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B. C. IOEB, ®. A. JOPOHWH

CBOPHUK 3 )
NO TEOPETUHECKOU
MEXAHUKE

" Mathc ad

Hoes B. C, /loponun @. A,
CoopHuk 3alaHnil no

TeOPpeTHYeCKOM MeXaHMKe Ha 0ase
Mathcad: yue6. mocooue. — CIIO.:

Janp, 2017. — 592 c¢.: na. —
(YueOnuxkn paas By3oB. Coemn.
JuTeparypa)

ISBN 978-5-8114-0821-4

VYyebHoe mnocobue coxpepxkut 10
3aJaHui 1o cratuke, 1/ 3amaHuu 110
KngemMatuke W 15 3amanmit 1o
TUHAMHKE, aHAIMTHYECKONM MEXaHHUKE
u Teopuu koseOanuii. Kaxmoe
3aganne umeer mo 30 BapuaHTOB U
IpUMeEp, BBITTOJTHEHHBINA TTPH TTOMOIIIH
naketa Mathcad. Ilpu pemrenuu
3aJJaHUi ~ IIMPOKO  MCIOJIB3YIOTCS
MaTPUYHBIE METO/IBI.

Knura OPUEHTHUPOBAHA Ha
CTYACHTOB, MarucTpoOB, aCIUPAHTOB,
mpernoaaBaTeen u Hay4YHBIX
PabOTHHUKOB.



KopoOxo B. H.

IIpoMbInuieHHAA 0€e301aCHOCTh yueo.
nocooue maasi crya. yupexaenmin BIIO/ B. H.
Kopodko. — M.: Akagemus, 2012. — 208 c¢. —
(bakamaBpmar). - ISBN 978-5-7695-6847-3

PaccmoTpensl BOIIPOCHI OpraHu3alku CUCTEMBI
roCyJapCcTBEHHOI0  HajJ30pa © KOHTpoJii B  oO01acTu
IIPOMBIIIIEHHON O€30MacHOCTH ONACHBIX MPOU3BOJICTBEHHBIX
oovektoB  (OIIO) B  Poccuu.  U3noxkeHbl  OCHOBBI
MPOMBIIIECHHONM  0€30MacHOCTH,  BKJIOYas  TpeOoBaHUS,
NpeAbABIsAEMbIE K OpraHus3auusaM, skcruryarupyoomum OI10;
TEXHUYECKUM yCTpoucTBaM, nmpuMeHseMbiM Ha OIIO; oxpane
Tpyna; MPOBEJICHUIO AKCIIEPTU3bI MIPOMBIIIIEHHON
oe3omacuoct OIIO; MOATrOTOBKE U aTTECTAIlUMU CIIE[IUATIMCTOB
B 00JaCTH MPOMBIIIJIEHHON O€30MacCHOCTH; aKKpPEeIUTALMH
pa3NMYHBIX ~ OPraHoB B CHUCTEME  IPOMBIIUICHHON
oe3onacHocTu. IlpuBenensr mnpasuna peructpauun OIIO,
CBEIACHUS O CaMOPETyJUpPYEeMbIX OpraHu3alusixX B O0JacTH
MPOMBIIIIEHHON ©0€30MacHOCTH, aTTECTAallud SKCIEPTOB B
CucteMe  dKCNEpTU3bl  MPOMBIIUIEHHOW  0€30MacHOCTH,
opopMJIEHUSI  3aKJIIOUEHUS] OKCHEePTU3bl U JACKJIapaluu
s vter AT IIPOMBIIIICHHON 0€30MacHOCTH, IOPSAIOK pPacCleIOBaHUsA H
ydyeTa aBapuil W HecyacTHbIX ciydaeB Ha OIIO, a Takxke
BOIIPOCHI, KacawIIUECSd aJIMUHUCTPATUBHOM M YTOJIOBHOM
OTBETCTBEHHOCTH 3a HapyuleHue TpeOoBaHUI B o01acTu
MPOMBIIIUIEHHON 0€30MacHOCTH U OXpPaHbI TpyAa.

YIK 65.012.8:338.45(075.9)

BBK 68.9:65.30 175
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Boicwee npodeccuonansHoe obpasosanue  YuebHoe nocobue

B. U. Kopobko

NMPOMBILLJIEHHAS
BE3OMACHOCTb




I. A. Kpyrnos, P. . bynrakosa, E. C. Kpyrnosa

Vyebnoe mnocoOme TII0 TEIUIOTEXHUKE
COCTOUT U3 TpeX Pa3leyioB. OCHOBBI
TEXHUYECKOM  TEPMOJAMHAMHUKH, OCHOBBI
Terionepeaayu, MNPUMEHEHUE TEIJIOThl B
CCJILCKOM XO35IMCTBE. B HHX M3JI0KEHBI
OCHOBHEIC ITOJIOKCHUS TEXHUYECKOU
TEPMOJMHAMUKH, TEOPUHU
TEIIOMacCOOOMEHa, OCBEIIEHbl BOIPOCHI
TOIJIMBA W €ro TOPEHMs, KOTEJIbHBIX
YCTaHOBOK, OTOIICHUS, BCHTUJISILIUH.
3HaYUTEIbHOE BHUMAHHUE YJICJIICHO CYIIKE U
XPAaHCHUIO  CEeJIbXO3MPOAYKIIUM,  OXpaHe
OKpY-KaroIIen Cpebl U SHEProcOepeKeHHUIO.

IIpenHazHaueHO A1 CTYJACHTOB BBICIIMX
Y4EOHBIX 3aBEJCHUM, OO0ydarouumxcs Io
CIICIIUAJIBHOCTH «ATPOUHKECHEPHUSI.

BbbK 31.31



CTPYKTYPbl JAHHbIX
N AJITOPUTMBbI

JAVA

BTOPOE U3AAHWUE

POBEPT JIAOOPE

BZnnTep

Jladope P.

CTpyKTYpbI JaHHBIX M AJIrOPUTMBI B Java. - 2-e u3f.
— CII6.: HMurep, 2017. — 704 c.: na. — (Knaccuka
computer science)

ISBN 978-5-496-00740-5

Bropoe wu3manve OmHOM M3 CaMbIX aBTOPUTETHBIX KHHUT IO
MPOrPaMMHUPOBAHUIO TOCBSIIIEHO HCMOJb30BAHUIO CTPYKTYP

JaHHBIX W  alTOPUTMOB. AJITOPUTMBI — 3TO OCHOBa
NpPOrpaMMHUPOBAHUs,  OMNpeaeNsionas,  KakuM  o0pa3om
pa3pabarbiBaeMoe IPOrpaMMHOE obecrnieueHue oymer

UCIIONBb30BAaTh CTPYKTYpbl JaHHbIX. Ha 4YeTKux H MpoCThIX
MPOTPAMMHBIX MPUMEPAX ABTOP OOBSICHSET ATy CIOKHYIO TEMY,
npenjiarasi YuTaTesiM HalMcaTh COOCTBEHHBIE MPOTPAMMBI U Ha
IPAKTUKE YCBOWTH TIOJIyYECHHBIE 3HaHUA. PaccmarpuBaeMmbie
MpUMEpHl HAlKMCaHbl Ha S3bIKE Java, XOoTsd Mg YCBOEHUS
MaTepualia YUTATeIl0 HEe O00s3aTeNIbHO XOpOIIO 3HaTh €ro —
JOCTAaTOYHO BIIAJIETh JIFOOBIM SI3BIKOM MPOTPaMMHUPOBAHMUS,
nanpumep C++. IlepBas 4yacTb KHUTH TpPEACTaBISET COOOM
BBEJCHHE B AJITOPUTMHU3ALUIO U CTPYKTYPbl JAHHBIX, a TAKXKE
CONEPKUT HU3JIOKCHHE OCHOB OOBEKTHO-OPUEHTUPOBAHHOTO
MIPOrPaMMUPOBAHUS. Crnenytomue 4acTH ITOCBSILIECHBI
Pa3IMYHbBIM ajaropuTMam u CTPYKTypam JAHHBIX,
paccMarpMBaeMbIM OT IPOCTOTO K CIIOXKHOMY. COPTHUPOBKA,
aOCTpaKkTHBIC THWIIBI JaHHBIX, CBA3AHHBIC CIHUCKU, PEKYpCHs,
OPEBOBUIHBIE CTPYKTYPhl JIaHHBIX, XEHIMPOBAHUE, MUPAMUBI,
rpadpel.  [IpuBomsITCS peKOMEHIAMM TIO  HCTOJIB30BAHUIO
aNTOPUTMOB W BHIOOPY TOW WM WHOW CTPYKTYPHI JaHHBIX B
3aBHCUMOCTH OT IIOCTABJIEHHOM 3a/1a4H.

BBK 32.973.2-018
VIIK 004.422.63
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IBYX(pazHOTO
ra30’KUIKOCTHBIX

TPyOOIIPOBO/IE.

Kuwura Ipent
OakagaBpoB, 00yUaroIl
«IIpoektupoBanue,
OKCIUTyaTanust  Ta3o
razoHe(pTeXpaHIHII
noarotoBku  «Hedre
TaKXKe JUId CTyIeH
Marucrparype Hu
JAHHOMY HaIlpaBJ




NPOMECCHOHANIbHOE 05PA30BAHHUE

YYEGHHK

E.B. MuxeeBa
0. U.TutoBa

WHOOPMATUKA

12-e u3panue

MATEMATHYECHHE
::c(uT:“C;:'E'DSIO-MWHHE ACKDEMA

MuxeesBa E. B.

NudpopmaTruka: y4eOHMK IS CTYA.
yupexaeHuii cpex. mpod. odpasosanus/ E.
B. MuxeeBa, O. . TuroBa. — 12-e¢ wm31.,
crepeorun. — M.: Akagemus, 2017. — 352
C.
ISBN 978-5-4468-4256-8
Y4eOHUK CcO3[aH C Yy4YeToM TpeOOoBaHUIA
dI'OC CIIO nmo Bcem cnenmanbHocTaM, EH
«udopmaruka.

N3noxxeHsl OCHOBBI 0a30BBIX 3HAHHUHA TIO
uHpopmaTuke: aBTOMAaTHU3UPOBaHHAs
00paboTka nH(pOpMaIUH, COCTaB
MEePCOHAIBHOTO KOMIIbIOTEpa U ero
nmporpaMMHOe  oOecmedeHue, pabora ¢
uHpopmanuet ¥ ee  3aluTa, CETEBBIC
TEXHOJIOTUM  OOpabOTKM W  TPHUKIATHBIC

porpaMMHbIE CpelCTBa, a TaKKe
aBTOMATU3UPOBAHHBIE nH(OpMaIIMOHHbIE
CUCTEMBI.

VIK 681.518(075.32)

BBK 32.81 1723



NPO®ECCHOHANIBHOE OBPA30BAHHE

YYEBHOE NOCOBME

E.B. Muxeesa

WHOOPMALIMOHHDIE

TEXHOJI0I UM

B MPO®ECCUOHAJIbHOW

AEATEJIBHOCTH

14-e u3panune

OBLLENPO®ECCHOHANBHBIE
AWCLMNIMHBI

]
ACADEM

h

Muxeesa E. B.

NudopmanuoHHbie TEeXHOJAOIMM B  mnpodec-
CHOHAJIbHOM [IeATEJbHOCTU. y4eld. mocodue aJd
crya. yupexkaenuid CIIO/ E. B. MuxeeBa. — 14-e
u3a., crepeorun. — M.. Akagemusi, 2016. — 384 c.

ISBN 978-5-4468-2647-6

YyebHoe mOCOOME CO3IaHO B COOTBETCTBUM C
tpedoBanusiMu PI'OC CIIO mo BceM TEXHHUYECKUM
CIIELIUAIBHOCTSM, OIl «udopmarinoHHbIe
TEXHOJIOTHH B TPOPECCUOHATILHON JIESITEIILHOCTI.

B ydeOHOM mocoOuu m3j1araroTcsi OCHOBBI 0a30BBIX
MOHATUH TI0 COBPEMEHHBIM  MH()POPMAIIMOHHBIM
TEXHOJIOTHUSIM, a TaKX€ BO3MOXKHOCTH MPAKTUYECKOTO
NpUMEHEHHUS] B MPO(PEeCcCHOHATBLHONW AEATEIbHOCTU
nporpamMm 00paboTKu Tpaduueckoll uHPopMauu
(CorelDraw); mporpamm CKaHUPOBAHMUSI u
pacro3HaBaHUs uHdopmauu (FineReader);
IporpaMM  aBTOMAaTHMYECKOrO  TEpeBOJa TEKCTOB
(Promt, Lingvo); Oyxrantepckux WH(OOPMAIIMOHHBIX
CUCTEM Ha npuMepe POTPAMMBI «1C:
[Ipennpustuey; KOMITbIOTEPHBIX CIIPaBOYHO-
MpaBoBbIX cucTeM Ha nipumepe «Koncymnprant [Lmtocy;
nporpamm padboTsl B cetu HTEpHET.

VK 303.6(075.32)

BbK 32.81 51723



apT-ab0OM POCCUICKMX An3aiiHepoB

CAOBO/SLOVO

Mona B 3ckmM3ax: apr-ajab00M POCCHUMCKHX
nu3aiine-poB/ coct. E. IToaoxenueBa. — M.: CiioBo,
2013.-225 c.: nJ.

ISBN 978-5-387-00624-1

DTO HEOOBIYHOE H3JAaHHE PACCKAKET O TBOPUYECTBE
MOJIOJIBIX MOJIEJILEPOB, KOTOPHIE CETOJIHS CO3JAI0T
HOBYIO Mony B Poccuu. TamaHTiuBbIe, SHEPTUYHBIE U
JEP3KUE, OHU TMOJEJATCS C YUTATEISIMU CEKpETaMu
TBOPYECTBA, HCTOYHUKAMU BIOXHOBEHUS, a TaKKe
Opemyiokar co3farb CBOM COOCTBEHHBIE JCKH3BI,
JIOPUCOBAB WJIM PACKPacUB DJIEMEHTHI IIAThEeB, FOOOK
u Omy3ok. CoOpaHHbIE B KHUTE aBTOPCKHUE PUCYHKH
CaMbIX  HW3BECTHBIX COBPEMEHHBIX  POCCHUUCKHX
IU3aUHEPOB  JIEMOHCTPUPYIOT KX HEMOBTOPUMBIN
CTWIb, TAJAHT W SPKYK WHIWBUIYAJIBbHOCTh. B
anbOOM BOIIM ICKHU3bI TAaKUX JW3alHEpoB, kKak Kupa
[Inactununa, Anena AxmanynunHa, Jlenuc Cumaues,
Jmutpuit Jlornnos, Banentun Onamkux, Anacracus
PomannioBa, Anekcannp ApyTIOHOB U MHOTHUX JAPYTHX.
PaboTel MoAEeIbEpOB MPEBAPSIIOT HECKOJIBKO CIIOB OT
NEepBOro JIMIlAa, a TaKXKe HEOOJbIINE 3aMETKH, B
KOTOPBIX KPaTKO U €MKO PACCKA3bIBAETCA O CO3/IAHHBIX
UMH MapKax OJIeXJbl, 00 OCHOBHBIX IPHUHIUIIAX
TBOPYECTBA, OTIINYUTEIBHBIX YEPTAX CTHUJIS.



379732
M7 3

CammoH MOHK
[lporpammunpyem

Arduino

pZnnTep u !

Monk C.

IIporpammupyem Arduino. OcHOBBI padoThl €O
cketuyamu. - 2-e u3a. — CII6.: Iutep, 2017. — 208
C.. MJL

ISBN 978-5-496-02562-1

[To3znakombTECH v O0OHOBJICHHOM BEPCUEU
nerengapHoro oOecrcemiepa CalimoHa Monka. 210
U3JJaHUE  TPEACTaBIsACT  COOOM  IMOJTHOCTHIO
O0OHOBJICHHYIO KHUTY, OCHOBaHHYI0 Ha Arduino 1.6.

C MoMmeHTa BBIXOAA IEPBOTO H3JAAHUS MHOTOE
U3MEHWJIOCh.  TIOSIBUJIMCh  HOBBIE  TUIATBI M|
yCTPOMCTBa,  MCHOJB3yrommMe  s3bIk  Arduino.
Hayuntecr B mDOIMHOW Mepe MCIOJIb30BaTh BCE
BO3MOKHOCTH Arduin0 m mo3HAaKOMBTECh C €ro
UCIoJb30BaHueM B npoekrax Internet of Things.

Xorure CO31aTh YMHBIN JIOM 158)07¢
3amporpaMmmupoBark podota? Her Humuero mporre.
CaitMmoH MOHK HE TOJIKO MOMOXKET pa3zooparhbCsi C
IPOBOJIOYKAMH, KOHTAKTaMH W JaTYMKaMH, HO H
MOKAXET, KaK 3aCTaBUTh BCE ATO XUTPOCIICTEHUE
IIPOBOJIOB | TUIAT JIeaTh TO, YTO BaM HYXHO.

Arduin0 — 5TO HE TaK CI0XKHO, KaK KaXKeTCs C
nepBoro B3mIAAa. BBl cpasy Oymere MOKOPEHBI
OTKPBIBAIOIITUMHUCS BO3MOKHOCTSIMU.



By [1YTb

Oy

MPOTPAMMUCTA

Yenosek anoxu IT

OXOH COHME3

Mpenaucnosua Ckotra XaHcensmana
v Pobepra MaptuHa

M canninG

pznnTep

Conme3s /I:xon

IIyTs mporpammuctra. — CII6.: IIutep, 2016. —
448 c.: nia. — (b-ka cnenuajaucra)

ISBN 978-5-496-01915-6

JIr000i TPOrpaMMUCT — TMPEXKJE BCETO, YEIOBEK
CO CBOMMM JOCTOMHCTBaAMHU W HejocTarkaMu. Ho B TO
K€ BpeMs IPOTPAMMHUCT — ITO HWHTEIUICKTyall,
YeJIOBEK, IOCTOSHHO 3aHSATHIA PpEIIeHUEeM 3ajad,
aHaJIM30M TpeOOBaHMM, WCIPABICHUEM OIIHOOK,
B3aMMOJICHCTBUEM C KOJUIETAaMH M 3aKa3yHMKaMHU.
HaxkoHer1, mporpaMMHCT — 3TO 4Y€JIOBEK, PEryJIsIpHO
VCTIBITBIBAIOIIAN CEPbE3HBIN CTPECC, BBIHYKICHHBIN
YKJIAQJbIBaTbCSI B KECTKHE CPOKHM M MPOCTO
00s13aHHBIA TTOCTOSIHHO CaMOCOBEPIIIEHCTBOBATHCS .

Ora KHUTA COJIEPKUT VCUYEPIBIBAIOTY O
uHpopMaIMio O TOM, YTO Tpedyercs s
BBICTPAMBAHUS YCIICIIHOW Kapbepbl MPOrPaMMHUCTA,
nomoraetr |T-cnenuanucram mydine MOHSITH CBOKO
npodeccuro M KOJUJIET, BCErma  OCTaBaThCs
BOCTPEOOBaHHBIM Ha PBIHKE Tpyaa,
LEJICHANPABIEHHO U PE3yJbTaTUBHO Pa3BUBAThCA, a
TaK)Xe MOJIydaTh OT JIOOUMOUW pabdOThl HACTOSIIIYIO
CaMOOTAauy U MOMJIMHHOE YJI0BOJIbCTBUE.

bbK 32.973.2-018

YK 004.3



APXUTEKTYPA

KOMITbIOTEPA
6-E I3OAHVE

ﬂ@\ &
AN .

9.TAHEHBAYM T.0CTWH

BZnnTep

Tanen0aym J., Octun T.

ApxuTekTypa KomnbloTepa. - 6-e uza. — CIIO.:
Iurep, 2017. — 816 c.: ua. — (Kuaaccuka
computer science). - ISBN 978-5-496-00337-7
Knaura Duapro TanenbGayma, BCEMHUPHO HM3BECTHOIO
cnenMaiucra B obrmacth  MH(OPMAIMOHHBIX
TEXHOJIOTHH, nrcaTels " npernoaaBaress,
BBIXOJIAINNAsl YK€ B IIECTOM W3JaHUM, MOCBSIICHA
CTPYKTYpPHOM oOpraHu3alMd KoMIlbloTepa. B ee
OCHOBE JICKUT HJIes] UEPAPXUUYECKON CTPYKTYpbI, B
KOTOPOW KaXIbld YPOBEHb BBINIOJHSIET BIIOJIHE
omnpeneneHuyo  ¢yHkuuio. B pamkax  3TOrO
HETPAAUIMOHHOTO TOJIX0a MOAPOOHO OMHUCHIBAIOTCS
udpoBoi JIOTUYECKU I YPOBEHb, YPOBEHD
APXUTEKTYphl KOMaH]l, YPOBEHb OMNEPALMOHHOU
CUCTEMBbl M YpPOBEHb fA3bIKa accemOiepa. B miectoe
U3IaHUE BHECEHbl MHOTOYHUCIICHHBIE W3MEHEHUs,
KOTOpBIE TIPUBOIAT KHUTY B COOTBETCTBUE CO
CTPEMUTEIIBHBIM pPa3BUTHEM KOMITBIOTEPHOU
orpacii. B dactHocTtH, Obutza  OOHOBICHA
uHdopmalnMsgs O MalllMHaX, TMPEICTABICHHBIX B
kagectBe mpumepoB: Intel Core 7, Texas Instrument
OMAP4430 u Atmel ATmegal68.

BbK 32.973.23-02

YK 004.3
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Tepckas JIL.A.

TexHosoruu Mex0BOM  OTACJKH. yueO.
nocooue/

JI. A. Tepckasi. — PoctoB H//l: ®enuxc, 2014. —
187 ¢.: na. — (Ilpog. macTepcTBO)

ISBN 978-5-222-21871-6

B yueOHOM mocoOuMM TOKa3aH BECh CHEKTP
COBPEMEHHBIX HAINPABJICHUNM B MEXOBOM OTIEIKE
OJICKbl W3 PA3JIMYHBIX MarepualioB. [IpencraBiieHbl
COBPEMEHHBIE METOJIBI MEXOBOTO JW3aliHa, BKJIIOYAs
M3aliH MyIIHO-MeXoBoro mnoiydadpukara. OnucaHbl
3apyOeKHbIE U OTEUECTBEHHBIEC TEXHOJIOTUM MEXOBBIX
MJIACTUH M TOJIOTEH JJI MOJYy4YEHUsI pa3HOOOpa3HBIX
BUJOB MEXOBOM OTHEIKUA oAcxkIbl. IIpeacraBieHbl
CIIOCOOBI M3TOTOBJICHUSI OTJIIEJIOYHBIX AJIEMEHTOB U3
LHEJBIX  IIKYPOK W OTXOIOB  CKOPHSDKHOTO
MPOM3BOJCTBA, A TAaKXE TEXHOJOTHUU MEXOBOTO
Nr3aiiHa TEKCTWIIbHBIX MaTepuayioB. OTaenbHas riaBa
MOCBSIIIEHA BOMPOCAM MPOEKTUPOBAHUS MEXOBBIX
BOPOTHHKOB.

Jnss  nu3ailHepoB W TMPOU3BOJAUTENECH  OHEHKIbI
IIBEMHOW M MEXOBOW IPOMBILUIEHHOCTEU. MOXKeT
ObITh TOJI€3HA CTYACHTAM BY30B, HayaJlbHBIX U
cpenHuX  Mpo(deCCHOHANBHBIX  00pa30BaTEIbLHBIX
YUPEKICHUMN.



T. H. Llaw

CTPOUTEJIbHbIE

KOHCTPYKLUUU

YKene3sobeToHHbIe
@@ KOHCTPYKLMU

Haii T. H.

CrpourtenbHble KOHCTpPYKuum. Keseso-
0eTOHHbIE KOHCTPYKUHMHU: Y4eOHHK. - 3-€ U3,
crepeorun. — CII6.: Jlanb, 2012. — 464 ¢. —

(Yueonnku niist By3oB. Cren. JIUT.)
ISBN 978-5-8114-1314-0

B yueOHHKE OCBEIIAIOTCS OCHOBBI TEOPUHM
pacueTa U KOHCTPYMPOBAHMS KEJI€300€TOHHBIX
KOHCTpyKIui. PaccmarpuBaiorcsi cOOpHBIE,
MOHOJIUTHBIE, COOPHO-MOHOJIUTHBIE U
IIPEABAPUTEIILHO HapsKEHHBIE KEIe30-
OCTOHHBIE KOHCTPYKIMU MPOMBIIUICHHBIX U
FPAXIAHCKUX  3JaHUA U COOPYKECHUH.
[IpuBeneHsl IIPUMEPBI pacuera 1%}
KOHCTPYHUPOBAHUS.

Y4yeOHMK TmpeAHAa3HAuY€H i CTYIEHTOB
CpPEIHUX CHEUUaJbHBIX YYEOHBIX 3aBE/ICHMUI,
oOyyaromuxcst 110 CTPOUTEIILHBIM
CIELHAIBHOCTSM.

BBK 38.5 s17/3



Yymauenko I'. B.

Texnnueckoe 4depyenue: y4ed. mocooue. — 7-e
u3n. — PocroB H//l: ®ennke, 2015. — 349 ¢. —
(HITO)

ISBN 978-5-222-24616-0

B yueOHOM moCOOMM  W3JI0KEHBI OCHOBHBIE
BOIPOCHl TEXHUYECKOTO dYepueHus: odopmiieHHE
YepTexKe, MPOEKIUOHHOE YEpPUYECHUE, TEXHUYECKUE
U3MEpEHUs, HAHECEHUE pa3MepoOB U 0003HAUYCHHI Ha
yepTekax, TEOMETPUYECKHE TOCTPOCHUS, BHUbI
pPa3bEMHBIX U HEPA3bEMHBIX COEJIMHECHUM,
BBITIOJIHEHUE ICKU30B M PadOUYMX uepTexel neranei,
cOOpOYHBIX YepTexkei u crenudukanuii. [IlpuBegeHb
OCHOBHBIC TIpaBUJia BBIMIOJHEHUS W YTCHUS PabOUYMX
YEpTEKEW B COOTBETCTBUHU CO CTaHAapTamu EnnHou
CHUCTEMBI KOHCTPYKTOPCKOW JTOKYMEHTAIINH.

Conepxxut HEOOXOIUMBIN TEOPETUYECKUAMN
Marepuaj, MPAKTUYECKUE 3aJaHus, MNPUMEPbl UX
BBITOJIHEHUS U BOMIPOCHI JJIsl CAMOIIPOBEPKH.

YuebHoe mocobue pa3pabOTaHO B COOTBETCTBHH C
[ocymapcTBeHHBIM  00pa3oBaTeNbHBIM  CTaHIAPTOM
HAuyaJIbHOTO  MPO(PECCHOHAIIBHOTO  00pa3oBaHUs
Poccuiickon deaepannuy U pacCUUTAHO HA YUYAIIUXCS
npoheCCHOHANBHBIX ~ VUWIUIL W  TEXHUYSCKUX
JIALIEEB.



PaccMoTpeHbl  BONPOCHI  3JIEKTPOCHAOKEHHUS U
ANIEKTPONOTPEOICHUST Ha OOBEKTaxX CTPOUTENIHCTBA,

Y.779. 7 MIPUMEHCHUA EKTPUYECKOU DHEPIruun B
Z’éfﬂ TKAPOCHABR KL CTPOUTEIbCTBE. IIpuBeneHsl CBCICHUA 00
(OJLEICERO IO TPl DJICKTPUYECKUX Harpy3kax M METOJax HMX pacyera,

pacrtpe/ielICcHNH DJISKTPHYECKOM SHepruu. OnucaHsbl
KOHCTPYKITUH DJICKTPUYSCKUX CeTeW M TOJCTAHIIHHM.
AHanmm3upyeTrcsi BBIOOp 3JEKTPOOOOpYAOBaHUS B
CHUCTEMax dJICKTPOCHAOKCHUS, MPUHITUIIBI U METOIBI
pacuera PEKUMOB AIIEKTPUICCKUX CETEN,
KOMIICHCAIIMM PEaKTUBHOW MOIIHOCTH, 3allldTHl H
aBTOMAaTHKH B  CHCTEMax  dJEKTPOCHAOXKEHUS,
Ka4eCTBO DJICKTPHUUCCKOM HHEPrUU M HAJICKHOCTH
AIIEKTPOCHAOKEHHUS, PSIKUMBI AJICKTPOIIOTPEOICHHMS.
[IpennasnagaeTcss Uil CTYACHTOB, OOYYaOITUXCS
no HampabiieHHto «CTpoUTeNbCTBO»  (TIpoduim
«IIpoMpIlIJIEHHOE W TPaXKIAHCKOE CTPOUTEILCTBO» U
«TemmorazocHaGkeHe ¥ BEHTWISALMSY). TaKxke
MOKET OBITh  TIOJIE3HBIM  CTyAEHTaM CPEIHUX
CIIeIMaIbHBIX YUYEeOHBIX 3aBEACHHUU U CICIUAINCTaM,
3aHSATHIM ITPOCKTHUPOBAHUEM U DKCILTyaTallue CHCTEM
AIIEKTPOCHAOKEHHST 00BEKTOB CTPOUTEIIHCTBA, & TAKIKE
CIICIIMAJIUCTaM, BBITIOJTHSFOILIM CTPOUTEIbHBIC

paboTHI.
BBK 31.29-5x173

E. ®. lllep6akos
J. C. AnexcaHapos
A.J1. ly6oB
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B. I YcbiveHko

SJNIEKTPOHHAA
CUHEPIETUKA

DUNYECKUE OCHOBbI CAMOOPIAHU3ALIUU
1 3BOJKOLIUU MATEPUU KYPC NEKUUN

Metonamyu  MEXaHMKHA HW3Y4YalOTCS  MEXaHU3MBI
CaMOOpraHu3aluu  JJIEKTPOHOB B  BJIEKTPOHHBIX
npudopax. ChopMynupoBaH MPUHIUIT MUHUMU3ALUA
MHTETPAJIBHOTO JarpaHXuaHa CHUCTEMBI —
MEXaHUYECKUI MPUHIIMIT CAaMOOPraHU3alMu OOJIBIIOrO
YUCJa YacTHUll, KOTOPBIM MpPHU MPEACIbHOM IEepexojie
CUCTEMBbl K  TEPMOJUHAMUYECKOMY  COCTOSTHUIO
npuBoguT K npuHuunam Owncarepa u Ilpuroxuna,
JIEVUCTBYIOLIUM B JIMHEHHOU HEPABHOBECHOM
TepMmoanHamuke. IIpomecchl camoopraHuzalvu U
ABOJIIOIIMU MAaTE€pUH PACCMATPUBAIOTCS C €AUHON TOUKHU
3peHusl, HauWHasi C TOSBJICHUS MAaCCOBBIX YacTHUI] U
3aKaHYMBasi OMOJOTMYECKUMHU CTpyKTypamu. KHura
HaIMcaHa Ha OCHOBE JICKIIUH, IPOYUTAHHBIX aBTOPOM B
2008 L. MarucTpam Cankr-IleTepOyprckoro
rOCYIapCTBEHHOTO TMOJUTEXHUYECKOTO YHUBEPCUTETA,
oOydaromumcs 10 cHenuaIbHOCTH «TexHu4ecKas
buzrKay.

YyebHoe mnocoOue  MOXET ObITh  IOJIE3HO
acriupaHTaM M CTyJAEHTaM  CTapliuX  KypcoB
bU3MYECKUX, TEXHMYECKMX W  OHOPU3MYECKUX
CIeIMaIbHOCTEH, a TaKkKe CrielaInucTam,
MHTEPECYIOIUMCSL TPOOJIEeMON caMOOpraHu3aluu U
ABOJIIOIIMN MaTEPHHU.



Boicwee npodeccuonanbHoe obpasoBaue  YueBHoe nocobue

T. ®. LLiep6akosa,
C.B.Koanos, A. A. Kopobkos

BbIYUCIIUTESIbHAS
TEXHUKA

N UHOOPMALIMOHHBIE
TEXHOJIOTUK

WHO®OPMATUKA
U BbINUCTIUTENIbHAS TEXHUKA

Illep6akoBa T. ®@.

BoiuuciaureabHasi TEXHUKA "
HH(OPMAIMOHHBIC TEXHOJOTHU: yuyed. mocooue Jas
crya. yupexaenuii BIIO/ T. ®@. Illepdakosa, C. B.
Ko3zjioB, A. A. KopookoB. — M.: Akagemusi, 2012. —
304 ¢. — (bakajaBpuar)

ISBN 978-5-7695-8413-8

VYuebHnoe nocobue coznano B coorBerctBuu ¢ GI'OC
no HampasieHuto nmoaroroBku 210700 «MuadpoxkoMmyH#H-
KallMOHHBIC ~ TEXHOJOTMM U  CHUCTEMBI  CBSI3U»
(kBasMuKanu «0aKajJaBp» U «MarucTpy).

PaccmoTpenbl  JlorMdeckre  OCHOBBI  HIUGPOBOMA
TEXHUKH, METOAbl CHHTE3a KOMOWHAITMOHHBIX W
MOCJIEIOBATEIBLHBIX Y3JIOB, Y3JIbl IU(POBBIX YCTPOUCTB,
o0Illie MPUHIUIBI TOCTPOCHUS KOMITbIOTEpOB. JlaHo
OTMHMCAaHUE MHKPOIPOIECCOPOB OOIIEro Ha3HAYCHHS,
CUTHAJBHBIX  TPOIIECCOPOB,  MHUKPOKOHTPOJIJIEPOB.
N3noxkeHsl BOMPOCH MPUMEHEHUS BBIYHCIUTEIBHOM
TEXHUKH B COBPEMEHHBIX HH(GOKOMMYHHKAIIMOH-HBIX
TexHoJoTusAX. [IpuBeneHBl aqrOPUTMBI U CTPYKTYPHBIC
CXEMbl YCTPOWCTB, pPEaJM3YIOUIMX 3a7adyd 00paboTKu
nH(popMaIuU u YIIPABJICHHUS 00bEeKTaMU B
TEJICKOMMYHHKAITMOHHBIX CHCTEMaX.
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EPHOC 3KKEJIb

4-e nonHoe
n3aaHue

BZnnTep

JKKeJb b.

dunocopus Java. - 4-e moanoe m3n. — CIIO.:
IMutep, 2017. — 1168 c¢.: ua. — (Knaccuka
computer science)

ISBN 978-5-496-01127-3

BrnepBbie uuTarenb MOXKET MO3HAKOMHUTHCS C
IIOJJHOM BEpPCUEH OTOr0 KIACCUYECKOTO Tpyaa,
KOTOpPBI paHee Ha PYCCKOM S3BIKE IeyaTalcs B
cokpaiennu. Kuura, BoijiepkaBiiasi B OpUrnHaje He
OJTHO TMEpeu3/laHue, 3a NIyOokoe U TOUCTUHE
dbunocodckoe H3JIOKEHUE TOHKOCTEH s3bIKa Java
CUMTAETCSl OJHUM W3 JIYYIIUX TOCOOMU  Jyist
IpOrpaMMUCTOB. YTOOBI MO-HACTOSIIEMY TMOHSITh
A3bIK Java, HEoOXOJMMO paccMarpuBaThb €ro He
MpPOCTO KaK HA0Op HEKUX KOMaH]l M OINeparopoB, a
NOHATH €ro «puinocoduioy, MOAXOJ K PEHICHUIO
3a/1a4, B CPABHEHUM C TAKOBBIMU B JIPYTHX S3bIKAaX
nporpaMmupoBanusi. Ha »3TuX cTpaHuLax aBTOp
paccka3biBaeT 00 OCHOBHBIX NpoOJjeMax HamuCaHus
KOJIa: B UeM UX MPUPOJIAa U KAKOW MOAXO UCIIOIb3YET
Java B ux paszpemienun. Iloatomy oOCyxkaembie B
KQXKJIOW TJIaB€ YEPThI SI3bIKa HEPA3PHIBHO CBA3aHbBI C
TeM, KaK OHM HCHOJB3YIOTCS JJIsi  peIICHUs
OMpEICICHHBIX 3a]1au.



Vyebnoe mnocoOue, MNOCBIIIEHHOE
C. A. Sizes W3JIOKEHUIO COBPEMEHHBIX JaHHBIX 00
00BbEKTAaX, BXOSIIHAX B COCTaB
) . CosiHEeUYHOM CUCTEMBI, ¢ UCIIOIb30BaHUEM
TEKI{MMH -~ ©Coneesen —
METOJIOB KOCMOHABTHKH. PaccMOTpeHbI
E“ETEME IUIAHETHl U UX CIyTHUKH, [ JIaBHBIA MOSIC
acrepousioB u nosic Kourmnepa, KOMETHI,
Counnre, OCHOBHBIE BOIIPOCHI
kocMoronnn  CoJIHEYHOM  CHCTEMBI.
OTnenbHO  MBJIOKEHBI  COBPEMEHHBIC
MpeACTaBICHUS 00 aCTepOUTHOM
OITACHOCTH.

[TocoOue MPEIHA3HAYCHO IS
CTYJICHTOB HAaIlpaBJICHUN MOJATOTOBKU M
CIIEIUAIbHOCTEN «l'eorpadusy»,
‘ «l'eosiorusi», Hay4yHBIX JKYpPHaJIHCTOB,

=3 —= b CTapIlIMX IIKOJHbHUKOB, BCEX YMTATEJIEH,
/“5-2;;_ ;;::&543 = = MHTEPECYIOIINXCS aCTpOHOMMEMN "
KOCMOHaBTHKOH.




