOI'O u | Knacc ONMCHIBAECT
MUHUMAJIBHOTO 3JEMEHTOB MATPHUIIbl LENbIX CIy4YailHbIX | MAaTPULy  CIy4alHBIX
yucen qucen (pazmep

MaTpHUIlbl  BBIOMPACTCS
clly4aitHbIM 00pa3om)

9 Meton HaxoAWT JIOTMYECKOE 3Ha4YeHue, ykaszbiBawonee | Kmace ONHCBIBAET
CyIIECTBYET JM 3aJaHHOE UYHCIO0 B MAacCHBE IEJbIX | MACCUB CITy4alHBIX
CIIy4aiHbIX YHCell grcen (pa3Mep MaccuBa

BbIOMpaeTCs
CIIy4allHBIM ~ 00pa3om,
HMCKOMOE YUCIIO0
YKa3bIBaETCs B
KOHCTPYKTOPE)

10 Metoxa cTpouT MaTpuily ciydaitHbix OutoBbix 3HaueHuit (0 | Kmace ONHMCHIBAECT
win 1), opMupyemyto ciydaitHIM 00pazom MaTpUIly (pa3mep

YKa3bIBaETCs B
KOHCTPYKTOPE)

11 Meton HaXoAWT CHMBOJ CTPOKHM, KOTOpbIM Bcreuaercs | Kmace ONHCBIBAET

MaKCHUMaJIbHOE KOJIMYECTBO pa3 CTPOKY (cTpoka
3a/1aeTcs B
KOHCTPYKTOPE)

12 Meton HaxoAUT TMOJMHOXKECTBO 3JIEMEHTOB MaccuBa | Kiace ONMCHIBAECT
CIIyYaHBIX YHCEeJI, KOTOPBIE ACJSATCSA Ha 3 MAacCHUB

13 MeTton HaxoIUT 4YMCIO — KOJMYECTBO 3IeMeHTOB | Kiacc omnuceiBaeT mapy
MPUCYTCTBYIOIIUX B 000X MacCUBaX CIy4alHBIX YHCEI. MacCUBOB (pazmep

onpeenseTcs
CIIy4ailHBIM ~ 00pa3zom,
3J€MEHThl MaccuBa —
CITy4JaiiHbIC YHCIa)

14 Metonx HaxXOOUT MNOAMHOXKECTBO »JIIEMEHTOB MaccuBa | Kimacc it ommcaHus
CIIy4aHBIX 4YHCEeJ, KOTOpble OTJIMYAIOTCA OT 3aJaHHOTO | MacCHBa  CIIy4alHBIX
ymcna He Oosiee uem Ha 4. yucel U 33JaHHOTO

qrcia

15 Meron HaxoAWT JIOTMYECKOE 3HaueHue, ykasbiBatouee | Kimacc  mpexacrasisieT
CYIIECTBYET JIM 3a/IaHHbIIl CUMBOJI B CTPOKE CTPOKY M  HCKOMBIH

CUMBOJI

16 MeToaq HaXOOUT ABa YHCIAa — MaKCHUMaJIbHEIE DJIEMEHTHI | Kmacc g omnmcanus

MacCHBa CIy4alHbIX YHCEIL. MacCUBa  CIIy4alHBIX

9JICMCHTOB
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17 Meron  HaxomuT  cKaasgpHoe  mpou3BeAeHue  IBYyxX | Kimacc omnwuceiBaer aBa

CIIy4yalHBIX BEKTOPOB. CIIy4alHBIX BEKTOpa
Pa3MEpHOCTH N.

18 Meroa HaXOOUT CYMMY ABYX MAaTpHUL CIy4alHBIX YUCET Krnacc onuceiBaer napy
MAaTpHI] CIIy4aiflHOTO
pasmepa, coaepKalux
CIIy4YaifHbIE YHCIIa

19 MeTox HaxXOOUT KOJMYECTBO BXOXIeHUI 3amanHoro | Kmacc OIHUCHIBAET
3JIEMEHTA B MATPHIIE BEIIECTBEHHBIX YHCET CIIyJaliHyI0 MaTpHIly U

HCKOMOC YHCJIO

20 Meton HaXOAMT pe3yabTaT CIOXKEHUs JBYX ciydaiHbx | Kimacc onmceiBaeT mapy

BEKTOPOB IEJIBIX YHCEI CIIy4alilHBIX ~ BEKTOPOB
pasmepa n (n 3amgaeTcs
B KOHCTPYKTOPE)

21 MeTtonq HaXOIUT KOJMYECTBO BXOXKIACHUU 3amagHoro | Kmacc MPECTaBIISIET

CHUMBOJIa B CTPOKE CTPOKY M  HCKOMOE
YHUCIIO0

22 Metox HaxXoIUT MTOAMHOXKECTBO UETHBIX JieMeHTOB | Kiacc OIHUCHIBAET

MaTPHIIbI CITYIalHBIX YHCEIT MaTpuIly  CIy4alHBIX
qucen (pa3mep
MaTpUIbl yKa3bIBACTCS
B KOHCTPYKTOPE)

23 Mertoa HaXOIUT CTAaTUCTUKY MaccuBa ciydaHbix nenbix | Kiacce OIHUCHIBAET
Yucel: CHNHUCOK Tap (YMCIO MacChBa, KOJIMYECTBO | MATPUILY  CIyYalHBIX
BXO0KJICHUI ) qucen (pazmep

MaTpUIlbl  BBIOMPACTCS
clly4aitHbIM 00pa3om)

24 Merton HaxoAWT pe3yabTaT — JIOTMYECKOe 3HadeHue, | Kmace ONHUCBIBAET
YKa3bIBAIOIEE CYIIECTBYET JIM 3aJaHHBIA DSJIEMEHT B | MATPHUIy  CIy4ailHBIX
Matpuile urcen double qHUCe (pa3mep

MaTpPUIIBl  yKa3bIBACTCS
B KOHCTPYKTOPE)
25 MeTon HAaxXOIUT CyMMY OJJEMEHTOB MaTpuilel 1enbix | Kiacc OIUCHIBACT
CIIyYalHBIX YHCET MATpUIly  CIy4alHbIX

qucen (pa3mep
MaTpHUIlbl  BBIOMPACTCS
clly4aitHbIM 00pa3om)

4. Bompocsl 117151 3a1TUTHI paOOTHI

1. Kakue Tumbl HOTOKOB BbI 3HaeTe? UeM OHU OTIHYArOTCS?

2. JIns 4ero mpUMEHSAIOTCA MPUOPUTETHI 1MOTOKOB? Kak 3agaTh mpuopurer

rnoroka?

3. Uto Takoe myJ notokoB? Kakoil MeTos 3amyckaeT NOTOK B IyJie?
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JIABOPATOPHAS PABOTA 8. CO3JAHHUE 1 3AIIYCK 3AJAY

1. Llenb u conepxanue

Lens nabopaTopHOi pabOTHI: U3YUNUTh MEXAHU3M PA0OTHI C KJIacCaMH 3a/1a4.
3agaun 1abopaTOpHON PabOTHI:

— U3YYHUTh BO3MOXXHOCTH Kitacca Task;

— HAYYHUThCSI CO3/IaBaTh M 3aIyCKaTh 3a/1a4H;

— HAy4UThCs pabOTaTh C MacCUBaMU 3a]1ay.

2. TeopeTndeckoe 000CHOBaHUE

B cocraB .NET 4 BxomuT HOBoe mpoctpaHcTBo uMeH System.Threading.
Tasks, B KOTOpoM cojiepKaTcs KJ1acchl A1l a0cTparupoBanus (QYHKIIMOHATBHOCTH
noTokoB. BHyTpu 3Tux kiaccoB ucmnoisbdyercss ThreadPool. Tlog 3amaueit (task)
NOHUMAIOT €JIMHUILY MOJJIeKAIIeH BBIMOJHEHUIO padOThl. DTa eauHHIa padOThI
MOKET BBITIOJIHIATHCS B OTIEIHLHOM IIOTOKE, HO MOMKET TaKKe 3aIlyCKaThCsi B
CUHXPOHU3MPOBAHHONW MaHEpe, OXHWJas BBI3BIBAIONIETO IMOTOKa. B ciydae
MPUMEHEHUS 3aJa4ll CO3/1aeTCs JOIOIHUTEIIbHBIA YPOBEHb aOCTPAKIMKM U TaKKe
MOSIBIISIETCST Macca BO3MOXKHOCTEH il YIpaBIEHUS JISKAIMMU B OCHOBE
MOTOKaMH.

3agaun obOecrneynBalOT OOJIbIIYIO THUOKOCTh B IUJIaHE OpTaHU3aIUU
BBITIOTHSIEMON PaOOTHI.

Jlns 3amycka 3ajlaud MOKHO MCHOJIb30BaTh b0 kiacc TaskFactory, nmu6o
KoHCTpykTOp Kiacca Task u wmerox Start(). Konctpykrop Task mpocto
npeoCTaBisieT 00JbIllle THOKOCTH MPU CO3AaHUU 3a/1aUH.

[Tpu 3amycke 3aadyu MOKHO CO37aTh dK3eMIUIIp kiacca Task m Ha3HAYUTH
BBHITIOJIHSIEMBIN KOJ] C MCIIOJIb30BaHUEM Jieerara Action wim Action<object> (T.e.

0€e3 rmapaMeTpoB MO0 C OJTHUM MMapaMeTpoM THma object).
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B MMpCACTABJICHHOM JIMCTHHI'C IIOKa3aHbl BapHWaHTbLI 3allyCKa 3aJad

(puc. 8.1).

class Progran

{

static void Main(string[] args)
Console.BackgroundColor = ConsoleColor.White;
Consc Zu-.Clear();
Console,ForegroundColor = ConsoleColor.Black;

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

TaskFactory tf = new TaskFactory();
Task t2 = tf.StartNew(ParallelTask);

Task 3 = Task.Factory.StartNew(ParallelTask);

Console.ReadKey();

public static void ParallelTask()

{
}

Console.WriteLine("BunonHeHue sagadyu {0}", Task.CurrentId);

Pucynok 8.1 — BapuanTsl 3anmycka 3agad.

[TepBbIii crioco0 3arycka 3ajad mpeanojaraeT co3aanue oobekra Tuna Task
u 3anyck 3amaun metonom Start( ). /o Bbe3oBa Start( ) 3amaua HaxoauTcs B
coctoguun Created, To ecTb 3ajaya HE 3alyCKAETCs ABTOMATUYECKU IIOCIIE
co3nanus. JlaHHBIN MOIX0/ MOXO0K HA MCIOJIb30BAHNE ACUHXPOHHBIX JIEIeTaTOB —
3a/jaya 3alyCKaeTcsl B aCMHXPOHHOM peXuMe. 3ajady MOXKHO 3allyCTUTh B
CUHXPOHHOM (HEeMapaieTbHOM) peXUME; I ATOr0 HEOOXOAMMO HCIOIb30BaTh
metoa RunSynchronously( ) BMecto Start( ).

Btopo#t cnoco6 mpeamnosiaraer wucrnoib3oBanue oObekTa TaskFactory:
co3aHue oObeKTa U BbI30B MeToza StartNew( ) ¢ mapaMeTpoM-JeeraTom.

Tpertwnii ctoco6 — Be130B MeToaa StartNew( ) gyepe3 cBoiicTBo Factory kmacca
Task.

Konctpykropy Task um meromy StartNew( ) kimacca TaskFactory moxHO
nepeaaBaTh 3HaueHus u3 nepeuncienus TaskCreationOptions. 3a cueT nepeaauu

3HaueHusi LongRunning MoxxHO nHGOpMHUPOBATH TIAHUPOBIIUK 33/1a4 O TOM, YTO
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BBITIOJTHEHHE 3aJaud  TpeOyeT MJIMTENbHOrO0 BpPEMEHH, 4YTOObl OH MOT MO
BO3MO’KHOCTH BBIJICINUTH JJISI HEE HOBBIM IOTOK.

Ecnum 3amava nomxHa OBITH TNPUCOEAMHEHA K POJMTENIBCKOM 3adade W,
CJIEIOBATENBHO, OTMEHSATBHCS B CJIydae OTMEHBI 3TOW POJIUTENBCKOM 3aJauH,
HEOOXOIMMO HCIIONIL30BaTh 3HaueHue AttachToParent. YcranaBiausast 3HadyeHHe
PreferFairness, MOXHO yka3pIBaTh IJIAHUPOBIIMKY, YTO OH CHauaja JI0JHKeH OpaTh
3a7ja4i, OXKUJAOUIME BBINONHEHHS. [I0 yMOTYaHHWIO Tak HE NMPOUCXOJHT, E€CIU
3aJjlaya CO3/Ia€TCAd B paMKax Apyro 3anaud. Ecinu 3agaum mpeaycMaTpuBaroT
CO3/IaHME JOTOJHUTEIBHBIX €IUHHI] paOOThl 32 CYET HUCMOJb30BAaHUS JOUYEPHUX
3a1a4, TO JTH JOYEpPHHUE 3aJa4M MOJIy4daroT Oojiee BBICOKHI MPUOPUTET TIO
CPaBHEHHUIO C IPYTUMH 3a/1a4aMH.

OHU He JOXKUIAIOTCS 3aBEPIICHHS pa0OThl B O4epeau IyJa moTokoB. Ecmu
Takue 3ajadyd JOJDKHBI 00pabaThIBaThCsl PABHOMPABHO CO BCEMH OCTaJbHBIMU

3aj1a4aMu, TOHaA00UTCs YcTaHOBUTH 3HaUeHue PreferFairness.
3. Meroauka U NOPSAI0K BBIOJHEHUS PaOOThI
1. Co3nmaiiTe KOHCOMBHOE MpUIIOKeHNE B cpesie Visual Studio.
2. Peanusyiite pemieHWe 3agayd B COOTBETCTBUM C WHAWBUAYAIbHBIM

BapHaHTOM C MpUMeHeHneM kiacca Task.

NnpuBunyanbHOE 3a1aHUE.

Bapuant Merton auist pean3annuu
1 Merton pacdyeTa CyMMBbI JIEMEHTOB MAacCUBA CITyYalHBIX YUCETL.
2 Meton mnpeoOpa3oBaHUS MAaTpULbl CIy4alHBIX YHCEN: DJIEMEHThI

KpaTHBIC 3 3aMEHSIOTCS Ha KBaJpaT COOTBCTCTBYIOIICTO BJICMCHTA.

3 MeTton BeluuCiIeHUs (hakTopHaia Yucia.

4 MeTton npeoOpa3oBaHus MATPULIBI CIyYaHBIX YUCEN: KaXKAbIH AJIEMEHT
3aMEHSIETCSl CHHYCOM 3JIEMEHTA MaTPHIIBI.

5 Meton mnpeoOpazoBaHusi MaTPULIBI CIyYaWHBIX YHCET: HEYETHBIC

AJIEMEHTHI 3aMEHSFOTCS —1.

6 MeTo moucKa CpeiHero apuPpMETHUECKOT0 3JIEMEHTOB MATPHIIBI.
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7 Meroa BBIYMCIIEHUS MUHUMAJIBHOTO 3HAYECHUS B MATpPHIE CIy4YalHBIX
YHCEIL.

8 Meton mpeoOpa3oBaHHsS MAaTpHULbl  CIy4allHBIX UHCEN: YETHBIE
DIIEMEHTBI 3aMEHSIOTCSA CyMMOH KOCHHYCa " CHUHYCa
COOTBETCTBYIOIIETO 3JIEMEHTA MATPHULIBI.

9 Meton mnpeoOpa3oBaHusi MaTPULIBl CIyYaWHBIX YHCET: HEYETHBIC
IIEMEHTBl ~ 3aMEHSIIOTCI ~ CyMMOM  TaHreHca M KOTaHIeHca
COOTBETCTBYIOIIETO 3JIEMEHTA MATPULIBI.

10 MeTo BBIYMCIIEHUS! CTATUCTUKM IO CIydyallHOM MaTpuue (KOJIMYECTBO
AJIEMEHTOB JUJIsl KQX/10I0 3HAaYEHHsI MATPULIbI).

11 MeTo1 BBIUMCIIEHHS CPENHETO apU(PMETHUECKOTO JJIEMEHTOB MAaCCUBA.

12 Meroa noncka MaKCHUMaJIbHOTO JIEMEHTA B MATPHUILIE.

13 MeTton npeoOpa3oBaHus MATPHUIIBI CIYyYaHBIX YUCEN: KaXKAbIH AIIEMEHT
3aMEHSIETCS] KOCUHYCOM 3JIEMEHTA MaTPHIIBIL.

14 Meroa noacyera KOJMYECTBA YETHBIX 3JIEMEHTOB B MATPULIE.

15 Meton BBIYMCIEHHS CKAIAPHOIO MNPOU3BEICHMS JABYX CIIy4aWHBIX
BEKTOPOB.

16 Meton npeoOpa3zoBaHUsI MATPHUIIbl CIyYalHBIX YHCEN: BCE DJIEMEHTHI
3aMEHSIOTCS. CyMMOW KOCMHYCa M CUHYCA COOTBETCTBYIOILETO 3JIEMEHTA
MaTpPULBL.

17 MeTon  BBIYUCIEHHS CPEOHEro  apu(MEeTHYecKOro TPEXMEPHOIo
MAacCHBa CIy4YalHbIX YUCEIL.

18 Meto BEIYMCIEHUS CYMMBI IBYX MaTpHIL.

19 Merton pacueTa MOAYJIsl CTy4ailHOTO BEKTOpA.

20 Meton mpeoOpa3oBaHHsS MAaTpHULbl  CIy4alHBIX UHCEN: YETHBIE
JIEMEHTBI 3AMEHSIOTCS TAHT€HCOM 2JIEMEHTA MaTPULIBI.

21 Meroa noacyera KOIM4eCcTBa YUCEIl, KPATHBIX 3, B MACCUBE CIIy4alHbIX
YHCEIL.

22 Meroa BbIUHMCIEHUS CTATUCTUKHU (KOJUYECTBO AJI KaXJAOTO BXOSAILETO
CHMBOJIA) MO CTPOKE.

23 Meroa BbIUHCIEHUSI CTATUCTHKY 10 CIyYaHHOMY MAacCUBY (KOJIMYECTBO
RJIEMEHTOB JUJIsl K&JKJOr0 3HaYEHUsI MacCHBa).

24 Meron moacuera KONIMYECTBA YETHBIX M HEYETHBIX DJIEMEHTOB
MaTpPULBL.

25 Meron  BBIUMCIEHUS  CTAaTHCTHMKM 110  TPEXMEPHOMY  MAaCCHUBY

(KOJ'II/I‘{CCTBO OJICMCHTOB AJIA KaXXJ0I'0 3Ha4YCHHUA MaCCI/IBa).

4. Bornpochl JJ1s1 3aIlIUTHI PaOOTHI

1. Yto Ttakoe xnacc Task? Uewm kiacc Task ornnuaercs ot kiacca Thread?
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2. Kak mnonyuuth wuaeHtudukarop Tekymed 3amaun? Kak mnomyduTh
UACHTU(DUKATOP TEKYLIETo MOTOKa?
3. OnuimrTe BO3MOXHBIE METOJIbI CO3/IaHUS U 3aIlycKa 3ajad.
4. Kakue mapaMeTpsl 3aJaud MOXET YCTAHOBUTH IPOTrPaMMHUCT IpH
peanuzannu 3anaur? ONUIIUMTE BO3MOXKHBIE BapHAHTHI MPUMEHEHHs IapameTpa

tumna TaskCreationOptions.
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JIABOPATOPHAS PABOTA 9. 3AJAYU [TPOAOJDKEHMA

1. Lenp u conepxxanue

Ilenp  nmaGopaTopHOW  pabOTHI:  HAYYUTHCS  HCIIOJNB30BATh  3aJIadyM
IPOJIOJDKCHHS B MHOTOITIOTOYHBIX MPOTrpaMMaXx.

3amaun 1abopaTopHOM pabOTHI:

— Hay4uThCs POPMUPBOATH MOCIICOBATEIILHOCTD 3aIlyCKa 3a/1a4;

— HAy4YUThCS WCIOJIB30BaTh 3aJlayd TPOJOJDKCHUS M (HOPMHUPOBAHMUS
TI0CJICI0BATEIFHOCTH BBIITOTHSIEMBIX PadoT;

— HAYYHMTHCS UCIOJNB30BaTh 3aaud MPOJOJDKCHHS JUIS  peallu3alluu

MaCCOBOT'O 3aITyCKa 3aaa4.

2. TeopeTndeckoe 000CHOBaHUE

B ciydyae npumeHeHHs 3aad MOXKHO YKa3bIBaTh, YTO IOCJIE 3aBEPLICHUS
OHOM 3ajauM JOJDKHA HAuMHATBCS Kakas-To Jpyras 3adada. B gaHHOM
MEXaHU3ME MOXKHO TaKXe peaJnu30BaTh YCIOBHOE BBINNOJIHEHUE: pEalTn30BaTh
3alMyCcK ONpENeNeHHON 3aJayd MpOJOJDKEHHS B 3aBUCHMOCTH OT XapakTepa
3aBEPIICHUS] OCHOBHOM 3a71au (TIJITAaHOBOE 3aBEPIICHHE, OMMOKA H T.1T.).

3ajmaya MpOAODKEHHMS TpUHUMaeT mnapamerp Tuna Task, KoTopbli
MO3BOJISIET MOJIy4aTh MHGpOpMalMio 00 MCXOAHOM 3anaye. 3ajaya MpOJOJIKEHUS
omnpenensiercss BbI3oBoM MeToga ContinueWith( ) oObekTa WCXOMHON 3a7auu.
Pa3BuUThIMU CcpefCcTBaMU OMpENEIeHUsT U 3alycka 3ajad MpOoJIOJKeHUsT 00s1agaer
takke kimacc TaskFactory.

Paccmopum npumep ucnonb3zoBanus ContinueWith( ) (puc. 9.1).
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static void Main(string[] args)

1

ask tBase = new Task(
() => {
Console.WriteLine("OcHoBnan sagava. Havano");
Thread.Sleep(300@);
Console.WriteLine( "OcHoBnan sagava. OxoHyanue™);

13 H

Task tContinue = tBase.ContinuewWith(
base_task => {
le.WriteLine("3apnava {0} sasepwena.”, base_task.Id);
le.WriteLine("3agava npogonkeHua. Havano");
ead.Sleep(3060);
Console.Writeline("3agava npogonxedna. OxoHvanue");

13 H
tBase.Start();

nsole,Readkey();
}

Pucynox 9.1 — Ucnons3oBanue ContinueWith( ) ayist onpenenenus 3anaqu

IMPOJOJIPKCHHU .

OueBugHo, yto ucnosb3oBaTh ContinueWith( ) MoxHO miis ompeneneHus
HECKOJIBKMX 3a7ad mponospkeHus. [IpuueM kaknas 3amgada MpOJOJIKEHHS] MOXKET
UMETh HECKOJBKO CBOMIX 3aJ]ad MPOMOJDKECHHs. Takum 00pa3oM, MOKHO CTPOUTH
CIIO)KHBIE HMepapXuu 3agady. B KkauecTBe BTOpOro Mmapamerpa MeTojna
ContinueWith( ) MOYHO yKa3aTb 3HAYEHUE u3 NepeYnCiICHuUs
TaskContinuationOptions. Kaxnoe u3 3nauenuit (OnlyOnFaulted, NotOnFaulted,
OnlyOnCanceled, NotOnCanceled, OnlyOnRanToCompletion u mp.) yka3siBaer

Ha yCJIOBHE 3aIycKa 3a/1a4ud MPOJIOJKECHHUS.
3. MeToiuka u OpsiIOK BBITTOJIHEHUS PaOOThI
1. Co3pnaliTe KOHCOJIBHOE MPUIIOKEHUE.

2. PC&J’IHSYﬁTC pEeuICHUC 3aJa4dr C HCIIOJIBb30BAHHMEM MCXdaHHU3Ma 3adad

MMPOJAOJIKCHUA B COOTBETCTBUHM C BApUAHTOM MHAWBUAYAJIIbHOI'O 3aaHUA.
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NHnuBuayanbpHOE 3a1aHKE.

Bapuant OcHoBHas 3a/1aya 3ajayu npoJOJKEHUS

1 ['eHepanys MaTpulbl CIy4alHBIX | 2 3aa4d:  pacdyeT  CYMMBbI
qrcen (pa3zmep 3aJ1aeTCs | PJIEMEHTOB; HOUCK
110JIb30BATENIEM) MaKCHMaJIbHOTO 3JIEMEHTA.

2 I'enepanyst MaccuBa CllydallHBIX | 2 3aJ1a4U: BBIUHCIICHUE
qrcen (pazmep 3aJ1aeTCsl | KOJIMYECTBA AJIEMEHTOB,
I10JIb30BATENIEM) Jendumuxcs  Ha  3;  IIOHUCK

MUHUMAJIBHOTO 3JIEMEHTA.

3 ['enepanys MaTpulbl CIy4alHBIX | 2 3aJa4yd: pacyeT CyMMBbI BCEX
yucen  (pa3Mep  ONPENENsIeTCs | YETHBIX JIIEMEHTOB; MIOMCK
CIIy4aifiHbIM 00pa3oMm) CpeIHEro apu(pMeTHYECKOro

JJIEMEHTOB.

4 I'eHepanyst MaccuBa ClydyallHBIX |2 3aJadd:  pacyeT  CYMMBI
yucen  (pa3Mep  ONPENENSeTcs | HEUETHBIX JJEMEHTOB; IOJCYET
CIly4aiiHbIM 00pa3oMm) KOJIMYECTBA DJJIEMEHTOB, KPATHBIX

3.

5 ['eHepanyist MaTpullpl ClydyallHBIX | 2 3aJayd: BbIBOJ MATpHUIbl B
qucell (pa3zmep 3a/1aeTcs | KOHCOJb; IOJACYET  KOJUYECTBA
110JIb30BATENIEM) 9JIEMEHTOB, KPATHBIX 7.

6 ['eHepanys MaccuBa CIydyalHbIX | 2 3a7a4yd:  pacdyeT  CYMMbI
qucell (pa3zmep 3a/aeTcs | KBaApaToB YETHBIX 3JIEMEHTOB;
110JIb30BATENIEM) NOMCK MaKCUMaJIbHOTO 3JIEMEHTA.

7 ['eHepanyst MaTpulbl ClydyalHBIX | 2 3aJa4yd: HNOMCK MaKCHUMAaJIbHOTO
yucen  (pa3Mep  ONpeAensercs | 3JeMeHTa B KaXJIOM CTOJIOLE;
CIly4aiiHbIM 00pa3oMm) INOUCK MMHHMAJIBbHOIO 3JIEMEHTA

MaTpPHULIBI.

8 ['eHepanust MaccuBa cCllydyallHbIX | 3 3ajaud: pacueT CyMMbl KyOOB
yucen  (pa3Mep  ONPENENSeTCs | HBUETHBIX  AJIEMEHTOB;  IMOUCK
CIIy4aifiHBIM 00pa3oMm) MaKCUMAaJIbHOTO 3JIEMEHTA; IOUCK

MUHHMAJIBHOTO AJIEMEHTA.

9 ['enepanys MaTpulbl CIy4alHbIX | 2 3aJa4yd: MOMCK MHUHHUMAJIBHOIO
qucell (pa3zmep 3ajaeTcs | 3JIEeMEHTa B  KaXAOM  CTOJIOLE;
I10JIb30BATENIEM) INOUCK  DJIEMEHTOB  MaTpULbL,

OTIIMYANOIIKXCS He Oosiee yeM Ha 4
OT 3aJIaHHOTO M0JIb30BATEIEM.
10 ['eHepanyst MaccuBa CllydyallHBIX | 2 3aJaud: HNOMCK MaKCHUMAaJIbHOTO

qucen (pa3mep
M0JIb30BaTENIEM )

3a1a€TCA

JJE€MEHTA; IOACYET KOJUYECTBA
DJEMEHTOB MACCHUBA, IEJISAIIUXCS
Ha 5.
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11

['enepanyss MaTpuubl CIyYalWHBIX
yucen (pa3Mep  ompenensieTcs
CIIy4aiiHbIM 00pa3oM)

3 3amauM: BBIBOJ MATpHUIBI B
KOHCOJIb, IIOJCYET KOJHUYECTBA
AJIEMEHTOB  MacCHBa, KOTOpbIC

JEeNATCS Ha 3; TOMCK MUHUMYMa B
Ka)JIOW CTPOKE.

12 ['enepanysa maccuBa CIlydalHbIX | 2 3aJa4d: NOMCK MHUHHUMAJIBHOTO
yucen  (pa3Mep  ONpENENseTcs | 3JEMEHTa  CPeAd  HEYETHBIX;
CIIy4aifiHBIM 00pa3oMm) MOJICYET KOJIMYECTBA BJIEMEHTOB

MacCHBa, JCISIUXCS Ha 7.

13 ['eHepanyst MaTpulpl CllydyallHBIX | 3 3aJauyd: pacueT CyMMbl KyOOB
qrcen (pa3zmep 3aJ1a€TCs | YETHBIX AJIEMEHTOB; HIOUCK
I10JIb30BATENIEM) CpEIHEro apu(pmMeTHyeCKOro

3JIEMEHTOB; MOMCK MHUHUMAJIbHOIO
HJIEMEHTA.

14 I'eHepanyst MaccuBa CllydyallHBIX | 2 3aJa4yd: HNOMCK MaKCHUMAaJIbHOTO
qucen (pa3mep 3a/1aeTcs | AIEMEHTA CPEAM YETHBIX; MOJCYET
II0JIb30BATENIEM) KOJIMYECTBA 3JIEMEHTOB MacCHBa,

OTJIMYAIOIIUXCS  OT  3aJaHHOIO
noJib30BaTesieM He Oojiee yeM Ha
3.

15 ['eHepanyist MaTpulbl CllydalHbIX | 3 3aJayd: pacyeT CyMMbl YETHBIX
yucen  (pa3Mep  ONpeAeNsercs | DJIEMEHTOB, JAeisiuuxcs Ha 4;
CIly4aiiHbIM 00pa3oMm) HIOUCK MakcuMyma cpenu

JJIIEMEHTOB, JEJAIIUXCS Ha 3;
NOMCK MUHMMAJIBHOT'O 3JIEMEHTA.

16 ['enepanns MaccuBa CilydyaiHbIX | 3 3aJaud: BBIYMCIIEHHE KBajapara
yucen  (pa3Mep  ONPENENSIeTCS | CYMMBI 3JIEMEHTOB; BBIYHMCIICHHE
CIIy4aifiHbIM 00pa3oMm) CyMMBbI KyOOB 3JIEMEHTOB; BBIBOJI

MaccHBa B KOHCOJIb.

17 ['enepanuss MaTpulbl CiOydyalHbIX |3 3agayd:  pacyeT  CYMMBbI
qucen (pa3mep 3aaercs | IEMEHTOB, Jensmmxcd Ha 4;
I10JIb30BATENIEM) pacyer KOJIMYECTBA DJIEMEHTOB,

Jendimuxcs  Ha  3;  IIOHUCK
MUHUMAJIBHOT'O 3JIEMEHTA.
18 I'eHepanust MaccuBa cllydyallHbIX |3 3aJayd:  pacyeT  CyMMBI

qucen (pa3mep
MOJIb30BaTENIEM )

3a1a€TCA

HEYCTHBIX JJICMEHTOB, JCIISIIUXCS
Ha 7; TOWCK MaKCHAaJbHOTO
5JICMEHTA; BBIBOJ MacCHBa B
KOHCOJIb.
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19 I'eHepanyst MaTpulpl ciydyallHbIX |3 3aJadd:  pacyeT  CYyMMBI
yucen  (pa3Mep  ONPEAENAETCs | HEUETHBIX 3JIEMEHTOB, JIEIAIINXCS
CIly4aiiHbIM 00pa3oMm) Ha 7; NMOUCK MakCUMyMma Cpenu

JJIIEMEHTOB, JEJAIIUXCS Ha 2
BBIBOJI MAaTPHULIbI B KOHCOJIb.

20 ['eHepanns MaccuBa CIydyalHbIX | 3 3a/ladyd: pacdyeT CyMMbl YETHBIX
yucen  (pa3Mep  ONpENENseTcs | 3JEMEHTOB, JAeisuxcs Ha 4;
CIIy4aifHbIM 00pa3oMm) MIOUCK MaKcuMyMa cpenu

DIIEMEHTOB, JEJSIIIUXCA Ha  3;
NOMCK MUHUMAJIBHOT'O AJIEMEHTA.

21 ['eHepanyst MaTpulpl CllydyallHbIX | 3 3aJadyd: pacueT CyMMbl KyOOB
qrcen (pa3zmep 3aJ1aeTCs | JIEMEHTOB, JEJIIMXcs Ha  3;
I10JIb30BATENIEM) IOUCK MAaKCHUMAaJIbHOTO 3JIEMEHTA;

NOMCK MUHUMAJIBHOTO JIEMEHTA B
Ka)KJIOM CTOJIOIIE.

22 ['enepanns MaccuBa ClydyalHbIX |3 3a7a4yd:  pacdyeT  CyMMBbI
qucell (pa3zmep 3a/1a€TCS | HEYETHBIX 3JIEMEHTOB, JEISALIUXCS
II0JIb30BATEJIEM) Ha 5; MOMCK MaKCUMyMma Cpeau

DIIEMEHTOB, Jeismuxcs Ha 9;
NOUCK MMHHUMAJIBHOTO 3JIEMEHTa
CpEH YETHBIX.

23 ['eHepanyst MaTpulpl CilydyallHbIX |3 3aJadd:  pacyeT  CYyMMBI
yucen  (pa3Mep  ONpeAensercs | DJIEMEHTOB, JAesumxcs Ha S;
CIly4aiiHbIM 00pa3oMm) HOUCK MakcUMyma cpenu

JJIEMEHTOB, JeiAluXcs Ha 9;
BBIBOJI MAaTPHULIbI B KOHCOJIb.

24 ['enepanns MaccuBa ClydalHbIX | 3 3a7a4yd:  pacdyeT  CYMMBbI
yucen  (pa3Mep  ONpENENseTcs | KBaJpaTOB YETHBIX 3JIEMEHTOB;
CIIy4aifiHBIM 00pa3oMm) MIOUCK MaKcuMyma cpenu

DIIEMEHTOB, Jeisuxcsi Ha 9;
BBIBOJ] BCEX 3JIEMEHTOB MACCHUBA.
25 I'eHepanyst MaTpuipl CilydyallHbIX |3 3aJadd:  pacyeT  CYMMBI

qucen (pa3mep
M0JIb30BaTENIEM )

3a1a€TCA

HCYCTHBIX DJJICMCHTOB, ACIAINIMXCA
Ha 2, INIOMCK MaKCHUMYyMa B KaKJ10M
CTOJ'I6HC; IIOMCK MHUHHMAJIBHOI'O
AJIEMEHTA B KaXJI0M CTPOKCE.

4. Bornpochl JJ1s1 3aIlIUTHI PaOOTHI

I. Yro Takoe 3amadya MPOIAOJLKEHUS?

MEXaHUu3M?

g yero wMCnosib3yercs JaHHBIN
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2. CKOJIBKO 3aJ1a4 IIPOJOJIKEHHSI MOXKET UMETh Kaxkaast 3a1a4a?

3. C nomomplo Kakoro Mmerojna kiacca Task MoxHO 3amaTh 3amady
MPOJAOJKEHUS?

4. Kakue mnapamMeTppl NPUHUMACT METOJ, MNPEACTABIAIOMIUN 3a1ady
IPOJOJKEHUS?

5. IlosicHUTE MEXaHNU3M OIPEIECICHUSI YCIOBHBIX 3a]a4 ITPOJOJIKEHMS.

6. Omumute Metonbl kinacca TaskFactory, mpenHasHaueHHbIe 7S YKa3aHUS
3a]1a4 [IPOJOJIKEHMSL.

7. Onuimnre MeXaHu3M, MCHOJIB3YIOIMA 3aJaud  NPOAODKEHUS U
MO3BOJISIONINN 3ayCTUTh OoJbliioe KoiumdectBo 3amad (100, 1000, ...) omHOU

KoMmaH0u Start( ).
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1. OOunmme moJoKeHus

CamocrosiTtennpHass paboTa — T[UIaHUpyemas YydeOHas, y4eOHO-MCCleIoBaTeNbCKas,
HAyYHO-UCCIIeIOBaTeNbCKasi padoTa CTYACHTOB, BBITIONHsEMAsi BO BHEAYAUTOPHOE (ayTUTOPHOE)
BpeMsi 10 3aJlaHUI0 M TPH METOJMYECKOM PYKOBOJICTBE TIpenojaBaTeisi, HO 0e3 ero
HEMOCPEJICTBEHHOTO y4yacTusi (MpU YaCTMYHOM HEMOCPEICTBEHHOM YYAaCTUU MPENOJaBATEINS,
OCTABJISIIONIEM BEIYIIYIO POJIb 32 paOOTOM CTYACHTOB).

CamocrositenpHast pabota crynentoB (CPC) B BY3e siBisiercss BaxHBIM BUJIOM y4eOHOU
U HayyHOH JesATeNbHOCTH CTyaeHTa. CamocrosiTenbHas paboTa CTYACHTOB HWIpaeT
3HAUUTENBHYIO POJIb B PEHTUHTOBOM TEXHOJIOTUU O0yUEHUSI.

K oCHOBHBIM BHJaM CaMOCTOSTEIHHON PaOOTHI CTYJACHTOB OTHOCSITCS:

— (dopmupoBaHHME U YCBOCHHE COJEP)KaHHWS KOHCIEKTa JIeKIMA Ha 0aze
PEKOMEH/JIOBAaHHOW  JIEKTOpOM  Y4eOHOW  JUTepaTyphl, BKIouYas  MHGOPMAIMOHHBIE
o0pasoBartenbHbIC PECYPCHI (AIEKTPOHHBIC YIEOHUKH, JIEKTPOHHBIE OMOIMOTEKH U JP.);

— HamMCaHUe JTOKJIA/IOB;

— MOJTOTOBKA K CEMUHApaM, MPAKTUIECKUM U JJTaOOpaTOpHBIM paboTaMm, uX ohopMIICHHE;

— COCTaBIICHWE aHHOTUPOBAHHOTO CIHUCKA CTaT€ M3 COOTBETCTBYIOIIMX XXYPHAJIOB IO
OTpacJiIM 3HaHHUM (IIearorn4eckKux, ICUXO0JIOIMUECKNUX, METOJAMYECKUX U Ip.);

— BBITIOJTHEHUE YI€OHO-HUCCIIEeIOBATEBCKUX PabOT, MPOCKTHAS IS TEIBHOCTD;

— MOJTrOTOBKa MPAaKTHUYECKUX pa3paboTOK W peKOMEHAALMA MO PelIeHUI0 MpoOIeMHOM
CUTYaIlUH;

— BBINOJIHEHUE JIOMAIHUX 3aJaHUuil B BUJAE PELICHHUS OTAEIbHBIX 3a]ad, MPOBEACHUS
TUTIOBBIX PACYETOB, PACYCTHO-KOMIBIOTEPHBIX W HHAWBHIYATbHBIX pPa0OT MO OTAEITHHBIM
pazzenaM coJiep>KaHus JUCIUILIAH U T.[1.;

— KOMIIBIOTEPHBIA TEKYIIUH CAMOKOHTPOJIb M KOHTPOJb YCIeBaeMOCTH Ha 0ase
AIEKTPOHHBIX O0YYAIONINX U aTTECTYIOIIUX TECTOB;

— BBITIOJTHEHUE KYPCOBBIX padoT (MPOSKTOB) B paMKaX TUCIUILINH;

— BBITNIOJTHEHHUE BBITYCKHOW KBaJIM(PUKAIIMOHHOM paboThI U JIp.

MeToauka OopraHu3alfi CaMOCTOSTENILHON pabOThl CTYACHTOB 3aBUCUT OT CTPYKTYPHI,
XapakTepa U OCOOCHHOCTEH H3y4aeMOM IHCUUIUIMHBI, 00b€Ma 4YacoB Ha €€ W3Yy4YeHHEe, BUAA
3alaHuil ISl CaMOCTOSITEIbHONW Pa0OTHI CTYIEHTOB, WHAMBHUAYAIbHBIX KadeCTB CTYIECHTOB U
YCJIOBHH Y4eOHOU NIEATETLHOCTH.

[Ipomiecc opraHu3amuu CaMOCTOSITENIBHONM pa0OThI CTYIEHTOB BKJIIOYaeT B ceOs
CJIETYIOIINE ATAlbI:

® TI0JrOTOBHUTENLHBIN (OMpeIeTICHHE 1eTei, COCTaBIIEHNE IPOTPaMMBI, TIOJITOTOBKA
METOJMYECKOr0 00ecreyeHus, MOAr0TOBKa 000Py10BaHuUs );

® OCHOBHOI (peanu3alys IporpaMMbl, UCTIOJIb30BaHNE TIPUEMOB TIOUCKa HH(DOpMALINH,
YCBOEHUS, IepepaboTKU, IPUMEHEHUs, epeaaun 3HaHui, GUKCHPOBAHUE PE3YyIbTaTOB,
camMoopraHu3aius mpoiecca padoThl);

® 3aKIIIOYUTENIbHBIN (OIIeHKa 3HAUMMOCTH U aHAJIU3 Pe3yJIbTaToOB, UX CUCTEMAaTH3allHs,
OLIeHKa A PEKTUBHOCTH IPOTPaAMMBbI X IPUEMOB PabOThI, BEIBOBI O HAIPABICHUSIX
ONTUMU3AINH TPYQ).

CamocrosiTenbHast paboTa MO AMCHUILIMHE «ACHHXPOHHOE MPOTrpaMMHPOBAHUE
HarpasiieHa Ha (POPMUPOBAHHE CICAYIONINX KOMIeTEeHIIU:
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Kopx, dbopmynmpoBka KOMIIETEHIH Kopx, dopmynupoBka nHIMKaTOpa

TIK-1 Cnocobexn paspabateiBath | [IK-1yg.11 — JeMOHCTpUpYeT 3HaHHMSA B OOJNACTH IIPUMCHEHHS
IPOrpaMMHOE obecrieueHye | AITOPUTMOB M UX aJIallTAllMU K TPAKTHYECKHUM 3a/lauam
MHTEIUIEKTyalbHbIX  MH(QOPMALMOHHBIX [K-1yy12 — Pa3pabarbiBaeT NpUIIOKEHHST Ha SI3bIKE BBICOKOTO
CHCTEM YpOBHS B TOM 4YHCJIE€ C MCIOJIb30BAHUEM MHTEIEKTYalIbHbBIX
TEXHOJIOTUH
IIK-1yp13 — IlpumeHsieT cOBpeMEHHbIE aBTOMATH3UPOBAHHbBIE

TCXHOJIOI'MU TECTUPOBAHUS U OTJIAAKU MIPOTPAMMHOI0 obecneueHus

TIK-1yp.1.4 — IlpuMeHsieT COBpeMEHHBIE TEXHOJIOTUU HEMPEPBIBHOTO
pa3BepTHIBAHUS U IOCTABKU MPOTPAMMHOI0 00CCIICUCHUS

MK-1yy1.1.5 — Pa3pabaTeiBaeT NpuiaoKeHHs ISl Pa3IMYHBIX LEIEBBIX
wiatgopM (MOOHIIBHBIE, CEpBEPHBIE, BCTPanBacMble, OKOHHBIC)

T1K-7 Cnocoben ocymectBasATh | [IK-7up71 — JleMOHCTPUpYET 3HaHMs METOAMK aBTOMATHM3AlUH
JIOKYMEHTUPOBAHHUE BCEX CTajuii | COCTAaBJICHUsS  TEXHUYECKOH  JOKYMEHTAMM M Pa3pabOTKu
JKU3HEHHOI'0 IIMKJIa HH(bOpMaHHOHHBIX OTYCTHOCTH IO YTBCPKACHHBIM d)OpMaM

CHCTeM, B TOM UHCIIE HHTCIUICKTYalbHbIX TIK-7ya.72 — CocTaBisieT TEXHWUYECKYI0 TOKYMEHTAIMI0 Ha BCEX
CTaIUsAX pea3aliy IMPOEKTa C HCIOJIB30BAHHEM COBPEMEHHBIX
WHCTPYMEHTAJIBHBIX CPEACTB

TIK-7up.73 — IlpumeHser MeTONbl BU3yalW3alldu JAaHHBIX IS
o6ocHoBaHMS d(H(HEKTUBHOCTH MTPOSKTOB

2. Ileab u 3212494 CaMOCTOATEILHON PadOThHI

Benymas nens opranmsanuu u ocymectBienuss CPC coBmamaer ¢ menbio 0O0ydeHHS
cTyneHta — QopMupoBanue Habopa OOIIEHAYYHBIX, NPO(PECCHOHATBHBIX M CHEIUaTbHBIX
KOMIIETEHIIMH OyayIiero 6akanaBpa O COOTBETCTBYIOIIEMY HAIPaBJICHHUIO TIOJrOTOBKU

[Tpu opranuzarnuu CPC BaXHBIM U HEOOXOIUMBIM YCIIOBUEM CTAaHOBSTCS (hOpMUPOBaAHUE
YMEHHUSI CaMOCTOSTENIbHOW paboThl A MPUOOpETEHHs] 3HAHWW, HABBIKOB U BO3MOXHOCTH
OpraHu3aIy y4eOHOU W HAyYHOH NeaTenbHOCTH. Llenpio camocToaTenbHON paboThl CTYICHTOB
ABJISICTCA OBJIAICHUC (bYHI[aMeHTaHBHBIMI/I 3HaHUAMU, HpO(bGCCI/IOHa.HBHBIMI/I YMCHUSMU U
HaBbIKAMHU  JIEATEIBHOCTH MO MpOoGMII0, OMNBITOM TBOPYECKOH, HCCIIEeI0BaTENIbCKON
JIESTEIbHOCTH. CamocTosTenbHas pabora CTYIEHTOB CIOCOOCTBYET pa3BUTHIO
CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPTaHU30BAaHHOCTH, TBOPUECKOTO TOJIX0/1a K PEILICHUIO
po0ieM yueOHOro U TPoeCCUOHATBLHOTO YPOBHSI.

3amauamu CPC sgBisrorcs:

® CucTeMaTHU3allus U 3aKPEIUICHUE MOTYYECHHBIX TEOPETUUECKUX 3HAHUHN 1
MPAKTUYECKUX YMEHUN CTYJECHTOB;

e yrinyOJeHNe U pacliupeHNe TEOPETUICCKIX 3HAHU;

® (opmupoBaHUE YMEHUH HCIIOJIb30BAaTh HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO
JOKYMEHTALMIO U CIECLUAIBHYIO JINTEPATYPY;

® Da3sBUTHUC IIO3HABATCIIbHBIX CIIOCOOHOCTEH U aKTUBHOCTH CTYACHTOB! TBOp‘IGCKOﬁ
HWHUIIUATUBBI, CAaMOCTOATCIIbHOCTH, OTBETCTBECHHOCTU U OPIraHU30BAHHOCTH,

e (GopMUPOBAHKE CAMOCTOSTEILHOCTH MBIIIJIEHHUS, CIIOCOOHOCTEH K CAMOPA3BUTHIO,
CaMOCOBEPIIECHCTBOBAHUIO U CaMOpeaIu3aluy;

® DA3BUTHUE UCCIIECAOBATEILCKUX YMECHU;

® CIOJb30BAHUE MaTEpUana, COOPaHHOIO U MOJIyYEHHOI'O B X0JI€ CAMOCTOSITEIbHBIX
3aHATUI Ha CEeMHUHApax, HA MPAKTHYECKUX U JIAOOPATOPHBIX 3aHATHUSAX, IPU HAIUCAHUH
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KYPCOBBIX U BBIITYCKHOH KBAIN(UKAMOHHON padoT, 11t 3¢ (heKTUBHON MOJATOTOBKHU K
UTOTOBBIM 3a4€TaM U SK3aMEHaM.

3. TexHonormuyeckasi KapTa CaMOCTOSITEIbHON PadoThI CTYIeHTA

OObeM 4acoB, B TOM YHCIIE
Konpr (axan,)
Cpencra u KonrtaktH
peann3yemMbIx Bun nesrenpHOCTH
KOMIETEHIINH CTYJICHTOB TexHoIoTHH as padora
OILICHKHU CPC c Bcero
npernojana
TeJIeM
8 cemecTp
I1K-1 CaMocCTOSTEILHOE CobecenoBan
U3Yy4YEHUE JINTEPATyPhl ue 2 2 4
Y ICTOYHHKOB
I1K-7 [Toaroroska k| 3ammura JIP
1a60paTOPHBIM 48 16 64
3aHITHIM
Uroro 3a 8 cemectp 50 18 68
Uroro 50 18 68

4. Ilopsinok BBINOJHEHHS CAMOCTOATEBLHOM PadOThI CTYAEHTOM

4.1. Memoouueckue pexomenoayuu no pabome ¢ y4eoHou iumepamypou

[Tpu pabote ¢ KHHUroi HEOOXOIUMO MOAOOpATh JUTEPATYPY, HAYUUTHCS MPABUILHO €€
YUTaTh, BECTH 3anmucu. jig mogdopa murepaTypbl B OMOIMOTEKE MCTIONB3YIOTCS al()aBUTHBIN U
CHCTEMAaTUYECKUN KaTaJIOrH.

Ba)xHo MOMHUTH, YTO palroHaldbHbIE HABBIKM PabOTHl C KHUTOM - 3TO Bcerjga Oojblas
OKOHOMUS BPEMEHH U CHIIL.

[IpaBuibHBIE  TONOOP Y4YEOHMKOB PEKOMEHAYETCSl IpernojaBaTesieM, YHTAIOIIUM
JeKIMOHHBIN Kypc. HeoOxomumasi nmurepatypa MOXET OBITh TaKKe yKa3aHa B METOJUYECKHX
pa3paboTKax Mo JTaHHOMY KypCy.

Nzygast matepuan mo y4eOHUKY, CIIeyeT MEePeXOAUTh K CIEIYIOIIeMY BOIPOCY TOJBKO
nocjie TPaBUIBHOTO YSACHEHHUS MpelNbIAyIIero, ONKChIBas Ha Oymare BCe BBIKJIAIKU U
BBIUKCIICHHSI (B TOM YHCJIE T€, KOTOpPhbIe B yUEOHHKE OIYIICHb WU Ha JIEKIUUA JaHbl s
CaMOCTOSITENIbHOTO BBIBOJIA).

[Tpu u3yueHuu OO0 AUCIUIIITUHBI OOJBIIYIO U BAKHYIO POJIb HTPAET CAMOCTOSTEIbHAS
WHIUBHIyaJIbHAs paboTa.

Oco0oe BHHMaHHE CJIEAyeT OOpaTUTh Ha OMNpeAeNiCHHE OCHOBHBIX MOHATHH Kypca.
CtTyneHT A0KeH MOoApoOHO pa3OupaTh MpUMEpHl, KOTOPbIE MOSCHAIOT TaKUe ONpeaAeieHUs, U
YMETh CTPOWTH AaHAJIOTUYHBIC MPUMEPHI CaMOCTOSITeNbHO. HyXHO 100MBAaTBCS TOYHOTO
IpEJCTaBICHUsI O TOM, 4YTO H3ydaellb. [loJe3HO cOCTaBIATH OMOpHBIE KOHCHEKTHL. Ilpu
W3YYCHUH MaTepuaia 1o y4eOHHKY TOJIe3HO B TeTpaau (Ha CIenuaIbHO OTBEIECHHBIX IOJISX)
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JIOTIOJTHATDh KOHCIIEKT JEKIUU. TaM e clieyeT OTMeYaTh BOIPOCHI, BBIJACICHHBIE CTYACHTOM
JUJIs KOHCYJIBTAIIMU € MIPENO/IaBaTeNeM.

BrIiBo/IBI, ITONyUYEHHBIE B PE3YJIBTATE U3YUCHUS, PEKOMEHIYETCSI B KOHCIIEKTE BBIICIIATD,
yTOOBI OHM MPH TIEPEUUTHIBAHUH 3AMTUCEH JTyUIle 3aTOMHUHAJIUCH.

OnbIT NMOKa3bIBa€T, YTO MHOTUM CTYJEHTaM IOMOTAaeT COCTaBJICHHE JIUCTAa OIMOPHBIX
CHUTHAJIOB, COJIEPIKAIIIETO BaXKHEHIIIME W HauOoJee 4acTo ynoTpeoasieMbie GOpMyIIbl M TTOHSATHS.
Takoil TUCT MOMOraeT 3amOMHUTH (OPMYJIbI, OCHOBHBIC TMOJIOKEHHUS JICKIIMH, a TaKKE€ MOXKET
CITY’KUTh TTOCTOSIHHBIM CIIPAaBOYHUKOM JIJISI CTYJICHTA.

UreHne Hay4yHOrO TEKCTa ABJISETCS YaCThbIO MO3HABATEIBHOM JAesTeNbHOCTU. Ee menp —
W3BJICUCHHE U3 TEKCTa HEOOXomuMol nHpopmarmu. OT TOTo Ha CKOJIBKO OCO3HAHHA YUTAIOIINM
coOCTBEHHAsT BHYTPEHHSSI yCTAaHOBKA NpHU OOpaIleHWH K TEYaTHOMY CJIOBY (HaWTH HYXHBIC
CBEJICHHUS, YCBOUTH MH(GOPMAIMIO TOJHOCTHIO MJIM YaCTHYHO, KPUTHYECKH TMPOAHATU3UPOBATH
MaTepuai U T.II.) BO MHOTOM 3aBUCHT 3()(PEKTHBHOCTH OCYIIECTBIISIEMOTO JICHCTBUSI.

Briaenstor uemesipe ocnoeHnble ycmanoeKu 6 YmeHUu HAYYHO20 MEKCma.

MH(OPMAIIMOHHO-TIOMCKOBBIH (3a/1a4a — HANTH, BELICTUTH UICKOMYIO HH()OPMAIIHIO)

ycBauBaromiasi (yCWJIMs YHUTATENsl HAMpaBlIeHbl HAa TO, YTOOBI KaK MOXKHO TIOJTHEE
OCO3HATh M 3allOMHUTh KaK CaMU CBEICHHS H3J1aracMble aBTOPOM, TaK M BCHKO JIOTMKY €ro
paccyXIeHHi)

AQHAIUTUKO-KPUTHUYECKAsE (YUTATEeNlb CTPEMHUTCS KPUTHUYECKH OCMBICIUTh MaTepual,
MIPOAHAIIM3UPOBAB €T0, ONPEICIIHB CBOE OTHOIIICHUE K HEMY)

TBOpYecKas (CO3[aeT y yuTaTelsl TOTOBHOCTh B TOM WJIM MHOM BHUJE — KaK OTIPAaBHOU
MYHKT JUIsl CBOMX PacCyXJICHHM, Kak 00pa3 il IeUCTBUS MO aHAJIOTHH M T.II. — UCIIOJIH30BATh
CYXKICHHS aBTOpa, XOJ €ro MbICICH, pe3ynbTaT HaONIOACHUS, pa3pabOTaHHYI0 METOJHUKY,
JIOTIOJTHUTD WX, TIOJIBEPTHYTh HOBOM ITPOBEPKE).

OcHosHbie 6Udbl cCUCMeMAMUUPOBAHHOU 3aNUCU NPOYUMAHHO20.

AHHOTHMpPOBaHUE — TMPEAEIIBHO KpaTKOE€ CBSI3HOE ONUCAaHUWE IPOCMOTPEHHOM WU
MPOYNUTAHHON KHUTH (CTaThH), €€ COACPIKAHUS, UCTOUYHUKOB, XapaKTepa U Ha3HAUYCHHUS;
[InanupoBanue — KparTkas JIOTMYECKas OpraHu3alus TEKCTa, PacKpbIBAIOIIAS

COJIepKaHUE U CTPYKTYPY U3y4aeMOro Marepuana;

TesupoBaHne — JTaKOHMYHOE BOCIPOM3BEJICHHE OCHOBHBIX YTBEpXKICHHM aBTOpa 0e€3
MPHUBJICYCHUS (PAKTUIECKOTO MaTepHaa;

[{utupoBaHue — JOCIOBHOE BHIMUCHIBAHNUE M3 TEKCTa BBIIEPIKEK, U3BJICUEHUH, Hauboee
CYILIECTBEHHO OTPaXKAIOIIUX Ty WJIM UHYIO MBICIb aBTOPA;

KoHcnekTtupoBanue — KpaTKo€ U IOCIIEIOBAaTEIbHOE M3JI0KEHHE COACPIKAHMS
MPOYUTAHHOTO.

KoHcnekT — cinoxHbIi cr1oco0 M3NI0KEeHUs CoAepKaHUsI KHUTH WA CTaThU B JIOTHYECKOM
MOCIIe0BATEIHbHOCTH. KOHCIIEKT aKKyMyIHpyeT B ce0e MpeablIyIine BUIbl 3alHCH, TT03BOJISIET
BCECTOPOHHE OXBAaTUTh COACPKAHNE KHUTH, cTaTbh. [I0aTOMY ymMeHue coCcTaBisATh IJ1aH, TE3UCHI,
JienaTh BBIMUCKU U JPYTHE 3alUCH OMPEACIIAET U TEXHOJIOTHIO COCTABJICHHS KOHCIIEKTA.

Memoouueckue pexomenoayuu no cOCMasieHu0 KOHCNeKma.

1. BHuMarenbHO NpOYUTANTE TEKCT. Y TOUHUTE B CIIPABOYHON JIUTEPATYPE HEMOHSITHBIC
cnoBa. [Ipu 3anucu He 3a0yAbTe BHIHECTH CIIPABOYHbIE JaHHBIEC HA MOJIS KOHCIIEKTA,

2. Beigenure riiaBHOE, COCTaBbTE IJIAH;

3. Kpatko copmynupyiTe OCHOBHBIE ITOJI0KEHUS TEKCTa, OTMETHTE apTyMEHTAIIUIO
aBTOPA;

4. 3aKOHCIEKTUPYHUTE MaTepHal, YETKO Ceaysd MyHKTaM 1uiaHa. [Ipu
KOHCIIEKTUPOBAHUH CTapalTECh BHIPA3UTh MBICIb CBOUMU CIOBaMU. 3alUCH CIIETYET BECTH
YETKO, SICHO.



5. I'pamoTHO 3anuceIBaiiTe LUTATHL. L{UTHPYS, yUUTBIBAWTE TAKOHUYHOCTD, 3HAYUMOCTh
MBICIIH.

B TekcTe KOHCIEKTa kKenaTesIbHO IPUBOAUTH HE TOJIBKO TE3UCHBIE ITOJI0KEHUs, HO U UX
nokaszarenbcTBa. [Ipn odopMileHUN KOHCIEKTa HEOOXOAMMO CTPEMHUTBCS K €MKOCTH Ka)J0ro
npeuiokeHusl. MBICIM  aBTOpa KHHUTH CIEAyeT u3JlaraTh KpaTko, 3a00TACh O CTWIE H
BBIPa3UTEIbHOCTH HAIMCAaHHOTO. YKCIIO TOMOMHUTENBHBIX IEMEHTOB KOHCIIEKTa JOJKHO OBITH
JOTMYECKH  OOOCHOBAaHHBIM,  3alUCH  JOJDKHBI  paclpeneniarTbcss B ONPEAEICHHOU
IIOCJIE0BATENBHOCTH, OTBEYAIOIIEH JIOTHYECKON CTPYKType npousBencHUs. [id yTOYHEHHs U
JIOTIOJTHEHUSI HE00XO0AUMO OCTaBJIATh IMOJIS.

OBnazieHNe HaBbIKAMHM KOHCHEKTHUPOBAaHUS TPeOyeT OT CTyAEHTa IeJeyCTPEMIIEHHOCTH,
MIOBCEHEBHOM caMOCTOATEIbHON paboTHI.

4.2. Memoouueckue pexomenoayuu no noo20mMoeKe K NpaKmuyeckum u 1adopamopHbim
3aHAMUAM

Jlyiss Toro 4TOOBI MPAKTHYECKHE U JIADOpaTOpPHBIC 3aHSATHS NMPUHOCHIA MAKCUMAIbHYIO
MOJIb3y, HEOOXOAMMO TIIOMHHUTH, YTO VIPAXHEHHE U peUIeHHe 3aJad MPOBOIATCS IO
BBIUMTAHHOMY Ha JICKIIUSX MaTepualy U CBs3aHbl, KaK MPaBWIO, C JACTaIbHBIM pPa3zdoopoM
OTJIEIbHBIX BOMPOCOB JIEKIIMOHHOTO Kypca. CreayeT Moa4epKHyTh, YTO TOJIBKO MOCIE YCBOCHUS
JEKIMOHHOIO MaTepuaja C OMNPENECIIEHHON TOYKM 3peHMsl (2 MMEHHO C TOW, C KOTOPOH OH
U3JIaraeTcs Ha JIEKUUAX) OH OyleT 3aKpeIuisIThCsl Ha MPAaKTHUECKUX 3aHATUSX KaK B pe3ynbTare
0oOCYXXJIeHUSI ¥ aHallM3a JICKIIMOHHOTO MaTepuaia, Tak U C MOMOIIbI0 PEIIeHUs] MPOOIIEMHBIX
cuTyauui, 3agad. [Ipm 3THUX YCIOBUSAX CTYIEHT HE TOJBKO XOpOIIO YCBOMT MaTepuai, HO U
HAYYUTCS TMPUMEHSTHh €ro Ha MPAaKTUKE, a TAaKKe IMOJYYHUT JOTOJHUTEIBHBIM CTHUMYN (M 3TO
OYCHb Ba)XXHO) JJISI aKTUBHON TTPOPAOOTKH JICKITUH.

[Tpu camMoCTOSITENFHOM PELICHUH 33]a4 HYKHO OOOCHOBBIBATH Ka)JIbIi 3Tall pEICHHS,
UCXOJSl U3 TEOPETHUUECKHX MOJO0XKEHUH Kypca. Eciu cTyIeHT BUAUT HECKONBKO IyTel pelieHus
npoOsieMbl (3aa4un), TO HYXXKHO CPaBHHTHh UX WM BHIOpaTh CaMblil paruioHanbHBINA. [lone3Ho 1o
HayaJla BBIYUCICHWNW COCTaBUTh KpPATKUW IUIaH perieHus mnpoosiembl (3amauun). Pemenue
MpOOJIEMHBIX 3a7a4 WM MPUMEPOB CIEAYEeT HM3JIaraTh MOAPOOHO, BHIYMCICHUS Pacroiarath B
CTPOTOM TOpSIZAKE, OTHENsIsl BCIIOMOTaTelbHbIE BBIUMCICHHS OT OCHOBHBIX. PemieHus npu
HEOOXOIMMOCTH HYXKHO COTIPOBOKIATH KOMMEHTAPUSIMU, CXEMaMH, YEPTEKAMHU 1 PUCYHKAMH.

Crnenyer MOMHHTB, YTO peIICHUE KaXIOW y4eOHOW 3amaud JOHKHO JIOBOAUTHCS 10
OKOHYATEJILHOTO JIOTHYECKOTO OTBETa, KOTOPOTrOo TpeOyeT YCIOBHE, W MO BO3MOXKHOCTH C
BbIBOJIOM. [lonyueHHBIH OTBET CiellyeT MPOBEPUTH CIIOCOOAMU, BBITEKAIONIMMH M3 CYILECTBa
naHHoW 3amaun. Ilonme3Ho Takke (eclmd BO3MOXKHO) peliaTh HECKOJIBKUMH CIIOCO0aMU U
CPaBHHUTH IOJYYECHHbIE pe3ynbTaThl. PemieHue 3agay AaHHOTO THMA HY)XHO HPOAOKATH IO
NPHOOPETEHUS TBEP/IBIX HABBIKOB B UX PEUICHUH.

4.3. Memoouueckue pexomenoayuu no camonposepke 3HaHull

[Tocne u3yyeHUs: OMpeeIeHHON TeMBl MO 3aIMUCSAM B KOHCIEKTE U YYEOHHKY, a TaKxKe
pELIeHNs TOCTaTOYHOI'O KOJMYECTBA COOTBETCTBYIOLIMX 3ajad HAa MPAKTUUYECKUX 3aHATUAX U
CaMOCTOSTENIBHO CTYAECHTY PEKOMEHIYETCs, MPOBECTH CAMOIPOBEPKY YCBOCHHBIX 3HAHMI,
OTBETHUB HAa KOHTPOJIbHBIE BOIIPOCHI 10 U3YYEHHOH TEME.

B ciyyae He06X0AMMOCTH HYKHO €llle pa3 BHUMATENIbHO pa300paThcs B MaTepuae.

WNHorna HELOCTaTOYHOCTh YCBOEHHUS TOTO MJIM MHOI'O BOIIPOCA BBISICHAETCS TOJBKO IPU
M3YYEHUU JNajJbHEUIIEro MaTepruana. B aTom ciydae Hago BEpHYTHCS Ha3al U MOBTOPUTH IIOXO
YCBOCHHBIM Marepuasl. BaHbli KpUTEpPUl YCBOCHHMS TEOPETHYECKOI0 MaTepualla - YMEHHE
pelath 3aJa4yd WM MPONUTH TECTUPOBAHUE MO TpoiAeHHOMY Marepuany. OJHAKo cleayer
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MOMHUTB, YTO MPABWIBHOE PEIICHHE 3a/aud MOXKET MOJYYUTHCS B pPE3yJbTare MPUMEHEHUS
MEXaHUYECKHU 3ay4eHHBIX (hopMyI1 6€3 TOHUMAaHUS CYITHOCTH TEOPETUUECKHUX MOJ0KEHUH.

4.4. Memoouueckue pexomeHOayuu NO HANUCAHUIO HAYYHBLIX MEKCMO8 (00KIA008,
00K11a00808, 3cce, HAYUHbIX cmameti U m.o.)

[lepen Tem, Kak NPUCTYNHUTHh K HAMHCAHUIO HAYYHOTO TEKCTa, BAXKHO pa3olparhcs,
KaKoBa MUCTHHHAS IIeTh BAIIEr0 HAYYHOTO TEKCTa - 3TO MOMOXET BaM Pa3yMHO pacCIpe/IeiHTh
CBOM CUJIBI U BPEMSI.

Bo-mepBbIX, cHauana HYXHO OIPENEIUTHCS C HIeeH HAyYHOTO TEKCTa, a Ui ATOTrO
HEOOXOJUMO HAyYUTHCS JIMOO OTHOCHUTBCS K pa3HBIM SBICHHUSIM W (aKTaM HECKOIBKO
KPUTHYECKH (CBOS MAES — KaK MHAs TOYKA 3PEHUs), JTHOO HAYYHTHCS YBIEKATHCS KAKUMH-TO
U3BECTHBIMHU UJCSIMH, KOTOPBIE HYXKIAIOTCS B J0pa0OTKe (Maes — Kak ONTHMHCTHYECKas
NO3WIIMS WM HANpPaBICHHOCTh HA JalbHEWIee COBEPIICHCTBOBAHUE YK€ HW3BECTHOrO). Bo-
BTOPBIX, HAYUYUTHCS OPTraHU30BLIBATH CBOE BPEMs, Be/lb, KaK M3BECTHO, CBOOOJHOE (OT BCSKHX
TIIYIIOCTEH) BpeMsi — BaKHEHIEe yCIOBHE HACTOSIIETO TBOPYECTBA, IUISI HETO HAKOHEI-TO
nosIBIIsIeTCs: BpeMsi. MlHOrja IMEHHO Ha OpPTaHM3AIMI0 TaKOTO BPEMEHHM YXOIHWT HeMajas 4acTh
CHUT ¥ TAJTAHTOB.

[Tucate crnemyer SICHO W TOHSATHO, CTapasch OCHOBHBIC IMOJOXEHUS (HOPMYIUPOBATH
YETKO M HEJABYCMBICIICHHO (YTOOBI M caMOMy TIOHSATHO OBbUIO), a TaKXe CTPEMsCh
CTPYKTYpUpPOBaTh CBOW TEeKCT. KaxknIblil pa3 HAJO MPEACTaBIATh, YTO Balll TEKCT OyIET KTO-TO
YUTaTh M €My 3aXO4YeTCsi COPUCHTHPOBAThCS B HEM, OBICTPO HAXOAWUTh OTBETHl Ha
HWHTEPECYIOIINE BOMPOCH (320/IHO MPEICTaBbTe ce0s HAa MECTEe TAaKOTo 4esnoBeka). [IoHsITHO, 4TO
paboTa, HammWcaHHas «CIUIONIHBIM TEKCTOM» (0€3 3arojoBKOB, 0€3 BBIIEICHUS KPYITHBIM
mpudToM HamboJee BaXHBIM MECT M T, 1.), Y KYJIbTYPHOTO YHTATENs JODKHA BBI3BIBATH
Ope3rMBOCTh M JIaXKe KAJOCTh K aBTOPY (MCKIIIOYEHHUS COCTABISIOT HEKOTOPBIC JPECBHHE
TEKCThI, KOTJ]a ¥ KaHp ObLT MHOW M K TEKCTaM OTHOCWIJIMCh MHAue, Ja M CAMHUX TEKCTOB OBLIO
ropa3/io MEHbIIE — HE TO, YTO B JMOXY «HWH(OPMAIIMOHHOTO B3pPhIBa» M COOTBETCTBYIOIIETO
«UH(POPMAITIOHHOTO MYCOpay).

O0beM TekcTa W pas3audHbie O(POPMHUTEIbCKHE TpeOOBaHWS BO MHOTOM 3aBUCAT OT
MPHUHSTHIX B KOHKPETHOM y4eOHOM 3aBEJICHUHU TIOPSIIKOB.

Jloknam - 3TO CaMOCTOSITENIbHOE HCCIICOBAaHUE CTYIECHTOM OIPENEICHHOW MPOOIIEMBI,
KOMIUIEKCa B3aUMOCBSI3aHHBIX BOTIPOCOB.

Jlokaa He TOJDKHA COCTABIATHCS U3 PparMeHTOB craTeid, MoHorpaduid, mocoduit. Kpome
MPOCTOTO W3NIOKEHUsI (AaKTOB W IMTAT, B JOKIAJ € JOJDKHO MPOSBISTHCS aBTOPCKOE BHUJICHUE
pOoOJIEMBI U €€ PEIICHHMS.

PaccMoTpuM OCHOBHBIE ATarbl TOATOTOBKU

a CTYJICHTOM.

BrimonHenue 10KIa1a HAYUMHACTCS C BBIOOPA TEMBI.

3areM CTyIEHT NPUXOAUT HA TMEPBYI0 KOHCYJIBTAIIMIO K PYKOBOJIUTEIO, KOTOpas
peyCMaTPUBAET:

- o0CyKJIeHre 1IeTU U 337a4 padOThl, OCHOBHBIX MOMEHTOB H30PaHHON TEMBI;

- KOHCYJIbTUPOBAHHE TI0 BOIIPOCAM MOA00pa TUTEPATYPHI;

- COCTaBJICHUE TIPEABAPUTEIHHOTO TUIaHA.

Crnenyrommm dtanoMm siBIsieTcst pabota ¢ nuteparypoil. Heobxommmas nureparypa
O0UPAETCs CTYIEHTOM CaMOCTOSITEIBHO.



ITocne monbopa auTEpaTypsl Lenecoodopa3Ho cienaTh pabounii BapuaHT IIaHa PabOTHL
B HeM HYXHO BBIIEIUTH OCHOBHBIE BONPOCHI TE€MBbl U Maparpadbl, pPacKpbIBAIOLIUE HX
coJIep/KaHue.

CocTaBlIeHHBII CIUCOK JUTEpPATyphl M MPeIBAPUTENbHBIN BapUaHT IUIaHA YTOUHSIOTCA,
COIJIaCYIOTCSl Ha OUEPETHON KOHCYJIBTAIlUU C PYKOBOJUTEIIEM.

3aTeM Ha4YMHACTCS CICAYIOMUNA dTal padOThl - HM3YyYCHHE JUTEpaTyphl. TOIBKO
BHUMATEJIBHO YNTAsl U KOHCHEKTHPYS JUTEPATYpPY, MOKHO pa300paThCsi B OCHOBHBIX BOINPOCAX
TEMBbI U MOATOTOBUTHCA K CAMOCTOSITENIEHOMY (aBTOPCKOMY) M3JIOKEHUIO COZIEP KaHUS JOKIIaja.
KoHcnektupysi HepBOMCTOUYHUKH, HEOOXOIMMO OTpPa3UTh OCHOBHYIO HJEI0 aBTOpa U €ro
MO3UIMI0 TI0 HCCIEAYyeMOMY BOMNPOCY, BBISIBUTH MpOOJIEMBbl M HAMETUTh 3a7aud s
JaTbHEHIIEro U3y4eHUs TaHHBIX MTPOOIIeM.

CucremaTuzanus M aHAJIW3 HW3YYEHHOM JHUTEpaTyphl MO TMpobdiieMe HccaeIoBaHus
MO3BOJISIIOT CTYJCHTY HamucaTb padory.

Pabounii BapmaHT TeKcTa JOKJIaaa MPEIOCTABISIETCS PYKOBOIUTEIIO Ha MpoBepKy. Ha
OCHOBe palouero BapuaHTa TEKCTa pPYKOBOJAUTENIb BMECT€ CO CTYICHTOM O0OCYyXIaer
BO3MOXKHOCTH JIOpaOOTKH TekcTa, ero odopmienue. [locine mopaboTku MOKIaj cIaaeTcss Ha
Kadeapy Ui ero OLeHUBAHUS PYKOBOJUTEIIEM.

Tpebosanus k Hanucarnuo 00KIAO0A

Hanucanue 1 moxmana siBnsieTcst 00s3aTebHBIM yclloBUeM BbimoiaHeHus 1iana CPC mo
0001 TUCHUTUIMHE TPOGECCHOHATHHOTO ITHKJIA.

Tema poknama Moxer OBITh BBIOpaHa CTYIEHTOM U3 MPEUIOKEHHBIX B paboueit
nporpaMmme win (hoHAE OLEHOYHBIX CPEACTB TUCHUIUIMHBI, TUOO ONpesesieHa CaMOCTOATEIbHO,
UCXO/ W3 HWHTEPECOB CTYACHTa (B paMKax H3y4aeMOW IUCLUMIUIMHBI). BpIOpaHHyI0 Temy
HEO0OXOIUMO COTJIacOBaThCA C MPENOAaBaTEIIEM.

JlokInaj noymKeH ObITh HAlMCAaH HAyYHBIM SI3BIKOM.

O06Bem nokiana 10mKeH coctaBiath 20-25 crp.

Cmpyxkmypa ooknaoa:

e Bgenenue (He 6osiee 3-4 ctpanuir). Bo BBeneHnn He0OX0AMMO 000CHOBATH BHIOOD
TEMBI, €€ aKTyaJIbHOCTb, OUYEPTUTH 00JIaCTh UCCIIEI0BaHUS, OOBEKT UCCIIEAOBAHMS, OCHOBHBIE
LU U 33JJa41 UCCIIEIOBAHUSI.

e (OcCHOBHas 4acTb COCTOUT U3 2-3 pa3fenoB. B HUX pacKpbIBaeTCs CyTh UCCIENYEMOM
po0OIIEMBI, TPOBOAUTCS 0030p MUPOBOI1 IUTEPATyphl U UCTOYHUKOB MIHTEpHET MO MpeIMeTy
UCCIICIOBaHMSI, B KOTOPOM JIAeTCsl XapaKTEPUCTHUKA CTETIEHU pa3pab0TaHHOCTH MPOOJIEMBI U
aBTOpCKas aHATUTUYECKasl OIIEHKA OCHOBHBIX TEOPETUYECKUX MOAXO0JI0B K €€ PEIICHHUIO.
N3noxxenne maTepuana He JOHKHO OTPAaHUYUBATHCS JIUIIH OMUCATEILHBIM IMOAXO0I0M K
PacKpBITHIO BEIOpaHHOM TeMbl. OHO Takke JOKHO COJEpKaTh COOCTBEHHOE BUICHHE
paccMaTtprBaeMoi IpoOIeMbl U U3JI0KEHUE COOCTBEHHOW TOYKHU 3PEHUSI HA BO3MOXHBIE ITYTH €€
pelieHus.

e 3akimoueHue (1-2 crpanuiel). B 3akimoueHnN KpaTKo U3IaraloTcsl JOCTUTHYThIE TPU
U3YYEHUHU MPOOIIEMBI LIETTH, TEPCIEKTUBBI PA3BUTHUS UCCIIEyEMOT0 BOIIpOca

o CHHCOK HCIIOJIb30BAaHHOM TUTepaTyphl (He MeHbIIe 10 HCTOUHUKOB), B aji)aBUTHOM
nopsiake, opOpMIIEHHBIN B COOTBETCTBUU C MPUHATHIMU MTPaBUIaMU. B criucok ucnonb30BaHHON
JUTEPATyphl PEKOMEHIYeTCsl BKIIOYATh PaOOThI OTEUECTBEHHBIX U 3apyOeKHBIX aBTOPOB, B TOM
YHClIe CTaTbH, OMYOJIMKOBAHHBIE B HAYYHBIX KYpHAJIaX B TEUEHUE MOCIEIHUX 3-X JIET U CChUIKU
Ha pecypcsl cetu VIHTepHeT.

o [Ipunoxenue (mpu HEOOXOIUMOCTH).

Tpebosanus k oghopmaenuro:

® TEKCT C OJIHOM CTOPOHBI JINCTA;



mpudt Times New Roman;

kerb mpudTa 14;

MEXCTPOUYHOE paccrosinue 1,5;

MoJIst: CBepXy 2,5 cM, CHU3Y — 2,5 cM, ciieBa - 3 cM, crpasa 1,5 cm;
JOKJIaJ] JIOJKEH OBITh MPEACTABIICH B COPOILITIOPOBAHHOM BHUJIE.

Tlopsioox 3awumul dokraoa:

3amuTa JOKJIaga MPOBOAUTCS HAa MPAKTHYECKHX 3aHSTHSIX, MOCIE OKOHYAHUS PaOOTHI
CTyJIEHTa HaJl HUM U HCIPABIEHUS BCEX HEJOYETOB, BBIABICHHBIX IPENOAABATEIEM B XOJE
KoHcynbTanui. Ha 3amury nokiaga orBoauTCs S5-7 MUHYT BPEMEHH, B X0JI€ KOTOPOIrO CTYIEHT
JIOJIKEH MO0Ka3aTh CBOOOHOE BJIa/IeHHE MaTeprasoM Mo 3asBieHHoi Teme. [Ipu 3amure goknaga
MPUBETCTBYETCS UCIIOJIH30BAHUE MYJIbTUMEIUA-TIPE3CHTALIUU.

Ouyenka ooxknaoa

Jloknaa OLEHUBAETCS 1O CIAEAYIOIIUM KPUTEPHUSIM:

* coOmrofieHue TpeOOBaHU K €ro 0pOpPMIICHUIO;

* HEOOXOAMMOCTh M JOCTAaTOYHOCTH MJII PACKPBITUS TEMBI TMPHUBEACHHONH B TEKCTE
JoKIaaa HHGOPMAIIHH;

* YMEHHE CTY/IeHTa CBOOOHO U3JIaraTh OCHOBHBIC UJIEH, OTPAKEHHBIC B JOKIIAC;

* CIIOCOOHOCTH CTYyJIEHTa MOHATH CYTh 3a/laBa€MbIX IpernojaBaTesieM U COKYPCHUKaMHU
BOTIPOCOB U C(HOPMYIIUPOBATH TOYHBIE OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenka «omau4Ho» BBICTABISECTCA CTYACHTY, €CJIM B JIOKJIaJI€ CTYJIEHT MCUYEPIBIBAIOIIE,
MOCIIeI0BATENbHO, YETKO M JIOTMYECKH CTPOMHO M3JIaraeT mMaTrepuall; CBOOOJHO CIpPAaBIAETCS C
3a/ladyaMu, BOIIPOCAMHU M JIPYTHUMH BHJIaMU NMPUMEHEHUS 3HAHWUN; WUCIONB3YET NI HAIHCAHUS
JOKJIaJjla COBPEMEHHbIE HayyHble MaTepHalibl; aHAIU3UPYET TMOJyYeHHYI0 HUH(GOpMaIuIo;
MPOSIBIISIET CAMOCTOSTETLHOCTD TP HAMMUCAHUU JIOKJIA/IA.

Oyenka «xopowio» BBICTABIAETCS CTYICHTY, €CJIM KauecTBO BBINOJHEHUS OKJIaza
JIOCTaTOYHO BhICOKOE. CTYJEHT TBEPAO 3HAET MaTepHall, (PAMOTHO U IO CYLIECTBY U3JIaraer ero,
HE JIONyCKasl CYIIECTBEHHBIX HETOUHOCTEW B OTBETE Ha BOMPOCHI IO TEME JOKJIaa.

Oyenka «y00671emeopumesbHo» BBICTABISAETCA CTYIEHTY, €CIM Marepuan JoKjiaaa
U3JIaraeTcsi 4YaCTUYHO, HO MPOOENbl HE HOCAT CYHIECTBEHHOIO XapaKTepa, CTYIEHT JOIyCKaeT
HETOYHOCTH W OIIMOKY TPH 3aIUTE JOKJIana, 1aeT HEIOCTATOYHO MPaBUIbHBIE (POPMYITHPOBKH,
HAOJI0IAI0TCS HApYIIEHUS JJOTHYECKON MOCIE0BAaTEIbHOCTH B U3JI0KEHUH MaTepHarna.

Oyenka «Hey0061emeopumenIbHo» BBICTABISIETCS CTYACHTY, €ClId OH HE MOATrOTOBUII
JOKJIaJ WM JONMYCTWJI CyllecTBeHHble OmUOKU. CTyIeHT HEYBEpeHHO H3JaraeT Marepual
JIOKJIa/ia, HE OTBEYAET Ha BOMPOCHI MPErogaBaTesl.

4.5. Memoouueckue pekomenoayuu no 8bINOJHEHUIO UCCIe008AMENbCKUX NPOEKMO8

HccnenoBarenbckas mpoekTHas paboTa — 3TO TpymmoBas padoTa, AJs BBINOJIHEHUS
KOTOpOH HeoOXOAMM BBIOOP M NPUIOKEHHWE HAyYHOW METOAMKHM K TIOCTaBICHHOW 3ajade,
MOJIyYeHUE COOCTBEHHOTO TEOPETUYECKOTO WM OKCIEPUMEHTAIbHOTO MaTepuajia, Ha
OCHOBaHHUU KOTOPOTO HEOOXOIMMO TPOBECTH aHAIW3 U CHElaTh BBIBOJLI 00 HCCIEIyeMOM
ABJICHUU. BBINOIHEHNE MPOEKTa — ATO BCET/Ia KOJUIEKTUBHAS, TBOpUECKas MpakThuueckas pabora,
npeAHa3HaYeHHass [UIs TOJIYYEHHS ONPENEJIECHHOTO MPOAYKTa WM HAYYHO-TEXHUYECKOTO
pesynbrara. Takas paboTa moapazymeBaeT 4eTKoe, OAHO3HauYHOe (POPMUPOBAHKE MTOCTABICHHOM
3a/1a4y, OIpEAeNICHUEe CPOKOB BBIMOJHEHUS HAMEUEHHOr0, OIpeaelieHue TpeOoBaHUM K
pa3pabaTbIBa€MOMY OOBEKTY.

Bremonnenue 1 rpymmoBoro mpoekTa SBISETCS 00sS3aTeIbHBIM YCIOBHUEM BBITOJHEHUS
CaMOCTOSITEIbBHOW pabOThl MO JIFO0OW AWCIUIUIMHE TPOQPECCHOHAIBHOTO IMKiIa. Tema
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IPOEKTHOTO 3aJaHMsi MOXXET OBITh BbIOpaHa CTYIEHTOM U3 TPEJIOKEHHBIX B pabouei
nporpamme WM (poHJIE OIEHOYHBIX CPEJCTB AMCIUILIMHEL, JINOO ONpeesieHa CaMOCTOATENRHO,
UCXO/ W3 HHTEPECOB CTYyACHTa (B paMKax H3y4aeMOW IUCLUMIUIMHBI). BbIOpaHHyi0 Temy
HEOOXOMMO COTTIACOBATHCS C MPETOAaBaATEIICM.

Tpebosanus no 8bINOIHEHUIO U OPOPMAEHUIO NPOEKMA

[Ipu BeIMOSHEHNUN TTPOEKTa MPUBETCTBYETCs padoTta B rpynie (2-3 yenoseka). [Ipoekt —
3TO HCCcIenoBaTeibckas paboTa, B X0Jle KOTOPOil CTYyAEHTHl JOJDKHBI MPOJEMOHCTPHUPOBATH
BJIaJICHUEC HAaBBIKAMH HAy4YHOTO WCCIIEJOBAaHMSA, YMEHHS MPOBOAWTH AaHANIM3, 0000I1aTh
UH(OPMALIMIO, J1eNaTh BBIBOJBI, MpeajaraTb CBOM pPEUICHHs MPOOJIEeMbl, paccCMaTpUBaeMO B

MIPOCKTE.

IIpy DOArOTOBKE MaTepHaloB IPOEKTa CTYAEHTHl JAOJDKHBI IIPOAEMOHCTPUPOBATH
BJIa/ICHHE COBPEMEHHBIMU METO/IaMU KOMIIBIOTEPHON 00paOOTKHU TaHHBIX.

Kpumepuu oyenxu pabomul yuacmuuxa npoekma.

JJis Ka>K0ro U3 Y4aCTHUKOB MTPOEKTA OLICHUBAIOTCS:

* mpo¢eccHOHANIbHBIE TEOPETUUECKUE 3HAHUS B COOTBETCTBYIOLIEH 001acTH;

* yMeHHE DPaboTaTh CO CIPABOYHOM M HAYYHOW JIUTEPATypPOH, OCYIIECTBISATH IOWCK
HeoOxoauMoi uHpopmanuu B IHTEpHET;

* yMeHHE paboTaTh C TEXHUUYECKUMH CPEICTBAMU;

yMeHue

I10JIB30BAaTbhCA

MH()OPMAIIMOHHBIMHU TEXHOJIOTHUSAMH;
* YMEHHE FOTOBUTH MaTepHaJIbl MPOEKTA IJIsl MPE3EHTAIlMU: COCTABIATh U PelaKTUPOBATh
TEKCTHI, ()OPMUPOBATH MPE3CHTAINIO POEKTA;
* yMeHHUe paboTaTh B KOMaH/IE;
* yMEHHE IMyOJIMYHO MPEICTABIATH Pe3yIbTaThl COOCTBEHHON AEATEILHOCTH;
* KOMMYHUKa0eIbHOCTh, NHUIIMATUBHOCTh, TBOPYECKHE CIIOCOOHOCTH.

COOTBCTCTBYIOIIUMHA

Kpumepuu 6bICMABGIIEHUA OYECHKU YUYACMHUKAM npoekma

BBITIOJIHACMOMY

IIPOEKTY

KommeTenum, HNurie
CBSI3aHHBIE C YHUBEpCAIbHBIC
HCIOJIb30BaHUEM KOMITIETEHIIUH
COOTBETCTBYIOIIUX | (KOMMYHUKaOENb
[Ipodeccuonanpubie BBITIOJTHIEMOMY HOCTb,
OrneHka OTYEeTHOCTE
KOMITETEHIIHU MIPOEKTY WHULUATUBHOCTb,
TEXHUUYECKUX yMeHHe paboTaTh
CPE/CTB U B «KOMaH/Ie»,
MH(OPMALIMOHHBIX | YIIpaBJIEHYECKHE
TEXHOJIOTHI HAaBBIKH U T.]1.)

«O1muuno» | PaGota BrimonHeHa Ha | TexHuueckue Crynent nposiBui | [Ipoekt
BBICOKOM cpenacTBa U | UHUIIUATUBY, MIPE/ICTABIICH
npodeccuoHaITbHOM UH(OPMaLIMOHHBIE | TBOPUYECKHIA MOJIHOCTBIO U
YpOBHE. TEXHOJIOTHH noAXO0/, B CPOK.
[IpencraBneHHbIN OCBOEHEI U | CIIOCOOHOCTD K
MaTepuan B OCHOBHOM | UCIOJIb30BaHbl ISl | BBIIIOJHEHUIO
dakTUyecKu  BEpeH, | pealn3aluu CIIOKHBIX
JIOTyCKaIOTCS MpPOEKTa 3a/laHuii, HaBBIKU
HEerpyobIe MTOJTHOCTBIO paboTsl B
daxTHueckue KOJUJIEKTHBE,

HeToyHOCTU. CTYyIeHT OpraHHU3aI[OHHBI
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KoMnereniun, Hurie
CBSI3aHHBIE C YHHUBEpCaJbHbIE
UCTIOJIb30BAHUEM KOMIIETEHINH
COOTBETCTBYIOIINX | (KOMMYHHKaOeIh
[TpodeccronanbHbIe BBITIOJIHIEMOMY HOCTBb,
Onenka OTt4eTHOCTD
KOMIETEHIINU MPOEKTY MHUIUATUBHOCTb,
TEXHUYECKHX yMEHHUE paboTaTh
CPEICTB U B «KOMaH/IE»,
MH(POPMALIMOHHBIX | YIpaBJIEHYECKUE
TEXHOJIOTUI HaBBIKU U T.]1.)
CBOOOJTHO OTBEYAET Ha € CIIOCOOHOCTH.
BOMPOCHI, CBSI3aHHBIE
C IIPOEKTOM.

«Xoporo» Pabora BeimonHena Ha | OOHapyxuBatotcst | CTyneHT IIpoexr
JIOCTaTOYHO BBICOKOM | HEKOTOpPbIE JIOCTaTOYHO npeJcTaBjIeH
npohecCHOHATEHOM OIINOKHU B | IOJIHO, HO 0e€3 | JOCTaTOYHO
ypoBHe.  JlomylieHo | MCHOJIb30BaHUU UHUIMATUBBl U | IOTHO H B
10 4-5 (axkTUYecKHX | COOTBETCTBYIOUIMX | TBOPYECKHX CpPOK, HO ¢
OIINOOK. CTyneHT | TeXHUYECKUX HaXOJI0K HEKOTOPBIMU
OTBEYAET Ha BOIPOCHI, | CPENICTB U | BBITOJHUII HeopaboTKa
CBSI3aHHbIE ¢ | uHQOPMALIMOHHBIX | BO3JIO)KEHHBIE Ha | MU.
IIPOCKTOM, HO | TEXHOJIOTUI HETo 3a/1a4H.

HEJO0CTAaTOYHO MOJIHO.

«Y1oBI€TBO | YPOBEHB OOHapyxuBaetT CryneHt IIpoekr cnan

PHUTEIBHO» HEJOCTAaTOYHO BBICOK. | HEIOCTATOYHOE BBITOJITHUII co
Jonymeno go 8 | BinageHue OOJBIIYI0 YacTh | 3HAYUTEIBHBI
(bakTHIeCKuX HaBBIKAMH Pa0OTHI | BO3JIOKEHHONH Ha | M
OLINOOK. CryneHT | ¢ TEXHHYECKMMH | HEro padoThI. OI103/1aHUEM
MOXET OTBETHUTH | CPEACTBAMU u (6onee
JHIIF Ha HEKOTOpBIE | COOTBETCTBYIOLINM HEJeNn) U He
u3 3aJJaHHBIX | U MOJIHOCTBIO
BOIIPOCOB, CBSI3aHHBIX | MH(POPMAITMOHHBIM
C TIPOEKTOM. Y TEXHOJIOTUSMU

«Heynosner | Pabora He BeimonHeHna | HaBbikoB paboTsl ¢ | CTyaeHT IIpoexkr  He

BOPUTEIBHO» | MJIM BBINOJHEHA Ha | TEXHUYECKUMU MPAKTUYECKH HE | CHIaH.
HU3KOM YPOBHE. | CpECTBAaMH  HET, | pabora, HE
Honymeno ©Oonee 8 | nHGOpMAIIMOHHBIC | BBITOJTHWI  CBOH
(akTHUeCKuX TEXHOJIOTUI HE | 3371241 17001
ommnbok. OTBETHl Ha | OCBOEHBI BBITMOJTHIII JIUILIb
CBSI3aHHbBIC c OTJENIbHBIC HE
MPOEKTOM  BOIPOCHI CYIIIECTBEHHbBIE
00HapYy>KUBAIOT NOpy4YEHUs B
HENOHUMaHUe IPYHIIOBOM
npeamera U IIPOEKTE.

OTCYTCTBHE
OpHUEHTALUU B

Marepuale MpoeKTa.
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Cmyoenmul 00NI#CHbI: 3AIUTUTH MPOEKT B PEKUME IMPE3CHTALUH, MPEIbSIBUTH (Hailiibl
BBIIIOJTHEHHOTO TIPOEKTa, yMETh paccka3aThb O TEXHOJIOTHX, HCIONBb30BaHHBIX HMH IIpH
BBITTOJIHEHUH MTPOEKTA, aTh OLIEHKY pabOoThI Ka)K0T0 WIeHA TPYIIIBI (eciu npoexm epynnosoi).

4.6. Memoouueckue pexomeHOayuu no NOO20MOBKe K IK3AMEHAM U 3a4emam

N3ydyenne MHOTUX OOIIETPOPECCHOHANBHBIX U CIEIUATBHBIX AUCIMUILINH 3aBEpIIACTCS
sk3aMeHOM. [ToAroToBKa K AK3aMEHY CIOCOOCTBYET 3aKpEIICHUIO, YTIYOJICHUI0 U 0000IIeHNTO
3HaHWHA, TONy4aeMbIX, B IIpollecce OOydYeHHUs, a TaKXKe MPUMEHEHUI0 HX K PEIICHUIO
MPAKTUYECKUX 3a/1ad. ['0TOBACH K SK3aMEHY, CTYIEHT JUKBUIUPYET UMEIOUIHecs: MpoOenbl B
3HAHUSX, YIITYOJIsIeT, CUCTEMATH3UPYET U YIOPSAOYMBAET CBOM 3HaHUsA. Ha sk3ameHe CTyaeHT
JEMOHCTPHPYET TO, YTO OH MPUOOpeN B TMporecce OOY4YeHHS IO KOHKPETHOH ydeOHOM
TUCITUTLIAHE.

DK3aMeHAI[MOHHAsl CECCHsI - 3TO CepHsl HIK3aMEHOB, YCTAHOBJIEHHBIX YYEOHBIM IJIAHOM.
Mexny sk3ameHamu uHTepBan 3-4 nus. He cinenyer nymarb, uto 3-4 JHS JOCTAaTOYHO MJIs
YCIEIIHOM MOATOTOBKH K 3K3aMEHaM.

B 5t 3-4 nHS HYXKHO CHCTEMATH3UPOBATH YK€ UMEIoNIrecs 3HaHus. Ha KoHCyabTanmm
nepes SK3aMEHOM CTYJIEHTOB MTO3HAKOMST C OCHOBHBIMU TPEOOBAaHUSIMU, OTBETAT HAa BO3HUKILIKE
y HUX BOmpockl. [loaToMy mocenienre KOHCYIbTalui 0053aTeIbHO.

TpeboBanusi Kk OopraHu3alMy MOATOTOBKH K IK3aMEHaM T€ K€, YTO U TpPU 3aHITHUSIX B
TEYCHHE CEMEeCTpa, HO COOJII0JIaThCsS OHU JOJDKHBI Ooiee CTporo. Bo-mepBhIX, OYEHH BaXKHO
coOrofieHe pexXrMa JIHS; COH HEe MEHee 8 4acoB B CYTKH, 3aHATHS 3aKaHUMBAIOTCS HE MO3/HEE,
yeMm 3a 2-3 yaca a0 cHa. OnTUMaJbHOE BpeMsl 3aHATUN - yYTPEHHHE M JHEBHbIE Yachl. B
nepeppiBax  MEXAY 3aHATHSAMH  PEKOMEHIYIOTCSI TPOTYJIKHM Ha  CBEXKEM  BO3IYXE,
HEYTOMUTEILHBIC 3aHATHS CIIOPTOM. BO-BTOPBIX, HAIMYUE XOPOIIMX COOCTBEHHBIX KOHCIIEKTOB
nexknuii. Jlaxke B TOM ciydae, eciau Obuta MpomylieHa Kakas-Tu0o JIeKIUs, HEOOXOIUMO BO
BpeMsl €€ BOCCTaHOBUTH (TepenucaTh ee Ha Kadenpe), o0aymMaTh, CHATh BO3HUKIIHE BOIPOCHI
JUIsL TOTO, YTOOBI 3alIOMHHAHME MaTepHuasia ObJI0 OCO3HAHHBIM. B-TpeThux, mpU MOATOTOBKE K
PK3aMEHaM y CTYyJEHTa JOJDKEH OBbITh XOpOIWH Y4eOHWK WM KOHCIIEKT JIUTEpaTypBhl,
MPOYUTAHHON MO yKa3aHHUIO MpernojaBaTelis B TEUEHHE CeMecTpa. 37ecCh MOXKHO 3()(PEeKTHBHO
HCTIOJTb30BATh JINCTHI OMOPHBIX CUTHAJIOB.

Buauane crnemyer mpocMOTpeTh BeCh MaTepuall MO CAaBaeMOW AUCIUIUIMHE, OTMETHUTD
s ce0si TpyaHble Bompochkl. OOsi3aTenbHO B HHUX pazoOparbes. B 3akimroueHue emie pas
1eJ1ecO000pa3HO TMOBTOPUTH OCHOBHBIE IOJIOKEHUS, HCIHOJB3YyS HpPHU 3TOM JIMCTHI OIMOPHBIX
CUTHAJIOB.

CucremaTnyeckasi HOJArOTOBKA K 3aHATHUAM B TEUEHHE CEMECTpPa MO3BOJUT MCIOJIB30BaTh
BpEMsl DK3aMEHAIMOHHOW CECCUU ISl CUCTEMATU3allMy 3HAHUM.

KoHTpoJib caMOCTOAATEIbHOM PadOThI CTYIEeHTOB

KonTponb camocTosTenbHON paboThl MPOBOIUTCS MPENOIaBATENEM B Ay AUTOPHH.

[IpenycMoTpeHsl cienyromye BUABl KOHTPOIIS: cobeceJoBaHue, OIleHKa JOKIIaaa, OleHKa
MIPE3EHTALNN, OLIEHKA Y4acTHs B KPYTJIOM CTOJIE, OLIEHKA BBIMIOJHEHUS ITPOEKTA.

[TonpoOHBIE KpUTEpUU OICHUBAHHS KOMIETCHIMN NpuBeAeHbl B DOHIE OIEHOYHBIX
CPENCTB JJIsl MPOBEACHUS TEKYIIEH U POMEXYTOYHOM aTTECTALIUH.
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