MUHHUCTEPCTBO OBPA3BOBAHHMSA U HAYKH
POCCHUIICKOH ®EJEPAIINN
dOumaja KYBAHCKOro IT'OCYJAAPCTBEHHOI'O YHUBEPCUTETA
BTI. CJABAHCKE-HA-KYBAHU

Kadenpa Teopuu u meroanku npogeccuoHaAJIbHOr0 00pa3oBaHust
1 00IeTeXHUYeCKUX AUCHUILINH

H. E. PAJJTMEHKO

NCTOPUSA TEXHUKHU U TEXHOJIOFI/I‘IECISOI‘/'I KYJIbTYPhbI
MHMPOBBIX HUBUJIN3ALINU

MeToanyeckue yKa3aHusi 10 MPOBEJICHUI0 IPAKTHKYMAa
I CTY/IeHTOB 0akajaBpuarta 3 Kypca,
o0y4yaruuxcst N0 HAMPABJIEHUIO OATOTOBKHU
44.03.05 «Ilemarornyeckoe o0pazoBaHue»
¢ AByMsl npopuasaMu — JKOHOMHKA, TexHomorus,

3204HOM (POPMBI 00y4eHUS

CaaBsinck-Ha-KyOanu
®uanan KydaHcKoro rocy1apcTBeHHOr0 yHUBEPCHTETA

B I. Ci1aBsiHcke-Ha-Ky0anu
2016



V]IK 62
BBK 30.r
P-15

PexomMeH10BaHO K ne4aTH Y4eOHO-MEeTOAUYECKUM COBETOM
¢punnana PIrooOY BO «Kyo6I'Y»
B I. C1aBsincke-Ha-Ky0anu IIpoTokoa Ne 4 ot 04.03.2016 r.

Peuenzenmeor:
VYuurens Texnonorun MbOY COII Ne3
B. M. Jlaspaxos
Kanauaar ¢pusuko-MareMaTHYeCKUX HAyK, JOLECHT
H. II. Ilyweukun

Paguenko, H. E.

P-15 Hcropusi TEXHHMKM M TEXHOJOTHYECKOW KYJIBTYPbl MHPOBBIX
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BOIPOCKI, HEOOXOAUMBIE JJ1s1 (POPMUPOBAHUSI COOTBETCTBYIOIINX BJIAICHUM.
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BBEJAEHHUE

Jucunminaa «McTopusi TEXHUKA U TEXHOJOTHYECKON KYJIbTYpPbl MUPOBBIX
IMBUJIM3AIMI OTHOCUTCS K BAapUATUBHOM YacTU MNPOGECcCHOHANIBHOTO IUKJIIA
(1.B.05).

JIns ocBOeHMS  OUCHMIUIMHBL «VICTOpUST TEXHUKA W TEXHOJOTHYECKOMN
KyJbTYpbl MUPOBBIX IUBWIN3ALUI» CTYJCHTHl MCHOJIb3YIOT 3HAHHS U YMEHWUS,
chopMHpOBaHHEIE B TIporiecce M3ydeHus auciurumH «Mcropusy, «Dumocodusy,
«Marematuka» n «Ousukay.

OcBoenue AUCIUIIIUHBL «VICTOpHSI TEXHUKH W TE€XHOJOTUYECKON KYJIbTYphI
MUPOBBIX I[MBUJIM3AIUNA» HUCHOJB3YETCA Uil U3Y4EHUS MOJYJIe BapHaTUBHOU
4acTH Mpo(dheccCnoHaTbHOTO KA.

[Ipaktukym coctaBmeH B cootBerctBuH ¢ DPI'OC BO wu  yueOHOIA
MPOrpaMMO Kypca Uil TIeIarOrHYECKUX CIEIUaTbHOCTEN BY30B.

Lenps aucturuimHabl: GOPMUPOBAHUE KOMITETCHIIUM:

OK-2 cnnocoOHOCTh aHATM3UPOBATH OCHOBHBIE ATAIbl U 3aKOHOMEPHOCTHU
HUCTOPUYECKOTO Pa3BUTHS 1JIs1 (GOPMUPOBAHUSI TPAXKIAHCKOU TTO3UIINH;

[1K-4 crocoOHOCTh UCIOJIB30BAaTh BO3MOXKHOCTH 00pa30BaTENbHON Cpelibl
JUIS TOCTHKEHHS! JINYHOCTHBIX, METANpPEIMETHBIX U MPEAMETHBIX PE3YJIbTATOB
oOydueHuss u oOeclieyeHusi KayecTBa Y4eOHO-BOCIMTATEIHLHOTO Mpolecca
CpeACTBaMHU MPETMOIaBAEMbIX YUYECOHBIX PEIMETOB.

3amauy QUCIMIIIINHEL:

- popMUpOBaHUE 3HAHUWA U YMEHHUH, HEOOXOIUMBIX JJIsl TOHUMAHUSI OCHOB
pPa3BUTHUS TEXHUKM U  TEXHOJOTUYECKOW  KYJbTYphl, HCIIOJIb3YEMbIX B
npodecCUOHAILHON 00J1aCTH;

- oOecrieuyeHre yCJIOBUHM JJII aKTUBMU3AllUM TMO3HABATEIbHOU JEATEIbHOCTH
CTYJICHTOB;

- CTUMYJMPOBAaHUE CAMOCTOSITEIIbHONW pabOThl 1O OCBOEHHUIO COJIEPIKAHUS
JTUCIUTUIMHBL U (HOPMUPOBAHUIO HEOOXOIUMBIX KOMIIETEHITHHA.



Tema 1. Texnnka 1 TEXHOJIOTHHU B IPEBHOCTHU

Y4eOHbIe BOIPOCHI:
1. Opynus Tpyaa B IepBOOBITHOM OOIIECTBE.
2. Pa3nenenue Tpyaa MEXIy WieHAMHU MEPBOOBITHOTO OOIIECTBA.
3. TexHuueckas ACSITENFHOCTH EPBOOBITHOTO YETIOBEKA M €T0 JOCTUKEHHS.
4. TexHMYECKUE OTKPBITHSI IPEBHOCTH.
5. AHTHUYHasI MEXaHUKA.

KpaTkue TeopeTnueckue cBeaeHUs

[lepBbIM 3TaroM pa3BUTHUS TEXHUKH SIBJISETCS ATAN MPATEXHUKU. DTOT ATal
HAYMHAETCS C SMOXU KaMEHHOT'0 BEeKa, KOTJ|a TeXHUKa OblIa OpyAreM YOUICTBa U
0o0paboTku (Kombe, OyMepaHr, KaMEHHBIH TOIMOp, WIJA, IIWIO) M DIOXH
HEOJIUTUYECKOM PEBOJIIOIUHU, KOIJa TMOSBISETCA arpoTeXHUKA, TPaHCIOPT,
TUAPOTEXHUYECKUE COOPYKEHHSI U MPOCTEHIINE MEXaHUYECKUE MPUCITOCOOTIEHUS
(ppryar, KJiuH, BOPOT, OJIOK, KOJIECO).

Bropoii 3Tan HaunHAETCs ¢ IPOMBIIIIICHHON PEeBOIONNH KOHIIa 18 — Hadama
19 BB. co3maHueM MEpBOM MAPOBOM MalIMHBI M YHUBEPCAIBbHBIX MPSAMIBHBIX
CTaHKOB, YTO O3HAMEHOBAJIO 3aKaT PEMECIEHHOTO MPOU3BOJACTBA M MEPEXO] K
POMBIIUIEHHON SKOHOMUKE (MAIMHHOMY ITPOU3BOJACTBY ).

Tperuii stanm cBsi3aH C CO3AAHHMEM DJJIEKTPUYECKMX MaIllMH M CHOCOOOB
reHepaluy B KOHIE 19 B., KOTJa MOSBISECTCS ABUTATENIb BHYTPEHHETO CrOpaHMS.
OTO MO3BOJMJIO CO3[aTh HOBBIM KJIacC KOMIAKTHBIX MallldH, B TOM YHCIE
aBTOMOOMJICH, CyJIOB U T.]I..

YeTBepThlil 3Tal — CTAHOBJICHUE PATUOTEXHUKH U PAJAMOAIEKTPOHUKHU B 20
BEKE — CO3/JaHNE BBIYHMCIUTEIBHON TEXHUKH, BBIXOJl B KOCMOC.

[1aTsIid 3TAnm — aBTOMAaTU3aLMs TPOU3BOACTBA B cepeanne 20 Beka.

[llecToit »Tanm — BHeApeHUE OMO- M HaHOTexHoJiorui B Konie 20-21 BB.,
KOTOpbIE MOTYT MPUBECTH K OYEPEIHOM PEBONIOLUMU BO MHOTHUX 00JIacTAX
NEesATEIbHOCTH YEI0BEKa.

Komnerenuusi, popMupyemasi B npouecce npoBeAeHUs MPAKTHYECKOM
padoThI:

- CTIOCOOEH OPUEHTHPOBATHCS] B COBPEMEHHBIX TCHJICHIIUAX PA3BUTUS TEXHUKH U
texunosoruu (CK-1).

ITopsiok BbINOJTHEHUsI padOThI:
1. V3yuuTh coaepkaHue y4eOHbBIX BOIIPOCOB 110 TEME.
2. BwiOpaTh u BeIIHCaTh B pab0O4yI0 TETPaIh OCHOBHBIE TEXHHUECKHUE U
TEXHOJIOTUYECKUE TEPMUHBI U AaTh UX ONPEICICHUS.
3. PaccmotpeTs 1 00CyIUTh TEXHUYECKHUE OTKPBITUS B IPEBHOCTH.
4. TloaroToBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.
Conep:xanue oruyera:
1. Ha nepgoii crpanutue ykasbiBaercss ©.M.0. cTynenta, HOMep rpyniibl,
u3ydyaemas Tema



2. JlemaroTcs HEOOXOIUMbIE PACUETHI, MPUBOAATCS TaOIUIIbI, TpadUuKu
3. BwiBog, cienaHHbBIN HA OCHOBAHWH MOTYYEHHBIX PE3YIHTATOB

Ouenka padoThbI:
KonnyectBo 0ansioB 3a paboTy onpeensercst COriaacHO KpUTepusim,
npuBeaEHHBIM B OC.

3ajanne 11 CAMOCTOATEILHOM PadOThI:
[ToATOTOBUTHL COOOIICHHE O PA3ACIICHUH TPY/1a MEXIY YWICHAMH
MepBOOBITHOTO OOIIIECTBA.

KoHTpoJsibHBIE BONIPOCHI:

1. Kakue u3BecTHbI Opyausl Tpy/la NEPBOOBITHOTO YEIOBEKA, U B KAKOM
HaITPaBJICHUH IILJIO UX COBEPIICHCTBOBAHUE?

2. YeM OBLJIO BBI3BAHO M B YEM COCTOSIIO pa3/IeICHHE TPyAa MEXKAY WICHAMHU
nepBOOBITHOrO O0IIeCTBA?

3. KaxoBbl raBHbIE TEXHUUECKHE OTKPBITHSI TPEBHOCTH, M KAKOBO X BIIUSHUE
Ha MOCJIEAYIONIYIO TEXHOJIOTHYECKYIO IESITEIbHOCTh YeJIOBEKa?

4. Yrto npeacrasisiia coOOW aHTUYHAS MEXaHUKa?

Tema 2. Texnnka U TEXHOJIOTHM B CPeIHUE BEKA

Y4eOHbIe BONPOCHI:
1. Texnuueckue n300peTEHU MEPUOJIa CPETHEBEKOBDS.
2. N3oOpereHne MeXxaHMYECKUX MPUOOPOB I U3MEPEHUS BPEMEHHU.
3. Texuuueckue npoekTsl Jleonapno na Bunum.
4. BoeHHBbIE TEXHOJIOTHH CPETHEBEKOBBSI.

Kparkue Teopernueckue cBeieHUs

PonocnoBHasi COBpEMEHHBIX TEXHOJOTUUECKUX MAIlMH YXOJUT B TIyOb
BEKOB. K TeXHMKE HAIMX JHEW Y4eJIOBEYECTBO NPUILIO OT UMUTUPOBABIINX Yyeca
aBTOMAaTOB, YCTAaHABJIMBABIIMUXCS B AHTHUYHBIX XpamMax — JO CaMOJBUKYLIUXCA
UTPYIIEK 3aMeyaTeIbHOr0 MexaHuka-camoyuku MBana KymmnOuna; oT TOkapHO-
KOMMpOBaIbHOTO cTaHka AHapes HaptoBa, paGotasmiero B mactepckux Ilerpa I —
JI0 TKaukoro cranka JKakkapnaa, ynocroeHHoro HamoneoHnom 30510Toi Meaanu.

[IepBbIM  MEXaHMYECKMM  JIBUTATEJIEM,  HAWICAIIAM  MPAKTUYECKOE
nmpuMeHeHue, ObUla TapoBas MaimivHa. BHawane oHa mpegHa3Hadanach s
WCIOJIb30BaHUs B 3aBOJCKOM ITPOM3BOACTBE, HO IO3/IHEE IAPOBOW JIBUTATEIIb
CTajli yCTAHABJIMBATh Ha CAMOJBWXYIIMXCA MallMHAX — MapoBO3ax, Mapoxojaax,
aBTOMOOMJISIX U TPAKTOpPax.

[lepBas mapoBas mammHa Obuia moctpoeHa J[xeiiMmcom Yartom B 1784 T.
['maBHO#M €€ YacThi0 ObUT IUJIUHIP, 3aKPBITHIM ¢ 000MX KOHIIOB KpbllIKamu. B
KPBIIIKaX [UJIMHIPA UMEIIMNCh OTBEPCTHS, Yepe3 KOTOphIE nocTynai nap. BHauarne



€ro BIYCKalk C OJHOM CTOPOHBI, a Korja MOpHIeHb JOXOJWI [0
MPOTUBOIOJIOKHOTO KOHI[A IUIMHApPA — C IPYTOH.

Komnerenuus, popMupyemasi B npouecce npoBeeHusi NPaKTHYECKOM
padoThI:

- CIIOCOOEH OPHEHTHUPOBATHCS B COBPEMEHHBIX TEHACHIIUAX PAa3BUTHS TEXHUKHU U
texHooruu (CK-1).

IHopsiiok BbINOJIHEHHUSI PA0OTHI:
5. U3yuuts copepkaHue yueOHBIX BOIIPOCOB MO TEME.
6. BriOpath u BeIKcaTh B pabouyro TeTpaab TEXHUUYECKUE TPOEKTHI JIeoHap10
na Bunumn.
7. PaccMoTpeTh 1 00CYIUTh TEXHHYECKHUE OTKPBITUS ITEPUOJIa CPETHEBEKOBDS.
8. IloaroTtoBUTH OTBETHI HA KOHTPOJIBHBIE BOTIPOCHI.

CopnepikaHue oT4yerTa:
4. Ha nepsoii ctpanuiie yka3biBaercsa @.1.0O. crygeHTa, HoMep Ipymiibl,
u3ydaeMas Tema
5. [enatorcs He0oOXOAUMBIE PACUETHI, IPUBOIATCS TaOIUIIbL, TpapUKU
6. BrIBoa, caenaHHbI HA OCHOBAaHUH MOTYYCHHBIX PE3YJIbTATOB
Ouenka padoThbI:
KonnuecTBo 0anioB 3a paboTy OIpenessieTcsl COrJIaCHO KPUTEPUSIM,
npuBen€HHBIM B POC.

3ajanme 11 CAMOCTOATEILHOM PadOThI:
IToaroroBUTH COOOIIEHNE O TEXHUUYSCKUX H300PETCHUSAX TIEpHOIa
CPETHEBEKOBBSI.

KonTpoJsbHBIE BONIPOCHI:
1. B kakoM HampaBJI€HUH OCYIIECTBISUIUCH U300pETEHUS IEPHOa
CPEIHEBEKOBBS?
2. KakoBa posip MEXaHW3Ma MEXaHMUECKHUX YaCOB B Pa3BUTHH MEXaHUKU?
3. KaxoBbl T71aBHBIE OTKPBITUSI aHTHYHOW MEXaHUKH?

Tema 3. CTaHoBJIeHHE TEXHHKH B HOBOE BpeMsi

Y4eOHbIE BONIPOCHI:
1. TIpomeblnuieHHbIN iepeBopoT B AHrIuu B 18-19 Bekax.
2. Posib manydakTyp B pa3BUTUM TEXHUKU U TEXHOJIOTHHU.
3. Pousib noCTHXKEHMI HAYKW U TEXHUKHU B 0OpHhOE BETUKUX JIepHkKaB 3a epeae
MHPOBOT'O TOCIIOCTBA.

Komnerenuusi, popmupyemasi B nmpouecce npoBeAeHUs MPAKTHYECKOM
padoThI:



- C1Ioco0eH OPUEHTUPOBATHCS B COBPEMECHHBIX TCHICHIIMSAX PA3BUTHUS TEXHUKH U
texaosorun (CK-1).

Kparkue Teopernueckue cBeieHUs

KauyecTBeHHbIE W3MEHEHMSI TEXHUKHM CBSI3aHbl C TakKUMH JSTallaMu €€
IPOTPECCUBHOTO  PA3BUTHUS, KOTOPbIE JIO OTUX W3MEHEHUW BBINOJHSIIUCH
yenoBekoM. COBpEeMEHHass TEXHHKa BCIEN 3a (PYHKIUSIMHA HETIOCPEICTBEHHOTO
BO3JICUCTBUSI HA OOBEKT NIESITEIIbHOCTU M SHEPreTHUYECKOW (PYHKIIMM CTAHOBUTCS
CIIOCOOHOM BBIMOJHATH YIIpaBleHYeCKue QYyHKIIUH.

Pa3Butne QyHKUUNA TEXHUKHM — O3TO pa3BUTHE (DYHKIMI dYeloBeKa, HX
yCUJIEHUE, YCHOKHEHUEe. Eciu mpeacrtaBUTh, YTO TEXHUKA CMOXKET BBITOIHATH
(GyHKIHMH, KOTOPBIX HET Y YEJIOBEKa, TO 3TO OYJET y>KE HE TEXHHKA.

AHaIM3Upysi COBPEMEHHOE COCTOSIHUE B PA3BUTHUU TEXHUKH, MOMKHO
BBIJICJIUTH JIBa TJIABHBIX B3aUMOOOYCIIOBIICHHBIX acleKkTa €€ pa3Butus. IlepBbiii —
3TO ABTOMATHU3alMs CYLIIECTBYIOMIETO MPOU3BOACTBA. C MOHATHEM aBTOMAaTU3AllUN
MMPOM3BOJCTBA CBS3BIBAIOT CAMBIE pA3JUYHBIC SIBJICHUS OT aBTOMATUYECKOIO
CTaHKa JI0 aBTOMAaTU3UPOBAHHOTO MPOU3BOJICTBA.

ABTOMAaTHU3UPOBAaHHOE  IPOM3BOJCTBO  CYIIECTBYET  IIOKAa  CKOpee
TUTIOTETUYECKH, U KAKUM JIOJKHO OBITh aBTOMATHYECKOE IMPOU3BOJICTBO - HTO
BTOpasi U HauboJIee CI0KHASI CTOPOHA PA3BUTHS COBPEMEHHON TEXHUKH.

[Tox TtexHocdepoil creayeT IMOHUMATh HCTOPUYECKH OOYCIIOBIEHHYIO,
CO3HATEIBHO (HOPMUPYEMYIO, TIOJIEPKUBAEMYIO U COBEPIICHCTBYEMYIO CHUCTEMY
OTHOUIICHUN MEXIy YEJOBEKOM W TMPHUPOJION, YEIIOBEKOM M TEXHHUKOW (U ee
pE3YyIABTATOM), UEJIOBEKOM M YEJIOBEKOM Ha OCHOBE OIMPEAECIEHHOTO TEXHUYECKOTO
MUponoHUMaHus. OUEeBUAHO, YTO TEXHHKA — 3TO MPEXE BCEro CPEACTBA TPY/a.
CpenctBo Tpyna, Kak ykaszbiBal Mapkc, €cTh BEllb WM KOMIUIEKC BEUIEH,
KOTOpbIE YEJOBEK MOMEIIAEeT MEXAYy CO0OK M MPEeAMETOM TpyAa U KOTOphIE
CIIy’KaT €My B KaueCTBE MPOBOJHUKA €r0 BO3JACHCTBUN Ha ITOT Npeamer. YenoBek
MOJIb3YETCS MEXaHWYECKUMHU, (PU3HMUECKUMH, XUMUYECKUMHU CBONCTBAMH BEIIIEH,
JUUISL TOTO 4YTOOBI B COOTBETCTBUM CO CBOEH II€JIbIO 3aCTaBUTh MX JEHCTBOBATH B
Ka4eCTBE OPYIHs €0 BIACTH.

IHopsinok BbINOJIHEHHSI Pa0OTHI:
9. UByuuth copepkanue yueOHbIX BOITPOCOB IO TEME.
10.Br16path 1 ki1accuPpuIMpoBaTh B pabouel TeTpaau JOCTIKCHUS HAYKH U
TEXHUKU B 00ph0OE BETUKHX JIEp>KaB 3a Mepe/ie]l MUPOBOTO TOCIIOCTBRA.
11.PaccMOTpeTh 1 0OCYIUTH POITH TPOMBITINIEHHOTO TIEPEBOPOTA B AHTIINU B
18-19 Bekax.
12.T1oATOTOBUTH OTBETHI HA KOHTPOJIHHBIE BOITPOCHI.

Conep:xanue oruyera:
7. Ha nepBoii ctpanuiie ykassiBaetcss @.M.0. cryaeHTa, HoMep Tpymiibl,
u3ydyaemas Tema
8. [enatorcs HeoOXoanMbIe pacuy€Thl, MPUBOIAATCSA TaOIUIIbI, TpadUKU
9. BniBog, celaHHBI HA OCHOBAHUHU MOJTYYEHHBIX PE3YJIHTATOB
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Ouenka padoTbI:
KonnyectBo 0ansioB 3a paboTy onpezensercst COriaacHO KpUTepHUsiM,
npuBeaEHHBIM B OC.

3aganue U1 CAaMOCTOATEIbHOM PadoThI:
[ToaroToBUTH COOOIIEHUE O POIM MaHY(PaKTyp B Pa3BUTHH TEXHUKU U
TEXHOJIOTHH.

KoHTpoJsibHBIE BONIPOCHI:
1. KakoBbI NpeanockUIKH MTPOMBIIIIEHHOTO niepeBopoTa B Anrimu B 18-19
BeKax?
2. llepeuncnure TEXHOJIOTHYECKHE OCOOCHHOCTH MaHy(haKTypHOTO
MPOU3BO/ICTBA.
3. KakoBbI TEXHHUYECKHE W TEXHOJIOTHYCCKUE TOCTHKEHUS, OTIPEICITUBIIIHEC
CTAHOBJICHUE MUPOBBIX JepKaB?

Tema 4. HOleHeBI)Ie mapoBbi€ MaIIUHBI

Y4eOHbIE BONIPOCHI:
1. Pa3BuTHE TEPMOJMHAMUKH U TIOHATHUE [TAPOBOM MAIIIUHBI.
2. YCTpoMCTBO MOPIIHEBOW MAPOBOM MAIIIUHBI.
3. Co3gaHue ¥ COBEPIIICHCTBOBAHME MTAPOBBIX MAIIIHH.

Komnerenuus, popmupyemasi B mpouecce npoBeaeHusi NPaKTHYECKOMN
padoThI:

- CIOCOOEH OPUEHTUPOBATHCS B COBPEMEHHBIX TEHJCHIIMSIX PA3BUTUSI TEXHUKU U
texnosoruu (CK-1).

KpaTkue TeopeTnueckue cBegeHUs

[lepBbIM  MEXaHWYECKHM  JBUTATEIEM,  HAUICAIIMM  MPAKTUYECKOE
npuMeHeHue, Obula mapoBas MallvHa. BHawane oHa mnpegHa3Hayanach ISt
WCIIOJIb30BAaHUSI B 3aBOJICKOM ITPOM3BOJACTBE, HO IO3JHEE I1ApOBOM JIBUraTEsb
CTaJM yCTaHABJIMBATh HAa CAMOJBHXKYIIMXCS MalllMHAX - MMapoBO3axX, Mapoxojaax,
aBTOMOOMUJISIX M TPAKTOPaxX.
Brnnore no Bropou mnosioBuHbl XVIII Beka JIIOAM HWCHOJB30BAIM UISL HYX]
IPOU3BOJACTBA B OCHOBHOM BOJSHBIE JBHUTaTelnM. Tak Kak IIepenaBaTh
MEXaHUYECKOE JIBIJKEHHE OT BOASHOIO Kojeca Ha OOJbIlIMe pacCTOSHUS
HEBO3MOKHO, Bce (hadpHUKHU MPUXOJIUIIOCH CTPOUTH Ha Oeperax pek, YTo He BCerna
obU10 Y100HO. Kpome Toro, ais
s pexTrBHON PaOOTHI TAKOTO ABUTATEIS YacTO TPeOOBAJIMCH JIOPOTOCTOSIIUE
MOATOTOBUTEINIbHBIE PA0O0THI (YCTPONCTBO, MPY0B, CTPOUTENILCTBO MIIOTUH U TOMY
nono0Hoe). bblmu y BOASHBIX KOJEC W JAPYrue HENOCTAaTKU: OHU HMMEITU MAallylo



MOIIIHOCTh, paboTa WX 3aBHUCENla OT BPEMEHHM roja M C TPYyAOM I[0AaBaiach
pPETYJIUPOBKE.

[TocTeneHHO cTala OCTPO OLIYIIATHCS HYXKJA B MNPUHIUIIHKAIBHO HOBOM
JIBUTATEJIC: MOIIHOM, JEIIEBOM, ABTOHOMHOM U JIETKOyHpaBisieMoM. VIMeHHO
TaKuM JBUTATEJIEM Ha LEJ0€ CTOJIETHE CTaja [ YEJOBEKA IapoBas MAallIHWHA.
Wnest mapoBoro aBurarenst Oblla OTYACTH TOJCKa3aHa €ro u3o0peTaremnsim
KOHCTPYKIIMEH MOPIIHEBOrO0 BOJSHOIO HACOCA, KOTOPBIA ObUT M3BECTEH €IlIe BO
BpeMeHa aHTUYHOCTU. [IpuHimn ero paboThl ObUT OYEHb MPOCT: MPHU MOAbEME
MOPILHS BBEPX BOJA 3acCachiBajach B LIVIMHAP YEPE3 KiamnaH B €ro aHe. bokoBoi
KJIallaH, COCQUHSBIIMNA IWIMHAP C BOJOMOIBEMHOU TpyOO#l, B 3TO Bpemsi ObLI
3aKpBIT, TaK KaK BOjia U3 TPYObl TAKKE CTPEMUIIACh BOWTH BHYTpPb IIMJIUH]IpA U TEM
caMbIM 3aKphIBaja 3TOT KianaH. [Ipu omyckaHuu MOPIIHS OH HAYWHAJ JABUTh Ha
BOAY B IWIMHJpE, Ojarojaps yeMy 3aKpbIBajCs HIDKHUM KIIallaH U OTKPBIBAJICS
O00kxoBOM. B 3TO Bpemsi BoJia U3 MIJIMHJpA MOAaBajiaCh BBEPX MO BOJONOAbEMHOM
TpyOe. B mopmmHeBoM Hacoce paboTa, MmojayyaeMas HM3BHE, pacxoAoBajlach Ha
MPOABHXKEHUE JKUAKOCTH Yepe3 HIJIMHAP HACOCA.

JIumms Ha pyOexke 17 - 18 BeKOB yaanoch HaWTU CHOCOO MPOU3BOIUTH
MoJIe3HYI0 paboTy ¢ moMolIsto napa. [lap npuBoaui B AeiicTBHE HACOC, KaUaBIIUH
BOJy B pe3epByap. BreITekas W3 pes3epByapa M majas Ha BOJSHOE KOJECO, BOAA
3acTaBisjla €ro Bpamarbes. BoasHOe KoJjieco, B CBOKO O4Y€pelb, NMPUBOIWIO B
JIBUKCHHE 3aBOJCKUE
MEXAaHU3MbIl U MAILIUHBI.

IMopsaok BeINoJTHEHUS] padOThI:
13.3yunTh conepkaHue y4eOHBIX BOIIPOCOB IO TEME.
14.Bo16path 1 n300pa3uth B paboueit TeTpaid yCTPOHCTBO MOPITHEBOM
MapOBOW MaIlIWHBbI.
15.PaccMOTpeTh B 0OCYIUTH ATAIbl CO3/IAHUS U COBEPIIICHCTBOBAHUS MTAPOBBIX
MaIyH.
16.1ToATOTOBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI.

Conep:xanue oruyera:
10.Ha nmepBoii ctpanmniie ykaszbiBaetcss ©.M.0. cryneHnTta, HOMep rpyIisl,
u3zydyaemas Tema
11.JlenaroTcst HEOOXOIUMBIE PACUETHI, MPUBOASTCS TAOJIHUIIBI, TpadUKH
12.BbIBOJ, clieaHHBIN HA OCHOBAaHHMHU IMOJIyYE€HHBIX PE3YyJIbTaTOB

Ouenka padoThbI:
KonnuecTBo 0anioB 3a paboTy OInpenessieTcst COrjlaCHO KPUTEPUSIM,
npuBen€HHBIM B POC.

3amaHue QI CaMOCTOATENbHON Pa0dOThI:
[ToAroTOBUTH COOOIIEHNE O PA3BUTUH TEPMOJIUHAMUKHU.

KoHTpoJsbHBIE BONIPOCHI:
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1. Yrto Ha3bIBaeTCs TEMIOBOW MAILIMHOMN?

2. Yto Ha3bIBAETCS MAPOBOM MAITUHON?

3. Pacckaxute 00 yCTpOHCTBE MOPIIHEBOM MAPOBOW MAITHHbI?

4. B xakoM HanpaBJIEHWU IO COBEPIICHCTBOBAHKE IMAPOBOM MAIlIWHbI?

Tema 5. IlapoBblie TYpOMHBI

Y4eOHbIE BONIPOCHI:
1. TlpeanochbuIKH CO3aHuUs TAPOBOM TYpOUHBI.
2. OcoOGEeHHOCTH YCTPOUCTBA MAPOBOM TYpOUHBI.
3. HampaBiieHust COBepIIICHCTBOBAHUS MTAPOBBIX TypOHH.

Komnerennusi, popMupyemMasi B mpoiecce nNpoBeIeHNsT MPaKTHYECKOH
padoThI:

- CITOCOOCH OPHEHTHUPOBATHCS B COBPEMECHHBIX TEHACHIIUAX Pa3BUTHS TCXHUKHU U
texHosorun (CK-1).

KpaTkue TeopeTnueckue cBegeHUs

[lapoBass TypOuHa mpencraBisier coboil  OapabaH nuOO  cepuro
BpalalOMXCsl JUCKOB, 3aKPEIUIEHHBIX HA €IMHOW OCH, UX Ha3bIBAlOT POTOPOM
TypOUHBI, U CEPUIO YEPEIYIOINXCS C HUIMH HETIOABHKHBIX JUCKOB, 3aKPEINIEHHBIX
Ha OCHOBAHMM, HAa3bIBAEMBIX CTAaTOpOM. JIMCKM poOTOpa HMEIT JIONAaTKW Ha
BHEILIHEN CTOPOHE, NIap MOJAETCS HA 3TH JIONATKU U KPYTHUT ITHUCKU. J{UCKM cTaTopa
UMEIOT aHAJIOTWYHbIE (B AKTHUBHBIX, JIMOO TMOJOOHBIE B PEAKTHUBHBIX) JIOMATKH,
YCTAaHOBJICHHBIE I10J] IPOTHUBOIIOJOKHBIM  YIJIOM, KOTOpbIE CIy)KaT s
NepeHanpaBIeHNs MOTOKA Mapa Ha CJIEeAYIOLIUE 3a HUMHU JTUCKU poTopa. Kaxprit
JUCK pOTOpa M COOTBETCTBYIOIIMUA €My JHMCK CTaropa Ha3bIBAIOTCS CTYNEHBIO
TypOuHbl. KonnuecTBo u pa3Mep CTyneHeu kaxaoi TypOUHbI TOAOUPAIOTCA TAKUM
o0pa3oM, 4YTOObI MAaKCHMMaJbHO HCIIOJIb30BaTh MOJE3HYI0 JHEPrui0 mapa Tou
CKOpPOCTH W JaBJIEHUs, KOTOpPbIA B He€ mopaercs. Brpixomsmuil u3 TypOUHBI
OTpa0OTaHHBIA Tap MOCTYMAeT B KOHJEHcAaTop. TypOWHBI BpalIalOTCS C OYEHb
BBICOKOM CKOpPOCTBIO, M TO3TOMY HIpU T[epeJaye BpalleHUuss Ha JIpyroe
000py1I0BaHUE OOBIYHO HUCIOJIB3YIOTCS CHIEIUAIbHBIE TOHMKAIOIINE TPAHCMUCCHHU.
Kpome TOro, TypOMHBI HE MOTYT HM3MEHSTHh HANpPaBJIEHHE CBOETO BpALICHUS, U
4acTo TpeOyrOT AOIMOJIHUTENbHBIX MEXaHHU3MOB peBepca (MHOTJa UCHOJIb3YIOTCS
JIOTIOJTHUTEIbHBIE CTYTIEHH OOPATHOTO BPAILLEHUS).

TypOuHbI peBpalatoT YHEPTHIO MTapa HEMOCPEICTBEHHO BO BpAIlCHUE U HE
TpeOyIOT  JOMOJIHUTENbHBIX  MEXaHHW3MOB  MpeoOpa3oBaHUS  BO3BpPATHO-
MOCTYIATEIbHOTO JBUXKEHUSI BO BpaiieHue. Kpome Toro, TypOMHBI KOMITaKTHeEe
BO3BPATHO-TIOCTYNATEIBHBIX MAIIMH U UMEIOT MOCTOSSHHOE YCUJIME HA BBIXOJIHOM
Bany. [lockonbky TypOMHBI MMEIOT 0oJjiee MPOCTYI0 KOHCTPYKLHIO, OHHU, Kak
paBuiIo, TPEOYIOT MEHBILIET0 00CITYKHUBaHUS.

OcHOBHOI cdepolt TpUMEHEHUs MapOBbIX TYpOWUH SBIIETCA BbIpaOOTKA
NeKTpodHeprun  (okojio 86 % MHPOBOrO TMPOU3BOJCTBA DJIEKTPOIHEPTUHU
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MIPOU3BOJMTCS MAPOBBIMH TypOMHAMH), KPOME TOTO, OHU YaCTO HCIOJIB3YIOTCS B
KaueCTBE CYJOBBIX JIBUTATEJCH (B TOM YHCIIC HA aTOMHBIX KOPAOJISX U TIOIBOTHBIX
JOAKAX).

IHopsoK BbINOJIHEHHUS Pa0OTHI:
17.13yunTh coaep:kanue y4eOHbBIX BOIIPOCOB IO TEME.
18.BbiOpaTh 1 BIIHCATh B pab0OUyI0 TETPab OCOOCHHOCTH YCTPOICTBA
apoBOil TypOUHBI.
19.PaccmotpeTs 1 00CyIUTh IPEANIOCHUIKH CO3/IaHUs TApOBOM TypOUHBI.
20.IToAroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

Conep:xanue oTuyera:
13.Ha nepBoii crpanutie ykaszoiBaercst ©.1.0. cTtynenTa, Homep rpyImiisl,
u3ydaemas TeMa
14.JlenaroTcst HEOOXOIUMBIE PACUETHI, MPUBOAATCS TAOJIULIBI, TPpadUKH
15.BbIBOA, clieTaHHBIM HA OCHOBAaHUU MOJIYYEHHBIX PE3YyJIbTaTOB

Ouenka padoThbI:
KonuuectBo 0aniioB 3a paboTy onpeesieTcs CoriacCHO KPUTEPHSIM,
npuBen€HHBIM B POC.

3amaHue 11 CaMOCTOATEIbHOM PadOThI:
[ToAroTOBUTH COOOIIEHHE O HATIPABJICHUSIX COBEPIIICHCTBOBAHUS TAPOBBIX
TypOUH.

KoHTpoJibHBIE BONIPOCHI:
1. PacckaxuTe 0 Ha3HAYEHUU U YCTPOICTBE MAPOBOU TYPOUHBI.
2. KakxoBbI 0COOCHHOCTH YCTPOWCTBA IMAPOBBIX TypOUH?
3. B xakom HampaBieHUH UAET COBEPIIICHCTBOBAHUE MTAPOBBIX TYpOUH?

Tema 6. /IBurare/in BHyTPEHHEro CropaHusi

Y4eOHbIE BONPOCHI:
1. TlpeamochuIKU CO3AaHMS ABUTATENSI BHYTPEHHETO CTOpPaHUSI.
2. YcTpoicTBO OEH3MHOBOTO JIBUTATENS] BHYTPEHHETO CTOPAHUS.
3. YCTpoMCTBO MU3EIBHOTO ABUTATENSI BHYTPEHHETO CTOPaHUSL.

Komnerenuusi, popmupyemasi B npouecce npoBeAeHUs MPAKTHYECKON
padoThI:
- CIOCOOEH OPUEHTHUPOBATHCS B COBPEMEHHBIX TCHICHIIUSIX PA3BUTHS TEXHUKU U

texnosoruu (CK-1).

Kpatkue TeopeTrudeckue cBeeHUsI
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MamuHsbl, NpoU3BOJALIME MEXaHUYECKYyI0 paboTy B pe3yibTaTe oOMeHa
TEIUIOTOM C OKPY’KaloIIMMH TeJIaMH, Ha3bIBAKOTCS TEIUIOBBIMHU JIBUrareiasiMu. B
OOJBIIMHCTBE TAaKMX MAIMH HAarpeBaHUE IOJIY4YaeTcs MPU CrOPAaHWU TOIUIMBA,
Oslarojiapsi YeMy HarpeBarellb MOJY4YaeT JOCTaTOYHO BBICOKYIO Temmeparypy. B
ITUX CIy4asx padoTa COBEPUIAETCS 3a CUET HUCIIOIb30BAHUS BHYTPEHHEN 3HEPrUU
CMECH TOIUIMBA C KHCIOPOAOM Bo3ayxa. Kpome Toro, cymecTByrOT MallWHBI, B
KOTOpPBIX HarpeBaHue npousBoauTcs COJIHIIEM, a TakKKe IPOEKThl MAIlUH,
UCIIOJIB3YIOIIMX PA3HOCTU TeMIEpaTyp MOpCKoW Boabl. OJHAKO MOKa HU TE, HU
JIpyrue HE HMMEIOT 3aMETHOTO MPaKTUYeCKOro 3HaueHus. B Hacrosimiee Bpems
OKCIUTYaTHUPYIOTCS  TaKKe TEIUIOBbIE MAIlIMHBI, HMCHOJB3YIOIIUE  TEIIOTY,
BBIICJISIIONIYIOCS B PEaKTOpe, TJIe MPOUCXOJUT pacllielIeHue U MpeoOpa3zoBaHue
aTOMHBIX sIZIEP.

CaMblil paclpOCTPAHEHHBI THUII COBPEMEHHOI'O TEIUIOBOIO JBUTATENS —
JBUTaTElb BHYTPEHHEr0 Cropanus. JlBurarenu BHYTPEHHErO  CropaHus
YCTaHABJIMBAIOTCS HA aBTOMOOWJISIX, CaMOJIETax, TaHKaX, TPAKTOpPax, MOTOPHBIX
JoJIKax U T. A. /[BUraTenn BHYTPEHHErO CrOPAaHHsI MOTYT paboTaTh HA JKUJIKOM
ToruMBe (OCH3MH, KEPOCHH U T. I1.) MJIM Ha TOPIOYEM Ta3e, COXPAHSIEMOM B CKATOM
BHUJIC B CTaJbHBIX Oa/sIOHaX WJIM JOOBIBAEMOM CYXOW MEpEeroHKOW W3 JepeBa
(razoreHepaTOpHBIE IBUTATEIN).

YCTpOMCTBO JABUTATENEH, YCTAHABIMBAEMBIX HA TPaKTOpax, TaHKax H
camoJjieTax, B OOIIMX YepTaxX CXOAHO C YCTPOHCTBOM aBTOMOOMIIBHOTO ABUTATENS.

OCHOBHOM YacThIO JIBUraTeNsl BHYTPEHHErO CrOpaHusl SIBJSETCS OJUH WIN
HECKOJIBKO I[WJIMHIPOB, BHYTPH KOTOPBIX NPOU3BOAUTCS CHKUTAaHUE TOIUIMBA.
OTcroz1a 1 Ha3BaHUE IBUTATEIIS.

VYcnoBus, Npu KOTOPBIX OCYIIECTBIIsIETCS paboTa B IBUraTeNle BHYTPEHHETO
CTOpaHUs, CXOJHBI C YCIOBUSMH, MPU KOTOPBIX NMPOU3BOJAUTCS paboTa B MapOBOM
JnBUTraTene. 3IeCh TOXKE HMEETCs HaJIMYue Pa3HOCTH TEeMIEepaTryp: € OIHOU
CTOPOHBI, UICTOYHHUK TEIUIOTHl (XUMHUYECKas PEAKIUsl TOPEHUSI) CO3AAET BBICOKYIO
TeMrepaTrypy pabodero BeIIEeCTBa; C JPYrod CTOPOHBI, UMEETCS TPOMAJIHBIN
pe3epByap, B KOTOPOM PAacCEMBAETCS MOJIydaroIIascsl TerioTa, — aTMocdepa; oHa
UTPAET POJIb XOJOIUIbHUKA.

PacueTsl ¥ ONBITHI MOKAa3bIBAIOT, YTO JJsl MOBBIMICHHUS K.II.J. JBUTaTems
BHYTPEHHETO CrOpaHusi HaJa0 yHOTPeOdsATh OOJBIIYIO CTENEHb CXKaTHs
(OTHOIIEHHE MEXIYy HaWOOJBIIMM W HAMMEHBIINM OO0bemMamu MuiIuHapa). [lpu
OOJBIIOM CXKAaTUW TOpIoYash CMECh CHJIbHEE HarpeBaercss W Ioiydaercs Ooliee
BBICOKAas TemImeparypa BO BpeMs TropeHus cmecd. OpHako B JABUTaTeNsIX
aBTOMOOWJILHOTO THIA HENb3sl ymoTpeOssaTh cxkatue Ooiee 4-5-xpartHoro. [lpu
Oonblllell CTEMEHM CXKaTUsl TOproYas CMECh HarpeBaeTCs HacCTOJBKO, YTO
BOCIUIAMEHSIETCS PaHbIlIe, YEM HY’KHO, U IETOHUPYET.

DTO 3aTpyJHEHUE 000MICHO B JBUTaTelie, CKOHCTPYUPOBAHHOM B KOHIIE 19
Beka P. /luzenem (aBuratens Juzens wiu npocto Au3elb). B nu3ene nmoasepraercs
C)KaTHI0 HE Troproyas CMech, a 4YUCThIM Bo3ayx. Cxkarue npumensercs 11-12-
KpaTHOE, MPUYEM Ioy4yaeTcst HarpeBanue Bozayxa 10 500-600 °C. Korapa cxarune
3aKaHYMBAETCS, B IIWJIMHJIP BIPBICKUBAETCS KUAKOE TOIMBO. Jlenaercs 3To mpu
MOMOIIM 0c000i (GOpCyHKH, paboTarolel OT CKATOro BO3/yXa, HarHETaeMOTO
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KOMIIPECCOPOM. 3aKUTaHue pa3OpbI3TaHHON U MCHApUBIICHCS HEPTH TPOUCXOIUT
BCJIEJICTBUE BBICOKOU TeMMepaTyphl, MOTYyUYUBIIECHCS B LUIUHAPE MPU CKATUU, U
HEe TpeOyeT HUKAKWX BCIIOMOTATENBHBIX IODKUTAIOINIMX YCTpoHCcTB. Bo Bpems
ropeHus He(TH, MPOJOHKAIOIIETOCS 3HAYUTEIHLHO JOJBINE, YeM TOPEHHE CMeCH
OCH3MH — BO3AYyX B aBTOMOOWJIBLHOM JBUTAaTEle, MOPIICHb JBMXKETCS BHHU3 U
MPOU3BOMT PadOTy. 3aTeM MPOU3BOAUTCS BHIOpACKIBAHNE OTPAOOTAHHBIX TAa30B.
Jn3ens okazancs Oojiee AKOHOMHYHBIM JIBUTATEIECM, YeM OCH3HMHOBBIM
(x.m.71. okoJio 38 %), U MOKET UMETh 3HAUUTEIHHO OOJBIIYIO MOIIHOCTh. J(n3enu
CTaBsT Ha cyJaax (TerIoXojax), TeIIOBO3aX, TPAKTOpax, IPY30BbIX aBTOMOOUJIAX,
HEOOJBIINX DJICKTPOCTAHIUAX. BOJBIIUM MPEUMYIIECTBOM JU3ENS SBISETCSA TO,
4TO OH pabOTaeT Ha JEHIEBBIX «TSDKEJBIX» COpTaxX TOIUIMBA, a HE Ha JIOPOTOM
ounilieHHOM OeH3uHe. KpoMe Toro, amu3enu He HYXXJIAITCSd B 0COOOW CHCTEME
sakuranusa. OgHako B TeX Ciydasx, Korjga TpeOyeTcsi MUHHMAaJIbHBIH Bec
JIBUTATEJIS MPU JAHHOW MOIITHOCTH, JU3€JIM OKA3bIBAIOTCS MEHEE BHITOIHBIMHU.

IHopsinok BbINOJIHEHHSI PA0OTHI:
21.3yunthb copeprkaHne yueOHBIX BOIIPOCOB IO TEME.
22 .Bri0path 1 n300pa3uTh B paboueil TeTpaan yCTpoOMCcTBO OEH3MHOBOTO
JIBUTATENs] BHYTPEHHETO CTOPAHMUSL.
23.Br10paths 1 n300pa3uTh B paboyeii TeTpaan yCTPOMCTBO AU3EIBHOTO
JIBUTATENs] BHYTPEHHETO CTOPAHMSL.
24.11oAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

Conep:xanue oTyera:
16.Ha nepBoii crpanutie ykaszpiBaercst ©.1.0. cTtynenTa, Homep rpyIiisl,
u3ydaeMas Tema
17.lenaroTcst HEOOXOIUMBbIE PACUETHI, MPUBOAATCS TaONULIBI, TPpadUKU
18.BbIBOJI, clieaHHBIN HA OCHOBAHUHU TOTyYEHHBIX PE3yIbTaTOB

Ouenka padoThbI:
KonuuectBo 0aniioB 3a paboTy onpeesieTcs COriacCHO KPUTEPHSIM,
npuBen€HHBIM B POC.

3ajanne 1 CAMOCTOATEILHOM PadoOThI:
IToaroroBUTH COOOIIEHHUE O MPEATOCHIIKAX CO3AaHMUS IBUTATEIIS
BHYTPEHHETO CrOpPaHUs.

KoHTpoJibHBIE BONIPOCHI:
1. KakoBa uCTOpHs CO30aHUs JBUTATENS] BHYTPEHHEIO CropaHus?
2. KakoBbl KOHCTPYKTHUBHBIE OCOOCHHOCTH OEH3WHOBOTO JABUTATENS
BHYTPEHHETO CrOpaHus?
3. KakoBbl KOHCTPYKTHUBHBIE OCOOCHHOCTH JAU3EIBHOTO JIBUTATENS
BHYTPEHHETO CrOpaHus?
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Tema /. DnekTpuYecKre IBUTATEH

Y4eOHbIe BOIPOCHI:
1. TlpuHuumnsl npeoOpa30BaHUs FICKTPUUECKON SHEPTUU B MEXaHUUIECKYIO.
2. DIEKTpUYECKHE JBUTATETN MOCTOSTHHOTO TOKA.
3. ACHHXpOHHBIE JIEKTPUUECKHE JBUTATEIN IIEPEMEHHOTO TOKA.
4. CUHXpOHHBIE 3JIEKTPUYECKUE JBUTATENH IEPEMEHHOTO TOKA.

Komnerenuusi, popMmupyemasi B npouecce npoBeaeHUs MPAKTHYeCKOM
padoThI:

- CIIOCOOEH OPUEHTUPOBATHCS B COBPEMEHHBIX TEHJICHIIUAX PA3BUTUS TEXHUKH U
texnosoruu (CK-1).

KpaTkue Teopernueckue cBeaeHUs

ONEeKTpUYECKHEe  MAaIUWHBl  SBJISIIOTCA ~ OCHOBHBIMH  3JI€MEHTaMU
ANEKTPUUECKUX YCTaHOBOK. OHHM HCHONB3YIOTCS KaK HCTOYHUKHU (T€HEepaTopbl)
AIEKTPUYECKON SHEPruu, KaK JIBUTATENM, YTOOBI MPUBOAUTH B JBUIKEHHUE CaMble
pa3HooOpa3Hble pabounMe MeXaHU3Mbl Ha 3aBojax u (abpukax, B CEIbCKOM
X0351CTBE, HA CTPOUTEIBHBIX paboTax H T. 1.

DNEeKTpUYECKHEe MAallWHbl, MpeAHa3HAaYeHHble [JI1 MNpeoOpa3oBaHUs
MEXaHMYECKON DHHEPrMM B DJIEKTPUYECKYIO, HAa3bIBAIOTCS T'€HEPATOPAMM;
ANEKTPUUECKUE MAIMHBI, TpeAHa3HAYEHHBbIE JUIsi OOpaTHOTO MpeoOpa3oBaHUs
ANEKTPUYECKON SHEPTUH B MEXAaHUYECKYIO, HA3bIBAKOTCS IBUTATEIISIMHU.

DnexkTpudecKre MaIluHbl TPUMEHSIOTCS TakKe I MpeoOpa3oBaHusl poja
TOKa (Hampumep, NMEPEeMEHHOTO0 TOKAa B IOCTOSHHBIN), YacTOTHI M 4ucia (a3
MEPEMEHHOT0 TOKA, MOCTOSIHHOIO TOKAa OJHOTO HANPSIKEHUS B MOCTOSIHHBINA TOK
Jpyroro HampsbkeHusl. Takue MalllMHbl Ha3bIBAIOTCS  AJIEKTPOMAITUHHBIMU
npeoOpa3oBaTEISIMU.

DNeKTpuyecKas MalllhHa MMEET JIB€ OCHOBHbIE YaCTU — BpallaloLlyrocs,
Ha3bIBAEMYIO POTOPOM, U HETIOJBUKHYIO, HA3bIBAEMYIO CTATOPOM.

K  osnekTpuueckum  MamuMHaM  OTHOCSAT  Takke  TpaHcpopmatop.
Tpanchopmarop npeacTaBisier co00il CTaTUUECKUHN AIEKTPOMArHUTHBIN armapar,
KOTOPBIN CIY>KHUT ISl TpeoOpa30BaHUsl IEPEMEHHOTO TOKA OJHOTO HANPsHKEHUS B
IIEPEMEHHBIN TOK APYroro HaIpsKeHUs TOW K€ 4aCTOTHI.

PaznuyaroT MalnHbl IEPEMEHHOTO U MOCTOSIHHOTO TOKA B 3aBUCUMOCTH OT
TOT0, KAKOM TOK OHU F€HEPUPYIOT WM MOTPEOIIAIOT.

MaiivHbpl  TEpPEMEHHOTO0  TOKa  pPa3feisioTCsi Ha  CHHXPOHHBIE H
aCMHXpOHHBIE. B Tex W [apyrux wmammHax Tpu UX padboTe BO3HUKAET
BpAIllAlOIIEeCss MArHUTHOE IMojie. POTOp CHHXPOHHON MAalIMHBI BpallaeTcs Cco
CKOpPOCTBIO, PABHOM CKOPOCTH BpaIllCHUSI MATHUTHOTO ToJisl. CKOPOCTh BpallleHUS
pOTOpa aCUHXPOHHOM MAILIMHBI OTIUYAETCSI OT CKOPOCTH BpALIEHUS TOJIA.

MaivHpl IepeMeHHOro TOKa ObIBalOT OJHO(a3Hble U MHOTO(Da3HbIe (Jalie
BCcero Tpex(as3Hbie); MEpPBbIE T€HEPUPYIOT WU MOTPEOISI0T OJHO(A3HBIN TOK,
BTOpPbIE€ — MHOTO(a3HbII TOK.
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MamuHbl MOCTOSHHOIO TOKa, KaK IpaBWIO, CHA0XKalTCAd KOJJIEKTOPOM,
KOTOPBIN 3[1€Ch CIYKUT JUIsl TIOJyYEHHs] Ha IIETKaX MAIIWHBI 3.1.C., IOCTOSHHO
JICVCTBYIOIIEH B OJHOM HAIpaBJICHUH. B TO k€ BpeMsl KOJUICKTOP CIYKHUT I
NEPEKIIIOUEHHUSI TOKOB B YaCTAX OOMOTKH pOTOpa (SKOps) TaKUM 0Opa3oM, YTOOBI
pPE3YNbTUPYIOLIAsl 3JEKTPOMArHUTHBIX CHJI, MOJYYAIOIIMXCA OT B3aWMOJIECHCTBUSA
MarHUTHOTO TIOJIA SJEKTPOMAarHUTOB CTaTopa U TOKOB B OOMOTKE pOTOpa,
JIEHCTBOBAJIAa HA POTOP BCE BPEMS B OJHOM HaIIPaBJICHUU.

B acHMHXpOHHBIX KOJUIEKTOPHBIX MAallMHAX I[EPEMEHHOIO TOKa pPOTOp
BBIIIOJIHAETCS TaK e, KAK pOTOP MAIIMHBI IIOCTOSIHHOTO ToKa. OHU, B OTIMYHUE OT
OECKOJUIEKTOPHBIX ACHUHXPOHHBIX MAalllH, IO3BOJSIOT IJIaBHO U 3KOHOMHYHO
peryiImpoBaTh UX CKOpPOCTh BpaimieHusa. OqHako o01acTh UX NPUMEHEHUS BECbMa
OTrpaHUYEHA BCJICJCTBUE HMX BBICOKOW CTOMMOCTH, CIIO)KHOCTH yXOJa 3a HUMH U
OTHOCHUTEJILHO MaJIOW HaJIe)KHOCTH B paboTe.

IHopsinok BbINOJIHEHHSI PA0OTHI:
25.U3yunThb copeprkaHne yueOHBIX BOIIPOCOB IO TEME.
26.Br10path 1 BIIMCATh B pabOuyI0 TeTpaJb OCHOBHBIC TEXHUUECKHE
XapaKTEPUCTUKHU DJIEKTPUUECKUX JABUTATEIEH.
27.PaccMOTpeTh B 00CYIUTH CXOJICTBO U PA3IMUYUE dJIEKTPHUUECKHUX JABUTATEICH
Pa3HOro THUIIA.
28.11oAr0TOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

Conep:xanue oryera:
19.Ha nepBoii crpanutie ykaszpiBaercst ©.1.0. cTtynenTa, Homep rpyIiisl,
u3yJyaemasi Tema
20.lenatorcs HEOOXOAMMBIEC PACUETHI, TPUBOJATCS TAOIUIIBI, TPAPUKU
21.BwIBOJI, CICTaHHBIN HA OCHOBAHHH TTOTYYEHHBIX PE3YIBTATOB

Ouenka padoThbI:
KonuuectBo 0aniioB 3a paboTy onpeesieTcs COrIacHO KPUTEPHSIM,
npuBen€HHBIM B POC.

3axaHue I CaMOCTOATEIbHON PadoOThI:
[ToaroroBuTh COOOIIEHUE O IPEOOPA30BAHUH IIECKTPUUECKON SHEPTUU B
MEXaHUYECKYIO.

KoHTpoJibHBIE BONIPOCHI:

1. KaxoBa poJjib 3JIEKTPUUYECKUX JBUTATENICH B pa3BUTUH MPOMBIIIJICHHBIX
TEXHOJIOTHI?

2. KakoBa poJib 2JIEKTpUUECKUX JABUTATEIEH B PA3BUTUU U
COBEPIIICHCTBOBAHUHU OBITOBOM TEXHUKH?

3. KakoBbI TEXHHYECKHE OCOOECHHOCTH PaOOTHI AJEKTPUUECKUX JIBUTATENICH
MMOCTOSIHHOTO TOKAa?

4. KakoBbI TEXHUYECKHE OCOOEHHOCTH PAa0OTHI AJIEKTPUUECKUX JIBUTATENCH
IIEPEMEHHOTO TOKa?
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Tema 8. DiekTpUYeCKHEe reHEPATOPBI

Y4eOHbIe BOIPOCHI:
1. TlpuHuumns! npeoOpa30BaHUsI MEXaHHUECKON SHEPTUU B ANEKTPUUECKYIO.
2. DIEKTpUUYECKHE TeHepaTOPhl MOCTOSHHOTO TOKA.
3. DnekTpuueckue reHepaTopbl IEPEMEHHOTO TOKA.

Komnerenuusi, popMupyemasi B mpouecce npoBeaeHUs MPAKTHYeCKOM
padoThI:

- CIIOCOOEH OPUEHTUPOBATHCS] B COBPEMEHHBIX TEHJICHIIUAX PA3BUTUS TEXHUKH U
texnosoruu (CK-1).

Kpartkue TeopeTudeckue cBeieHUs

[IpoToTyn reHeparopa 3JEKTPUUYECKOrO TOKA, OCHOBAHHBIA HA MPUHIUIIC
AJIEKTPOMArHUTHOM WHAYKLIMH, Obul ckoHcTpyupoBaH Dapaneem B 1831 r. On
COCTOSUT U3 MEIHOIO JHCKa, BpallalolIerocs BPYUYHYIO MEXKIY MOJI0CaMU
noctostHHOro maruumTa. IIpm sTom B aucke mHaymupoanack DJIC, a nojarocamu
CIIY)KWJIM OCh JIUCKA W HEMOJBHWKHAs IE€TKA, UMEIOIIasi CKOJIb3SIIUNA KOHTAKT C
KpaeM JIMCKa.

[locne  sTtoro  ObUIM  MPEIJIOKEHBl  pPA3IUYHBIE  KOHCTPYKIIUH
ANEKTPOMArHuTHBIX reHeparopoB. [lo 3aka3zy A. Ammnepa B 1832 r. W. Ilukcu
M3TOTOBWJI NEPBBIN 3JIEKTPUYECKHUIN T'€HEPATOP C KOMMYTAaTOPOM ISl TMOJy4EeHUS
MOCTOSTHHOTO TOKa. OH NIPUBOAWIICS B JBUKEHUE BPYUHYIO.

B 1842 r. 1. C. Bynpud U3roToBUiI MOUIHBIN F€HEPATOP MOCTOSIHHOTO TOKa,
COCMHMB €ro PEMEHHOW MNepefayerd ¢ IMapoBOW MalIMHOW. Takou reHeparop
WCHOJIL30BAIN JUIA MUTAHUS rajbBaHWMYECKHX BaHH. 1842 roja cuMTaeTrcss roIoM
POXJIEHUS dIEKTpocHa0)eHus mpeanpustuii. B 1856-1866 ronax nosBuiack uaes
CaMOBO30YXKJIeHUsI JIEKTporeneparopa (06e3 raJbBaHUYECKOro djieMeHTa). Muorue
UCCIIeIOBATENIM, WHXKEHEPhl HE3aBHUCUMO JAPYr OT Jpyra, paHbIle WIM T03XKe
MNPUIIUTA K 3TOMY:

[IpOMBIIIIJIEHHOE OCBOCHHE AJEKTPOTeHEPATOPOB Haydanoch nocie 1870 r.,
korga Qpaniy3 3. I'paMMm co3malm TreHepatop ¢ KOJBILEBBIM  POTOPOM,
TOPOUIAIBHOM OOMOTKOM U KOJIJIEKTOPOM MOYTH COBPEMEHHON KOHCTPYKIIUU.

B 1880 r. T. DOaucoH mpemiokuil JeiaaTh MarHUTONPOBOJ SKOPS
AJIEKTpPOreHepaTopa HAOOPHBIM M3 M30JUPOBAHHBIX CTaJbHBIX JIUCTOB. ITO
YMEHBITWIO TOTEepH M peakuuto sikops. B 1884 1. Obuta mpenokeHa
KOMIIEHCAllMOHHAasT OOMOTKa, a B 1885 T. JOMNOJHUTEIbHBIE IIOJIOCA IS
YMEHBIIICHUS pEaKUuu SKOpS U  yaydlleHuss Kommyrtanuu. Coznanue
AIIEKTPOTEHEPATOPOB U IEKTPOJABUTATENEH HA MOCTOSHHOM TOKE PElIajio MHOTHUE
BOIIPOCHI CYIIECTBYIOIIEH B TO BpeMs DHEPTreTHKU, HO Iepejaya SHEpruyd Ha
JaJTbHUE PACCTOSHUS OKa3aiach 3aTPyAHUTEILHOM.

BBenenue mnepeMEeHHOro ToKa JIOJDKHO OBUIO TO3BOJUTH TEepeaaBath
AIIEKTPOIHEPTUIO C MOMOIIBIO MOBBIMIAKOIIUX TPaHCHOPMATOPOB HANPSKEHUS Ha
Oosbiiie pacctostHus. Ho Temeps BcCTalm BOMNPOC O CO3JaHUU TE€HEPATOPOB
MIEPEMEHHOT0 TOKa.
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BrepBble Her0 Bpalarolerocss 3J1€KTPOMArHUTHOTO MOJs Bbickazan /.
Aparo B 1821 r. B 1885 1. I'. ®@eppapuc. (1847-1897) npeaaoxua UCIOIb30BaTh
nByX(a3HbIN TOK (CHCTEMY IBYX MEPEMEHHBIX TOKOB, CIIBUHYTHIX 110 (haze Ha 90°),
KOTOPBIM aeT BO3MOXKHOCTH MOJYYHUTh «BpAIlalolleecsl MarHUTHOE TMOJie», U
MOCTPOMJI IBUTA-TEJb IEPEMEHHOTO TOKaA.

B 1888 romy pycckuit m3obperarens M.O. [lonuBo-/{00poBonbCckuii co3man
Tpex(daszHyl0 CHCTEeMYy TOKOB, KOTOpas 3aTeM TMOJy4duja Npu3HAHWE U
pacmpocTpaHuiach BO BCEM MHUpPE Kak HauOoliee ynoOHass M SKOHOMHUYHAS.
Bpamaroiieecss MarHuTHOe ToJjie OBUIO TOJYYEHO IyTeM caBura (a3 Mexmy
TOKaMU OJWHAKoBOM ammuutyapl Ha 120°. M.O. JlonuBo-JloOpoBOIbCKUIMA
pazpabotanm poTtop C OOMOTKOW B BHAE Oeauubel KIETKM U co3dall
KOPOTKO3aMKHYTBII aCHHXPOHHBIA JBUTaTENb. TpexdaszHas cucTema, COCTOAIIAs
U3 TpexdazHOro reHeparopa, TpexdasHoro nBUrareiass u  TpexdazHoro
Tpancopmaropa, TpeboBaia I Mepeadyd U pacHpeiesICHUs] JICKTPOIHEPTUU
BCEr0 TPHU MPOBOJIA, SABJISASACH B TO K€ BPEMSI CUMMETPUYHOM, YPAaBHOBEIICHHON U
SKOHOMHUYHOU. Tpexdas3Hblii CUHXPOHHBIM TeHepaTop Obul moctpoeH JlomuBo-
Job6poBoabckuM B 1890 r. BniepBbie nepenava TpexdazHoro Toka Ha pacCTOSTHUE
170 kM ObuTa MPOAEMOHCTPUPOBaHA Ha MeEXIyHApOIHON JJIEKTPOTEXHUYECKOU
BbIcTaBke BO Dpankdypre-Ha-Maiine B 1891 1. Bo Bpemsi MexayHapOoIHOTO
KOHrpecca dJEKTpOTeXHUKOB. Ha 0aze »leKTpUYeCKHUX TEeHEpaTopoB U
AIEKTPOABUTATENEH CTal KOHCTPYHUPOBATHCS WHAWBUYaAIbHBIN MPUBOJ CTAHKOB,
MEXaHHU3MOB U YCTPOWCTB.

IMopsiok BeINOTHEHUSI PadOThHI:
29.13yunTh copepkanue yueOHbIX BOITPOCOB IO TEME.
30.BriOpaTh 1 BeIMKCATh B pabOUyI0 TETpaJb OCHOBHBIEC TEXHUYECKHE
XapaKTEPUCTHKH DIICKTPUUECKUX TEHEPATOPOB.
31.PaccMOTpeTh ¥ OOCYAUTH CXOJICTBO U PA3IMUNE IEKTPUICCKIX
TeHEepaTOPOB PA3TUYHOTO THUIIA.
32.1ToaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOTIPOCHI.

Conep:xanue oruyera:
22.Ha nepBoii ctpanune ykassiBaerca O.1.0. ctynenTa, HoMep Trpymbl,
u3zydyaemas Tema
23. [lenatoTcss HEOOXOAMMBIC PACUETHI, TPUBOIATCS TAOIHIIBI, TpahUKU
24.Bb1BOJ, CACTaHHBIA HA OCHOBAaHUM MOJTYYEHHBIX PE3YJIbTaTOB

Ouenka padoThbI:
KonnuecTBo 0anioB 3a paboTy OInpenessieTcst COrjlaCHO KPUTEPUSIM,
npuBen€HHBIM B POC.

3amaHue QI CaMOCTOATENbHON Pa0dOThI:

[ToaroroBuTh cooOIIEHNHE O TPEOOPA30BAHUM MEXAHUYECKON SHEPTUU B
AIEKTPUUYECKYIO.
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KoHTpoJsibHBIE BONIPOCHI:
1. KakoBa 001acTh MIPUMEHEHUS SIEKTPUUECKUX TEHEPATOPOB?
2. B 4ém cocTosT ocobeHHOCTH paboThl reHepaTOPOB OCTOSIHHOTO TOKa?
3. B uém cocTosT ocobeHHOCTH paboThl reHepaTOpOB IEPEMEHHOTO TOKA?

Tema 9. MI'/I-renepaTtop

Y4eOHbIE BONIPOCHI:
1. ®usuyeckue NPUHITUIILI, JISKAIe B OCHOBE (hyHKITMOHUpoBaHus MI'J]-
reHepaTopa.
2. YcrpotictBo MI'Jl-reneparopa.
3. Haznauenue u obnactb npumeHnenuss MI'J[-renepaTopos.

Komnerennusi, popMupyemMasi B mpoiecce nNpoBeIeHHsT MPaKTHYECKOM
padoThI:

- CITOCOOCH OPHEHTHPOBATHCS B COBPEMECHHBIX TCHICHIIUAX PAa3BUTHS TEXHUKU U
texHosorun (CK-1).

Kparkue Teopernueckune cBeieHUs

MarauroruapoIMHaMUYECKUI reHeparop, MI'/I-reneparop —
DHEPreTUYecKass YCTaHOBKAa, B KOTOPOW sHeprusi padodero Tena (KUIKOW WIH
ra3oo0pa3HoOi 3JIEKTPONPOBOSIICH Cpeibl), NBIKYIIETOCS B MarHUTHOM IIOJIE,
npeo0pa3yeTcsi HEMOCPEACTBEHHO B DJIEKTPUUECKYIO SHEPTHIO.

Taxk ke Kak ¥ B OOBIYHBIX MAIIMHHBIX T€HEepaTOpax, mpuHuum padotst MI'/]-
re€HepaTopa OCHOBAaH Ha SIBJICHUM JJIEKTPOMATHUTHOM WMHAYKIHUH, TO €CTh Ha
BO3HUKHOBEHUH TOKA B MTPOBOJIHUKE, MEPECEKAIOIIEM CUJIOBBIE TUHUM MarHUTHOTO
nonsa. Ho, B oTiamume OT MalMHHBIX TreHepatopoB, B MI'/[-renepartope
MIPOBOJAHUKOM SIBJISIETCSI caMO pabouee TeJlo, B KOTOPOM MpPH JABMKEHUM MOMEPEK
MAarHUTHOTO TIOJISI BO3HHUKAIOT IPOTHUBOIOJOKHO  HAMPABJICHHBIE TOTOKH
HOCHTEJIEHN 3apsiA0B MMPOTUBOMOJIOKHBIX 3HAKOB.

BrnepBrbie ujest UCoab30BaHus KUIKOTO MPOBOAHUKA ObliIa BBIIBUHYTA €I1IE
Maiikiiom @apaneem B 1832 rogy. Ilepselii padotatronmii MI'J[-reneparop ObL1
nocTpoeH Toyibko B 1950-x romax Omarojapsi pa3BUTHUIO TEOPUM MArHUTHOMN
THAPOJMHAMUKY U (PU3HUKHU TUIa3Mbl, UCCICIOBAHUSIM B 001acTU (DU3UKU BBHICOKUX
TEMIIEpAaTyp M CO3JAHUKD K JTOMY BPEMEHHM JKAPONPOYHBIX MATEPUAIOB,
VCIOJIb30BABIINXCS TOTIA, PEXKAE BCETO, B PAKETHON TEXHUKE.

OcHoBHOe mpeumyniectBo MI'Jl-reneparopa — OTCYTCTBUE B HEM
JBWKYIIUXCA  y3JI0B WM JIETalE€d, HENOCPEACTBEHHO YYacTBYIOIIUX B
npeoOpa3oBaHUM TEIUIOBOM HSHEPrUU B  DIEKTPUYECKYI0. ITO TO3BOJISET
CYIIECTBEHHO YBEJIMYUTh HAYaJlbHYIO TeMmIepaTypy pabodero Tena W,
cnenoBarenbHo, K1 anexkrpocranuum.

B coueranunu ¢ mapocunoBbIMH ycTaHOBKaMu, MI'J[-renepaTop mo3BoJsieT
MOJIYYUTh OOJIBIIIME MOIIIHOCTH B OIHOM arperarte, 10 500-1000 MBT.
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IMopsinoK BHINOJTHEHHUS PAdOTHI:
33.U3yuntsb copepkanne yueOHBIX BOIIPOCOB IO TEME.
34.BwiOpaTh 1 n300pa3uth B paboueii Terpaau ycrpoiictBo MI'J[-reneparopa.
35.PaccmotpeTs 1 00CyIuTh Ha3HAYCHHUE B 001acTh nmpuMenenus MI'/1-
reHeparopa.
36.1ToaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOTIPOCHI.

Conep:xanue oruyera:
25.Ha nepBoii ctpanuiie ykaspiBaetcss @.M.0. cryneHTa, HoMep rpyIiibl,
u3yyaemas Tema
26./lenaroTcss HEOOXOIUMbBIEC PACUETHI, IPUBOAATCS TaOIUIIbI, TpadUKU
27.BbiBOJ, CieIaHHBIN HA OCHOBAHUHU MOJTYYEHHBIX PE3YJIbTATOB

Ouenka padoThbI:
KonuuectBo 6anioB 3a paboTy onpeaesieTcss COrIacCHO KPUTEPUSIM,
npuBen€HHBIM B POC.

3ajanue NI CAMOCTOATEILHOM Pa0OThI:
[ToaroToBUTH COOOIIEHNE O (PU3UUECKUX MPUHIIMIAX, JIEKALITUX B OCHOBE
¢bynkunonuposanus MI'/[-renepaTopos.

KoHTposbHbIE BONIPOCHI:
1. Ha xaxux ¢usnyueckux npuHIMIAX ocHOBaHO JerictBue MI'JI-renepaTopa?
2. B xakoM HampaBli€HUU MOXKET PacHIUpSThCs 001acTh npuMmenenus: MI' 1 -
reHepaTopoOB?

IlepeyeHb OCHOBHOM M JONOJHUTEIbHON Y4eOHOM JIMTEPATYyPbl, HEOOX0AUMOM
JJISE OCBOCHUS TUCHMUILIMHBI

@) OCHOBHAs TUMepamypa.

1. boikoBckas, [ A. Vctopus Hayku W TEXHHKU : y4yeOHoe mocooue /
I'.A. boikoBckas, A.H. 3mobun ; MwunHucTepcTBO 00pa3oBaHus U Hayku PO,
BOpOHEXKCKMI TOCYIapCTBEHHBIM YHUBEPCUTET WH)KEHEPHBIX TEXHOJIOTUU. -

Boponexx : DBOpOHEXCKMH TOCYIApCTBEHHBIM YHUBEPCHUTET HWHIKEHEPHBIX
texHosoruid, 2016. - 60 c. - bubnuorp. B k. - ISBN 978-5-00032-202-4 ; To xe
[DNeKTpOHHBII pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=481971

2. Uromes, b.M. Hcropusi TeXHUYECKUX MHHOBAIMK : ydyeOHOe mocobue /
b.M. Uromes, A.Il. Yconbnes. - Mocksa ; bepnun : JIlupekr-Menua, 2015. - 351
C. : wmIL, Tabn. - bubGmmorp. B kH. - ISBN 978-5-4475-3068-6 ; To xe
[DneKTpOHHBIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=272956
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3. barmacapsesu H. I'. cTopust, punocodust 1 MeTO0JIOTHSI HAYKH U
texuuku / H. I'. barmacapssa, B. I'. ['opoxos, A. I1. HazapetsH; MockoBckwii roc.
tex. yH-T uM. H. D. baymana (Ha 0011.). - Mocksa : FOpaiit, 2015. - 383 c.

0) OOnoIHUMENbHAS IUMepamypa:

1. 'opoxos, B.I'. Texunueckue HayKu: uctopus U Teopus. ictopus Hayku c
¢dunocodekoit Touku 3penus / B.I'. T'opoxos. - Mocksa : Jloroc, 2012. - 512 c. -
ISBN  978-5-98704-463-6 ; To xe  [DNeKTpoHHBIM  pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=233719

2. 3aiinies, I'.H. Vctopust TexHuku u TexHosiorui : yueOnuk / ['.H. 3aiines,
B.K. ®entokun, C.A. Atpomienko ; pea. B.K. ®entoxkuna. - Cankr-IletepOypr :
[TonuTexnuka, 2012. - 420 c. - bubnuorp. B k1. - ISBN 978-5-7325-0605-1 ; To
Ke [ DneKTpOHHBIM pecypcl]. -
URL.: http://biblioclub.ru/index.php?page=book&id=124736

3. Kak poxxnarorcst otkpeitusi? / U. A. CopoKoBHK. - [ DIEKTPOHHBIN pecypc]
/ Muunck:  benopycckas  Hayka, 2013. - 93 c¢. - URL:
http://www.biblioclub.ru/index.php?page=book&id=142277

4. Vctopusi HAayKu M TEXHUKW: KOHCIIEKT JIEKLH: ydyeOHoe mocodue s
CTyJaeHTOB By30B / A. B. babGaiiues, B. O. Mopraues, B. /. Ilapmun, B. A.
VYuikanos. - PocroB-Ha-/{ony: @enukc, 2013. - 174 c.

5. XpecromaTusi IO METOJIOJIOTHUU, UCTOPUM HAYKU U TEXHUKH : y4eOHO-
Metoaudeckoe mocooue / pen. E.A. Bykunoit ; coct. E.B. Kinumakoma, E.f.
bykuna. - HoBocubupck : HI'TY, 2011. - 207 c. - ISBN 978-5-7782-1743-0 ; To
Ke [ DneKTpOHHBIM pecypcl]. -
URL.: http://biblioclub.ru/index.php?page=book&id=228737
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