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Jlekuuns 2.
O6waa cucteMma TUNOB
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be3onacHbin KoA U KOA, UMEIOLLMN XOopoLlee
noBeaeHne

= (@parMeHT NporpamMmmbl, B KOTOPOM HE MOMYT BO3HUKHYTb

HernepexBaTbiBaeMble OLLMOKKN, Ha3biBaeTcsl 6e@30nacHbIM
(safe)

= [1nsa noboro s3bika NpoOrpaMMmMpoBaHnNs MOXHO
onpenennTb Knacc olnboK, Ha3blBaeMbIX 3anpeLleHHbIMU
(forbidden errors). B aTOT Knacc cneayeTt BKOYUTb BCE
HernepexBaTbiBaeMble OLLIMOKK, @ TaKXXe HEKOTOPOE
NOAMHOXKECTBO MepexBaTbiBaeMbIX OLLIMOOK

= [0BOpPSAT, YTO (pparMeHT NporpaMMbl UMEET XopoLlee
noseaenne (well behaved), ecnn B HEM He MoryT
BO3HMKaTb 3anpeLleHHble OLLINOKU



[1lpeaHa3Ha4YeHne CUCTeMbl TUMOB

SA3bIkn MPOrpaMMMpOBaHNS, KOTOPbIE FAPaHTUPYIOT XOPOLLIEE
NoBeAEHNEe BCEX HAMUCAHHbIX Ha HUX NPOrpamMM, Ha3bIBAKOTCA A3bIKaMu
co cTporou npoBepkon (strongly checked)

CyLwecTBYIOT ABa NyTU A1 AMArHOCTUKN 3arnpeLleHHbIX OwKnboK:
CTaTUyeckasl NpoBepKa NMporpamMmsl A0 ee BbinosHeHns (static
checking) n aguHaMmmnueckasa rnposepka BO BpeMs BbinonHeHns (dynamic
checking)

Cucrema TMNoB B S3blKe NPOrpaMMMUpoBaHns paspabaTbiBaeTcs Ans
TOro, YTo6bl MOXKHO 6bINIO0 OCYLLECTBATL CTAaTUYECKYIO MPOBEPKY
nporpaMmmbl. OHa nNpeacrtaBnsgeT cobon Habop nNpaBws, oNpeaensoLWmx
YCNOBUS, NMPU KOTOPbIX KOHCTPYKLUMM SA3blKa HE Bbi3bIBAIOT
3anpeLleHHbIX oLnboK



O6wasa cuctema tmnos .NET

= Obuwasa cuctema tTunos (Common Type System — CTS)
ABNSETCA 06beAMHEHMEM CUCTEM TUMNOB OCHOBHBIX
PACNpOCTPaHEHHbIX B HACTOSILLIEE BPEMS S13bIKOB
NporpaMMmMpoOBaHUS

= bnaropapsa CTS, cucrtema BbINOSIHEHUA MOXET NPOBOAUTb
BEPUDUKALIMIO ABOUYHBIX UCMOHSAEMbIX (panioB
HernocpeACTBEHHO Nepen MX 3anyCKoM. ITO rapaHTUpYyeT
6e3onacHOCTb KoAaa, BbinosHsemoro B cpeae .NET n, Tem
CaMbIM, obecneymBaeT BO3MOXHOCTb aBTOMaTU4eCKoro
ynpasieHus namaTtbto (cbopku Mycopa)



2.1. Anpo cuctembl TMNoB .NET
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duenku

= 3HauyeHusa nboro Tnna XxpaHaTcsa B suenkax (location).
[N KaXKaon SYenKu M3BECTEH TUM 3HAYEHUN, KOTOPbIE
OHa MOXET coAepXKaTb

= B KayecTBe g4eek MOT'YT BbICTYMNATb.
= [nobanbHble NepeMeHHbIEe
= JloKkanbHble NepeMeHHbIe
= [lapameTpbl METOO0B
= [lons 06beKkToB
= DN1eMeHTbl MaCCNBOB

= JyenKu He MOryT coaepxaTb 06bekTbl. Bce 06beKTbI
Pa3MeLaloTCa B CrelnanbHon obnacty namsTy,
Ha3biBaeMon kyyen (heap)



2.1.1. BCTpOEHHbIEe TUNbI-3HAYEHNS

Tun

HUmsa B .NET Framework

Class Library

Onucanue

bool System.Boolean OyJseBckuii (8 OuT)

char System.Char cumBoJ Unicode (16 Our)

int8 System.SByte IIEJI0e CO 3HAKOM (8 OuT)

intlé6 System.Intl6 1esnoe co 3akoM (16 6uT)

int32 System.Int32 1esnoe co 3HakoM (32 6uT)

inte4 System.Into4 11e710€ co 3HaKoM (64 OuT)

unsigned int8 System.Byte 1esoe 0e3 3Haka (8 OuT)

unsigned intlé6 System.UIntlé6 nenoe 6e3 3Haka (16 Our)

unsigned int32 System.UInt32 nenoe 6e3 3Haka (32 Our)

unsigned int64 System.UInt64 nenoe 6e3 3Haka (64 Our)

float32 System.Single BelecTBeHHOE (32 OuT)

float64 System.Double BellecTBEHHOE (64 OUT)

native int System. IntPtr 11eJI0€ CO 3HAKOM (pa3psiIHOCTh MpoIieccopa)
native unsigned int | System.UIntPtr 1enoe 6e3 3HaKa (pa3psIHOCTH Mpolleccopa)




2.1.2. CaMoonucbiBaoLWmne CCbIJIOYHbIE TUMbI

= B cpeae .NET 06beKkTbl 1 0O6bEKTHbIE CCbISTIKU XPaHATCS
pasaenbHO, @ UMEHHO: 06bEeKTbl XpaHATCH B Ky4e, a
CCbIIKM — B q4enKkax. OamH 1 TOT e CCbISIOYHbIA TUM
MOXET SBNATbCA KaK TUMOM 06beKkTa, Tak U TUMOM
06bEKTHOWN CChISTKK

= Kaxxabl 06bEKT B Kyde COAEPXKUT MHMDOPMALINIO O CBOEM
Tvne. NMo3ToOMy CCbI/IOYHbIE TUMbI, NPeaCcTaBNsSoLLmME
06bEKTbI, Ha3bIBAOTCA caMoonucbiBatoLmmmn (self-
describing)



BCTpoOeHHbIe KJ1acChl

= System.Object

= gpngetcsa obuwmm 6a30BbIM K/1aCCOM, OT KOTOPOro
HEenocpeACTBEHHO UMM TPaH3UTUBHO Hacneayet ntobon apyrom
KJ1acc

= System.String

" lcnonb3yeTca Ans NpeacTtaBneHnst CTPOKOBbIX AaHHbIX B (popMaTe
Unicode



Krnaccobl

= Knaccbl MOryT arpermpoBaTb 3HA4YEHUS ApYrux TUMOB, a

TakXke HacneposaTtbcsa Apyr ot apyra (B .NET
noaaepXXmBaeTcs TOIbKO OANHOYHOE HacneaoBaHue)

= DJIEMEHTHI, KOTOPblE MOT'YT COAEPXKATBCA B KJ/1aCCaX.

= [lons (fields)

= Metoabl (methods)

= CsowuctBa (properties)
= CobblTnsa (events)



Tunbl-MaccuBbI

= Kaxkabl MaccmB NMpeacTaBnsieT cobom o6beKT B Kyye,

NOCTYN K KOTOPOMY OCYLLECTBSIETCSA YEPE3 OOBEKTHYIO
CCbIIKY

= Twunbl-MaccuBbl HacneaylT oT System.Array

= Tunbl-MacCUBbl MIHTEPECHBbI TEM, YTO B OT/INYME OT
KN1accoB, onpeaensieMbIX NporpaMMmMCTOM CaMOCTOSITE/bHO,
DOpPMUPYIOTCSA CUCTEMOW aBTOMATUUYECKU

= MaccuBbl 6bIBAlOT Kak OAHOMEPHbLIMU, TaK U
MHOroMepHbIMKN. KpoMe Toro, cMcteMa noaaep>XmBaeT
MaCCuBbl, HWXKHAA TPpaHWLUA KOTOPbIX OT/IMYHA OT HYA



OcobeHHOCTN NpeaCTaBIEHMUS MAaCCUBOB

MaccuB CCbINOYHOro TMna

00000




2.1.3. Tunbl-nHTEpPdENCHI

= HTepdenchbl cnyxaTt anasa koMmneHcauum otcytcrems B .NET

MHOX>XeCTBEHHOro HacneaoBaHus. OHK MOTYyT
PaCCMaTpmnBaTbCA KaK YNCTO a6CTpaKTHbIe KJ/1aCChbl,
coaep>Kalle TOJIbKO NnepeyvHnciiEHHblIE HNXXE 3J1IEMEHTDI.

= A6CTpaKTHble MeToAbl

= CTaTnyeckue MeToabl

= CraTtn4yeckue nons

= ABCTpaKTHbIE CBONCTBA

= AGCTpaKkTHble cobbITuS



2.1.4. CoBMecTuMocCTb f4eeK no npucBanBaHuIO

= 3HayeHne MOXET MMETb Cpa3y HECKOSIbKO TUMOB

= qyenka MOXET CoAepXXaTb TONbKO 3HaYE€HME, COBMECTUMOE
C ee TMNoM. To ecTb 06Las cMcTeMa TUMNOB HE AOMyCKaeT
npucBaMBaHMe A4Yenke HeCOBMECTMMOrO C ee TUMOM
3HaYeHUs

= YCnoBue COBMECTMMOCTM 3HAYEHUS U SYENKU: ANS TOro,
4yTOBbl HEKOTOPOE 3HAYEHNE MOXKHO ObINIO NPUCBOUTD
33JaHHON a4enke, HeobxoaMMO N AOCTATOYHO, YTOObI XOTH
6bl OAMH N3 TUMOB 3HAYEHMSA COBMaAasa C TUMNOM SAYENKM



2.1.5. NAEHTMYHOCTb 1 PaBEHCTBO 3HAYEHUM

= 115 06BbEKTHBIX CCbISIOK M 3HAYEHNW TUMNOB-3HAYEHUM
BBOASTCHA OTHOLWEHNS naeHTU4HocTu (identity)
paBeHcTBa (equality)

A ngeHTn4yHa B,
A He ngeHTnyHa C,
"Hello" B He ngeHtnyHa C
@ "Hello"




2.2. [lononHUTEenNbHblIe 3N1eEMEHTbl CUCTEMbI TUMOB .
NET
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2.2.1. CTpYKTYpbl U NepevuncneHmns

= OOHOM U3 OCHOBHbIX MPUYNH YXYALLEHUS
NPOM3BOANTENBHOCTU ABNSIETCA MeanleHHas paboTa
cbopLumka Mycopa, Bbl3BaHHast 60/bLLIMM KOTNYECTBOM
MeNIKnX 06beKTOB B Ky4ye. ITO siB/IeHMe MOXHO HabnoaaTb
B IBYX C/ly4yasiX:
= AHTeHcuBHOE CO34aHNE BPEMEHHDbIX 06bEKTOB C O4YEHb MasbiM

BPEMEHEM XKU3HW. 3a4acTyt0 TakMe 06bEKTbl CO3A0TCA U
UCMNOJb3YIOTCS B TESIE OAHOro METOAA

= Acnonb3oBaHME MMraHTCKUX MacCMBOB OBbEKTOB, NMPU KOTOPOM B
3TUX MaCCMBaX XPaHATCA CCbIIKM HA OFPOMHOE KOJIMYECTBO
HebonbLLUNX 0O6bEKTOB

= B obLyto cuctemy TMNOB bbiin Ao6aBNEHb
NONb30BaTE/NbCKUE TUMbI-3HAYEHUSA: CTPYKTYPbI U
nepe4vyncneHms



CTpYKTYpbl

= CTpYKTYpbl SABASIOTCS aHA/Iorom knaccos. OHU, KaK U
KN1acCbl, MOryT coAepXaTb Mons, METOAbl, CBOUCTBA U
cobbITUA

= Bce CTpyKTYypbl HESIBHO HAcneayloT oT bubnnoteyHoro
knacca System.ValueType, n, 6onee Toro, BCTpOEHHbIE
TUNbI-3HAYEHUS TaKXXe HACeayloT OT 3TOro Kiacca

= CTpYKTYpbl HE MOIYT Hac/1eaoBaTbCa APYr OT Apyra, U, TeM
6onee, He MOryT HacIeaAoBaTbCS OT KNAccoB (KpoMe
System.ValueType)



[lepeumncneHmns

= [lepeuyncnenunst npeacTaBnsioT cObon CTPYKTYPbl C OAHUM
LieNIoumMcneHHbIM noneM Value

= [lepeuncnenus cogep>xat Habop KOHCTAHT, onpeaensaoLwmx
BO3MOXHble 3HauyeHus nons Value. Mpu 3ToM Ans Kaxxaou
KOHCTaHTbl B NepevynciieHnn XpaHUTCa ee M4

= [lepeuuncneHuss HeEIBHO HacneayT OoT 6GMbnMoTevHoro
kKnacca System.Enum, KoTopbin, B CBOKO o4yepenb,
SIBMISIETCA HACIeAHMKOM Kacca System.ValueType



2.2.2. YKazaTenu

= cnonb3oBaHWE yKa3aTenem MOXET 3HaYNTENBHO
YBENUUYUTb NPON3BOANTENBHOCTb. O4HAKO CYNTAETCS, UTO
NMPUMEHEHME YKa3aTeNnen YpeBaTo NosiBIEHNEM B
nporpaMmax 60bLLIOro KoanmyecTsa TpyaHOY/10BUMBbIX
HernepexBaTbiBaeMbIX OLLMOOK

= Paspabotumkam .NET ynanocb n106aBuTb yKasaTtenu B
obuyto cuctemy TMnos. Npn 3TOM NOSABUNOCH ABE
KaTeropun ykasaTesnen: yrnpaBiseMble yKa3aTenm
(managed pointers) n Heynpas/sieMble yKa3aTenu
(unmanaged pointers)

= [lporpaMMa, B KOTOPOM MCMNONb3YIOTCA HEYNPaBSEMbIE
yKa3aTenM, aBTOMaTUYECKN cUMTaeTCs Hebe3sonacHoM U He
MOXXET NPOUTUN BEPUDUKALINIO



YnpaBnsgemble yKkasaTtenu

= lns TOoro 4tobbl NporpamMmbl OCTaBasiMCcb 6e30nacHbIMK, Ha
MCMNONb30BaHME YrNpaBAsiEMbIX YKa3aTeslen HaNoXeEH LieNbin
DS OrPaHUYEHNN:

= YnpaBnsieMble yYKa3aTeM MOryT COAEPXXaTb TOMbKO aipeca SUeek,
TO €CTb OHU MOTYT YKa3blBaTb UCK/TIOUMTENBHO TOMbKO Ha
rnobanbHble N NOKasbHble NEPEMEHHbIE, MapaMeTpPbl METO/OB,
nonsi O6bEKTOB U SUYENKN MAacCUBOB

= 33 KaXXAbIM YKa3aTeNeM 3aKpenieH TUMN SYenku, Ha KOTOpPYHO OH
MOXXET YKa3blBaTb

= YKasaTenu MoryT XpaHUTbCSA TOSIbKO B JIOKabHbIX MEPEMEHHbIX U
NnapaMeTpax METOAOB

= 3anpeLleHbl yKka3aTenu Ha ykasaTtenu



2.2.3. YnakoBaHHbIe TUMNbI-3HA4YeHud

" YNakKoBaHHbIE TUMbI-3HAYEHUNA ABAAIOTCA CCbIZTOYHbIMU U
camoonucbiBaroWmMn. ObbEKTbI 3TUX TUMOB
npeaHasHa4veHbl A1 XpaHeHus 3HAYEHNWN TUMOB-3HAYEHUM

* YnakoBKa 3aK/1II04YaETCA B TOM, YTO B Ky4e CO3/[aeTcs
MycTON 06BEKT HY)XXHOIrO pa3Mepa, a 3aTeEM 3HaUYeHMe
KOMUPYETCS BHYTPb 3TOr0 06beKTa

= PacnakoBKa 3aK/lo4yaeTcda B TOM, YTO Mbl NOy4Yaem

YMPaBSEMbIN YKA3aTeNb HAa COAEPXXMMOe 06beKTa
YMaKOBAHHOIO TUMa-3HauYeHus



