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Cepust «YHHBEpCHUTETH Poccum» IMO3BOJIUT BBICIIUM YYEOHBIM
3aBEJICHUSIM Hallel CTpaHbl MCIOJIb30BaTh B 00pa3oBaTeIbHOM
mporecce ydYeOHWKHM U ydeOHble TOCOOMS TIO  Pa3IMYHBIM
OUCIUIIINHAM, TOATOTOBJICHHBIE  MPETMOAaBaTeIIMU  JTYUIIHX
yHUBepcuTeToB  Poccum U BOepBble  ONMyOJNMKOBAHHBIE B
U3aTeIhCTBAX YHUBEPCUTETOB. Bee mpecTaBieHHbIe B 3TOM cepuun
Y4eOHUKM TMPOILIM SKCIEPTHYIO OIEHKY y4eOHO-METOAMYECKOTO
OTJIeJa U3IaTeIbCTBA U MYOIUKYIOTCS B OPUTHHAIBHOU PEAAKITUU.

Llenpro oCcOOUS ABISIETCS 3aKPETUICHUE TEOPETHUECKUX 3HAHUHN
B OONIaCTH DJJEKTPUYECKUX W3MEPEHHUH, CTaHAapTH3alUu U
cepTu(UKany, TPUBHTHE NPAKTHYCCKUX HABBIKOB MPUMEHEHUS
OCHOBHBIX TIOJIO)KEHHH M METOJOB METPOJIOTUU. BrimonHeHue
NPEUIOKEHHBIX ~ paboT  COOpHHKA  TO3BOJSIET  3aKpPEIMUTh
TEOPETUYECKUl  Marepuan B OONAacTH  TETUIOTEXHHUYECKHX
WU3MEPEeHHI, CTaHAaPTH3AINH U CePTU(DUKAIINN.

B cOopHuke ecTh pasnenbl Ja0OpPaTOPHBIX M MPAKTHUYECKHUX
paboT. 3agaHus MO METPOJOTHH COAEpKAaT KOMILJICKCHBIE 3aJ1auH,
MO3BOJISIIOIIME 0000IUTh OOIBIION 00beM MHGpOPMALUU. 3aJaHus
M0 CTaHAAPTH3AIMN U CepTU(UKAIIMN HAINPABJICHHI HA MOJYYCHUE
NPAaKTHUYECKUX HABBIKOB TMOWCKAa W aHaju3a HOPMaTHBHOU
JOKYMEHTAIIUU B 001aCTH AIIEKTPOIHEPTETUKU U DJICKTPOTEXHUKH.
YK 006(076.6)

BBbK 30.10s73
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BAKANIABP * MATUCTP

H.T. barpacapban, B. I'. Topoxos, A. . Hazapetan

UCTOPKUA, ®NJIOCODUA
N METOZ010r1A

HAYKWU N TEXHUKI

Mop o6weit peaakuuen H. I bargacapbax

YHEBHUK n NPAKTUKYM

YMO BO pekomenayet
HMC pekomenayet

barpacapesn H. I

HUcropusi, ¢uiaocopussi M MeTOAOJOTHSI HAYKHM H
TeXHUKH. YYeOHMK M NMPAKTHKYM JJs 0aKajlaBpuaTra H
maructparypsl/ H.I. Barnacapssn, B. I. I'opoxos, A. II.
Hazapersin; nmox oom. pex. H. I barnacappsan. — M.:
KOpaiit, 2017. — 383 ¢. — (bakagaBp u Marucrp.
AKkajeM. Kypc)

ISBN 978-5-534-02759-4

B yueOHuKe M3710K€HBI OCHOBHBIE MPOOJIEMBI UCTOPUH,
bunocopur M METOMOJIOTHMH HAayKW M TeXHUKH. Jlormka
U3JaHUA BBICTPOEHA TaKUM O00pa3oM, 4YTO YHUTAaTelb
MOJTy4aeT LEJIOCTHOE MPENCTaBICHUE O MPOOIEMHOM IOJIie
METOJIOJIOTUM  HAyKH, OCHOBHBIX MOJEIAX HAyYHOTO
MO3HAHMs,  KOHUENIusAX  (GuWIocopuu  TEXHUKH, O
COBPEMEHHOM COCTOSHUM HAayKH W DBOJIOIUU THUIIOB
MUPOMIOHMMAaHUsA. YYeOHUK OCHAIIEH METOIUYECCKUM
KOMIJIGKCOM H  OTBEYaeT akTyaJbHbIM TpeOOBaHUSAM
denepanbHOTO  TOCYAapCTBEHHOTO  00pa30BaTEIBHOTO
CTaHJapTa BHICIIETO 00pa30BaHMUS.

Jlis  cTynmeHTOB By30B, B TOM 4YHCIe OaxalaBpoB,
MarvucTpoB, aclUPAHTOB, a TAK)XE BCEX, KOTO HHTEPECYET
COBPEMEHHBI B3IVIAJI HA METOMOJIOTHI0O W (Guiocoduro
HayK{ U TEXHUKU.

PekomMeH0BaHO K  W3JaHWIO  YYEHBIM  COBETOM
Nucturyra ¢unocodpun Poccuiickoil akagemMuu HaykK H
YyensiM  coBeToM  ¢akyiabTeTa  COLMAIbHBIX U
rymanuTapHbeix Hayk MI'TY um. H. D. baymana.

BBK72.3q73



[IpuBencHb! (U3HOIOTO-TUTHCHHYECKUE OCHOBBI CO3JIaHUS B
BO3IYIIHON Cpele BEHTWIUPYEMBIX U KOHIUIIMOHUPYEMBIX
MOMEIICHU KOMMOPTHBIX TApaMeTPOB MHMKPOKJIMMATa IS
JIO/ICH, B HUX HAXOMSIMUXCS, GPU3UICCKHUE OCHOBBI MIOCTPOCHUS
U Ki1accuuKanys CUCTEM BEHTWISALUU M KOHIAUIIMOHUPOBAHUS
BO3/lyXa.

N3noxkenpl crmocoObl pacueTa OCHOBHBIX KOHCTPYKTHBHBIX
arperatoB CHCTEM, CETEH BO3AYXOpACIPEACIICHUS, a TaKXKe
nonbopa (GUIBTPOB, BEHTWISITOPOB M JPYTHX ODIIEMEHTOB U
y37108B. [IpuBeaeHs! TpeOOBaHUs, IPEABABIIEMbIC K CUCTEMaM U
MarepuajgaM U OCHOBHBIE PEKOMEH/IAIMH MO MPOTUBOIOKAPHON
3aIyTe MPH IKCIUTyaTallid Ha OCHOBE OIbITa HEMEUKUX (PUpPM.

Bonbioe BHUMaHKE yaeIeHO MPOSKTUPOBAHUIO COBPEMEHHBIX
CHCTEM BEHTUJISIIAH KHJIBIX JJOMOB.

Knaura pomonHeHa NPUIOKEHUSMHU, OOJETYAIONIUMHU TOI00P
000pynOBaHUS.

CrnpaBodHO-MHGOPMAIIMOHHOE PYKOBOACTBO JUIsI CTYIACHTOB
cHenuaJbHOCTU "oTOoIIICHHUE, BEHTUIISAIUS u
KOHUITMOHUPOBAHKE BO3AyXa", © MEHE/HKEPOB CTPOUTEIbHBIX U
MMPOEKTHBIX OPTraHU3aAIUN.

5oV NMINOTEKA KIIMMATEXHUKA

CUCTEMbDbI
BEHTUIALUN

A. BEKKEP

@ TEXHOC®EPA
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BAKANABP. AKAAEMUYECKWUWA KYPC

J1. A. beccoHoB

TEOPETUYECKWE OCHOBbI
JJIEKTPOTEXHUKK

INEKTPUYECKUE LIENW

Yactb 1

YYEBHUK
e

COOTBETCTBYET
NPOrPAMMAM
BEAYLMX HAYYHO
OBPA30BATEJIbHbIX
wKkon

YMO BO pekomeHayet Epopa UT
MO pekomeHayet Biblic-oniine.ru

Becconos, JI. A.

TeopeTuyeckue 0CHOBBI 3JIEKTPOTEXHUKH, JJIEKTPUIECKHE eHUu. B
2 4. Yactp 1. yueOHHMK /151 akajgeM. 0akajaBpuara. - 12-e u3a.. ucmp.
u aon. — M.: FOpaiit, 2017. — 364 ¢. (bakajaaBp. AkageM. Kypc)

ISBN 978-5-534-02622-1

JlaHHBIE y4eOHMK COCTOMT U3 JIByX 4YacTe U paccMaTpuBaeT
TPaJUIIMOHHBIE U HOBBIE BOIPOCHI TEOPHUH JIMHEHHBIX U HEJIMHEHHBIX
anekTpuyeckux nenei. K TpaaWIIMOHHBIM OTHOCSTCS METOJIbl pacyera
TOKOB WM HAINPSOKCHUM TMPU TOCTOSHHBIX, CHUHYCOUJAIBHBIX U JAPYTHX
BHJIaX  BO3JACUCTBUN, TeOpUs JBYyX- M  YETHIPEXIOJIOCHUKOB,
NMEKTPUUCCKUE (PUIIBTPBI, D3JICKTPUYECKHEC ¥ MArHUTHBIC JIMHUHA C
pacrpefieieHHbIMU ~ [MapaMeTpamMu, pacdyeT TMEepPeXOJHBIX MPOIECCOB
KJIACCUYECKHUM, OTIEPaTOPHBIM METOAaMH, METOAOM MHTerpasia J(roamerns,
000OIIEHHBIX ~ (YHKIMHA, METOJOM  MPOCTPAHCTBA  COCTOSHUM,
npeoOpazoBanusi dypwe u T.1.

K 4mciry HOBBIX BOTIPOCOB OTHOCSTCS (PU3HUYECKUE TPUIHHBI, YCIOBHS
BO3HUKHOBEHUS W KaHAJIbl JICCTBUS HEIIMHEUHOW, HESIBHO BBIPAXKEHHOU
0oOpaTHOM CBSA3M HEJIMHEWHBIX AJIEKTPUUECKUX IETsIX MePEMEHHOI0 TOKa,
MPUBOIANIME K BO3HUKHOBCHHIO B HHX KOJICOAHWH, ITOTYYUBIITNX
Ha3BaHUE «CTPAHHbBIC ATTPAKTOPBI», METOJl pacyeTa yCTAaHOBUBIIETOCS
pexuma paboThl 000OIIEHHON IIEHH TEPEMEHHOIO0 TOKa C Yy4eTOM
BBICIIUX TapMOHUK, MAaKpOMETOJ pacyeTa MEePEeXOJHbIX MPOIIECCOB B
MOCTOBOM BBINIPSAMUTEIBHOMN cxeme c MPEABKIFOUCHHBIM
CONPOTUBIICHHUEM B 1€MW IEPEMEHHOTO TOKA, OCHOBHBIE MOJIOKECHUS
BETBJICTIIPeoOpa30oBanHs CUTHAIOB | T.1. [loBeeM Bompocam Kypca JaHbI
MPUMEPHI C TTOAPOOHBIMU PEIICHUSIMU. B KOHIIE KaXkKIOH TIaBbl BOIIPOCHI
Y 33/1a4¥ ISl CAMOITPOBEPKHU.

VK 621.3.013(075.8)

BBbK31.21sa73



SIIEKTPUYECKUX IeHeH. K TpaJulMOHHBIM OTHOCATCS METOIBI pacueTa
TOKOB WM HANPsDKEHHUH TIPU MTOCTOSTHHBIX, CHHYCOUTAIBHBIX U JPYTUX BHUIAX
BO3JCUCTBUN, TEOPHUS [IByX- M YETHIPEXIMOIIOCHUKOB JJIEKTPUUYECKUE
GUIBTPBI, AJIEKTPUYECKHE W MArHUTHBIC JUHUH C PaclpeeleHHBIMU
napaMeTpamH,  pacdeT  IEPEeXOIHBIX  IPOIECCOB  KJIACCHYECKUM,
OTIepaTOPHBIM METOJAMH, METOIOM HHTerpana Jlroamcis, 000OIeHHbIX
(byHKIMIA, METOAOM MPOCTPAHCTBA COCTOSIHMM, TpeoOpazoBanus Dypbe u
T.JI.

K umcimy HOBBIX BOMPOCOB OTHOCATCS (U3UYECKUE MPUUYUHBI, YCIOBUS
BO3HUKHOBEHUS W KaHAJIbl JICMCTBUS HEIMHEWHOW, HESIBHO BBIPAXKECHHOU
0o0OpaTHOM CBSA3M B HEJIMHEHHBIX 3JIEKTPUUYECKUX LIETIAX MEPEMEHHOIO TOKa,
MPUBOASIINE K BOSHUKHOBEHUIO B HUX KOJieOaHWH, MOIYYUBIIUX HA3BAHUE
«CTpaHHBIE aTTPAKTOPhD», METOJ pacueTa yCTAHOBUBIIETOCS pEKUMA
paboThl 00OOIIEHHOM IeNM NEPEeMEHHOT0 TOKa C YYeTOM BBICHIMX
TapMOHHMK, MaKpOMETO][ pacueTa IEepPeXOAHbIX MPOIECCOB B MOCTOBOMU
BBITMIPSIMUTEIPHON CXEME C TPEIBKIIOUYECHHBIM COMPOTHUBICHHEM B IIEHU
MEPEeMEHHOTO0 TOKAa, OCHOBHBIE TIOJIOKEHHUS BEHBIETIIPEOOpa30BaHUS
curHajioB u T.1. [loBeeM BompocaM Kypca JaHbl MPUMEPHI C TOAPOOHBIMU
pemieHussMA. B KOHIle KakIO0W TaBbl BOMPOCH H  3ajaddl  JJis

CaMOIIPOBEPKH.
CooTBeTCcTBYET aKTyaJIbHBIM TpeboBaHUSIM ®denepanbHOTO
roCyIapCTBEHHOTO 00pa30BaTeIbLHOrO CTaHJapTa BhICIIEr0 00pa30BaHus.
VIK 621.3.013(075.8)

BBK 31.21a73
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TexHn4yeckKkoe
YyepueHus

. C. BolluHenonbCcKum

MO Yuye6HuK
peKoMeHayeT 10-e uaganvne

ZopanT

biblio-online.ru

v

COOTBETCTBYET MPOrPAMMAM BEQYUWUX
HAYYHO-OBPA3OBATENbHbIX LIKON

LI e J Y Rl N - s e O Koy ip.sC

Beimnenoasckuii, U. C.

TexHu4YecKoe YepueHne: y4eOHHK ISl By30B U ccy3oB/ U.
C. Boiminenoubsckuii. — 10-e u3a. nepepa6. u aon. — M.:
KOpaiiT, 2015. — 319 ¢. — (bakaaasp. [IpukiaagHoii Kypc)

ISBN 978-5-9916-3700-8

B yueOHHMKE WH3JI0)KE€HBI OCHOBBI T'€OMETPHUYECKOTO U
IPOEKIMOHHOTO YepueHus, PaccMOTpPEHBI BOIPOCHI
BBITIOJTHEHUST W YTEHUS MAIIMHOCTPOMUTENBHBIX UYEpPTEekKEH u
cxeM. M3nanuwe comepXUT KpaTkoe H3JI0KEHHE TEOpUuu U
yOpaXHEHUs 1O OCHOBHBIM  BOIIPOCAM  TEXHHUYECKOIO
yepueHus:  OQOPMIICHMIO  HYEpTekKeH, TeOMETPUUECCKUM
MOCTPOEHUSIM, BBIIIOJHEHUIO U YTEHUIO YEpTEXEeW B cucreme
NOpSIMOYTOJbHBIX M AKCOHOMETPMYECKMX MPOEKLUUH, 10
CEUEHUSIM U pa3pe3am, MO BCEM BOMPOCaM pabdodmX depTexen
U DCKHU30B JleTajlel, M300pakeHHI0 U OO0O3HAYEHHIO pe3bO,
MpaBWJiaM BbIYEPUYUBAHUS 3yOUaThIX KOJIEC U JPYTHX H3JENuH,
10 COOPOYHBIM YEPTEKAM U CXEMaM.

Kuura mnepepaborana B COOTBECTBUM C COBPEMEHHBIMU
cTaHaapTaMu Ennnon CHUCTEMBI KOHCTPYKTOPCKOMN
nokymentanmu  (ECKJI), comepxkamumu  paiMoHalIbHbIC
npaBuiia paboThl ¢ rpaUuecKUMU CpeiIcTBaMU HH(POPMALIUH.

VY4eOHuK NpenHa3Ha4eH JUIsl CTYACHTOB BBICIIHX, a TaKXKe
HauaJbHBIX U CPETHUX MPOQECCHOHATBHBIX 00pa30BaTeIbHBIX
3aBEJCHUN.

YIK 621.71:744
BBK 30.11s73
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NPO®ECCUOHANILHOE OBPA30BAHUE
SN

WHOOPMATUKA
W UIHOOPMALMOHHBIE
TEXHOJI0TWN

M. B. Taspuaos, B. A. Kumos

YYEBHUK
4-e uspanue

.........

YMO CNO pekomeHayeT BTBiTo-oniTne.7u

Tl'aspusos, M. B.

Nudopmarnka 1 uHPOPMALMOHHBbIE TEXHOJIOTHN: YYeOHUK
aasa CIIO/ M. B. TI'apuiuoB, B. A. KiuumoB. — 4-e u3n.,
nepepa6. u aon. — M.: KOpaiit, 2017. — 383 ¢. — (IIpod.

oOpa3oBaHue)

ISBN 978-5-534-03051-8

N3noxensl 0a3oBbIC MOHATHUSA 1o WHPOpPMATHKE,
WH(POPMAITIOHHBIM TEXHOJIOT UM, COBPEMEHHBIM
KOMIIbIOTEPHBIM anmnapaTHbIM CPEJICTBAM. PackppiThbl

Ha3Ha4YeHKHEe, BOBMOKHOCTH MPUMEHEHHUS U JIaHa KIacCHU(UKAIHsI
POrPaMMHOTO  O0ECIICUCHHsI, PACCMOTPEHBI  OIEepaIllMOHHAS
cuctrema Microsoft Windows, mnpukiagHbie MPOrPaMMBI
pa3UYHOrO  HasHa4YeHWss mocieanux  Bepcuid.  Crporas
(bOopMyITHPOBKa OCHOBHBIX MOHATHIA COYETAETCS C JOXOMYMBBHIMH
MOSICHEHUSIMA U PEKOMEHIAIMSIMUA [0 TMPAaKTHYECKOi padore.
[TogpoOHO HM3JIOKEHBI BOMPOCHI OPraHU3aIMKA  pPa3MEIICHUs,
00paboTku, XpaHeHuss W Tnepemadn wuHpopmaimu. OMUCAHBI
YCIyTH TI00aMbHBIX KOMITBIOTEPHBIX ceTeil, cetu VHTepHeT.
Ocoboe BHMMaHHWE YIENEHO 3aKOHOAATCIBHOW M TEXHHYECKOM
3allUTe OT HECAHKIIMOHUPOBAHHOTO JIOCTYNa, CpeICcTBaM
AHTUBUPYCHOM 3aLUTHI.

JIns cTyneHTOB 00pa30BaTeNbHBIX YYPESIKACHUNA CPEIHETO
npodeccro-HanpHOrO 00pa3zoBaHusi. MoeT OBITh MCIIOIb30BaH
NpEnoiaBare/iiMU M YJal[MMHUCS IIKOJ, JIUIIEEB, YIPEHKICHUM
Ha4aJbHOTO MPO(HECCHOHATHHOTO 00Pa30BaHMUSI.

YK 004

BBK32.81s73
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06pa3OBaHne Bakanaspuar). - ISBN 978-5-16-009909-5

BriepBeie B y4eOHOW JMTEpaType IMOHITHE DHEPreTHYECKON
0€30ITacCHOCTH TPOAHAIM3UPOBAHO B KAaueCTBE ITI00ATBHON MPOOIEMBI.
Ha ocHoBe 0omnbIoro o6bemMa pOCCHHUCKUX U 3apYOEKHBIX MaTepHaioB
paccMarpuBaeTCsl  IEONOJIMTUYECKOE H3MEpPEHUE  BHEPropecypcos,
pa3auyurs MEXKIY 3araIHBIMU U HE 3alaTHBIMA MOJICISIMU YIIPaBICHUS
MIPUPOTHBIMHA PECYpCaMU, TCOPHS MMHUKOBOW HEe(PTETOOBIYN U CBSI3aHHBIC
C HEW WCTOPUYCCKWE JIMHUW PA3BUTHS DHEPTETUYCCKUX YKIIAOB.
Ocoboe BHMMaHHE YIENEHO CYIIECTBYIOIIMM  KOHIICTITYyaJIbHBIM
pa3IUYHsSIM M TPEICTABICHUSIM OCHOBHBIX HMITOPTEPOB M IKCIOPTEPOB
HHEPrOpecypcoB 00 DHEPreTHYecKod Oe30MmacHOCTH, a  TakkKe
BO3MOXKHBIM DJHEPreTUUYECKUM ajbsiHCaM Kak OJHOMY H3 BEKTOpPOB
JIOCTHKEHUS TIIOOATBHON DHEPreTHIYECKON 0e30macHOCTH. B wacTHOCTH,
PECYpCHBI  HAIMOHAIM3M  pPAacCMOTpPEH  Kak  crenuduueckuit
WHCTPYMEHT JIJIs1 00€CTIeYeHUsT YHEPTETUUECKOI 0€30MacHOCTH.

[Ipennaraemass kHura - mepBoe B Poccum ydeOHOe mocoOue 1o
TeMaTUKe JHepreTudeckol Oe3omacHocTH. OHO pa3paboTaHo U
anpoOUPOBAHO C YYETOM OIIbITA MpEnoJaBaHus MOJUTHUYECKON HayKu B
By3ax bonrapum u Poccuum U TO3BOJSET NOMYYUTHh IEJIOCTHOE
MIPEJICTAaBICHUE O COBPEMEHHON MOJIENIN IHEPreTUYECKON Oe30MacHOCTH.

Jas CTYIEHTOB, aCMHUPAHTOB u npernoaaBarTesieH,
CHEIHAM3UPYIOIUXCA B 00JACTH MOJIUTOJIOTUN, MUPOBOW MOJUTUKUA U
MEXIYHApOIHbIX OTHOIICHWH, a TakKe /s BCEX HHTEPECYIOIINXCS
100aIbHBIMU SIBJICHUSMU COBPEMEHHOCTH.

BBK 31.15 a73

3/ /5
A 33
B AK A N A BUPMW AT

K. /lenuee

APATTTMA
YHEPTETHYECKOI
BE30MACHOCTH

znanium.com
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FOCYOAPCTBEHHbIA
YHUBEPCUTET UM. H. 3. BAYMAHA
I UCCNEOOBATENBCKUN YHUBEPCUTET

M. H. UBaHoB, B. A. ®uHoreHoB

MO Y4yebHuK

pexkomMmeHgyert
il 15-e uspanue

YZIOPanT

biblio-online.ru

HBanos, M. H.

Jeranu MamuH. y4eOHMK Ui aKajJeM.
oaxamaBpuara/ M. HW. HsamoB, B. A.
®uHOreHoB. — 15-e u3a., ucnp. u gon. — M.:
KOpaiit, 2017. — 408 c¢. — (bakanasp.
AKajaeMm. Kypc)

ISBN 978-5-9916-3804-3

Y4eOHMK COOTBETCTBYET NpOrpaMme Kypca
«Jleramu  mammH». B kaxaom  pasxene
MPUBOIATCS ~ KOHTPOJBHBIE  BOMPOCHI ISt
CaMOTIOJITOTOBKM W MPHUMEPBI, TIOMOTAOIIIHE
OCBOWTH METOJMKY PacueToB M pa3padaThIBaTh
mporpaMmMbl  Takux pacderoB. CHpaBOYHBIH
Marepuai y4eOHHKa COOTBETCTBYET
TpeboBaHusIM DenepasbHOro0 roCyIapcTBEHHOTO
00pazoBaTeIbHOTO CTaHaapTa BBICITIETO
npoeCCUOHAIBHOTO  00pa30BaHUsl  TPETHEro
TTOKOJICHMSI.

JImi  CTYIEHTOB MAaIIMHOCTPOWTEIBHBIX U
MEXaHHUYECKUX CIICIIMAIbHOCTEH BTY30B.

VIIK 621.81
BBK 34.44



HNudpopmarnka u UKT. 3anaunnk-npaktukym: B 2 1. T. 1/ JI. A.
3anorosa [u ap.]; mox pen. U. I Cemakuna, E. K. Xennepa. — 6-e
u3n. — M.: bunom: JlaGoparopusi 3Hanmii, 2014. — 312 c.: ua1.

ISBN 978-5-9963-1854-4 (T. 1)

3aayHUK-TIPAKTUKYM BXOIHWT B COCTaB Y4e€OHO-METOIUYECKHX
koMiiekToB «HMupopmaruka u UKT» mmsa 8-9 u 10-11 kmaccos. B
MPAKTUKYM  BKJIIOYEHBI  PAa3HOYPOBHEBBIE  3aJaHHS, KOTOPbHIE
noJoOpaHbl B COOTBETCTBUM C TEMaMH OCHOBHOTO Kypca
unpopmarrkn 1 MKT (8-9 wmaccel) m xypca st crapiieil IIKOJIbI
(6a30BBIi YpOBEHB).

VIIK 004.9
BBK 32.97

3SAOAYHUK-
MNPAKTUKYM
NHOOPMATUKA U KT

(1)




Nudopmarnka u UKT. 3agaunuk-npakrukym: B 2 1. T. 2/ JI.
A. 3agorosa [u ap.]; mon pen. U. I Cemakuna, E. K. Xennepa.
— 6-e u3n. — M.: bunom: JlaGoparopus 3nanmii, 2014. — 296
C.. WL

ISBN 978-5-9963-1855-1

3aIaYHUK-TIPAKTUKYM BXOAUT B COCTAaB Yy4ye€OHO-METOIAMYECKHUX
komruiektoB «MHpopmarnka u MKT» mis 8-9 m 10-11 kmaccos. B
MPaKTUKyM  BKJIIOYCHBI  PA3HOYPOBHEBBIC  3aJaHUs, KOTOPHIC
nmonoOpaHbl B COOTBETCTBHM C TEMaMHd OCHOBHOIO Kypca
unpopmarrkun 1 UKT (8-9 kiaccel) U Kypca Ajas CTapiield IIKOJIbI
(6a30BbIif ypOBEHB).

VIIK 004.9
BBK 32.97
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W.A. Ucaes

MHKeHepHas

paboyaa Terpagn
yacth |

Hcaes U. A.

Nuxenepnas rpaduka: padoyas
terpaab. Yacrte I/ . A. UcaeB. — 3-e m31.
— M. : ®opym; Uudppa-M, 2015.— 80 c.:
wi. — (IIpo¢. odpazoBanue)

ISBN 978-5-91134-960-8 (®opym)
ISBN 978-5-16-010209-2 (Un¢ppa-M)

Pabouas TeTpalb coCTaBjieHa B
COOTBETCTBUU C roCy/1apCTBEHHBIM
00pa3oBaTeNbHBIM CTAHJIAPTOM K yueOHUKy C.
K. boromoboBa «MHxkeHepHass rpadukay.
Terpaab coAepXUT 3agaHus MO OOLIUM

BOIIPOCaM WH)KEHEPHOU rpaduku 15
HayepTaTeIbHONM TE€OMETPHUM, H3ydYaeMbIM B
TexHukyMax u komiemkax B Il wu IV

ceMecTtpax. 3aJaHusi MO0 YEPUCHUIO W
HauepTaTEIbHON TEOMETPUHM  BBITIOJHSIOTCS
CTYICHTaMH TIPSIMO B pabouel TeTpajy.

ITocobue mpegHa3HAYECHO  IIKOJIbLHUKAM
CTapIIuX KJaccoB, cTyAeHTaM | Kypca By30B U
CTYJICHTaM-3204YHHKaM.



Taparbinos, B. B. Kuenukos, b. M. ba3pos. —
M.: ®opym, 2017. — 608 c.: ma. — (IIpod.
oOpa3oBanue). - ISBN 978-5-91134-472-6

KomrnekcHo W3JI0KEHBI OCHOBHBIE MOJIOKEHUS
TexHojornyeckux mnporneccoB (TII) B MammHOCTpOEHUH,
CO3JAIOIINE YCJIOBUSl PEIICHUS TEXHOJOTHYECKHUX 3aJad C
nomotbio IBM. Ilpennoxkensl metoauku nocrpoenus TII u
MIPUMEPHI PELICHUS MPAKTUYECKUX 3aJ1a4 ISl U3TOTOBJICHUS
M3IEIMA C 3aJlaHHBIMM  TE€XHUYECKUMHU MapamMeTpaMH.
PackpbeiTel  ocHOBBI mnoctpoeHuss TII B MexaHuueckon
oOpaboTke wm3nenuil. [lanbl o0IIMe MOHSATHUS U TOAXOIBI K
dbopMali30BaHHOMY  ONHCAHUIO 00BEeKTOB Ha OBM.
[IpuBeneHsl TpUMEpPbl PEHICHUS TEXHOJOTHYECKHX 3aj1ad.
PackpsbIThl IIyTH oOecrieueHust 3aJJaHHOU
MIPOU3BOJUTEILHOCTH W KauecTBa NPU MHHUMAIbHOU
cebecTouMoCTH 00pabOTKU U3EITHIA.

JIsist cTyneHToB, O0ydYaromuxcss 1Mo KOHCTPYKTOPCKUM U
TEXHOJIOTUYECKUM  CHEIUAIBHOCTIM  CPEIHUX  YUYEOHBIX
3aBeneHuii. MoxeT ObIThb TMOJE3HO TEXHOJOTaM |
KOHCTPYKTOpPaM MAIlIMHOCTPOUTEIbHBIX MPEANPUATHIA.

VK 621.01(075.32)
BbK 34.5a723

TexHonorus
MaLIMHOCTPOCHMSA.
OcHOBbI NPOEKTUPOBAHUS
Ha IBM



J.IO. Jleeun

OCHOBBI YIIPABTEHH!

NEPEBO30YHBIMHU
MPOIECCAMA

znanium.com

Jlesun JI.10.

OcHOBBI ylpaBJieHUS NepeBO30YHbIMH
npoueccamu: y4ed. mocoome. — M: Undpa-M,
2017. — 264 ¢. — (Bbicui. oOpa3oBaHue.

bakanaspuar)
ISBN 978-5-16-009064-1

N3noxkeHbl 3HAUEHUE IKEIE3HBIX JOpOr B
pa3BUTUU SKOHOMUKU CTpaHbl, OCHOBBI
yIOpaBICHHUS  MEPEBO30YHBIM  MPOLECCOM  Ha
KEJIE3HOJIOPOKHOM TPAHCIIOPTE, OpraHu3alus u
OCHOBHBIE TMPOLECCHl MEPEBO3KU TPy30B U
acCaXupos, KJaccudukanus nokaszaresnen
AKCIUTYyaTallMOHHOM  pa0oThl,  HUJECHTU(UKALMUS
OOBEKTOB  JKEJIE3HOAOPOKHOTO  TPaHCIOPTA,
TEOpUs U MPAKTUKA MAHEBPOBOUN PaOOTHI.

YyeObHoe  mocoOue  MpeaHa3zHayeHO  JIs
CTYJAEHTOB BY30B K€JIE3HOAOPOKHOIO TPAHCIIOPTA,
cequainctoB OAO «PX/» u TpaHCIOPTHBIX
KOMIIAHUM, CIIyLIaTeJe KypCOB IOBBILICHUS
KBaJIU(pUKALINH.

BbK 39.28a73



% TEORETHMECKAE
 OCHOBEgs =
- TEDOTENHHRH

VYEGHOE NOCOBHE

JIsmkos B.HU.

TeopeTnueckue 0CHOBBI TENJIOTEXHUKH: yueO.
nocodue 11 By308/ B.U. JIamkos, 2-e u3j., ucnp. v J011.
- M: Kypc; Uu¢ppa-M, 2016. -328 c.: ua.

ISBN 978-5-905554-85-8 (Kypc)
ISBN 978-5-16-010639-7 (MUudpa-M)

B yuebHOM mocoOuu TaKOHUYHO M TMOCIEIOBATEIHLHO
U3JI0KEHBI TEOPETUYECKHE OCHOBBI TEIUIOTEXHUKHU (OCHOBBI
TEPMOJMHAMUKH, TEOPUU TEILIO- U MAacCOOOMEeHa U TEOPUH
TOPEHUS), COCTABJISIONINE HEOOXOMMMBIH M JIOCTATOYHBIH
MUHUMYM JUIsl TOTO, YTOOBI B IajbHEHIIEM CIEIHUATIUCT MOT
CaMOCTOSITENIbHO YIIyONsITh 3HAHUSA B TE€X WIM HHBIX
o0acTsaX MPUKIAJAHON TEIIOTEXHUKH. Y 4eOHBIM MaTepuan
U3JIOKEH  OTNENbHBIMH, CPaBHUTEIHHO  HEOOIbIIUMU
no/ipasiesiaMu, CTPYKTYPUPOBAHHOCTh u
MOCJIEIOBATENIbHOCTh KOTOPBIX MPOJUKTOBAHA BHYTPEHHEU
JIOTUKOM Ha3BaHHBIX HayK.

Jnst ctyneHToB, 0oOy4arolmuxcsi MO CHEeUUaTbHOCTH
«QHeprooOecrieueHre MPEeanpUITHIY, a Takke s
CTYIEHTOB JAPYTUX CHEHUAJIBHOCTEN INpU H3yYEHUH HMH
JUCITUIUIMH TETUTOTEXHUYECKOTO MPOpUIIS.

VIK 621.1(075.8)
BBK 31 3a73



KomnibloTepHasi rpaduka. -X YacTHaX.
Yactb |: yue6. mocoome/ II. 5. IlanTioxun, A. B.

brikoB, A. B. Pennunckass. — M.: ®@opym; Hudpa-
M, 2016. — 88 ¢: uma. + CD. — (IIpod.
o0pa3oBaHue)

ISBN 978-5-8199-0284-4 (®opym)

ISBN 978-5-16-002734-0 (Mndpa-M)

ITocobue pa3paboTaHO B COOTBETCTBHHM C
TpeboBaHusiMU ['0cynapcTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa K MHHHUMYMY COJEPKaHHUSI M YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB IO crienuaibHOocTH 1201
«TexHonorus MAIIIMHOCTPOCHUS, [IpumepHOI
nporpaMmbl  y4yeOHOW JucuuIinHbl  «MHXeHepHas
rpadukay OIS CHENUATBHOCTEH  TEXHHYECKOTO
npouiisi U MOXET OBbIThb IOJIE3HO MPU H3YyUYECHUU
Kypca «Yepuenue» TUTSt HAYaJbHOTO
npo¢eCcCUOHATBHOTO oOpa3oBaHus (c
UCIIOJIb30BAHHEM CPEICTB UH(GOPMALIMOHHBIX
TEXHOJIOTHH ).

Jliist rpenoiaBaresiei Hu CTYIEHTOB,
OOyYaromuxcsi MO CHEIUATBHOCTIM TEXHHUYECKOTO
npodus.

I1.A. Ilanmioxun,

A.B. bsikos, A.B. Penunckasn

KOMFIHOTEPHAFI
FPA(DI/IKA
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10. T. Operos, M. H. Kynanos, B. H. Cupoposa
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biblio-oniine.ru

Oneros, 10. T

JproHomuka: yueOHuk v npaktukym s CIHO/ 1O.
I'. OneroB, M. H. Kyaanos, B. H. CugopoBa. — M.:
KOpaiiT, 2017. — 157 ¢. — (IIpo¢. oOpa3oBanme)

ISBN 978-5-534-02611-5

B yueOHHKe paccMaTpHUBarOTCS BOIIPOCHI
(PU3HOJIOTUYECKOTO M TICHXOJIOIMYECKOro 00ecreyeHus
SPrOHOMHUYECKUX CHUCTEM, IPOBOJUTCS HCCIEIOBAHUE
npobieM TKECTH Tpyda, a TakkKe HHKEHEPHO-
IICUXOJIOTUYECKUX MpoOIeM, B YACTHOCTH MpoOiemM
MOATOTOBKHA KAJAPOB K TPYIOBOM JEATEIBHOCTH B

3PrOHOMHUYECKOU CHUCTEME, TICUXOJIOTHYECKON
palnoHaIM3aK TPYIOBOTO MIpoLecca.
CooTBeTCTBYyET aKTyaJIbHBIM TpeOOBaHUSIM

denepadbHOTO  TOCYIAPCTBEHHOTO  00pa30BaTEIHbHOTO
CTaHIapTa CpeaHero mpodeccuoHaILHOTO 00pa30BaHus U
podeCCHOHATBHBIM TPEOOBAHUSIM.

Jlnst cTymeHTOB  0Opa30oBaTeNbHBIX  YUPEIKICHUN
CpeIHero po(heCCUOHATTLHOTO oOpa3oBaHus,
00yJaromuxcsi 10 CHCIHATBHOCTIM «OKOHOMHUKA» U
«MeHeKMEHT»

VIIK 331.101.1(075.32)
BBK30.171723



nocooue/ B.A. IloasikoB. — M.: Undpa-M, 2017. -
118 c. - (Bbicuu. oOpa3oBanue. bakagaBpuar)

ISBN 978-5-16-005711-8

B yueOHOM mocobum Ha 0ase  JIEKIUM,
npounTaHHbix aBTopoM B PI'Y HedTn u raza uwm.
N.M. I'yGkuHa, pacCMOTPEHbI OCHOBBI TEXHUYECKOU
JTUAarHoCTUKU. B HeM mpeacraBieHbl TpoOeMbl
dbopMupOBaHUST OCHOBHBIX MPUHIIUIIOB TEXHUYECKOMN
JIMArHOCTHKH, MpUBEJCHA HOMEHKJIaTypa
M3MEPSIEMBIX MapaMeTpoB, PacCMOTPEHO
HOPMHPOBAHHE KaK OLIEHKA TEXHUYECKOTO COCTOSIHUS
U JlaHa OIlIEHKa po0eMaM U3MEHEHUSI TEXHUUECKOTO

COCTOSTHUSL.
VYyebHOE nmocoOue Moae3HO HE TOJIbKO CTYIECHTaM,
00ydJaromumMcst o COOTBETCTBYIOIIUM

CIICHHUAJIBHOCTAM TEXHUYECKOU AUAarHOCTUKHU, HO H
CTYI[CHTEIM BCCX TCXHHUYCCKHUX CHeHHaHBHOCTGﬁ.
VIIK 621(075.8)
BBK 30.825173

B.A. Illoaaxoe

OCHOBBI

TEXHHYECKON
THUATHOCTHKH

VYEBHOE IIOCOEBMHNE
=

Cue ~-a
znanium.com



2015. - 248 c.
ISBN 978-5-4248-0108-2

B mocobmm  paccMOTpeHBI ~ OCHOBHBIE  ITOJIOKCHHS
denepanbHBIX HOPM H TPaBUJI B OOJACTH MPOMBIIUICHHON
oe3omacHocTn  «lIpaBmia  MPOMBINIIICHHOW — 0€30MAaCHOCTH
OTMACHBIX  TMPOU3BOACTBEHHBIX  OOBEKTOB, Ha  KOTOPBIX
HCIIOb3yeTCsa 000pylaoBaHUE, pabortaroiiee MoJ H30BLITOYHBIM
JABICHUEM», YTBEPKICHHBIX MpHuKazoM denepanbHOW CIyKObI
0 AKOJIOTUYECKOMY, TEXHOJOTUYECKOMY W aTOMHOMY HAaJ[30py OT
25 mapra 2014 rona Ne 116, B BHIe BOIIPOCOB U OTBETOB.

[Tocobue momokeT crienuaanucTaM B u3ydeHuu [lpaBui npwu
nmpuemMe Ha padoTy W TpH TMOATOTOBKE K MPOBEPKE 3HAHWN, a
TaKKe B MIOBCETHEBHOM MTPAKTUICCKOM padoTe.

JIJIsl CTIeMaIMCTOB MPEINPUATHI M OpTaHU3aIui Pa3IMYHbIX
orpacieii,  ¢opM  COOCTBEHHOCTH ¥  BEIOMCTBEHHOM
MPUHAICKHOCTH, OCYIIECTBIISIONINX AEATEIbHOCTh HAa OMACHBIX
MPOU3BOJICTBEHHBIX OOBEKTaX, Ha KOTOPBIX HCIOJIB3YETCS
o0opymoBaHue, pabOTAOIIEE MO N30BITOYHBIM JIaBJICHUEM.

VIIK [621.1+621.64].004.5(083.7)
BBK 30.82

@7 NbHbIE HOPMBI H IPABMAN
B OGMACTH NPOMbILINERHOIE
BE3DNACHOCTH

pasuna npoMbIwAERHOi

fe3onackocmu onacHbix
NPOU3BOGCMBEHKbIX 0GHEKMOB,
Ha KOMOpBIX UCNOAb3YEMEN
ofiopygoeanue, paGomaiouee
M0y U30LIMOYHBIM GaBneHuEM

B BOTIPOCAX
I OTBETAX




Cepusi  «YuuBepcutersl Poccum» TMO3BOJIUT BBICHIMM  YYEOHBIM
3aBeICHUSM Hallleil CTpaHbl MCMOJIB30BaTh B 00pa30BATEIILHOM IPOIECCe
y4eOHMKM W ydeOHble T1OCOoOMA MO Pa3NUYHBIM  JIUCHUILUIMHAM,
MOJTOTOBJICHHBIE TPENoJaBaTesiMU JIyUIIUX YHuUBepcuteTtoB Poccun u
BIIEPBBIC ONMYOJNMKOBAaHHBIE B W3/IaTENbCTBaX YHUBEPCUTETOB. Bce
MPEICTaBICHHBIE B 3TOM CEpUU YUEOHUKU MPOIUIM 3KCIEPTHYIO OLICHKY
y4eOHO-METOMYECKOTO  OTAeNla H3JaTeNbCTBA U IMYOJHKYIOTCS B
OpPUTMHAILHOW PEIaKIINU.

B mocoOun u3moxeHbl OCHOBBI AIIEKTPOCHAOKEHUS MPOMBIIUICHHBIX
npennpuiatuil. OTAENbHOE BHUMAHHE YIEJICHO JJIEKTPONPUEMHHUKAM
NPOMBIIIJICHHBIX TPENNPUATHI, WX XapaKTepUCTUKaM IO HaJeKHOCTH
ANIEKTPOCHAOXKEHUST M pexuMaMm pabotel. [IpuBeneHbl 3neKTpUYecKue
HArpy3Kd M WX TpaQuku, KOIPPHUIMEHTHI, XapaKTepu3yrouue rpapuku
HArpy3Kd, a TakKe METOAbl pacyera »JIEKTPUYECKHX Harpy3ok.
PaccmarpuBaeTcsi BHYTpHUIIEXOBO€, BHYTPU3ABOACKOE U  BHEIIHEE
anekTpocHadkeHne. OmnucaHbl OCOOCHHOCTH DICKTPUUECKHX —CeTel
BHYTPHU3aBOJICKOTO 3JIeKTpocHaOkeHust Hampsbkenuem Beime 1000 B,
CXEMBI U OCHOBHOE 000PY/IOBaHHE TIaBHBIX MOHU3UTEIBHBIX MOICTAHITHA.

[Ipenna3HadeHo [uis CTYACHTOB, OOy4alOIIMXCS IO HAINpPaBICHUIO
«DNEKTPOIHEPIeTUKA U IIEKTPOTEXHUKA.

YIK 621.31.031(075.8)

BBbK31.279.1a73
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A. A. Cuskos, A. C. Caiiraw, 1. 10. Fepacumos

| OCHOBHI
JJIEKTPOCHABXXEHNA

HAUMOHANIHb IR
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NONMTEXHMHECK Wi
YHUBEPCHTET
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biblio-online.ru
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TEXHOJIOTUA
MALLWHOCTPOEHWA

Mo s e A B. Torn
YYEBHUK u MPAKTUKYM

BPAHCKMIt rOCYAapPCTBEHHbIR
TeXHUYECKMA yHUBEPCHTET
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TexHo0rusE MANIMHOCTPOECHHSI: YYeOHHUK W NPAKTHKYM JIJIsi
CIIO/ nox o6mr. pea. A. B. Toras. — M.: FOpaiir, 2017. — 239 c.
— (IIpo¢. oOpa3zoBanue)

ISBN 978-5-534-00366-6

B yueOHHWKEe TIpeICTaBICHBI BCE OCHOBHBIC pa3ienbl Kypca,
oOecreunBarole  MOATOTOBKY  OOydYamImuXcs K  OCBOCHHIO
OTpacJIeBBIX TEXHOJIOTUI 00pa0aTHIBAIONITNX MTPOU3BOJICTB.

JlaHBI TOHATHUS W OIpPENEICHHUS TMPOU3BOJICTBEHHOTO TpoIecca U
XapaKTEepPUCTUKA MAITMHOCTPOUTEIHHOTO TMPOU3BOACTBA, MPUHIIHITHI
MPOCKTUPOBAHUSI TEXHOJOTHYECKUX TIPOIIECCOB COOpPKM H  HX
pPa3MEpHOTOYHOCTHOW aHanu3. M3moxkeHbl Teopus OasHpoBaHUS
3aroOTOBOK W TPUYUHBl BO3HUKHOBEHHS TOTPEIIHOCTEH Tpu
o0pa0oTKe  3aroToBOK.  BblieneHsl  OCHOBHBIE  HampaBICHHS
TEXHOJOTUYECKOTO O00eCIeYeHUs] KauecTBa IOBEPXHOCTHOTO CIIOS
JeTanell MalliH M CHOCOOBI YIYYIIEHUS HMX ODKCIUTyaTallHOHHBIX
cBoiicTB. OnHcaHbl BOMPOCHI POSKTUPOBAHMSI TIPOIECCOB 00pabOTKH
IV Pa3JIMIHBIX TUIIOB MPOM3BOJCTB, CIIOCOOBI MX HOPMHPOBAHHS U
OIICHKH Ce0ECTOMMOCTH W3TOTOBIEHHUS MPOAYKIHUU. PaccMoTpeHbl
KOHKPETHBIE TPUMEPHI pacueToB, CGHOPMYIUPOBAHBI 3aaud IS
CaMOCTOSITEJIbHOTO PEIIEHUSI M KOHTPOJIbHBIE BOIIPOCHI.

Jlis  CTymeHTOB  0Opa3oBaTeNbHBIX  YUPEKJACHUNH  CPEITHEro
po¢eCCHOHAIIBHOTO 00pa30BaHUs, O0YJAIONTUXCS 10 HAMPABICHUSM:
«ABTOMAaTH3aIUsl TEXHOJOTMYECKUX MPOIECCOB U IPOU3BOICTBY,
«KOHCTPYKTOPCKOTEXHOIOTHIECKOE obecrieueHme
MaITUHO CTPOUTEITHHBIX IPOU3BOICTBY, «DHEPreTUYecKoe
MalIMHOCTpoeHue», «TexHocdepHas Oe30macHOCTb», «YNpaBieHHE
Ka4eCTBOM.

VK 621(075.32)

BBK34.451723



M.M. Damues

CTPOUTEABCTBO
I'OPOACKMUX
OBBEKTOB

O3EAEHEHUA

®arues M.M.

CTpouTe/IbCTBO TOPOACKHUX OOBEKTOB O3€J1€HEHUSI:
yueOHuxk/ M.M. ®atues. — M.. ®@opym; Uuppa-M,
2017. - 208 c.: uB. ma. - (Bbicui. oOpa3oBaHme.
bakanaspuar)

ISBN 978-5-91134-682-9 (®opym)

ISBN 978-5-16-006137-5 (Unudpa-M)

PaccMoTpeHbl BONPOCHI  CTPOUTENBCTBA TOPOACKUX
00BEKTOB 0JIarOyCTPOMCTBA M O3EJICHCHUS, CBSI3aHHBIE C
MOJATOTOBUTENbHBIMU ~ paboTaMu  Ha  TEPPUTOPUH,
CTPOUTEIBCTBOM JIOPOT, IUIOIIAI0OK, COOPYKEHUH U HUX
COJIEP’)KaHUEM, TOCAJKOM JIepeBbEB M KYCTapHUKOB U
COACPXAHUEM HACAXKACHHM, YCTPOMCTBOM Ta30HOB
paznuyHbIMH criocoOaMu. M310%KeHbl TEXHOIOTUYECKUE
aCIEKTHI OpOILIECHHUS HaCaxJACHU, OCYILIEHUs
TEPPUTOPUIA  OOBEKTOB  TOPOJCKOTO  O3€JICHEHUS,
MOJrOTOBKM TOYBOTPYHTOB ISl CO3JaHUSI HACAKICHUU.
[IpuBonaTcs HOpMaTUBHBIE MaTepUajbl MO OpPraHU3aluu
MPOM3BOJACTBA  paboT Tpu  OJAroyCTpoHCTBE U
COJIEP’KaHUU OOBEKTOB FOPOJICKOTO O3€JICHEHUS

JUiss ~ CTyOeHTOB  arpapHbiX,  JIECOTEXHUYECKUX,
CTPOUTEIBHBIX BY30B, a TAK)KE yUAIIUXCS, 00yJarOIIUXCs
B CUCTeMe OakaiaBpuara.

VIK 71(075.8)

BbK 85.118a73



