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1. HEJIN ¥ 3ATAYA OCBOEHUA JUCIUITJIAHbI

Iemm:
1. ®@opMmupoBanMe Yy CTYASHTOB HaBLIKOB PabOTEl ¢ COBPEMEHHBIMH TEXHOJOFHIMH B

IPOTPaMMHUPOBAHEH IS PEHICHHS NMPHKJIATHEIX 33134,
2. PazBuTHE ONepallMOHHOrO MBIIIIEHUS HANPABIEHHOIO Ha BHIOOD ONTHMANBHEIX Hel-
CTBHH, Ha YMEHHAE IJIAHHPOBATH CBOK) JEATENLHOCTS U IPEABHIETE €€ Pe3yiILTaTEL
3. @opmupoBaHHE ONbITa pabOTH B KOJUIEKTHBE, B YACTHOCTH PedUICKCHH.

3a12490 JHCHHILIHHEL
e Cdopmuporarh HaBbikd paboTh ¢ nporpamMHoi miatgopmo#t NET Framework u
peanmsanuu OOIT napajmrmer.
¢ Pasutie npuEIMIOB pa3paboTKy aNrOpATMORE H IIPOTPaMM, UX ONTHMH3AIHH.
e l3yyeHHe H HCIONH30BaHHE Pa3THYHBIX METOJIOR IIPOTrPaMMHPOBAHHSL.
» dopmupoBaBHe ONBITa pa3paloTKH ANTOPHTMOR H PEIeHA 3a1ad.
e (Ocpoenue noaaTui 1 npunnMmnos OOII B pamkax nmarhopmse!r NET Framework.

2. MECTO JHCIHIUIIJIIMHBI B CTPYKTYPE OIIOII BO

Jwenmmmea «[IpakTukyM no penrenuio 3agad Ha DBM» oTHOCHTCS K BapHATHBHOIN yacTu
y4eOGHOro nana 1o HanpaeieHuio «[legaroruyeckoe oOpazoBaHHE ».

AN 0CBOEHUs JMCIMINIMHEL CTY/ICHTRI HCIIOIB3YIOT 3HAHHA M YMeHH, C(hOpPMHPOBAHHEIC B
[IpoLiecce H3yUeHUs Takux Juciurmy, xak «Corpemennusie M Ty, «IIporpaMmupoBanuey, «®yuk-
MOHANILHOE POrPAMMHEPOBAHNE », « [ €OpHS alrOPUTMOBY, «1eopeTrdeckas HHGOPMaTHKAY.

OcBOcHHE JaHHOH AWCIHMIUIMHBI CIIOCODCTRYET ITOATOTOBKE CTYACHTOR K HTOTOBOH rocyuap-
CIBeHHOH aTTeCTaIlHH.

3. KOMIETEHIIMHA OBYYAIOIIETOCS, ®OPMUPYEMBIE
B PE3YJILTATE OCBOEHHUS JUCIHUATIIMHBI (MOYJIs)

B Pe3YNLTATE OCBOCHHA MHCIHITITHHEI (I)OpMHpYIOTCH CHCOYIOOIHC KOMIICTCHHHH

KOMI:IIEI':'E)}?IJHH Pacuindiporica KoMUeTeHUHH
OK-6 CIIOCODHOCTBIO K CAMOOPTraHU3aIMK M CaMO0OPa30BaHHIo;
[K-1 FOTOBHOCTBIO pEalM30BBIBATE 00Opa3zoBaTeNbHBIE IPOrpaMMbl IO yueOHBIM Ipes-
i METaM B COOTBETCTBUE C TpeOOBaHUAMH 00IIe00Pa30BaATENBHBIX CTAHIAPTOB;
FK-12 CIOCOOHOCTBIO PYKOBOIHTH y4eOHO-HCCICHOBATENBLCKOH IEATENBHOCTEIO 00y~
i YAKOIIHXCS,

B PE3YNBTATE OCBOCHHA NHCIIHITITHHEL OGYHBIOIL{HﬁCﬂ JOJGKCH NEMOHBCTPHPOBATE CIICAYIOIITHE
PE3YIETATEI 06pa3013aHm{:

3HaThb:
® TEOPETHYECKYIO OCHOBY, BAKHCHINHEC OCOOCHHOCTH M BO3MOMHOCTH IPOrpaMMHOM
nnatdopmel NET Framework 4.5 (OK-6 / TIK-1 / TIK-12);




CHHTAKCHC S35IKa mporpamMmupoBanus C# u peanmsauua npurHiunos OOl cpegcrBamu
NET Framework (IIK-1);

METOIBI M IMPHEMBI PealH3aliH alropHTMOB Ha Oaze OOBEKTHOM M KOMIIOHEHTHON
mozenu npoexta (OK-6 / TIK-1).

Ymern:

MOIEJIMPOBATH HAYYHbIC W IpakTH4HecKue 3anaun cpeactramu NET Framework (OK-6
/ TIK-1);

HPHMEHATE HOBBIC TEXHOJIOTHH Ha OCHORBE npakTiyeckux 3amad (11K-1 / [1K-12);
IIPOEHUPOBaTh TIOJIYUCHHBIE 3HAHMS IS peaiu3alldy NeJarord¥eckux 3ajad B npo-
necce 00yueHHs OCHOBAM aNTOPUTME3aHK | riporpammuporanns (OK-6 / TTK-1);
OCYIHECTBJIATE COINIACOBAHHYIO palboTy B KOJNEKTHBE U3 HECKOJNEKHUX YETOBEK B HEIAX
JOCTHIEHHMS 1TOCTaBIEHHOH yueOHoi zamaun (ITK-12).

Biangers:

IpHeMaMH HCCIeNOBaHUs MareMaruyeckux 3amad cpencteamu NET Framework
(TIK-1);

HaBpIkaMH paboThi CO CpaBOYHBIMU cHcTeMamu no Texnonaorun NET Framework u
A3BIKY nporpammupoBanus C# (TIK-1),

4. CTPYKTYPA U COAEPKAHUE AUCIHUILIUHBL (MO-
Y JIST)

O61mas TpynoEMKOCTE AHCHHMILTHHEL COCTABICT 10 3aUeTHRIX exunni, 360 gacos,
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TeMbl H colepxanue Ja00paTOPHBIX 3AHSITHH

8 cemecTp

Tema 1. CraTHYecKHe KOMIIOHEHTHI
e 3ajady, IPpUBOJAIIME K HEOOXOTHMOCTH BBEHEHHE CTATHYCCKHAX KOMITOHEHTOB.
e Moaudukarop static.
e CraruyHele IO Kiacca.
e (CraTyyHbBIe METOMEI KJIacca.
e (TaTM4HbBIE KIIACCHL
o [IpuMeps! HCIIOMB30BAHAS.
Tema 2. CTPYKTYPBI ¥ lepedHCIeHIs
e lMcnomnp3oBaHHe CTPYKTYP B KAYECTBE MAPAMETPOB METO/IOB.
e lcnonp3oBaHNE CTPYKTYpP B HEPAPXUH THIIOB JAHHBIX.
¢ [lepeunciMMBI# THI KaK MEXaHU3M HOBHIINEHHS KaueCTBA JOTHKY NOCTPOSHHUS IPHIIONKE-
HHSL.
¢ (O0paboTKa JaHHBIX NEPEYACIMMOrO THIIA.
¢ Peenne sagaq.
Tema 3. CTpokn u paitant
e Mertozp! kacca System.String. IIpumepst 06paboTiu cTpok.

Knace StringBuilder,
e Perymapurie BhIpaxkeHust.
o [Ilpoctpancreo umen System.IO.
® 3anuch U YTEHHE TEKCTOBLIX (aiifios.
e Pabora ¢ KeCTKUM JICKOM.
s Peuienue 3aaau.
Tema 4. O0padorka HCKIOYEHHH
o TlepexsaT HCKIIOUSHHH.
o  Kiacc Exception.
e (0paboTKa MHOTOUMCHEHHBIX HCKIIOYEHHIA.
e Pemenne 3ayay.
Tema 5. Hacnenopanue a1 mosmuMopgmzm
o (OCHOBBI HaCICIOBAHHS.
¢ KOHCTPYKTODEI KjIacca B HACIEAOBAHUH.
e BupryanbHBIE METOIEL
o AOCTpaKTHBIE KJTACChI.
e Pemenue 3anay.
Tema 6. UnTepdeiicni. Jenerarni. CodniTHs
o MHTepdelichl H HX PONb B HEPAPXHY THIIOB.
e HMuTeppelicHpie cBOMCTRA.
o Jlenerarsl.

¢ ['pynmoBoi BEI30B 1 afpecals AeNerupyeMbIX METOO0B.



Henerarer Action<T> u Func<T>,
¢ CoOBITHA Kak MeTOb! 00PATHOTO BHI30BA.
o CBsi3b COOLITHH H JIETIETATOB.
¢ PemeHHe npakTHYSCKHX 38124,
Tema 7. O6o01menns
e Haznayernue 0600EeHHH H UX TIPHMEHEHHE.

O000IIEHHEBIE KIIACCHL
e C(Crex.
e PemeHue IpaKTHYCCKHX 3a1aY.

9 cemecTp

Tewma 1. Ileperpy3ka onepartopon
e [loHATHE mEperpys3KH, ee MPUMEHEHHE B PEAlbHEIX 3a1ayax.
e CuUHTaKCHC Ieperpysox.
e M3yueHre BO3MOXHOCTH HEpErpy3KH ofeparopoB Ha 0ase pealuzalMi MOAYIS KIacca
KOMIUIEKCHBIX YHCEIL.
Tema 2. Meroan! pacuiupeHus
¢ PoONE METOJOB PaclIupeHHs, NOOIHATEIGHEI QYHKIIHOHA.
e MeToauKa HCITONB30BAHMS METOOB PACIIHPEHHS.
e [lpumeps cO3IaHHA H HCIONE30BAHKST METOLOB PaCLIHPEHHSI,
e Pemerue 3a/1a4.
Tema 3. JunamudecKn MogKI0YaeMbIe 0H0JHOTEKH
¢ TexHONOrHa AMHAMHYECKH MOAKIOYaeMBIX OHOIHOTEK.
e Mexanu3Mbl CO3MaHMs B NOIKIIOUYEHHS AHHAMMYCCKHX OHOIMOTEK.
¢ Bornpocel npoH3BoHTENLHOCTH H OE30MAaCHOCTH TeXHoaorus DLL.
e Peruenne NpakTHUCCKHX 3a}a4.
Tema 4. UakancyIsnua Ha ypoBHE KJacca
¢  YpOBHHU JOCTYIIA K KOMITOHEHTAM KJIACC M KIIACCAM.
¢ 3aneuaTaHHBIE KIACCHL,
e Meroavka paGoTsl ¢ 3aKPBITHIMH ITOJIIMH, IPHHIIAI «IEPHOTO SLIHKA»/
e CgRolicTa.
e Pemrenwne 3agag.
Tema 5. Pazpabotka npoexros WindowsForms
o GUI npunomenus.
e Paspaborxa GUI ¢ momormpio Visual Studio, SharpDevelop u c6opka B pydHOM pesxume.
¢ Crpykrypa mabnona GUI npunoxenws,
e Busyamenslit koHCTpyKTOP GOpPMEL
e Komnonents knacca Control.

PaspaboTka npunoxenui.



10 cemecTp

Tema 1. Unrepnperarop xomanguoii erpoxn. Kommuusiuas nporpamm na sieixe C#. Ila-
KeTHble Qaiibl,
e Hprepnperatop koMaHaHoH cTpoxu. [lakeTHble haiiner
o Komnmmamus nporpamM Oe3 ueronssosanus IDE.
e Peruenue 3agad,
Tema 2. JInmbaa-BoIpazkeHus.
o JlamOpa-BRIpaXKeHHs | MO 1a-BEIYHCTICHHAS.
e Pacmmupenue craTakcuca C#. TIpakTHyecKkoe IpuMeHeHHE.
e Pemenue 3agay.
Tema 3. Texuwonorus LINQ. Ocuopsr. OmepaTtopni select, from, orderby, where Or6op 3a-
IPAIIHBAEMBIX 3HAYEHHIT ¢ HOMOMILIO onepaTopa where.
e Texuomorus uaTErpHpoBaHHEIX 3anpocoB LINQ. Ocrorsl, MexaHu3MbI pabOoTE 3a-TTPOCOB.
e Omneparops select, from, orderby, where.
e Orbop 3anpalluBacMBIX 3HaYCHHUH ¢ TOMOUIBIO OnepaTopa where.
o Cpssbc SQL.
o Pemenue 3anau.
Tema 4. LINQ. Onepatope! group, into, join, let. I'pynn#posanue pesyabTaTos ¢ HOMOIIbIO
omepaTopa group.
o Omneparops! group, into, join, let.
e ['pynmmuposaHue pe3yJbTaTOB C TIOMOIIBIO ONEPAToOpa group.
o (Bs3bIBaHHE HECKONBKHX HCTOYHHKOB JAHHBIX.
® Permenue 3ajau.
Tema S. LINQ. Auonumubie Tunsi. Metoasl B LINQ.
e Omneparops! group, into, join, let.
e |'pynnupoBaHHE PE3YIBTATOR ¢ IOMOIIBIO ONEpaTOpa group.
¢ CaA3BIBAaHHE HECKOJIBKHX MCTOYHHKOB JAHHEIX.
o Peniegue zamau.
Tema 6. MHoronorounoe nporpamvuposanne. Kinace Thread.
e MsHoronorouHoe nporpaMMHEpPOBAHHEE.
e IloToxu. Knacc Thread. 3anyck B OCTaHOBKA TOTOKOR.
e Pemenue 3anay.
Tema 7. Muoromorounoe nporpammuposanne. Kinacesr Task n Parallel
e MHOronoTo4Hoe NPOrpaMMHpPOBaHHE.
e 3amaun. Kiaccel Task u Paraliel.
e Pelenue 3a1ay.

S. OBPA3OBATEJILHBIE TEXHOJIOTHHA

Hsyvenne kypca «I1P3 ga DBM» npesmonaraeT coderanune nabopaTopHBIX 3aHATHH ¥ camo-
CTOSITENBLHOR paboTE CTYLEHTOB.



Ha naGopaTopHBIX 3aHATHAX, 00mHH 00beM KOTOPBIX yKa3aH B TEMATHYECKOM ILiaHe, CTy-
JEHTBI H3y4aloT TEOPETHYECKHH MUHIAMYM, BEITONHSIOT 33/1aHus (MHMBHAYAILHO / IIONAPHO WK B
TPyNnax H3 HeCKONBKHX HEeNOBEK), KOHCYNBTHPYHOTCS IO CaMOCTOATENbHOM paboTe ¢ mpemonasa-
TeJeM.

Camoctosrensas paora npemnonaract Gonee OeTalbHOE 3HAKOMCTBO C TEOPETHYECKHM
MaTepRaIoM M IIPeABAPHTENLHYIO IIOAFOTOBKY K HOBBIM JIa00paTOPHEIM paboTam.

ITps w3yyeHun y4ebHOro Marepuajia JaHHOH JUCHUIONHHBI CIEAYIOUIHE TCXHONOHH 00yde-
HHs: y4eDHBIE IPYIHIOBEIE JHCKYCCHH: 00CYKIEeHUs 3aiad (METOAEL, IPHEMBI pellleHUs, BRIOOp o11-
THMAJIBHOTO crniocofa peleHHs, KONKYSCTBO BO3MOMKHEIX CIYJack A7 PACCMOTPEHHS H T.I1.), MO3-
TOBOH HITYPM, NpPEe3eHTalUHs MHKPOHCCICNOBAaHHH M MX 0OCYKICHHUE, TEXHONOTHA HpodieMHOro
00yUeHus.

6. ONEHOYHBIE CPEACTBA JJISl TEKYIHETIO KOHTPOJLS
YCIHEBAEMOCTH, TIPOMEXYTOYHOM ATTECTAIINK
10 UTOI'AM OCBOEHUA AUCHHUITVIMHLBI U YYEBHO-
METOAWYECKOE OBECIIEYEHUE CAMOCTOATEJHHOM
PABOTHI CTYAEHTOB

6.1 TEKYIITAA KOHTPOJb YCIHEBAEMOCTH
Ipumeper! 3a0aHHHA /151 NPOBEAeHHS PEHTHHI-KOHTPOJIA

8 cemectp

PedTHHI-KOHTpOAL Nel

1. PaspaOoralite cratugeckuii knacc MyMath ¢ MeToaMu, MO3BONSIONKMMH BBIYHCIEITE
MOIYJb YHCia, HaXOMHTL LEIylo H ApoOHYI 4YacTh YKa3aHHOTO YMCHA, BHIYHCIATSH
(pakTOpHAL.

2. Paspabotats xiacc Figure, onmmchIBarOmuii reOMeTpHYECKHE GUIYPEI Ha TNOCKOCTH.
Knacc obnafaer cBoHCTBaMH «THII» H «INIOIIAb». THITEI ONKMCATE MEPEUUCIICHUAMH H
OrPaHHUYHTE TPEYTONBHUKOM, NPAMOYTOIBHHKOM H OKpyxHOCTBIO. [Ipomemoncrpr-
poBaTh NPUMEHEHHE IK3EMILIPOB 3TOTO Kilacca.

PeiiTuBr-koHTpos No
1. Cosnaiite nHTEep(eiic Supercar, Hacnenyrouwwii uatepdeiic Luxury (pockoms) ¢ 1o~
HoNHEHHBIM MeTogoM morelnfo(), BEIBomAmMAM HeGONbIIOE COODIIEHHE O CYMEPKApax
B LIENOM.
2. Uens: Coznars npoexT, peanu3yomuii abcTpakTHEIE KIACChl H METOIBI IS HEKOTOPBEX
DIEMEHTAPHEIX TEOMETPHUSCKUX GHUIYp B ABYMEPHOM ¥ TPEXMEPHOM IIPOCTPAHCTBE.
Xon pabotel: ITpoexT comepxut nBa aberpaxrrslx kiacca Figure2 u Figure3, zanaro-

X a0CTPaKTHEIE METOMIBL:
abstract class Figure2

{



public abstract double Square();
public abstract double Perimetr();
public abstract void Type();

}

abstract class Figure3

{
public abstract double Volume(); // obbem
public abstract double Surface(); // nnowagb MOBEPXHOCTH
public abstract void Type(};

}

ITepBric zBa METOA ONPENECIIIOT YHCIOBIE XaPAKTePHCTHKH, IOCIeAHIH — Tui $u-
TYpPHL B CBOEM KIlacce.

OnucaTh HECKONBKO KNIACCOB, HACHCHYIOUMMX abcrpakTHble. Kaxnblii kirace HOIKEH
COZEPKaTh KOHCTPYKTOP, MOIYUAIONIHH B KAuECTBE IAPaMETPOB JUIMHBI CTOPOH (pe-

6ep), padHycoB H T.IL B 3aBHCHMOCTH OT THIa Gurypsi. Hanpuvep:
class Triangle: Figure2

{

// peanuzaumn

}

I 7 A

Triangle Trl = new Triangle(2,1,2);

Console.WriteLine(“Tun TpeyronbHuka: ”);

Trl.Type();

Console.Writeline(“P={0} S$={1}”,Tri.Perimetr(}),Trl.Square());
// MNpW BEIBOAE HA KOHCOMbL NOAYYUM cooblieHue:

// Tun TpeyroibHuKa:

// paBHobeapeHHsIH

// P=5 5=8,96...

B xauectBe knaccoB-UTYD pacCMOTPETh TPEYTOJIbHHK, Tpaienyio (06obmaer B T.4.
napaienorpaMM, poMoO, NMPAMOYTOIBHHUK, KBAAPAT), Kpyr; OpsMOYroJbHBIH mapan-
JENEIHIE], IHIHHIP, Hap.

PeitTunr-gouTpoan Ne3

Cospaiite npunoxeune WindowsForms. Ilomectute TekcroBoe mosie Ha ¢opMmy.
Tpebyercs, 4ToOE! BO BpeMs paboTHI IIPUIIOKEHHS B 3ar0JIOBKE OKOIIKaA 0ToOpakaics
TeKynmi pasmMep QopMBI, a B TEeKCTOBOM MoNe — ee NonokeHue. Jlioboe u3MeHenne
pasMepa H IOJOXEHHS JOJDKHO ABTOMATHYECKHM OTCHEXMBATH COOTBETCTBYIOUIMME
COOBITHAMMU.

Cosnaitre npuoxenue WindowsForms. Tlomectute Ha QopMy xHomky. Ilpu Hase-
JeHHH Kypcopa Ha oONacTh KHOIKYM OHA NOIDKHA M3MCHHTH TIONOXNEHHE CIIydaiiHbmM
o6pazoM. Eciau monp30BaTeNIo yAaeTcs HAXAaTh HAa HEE, TO BRIBOAHTCH COODBMIEHHE O
nobege B urpe.



9 cemecTp

PeitTuur-kontposs Nel
1. PaspaboTaTs K1acc, pealu3yIOIInil Oepalii Hal BEKTOPAMH B TPEXMEPHOM EBKIHIOBOM
npocTpalcTbe. C IMOMOHIBIC NIEPErPY2KH ONEPaTOPOB OUPEAEIMTh CIEAYIOLIHE OlepalH
HaJl BEKTOPaMH:
® CI0KEHHE / pa3HOCTD;
® YMHOXCHHE Ha CKaTAp;
¢  CKalSpHOC YMHO)KEHHE BEKTOPOR;
©  METOJ, BHIYHCIAIOIIHE MOOYNIH BEKTOPA.
2. OOpsacuuTe, Kakylo Poilb HIPAeT cchliKa this B KOHTEKCTE CO3MAHHA CIELYIOMIEro METONA

PACHIHPEH M,
public static bool Contains_Sim(this String str, char sim)

PeiituHr-KOHTpOIL No2

1. Cozpaiite 6HOMHOTEKY AMHAMHYECKOH KOMIIOHOBKH, PEanH3yIONIYIO Knace SortArray ¢
METOJAMH, OCYILECTBILIIOIMMHE ITy3bIPEKOBYIO COPTHPOBKY Y COPTHPOBKY HPOCTHIM BEI-
SopoM. Bo BHemme# nmporpamMMe NpoxeMOHCTPUPOBATEH IOAKIIOUEHHUE M HCHONL30BAHUE
BO3MOXHOCTEH OUOITHOTEKH.

2. Paspaborats OHONHOTEKY AMHAMHYECKOH KOMIIOHOBKH, PEATH3YIOIIYIO pPallHOHAIbLHEIE
YHCTiA, 4 TAKIKE OTICPAlMH CIIOMKEHUS ¥ PA3HOCTH (C TOMOIIBE IIEPETPY3KH ONIepaTopos). Bo
BHEIIHEH IporpaMMe NPOAeMOHCTPHPORATE NOJKITIOYEHHE M HCTIOIH30BAHHE BOIMOMCHO-
cTell OHOTHOTEKH.

PeliruHr-kouTpons Ne3
1. Paspaborare GUI nmpunoxenwme, pelllaioliee KBaJIPaTHOE ypaBHEHME. 3asiB/ICHHLIH BH3Y-
aibHBIH HHTepdetc:

' Brmcmrb
I

2. HononHuTensHO, 00paboTaTh CHTYALHIO, IPH KOTOPOH B C/Iyuae BBOAA B TEKCTOBBIE ITOJIK
HCUHCIIOBBIX 3HAYEHMH OHHM CcOpPacHIBAIOTCH, BBIBOJUTCH COOOIIEHHH O HEIONYCTHMOCTH
3HAYCHMS!, H BBICTABIIAIOTCA HEKOTOPLIC 3HAUECHHS 110 YMOTYAHHIO.

10 cemecTp

PefiTunr-xonrpoas Nel
Onucars HHXKEIPUBEIACHHBIE JEJIeraThl, CO3IaTh COBMECTHEIE K HHM JIAMOIa-BRIDAKEHHS U
NPOAEMOHCTPHPOBATEL PabOTy Ha 2-3X SK3EMILISpax 5THX JENEraTos:



o delegate byte RNDNumber(); - naMOpa-BeipaxkeHie BO3BpalllacT CilydaiiHoe Lenoe
gHcno B npomexytke [10,20];
e delegate bool Matrix(byte n,int[,] M); - Bo3Bpaiuaer true, eciu Matprna M Hopsika n
e/IMHHYHas.
Yro 1akoe naMOaa-BEIpaXKEeHHA H O Yero UX NPUMEHSIOT? YKa3aTh OCHOBHBIE TIPHEMEI CO3-
JlaHus 1aMOKa-BEIpasKeHHH, OCOOCHHOCTH KOHCTPYKIIL.

PeiiTuar-gonrpoan Ne2
1. Co3naTh 3anpock! ¥ BEIBECTH PE3yJIBTAT:

o 3 nenouncieHHOro MaccuBa oToOpaTh 3J1eMeHTHI, KpaTHele 10.

o OTt0bpaTh U3 LENOYHCICHHOTO MacCHBa 3HAYCHHUS, NeKamue B npomexyrke (0;5] nmm
[8;10].

° B cTpoxkoBOM MaccHBE 0TOOPaTh CIOBA, HAYHHAOIIMECS M OKAHYMBAFOIIHECT OJHHAKO~
BEIM CHMBOJIOM,

e [IpousBecTH COPTUPOBKY MACCHBA BEIICCTBEHHBIX YrCEN 10 YORBAHHIO.

e 13 MaccHBa BENECTBEHHBIX YHCET 0TOOPATh TONBKO MOJIOKHUTENBHEIE H BO3BPATHTE HX
KBaJ(PAaThI.

¢ I3 maccupa menpix yucen oToOpaTh YHCHA N ¥ BO3BPATHTE n*5, ecim n kparHo 5, n*7,
eciy n xkpaTHo 7, mudo n*100 g Apyrux sHaveHuH n.

2. VM3yunTs ¥ BOCIPOM3BECTH JIEKIHOHHBIN IPUMEP MHOFOKPHTEPHAILHON COPTHPOBKH. Ka-
KOBEI OCODEHHOCTH OIHMCAHUS JOMONHUTENEHOTO Kiacca Account? Yo MOXKHO cKas3aTh O ero
nojsx (ceoiicTeax)? Kak NpoHcXoauT HEHIHATH3AINS SK3EMIUISIPOB HTOTO KIacca.

3. OcHOBEIBasICh Ha ITYHKTE 2), IPUAYMATh H pa3paboraTh CBOH OPHMEP HMCIONEB30BAHHUA H3-
BeCTHBIX Bam omeparopoB LINQ mpu obpabortke sxzeMIniapor kiacca (nubo CTPYKTyp).
IlpoexT po/mKeH BKIIOYATE HECKONBKO 3alPOCOB Ha YCIOBHYHO BHIGOPKY JAaHHBIX (110 ye-
MOTPEHHIO TI0JIB30BATEN), 3aIIPOC HA COPTHPOBKY IIIYOHHOM HE MeHee 2-X KPUTCPHEB.

4. Jlama Tabmaua:

YHMKANLHBIA HOMEpP aBTOo HaspauMe mMapku
2345 . BMW
1235 AUDT
432 BMW

e TpeOyercs coCTaBHTBH 3ampoC, BHIBOMALIAH CTPOKH TabIMIb, NPEIBAPHTEILHO
CI'pYIIHPOBAaHHEIE IO HA3BAHMIO MApKK AaBTOMOOHIIS,

* [IpeobpasoBars 3anpoc TakuM 06pa3zoM, YTOOEI BHYTPH KAXKIOH PYIIBI YHUKANEHBE
HOMEpa 0TOOpakanHCh B IIOPANKE BO3PACTAHUS, IIPH 9TOM a()aBUTHEIN [OPANOK BEl-
BOJIA CAMHX IPYNI JOMKEH COXPAHHTHC.

e JlopaGoTath NpeapUIy i 3aIIpoc TaK, YTOOB! Ha 9KPaH BRIBOAMIIKCH IPYIIILI, COAEp-
JMAIME HE MeHee 2 3alkcedl B KaxIoH.



1))

2)

3)

4)

HcTounnkoM HaHHBIX SBISIETCS MAacCHB mpemioskeHuit (ctpok). Tpebyerca cocTaBuTh 3a-
NPOC, BRIOHPAFOIMH M3 KaXKIOro CJI0Ba TONBKO Te cuMBONEL, yeit ASCII xon nexur B npo-
Mexcytke {97; 100]. DTH CHMBOJEI TOMECTHTE B PE3YJIBTAT BEIBOIA.

O6beaMHECHHE HECKONBKHX HMCTOYHHKOB JaHHEIX. [Ipeo0pasyiiTe NEKLUHOHHBIA MpHMEP C
ONEPaTOpOM join: HOBas 3aruch (dK3eMIunp wiacca Rezult) coznaeTcs nuis B TOM Ciiyyae,
KOFJa CTOMMOCTE aBToM0OuNA He npepbutiaer 750000 p. Ipu ToM MapkH aBTO Ha BEIBOIE
CIERYIOT B a1(paBHTHOM NOPSIKE H 110 MEpPe POCTa ICHEL

Hcmons3ys BO3MOAHOCTH aHOHHMMHEBEIX THIOB u MetogoB LINQ, mepenwumre 3amady Ha
00BEAHHEHHE HECKOJBKHX HCTOUHHKOB JAHHEIX (CM. JNEKIuio 4, onepatop join; NeKuus 5,
TCOPHS), JEMOHCTPHPYIOUIYIO 3TH BO3MOXHOCTH. A HMCHHO - PEajM3al{id aHOHHWMHOTO
THIA Yepe3 CTAHIAPTHBIH CHHTAKCHC, C HCHONLE30BaHHEM HHHIHAATH3ATOPA IIPOSKIHH, 3a-
MEHy oMepaTopa join Ha cooTeeTcTBYrommit LINQ Meton.

CrpourensHoil dupMe TpebyeTcs IPHIOKEHHE, COCObHOe paboTaTh ¢ HECKOILKHUMH HC-
TOYHHKAMH JaHHBIX. B KadecTBe UCTOUHWKOR BhicTyrawT ape Tabnumnel Ilepeas — Dis-
patcher, comepikainas ToruH, GaMHIAIO, HMS, OTYECTBO PadOUero, a TAKKE MO ¢ IMYHOH
XapaKTepHCTHKON U KOHTaKTHOM nH(popMaiuell. Bropas — Orders, xpansinas nocTyraolue
3aKas3bl; ee MOoJIsL: HOMEp 3aKasa, IOTHH pabouero (YHHKaEH /U K&KIOr0), OIIMCAHHAE 3aKa3a
{(ycnyru), cTorMocTs yeIyri. Tpebyercst co3aTh 3anpoc, 00be IHHAIOUIHI 3TH JBE TabIHIbI
Y BRIBOMSIIKE HOMeEp 3aKa3a, GaMHIHIO # HMA pabodero, ONMUCAHUE YCIYTH, €6 CTOUMOCTb.

Peliruur-koaTpoan Ne3

Cosate NIPUIOKEHHE ¢ ABYMS TOTONHKTEIBHBIMY TOTOKaMH. Bee OTOKH (B T.4. 0CHOBHOH)
TPOM3BOAAT BO3BEJCHHE MATPULBl B KBaIpaT, MaTpHIA 3alacTCs CHYYalHBIM 06pasom,
pasMep Marpuust n~10*

HpHBGCTH IIPAMEP CO3OAHHA MOTOKOB YECPE3 3K3CMIIAPGI KTacCa ¥ ¢ HCIGJbB30BAHHEM CTa-
THYECKHX METOOO0R M ITOJNEH.

CospaTh ¥ 3alyCTHTR MacCHB NMOTOKOB. KakIOMy U3 NOTOKOB OTBECTH BpeMs OXKMIAHHSL,
HMHTHEpPYIOIEee paboTy ¢ faHHbIME. Opra’uzoBaTh paboTy NOTOKOR TakuM 06pazoM, Y4ToGk
OCHOBHOH ITOTOK AOXKJANCS 3aBEPIHEHNs BLINOJHEHHS BCEX JOIONHUTEILHbIX.

Paspaborare npuioxkeHue, oOpabaThiBaroiee HECKONBKO MOTOKOB. KaxmoMy M3 moToKOB
YCTAHOBHTE MPHOPHTET BRINOIHEHHI. «[IporHaTe» NmporpaMmy Ha BBINOJHEHHE [IOTOKAME
OIHOH M TOH e JIHTENHHOH ONlepallHy, HallpUMep BIOMEHHBIX IHKI0B. OnpenenuTs, na-
CKOJIBKO ITONYYEHHBIE PE3YILTAThl COOTBETCTRYIOT TEOPETHYECCKH BO3MOIKHEIM.

HopaboTtate JekumoHHBH TpHMep 06paboTKH OWHOOK, AOOABME APYTHE BO3ZMOMKHEIC
OMIMOKH.

Co3zpaTs 6a3y HaHHEIX, COmEPIKAITYIO HHOOPMALIKIO 0 HEKOTOpoM Ipeanpuatuu. K sTol Haze
NPaKTHYECKH OJHOBPEMEHHO MOFyT oOpalllaThCsl paziHiHbIe MONb30BaTe t (TI0TOKH). Tpe-
OyeT CHHXPOHH3HPOBATH JOCTYI IT0 YTEHHIO M 3allHCH JAHHBIX, W30ekap HapyHMICHHS MX
KOPPEKTHOCTH.



7. Paspalorare NpuioxeHue, NIPHMEHSIOIEe MBIOTEKC H ceMaop A CHHXPOHK3AHMH T10TO-
KOB.

8. Pazobpare H peanH30BaTh NPUMEPH] aBaPHHHOTO 3aBEPIICHHS HOTOKOB. [IpoeMOHCTPHPO-
BaTh aBAPMHHYIO CHTYALHIO U CYIIECTBYIOLIHE BOZMOKHOCTY 3aBEPIIICH A IPHIOKeH S Oe3
TOTEPH OCHOBHBIX Pe3yNLTaTOB, IIONYYEHHBIX B JPYIHX HpoLeccax.

Hepesectn psan 3amanuii w3 LINQ ra PLINQ. IIpouzBectr cpaBHeHue CKOpPOCTH 06pabOTKH
3anpocos. B xakux ciydasx pachapajUienMBaHHe OKa3bIBAETCS NECHCTBHTENBEHO (P(heKTHBHBEIM?
Oreer 0BOCHOBATS.

6.2 IPOMEJKYTOYHASI ATTECTAIISI IO HTOFAM OCBOEHUSA
JICTIAILTAHEI

Bonpocs! k 3a4ety 8-ro cemecrTpa

CraTHdeckde KOMITOHEHTH!

3amaqu, IPHBOJAINAE K HEOOXOIHMOCTH BBSICHUE CTATHYECKHX KOMIIOHEHTOB.
Monuduxarop static. CTaTHYHEIE MOS8 KJiacca.

CraTH4YHBIE METOABI KJIacca.

Crarrunele kiaaccel. [IpuMepst HCIONBE30BAHHA.

CTpyKTYDHI H TIePESYHCIICHH.

Hcnons3opanue CIPYKTYP B KAUECTRE IIApaMeTPOB METOMOR.

Henonb3oBaHue CTPYKTYD B HEPAPXHH THIIOB JaHHBIX.

e S AUl e

HepeuncnuMpIii THII KaK MEXAHHU3M IOBBILICHHUS KAaUeCTBa JIOIHMKH IOCTPOEHHS IPHIIOKE-
HUAL

10. O6paboTra FaHHEIX TEPEIUCTHMOTO THITA,

11. Crpoxu u daiisr

12. Metogs! kiiacca System. String. [TpuMeprt 06paboTKH CTPOK.
13. Knace StringBuilder.

14. PerynspHble BBIpRKEHUS.

15. IlpoctpancTBo uMeH System.1O.

16. 3anmuck 1 YTEeHHE TEKCTORBIX (haiinoB.

17. PaboTta ¢ xecTKHM THCKOM.

18. ObpaboTka HCKNIOUEHNH U IEPEeXBAT HCKITFOUEHHIH,

19. Knacc Exception.

20. O6paboTKa MHOTOYHCIICHHEIX HCKIIFOYESHMH.

21. Hacnemomanue u nonumopdusm

22. KOHCTpYKTOPH! Ki1acca B HACIEOBAHHH.

23. BupTyaikHBIE METOIEL

24. ABCTpaKkTHHIE KJIACCHL

25. UnTepheiich 1 UX PONb B HEPapXHH THUIIOB.

26. MaTepgeiicHble CBOHCTRA.

27. Jleneratsl.

28. I'pynioBoi BBI30B H apecallis JelleTHPYeMBIX METOJIOB.



29.
30.
31.
32.
33.
34,
35.
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Henerarer Action<T> u Funce<T>.
CoObITHs KaKk MeTO b OOPATHOIO BEI30BA.
Casa3b cOOBITHH ¥ neNeraTos.

O6obmenus.

Haznauenue o6o61meHuit 1 UX IpUMEHEHHE.
O006IEHHEIE KIIACCHL.

Crex Ha 00001IEHHOM THIIE,

Bompoce! k 3a4eTy 9-r0 cemecTpa

Ilonsrre neperpysky omepatopoB. MaTeMaTHuecKHe 3aIa9M, PEANH3yeMble ¢ ITOMO-IHBIO
IeperpysKu.

CHHTaKCHC Neperpy3ox.

INeperpyska onepaTopos Ha 6a3e peanu3aquy MOIYILA KHACCA KOMIDIEKCHBIX UXCEIL.
[1eperpyska oneparopos Ha 6aze peanuzaluy MOLYIS KJI2cca MATPHLL.

MeTto/ipI pacmuMpeHHs. Posib METOZOB pPacUIMpeHHs], JOMONHUTEIbHBIH (YHKIHOHAI.
MeTonKa HCNOIB30BAHKS METOJ0B PACIIHPEHHS,

[Tpumeps! coO37aHNA U HCIIONIB30BAHUS METOIOB PACIHHPEHHS.

Junamudecku nopxinovaemere Oubnotexd. Texunonorus DLL.

Mexauu3Msel CO3TaHKs H HOAKIIOUEHNS IHHAMUYECKHX CHOIHOTEK.

. Bompock! IpoH3BOOUTENLHOCTH B Oe3onacHocT TexHoaorus DLL.

. IBKancyisns Ha ypoBHE Kiiacca. Y pOBHM OCTYIA K KOMIIOHEHTAM KJIAcC H KJIACCaM.
. 3aneyaTaHHEIE KIIACCHL

. MeTonuka paboThl ¢ 23aKPBITEIMHE JIOIIMH, IPUHITHIT KIEPHOTO SITHKAY,

. CoiicTBa.

. Pazpaborka npoexros WindowsForms.

. GUI tipunosxenmst.

. Pazpaborra GUI ¢ nomomeio Visual Studio, SharpDevelop u ¢bopka B pydHOM pe-iKuMe.
. Crpykrypa mabnona GUI npunoxerus.

. Busyanessii koHcTpyKTop dopmer. KoMmmonenTs: kinacca Control.

. Peanmzanus MeHio.

Bonpocs! K 3a4eTy ¢ oneHkoii s 10-ro cemecrpa

JIam6Gna-seipaxenns. [Ipumeprl HCIOIB30BaHM.

JIamOpa-BEIpaKeHUS ¥ AHOHMMHBIE METOABL. JIOCTOMHCTBA H HEJIOCTATKH.

TTonste LINQ. MeTonuka KOHCTpyrpoBasus 3anpocos., IIpaMepsL.

LINQ. Omneparopsr select, from, orderby, where Ot6op 3anpamuapaeMbIX 3HaUCHHH ¢ T10-
MOIIBIO oneparopa where.

LINQ. Onepatopsr group, into, join, let. I'pynmupoBanue pesynsTaToB ¢ MOMOIHBIO OIE-
patopa group.C#.

LINQ. AnorumMube Taisl. MeTons: B LINQ.

Meuoronotounoe nporpaMmuposasne. OCHOBHbIE MOHATHA U KoHuenuuu. Knace Thread.
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8. MaoronoTouHoe nporpamMMupoBaHue. [IpuMeprl NpHIOKEHUH ¢ NpPUMEHEHHEM Kiacca
Thread.

9. ABbapHiiHOE 3aBepIICHHE [TOTOKOB.

10. IMoTokK ¥ 3a0a4.

11. Knacc Task.

12. Kmacc Parallel.

13. PLINQ. ITpumepsl.

6.3 METOJIUYECKOE OBECHEYEHUE CAMOCTOSTEJLHOM
PABOTBI CTYAEHTOB

Bonpocsl gas camocrodaTebHOH paloTh

8 cemecTp

CraTH4YHEBIE KTacChl B IPOCTPAHCTRE AMEH System.

Crpoxossle onepanun. Mcenejoranue 3aqay, TpeOyromux paboTkl CO CTPOKAMH.
Perymapun Belpaxenus. [IpeuMyiuectsa u HEOCTATKH.

AbcTpakTHBIe KIacchl. Peanuzanmsg MaTeMaTHUECKHX MOJIENEH.

Hacnenosanue u nomumophusmM. LlesecoodpazHocTs HacneOBaHHA TIPH pealu3alHy cob-
CTBEHHBIX KJIACCOB H COOPOK.

Heneratet. ITpuamunst nocrpoenusa. CBA3b ¢ ykazaTeldaMH Ha MeTOisl B sn3pike C++. Bo-
pochl HE30MaCHOCTH.

HuTtepdeiice: 1 abcTpakTHEIE KIACCHL

O600ImeHAS KaK CPeACTBO PACIIHPEHHs BOIMOKHOCTEH paboThl ¢ KOMIOHEHTaMH.

9 cemecTp
Peanmaum a6CTpaKTHOi"I MOACIH BEKTOPHBIX IIPCCTPAHCTBE H OCHOBHBIX onepauplﬁ Hal
BeKTOpaMH cpencTeaMi CH#.

Mopens panoHANBHOTO Yucha. Peanusanus onepaiyil Hax pandoHAILHEIMHE YHCIAMHI
TIpobemMs! uenoaszosanus DLL.

HMcnonpsopanue dubmmorexy NET Framework ams monyuenns uH(GpOpMAHH O KOMITBIOTE~
pe.

OcsosHrbie Kiacchl L1 paboTst ¢ ceTrio Wurteprer. [IpuMepsl nojmoyenus 1 06paboTku
3afpOCOB.

PabBora ¢ rpaduueckuMy IPpEMHTHBAMH.
Texnonorus GDI+.

ITporpammuposanue GUI B paMkax mxomsEOrO Kypea. [TpoblieMsr ¥ TPYAHOCTH B pealid-
3aIHH TIOAXOMa.

10 cemectp

Hcropus naMbna-BeipameHuit.
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LINQ xax pacTpymenT paboTs! ¢ Ha3aMu AaHHBIX.

PaGota ¢ moroxamu. Bompocs! 6JIOKHPOBKH.

[Ipobaems pacnapannennpanms. OUTHMHA3AUNS BEMMHCIeHHH. Pe3ynsTaTe TecTOB.
MrobTeKCH H ceMagophL

AN

PLINQ. OcHOBHBIE BO3MOMKHOCTH.

IIpuMepht 3apaHu i A8 NPOEKTHOM AesATEIbHOCTH

8 cemecTp
1. Peamusyiite xnacc Complex, nozsonsrounyil paboTaTh ¢ KOMIIEKCHBIME YHCTIEMH B YI0OHOH
dopme. Kmace mozsonser:
® (03/aBaTh KOMIUIEKCHEIE HHCNA (C IOMOIIBIO NapaMeTPH3UPOBAHHOIC KOHCTPYK-
TOpa);
® CKNajkIBaTh, BHIUMTATH, YMHOXKATE H JEIATH YHCIA (C ITOMOIIBIO CTATHYECKHX Me-
TOJOB);
¢  BBLIYMCIIATH MOJYJIs H ApI'YMEHT YHCIa;
® BRIBOOUTH pe3yNkTar B ynoOHOH dopMe.
2. Peamusydte xymacc Matrix, mo3Bo/smonmid paboTaTh ¢ KBaipaTHBIMEH MarpuiiaMu. Kiacc
MTO3BOTISIET:
® CO3JaBaTh MaTPHUIL! [T0 YKa3aHHOH Pa3MEpHOCTH HIIH MacCHRY;
® CKJIaJIbIBATH, BEIYHTATE, YMHOXATh, MATPHUIIEL, JOMHOKATE MATPHIY HA YHCIIO.
®  BRIBOJMTH PE3yJbTaT B YA0OHOH dopme.

9 cemecTp

PaspaboTtare xacc, peaTM3YIOMMII OCHOBHEIC ONEPaHHM HAN KBaApaTHEIMH MaTpuiamu, C
IIOMOIIBIO IEPErPY3KH ONIEPATOPOB ONPENECIHTE CASIYIOIIFES OIICPALHH:
®  CIIOXEHHS,
® Pa3HOCTH;
e YMHOXEHHS MATPHIIEI Ha MaTPHILY;
¢ YMHO)XCHHE MAaTPHIBI HA THCIIO;
* M3MEHEeHHE 3HaKa Ha IIPOTHBOIQJIOKHEIH.
[leperpysute onepaTop paBeHCTBA, IPOBEPSIOIIHI MATPHIIE] HA PABEHCTBO.
Ilpenmonaraercs, 910 ONepaHi COBEPINAIOTCS Hall MATPHLIAMH OJIMHAKOBOMH pasmepHocTH. B
NIPOTHBHOM CJIydae BO3BPAIAeTCs JIOKHEIN pe3yIbTar.
B kiacce onpesemiTh ABa KOHCTPYKTOpa: MIEPBOMY IEPCAACTCS ABYMEPHEIH MACCHB, OTBEYAIOLLIHI
38 Marpully, 4 BTOPOMY nepeiaeTcsa YuciIo (pa3sMepHOCTs MaTPULbl) ¥ CO3IACTCS MATPHIIA H3 Hyjel.

10 cemecTp

Ilocae usyuenns ocno LINQ yuamuMes nipefyiaraetes paspaboTaTs NPOEKT, TO3BOISIOLIHIA
noaxnoyarees Kk MS SQL Server / MySQL aunst BREIIONHEHHA 3aNpocoB, 100aBIeH s, YIATSHHs 1
pelaKkTHpoBaHusA JaHHBIX BeIOpanHo# B/l mocpencrrom LINQ.



IIpoexTnl BBIHOCATCA Ha obOcyxnenue. Haubonee ynaunble peKOMEHAYIOTCA U YUACTHS B
Hay4yHOH xoH(pepenimu Bnl'Y.

3aganus

1. Cmopenupylite 6a3y nagHBIX A7 HeOoBINONH GHUPMBI i peanusyiite ¢ nomomso LINQ 3a-
[POCHL Ha BBRIOOPKY JaHHBIX. B 3ampocax TpebGyercs MpoaeMOHCTPHPOBATH BO3MOMKHOCTH
M3YYCHHBIX BaMHM oreparopos ¥ Metonos LINQ: BriGopxa maHHBIX, yCIOBHaS BBIOOpKA,
(MIBTpaIs JIAHHBIX, COPTHPOBKA, IPYINUPOBKE; BAPHATHBHOCTL CHHTAKCHCA.

2. CoCTaByTh IIPHUMEPHI IPOrpaMM, [I03BOJISIOIHE HATTAAHO NPOCHeNHTh 3a padoToH OCHOB-
HBIX ¥ (POHOBBIX NMOTOKOB. IJ0Ka3aTh, KaKkHe HAMEHEHH S BHOCHT YCTAHOBKA IIPHOPHTETA I10-
ToKa. Kaxue MexaHm3MBl MO3BONAIOT OTCIEKHBATH OKOHYaHHE noToka? [IpomeMoHcTpHpo-
BaTb CHTYalMH, B KOTOPLIX BO3MOMHO IIONYYEHME HEBEPHBIX PE3YJILTATOB HM3-32 HeTpa-
BHJIBHOT'O 3aBCPLOCHUS NOTOKA,

3. PaspaboraTh OpHIOKEHHE, IPOU3BOAANIEE CHHXPOHH3AMMIO 3aAIIYINEHHEIX B HEM MOTOKOB.
Cpenu MHCIPYMEHTOB NOIDKEH IIpHCYTCTBOBATH oneparop lock. JlomonuuTensno mpome-
MOHCTPYpOBATE paboTy MBIOTEKCa H ceMadopa.

4. Kaxue Bo3MOXKHOCTH IIpefocTaBnseT knace Parallel? IlpueennTe npumepsi nporpaMm, ob-
pabaTeiBaOIye HapallelbHO HECKONBKO METONORB. MICTOYHHKM NaHHBIX ClEAyeT 6parh
JIOCTATOYHO OOJBIAMH (IO KONHYECTBY JIEMEHTOB, 00BEMY HaHHEBIX). CpaBHHUTHL I10IIY-
YCHHBIE PE3YNBTATY C OHONOTOYHBIM BEIIOIHEHHEM, CAENATh COOTBETCTRYIOIIHE BHIBOLEL.

{IpoBecTy cpaBHUTENEHYIO XapaKTepHCTHKY padoTel cpencts LINQ u PLINQ ¢ oqnHaKoBBIMHU
MCTOYHMKAMM [AHHBIX W 110 BO3MOJKHOCTH Ha Pa3iHYHEIX Hporeccopax. [IpH HeoGXOIMMOCTH
BOCHOJIL30BATLCS BO3MOMHOCTAME TaliMepa. PesynpTars! paboThl HporpamMMel MOTYT OBITH IIPES-
CTaBNeHEI B opMe HeGOMBIIOro 0TYETA.

Hpﬂmep AOIIOJHHATECJALHOT0 MaTepHAaJA /1%

OPraHp3auMHa CaMOCTOATENbHON PadoThE

8 cemecTp

Obpaborka noBegeHUA 3/1eMEHTOB NePeUUCeHUA

Hepeunciennsa 3aJal0T JOTUKY NOCTPOESHHS, HO He ONpeAeNsIoT TOBeAeHHEe 3JeMEeHTOB
o6beKTa B Ka¥XKJ0M KOHKPEeTHOM 3HaueHHH. Ita paboTa JOKHA 6bITh NpofenaHa OTAeAbHO.

O6bIYHO BCEe 2JleMeHThl epedHcIeHdsT PAaBHO3HAYHLI B NlaHe peanusanud. T.e. anro-
PHTM HX 06paBOTKH OJIJHHAKOR, a Pa3HUIA JHIIb B HTOMOBOM 3HAYEHHH,

Tak, B Halne# 3ajave onpe/jiesieHO /Ba NePEYHUCIEHHUS, OTBEYAIOUHE 3a THIT PUIYPHI H
ee LIBeT, TO OJHOTHNHad 06paboTKa oueBuAHA. EC/IM Mbl XOTHM Ha BbiBOJEe NOJYYaTh Has3Ba-
HUA LBETOB U THIOB QUryp Ha POAHOM fA3bIKE, TO HEOBGX0AUMO N06aBUTE QYHKLHIO, KOTOpas
OJI KaX0T0 3HaUeHH 3a/]aCT KOPPEKTHOE COOTBECTBHE.




using System;

enum FigureType { Triangle, Rectangle, Circle };
enum figureColor { Red, Green, Blue, Black };

class Figure

{
public FigureType Type { get; set; }
public Figureloler Color { get; set; }
public Figure(Figuretlype type, FigureColor color)
{
Type = type;
Color = color;
}
// meroa BuBoAMT oblyMe AaHHble NO OBLEKTY
public void Info{)
{
ronsole.Writeline("Tun: " + GetFigureType(Type));
¥
// metoa BO3BpaliaeT Ha3BaHWE YKAZAHHOFO UBeTa Ha pPYCCKOM ABHKE
private string GetFigureType(figureType type)
{
switch (type)
{
case FigureType.Triangle:
return "TpeyronpHuk™;
case FigureType.Rectangle;
return "Keappart";
default:
return "Kpyr";
}
¥
¥
class Prograin
{
static void Main()
{
// cozparue obbeKTa ¥ MHULMAAMIAUWMA ero CBROACTR
Figure fig = new Figure(
FigureType.Rectangle,
FigureColor.Black
);
fig.Info();
Conscle.ReadKey();
}
}

O6paTHTe BHUMaHHe, uTO MeToAy GetFigureType onpefesneH 3akpbIThlil AocTym. TakuMm
06pa3oM Mbl CKpbiBaeM ero paGoTy BHYTpH KJacca M 3anpeliaeM BHEUIHHH BBIZ0B MeTO/a
(4TO 1 HexeNnaTesbHO).



PasyMeeTcsi, aHaJIOTHYHbIH MeXaHH3M HeoBXOAUMO NpoAesaTh W AJsl 3JeMEHTOB Me-
peurcaeHus FigureColor.

WHKancynaumMa no cvbicny

Hocnepnee, 4T0 HeOOXOAUMMO OTMETHUTDL B Halllel 3ajaye — JOCTATOYHO OrpaHUYeHHOe
pacnpocTrpateHue Tunos FigureType u ColorType. Kinacc Figure BecbMa y3konpoduaHpoBaH,
W HET CMBLICAA PACHPOCTPAHATD epevyrcIeHHda Ha APYTHe KAacChl.

PazymHad ufpes - BHeAPUTL Nepevyuciedus FigureType u ColorType BHyTpH Kiacca

Figure.

usiﬁg System;

class Figure

{
public enum FigureType { Triangle, Rectangle, Circle };
public enum ¥FigureColor { Red, Green, Blue, Black };
/7 CBOWCTBE, KOHCTPYKTOpD, BLIBOS H T.4.
/7
}
class Program
{
static void Main()
{
// cozpanve 06beKTa W WHUUMANM3AUMR ero CBOWCTR
Figure fig = new Figure(
Figure.FigureType.Rectangle,
Figure.fFigureColor.Black
)
fig.Color = Figure.FigureColor.Green;
fig.Info();
Console,ReadKey();
}
}

[lepevrciieHHs B NpHMepe ABJIAIOTCA yiKe dJIeMEeHTaMH KJAcca, H03TOMY ero HeobXo-
A¥MO 6yJEeT yKa3biBaThb IPH KaXKAOM 06palieHHH K 3HAYEHHIO IepeyHCIeHU.

9 cemecTp
Knacc ImageBox
JnemenT ynpasneHna PictureBox npumensetcs gna otobpaxenus rpaduueckux nsobpaxe-

HUIA. M3obpaxenne moxet GbiTb B dopmare BMP, IPEG, GIF, PNG, metadaiina nav NMKTOrpammbt.

CBOiCTBO IMage 3a4aeT CCblKY Ha u3obpaskenme:



public Image Image { get; set; }
V3 ogHOMMEHHOro Knacca Image oTAensHO BbIAENUM cTaTudeckuit metoa FromFile, 3arpy-
Hawowmii nsobpaxeHue no ykasaHHOMY NyTH.
Ceolicrao SizeMode onpeaenset cnocob oTobpaxeHUa BHYTPU PamKu:
public PictureBoxSizeMode SizeMode { get; set; }

rae nepeuncnedue PictureBoxSizeMode 3agaer cnepyowye sapuaHTsl:

public enum PictureBoxSizeMode = {
Autosize, CenterImage, Normal, StretchImage, Zoom

I

Chepyrowee NpuioKeHWe No3BOAAET NPOCMATPUBATL N306PaKEHUA B TERYLLEN SUPEKTOPUM.

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Ling;

using System.Text;

using System.Windows.Forms;

namespace WF_2

{

public partial class Forml : Form

{
public Forml{)

{

InitializeComponent();

private string[] files; // maccus nyTel K $annam U3obpaxeHn
private int index = @; // mHperc Texyuwerc wsobpameHus

private void Forml_Load(object sender, FventArgs e)

{

/7 prpexTopus ¢ vaobBpaxeHuaMn




string path =
@"D:\Moun poxymenTh\Visual Studio 2018\Projects\WF_2\WF_2\Pictures";
f/ nony4wTe maccue w3 umed daiknos ¢ pacuupeHuem "jpg"
files = System.IO0.Directory.GetFiles(path, “*.jpg");
// 3arpyawTe Repeoe u30bpaKeHUE
this.pictureBoxl.Image = Image.FromFile(files[8]);

}
private void buttoni_Click(object sender, Eventargs e)
{
if (index > B) index--; else index = files.Length - 1;
this.pictureBoxl.Image = Image.FromFile(files[index]);
}
private void button2_Click(object sender, EventArgs e)
{
if (index < files.Length - 1) index++; else index = 8;
this.pictureBoxl.Image = Image.FromFile(files[index]);
}

Npw HacTpoke ceoitcrs dopmbl 06bekTy PictureBox peKOMEHAYETCA 3a[aTh AKOPL CO BCEX CTOPGH,
uToBb1 NPU M3MeHenu pasmepa dopmbl u3obpakeHne MacllabupoBaNoCh aBTOMATUYECKU.

Knacc HeoBX0AUMO paclivpuTe ABYMA NONAMMU. NEPBOE XPaHUT NYTH K N30OPaKEHUAM: MX MOKHO
NOIYyYNTb € NOMOULLIO MeToaa GetFiles() knacca Directory. BTopoe none — MHGEKC TEKYLLETo u3oBpamenus;
oH Byaet yBennuueatbca AMBO YMEHDBIUATBECA NPU NPOKPYTKE. Ha 3TOM ypOBHE nepemeHHbie ByayT obie-

AOCCTYRHbI OCTA/IbHbBIM YIPABNAIOUMAM S/1€MEHTaM d)ODMbI, B 4YaCTHOCTU KHONKam.
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B croelt ocnose Parallel LINQ, on xe PLINQ — 310 Bepcus LINQ to Objects, B koTopoii
OOBEKTEI HCXOZHOTO TIEPEUHCIICHHS 00PadaTEIBAIOTCS NAPAILIENBHO.

B sepeun NET 4 nospuaca uensili Habop paclidpeHHBIX CPEACTB Ui YIPOLISHHS Tapai-
JENBHOrO NporpaMmuposants. CpelcTBa ApamIebHOTO IPOrPaMMUPOBAHHS CYIIECTBYIOT YiKE B
TEUEHHE JUIMTEIBHOTO BPEMEHH, HO OHM OBIIH CIOMHBI B IIPHMCHEHHH H MHOTHE NPOrPaMMHCTEI
MCIBITHIBANH 3aTPYIHEHHSA B HX 30 dexTuBHOM HenonszoBauun. Cpencrea NET 4 6oum paspabo-
TaHBI B pacyeTe Ha 0olee IMHPOKYIO ayTHTOPHIO, M ONHPAIOTCA HA HPEMMYIHECTBA IMMPOKOIo pac-
IPOCTPAHEHHsI MHOTONPOLIECCOPHEIX H MHOTOSAEPHBIX MAILIHH.

Ecii mocMOTpeTs Ha MCXOIHBIH 3aIIpOC B IPHUMEPE HHIKE MOMHO 3aMETHTB, YTO B HEM UM

Ka)KJIOT0 Ha3BaHHA MallMHbl 06pabaThIBagTCs 0 OUEPEHN:
string[] cars = { "Nissan", “Aston Martin", “Chevrolet”,
"Alfa Romeo","Chrysler", "Dodge", "BMW",
"Ferrari™, "Audi™, "Bentley", “Ford",
"Lexus", "Mercedes", "Toyota", "Volvo",
"Subaru”, "Kurynu"};



string auto = cars.Where(p => p.StartsWith("S")).First();
Console.WriteLine(auto);

Ha pucyHKe IpOHIIIOCTPHPOBAHO, KaK 3T0 paboTaer:

ercedes .

Chayrolat:

Subam

Mexanuam LINQ maumaaeT ¢ Toro, 4ro mposepaeT, He HauuHaeTesa JIH "Nissan" ¢ "S". 3atem
nepexoaut Kk "Aston Martin" ¥ ocyIecTBISCT NPOBEPKY CHOBA, 1ocse dero nposepsaeT "Chevrolet”,
"Alfa Romeo", "Chrysler" u T.5. LINQ mpoxoauT mocnenoBaresgo 00 BceM HMEHAM B MAcCHEE.
Pasymeercs, 9TO Ha3eIBaeTCH IOCHENOBATENLHEIM BHIMONHeHWeM. [IpobneMa mociesoBaTeIbHoro
BBITOJIHEHHS COCTOHT B TOM, YTO B K&XKAEIH MOMEHT BPEMEHH HCIIONB3YETCs TOJNBKO OIHO AAPO KITH
OJIMH HEHTPAIBHEIH Hpolteccop (anee 6yIeM TOBOPHTE TONBKO O SApaX, HO NOJpasyMeBaThCs i TO,
H sipyroe). Ha 4eThIpEXsAAepHLIX MAITMHAX TPH M3 YeTHIPEX sUICp HE HENAR0T HHYETO IPH BHINOI-
neunu LINQ momobuem obpazom.

Paralle]l LINQ u3MeHseT npaBKaa UTPel, pa3buBasg HCXOAHbIE NAHHBIE Ha YacTH u obpabaThipas

WX apallncibHO, KaK [MOKa3aH0O HHXeE:

stringf] cars = { "Nissan", "Aston Martin", “Chevrolet",
"Alfa Romeo”,"Chrysler”, "Dodge®, "BMW",
"Ferrari", "Audi", "Bentley", "Ford",
"Lexus™, "Mercedes", "Toyota™, "Volvo",
“Subaru", "Xuryau"};

string auto = cars.AsParallel().Where(p => p.StartsWith("S")).First(};
Console. WriteLine(auto);

Hassanus "Nissan", "Aston Martin", "Chevrolet" u "Alfa Romeo" o6GpabareiBarores ofHO-
BPEMEHHO — KaXJIbIi B OTHENBHOM sAlpe MaikHbl [Toce Toro, Kak Kakmoe supo 3aBEpHIMT 00-
paboTKy MMeHH, OHO HEPEXOJHT K CIeAYIOMEMY, He3aBHCHMO OT Apyrux suep. Parallel LINQ 3a-
botuTest 0 pasbHeHHH JAaHHBIX, ONPENENs, CKOJBKO NIEMEHTOB MOXeT OhiTh 06paboTaHO OJHO-
BPEMCHHO (XOTs1 OOBIYHO NMPHHUMAETCA PEIISHHE, YTO OJHOrO SJIEMEHTA JAHHRIX Ha A1po J0CTa-
TOYHO), H KOOPIHHHPYs paboTy spep TakuM o6pasoM, 9To pe3yabTaT HONydaeTcs TAK, KAK OT JIO-
Horo apyroro sanpoca LINQ.

Tax 3auem BoOGwe cBa3pBaTEC ¢ Parallel LINQ? Otser mpocT ~— HPOM3BOIHTENBHOCTD.
Bsrnauute Ha npumep Hike. B HeM ompenenens! jsa 3anpoca LINQ, koTopbie JIenaiT OIHO H TO
ke, OuH 3arpoc MOCNeNoBaTeNbHEN, a Apyroil ucnonssyer Parallel LINQ. O6a 3anpoca select
BHIOMpAIOT yeTHele uncna Mexay 0 v Int32.MaxValue u MOACUHTHIBAYOT KONMYECTBO COBNALEHMIA.
Hrs renepaumd  OCHENOBATENBHOCTH —NENOWHCICHHBIX 3HAYECHMH DOPHMEHMIOTCA METOBI



Enumerable.Range u ParallelEnumerable.Range. [[uanasousr 6ynyT paccMaTpHBaThCs B OJHOH H3
CllelYIOIIUX CTaTeH, a MMoKa IIPocTo HMEHTE B BUAY, 4TO 00a MeToaa cosmaioT IEnumerable<int>,

COAEPMANIYIO BCE HYIKHBIE ITEIOWHCIISHHBIE 3HAYCH .
using System.Diagnostics;

..

// CoapaTte nocaepoBaTenbHbll AMaNAa30H 4ducen
IEnumerable<int> numsl = Enumerable.Range(®, Int32.MaxValue);

// 3anycTuTe CekyHAoMep
Stopwatch sw = Stopwatch.StartNew();

// BeinoaunTb 3anpoc LINQ

int suml = (from n in numsl
where n % 2 ==
select n).Count{);

Console.WriteLine("Pe3aynbTaT NOCASACBATEALHOrO BLINOAHEHWA: " + suml +
"\nBpema: " + sw.ElapsedMilliseconds + " mc\n");

// CosgaeM napannenbHul#i gnanas’od yucen
IEnumerable<int> nums2 = ParallelEnumerable.Range(®, Int32.Maxvalue);

// Tepesanycrkaem cekyHaomep
sw.Restart();

// BbiNOoAHAeM napanAeibHuit 3anpoc LINQ
int sum2 = (from n in nums2.AsParallel()
where n % 2 ==
select n).Count()};

Console.Writeline("Pe3ynbTaT napannenwbHGro BHINOAHEHMA: " + sum2 +
"\nBpema: " + sw.ElapsedMilliseconds + " mc");

Parallel LINQ npennaszsnaven pas 06LexToR

Kax yie rosopunocs, Parallel LINQ — sto napamienshas peannszanus APl-untepdeiica
LINQ to Objects. TTostomy on emonsser 3anpocst LINQ to Objects B mapamiensnoM pexuMe. On
HE peanu3yeT NapasiiefbHbIX CPEACTB I Npyrux Bugos LINQ.

ITO HE 3HAYHT, YTO ¢ moMolbio Parallel LINQ me yaacres o6paboTaTh pesyisrarsi JpYTHX
pasHoBUAHOCTEH 3aipocoB LINQ (manpumep, siGpars 065sekTsl Order w3 6a3n1 ganusx Northwind
¢ ucnosesosanneM LINQ to Entities mmu LINQ to SQL, a 3atem npumenuts Parallel LINQ mus
nanpHeHmed 0opaboTKy pe3ynrsTatos), Ho Parallel LINQ re paGotaet uu Ha yem, KpoMe 06BEKTOB.

Hattexo He Bce 3ampockl LINQ to Objects ABISIOTCA XOPOIIHMH KaHIMAATAME TS 3apoCcoB
Parallel LINQ. EcTb eie HakmagHbIe pacXOAbl, CBSA3aHHEIE C Pa3OUEHHEM J@HHBIX Ha thparMeHTBL,
YCTAHOBKOH ¥ YIPaBICHHCM KIIACCAMH, BBITONHAIOIMMHE HapajiieibHble 3a1aun. Ecnm 3anpoc He
CJIHIOKOM JIONTO BEIIONHSETCS TIOCHENOBATEIBHO, BO3MOMKHO, e MMEET CMBICIA BBITONHATL €r0
TapauieNnbHo, T.K. HAKNagHbIe PACXOAB! MOTYT CBECTH Ha HET BECh BBIHIPEIIL B TPOH3BOAMTENLHO-
CTH.



Hoia ucrronbsoBanus Parallel LINQ rukakux crenuanbHBIX MIATOB NpeIPHHAMATSL HE IIOHA-
noburcs. Bee KOYeBEIE KIIACCH! COIEPXKATCS B IPOCTPaHCTBE MMeH System.Ling, rae tamxe Ha-
xonsrtes U Bee 0OpruHble Kitacchl LINQ to Objects. HauGonee BaskiBle METOE! U KITIOUEBBIE OIE-
pauuu PLINQ 6ynyT omicans! fanee.

3anpocst Parallel LINQ

[To Gonbuieii gacTH mcmonbioBanue Parallel LINQ, obpramo massisaemoro PLINQ, ouens
noxoxe Ha mpumenenne LINQ to Object. @axTuyecku 3TO OJHA M3 IIPUBJICKATEIBHBIX CTOPOH
PLINQ. B oGeraoM 3anpoce LINQ to Querey wetounHKOM Janbix asngerca IEnumerable<T>, rue
T — obpabaresaemerii THIT naHHBIX. Mexanuzm LINQ aBToMaTHYecKH HEpEKNIIOUacTCs Ha HC-
none3oanue PLINQ, xorja ncTOYHMKOM TaHHEBIX ABisercs skzeMmusp Tana ParallelQuery<T>. U
371eCh €CTh OMHMH TPIOK: Noboi IEnumerable<T> MoxeT ObITh npeobpasosad B ParallelQuery<T>
IIpOCTO ¢ Henonb3opanueM MeTona AsParallel. Jlasatite paccMorpum ko Hebke moKkasaHsl 3ampocs!

LINQ to Object n PLINQ, xoTopsle jienator OQHO H TO JKe:
string[] cars = { "Nissan", "Aston Martin", “"Chevrolet", "Alfa Romeo",
"Chrysler"”, "Dodge", "BMW", "Ferrari", "Audi”,
"Bentley”, "Ford", "Lexus", "Mercedes",
"Toyota”, "Volvo", "Subaru", "Xuryau"};

// NocnepoeaTenchblit 2anpoc LINQ
IEnumerable<string> auto = cars.Where(p => p.Contains("s"));

foreach (string s in auto)
Console.Writeline("Pe3ynbTaT nocaeacBaTenbHOro 3anpoca: " + s);

// 3anpoc Parallel LINQ
auto = cars.AsParallel().Where{p => p.Contains("s™));

foreach (string s in auto)
Console.Writeline("Pe3aynbTaT napannensHore sanpoca: " + s);

[leperif sanpoc uenomssyer oObranbil LINQ to Objects s 06paboTks Kammol Malmmss: ¢
UEIbIO HAXOXICHHUS Ha3BaHMH, comepxaimmx Oykey "s". B kauectBe pesysiwrara nosydaercs
IEnumerable<string> 1 Bce noAxoasIAe HMEHA BRIBOAATCS Ha KOHCOD.

Bropol 3amnpoc nenaer To e caMoe, HO BIoGaBok BeiskizaeTes MeTod AsParallel. C ero mo-
MOIIBIO MCTOYHHK JaHHBIX Npeobpasyercsa B ParallelQuery, uro aBroMaTHuecku mogpaszymeBaeT

npumenenne Parallel LINQ. Y xax sBHO criexyeT U3 Kojia, HUKaKUX OPYTUX H3MeHeHui He Tpeby-




H3zpectHo, 9T0 3T0 HE BACANBHBIH 3anpoc At npuMeHeHus ¢ PLINQ. B npexpinymel cratbe
OOBACHIUIOCh, YTO HAKIAIHBIE Pacxoibl B HEOOJBIIWX MPOCTHIX 3alpocax MOTYT IIPUBECTH K
YXYJIUIEHUIO [IPOUIBOJHUTENBHOCTH IO CPABHEHHIO C NOCIEHOBATENBHBIM BBIMOTHeHHEeM. OmHAKO
HYKHO OBUIO TPOAEMOHCTPHPORATh CPEACTRAE, H YeM MEHELIC BpeMeHH OYAeT MOTpaYeHo Ha H30Lh-
TOYHO CJIOXHBIE IIPIMEPEI, TEM NPOIIE OHSITE TO, YTO IIAHHUPOBATIOCH JOHECTH.

Ipenoxpanenue nopsaaKa pe3yiaLTaToB

Haunbie, npeCcTaBleHHbBE B KAYECTRE HCTOUHHKA g 3anpoca PLINQ, paszdusatores ma yactu
M pa3sgensiioTes 11 napannensuoii obpabotku. Heckompko pazmenor MoTyT 00pabareiBaTses OJ-
HoBpeMeHHO. OHAKO KX IR U3 9THX pa3fenor 00pabarhiBaeTcs NOCHENOBATENBHO. 3aryMaiTech
00 3TOM - MapanyenbHOE BEIIOTHEHHE HPOUCXOIHT M3 MOCHENOBATENEHOM 00paboTKH HECKONBKIX
pazesioB JAHHLIX OZHOBPEMEHHO. DTO HOKA3aH0 Ha PHCYHKE:

lercedes

- Bentley

.. Toyota .

o Fode o Yoo

Korma PLINQ paspenser naHHBIE, TOXY4aeTCs HEYTO BPOLE NOKA3aHHOTO HA PHCYHKE, HO B
3TOM HENB3s OBITh YBEPEHHBIM, HOTOMY uTo Mexanwsm PLINQ amamusupyer sampoc ¥ JaHHbIe,
BBHIOJHAA pazOuenue "3a xymucamu". Ho nmapalite mpeamomokum, YTo €CTh TO, YTO IMOKA34HO HA
PHCYBKE, T.€. MHOJXKECTBO PA3ZENiOB, KAXKABII U3 KOTOPBIX COMEPKUT UMeHA T Maiuud, PLINQ
Ha3HayaeT OJMH pasfen i o6paboTkK OHOMY M3 si/lep MAIlHHEL, H KaXIoe sapo obpabaTssaeT
Ha3Ha4EHHEI eMy pasfiell IOCIe0BaTeABHO.

Taxum o6pazomM, IpojoInKast IPAMED, IEPBOE AP0 HpoBepHT Nissan Ha COmEpKanue OYKBLI 8.
3atem OyneT BeIMoiHeHa Nposepka Chrysler, Audi, Mercedes. [Toka 3T0 NpoHCXOAMT, BTOPOE AP0
nposepseT AstonMartin, Dodge, u T.4. B To )xe BpeMs TpeThe U yeTsepToe siipa 0GpabaTeiBatoT CBOH
pasieibL.

Haiinennoe cootsercTBre HoOaBiIfeTcs B pesynbTHpyOmmi wabop. Ha pHCyHKe HAarnsgHo
BUJIHO, YTO €CJM 3NIEMEHTHI 00pabaThIBAIHCE IPHMEPHO B OJ(HO U TO XK€ BPeMS KaXKIBIM U3 AAEp, TO
1epBeIM pesynsTaToM Oynaer Nissan, 3a HUM nocienyror Aston Martin, Lexus, # T.1.

Wuorna mopspnok pesynpTaTta He Baked. Hanpumep, ecnu HeoOXONMMO TONBKO V3HATD,
CKOJIKO Ha3BaHUH MalIMH colepXkaT OykBy "s", MOpAROK GOPMHPOBAHHS PE3YILTATA 3HAYEHHS He
umeeT. OjHako OBIBAIOT CyYaw, KOIJA PHXOTHTCH 3a00THTECA O MOPIAKE Pe3yiIbTaTa. DTO 0CO-
GenHo BepHO HpH Npeobpa3oBaHny CYLIECTBYOMEX 3aupocos LINQ B PLINQ. Hanprmep, rae-to
MOTYT CYLIECTROBATE NPEJIIONOKEHHA O NOPAAKE PE3YNETATOR. UTOOBI COXPaHUTE NOPSAOK, HEOO-
XOAUMO BOCTIONB30BATHCH pacluupsromum MeTonoM AsOrdered na obsexre ParallelQuery, koto-
PBIit co3naH nocpeacTsoM mMerojia AsParallel.



JapaiiTe paccMoTPHM IpHEMED:
string[] cars = { "Nissan", "Aston Martin", "Chevrolet", "Alfa Romeo",
"Chrysler®, "Dodge", "BMW", "Ferrari", “Audi",
"Bentley", "Ford", "Lexus", "Mercedes", "Toyota",
"Volvo", “"Subaru™, "Xurynu"};

// 3anpoc Parallel LINQ c coxpaHeHueM nopsaxa
IEnumerable<string> auto = cars.AsParallel().AsOrdered()
.Where(p => p.Contains("a"));
foreach (string s in auto)
Console.Writeline(s);

it pactmupsiomux Metonos AsParallel n AsOrdered KrO4eBBIX CIIOB BEIpaykeHHii 3a0pocoB
HE [IPELYCMOTPEHO. DTH METO/ibI JOJDKHEI BEI3HIBATECS HEMOCPEACTBEHHO. B IpHBeIeHHOM IpuMepe
KJFOYEBEIE CJIOBA 3alIPOCOB CMEINaHbI ¢ BHI30BAMH PACIIHPAIONIHX METORO0B. ECIH cxoMuumMpoBars
H 3AIyCTUTE KO, ONYYUTCS CISNYIOIHIA Pe3yIILTAT:

S

Azton Martin

Meros AsOrdered o4eHb MoJie3eH, HO HE CTOMT TNPHUBBIKATL BbI3bIBAThH €r0 aBTOMATUYECKH,

NOCKOJILKY OH TpebyeT ot PLINQ BbINONHEHHS ZONOAHHTENLHOM paBOThl O YIOPALOYHBA-
HHUIO pPe3y/bTaTOB. YYHUTHIBAS TO, UTO IJaBHOH Lesbio PLINQ aBiserca nosbimienne npous-

BOJHTENBHOCTH, CleflyeT usberath JHIIHER paboThl, FA€ 3TO BO3IMOXKHO.

7. YUEBHO-METOJMYECKOE W MH®OPMAIMOHHOE OBECHE-
YEHUE JTHCHMITJIMHBI (MO Y JIS)

OcxopHan JuTepaTypa:

1. 3naronmomsckuit .M. IlporpammupoBanue. THIIOBBIE 3aHa4i, aNrOPHTMBbI, METOIEI
[DsiexTposnsii pecype]/ 3natononsexmii J.M.— DIIeKTPOH. TEKCTOBBIE IaHHbBIE— M.:
BMHOM.  JlaGopatopust  3mammii, 2015.— 224 c¢. Pexmm  gocryma:
http://www.iprbookshop.ru/12264

2. O6GBeKTHO-OpHEHTHPOBAHHOE IPOrPaMMHPOBAHME ¢ NpuMmepaMu Ha C#: YueGHoe mo-
cobue / Xoper ILB. - M.: ®opym, HUI] UHOPA-M, 2016. - 200 ¢.: 70x100 1/16. -
(Beicmee obpazosanue: Bakanaepuar) (O6noxka) ISBN 978-5-00091-144-0. Pexum
Joctyna: hitp://znanium.com/bookread?. php?book=529350

3. basomble cpeacTa mporpaMMupoBaHHMs Ha Visual Basic B cpenme VisualStudio Net.
Ipakraxym: Yuebnoe nmocotue / [axuu B.H. - M.: ®opym, HULl HHOPA-M, 2015. -
288 c.: 70x100 1/16. - (Bricruee obpazosauue: Baxanaspuar) ([lepernér 75L1) ISBN
978-5-00091-054-2. Pexum moctyma: http://znanium.convbookread?.php?book=502047




HonoJaHuTebHas JHTEPATYpa

1. Ilpaxrrxym ma OBM. Hacte 1 [SnexTpoHHED! pecypc]: yuebHoe rrocobue/ — DIeKTpoH.
TEKCTOBBIE JaHHbie.— M.: EBpasuiickui#l oTKpBITEIE HHCTHTYT, 2012.— 263 ¢. Peskum
Joctyna: hitp://www.iprbookshop.ru/14644

2. AnropuTMH3aums H nporpaMMupoanue : Yue6roe mocobue / C.A. Kanuenan. - M.: ]|
GOPYM: HHUL MHOPA-M, 2014. - 352 c.: un.; 60x90 1/16. - (IlpodeccronanbHoe
obpaszopanue). (mepemrer) ISBN 978-5-8199-0355-1, 500 sk3. Pesxum mocTyma:
hup://znanium.com/bookread2 php?book=429576

3. Typxun O.B. VBA. [Ipaxtueckoe NporpaMMupoBanie [SnekTponHsli pecype)/ Typ-
xuH O.B.— Onexrpon. texcrosmie manneie.— M.: COJIOH-TIPECC, 2010.— 128 c.
Pexcam nocryna: http://www.iprbogkshop.ru/8701

IIporpammuoe obecnedenne u MuTepHeT-pecypenl

1. Iloptan: Komusioteparie TexHOMOHY, hitp://ru.wikipedia.org/wiki, 2016.

2. OdunuanbHeii calT mommepxku kommanuun Microsoft: hitps://msdn.microsoft.com,
2016.
3. htipi//professorweb.ry/, anexTponrsie Mmatepransl no texnosnorun NET, 2016.

HepuoauueckHe H3aHHA

1. Kypnran «rdopmaruka 1 o6pazoparue»: hitp://infojournal.ru/

2. Kypnan «MubopManmoHHbIe TEXHOMOrHNY: hitp:/noviex. rw/IT/
3. Kypuan «upopmanuonsoe obmectBo»: hitp://www.infosoc.iis.ru/index. html

8. MATEPHAJIBHO-TEXHUYECKOE OBECHEYEHHE
AUCIHAITIIMHBI (MOAY JIS)

¢ Komnerotepnsni knace Ha ocHope DBM IIK IntelCore ¢ mocrynom B cetr MntepHeT,
MapKepHas ¥ HHTEPaKTUBHAs JOCKH, IEPEeHOCHOH HOYTOYK, HAYIIHHKH, KOIOHKH.
¢  MynsruMequBHEL KOMIUTEKC B cocTase: HoyTOyK ¢ BRIXONOM B CeTh UHTEPHET, MyIb-

THMEIHA NPOEKTOP, SKpaH OeNbli MaTOBBIH, JOCKa MapKepHas.



PaGoyas nporpaMma OUCIHIUIMHBI COCTaBIeHa B cooTBercTBHH ¢ TpebGosanmsmu ®I'OC BO mo

nanpasyiensio 44.03.05 «Ilenaroruyeckoe obpazoBanuey, npobuns «MubopMarnka. MaremaTrHkay

Pabouyio mporpammy coctaBun acc. Akybosuu JI.A. %/

(®HO, noanwuce)

PenensenT (npeacrasurens paborojarens) yunTens Beicinei kateropuu MBOY COIII Nel 5

r.Brnagumup Kezaesa C.A. (1{:/;() 7z ij

(MecTo paboTh, JomkHocTs, DHO, noanucs)

IiporpamMma paccMoTpeHa H o00peHa Ha 3acelaHud  Kadeapsl

[Iipotoxox Ne  4g/,  or 40.03./f rona
(%M///’
Z

3asenyromui kapenpoir UUTO. npod. Medsedes FO.A.
(®UO, noanuce)

Pabouas nporpamMma paccMoTpeHa u 0J00peHa Ha 3acelaHiu YIeOHO-METOHYECKONH KOMUCCHH
Hanpaenerus __44.03.05 Ienarornyeckoe 00pazoBaHue

[IpoToxon Ne 5 or_ /7 2174 rojia

IIpencenarens xomuccuu __Apmamonosa M. B.
(®HO, noanuce)




JUCT NEPEYTBEPKIEHUS
PABOYEN OPOTPAMMBI JHCIUTLIAHEI (MO/LY JIST)

Pabouag nporpamma oj106pena Ha yueOHBIH rox
TIporoxon 3acenanus xadepsr Ne OT roga

3asemyromult kadenpoi

Pabouas mporpamMma onobpena ra yuebHEI rof
ITpotoxon 3acenanns xadenpst Ne oT rojia
3aBenylomuil kadepoi

Pato4as nporpamma onobpeHa Ha yueOHBIH rog
ITpotoxon 3aceqanus xadeapsr Ne or roga

3apenyiommuii Kadeapoi




