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BeegeHue

B HOsOM yueBHOM rogy Bbl NPOLO/MKATE U3YUEHUE Kypca TEeXHONOrMW. 3HaHue
3TOro NpeamMera MNO3BO/MT Bam /lyuylle OPUEHTUPOBATLCA B OKPYXKAKOLWEM NPUPOA-
HOM M TeXHWUYECKOM Mupe. Bbl yBuaMTE, Kak SBNEHWSA W 3aKOHbl NPUPOAbI, KO-
TOpbie Bbl M3y4Yasi Ha YPOKax Mo APYriM NpeaMeram, UCNONb3YKTCH JIHOAbMM.
TexHONOTHYECKUE 3HAHMA W YMEHWA NO3BONSIOT 3(MEKTUBHO M 3KOJIOMMUHO Npe-
0bpaszosblBaTb NPUPOLY B NPOLECCE CO3MAATENBHON AEATENLHOCTH.

CoBpeMeHHble TEXHONOMMM NPOHU3LIBAKOT BCe CEPbl >KM3HU JIOMAEH, BKIIKO-
yas ObiT, obpaszosaHue, MELUUWHY, IHEPreTUKY, TPAHCNOPT, 3KONOMMKD, NONWTHUKY
U UCKYCCTBO. M3MEHeHWs NpPOM3BOACTBEHHbIX, HayuHblX, 0Oyuawowmx, uHbopma-
UMOHHDBIX M MHbLIX NPOLECCOB HANPaB/ieHbl Ha NOBbILUEHUE MMUIHEHHOIO YPOBHS,
MaKCUManbHbii KoMOopT, 6e30nacHOCT U 3MMEKTUBHOCTDL SKU3HELEATENbHOCTH
yenosexa.

MHHOBaUMOHHDIE TEXHONOIMM Npeanonara:oT B pesynbrarte Takux npeobpasosa-
HUW NOJIYYEHHE HOBLIX NPOAYKTOB, HOBLIX YC/IYr, HOBbIX NPOLECCOB, HOBbIX CTpa-
TErmm, HOBbIX DM3HEC-NPOEKTOB.

B 310M rogy Bbl NPOAO/IKATE U3YUEHUE PA3NMUHDLIX BUAOS COBPEMEHHDIX TEXHO-
NOTUA NONYYEHUS U NPeobPa30saHMs MATEPUanos, 3HEPruM, UHhopMaumM, obbex-
TOB JXMBOW NPUPOAbI M COUManbHOM cpeabl. Bbl NO3HaKOMUTECH C PACNPOCTPaHEH-
HbIMM BMAAMM TEXHWMKM KaK ONS PYUHOro TpyAa, Tak M A1 MacCOBOIO MALLMHHOMO
NPOM3BOACTBA.

B 310M Kypce 8aM NPefCTOMT NO3HAKOMUTLESA € HOBbIMU TEXHONOMMSAMU BEAEHMUS
hepMepcKoro xossncrea. HekoTtopble M3 HUX NO3BONAIOT Hayarb NpPeanpUHUMa-
TENLCKYIO AEATENbHOCTL. MMEHHO No3ToMy B yyebHMKe pacCMaTpyBaroTCs MeToabl
cbopa mHbOpPMaUKMK © NOTPEDHOCTAX NOAEH U METOLbl NMOUCKA MHHOBAUMH.

Crpyktypa yuebHuKa COBNafaer co CTPYKTYPOH YYeOHMKOB MO TEXHONOTMMU ANs
5—6 knaccoe. B nepeor yactM KaKAOHM rNasbl JAKOTCH TEOPETUUECKUE CBEAEeHMN
NO OCHOBHbLIM TexHoNorvMsM. Bo BTOPOM uyacTH NpeacTaeneHbl BO3MOXHbLIE Bap-
aHTbl NpakTuueckux pabor.

Bonpocbl, crosume 8 Hayane naparpados, NOMOryT BaM HACTPOWTLCS Ha COo-
LepKaHue npeanaraeMon Tembl.

B yuebruke umeercsa pybpuxa «MPODECCHUU U NPOU3BOACTBO», 3Hako-
MALWAA BaC C OCODEHHOCTAMU AEMCTBYIOWMX NPOU3BOACTE M NPOMECCHUAMU Che-
unanucros, paboralowmx Ha 3TMX npouseopcrsax. [lonyyeHHas uHdopMauus no-
3BOSIMT BaM Y3HaTb, Kak BENMK M pa3HoobpazeH MUp NPodeccui, M, BO3MOXKHO,
NOMOXeET BaM B Ja/ibHenlweM sbibpath aeno ana cebs.

B KoHue kaxgoro naparpaga AaHbl BONPOCHI U 33[aHUA 4NS NPOBEPKU NONY-
YEHHDbIX 3HaHWM. 3HaK «+» O3HauyaeT, uTo sonpoc (MM 3apanue) TpyaHsiv. Ha Hero
HET NPAMOro OT8eTa 8 TEKCTE. 3HAUWT, Ha4o NOAYMaTb, NOMCKATL LONONHUTENbHbIE
cBefieHms, UToDbl YCMEWHO OTBETUTL Ha BOMPOC. 3HAUKOM ¢'/» NomeueHsl 3apa-
HUA, Tpebylowme OBPATUTLEA K MCTOUHWMKAM C AONONHUTENBHOM MHGBODPMaUMEN,
erntodan UHrepHer.
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ﬂocnenanﬁ BONPOC ABNAESTCA TBOPYECKUM 3afiaHUEM Ha pa3mbllliieHue.

Boinonwas naboparopHO-NpakTMUecKWe U NpakTUYecKue 3afaHus v paboTbl, sbl
Y3HaeTe, Kak 3HAKOMbIE BaM TEXHO/OMMM MOXHO HE TONIbKO CaMOCTOSTENBHO Bbi-

NONHUTL, HO W NPOAHANM3UPOBATL U OUEHWTL 3aBepLUEHHYO padory.
B koHue kaxnon rnaebl umeworcs «Bbisogby. C vMx noMowpbio s8bl ewe pas
CMOXETe MOBTOPUTL COLEPXKaHUe rNasbl U NOABECTU UTOMM NOJIYUEHHDIM 3HAHWAM.

HKenaem Bam ycnexoe s No3HaHWM, TPYAE WM TBOPYECTEE.

AgTopbl
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METOAbl U CPEACTBA TBOPYECKOM
N NPOEKTHOM AEATENIbHOCTU

B npouecce Tsopuectsa MccnefoBateNb BblABMIAET WAEM, BON/IOLLAET MX B Ma-
Tepuane, NposepsieT CBOMCTBA M KadyeCTBO Nonyuuslierocsi npoaykra. lMoucky ab-
CONMOTHO HOBbLIX MAEH CNOCOBCTBYET 3WDEKTUBHLIK MeTO (hOKaNbHLIX OOBLEKTOS.
[nsi NpakTMueckoro BON/OWEHUA WOEM B MaTepuane NPOEKTUPOBLLMKOM [AOJKHA
ObiTh OhopM/IEHA COOTBETCTBYIOLLANA MPOEKTHAN TEXHMUECKasn LOKYMEeHTauMs.

Bbl y3Haere:

® KaK NpejcTasNiTb UOEU HOBbIX OOBLEKTOB C NOMOLLULID METOAa NPOEKTOS;
e uTO npeacrasnser cobor NPOEKTHAA TEXHUYECKas AOKYMEHTauus;

® Kakue [OKYMEHTbl OTHOCATCA K KOHCTPYKTOPCKOW WM TEXHOMNOTMUECKOW AOKY-
MEHTaLUMK.

Bbl HayuuTecs:

® IPOEKTUPOBATL OPHIMHA/bHBIE ODBLEKTbI € NOMOWDB MeToaa (DOKaNbHBIX
0bvexToB;

® paszbuparbca B TEXHMUECKOW AOKYMEHTauuW, KoTopas Heobxoauma Ans Boi-
NONHEHUs NpoeKTa.
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1 I Co3paHHe HOBbIX HAeH MeTOAOM (POKaNbHbIX

obvexros

MoaymainTe, xak MOXET BbIr/ISAETb COTOBbIM TenedoH, ecnm oH By-
OEeT WMETb CBOMCTBA PE3WHbl, BO3MOXHOCTH FOBOPALLEro nonyras,
XapaKTEePUCTHKM pagyrw.

MHorve noauM NPUBHIKAKT MbICNUTL CTAHAEPTHLIMK 0BOpa3aMu M NOHATHAMM.
OHU CTEHOBATCA NPMBLIYHLIMUA B OObMHOM XM3HM. [loess ABMXETCA TONbKO No
penbcam, HOXHUUDLI NpPefHasHadeHbl A5 paspesaHusl, C NOMOLLBLIO UMPKYIsS dYep-
TAT OKPY>KHOCTH, pbibbl NNasaloT B 80f4e M T. N. ITH NOHATMA W 0Opasbl Hasbi-
galoTCA crepeotvnamu. Y yenosexa CKNANbIBAKTCA COOTBETCTsYIOWME YOexeHUs
U YCTaHOBKM, (HOPMUPYIOTCS CTEPEOTUIHOE MblweHue u nosepexue. Crepeotunbl
MELLAIOT YE/IOBEKY CO34aBalb YTO-TO HOBOE W OPMIMHANBLHOE.

OTOHTH OT TaKUX CTEPEOTHNOB MbIW/EHUS W CO34aTb HEYTO HOBOE WM OPHIu-
Ha/NbHOe No3BoNsieT Mertof hokanbHbix obvekroe (MDO).

DoKaNbHBIM METOA Ha3saH NOTOMY, UTO COBEPLUEHCTBYEMbIH OOBEKT HaxoAMTCA
B (DOKYCE TBOPUECKOIO COBEPLUEHCTBOBAHMA. 34eCb (POKYC — 3T0 UEHTD KaKux-
nMbo ceOMCTB, XapakTepucTuk u T. n. K ceoWcrsam obvekra fobasnsioT YTO-10
HOBOE W/IM M3MEHAIOT YXKE MMelolleecs 8 HEM. Tak cozfaérca uro-1o Hoeoe. Co-
CTasNsiercs nepeuerb (Karanor) scex BEPOATHLIX NPOABAEHUN OTAE/bHBLIX 3NEMEH-
TOB YCOBEPLIEHCTBYEMOrO ODbeKTa. 3arTeM 3/1eMeHTbl KOMOMHUPYHOTCS B pas/ivy-
HbIX COYETaHUAX.

o_/Pnc. 1.1. Katanor soamoxHbix gapnanTos hopMbl CTEH, OKOH, KPBIW B NPOBKTHON KOHCTPYKUWMH.

Yactu o6vexra BapuaHTtel vacten
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o_/Puc. 1.2. Merog doxansHbix 0bvexkTos

CnyvaitHbii
ob6vekT 1

Npuanaxu
obvexTa 1

AuddepeH-
UMPOBAHHbIN
obwexT

CnyyanHbii
06bekT 2

Npuanaxku
obvexra 2

DoKanbHLINA
obvekT

CnyHalHbIiA
06bekT 3

MNpnanaku
obvexra 3

Hanpumep, KOHCTPYKTOP 3afyMan CNPOEKTUPOBATb OPMIMHaNbHbiW gom. [ns
3TOr0 OH COCTaBWJI KaTaNor BO3MOXHbIX BapMaHTOB (hOPM CTEH, OKOH, Kpbil,

AbiMoxoaHbix Tpyd (puc. 1.1).

M3 nonyunelimxcs opM 31E€MEHTOB 4OMA MOXKHO COCTaBUTbL BONbLIOE MHOXECT-
BO BapMaHToOB KOHCTPYKUMi goma. OfHako He sce BapuaHTbl ByayT npueMaeMsiMu.
HyxHo ebibpats eapuadT, Haubosiee yLOBNETBOPSIOWMM NOCTABNEHHbIM 3afauaM.

Mpu hoKaNbHOM NPOEKTUPOBaHMM KAKOro-nmbo obbekTa MOXHO MCNOoNb30BaTh
XapaKTEPUCTHMKM W CBOMCTBA APYrMX, CydalHO ebibpaHHbix obvekTos (puc. 1.2).

Mpeanonoxum, uto ausanHep Ha MebenbHon habpuke 3agyman cpenarb Mo-
LeNb OPUIMHANBHOTO CTyNa, KOTOPOro HET HW B8 OAHOM MarasuHe. [lycrs vakou
cTyn Oyfer MMeTb XapakTePUCTHKM, CXOXME C XapaKTepucTukamu (oHaps, exa
u aepeea (choHapb cseturcs; 8—10 urn (HOXKM CTyna) exa Topyar BO BCe CTO-

POHDbI; Y AepeBa Ha CNUHKE CTyla eCTb BETKMU M pa388TBI|eHH$I).

CeeTALWMHCSH CTYl MOXET NPUIroAMTLCA B TEMHbIX nomelleHusx. «Konwouuiy
cTyn Byaer opuriHaNbHOW Mebenbio B 3aropofHOM Agome. BeTeuCTbid CTyn Moxer
ObiTo U Bewankon ana ogpexgnl.. CTynba OPUrMHANbLHLIX KOHCTPYKUWH, KOTOpbie

3aUHTEPECYIOT NOKynaTesien, MOryT cratb OObeKTOM NpPOM3BOACTEA.

Crynba  craHosatca  AudbepeHumMposaHHbiMY  OBbEeKTaMH, OObEaUHAKWLMMU

B cebe pasnuuusa 4pYrux oObLeKTos.

NMPO®ECCHUU U MNMPOU3IBOACTBO. Usobperarenem Moxer 6bitb yué-

HbIH MM MHXKEHED, CNeUHaM3UPYIOLUMHCS Ha OTKPBLITUAX U HOBEWWMX pa3spabort-
Kax B8 pasfMuHbiX 0BNacTaX W3HW. M3obperateny HyHbl B HayuHbIX LEHTpax,

KPEaTUBHDLIX OTAENaX PasNMUHbLIX NPELNPUATHM, MHCTUTyTax.

CNNOBAPD: meton dokansHbix 06bEKTOS; HOKYC.

NMPOBEPDBTE CEDBS: 1. O6vscuure 3navenve metoga coxanoHmx obvexros. 2. 3auem
k csoicTeam chokanbHoro obvekra cnegyer nNpUCOesMHATL CBOMCTEa caywanHbix obvexros? [o-
uyemy ux Moxer Goith Heckonvko? 3. Mpu cozgaunn kakux obvektos moxer Guithb McnonbiosaH

Mmerog doxansHbix obuektos?

HOAYMAMTE, novemMy NKgu BCE SPEMA NPUSYMBLIBAIOT 4TO-TO Hosoe. Passe yxe cywect-

sylowee Takoe yx naoxoe?
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1.2. Texuuueckasn AOKYMEHTalHMAa B NpoekKkre

MOXXHO NH [/17 CO3AaHWA YEro-TO HOBOrO U OPUIMHANBHOIO PYKO-
BOACTBOBATLCS C/OBAMM M3 M3BECTHOM CKAa3KM «NOMAM Tyaa — He
3HAKO KyOa, NPUHECH TO — He 3HaK YTo»?

MoxHO M caenars YTO-NMBO KauecTseHHOE W HYXXHOe, He npegcraenss cebe
TouHOo Oyaywee usgenve? He vmen nepen coBoM UYETKO NOCTaBNEHHOW 3afauv
C yKa3aHMeM Ha3HaAYeHUs, Da3MEPOB M XAPaKTEDPUCTUK M3AENIUA, MCNONb3yeMbixX
MaTepUanos, HHCTPYMEHTOB U METOA08 0OPabOTKMU, HEBOZMOXKHO AaXKe NPUCTYNUTL
K uarotoenenwio uanenus! MNpexae scero, ana cosgauus yero-nubo Heobxoaum
noabop CneuuansHOM LOKYMEHTaLUMM,

OcHoey npoexta noBOrO M3JeNus COCTaBNAET TeXHMUECKas AOKYMEHTauMs.
TexHuuecKas [JOKYMEHTAUUsl — 37O COBOKYNHOCTb TEKCTOBbIX M rpatMuyecKux
LOKYMEHTOB, MCNONb3YEMbIX NPU KOHCTPYMPOBAHWM, WM3TOTOB/IEHWMM M 3KCNyarta-
UMM NPOMbIW/NIEHHDIX W3ENMH, a TaKKe NPU NPOEKTUPOBAHWM, BO3BEAEHUH M 3K-
CNAYaTauuu 30aHWM U COOPYIKEHUM.

B TexHuuecKon QOKYMEHTaUMK YKa3bIBaIOTCA BUA, YCTPOWUCTBO U COCTAB M3LENus,
paspaboTaHHble U CO3faHHble B COOTBETCTBMM C EQMHOM CMCTEMOM KOHCTPYKTOp-
ckon gokymentaumm (ECKA) u EavHON cUCTEMOM TEXHONOMMUECKOHM QOKYMEHTaUWH
(ECTA), exogswmmu e locymapcrseHHyld cucTeMy cCraHgapTusaumu Poccunckon
Degepaunn (FTOCT). B a1ux goxkyMmeHTax npeactasneHbl TEXHUUECKHE WAEU W pe-
LWEHWs, TEXHONOMMKU M CpeacTsa npoussopcrtsa. [lo 3TuM AOKyMeHTaM npoekrta
OCYLLECTBAAETCA NPOU3BOACTBO (M3rOTOB/EHME) 3ayMaHHOIO NPOAYKTa TpyAaa.

K TexHMYeckon AOKYMeHTaUuMM OTHOCATCS KOHCTPYKTOPCKas, TEXHONOrMYecKas,
NPOEKTHO-CMETHASA, HAYYHO-UCCNEA0BaTeNbCKAA W APYras AOKYMEeHTaUMs.

OCHOBHLIMW  BMAGMKM  KOHCTPYKTOPCKOM [OKYMEHTAUWW SBNSIOTCA  UepTEXH
M CxeMbl — rpadMueckue NOKYMEHTbI, B KOTOPbIX OTODPAKAKTCA BHEWHUH BUA
M KOHCTPYKUMA 33fyMaHHOro obbexra Ha NIOCKOCTH, COCTAE ero 3/IeMEHTOB, CBSi-
3U MeXAy HUMM.

B TeXHONOrMUECKOW LOKYMEHTAUMM YKA3bIBAKTCSA ONEPALMM M3TOTOBNEHUA W3-
LeNUR UKW COODYXXEHMS 34aHUK NPU CTPOMUTENLCTBE.

MpoeKTHO-CMeTHaA AOKYMEHTAUMS CO3NAETCA NPU NNAHUPOBAHMM BO3BELEHMS,
PEKOHCTPYKUMK M PEMOHTA CTPOMUTE/IbHLIX ODLEKTOB: XMIIbIX SOMOB, 34aHWK 3a80-
noe U habpuk, gopor, MocTos  T. n. OHa onpegensier BeNuunHy npeanonaraeMbix
PAcXO[08 Ha BCE M3QENME MU COOPYXKEHME M €ro OTAEe/IbHbIE YAaCTH.

HayuHo-uccnepoBarensckas AOKYMEHTAUMA CO34aETCA NPW NPOBELEHWU Hayy-
HO-UCCNIEA0BATENbCKMX W ONbITHO-KOHCTPYKTOPCKMX pabot. B Hen orobpaxawrcs
TEOPETUUECKOE U NPAKTUUECKOE PELUEHMA HAayYHO-TEXHUUYECKHUX npobnem.

OCHOBOW TEXHUYECKOW AOKYMEHTAUMK ABASKOTCS KOHCTPYKTOPCKasi U TEXHOJO-
rMUecKan [LOKyMEeHTaums.



MPO®ECCUU U NMPOU3BOLACTBO. Pycckuit yuéHbiii, MHXeHep-Mexa-
Huk M. K. BHrenbmeniep B ceoen kHure «Teopus TsopuyecTsa» nucan, uto nwobas
TBOPUECKas OEATENbHOCTL BCErfa COUepxMUT B cebe HayuHoe, XYLOXKECTBEHHOE W
TEXHUYECKOE HauaNa M /IMllb PACCTaHOBKAa AaKUEHTOB B XO[e TBOPYECKOro npouec-
ca onpegenser ero pesynbral — HayuHblk, XyAOXECTEEHHbLIM MNKM TEXHUYECKMU.

MpoeKTUPOBaHHE ABNAETCA OCHOBHLIM BUAOM AEATENLHOCTH apxuiekTiopa (pwc.
1.3, @), uHxeHepa-KOHCTPYKTOpa, Ausantepa (puc. 1.3, 6) u ap. K tpaguumon-
HbIM BMAAM MPOEKTHPOBAHMS OTHOCSTCSH MHXEHEPHO-TEXHUUECKOER, apXUTEKTYpHOe
U AU3aUH-NpoeKTUpoeaHue. Donee no3gHUMM HaNPasNeHUsMU NPOEKTUPOBAHUA
ABNATCA NPOEKTUPOBAHUE NPOLECCOB (TPYAOBbIX, COUMANLHBLIX, [EHETHUECKMX,
3KONIOTMUECKMX U AP.), NPOEKTUPOBAHWE CUCTEM (HANPUMEpD, CUCTEMA YENOBeK —
MaliuHa) 1 4p.

OBBEKTAMU MHXEHEPHO-TEXHUYECKOTO NPOEKTUPOBAHMSA ABNSAIOTCA KOHCTPYKUWH,
MalluMHbl, cucTembl W T. 4. OObeKkTaMy apXMTEKTYPHOrO MPOEKTUPOBaHWA — rO-
poAa, NOCENKM, 34aHWs, COOPYKEHWS, apXMTEKTypHble xomnexcsl. [usaiH-npo-
EKTUPOBaHWE NpennonaraeT MNPOEKTMPOBaHWe NpPeAMETHOM cpeabl, naHgwadra,
MHTEPLEPOSs, NpeameTos obuxomda v T. A.

Mpouecc NPOeKTUPOBaHUA NPOXOAUT onpefenéHHble craguu. Kaxabin us npo-
eKTaHTOoB pa3pabarbiBaeT TEXHWUECKYK LOKYMEHTaUMo — MOAroTas/NMBaeT LOKY-
MeHTbl (PacUeTbl, YepTexu 1 Ap.), HeoDXOoAUMbIE ANA U3rOTOBNEHWA Kakoro-nubo
U3LENus Ha NPOM3BOACTEE.

o—/ Puc. 1.3. fesrenvuocts apxutexropa (o) u gusaivepa (6)

* CNOBAPD: rexuuueckan gokymextauma.

MPOBEPDBTE CEBSA: 1. 3auew HyXHa TexHuueckas goxkymentauus? 2. Kakue sugol Texuu-
HEeCKON AOKYMEHTauWu ucnonbaylotcs s npoussogerse? 3. Kakas gokymentauus s obuiem nepeune
senserca ocHosHon? 4%, HyxHa nu 8 sawux npoektax npoexTHo-cmetHas gokymextauus? [o-
scuute ceon orser. 552, Mouemy 8 npoexte Hago onuparbcs Ha ctauaapTs? 6%, 3uauus kakux
y4ebHbiX npeaMeTos MOryT NoHagobuTncs npu co3gaHum TexHuveckou goxymentauun? Obocuymurte
otser.

HOAYMAMTE, 3arnsiiiTe 8 MHTEDHGT, nocoaeryineco €O CTapwuMd 1 pewnTe, Korga so3-
HuKaer N€O6XOAMMOC1'D B nayuno-uccnenoaa'renbcxoﬁ AOKyMeHTaumu.
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13 Koxcrpykropckas pokyMeHTauus

Moaymaire, kakue rpadmueckue U TEKCTOBbIE AOKYMEHTbI MOryT Mo-
HaZOOMUTLCA NPU KOHCTPYMPOBAHHM M3LENHM.

KoHcTpyKTOpCKas AOKYMEHTaUUsi — 3TO COBOKYNHOCTb rpactiMueckux W Tek-
CTOBbLIX QOKYMEHTOB, C NOMOLWDBK) KOTOPLIX ONPEAeNsioT 8uf, pasMepbl W Apyrde
napametps! Byayulero usgenus. B Hux copepxarca HeoOxoguMble AaHHble ANs
ero pa3paboTKH, M3rOTOBNIEHUSl, KOHTPOANSA, 3KCM/IyaTauMu M pemoHTa. Bugs go-
KYMEHTOB YCTAHOB/IEHb! CTAHAAPTOM.

Bce rocyfapcCreeHHble Cras[apTibl Ha KOHCTPYKTOPCKYHO AOKyMeHTauuio npeg-

CTas/ieHbl 8 JOKYMEHTe, HasblsaeMoM EfuHas cuCTeMa KOHCTPYKTOPCKOW LOKYMEH-
taumu (ECKA).

OcHoBHble BHAbl KOHCTPYKTOPCKHX AOKYMEHTOB
Yeprex geranu (puc. 1.4, 0) comepxuit usobpaxkeHve fetanu u apyrve fad-
Hble, HeoDXoaMMblE ANA €€ M3roTosNeHUsl U KOHTpons. Ha Hém 3apaworcs pas-
Mepbl, Marepual, xapakrep TepMoobpaboTky, UMCTOTa 0OPabOTKKU NOBEPXHOCTH
U QONYCTUMbIE OTKJIOHEHWA OT YKa3aHHbIX Ha UepTexe PasMepos.
C6opourbin ueptex (puc. 1.4, 6) conep>uT nsobpaxeHus cOOPOUHON eauHH-
ubl ¥ Apyrve faHHbie, Heobxoaumble ans e€ cOOpKU (M3roTosNeHMs) U KOH-
TPONA. ITOT YEPTEXK QAT NPeACTaB/IeHHe O PACNO/IOXKEHWU M B3aMMHOMW CBS-
3U feTanen M ApyrMx ero coctasHbix yacten. OH obecneunsaer BO3MOXKHOCTDL
CcOOpKM BCEro M3JE/UA U KOHTPOJIb COOTBETCTEUA PE3y/NbTATOB AaHHbIM NpPo-
eKra.
Yepréx oblero sva onpegensieT KOHCTPYKUMIO M3LeNus, B3auMOLercTsue
€ro COCTABHBIX YacTer W MOACHAKWMH NPUHUMN pabotsl usgenus. Mpu He-
0BXOAMMOCTH OHO M30Dpaxkaercs C paspe3aMu M ceueHusamu. B ueprexe
obulero sMaa NAETCA TEKCTOBas YacCTb M HALNUCK ANS NIYYLEro NOHUMaHUS
KOHCTPYKTHMBHOTO YCTPOMCTBA.
[20apUTHLIM YEPTEX COABPXMUT KOHTYpHOE (YNPOLLEHHOE) U30DpaxeHue M3-
fenus ¢ rabaputaMu, YCTAHOBOYHBIMKM M NPUCOEAMHWUTENbHLIMU pPa3MepaMm.
Ucnonsbaya rabapuTHbii YepTExX aBTOMODMAA, MOXHO NOCTPOMTL rapax ans
Hero.
MOHTaXHDIM YEPTEX COLEPKMT KOHTYpHOE (YNPOLEHHOE) M30DpaxeHue u3-
Lenus, a Takke JaHHble, HeoDXOAMMbIE ANS ero yCTaHosku (MOHTaxa) Ha
MecTe NPUMEHEHMSI.
Cxema fBNnserca QOKYMEHTOM, Ha KOTOPOM COCTaBHbIE YACTH M3L4ENUA U CBSi-
3K MEXLY HUMM NOKAa3aHbl B BUAE YC/IOBHBIX M300PaXKeHU WK 0DO3HAUEHK M.
CyLLecTByOT KMHEMATUUECKME, 3NeKTpuYeckre v apyrve cxembl (puc. 1.5).
Bece ycnosHble nzobpaxeHus ssinonHsiotres ¢ cobnogenwem [OCTos. Ha
cxeMme He CODNIOAAIOTCSH pasMepbl U NPOMOPUMM KOHCTPYKLUMM.
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o / Puc. 1.5. Dnexrpuueckas (g) u kuxematuueckas (6) cxemo

Ha 3nekTpuueckmx cxemax C NOMOLWBIO YCNOBHBIX rPathUuecKkux M3oBparkeHuH
NOKa3blBaOT YCTPOUCTBO 3/EKTPUYECKHUX Uenen. J/IeKTpuueckas uenb — 310 co-
BOKYMHOCTb COEAMHEHHDBIX Mexay coOOH YCTPOWCTE M 3/IEMEHTOB, NO KOTOPbIM
NPOTEKAET 3/IEKTPUUECKHH TOK.

Ha kMHeMaTHUecKMx CxeMax NOKasblsaeTcs NOCNEA0BATENLHOCTD Nepesaun A8u-
XEHUA OT feurarens K pabouuMm opraHam MalwMHbl € NOMOLWBIO 3yBuaTbix KONec,
XOLOBbIX BMHTOB, BaNOB, LWKMBOB, MydT U T. n.

HacTbio KOHCTPYKTOPCKOM JOKYMEHTAUMM SBNAKOTCA TEKCTOBbIE LOKYMEHTLI: Che-
UMMKALWHK, NOSICHUTENbHBIE 3ANUCKM, TEXHUYECKWUE YCNOBMSA, MHCTPYKUMM M T. M.

NMPODECCHUU U MNMPOU3BOACTBO. 3uarb yepuenue, Bnagets nNpasunamu
BLINONHEHUS, OOPMNEHUA U UTEHWA PAa3/IMUHBLIX BMAOB KOHCTPYKTOPCKOW LOKY-
MEHTAUMM [OMKHDI CNEUHANUCTbI PasHbIX 0ONACTEN: HHXKEHEDPbIFKOHCTPYKTOPbI, HH-
EHEPLITEXHONOTH, AWU3aHHEPbl, aPXMTEKTOPbI, MOAENbEPLI-KOHCTPYKTOPLI M ADY-
rMe CneunanucTbl.

CNOBAPDbD: «oxcTpykropckas nokymeHTaums.

NMPOBEPDBTE CEBA: 1. Kakue 8MObI YEPTEXEeN BXOQAT B KOHCTPYKTOPCKYKD QOKYMEeHTa-
umio? 2. Ons uero npegHasHauen cbopounmit yeptex? 3. Yro rakoe cxema? Yem oua ornuuaerca
o1 ueprexa? 4. Kakue sugsi cxem soi 3naete? 557, MoxHo nn ¢ nomowsio cxemsl u306pasnts
Kakon-nubO BUA TPUKOTAXKHOM BAZKM MM NOCNEQOBATENBHOCTD NPUrOTOBAEHMSR Kakoro-Hubyab
6moga?

Q2 I'IOAVMAMTE, no4eMy Npu NPOEKTUPOBAHMM U NPOMU3BOACTBE MCNONL3YIOT rpaduye-
CKYXO QOKYMEHTAUMIO, 3@ HE WNNKCTPUPOBAHHOE ONUCaHME M3AeNUA.
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1.4. TexHonoruueckas AOKYMEHTaLHA B NpoeKTe

MoaymMaiTe, UeM TEXHONOMMUECKAN AOKYMEHTALMUS MOXET OTIMUATLCA
OT KOHCTPYKTOPCKOW AOKYMEHTaUWM.

TexXHONOrMYecKoH AOKYMEHTaUWEeH Ha3blBarT TEKCTOBble W rpadmueckue po-
KYMEHTbI, KOTOPbIE YCTAHaB/MBAIOT YETKWE Npaswna v TpebosaHus ANs BbinosHe-
HUA TEXHO/IOTMUECKOrO NPOLECCa NPOU3BOACTEA.

Lns 10ro utobbl TEXHONOrMUECKMI NPOLECC BbINONHANCA Ha Kaxnom pabouem
mecTe Ge3 3a4epXKeK v HapyLeHWH, HeoDXO4MMO NPOBECTH CreuranbHble NoLroTo-
guTe/bHbIe PaboTbl. [MO3TOMY TEXHONOrHYECKasn AOKYMEHTaUWA A0/KHA COLepyKaTb
MCUEPNbIBAKOWME CBEAEHMSA, HeoDXOo4MMble HEe TO/LKO ANS BbLINOJNIHEHUS Camoro
TEXHONOMMUECKOTO NPOLECCa, HO M ANA €ro NoAroTOBKM.

B Hawen crpade seegera EguHas cucrema TEXHONOIMUECKOM LOKYMEHTaLMM
(ECTA). Ona npeacrasnser cobon KOMNNEKC CTaHAApTOB, KOTOPbIE yCTaHae/usa-
0T npaeuna u TpebosaHus NO paspaborke, OMOPMNEHUIO U KOMNJIEKTAUMM TOrO
UKW MHOMO BMAA TEXHONIOTUUECKOHW LOKYMEHTALUMM.

B TeXHONOrHueckon AOKYMEHTaUMK OTPaXKeHbl CNocobbl M3roTOB/EHMA AeTa-
new, cOOPKM NPOMBILNEHHBIX M3LENUH, CTPOMTENbCTBA, IKCNNYATauMd M PEMOH-
Ta COOPYXEHWH, Cnocobbl OpraHusauuy nNPoM3soAcTeeHHoOro npouecca. K atow
LOKYMEHTAUMM OTHOCATCA TEXHOJIOTMUECKHE KapTbl, YEpTEXW NPUCNocobneHu,
0BOPYLOBaHUSA U MHCTPYMEHTOSB, rpaduky paboTsl Uexoe W Opurags, TeXHUYeckue
YCNOBMS, CXEMbl TEXHO/IOMMUECKOIO NPOLECca U APYrie HOPMATUBHLIE MAaTepHasibl
NO COCTABNEHUIO TEXHOMONMM.

TexHonoruyeckas QOKyMeHTauus craHgaptusosara. C sBuamMu TEXHONOMMUYECKUX
KapT MOXHO MNO3HAKOMWTBLCA C MOMOLLBHO CheuranbHon nutepartypbl uam UHrep-
HeTa.

OCHOBHBLIM TEXHONOMMYECKMM LOKYMEHTOM SIBMISETCA TEXHONOIMUEcKas Kapra.
Ha Hen paérca nogpobHoe onucaHWe BCEX TEXHONOMMUECKMX onepaunn, Heodxo-
OWMBIX ONS U3rOTOBNEHWUS W3LENus.

OcHOBHble BHAbI TEXHONOTHYECKUX KapT

» OnepauuoHHas TexHonoruyeckas kapra. B Takon kapre npeacrasnexa ogHa
NPOM3BOACTBEHHAA ONEPaUMs, NOKa3bIBAIOWAS, YTO HYXHO Aenarb, M3 uero ge-
natb, C NOMOLWbIO YEro Aenarb, Kak KOHTpoNuposats. Hanpumep, npocsepnurs
oTBEpCTHE, OTWAUMDOBATL NOBEPXHOCTD, NPUWMTL MYrOBMLY, 3acbinarb onpeaenéH-
HOE KOJ/IMYECTBO MYKM B TECTOMECH/IbHYIO MAlUMHY W T. M.

o OBwas, Mnu MapLIpyTHas, TeXHONOTHYECKan KapTa HeobxoauMa AN U3roTos-
NEHUs KaXQoro v3genus. B Hel copepxuIcs nocnegoearebHOCTb NPOXOXAEHHS
obpabarbisaemoro obbvexTa NoO UexaM U [AaéTCA ONUCaHWE BCeX Oonepauqu, npo-
M3BOAMMDIX Haf feTanbio Oe3 BblAeNeHWA KaK4OoW onepauuu OTAe/IbHbIM AOKY-
MEHTOM.



» Uuknosas texHonorvdeckas kapra. Ha 3toit kapre gomkHbl GoiTh npeacras-
NeHbl BCE ONEepaumu, BbINOHAEMblE OAHWM PabouuM WM B OAHOM Uexe Npeanpu-
ATUA.

« Kapra TMNOBOro TEXHONOMMUYECKOro NPOUECcca COLEPXKUT CBELEHMS O CPeacT-
BaX TEXHO/OMMUECKOTO OCHALLEHUS M MaTepUanbHbiX HOPMAaTHBAxX ANS W3roTOBNE-
HUA PYNNbl CTAHAAPTHLIX feTaner U cOOPOUHbIX eauHMLL.

B KaXKQOW TEXHO/IOMMUECKON KapTe yKasblBaloTCA: Ha3saHWe onepaumu, cxema
YCTAHOBKK M 0BpaboTKu U3AeNUSA, NPUMEHSIEMbIE CTAHKH, MHCTPYMEHT M NPUCNOCo-
OneHus, pexum paboTbl (CKOPOCTL, TEN/IOBOW PEXMM U T. 4.), NPOAO/IKATENLHOCTS
06paboTKH, CneuransHoCTb M paspag pabouero, CTOMMOCTL KaXKAOM Onepauu.

K TeKCTOBbIM TEXHONOrMUECKMM [OKYMEHTAM OTHOCATCA MHCTPYKUMM, MaTepu-
aNbHble BEAOMOCTH, BEAOMOCTb OCHACTKM, ONMCaHUA ¥ ApYrHe LOKYMEHTbl, cOo-
depxawme cnnowHorn Teker. Ciopa ke exofsar TabnuuHble AOKYMEHTbE KapTbl
TEXHONOMMUECKMX NPOUECCOB, BEAOMOCTH W ADYrHe AOKYMEHTb, rae TeKCT pasdur
Ha rpagbl. TexHonoruueckas MHCTPYKUMA npegcraenser coboi QOKyMeHT, cogep-
MALMH ONUCAHUE LUMKNE TEXHONOMUECKMX ONepauri ONs KOHKPETHOrO NPOU3BOA-
CTBa, cneuudMueckux NPUEMOoE pPaboTbl, METOAMKM KOHTPONSA TEXHO/IOMMUECKOro
npouecca, Npasun NoNb3osaHus obopynoeaHueMm u npubopamu, Mep BesonacHo-
CTH.

TexHonoruueckuin npouece, ohopMEHHbLIH B BUAE TEXHONOMMUECKUX KapT M UH-
CTPYKUMH, AO/MKEH CTPOrO U TOYHO BLINOMHATLCA Ha KaKaoM pabouem mecte. 310
Ha3bIBAETCA TEXHONOMMUECKON AWUCUMNIMHOW NPOM3BOACTEA.

NMPO®ECCHUU U NMPOU3BOLACTBO. OcHosHyO 4aCTb MapLIpPYTHOM KapTbl
(NocnepoBaTENbHOCTD TEXHONOMMUECKMX ONEpPaLMi M3roTOBNEHUS Kakoro-nubo wms-
[ENUA) COCTABNSIOT UHXEHEPDI-TEXHONOMM U TEXHONOMM, 3aHUMAIOWMECH CO3AaHU-
€M U OpraHM3aumMen TOro AW MHOrO NPOM3BOACTBEHHOrO Npouecca. JTO Kacaercs
BCEX OTpacnen NPOM3BOACTBA.

CNOBAPD: rexHonoruueckas pokymentauus.

MPOBEPDBTE CEBH: 1. Yro sasmsaerca texsonormieckos nokymentausen? 2%, [nsa yero
CTaHAaPTHIUPYIOTCA TEXHONOrMYeckue Aokymentol 8 rocygapcrse? 3. Kakue sugm texwonoruue-
CKMX KapT MCNONB3YIOTCR NP NPov3sogcTse getanen u uzgenun? 4. Y1o OTHOCHTCR K TeKCTOBbIM
AOKYMEHTaM 8 TEXHONOTMHECKOM [OKyMeHTaumu?

nOAYMAMTE, noseMy npM MacCosBOM NPOM3BOACTEE COCTaBNRETCHE TeXHONOrdyeckas [OKy-
MeHTauMa, a peMec/ieHHKK, Takxe Jenas KaueCTBeHHMEe HM3LeNHRA, O6XO£HYC’! bes wee.
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o KABUHET U MACTEPCKAHA ©

lMpakTuueckoe 3agaHue

PaspabortaTb BapMaHT HECKONbKMX CYBEHWDHBIX M3OENWH C NOMOLWbIO Me-
T0Aa (hoKaNbHbIX OOBEKTOB:

— Bblbparb TPU-YeTbIpe CAydarHbIX O0ObEKTa, LONONHUTENLHBIX K (OKaNb-
HOMY OObeKTy;

— BbIGE/IUTDL CYLIECTBEHHDIE NPU3HAKK Y CAYYaHHbIX OOLEKTOB;

— COCTaBWTb BO3MOXKHbIE COYETaHMsl NPU3HAKOB ClyyarHbIX OOBEKTOB
C (hOKa/IbHbIM OOBEKTOM;

— NPOaHaNU3MPOoBaTh NOJYYEHHbIe BapuaHTbl, BbiBpartb U3 HUX Haubonee
OPUIMHANbHbIE ¥ BO3MOXHbIE NSl BON/OLWEHMA 8 Marepuanax;

— BbINONHUTL TEXHUYECKMH PUCYHOK MOEeM HOBOro obbvekra.

OueHb 3hheKTUBHO CO3AaHHE MAEH OPUIMHANBbHLIX U3LENUN 4N TBOpYe-
CKMX NPOEKTOB C NOMOLWbKO MeToaa (hoKabHbiX 06beKTos. BoibparHbii ans
COBEPLIEHCTBOBAHUA OOBEKT Ha3blBalT (DOKA/IbHLIM, TaK Kak Ha HéM co-
KycuMposaHbl Bce npeobpasosanus. K chokansHomy obvekty pobasnsiorcs
K/KOUEBblE KauecTBa TPEX-YeTbIPEX C/IYUYanHO B3ATbiX 0ObexToB. PaznuuHble
COYETAHMA KauecTs CNyyanHbiX ODBEKTOB € (hOKa/IbHBbIMKA NO3BONSIOT CO-
3aTb HOBOE OPUIMHANLHOE W3Jenue.

OcHosy npoekTa cocrapnisfier TexHuyeckas aokymeHtaums. OHa eraouaer
8 cebsi KOHCTPYKTOPCKYKO, TEXHONOMMUECKYIO, MPOEKTHO-CMETHYIO, HayuHO-
UCCNEROBATENbCKYIO, NATEHTHYKD AOKYMEHTauMu M craHgaptol. OcHOBHbIMK
SBNAKOTCA KOHCTPYKTOPCKAS W TEXHONOMMUECKas LOKYMEHTaLMM.

KOHCTPYKTOPCKan LOKYMEHTaUMs COAEPMMT rpatuueckue M TeKCToBble
Mareprans.

OCHOBHBIM TEXHONOMMUECKHUM [LOKYMEHTOM SBNSETCA TeXHONOryecKas
kapra. TexHonormueckue Kaprbl OblBaIOT CNEAYIOWUX BUAOB: ONEepPauUoHHas
TEXHONOrMYECKas KapTta, oblias, WaM MapLipyTHO-TEXHO/OMMUeCcKasn Kapra,
UMK/IOBAA TEXHONOMMYECKas KapTa, KapTa TUNOBOrO TEXHONOMMUECKOro npo-
yecca.

NOABELEM MUTOIM: 1. B uyém cywHocts Metoga hokanbHbix obvekros?
2. Kakyro ponb B NPOM3BOACTBE MIpaeT TeXHWYecKas aokymextauuna? 3. Hro exnio-
yaer 8 cebs KOHCTpyKTOpCcKas AokymeHtaumn? 4. Kakue LOKYMEHTbl OTHOCATCS K
TexHonoruueckon pokymestaumm? 5. Yro takoe ECKJ u ECTA? [na uero oxu
cyuecTeyror?
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nPoOMn3BOACTBO

Cpeancrsamu Tpyaa Yenoeek so3jencTeyeT Ha npegmetsl Tpyga. Cpencrea Tpysa
MOMXHO PasfefiuTb Ha eCTECTBEHHbIE M TEeXHWUecKWe. ECTECTBEHHbIMM CpeacTBamMM
TPYOa SBNAOTCA PEKW, BOAONaAbl, 3eMAA U T. M., UCNOMb3YEMbIE ANA XO3ANCTBEH-
HbIX Uened. TexHuueckue cpefcTea Tpyfa CO3[AOTCA YENOBEKOM. ITO COOpYxXe-
HUS, 3[aHUsA, PYYHbE OPYAMS TPYAa, MEXaHWUecKMe, asTOMAaTHYECKMe W Apyrue
cpefcrsa Tpyaa.

B csoel TpyLosOM AesTeNbHOCTH Yenosek yacto obxoputcs Ges cpefcte Tpy-
fa, MCNOoNb3ysi TONbKO CBOM BO3MOXHOCTM (MbilNeHWe, NOBejeHue, ronoc, peus,
MHMMUKY W T. N.). TakMMu CpefcTsaMu noNb3yroTcs, HanpuMep, yuéHble, npenoga-
BaTeNld, aKTEPbl, OpraHW3arops! yero-nubo, agenyrarsi W T. M.

Bbl y3Haere:

® KaKue COBDEMEHHble CPEeACTBa PYUHOro TPYAa WMCNONb3YIOTCsA B TEXHO/MOrMue-
CKMX Npoueccax;
® xakuMm obopygosaHveM ANs TPyfAa OCHALLEHO COBPEMEHHOE NPOM3BOACTBO.

Bbl HayuuTecs:

® pazbuparnca B BMOAX M NpeHa3HaYeHWH COBPEMEHHBIX PYYHbIX 3/1eKTPUH-
UMPOBAHHBIX WHCTPYMEHTOS;

® OpHEHTUPOBATLCA B BUAAX 0BOPYAOBaHMS COBPEMEHHOrO MPOU3BOACTEA;

® NONb30BATLEA HEKOTOPbIMK BUAAMU  3/EKTPU(IULUMPOBAHHDIX MHCTPYMEHTOB
NPy BLINONHEHUM NPOEKTHLIX paborT.
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2.1_ CoBpemeHHbie CpeACTBA Py4HOro Tpyaa

Y10 U3MEHHNOCH B YCTPOUCTEE OPYAMW TpyLa CTONAPOB W Clecapen
B TEUEHMEe NOCNEeHUX BOCbMU aecsatvnetvn? [lns oteera Ha 3T0T BO-
npoc obparurech K UCTOPUM PA3BUTUA ODPYAMH TPYAa, KOTOPYIO MOX-
HO HanTh 8 UHTepHerte.

ObpaboTka Marepuanos PyyHbIMU MEXAHUUECKMMU MHCTDYMEHTaMM AOCTATOYHO
TPYQOEMKas U HenpoussoguTenbHas. [opasgo addektvsHee 3t paboTbl MOXKHO
BbINO/IHATL C NOMOLLBKD 3NEKTPHUPULUPOBAHHOIO AW MOTOPHOTO PYYHOTO WMHCTPY-
MeHTa.

MexaHHUECKuM UHCTPYMEHT HEODXOAWM NPU OTCYTCTBMM MCTOUHWKOB 3/1eKTpHUE-
CKOM 3HEpruy W Npu NpPou3soacTse HeDONbWMX NapTuk Tosapa. McnonbioeaHue
3NEKTPUDULMPOBAHHOTO MM MOTOPHOTO MHCTPYMEHTa UenecoobpasHo npu npo-
u3soacTse DONLIUKMX NapTwi TOBapa, B MacCOBOM NPOW3BOACTEE.

JneKTpUUECKHE HHCTPYMEHTbI ANSl NMUNEHUA APEBECHHbI, METANNOB W NnacT-
Macc. [ns nuneHus OpesecuHbl, METANN0B M NAACTMAcC MOXHO MCNONb30BATh
3NEKTPUDULMPOBAHHBIE HOXOBKM NO APESECMHE M MEeTaNNy C NUTaHWeM OT CeTu
UK akkymynaropa (puc. 2.1).

0—/ Puc. 2.1. AkkymynsTOpHbIE HOXOBKH: @ — NO gepesy; & — no meranny

a)-g 6)—— __/

0—/ Puc. 2.2. Dnekipuyeckde nuabl: 0 — UENHAR aKKyMY/NATOPHAR C GBAratefnieMm BHYTDEHHero
CropaHus; 6§ — UWMPKYNRpHaR

p

0 18



o-—/ Puc. 2.3. Dnextpuyeckuin nobaux

o_/Pnc. 24. HoxHuupt [N8 TKaHW M NABHKH: @ — CO CXORAWHMHCA NE3BUAMM;
6 — C BpPaWAOWMUMCA MHOTOYrONbHBIM SUCKOM

r =

0)4/

INeKTPUDHUUNMPOBAHHDBIE LENHDBIE, UMPKYNAPHbIE ¥ CabenbHbIE NW/Ibl UCNONLIYIOT
LN PacnNMIUBaHUsA ApeBecHbIX Mmarepuanoe Gonbwon Tonwmsbl (puc. 2.2).

Pabourm opraHoMm UenHoW NuAbl ABNAETCA NUbHAA UMb C PEXYLUMMU 3yObsAmH,
UMPKY/ISIPHOM NWAbI — BPALLAIOWMHHCA AUCK C 3yObsMM.

CabenbHan anekrpuueckas NUNa-aNNMratop CXO4Ha C 3NEKTPUUECKOW HOMXKOB-
KOW, HO (hDM3MUECKUX YCHNMM OT UesloBeKa ONA NUNEHUs TpebyeTcs 3HauMTeNbHO

MeHbLLE.
Ins pesaHns ApeeecHbiX MaTepUanos, METANIOE M NNACTMACC UCNONb3YKT Nob6-
3uku (puc. 2.3) u eubpaunoHHble peHosaTopbl. JIOB3MK — yHMBEpCANbHLIM WMH-

CTPYMEHT. 3aKpennss B HEM pas/fiMuHble NONOTHA, MOXHO pe3aTh Kak ApesecHble
Marepuansl, Tak U MeTannbl.

PeHosatop — 370 YHMBEPCA/IbHBIM 3NEKTPOMUUMPOBAHHBIM WHCTPYMEHT, KOTO-
PbiM BLINOHSAET MHOXECTSO pPaboT: pexer ApesecuHy W metans, Wiudyer, 3ara-
yuBaeT, 3audllaert, NOANMAMBAET U paspesaeT CNOAMM.

INeKTpUUEeCKHEe HOXHMUbBI ANs pa3pe3aHHus TKaHW, NNEHKH W NIMCTOBOro
MeTanna. J/IeKTPUYECKHE HOXHUUDBI ANA Pa3Pe3aHts TKaHW MOryT ObiTh OCHAaLLEHbI
ABYMA CXOAALWMMUCA ne3suamu (puc. 2.4,0) UNM BPALLAIOWKUMCA OMCKOM C OCTPOM
KkpoMkor (puc. 2.4, 6). [IUCKOBLIMKU HOMXKHMUEAMU MOXKHO Pa3pesarb TKaHW PasHoM
TONIWUMHDI U MIEHOUHbIE MaTepHansl.

HoxHMUbI AN paspesaHys NMCTOBOrO MeTanNa M NNacTMacchl KOHCTPYKTUBHO
MOrYT ObiTb NOXOXWU Ha HOXKHMULI LIS De3aHusi TKaHu, HO Bonee npouHble.

CyliecTByloT TpU MOOMMMUKAUMM HOXHUL NO MeTanny: nucroesie (puc. 2.5),
BbIpyOHbIe M WiKLesble.

19 o



o_/ Puc. 2.5. Jluctossie HOXHMUSDI QAR METaNN0B 4 nNnacTMacc

IneKkTpHYECKHEe MHCTPYMEHTbI ANA CTPOraHHWA ApPeBeCHbIX Marepuanos. Ta-
KMMU MHCTPYMEHTaMM ABNAKOTCA 3neKTpuyeckue pybanku. Onu MoryT GbiTh nepe-
HocHbIMK (puc. 2.6) u craumoHapHbiMu. CTaumorapHbii pybaHoK ycraHae/nmeaercs
Ha crone. Y Hero obbiuHO WHpe nonoca 0bpaboTtku Marepuana.

JneKTpUUECKHE WHCTPYMEHTbI ANsl CBepneHWs U AonbneHus Mmarepuanos
W3 [peBeCHHbl, METannoB, nnacrmacc. [l CBepsieHUs OTBEPCTUM MCNONb-
3YIOTCA PYyuYHble 3/IEKTPUYECKHME APend C NPUBOAOM OT CeTH MU aKKymynstopa

(puc. 2.7).
Onsa nonbneHus QPEBeCHbIX MATEPUANIOB M METANI0B TAaKXe MMERTCH 3NeKTPU-

HUMPOBAHHDIM MHCTDYMEHT. JTO 3/IeKTPUUYECKAR CTaMECKa U 3/1eKTprUecKoe 3y-
ouno (puc. 2.8)

O—/ Puc. 2.6. MepenocHon 3anekrpuueckun pybawnox
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AneKTpHUYECKHe MHCTPYMEHTb Ans 06paboTku ApeBecHHbl, MeTanna, nnacr-
Macc M CTpOMTeNbHbIX Matepuanos. [lpu npobusaHuu OTBEPCTUI B CTPOMTEND-
HbIX Marepuanax Mcnonbaylort nepdoparopsl. Hanpumep, apens-nepdoparop ans
BbINOJIHEHUS OTBEPCTUM B KamHe M Betone (puc. 2.9). B 31oM MHCTpyMeHTe csepno
HE TOJIbKO BPALLAETCH, HO M ABWXETCH BNepei-Hasag.

Lns obneryenus pabot No JONBNEHUIO KaMHA 1 BEeTOHa UCNOMb3YIOT Cneurasb-
Hble nepdopatopsl, pabotaowmre Kak oTOOMHble MonOTKM. [lepdoparopbl MoryT
paboTars He TONBbKO OT UCTOYHWKOB 3MIEKTPUUECKONW 3HEPIUM, HO M OT MCTOUHMKOB
COKaToro BO34yXa, B YaCTHOCTH OT KOMNpeccopa.

Ins wnudoeaHus U3LENMH M3 LPEBECHDBIX MATEPUAsIOB, METANNO0B U NPUPOLHO-
r0 KamHsA UCNONLIYIOTCA WAKGOBANIbHDBIE MALUMHKW Pa3HbiX KOHCTPYKUMHK M PasHbIX
npuHumnos geuncrema (puc. 2.10).

IneKTpHYECKHEe W NHEeBMaTHYEeCKHEe WHCTPYMEHTbl ANsl OKpallMBaHHUA W na-
KHPOBaHHA Pa3NIMUHbIX NOBEPXHOCTEH. TEeXHONOIMMUECKMe Onepaunn OKpaluuBa-
HUS MU NAKMPOBAHUA MOTYT BbINONHATLCS 3NEKTPUDUUMPOBAHHBIMK WK NHEBMATH-
yeckUMM UHCTpyMeHTamu. OHM HasblsaloTcsl Nynbeepusatopamu (puc. 2.11).

INeKTpUYECKHE WHCTPYMEHTbI ANs pa3pe3aHus, W3MeNbuyeHWs MULLEeBbIX
npoaykroB. [ns obneruenus HapesaHus NPOAYKTOB MUCNOMb3YIOTCA 3NEKTPUYECKUe
HOXW M [MCKOBbIE WMAM POTOPHbIE NomTepesku (puc. 2.12) ¢ pPydHbIM W 3/1EKTPU-
YECKUM NDPUEOAOM.

o_/ Puc. 2.8. Mucrpymentol ans ponbnenus: @ — 3nektpuueckas cramecka; 6 — nepdoparop
(23ybuno) ans gonbneuns u pybxu

o_/ Puc. 2.9. Apenv-nepdopatop
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o_/Puc. 2.10. Mawwnka wnudosansHas neuroudas (o); yrnosas wancdoszanbHas MawuHKa
(6onrapxa) (6)

—

o_/Pnc. 2.11. MNMynvsepusatopbl: @ — NHEBMATHYECKUM; 6 — 3INEKTPUHECKHMA

O—/ Puc. 2.13. Jpobunku: ¢ — xodemonka; 6§ — cepmepckas sepHoapobunka; 8 — cagoso-

OTOpOAHNI‘d MIMENbYHATEND Tpasdl, CONOMuI, AuCTbes, Cyyves

4
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Ins opobnexnsi Cyxux NPOAYKTOB BMECTO CTYNKM M NECTUKA MCNONL3IYIOT 3/1eK-
TPHUECKYIO ApoBMAKYy vnu kodemonky (puc. 2.13, a).

Ha npoussopncrse, 8 (hepMepCKUX XO3AWUCTBAX MCNONbIYKOTCA NPOU3BOAMTE b~
Hble u3Menvumtenu 3epHa (puc. 2.13, 6) W cneumanbHble U3MENLUUTENM Tpasbl,
CONIOMBI, NUCTbES W Menkux cyubes (puc. 2.13, B). MonyueHHas macca MCNosbay-
€TCs ANS NPUroTOBNEHUA KOMNoOCcTa — yaobpeHus ons caga v oropoga.

Ina obnerueHns U YCKOpEHMA M3MenbueHus Msca, poibbl U APYrUx NPOAYKTOB
NPUMEHAKOTCS 3NEKTPUUECKHE MACOPYOKM.

Ina npespalieHus NPoAYKTOs B KaweoOpasHyr Maccy MCnonb3yoT GneHgepsl
(pyc. 2.14) u yonnepol.

o /" Puc. 2.14. Bnengep

NMPO®ECCHUU U NMPOU3BOLCTBO. Ha npeanpuatvax pasnuuHbiX BMAOB
NPOU3BOACTBA MNPUMEHSIOTCA 3INEKTPHUUECKME WMHCTPyMeHTbl. [lonb3osarbes 3nex-
TOMYECKUMM MHCTPYMEHTAMM, DPAcCUMTaHHbIMKM Ha Hanpsiokenue 220 B, paspewero
paboTHMkam pasHbix npodeccun crapwe 18 ner. Kaxabii M3 HUAX JOMKEH NPOHUTH
UHCTPYKTaX No obecnedeHnio BesonacHon paboTsl 1 HEYKOCHUTENLHO cobnogars
HeoDXoAMMble Npasuna U NpYeéMbl paboTsl.

INEKTPUDUUMPOBAHHBIMK  AKKYMYNATOPHBIMK MHCTPYMEHTAMM MOXHO NONb30-
BaTbca MonogbiM noasam v go 18 ner, cobnogas obuwme npaeuna GesonacHoCTH

TPysa.
CNOBAPD: anekrpuueckue wHCTpYMEHTSI.

NMPOBEPBLTE CEBA: 1. Yen 3NEKTPHHECKHUE MHCTPYMEHTH OTAMHAIOTCH OT CXOAHBIX Mexa-
Huueckux uHcrpymentos? 2. Mpu emnonHenun xaxux sugos obpaborkm moryt BuiTh McnonbaosaHn
anexTpuueckue uHctpymentoi? MNpusegute npumepst. 3. Mpu kakux ycnosusx uenecoobpasHo wam
HeuenecoobpasHo Mcnonbioears anekrpuueckue onepauuu? Mpusegure npamepot. 4. Jliogn kakux
npodeccurt Moryt pabotath € 3INEKTPHHECKUMA MHCTPYMEHTAMM NpPU BLINONHEHMH csoed pabo-
1?7 MNpusegute npumepsr. 5% B uem cxogHsl texHonorum obpabotkn marepuanos pasnuuHbiMK
3nekTpuueckumu uucrpymentamu? 6. Mouemy ans usrotosnenus asyx kotner uyenecoobpaszHee
NONMb30BATLCA HONNEPOM, a He Macopybkon?

*Q I’IOAVMAMTE, noYeMy cgenath OTBepCTMs B KaMmHe wau OeToHe nerye gpenbio-
nepdopatopoM, yem obbivHON Jpenbio.
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2_2. CpeacrtBa Tpyaa COBpeMEHHOro NMpOM3BOACTBA

BcnoMmHuTe, Kak KnaccubuumpytoTes MawuHbl. Kakue malumHbl MoryT
MCNONL30BATLCA MIOAbMM B KauecTee CPefcTe Tpyaa NpW M3rotosne-
HWUWM Pa3/IMYHbIX NPOLYKTOB Tpyaa?

TexHonoruyeckue MawHHbl B MAWMHOCTPOEHHH. OCHOBHBIMK CpeacTBaMM
TDYAA COBPEMEHHOrO NPOM3BOACTEA AB/ISHOTCA TEXHONOIMMUECKME MaluHbl. B ma-
LUMHOCTPOEHUM MHOTHE TEXHOJIOMMUECKME MALLMHbI NpefHasHaueHbl ana obpaboTku
KOHCTPYKUMOHHBIX MaTepuasioB, U NPexie BCEro 310 CTaHKM.

CraHku MoryT BbiTs MeTano- 1 AepeeoodpadarbiBaloWMMK, KAMHEPE3HbIMU U T. 1.
Mo cBoeMy HaszHAUEHMIO CTaHKWM Da3feNsAioTCs Ha ChneuqasbHble, YHUBEpCa/ibHble
U CNEeUHaNU3MpPOBaHHbIE:

* CneymanbHble CTaHKW npefHasHadeHbl Ans 0bpaboTku geranen onpepeneHHon
hOPMbl U ANA BbINONHEHUA ONPEAENEHHDIX ONEPaLMH;

* YHMBEDCA/IbHbIE CTAaHKM NpefHasHaueHbl ANA BbINOJIHEHUS DAa3HOODpasHbIxX
onepauui Ha AeTansix pPasHoM (hOPMbl, U3IOTOBJIEHHDBIX W3 Pa3HbLIX MATEPUA/IOB;

o CNEeUMaNmM3upoBaHHble CTaHKW MOryT ObICTpO nepeHanaxusarbes ans obpa-
OOTKM aetaner pasHOW hopMbl.

Mo euay BbLINONHAEMbIX ONEpauui CTaHKW pPasfensitoTcs Ha TOKapHble, Ceep-
NunbHble, tpesepHble (puc. 2.15—2.18) u 1. n. Ina obecneyeHun BbICOKOTOUHOM
0BpaboTku geTanen CO3[arTCA NPEUN3UOHHDIE CTaHKM.

BbICOKONPOM3BOANTENDHDIMM  YHUBEPCANILHLIMK - CTAHKaMKU  ABNSIKOTCA  CTaHKM
C UMCNOBbIM NporpamMmHbiM ynpasneduem (HIY). MNpu cmeHe 3agaHHOM NporpaMmbl
TaKkue CTaHku MoryT ObiTb ObICTPO NepeHacTpoeHbl Ha obpaboTxky meranen Lpyrow
¢hopMbl U pasmepos.

MeTtannopesylime CTasku AN BbINONHEHUS DONBLWOIO YMCNE TEXHONOTUYECKMX
onepauui 6e3 nepeycraHosxku obpabartbiBaeMbix AeTaned, UMeoLLMe asToMaTuye-
CKYK) CMEHY MHCTPYMEHTa M OCHaweHHble cuctemamu UMY, Hasbisawotcs MHOro-
OnepauroHHbIMK.

Lna yckoperus npoueccos obpaboTKW, KOHTPONA ¥ COOPKW CO34al0TCA aBTo-
Maruueckue CraHouHble IHMK. OHM BKMKOUAKOT B ceDs pas/iMuHbie CTaHKM, YCTPOH-

0—/Puc. 2.15. Toxkapumi cranox-asromar gns obpaborku metannos (g); TOXapHbi CTaHOK no
Aepesy (6)
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0—/Puc. 2.16. Ceepaunvunie crauku ans obpaborkn merannos (@) u ans gpesecuunl (6)

P E—

o_/Pnc. 2.17. ®pezepusie cTanuku gns obpabotku merannos (g) # ans obpabotku gpesecunn (6)

o)—/

cr8a, npucnocobnexus, obecneunsalolme NUTbE, 0OpPaboTKy, KOHTPONL (HOPMbI
U DAa3MepOoB, MOWMKY M YNAKOBKY, MalUMHbI, KOHBEMEpbI, MaHunynaropb! (npocren-
wre poborbl), obecneumsarowme nepegady obbEKTa OT OAHOM TEXHO/OrMUECKOH
MalUMHDb! K APYrow.

Mo sHewHeMy BMAY M YCTPOMCTBY COBPEMEHHBIE CTAHKM 3HAUMTENIbHO OTNMYE-
HOTCS OT CTAHKOB NpexkHux Ner. [pUMepoM TaKoro CTaHKa SB/ISEeTCA COBPEMEHHbI
3D-npuHTER, NPefHasHauUeHHbIM ANA U3rOTOB/EHMS TPEXMEPHDLIX (0BbEMHbIX) aerta-
Nent U3 TBEPAbIX Marepuanos, He Tpedylowmx AanbHerwen obpaboTxu.

TexHonoruyeckHe MallMHblI Ha NPOM3BOACTBE TKAHEH W NpeanpUATUAX 06-
LWEeCTBEHHOro NUTaHWA. Ha weenHbix abpukax PacKpoW TKaHW NPOM3BOAMTCS

o._/Puc. 2.18. WaucbosanoHuiit ctaHok no metanny
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o_/Puc. 2.19. MNonynpomsiwneHHas TeXHONOrMYECKan MaWwWHa Qns Hapesauus xneba Ha nomru

0 26

Ha CneuuranbHbIX PACKPOMHBIX MallMHax. B HUX pesxywmM MHCTPYMEHTOM sisnsercs
HOX B8 BMAE 3aMKHYTOM CTa/IbHOW HENPEPLIBHOM NEHTbl.

OcHoBHbIM 0BOPYAOBAHUEM TEKCTHALHBLIX (HabPUK ABNAHOTCA POBHUYHBLIE W NPS-
OWNbHBIE TEXHONOMMUECKHE MalMHbl U TKaukue cradku (puc. 2.20).

Ha npeanpuatusax OBLECTEEHHOTO NUTaHMA W XN1eDONEKapHAX UCNONL3YKOT Ma-
WKHY ana HapesaHus xneba Ha noMmtu (puc. 2.19), a Takxe neum, nauTbl, TeCTo-
MECbl, KOHBEHEDDL! WU APYrie BUAbl TEXHONOMMUECKMX MAaLUMH,

TexHonoruueckue MawuHbl ana o6paboTku cTpoutenpHoro marepuana. [lpu
NPOU3BOACTEE CTPOMTESNbHLIX M OTAENOYHBIX MATEPUAIOB NPUMEHAIOTCA CTaHKU ANs
MEXaHUYECKOH 0DpaboTKU NPUPORHOTO W MCKYCCTBEHHOIO KaMHS: CTaHKWM Ans pe-
3aHUA KaMHS$, CTaHKu ONns WandoBaHus ¥ nonuposasusi kamHs (puc. 2.21) v ap.

TexHonoruueckue MalKHbl B CENbCKOM XO3AMCTBe. B cenbckoxossmncreen-
HOM NPOM3BOACTBE CPEACTBAMM TpyAa SBNAKOTCA TPAKTOPbl, KOMOaWHbl, CEANKM,
LOMNbHBIE YCTAHOBKM M APYrHe BUAbl TEXHONOrMUECKUX MmawuH (puc. 2.22).

NMPODECCHUU U NPOU3BOACTBO. Cneuymanucramu, paboraiowmmu ¢ uc-
NONb30BAHMEM COBPEMEHHBIX TEXHONOMMUECKMX MALUMH, MOrYT ObiTb CTAHOYHMWKM,
Wweew, noeapa, CTpouTend, kombanHeépbl U ap. B Tom cnyuae, ecnu TexHonoruye-
CKMe MawwuHbl ocHawersl UMY, obcnyxusalowme Ux CneuManmcTbl JOMXKHLI UMETH
cheuMansHoe TexHuueckoe obpasosanne. K Hassanmam ux npodeccun nobasnser-
CA CNOBO «ONEpaTop», HanpuMmep ONepartop WwsenHoro obopyaosarHus, onepartop
crankos ¢ 4MY.



o._/Puc. 2.21. Cranku ans pezauus (g) u aAns nonuposauus (6) kamus

o_/Pnc. 2.22. Cpegcisa NpOM3BOACTEEHHOTO TPYRA B CENLCKOM XO3RMCTBE: G — KONECHBIM
TpaxkrTop; 6 — 3epHoybopounnit kombain; 8 — cesnka; 2 — kaprodeneybopounbiin kombanu

—

2)

* CNNOBAPD: rtexHonoruyeckas mawuna.

MPOBEPbLTE CEBA: 1.» Moxemy Ha DONbLWMX NPESNPUATURX DYHHBIE H 3INEKTPHUDHLMPO-

BaHHDIE MHCTPYMEHTD! BCE Halye 3aMEeHRIOT TexHonoruyeckumu mawunamn? 2. Kakue suap cramkos
sn1 3vaete? 3. Kakumu texsHonoruueckumu MawmHamd obopyayloT nNpeanpusTHs 0bwecTeeHHoro

nUTaHusA?

NMOAYMAMTE, «akue suapi cennckoxoasiictaennnix mawm sbi 3vaete. Hasosute sugel pa-

607, KOTODbIE OHM BLINONAHAIOT.
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2-3_ Arperatsl U NPOM3BOACTBEHHbBIE JIHHHH

BcnoMmHMTe, 4TO Takoe NPOM3SOACTBEHHbIE NWHWMM. M3 Kakoro obo-
PYAOBaHWA OHM MOTYT ObiTb CHOPMUPOBaHDI?

Arperar. CywecTsyeT HECKONIbKO 3HAUEHUM CoBa «arperary:

* MalMHHLIK arperar — 3T0 YKPYNHEHHbIM 3/IEMEHT MaLUMHDBI, BbINONHAOLLMM
onpefenéxrble MYHKUMM B TEXHONOMMUECKOM NPOLECCE, HANPUMED 3/1eKTPOABHIa-
TeNb MKW HAcoc;

o arperar — 370 MEXaHWUECKOE COSAMHEHHME HECKONbKUX MaluuH, paboTarolmx
B KOMMNJIEKCE; Hanpumep, NaxoTHbIM arperar COCTOMT M3 TpakTopa, Nayros v 6o-
poH. CoepuHeHue MallMH 8 arperar HasblBaeTCs arperaTtMposaHueM.

Arperartbl MOryT UMETL Pa3Hble KOMIIEKTaUMI0 U HasHaueHre, Hanpumep: arpe-
rarol ans OypeHus U 0BCNYKUBaHUA HETSAHDIX U Fa30BbIX CKBAXKMH; XONOAWUNLHBIU
arperar, COeMHAILWMIA 3/EKTPUUECKUH ABUraTENb, KOMNPECCOP, Pajuarop; cospe-
MEHHbLIK asTOMOOMADL, B KOHCTPYKUMM KOTOPOro ODbveAMHEeHbl ABUrartent BHYTPEH-
HEro CropaHus, akKyMyNsTop, 3NeKTPOreHeparop, 3/NeKTPOABUrarteNb Craprepa,
TPaHCMHCCHA M ApYyrue YCTPOWCTBa.

Mpou3BoacTBEHHbIE NUHHUH. TEXHONOMMUYECKME MAlLMHLI B YCNOBMAX NPO-
M3BOACTBA MOrYT ODBEAUHATLCS B NPOU3BOLCTEEHHDIE TEXHONOTUUYECKHUE NIMHMMH,
obecneunearome BLINONHEHUE MHOTOONEPALMOHHOIO TEXHONOMMUYECKOrO Mpo-
uecca.

Hanpumep, NpoU3sOACTEEHHAA NMHUS ANA M3roTOsNeHUs Tpyd Gonblworo gua-
MeTpa ANA rasonposofos BKAKOUaeT B ceba HeCKONbKO ycTaHosok: 1) ans nogauu
NAOCKOrO CTaNbHOIO NMcTa Ha hopmosanue (puc. 2.23, @); 2) ANsi U3roTOBNEHUS
3arOTOBKM UMAMHAPA; 3) AN M3rOTOB/IEHUS M3 3arOTOBOK UM/IMHADA 3aKOHYEHHOW
copmbl; 4) ona csapku Wea; 5) ANns npoeepku Kavectsa ceapku (puc. 2.23, 6);
6) 0N NOAroToBKM TPYD K CKNAAMPOBAHMIO M OTNPaBKe.

MpOM3BOACTEEHHDBIE IMHMM LUMPOKO NPUMEHSIIOTCA B TEX OTPacNsX NPOU3BOA-
CT8a, KOTOpbIE CBA3aHbl C BbINYCKOM Maccoson npogykuuu. Hanpumep, Ha npeg-
NPUATHAX NULLEBOH NPOMBILLNIEHHOCTH YCTAHABAMBAKOTCA NPOU3BOACTBEHHDIE IMHUM
ans usrotosnedus xneba (puc. 2.24), eadens, CaxapHOro NeyeHbs, KyKypy3HbiX
nanoyek W APYrux NPOAYKTOB NUTAHMA.

ABTOMaTHUECKHE NPOMU3BOACTBEHHbIE NIMHWKM MoryT paborarh Ges Henocpea-
CTBEHHOIO yuacTusi uenosexa. [IpMMEpOM TaKOM NHMHUKM CNYXWUT NPOM3BOACTBEH-
Has /IMHUA NO NPOW3BOACTBY YMNCOB. B HEKOTOPbLIX TEXHONOIMYECKMX Npouec-
cax OTAeNbHble Onepauuy HEBO3MOXHO MM 3KOHOMMUECKM HeuenecoobpasHo
aBTOMATM3MpPOBaTb. Takue onepaumu BbINONHATCA PabouvMM C MCNONb30BaHWE
py4HbIX MHCTpyMeHTOB (puc. 2.25). Takas NuHWA ABNSETCS NONYaBTOMAaTU3WPO-
BaHHOM.

PoboTbl pasHOW CNOXKHOCTM MOTYT BbINONHATL YaCTb (hyHKUMWM Ha asToMaTuue-
CKOM NPOM3BOACTBEHHOM /IMHUM.



0—/ Puc. 2.23. MNogasa cranvHoro nucta Ha copmosanue (@); nposepka kavectsa csapku (&)

a)

o /" Puc. 2.24. MNpouzsoacreenHan NdHMs gas suminycka xneba

O—/ Puc. 2.25. NonyasromatuanposaHHas NpoOM3SOACTBEHHAR NUHWUA NO U3rOTOBAEHMIO XOAOBOrO
y3na asromobuns

* CNOBAPD: arperar: npounseoacrsexHas nuHus.

MPOBEPbBTE CEBA: 1. Yo raxoe arperar? 2. [nas uero npegHazHaueHa NPOW3BOACT-
sennan nuuus? 350 . Mo UutepHety u cneudanbebiM CNpasouHuKaMm yrowHuTe, Kakue yHKumMm
BLINONHAKT PaboTHMKKM, OBCNYKMUBAIOWME ABTOMATUHECKYIO NHHMIO.

nO,QYMAMTE Hag Takon npobnemMon: 8 HACTORUEEe SPEMA MOXHO CKOHCTDYMPOBATL M W3-
rotosuts pobota, smnonnsowero nodbyl dusnueckyio pabory, KOTOpyK© Ha NPOW3BOACTEE Aenaert
uvenosex. MNouemy xe He cozgaloT takux pobotos gns asrocboOpouHbIX KOHBenepos?

BC”OMHMTE, KaKkunx p0601’05 MOXHO yBrgeTh gqoMa W Ha NpoM3soAacTse.
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KABUHET U MACTEPCKAHA

MpakTHueckue 3apaHus

1. Cobepure uHopMaumio ¥ OOPMHUTE UANKOCTPUPOBaHHLIM BykieT o co-

BPEMEHHDIX 3/1EKTPUPHUMPOBAHHDIX U NHEBMATUUECKMUX DYUHBIX MHCTRYMEHTAxX,

npuMeHseMblX B Npou3sofcTse.

2. O3HaKOMbTECH C YCTPOMCTBOM W NPAaBUaMKU NOMb30BAHWA OTAE/IbHBIMUA BH-

AaMU aKKYMYNATOPHDBIX DYYHDLIX MHCTPYMEHTOB U BbINOJIHUTE I'lp06Hble TeXHO-
noruyeckve onepauumi C M3ydeHHbIMU UHCTPYMEHTaMMU.

3. Noxabnopante 3a NpUMEPaMM MCNONbIOBAHUS COBPEMEHHDIX PYUHDBIX 3NEK-

TPUDULMPOBAHHDBIX MHCTPYMEHTOB B ObiTy M NOArOTOBLTE OTUET.

JKCKYypCHUH

MoceTnTe HECKONBKO 3KCKYPCHMHM Ha Bamkaulwue npou3soncrsa, noHabno-
fante 3a paboTOM TEXHONOMMUECKMX MalUWH, arperatos M 3a OpraHusauMen

TEXHONOTMYECKUX NUHUK. MoarotosbTe OTYET.

B ycnoeusx NpOMbILLNEHHOTO NPOM3BOACTBA WK Npu BoNbloM 0ObEME
HENPOM3BOACTEEHHDIX ObITOBbIX paboT HeoBXOAMMO WCNONb3OBaTL COBpPE-
MEeHHbIE CPeAcTBa Py4HOro TpyAaa.

OcHOBHbIMM CpefcTeaMy Tpyaa COBPEMEHHOrO NPOM3BOACTBA SABNAIOTCA
TEXHONOTMYECKME MalMHbl. Ha NpoMbILWAEHHbIX NPEANPUATUAX WHPOKO MC-
NONL3YIOTCA TAKME TEXHOMOMMUECKME MALUMHDI, KaK CTaHKK: YHUBEPCA/IbHbIE,
cneyranbHbie M Cneyuani3uposaHHble.

B ycnosusx npou3sofcTBa TEXHONOMMUECKUE MALUKMHBI OUeHb YacTo 0bb-
EAUHAIOTCS B KOMN/EKCbI, KOTOPbIE BbLINOAHAKT TPYNNY TEeXHONOMMUECKMX
onepaumni. Takue KOMNNEKCbl Ha3bIsaKT arperaramMu. TexHONOrMYecKue Ma-
WHHbI B YCNOBMAX NPOM3BOACTEA MOryT obObeauHsATbCs B Goslee KpynHble
KOMIIEKCHI, NPOU3BOACTEEHHDbIE TEXHONOMMUECKHE NWUHUM, obecneynsas Bbl-
NOJIHEHME MHOTOONEPALMOHHOTO TEXHONOMMUECKOro NPoLecca.

NOABEAEM MTOIM: 1. Ha uém ocHosaH npuHuun pabotsl peHosatopa?
2. lMouemy nepdopatop ObiCTpee BLICBEP/IMBAET OTBEPCTUE B NPUPOLHOM KamHe
unu Geroxe? 3. Yro takoe UMY e cospemenHbix craHkax? 4. Yem arperar otnu-
yaerca ot cradka? 5. Kakoso npegrasHauerue Npor3sOACTBEHHBIX /IMHUK B Cospe-
MeHHOM npou3ssogcTee? 6. 3HaHus Kakux yuyebHbIX NpeaMeTos saMm noHagobunuch
NPU M3yuyeHun mateprana atou rnaebl? Ortserbl 0BCyauTe € OQHOKNACCHUKAMM.
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o_/ Kauectso pesynbratoe nNpouM3soacTsa Kakou-nMbo NpOAYKUMM 3aBMCHT HE TO/b-

0—/ KO OT NOJIOXMUTENbHBIX KAYeCTB CPEeACTE TPYAa, HO M OT OpraHM3auMu v npoeege-
HUA nNpouecca NPOM3BOACTBA. ITO ONPEseNseTcs NPOU3BOACTBEHHON M TEXHONOMM-
YECKOM KyNbTYPOW, a TakxKe Ky/NbTypow Tpyga Kaxaoro paboTHuka.

Bbl y3Haere:
® YTO Ha3blsawoT Kynbrypoﬁ npoussoncisa U 8 4YEM OHa npossnseTcs;
® YTO Taxoe TexXHOoNoruyeckas Ky/bTypa NpPov3eOAcCTBa;
® B UEM NPOABNAETCA KyNbTypa Tpyha Yenoseka.
Bbl HayuuTecs:
® pazbuparbca B NPOSABNEHUAX MATEPUANIbHOM U LYXOBHOW Ky/bTypbl;

® OUEHMBATL YPOBEHD TEXHO/OMMUECKON KYbTYpPbl BAMKAULLErO OKPYXKEHUS;

® 3(hheKTMBHO OPraHM30BLIBATL CBOK AEATENLHOCTL Ha OCHOBE NPasun W No-
JIOXKEHUH KYNbTYpbl TRyAA.
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3. I . Kynerypa npoussopgcrea

Y10 MOXXHO Ha3BaTb Ky/bTYpOM, a 4TO Henb3s? [ae MOXHO yBUuaeTb
NPOSBNEHUA KYNbTYpPbI?

Kynorypa obveguHsier 8 cebe sce marepuanbHble W OYXOBHbIE LEHHOCTH, CO-
30aHHbIE Ye/IOBEUECKMM COODLLECTEOM. JTO TaKKe NPUHATAA COBOKYNHOCTL hop-
MabHbIX M HeOPMAaNbHLIX NPaBuA, HOPM, TpebosaHWH, KOTOpble JOMKeH Cobnko-
Larh UenoBek.

O6wan Kynbrypa Br/KOYAET B CeDA MaTepUaNbHYl0 W AYXOBHYKO KyAbTypy
(puc. 3.1).

ObvekraMu MaTepHanbHOW Ky/IbTYpbl ABASKOTCS OPYAMs TpyAaa, CpeacTsa Npous-
BOACTBA, OfAexaa, ObiT, »xunuwWe, cpeacrsa coobUeHHs — BCE TO, YTO ABAfeTCA
NPOLECCOM W Pe3y/ibTaTOM MaTepUasibHOW AEATENbHOCTH YEeNoBeKa, T. €. BCE CO3-
LaHHOe TexHochepon.

K AyxOBHOM KyNbType OTHOCATCA A3blK OOLLEHMS, 3HaKKM U CUMBOJIbI, HAKOMMIEH-
HbIE 3HaHWS, XYAOXECTBEHHbLIE NPOMU3BEAEHMA, MODPAJIbHBIE UEHHOCTH, NaMATHUKM
NMTEPATYPbI M MCKYCCTBA, APXMTEKTYPLI, PENUruUs, MLEONIONMs, HOPMbl W Npasuna
oBLWEeHUA U noseleHus.

Ina cospanva MartepuanbHbiX ¥ AYXOBHbIX UEHHOCTeH HeobxogvMa KynbTypa
ux npomuseoacrea. Kynsrypa npoussopcTtBa BkNioYaeT B ceOA TEXHONOMMUECKYHO,
MHDOPMALMOHHYIO, PaMUECKYIO M 3KONIOMMUECKYIO KYAbTYPY, & TakXe KynbTypy
KOMMYHHKaUMK (0BLeHUa) 1 KynbTypy Tpyfa paboTHMKOE.

TexHonoruyeckas Kynbrypa SB/SeTCs OCHOBOM NPOM3BOACTBEHHOW KyAbTypbl.
E€ cywHocTb ¥ copepxaHve CBA3aHbl C NOHATHEM «TEXHONOMMA», C KOTOPLIM Bbl
BCTpeuanucs B8 5 1 6 knaccax.

TexHonoruyeckas KynbTypa NPOM3BOACTEA — 3TO PE3YNbTal COBPEMEHHbIX Ha-
YUHO-TEXHUUECKMX U COUMANLHO-3KOHOMMUECKMX AOCTHXKEeHUM Miofein. E€ rnaesbi-
MU NOKa3aTeNsiMU ABNAIOTCA AOCTHXEHWUS COBPEMEHHDLIX TEXHONOIMM, TEXHUYECKUX

CPefCTs, KauecTBO NPOAYKTOB TPYAa, 3KONOMMUHOCTL NPOM3BOACTSA.

o_/Pnc. 3.1, Cocrasnsowme kynsTypn
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/( KYJILTYPA )\

( MaTtepuanbHas AyXOBHaA )
COBOKYNHOCTL MATEPUANBHBIX LLOHHOCTEM: COoBOKYNHOCTL AYXOBHbLIX UOHHOCTON:
npenMeTs TpyAa, CPpeacTsa NPOM3BOACTRA, Hayka, nonutuka, eunocodpun, nutepatypa
pesynsrarsl Tpyna M UCKYCCTBO, PENUrns, MOpans, Neaarormka




UudopmMaunoHHas KynbTypa B8 NPOM3BOACTBE ONpeAensercs Buiaamu npume-
HAeMbIX (OPM OTODPAXKEHUA MHHOPMALMK, COBEPLIEHCTBOM CPEACTs U MeTofos
noucka, cbopa, xpaHeHus, nepepaboTku, npeodpasosaHUs, PacNPOCTPaHEHUs
U UCNONb30BaHMs MHGopMauru. DakTuuecku MHMOPMaUMOHHAA KyabTypa — 3T0
NPUHATAA B COODLLECTBE COBOKYNHOCTb BUAOB MH(OPMALMHU, CHUCTEMA HOPM U npa-
Bu paboTsl ¢ MHopMaUMen, KOTOPbIM NOAYMHSIOTCA BCE YYACTHUKM NPOM3BOACT-
Ba. JTO TaKXKe YPOBEHb COBEPLUEHCTBA NPUMEHSEMbIX CPEACTE NONyyeHusi, obpa-
BOTKU M COXpaHeHus WHbOoPMaUWH.

[padmueckan KynbTypa B NPOM3BOACTEE SABASETCA 4YacTbld MHMOPMALMOHHOM
KynbTypsl. OHa onpefensiercs YypoBHEM COBEPLUEHCTEa CPEACTE M KayecTsoM Nnpej-
CTaB/IeHMA Pa3/IMUHON HarnsgHou W obpasHoM MHpOPMaUMK, KOTopas 3afaercs
CUCTEMOW COOTBETCTBYIOLMX HOPM W NPasul HarNAAHOro OTODPaXKeHUN NPOU3BOA-
CTBEHHOM MHMOPMAUKK.

KOMMyHHMKaUMOHHas KyNbTypa B NPOM3BOACTEE — 3TO CMCTEMA HOPM W NpPasun
OpraH13aumMn B3auMOAENCTEUS Noden B genosor cdepe. OHa noseonsier ycraHae-
NIUBATL NCUXONOTMUECKHMIH KOHTAKT € [eOBbIMU NapTHEPaMM, NOOMBATLCA TOUHO-
ro BOCNPUATUA W NOHMMaHMA B npouecce OOWEHWA, NPOrHO3WPOBaTh NoseaeHue
LeNOoBbIX NAapPTHEPOB, HANPaBNsTb NOBELEHWE [AE/IOBLIX MNAPTHEDPOB K XKENaeMomy
pesynbrary.

B OCHOBE KOMMYHMKAUMOHHON KyNbTypbl NIEXAT ODWENpUHATbIE HPABCTBEHHbIE
TpeboBaHMA K ODLLEHMIO, HEPA3PLIBHO CBA3AHHbIE C NPU3HAHUEM HENOBTOPUMOCTH,
LUEHHOCTH KaXKOAOW JIMUHOCTH: BEXIMBOCTb, KOPPEKTHOCTb, TAKTHUHOCTb, CKPOM-
HOCTb, TOYHOCTDb, NPEeAYNPesUTENbHOCTD.

JKONOrMYecKas KynbTypa Ha NPOM3BOACTBE — 3TO CUCTEMa OTHOLIEHWH, 00-
LECTBEHHDIX U MHAMBHMAYANbHLIX MOPA/IbHO-3TUYECKUX HOPM, B3TNSA08, YCTAHOBOK
U LEHHOCTEN, KaCAKOWMXCA B3aMMOOTHOLEHUM Uenoeeka U npupogsl. OHa onpege-
NAET TapMOHUUHOCTL COCYLLECTBOBAHUSA YENIOBEUECKOro ODLIECTsa U OKpYXaoWen
NPUPOLHON Cpeabl. JKOMOMMUECKYIO KY/bTYPY MOXHO 0DpasHO Ha3eaTb MexaHus-
MOM B3aUMHOrO NPUCNOCOBNEHUA Yenosexka W NPUPOLb.

Kynstypa 1pyaa paboTHUMKOB NPOM3BOACTEA BbIDAXKAETCs 8 MeTofax, cpeacreax
U hopMax OpraHu3auuu TpyfLa YYacTHUKOB NPOM3BOACTBA: PabOuMX, HHXEHEPHO-
TEXHUYECKWX PabOTHUKOB, CNyXalux, pykosogutenei. Bbicokas kynbTypa Tpyaa
obDecneumnsaeT ero SbiCOKY MNPOM3BOAUTENBHOCTL, CHWXEHWE YTOMASEMOCTH pa-
DOTHUKOB, COXPaHEHWE WX 340POBbLA.

CNOBAPD: o6wasn kynstypa: kynstypa npouasoncrea.

NMPOBEPDBTE CEBSA: 1. Yro rakoe kynvtypa? 2. B uém npossnsercs Kynbiypa npou3sog-
crea? 3. Yro takoe texHonormueckas kyastypa? 4. B uem soipaxaercs undopMaudoHHas Kynb-
typa? 5. Yro takoe rpaduueckas kynbtypa? 6. B uéM CywHOCTD KOMMYHAKAUAOHHON KynbTypni?
7. Kak npossasioTcs 3KONOrHYeckas Kyastypa M Kyastypa tpyga’?

HOAVMAMTE, rAe BblWe KynbTypa NPOWM3BOACTEA: B WEBEHHOW MACTEPCKOW MO PeMOHTY
BepXHEN OREXObl UMM Ha CospemMeHHOM weenHon dabpuke Maccosoro nowuea Ogexsgsl.
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3.2. TexHOonoruvyeckas KynbTypa NpOM3BOACTBA

MOXXHO NK NONYYMTL KAUECTBEHHYIO MACCOBYKD NPOAYKUMIO Ha npeg-
NPUATHM C OTCTANON TEXHWUKOW M Texnonoruen? lMouemy?

TexHonoruyeckas KynbTypa — 370 COBOKYNHOCTb CPEACTS NPOM3BOACTEA, Ue-
Ner, TPAQMUMKM, TEXHUUECKMX CTUNEH, HOPM, Npasv/, 0DpasuoB NOBEAEHUs, NpH-
HATBLIX UYENIOBEKOM, COUMANbHOW rpYNnon v ODLLECTBOM NO OTHOWEHWIO K OpraHu-
3aUMK M OCYLLECTB/IEHUIO NPeobPa30oBaTe/IbHON LeATeNbHOCTH U noTpebnesuo eé
pe3ynbrartos.

Boicokas TexHonoruueckan xynstypa obecneuvsaeT Taky: OpraHM3auuio npe-
obpaszosareNbHON AEATE/NIbHOCTH NOAEH, NPU KOTOPOM [NABHLIM KPUTEDUEM OLEeH-
KM WU NPUMEHEHUS HOBbIX TEXHONIOTMH U TEXHONOMMUECKMX NPOLECCOB CTAHOBMUTCA
UX BO3MOXHOCTL ODecneunsarb rapMOHMYHOE B3aMMOLEMCTBME UE/IOBEKA W NpH-
pPOAbI, uenoseka v ODLWECTsa, Ye/IOBEKA W YeoBeKa.

TexHonoruyeckas KynbTypa NPOM3BOACTBA HAa KOHKDPETHOM NPEeAnpPUsATHM onpe-
LENAETCA TEXHUKOW, TEXHOJNIOMMEN, OpPraHu3auMen NPOM3BOACTBA M YNpPaB/eHUs.
[NasHOEe B TEXHONOrMUECKOW KY/NbTYpe — 3TO YPOBEHL PA3BUTUS TEXHWMKH, CO-
BEPLUEHCTBO NPUMEHAEMbIX TEXHONOMMM U MX UYETKOE WCNONIHEHME, YPOBEHb MEXa-
HU3aUMKM W aBTOMATHU3AUWMM NPOU3BOLACTEAE, BML M KAuecTso NPOLYKUMM, BMSIHWE
NPOM3BOACTBA HA OKDYXAOLWYK cpegy.

TexHuka. TexHonorvueckas KynbTypa NPOM3BOLCTBA ONPERENSETCA YPOBHEM
COBEPLUEHCTBA NPUMEHAEMON TexHWKM. [lepeble TOKapHO-BMHTOPE3HbIE CTaHKM
OUM-200 Hauanu svinyckatbess 8 CCCP e 1932 r. Torga oHM Kasanucb 4ynom
TEXHHUKM, a CcerofHa paboTta Ha HWUX YKa3blBaeT Ha COXPaHMBLUMHUCS CeHYac HM3KUM
YPOBEHb KY/NbTypbl NPOU3BOACTBA. BbICOKMM YypOBEHL TEXHONOMMYECKOM KYNbTypbl
3anaoT Tenepb cranku ¢ YIMY, nasepst u 3D-npuHTepbl.

KauecTtBo ¥ 3(hheKTHBHOCTb NPOU3BOACTBA ABNAKTCA NOKA3ATENEM TEXHO/O-
MMUYECKOW KY/IbTYPbl, COBEPLUEHCTEA NPUMEHAEMBIX TeXHONOMMM. Hanpumep, Kauect-
BO W TOUHOCTb AeTanew, NOJSIyYeHHbIX NOCNE DPE3KM 3aroTOBKM NasepHbIM JydoM
(p1c. 3.2, @), yKasblBaloT Ha BbICOKMH YPOBEHb TEXHONOTMYeCKoW KynoTypbl. [o-
Pasfo MEeHbLWYIO TOYHOCTL OOPabOTKM MOXHO NONYYMTL MPU MCNONb3OBAHWUK Me-
XaHUUecKux WHcTpymertos (puc. 3.2, 6).

MexaHH3auus, aBTOMatH3auua U poboTH3aUMsA NPOU3BOACTBA. [EXHONOMM-
yecKas Ky/bTypa NPOM3BOACTBA B 3HAUMTE/IbHOM MEpe XapakTepU3YeTcsl YPOBHEM
MEeXaH13alUuK, aBToMaTu3aumy U poboTusauui NpoM3soacTsa. HYem MeHblue (usu-
YECKOro Tpyfa paboTHUKOB HEOOXOAMMO A/ OCYLLECTB/IEHUS NPOU3BOLCTEEHHOIO
NpoLecca, TeM Bbllle Ha HEM TeXHONOrMYecKas Ky/bTypa. Hanpumep, oueHb Tpy-
LOEMKa W yTOMUTENbHA cOOpKa NevarHbIX NAaT 4NS PaAMO3/IEKTPOHHBIX YCTPOHCTS
BpyuHYy0. Ha coBpeMeHHbIX NPeanpyaTUAX PaHO3/IEKTPOHHOR NPOMBILLNEHHOCTH
C BbLICOKOW TEXHONOTHYECKON KY/IbTYPOH 3TH TEXHONOMMUECKME MPOUEecchl ocy-



WECTBNAKT AaBTOMAaTUYECKUe YCTPOMCTsa De3 HenocpeACTBeHHOro YJacTusi 4Yeno-
geka. Jliogm TONbKO HabNo[aloT 3a XO40M NPOM3BOACTEA.

o_/ Puc. 3.2. Pezanue: ¢ — nazepoM; 6 — MEXaHUHECKMMH WHCTPDYMEHTaMu

KauecTBo NMpoayKuHH, BoinyCKaeMoOW NPeANpyATHEM, XapakTepusyer TeXHO/o-
FMYECKYKO KY/NbTypy NPOM3BOACTBA, T. €. YEM BbilUe YPOBEHb KY/bTYpbl NPOM3BOA-
CTBa, TEM KaueCTBEeHHee NPOAYKUMA.

Jkonorua. YpoeeHb TEXHONOMMUECKOH Ky/bTypbl NPOU3BOACTSa ONpefensercs
ero BAMAHWEM Ha OKpyxawouwyo cpeay. CoepeMeHHOe NPOW3BOACTEO C BbLICOKOM
TEXHO/IOTMUECKOHU KYNIbTYPOH CTPOMTCA Ha MANOOTXOAHBLIX MAM DEe30TXOAHLIX Tex-
HONOIUSAX. TEXHONOrMUECKas Ky/nbTypa NPEANPUATHSA, 3arpA3HAILLEIO OKPYXAaK-
Wyi0 Cpefy CSOMMM OTXOAaMM, CUMTAeTC O4YeHb HM3KOM. Takue Npou3soacTsa
3aKpbleaoT, WIpadyoT Ha DoNbwMe CyMMbl MM 3aCTaB/IAKT YCTaHas/MBaTb CH-
CTEMbl OUYWCTKH.

O6WeCcTBO M NUUHOCTb. TEXHONOTMUECKan KyNbTypa XapakTepusyer ueneco-
00pasHOCTL U 3MEKTUBHOCTL NPEOOPA30BATENLHON AEATENLHOCTH /IKOAEH, COBO-
KYNHOCTb AOCTUrHYTHIX TEXHONOMMM B MATEePHA/IbHOM NPOU3BOACTEE, COUMA/IbHOM
M ayxosHom u3HW. OHa onpepensier ypoBeHb OB/IafieHUsA YESIOBEKOM COBPEMEH-
HbIMK Cnocobamu AeATENbHOCTM M COBEPLUEHCTBOBaHMS Cebsi U OKPYXKAaKLWEro
mupa. [lo3Tomy TeXHONOrMueckas KynbTypa SBNSEeTCA (hyHAAMEHTANbHLIM KOMIMO-
HEHTOM OOLLEH KyNbTypbl NPOM3BOACTBA, & TAKXXe OCHOBOW WU YC/IOBMEM DPa3BUTHS
cospemMeHHOro obuiecrea.

MPOBEPBLTE CEBA: 1. MoseMy Npu HU3KOM YPOBHE COBEPWIEHCTEA TEXHMKH YPOBEHD Tex-

HONOTMYECKOM Ky/NbTypbl NPOM3BOLCTEA HE MOXeT Burb sncoxum? 2. Yacto au Ha pobotuan-
pOBaHHOM NPOM3BO4CTEE BO3HMKaeT Opax npoaykuum? 3*. Kakyio 6e30TX0QHYI0 NPOMBILAEHHYIO
TexHonoruio 8o 3vaete? 4. Kak npossnsercs TexHONOruyeckas KynbTypa 8 cousansHom nnaxe?

* o I‘IOAYMAHTE, BO3MOXHO M CO34aHue MONOYHON dhepmol no Be30TXOAHON TeXHONO-
rHW, ecnu Ha epMe COAePMATCR TONDKO KOPOBbI.
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3-3_ Kynerypa tpyaa

MoXHO nH 3hheKTUBHO M KadecTeeHHO paboTarb, €C/M WHCTPY-
MeHTbl pa3bpocaHbl NO pabouemy CTONY U HEKOTOPLIE M3 HMX He-
ucnpasHbl?

Kynbrypa Ttpyaa onpegenser xapakiep LeATeNbHOCTH TeX, KTO yuacreyer
g npoussopncrese. Or HEE, Kak M OT TEXHOJNIOTUUECKOW KyNbTypbl, 3aBUCHT 3dhdek-
TMBHOCTb NPOM3BOACTEA, T. €. KOMIMUECTBO M KAYECTEO NPOAYKUMM.

Kynbtypa Tpyfa SBnsietcsi KOMNNEKCHOW Ka4YeCTBEHHOM XapaKTepUCTUKOM BCEeW
NPOM3BOACTBEHHOM feATenbHocTy pabotHukos npeanpuatus. OHa sbipaxaercs s
cobnogesn TPYLOBOH AUCUMNIMHDI, BbINONHEHWM Oe3 OTK/IOHeHUH TpebosaHWM
TEXHO/IOMMHK, PAUMOHANIbHOM HAyYHOM OpraHvM3auMu Tpyfa, NapTHEPCKMX OTHOWe-
HUAX MEXAY YJacTHMKaMu coBMecTHoro tpyga (puc. 3.3).

Tpyaosas aucuunnuHa. [pu cobnogernn TPYAOBOH AMCUMNAMHLI HeoDXoau-
Mbl CBOEBPEMEHHbIE HaYaNlo U OKOHUaHWe paboTbl NO YTBEPXKAEHHOMY rpadmMKy,
pabota Ge3 HeHyxHbIX nepepbleoe v nepekypoe. ObsazarensHo cobnwogeHue npa-
BW/ BHYTPEHHEINO PAacnNopsAKa, KOTOPbIE YTSEPXXAEHb! Ha LaHHOM NPeanpUATHM.

TeXHONOrMUYECKHH PEeXHUM — 370 Te XaPaKTEPUCTUKKU (DH3UUECKMUX, XMMUUe-
CKMX, MEXaHMYECKMX W ADYIMX NPOLECCOB B TEXHONOMMM, KOTODbIE ONPEAENsrOT
NOPALOK AEHCTBUH M ycnosus pabotsl, T. e. TexHosnoruo npoussogcrsa. Otkno-
HEHWE OT TEXHO/NOMMUECKOrO PexuMa (M3MEHEHWE CKOPOCTH, LAB/EHMs, Temnepa-
TYypbl, CH/Ibl TOKa ¥ 4p.) KYNAbTYpou Tpyaa He ponyckaercs!

TexHonoruueckas AUCLUMMIKHA COCTOUT 8 CTPOIOM CODMIOAEHWUH TEXHONOTMUM.
370 nNpexne BCEro BbINONHEHWE TEXHONOIMMUECKMX ONepauni B TOM NocNeosa-
TENLHOCTH, KOTOPas 3afaHa 8 TEXHO/IOMMUECKOW AOKYMEHTALMUM.

HorosopHas agucuunauHa Tpebyer o1 PabOTHUKOE BLINONHEHUS 0DA3ATENLCTE,
KOTOpble OHM B3ANM Ha cebs, NoanuchbiBas TPYLOBOM KOHTPAKT WAW TPYLOBOM A0-
rosop.

o_/Puc. 3.3. Cocrasnsiowme KyasTypbl TPyAa Ha NPOM3BO[CTEE
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UHHUMaTHBA M MCNONHHUTENBCKAA AMCUMNIMHA BbIDAXKAKTCA 8 CTPEM/EHMM
PabOTHUKOE NPOU3BOAMUTENIBHO TPYAWTLCS M BbINONHATL Oe3 npepexaHui pacno-
PSXKEHMA M YKA3aHUA CBOMX PYKOBOAUTENEM.

HayuHas opranusauyus tpypa (HOT) kak cocrasnsiowas KynbTypbl Tpyaa
npeanonaraer pasgenedue U obveguHeHue (Koonepauuio) Tpyaa, OpraHU3aumio
pabounx Mect u mx obcnyxueanue. B pesynbrare cobnmogequs HOT obecneuw-
BAETCS pauMoHaM3auusl NPUEMOB M METOLOB Tpyaa, cospawTcs Haubonee 6na-
rONPUATHbIE YC/IOBMA TpyAa.

Kynbrypa tpyaa pabortHuka. Kynbrypa Tpyaa Ha npeanpustuu onpegenser-
CA KyNbTYpOH Tpyaa Kaxgoro paborHuka. Kaxabi paboTHUK LOMKEH rpaMoTHO
OpraH1sossisats paboyee MecTo W Tpya, yMmeTb pabortars € NpUMeHeHWeM pa-
UMOHANbHLIX NPUEMOB TPYAa, COBPEMEHHOM TEXHWMKWM W TeXHONOruM; cobnogars
npasuna ¥ HOpMbl HE30NacHOCTH Tpyha, BEpeXxHO OTHOCHUTLES K OBOPYLOBaHMIO,
Marepuanam U IHepruu.

NMPO®ECCHUU U NMPOU3BOLACTBO. YnpaeneHue npou3soaCcTBOM Ha npea-
NPUATUKM OCYLLECTS/ISeT annapar ynpasneHqs (AUPEKTOp, ero 3aMecTuTeNM W no-
MOLUHMKM, PYKOBOAWTENM nogpasgenequi u ap.). Mogbop, nogroroeky, nepenoa-
FOTOBKY W NOBbILEHUE KBANIM(MKAUMK NEpcoHana Ha NPeanpysTid OCYLLECTBNSIOT
Kagposble cnyxObl, cnyxbbl 0DyueHus nepcoHana, CNyxObl ynpasneHus nepcoHa-
nom (HR-cneumanucr, MeHempxep no nepcoHany v ap.).

HR-cneuvanuct opMUpyer Kagposyro NONKUTHKY OpraHusauuu, noabupaer nep-
COHan, 3aHMMaeTca obyueHUeM W NoBblweHueM xeanudmkauuu pabotHukoe. Mpo-
theccroHansl 3toi obnacTv TakxKe OTsevadT 3a noggepxaHue GnaronpUATHOM
atMoCtepbl B KOMEKTUBE M MOTHBALUMIO COTPYAHMKOB.

* CNOBAPb: «ynsrypa pyna.

NMPOBEPBTE CEBA: 1. Yro raxce kynstypa tpygsa? 2. B uem npossnsercs kyantypa
1pyaa? 3. Yro rakoe HOT? 4.* B uém npossnsetcs xynbTypa TpyAa ywawuxcs 8 wkone?

HOAYMAMTE, NOYEMY rOTOBHTL YPOKM HYXHO TONLKO NPX NPaBUAbHOM OPraHW3auuu
pabouero mecra.
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o KABUHET U MACTEPCKAHA °

lMpakTUuueckue 3agaHusn

1. Cobepure uHMOPMaLMO M NPUMEPL] O TEXHOIOMMUECKON KYNbTYPE W KyJlb-
Type Tpyfa v ohopMUTE MANKOCTPUPOBaHHbIE ByKNeTbl.

2. MpoeegmTe CaMOOLEHKY JIMYHOM KY/IbTYpbl YUEHMUECKOrO Tpyda W Tpyaa
Ha YPOKax TEXHONOIMM.

3. MpuMepoM KyNbTypbl YYEHHUECKOTO TPYLAa B LUKO/IE MOXHO Ha3sgatsb «[lpa-
BWUNa nosefeHus B WKone». [NosHakoMbTeCh € HUMKU M obcyauTe ¢ O4HOKNAEC-
CHUKaMKu. B uém B Hux Bbipaxkaerca kynotypa? [pennoxure CBOU U3MeHeHUs
8 3TOT CNUCOK.

lMpasuna nosegeHus B WKone
Mpuxoa B wkony
1. B wkony Hago npuxofutb sospems, Ge3 onosgaHum.
2. YueHMKM Yy BXOAA B LWKONY CHUMEHOT LUANKM.
3. Korga sxoaute 8 Knacc, Hafo NO3L0POBATLCA CHayana ¢ yuurenem, a no-
TOM C TOBapMLLaMH.

Ha ypoke
1. 3axofs B Knacc nocne 3BOHKa, C/IEAYET CNPOCUTL Pa3peLUeHHs YUMTENs.
2. Ecnhu B Knacc BXOOMT B3pOC/bIM (yUWTENb, AMPEKTOP W Ap.), BCE AOMKHDLI
BCTaTb, 340POBasich C TeM, K10 Bowen. CecTb MOXHO TONbKO Nocne paspe-
LWEHUA YUWTENS.
3. Ecnm yuutens 3apaér Bonpoc, a Bbl XOTUTE OTBETUTL, MOAHUMUTE PYKY.
PyKy Hafo nogHuMarth, M Korga HeobXxoauMmo 3af4arth BOMNPOC YUMTENO.
4. Pasroeapuears C yuurenieM Hago CTOS.
5. Y pocku Hapo crosth npsamo.
6. BepexHo OTHOCHUTBLEA K WKONbHOM Mebenu U 0BopyaosaHH:O.

Ha nepemene
1. Boixogutb M3 KNacca Ha NepemMeHy MOXHO TOJIbKO C PaspelleHus yuuTens.
2. 3aBTpakarb BO BpeMs NepeMeHbl Ciefyer B knacce wnu B Bydere. 3asTpak,
KynneHHbin 8 Oydete, Hano ectb B Oydere.
3. Mycop (6ymarkku, Orpbi3ku ¥ T. N.) BbIOPacbIBaTL B CNEUHaNbHYHO KOP3HHY.

B 6ubnuorteke
1. Kauru cnegyer so3spalwiars B yKa3aHHbIM CPOK.

2. C 6ubnuoTeyHoM KHWrom obpawarbes ocobeHHO akkyparHo: He 3arubarb
Yyrnos, He naukarb crpaHuuy. Ecnu sMaMiib, 4TO CTpaHWUa NIOXO AEPXMUTCS,

nogknen. Boszepawas kuury, Byab rotos OTBeTUTL Ha BONPOChl BubnuoTexkaps
O COLEPXKAHWUU KHUIM.
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TBopqecxoe 3afjaHue

Paspaborante npoekr ceoero fomawHero pabouero Mecta Ans sbinon-
HEHUS WKONbHDBIX yue6nb|x 3a,qanm? C Y‘{éTOM HKUNTAWHDBIX ¥ 3KOHOMUYECKHX
YCNOBUH CEMbM.

JKCKypcus

O3HaKOMBTECH C MNONOKERUAMU U NPOABJEHUAMU TEXHONOMMUYECKON KYNbTy-
pbl Ha BAvKanLeM NPOU3BOLCTBEHHOM NPEANPHUATHM.

Kynbrypa — 37O COBOKYNHOCTb BCEX MATEPHASIbHLIX M AYXOBHbIX UEH-
HOCTEM, KOTOpbIE CO34aHbl yenosedyeckum coobuecteom. [ns uenoeeka
KyNbTypa — 3TO NPUHATaA COBOKYNHOCTL (hOPMasbHbIX U HedopManbHbIX
npaews, HOpM, TpeboBaHUH, KOTOPbIE LOMKEH BLINONHATL YENOBEK.

CocrasHOM 4acTblO MaTepUanbHOM KyNbTypbl ABASETCA KyAbTypa NPOM3-
BoacTsa. Kynbrypa NpoM3BOACTBa BKAHOUAET B CeDA TEXHONOMMUECKYIO, MH-
HOPMAUMOHHYIO, TPAMUUECKYHO M 3KONIOTHUECKYIO KY/IbTYPY, & Takxe Ky/b-
TYpY KOMMyHWKauui (0Blenus) v Tpyaa paboTHMKOS.

TexHonoruyeckas KynbTypa — 3TO COBOKYNHOCTb CPEACTE NPOM3BOACT-
Ba, UeNeH, TPaULMM, TEXHUUECKMX CTUNIEH, HOPM, npasw/, obpasyoe nose-
OeHna, NPUHATBIX coumansHon rpynnon u obuwecrsom. OHa onpegensietcs
YPOBHEM DA3BUTUS TEXHWUKM, COBEPLUEHCTEOM MNPUMEHAEMbIX TEXHONOMMH
M WX YETKMM MCNONHEHMEM, YPOBHEM MEXaHM3auuu M aBTOMATM3auuK Npo-
M3BOACTBA, BMAOM M KAUECTBOM NPOLYKUMHM, BAMSAHMEM NPOM3BOACTBA Ha
OKPYXaIOWYI0 Cpeay.

UHdopmMauroHHas KynbTypa Onpegensiercs suaamu npuMeHsemMbix hopm
oT0OpaeHus MHMOOPMAaUWM, COBEPLUEHCTEOM CPEACTE M METOLOB NOMCKaE,
cbopa, xpaHeHus, nepepaboTku, NpeobpazosaHus, PacNPOCTPAHEHUA U UC-
NoNb30BaHUA MHOPMaUMK.

Mpadmuueckas KynbTypa SBNAETCSH UYACTbKO WMH(OPMAUMOHHOW Ky/bTypbl.
OHa onpegensercs ypoBHEM COBEPLUEHCTBA CPEACTE M KauecTeoM npeg-
CTaB/IEHUS PA3NMUHOM HarNAgHOM W 0OpasHOW MHMOPMaLMK.

KoMMyHMKAUWOHHAA Ky/bTypa B NPOM3BOACTBE — 310 CUCTEMA HOPM
M NPasuN OPraHU3auMK B3aMMOLEMCTBMS MIOAEH B AeNOoBOoW cdepe.

JKonoruueckas KynbTypa — 370 CHUCTEMA OTHOLWEHWH, obuwecTseH-
HbIX M MHAMBMAYANbHLIX MOPANbHO-3TUUECKMX HOPM, B3rNAL08, YCTAHOBOK
M LUEHHOCTEN, KACAIOWMXCA B3aMMOOTHOLWEHUM YENOBEKa W NPMPOAab.
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Kynbrypa Tpyaa — 37O KOMNJEKCHas KauyeCTBeHHas XapaKTepuCTWKa
8CEH NPOMU3BOACTBEHHON AesTeslbHOCTH paboTHukos Ha npeanpustid. OnHa
sbipaxaercs B CODNOAEHMU BCEMU TPYLOBOM AWUCUMNNMHDI, BbINONHEHUM
6e3 OTKNOHEHWH TpebGoBaHWK NEpefloBbIX TEXHONOMMH, PaUMOHA/bHOW Ha-
YYHOW OpraHv3aunu Tpyaa, NapTHEPCKMX OTHOLUEHUAX MEXAY YYACTHHUKaMM
COBMECTHOIO Tpyaa.

NOABELEM UTOIMU: 1. Yro Taxoe kynbtypa? 2. B uém Bbipaxkaetcs KynbTypa
npoussoactea? 3. Yto Takoe TexHonoruuyeckas KynbTypa npoussogctea? 4. Yem
OT/MYAETCA TEXHONOMMYECKAR KynbTypa OT KynbTypsl Tpyaa? 5. B uém npossnsetcs
TEXHONOrMYECKas KynbTypa coBpemenHoro npoussoactea? 6. Kakue cocrasnaowme
BXOAAT B8 KynbTypy TPy@a y4acTHMKa npou3sogctea?



7

ZIeN =
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TEXHUKA

B coBpeMeHHOM NPOM3BOACTEE HEBO3MOXHO YTO-MBO C€O3AaThb, MCNONb3YA
TONBKO MYCKY/IbHYKO CWNY JHOAEH MM KUBOTHbIX. Bce coBpemeHHble MalumHbl
npueoaaT B aAswxenue aeurarend. OHW NpPeBpalaloT pas/MuHble BUAbl SHEPIvM
B MEXAHWUECKYIO 3HEPIHUI0 MNOCTYNATENBHOIO MAM BPALATENbHOIO ABMXEHUA. 3a
CUET 3TOM 3HEpPruM coeepllaeTcsl nosesHas pabora.

Bbl y3Haerte:

® YTO Taxkoe Agurarend U AN 4ero OHWY npejHasHaveHbl;
® Kak pa6orato1 HU ANA Yero UCNoNb3yroTCsa pas/ityHblie svibl Aeurarenen.

Bbl HayuuTecs:

® pasbupaTtbca B KOHCTPYKUMAX M NPefHa3HAUeHWM Pas/iMuHbIX ABUratenew;
® OUEHUBATL BO3MOXHOCTL M LeNecoobpasHOCTb MCNOMb30BAHWUS TEX WAM MHBIX

ABUraTenen AN TEXHONIOMMUECKUX MAaLUMH 1 NPOMU3BOACTBEHHDbIX YCTaHOBOK.
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4. I I Ieurarenu

Mopymanrte, nouemy pasdblie NKAU AOBONLCTBOBANMCL NapycoMm 4ns
Kopabnien W Nowanbio AN NOBO30K, a Ha COBPEMEHHbIE «NOBO3KU»
YCTAHaB/IMBAKOT CU/IbHbIE MOTODDLI.

[eurarenem HasblsaeTca YCTPOUCTBO, Npeobpasylolee Kakou-nubo sug 3Hep-
MU B8 MexaHWdeckylo paboTy waM B 3HEpryio apyroro euga. B 3asucuMocTty or
BUMAA WCNONb3YEMOW 3HEPIUM MEXaHMUECKas 3Heprus MoXKeT ObiTb NnosyueHa orT:

« POTOPA, BPALLAHOWErOCA NOA AEHCTBUEM BHEWHMX WM BHYTPEHHUX CWUN;

* NOPLUHSA, COBEPLWAKLENO BO3BPATHO-NOCTYNATENbHbIE ABMMKEHUS;

* NPUPOLHOrO MCTOUHMKA M/IM annapara, Nojalollero Ha pabouui opraH nNoOToK
rasa WM >KMAKOCTH;

o CTPYM XMAKOCTH MNM Fa3a Kak MCTOYHWMKOB 3HEPIHM.

Leurateny nNpueogaT B fencrede Bce paboune MalmHbl M TEXHONOrHYecKue
YCTaHOBKKM Ha npou3sogcTee. Bce BuAbl CyxONyTHOro, BOLHOINO, BO3A4YLWHOrO
M KOCMUYECKOrO TpaHcnoprta oOOopyfoBaHbl COOTBETCTBYHOLMMK ABUraTENAMU.
Leuratenu ycraHosneHbl BO MHOrMX ObiToBbIX npubopax.

Mepebie asurarenu, xotopble BbINM CO34aHbl NHOALMU, NPeobPa30BbLIBANM K1HE-
THUECKYIO 3HEPrvio BeTpa (NOTOKOB BO3AYXa) M ASMXYLLEWCS BOAbI B MexaHuue-
ckyro pabory (puc. 4.1, @ ). Bonblioe pacnpocTpaHeHue Takue ABUrateny nony-
umnm & CpefHue BeKa Ha BETPSHbLIX ME/bHMUAX B BMAE KPbUIbYATKM WM BOLSHDBIX
MEeNbHUUAX 8 BMAE BOASHOIO KOJseca.

C passuTreM Hayku Ha CMEHY BETPSIHOMY M BOLAHOMY KO/EcaMm B KOHUe 18-ro sexa
npuwen naposou gsuratens (puc. 4.1, 6), a 8 19-m Beke — asurateNb BHYTPEH-
HEro Cropaxus.

B asurarene BHYTPEHHErO CropaHWsi XMMUUECKasl 3Heprus, MnonyyeHHas or cro-
paHusi TONMBa, NPESPaLLaeTCs B MexaHuueckywo pabory.

Hoebii 3Tan NPOMBILWNIEHHON PEBOMOUMM HAUaNCA € M300OpeTeHun afexTpuue-
ckoro gsurarens (puc. 4.1, 8). Ero pabora ocHosBaHa Ha TOM, YTO NpU NPOXO-
SKAEHUH 3NEKTPUYECKOro TOKa NO NPOBOLHMKY BOKPYI HErO BO3HMKAET MarHWTHOe
none. Baaumogencrsya ¢ apyrum nonem, NPoBOAHWK HauuHaeT gsurarsca. OpHako
BHaYaNe 3/IEKTPUYECKUIH ABUIaTeNb He PacCMaTpUBA/ICA NPUMEHUTENbHO K NPOMU3-
BOACTBY. JTO ObM MaNOMOLLHBIE YCTPOMCTBA, TaK KaK 3NEKTPHUECKYIO 3HEPruio
ONS HUX NONYYaNu TONLKO OT raNbBaHUUeckux 3nemMeHTos (Harapeek).

C uz00pereHreM MOLLHbIX MEHEPATOPOB 3/IEKTPUYECKON 3HEPTUM WM NOCTPOMKON
3NEKTPOCTAHUMN paboumne MaLUMHbI M TEXHO/IOMMUECKME YCTAHOBKM CTaNM OCHALATL
3NEKTPUYECKMMM ABUraTENAMMU.

C cepenuHbl NPOWNOIo BEKa Ha4aNach 3pa PEaKTMBHDLIX M PAKETHbIX ABMraTese.

Tara peakrveHoro geurarens (puc. 4.1, 2) obecneunsaercsi 3a CUET TOro, 4TO
UM C BONBLWION CKOPOCTLIO U3 CONNa BbIBPAcLIBAETCA CTPYA rasa MU XMAKOCTH.
310 co3paér tary asurartens. Haubonblee pacnpocTpaHeHWe NoNyumiv BO3AyLU-
HO-peaKTUBHbIE ABUraTenu.



Pabora pakertHoro gsurarens noxoxa Ha pabory peaktusHoro aguratens. Ox
Tarke obecneunsaer nocTynareflbHoe ABWXXeHWe 3a c4eT ebibpoca ¢ 6Gonblwon
CKOPOCTbO CTpyw rasa. [MoNeT pakersl y)Ke He 3aBUCMT OT OKPYXAKWeHn cpegbl,
OHa MOXeT netarb ¥ 8 De3so3gylWwHOM npocTpaHcTee. Paxkera Hecér s cebe u ro-
prOYEe, U OKUC/IMTEND AN €0 CKUIaHUA U NONYUEHUS CTPYM PACKANEHHDIX rasos.

o_/ Puc. 4.1. [suratenn: @ — coBpemeHHnie BeTpRHbIe ABuratenu; & — naposoH gsdratens;
8 — 3neKTPUYECKUI L[BUraTtend, 2 — pPeakTUBHbLIN Asurarent

og—/ y—

NMPO®ECCHUU U NPOU3IBOACTBO. UsobpereHnem, cospaHieM U NPous-
BOACTBOM [BWrartefiedl pasHbiX KOHCTDYKUMA 3aHUMAIOTCA WHXKEHEDDI, MHXKEHEepbl-
KOHCTPYKTOPbI, TEXHONOIHU, AWU3aiHEepbl, pabouve U TeXHUKM DPas/IMYHbIX NPOMbILL-
NEHHBIX NPEANPUATHA W COTPYAHWKM HaYYHO-UCCNEAOBATENbCKUX OpPraHU3aLmi.

CNOBAPDb: asuratens.

MPOBEPbBTE CEBSA: 1. Yro nasmsaercs nsMraTenem M ANR 4Yero OH npegHasHaued?
2. Kakue suam gsurarenen em 3uaere? 3. Kakue gsurarenu ycrasosnebl Ha COSPEMEHHbIX aBsTo-
mobunsax? camonerax? paxertax? 4. Kakue suawm gsuratenen ycradosnewst Ha Boitoswmix npubopax

8 sawem gome?

ﬂO,[lYMAMTE, K KakoMy TUNy ABUrateNed MOMHO OTHeCTM apTMANEepPUHCKOe Opyaue, Bbi-
cTpenusanee cHapsg Ha Donbwoe paccrosHue.
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4.2. Bo3pywHbie asurarenu

O6o0cHyiiTe, noyemy aeurateu, paboTalolwpe Ha ABUXYLLEMCS CXKa-
TOM BO3AyXe, ABNAKTCA CAMBIMU 3KOJIOMMUHBIMU.

BoszgywHble psurareny pabotaioT nog QEHCTBMEM AABNEHWA MK Haberawouero
NOTOKa Kakoro-nubo rasa, obbluHO BO3AYyXA.

BetpaHbie aBuratenu. [lpoctedwnm BeTpsiHbIM ABMraresniemM ss/SeTcs napyc.
BosgywHbii notok (serep) AasuT Ha Napyc MaM OTPaXaercs oT Hero. JT0 3a-
CTasNsieT QBUraTtbCA TPAHCNOPTHOE CPEACTBO, Ha KOTOpOM ycTaHoeneH napyc. [o
cepegmtbl 19-ro seka napyc Obil €4AMHCTBEHHLIM ABMraTeneM ANs BOAHLIX TPaHC-
NOPTHLIX CPEACTS.

B Gonee coseplieHHOM BETPSAHOM ABWraTefie TakxKe WCNOoNb3yeTcs cuna Habe-
rarwero notoka sosayxa. [NpUHUMN KOHCTPYKUMK Takux ABWrartened LOCTATO4HO
npocr. Ha Bsany 3akpennsworcs NONacTy-Kpbiibs MAM KONeco ¢ sonarkamu. Ha-
Oeralolmi NOTOK BO3AyXa [ABMT Ha /IONACTH KPbIIbYATKU MM /IONATKU Koneca,
3acTasNss Bas BPAELLATLCA.

B eerpsHbix gsMrarensix ualie BCEro MCNONb3YKOTCA NPUHUMNMANbHDLIE BapyaH-
Tbl KOHCTPYKUMM C FOPU3OHTANbHLIM WK BEPTUKA/NbHLIM BanoM. BerpsHbie aeu-
rateNu C rOPY3OHTANIbHBIM BaJIOM MOryT ObiTh BbINO/HEHb! B BMAe Nponennepa
(pvc. 4.2, @) wnu B BuAe Koneca C YCTaHOBNEHHbIMK Nog yrnom nonarkamu. [Npu
YCTAHOBKE BEPTHUKA/LHOrO Bana SeTpsHble ABWraTe/id MOryT ObiTb OCHALLEHbl KOE-
LWOBbIMK NIONACTAMMU, AU nonatkamu (puc. 4.2, 6).

Berpogsurarenu LWMPOKO NPUMEHAKOTCS 8 NOACODHLIX U (hepMepCKux XO3sn-
creax. C noMowWbiO Takux Asuraresien NpyBOasT B LEMCTBME HaCOCbl MU aBTo-
HOMHble (He3aBMCHMble) reHepaTopbl 3NeKTPUYECKOro Toka. B atoi obnactu npu-
MEHEHUSI BETPOABMIATENEN BADHUAHTOB KOHCTRYKUMH OUEHb MHOrO.

MuesMatuueckue asuratenu. CyuwlecTsyior nHeBMaTMueckue asurarend, pabo-
TAKOLWME Ha 3HEPruM CXKATOro rasa (BO34yxX WM YINEKUC/bIM ras). Takue asurare-
U NpegHasHaueHbl ANs COBEPLUEHUA MexaHuueckoun paborbl.

Mo KOHCTpyKuMK Haubosiee MaccoBbIMU ABASKOTCS NOPLUHEsble, NNacTuHYaThie,
TYPOUHHDBIE U NHEBMOUMNMHADPUUECKUE ABUraTENM.

MoplwHesble NHeBMATUUECKME ABUraTeNd NO3BOMAKOT NONYYMTL BONLLWYID MOLL-
HOCTb Ha BbIXOAHOM Bany. JT0 AAET BO3MOXHOCTbL MCMNONb30BAaTL MX AaXKe ANs
NPUMBOAA KONEC B aBTOMODMNSX.

MnacTuHuarsle NHEBMaTUYECKWE ABMraresii OCHALLEHb! POTOPOM C NOABMXHBIMM
nnactuHamu. MNNacTuHbl CKONL3AT NO BHYTPEHHEW NOBEPXHOCTH UAIMHAPHUUECKOrO
cratopa. M gsurateny obnafaoT [OCTATOYHO OONLIWOW MOLWHOCTBIO M MOryT
pa3susarb sbicokue 0Boporsl. OHM 06NanaT BLICOKMM KO3MM(MUUMEHTOM noNes-
HOrO AEWCTBMS, Tak Kak Y HUX oueHb Hebosblume NoTepu sosfyxa npu paborte.

Pabouni Ban TypOMUHHLIX NHEBMATUUECKWMX MABMraTeNen pa3BuBaeT BbICOKYIO
CKOpPOCTb BpaweHus. Bosgyx nog fasneHueM NOJaéTcs Ha /ONATKW TypOuHbl



o_/Puc. 4.2, Betposbie geurareny Manoi ¥ CPeSHEN MOLWHOCTH: @ — C FOPU3OHTANDHOM OCHIO
no cxeme nponennepa; § — C BEPTUKAALHOM OCLIO C NONATKaMM

a)

(puc. 4.3, a). MHesmarnueckue TypOUHHbIE OSUraTeNld YCTAHAB/IMBAKOT B HAKOHeY-
HUKax DopMaluMH B CTOMATONOMMK.

B nHesMarMueckoMm UMNMHLDMYECKOM MOTOPE €ro ABMXYLIEACH YacTb MOXKET
cosepliarth TO/ILKO NOCTYnare/ibHo-eo3epatHoe Asvxenue. [logaua sosgyxa nog
fLasBNeHuem B Asurarte/lb MOXET ObiTb OHOCTOPOHHEHM M aAsyxcToposHen. [pu oa-
HOCTOPOHHEN NoJaye NOPLEHb BO3BPALLAETCSH B8 MCXOAHOE NOJNOXKEHUE NPY>KUHOM
(puc. 4.3, 6). Cxema aByxcTOpOHHEW nogauum sosgyxa (puc. 4.3, 8) ucnonbsyer-
CA B KOHCTPYKUMM OBMrarensi nHesmarmueckoro orbomHoro monotka. lNpu pabote
C 3TUM MHCTPYMEHTOM BO3HMKaOT GoNbluMe BubOpauuu v Lwym.

O_/Puc. 4.3. Cxemm paborbl NHEBMATHYECKOrO [BAraTeNns: ¢ — TYPOUHHOro; 6 — UMAMHAPHHECKOrO
C OQHOCTOPOHHEN NOoJa4en s03/yxa; B8 — UMNMHEDUHECKOTO C ABYXCTOPOHHEN nogavyen so3gyxa

—
£444444 | }

8)
* CNNOBAPD: serpaxoin gsuratens: nHesmaTu4eckuini asurarens.

NMPOBEPLTE CEBA: 1. Kax paboraer napyc 8 xasectse gsurarens? 2. Kakue npumyunu-
anbHble KOHCTPYKUMHM CYLECTBYIOT Qs serpsaHmix asurarenen? 3. Yro obwero u 8 yém paznuude
NNACTAHYATOrO NHEBMATHYECKOTO SBUratens ¥ TyPOMHHOrO NHeBMaru4eckoro gpaurarens’?

— ™~
o - HOAYMAHTE, noseMy MOWHOCTY 7yp6HHHbIX NHEBMATUMECKHX ABMraTenen Hesenuka.

45 o—



4,3_ FwapaBnuyeckue ABWrarens

B Kakux ycTpoWcTBax paboTamT XUAKOCTHbIE W MAPaBIMUECcKHe
asuratenn? lNpuseanre NPUMEPDLI TAKMX ABMIATENEN M3 XKMU3HW, KHUI
MU (OUNBbMOE.

mapaBnuueckue asurarenu ObigaioT pasHbix Tunos. Hanpumep, ol MoryT GbiTb
B BMAe Koneca ¢ nonatkamu (puc. 4.4, @) vnu 8 suge rmapoTypbuss: (puc. 4.4, 6).

MMapoTypbuHbl yCTaHaBMsaoT Ha ruapoanekTpocTanumsax. OHu npeaHasHaueHb
408 NPeobpasosaHms KMHETUUECKON IHEDIMKU ABKYLEHCS BOMAbI 8 MEXaHMUECKYHO
3HEPIHI0 BPAELLAIOWErocs Bana TypOuHbl. JTa MexaHMuecKas 3Heprus C MNoMoLLbio
3NeKTporeHeparopa Npeodpasyercs B 3NEKTPHUECKYIO IHEPTUIO.

Mapasnuueckve Asurateny BpallaTeNibHbIX ABWXEHUW HasblsaoT FMAPOMOTO-
pamu. Haubonee pacnpoCTPaHEHHbIMU KOHCTPYKUMAMU MAPOMOTOPOB ABASKOTCA
wecreperHbin (puc. 4.5, @), potopHbin (pyc. 4.5, 6), nnacTvHuaTbii, pagManbHO-
NOPLWHEBON ¥ NOPLWHEBON C HAKNOHHbLIM BAOKOM.

B wectepeHHOM rMapoMoTope AasfieHre XUAKOCTH 3aCTaBseT Bpallarbes cuern-
NEHHble Mexay cobom 3ybuarsie Konéca.

B poroproM rugpoMoTope XUaKoCTh Nog OONbWKMM faBNeHueM AasuT Ha 3yOubl
poTopa, 3acTaenss ero spawarbcs. B nnactuHuatoM rugpoMoTtope XKYAKOCTb Nog
BbICOKMM JaBfieHUeM AEUCTBYET Ha NNACTMHLI POTOPaA.

o_/Pnc. 4.4. Bogsroe koneco (ag) u rugpotypbuna (6)

PP P

o_/Pnc. 4.5. NnapomoTtopb: @ — WeCTepeHHbi; & — pPOTOPHLIA
X NofaHa xaroc™  Ciun xnaxocTH
a Or1ox xraxocv nog NN RMCOKAM MO HAIKVM

) 46

HASCAM LAUOCION

A Nofava XaxecT™ noa
)

P




B pagransHO-noplIHEBOM MOTOPE Ha POTOPE YCTAHOBMEHbI UMAMHADLI C nop-
WHAMK. PonvkamMu NOPLIHKM YNUPAKOTCA 8 KOPNYC € BONHOODPA3HLIM KOHTYPOM.
310 obecneunsaer BpalleHre poTopa.

Ocobyio rpynny ryMapasnMuecKkux ABUrartened CocTasNfoT MAPOUMAWHADLI.
Pabouas uyacTb rvapoUMIMHADOS COBepliaeT TOMbKO BO3BPATHO-NOCTYNaTeNlbHoe
asvkenue. [puHUMN QEHCTBMS TMAPOUMNMHAPOB BO MHOIOM CXOX C NPUHUWNOM
LEUCTBUS NHEBMOUMNMHAPOB.

HuakocTh nopa LaBNeHMeM MOXKET NocTynars B UWAMHAP € OAHOM CTOPOHDI.
Bosepar nopluHs B MCXOQHOE NONOXKEHWE ocylecTsnserca npyxuHon (puc. 4.6, o)
UK KEKUM-TO BHELWHWM LONONHWUTENbHLIM yeunueM. Tak, Hanpumep, paboraer ru-
ApPas/IMUecKMi AOMKpaTr.

0_/Pnc. 4.6. MMapouuauHAapbl: @ — OAHOCTOPOHHMM; 6 — [BYXCTOPOHHMM

[

A=

a)—/ 6)_/

MMAPOUMAMHAPD!, KaK U NHEBMOUM/IMHADDLI, MOrYT UMETb U ABYXCTOPOHHIOK MNO-
Jayy XMAKOCTH nog aaenenuem (puc. 4.6, 6). XXuakocTb nog fasneHuem nojaer-
CAl TO C OQHOW, TO C APYrOM CTOPOHBI LMIMHAPA.

MMAPOUMAMHAPD! WHPOKO NPUMEHAIOT B rPY30MNOABEMHBIX YCTPOUCTBaX, B asTo-
MOBMNSAX, B KAYecTse aMOopTM3aTOpOs, AONOJHAWMX NPYXMHDBI, K KaK CHIOBbie
yCTpoHcTsa B paboumx malumHax.

CNNOBAPD: rugpasnuueckuii neurarens: ruapoMoTop.

NMPOBEPLTE CEBA: 1+, Fae ceivac npuMeHsIOT rugpoasurarens 8 euge Bonbworo Ko-
neca? 2. lMNepeuucnure oCHOBHBIE KOHCTPYKuum rugpomortopos. 3. [ge npumensiotcs gsurarenn
8 supe ruapouunuHapos?

*2 MNMOMNPOBYUTE pazobparbcs, kak paboraer gomkpar. lMouemy, geicreys Ha ero npu-
BOQHOM PLIMAr Manowu CWIOMK, HaMm YAAETCA NOAHATL oueHd Donbwon rpya?
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4.4. Mapossie psurarenu

O6bACHUTE, NOouYeMy KpbIKa Ha KAcTprfie C KMNSLWEN >KUAKOCTLIO
BAPYr HAYMHAET NOANPLIrWBaTs.

B naposbix gsvrarensix pabounm TENOM CAYXHT CHbHO HarpeTbin nap, nogasa-
emblit nog Gonbwmm gasnedveM. Maposble ABUraTeny MOXKHO pasfieiMTb NO KOH-
CTPYKUMM Ha ABa BMAA: NapOBble MalMHbl U Naposbie TypOUHbI.

napoaan MalKHA — 3T0 TeN/IOBOW ABMraTe/lb BHELHero CropaHus, npeo6pa-

3YIOWMM IHEPIUIO Napa B MEXaHUYECKYH) IHEDIUID — B BO3BPATHO-NOCTYNare/b-
HOE [ABMXXEHWE NOPLUHS, a 3aTeM BO BpauwlarenbHoe Asuxkenue sana (puc. 4.7).

o_/Pnc. 4.7. YcTpoAcTso naposoy MawnHbl

ACr oLHan ecpa n;p NCA BHICIOKIN A33F SHMEN
| 1
S

=0 4B I Ku i

(\ /) JIRMraTRrs,

S

KOHCTPYKTHBHO naposasi MawuHa ycTpoeHa cnegyowmm obpasom (puc. 4.8).
Map ot koTnha nog GONbWKMM fasfeHHeM MNOQAETCA Yepe3 30N0THUK 7 8 pabouun
uMNuBEAP 2. 30/I0THUK — 3TO pacnpefenyre/ibHoe YCTPOMCTBO, KOTOPOe Nojaer
nap NOOYEPEAHO TO 8 NEBY:O, TO B NPABYK YACTb UMAMHAPA (OTHOCUTENBHO NopLU-
Ha 7). Yepes KpUBOWMNHO-WATYHHbIM MexaHusm (3, 4 9) ycunus nopwHs 7 ne-

o_/Puc. 4.8. Cxema pabotol naposoi Mawwuub: | — nopwesd; 2 — uuauHap; 3 — wWIoK;

4 — non3yn; 5 — cramuma; 6 — maxoeuk; 7 — 30n0THUK; & — powar; 9 — warys;
10 — xonenuatsiit san

OF20F, CTREDTANIK ™)
na




penaroTca Ha Konenuarsi san 70. CneunansHbim pouarom 8 OT KoOseHYaToro eana
3anaerca Tpedyemoe nosnoxesve 30/0THUKA. [na obecneyeHus pasHOMEPHOCTH
BPALLEHMA BaNla Ha HEM YCTAHAB/IMBAETCA MACCHMBHBIM MaxoBuK 6.

[Mapoeble MaluMHbI LWKPOKO NPMMEHSIMCh A0 CEpPeluHbl NPOW/Oro BeKa Kak
CMNOBbIE YCTAHOBKM ANS YKENE3HOLOPOXHOIO U BOAHOro TpaHcnopra. C takumu
NapoEbIMU ABMraTENSsMU AeNanu faxKe asTOMODOM/IM, TPaKTOpbl U ApPYre MallWHbI.

Mapoeas typbunHa (puc. 4.9) — 310
O—/ Puc. 4.9. Naposas typbuxa TOXEe fABurare/lb BHEWHero CropaHua.
BHewHuM UCTOUHMK Tenna pasorpesaer
JKUAKOCTL B KOTAIE, M Nap Noj Aas/ieHu-
eM NOAaETCA Yepes conna M3 Kotia Ha
Typbuny. Otpaboraswmi nap nonagaer
B KOHAGHCATOP, OXNAWKAAETCA B HEM,
NpespaLLasch CHOBa B >XMAKOCTb. YKua-
KOCTb HAaCOCOM BHOBb NOJAETCH 8 KOTEN.

MopuHuun  paborsl  TypOWHbLI  CXomeH
C NpUHUMNOM paboTbl rMapPOTYPOMHDLIL.
Tonbko pabounm Tenom sensercs He
sofa, a nap nog Gonvwum pasnenvem. Crpys napa fasut ¢ BONBLLIOKH CUNOK Ha
Nonatku TypOuHbI, 3acTaenas e€ spawlarscs.

Ona 1oro urobnl 3thheKTUBHO MCNONL30BATL IHEPrUIo Napa, ero NPoNnycKakT
yepes TypbuHy MHoroctynesuarto. lNap cHauana otaaér sHepruwo TypbuHe 8 Gn0Ke
BbiCOKOro aasnexus. MNepenae yactb csoen 3xeprun TypbuHe, nap paboraer notom
B ONIOKE HU3KOTO AaB/EHMS.

MpombiwnexHas napoeas TypbuHa — 310 BONbLIOE COOPYXKEHHE, NO MaclTa-
6amMm conocTaBuMoe € UENbiM 30aHUEM.,

Mo cpasHexWio ¢ NapoeoM MaluMHOWM naposas TypbuHa obnapaer Gonee sbico-
KMM KO3MDHUUMEHTOM NONIE3HOrO AelcTeus. Y NapoBOW MalumHbl OH 6bin paseH
7-9%, 1. e. y Heé ucnonbayercs mexee 1/10 aHeprum tonnuea. Y coBpeMeHHOM
naposon TypOuHbI 3TOT KoaduumeHT aoxoaur go 40—60 %.

CNOBAPDbB: naposas mawwuna; naposas Typ6uHa.

NMPOBEPLTE CEBA: 1. Mosemy naposbie ABMratenit Ha3bIBAKTCH [BUTATENAMA BHELWHEro
cropanua? 2. [lns vero 6mn HyxeH 3010THMK 8 naposon mawwne? 3. B uem cxoacrso paborm
naposoin Typbuun 1 rugpoTypbunm?

-

o o
bl FIO,LIYMAMTE, MOMHO NM, UCNOAb3YS COBPEMEHHDIE TEXHONOTHW, NOCTPOUTD MOLHBLIA
naposoi ABMratend ANR /IerKOsoro astoMobuns.
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4.5. TennoBbie ABUrarenu BHYTPEHHEro CropaHus

Yem BbI3BaHa 3amMeHa NapOBbIX MalUWH ABWUIaTENfMKU BHYTPEHHEro
cropanua?

B tennosbix gsurarensx sHyTpeHHero cropanusi pabouum TesoM ssnsercs ro-
pauMK ras nog ebicokum gaeneduem. OH oDpasyercs Npu CropaHWu BHYTPHU ABM-
rateNsi Kakoro-1Mbo OpraHMyecKkoro Tonauea. 10 MOXET OblTb NPUPOLHLIM MU
MCKYCCTBEHHbIM FOPHOUMH ras, NPOAYKTbI NEperoHky Hedtu (GeH3uH, KepocuH, au-
3e/IbHOE TOMJIMBO), CNUPT, PACTUTENbHOE MACNO W APYIHe TOPKOHUE JKUAKUE WM
rasoobpasHble eeuwlecTsa.

OCHOBHLIMW  BMAAMMK TENNOBLIX ABUraTeNiel BHYTPEHHErO CropaHusi ABNAKTCS
OEH3MHOBLIM U AM3ENbHbIM ABUraTeld SHYTPEHHEro CropaHusi U rasosas TypOuHa.

Leuratenp BHyTpeHHero cropaHus. Pabora gsurarens BHYTPEHHErO CropaHus
(ABC) 8o mHorom cxogHa ¢ paboTON NOPLWHEBOro MNHEBMATUUECKOrO ABMrarens
U ¢ paboron naposon MawwuHbl. [log AeHcCTsMEM CuAbl AaBNeHWA rasos cropa-
IOWEro 8 UWIMHADE TONAMBA NOPLUEHb COBEPLUAET BO3BPATHO-NOCTYNAaTeNbHbie
nsvkenus. [ocpencTsom KPUBOLWMNHO-WATYHHOIO MEXaHW3Ma 3TH ABMXKEHUA npe-
0BpasyoTCs BO BpallaTelbHOE ABUXEHWE CHNOBOMO KONEHYATOro eana.

KoHcTpykums peurarens sHytpenHero cropadus (puc. 4.10) Gonee cnoxwHasn,
YeM Yy MHEBMATUYECKOro ABWraTens uau NapoBOM MalLuHbl.

Kpome uMNMHAPOB, NOPLIHEH, OCHOBHOIO KPWUBOLWMNHO-LUATYHHOIO MEXaHu3Ma,
3TOT OBUrarTeNb OCHALLAKT HECKO/IbKMMU AONONHUTENbHBIMU CUCTEMaMMU.

Bo-nepebix, ABC umeer cucremy obBpasosaHvsi BO3LYLWHO-TONNMBHON CMECH.
310 vnu Kapbropatop, KOTopbiM paboTaeTr Kak NyNbBepv3atop, AW (HOPCYHKH —
pacnbinuTend. Hepes Hux cneumanbHble HacoChl NojarT nog BoNbWKUM gasneHvem
TON/IMBO, KOTOPOE PaCnbiSeTca (hOPCYHKaMM Kak 8 aspo30fbHOM BannoHuuke.

Puc. 4.10. OcHosuble y3nn Asuratens BHYTPEHHero
cropauus: | — KOPOMBICAOC YNPaBAEHHS KNanaHamu;
2 — cseva 3axuraHns; 3 — nopweHs; 4 — Maxosuk;
5 — «onewuatoit Ban; 6 — pacnpegendTendHbie
wectepHn; 7 — watyn; 8§ — wradra, Tonkalowas
KOPOMBICNO




Echu pgeurarens paboraer Ha rase, TO CMCTEMOM AN 0Opa3soBaHusi BO3AYLWHO-
TON/IMBHOM CMECH CNYXKAT CheyuabHble YCTPOMCTBA ANA AO3MPOBAHHOW NOLAYM
rasa B UWIMHLDLL

Bo-eropbix, gononuurensHon cucremon B [ABC sensercs cucrema rasopacnpe-
nenenun. lMocpeacrsom e€ B UMAMHAPDI NOAAETCSH TONMBHAS CMECb U OTBOLATCSA
orpaboraswme rasbi.

B-tperoux, [1BC obopynosaH cucTeMon 3axxuranms. B Heé sxonar cneuvansHole
3NEKTPHUECKME CBEUM, NOMKMIAOWME MCKPOW BO3AYLUHO-TON/IMBHYKO CMECb B UM-
nuHapax. Boicokoe Hanpsiykenue ans oOpasosaHUs MCKPbl Ha CBeyr NoJaercs or
CNeyrancHbiX YCTPOWCTS: MarHero (BbICOKOBO/LTHLIM EHEPATOP 3/1EKTPOIHEDI UM)
WU BLICOKOBONILTHON KATYLUKW 3&XKUIaHWs, NUTAeMOM OT akKyMynsTopa.

B-ueteeproix, [ABC ocHalWEH elé HECKONbKUMKU AONONHUTENBHLIMU CUCTEMAMMU:

* CHCTEMOM 3anycka asurarens or Crapréepa;

* CUCTEMOM CMasKy BCEeX ABMXYLUMXCA feTanen WU y3/0B;

* CUCTEMOM OXNDKAEHHUA UMNWHADPOB.

CucTeMa OXNKOEHUS UMNMHAPOR COCTOMUT K3 CNeUManbHOM XUAKOCTHON pybalu-
KM BOKPYI UWAMHAPOB ABMrareNs, pagvaropa, 8 KOTOPOM Harperas UMAMHAPaMM
8 pybaluKe XUAKOCTb OXNAKAAETCA, U BeHTUNATOpa, obaysawwero paguarop. B
asTOMOOU/IAX ABMIaTENlb BHYTPEHHErO CropaHMsl KOMIJIEKTYETCA eWE M CUCTeMOM
Bbinycka oTpaboraswmx raszoe (rAyWwUTenb, NOrNOTUTENM BPEeaHbIX BbIOPOCOR).

[usenvHbln gsuratens ssnserca sapuaHtoMm 6GenauHosoro [ABC. Ero pabora
U YCTPOWMCTBO OYEHb NOXOXM Ha paboTy U YCTPOMCTBO DEeH3MHOBOro Asurarens
(puc. 4.11).

B UMAMHAD AM3ENbHOTO ABWrarteNsi NPU HauabHOM ABWXEHWU NOPLUHS BCacbi-
BAETCA HE BO3AYLWHO-TOM/MBHAA CMECb, & YMCTbIM BO3AYX. 3arTem, NPU ABMXEHUH
NOPWHA BBEPX, BO3AYX CUNbHO OkuMaeTcs. OT TaKOro COKAaTUA OH Harpesaercs
o 800-900 “C.

o_/Puc. 4.11. Cxema pabortol Henzunosoro gsuratens: @ — ecacbigaHue s03gyxa; 6 — cxarue
so3ayxa; 8 — snpbickusanue Tonnmsa (pabounn xog); 2 — sbinyck orpaboTaHHbix razos

BrnyckHon OnexkTpuyeckans | BoinyckHon
Knanau cseva Knana
Nopwens lopioyasn
Lmnunap * cMecChb
KoneHuartsbii LWaTym
gan
0).7/ 5)_/ g)—/ z)- /

' C 3TuM siBeHMeM HarpesaHus NioObix rasos nNpu CXKaTiM Bbl NO3HAKOMUTECH Ha ypokax ¢u-
3IUKM.

51 o——



o_/ Puc. 4.12. Cxema pabortsi u KOHCTPYKUMA ra3oson TypOuHbl

—0 52

B 3101 MOMEHT B uMnnHAD uepe3 OPCyHKY (pacnbiiMTent) 8 BUAe O4eHb Mesl-
KMX Kanenek snpbickueaerca tonnueo (puc. 4.11, 8). Or sbicokoM TeMneparypbl
BO3ayxa OHO Bocnnamersiercs. OBpasylolmecs OT Cropesllero TOMIuea ropsuue
rasbl CO34ai0T BbICOKOE faefieHue. IT0 fasneHne ¢ DOMbLIOH CHAOK TONKAET Nop-
weHb BHM3. Ha nocnegHem atane, npu HOBOM ABWXEHWM NOPLUHSA Bsepx, oTpabo-
TaHHble rasbl BblTaNKMBAKOTCS M3 umamHgpa (puc. 4.11, 2).

Fazosas TypbuHa. Pabora rasoeoi TypOuHbl OueHb noxoxa Ha pabory na-
posoi TypbuHbl. B napoeon TypOuHe pabounM TesloM ABNSETCS BbICOKOTEMMEpa-
TYypHbIK nap nog GonbwumM gasneHvem. B razosomn TypOuHe 3Ty posib BbINOAHSIOT
packanéHHble rassl nol OONbWWM [as/ieHeM OT CroparoLLEro XMAKOrO MW ra-
3006pasHoro tonnmsa (puc. 4.12).

B razoeoi TypOuHe packanéHHble rassl obpasyroTcs 8 Kamepax CropaHus npw
OKUIaHUK B HUX DACNbIIEHHOMO XMAKOro MM razoobpasHoro tonnusa (puc. 4.12).
Bosgyx, HEODXOAUMBIM ONA CropaHMsi TONUBA, NOA AaB/IEHHEM MNOAAETCA OT KOM-
npeccopa. Komnpeccop — 370 BO3AYLWHbIH HACOC BbICOKOW NPOM3BOAUTENBHOCTH.
OH HeobxogmM, 4ToBbl gaTh BoNblie KMCNOPOAa ANA CrOPaHUA TOM/UEa.

M3 kamep cropamus packanéHHble rasbl nog OONbMM JaBNeHueM MojakTes
Ha nonatku TypOuHbl. Bpawasich, TypbuHa nepegaér ycunuve Ha Ban v Npu 3TOM
NPUBOLMT BO BPALLEHWE KOMNPECCOoP.

CKOpoOCTb BpalleHWn Bana rasosomn TypOWHbI oueHb Bbicokas. OHa goxogut Ao
LecaTkos Toicad oboportos 8 MuHyTy. [loatomy ans npusoga pabounx opraHos
TPAHCNOPTHLIX CPEACTe rasosas TypOMHA KOMMNJIEKTYETCS PELYKTOPOM, YMeHblua-
IOLWMM Ha BLIXOLHOM BaNy UMCNO OBOPOTOB A0 HECKONLKMX TbICAY 8 MUHYTY.

KoadhpuumesT nonesHoro fencrens rasoson TypOMHbI MeHblue, YeMm Yy asurare-
Nna eHyTpeHHero cropanus. OH cocrasnser 25—25%. OpgHaxko TypbuHa obnapaer
3HAUMUTENIbHO BOJMbLIEH MOLLHOCTLHO.



NMPO®ECCHUU U NPOU3BOLACTBO. Paspabotkoi ycrpoictsa gsurare-
Nled W COBEPLUEHCTEOBAHMEM MX KOHCTPYKUMH M NDUHUMNOB YCTPOMCTBA 3aHWMa-
IOTCS MHXeHepbl. JTO 3aMmeyaresibHas Npodeccusl, MMEIoLLas HanpasieHus 8 pas-
NHYHBIX 0BNacTAX M coeguHsoWan & cebe TEXHUKY M TsopuecTso!

Teopernueckon OCHOBOM ANSl CO3LaHMUs ABUIATENs BHYTPEHHENO CTOPaHMsi MOX-
HO Ha38aTb TEPMOAMHAMMUECKKM UMK/ Npouecca Npeobpa3sosaHus TENNoBoM 3Hep-
MU 8 MexaHuueckylo paboTy, npeanoxeHHbvli gpaHuy3ckuM urxernepom Cagu
Kapso & 1824 r.

MepsbiMu paBOTOCNOCOBHBIMK ABUrATENIAMU BHYTDEHHErO CrOPaHWUsi CYMTAOTCA
asurarenu, xotopble coszgan so Mpaxunn Xax-I1beH JleHyap, NOAYUMBLIMKA NATEHT
s 1860 r.

YcosepleHcTeosarmem asuratenen JleHyapa 3avHTEPECOBAICA HEMEUKHMH M30-
bperarenv-camoyyka Hukonayc Ayryct Orro (1832—1891). OH nonyuun nepsbiv
nareHT Ha rasosbii geuratens 8 1866 r. O110 co cBOMMM napTHEpamu, cpemu
KOTOPbIX Obinu TanaHTavsble Hemelkue mrxeHepbl [otamd Lanmnep u Bunbrensm
Manbax, opranusosan npoussoactso asurarenei. B 1883 r. Notaud Hanmnep no-
CTPOMN UETLIPEXTAKTHBIK ABUraTelb BHYTPEHHErO CropaHWs, B KOTOPOM MCMONb30-
BaNOCh XMUAKoe Tonnuso — OeH3uH. [oplouas cmech & suge napos OeHsuHa H
go3gyxa obpasoebisanach B ChneyuansHo paspaboTaHHOM MM YCTpOWCTBe — Kap-
Gropatope. Mocrasue kapbropaTopHbik BEH3UHOBLIM ABWraTent Ha noeosxy, Nanm-
Nep NOCTPOWN Nepsbii asTOMOBMNb.

B koxue 1897 r. Hemeukun urxenep Pygonsd [uzens cosgan geurarent sHy-
TPEHHErO CropaHus, 8 KOTOPOM TSDKENOE >XMOKOE TON/NMBO CaMOBOCNNAMEHANOCH
B UMIMHADE OT BbICOKOM TEeMMNepaTypbl CKAToro s HéM eosgyxa. C 1ex nop rakue
LBWraTeNy HasblBarT NO MMEHU MX co3fatens — AU3eNsiMu.

B 1896 r. poccumckui cneumanuct . B. Tpurknep, pabortaswuin 8 HuxHem
Hoeropoge, noctpoun GeckOMNpPeccopHbiM ABUrateNb BHYTPEHHErO CrOPaHUs Bbi-
cokoro cxarusi. Mo cmewanHomy uukny (umxny Tpueknepa) paboraror sce co-
BpeMeHHble DECKOMNDECCOPHDbIE AMU3ENbHbIE ABUraTeNu.

OpgHuM K3 nepsbix cosaatesier NPOMbILLNEHHOro obpa3sua rasorypOuHHOM yCTa-
HoskM Bbin pycckmmn urxerep M. [, Kysbmudckuin. B 1908 r. pyccxkuin uHxeHep
B. B. KapasognH nocTponn razorypOuHHYIO YCTAaHOBKY CO CTOPaHUeM TONnA1sa Nnpu
NOCTOSIHHOM 0BvEME.

CNOBAPD: psuratens snyTpeHHero cropaHus; razosas TypouHa.

NMPOBEPBLTE CEBA: 1. Kax pabortaer GeH3uHOBMIM ABMraTent BHYTPEHHEro cropaHms?

2. Kakumu cuctemamn gononuurenpso ocHawaercs JABC gns obecneuenns ero pabotmi? 3. B uem
OTAMYME AW3ENDHOTO ABWraTeNs BHYTPEHHEro cropaxus o1 0bmuHoro Gexzunosoro asurarens?

4. B yém npeumyuwiecrsa razoson Typbuubl no cpasxenno ¢ ABC?

2 KAK Bbl AYMAETE, nosemy astoMobunbHbie geuratend Ouiiu co3gamHsl HE Ha nopo-
xe, a Ha Benzune? Begs npu oguHakosom konuuectse nopoxa u GeHauHa OT CropaHda nopoxa
obpazyetcs &8 40 paz Gonbwwmir obveMm ropauMx razos, YeMm o1 cropauus Oewsuna. OBocwynte
csom oTser.
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4.5. PeakTuBHbIE M PaKeTHbie fABHUraTesiu

Moagymaite U nonpobyite OGBACHUTB, NOUeMy peakTUBHbIE CaMo-
NETbI netaT BbicTpee, UeM Te, y KOTOPLbIX YCTAHOBAEH Nponensep.

OCHOBHLIMW  BMOAMM TENNOBLIX ABUraTeNlel BHYTPEHHErO CropaHusi SBNAKTCS
TaKXXe BO3AYLWHO-DEAKTUBHDLIE U PAaKETHble ABUrarTey.

BospywHo-peakTuBHbIW ABurarenb. CambiM NPOCTLIM NO KOHCTPYKUMM SIBNSET-
€Sl NPAMOTOUHBIM BO3AYLWHO-peaKTeHbIM asuratens (puc. 4.13). Bosgyx nogaércs
yepes HOCOBYKO YacTb [ABMIATENS 8 KaMepy CrOpaHus, CMELUMBAETCS € PachblIeH-
HbIM TONAMBOM M nomxuraercs. Hanop Haberarowero sosgyxa He faér obpasy-
IOLUMMCSE B KaMepe CropaHusl rasam BbIXOAWTL Yepe3 HOCOBYKD YacTb ABMraress.
la3bl nog GonbluMM pasneHveM oTOpacbiBalOTCA € DOMBLLWOH CKOPOCTLIO Yepes
CONMO U TONKAKOT ABMrateslb 8 NPOTUBOMNONOMXHYIO CTOPOHY.

Annapatbl € NPAMOTOUYHLIMU BO3AYLHO-DEAKTUBHLIMKA LBUIATENAMU HYXKLAKTCA
B npeagapurenbHoM pasroHe. OHW He MOryT CTaproBaTh € MecTa, O4HAKO Takue
ABUraTeNnd No3BONAHOT NeTaTeNlbHbiM annaparaMm AOCTUraTbh CBEPX3BYKOBbLIX W M-
NEeP3BYKOBbIX CKOPOCTEH.

Mynbcupylowmin BO3AYWHO-PeaKTUBHbIA ABUrarenb. B HOCOBOM 4acTu Takoro
asurarens ycraHosneHa pewétka 3 ¢ knanadamu (puc. 4.14). Onu nponyckarot
BO34YX W rasbl TONbKO B OfHY CTOPOHY — B8 Kamepy cropasus. Bosgyx nonagaer
B Kamepy cropaHus 6 v cMelimsaercs TaMm ¢ ropioounM. [lonyueHHas cmech nog-
JKUIAEeTC MCKPOW OT CBEYM 3aKuraHusi 5

Typ6opeakTHBHBIH ABWratenb. Annapar C TakuM [BWraTesieM He Hyxaaerca
B NpeasapuTeNbHOM pasroHe. Bosgyx 3acacbisaeTcs B gBurareslb KOMNPECCopom
M NOJAETCA B KaMepy CropaHus. Tam OH CMEeLUMBAETCs C PAachbINEHHLIM TONNM-
BOM M nompxuraerca uckpon. OOpasyroTcs rasbl, U B KaMmepe CropaHus co3paércs
Sonbwoe gasnenve 3tux rasos. O 8bIOPACHIBAOTCA € BONLLIONW CKOPOCTLIO Ye-
pe3 conno v TonkawT geurarens. Camonér gswxerca s apyryw cropory. OgHo-
BPEMEHHO BbINIETAIOWME a3bl PACKPYYMBAIOT ra3osylo TypOuHY, KOTOpas NPUBOAMUT

o_/Pnc. 4.13. Cxema NpAMOTOMHOrO BO3RYLWHO-PEAKTHBHOrO gauratens: | — waberawowmin notok
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sosgyxa; 2 — noaava ropiovero; 3 — copcyHku; 4 — crabunuzatop nnamenn; 5 — xkamepa
cropauus; 6 — conno; 7 — suibpoc razos ¢ GOAbLWON CKOPOCTHIO
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o_/Puc. 4.14. Cxema nynbcupylowero s03gywHo-peaktuaHoro geurarens: | — sosgyx; 2 — nogasa
ropiouero; 3 — pewerka ¢ knanaHamu; 4 — DOPCYHKM pacnmnedds tonauea; 5 — ceeua
3axurauus; 6 — kamepa cropadus; 7 — conno; & — swibpoc razos ¢ Gonbwoit cxopocTHID

@
L
o -

B [encTeue KoMnpeccop. Pasrod KoMNpeccopa XONOLHOMO HENOABMXHOIO ABMra-
TeNnsi NPOBOAMUTCS OT CMEUWaNbHOTO 3/IeKTPUUECKOro MoTopa — crapTépa.

TypbopeakTusHble AsMrartenu nosyuunu Haubonbluee pacnpocTpaHeHue 8 as-
auuu.

PakeTHbi aBurarenb. BapraHToM peakTUBHOIO ABWraTens sBNSETCA PaKeTHbIM
asuraresib. B oranuMe OT BO3LYLWHO-PEaKTUBHOIO, OH HE HY)XOAETCA B Kuciopoge
LNA CrOpaHWs TONMBaA.

B kopnyce pakerbl € XMMWUUECKMM DaKeTHbIM ABuraTeleM pasMellaercs U camo
roproyee BewecTso, U TO BewecTso, KoTopoe obecneynsaer ropeHue, — OKWUCNK-
Tenn. Ecnm onM Xkugxue, TO pacnonaratorcs B pasHbix €MKocTsx. [opiouee v Oxku-
CAUTENb Ha3blBaloT paxkeTHbiM Tonnuvsom. Cropas g asurarese, TONIMBO Npespalia-
e1Cs B ras, KOTOpbiM C OrPOMHOW CKOPOCTbIO Bblbpacbieaercs u3 conna. Pakera
Kak Obl OTTANKMBAETCS OT rasa W NETUT 8 NPOTUBOMNONOXKHYK CTOPOHY.

CyLLecTBYIOT NPOEKTbI PAKETHLIX ABUIATENIen C AAEPHDLIM DEaKTOPOM. TakoHn ABu-
ratefib MOXHO CTaBWTb TOJIbKO Ha KOCMHUECKWMH Kopabnb M 3anyckarb ero TO/bKO
B OTAaNEHHOM KocMmoce. Ha 3emne 310 oueHb ONacHo ANs NIOAEH, Tak Kak KOH-
TAKT C TaKUM DaAMOEKTUBHLIM BELLECTBOM MOXET NPUBECTH UE/IOBEKA K JIy4eBOH
B0Ne3HU U CMEpPTH.

CNIOBAPD: so3aywHo-peaktueHbiit gguratens: NynsCUPYOLWMIA BO3-
AYWHO-PeaxKTUsHLIN aAsurarens; TypbopeakTusHbi ABUraTeNs; pPakeTHblin
asurarens.

NMPOBEPBTE CEBHA: 1. Kakue CYLECTBYIOT TMNbI BO3JYWHO-PEAKTUBHNIX Asurarenen?
2. B 4eM JOCTOMHCTEO ¥ HEQOCTATOK NPAMOTOMHBIX peakTtusHbix gsurarenen? 3. Kak sanyckaer-
ca 8 paboty typbopeaktuenuin geurarenn? 4. Mouemy paxera moxer geurarbes 8 Hezso3gywHom
npoctpancree?

- . -
& NMOYEMY camonérs ¢ PEaKTUBHLIMM SBUraTeNsMU MOrYT NeTats Ha oueHb Bonbwon sbi-
cote? Tam segp OueHb Mano 803ayxa 1 HeoDXOAUMOro ANs CropaHMs TONAWEA KMCAOPORA.

55 o——



4.7. JneKTpUYECKHE ABUrartesu

Mouemy fo cux nop aeromobunvhbie [BC He 3ameHeHbl 3NeKTpu-
YECKMMM ABMraTensiMu, KOTopble BoNee KOMNAaKTHLI U 3KONOMMUHbI?

INEKTPUUECKHE ABUIaTeNU SIBASKOTCA CaMbIMM PACNPOCTPAHEHHLIMU CHNOBbLIMK
YCTPOWCTBaMM Ha npouseogcTee W 8 Obity. [lpuHuun pabortbl 3TMX asurarenew
OCHOBaH Ha SIB/IEHUM CUJIOBOTO B3aMMOLEWUCTBMA HAaMAarHWUEHHbIX Ten: MX oTran-
KMBaHWUKM MM NPUTSXXEHUU Apyr K apyry (puc. 4.15).

Lpyroe dm3snueckoe ssneHWe, Ha KOTOPOM OCHOBaHa paboTa 3NeKTPUYecKoro
asurarens, — 370 NPOSB/IEHHE MArHUTHbIX CBOMCTB Y NPOBOAHWKOB, NO KOTOPLIM
TEUET 3NeKTpuUeckur Tok. Ecnn no nposofgy, HaMOTaHHOMY Ha KaTylKy, npony-
CTWTL TOK, TO OHa CTAHOBMTCS MarHuToMm. B3aumMomencreys C NOCTOSIHHbIM Marsu-
TOM M/IM TaKOM e KaTylKOW C TOKOM, OHa OyZeT K HUM C CH/IOH NPUTATHBATLCA
MK OTTANKMBATLCA OT HUX. Yem GONbLMH TOK NPOXOOMUT uYepe3 KaTyLKy, Tem
DONblue CHNa NPUTSKEHWUSA WK OTTANIKUBAHUSA.

Ecnv CKOHCTpyMpoOBaTh YCTPOMCTBO, B KOTOPOM KAaTYLWKa MOXET Bpalarscs
B MarHUTHOM NoJiEe, TO NONYUHUTCS INEKTpuUeckui asuratend (puc. 4.16). na toro
4TOBObl POTOP € KATYLIKOM BPAWANCH, HUXHAS YacTb KaTylWKW BCE Bpems AOMXKHa
ObITb KIKHBLIM NOMKOCOM 3/IEKTPOMArHWTa, @ BEPXHSAS YacTb KaTylKU — CEBepHbIM
NONKOCOM.

1o poctvraetca Gnarogaps TOMy, YTO Hanpas/ieHue TOKa 8 Karyluke uepes
Kaxxble non-oboporta MeHserca. s 310ro MCnonb3aykoT cneuranbHbii nepexnoya-
TENb — KONEKTOD, COCTOAWMUI M3 ABYX MELHbLIX KOHTaKToB-nonyxkoneu. B porope
PEeaNbHOro MOTOpPa He OfHAa, @ MHOXECTBO KaTyleK, a Y KONNEKTOopa MHOMXECTBO
nap KOHTaKTOB.

B sbinyckaembix NPOMbLILNEHHOCTBIO CWJIOBbLIX 3/NIEKTPOABUIATENAX BHEWHee
Mar{MTHOE MoJle CO3AAETCA He NOCTOSAHHLIM MArHMTOM, a 3/N1eKTPOMarHMToM. 10

O—/Pnc. 4.15. OrrankMeanue uAM NPUTAIMBAHME KAaTYWKW C TOKOM ¥ NOCTORHHOTO MarHura
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o—/Puc. 4.16. Ycipoicreo anexktpogsuratens: | — cepaeqHuk 3nektpoMarHura; 2 — obmortka
3anekTpoMmaruura; 3 — skopb; 4 — obmoTtka skops; 5§ — konnextop; 6 — werku (rpacdmrtosas

M MegHas nnactuHol); 7 — san poropa

No3s0NsET CO3/aTb OUEHb CHNLHOE W PEry/IMpyeMoe MarHuTHoe none s cratope.
Leurateny ¢ NOCTOAHHLIM MArHUTOM [EeNAKTCS HACTO TONbKO 8 MUHMATIOPHOM MC-
NONIHEHUM, HaNPUMEp ANA AETCKUX MIPYLIEK WK MOAENew.

Perynupys cuny Toxa 8 0OMOTKax Asurarens, MOXHO MeHATb YMcno oBopoTos
poTOpa, YTO OYeHb YAOBHO ANA TPAHCMOPTHLIX CPEACTE, HanpuvMep & NpUsoae ae-
ToMOBUNS.

Kpome geuratenei ¢ KONNEKTOPOM, CYLLECTBYHOT ABMIATENM, Y KOTOPLIX HeT
konnektopa. Oxn paboTtaroT TONbKO Ha nepeMeHHom Toke. C NpuHUMNOM Mx pa-
60Tbl Bbl NO3HAKOMUTECH Ha ypokax ¢hmuauku 8 9 knacce.

NMPO®ECCUU U NMPOU3BOACTBO. Camoe rnasHoe 8 nobom asurare-
ne — 310 ero MowHocTs, OT €€ BeNMUMHbI 3aBUCWT, rae asuratens Byaer npu-
MEHATLCA, U Kakue Harpysku Oyaer ucnbiTbisatb.

INeKTPUUECKHE ABMIaTEIM C MAJIOW MOLWHOCTHIO WCNONL3YIOTCH B OCHOBHOM
g ObiTosbix Nnpubopax, 8 NErKOW NPOMbILLNEHHOCTH U poboTtotexHuke. CpeaHeMoly-
Hble 3NEKTPOABMUIATENH SBNAKOTCA MCTOUHMKAMM CHAbI 8 3NEKTPOUHCTPYMEHTAX,
a TaKxe B ObITOBOM M NPOMLIWNEHHOM 3N1EKTPOODOPYAOBAHUM. INEKTpOaBUraTe-
N1 BONBLLKMX MOLWHOCTEN He3aMeHUMbl B paboTe 3NeKTPoTpaHcnopTa, NMMTOBOM W
NPOYEM NOALEMHOM ODOPYAOBAHMM, B PA3NMUHBIX NPOMBILNEHHLIX HANPABNEHUAX.

[MPOBEPDBTE CEDBSA: 1. Ha kaxom ssnenusu ocwosaua pabora anextpogsurarens? 2. MNo-
4eMy KaTywka, no KOTOPOW NPONnyweH TOK, s3aumogencrisyer ¢ maruwmurom? 3*. MMouemy & npo-
MBILAEHHDIX ABUrATENAX B CTATOPE YCTAHaBAMBAIOT HE MNOCTORHHLIA MarHuT, a 3INeKTPOMarHur?
4%, Kax MOXHO peryn¥posath CKOPOCTb BPAlEHUA POTOPA B KONNEKTOPHOM 3nekTpoagurarene?

OBOCHYMTE, nouemMy B CHAOBNIX 3INEKTPOABMUraTeNsx CTarop npefcrasnser cobou e no-
CTOSHHDIA MarHuT, a 3N1eKTPOMarHuT.
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KABUHET U MACTEPCKAHA °

MpakTHueckue 3apaHus

) 2

b 2
3
4.

M3rorosbTe AeHCTSYIOWYIO MOAENb BETPSHONO AsWrarens.

O3HakoMbTECh N0 MOAENM C YCTPOWCTBOM NapOBOM MalUMHbI.
O3HakoMbTeCh € NPUHUMNOM PaboTbl rMAPaBAMYECKOrO AOMKpaTa.
O3HakoMbTECH NO MOLENU C YCTPOMCTEOM ABUIraTeNs BHYTPEHHErO CropaHus.

MpoekTHaa pabora

“C UsrotosbTe MoaeNu paxeTbl C BOAAHLIM ABUrarenem.

[suratenem HasbleaeTcsi YCTPOUCTBO, Npeobpasyouiee Kakon-nvbo sug
IHEPIUM B MexaHWdeckylo paboty unu B aHepruo apyroro eupa. lsurarenu
NPUBOAAT 8 AencTere Bce paboune MalMHbl U TEXHONOMMUECKUE YCTAHOBKM
Ha npou3eopcTse. Bce erabl CyXONYyTHOro, BOAHOIO, BO3AYLWHOMO M KOCMU-
YECKOro TpaHcnoprta obopyaoBaHbl COOTEETCTsYIOWMMK aAsurarenamu. [eu-
rate/M yCTaHos/IeHbl BO MHOrux Obitosbix npubopax.

Lsuratenu, s KOoTOpbIX pabounM TENOM CNYXHT BO3AYX WAW APYrow ras,
Ha3bIBAKOTCA BO3LYLIHLIMK MAM NHEBMaTMUeCKMMU. BosgywHsie, unu nHes-
MaTuueckve, asurartend paboraioT Nog NEHCTBUEM ABMKEHWA WK [as/leHus
Kakoro-nubo rasa, obbluHO BO3AYXA.

B naposbix MawMHax v Naposbix TypOuHax pabouum TeNoM CNYXWT nap
C BbICOKOM TEMNEPaTypou W AaeneHuem. ITOT Nap NONy4aloT BHE OBWra-
TeNen 8 CneuqansHbix naposbix kotnax. [lapoeble gsurarend HasblgawoTCs
[BUraTe/IAMU BHEWHEro CropaHus, Tak Kax nap obpasyerca He B camom
Asurarene, a BHe ero.

B aeuratensx sHYTpeHHEro cropasus pabouum Tenom cnyxut obpasy-
IOLWMHCS B HUX PACKaNeHHblM ra3 nof BbiCOKMM gaeneHuem. Cyuiectsyior
ChneflyrouiMe BUAbl ABUraTeNen BHYTPEHHEro CropaHvs: GeH3uHOBble M Au-
3e/IbHble ABMraTenu, rasoeble TYpOWHLI, BO3NYWHO-PEaKTUBHLIE ABMUraTenv
(npsMoTOUHbIE, NyNbCUpYlOWMe, TYPOOKOMNPECCOPHDbIE), PeakTUBHbIE ABM-
ratenu.

NMOABEAEM MTOIMU: 1. Yro rakoe psuratens? 2. Kakon eup asurarens
NepebiM CTany WCNONb30BaTh NOAW Ans obneruyexus csoero Tpypa? 3. Yem pa-
KETHBIM ABMratens OTauyaeTcs o1 peaktusHoro asuratens? 4. [ge npumessiorcs
BETPSAHbIE, NHEBMATUYECKHEe W ruapasnuueckue asuratenu? 5. Kakue pea supa
ABMrartefier BHYTPEHHErO CropaHus MCNOJb3YKTCA B TPAHCNOPTHLIX cpencreax?
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f TEXHONOIMMK NONYYEHUA, OBPABOTKMH,
—o [IPEOBPA30BAHUA U UCMNOJIb3OBAHUA

MATEPUAJIOB

UQIRY

OfHO ¥ TO Xe U3fente MOXKHO MONYYUTL PasHbiMK CNOCcoBaMKu M € NOMOLLBIO
pa3sHbiX TEXHUYECKUX cpeacTe. Magenve U3 Metanna OT/MBAIOT, KYKOT, WTAaMNy:OT,
TOUaT, (PPEe3epPyIoT M T. M., UCNONb3YS HEODXOAMMbIE TEXHONOMMUYECKME MaluMHbI.
Buibop MeToqoe ¥ CPeacTs NPoM3BOACTEa ONpefenserca TexHonorien obpaboTku,
npeobpazosaHMa ¥ MCNONb30BAHUA MaTepranos.

Bbl y3Haere:

® Kakue TeXHOMOTMU NPOU3BOACTBA M 0OPaboTKM MaTepHanos MCNONb3YKTCS Ha
COBPEMEHHDBIX NPeaNPUATHUAX;
® KaKue CTaHKM, MallMHbl M arperarbl MCNONbL3YKTCA MNPU BbINYCKE MAaCcCOBOM

NPOAYKUMH.

KBN Hay4yuTech

® pa3bupartbCs B8 TEXHONOMMAX NPOM3BOACTBA M OOPaBOTKM KOHCTPYKUMOHHBIX

MaTeprance.
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ﬂpousaonctso MeTaiioe

Kak pobbigaror v npoussogar merannsl? B yuctoM suge s npupoge
MX HE CYLLECTBYET, a JIIOAW B HUX HYKAAKOTCA B CaMblX pasHbix ob-
Nacrsx.

Lns opraHusaunm TEXHONOMMM M3rOTOBAEHMSI YEro-nMbo B Nepsyrd ouepesb
HEODXOAUMO MNONYUHTL HyXKHble MaTepuanbl. Kax ebl 3Haere, marepuansi Obisator
TBEPALIMHU, XUAKMMM U Fa3000pasHbIMK.

MHorve marepuansl, UCNONb3yemble A/ NPOU3BOACTBA KaKWUX-NMbO M3aenuu,
nobbisatorcs noabmu B npupoge. K Takum HarypanbHbiM MarepuanaMm OTHOCATCS
KaMeHb, [MMHa, NECOK, APesecuHa, CTeDNM PacTeHWH, KOXa XKMBOTHLIX W 4p.

Metannos 1 ux cnnasos 8 npupode Het. MCKNoHeHHe COCTaBNsioT Wb B He-
BonblwoM obvéMe camMopoaHOe 30/10T0, cepebpo, nnarvHa, Meab, PTyTb, CBUHEL,
ONIOBO W METEOPUTHOE KENEe30, Nonajarlee Ha 3eMl M3 KOCMOCA.

Konuuecteo camopogHoro meranna e Hegpax 3emny Heeenvko. Moatomy meranns
M MX CNNasbl AN NPOMbILLNEHHOTO NPOU3BOACTBA HYXHO nonyuats u3 pyabl. Pyaa
ABNISETCA MUHEDANbHBIM BELLECTBOM, NPEACTABNAIOWMM CODOH COBAMHEHUA TOTO MM
MHOrO MeTa/la C ADYIMMU BELLECTBAMM MM XUMUUECKUMU 3NEMEHTAMU. TEXHONOMMUA
NONYYeHUs METAN/IOB U3 PYAbl Ha3blsaeTcsi TEXHONOTHEH BbINNABKW METannos.

UyryH nonyudawoT M3 Kesle3HOM pyabl 8 AOMeHHbIX nevax (puc. 5.1, @), 3a-
TEM B MapreHOBCKuX neuax (puc. 5.1, 6) u3 uyryHa npowuseogar cranb. Cranb
NoNyyarT M3 uYyryHa v 8 KoHeepTopax Beccemepa. Kowseprop — 310 Honblion
KOBL, B KOTOPLIM 3aNMBAKOT pacnnaeneHnbin uyryd. Csepxy 8 pacnnae onyckaercs
TpyOKa, NO KOTOPOMW B HEro eayeaercs KMCNopoA. B kucnopope cropaer NuwHui
yrnepogn, cepa W Apyrde npumecu, Kotopbie Obinm 8 uyrywe. [Npu cropaHun OHu
BbILENAKOT MHOMO TEnNa, He Jagas pacnnasy Meranna 3acibiTb.

ANKIOMUHWI  BbINNABNSKOT M3 pyabl, Hasblsaemon Ookcutamu. Ero npoussopst
B 3neKTpogyrosbix nedax (puc. 5.1, 8). Meab 13 e€ pyabl NPOU3BOAAT B ABa 3Ta-
na. CHayana B neuax noNyyaroT NPOMEXYTOUHLIM NPOQYKT, HA3bIBAEMbINA LUTEMHOM.
Motom M3 WrelHa B cneuvanbHbIX KOHBEPTOPaxX NONYYAKOT TEXHUUECKYID Meab.

0—/Pnc. 5.1. Yyryn nonyvaiot 8 gomexHon neyu (g); ctans — 8 mapteHosckon (6):; anoMmuHun —
8 3nexrpogyroson (8)




Ins nonyuenus HeBONbWKMX OOBLEMOS PACNNABNEHHOIO MeTanNa Ha COBpPeMeH-
HOM NPOM3BOACTEE MCNONLIYIOTCH MHAYKUMOHHLIE TUreNbHblE M MyEeNbHbIE Neuu
(puc. 5.2). UHAYKUMOHHbIE NEYM PacNNaBNSOT METaN! C NOMOLBID TOKOB BbICOKOM
yactorbl. Pabora atux neuent cxopHa ¢ paboron Gbitoson CBY-neum.

B MydenbHbix neyax Metan nnasuics Nog LeNCTBUEM BHELWHUX 3/1EKTPHUECKMX
Harpeearte/lbHbIX 3/1eMeHTOB. B 3Tvx nedax MOXHO pacnnasnsatb Meranibl, Temne-
partypa nnasneHus kortopbix He npesbiwaer 1000 °C.

BoinnasnedHsin MeTan) pas/iMBadT M3 NEYel B8 KOBLUM, a 3aTéM W3 KOBLWEMN

B8 opmbl.

O—/Pm:. 5.2. UupykumonHan turenpHas neun (@); mydensuas neuns (6)

a)

NMPO®ECCHUU U NMPOU3BOACTBO. Orpacns npoMbILWNEHHOCTH, KOTOpas
NPOM3BOANT COBPEMEHHYIO TEXHUKY W3 META/NIMUECKUX MATEpUasos, Ha3blsaercs
metannypruen. Metannypr — 310 uenosek, pabotalowmi B OTPac/M NPOU3BOA-
CT8a MeTanna M3 ropHbix Nopoa v Metannonoma. Merannypr fo/mKeH UMETb Tex-
HHYECKYIO CneunansHocTs. Ero npodeccus Tpebyer GONbLIOH (DU3MUECKON CHAbI,
OLICTPON peakuuu v pelmnTensHocTh. Haubonee nonynspHbIMKU «OrHEHHBIMW» NPO-
heccHaMU  SBNSIOTCA: OPHOBOM AOMEHHOM Meud, CTanesap, Pas/MBLUMK CTau,
NNABUNBLUMK, TEXHUK-TEXHONOM SOMEHHOIO NPOU3BOACTEA, HArpeBaNblMK MeTanna,
urxeHep-metannypr. O XapakrepucTukax M OCODEeHHOCTAX 3TMUX npodeccui bl
CMOXeTe NPOUUTaTh B KHUrax u B Untepwere.

C"OBAPb: pPyna: TeXHoNormsa BbiNnasku mMmerTannos.

NMPOBEPBLTE CEBSA: 1. Kaxue YyCTPOMCTBA MCNONL3YIOT ANA NAABKM YyryHa Y cranu?
2. MNouemy & xouseptope Beccemepa crand nop [encrsueMm BAyBaemMoOro B HEE KHCNOPOAA He
ocrasaer? 3% ). MoxwHo nu cepebpo pacnnasute 8 mydensHon neun?

b HOAYMAMTE, novemy e [pesuen peuun opyxue, nocyay, opyaus Tpyaa fenanu W3
OpoH3bl, a He M3 cTanu.
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5_2, MpoussoacTBO ApeBecHbIX MarepHanos

MoueMy npu Hanuumm GONBLLIOTO uYMCNa NAACTMACC U CNNaeos ape-
BECMHA W [PEBECHbIE MATepHasibl OCTAOTCSH BAKHLIMK KOHCTPYKUMOH-
HbIMM MaTepuanamu?

Mpoun3soacTeo ApPeBecHbiX MATepranos HaUMHAETCA C 3arOTOBKM [DEBECHHbl —
¢ Banku pepesbes. [1pM MalWMHHOM BaNke € NOMOLLLK ODOPYAOBaHMS, YCTAHOB-
JIEHHOIO Ha /1eCO3aroTOBUTENbHOM KOMDaWHe, NPOMCXOQMT 3axsal fepesa, €ro
CNUNMBAHME, OUYUCTKA OT Cy4bes, Pachu/MeaHue Ha OpesHa W yxnafgka Cyybes Ha
BOJIOK, C MNOMOLLBIO KOTOPOro oHW OyayT ybpaHbl ¢ npoceku (puc. 5.3, @). Yacto
onepauui NPOMCXOLMT C MNOMOLLLID MaHUNYNATOPOB — 3axsatos (NPOCTEWLIMX
pobortos). Ynpasnenvwe onepauusimu Beférca u3 kabuubl kombanHa. Cyuwecrteyer
M TEXHONOMMS BaNKU Aepesbes pyuyHbiMu Oensonunamu (puc. 5.3, 6). 310 npouc-
XOAMT B OUKOPACTYLUMX flecax, Hanpumep B CUOMPCKOM Tawre.

C noMoLbio NeconunbHbIX MawuH — nunopam (puc 5.4, ¢) nonyyawor pas-
NUuHble BUALI nunomarepuanos (puc. 5.4, 6): obpesHble M HeoDpesHble LOCKM,
ropboinb, Gpyc v Bpycku.

M3 TOHKMX Cnoee gpesecuHbl (LUNOHE) TEXHONOMMYECKUMM MAalMHAaMKW Ha npo-
M3BOACTBEHHDIX NIMHUAX CKNEMBAKOT /IMCTLI haxeps! (puc. 5.5, a). U3 apesecHow
CTPYXKKH MM BONIOKOH, MCNONb3YS CUHTETUYECKWME KNEW, Ha CEUMabHbLIX TEXHO-
NIOTUUECKMX MAlMHAX CO3M4AK0T APEBECHO-CTPYXKEUHbIE W [APEBECHO-BOJIOKHUCTbIE
nautel (puc. 5.5, 6).

NMPOMECCUU U NPOU3BOACTBA. Cneunanuctsl, 3aHuMaiowmecs obpa-
DoTKOM ApeBecHHbl, NOMKHbI 00Nafarth (HU3UUECKOH CUNOH, XOPOLWMM 3PEHUEM
M CNYXOM, NPOCTPAHCTBEHHLIM BOODPAXKEHMEM, BHUMATE/IbHOCTHIO U OCTOPOXHO-
croio. [TpumepamMu Takux NPOMECCUH MOTYT CNYXUTb, HanpuMep, CTaHOUYHUK-Pacnu-
JIOBLUMK, 38HUMAIOWMHCA U3MOTOBNEHWEM 3arOTOBOK ANSA NUIOMATEPUANOB, M PaM-
WK — cneunanucr, paborawowmnn Ha nunopame. MopoBHble nNpodeccun MoXHO
NONYUUTL B yuebHbIX UeHTpax, Ha Kypcax NpodecCHoHaNbHOW MNOATOTOBKM.

0—/Pnc. 5.3. Banka gepesbes: ¢ — mMawuHHas; 6 — pyuHas
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O—/Puc. 5.4. Npouasogctso gpesecHbix Matepuanos Ha nunopame (g), suas nunomatepuanos (6):
! — pocka Heobpeauan; 2 — ropboiny; 3 — gocka obpeswan; 4 — bpyc; 5 — 6pycok

0—/ Puc. 5.5. Pacnonomenue wHanpasnenus BONOKOH wnoHa 8 chavepe (@) # npon3soacTs0
ApesecHo-cTpyXeuHblx naut (6)

a)

* CNNOBAPD: sanka gepesses: nunopama.

NMPOBEPDBTE CEBS: 1. Nouemy & cubupckoir Talire npaxTuecks HEBO3MOXHO OCYLLECTs-
NRTL BanKy neca mawuHHbIM cnocobom? 2. C noMowWwbio KakoM MalMHbl NOAYHAKDT AOCKH U Opy-
cva? 3% 0. Mpu v3roToBReHUH KaKuX M3ZENHI MCNONL3YIOT haHepy M APEBECHO-BONOKHUCTHIE
nauTm?

o) Yy -
—— HOAVMAMTE, novemy npu W3roTosneHuu maccoson mebenu ucnonvayercs e gpese-
CHHA, & [PEBeCHO-CTPYXEUYHDdIE M LPeBEeCHO-BONOKHUCTbIE nauTyl, (aHepa.
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5 3 Mpou3BOACTEO UCKYCCTBEHHBIX CHMHTETHYECKHUX
LA 2}

Marepvanoe M nnacrmacc

Kakue cuHTeTMUECKME Marepuasbl M BWAbI NNACTMAcC Bbl 3Haerte?
B uémM ux NOCTOMHCTBA M HEQOCTATKW?

OCHOBHYIO rpynny TEKCTUNbHBLIX MATEPUANOB COCTABNSAIOT HUTHU U TKaHU. Cbipbém
LN151 NPOM3BOACTBA TKaHeW SBNSETCA BONOKHO. HaTypasbHOE BONOKHO WMMeeT pa-
CTUTENbHOE (NEH, XNIONOK, KOHONAA ¥ AP.), XKUBOTHOE (LUEPCTb YKMBOTHDIX, HUTH M3
KOKOHOB TYTOBOIO LWENKONPSga) v MuHepanbHoe (achect) npovcxoxaeHue.

M3 BONOKHa Ha NPSAAWUNBHLIX MAlUMHAX M3roTOBASKOT HWUTH (cMm. pue. 2.20, 6),
a Ha Tkaukux (cm. puc. 2.20, 8) v BA3a/bHLIX MaWMHAX NONYYAKOT TKAHOE WM
TDUKOTAXHOE NONOTHO.

MCKYCCTBEHHDBIE M CUHTETHUECKME MaTepuasibl NPOU3BOLAT Ha XMMMUUYECKMX Tex-
HONOTMYECKUX YCTAHOBKAX.

McKyccTeeHHble MaTepuanbl 4eNnarT Ha OCHOBE NPUMPOAHBIX MaTepuasos ¢ Co-
XpaHeHWeM MHOrMxX ux csorcte. Hanpumep, suckosa (puc. 5.6, @) npomssogurcs
U3 uemnonosbl (puc. 5.6, &), KOTOpasi COCTaBNAET OCHOBHYKO 4YacTb ADEBECHHDb.
BHCKO3HOE BONIOKHO M TKaHM M3 BWUCKO3bl N0 CBOWM CBOWCTBAM ONM3KM K Npw-
POAHLIM MaTepuanam.

0—/ Puc. 5.6. Buckoza (o) npoussogutcs uz yennonosws (6)
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CUHTETHUECKHME MATEPHA/Ibl M3rOTABMBAIOT U3 NPUPOLHLIX BELLECTE B Xoae (hu-
3UKO-XMMMUECKMX peakuui. [Npu 3TOM nonyyarT Marepuansl, CBOWCTBA KOTOPbIX
HE COBNajarT CO CBOWCTBAMWU MCXOAHbLIX Marepuanos. Hanpumep, csoicrsa nonu-
3TUNIEHa, NONYYAEMOrO U3 CYLLECTBYHOWErO 8 NPUPOLE rasa 3TWUNeHa, OT/IHUaKTCs
OT CBOMCTB 3TOrO rasa, a CBOWCTBA KanpoHa He NOXOXMW Ha CBOMCTSa (heHoNa MM
KapOONOBOH KWUC/IOTbI, COAEPIKALLEHCA 8 KAMEHHOYIONbHOW CMOoJe.

Ona ynydwesns (U3MUECKHMX MM TEXHONOMMYECKUX CBOUCTE MCKYCCTBEHHDbIX
U CHHTETMUECKMX MATEPUANOB B MX COCTas LODAaBNAKT CreumasbHble HanoNHWTe-
M. Hanpumep, coueraHue 3NOKCHMAHOM CMOMbI € TKAHbKO AAET OUYeHb NPOYHLIM



NNacTuKk — TexcTonur. M3 Hero MoxHo Aenarb faxe 3y6“-laTble Koneca gns pe-
AYKTOPOB MallunH.

NMPO®ECCHUU U NMPOU3IBOACTBO. Ha npagunshbix tabpukax paboraior
NOAM PasHbIX NPOMECCUM, HO OCHOBHOW Cpefu HuX sBnsietcs Npodieccus nps-
OUNbLUMKA.

Mpagunbwmk JOMKEH 3HATb YCTPOWCTBO OBCNYXXMBAEMbIX MAalMH M npasuna
YyXO[a 3a HUMM, CBOMCTBA W XapaKTEePUCTHKU NPSXKM W POBHMUbI, Tpebosanus,
NpeabsBNseMble K KauecTsy NPsXW, POBHMUbI M K KaAuecTsy HaMOTKM NpPsX4 Ha
B600MHDLI, NpasuNa 3anpaBky MallMH, BMAbI U HOPMbl OTXOLOB.

PaboTHMKM TKAUKOro NpomM3eoAcTea ODLIMHO NOAPA3NENAKOTCA Ha YeTbipe rpyn-
Nbl: ONEPATOPbI TKAUKMX CTAHKOB (TKauw), TexHuku no obcnyxusaHuio obopypoea-
HUA (DEMOHTHUKM), OBCNYKUBAKOWMN NEPCOHAN OCHOBHOMO NPOM3BOACTEA, BCNOMO-
raveNbHbIA ODCNYXUBAIOLWMI NEPCOHAN.

Tkau OBCNYMUBAET 3aKPENNEHHbIM 3a HMM YYAcTOK, C/IEAMT 3a NPOM3BOACTEOM
TKaHW, YCTpaHseT obpbisbl HUTH M 3anycKaeT ocTaHosuslweecs obopylosaHue.

PeMOHTHUK HacTpausaeT U PEeMOHTMPYET TKAUKWE CTaHKM.

OBCNYRUBAIOLMM NEPCOHAS TRAHCMNOPTUPYET U 3arpy>aer Cbipbe (HUTU OCHOBbI
M YTKa) B TKAUKWE CTaHKHW, 3arpyxaer v Mepeso3uT roTOBblM NPOAyKT (pyNoHbl
TKaHH).

BenomorarensHbin 0BcnyK1saowmi nepcoHan youpaer B Uexax, YMCTUT U CMa-
3bigaeT obopygosanve.

Mpu aBTOMaTH3ALMM TKALKOTO NPOM3BOACTBA TKaUM OCBODOXLAOTCA OT Heobxo-
OMMOCTH NOCTOSHHO C/IEAWTL 3a AedeKTaMU TKaHu nNpu obBXoAe CTaHKOB M MOryT
Bonee OnepaTvsHO YCTPaHUTb NOABMBLWMEC Henonagxku. Moebiwaerca npouseoau-
TENbHOCTL TPYAA M KAuyecTBO TKaHM.

Pa3paboTKOM CHHTETUUECKMX BONIOKOH M NNACTMACC 3aHMMAIOTCS CNEeUUasCTb
KOMIMNEKCOB XMMMUUECKOHM NPOMbBILNEHHOCTH: XMMUKHM, TEXHOJIOMM, WHXXEHEpPbl, Na-
6opaHTsl U Ap.

NMPOBEPBTE CEBA: 1. #s uero NPOM3B0AAT HatypanbHble Tkauu? 2. Yro rakoe mckyc-
crsenHble matepuansi? 3. Yem OTAMNAIOTCR MCKYCCTBEHHBIE MATEPHanbl OT CHHTETMMECKMX Mare-
puanos?

* O MOYEMY nocrenvhoe Genné u omexaa 43 NbHa BCErRa OUEHb UBHMAMCD M LEHATCA
8 Poccun?
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5 4 Oco6eHHOCTH NPOU3BOACTBA HCKYCCTBEHHbIX
" Bl ¥ CHHTETHYECKHX BONIOKOH B TEKCTHILHOM
NpoM3BOACTEBE

B uém coctout ocobeHHOCTb NPOHU3BOLACTEBA MCKYCCTBEHHbLIX U CHH-
TETHUYECKHMX BONIOKOH AN U3rOTOBNIEHUA TEKCTHUNIbHDbIX Marepnanos?

B TeXCTUNBLHON NPOMBILNEHHOCTH BbINYCKAKOTCA TKAHW M3 XMMUUECKMX BONIOKOH.
XuMuueckre B80N0KHA ObIBAIOT MCKYCCTBEHHLIMM M CHHTETHYECKUMM. McKyccTeeH-
Hble M CMHTETMUECKME BOJNOKHA, KaK Bbl 3Haere, umeroT pasnuuua. OgHako obuas
cxeMa MxX NPOU3BOACTBa NPEANoNaraeT OfHW M Te Xe 3Tansbi

* NoNyyeHre U npeasapurenpHas obpabortka cobipbs;

* NPUrOTOBNIEHHE NPSAWNLHOIO PacTeopa MM pacnnasa;

* (HOPMOBAHHE HHUTEW;

* OTgeNnKa.

MonyyeHne u npegsaputenbHas ob6paborka cbipbsi. Coipbe Ans U3roToene-
HUA UCKYCCTBEHHBIX BOJIOKOH NONYYAKOT NYTEM BblAENIEHUs BellecTs, obpasyrolmx-
CA B NPUPOLE, HanpyMep, U3 ADEBECHHbI BbIAENSIOT UENNON03Y, a M3 MONIoKa —
kaseuH. lNpegeaputenHas obpaboTKa Cbipbsi 3aKNKOYAETCA B €0 OUMCTKE OT Me-
XaHUUECKMX NPUMECEH U MHOTAa B ero XMMuueckon obpabotke ans npespalteHus
NPUPOLHOrO Marepuana 8 HOBOE NONUMEPHOE COEeAWHEHHE.

Lna nonyuyeHusi BUCKO3ZHOrO BOJIOKHAE Ha UENNON03HO-DYMaXKHbIX KOMOUHaTax
LPEBECUHY M3MENbYAKOT U OTBAPUBAIOT B LWENOYHOM pacTsope. B pesynbrare nony-
yaeTcs cepas UeNNoN03HaA Macca, KoTopas OTOeNMBaeTCA U NPEeccyercs 8 NIUCTb
KapToHa. KaproH otnpasnsiior Ha npeanpusTvMs XYMMUYECKOro BOJIOKHa ANs Aanb-
HeWwen nepepaboTkM U NONYYEHUS! BOJIOKOH.

o_/Pnc. 5.7. Qunvepsl gns HOPMOBaHKMA BONOKOH Pa3/IMMHOM TONWMHM M3 pacTsopa
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MpuroroBneHne npsaunbHOro pacreopa Mnu pacnnasa. [lpu u3roroene-
HHUKM XHMHUECKMX BOJIOKOH HEODXOAMMO M3 TBEPAOrO MCXOLHOrO NOAMMEpa Nony-
UMTL LUIMHHDIE TOHKME TEKCTU/IbHbIE HUTM MAM BONOKHA. [na Toro urobbl Havarb
hOPMOBaHHE TOHYAMILMX BONOKOH, HEOOXOAMMO CHauyana MNoNUMep pPacTBOPHTL
UK PacnNasuTb, YTODbl LOBECTH OO HY)KHOW BSI3KOCTH M KOHUEHTpauuu. 3arem
PacTBop WM PacnNas MHOTOKPAaTHO OT(MUNLTPOBATL Yepe3 NNOTHYH TKaHb, CIOM
KBapua MU KepaMuKu ANA YARNEHUS MEXaHUUECKMX NpuMmecer, utobbl npegorepa-
TUTL 3acopeHre (UNbep U YNYYlIMTb CBOWCTBA BOJIOKHA.

®DopMoBaHHe BONOKOH MNU HUTEH. BONOKHA WM HUTH (hOPMYKOTCA NPH NPo-
LaBNMBaHMM NPSAAMILHOTO PacTBOpa MW pacnnasa 4epes OTBEPCTUS (UNbEDDI
(puc. 5.7).

DopMoBaHKe CTPYEK B 3/IEMEHTAPHbIE HUTW OCYLUECTBASETCA Pas/IMuHbIMK CNo-
cobamu:

* U3 pacnnasa: CTPYMKM, BbiTEKAKOWME U3 (DUNbEPDI, OXNAXAATCH B 00ays0ou-
HOM WaxTe CTPYEN XOJIOAHONO BO3AyXa M NPEBPAaLLaOTCs B TOHYaWLWME BONOKHA,
KOTOpbIE 3aTeM CKPYUMBAIOTCA Ha NPALAMALHLIX AMCKAX M HAMATbIBAIOTCA Ha Npu-
emuyo B0OMHY;

* CYXMM CNnocobOM: CTPYHKM NONMMEPA BbICYLUIMBAIOTCA NOTOKOM rOpAYero 803-
fAyxa, NPOUCXOLUT MCNapeHHe PAaCTBOPMUTENS U 3aTBepaesaHye NoUMepa;

* MOKDPbIM CNOCOBOM: CTPYHKM HUTEH W3 hu/ibepbl NOCTYNAT B PacTsop oca-
OWUTE/IbHOM BaHHbI.

OTaenka XMMHUUECKMX BONOKOH M HUTEH BK/KOUAET CNefyrolme 3Tanbl:

— NPOMbIBAHWE BOJIOKOH WM HWUTEM B BOAE WM PAa3/IMuHbIX PacTeopax Aans

YCTPaHeHus npumecen;
— CYLKa BOJIOKOH NOCNe MOKPOro (hOPMOBaHWUA B CNELMaNIbHBIX CYLUMIKAX;
— o1benmsanre BONIOKOH ¥ KPalLeHWE;
— BbITATMBAHWE U TEPMOODPaBOTKA CUHTETUYECKUX BOJIOKOH ANA NPUOAHWA UM
Gonblen NPOUHOCTH;

— nosepxHoCTHas obpaboTka ANA NPUAaHWA HUTAM HeOOXOAWMbIX CBOWCTE:
NOBLILUEHUA CKONLXKEHMA U MAMKOCTH, CHUXKEHUS OOPLIBHOCTH, 3/EKTPU3Y-
eMOCTH M T. .

MPOBEPDBTE CEBHA: 1. Yro ssnsercs cuipbém ans npoussoacrsa MUCKYCCTERHHDIX BONO-
xou? 2. [epeuncnnute OCHOBHBIE 3Tanbl NPOM3BOACTBA MCKYCCTS8EHHLIX 20n0KOH. 3. Pacckaxure
o npouecce copmosanus Huten. 4. [na uero npoeogurcs nosepxsocTHas obpaborka Huten?
5. MNepeuncnure ocHosHbIE 3Tanbl OTARNKK XUMUMECKHX BONOKOH u Huted. 6. Hazosure cnocobwm
HOPMOBAHUR HUTEH.

o
- . -

Q nOHYMAMTE, B 4eM COCTOAT npeumyulecrsa M HEAOCTATKH TKaHeW, NONYHEeHHDIX M3
AXUMHAHECKHX BONOKOH, NO CPasHEHMIO C TKaAHAMH M3 HaTypa/bHbLIX BONOKOH.
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5 5 CBOMCTBA HCKYCCTBEHHbIX BOJIOKOH
] | ]

Kakue ceoicTea Marepuana, MCNoNb3yeMoro 4Ns NPOM3BOACTBa Yero-
nmbo, HeoBXOAUMO yuMTbIBaTL?

B cxeme knaccudhmMkaumu MCKYCCTBEHHbLIX BOMIOKOH (puc. 5.8) OHM paspeneHbl
Ha TpW rpynnbi:

« (MAPATUENNIONO3HbIE (BUCKO3HbIE U MELHO-aMMUaUHbIEe);

* aueTUNLENNKNO3HbIe (aueTarTHble, TpUaueTaTHbie);

« Benkosvle (KaszeuHoBble, 3eUHOBbIE).

PaccMotpum Haubonee nonynspHblie Martepyansl 8 MHAYCTPMM MOLbI.

BuCKO3HbIe BONOKHA 00/1a0al0T XOPOWEN MMIPOCKONMUHOCTLIO, CBETOCTOMKO-
CTbKO, MAMKOCTBIO, PACTSXXUMOCTBIO, YCTOMUMBOCTBIO K LUENOYaM; TePMOCTOMKO-
CTblo. BUCKO3Has TKaHb He BbI3blBAET a/VIEPIUM M PAa3LPaKEHUA, NOAXOAUT ANA
nofen, BONbHLIX ACTMOM, €€ MOryT HOCHTb HOBOPOXKAEHHbIE AeTv W Byaywive
mMambl. Kpome TOro, BUCKO3Has TKaHb 3KONOTMYHa (€€ yTUIM3aUMa He BPeauT Npu-
poge). 310 — ¢Abllualiasy Marepus, T. €. e€ BbICOKash BO3L4YXONPOHWLAEMOCTb
obecneuveaer KOMOPT ¥ B Xapy, ¥ B Xonoa.

OpHaKo NpU YBNEXKHEHWH BUCKO3HBIE BOJIOKHA CHBHO HabyxaloT, YTO NPUBOAMUT
K MNOBbLILEHHON YCanKe U NoTepe NpPOoYHOCTH TKaHen. BuckosHbie Tkanu obnaparor
Mafion ynpyrocTbio, HO XOPOLWO YTKOXKATCA.

Bapbupysi TONWMHY U CTPYKTYPY BMCKO3HbLIX BOJIOKOH, MOXHO NOJIYUMTb TKaHb,
NOXOXYKO Ha X/IOMNOK, WepPCTb AW NEH. M3 BUCKO3HLIX BONIOKOH NPOWU3BOAAT [NsH-
LEeBbIM MCKYCCTBEHHDIM WENK W atnac, (hakTypHbIH Xakkapd v Dapxar, e€ akTHBHO
NPUMEHSAIOT ANS CO3AAHUA NNACTUUHBIX TPUKOTAKHLIX U3LENUH.

o_/ Puc. 5.8. Knaccudmkaums MCKYCCTBEHHDBIX BONOKOH

( MCKYCCTBOHHbBIO BONOKHA M HATH )

(rnppamenn oonoanue) (Auemnuenmonoauae ) ( Benxossie )

BuckosHbie KaszenHosbie
( MeaHo-aMMUuayHLe ) Tpuauerarxuie 3enHosbie
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AuertartHbie W TpHaueTtatHble BONOKHA. OCHOBHLIM CLIPLEM ANS NONYYEHMUs
aueTaTtHbIX M TPHALETATHBLIX BONIOKOH CAYXKAT OTXOAbl XNOMNKa, Kotopbie obpaba-
TbIBAKOT CMECHIO YKCYCHOW M CEPHOM KUCAOT.

AueTartHble ¥ TpHaueTaTHble BOJIOKHA OT/IMUAKTCA MO CBOMM CBOWCTBaM OT BW-
CKO3HbIX BONOKOH. OHM 001202107 CPaBHUTENLHO HU3KMMHW [MIPOCKONWYECKMMK
CBOMCTBaMM, NO3TOMY B/IMSHME BNArvM Ha HUX HE3HAUWTENbHO. TpuaueTartHble so-
NoxkHa 06NafaloT BLICOKOW YNPYrocTbio, YCTOMUMBO COXPEHAKT (hOpMY M3AENWH,
HE YCXMBAIOTCS NPU BNAXKHOM U Tennoson obpaboTke. AuerarHble W Tpuauetar-
Hble BONIOKHA XapaKTEepPW3YKOTCA BbICOKOW YCTOWYMBOCTLIO K AEHCTEMIO MUKDOOP-
raHU3MOB, CBETOCTOMKOCTBKO M XOPOLWWMMMU AU3NEKTpUUecKuMy csoncTsaMu. OxHu
HEYCTOMUMBDI K LEHCTEBMIO BbICOKMX TEMIMEPATYP, NO3TOMY BaXHO-Tensnosas obpa-
B60TKa B AOMALLHWUX YC/IOBMAX M3LENUN U3 aueTata — OONbLUIOH PUCK.

AueTartHble TKaHW MCNONb3YIOTCA AN NPOU3BOACTBA HWKHEro Oenbs, GNy30K,
nnarbee v T. 4. K OCHOBHbIM HEAOCTATKaM TakWX TKaHeW Crefyer OTHECTH Heebl-
COKYIO NPOYHOCTD, HU3KYH TEPMO- M WM3HOCOCTOWMKOCTb, 3HAUMTENbHYIO 3/1EKTPU-
3yeMOCTb.

Benkosble BonokHa. OCHOBHBLIM CbIPbEM A/ NPOU3BOACTEA DENKOBLIX MCKYC-
CTBEHHDbIX BOJIOKOH CNYXHT DEeNoK, COAepXalMicsa B MOJIOKE, apaxuce, Coe, Ky-
Kypy3e u 4p. Ha owynb Genkosbie BONOKHA MATKME, TEN/bIE, XOPOWME TENNOU3O-
naropsbl. Mo nokasarensim pacTsKMMOCTH WU TMIPOCKONMUHOCTH DEeNKoBble BOIOKHA
NPUONMKAKOTCA K LWEPCTH, OAHAKO MPOYHOCTL MX HEBE/IMKA W 3HAUMTE/IbHO CHM-
YKAETCA NPU HAMOKAHWK. TEePMOCTOMKOCTL 3TUX BONOKOH Hebonbwas, oHu Bostcs
ropsuen sofbl, OCODEHHO € NPUMECHIO WENoUM. Benkosble BONOKHA MCNONLIYIOT
B CMECH C LUEPCTLbHO, B OTPaHMUEHHOM KOJIMHECTSE, YTO CBA3AHO C HU3KMMU Me-
XaHWUECKMMU CBOMCTBAMM M C TEM, UTO CbIPbEM ANA WX M3OTOBMIEHUS SBNAKOTCA
UEHHbIE NULLEBblE NPOAYKTLI.

CpaeHuTeNbHas XapaKTeprcTHKa CBOMCTE TEKCTUIIbHLIX BOJIOKOH W TKaHen npea-
crasnexa s tabnuue 5.1.

°_\ Tabnuua 5.1

CBOMCTBA TEKCTH/IbHBIX BONIOKOH M TKaHeH

Bonokna Du3nKo-MexaHu4YecKne CBOMCTBA
MpounocTts Cmunaemoctn Apanupyemocrs
Xnonok Cpegusan Cpeauss Manas
Néwn Buicokas Cunvnar Manas
Wepcts Huaxas Manas Buicoxas
Weénk Boicoxkas Manas Buicokan
Buckoza Huzxas Cunbuan Buicokar
Auyerar CpegHss Cpeauss Cpeagnsas
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lpodonmenue

Mruenmnyeckue csomcrsa
Bonokna
FurpockonuyHocTs MNuineémkocrs Tennouzonayms

Xnonok Boicokas Cpeamss Cpeguss
Nén Cpeauss Manas Huzkas
Wepcts Boicoxas Buicoxas Boicokas
Weénx Boicokas Manas Buiwe cpeanen
Buckosa Boicokas Cpeanss Cpeguss
Auerar Cpeauss Huzkas Huzkas

TexHonoru4eckue csoncrsa

Ocpvinaemocrs Ycagka Paszpgsmxka Huten

Xnonok Cnabas Cpeaguss Manas
Néwn Cpeauss Cpeanss Cpeauss
Wepcre Cpeauss Boicoxas Cpeguss
Weénx Boicoxas Buicokas CunbHas
Buckoza Boicokas Buicoxas CunbHas
Auerar Boicoxkas Cpeauss Cunouas

Jlerko onpepenuTb, YTO TKaHb auerarHas, ec/id onyCcrmrb - KYyCO4YeK B8 aueToH.
TkaHb HauMHaET NNEBMUTLCA.

MPOMECCHUU U MNMPOU3BOACTBO. Hosble TEXHONOIMM NPOHUKAIOT B MH-
AyCTpU Mogbl. HekoTopbie BUAbl MOGHOM OAEXAbl HE LWbKT, a «NedyararT» Ha
3D-npuntepe (puc. 5.9): nnatba-MUKPOOLI, NNATLA-CHEXWHKM, Hapsabl, W3roToe-
NeHHble, Hanpumep, 13 pogouaa. Pogous — 310 nNnacTUMUMpOBaHHas auetun-

0—/ Puc. 5.9. 3D-npuntep ans npoussoacrsa OAeXAb M3 MCKYCCTEEHHDIX MaTepuancs ¥ naarve
u obyeb, COZaaHHbBIE HA HEM

—0 70



uenNo3a, obNafaoWan XopoLwen CBETOCTOMKOCTLIO, NIErKo nogsepraercs obpa-
BoTke, sbirMbaHMiO.

3D-npuHTED NPELOCTABNAET YHUKANbHYKD BO3MOXHOCTL chanaHcuMpoearb Msr-
KOCTb ¥ 3/1aCTUUHOCTD BbICOKOTEXHONOTHUHON TKaHW. [lpu 3TOM OHa pacTsakuMa
U aMOpTU3MpPYeTCA Npu AsxeHud. [log cuny Yyao-malmHe v CNOXKHeWLas Bbi-
LWMBKA, ¥ NPUUYLNIMBLIE KDYXXEBa.

s pabotbl Ha 3D-npuHTEpe XYAOXHUKY-MOAENLEPY, NOMUMO XYLOXECTBEH-
Horo obpasosaHus, HeoOXOAWMbI 3HaHUA B 0DNacTv WHGOPMATUKH, Matepuano-
BELEHUA.

Meuars ogexabl Ha 3D-npuHTEpe ABNAETCA NEPCNEKTUBHOW oTpacnbl. MHorue
AU3anHepsl UCNONbL3YIOT NOAOOHLIE TEXHONOIMU MNPKU CO3[AAHWM YHMKANbHBIX M He-
NOBTOPHUMBIX M3aenvn. Bo3MoxHO, 8 HepanexoM OyaylueM Kaxabld >KeNarolmi
cMoxeT y cebs goMma neuaratb ogexay, obyeb U akceccyapbl.

Hekotopsie cneuranucTbl yxke paspabarbigaloT NPUHTEPDL], C NOMOLLLKY KOTODbIX
MOXHO OyfleT co3fasaTb MHAMBMAYANU3MPOBAHHDIE NPeaMeTsl ogexabl. Bozmox-
Ho, Byner paspaboraHa TOprogas OHNAMH-NNOWANAKAE, Ha KOTOpOM OyayT npoga-
BaTb MAEM W 3CKM3bl OAEXMAbI, CNeuManbHble Marepuanbl ANA €€ WU3roTOBNEHUA.

Takum 0Bpaszom, MOXHO NPEANONOXKKTL, UTO B K&KAOW KBapTUpe Oyaer CrosTb
NPUHTED, Ha KOTOPOM OyfleT nedararscs ofexxaa Nof KOHKPeTHble napamerpsl du-
rypbl, T. €. CO34aHWE BEWen CTaHeT NPOCTbIM KU 0DbIAeHHbIM AeoM.

Opgexga MOXeT OblTb OYEHb PA3HOW U MMETb pas/iMyHoe HasHaueHue. Hanpu-
mep, 8 2015 r. oauH Mogenvep cosgan nnarbe ANA 3awmTbl yenoeeka. OcHoeoM
TAKOro nnatbsi ABASETCHA CNeuManbHbii BHEWHMM Kapkac. Ha nnatbe ycraHoeneHo
20 cneuMancHbiX NATUMKOB, PEArMpyloMX Ha WM3MEHEHWS OKPYXXaloLen cpepb.
Ecnu partumky ynaenvearoT HapacTaHue WM3MEHEHUM BOKPYM, TO MEXaHWYECKUe KO-
HEUHOCTU TaKOro NNarbsi, KOTOPOE CTAHOBWUTCA MOXOXMM Ha Nayka, NoLHWMAKTCA
ONS araku.

C/IOBAPD: 6Genxoesie 20n0okHa; aueTaTHsIE BONOKHA: TPUAUETATHLIE
BONOKHA.

NMPOBEPDBTE CEBSA: 1. Yro senserca ocHosHbiM CHIpbEM QNs NpoW3BoAcTsa Denkoesix
uckyccreeHHbix sonokon? 2. MNepeuncnnte 1pu rpynnst CBOACTS TEKCTMNbHBIX BOAOKOH. 3. Y10 am
MOXETe paccKasaTd O HOBbIX TeXHONOrMAX B NPOM3BOACTER MCKYCCTBEHHbIX 80n10KOH? Kakumu
YHAKANBHBIMA CBOMCTSaMM OHM obnagawor?

HOAYMAMTE, KaKue CBOMCTBA MCKYCCTBEHHMIX BOJIOKOH AENalT WX NPUBAEKaTe/bHuMu B
Kasecrse Mmarepuana QAR M3rotosneHus Oenva u ogexanl.
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5 ﬁ MpouseoacTEeHHble TexHONOrHM 06paboTku
3| P KOHCTPYKLHOHHbBIX MaTepHanoB pe3aHueM

MoueMy TEXHONOIMM, OCHOBaHHDIE HA METOLE DPEe3aHus, SBNAITCS Ca-
MbIMW PACNPOCTPAHEHHBIMM B COBPEMEHHOM NpOoM3soacTse?

OCHOBHbIMK TEXHONOMMAMK OOPABOTKH KOHCTPYKUMOHHDBIX MATEPUANIOB B YC/IO-
BUAX NPOU3BOACTSA ABNSKOTCA paspesaHye, NUIeHUe, CseplieHue, cTporadue, Loné-
NeHue, Touexue, bpeseposanHue, WNUdOBaHKE.

Pa3pesanue. [Ina paspesanns TOHKONMCTOBOIO MeTaia Ha NPOU3BOACTEE NPU-
MEHSIIOT MOLUHbIE MAPABNMUECKME MIbOTHHHbIE HOXHUULI (puc. 5.10). OgHo u3
NIE3BUM B TAKMX HOXHMLAX BbINOJIHEHO B BUAE K/MHA, ABMXKYLLEIOCH BEPTUKANIBHO.
Bropoe npsmoe nessre HeNnopewxHO.

Munenue. TeXHONOTUU NUNEHUA MATEPUASIOB B YC/IOBUSIX NPOU3BOACTBA CXO4HDI
C TEXHO/IOTMSAMMU BLINOJIHEHUA TaKuX onepaunu spyuHylo. [puHLMNManbHas pasHu-
Ua COCTOMT JiMlWb 8 NPUMEHsIEMbIX cpeacTeax Tpyaa. B ycnoeusx npoussogcrea
UCNONb3YHOTCA PAaCNUOBOYHBIE YCTAHOBKM OO/NBLIOM MOLWHOCTH M BbLICOKOH Npo-
U3BOAMTENBHOCTH.

B pacnunosouHbix CTaHkax yCTaHaBNWMBAKOT OUCKOBbIE Bpallarolmecs nuabl. Ta-
KME CTaHKM MCNONb3yloTcs Npu obpaboTke ApeBecuHbl, METanioe M NnacTMacc,
KaMHsl U 4pYrux CcTpouTensHbix marepuanos (puc. 5.11, ). Lupoko npumersiores
8 NPOM3BOACTBE PACNM/IOBOYHBIE CTAHKM C NEHTOYHbIMKM Nunamu (puc. 5.11, 6).

0—/Puc. 5.10. MNuapasnuueckue ruNbOTAHHLIE HOMHWUUN
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Muna (pabouni oprax) 8 Takux CTaHKax npegcrasnser coboM HENPepbIBHYK KOMb-
uesylo 3ybuaryio fieHTy. Takue CTaHKK MCNONb3YHTCA NPU Paspe3aHdy ApPesecHHDbl,
MeTaNoe, NNacTMacc M Aaxe TKaHen. Ha npoussofcree Ans NUNeHUs NpUMeHs-
IOTCS CTaHKM M C NOCTYNATENbHO-BO3BPATHLIM ABUXXEHMEM NNOCKMX M NPAMbIX NO-
noted nun. Haubonee pacnpocTpaHeHbl Takue CTaHku 8 aepesoobpabarbisaroumx
U MeTannoobpabdarbisalolmx NPOU3BOACTSAX.

Mpou3soacTBEHHDIE TEXHONOMMU CBEPNEHUSA, CTPOraHus M NONONEHUS NO CNOCo-
Oy EBbINONHEHUSI 3TUX ONEPaUMH CXOLHbI C TEXHONOMMsAMU 0OpPaboTKU Matepuanos
C NOMOLLLIO PYUHbIX MHCTPYyMeHTOB. EctecteeHHo, uto Macwrad Takux pabor s
YCNOBMAX NPOU3BOACTBa ropasgo bonbwun. OBopygoeaHue ans CsepfieHus, CTPo-
raHua W onBneHus 3asUCKMT OT MacluTabos U CAOXHOCTH pabor.

Ceepnenue. [Ina ceepnosouHbix paboT B YCNOBMAX NPOU3BOACTSA NPUMEHSIOT
0OblUHbIE ¥ CheuuanbHble CBEP/M/IbHLIE M TOKapHble CTaHKW. BosMmoxHo ceepne-
HUE OTBEPCTHM O4YeHb BONBLLIOK rNYOUHBLI U BONLLIOrO AMaMeTpa, YTO HEBO3MOXHO
BLINONHWUTL C MOMOLWBIO PYYHOro MmHCTpyMmeHTa. Orsepcrus Gonbworo auamerpa
BbICBED/IMBAKOTCA CNUPANbHLIMU CBEPNAMM MM UWIMHOPHUECKUMU hpesamu. Ha-
NPUMEP, UMIMHAPHUECKHE (DPEe3bl UCNONb3YIOT B CTPOUTENbHLIX paboTtax ans ceep-
NeHns BONbLIKX OTBEPCTUM B DETOHE M KamHe.

CrporaHue u gonbneHue. B ycnosusax Npov3BoACTEa MalWHHbIE TEXHOJION MK

CTPOraHvs U A0NDNEHUA NPUMEHAIOTCA TONbKO Npu 06paboTtke ApeBecHbiX Mare-
puanos, mMerannoe 4 nnacrmacc (puc. 5.12).

o_/Pnc. 5.12. Crporanune (g) u gonbnenne (6) meranna

a) / 6)

ToueHue, ¢pesepoBaHue U wWnugoBaHUe. MalmHHbIE TEXHONOMMKU TOYEHMUS,
(hpesepoeanua v WaKuGoOBaHUs HauboNee pPacnpoOCTPaHeHbl 8 MaLUMHOCTPOEHMH
(prc. 5.13).

Mpu TOYEHWU pesubl CpesaloT C 3aroTOBKM TOHKMM c/ion martepuana. lMonyua-
OTCS MaeaNbHble UMNMHAPUYECKME NOBEPXHOCTH, KOTOPbIE TPYAHEe CO34aTb C No-
MOLUBIO PYYHBIX MHCTpyMeHTOB (prc. 5.13, a).

C nomouwpo (hpeseposaHms Ha NOBEPXHOCTH 3arOTOBKM MOXKHO NOJYYHUTL POB-
Hble nnockue durypsl (puc. 5.13, 6). Mpu pabore Ha dpesepHomM craHke ¢ YIMTY
3arotoska Moxer obpabarbieaThcs cpasy C 4eTbipéx cTopoH. Heobxogumblie pas-
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Mepbl ¥ hopMbl DUryp ans hpe3eposaHns 3a4aKTCs CNeLraNbHOU KOMNbIOTEPHOM
NporpaMMon.

LnudosansHble CraHKK 3HAUMTENBHO YCKOPSKOT OTAENKY NOBEPXHOCTEN AeTa-
nen (puc. 5.13, 8).

o_/Puc. 5.13. Touenne (@), thpezeposanne (6), wancdosauue (8).

P

PesaHue BogsaHOW CTpYEH. B CcOBpEMEHHOM NPOM3BOACTBE NPUMEHSAOT TEXHO-
NIOTHIO PE3aHKUsl MATEPUasIOB BOAAHOM CTPYEH nog GonsluMm gasnenuem (puc. 5.14).
Crpys sofbl Nofa LEHCTBMEM BbLICOKOTO AAB/IEHMS C ONPOMHOM CKOPOCTbKO BblNe-
Taer u3 conna. [ns npuaaHus CTpye BOAbl PA3PYLIAIOWEro PEXYLLEro AEHCTBUS
8 Heé nobasnsiercs abpasusHbiM Matepuas, Hanpumep menkun necok. lpu arom
HE OKa3blBaeTCsl BbICOKOTEMNepaTypHoe s03jeHcTsue Ha obpabarbisaeMbliit Marte-
pUan: OH HE FOPHUT, He KOPOOMTCSA, HE PaCTPECKUBAETCA. TeXHONOIUA pesaHus
BOAAHOM CTPYEM 3KONOIMMUHAE, Tak Kak He NPOMCXOAMT BbiBpOCOB BpeAHbIX BELWEecTs

B OKPYXaloWy cpeay.

o_/Pnc. 5.14. Ycrpoictso sogsHoro pesaka: | — crpys soam noa GonbwuM gasneddem;
2 — conno; 3 — nopasa abpasusHoro Marepuana; 4 — cmecurens; 5 — crpys soapl C
abpazusom; 6 — paspesaeMbin marepuan
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NMPO®ECCHUU U NMPOU3BOLACTBO. Bce nepeuncnentbie suabl obpaboTku
MaTepranos BbINONHAKT CTAHOYHWMKM DAa3/IMYHOW CNeunaNu3auuu: TokapH, dpese-
POBLMKM, WAKdOBaNbWMKK U T. 4. (puc. 5.15, g, 6). Monyuuts 3tv npodeccuu
MOXHO B Konnemxax. MMonyunts sbicliee oBpasosaHUe U CTaTb MHXEHEPOM WM
TEXHO/IOTOM MOJKHO 8 CNEUMaNM3MPOBAHHLIX TEXHUYECKUX By3ax, Hanpumep s Mo-
CKOBCKOM lOCYAapCTBEHHOM TEXHONOMMUECKOM yHuBepcuTeTe «CTaHKuHY.

3a TouHOCTLIO M BecnepebOMHOCTLIO pPaboTbl arperatoe U NPOU3BOACTBEHHDIX
SIMHUKA CNeaaT Hanafuuky (Hanaguuku craHkos W cradkoe ¢ UMY, Hanapuvku cea-
pouHoro obopyposaHua W ap.). Kaxnbii Hanaguuk AO/MKeH Bnafers OCHOBaMU
YEPUEHMA, XUMUM, (DU3UKM, MATEMATUKM, MarepuanosefeHus, mHbopmarvkn. OH
LOMKEH 3HATb Ha3HaueHwe, YCTPOWCTBO M 00NacTb npuMeHeHus 00OopYyLaoBaHWs,
TEXHONIOMMIO NPOU3BOACTBA.

Hanaguvk pomkeH uMmetb cpefiHee npodeccHoHanbHoe o0bpasoeaHue, KOTopoe
MOXHO NONYYUTL B NPOMECCUOHANBHO-TEXHUYECKMX YUMNIULLEX U KONNEMKAX.

Ha MaliMHOCTPOUTENbHBIX 3aBOAAX MNNACTUYECKUM (hOPMOBaHUEM MAaTepUasos
3aHUMAIOTCA LUTAMNOBLUMKK, BOJIOUYMNIBLUMKM, NPECCOBWMKK W ap. [lonyunts 311
NPOtECCUH MOXKHO B KONIEDKAX MW HENOCPELCTBEHHO Ha npoussogcrse. [Mony-
YUTb BbiCcwee obpasosaHWe U CTaTb MHXEHEPOM WM TEXHONIONOM MOXHO B Cre-
UMA/IM3UPOBAHHDBIX TEXHUUECKUX BY3aX (MalMHOCTPOUTENbHBIX, XMMHUKO-TEXHONO-
MYECKUX U T. N.).

O—/ Puc. 5.15. Tokapb (@); dpeseposwux (6)

NMPOBEPDBTE CEBA: 1. Yem pPazpesannT NUCTOBYID CTanb Ha MAWWHOCTPOMTENbHLIX 3aBO-
aax? 2. Kakue sugni nun ycradasnusaldT Ha DACnWIOBONMHBIX CTaHKax B yCnoOBusax npou3ssogcrsa’?
3. Kax nonyvaior 8 npov3sogcTse [OCKM Wan Opycbs € rnagkon nosepxHoCTbo?

ﬂO,D,YMAMTE, Kak A0omKeH ObiTh NOZJroTOBNEeH COBPEMEHHLIH TOKapb WM hpe3eposwnk,
41061 pabotars Ha CTaHke C NPOrpaMMHLIM yNpasneHueM.
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5 7 I'Ipouznom:'raeuuue TEXHOJIOrHKH MacTHHeckKoro
. .

¢opMoBaHHA Marepuanos

MoueMy Ky3sHelpbl, Nepea TEM Kak HauWHaTb KOBaTb M3LeNue, cHada-
Na CUNLHO Pa30rpesaroT 3aroToBky?

Mnactuueckoe opMoBaHue — 3TO NPUAAHUE 3arOTOBKE HYXHOM (DOPMbI 8 MO-
MEHT, NOKa Marepuasl HaxXOAWTCS B NNACTMYHOM, NOJATAMBOM cocTosHMK. K Tex-
HONOMMAM MNNECTHUECKOTO (DOPMOBAHMS OTHOCATCS JIeNKa, NPOKATKa, BONOYEHME,
KOBKA, LITaMINOBKaA.

Jlenka sensieTcs CaMOW ApPEBHEN TEXHO/OMMEN NNACTUUECKOrO (hOPMOBAHMSA.
B kauecrse chopmyeMoro marepuana MCNonbayerca ruHa. Ma enaxHon pasmsr-
YEHHOM [NMHBI NIENAT MOCYAY, LOMALLHIOW YTBAPb, MIPYLWKK U APYrHe HyXHble ye-
nosexy sewu (puc. 5.16, a). U3 tecta nenar GynkM, NUPOXKKM, NENbMEHU M T. M.

B coBpeMeHHOM NpOW3BOACTEE TEXHONOMMU, NOXOXKKE Ha NIENKY, NPUMEHAKOTCA
B CTPOMTENLCTEE NPW BLINOJNHEHWM LWITYKATYpHbIX pabot. nacTuuHbii CrpouTens-
HbIM MaTepuas roToBAT Ha OCHOBE rvnca MW uemerta. C NoMOLWbO cneuranbHbix
MallMH ero HaHocAT (Hanennswor) Ha credsl (puc. 5.16, 6).

MPUHUKMN NOCNOMHOIO COEOMHEHMS DA3MAIYEHHOrO Marepuvana ANs CO3AaHuA
0ObEMHDBIX M3aenun Ha 3D-npuHTEpe TakKe MOXKHO CPABHWUTL C NPUHLMNOM NEnKH.

Mpokarka. TexHONOrHen NPOKAaTKM NONYYAKT NIMCTOBOM MeTann, NpodumMpo-
BaHHbIM MeTann, Tpydbl, penbcol ¥ 1. n. (puc. 5.17).

Mepen NPOKATKOM 3aroTOBKY HarpesardT 8 MNeyd, Metaml craHosuica Donee
NNacTuuHbiM. Ha nNpOKaTHOM CTaHe 3aroToBKY NPOKATLIBAKT MEXAY Ba/Kamu
(puc. 5.18). 310 noxoxe Ha packaTbiBaHue TecTa ckankow. B 3asucumoctu or
NPoUNA BaNKOB NONYYAETCA Ta MM MHas opMa NpoKara.

BonoueHnue. EWE ofHMM NpoULeccoM NNACTUUECKOro (OPMOBAHWS SBNSETCA
NPOLECC BONOUEHMA. 3aroTOBKM KPYINOro man (haCOHHOIO CEeYeHUN NPOTArUBaoT-
CSl Uepe3 OTBEePCTUA BOJIOKA, MM (hunbepbl. Pazmepbl OTBEPCTUM MeHblue pasme-
POB CeueHMM 3aroToBOK. B pesynbrare BONOUEHUS 3aroTOBKA CTAHOBWTCH TOHbLUE
U UIMHHee,

o_/Puc. 5.16. Texxonorusa nenku W3 rauum (g); HaHvecewue wrykarypxu (6)
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O—/Puc. 5.17. Tpybm u3z meranna, nonyueuHsle TexHonoruen npokarkd (g); penvcst nocne
npokarku (6)

0—/Puc. 5.18. MNpokaruwn crax

KoBka meranna 8 NpoM3BOACTEEHHDIX YCNOBUSAX TEXHONOMMUECKM CXOAHA C KOB-
KOW MeTanna pyyHbIMKU MHCTpyMeHTamu. PasHuua nuwb 8 pasmepax obpabarbi-
BAaeMbiX 3aroTOBOK M MO/IOTA. 3aroTOBKY NEpef KOBKOW HarpesarT, Kak W npu
NPOKATKe, U YAapaMu TSXKENOro MO/MOTa (GOPMYIOT HYXHYKO AeTaib.

WramnoekKa. lNpy wraMnoeke M3MeHAKT GOPMY M pasMepbl 3aroTOBKM C NO-
MOLUBIO CNEUMANU3UPOBAHHOIO MHCTPYMEHTa, HasbisaeMoro wramnom. Lramnoexa
MOXeT ObiTb ropsuer 1 XoNnoaHou: obpabarsisaeMbii MaTEPUAN HArPEBAIOT MK He
Harpeeator. B cooteercrsuu ¢ (hOpMON NoONydaemMblx QeTasiel LWTaMNoBKy Hasblea-
0T 0BbEMHOM unu nuctosom. LLtamn coctout 13 Matpuubl U nyaHcoHa. Cxnagbisa-
ACb APYr C APYroM, OHW 00pasyroT NofocTb, UMeloLy dopmy Byayuien aertanu.

CNNOBAPD: nenxa: npoxartka: sono4eque; Koska: WTaMnNoska.

MPOBEPBLTE CEBA: 1. Cneunanuctel Kakux npoussofncts 3adumalorcs nenxon? 2. Ka-
Kue Maccossie u3genus nonysaxor merogoMm npokatku? 3. Korga npu sonouenus Hago Harpesartb
zarotoeky?

. T HOAYMAMTE, noYyeMy TexHONOIMMM pe3aHWs M NMTbR B8 COBPpEeMEeHHOM nNpoM3BoACTEE
sce Bonee ycrynaiov CBOE MEeCTO TEeXHONOTHAM LWTaMNOBKM.
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5 a DU3UKO-XUMHUECKHE U TepMUYEeCKHe
] ]

TEeXHONOrMU 0OpaboTKM KOHCTPYKLIMOHHbBIX
marepuanos

MoueMmy npu Bbinnagke MeTanna U3 pyabl HE YAAETCH NONMYyUMTL ab-
COMOTHO YMCTbIK MeTann?

BoinnasnedHble M3 pyabl MeTanibl COAEPXAT MHOTO MPUMECEH, HEKOTOopble
M3 HMX TaK CMelaHbl C PacnNaefeHHbIM METannoM, Kax (PyKTOBbIM COK C Ba-
PEHbEM.

Hanuuue npumecen snusier Ha csoncTea mertannoe. Hanpumep, nonydeHHas no-
CNe NNaBky YEPHOBas Melb C NPUMECSMM HAMHOTO XY)XXe NPOBOAUT 3NEKTPUUECKUH
TOK, YeM UUCTas Melb, NPOBOAA M3 YMCTOW MEAW HAarpeBardTCsl He3HAUYWTENLHO.

PacguHupoBaHHe MefH. YUCTYIO Melb MOXHO NONYUHTb 3NEKTPOXUMUYECKMM
METOAOM — METOAOM PadUHUPOBAHUA MELM.

B BaHHE M3 XMMUUECKM CTOMKOrO MaTepuana NoABeLMBalOTCA TONCTbIE JIMCTbI M3
YEPHOBOM MeAW WU TOHKME NIMCTbI-3aTpasku M3 uucton Megu (puc. 5.19). B sanny
Ha/IMBAIOT PACTBOP MEAHOro Kynopoca ¢ foDaB/ieHMeM CEPHOM KUC/IOTbI, XOPOLWO
NPOBOAAWMN 3NEKTPUYECKUH TOK.

JIUCTBI NOAKNIOUAIOT K MOWLHOMY MCTOYHWKY NOCTOAHHOIO TOKa: JIMCTbl U3 Yep-
HOBOM (BbINNABNEHHOM) MEAUM — K NONKOCY CO 3HAKOM «NKOC», @ JIMCTbl-3aTpas-
KM — K NOMOCY CO 3HAKOM «MUHYC».

Mog fercTBreEM 3/IEKTPUUECKOTO TOKa YEpHOBas Mefb HauMHaeT PacTBOPATLCA
B PacTsope, a €€ UaCcTMUbl — MOHbl — OCAXAATLCS Ha NucTe-3aTpaske. Pacrso-
penre paurcs 20—30 cytok. JIMCTLIF3aTPABKK M3BNIEKAKOT M3 BaHHbI M 3aMEHAIOT
apyrvMu yepes xaxgble 6—12 cytok. Ocafok npumecen, KoTopsle Obinm B yep-
HOBOW Mefu, Nafaer Ha [AHO BaHHbLL

lFanbBaHocTerusa. Ha npouecc paduHMpOBaHMS Mean NOXOX NPOUECC ranbsa-
Hocternn. OH 3aK/MouaeTcsi B 3/1EKTPOXMMUYECKOM NPOLECCE MNOKPLITUS OLHOIo
meranna apyrmM. MogobHbiM 0OpasoM HEKOTOPbIE U3AENUS NOKPLIBAIOT HUKEsIEM.
Moa pencrsueMm 3MEKTPUUECKOrO TOKA METal/l HUKE/b DAacTsopsiercs M ocepaer
Ha usgenun (puc. 5.20).

MogobHbIM ke 0OPa3OM MOXHO HAHOCUTL Ha META//IMYECKHE M3LENUs MNOKPbI-
THA M3 30M0Ta, cepebpa, nnarvHbI.

o_/Puc. 5.19. Uex c sauHamu gns pacduHuposaHus megH
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o__/Pnc. 5.20. Cxema ycraHOBKM QNS HUKENMPOBAHMS NOCYAd!

Huxenupyemoe Mnacrana s
u.me:{ue £ Huxens

Pacraop
MeTounuk XAMUNECKMX BELIECTS,
NOCTORHONO TOKA ConepXaupx vkens

lasoBan peska. B coepemeHHOM NPOM3BOACTEE WHMPOKO NpUMeHsieTcs obpabot-
Ka Marepyanos CTPYEH PacKaNéHHbIX rasoe, oOpasyloWmMXCa NPU rOPeHrH Kakoro-
nmbo tonnuea. Tak, NpU CropaHuM rasoe aueTusieHa WMAKM NponaHa 8 Kuchopoae
obpasyerca rasoeas crpys ¢ temneparypon or 2500 go 3000 “C. BonbwmHcTEO
METaNNoB NNABATCA NPU TaKoW Temneparype. Mx MOXHO pesatb W cBapusarb C no-
MOLUBIO TaKOH CTDPYM.

MnasmeHHan peska. EWwe Gonee sbicokylo TeMnepatypy La€T nnasMeHHas cTpys
rasa. B nnasmenHom pesake cospator anekTpuueckyro ayry. CKsosb Heé nponycka-
10T ras nof Gonbwmm gasnedvem. B pesynbrate 310ro nonyyaercs Cipys nnasmbl.

Mnasma — 310 0coboe cocrosHue eeluecTea. E€ Temneparypa cocrasnser or
5000 go 30 000 °C. Ons cpasHenus Temnepartypa Ha nosepxHoctu ConHua scero
6000 “C. TakoW packasnéHHOW NNa3MEeHHOM CTPYEN MOXKHO pe3aTb NPaKTUUECcKu Bce
M3BECTHDBIE JIOASM MaTepuasbl fake OueHb DONLLWON TONLLMHDL.

Peaka nasepoM. B cospemenHom npouseopctee scé Donbliee pacnpoctpaHe-
HUE MNONYYAKOT TEXHONOTUM 0BPaboTKM MarTepuanos MOLLHbIM Aydom nasepa. Jlo-
OON UCTOUHMK CBETA MCNYCKAeT /lyum BO Beex Hanpasnenvsx. Jlasep ycTpoeH Tak,
4TO BECb CBETOBOW NOTOK OH M3/Iy4aeT TOMIbKO 8 OAHOM Hanpasneduu. B pesyno-
Tare nony4aercs O4YeHb MOLLHBLIM Niyd ceeta. ECnu TakoH Nyy CKOHUEHTPUpOBaTh
LONOJIHUTENBHO € NOMOLLBIO JIMH3, TO OH CNOcobeH NpoXxurarb /bble Marepuansbl.

B nNpoM3BOACTEEHHDBIX YCTAHOBKAX MCNYCKAEMbIM /la3epoM MOLUHbIM Nyd (hOKY-
CUPYETCA JIMH3aMKU B HYXXHOM MecTe. B Touke (hOKYCMpOBaHWA CO3MAETCA OYEHDL
BbicoKasi Temneparypa. O6pabatbieaeMblit MaTepuan NNasUTCA, CTEKaeT, ucnapsier-
CA UM sbiropaet. Pe3ka nporcxogut BbiCTPO M OYeHb TOUHO.

CNNOBAPD: padunuposanue mean: ranssaHoCTerus: rasosas peska;
NNasMeHHasn Pe3ka; NazepHas peska.

NMPOBEPBTE CEBSA: 1. Kax NPOMCXORUT nonyuexue uucron megu? 2. Yem npouecc Hu-
KeNWpOBaHWRA NOXOX Ha npouecc paduHuposaHns megu? 3. B uem cywHocTb nnazMeHHon pezku
merannos?

-
-

L HOHYMAMTE, MOXHO /IW 8 AOMAaWHUX YCNOBHRX NOKPLITL TOHKMM C/AOEM Megu Ka-
xoe-Hubynb uagenue m3 Meranna. B xauectse conu ans pactsopa MOXHO MCNONL3I0OBATD MEAHLIN
KYNOPOC, KOTOPbLIA NPOAASTCHA B XO3IRUCTBEHHLIX MarasuHax.
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o KABUHET U MACTEPCKAHA °

MpakTHueckue 3apaHus

1. OsHakombTech ¢ pacnnasneHnem 8 MydeNbHON NeYn KyCKa 010Ba W IMTHEM
M3 HEro U3[eNus 8 roToeyw opmy.

2. O3HaKOMbTECH C NONYYEHMEM MCKYCCTBEHHOIO [LDEBECHOrO Martepuana 3
[APEBECHBIX ONWIOK W KAa3eMHOBOro Kies.

lNMpoekTHOe 3apjaHue

ﬂpuueuauue. B wkonbHoM M&CYGDCKOﬁ O4YeHb C/IOXXKHO MU3rOTOBUTL M3fe-
e U3 NNacTU4HOro Marepuvasa, CXo4Horo € MertaaioMm, NNacTMaccom 1. n.
Haubonee nogxoasilvMM BapUadToOM Martepuasa, Henoxoxero Ha NNaCTUKH,
Tecrto 4 T. M., ABNAETCA Nanbe-Malwe.

Bb|6epme U3[eNie U MU3roTosbTe ero M3 nanbe-Mawle.

JNlaboparopHo-npakTuyeckas pabora
(pabora s Bpurage)

OnPEAENEHUE BONOKHUCTOTO COCTABA TKAHEM

Martepuansl u obopypoeaHue: oDpasubl TKaHeHd M3 HATypaNbHbIX
M UCKYCCTBEHHbIX BONOKOH (Ha Opuragy) — 4 wr.; vrna — 1 Wr.; éMKOCTb
c sogon — 1 wr.; knen NBA — 1 dnakoH.

MocneposarenbHocTs pabortbi:
1. MoarotosbTe 8 TeTpagu (OPMY OTYETA W 3aNONHUTE €€ NO Mepe Mccne-
posaHua 0Bpasyos.

Homep obpasuya
1 2 3 4

Csoncrso

Bneck (bnecrswas, marosas)

l'na.qxocn: NOBEPXHOCTH

Msrkocts

CmunaemocTtd

Ocninaemoctn

MpousocTe HUTK

Mecto ans obpasyos Txkauu

Bua sonokua
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2. Paccmotpute kKaxkablt obpaszeu. Onpegenure ero CBOWCTBA M 3anvwure
OTBETHI.

3. BoiHbre no age HUTU M3 kaxpgoro obpasua. Pasopsure NoouepéaHo cHa-
yana Cyxywo, a 3aTemM MOKPYIO HUTb KaXKLOoro M3 uetbipéx obpasuos. Onpege-
NIUTE, U3MEHMNACh W NPOYHOCTL HUTEH Kaxaoro obpasua npy HaMauMBaHWW.
4. Npukneire obpasubl B8 Tabnuuy.

Caenaite BbiSOAbI O BONOKHWUCTOM COCTaBe Kaxaoro odpasua.

MpakTuueckue paborbi

1. CKNEMBAHME 3ATOTOBOK ANA BYAYWMX WU3AENUA
U3 [PEBECWMHbl WNW APEBECHbIX MATEPMANOB

O6opynosaHue: oOpasubl APEBECHLIX MATEPHA/IOB; KA3EMHOBbLIM, CTONSP-
Hoin knen; knen MNBA; knen «MomeHT».
MocneposarenbHocTs paboTbi
1. Mogrotossbte 0Opa3subl ANA CKNEUBAHMS.
2. Cknenre 0bpasubl pasNMuHbIMKM BUOAMU KNes.
3. CpasHute TPYLOEMKOCTL TEXHONOMMH ONA DA3NIMUHLIX BUAOE KNEes.
4. lNposepbre NPOUYHOCTL COEQUHEHUM.

2. U3roTtoBNEHUE M3AENUIA C UCNONb3OBAHUEM CBEPNIMNIBHOTO U TOKAPHOIO
CTAHKOB AN OBPABOTKM APEBECMHbI
ObopynoBaHUE: CBEPNU/IbHBIM CTAHOK; TOKAPHLIM CTAHOK; Py4Hble WMHCTPY-
MEHTbI; APEBECHbIE MATepUaslbl; NPOEKTHAA LOKYMEHTaUMs.
MocneposarenbHocTs paboTbi

1. Nposepure pasmerky.
2. Boinonsure onepauuu ceepieHus.
3. Boinonsure onepauuu TOUYEHMS.

3. U3rotoBneHME U3JENUA C UCNONb30OBAHMEM LUBEWHOM

WU BA3ANBHOW MALUUH
Ob6opynosaHue: WBeHHAA MAWUMHA; BA3ANbHAA MALUMHA, TKAHW; HUTH; HOX-
HMUbI; HANEPCTOK; MNPOEKTHAA AOKYMeHTauus.

MocneposarenbHocTs paboTbi
1. Packpoute TKaHW 8 COOTBETCTBUM C UEDPTEXOM.
2. Bbinonsure coefiMHeHWe LeTanen s usfenve.
3. BbinonHure TEXHONOrMUECKMHM NPOLECC BSA3AHMS 8 COOTBETCTBUM C NPOEKTHOM
LOKyMeHTau M en.

JKcKypcus

O3HakoMNeHKe ¢ TEXHONOMMAMK 0DPabOoTKKM MaTepranos pesaHueM 8 yeio-
BUAX NPOU3BOACTSA.
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Meranns gobbisalor M3 pyasl. Pyna — 310 MUHepanbHoe Bewlecrso,
npegcrasnsiowee cobon CoefMHEHHs TOMO WM MHOMO MeTanna ¢ ApPYruMu
BELECTBAMU MK XMMMUECKMMU 3N1EMEHTAMU. TEXHONOIMUA NOJIYYEHHs Me-
Ta//IOB U3 PYAbl HA3bIBAETCA TEXHONOTMEN BbIN/IABKM METAN/IOB.

MNpou3soacTEO APEBECHbIX MATEpUaNos HaUMHAETCsl C 3aroTOBKM ape-
8eCHHbI, pyOku Aepeebes. C NOMOLUBIO NIECONMABHBIX MAWMH NOMYYAKOT
pa3/IMuHbIE BUAbI HATYDPA/bHBIX APEBECHBIX KOHCTPYKUMOHHBIX MaTepuanos.
K nunomarepuanam oTHOCATCA haHepa, APEBECHO-CTPYXKEUHble M Apese-
CHO-BOJIOKHUCTbIE NAIUTLI, OpEsHa, OPYCbs, NOCKH, PENKM.

OCHOBHYIO Tpynny TEKCTU/bHBIX MATEPUA/IOB COCTABNSAKOT HUTU WU TKaHM.
CbipbéM ANA NPOM3BOACTBA TKAHEW ABNAETCS BONOKHO, NONYYaeMOe U3 pa-
CTEHMH, MUHEPANOB W LWEPCTH XUBOTHLIX. Bonbwyio gonw B npouseoact-
8€ HWTEM M TKaHeM COCTaBNAOT BOJIOKHA, NONYYaeMbleé M3 MCKYCCTBEHHbIX
M CHMHTETHUECKMX MATepUanoe. JTW MaTepuasbl MAYT TaKXKe M Ha Npom3s-
8OACTBO NAacTMacc.

Ha npou3sofcree KOHCTPYKUMOHHblE Martepuansl obpabarbisaiorcs pas-
pe3aHueM, NUEHUEM, CBEpP/IEHMEM, cTporaHueM U T. 4. MHorve cospemen-
Hble CTaHKu ocHaweHbl YIY.

Mnacruyeckoe hopMosaHue — 3TO NPUAAHHE 3aroTOBKE HYXXHOHM (hOpMbI
8 MOMEHT, NOKa Marepyan HaxoguTCs B NNACTHUHOM, NOJAT/IMBOM COCTOS-
HuM. Ha npor3sofcTse NPUMEHSHOTCA TEXHONOMMM NIENKMU, NPOKATKM, BOJO-
UeHMs, KOBKM, Wramnoeku. Hanbonee nepcnekTMeHON ABNACTCA TEXHONOMMSA
nnacruyeckoro opMosanrms ¢ nomouwpbro 3D-npuHTepa.

Ocobyto rpynny cocTasnsitor (HU3MKO-XMMHUUECKHE TEXHONOTUKW 0DpaboT-
k1 marepuanos. K HUM OTHOCATCA padMHUPOBAHME MENM, raNbBaHOCTerus,
pe3aHue MAaTepUasos CTPYEN PACKaNEHHDBIX ra308, NONYYEHHBIX OT CropaHus
8 KMC/IOPOAE B CNEUWasbHOM ropesike auetunieHa wav nponada. OueHb sbi-
COKYK Temneparypy LaeT nnasMeHHas ropesika, K KOTOpOoW ras nponycka-
€TCA Yepes ropsLLYK NEKTPUUECKYIO aYry.

B cospeMeHHOM nNpoM3eoacTee DONbLWOE DPACNPOCTPAHEHWE NONYYaT
TEXHONOrMK 00paboTKK Marepuanos MOLWHbLIM NIYYOM Nasepa.

NOABELEM MUTOIU: 1. Yro ssnserca MCXOAHLIM CbipbEM ANA NONYYEHUS
merannoe? 2. Kak paboraer mydenvHas neub? 3. Kaxkue sufipl ApesecHbix Ma-
TEPHMANOE MCNONBL3YITCS 8 Aepeeoobpabarbisarouien npombiwserHocTi? 4. Yem
CHHTETHUUECKHE MATEPUanbl OTAMUAKOTCSA OT MekyccTeeHHbIx? 5. Kakve metoabl npu-
MEHAKTCA 8 TeXHONOrMAX obpaboTku marepuanos pesaxvem? 6. Kakoe cospemes-
HOE YCTPOMCTBO paboTaer Nno TeXHONOIMU Nenku?



L&%EN [
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/?f TEXHONOIMH NMPUTOTOBNEHUA MYYHbIX
—o U3LENUNA

o_/ M3penus U3 Tecta rotoesT pasHbie Hapogbl Mupa. B Poccuu ocoberro pacnpo-
0—/ CTpaHeHbl pasNuuHble NUPOry, KyNebsku, satpylwiku, 6AMHbI, onagou. Mx yacro ro-
TOBAT U3 APOXCKEBOro TecTa. He MeHee nonynsipHbl NUPOXHLIE, NEYEHbE U TOPTbI,
KOTOpblE FOTOBAT U3 Be3apOXCKEeBOro TecTa. Bee 3TM M3fenus OueHb KaNopWiHbI,
TaK KaK cofepXaT MHOro caxapa, siul, >Xupa.
[ns oprasusaumm pauMoHaNIbHOTO M AUETHUECKOrO NUTAHKA CAENYeT CHUXKATL Ka-
NIOPUHHOCTD U3gennn 6e3 yxXyALeHWs BKYCOBbIX KauecTs. [INs CHWKEHUA Kanopum-
HOCTH UYACTb JKMpa, Caxapa U UL 3aMEHSIOT KanyCToW, MOPKOBbLIO, CBEKION U T. N.

Bbl y3Haere:

® TEXHONOTUU NPUTOTOBNEHMA PA3/IMUHBLIX BUAOE TECTa;
® N5 NPUrOTOBNEHUS KaKMX NPOLYKTOS MCNONL3YETCA MYyKa;
® Kakue BUObl MyKH MCNONb3YIOT NPM NPUrOTOBNEHWH MYUHbIX M3LENUM.

KBN Hay4yuTechb:

® npuroTasNuMearb pas/vyHbie Bn0aa M3 TecTa.
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ﬁ I XapaKTepuCTUKH OCHOBHbBIX MHLEBbIX

NMpoAYKTOB, HCNONb3yeMbIX B npouecce
NMPHUroToBJIeHUA usgenm'i M3 Tecta

Kakue suabi Tecra sbl 3Haere? Y10 roToBAT M3 Tecra pasHbiX BMOOB?

Y Kakporo Hapoga, OCODEHHO Yy Hapofa-3emfenaliya, BbiCOKO MNOYMTANOCH
3epHO, NPOAYKTLI ero nepepaboTky M 61aa M3 HUX. DTO HAXOLMNO OTPaXKeHue
B8 Mudax, ckaskax, seposaHusx. [INa PYCCKOM KYXHW XapakTepHo obunue ebine-
YEHHbIX M3AeNuH, U 3TO He cnydairHo. C rnyDoKOM ADPEesHOCTM 8 Hallen cTpaHe
BO3MENbIBAKOTCA POXb, MNWEHMUAE, AYMEHb, OBEC, NPOCO.

Mo cnocoby paspbixneHus TeCTO ANA MYUHbIX KOHAWTEDCKWMX W3feNvH pasge-
NAT Ha ApoxoKeeoe u Desppoxcxesoe.

LpoxoKkeBoe TeCTo roTosar Asyms cnocobamu: onapHbiM v BesonaphbiM. Ona-
pa — 3TO 3aKsacka AN Tecra, COCTOAWAs M3 NOJIOBUHLI 3arOTOBNEHHOM NS Bbi-
NEeUKM MyKM, Boabl (MM MONOKE), ADOXOKEM M caxapa.

Mpu onapHoM cnocobe NpPUroTOBNEHHSI APOXCKEBOrO TecTa CHadana AawT 3a-
Opoautb onape e Teuenre 1 u. Onapa JO/MKHA MaKCUMANbHO NOLHATLCS, & 3areM
ocectb. B 310 Bpemsa B TecTo L00aBNAKOT BCE OCTaSLWMECA NULLEBble NPOAYKTbI
cpoby (caxap, Macno, anwua) M Myky. BCé TwarensHo nepeMelvealoT M OCTae-
nAT ans OpoxeHusa B Ténsom Mecre. Bo spema Gpoxenua Tecto asaxab 0b6-
MMHAIOT.

Mpu 6esonapHoM cnocobe NPUroTOBNEHWS ADOXOKEBOrO TecTa BCe NMULieBble
NPOAYKTH! CMELUMBAKOT OAHOBPEMEHHO M AAK0T eMy 3abpoauTb OfuH pas.

BesppoxokeBoe Tecto. Bez apoxoxen rotoeaTr necouHoe, eadeNbHoe, CNoE-
HOe, BUCKBUTHOE, BO3LYLWHOE U 3aBapHOE TEeCTo.

Lns NpUroToBNEHUsi TECTa UCNONL3YIOT PasfiMuHble NULLEBbIE NPOAYKTDI:

o MyKa SBNISIETCA OCHOBOWM O/11 NPUIOTOBNEHUS M3aenun u3 Tecta. Haubonee
PacnpPOCTPAHEHHDLIM TUNOM MYKM B XNeOONEYEHUH U KYIMHADUM ABNAETCA NLLEHWY-
Has Myka.

[Ons ypanesus u3 MyKM KOMKOB M MHOPOLHbIX YACTML M HACLILEHWA €€ KUCNOo-
POAOM Nepes 3aMellnBaHUEM MYKY NDOCEUBAKOT Yepes CUTO. TeCTo M3 NPOCEAHHOM
MYKM Nlydlle NOAHUMAETCs;

o Kpaxman — MyYHMCTbIK Oenblid NOPOLWOK, M3roTas/MeaeMblii M3 Kaprode-
N8, KyKypy3bl, nwexuubl unn puca. MNpu coeguHermu ¢ ropsuen sogom obpasyer
KNenkyo Maccy — knencrep. Kpaxman nobaensercs s TecTo Npu NPUroTosNeHuu
HEKOTOPDLIX BbINEYHLIX M3AE/IWH;

o caxap (caxapHbli Necok W caxapHas nyapa) uvamedsier Bkyc usgenus. [lpu
U3/IMLLHEM KOJ/IMUECTBE Caxapa TECTO CTaHOBMTCS TSXKENDLIM, XYXKE NOLHWMAETCA.
Mepea ynotpebnexvem caxapHyio Nyapy PEKOMEHLYETCA NPOCesTb, YTobbl yAaiuTb
KOMKWU;

* CONb B/IMAET Ha BKYC M3[eNvH, Aenaer ero Gonee CNOXKHLIM;



* MOJIOKO MCNONL3YETCS Kak OCHOBa AN NPUIOTOBNIEHWUS HEKOTOPbLIX BUAOB
TecTa;

* Macno (C/IMBOUHOE WU PACTUTENbHOER), MApPrapvH, XMpbl obecneunearot nna-
CTMYHOCTL TECTa, NPYAAIT rOTOBbIM M3LENUAM 0coDbl apomar, cnocobersyroT
COXPAHEHUIO U3LENMM B CBEXEM COCTOAHWMM, CO3LAKOT CNOMCTOCTb TECTa;

* AMUA NPUOEKOT BbINEUKE PACcCbINYATOCTb, NOPUCTOCTb, NOBLILAKT NUTATENbHYIO
UEHHOCTb. JKeNTOK NpuaaéT TecTy NPUATHbIM XENTOBATLIM OTTEHOK, a Oenok —
BO34YLHOCTb, CTAHOBUTCS €ro PaspbiX/IMTENEM;

* [APOXOKM — paspbixuTend, Gnarogaps KOTOPOMY M3AeNUs M3 TecTa MMerT
NOPUCTYIO CTPYKTYPY. [pOXCoKM BLINYCKAKOTCA 8 NPECCOBAHHOM M CYXOM BUAE;

* COfa NULLEBas MCNONb3YETCA KakK DPaspbiX/IMTENb TeCTa, BXOAMT B COCTaB ne-
Kapckoro nopowka. [ns Gonee akTMBHOIO BbIAENEHMA YINEKMCIIONO rasa copy
racsit YKCYCOM WKW PAcTBOPOM JIMMOHHOM KMCNOTbI;

* paspbixNUTENd (NEKAPCKUK MOPOLUOK) COCTOMT M3 PaBHbIX YacTed MNULLEBOM
COAbl ¥ JIMMOHHOM WK BUHHOM KucnoTbl. [py NPUroToBneHWM Tecta nekapCcKum
NOPOLUOK MNM MULLEBYKO COAY HYXKHO CMELMBATL C MYKOW, @ HE COELMHATDL C XKUA-
KOCTbIO, YTOObI M3AeNusl Nydlle NOAHUMANKCD NPU BbINEYKe;

* APOMATHYECKHE BELLeCTSa M NPSHOCTU: rBO3AMKA — CYLUEHbIE UBETKWU 8O-
30MYHOrO Jepesa; MMOMpPb — CYLWEHLIM MNOPOWOK, NPUIrOTOB/IEHHLIK M3 KOPHS
TPABAHUCTONO PACTEHWS CEMENUCTBA WMOWPHLIX; KOPMaHAp — CylWEHble cemeHa
KMH3bI; KOpULA — MOPOLWOK MM YACTULbI KOPbl KOPUUHOIO AEpEeBa; MYCKaTHbIW
opex — MNOPOLOK M3 NNofa MYCKarHoro gepeea; wadpad — BbICYLWEHHbIE Pbiib-
Ua UBETKOB WadpaHa, PacTeHUsl CEMEUCTBA MPUCOBDIX; BaHU/IMH — CHUHTETUUECKMH
NPOAYKT, MCKYCCTBEHHDLIH 3aMEHUTENb BAHWM — CTPYUKOB TPONMUUECKUX NiMaH;

o+ NULLEBbIE KPACUTENW MCNONL3YIOT ANS NPUAaHus TecTy Bonee npusnexaresb-
HOro suga. s NpUroTos/esns BoiNeUHbIX U3LENUM XKENATENLHO UCNO/NL30BATL Ha-
TYPa/ibHble KPACHUTENW: COK WNUHATA NPUAAET NULLEBOMY NPOAYKTY 3eNEHbIA UBeT;
COK MafiuHbl, KNKOKBbI, CMODOAUHDI, BUWHM MK CBEK/bI — KPACHLIK MAK PO30BbLIK
UBEeT; COK MOPKOBM — ODPaHXEeBbld UBEeT U T. M.

CNOBAPD: apoxxesoe tecto; Geanpoxxkesoe TECTO: ONapHsIA CNo-
co0; Ge3onapHsin cnocob.

MPOBEPDBTE CEBSA: 1. Ha xaxue age rpynnsl no cnocoby paspuixNeHus NOAPazfensioT
tecto? 2. Kakumn cnocobamu MoxHO npurotosdtb gpoxoxesoe tecto? 3%, Kakue sugsl apox-
wesoro 1 Gesgpoxokesoro Tecra sui 3Haere?

Q2 HOAYMAMTE, Kakue BMAd M3Aendi U3 Myku Bol 3uaere. Beerga nu usgenue uz mykn
MCNONL3YIOT 8 Nuwy?
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B 2 Xne6 u npopaykTtbhi xnebonekapHoM

NMPOMBILLNEHHOCTH

Monpobyite 06BACHUTL nocnosuuy «Xneb — scemy ronosar.

Bugbl xneba. Xneb u npopyKrsl xN1eBONeKapHoOW NPOMBILLNEHHOCTH WIPAKT
OFPOMHYKO PONb 8 XU3HW niogen. B Poccum xneb uspasHa cnasuncsa Gorarbim
BKYCOM, apPOMATOM, NUTATENbHOCTLIO, pa3HoobpasveM accopTuMeHTa (cocrasa).

B MarasuHe MOXHO KyNuTb He TONbKO (hOPMOBOM M NOAOBLbIM xneb, Ho v Ba-
TOHOOOpa3sHble (noxoxue Ha BaToH) M KoHauTepckue uspenus. Dopmoeon xned
BbiNeKaloT B cneuManbHbix xnebubix dopmax. Moposbii xnebd — Ha nekapckom
KaMHe WNuM Ha npotusHe. YTobbi nofosbid xneb He pacnnblgancs nNpu sbineuke,
TECTO AN HEro AeNatoT MeHee BNaXHLIM, YeM Ans (hopMOBOro.

Xneb — nonesHbit OUONOTMYECKMH NULLEBOW NPOAYKT, KOTOPLIH COLEPXKUT
BONbLIOE KONMUECTBO BEWECTS, HEODXOAUMbIX ANA OpraHu3Ma yenosexa. Jro ben-
KM, >KMpPbl, KpaxMmal, a Takxe suTamuHbl. B xnebe conepurcs MHOro BUTAMUHOB
rpynnbl B, HEOBXOAUMBIX 4151 HOPMANBHOIO (DYHKUMOHUPOBAHWA HEPBHOM CUCTEMDI
yenosexa.

Mpouecc npouseoactea xneba [OCTATOUHO CAOXKEH W Tpyaoemok. [ns Toro
ytobbl ByxaHka xsieba sbiwna U3 neuu, Heobxoaumo, 4TOObI OHa npowna uyepes
MHOXECTBO MalUMH U TEXHONOMMUECKMX arperaros.

Coipbé ans xneba. OcHOBHLIM ChIPLEM XNEDONEKAPHOro NPOU3BOACTEA ABNAIOT-
CA NWEHUYHAsA U DXXaHas MyKa, BOAA, APOXOKH, CONb. K AONONHUTENIBHOMY CbIPbO
OTHOCATCA PaCTUTENbHOE U C/MBOYHOE MAaCNO, MaprapuH, MOJIOKO W MOJIOYHbIE
NPOAYKTbI, CONOA, Naroxa u ap.

Ina usrotosnenus xneba Ha NPOM3BOACTEE CO34aHbI CNeuManbHble asTOMaTh-
3uposaHHble nuHuK. [nsa npoussopacrsa xneba HeOOXOAMMBI MalMHbI ANS npoce-
MBaHMA MyKM (OrpPOMHOE CMTO), ANSi 3aMellMBaHus TecTa (NoXoXKa Ha OrpoOMHbLIM
MMKCED C YalleH), AN pasfeNeHus TecTa Ha MNOpPUMM M ANs pacnpefeneHus ero
no opmMam, WKad ANA HACTaMBAHWUA TECTa, CTE/NAXKMU ANA XPAHEHUA Cbipbs, yna-
KOBOYHAs MallMHa M PasfiMuHbIA MHBEHTADD.

TexHONOrM4eCKUi NPOLECC NPOU3BOACTBA X/1€B00YNOUHBIX M3LENUH COCTOUT U3
HECKOJ/IbKKMX 3Tanos: NpUrotoefieHye tecta (3amec u Bporkenue); pasgenka tecra
(nenenue Ha nopuuu; OPMOBAHWE M PACCTOMKA TECTOBbLIX 3aroTOBOK); BbiNeuka.
[oTOBYIO NPOAYKUMIO OXNAKOAKOT U OTNPABNSHOT B TOProByK CeTb.

MpurotoBneHue Tecta — BaxHeWwas M Havbosee ANUTENbHAs oOnepaums
B npoussofctee xneda, 3aHumarowas okono 70 % spemesy NPOU3BOACTBEHHOIO
uMkna. Tecto 3aMeluneaeTcs M3 HeODXOAMMbBIX NULLEBbIX NpodyxToe. C nomMowso
LDOXOKEN W paspbix/iuTenen yaaércsa caenarb ero bonee NopUCTbIM.

TpaguuMoHHan TeXHONOMMA NPUIOTOBNEHUS TecTa NPeaycMarpusaeT L/IMTENb-
Hoe ero Opoerve. [ns NpOrpeccusHon (YCKOPEHHON) TEXHONOMMU XapakTepHo
coKpalenve uvkna npurotoenenus tecra. Okono 70 % obwen maccol xnebo-



OyNoUHLIX M3neNuin DONbLIMHCTBA NPEANPUATUH TOTOBUTCA NO NPOrPECCUBHOM
TEXHONOT KK,

Pazgenka tecra sxiouaeT 8 cebs Chepylolime onepaumu: LefeHde Tecta Ha
NOpUMM, OKPYrIeHWe, NpeasapuTeNbHas PaccTonka, (HOPMOBAaHME M OKOHYaTe/b-
Has pacCTOMKa TEeCTOBbIX 3aroTOBOK.

Lenenve 1ecTa NPOM3BOAUTCA B TECTOAENMTE/bHLIX MAlUMHax. 3aTeM B OKpyr-
JUTENbHBIX MalMHaX Kyckam TecTa npugatoT okpyrayw dopmy. [ocne sroro te-
CTOBYIO 3arOTOBKY OCTaB/ISKOT PAcCTOATLCA 8 TeueHue 3—8 MUH ANs BOCCTaHOoBNe-
HUA KJIEMKOBUHHOIO Kapkaca'. [lanee 1ecto nocrynaer Ha (hOPMOBOUHYIO MALLMHY,
roe emy npuaaétca 3anadHas copma (b6aToHbl, cavku, ByNKu U T. 4.).

Bbineuka — 3axk/N:OunTeNIbHAA CTAAUA NPUIOTOBNEHUA XNIEOHDIX U3LENUH, OKOH-
yarenbHo opMupyloLas Kadectso xneba.

XnebHble U3aenus BbiNEKaT B NeKapHoW Kamepe xnebonexkapHbix neyen npm
Temneparype napososgywHon cpeabl 200—280 °C.

Tpeboganus K KauecTsy M3fenun U3 Tecra:

« [oTOBbIE M3AENMA LOMKHDLI UMETb NPABSUAbHYKO (HOPMY, DOBHYIO KOpKY Oes
TPELWMH, HaAPbIBOB, NJIOTHO NPUAETAIOWYIO K MSAKMULLY.

o Lleer KOpKM 30N0TUCTO-XENTLIK MK CBETNIO-KOPHUUHEBDIN.

o Makuw u3genvn JomKeH OblTb XOPOWO MNPONEYEHHBIM, NOC/E NIENKOro Ha-
LaBNMBaHMA NaNbueM NPUHUMATL NepBoHadasibHy0 (hopMy, ObiTb PABHOMEPHO NO-
PHCTBIM.

« Bryc W 3anax Qo/KHbl COOTBETCTBOBATL BMAY M3AE/IUA W ero cocrasy, ObiTb
6e3 NpUBKyca ropeuu, M3NuLHen KUCNoTsl. He gonyckawotcs nocTopoHHMe 3anaxu
U NPHUBKYCDI.

CNNOBAPD: suineuxa.

NMPOBEPbLTE CEBA: 1. Mepeuncnure ocHosroe coippe xnebonexapHoro npowasogcrsa.
2. HazosuTte OCHOBHbIE 3Tanb! TEXHOAOrMYECKOro npouecca npurotosnenns xneba. 3. Kak wvasmisa-
erca saxHenwan » Haubonee gaurensHas onepauus 8 npouzsogcree xneba? Obvacuute, nouemy
oHa Hactonoko anutenvha. 4. Mepeuncnnte ocHosHme Tpebosanus, npesbsABnsemble K Kauecrtsy
rotosbix mu3genun u3 tecta. 5. Kakvue w3 npuseaenHnix 8 naparpade 3Tan0OB TeXHONOTHYECKOro
npouecca M3IroToBNeHHA xneba U DyNouHBIX M3RENUNH MOXKHO UCKNIOUATD 8 QOMAWHHUX YCNOSAAX?
Qbvacunte csoe pewenue.

N QHOAYMAHTE, kakoi xned Bonee nonesen: ApoXOKeBod Uan Be3gPOXOKEsON.

1 -
Habyxwue Henkosble sewecrsa Myku xak 6ol obpasyior xapkac rybuaron crpyxtypol. Jro
onpegenser PacTAXMMOCTD W 3NACTUHMHOCTD TecTa.
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B 3 MyuHble KOHAWTEPCKHE HU3fleNIUA H TeCTo

ANA KX NPUroToBNIEHHUA

Yro asnsercs cambiM CNOXKHBIM B NpOUEcce NPOM3BOACTEa U3MEe/IUM
u3 Beappoxoxesoro tecra? OBvsAcHUTE CBOM OTBET.

MyuHble KOHAUTEDCKUE M3LENMs — 3TO NMLLEBbIE NPOAYKTbI, ANS NPUIOTOE-
NIEHUA KOTOPbLIX MCNONb3YKT MyKY € AoDasneHueM caxapa, MOJIOKO, XUP, suua
M Apyrve NpoAyKTbl. JTH u3genys obNafaroT XOPOLWMM BKYCOM, BbICOKOW NWUTa-
TENLHOCTBIO W 3HEPreTUYECKON LEHHOCTLIO.

B ux cocras exopst Genku, Xupbl, YIrNesombl, MUHEPA/IbHbIE BELLECTSa W BW-
Tamuubl. CopeprKaHme 3TUX BELLEeCTE B PAasHbIX MYUHbIX M3LENMAX HEOLMHAKOBO.
OHO 3aBUCHUT OT MX pPEUenTypbl ¥ COPTa MCNONb3YEMOW MYKM.

Lna npugaHus TECTy KOHOMTEPCKUX M3feNun DOoNbluel DLbIXNOCTH B Hero go-
0aBNAT B OCHOBHOM XUMMUECKME paspbixiuTend (Coay, NMMOHHYKD KWCAOTY),
KOTOpble, pasnarasicb NPW BbICOKOW TeMNepartype, sblaeNsioT razoodpasHbie npo-
AykTbl. [poXoKky UCNONLIYIOT 3HAUMTENbHO PEXXE, TONMbKO B NPOAYKTax, ANs Npu-
FOTOB/IEHUA KOTOPbLIX TPEBYETCs HEMHOrO XXWpa M caxapa, Tak Kak OHM YrHeTawr
LDOROKEBbIE KINETKM.

MpUroToBNEHUE CNOMKHBIX MYUHDBIX KOHOMTEPCKUX M3LENMH OCYLLECTBNSETCS Tak-
JKE C WCNONb3OBaHWEM Kpaxmana, MyKH, Kakao-npofykros. [pumessiorca u ope-
XM, NALLEBbIE MAacna, XXUpbl (MaprapuH v np.).

Lns Npou3BOA4CTBA MYUHBIX KOHAWTEPCKUX W3LENMH UCNONLIYETCA CheumanbHoe
obopygoeaHue.

PaccMOTpUM OCHOBHbIE BMABI TECTA, KOTOPbLIE MOXHO NPUIOTOBKTL Kak Ha Npo-
M3BOACTBE, TAK M B YCNOBUAX MACTEPCKOW M AOMALLHUX YCNOBUSAX, M TEXHONOMMIO
MX NPUrOTOBNEHUS.

MecouHoe Tecto. OCHOBHOE CbIPbE LN NECOUYHOIo TecTa — MyKa, XKUp, Ca-
xap (cootHowenre 3 : 2 : 1), anua, conb, NUTbEBas COMA, YKCYCHasi 3CCEHUMSA,
NPSAHOCTH ¥ ADYIME HaNoNHUTENH.

Bnarogaps G0NbWOMY KOMMYECTBY XKMPA M3AENHA NONYUAHOTCA PACCHINYATLIMM,
TaK Kak JXMp, Npenarcieys oOpasoBaHUiO KNEWKOBWHDI, CTAHOBMUTCA AONOSHUTENDL-
HbIM paspbixaurenem Tecra. M3-za GONbLWOM pacchbiNyarocT U TECTO MOoNy4Yuno
Ha3eaHue «NnecouHoe». M3 Hero sbinekawT NUPOrW, TOTOBAT TOPTbl, NUPOXKHBLIE,
neueHbe u apyrve uagenus (puc. 6.1). Mspgenus 13 necoyHoro tecra BbICOKOKa-
JNIOPHUAHDBI.

TexHONOrMs NpPUroToBNEHUA

1. MaprapuH KOMHATHOM Temnepartypbl TLWATENbHO PACTUPAKT C CaxapHoM ny-
ODPOM MK CaxapoM 4O NONYYEHWUS OQHOPOAHOM Macchbl, KODAaBNAKT SULO M NpO-
LO/KAKOT NepeMellmearb A0 MOMHOTO DAacTBOPEHUs Kpuctannos caxapa. [llocne
3TOrO BBOAAT NUTLEBYKD COAY, HEMTPA/IU3YS €€ HECKO/IbKMMM KanisMu coka NMMo-
Ha MK yKeycoMm. [ns apomarM3aumu MOXHO A00asuTb BaHWAMH, Kopuuy. B nog-
FOTOB/IEHHYKO Maccy 3acbinaoT MyKy W ObICTPO 3aMewMsaroT Tecto. Tecrto nonyua-



O—/Pnc. 6.1. Uagenns u3 necounoro tecra

eTCA HeXHOe, NETKOoe, NNACTUUHOE, OHO XOPOLO NPUHKUMAET U coXpaHseT by
opmy.

2. Ha npucbiNnanHylo MyKOW Pasfe/ouHYro BOCKY KAafyT TECTO M PACKaTbiBakoT
€ro CKasIKOM, ABMIasch OT CepefuHbl K KPasM TEeCTOBOro Nacta pasHOMEpPHO No
BCEM Hanpas/ieHusM.

TonwpHa packaTbiBaeMoro nnacra Tecta 3aBUCMT OT TOFO, Kakue M3LenUs u3
Hero OyayT W3roTaBnusaTbes: ANA NUPOroe, TOPTOB, NUPOXHLIX — 8—10 MM; ans
neueHbsi — 4-6 mm.

Ins hopMUPOBaHUS NECOYHOTO MEUEHDS MCNONL3YIOT METa/JIMYECKUE BbIEMKHM.
Mapenus M3 NeCoUHOro TecTa BbiNexkarT Ha NPOTUBHE 8 AyXOBOM wkady Npu Tem-
neparype 180—220 °C.

FoTosble U3genus AOMKHBI BbiTh CBETNO-KOPUUHEBLIMM, C 30MI0TUCTLIM OTTEHKOM.

BuckeutHoe Tecto. OCHOBHBLIM CbipbeM AN OUCKBUTHOrO TecTa SIBAAKOTCA
830UTble SIMUHDBIE XeNTKM U Oenku, caxap U Myxka. EguHCTBEHHOM CHMNOM, NOAHM-
MaIOLLEN TECTO, SABNAETCA BO3AYX, OH PACNpEefeNsieTca BHYTPY TeCTa 8 BUAE KPO-
XOTHBIX NY3bIPDbKOS 8 Pe3y/bTare 3HEPruyHOro B30MBaHUs AUL U caxapa U Npuaaer
TECTY MbiHbIK, NeHHbiM 00beM. [Mpu BbLICOKOM Temneparype 8 NPOUECCe BbiNEYKH
BO34YX PACLIMPAETCA W NOAHWMAET TecTo.

Hugkoe GUckeMTHOE TecTo He Tpebyer packartbisanus. Ero Hanusaor B cneuu-
anbHble (HOpMbl ONA BLINEUKM, HA NPOTUBHU W KOHAMTEDCKUE JIUCTbL

Buckeutbl asns0Tca Haubosnee nNONYNSPHLIMU  BbINEYHbIMK NONydabprkara-
MM ONA NPUIOTOBNEHUA TaKMX KOHOMTEPCKMX M3LENMM, KaK TOPTbl U NUPOXKHbIE
(puc. 6.2).

TexHONoOrus NpPUroToBNEHHUs

1. BUCKBUTLI MOXHO NPUrOTOBUTL TEM/BLIM M XONOAHBIM Cnocobamu.

2. Mpu 1€NNOM cnocobe NPUroToBNEHWS DUCKBUTHOIO TecTa CaxapHO-AruHas
Macca Harpepaercs BO BpeMs 830MBaHMA, UTO YMEHbLLIAET NPOAO/IKMTE/IbHOCTD
g30MBaHUA NpUMepHO B 2 pasa.

3. UcneueHHbin Buckeut oxnaxpaot 8 TedeHne 20—30 MUH 4 nocne 3TOro Bbi-
HUMAKOT U3 NPOTUBHEW MNK hOpPM.

BbineueHHsit BUCKBUT LO/MKEH ObiTh XENTOrO UBETa, NbILWHLIK, MSMKUHK, CyXOH,
C DOBHOW MNOBEPXHOCTBIO W PABHOMEDHOM NOPMCTOCTLIO. Ero BepxHsis Kopouka
rnagkas, TOHKas, CBeT/IO-KOPUUHEeBoro ugera. Ha paspese OucksuTa MsKMW [on-
JKEH UMETL MNbIWHYKO U HEXHYIO CTRYKTYPY.
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o—/Pnc. 6.2. Usgenne — pyner ua BucksutHoro tecra

3aBapHoe Tecto. OCHOBHLIM CbIPLEM ANA 33BAPHOrO TECTa SBNAKTCA MAacno,
MyKa, Bofa W auua (cootHowenue 1 : 2 : 2 : 3). Brkyc 3aBapHOro recra Hew-
TPaNbHBIM, NO3TOMY OHO LWMPOKO MCMNONL3YETCSH ANA NPUIOTOBNEHUS KOHAWTEPCKUX
uspenun (puc. 6.3).

TexHONOrMs NpPUroToBNEHUs

1. B kacTpionio HanvsaioT sogy, fobaensor cons u Macno. Pasmewwusator. [o-
BOAAT A0 KMNEHMA.

2. 3acbinamoT MyKY B KMNawy sogy. lNepemelumsaior LepeBsiHHOM NonaTkon 4o
MCUE3HOBEHMSI KOMKOB M, MNOMeLMBas, nporpeearot ewe 1-2 mMuH.

3. CHUMaIOT KacTprofiio € OTHA M, pasMmeliusas, [0DaBNAIOT NO OAHOMY AHUA.
TecTo QO/MKHO NPEBPATUTLCA B BA3KYKO Maccy.

4. MpoTvseHb CMa3bIBAKOT MAC/NOM U BbIKNAALIBAIOT Ha HEro C NOMOLLLIO KOHAW-
TEPCKOIO KOPHETMKA pasfivuHble Urypbl W3 NPUMroToBNEHHOro Tecta. PaccrosHue
Mexay (UrypKamu SOMKHO ObiTb 8bIOPAHO € YYETOM TOrO, UYTO TECTO YBeNWyusa-
erca 8 0bbéEMe,

B npouecce sbineyxku NPOUCXOAUT MHTEHCMBHOE UCNApeHWe BNard, U BHYTPU U3-
genus obpasyerca nycrora.

loToBblE M3geNUs AOMKHLI ObITb NErkuMM, cyxumu. MNosepxHocTb posHas u Gne-
CTAWEs, NOKPLITA MESNKUMU TPELUUHKAMM.

CnoéHoe tecro. CnoéHoe Tecro ObiBaeT APOXOKEsbIM (KUC/IbIM) M NPECHbIM.
Mpecroe Ttecto ucnonbayercs uawe. OHO coscem He comepxut caxapa. OcHoe-
HbIM CbIDbEM ONS NPUrOTOBNEHUA CNOEHOrO TecTa ABNAKTCS MyKa, Macno, snua,

o—/Puc. 6.3. Uagenus n3 sasapHoro tecra
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0—/Puc. 6.4. Uagenus u3 cnoeworo tecra

sofa, conb. Magenus 13 CNOEHOrO TecTa XPYCTALLME, BHYTPU MAIKME M HEXHble
(puc. 6.4).

s Toro 4tobul NONYUUTL XOPOLWYIO C/AOUCTYIO CTPYKTYPY TecTa, Heobxogmmo
CTPOro BLINONHATL TPeDoBaHUsA, NpPeavssNseMble K NPOAYKTaM, U3 KOTOPbIX OHO
Lenaercs, a TakXe K TeXHONOIMW ero uarotoenenus. Myky ans tecra cnepyer
MCNONB30BATL TONBKO MNLIEHUYHYHO BbICLIErO KauecTsa, Macno — camsousoe. Cno-
UCTas CTPYKTYpa Tecta 0OecneumsaeTcs ero MHOMOKPATHOW PAaCKATKOM.

Mpouecc NPUroTOBNEHUA CNOEHOTO TeCTa OUYEHb TPYLOEMKMH W [IMTENbHBIN.
B MarazuHe MOXHO NPUODPECTH 3aMOPOXKEHHBIW NONYhabpPUKAT CNOEHOro TecTa,
npeumyecTsesHo pactacoeadHbii no 500 r, KOTOPbIM COKPATUT BPEMEHHbIE 3a-
TPaTbl Ha €ro NPUroTOBNEHHE.

3aroToBKY M3 CNOEHOrO TECTa CTABAT B PA30rperbii AyXOBOM LKA OXNaXAEH-
HbiM. [poTHEEHD He CMa3biBaT XUpoMm. Menkoe neueHbe WKW KOPXKM ANSi CAOH-
kv ebinexaoT 10—15 MuH, a Kynebsaku (ANMHHBIA NUPOr € HaYWMHKOM) M Bonblule
nuporn — 25—30 MuH.

M3 CNOEHOro TecTa BbiNeKarT KOPXKU ANSt TOPTOS U NUPOXHBIX, NUPOXKK C Ms-
COM, pblOOH, DPLIH30M, CBEXWMMM SrofaMu W APYIMMM HauvHKaMM, paccrerau, Ky-
nebsikn U apyrve NUporu.

CNNOBAPD: necouHoe Ttecto; 6uckeuTHOE TECTO; 3aBapHOE TECTO:
CNOEHOE TecTo.

NMPOBEPLTE CEBA: 1. Mouemy usgenus U3 NECOYHOrO TECTa MONYYAKOTCA PACCHINUATLI-
mu? 2. Kaxoswsl ocobennoctu npurotosnexus BucksutHoro tecra? 3. Pacckamute o texsonoruu
npurotosnenus zasapHoro tecta. 4. Kakue kynuHapHsie u3genus MOXHO NPUroTOSHTb U3 CIOBHOTO
tecra? 5% &J . Yro rakoe paccreran?

*QD HOJJ,YMAHTE, novemy Ha Macnenuuy nekyr uMeHHO OnuHb, a He NUPOrK, NAIOWKHM,
BATPYWKY MM KKYO-TO APYTYIO BbINEKY.
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o KABUHET U MACTEPCKAHA °

MpakTHueckue 3apaHus

1. Nogbepute He Menee 5 nocnosuy U Norosopok o xnebe.

2. Moprotosbre pedepar (coobuieHre) 06 UCTOPUM NOSBAEHWUS NPAHOCTER Ha
Pycu.

3. Cpasrurte Mmexay cobomn Buapbl TECTa NO NPEANOXKEHHbIM nokasarensm. Pe-
3ynbTarbl 3anuwure s Tabnuuy, NepeHeceéHHywo B8 pabouyro TeTpagb no chne-

ayrouwen gopme:

Xapaxkrepucrukmu tecra
Bua tecra Koncmcrasitinn Temneparypa MNpogonxurensHocTs
BbiNEKaHMA BbINEKAHHA
MNecounoe
BucksurHoe
3asapHoe
Cnoénoe

TBOp‘l €CKOoe npaktuyeckKoe 3apjaHue

Paspaborante cueHapui npasgHuka «HaumHarowmin koHgutepy wam «Ma-
cnenvuar. MNpoesegure npasgHuk. OueHuTe, YTO Y BAC NONYYMNOCH, @ UTO HeT.

MpakTtuueckue paborbi
1. MpPUroToBnEHKUE KOHAUTEPCKUX MU3AENUWA U3 CNOEHOrO TECTA

Habop nuuwesbix NpoayKTos, MHBeHTaps v 0bopyfoBaHus cnegyer sblbMpatb
8 COOTBETCTBMM C PEUenTypor U TEXHONOTUEH NPUrOTOBJIEHHS.

MocneposarensHocTb pabotsl
1. Buibepure peuentypy Ans M3rotoeneHus kakoro-nubo Gnoga U3 tecra,
BOCNO/Ib30BABLUMCD NOBAPEHHbIMKU KHUramu v MutepHetom. Cornacymre csom
8bIOOP € yuuTenem.
2. Mopbepute HEODXOQUMBIN MHBEHTAPL M NPOAYKTLI ANA HAYMHKK B COOTBET-
CTBMMU C peuenTypomu.
3. Onpegenure Ka4yecrTso NMUWEsbiX NPOAYKTOB, Bxoaswmx s 6no0a0.
4. NpurotoesTe BbIOpaHHoe 610LO.

Mpumeuanve: cobnogaite TEXHONOrMHU NPUroTosneHUs Gnoga v npaswna
HesonacHoun paborbl.



5. Mpogerycrvpyite npurotoenexHoe Gnogo. Caenante BbIBOL O ero BKyco-
BbIX Kayecrsax M O npogenaHHon pabore.

2. TIPUrOTOBNEHWE KOHAUTEPCKUX WM3AENMA M3 NECOYHOTO TECTA
1. Buoibepure peuentypy 4N M3rOTOBNEHWMS Kakoro-nubo Gnoga us Tecra,
BOCNO/NB30BABLIKCL NOBAapPeHHbIMU KHuramu u Mutepretom. Cornacyire ceoi
BbIBOp € yuuTenem.
2. MNopbepure HEODXOAUMBIN MHBEHTAPb M NPOAYKTbI AN HAYMHKK 8 COOTBET-
CTBMM C peuenTypou.
3. Onpepenvre KauecTso NULESbLIX NPOAYKTOB, BXOASAWMX B Baomo.
4. MpurotoebTe BbibpaHHoe BAKLO.

Mpumeuanue: cobnogaiTe TEXHONOrMM NpUroTosneHHs Gaioga v npasuna
BesonacHon pabortbl.

5. Mpoaeryctupyinte npuroroeneHHoe 6mogo. Caenante sbiBo4 O €ro skyco-
BbIX Kayecrsax W O npopaenaHHon pabore.

3. MPUroTOBNEHUE KOHAUTEPCKUX WU3JENUA U3 BUCKBUTHOIO TECTA

1. Buibepure peuentypy ans M3rotoeneHus Kakoro-nubo Onoga v3 Tecra,
BOCNO/b30BABIIKCL NOBAPEHHbIMU KHMramu u MutepHetom. Cornacywte csom
BbIBOD € yuuTenem.

2. Mopbepute HEODXOAUMBIN MHBEHTAPb M NPOAYKTbI ANA HAYMHKK B COOTBET-
CTBMM C peuenTypomu.

3. Onpepgenyre KauecTso NULESbIX NPOAYKTOB, BXOASAWMX B Ba0mo.

4. MNpurotoebte BoibpaHHoe 6nK040.

Mpumeuanue: cobnogante TeXHONOTMM NpUroTosneHns Gawofa M npaeuna
6esonacHon paboTbl.

5. Mpogeryctupyite npurotoenexHoe Gnogo. Caenante sbieog O €ro BKyco-
BbIX KauyecTeax M O npogenaHHon pabore.

lMpuMepHbIA NepeyeHb KYNMHAPHbIX M3AENHN:
* U3 [APOXOKEBOTO C/IOEHOTO Tecta — BATPYWKW MW 33BUTKW M3 CNOEHOIO
TECTa; KpyaccaHbl; NONOCKK M3 CNOEHOMO TecTa M Ap.;
* U3 NECOYHOTrO MM OUCKBUTHOTO TecTa — MeYeHbe, NUPOr U3 MNECOUHOro

TEeCTa, NUPOXKHLIE, CNIOMKa C AXKEMOM WU Ap.

Mo cnocobam npoussoncTsa TecTa AN MYYHbIX U3LENHH C NO3UUMK Me-

TOLOB €ro PaspbiX/IEHWA BbIAENAIOT ADOMOKEBbIE U DE3APOMCKEBbIE TEXHO-
norun. [Ipoxcxesoe TECTO rOTOBAT AByMsi cnocobamu: onapHbiM v Hesonap-
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HbiM. Bes gpoxoxen rotoear necousoe, sadeNbHOE, CNOEHOe, DUCKBUTHO.,
BO3AYLWHOE W 3aBapHOE TecTo.

OCHOBHBIM CbIpbEM XNeBONEKapHOro NPOM3BOACTEA ABNAETCS MNUEHUUHAsA
M pXKaHasi MyKa, BOfa, ADPOXOKM, CONb. K AONONHUTENLHOMY CbIPbIO OTHO-
CATCS PACTUTE/IbHOE M C/IMBOYHOE MAc/io, MaprapuH, MOJIOKO M MOJIOYHbIE
NPOAYKTbI, CONOM, NaToKa U Ap.

Kpome xneba npeanpustis NULLEBOW NPOMBILNEHHOCTH  BbINYCKAIOT
Pa3/IMHBIE MYUHbIE KY/IMHADHLIE M KOHOUTEPCKUE M3LENUsi. ITO NULLEsble
NPOAYKTbI, AN NPUIOTOBNIEHUA KOTOPbLIX KPOME MyKM MCNONb3YKT caxap,
MOJIOKO, XMP, AHLA U ApYrde NPOAYKTbl. JTH u3genus 0bnajaioT XopoLwum
BKYCOM, BbICOKOM NUTATE/IbHOCTLIO M 3HEPIETUUECKOW UeHHOCTbo. [ns Ky-
/IMHADHBIX ¥ KOHOUTEPCKUX WU3AENWH MCNONb3YEeTCs necouHoe, BUCKBUTHOE,
38BapHOE M CJIOEHOE TECTO.

NOABELEM MUTOIMU: 1. Mo kakuM TEXHONOrMAM FOTOBAT TECTO ANA NPOMU3-
goacTea uagenun us myku? 2. Kak v u3 uero uarotosnsior xne6? 3. Kak roro-
BATCA Pa3fIMuHble BUALI TECTa ANA KY/NMHAPHLIX W KOHOUTEPCKMUX U3Lenui?
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Puiba sBnserca OAHMM M3 UEHHEWWMX NPOAYKTOS NuTaHus. B eé mskotu co-
fLepXatcs Oesiku, >KUpPbl, MUHEPA/IbHbIE BELIeCTSa W BUTaMMUHDI.

Benku copepikar aMMHOKMCNOTBI, KOTOPbIE SIBASKOTCA CTPOMTE/IbHLIM MaTepua-
NIOM [N8 KNETOK OpraHu3Ma 4esiosexa.

Jlerkonnaskre xupbl ObICTPO ycsamsaroTCA. B HUX COQEPKATCA BUTaAMMHDLI
A u D.

Bnarogapsa MuHepanbHOMY cocTasy pbiby PEKOMEHAYIOT BKAKUATb B PaUMOH
NATAHUA LETEU U MNOXUALIX NKOLEN.

«

Bbl y3Haere:

® N0CNefOBATENBHOCTL NepepaboTki PLIBHOTO Cbipbs;
® TEeXHONOTUH MEXaHWUYECKOW M TeNNOBOW KyNMHapHOH obpaboTku pbibbl.

Bbl HayuuTecs:
e pazgensisarb pbidy;

® rOTOBWTL pasNuuHble pbibHble Baoga.
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7.1_ Mepepaborka pbiGHOro chipbs

Kakue BuAbl poibHbiX npoaykTos Bbl 3Haere? Yro takoe Mopenpo-l
LAyKTbI?

Pbiba 1 MopenpoayKTsl NPOXOAAT ANUHHBLIA NYTh OT MecTa X A0BbIuM 10 Hale-
ro crona. Mpouecc n TexHonorua nepepaboTky pobibbl U MOPENPOLYKTOB 3aBUCAT
OT TOro, Kakow NPOJYKT XOTAT NOMYUUTb: OXNAXKLEHHbIM, 3aMOPOXEHHbIM, BANe-
HbIM, KOHCEPBUPOBAHHDLIM, CONEHBIA, KONUEHDLIM, B BMAe haplien M T. M.

MopenpoaykTbl — 3T0 HepblibHble NULiesbie NPOAYKTbl, A0ObITbie U3 Muposo-
ro okeaHa. THNUUHLIMK MOPENPOAYKTAMH SBNSIOTCA: KaNbMapbl, KPEBETKM, Kpalbl,
OCbMHHOMM MU T. A.

OgHa M3 oTpacnen NULLEBON NPOMbIW/IEHHOCTH, KoTopas nobbisaer M nepepa-
Garbisaer pbiby, MOPCKOro 3sepsi, BOAOPOC/IH, KMTOB, MODPCKUX BECNO380HOUHBIX
B MULLEBYH, TEXHUUECKYH), MEOWUMHCKYH) W KOPMOBYKD NPOAYKUMIO, Hasblgaercs
PLIOHOKW NPOMbBILIEHHOCTLIO.

Knaccugmkauus npeanpuatiii no nepepabortke pbibbl 4 MOPENpPOAYKTOB.
Mpegnpustua nNo nepepaboTtke poibbl MOXHO PasfeNuUTb Ha TPU KaTeropuu:

* uexa no nepepaboTtke pbibbl, HaXOQAWMECA B HENOCPeACTBEeHHOW BnusocTH
K MecTam g006blumn. 3gech pbiby U MOPENnpPOLYKTbl OUMLLAKOT, OX/NXAAIOT NPU TeM-
neparype go —5 °C, 3aMOparkMBarOT MMM CONSAT;

* 3asofbl NO nepepaboTke pbibbl, PACNONOMXKEHHDbIE PSLOM € NYHKTaMU ONTO-
BOM TOProBNM M peanusauuu Toeapa. Ha 3TmMx npeanpusTUAX NPOUCXOAMT BbINYCK
M ontosas npogaxa nonyhabpuKaTos Ha NPOU3BOLCTBA KOHEUHbIX NPOAYKTOS;

o NPEANPUATHA, HaXOAALWMECA B MeCTax KoHeuHoro cbbita npogsyxkumu. C 3tmx
NPeAnpUATUIA NoNyadbpukaTsl U PoIBHOE ChIPbE PeanusylTcs noTpeduTento.

TexHonorus nepepabotku pbibbl U Mopenpoaykros. [Tpoussogcrea no nepe-
paboTke pbibbl OCHALLAKTCA CNeuUanu3upoBaHHbiM obopyaoBaHHEM ANS Pa3aeNku
CbIpbA: CNEUUaNbHbIMK arperartamu, NUNaMu, TEXHUKON NS CHATUS Yewyu U T. 4.
Pasgenka puibbl sisnsercs noutd 6e30TXofgHbIM npoueccom. Takue NPOAYKTbI ne-
pepaboTku pbibbl, KaK KOCTH MNO3BOHOUHMKA, WKypa W T. 4., MCNONL3YKTCA B Npo-
M3BOACTBE KOCTHOM MYKM, KOTOpas HeobXoAuMa Npu W3roTOBNEHUH KOMOUKOPMOB
ON5i CENbCKOXO3ANCTBEHHDIX >KUBOTHDIX.

B 3aeucuMocTv OT Braa nepepaboTku XKueas, OXNKAEHHAA UKW 3aMOPOXKEHHAsA
poiba Hanpaensercs Ha pasfenky, MapUHOBAHUE U CONEHWE, BANIEHHWE WM CYLUKY,
KOMUeHWe, Ha NPOM3BOACTBO KOHCEPBOB WK NPECcepsos.

Xusaa pbiba (peuHas waM NPOMLICNOBAS CEMENCTS KapnosbiX W OCETPOBbLIX,
a TaKKe MOpCKas, BbUoeNeHHas BONM3M Oepera) 8 TOProBOM 3ane COLEPXKUTCS
B aKBapUyME C UMCTOM BOAOMW HYXXHOW TEMNEPATYPb!, COAEPXALLEH OnpeleseHHoe
KONMMUECTBO KUCnopoda. o BKyCOBbIM CBOWCTBAM W NUTATENLHOM UEHHOCTH XUBas
pbiba NPesOCXOANT OXNAKAEHHYD M MOPOXeHylo pbidy. B xuson pbibe nonHo-
CTLIO COXPaHAKTCA NUTaTeNlbHble eewecTsa. baopa M3 3ToM pbibbl OTAMuaKoTCs
BbICOKMM KayecTeoM.



Yelwys pbibbl & aksapuyMe LOMKHA NNOTHO NPUEraTh K € Teny, HMeTb eCTeCTBEH-
HYKO OKPAaCKY M He UMeTb Cnu3u. CHynyio 1 BonbHYO pbiby yaansoT M3 akeapuyMa.

OxnaxxpéHHan pbiba umeer temneparypy or +5 go —1 “C. Pazgenannyio (6e3
Yelyu, rONoBbl W T. .) MAM HEPA3LENAHHYKD PbiDY OXNaXAArT PaccofioM, MOp-
CKOM BOAOM MNU MENKOAPODNEHBIM NbAOM.

OCHOBHBIMK NOKA3aTENAMM KAUECTBA OXNAKAEHHOW pPbIObl ABASKOTCA BHELHMM
BUM, KOHCUCTEHUMA u 3anax (rabn. 7.1).

- \\ Tabnuua 7.1

OpraHonenTuyecKHe NPU3HAKKW CBEXEeCTH pbibbl

Ceexasn pbiba UcnopuenHan pbiba

lnhasa swinyknsie, € NPO3payHON POroBu- [nhaza zanaswwue, MyTHble, YewWys NErko

ue»'«. )0(56pbl RPKO-KpacCHyie, Can3b nNpo- cocxa6nuaae1cx. HaCTUYHO BLINAYMBALTCH KH-

3pauHan, vewys rasHuesas. Msaco umeer WweuHdK 13 aHanvHoro orsepcrus. XKabpw ume-

cepo-Denvi user u C TPYROM OTAENRETCR 10T ceposato-KpacHbii Wau Bypoit user. Msco

oT Kocren BAO0MDb NO3BOHOYHMKA KpacHOBaToe. MquJlel
BANDIE, Nerxo OTAeNAKTCA OT KocTen. an Ha-
AasnusalmMu nanbuemMm sMKa He BbipaBHMBAETCR

MoposeHas pbiba gomxHa MMeTb Temneparypy s ToNwe Moiwy He sviwe —8 “C.
3amopaxusanve sienserca Haubonee 3(HEKTUBHLIM CNOCOBOM KOHCEPBUPOBAHMA
pbibbl. OHO NO3BONSET B TEUEHUE ANMTENLHOTO BPEMEHW COXPAaHATb B HEM3MeH-
HOM BMAe NepsoHayasbHble BKYCOBble W NULLEBble CBOMCTBa Pbibbl. MopoxeHyio
pbiby XpaHAT B XONoaunbHMKe: npu Temneparype or —12 pgo —25 C s teue-
Hue 12 mecsuee unu npu Temneparype, 6nuskon k 0 °C, 8 Teuenue 2—3 cyToK.

MopoykeHoe hune — 310 MOpOXKeHble MbilLp! pbibbl 6e3 koxu 1 KocTen. Ans
U3rOTOBNEHUS (hM/le MCMONB3YIOT Nela, Cyfaka, casaHa, coMa, MOPCKOro OKYHS.

Mopoxeroe ¢mne QOMKHO BbiTh UMCTLIM, MAOTHBLIM, € POBHOM NOBEPXHOCTLIO,
NPaBUNbHOW pasfenku. LlBer ecrecTBeHHbM, KOHCUCTEHUMS Noc/ie OTTauBaHus
nnoTHas. 3anax, CBOWCTBEHHbIM ceexen pbibe.

Mpeanpuatus, pabotarolme ¢ TaKUMKU CKOPONOPTALWUMMUCA NPORYKTAMM, LOMK-
Hbl TWATENbHO CoBMOLaTh TEXHONOTHIO NepepaboTkm pbibbl, CTPEMUTLCA MaKCH-
ManbHO 3HEKTUBHO MCNO/Nb30BATL CbIPbE, MNOBLILATL KAUECTEO NPOAYKUMH M 3a-
LEUCTBOBATL MaKCHMMYM NPOM3BOACTBEHHLIX MOLWLHOCTENW TOro obopyfosaHWs, Ha
KOTOPOM OHW paboTaior.

C/NNOBAPD: puitHas npoMbiuneHHOCTs; xueas puiba; oxnaxaéHHas
peiba; MopoxeHoe dune; mopoxeHan psiba.

NMPOBEPBTE CEBHA: 1. Kaxosa Knaccudmkaums npeanpuatuin no nepepaborke pubw?

2, ﬂepeuucnure OCHOBHbIE OpraHonenTHYecKie nNpu3Hakd onpegeneHds Kavecrsa pbl6bl.

* D NMOYEMY ua crone COBPEMEHHBIX NIOREN PEAKO MOXKHO YEMGETD PeUHYIO MW O3EpHYIo Puiby?
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7 2 Muuesas yeHHOCTb pbibbi. MexaHuueckas

M Tennosas KynuHapHasa obGpabGorka pbiObi

Yro Bbl 3HaeTe o nonbse ynotpedsneHusa poidbl B nuwy? lMouemy
poiba Heobxoauma v nonesHa ANs 340POEbA Yenoeeka?

Muwesasn ueHHOCTb pbibbl. Puiba ssnseTcs NErkoyceosembiM NULWEBbIM NPO-
ayktom. B Hen copepxarca Genku (13—23 %), sumpbt (0,1-33 %), MuHepanbHble
sewectea (1-2%) v euramunnr A, D, E, B, B,,, PP, akcTpaktueHble sewecTea.

HKup pbibbl NErKo ycBauMeaeTcsi OPraHM3MOM YEeNOBeKa, a NPUCYTCTEME BUTaMU-
Hos A u D 3HaumTensHo nosbiwaer eé ueHHoCTs. Haubonbliee KonuuecTso xvpa
COLEPXHT Takas pbiba, Kak yropb, MMHOra, OCETPOBbIE, IOCOCEBbIE M Ap.

CoenvHuTenbHas TKaHb pbibbl B OCHOBHOM pbIX/asi, COCTOMT M3 TOHYAWLIMX
KONNAreHosbiX BOMIOKOH' (B 5 pa3 MeHblue, UeM B MsICE XMBOTHbLIX). JTUM B 3Ha-
YUTENBHOM CTENeHU OODACHAETCA HEXHAA KOHCUCTEHUMS, XOpOoLWas YCBOAEMOCTb
Mmsaca pbidbl.

Yucrka pbibbl — 310 Heobxoguman npouenypa. Cunwiars yewyio cnenyer cneuu-
aNbHBIMU UHCTPYMEHTAMM, HAUWHAA C XBOCTa, CHUMATb KOXY — HauuHas C roflosbl.

Conutb pbiby cneflyer o4eHb akKypaTHO, He LONYCKas BblIAE/IeHUs COKa, MHaue
NOCNE NPUrOTOB/IEHUS OHa CTAHET CYXOBATOM.

MoakucnsoT puiby YKCYCOM MM NIMMOHHBIM COKOM.

B MarazuHe MOXHO KyNWTb pbiBy pasiuuHbiX BULOE NPOMbILNEHHOK 0OpaboTku:
HepasfenaHHyio, NOTPOWEHYIO € FONOBOH, NOTPOWEHY 6e3 ronosbl, nonygab-
pHKar.

MexaHHuecKylo KynHHapHylo 06paboTky pbibbl ELINONHAOT Nepen Tennosom
KynuHapHOM obpabotkon. MexaHuueckas ky/nuHapHas obpaboTka pbibbl COCTOMT
M3 CNepyroWwmrX onepauum:

* PasMOPaKMBAHUE, KOTOPOE MO3BOMSET BOCCTAHOSUTL CTPYKTYPY MbIlLEUYHOM
TKaHW pPbibbl B NPOUECCe NOTNOWEHUs BOAbl, UCNONL3YEMOM NPU Pa3MOPaXKMBAHWM;

« BbiMauusaHue (ConéHon poibbl), B pesy/ibrate KOTOPOro COAEpPXaHWe CONu
3HAUYUTENIBHO YMEHLLIAETCH;

* pasfieNka, 3aKkNIoNaloWANcs B YAANEHUM YellyM, NNABHUKOB U BHYTPEHHOCTEH;

* nNpurotosneHue nonymabpuxaros: KpynHble (uenas puiba); NOPUMOHHDLIE; Men-
KOKyCKOBble (o5 pbibbl B8 TecTe, CONOMKM U Apyrux Gn04).

Tennosas kynuHapHasa o6pabotka pbibbl. Buibupars cnocob tennoeon obpa-
OOTKM CNeayer B 3aBUCMMOCTM OT BHELWHEro BuAa PLIOHOM MAKOTH: €CNH MAKOTb
NAOTHas, TO pbiby CnemyeT BapWTb WM NPUNYCKaTb, a eC/IM OHa HEeXHas M co-
yHas, pbiby cnenyer Xaputb. BapuTb pbiby MOXHO UENUKOM (TYLUKOM), KPYNHbIMM
NOPUMOHHBIMU KYCKaMM, NOPUMOHHLIMM KyCKaMu M3 NNacToBaHHOM pbibbl. Kycku
HapesaioT NONepex BOJIOKOH, a HOX [epXar nof npambiM yraoMm K poibe. Koxy
HaApe3alT Ha Kak4oM Kycke B 2—5 mecrax.

" Konnaren — npoctoi uenonHouyeuuwmin Genox. lMpu tennosont obpaborke ox nepexogut
8 raoTuH, cnocobuniin obpazossizart CTygeHs.



Ins npUnycKaH1a MCNoNb3yioT LUenylo pbiby, HEKpynHble 3BeHbs, NOPUMOHHbIE
KYCKW nnactosasHoM pbibbl. Kycku paspesaior, gepxa Hox nog yrnom 307 k poibe.

Ins apKu OCHOBHBIM CNOCOBOM MCNONBL3YIOT LENYo pbidy, 38eHbs, NOPLUHUOHHbIE
KYCKH KPYNHOH (hOpMbl, MNOPUMOHHDBIE KYCKH, Hape3aHHbie U3 NNacTOBaHHOW pbibbl.

C HeDONbWKMM KONMUECTSOM >XMupa apaT pbidy 8 ckosopoge. OBMbis U no-
yucTue, pbiby pasgenvigaor. Menkylo pbiby >KapsAT UeNMKOM ¢ ronosow unuv 6es
HEE, KPYMNHYK HapesalT Ha NOpUMOHHble Kycku (nog yrnom 457). 3arem poiby co-
NAT ¥ naHupyiot. Kup 8 ckosopopke Harpesarotr go 130—180 “C v eviknagbisaror
pbiby. Mocne obpasosaxns KOPOUKKM pbiby NepeBopauMsaroT Ha APYryK CTOPOHY.
Mpouecc xapku poibbl ganrca 10—15 MuH.

MoaroToeneHHyo puiby NaHUPYIOT B MyKE MW MONOTLIX MLWEHUUYHLIX CyXapsX,
4ToObl NPK >KapKe He TEPANOCh MHOTO XUAKOCTH U nonesHbix sewecrs. Ina nyy-
LIEro NPUKPENNEHUs NaHUPOBKM K NPOAYKTY €ro CMauMsaioT 8 CNeunasbHOM XUAKO-
CT¥ — Nbe30HE, B CMECH CbIPbIX AL, C MOJIOKOM WM BOAOH C A0DasneH1eM CoNu.

Mepen npurotoeneHuem poibHbIX B0 AN5 YNyYLLEeHWs BKyca M apomara pbidy
MapuHyloT. MapuHOBaHHEe — 3TO NPOLECC XUMMUECKOM KYNHMHApHOM 0OpaboTky,
3aK/OYAKOWMICS B BbIAEDIKKE NPOAYKTOB B PACTBOPAX NULLEBLIX OPraHMYECKUX Ki-
CNOT AN NPULAHUA FOTOBLIM M3LENUAM HEODXOAMMOrO BKYCa M apoMmara, a Takxe
LS PA3MAMYEHMA COELAMHMTE/IbHBIX TKaHeW pPbibbl.

TyweHHe — WHPOKO PacNpPOCTPAHEHHLIM YAOOHbIH €NOCOD NPUroTosNeHUs
ON0A M3 MOPOXEHOM MOPCKOW pPbiDbl, TaK Kak LaéT BO3MOXHOCTL A00asnAThL
camble pa3HooOpasHblie NpUnpasbl.

Puiby cnepyer Tywurs B8 HeBONLWOM KONMUECTBE 8OAbI € A0DABNEHUEM CUBOY-
HOrO Macna, XOpOLWEro Ha BKYC PACTUTENbHOrO Macna MW XUpa.

Puiby 3anekaior asyms cnocobamu: nog coycom mnm Ges coyca. Bes coyca
3anekalT 0bbIUHO Uenylo poiby (OUMLLAKOT, NOCBLINAKT CONLIO, NEPUEM U 3anekaroT
B AYXOBOM LKady).

KoTnerHyio Maccy rotossr u3 Tpecku, NWUKLM, LYKH, CyfaKa, MOPCKOro OKY-
HA M OpYrux BugoB pbibbl, a Takxe M3 dune nonyobpaboraHHoH pbibul. Kotner-
Has Macca — CKOPONOPTAWMHCA NPoaykT. [na e€ npurotoenexus pbidy U Mo-
JIOKO MCNONb3YIT oxNaxaeHHbIMK. MMocne nponyckanus uepes Msicopybky maccy
OXNAKAAKOT U Cpasy pasfenbiearot Ha nonydabpuxkarsl: KOTNeTs! poibHble, BUTOUKH
pbibHble, TedTenu pbibHblE, pyneTbl, 3passl, MPUKALENbKM, TEbHOE,

CNOBAPDbD: mapunosanue; TyweHue: 3anekaHue; KOTNETHAA Macca.

NMPOBEPLTE CEBA: 1. Mouemy 8 paunoH nUTaHua Yenosexa cneayer obAzarenbHO BKNIO-
uvarb bnioga 3 pwbm? 2. Kakue sugm tennoson obpaborku NpUMEHSIOTCR NPH NPUAroTOBAEHWM
puibubix 6mog? 3. C kakon uensio nepeps npurorosneHuem poibuoix Gmog puiby nogkucansarT?

OBOCHYMTE, np“ Kaxkom cnocobe NPUroTOBNEHURA DNGN nonyvaeics 6["0110, caMmoe no-
nesHoe Qns 340pPO0OsbA.
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7 3 Mopenpoaykrbl. PbiGHble KOHCEpBbI
U H npecepsebl

Kakyio nurarenbHylo UEHHOCTb MMEKT HepbiDHbIE MOPEnpPoAyKTbI?

Mopenpoaykrbl. HepbibHble nuwessie NpoayKTsl MOpsi (MOpPenpoayKTs) siens-
IOTCA YaCcTbio paumoHa nuraHus denoseka (puc. 7.1—7.4). Muorue Hapofgs! mupa
U3ApeBne NPegnovUTaoT MOPENPOAYKTLl OCTANIbHLIM BMAAM NULLEBbIX NPOAYKTOB.

HepbiBHble nuuiesble NPOAYKTLI MOPS MCNONL3YIOT AAS NPUIOTOBNEHWUS DPa3HO-
0bpasmbix 6104, B TOM UMC/E CANATOB M 3aKYCOK. JTH NULLESbIE NPOAYKTbI 0bna-
nawoT GoNee BbICOKOW NUTATENILHOW LEHHOCTBLIO, Yem pbiba.

Benku Msica 6ecno3BoHOYHDIX XHBOTHBIX COAEPXKAT HEOBXOAMMbIE aMUHOKUCNO-
Tbl, BUTaMuHbl B, BZ, B,B, C, nposuramun D » @ TAKKe MUHepa/ibHble BellecTsa:
Meab, MapraHel, UMHK, Kanbuui, cocdop, Mog U ap.

Mopckas kanycra (namuHapus) sIBNSIETCS OLHUM M3 CaMbliX NONE3HLIX MOPENnpo-
ayxrtos (puc. 7.5). OHa comepsKuT MHOro HeoOXOAWMOro Yenoseky Hofa, aMHHO-
KMCNOT, BUTAMUHOB M MUKDO3/IEMEHTOB, B TOM UUC/IE Te, KOTOPbIE HE HaWTU HM
8 O4HOM ADYIrOM DPacTeHUM.

KoHcepBamMM Ha3blearoT NULLEBbIE NPOAYKTDLI, NOABEPIHYTLIE KOHCEPBUPOBAHUIO
M NOMeLLEHHble 8 repMeTuuHyro Tapy. Mocne takon nepepabotku (Tennosas ob-
paboTka ¥ repMeTHuHoe YKyNopMBaHWE) NPOAYKTbI MOryT AO/IFOe BpeMs COXpa-
HATbCA. B XOofe KOHCEepBMpOBaHMA NULLEBbIE NPOAYKTLbI ODA3aTeNbHO NoABepra-

o—/ Puc. 7.1. Pakoobpasubie: o — kpab; 6 — kpeserka; 8 — peuHon pak; 2 — omap




o_/Pnc. 7.2. [sycrsopuartsie MOAMIOCKH: @ — MOpCKoN rpebewox; 6 — muaun; 8 — ycTpuua

) et &)

0—/Puc. 7.3. lonosoHorHe: @ — ocoMmuHOr; & — KanbMmapbl

o_/Pnc. 7.4. Mopckon ex

o_/Pnc. 7.5. Mopckue sogopocnu
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IOTCA CTEPUAU3EUMM — [ONONHUTENbHON Tennosorn obpaboTke AN YHUUTOXKEHUS
MOBLIX MUKPOOPraHU3MOoE.

B npouecce npou3soacTea PbiOHLIX KOHCEPBOB HE CHWXAETCA Ka/IOPUMHOCTL
cbipbsi. MunepanbHble selwlecTea, cofepxawmecs & pbibe 1 MOpenpofyKTax, Tak-
e COXpaHaTCs npakTuiecky 6e3 notepb. B npouecce npoussoacrea pbiBHbIX
KOHCEPBOB U B pesy/bTaTe Q/IMTENbHOIO XPaHEHUA Pa3pyLLaeTCs YacTb BUTAMUHOB,
cofepxalmxcsa B poibe U MOpenpoayxrax.

PbibHble KOHCepsbl B 3aBMCMMOCTM OT cnocoba obpaboTku pbibbl Npu KoHcep-
BUPOBAHWK [ENATCA Ha Clefyiouwmre BUuabl:

* pPbiBHbIE KOHCEPBbI U3 HATYPaNbHOro Cbipbs. Bxycosble U apoMaTtuyeckue Ka-
YecTsa roToBOro NPOAYKTa 3aBMCAT OT NPUPOAHBLIX CBOMCTB CbIPbS;

* puiBHbIE KOHCEPBbI M3 MNOAroTOBNEHHbIX nonydabpuxkaroe. B npouecce wx
npo13soAcTea pbiba U MOpenpoAyKTbl 0DpabaTblBaloTCA PasNUuHbIMKU cnocobamu
TENNOBOK U XUMUUECKOW 00paboTKH, B pesy/bTare Yero U3MEHSETCA HaTypa/ibHbIM
BKYC CbIpbSi.

Mpu KOHCepsupoBaHWM 8 pesy/brare Tennosor oOpPaboTKM MblleuHas Mmacca
pPbiBbl YNNOTHAETCA, YMEHbLIAETCS €8 0OBLEM, NOBLILIAETCA KaNOPUHHOCTD, NPOAYKT
npuobperaer cneyndUUEcKUit 8UL, 3anax U BKyC.

Ha GaHky KOHCepsos oDszaTeNbHO HAHOCKTCA Mapkupoeka (puc. 7.6).

B nepeom psgy ykasbisaercs para umarotosnexus: uucno (or 01 go 31), mecsiy
(or 01 po 12), roa (nse nocnepnue uucpsl roga). Bo stopom psgy — accop-
TAMEHTHBIM 3HAK: OAMH — TPM 3HaKa (undpbl M BYKBbI) U HOMED NPeANPUATHUS-
U3rOTOBUTENA: OOMH — TpM 3Haka (umdpbl M Byksbl). B Tpetbem pagy — Homep
cmenbl (0aHa uudpa); MHAeKC pbibHOM npombiwnerHocTH (Bykea «P»).

MpecépBaMu Ha3bisaOT NPOAYKTbI, NOABEPTHYTbIE CNEUMANBHOW TENIOBOM 06-
paboTke Ge3 CTepuNU3auMM v repMETHUHO ynakosaHHble. [Ipecepesl MMeT 3Ha-
YMTENIbHO MEHDbLIMM CPOK XPAHEHWS, UYeM KOHCEepBbl.

Ha 3TukeTke npecepsoe fo/mxHa ObiTh HaHeceHa Hannucb: «[lpecepebl XpaHuTL
npu Temneparype o1 _ A0 _ He Gonee _ mecauee».

MpeAnpUATHUA-U3rOTOBUTENH, UMEIOWME YHUBEPCANIbHLIE KOMINOCTEPDLI, MapKMpY-
IOT KPLILWKY B Tpy psiga. B nepeom psgy yKasbisaerca gara W3roToesieHus (4ucno,
mecay, rog). Bo sropom psgy — Homep cMeHbl (ogHa uudpa), aCCOPTUMEHTHbIM
3Hak (o1 ogHoro Ao Tpéx 3Hakos). B Tpetbem psigy — Tvn KoHcepeoe (Byk-
Ba «P»).

o_/Pnc. 7.6. Mapxuposka xoHcepsos




MpaBuna xpaHeHUsi KOHCEPBOB. PuibHble KOHCEPBbl XpaHAT oT 6 Mecauee 4o
3 NeT Ha XOpOLWO BEHTUIMPYEMbIX M OTaN/MBaeMblX CKAafax Npu Temneparype
2—15 °C v otHocutenbHomn snaxHoct 710—75 %.

Mpu ANUTENBHOM XPEHEHMH KOHCEPBbI CTAPEIOT, B HMX HAKaN/IMBAKOTCA NPOAYK-
Tbl FTMAPONUTHUECKOTO pacnana GenkoB, U3MEHAETCA CTPYKTYpa MbILEYHON Macehl
pbiBbl: KOHCUCTEHUMSA CTaHOBWTCA Oonee markon, apsbnon, Hapylwaerca uenoct-
HOCTb KYCKOB, M3MEHSIOTCS CBOWMCTBA Macna M coyca, okucnserca xup. Mosens-
foLMecs BHYTPY DAHOK KOPPO3MU BEAYT K YBE/IMUEHWIO COLEPKaHWSI B NpPOLYyKTe
0N108a Y MNOAB/IEHUD METAIIMUECKOrO NPHUBKYCAE, NOTEMHEHUIO MSICa U TOMATHOro
coyca. B copepxumom BGaHOK MOryT NpoTeKarb W ApYyrve C/AOXHbIE XMMHUUYECKWe
peakuuu, KOTopble BeAyT K YXYAWEHMIO KadecTea NpoAyKTa.

[MopOKK KOHCEPBOB MOXHO Pasfe/uTs Ha BHEWHME u BHyTpeHHWe. K BHewHum
NOPOKAM OTHOCHTCA HaNlMure pxasbiX U AeOpMUPOBaHHbIX BaHOK. K BHYTPEHHWUM
NOPOKaM OTHOCATCA pa3sapeHHOCTb (kalweobpasHoe cocTosHue) pbibbl, HegocTa-
TOYHOE HanofiHeH1e DaHOK COLEPXKMMBIM, HA/MuMe TEOPOXMCTOrO OCafKa, Cnosi-
3aHWE KOXHLbI C KYCOUKOB DbiDbl, NOSIBAEHUE HENPUATHOrO 3anaxa U M3MEeHEeHWA
KOHCHUCTEHUMM COAEPXUMOrO.

BHUMAHME! Taxue poibHble KOHCEPSbI MK KOHCEPBbI U3 MOPENPOAYKTOB €CTb
Henb3a! Nlaxe nocne tennosoit obpaborxku ynotpebneHye 3TMX NPOAYKTOB MOXET
NPUBECTH K CEPLEZHOMY OTpasseHuio!

NMPO®ECCHUU U NMPOU3IBOACTBO. Ha npeanpustuax no nepepaborke
pbiBbl PabOTAKOT: MALWMHKCTLI PLIBONPOMBIC/IOBLIX MaLLKMH U MeXaHW3MoB, obpaboT-
YMKM PbIBbl U OBPaBOTUMKM MOPENPOAYKTOB, ONEPATOPbl PLIBOKONTUALHON Mexa-
HU3MPOBAHHOW JIMHWM, ONEPATOPbI CKOPOMOPO3M/bHLIX annaparoe M T. n.

Ha npegnpusitusx no npou3sofcTsy poibHbIX KOHCEpsoB paboTaiT chneuuani-
CTbl Pa3HbiX NPOGECCHH, UMEIOLLME BbiCLuee 1 cpefHee NPoheCcCHOHANbHOE TEXHO-
norudeckoe obpazosaHue. MexaHUK-HANAAUMK TEXHONOrMUecKoro obopyaoeaHWs
OBCNYKUBAET U PEMOHTUPYET KONTUAbHBIE YCTAHOBKHM, (DACOBOUHOE W BCNOMOra-
TenbHoe obopyanoeaHue, obecneunsaer Hecnepedonryio paboTy TEXHONOrMUECKOro
obopyfosaHus. TeXHONOr PLIBHOTO NPOM3BOACTBA OCYLECTBNAET KOHTPOb Kaue-
CTBa rOTOBOM NPOAYKUWH, MIAHMPYET U OpPraHu3yeT NPOM3BOACTBEHHLIM NPOLECcC
u 1. 4. Paboune obpabarbisalor pbiby B UEXy NPeANPUATHA.

CNOBAPD: mopenpoayxrsi: koHcepesi; npecepes..

NMPOBEPBTE CEBA: 1. Kakue MOPENnpPORYKTbl MCNONLIYIOTCR B KyAAHapHLIX uensx?
2. B uem 3aknouaetcs nuwesas UeHHoCTs mopckon kanyctol? 3. Yem xoHcepssi oTauMualOIcs o
npecepeos? 4. Pacckaxure 0 mapkuposke puibHbiX KOHCEpBOs.

o
- -

Q nOAYMAMTE, noyeMmy CpOK rapaHTMMHONO XpaHeHHA KOHCEePBOB OrpaHuyeH. Oun gegb
repMeTuNHO 2aKpoiTol ¥ NPpoWNHM Tenn0BY0 HAX XAMAHEeCKYO o6pa6on(y.
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o KABUHET U MACTEPCKAHA ©

npaxmquKue 3ajaHusA

1. Moarotoebre coobuerne (pegepar) «Poiba — BGecueHHbIM WCTOUHMK KYy-
NIMHAPHBIX WEeAeBpos».

2. ObvsicHuTe 3HaueHue TepMuHa «nonyhabpukary. Ana obvacHeHUs Moxere
BOCNO/L30BATLCA QOMNONHUTENLHLIMUA MCTOUHUKAMM.

3. Paspabortaite MeHKO pPbIOHOro pecropaHa 340pPOBOrO NUTaHWs: cobepw-
Te rpynny; y3HawTe, Kak COCTaB/ISIETCA MEHH; NPOAYMaWTe 3ambiCeNl MEH:H;
pacnpegenure oBA3aHHOCTH WU COCTaBbTE MEHI0; O(HOPMHUTE MEHIO PUCYHKaMu
v hoTorpathMaMu; OLEHUTE KAYeCTBO pa3paboTaHHOro MeH:.

JlabopartopHo-npakTuyeckue pabdorbl

1. OnNPEAENEHWE AOBPOKAYECTBEHHOCTU PbiBbl
OPFAHONENTUYECKUM METOAOM

ObopynosaHue CaHUTapHO-NULWEBOW 3Kcnpecc-naboparopuu
(CN3N-Y) u npoAyKTbl: NNAacTMkoebii nogHoc — 1 wr.; nuHUer —
1 wr.; HoxX — 1 wr.; obpasey pvidbl.

MocneposarenbHocTs pabotsi
1. Ochopmute Tabnuuy & TeTpasm.

Ob6pazey poibn

Mokaszarens kawecrsa
Habnogexne 3aknouenne

naza (ssinyknble, ¢ npo3apayHon
porosuuen)

XKabpol (o1 spxo-kpacHoro Ao pozo-
80TO usera)

Mbiweunan macca (user cepo-Genviit
(unu po3oBbLIA Y NOCOCEBLIX); € TPY-
[OM OTAENRETCH OT KocTen)

Yewys (rnsnuesasn)

Cnuse (npospaunas)

Koucucrenuus
(nnoTHa®; nNpu HagaeNMBaHUMA Nanbuem
AMKa BLIPABHUBARTCH)

3anax (csexen pnibm)

Buisog
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2. Mposepure uccneposarre obpasua poibbl ¥ 3anuwKTe HabmwgeHus, 3a-
KNKOUEHUs U sbleog 8 Tabnuuy.

2. ONPEAENEHUE CBEXXECTU PbIBbI
METOJJOM XMMWYECKOrO 3KCMPECC-AHANMU3A

ObopynosaHue caHUTapHO-NMUeBOW 3Kcnpecc-naboparopuu
(CN3N-Y), peakTusbl ¥ NPOAYKTbE NAACTMKOBbIM nogHoc — 1 wr.;
nepuatkh — 1 napa; nuHuer — 1 wWr.; creknaHHas nanouka — 1 wr.; nu-
nertka-kanenbHuua — 1 wr.; Hox — 1 wr.; tapenka — 1 Wr.; MKAUMKaTOPHaN
Bymara «Jlakmycosas cuHsas» — 1 WT.; uHaKKaropHas dymara «Jlakmycosas
KpacHasi» — 1 Wr.; gUcTANUpoBaHHas sofa; obpasup! poibbl — 3 wr.

MocneposarenbHocTs pabotsl
1. Odbopmute 1abnuuy s TeTpagm.

Homep ob6pazya

Hazsauue poibwn

Pezynsrar uccnegosanus

1.

2.

3.

Boisog

2. Hagpexore 0bpasubl pbibsl HoxxoM. CMounTe uHAMKaTOpHble Bymarn «Jlak-
MycoBasi KpacHasi» M «JlakmycoBasi CHHAN» QUCTHMNNIMPOBAHHOW BOLOW M3 Nu-
neTku-xkanenbHuubl. Momecture uHaUKaTopHble ByMmarn 8 paspes pblbol U Npu-
XKMUTE MX K MBILEYHOH TKaHW pbibbl CTEKNSAHHOM NaNOYKOM.
3. MNogoxgure 10 MUH, PACCMOTPUTE M3MEHEHWA OKPACKK MHAWKATOPHbLIX Oy-
Mar, chaenaure sblsog.

Mpumevanus:

1.

Ecnu  wHgukatopHaa Oymara «JlakMycosas cuHAS»
OKpacunach 8 KpacHslk useT, TO pbiba ceexas.

2. Ecnu ungukatopras Bymara «JlakMmycoBas KpacHas» OKpacuiach 8 Cu-
HWM UBeT, TO pbiba HepobpokadyecTseHHas.

3. ONPEAENEHUE [OBPOKAYECTBEHHOCTU PbIBHBIX KOHCEPBOB

OPFrAHONENTUMECKUM METOAOM

ObopyanosaHue: nnactukoebit nogHoc — 1 wr.; Tapenka — 1 wWr.; nuu-

uer — 1 Wr.; KOHCepsHbIM HOX — 1 WT.; pbibHble KoHcepsbl — 1 GaHka.
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MocneposarenbHocTs pabotsl
1. Ochopmute T1abnUUy B TeTpagm.

O6pazey pbibn
MNokazarens kawecrsa

Ha6nwogenne 3axknwouexne

Dara usrotosnenus (genctsve cpoka
rOAHOCTH)

Coctosruue koHcepsHon Bankn (Her
PXKaBUMHLI ¥ NOMATOCTEN)

3anax (6e3 nocropoHHux 3anaxos)

Koucucrenuns (nnortHas, couxas)

Buewnuit sug (kycku He passapeH-
Hbie)

Buisog

2. MoaroTosbTe KOHCEPBbLI K MCCNEA0BAHMIO: OTKPOWTE KOHCEPBHYIO DaHKy.

3. Mpoeegumre uccnegosanre PoibHLIX KOHCEPBOB, 3anuluMTe HabnoaeHus, 3a-
KKOUEHMA ¥ BbIBOSL B8 Tabnuuy.

Mpaktuueckue paborbl

1. PA3AENKA YELWIYWYATOM PbiBbI

UHBeHTapb M nocypa: pasgenouHas gocka PC — 1 wr.; Hox — 1 wr,;
pbibounctka — 1 wWr.; npucnocobnenue ans yganeHus dewyu — 1 Wr.; Ky-
XOHHblE HOXHMUbI — 1 wr.; Mucka — 1 wr.

MocneposarenbHocTs paboTb

1. Ouucture pbiby OT uewyu B HANPaBNEHWM OT XBOCTA K rOJIOBE, HauuHas
¢ Bokos, a 3areM ¢ BproWwKa.

2. Ypanure nnagHUKM, HauMHas CO CNUHHOIO NNasHUKA.

3. Monoxure poiby Ha [OCKY M caenante Hagpes e Oprowke (no Hanpaene-
HUIO OT NONOXKEHUSI MEXAY IPYAHbLIMU NIaBHUKaMU K ronose pbidbl). Loeegs
HOX [0 roNosbl pbibbl, NOBEPHUTE €r0 U pPaspexbTe DPIOWKO 40 aHa/bHOro
OTBEPCTHA.

4. Ypanure BHYTPEHHOCTH, HE NOBPEXAas XeNuHblM Ny3bipb, MHauye pbiba Oy-
[LeT MMETb HENPUATHDLIM BKYC. 3a4UCTUTE BHYTPEHHIOK MOMIOCTL OT NAEHKHM.
5. MNpomonTe pbiby XONOAHOM BOAOH, NOACYLIMTE.

6. Paspexbre poiby N0 NO3BOHOYHMKY nononam, nonyyas gune: pepxHee —
6e3 KOCTeH U HxHee — € pebepHbIMU KOCTAMM M nossoHouHukoM. C dmne
He CHATa KOXa.



7. Orgenute pedepHble koctv. Otgenure koxy. Hapexsrte poiby nonepék Ha
NOPUWUOHHDBIE KYCKM MM ANS NPUIOTOBNEHWUA KOTNETHOM MACChl.

2. MPUroTOBNEHME KYNUHAPHOTO BNIOJA M3 PbiBbi MNM U3 MOPENPOAYKTOB
(no ebibopy)
Habop nuwesbix NpOAYyKTOB, MHBEHTaps W OBOpyAoBaHWA cregyer sbibu-
paTtb B COOTEETCTBMM C PEUENTYPOH W TEXHONOTHeH NPUrOTOBNEHHS.
Buibop kynuHapHoro 6noga ocywecrenserca rpynnon (6puragon). Mox-
HO BOCNONb30BATLCA KY/MHADHBIMU KHUraMu, MIHTEpHETOM WAM MAeaMu 13
Konunku peuentoe & kabuxere kynuHapuu. Cornacyirte csoi ebibop ¢ yuu-
Tenem.

lMocnepoBarenbHOCTbL pa6o'rb|

1. 3apaHee nogrotoebre HEOOXOAMMbIM HAOOP NULULEBbIX NPOAYKTOB, BXOAS-
WMX B peuentypy ebibpaHHoro sawen Opuragon Hnoga u3 poidbl.

2. Onpepenyre KauecTeo NULLEBbLIX NPOAYKTOB, UCNONb3YEMbIX ANA NPUrOTOB-
nenus bnopa.

3. MpurotoesTe kynuHapHoe BnwA0 M3 pbidbl (MAM U3 MopenpoayxTos). B
xofe pabotbl cobnopaiTe TEXHONOTUIO €ro NPUrOTOB/EHHUS W nNpasuna Ges-
onacHon paborsbl Ha KyxHe.

4. MNpogerycTupyite nNpurotosnenHoe 611040 13 pbibbl (MM U3 Mopenpogyk-
1o8). Caenanre 8blIBOL4 O €ro BKYCOBbIX Ka4yecreax v O npopgenaHHon pabore.

MpumepHbIK nepedeHb 6nI0A: OTBapHan Tpecka ¢ KaprodeneM; BapeHbin Newy;
PbIBHBIM Cyn; Kapacu, XapeHHble CO CMEeTaHOM; KOT/ETbl U3 cynaxa (LKW, xeka,
MMHTas); canar M3 MOPENPOAYKTOB U Ap.

Bonblwyo 400 B pauMoHe NUTaHWA YesloBeKa COCTaBNAoT pbiba v Mo-
penpoayKTbl. PasnuualoT NpecHoBOAHYH W MOPCKyk pbidy. Mopenpogyk-
Tbl — 3TO HepblbHbIE nuulesble NPOAYKTLI, 4obbiTbie U3 MupoBoro oxeaxa.
TUnuUHBIMK MOPENPOAYKTAMH ABASAIOTCA: Ka/bMapbl, KPEBETKM, Kpabbl, OCb-
MUHOMM W T. 4. OTpacnb NULWEBOH NPOMBILWNEHHOCTH, KOTOpas ceA3aHa C
nobbluen 1 nepepaboTKoK Pbibbl, BOAOPOC/EH, MOPCKMX BECNO3BOHOUHBIX
B MNULLEBYIO, TEXHMUECKYIO, MEAHLMHCKYIO ¥ KOPMOBYHO NPOAYKUMIO, Hasbi-
BaeTCA PbIOHON NPOMBILWNEHHOCTLIO.

Poiba siBnsieTcs nerkoycsosieMbiM NULeesiM npogyktom. B Hen copep-
warcs Genku (13-23%), »xwvpbr (0,1-33 %), MuHepanbHble BeluecTsa
(1=2 %) v eutamuubt A, D, E, B,, Bw PP, 3kcTpakTvsHble BellecTea.

HepoibHble nuuiesble NPOAYKTbI MOPS MCNOML3YIOT ANA  NPUrOTOBNE-
HUA pasHoobpasHbix 6104, B TOM UMCNe CanatoB WM 3aKyCOK. IJTH Npo-
aykTol obnagaor Oonee BLICOKOW NUTATENbHOM UEHHOCTBbIO, 4Y4eM pbiba.
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Benku mMsaca Oecno3BOHOYHLIX >KUBOTHLIX COLEPKAT HeoOXOAWMble amu-
Hokucnotbl, eutamunbl B, B, B, B, C, npoeutamun D, a tawke mune-
pafibHble BellecTea: Mefb, MapraHel, UMHK, Kanbumu, cocdop, woa v ap.

Poiba ¥ MOpenpoayKTbl 8 MNULLEBbIX NPOU3BOACTEAX NOABEPraxTCA KOH-
CEPBUPOBAHUIO U NPECEPEUPOBAHMIO ANA YANMHEHNS CPOKOB XPaHeHWs Npu
peanusauuM B TOProsou CeTu.

NOABELEM MUTOIMU: 1. Nouemy 3amopoxeHHan pbiba MeHee nonesHa, yem
CBEXEBLINOBNEHHARA, XMBaA MM oxnaxaeHHas? 2. UTo OTHOCKMTCA K MOpenpoayk-
tam? 3. Kakum sugam obpaboTtku nopsepraiotcs pbiba M MOPENpPOAYKTbl Ha npeg-
NPUATHAX NUWEBOI npoMbiwnenHocTH? 4. Uem npecepssi OTAMYAIOTCA OT KOHCEp-

BOB?
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Hayka ygenser GONbwoe BHUMAHWE M3YYEHMIO W MCNONb3OBAHUIO MarHUTHbBIX,
3NEKTPHUECKHUX U 3NIEKTPOMArHUTHBIX Nnonen. Mx 3Heprus QOCTATOUHO yHMBEpCaNb-
Ha U nerko npeobpasyercs B ApYryie BUAbl SHEPrwu.

«

Bbl y3Haere:

® KaK NpossNskTcs CBOMCTBA MArHUTHOIO M 3NeKTpUYecKoro nonewu;
® YTO Taxkoe 3nexrpmecxuﬁ TOK, KaK U C NOMOLDBIO YEro ero nony4varor;
® KaK BO3HMKaET U KaK MCNONLb3YETCs 3NeKTpOMarHurHoe none.

Bbl HayuuTecs:

® MPUMEHATL B ObITy M NPAKTUYECKOW AEATENIbHOCTU 3HAHWA CBOMCTE MAarHur-

HbIX, 3/IEKTPUUECKUX M 3NEKTPOMArHUTHBLIX NONeH;
® UCMNONb30BATL YCTPOMCTBA, M3/ydalolMe MarHUTHOE none, NpU NPOEeKTUposa-
HUM M CO3QaHWUU MOLENEN.
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JHeprus MarHMTHOro nons

Kak onpepenutb, €CTb /M Y PAcCMATPUBAEMOro NPeAMETa MarHui-
Hole ceonctea? [pueenure npumepbl.

MarHuTHble cBoWcTBa. HexoTopble MeTan/bl U WX cnnasbl 0ONANAKT MArHWT-
HbiMU ceorcTeamu. [pexxae scero 310 cnnasbl xenesa. OHM HasblsawTCa heppo-
MarseTMkamu. MarHuTHbIMM CBOMCTBaMM 0DNafaroT TakKKe METaibl HUKENb U KO-
HanbT.

Tena, obnaparoue MarHWTHbIMU CBOWCTBaMM, BCErfa MMEKT Asa Nonwca: ce-
gepHbit N u oxHbIM S,

Jea maruuta, cONMxeHHble OPYr € APYrOM OAMHAKOBbLIMM MNOMOCaMM, OTTan-
KuBalOTCA Apyr oT apyra. Ecnu nonoca npotvsononoxHble, TO MarHWTbl NPUTS-
rusalotca Apyr K Apyry. Cvna OTTankueaHus wauM NPUTSHKEHUs Tem Donblue, yem
Onvke ceefeHbl APYr € APYrOM MarHuTbl M YeM CU/bHEeE MX MarHUTHble CBOMCTBA.

MarHuTHbIMK CBOWCTBaMK 0DNaAAK0T HE TONLKO METANMUECKME HaMarHWYeHHble
Tena. BOKpyr NnpoBOAHMKE, NO KOTOPOMY TEUET 3/IEKTPUUECKMUM TOK, TAKXXE BO3HM-
KaeT MarHuWTHOe nose.

M3 KaTylwKHK, NO KOTOPOW NPONyLEH 3NeKTPUUECKMH TOK, NONYYAETCA 3NeKTpo-
MarsmT. Hem Gonblumit Tok Gyaer nponylleH yepes KaTylky, TeM cuibHee Oyger
BO3HMKAMOLIEE 8 HEW MarHWTHoe none.

Ucnonb3oBaHHWe MArHWTHbIX CBOMCTB. JHEPIUsl MArHUTHOIO NOJS LWHWPOKO MC-
nonb3yercs B npou3ssoncrse. MolHble 3/1EKTPOMArHUTLI NPUMEHAKOTCA NPU NOrpy3-
K€ CTaNbHOrO METaN/oNoMa Ha MeTannyprudeckux npeanpustusx (puc. 8.1, a).

MarHutHble cenaparopsl (pasgenurend) nossonswor oborawars OefiHble >xe-
Nesocofepxalime pyabl, eolgenss M3 obuien maccshl nopogbl Borarbie Kenesom
yactuuku (prc. 8.1, 6). MogobHble YCTAHOBKM MOXHO MCNONL3OBaTL ANA pasge-
JIEHUS CbIpbs NO BMAAM MATEDPUA/IOB, €CAW B CMECH €CTb MarHWTHble Marepuansl,
Hanpumep npu obpabortke mycopa.

Q_/Pnc. 8.1. MNpumenenue 3HEPruM MarHMTHOrO NONR: 0 — 3NEKTPOMArHUTHNIM KpaH; 6 — cenapatop




o_/Puc. 8.2. MNpumenenue 3NEKTPOMArHUTOB: @ — MarHWTHbIE NycKatenu; 6 — asTOMaTH4eCKuM
suIKNIO4aTeNs
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INEKTPOMArHUTLI UCNONL3YIOTCA B Pesie, MarHUTHLIX NYCKaTeNsix, asToMartye-
CKMX BbIKMOUATENsX. ITv NPUOOPbI CAYKAT ANA BKOUEHWS U OTK/IOYEHWA pas-
NIMYHBIX YCTPOHUCTS. Pene ycraHaeNMBaloOTCA B YCTPOWCTBAX ABTOMATUKM, Hanpumep
LNS BK/KOUEHWA yKasartesied NoBopoTos B asToMobunsax. MarHurtHblie nyckartenu
NPUMEHSAIOT ONA BKAKOUEHMS MOLUHLIX 3/EKTPUUECKMX YCTAHOBOK, KOTOPbIE ONAacHO
BKAlOYaTL pybunsHukom (puc. 8.2, a).

ABTOMaTHUECKME  BLIKJIKOUATENM  YCTAHABNMBAKOT BO  BCEX  3/IEKTPOCETAX
(puc. 8.2, 6). Ux MOXHO yBMOETb Ha 3/N1eKTpoLMTe N0O0OH KBAPTUPbLI MM LOMa.
C NOMOLLUBHO ABTOMATHMUECKMX BLIK/KOYATENEN NPU NEPErpy3Kax B 3/EKTPUYECKHUX
CEeTAX NPOUCXORMT OTKIIIOUEHHE 3INIEKTPUUECKMX YCTPOUCTS OT MCTOUHMKA TOKA.

OfHO M3 COBPEMEHHDBIX NPUMEHEHWM 3HEPIMW MAarHUTHOrO Nons — NOABecKa
BaroHoB noesfa Ha MarHutax. [oCKoNbKY OAHOMMEHHDIE NOMKDCA MArHUTOB OTTas-
KMBAIOTCA APYr OT ApPYra, MOXHO Pa3sMECTUTb CH/IbHBIE MAarHWTbl 8 AHWLIE BaroHOB
U 8 nonotHe nytv. MNoesn xak Obl NOBUCHET Haf LOPOrOHM, HE Kacasch PeNnbCos.
OH MOXeT ABUrarscsi C OFPOMHOM CKOPOCTHIO.

CNOBAPDb: maruutHbie ceoiictea.

MPOBEPBLTE CEBA: 1. Kak onpegendTb, YTO [aHHOE TeNO uMeeT MarHuTHoe none?
2. Y10, XpoMe HamarHuueHHoro tena, moxer OoiTo UCTOuHMKOM mMarwuTHoro nons? 3. B kakux
ycTpoicTeax M ycraHoskax npumensetcs mariutHoe none? 4% 5J. Kak paBortaer astomaruueckuit
BHIK/OMATEND B 3AWMTE CETH OT KOPOTKOrO 3amMbiKaHua M neperpysox?

=
I OBbﬂCHMTE, noYemy npu NOrPy3Ke WU pasrpysxke merannonoma yRobHo nonbiosatbes
3aX8aTHIBAOWNM YCTPDOHCTEOM Ha OCHOBE 3NEKTPOMAarHuIa.
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8_2. JHeprus 3NeKTPUYECKOro nons

MoueMmy, ecnu NPUUECHIBATLCA NNACTMACCOBOW PACYECKOM B TEMHOTE,
BOKPYI rONO8bI MOXHO YBMAETb WMCKPbI, & BONOCHI He YAAETCs yno-
XKHTb, Kak Xouercs?

ATOM, Menbuaiwan Jons Noboro BEWecTBa, COCTOUT U3 3/IEMEHTaPHbIX Y4acTul,
Ha3blBAEMbIX NPOTOHAMM, HEMTPOHAMM W 3/IEKTPOHAMU. YUEHbIE YCTAaHOBWM/M, UTO
NPOTOHbI M 3NEKTPOHbI 061aAaIT O0CODLIM CEOWCTBOM: HAIMUMEM 3NEKTPHUECKOrO
3apsga, cosjarolwero anekrpuueckoe none. NpUHATO cuuTarb, YTO Y NPOTOHOB —
NONOXUTENLHLIW 3apsf, a Y 3/IEKTPOHOB — OTpMUuaTenbHbin 3apas. HedtpoHb! He
MMEIOT HUKAKOro 3apsiaa.

3apsiKeHHble YacTuubl CO34a0T BOKPYr cebs anexrpuueckoe none. lMocne pac-
YECHIBAHUS BOMIOCHI YEsIOBEKA NONYYAKT OT DPACUECKM 3NeKTpuueckun 3apsp. Bo-
JIOCbI HAYMHAKOT TOMNOPLWMTLCS, PA3fIeTaTbCs B PasHble CTOPOHbI M PAacnoNararscs
NO CHUNOBLIM NIUHUAM 3/IEKTPUUECKOTO NONS.

DHEPIH0 3/IEKTPOCTATHUECKOTO MNONS, CO3AABAEMOIO MOJIOXUTENBHO MK OT-
PHULATENLHO 3aPSHXEHHLIMU TENaMM, UCNONL3YHOT 8 CNEUMabHbIX YCTAaHOBKax ANs
Hay4HbIX UCCNEA0BAHUM M (BM3UOTEPANEBTUUECKUX YCTAHOBKAX ANA NEUYEHUN N0LeH
(puc. 8.3).

JHEPIMIO 3NEKTPUUECKOTO MO/ MOXHO HaKaniuBarb U COXpaHaTb. YCTPOHCTBO,
KOTOpOe Nno3sonser chenarb 310, HasblgaeTca KOHAeHcaropom. B npocredwem
BapMaHTe 3TO ABe METaNMUECKUE NNACTUHDI, Pa3AeNIEHHbIE MATEPHANOM, KOTOPLIN
He NposoaMT 3anekTpuueckun Tok (puc. 8.4). OgHa nnactvHa 3apsxaercs nono-
KUTENbHO, Apyras — oTpuuarensHo. Ecan cgenats Gonblwyo naowanb NAacTuH,
Hanpumep B BUAE OYEHb ANMHHBLIX NOJIOC, TO MOXHO HAKONWUTL Ha KOHAeHcarope
3HaUMTE/IbHBIM ODBbEM 3HEPIUM 3NEKTPOCTATHUECKOrO NOJS.

o_/Puc. 8.3. MpumereHne 31eKTPOCTATUYECKOrO NOAR 8 MEAUUUHE




Takon xoHgeHcatop MOXeT yxe ObiTb WCTOUHMKOM Toka. B HacToswee spe-
MS CO34aHbl TaK Ha3blBaeMble CYNepKOHAEHCATOPDLI, KOTOPbIE MOrYT Hakan/iuearb
oueHb DoNbluMe OOBLEMBI IHEPIMM 3NEKTPUYECKOTO NOJMSA. ITY 3HEPIMK MOXHO WC-
NONb30BaTL B HAY4YHbLIX YCTAHOBKaX M B8 TPAHCNOPTHLIX YCTPOMCTBAX.

o_/ Puc. 8.4. Ycrponctso kongexcaropa

NMPO®ECCHUU U NPOU3BOLACTBO. 06 anexTprueckux npoueccax ysHanu
EUE B [APEBHOCTU. JTO BCEM M3BECTHLIM ONbIT CO CTATMUECKMM 3apsifoM Mexa,
KOTOPbIM HAaTMpaNu AHTapb, M TOT HauyuHan npurarvsatb Oymary. Cnoso «anex-
TPMUECTBO» B NEPEBOME C PEUECKOro O3HauYaeT «AHTapby».

JNeKTpUK — 3TO cneuuanuct, pabora KOTOPOro CeszaHa C 3NEKTPUUECKUMM
npubopamn u obopyposanueM. Mactepa MOryT UMeTb DPasHyKd KnacCHMxauuio.
MOXHO BbLIAENWUTL NPOCTLIX 3/EKTPUKOER, KOTOPbIE 3aHUMAKOTCS ObITOBLIM 3/1eKTPH-
yeckum obopyfoBaHueM, U 3NeKTPOMOHTEPOB. [laxHble cneuranucTbl paborawoT ¢
BbICOKMMM MOLUHOCTAMM Ha TENIOBbIX U MMAPO3NEKTPOCTAHUMAX U T. A.

Ons TOro 4robBbl Crath WUHXEHEPOM MO aBTOMATM3aUMK 3/EeKTPO3IHEpreTHye-
CKMX CHUCTEM, CNeayeT MONyuuTs Bbicluee 0DpasoBaHMe 8 TEXHWUECKOM By3e, rae
ecTb Heobxoguman cneuuanusauus, Hanpumep s MOCKOBCKOM rocygapcTseHHOM
TEXHWYEeCKOM yHueepcuTere wmenn H. 3. Baymana, Cawnkr-lerepbyprckom rocy-
LapCTBEHHOM 3/1eKTpoTexHuueckom yHueepcutere «JI3TU» um. B. WU. YinbsiHosa
(Nlermna), OMCKOM rOCYAapCTBEHHOM TEXHMUECKOM yHusepcuTeTe unu KasaHckom
rOCYLAapPCTEEHHOM 3HEPreTUYECKOM YHUBEpCUTETE.

CNOBAPDb: «ongexcarop.

NMPOBEPDBTE CEDBSH: 1. Kak sosuuxaer 3nexTpoctatmieckoe none? 2. lMouemy 310 none

HassisaoT 3nektpocraruseckum? 3* LI, C nomowbio uero mMoxHo onpegenuts Hanuuue 3neKTpo-
cratuveckoro nona? 4. Kakoe ycTponcrao cay<uT ANs HaKanIMBaHWs 3IHEPrdy 3INeKTPHHecKoro
nons?

-
v

g HAMAMTE HHQ)ODMBL\HDO O TOM, rge 8 Hay4HbLIX HCCNEeLOBaAHMAX MCNONL3IYIOTCR MOUWHbIE
yCraHOsKM QNR CO34aHMA CUNDHDLIX 3INeKTPHNeCKMX nonen.
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8 3 JHeprus 3NeKTPUYECKOro TOKa
] ]

Yro Takoe 3/1eKTpUYecKun TOoK?

Mog aencTsneM CUN 3NEKTPUUECKOrO NONS UM MEHSIOWEroCs MarHUTHOro Nons
NONOXUTENBHO M OTPULATENBHO 3APSXKEHHDLIE YACTULDBI HAUMHAKOT YNOPSALOYEHHO
OBUraTbCs. JT0 [ABMXEHUE 3aPAXKEHHLIX YACTUL HA3bIBAETCA 3/IEKTPUUECKHUM TOKOM
(puc. 8.5, a).

OTpUUaTENbHO 3aPSPKEHHDBIE YACTMUbI ABWXKYTCA K NONOXMUTENIbHOMY MOMKOCY,
a NOJIOKUTENIbHO 3aPSDKEHHbIE — K OTPUUATENbHOMY NONCY. YCNOBHO NPUHATO
CUMTaTh, YTO HaNpae/eHWe 3NEKTPUUECKOrO TOKA — 3TO [ABMXEHWE 3apsfjoe of
NONOXKUTENLHOIO NONKCa K oTpyuarensHomy nosnwocy (puc. 8.5, 6).

LewxyliMecs 3apsokeHHble YacTUupbl (MM 3/1EKTDUUECKMIA TOK) HECYT 3HEPrHio.
Yem Gonblue 3apsykKeHHbIX YaCTHUL KaXKAYK cexyHay OyayT yNopsifOYeHHO ABMraTb-
csi, TeM DoNblie 3HEPrUM OHU MEepPeHecyT.

Hanpumep, 80 Bpems rposbl B 0bnakax CKanMBaeTcs OrPOMHOE YMCNO 3aps-
MEHHbIX YacTuu. 3a '/, - CeKyHAbl BCe OHW YCTPEMASIIOTCA K 3emne. JHEPrus 3Tmx
LBMXKYLMXCS 3apAL0B TAKOBa, UYTO MOJSIHMA MOXET PaspyliuTb Aaxe LOM.

DHEPIMIO ABMXKYLUMXCA 3NEKTPUUECKUX 3apSA0B, MM IHEPTUIO TOKA, Ha3blBarT
3NEKTPHUUECKON 3HEPIUen.

LOns nonyueHusi 3NEKTPUUECKOW 3HEPIHM HYXHbI MCTOUHWKM 3N1EKTPHUUECKOro
TOKa. B MCTOUHMKE TOKa NOJ LEWCTBUEM BHYTPEHHMX MM CTOPOHHMX CHNI NPOMUC-
XOAUT pasfeneHue 3apsanos. Ha ero pasHbix nonwocax (anekrpogax) cKanimeakrcs
NPOTUBOMOJNOXKHBIE NO 3HaKY 3apsagbl.

IOns pasgenesys 3apsfoB 8 MCTOYHMKAX TOKE WMCNONbLIYKOT 3HEPIUI0 XMMUue-
CKWUX DEaKUWH B3aMMOLEUCTBMS HEKOTODbLIX BELECTB. TakuMe WCTOUHMKM Hasblsa-
IOTCSH XUMHUUECKMMMU.

CambiM NPOCTbIM XMMUUYECKMM MCTOYHWMKOM TOKa sensertcs anemeHt (puc. 8.6),

COCTOSIWMH M3 ABYX METaNNOB — UMHKA M Mefu — M KaKOW-HUOyAb KWCNOTbI.
O—/PMC. 85. Bnexrpnuecxuﬁ TOKI @ — [ABMXXKEHHE 3apsAMeHHDIX 4acTHuy 8 3NexTpuyeckoMm none;
6 -~ HanpasneHde 3INeKTPpUUeCKoro Toka; 8 — BO3HMUKHOBEHHE TOKa 8 NPOBOQHMKE nNOJ

LEeMCTEMEM MEHRIOWEroCA MarHHTHOrO nOnA
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o_/Puc. 8.6. Manvsanuveckue 3nemenTsi

JHEPryUsi XMMHUUYECKOM DEAKUMKM CEPHOM KMCNOTbl € LUMHKOM pasgenser 8 Takom
UCTOUHWKE 3apsfbl, pacnpegenss ux no anekrpogam. llonyuaercs XuMuUecKun
MCTOUHMK TOKA, Ha3bIBAEMbIM rafibBaHUUECKMM 3n1eMeHToM. Kpome KucnoTbl, B ranb-
BAHUYECKMX 3/IEMEHTAX MCNONLIYIOTCA M APYIMe XMMMUECKWE BellecTsa.

XUMHUYECKUM WCTOUHMKOM TOKa SIBNISIETCS TakKe BOAOPOAHO-KWUC/IOPOAHBLIK TO-
MAUBHLIM 3/1EMeHT. B BOLOPOAHO-KUCNIOPOAHOM 3/1eMeHTe razoobpasHsii BOA0POS
NOCTYNaer Ha NOBePXHOCTL OAHOro 3nekTpoga. OH npu paborte Gyper 3apsxarsca
OTPULATENBHO M CTaHeT KatodoM. a3 KMcnopon Nofaercs Ha NOBEepPXHOCTb ApYro-
ro 3NeKTposa, KOTOPbIH ByAeT NONOKUTENDHO 3apPSPKEHHBIM aHOAOM. JTH rasbl Of
BannoHOB AOCTABNAKTCA K 3NeKTpoaam no Tpybkam. Bogoposn & npouecce peax-
UMK OKMCNEHUS KMCNOPOAOM oBpasyer 0DbiuHY BOAY. JHEPIUA ITOM XMMUUECKOH
peakumu pasgensier 3apafbl Ha 3NeKTPoAax v Nepelactcs B BuAe 3/IEKTPUUECKON
3Heprum. v Baraped MOryT ObiTb LOCTATOYHO MOULHBIMKM M CTaTb WCTOUHMKAMM
IHEPIrUM 4N TPAHCNOPTHLIX CPEaCTs.

MCTOUHMKOM TOKa CnyskaT Takxe cosiHeuHble Barapeu (puc. 8.7). B Hux 3apsgbl
PA3NEeNsOTCA IHEPIUEN CONHEUHOIO M3/IYUEHUs.

CyLLecTBYIOT 3N1EKTPO3HEPreTUUECKME YCTPOMCTBA, B KOTOPbIX 3apsibl pasge-
NAKTCA NOA AEHCTBMEM MNOLBOAMMOrO K HWUM Tenna. JT0 Tak HasbiBaemble Oume-
TaNIMUECKHE TEPMONAPbl U NONYNPOBOAHUKOBBIE TEMNOINEKTPUUECKHUE 3/IEMEHTDL.

TennosnekTpruueckme 3/EMEHTLI UMEIOT OUEHb HU3KUW KOIMMUUMERT NONEIHOIO
LEUCTBUS M MCNONb3YIOTCA Tam, FAe HET 3/IeKTPUUECKMX 3HeproceTen. Hawe ecero
370 ObITOBbIE TEPMOINIEKTPUYECKHE YCTAHOBKH MaJION MOLLHOCTH, B KOTOPbLIX 3/e-
MeHTbl cobpaHbl 8 Batapeto. OHu cayxar 0BbIMHO N8 NOA3aPAAKK aKKYMYNATOPOB

o—/Pnc. 8.7. Conneunbie Barapeu s hepMepckom xo3sAcTse
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COTOBbIX TeNehOHOB, NNAHLLETOB, NOAK/IOUEHUA CBETOAMOLHBIX Namn Hebonbwow
MOLLHOCTH. MIX MCNONb3YIOT B YAANEHHLIX PaMOHax, rae 3aTPyAHUTENIbHO HaWTH
LADYIMe MCTOUHHMKW 3/IEKTDHUECKOU 3HEPruu.

B npoMbilneHHbIX MaclTabax 3/NEKTPUUECKYIO 3HEPIHIO NONYYAKOT € NOMOLLLIO
anekTporexeparopos (puc. 8.8). B HUX 3neKTpUuecKkue 3apsibl pasgensor ¢ no-
MOLUBLIO OYEHb CH/IbHOTO MArHWTHOrO NOAS.

Ecnv npoBOLHMK NOMECTUTL B U3MEHSIOLWEECS MarHUTHOe nose, 10 8 HeM Dyger
NPOMCXOAMTL ABMXKEHWe 3apsafnos. Ha ofHOM koHue OyayT ckannuearscsi oTpuua-
TENbHbIE 3apAAbl, @ HAa APYIOM — MONOXUTENbHbIE.

Ecnu B3T6 MHOIO NPOBOAHMKOB M CO3AATb OUEHb CHIIBHOE MArHWTHOE none, To
MOXHO NONYYUTb DONBLIOE KONMUECTBO 3NEKTPUUECKON IHEPIMM. Takue yCTporcTea
Ha3bIBAKOT reHEpPaToOpPaMMu 3NeKTpudeckon aHepru. C nomouwbio Bonslwnx reHepa-
TOPOB MOXHO MONyYyaTh OFPOMHbIE OOLEMBI 3NEKTPUUECKON 3HEPI MM,

DNeKTpUUECKas 3Heprusi Nerko npeobpasyercs 8 ADYrve sUAbl 3HEPrum.

Mpu npoxoxaeHun Toka uyepes NbHOE BEWECTBO B8 HEM BbIAENAETCA TEnIoeas
sHeprus. B cneumansHbix Tennosbix Npubopax Npu NpOXoXAeHUM Toka Tennosas
3HEPrus sbigensercs Donee WHTEHCUBHO.

DNEKTPHUECKAS 3HEPIMA MOXET NErKo NpeobpasoBbiBaTLCs 8 3HEPIHMI NOTOKA
csera. CBET MCNYCKAeTCs CUNLbHO HArpeTbiMM TOKOM TeNamu, HanpuMep cnupa-
NbKO B NlaMnouke HakanueaHus. CseToBble NOTOKWU CO3[ANTCH SIOMUHECUEHTHBIMU
naMmnamu Npu NPOXOXKAEHWM TOKA yepe3 napbl PTYTH, KOTOPbIMM HANONHEHbI 3T
namnbl. CBeTOBOM NOTOK M3NYYAKOT NOJYNPOBOSHUKOBBIE CBETOAMOABI NPW NPONY-
CKaHWM Uepes3 HMX 31EKTPUUECKOro Toka. MoLHbIe NOTOKM CBETOBOW 3HEPruM Nnog
LENCTBUEM 3NEKTPUUECKOrOo TOKa CO3[AITCA Nasepamu.

DNEKTPUUECKHH TOK, NPOXOAS Yepes NPOBOAHWKM, CO3LAET BOKPYI HUX MAarHuI-
Hoe nosie. 10 none 06NafaeT MarHUTHOW 3HEPrMen. Tem cambiM 3NeKTpuuecKas
3HEPrus Npeobpasyercs 8 MarHuTHylo sHepruio. O e€ npuMeHeHWW roBoprIoCh
B NepsoMm naparpade 3101 rnasbl.

Ha ocHose B3aUMOLEMCTBMA MArHWTHBIX NOJIEW, CO3AAHHBIX 3NEKTPHUUECKUM TO-
KoM, pabotaror anexkrpomortopbl. PoTop 3nektpogsurarens npegcragnser cobou

o_/Pnc. 8.8. Dnextporeneparop: f, 2 — koHubl oBmoOTOK 3nexTpomaruurta; 3, 4 — smXOf[HLIE
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o_/Puc. 8.9. Onextpouckposas obpabotka wmarepuanos: [ — CKONB3AWMHA  3INEKTPOS;
2 — obnactb uckposon obpaborku; 3 — obpabarvisaemas gerand; 4 — uCTOUHMK TOKa

anekTpomarsnt. Cratop MoxeT ObiTb Kak NOCTOAHHLIM MArHUTOM, TakK W 3/1EKTPO-
MarHuToM. B anektpoMoTopax anexTpuueckan 3Heprys npeobpasyercs B MexaHu-
YECKYKO 3HEpruio.

INEKTPUUECKMMH UCKPaMM OCYLLECTB/ISIETCA pe3aHue MeTannos u obpabortka
NOBEPXHOCTER CNOXKHOM KOHMrypauuu (puc. 8.9). MoxHo, HanpuMep, BbINOAHATL
XYLOXKECTBEHHYKO IPABMPOBKY Ha MNOBEPXHOCTH METANIMHECKOrO M3Me/Nus.

INeKTPUUECKan 3IHEPIUs MOXET NpeobpasoBbiBaTbCH B XMMMUUECKYK 3HEPIHIO.
Tak, € NOMOLBIO /IEKTPUYECKOTO TOKA BOLY Pa3NarardT Ha KMC/IOpOo4 W BOMO-
poa. Mpu XMMUUECKON peakumu MX COefMHEHU BblaenseTcs BONbLWOoe KONUUECTBO
3Hepruu. HYucras sofa OuYeHb NNOXO NPOBOAWT 3NEKTprUecKun ToK. [oatomy ans
paznoxeHusi BoAbl B Heé f00aenaT CcepHyw xucnorty. E€ sogHbIM pacteop xo-
POLWO NPOBOAUT 3NEKTPUYECKUH TOK.

INEKTPUUECKas 3HEPIUA XOPOLO aKKYMY/IMPYETCs, T. €. HaKan/Msaercs Ans co-
XPaHEeHUA BNPOK M NOCNEAYIOLENO UCNONb30BAHMA.

CyuiecTByeT TpU TEXHONOTMM AKKYMY/IMPDOBAHUA 3/IEKTPUYECKOM 3Heprun. Bo-
Nepeblx, 310 NPeobpPa3oBaHUE 3NEKTPUUECKON 3HEDIMM B XMMHUUECKYKD 3HEPIUIO.
MOXXHO pPas3NOXUTL BOAY Ha KWUC/IOPOA ¥ BOLOPOA M HaKONWTL 3T rasbl 8 Banno-
Hax, NOTOM MpH HEOBXOAWMOCTH C MOMOLLLIO BOLOPOLAHO-KMCAOPOLHOTO TOMN/IUE-
HOTO 3/IEMEHTA CHOBa MONYYUTL 3/IEKTPUUECKYKD 3HEPTHIO.

Bo-eTOpbIX, YCTPOMCTBAMM, B KOTOPLIX 3NIEKTPUUECKAS IHEPIUA LN HAKONNEHUS
U COXpaHeHUs NPeobpasyercs B 3HEPIHI0 XMMHYECKMX CBS3EH BellecTs, AB/SKOTCA
KMCNIOTHBIE M LLE/OUHBIE aKKYMYNATOPDbI. Takue akKyMyNsaTopbl OUeHb PacnpocTpa-
HEHbl KaK Ha NPOM3BOACTEE, TaK W 8 ObiTy. AKKYMYNATOPbI YCTAHABNMBAKT Ha
asTOMODOMNISX, CaMONETax, paKkerax, NOABOAHLIX /OAKAX, BHYTPULEXOBbLIX NOrpys-
YuKax, HOYTOyKax, NnaHwerax, coTosbix TeNedioHax U ewe MHOMMX ADPYryx Maluu-
Hax, npubopax U yCTpoOHUCTBax.

B-tpetbux, cnocobom HakonneHus (aKKyMy/MpOBaHWs) 3NEKTPUYECKOHN 3Hep-
UK ABNAETCA €€ NPeobpa3sosaHWe B IHEPIUID 3NEKTPUUECKOro NONA B CYNEepKOH-
neHcatope. B Hacroswee spemsi co3faHbl 3KCNEPUMEHTAIbHbIE 3/IEKTPUUECKHE
asTOOYCbl, B KOTODPbIX MCTOUHWMKOM 3HEPIMH CAYXKAT CYNepKOHAEHCATOPbI WM
ynbTpakosaeHcatopbl. OHU NONHOCTBIO NOL3APHKAIOTCA IHEPTHEN Ha OCTaHOB-
Kax 3a TO KOPOTKOE BPEeMs, MNOKa NacCcakupbl BbIXOAAT u3 asTobyca vnu BXOAST

8 Hero. Ha ogHoM nopsapsgke Takon asTobyc-3nekTpobyc MOXeT npoexars A0
35 kM.
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DNEKTPHUUECKYIO SHEPTUKO MOXHO aKKyMY/IMpPOBaTh, Npeobpasys e€ B MexaHuue-
CKYKO 3HEpPruio cynepmaxosukoe. C MX YCTPOMCTSOM Bbl NO3HAKOMMMCL Ha ypoO-
Kax TexHonoruv s 5 knacce. MaxoBuK — 37O MAaCCMBHLIM [MCK, NOMELLEHHDbIN
B KOXYX, M3 KOTOPOro BblKauyaH BO34yX, UTODbI YMEHbWWTb NOTEPM 3HEPrvK Ha
TpeH1e O Hero. YToDbl He KacaTbCs HUYEro, MaxoBMK NOABELUMBAETCS C NOMOLULIO
OTTANIKMBAIOWMXCS ADPYr OT Apyra MarHuTos. [pakTHuecku CynepMaxoBuK HUYEro
HE Kacaercs M MOXET MOC/e PacKpyYMBaHMSA BPAELLATLCS OUeHb L0NM0, HECKONLKO
Hepaenb.

B cynepMaxoBuKOBOM aKKyMyNsSTOpEe 3MEKTPUUECKas 3HEpPrus, NpeHasHaueH-
Has ONA 3anacaHus, C MOMOLLLIO 3/N1EKTPOMOTOpa PacKpyddeaer CynepMaxosuk
[0 oueHb BONbIOK CKOPOCTU. TeM camMbiM HaKanIMsaerca OONbLIOE KONUYECTBO
KMHETUUECKON 3HEPTMH. DNIEKTPUUECKHUIH MOTOP CNYXWT OAHOBPEMEHHO W 3NEKTPU-
yeckum rereparopom (puc. 8.10). Tem cambiM npu HeOBXOAMMOCTH CynepMaxoeu-
KOBbIM aKKYMY/IATOP MOXET OTAaBaTb NOTPeOMTENSM HAKONIEHHYIO 3MIEKTPUUECKYIO
3HEPIUIO.

MPOMECCHUU U NMPOU3BOLACTBO. Cyuwecrsyer MHOXeCTBO Npodheccuit,
KOTOpblE TEM WAM MHbIM ODpa3oM CBA3aHbl C 3/eKTpuyecTeoM. Bcé notomy, uro
MHOMXECTBO COBPEMEHHbIX NPOECCHN CBA3AHO C TEXHUKOM, KoTopas Tpebyer oco-
Obix Hasbikos B 3nekTpuke. OgHaKo ecTb CTaHgapTHbii Habop npodeccun, B Ha-
3BaHMAX KOTOPBIX ECTb TOT K& KOPEHb, YTO W B C/IOBE ¢3/IEKTPHUECTEON: 3NIEKTPHK,
3NEKTPOMOHTED, 3NEKTPOCNECaph, NEKTPOTEXHUK U T. M.

IneKTprKK cnepar 3a paboTon 3/71eKTpoobOpPyA0BaHHA U NOALEPKMBAIOT €ro B
fesonacHom coctosHun. Mx pabora cessaHa ¢ ObITOBLIM U NPOMBIWAEHHLIM 3N1eK-
Tpoobopyaosaruem. B ux AOMKHOCTHbIE OBA3AHHOCTH BXOAMT HACTPOWKA M MOH-
TaX 3/1eKTPOOBOPYAOBaHHMSA, YCTPOMCTE W CUCTEM YNPas/ieHWs, HENOCPeLCTBEHHO
CBA3AHHLIX C 3/IEKTDOHUKON M 3/IEKTPUYECTBOM.

o_/ Puc. 8.10. CynepMaxosuk € 3neKTPHHECKAM MOTOpOM-reHepatopoM: | — cynepMaxosuk;
2 — maruutHas nogsecka; J — nogwunHuk; 4 — gan; 5 — morop-reseparop; 6 — KOXyx




Onextpux (puc. 8.11, @) pomxeH 3HaTb NPUKNALHYKD MEXAHWKY, 3/1EMEHTbI
3N1EKTPOHUKH, OCHOBbI ABTOMATHKHM, 3/IEKTPOTEXHMKY.

InexTpoMonHTEp (puc. 8.11, 6) ycraHasnueaeT M OBCNYXUBAET 3NEKTPUUECKHE
cetM, cnegut 3a paboToCnoCOBHOCTBIO NEKTPUUECKHUX CETEN U 3/1eKTPOYCTaHOBOK.
MNpodeccuo-HanbHble KauecTsa 3/1EKTPOMOHTEDA: XOPOLEE 3PEHUE U LBETOBOCIPH-
ATHE, TEXHUYECKME 3HAHMUA, BHUMATE/IbHOCTL U OCTOPOXHOCTD.

AnekTpocnecapb OTsEUAET 3a AEeMOHTaX, PEMOHT, UCNbITAHME ¥ MOHTaXHOE 00-
CNYXKUBEHUE MEXAHUUECKUX M I/IEKTPUUECKHMX MAELUMH W MEXaHW3MOB, CPeacTe oc-
BELUEHUS U YCTAHOB/IEHHON CHrHaiM3auvu. B ero obs3aHHOCTH BXOAMT yCTaHoBKA
U Nposepka TenedOoHHbIX U Kabe/ibHbIX CeTeM, YCTaHOBKa 3a3eM/IeHus.

NEKTPOTEXHUK 3aHUMAETCS PEMOHTOM W OBCNYXMUBAHUEM 3NEKTPOTEXHWUKM.
B ero gomxHOCTHble 06A3aHHOCTH BXOOMUT: COOP CUCTEM M YCTPOWCTE 3HEpProcHab-
JKEHUSA, YNPAEBNEHUSA, a8TOMATH3aUMM U KOMMYHUKAUMK., DNEKTPOTEXHUK 3anycKaer
YCTPOUCTBA W NOALEPKUBAET UX NPOM3BOAMTENBHOCTD.

MepeuncrieHHblie NPOgEccUn ONacHble M OYeHb OTBETCTBEHHbIE, NOCKO/bKY OT
paboTbl 3NEKTPUKOB 3aBMCHT NPOM3BOAUTENBHOCTL npeanpusaTtua. [lpeacrasure-
NI TaKUX NPOHECCHH MMEKOT pPaspsifbl, YKasblBaloWMe Ha YpOBeHb CNOXHOCTH M
CNeKTP BbLINOMHAEMbIX paborT.

o_/ Puc. 8.11. Dnextpux (a); anextpomonrep (6)

MPOBEPDBTE CEBH: 1. Or uero 3asucur xonuuecrso 3INEKTPUYECKON 3IHEPruy, KOTOPYIO
Hecer anektpuyeckon Tok? 2. Kak noayualor 3NeKTPUHecKYID 3HEPruUid € NOMOWDBIO IHePrdn Xu-

muueckux peakuun? 3. Kax paboraer sogoposHo-kucnopogHuiin tonaususiu 3nement? 4. Bo uro
MOXHO npeobpasosarb 3nexTpuueckylo 3Hepruio? *5. Kak ¢ nomowpio cynepmaxosuxa MOXHO
3aNacT¥ INEKTPHHECKYID 3Heprvin?

* O HOAYMAMTE, Kakue akkymynstopms 8 Byaywem Oygyt acnonb3osarbcs B Kadecrse
npuBoga nerkoswix astomobunen.
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8.4. 3Heprm| ANIEKTPOMArHMTHOro nons

Mpeacraebre cebe, uro GboO Obl € uenoeeyecTsoM, ecnu Obl He
ObINO OTKPLITO 3NEKTPOMArHUTHOE MNONE WU MIIAM He yMenu nepena-
gaTb MHAOPMALMIO C NOMOLULIO PAJUOBONH.

BHeluHee nepemeHHoe MarHuTHOEe none (cuHue nuHuM Ha puc. 8.12), e korto-
POM HaxXO4UTCS NPOBOAHMK, CO3NAET B HEM NepemeHHblM Tok. [lns 3toro npo-
BOLHMK MOXHO NOAKMKOUMTL K KATyWKe, COEAMHEHHOM C MCTOYHWKOM NepemMeH-
Horo Toxka. COOTBETCTEEHHO BO3HMKAET W MNEPEMEHHOE 3/IEKTPUUEcKoe none. 10
NoNe NOpOoXAaeT BOKPYr NPOBOAHMKA HOBOE CODCTBEHHOE NEPEMEHHOE MarHWT-
Hoe none.

Hoeoe MarHuTHOE Nnone g NPOCTPaHCTEE POXKAAET HOBOE EPEMEHHOE 3/1IEKTpUUE-
CKOe nosie. A OHO, B CBOK O4epefb, — HOBOE NEPEMEHHOE MarHUTHOE Nnose M 1. 4.

Obpazyerca pacnpocCTpassioWeecs B NPOCTPaHCTEE NepeMeHHoe 3/eKTpoMar-
HUTHOE none. OHO NOAOBHO KONbUEBbIM BOJIHAM OT DPOLEHHOrO B BOLY KaMHA.
He cnyuaitHo takoe «Berywees none HasbleawT paguosonHamu. CKOpoCTs ux pac-
npocrtpadenus 300 000 km/c.

Hanpumep, ecnu Mexay AByMA WAEPUKaMM CO34ATb CH/ILHOE 3/IEKTPUUECKOe
nosie, T0 B BO3AYLIHOM POMEXYTKE HauHyT NpocKakvsatb Mcxkpbl (puc. 8.13, g,
KpacHble NpsiMble NIMHUM). JTOT NPEpPbIBUCTLIM TOK CO3[aCT BOKPYr cebs Kosnbue-
BOE NEepPeMeHHOe MarH1THOe none (BoNbloK cuHuM oBan). Boxpyr cyunosbiX nuHWK
3T0r0O NONMS BO3HMKHET NEPEMEHHOE 3MEKTPUYECKOE NoJe. 3aTeM BHOBb MarHUTHoe
M T. A. J10T paspsagHuK Oyaer uanyuyats 3nekTpoMarHutHoe none. JliobbiM pa-
LHONPUEMHUKOM HEesAaleKe OT pPaspsfHMKa MOXHO 3aMKCMPOBATL 3TW BOJIHDI,
YCALIWAB COOTBETCTBYIOWMM TPECK B AWHamuke. HarnsgHo npouecc uanyyeHus
3NEKTPOMArHUTHDBIX BOJIH MOXHO NPEACTasuTb B Buae rpadivka LBYX BOJHUCTLIX
NIMHUK, NNOCKOCTH KOTOPbIX B3aWMHO nepneHaukynspHsl (puc. 8.13, 6).

o_/ Puc. 8.12. O6pazosanue nepeMeHHOro pacnpoOCTPaHRIOWErocs 3/1eKTPOMArHUTHOTO nNONs:
! — nposoguuk; 2, 7 — HOBble MarduTHbie nons; 3, § — Hosble 3nekTpuveckue nons; 4 —
nepemMeHHOe 3NEeKTPUYECKOe NOMe NPOSOAHMKE; 5 — BHEWHee nepeMeHHOe MarHuTHoe none




0—/Pnc. 8.13. Dnexrpusecknit PazpsAHAK KaK MCTOMHAK u3nyueHus (g); cxematmueckun rpadmx
uanyuexusn (6)

PagMoBO/IHLI OT KOHKPETHOIO MCTOMHMKA MMEKT ONpPefenéHHyo anuHy. nu-
Ha BOJIHbI — 3TO NPOTHKEHHOCTL B NPOCTPAHCTEE ABYX B3aMMOCBA3AHHBIX NONEN:
3NEKTPUYECKOTO W NEPNERAUKYNSPHOIO €My MAarHuTHOro.

MpPUHATO AENUTL 3NEKTPOMArHUTHBIE BONHLI B 3aBMCUMOCTH OT L/IMHBI Ha Auana-
30HbI. DbIBAKOT CBEPXA/IMHHDBIE 3/IEKTPOMArHUTHLIE BOJIHbI. Takue BONHLI M3NYUaKrT
IMraHTCKUE KOCMUUECKHe OObeKTbl.

INEKTPOMArHUTHBIE BONHDI UCNONLIYIOTCA ONS HABMIauMu M Kak CPeacTso Ces-
3u. C ux noMowpbio ODHapYyXMBAIOT yAaneHHble oObeKTbl. ITO HasblBaeTcs pa-
auonoxkauven. YNasnuMeas O4eHb KOPOTKUE BOJIHDI KOCMMUECKMX M3NYUEHMH, yué-
Hble — (PU3MKK M aCTPOHOMBI — u3ydawT Beenexnyio.

DNEeKTPOMArHUTHBIE BONHLI HecyT B cebe anexTpomarsuTHyo aHepruo. B CBY-
Neyax 3HEPrUs OUEHb KOPOTKMX 3/EKTPOMArHUTHLIX BOMH MO3BO/ISET pasorpesars
U BapMTb NPOLYKTLL YiKE Ceruac MOXHO B KOCMOCE NOCTPOUTL OFPOMHYKD CONHEY-
HYIO 3/IEKTPOCTAHUMIO Ha COJMIHEUHbIX DaTapesx v C NOMOLWDBKO 31EeKTPOMArHUTHbBIX
BO/IH Nepefasarb BbipaboTaHHYIO UMK 3HEPIMI0 Ha 3emslio.

MPOBEPBLTE CEBSA: 1. Kax obpazylorca 3nextpomaruutHoie sonkni? 2. C kakon ckopo-

CToI0 PaCcNpOCTPaHARIOTCA 31EKTPOMAarHnMTHLIe sonum? 3. B kakux obnacrax ACNONL3YIOTCR 3/1eKTPO-

L
marnutioie sonuei? 4% &J | Mge & npoussoacree moxHo ucnonszoszars ycravoeku, pabortanowue
no npuxuuny CBY-neun?

(;-] nOHyMA“TE, noyemMmy 3NEeKTPOMArHUTHOE M3/IlyYeHHe CYUTAETCA BpPeAHbIM.
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o KABUHET U MACTEPCKAHA °

Mpaktuueckas pabora

MoarotosbTe MANKCTPUPOBAHHLIM pedepar O CBOUCTBAX M NPUMEHEHWH IHEp-
MU MarHMTHOrO NONSA, 3NEKTPOCTATUYECKOTO NOMA, 3NEKTPUUECKOrO TOKa MM
MarHUTHbIX BOJIH.

JNlaboparopHbie pabortbi’

MpumMepHbI cnucok Tem naboparopHbix pabor:
1. Habniopexue 1 uccneposaHme CBOWUCTE MAarHUTHOro noss.
2. Habnwopexue v uccneposasre CBOWCTE 3/1EKTPOCTATHUECKOrO NONS.
3. COopKa 1 MCNbITaHUe /IEKTPUUECKMX LENen C Pas/IMuHbIMK 31EKTPHUECKM-
MU NPUEMHUKAMK: laMNamu, 3NEKTPOABHUraTeIeM, PE3UCTOPaMH, 3NeKTpoMar-
HUTOM.
4. 3apsgka KMC/NOTHOIO akKyMySISTOpa.
5. HaHeceHue puvCyHKa Ha METANIMUECKYIO NOBEPXHOCTL METOLOM 3/EKTPO-
UCKpOBOK 0BpaboTKM.
6. YcraHOBNEHHE CBA3WM C NOMOLWLBKD COTOBbIX TeNediOHOS. IKPaHWMpOBaHWe
NepesarLlero U NPUHUMAKOWEro annaparos.

MpoekTHble paboTbl

Paspaborante M M3rotosbTe HarnsgHble nocodusi, naboparopHble ycra-
HOBKM, CTEHAbI ANA M3YUYEHUs MATEpPUaNoB O CBOMCTBAX 3IHEPIMM MArHUTHOrO
¥ 3NEKTPOCTATUUECKOrO NONEH, 3NEKTPUUECKON 3HEPIMH, IHEDIUK 3NEKTpOMar-
HUTHDLIX BOJIH.

MarsuTHoe none npegcraenser coboM OAMH M3 BUAOB Marepuu. Tena,
obnagaoume MarHuTHbIMA CBOWCTBaMM, uMmetoT gsa nomtoca. OHW Ha-
3blsatotcs cesepHbiM N u woxkHbIM S noncamu. Her Ten, y koTtopbix
6bin Obl TONBLKO OOMH MAarHUTHLIM NONKOC, TONLKO CEBEPHLIM MW TONBKO
FOXKHDBIW.

lsa maruura, cOnuxeHHble Apyr ¢ APYroM OAWHAKOBbIMK NONKCAMHU, OT-
TankusaoTcs Apyr or gpyra. Ecau nontoca npoTMBONONOXKHBIE, TO MAarHMTb
NPUTATMBAKOTCA APYr K APYry.

' NlaBopartopubie paborsl cnregyer nposoOAMTL TOABKO € paspewenus npenoaasatens. Ona op-

rauu3auum 4 nposegexns naboparopHbix pabor Hago socnonbsosatbcs pabouen Terpagbio, cne-
UMaNbHLIMK cnpasounukamn U Uurepuerom.
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JHEpPrus MarHUTHOrO NONSA WHPOKO MCNONb3yeTcs B npoussoacTtee. Mowt-
HblIE 3/IEKTPOMArHWTLI NPUMEHAIOTCS NPKU NOTPY3Ke CTANbHOTO METaNIoNo-
ma. MarHutHble cenaparops! (paspenurend) nossonsot oborawars HegHble
WKele30CoepXalMe pyabl. JNEeKTPOMArHUTbl UCNONb3YIOTCA B 3NEeKTpoMar-
HUTHBIX BK/OYATENAX W BLIK/KOUATENAX: B PE/le, MArHWTHbLIX NYCKareNsx, as-
TOMaTHueckux ebikouarenax. OfHO 13 COBPEMEHHbBIX NPUMEHEHWH IHEDIUM
MarHuTHOroO NoAsi — NOABECKAa BAaroHOB Noe3fa Ha MarHurax.

YuéHble YCTaHOBM/IM, UTO €CTb ele OAWH BUA NONA — 3NEKTPUUYEcKoe
none. B atoMax Bcex BeleCTE eCTb NPOTOHbI M 3/IEKTPOHDLI, KOTopble 0bna-
[aK0T 0CODbIM CBOMCTBOM: HA/IMUMEM 3NEKTPUUECKOro 3apaga, CO3AaKWero
3/IeKTpUYecKoe nose. Teno, NoTepsisliee YacTb 3/IEKTPOHOB, CTaHeT Nono-
XUTENbHO 3apskeHHbIM. Teno, cobpasliee JIMWHWE ANA aTOMOB 3NeKTpo-
Hbl, OYLET OTPULATENBHO 3aPSXKEHHDIM.

JHEPIUID  3/IEKTPUUECKOrO MO MOXHO HaKanivsalb WM COXPaHATb.
YCTporcTso, KOTOPOe NO3BONSET CAENATh 3T0, HA3bIBAETCA KOHLEHCATOPOM.
B Hacrosiuee spems co3faHbl Tak HasblBaeMble CYNEepPKOHLEHCATOPbI, KOTO-
pble MOryT Hakannuearb o4eHb DonbluMe ODLEMBI 3HEPrvM 3/IEKTPUUECKOrO
nons. 3Ty 3HEPIH0 MOXHO MCNONL30BATb B HayuHbIX YCTAHOBKAX M TpaH-
CNOPTHLIX YCTPOMCTBAX.

Mon nencTeMeM CUN INEKTPUUECKOTO NOMS MKW MEHAKOWErOCSA MarHMTHO-
ro Nonsi NONOXUTENLHO M OTPULATE/IbHO 3aPSPKEHHDBIE YacCTUUbl HaUMHAaKT
YNOPSALOUEHHO ABUIaTbCs. ITO ABWIXKEHUE 3aDSKEHHDBIX YacTWUL Hasbleaercs
3NEKTPUUECKUM TOKOM. YCNOBHO MNPUHATO CUMTATb, UTO HaNpPas/ieHWe 3NeK-
TPUUECKOrO TOKa — 3T0 ABWXXEHWE 3apAf08 OT MNONOXKMTENbHOTO NoMca
K OTPUUATENIbHOMY NOMKOCY.

Levkywinecs 3apsiKeHHble YacTuubl, WK 3/IEKTPUUECKMM TOK, HecyT
3Hepruio. HeM Donblue 3apsyKeHHbIX YacTUL KaxAy: cexyHay Oyaer yno-
PALOUEHHO ABMUraTscs, Tem OOo/blue 3HEPIUM OHM NEepeHecyT.

Lns nonyueHus 3/1EKTPUUECKON 3HEPIMU HYXKHBI UCTOUHUKM 3NeKTpude-
CKOMO TOKA W/IM UCTOUHUKM 3NEKTPHUECKON 3Heprin. B ucTouHuke Toka nog
LENCTBUEM BHYTPEHHWX CUNl MM CTOPOHHMX CHMN NPOMCXOAMUT pasfesieHve
3apAaflos NO NONKCaM WAM 3nekTpofsam. MCTouHMKM Toka OblBaroT XMMuye-
CKMMMU, 3NEKTPOMArHUTHBIMU, CBETO3NEKTPUUECKUMM, TEPMO3NEKTPHUECKUMM.

DNeKTPUUECKas 3HEPIMA LUMPOKO MCNONb3yeTca B ObiTy U B NPOM3BOACT-
BE ANS NONYYEHUN TENNOBOM, CBETOBOM, MEXAHUUYECKOM, XUMUUECKON 1 ApY-
rOW 3HEpPruu, a Takxe AN BbINONHEHUs Heobxoaumon pabortbl. Cywecrsyer
HECKO/IbKO METOLOB HAKOMNNEHUSA 3/IEKTPUUECKON 3HEPIUU WK €€ aKKyMmy-
NIMPOBaHMA: B aKKyMyNATOpax, paboTalowmX Ha XMMWUUYECKHX DpeakuusXx,
B Y/IbTPAKOHAECATOPaxX, 8 CYNepMaxoBuKax.

MepemeHHoe 3MeKTPUUECKOE NOJME NOPOXKAAET BOKPYI MNPOBOAHUKA C TO-
KOM coDCTBEHHOE nepemexHoe MarHuTHoe nosie. Hoeoe marnurHoe none
B NPOCTPAHCTEE POXAEET HOBOE NEPEMEHHOE 3/IeKTPUUECKOE NONe, a OHO,
B CBOK O4epenb, — HOBOE MepemMeHHoe MarHutHoe none. Obpasywor-
CA 3/1EKTPOMArHUTHbIE BOJIHbI, KOTOPbIE DPACNPOCTPAHAKTCA W Ha 3eme,
M B8 KocMoce co ckopoctoio 300 000 km/c.
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PafroBo/iHbl OT KaXKAOro KOHKPETHOIO MCTOUYHMKA WMMEKT Onpeaenes-
Hyto Anuby. [nuHa BONHLI — 3TO NPOTSHKEHHOCTL 8 NPOCTPAHCTEE ABYX
B3aMMOCBSA3aHHbIX MNOJIEN: I/IEKTPUUECKOTO U MEPNEHAUKYNSPHOIO emMy —
MarHuTHOro. MpuHATO AENUTL 3NEKTPOMArHUTHbIE BOJIHbI B 3aBUCUMOCTU OT
ANMHBI Ha Auanasodbl. Kaxkgas paguocTaHumMs vMMeeT CBOW CTPOro OrpaHu-
UEHHbIM QManasoH M3JIyUeHUs 3NIeKTPOMAarHuTHbIX BoNH. Hanpumep, onepa-
TOPbI COTOBOW TeNethOHHON CBA3M B Hawew crpade paborarT 8 AvanasoHe
BONH € AnuHOM npumepHo ot 33,3 pgo 15,7 cm.

DNIeKTPOMarHUTHbIE BOJIHLI TakKe HecyT B cebe 3Heprvio. JTa 3Heprus
8 33BMCMMOCTM OT BMAA M MOLLHOCTH MCTOUHMKA LUMPOKO NPUMEHSETCS
8 npouseopcTee v Boity. Haubonee yacrtoe npumeHesrve — Ans ocyulect-
B/IEHUA DAJMOCBA3M M NEpefauv TeNesU3MOHHbIX curHanos. C noMoubo
3NEKTPOMATHUTHON 3HEPIMM MOXKHO NEpPefasalb 3MEKTPUUECKYIO 3HEPIUIO,
NONYYAEMYIO OT KOCMUUECKMX CONHEUHBIX 3NEKTPOCTaHUMM.

MNOABEZEM UTOIM: 1. Yro takoe marnutHoe none? 2. Kak MoxHO oBHapy-

YWTb, UTO AaHHOe Teno obnagaer MarHMTHbIM nonem? 3. Yro takoe koHpeHcarop?
4. Kako# npouecc npoMCXOAuT 8 UCTOUHMKE ToKa? 5. B Kakue BuAbl 3HEPru MOX-
HO npeobpa3osartb anekTpuueckyo 3depruo? 6. Kak v ¢ noMowsio yero MoxHo

Haxkan/imearo U COXPaHATb 3N1EKTPUUECKYIO 3|-|eprmo?
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TEXHONOIMK NONYYEHUA, OBPABOTKH
n UCMNOJIb3OBAHUA UHOOPMALIUU

Ons TOro urobbl NPaBuNbHO OPHEHTUPOBATLCA B OKPYXAKOWEW AEeHCTBUTE/Ib-
HOCTH, 3(hMEKTUBHO NPUCNOCADNUBATLCA K €€ MEHSIOWMMCA YC/NOBUSM, YCNEWHo
LeHCTBOBaTb B HeH, HeoBXOo4MMO NOCTOAHHO Nonyyarts MHbopMaumo. BaxHo npa-
BUNbHO BbIOpPaTL MCTOUHMK MHopMauuu, nogobpatb Haubonee WHEMOPMATUBHLIU
KaHas, osnafetb 3heKTUBHbIMU MeTogaMu cbopa U 0BpaboTkK UHGOPMAaLMH.

Bbl y3Haere:

® 4TO MOXeT ObiTb MCTOUHMKOM WHGOPMaUMK ANA YE/OBEKa M ADYIMX >KUBbIX
OpraHu3MoB;

® 10 KaKMM KaHaiaMm MOXHO NOJIy4YuTb HEOOXOAUMYIO MHBOPMaUMIO;

® O XapaKTEepUCTUKE METOLOB Hab/MOAEHWH, ONbITOB, 3KCNepuMeHToe ans cbopa
HEOBXOAMMON MH(DOPMALMH.

Bbl HayuuTecs:

® s8biOMpaTh HEOOXOAUMDBIM ANA XU3HA U AEATENbHOCTH UCTOUHUK WHOPMaUmK;
® HaxoAuTs Hauboniee MHGOPMATUBHLIM KaHaN NONYYEHUA HYXHDLIX CBEAEHWH;
® /1aHUPOBATL U NPOBOAUTL HABMOLEHUSA, ONbITbI, IKCNEPUMEHTDI,
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UcTOuHHMKHM M KaHanbl nony4yeHus UH(poOpMaUUH

MoueMy, Kak rosopuICs B NOCNOBULE, NYYLle OAWH Pa3 YBUAETb, YeM
CTO pas ycnbiwars?

UcTouHnkn uHbopMauun moryt ObiTb NPUPOLHLIMKA W TexHoresHsiMu. [lpu-
POAHDbIE WUCTOUHUKM MHMOPMAUMKM CO3L4AH0TCA NPUPOLON ONSA NO3HAHWSA WM WH-
hOPMALMOHHON NOLLAEPXKKM KAKOM-NMO0 fesTenbHocTi. MCTOUHMKK uHbOopMaumu,
CO3faHHble U NpeobpasosaHHble IHOAbMH, OTHOCATCA K TEXHOCHEPE U Ha3blBaKTCS
TEXHOTEHHBIMU, T. €. CBA3AHHLIMU C TEXHUUECKOW M TEXHONIOMMUECKOW AeATENbHO-
croro mopen (puc. 9.1).

MPUPOAHLIMU UCTOUHMKAMKM MHGOPMALKMK 4NS YeNOBEKa ABNAKOTCA NPUPOAHbIE
gewlectea (ravHa, Necok), OOLEKTLI XUBOW U HEXMBOW NPUPOAbI, PazNUuHbIE NpU-
poAHble siBNeHus, 3ByKu. B TexHocdepe ectb sce NogobHbIE NPUPOLHBLIM MCTOY-
HUKM uHbopMaurn. OTauuMe COCTOMT B TOM, YTO 3TH MaTepualbHble UCTOUHWMKM
MHOPMaLMKM CO3[aHbI YOKE JIIOAbMM.

CeefeHus OT MH(OPMAUMOHHBIX MCTOUHMKOB MNONYYAKT HE TONLKO MIOAM, HO
U JKMBOTHbIE, ¥ pacTerus. Hanpumep, BeCHOW nNpu BCNaLLKe 3eMNM BCNel 3a Tpak-
TOpoM asuxetcs cras rpaden. OHu coOBMparoT uepeel, KOTOpbie NOSBNAKTCA Ha
NOBEPXHOCTH M3 NEPEBEPHYTON NAYIOM WAW NyWWNbHUKamu 3emnu. [ns rpaden
paborta TpakTopa LaéT UH(MOPMaUMID O BO3MOXHOM nuwe. PacreHue pocsHka 3a-
X/IONbIBAET CBOM UALLEYKH, KaK TONBKO MEXAY HWMMMU OKasblBaercs Hacekomoe, Eé
UYBCTEUTE/NbHDIE BONOCKK B YalLEUKax AaloT PAacTeHM0 MHOPMALMIO O HACEKOMOM.

YcrtHaa peub. Jliogu NOCTOSHHO CO34aBaNK LOMNONHUTE/IbHbIE MCKYCCTBEHHbIE
MCTOUHUKM WHhopMaumu. Hanpumep, Gbuia cosgasa yctHas pedb. B gpesHue spe-
MeHa, 40 CO3M4aHWA NUCbMEHHOCTH, peub BbiNa eaUHCTBEHHLIM CPEACTBOM nepega-
4n MHGOPMAaUMK OT uenioeeka Yenoseky. YcrHas peub 3syunt ecrogy. OHa senserca
OQHUM M3 BAKHEHLUMX MCTOUHMKOB WMHOPMaUMM ONs NHOAEH.

Tekcrtbl. C nosisneHnemM NUCbMEHHOCTH UCTOUHUKOM MHGIOPMALMM CTaNK TEKCTbI,
HanucaHHble Ha rMHAHLIX Tabnuukax, nanupyce, Gepecrte, Oymare, sbiOUTble Ha
KamHe U T. Nn.

o_/Pnc. 9.1. Uctounukn uudopMaumun: ¢ — npupoaHble; 6 — TexHoreHHble




Annaparypa Ans 3anucu 3BYKOB W u3ob6paxeHuin. C usobpereqvem npubo-
POB 3BYKO3ANUCH UCTOUHMKAMM MHMDOPMAUMK CTANW MPAMMOMOHHbIE U BUHKUOBbLIE
NNACTUHKK, a C nosenieHreM hOTO- U KMHOCBEMOYHOM annaparypb! MHGopMaumio
CTanu nepegasarb C NOMOWBKD (oTorpadpun U KMHOMDUNBMOB.

MexaHuueckas u otorpadmueckas 3anucb MHMOOPMAUUM CMEHUNACh MarHuT-
HOM.

B Hacrosiuee spems TEKCTOBas, 3BYKOBAs W BU3ya/ibHas MHAMOPMAUMS 3aNUCbi-
saerca Ha CD v nonynposogHUKOBLIX YCTpoMCTBax (Kaprax dnew-naMarm).

Kananbl nepepauu v nonyyeHus WHpopmauuu. Bce uckyccTseHHble mcTOY-
HUKM MHOPMaLmMKM pacnpelenstoTtcs No KaHaNaMm CBA3W, KOTOPbIE CBA3bLIBAKT CO-
BPEMEHHOIO YesloBexa C OKpyxawwum mupom. [lpexkae scero 310 KaHdan Heno-
CPELCTBEHHOMO MEXJIMYHOCTHOrO 0BLeHMs (KOMMYHMKaLUK).

B npouecce 0BOWEHUA C DOACTBEHHUKAMM, OPY3LAMM, YUMTENAMM, 3HAKOMbIMM
M HE3HAKOMbIMU NIKOAbMM KaKAbIM U3 Hac nonyyaer HONbWOH 0ObEM UHPOPMALKH,
Bbi3blsaowen Donblee gosepue, yem nobas apyras.

KoHTaKTbl Mexay N0AbMU MOryT OCYLLECTB/IATLCS ONOCPEAOBAHHO C MNOMOLLBIO
TEXHUYECKUX cpelcTe (nouta, Tenerpad, tenedioH).

MHbopMaUMOHHbIM KaHaNIoM ANSi YeNOBEKa SIBNAKTCA Pas/IMuHble NeyaTHble ua-
LaHWs: raserbl, XypHanbl, OPOLOPDLI, KHUIM, Oyknersl U T. n.

Bonbwon 06vEM MHGOPMaUMK NepepaéTcs no paguo v Tenesugenwo. Jliogu
OCODEHHO A0BEPAIOT TOMY, UTO BUAAT C 3KPAHOB M C/AbIWAT U3 AuHamukos. [lo-
NlyueHHan TakuM 0Bpa3oM WMHGOPMaLMsi CHIBHO BAMSIET Ha KaXKAOro chaywarens
W 3puUTENs, NO3TOMY NPEACTABUTENM TOPrOBAW Tak CTPEMATCS PasMecTvTb Ha pa-
OMO U TeNIEBMAEHUU DEeKNamy CBOMX TOBapOB.

OrpomMHbii 06BEM HHbOPMaurK cogepxutcs 8 UHTepHerte. 10T KaHan Kak 6wl
nornowaer apyrue.

CNNOBAPD: npupogHbie 1 TEXHOreHHBIE UCTOMHUKM MHBOPMALNK; Ka-
Hanbl NepesadYn u NONYYeHUs WHDOPMALUN.

MPOBEPDBTE CEBH: 1. C nomowpio kakux ecrectsembix HCTOMHMKOB Bbi nonyuaere
uucpopmauuio? Mpusegure npumepsl. 2. Mepeuncnnte MCKYCCTEEHHBIE UCTOMHMKM WHDOPMaUMM.
Hazosure, or Kakoro M3 Hux Bbl nonyuaete Haubonbwum obvem csegenuin. Obvscuure orser.

-
*ZNONPOBYUTE ODBACHWTL, NOYEMY B COBPEMEHHOM MUPE NIOAU BCE DPEXE 4YdTaT
KHUrM, HaneyarauHble Ha Oymare.
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9 2 Mertop HabniogeHus B nonyyeHWH HOBOMH

uHpopMayum

Bcé nu Mbl NOMHHUM, 41O BuanM Bokpyr ceba? MomHuTe i Bbl, Ka-
KME KHUIMM M B KAKOM MNOPSAKE CTOAT Ha Baller KHWXHOM NONKE MK
B KHWXHOM wkady? Bbl Beab BUAMTE MX KaXObIM AeHb MHOro pas!

HabniogeHus. B ocHoee HabnwogeHns — COCPELOTOUEHHOE BHUMaHWE K W3-
yuaeMoMy OObeKTYy Wau sienenuio. Mccneposatens He npuHUMaeT 34ech ydacTus
B SIBJIEHWH, CTPEMSACh MUHMMA/IBHO BO3L4EMCTBOBATL Ha 0BbekT npu cbope WHbop-
Maumu.

Habnopgenue otnmuaetcs o1 pasrnsgbisasvs (cosepuanus) yero-nubo. Mpu pas-
rnanpisaHMu obbekta ysuaeHHoe He aHanusupyertcs. [lposogs xe Habnogexue,
UCC/IE0BATENL XOUET MONYUNTL KOHKDETHLIE CBEAEHUA MO MHTEPECYIOWENR €ro
Teme.

Habniogerne — 310 MeToh UeneHanpaeneHHoro cbopa nepeuuHon (Heussect-
HOM [0 3TOro wccnegosarento) vHdopmauun 06 usyyaemom obvekre. [NepsuyHon
Ha3bIBAETCA MHMOPMAELMA, KOTOPOH ELLE He CYLLEeCTBosano s000LLe.

Mpu HabnopeHnn MoryT BbiTb UCNONL30BAHDLI CNeuUanbHble TeXHUUECKHe cpej-
CT8a, yNyylwawme BOCNPUATHE ODBEKTA, YBE/IMYUMBAIOLLME KOMIMUECTBO M NOBbIWE-
olme Kayectso mHdopmauun (puc. 9.2).

o_/Pnc. 9.2, HabnogeHue ¢ NOMOWDBIO CNEUUanbHBIX TEXHUYECKHX CpeacTs

B 3asucMMoOCTM OT BMAa nonyyaemMon MHGOpMauuu Habnogerus Moryr ObiTb
BU3yanbHble, ayauoHabnogerus (NpocnylMeaHWe), TakTuibHble, OBOHsATENbHbIE,
BKYCOBbIE U KOMOUHWPOBAHHbIE.

HabnioaeHus MOryT NPOBOAUTLEA HENPEPLIBHO MAU OAHOMOMEHTHO.

MeToa HenoCpencTseHHbIX 3aMEepOs 3aK/IKUAETCA B HENpPepbieHOM HabnoaeH1H
3a NPOUECCOM, €ro YacTaMU MM ODBLEKTOM.

Mpu MeToge MOMEHTHBIX HabMoaeHnH HabNloaeHHUs 0DbEKTa NPOUCXOAAT B CNy-
YauHO BblOpaHHblE MOMEHTbI.

TexHonoruu HabNIOAEHHA 8 3aBMCHMMOCTH OT METOAA NONYUYEHUA WHDOPMaLUH
ObisaroT TpEx eugoe: dotorpadms (otorpaduueckoe Habnwagerre) obvekra mam
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npouecca, XPOHOMETPaXK AMHAMUKWM pa3suTus 0OBeKTa unu npouecca U hoToxpo-
HOMETpaX, codetaolmm & cebe U TO M 4pyroe.

Dotorpagms — 310 AOKYMEHT, OTPKAOWMN XapaKTEPUCTUKK M CBOMCTBA MC-
cnegyemoro obbekTa uaM npouecca.

Mudbopmaumsa, nonydeHHas B pesynbrare doTorpaduueckoro Habnwogesus, Mo-
et ObiTo OhopMIeHa B BULE ONPELENIEHHON COBOKYNHOCTH MaTepUanbHbiX ODbeK-
TOB, Hanpumep: 0Bpasupbl NOYBbI NAXOTHLIX 3eMEeNb 8 KaKOW-TO MEeCTHOCTH, repba-
PUH PacTeHnt, KONNEKUMK MUHepanos U Ap. MHbopMauus npu HabnoaeHuu MOXeT
ObiTh 3ahMKCUPOBaHA C NOMOLBK PUCYHKA, (DOTOCHUMKA WM KHMHOMbpParMeHTa.

Bo MHOMMX HayuHbIX MCCNEQOBAHMUSAX, OCODEHHO B MCC/IELOBAHUAX COUMA/ILHOM
chepsl, dotorpathun ohopMasioT B 8MAe NPOTOKONOE (LOKYMEHTOB, ONUCHIBAK-
wMx npomcxogsuee) Habnwogenuin. Qortorpadmueckoe HabNoaeHUe MOXET npeja-
CTasNATb CODOM ayM03anuch Ha MarHWTHOM MM LMKMPOBOM HOCHUTENE, HanpUMep
cTeHorpamMa 3acefanus [ocyfapcTBeHHON AyMbl.

XpoHOMETpaX — 3TO METOL M3YYeHUsi pacnpefeNeHus BO BPEMEHM Kakux-
nubo npoueccos. Hanpumep, MOXHO NPOBOAUTL 3aMeEpPbl MHTEPBANIOE BPEMEHM,
B TEYEHUE KOTOPbIX aBTOMODOMAL NPOXOAMA PasHble YUACTKW Tpaccsl. Yacto xpo-
HOMETPAXK UCNONBIYIOT NPU COUMANBHBIX UCCNEAOBAHUAX TPYLOBbLIX NPOUECCOs ANs
OUeHKM 3aTpar pabouero spemenu. Hanpumep, MOXHO NPOBECTU XPOHOMETPAX
TOrO, CKONBKO BPEMEHM Bbl TPATHTE Ha NPUIOTOBNIEHUE YDOKOB MO TOMY MM MHOMY
npeamery.

DoToxpoHoMeTpax (KOMOMHMPOBAHHLIM METOA HabNAEHMS) NPUMEHSIOT NpPH
(PUKCHPOBAHUM COCTOSIHUS ODBEKTa MM PA3BUTHA NPOLECca B MOMeHT Habnwoge-
HUA. IT10 Tpebyercs, HaNPUMED, NP M3yueHUH OLICTPO NPOTEKAHWMX NPOLECCOB:
LBWKEHUA W NafeHus Ten, B3PbIBOB, BbICTPENOB W T. N.

CNOBAPDbB: xpoxomerpax.

MPOBEPDBTE CEBA: 1. Yo rakoe nabniogenue xak merog nonyyeHus uxopMauun npu
unccnegosanun? 2. Yem wabniogesue ornuuaercs or cozepuanus? 3%, lMouemy csugerenu npo-
ACLIECTBHA HacTO [AlOT HETOYHYIO M npoTvsopeudsylo uugopmauyuo? 4. Yro takoe dororpadus
kak sapuant Habniogewns? 5. B uém cywmHocrs xpowometpaxa? 6. Ons uero npumensercs co-
ToxpoHoMeTpax?

2 I'IO,QYMAMTE, Kakon meton HabmogeHns HyxHO sbibpath gns uayuexus pabors xpoi-
na NTAYSI MAM HaceKoMOro B nonere.
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9 3 TexHuueckue cpepcTsa NpoBefleHHA

HabniogeHni

C NOMOWbBIO KaKUX TEXHUUECKMX YCTPOWCTB YUEHBIM YAanoch npose-
ctv Habnwopenue Ha noeepxHocTv JlyHb?

ShHEKTUBHOCTL TEXHONOMMU HaBNIOAEHHSI 33BUCUT OT MCNOMb30BAHUA CNEUm-
aNibHbIX TEXHWYECKWX cpefcTs. Hanpumep, ecnvm npoeogutb HabnogeHus 3a 3ees-
LaMU W NNGHETAMU HEBOODYXKEHHBIM rNa30oM, 6e3 UCNONb30BaHUA ONTUUECKMUX MNPH-
BOpOB, TO MOXHO Pa3/IMuUTL Ha Hebe npuMepHo 2,5 Tbicsun HebecHbiX 0OLEKTOS.
B 6uHoknb MoxHO Habnogars okono 200 Thicsd KOCMHUUYECKMX OOLEKTOB, B Nio-
OUTENbCKUI TENECKON — NPUMEPHO 2 MUANMOHA ODBLEKTOB, a B COBDPEMEHHbIN
MoWHbIM Teneckon — Gonee 100 MUNNMOHOB NNAHET, 38E34 U ANAKTHK.

Monyunts MHGOPMALMIO O HEKOTOPbLIX ODbEKTax, Npoueccax WM sieneHusax Hes
COOTBETCTBYIOWMX TEXHMYECKUX CPEACTB HEBO3MOXHO. Hanpumep, uHgopmaumo
O CTPOEHWMM KJIETKM PAECTEHUSI WM >KMBOTHOMO HEBO3MOXKHO NONYUUTL Bes on-
THUECKOro Muxpockona. [na HabnofeHus 3a ABMXKEHWEM MONeKYN Heobxoaum
3NEKTPOHHBIM Mukpockon (puc. 9.3, @), a 4Ns u3yyeHua snep MONekyn — cne-
UMasIbHasl YCTaHOBKa.

Mpn HabnogeHnn 3a uem-nubO, Kak NPasuio, NPOUCXOLMT 3aMUCh pe3ynbra-
TOB C NOMOLUBIO CNEUMANbHBIX TEXHUYECKUX YCTPOMUCTE.

Mpu 31OoM MoXKeT noTpebosaTbCsi, a MOXET ¥ He NoTpeboBaTbCs HenocpencT-
BEHHOE YYacCTHe Kakoro-nmbo uesnoeeka — pecnoH4eHTa.

M3 TexHUYECKMX YCTPOMCTS, He TPeDYIOWMX ydacTvs pecrnoHAeHTos, Haubonee
M3BECTEH ayQUOMETD, KOTOPLIM NOACOEAMHAETCA K TENEeBU30PY M MOCTOSHHO pe-
MCTPMPYET, KAKOW KaHan BKJIKOMEH.

Cywecrsyior 1aK HasblgaeMble CUETYMKM Miofen. OHU He TONBKO PErucTpypy:oT,
KaKOM WMEHHO KaHall BK/IHOYEH, HO U CKOJMIbKO YE/IOBEK CMOTPAT nepepauvy.

Lpyron W1poKo U3BECTHBIW NpUMep — TypHUKeTbl (pyc. 9.3, 6), peructpupyro-
LME KONMUECTBO YENOBEK, BXOAALMX U BbIXOAALWMX U3 NOMELLEHHUS, PErMCTPaTOPRD
LBUXKEHUS!, PACNONOXKEHHDBIE BAO/NL AOPOr ANs NOACYETA KONMUECTBA asTOMOOUNEN,
npoesxarwlwmx 8 onpegenédHoMm mecre. Kamepbl Ha pabounx mectax (KMHO- WM
BUAEOKAMEDDI) BCE Yalle MWCNOJb3yT DPO3HWUYHbIE TOProsubl ANs KOHTpONs 3a
pa3sMelleHnemM TOBapOR, NPUB/IEKATE/IbHOCTH YNAKOBKM M MapLipyTamu ABUMKEHUA
nokynarenem.

Ha MHOrMX Bewax Bbl BUAMTE LITDUXKOMbI, C NOMOLWbBI KOTOPbIX MOXHO NOo-
NyunTb pazHoobpasHy vHbopMaurio o Tosape. OgHaKo cucTeMa WTPHUXKOAMDO-
BaHUA TOBAPOB WM WCNONb30BAHME ONTHYECKUX CKAHEPOB DACLIMPAET BO3MOXHO-
CTH aBTOMaTU3UPOBaHHOro cbopa MHGOPMaUMKM O NOTPEBUTENbCKUX NOKYNKax: o
Hanbonee BOCTPeOOBaHHLIX KaTEropusx TOBapOs, MapKax, TMnax MarasuHos, ue-
Hax W Konuuectee.

CyLiecTsyior 1 CneumanbHble TEXHUUECKHE YCTPOUCTEA, 8 paboTe KOTOpbLIX yuya-
CTBYIOT PECNOHAEHTbl. JTO, HanpuMep, aHaNW3arTopbl ABWXKEHWH [Nasa, rnasHbie
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PerucTparopsbl, NCUXOra/bBaHOMETPbI, YACTOTHLIM aHANM3ATOP ronoca, YCTPOMCTBa
ONS U3MEPEeHUsl 3alePXKKU OoTseTa.

AHanusatopbl OBMXEHMHM [N1a3a, OKYNOMETDbLI, [/1a3Hble Kamepbl 3anucblBaroT
ABUXKEHMS uenoseueckoro rnasa. OHM MCNOoNb3YTCA AN U3YYeHMs MexaHu3Ma
BOCNPUATUSA PECNOHAEHTOM DEKNaMbl MAW PEKNAMHDLIX TE/IEBU3MOHHDIX DOJIMKOB.
Takan uHoOpMaums oueHb UeHHa AN pa3paboTku cnocoboe nosbiweHus adibhex-
TUBHOCTH DEKNambl.

Ha ocHoBe cOBpEeMEHHOM TexHWKM CO3[aerca annaparypa Ans HabnogeHwH
B Pa3HOe BpeMs CyTOK, ANS AWCTAHUMOHHOrO NPOCNYWUBAHWA W Ap.

o_/ Puc. 9.3. Texuuueckue cpepcrea nposegeHus HabnogeHnn: g — MUKPOCKON; 6 — TypHHUKeTHl

MPOBEPbLTE CEBA: 1. MNouemy nns nposegeHus HekotTopmx Habniogewun Heobxogu-
Mot TexHuueckue cpegctsa? 2. C nomowsio wero uzyvaiotr mukpomup? 3. Kakue u3 umeowmxcs
8 BalleM DACNOPSKEHHH TEXHWHECKAX CPeACTS 8b MOrauM On MCNONB30BarL QAR NPOSEReHUA Ha-
bmoneHnn?

ﬂPEAHO)KMTE, KaKuM COBDEMEHHDBIM TEeXHWYECKMM CPEACTBOM MOXHO M3MEPATL PaccTo-
AHue npu Habniogewnn 2a asvkywmmcs obbvextom.
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94 OnbiTel Mnu 3KCNepyUMEeHTbl ANA nonyyHeHus

HOBOW HH(poOpMaLHH

Ansa uyero wccnepoearend NPOBOAAT ONbITbl NO (DU3UKE W XUMUK?
Yro oHM xoTAaT y3Hars?

OnbITOM NPUHATO Ha3blBaTb BOCNPOM3BEAEHHE KaKOro-IMOO SBNEHMA B MCKYC-
CTBEHHO CO34aHHbIX YC/I0BMAX ANA ero uccnenosanus. OnbiT NPOBOAUTCS € LUENbIO
NONYUEHUS HOBLIX ANsi CebA 3HaHWM.

Uccnenoearent XoueT OUeHUTs HEODXOAMMOCTL NPOBEAEHMA KaKux-Nubo aencr-
gui. Hanpumep, yueHMK XOUET OUEHMTb HEOOXOAWMOCTL BbLINONHEHUS AOMALUHMX
3aflaHuk No Maremartuke. B CKOPOM BpeMEHU OH NONYYMT OTBET O TOM, UTO A0-
MallHWe 3afjaHus BbINOMHATL HEeOOXOAWMO B /MOOBIX YCNOBMUSX. XOPOLWO, ecnu Ta-
KOE WCCNELOBAaHWE HE NPMBELET K MNONYUEHUHO HU3KOM OUEHKM, a YUEHUK YUTET
CBOM 3HaHUS W yCneeT M3bexartb ONNOWHOCTH.

OnbIT MOXET HOCHTb CAyyalHblM MK NpeaHaMmepeHHblt xapakrtep. Ecau onbir
NPOBOAUTCA NPeAHAMEPEHHO, TO €ro Ha3sblBaxT IKCNEPUMEHTOM.

Cnoso «3KCNeprMeHT» NPOU3OLWNO OT NATUHCKOrO CN0Ba experimentum, nepe-
BOAALLErocs Kak «Npoba». IKCMEPUMEHTOM Ha3blBaKT ONbIT W CEA3AHHOE C HUM
HabnogeHre uccnegyemoro obveKTa mnu ABNeHus.

K nposegeHuio 3kcnepuMeHTa HeobBXOAMMO rOTOBWTLCA: 3apaHee MaHWpoBaTh
ero uens; sbibupars Heobxoaumoe 0BOPYLOBaHME; COCTaBNATL nNnaH paborbl.

DKCNEPUMEHT SABNAETCA BMAOM NO3HABATE/IbHOM LEATE/IbHOCTH, OCYLeCcTBAse-
MOM O/151 NONYYEHWS] HOBOMO 3HAHWA MNKM NPOBEPKM AeMCTBeHHOCTH craporo. Mpu
HEODXOAMMOCTH 3an/laHUPOBaHHbIE AEMCTBMA MOMYT NPOBOAMTLES HEOLHOKPATHO.

Bo epems nposepeHus onbita vcCNefoBareNb He U3MeHsieT U3ydaemble obvex-
Tbl U HMKAK He B/IMAET Ha Mccnegyemble siBfleHus. A B XOL4e 3KCNepuMeHTa npo-
UcxoasaT npeobpasosanna obbekTa unv senenus. Nopor 0OBEKTb noMewarTes
B WCKYCCTBEHHbIE YCNIOBMSA, KOTOPbIE HE CYLECTBYIOT B NPUPOLE MW PeaNbHOM
NPaKkTUKe.

IKCNEPUMEHTUPYS, YUEHbIE MOTYT CO3AaTh HOBblE NpUcnocobneHus ans padorsl,
OTKPbITL HOBbIE CBOMCTBA MATEPHUANIOB U XaPAKTEPUCTUKK ABNEHUH.

Lna adheKTHBHOrO NPOBELEHUA IKCNEpUMeEHTa Heobxoanumo paspaboTars cooT-
BETCTBYIOLLYHO METOAMKY WMCC/IELOBAHMS, BKIIOHAKOLLYHO B ceDsi HECKONbKO 3Tanos:

« CO34aHMEe NPOrpaMMbl IKCMNEPUMEHTA MO NyHKTaM;

* nopbop cnocobos U3MepeHuH;

» BbIBOp CPencTs NPOBeAeHUs 3KCNEPUMEHTa;

° HENOCPELCTBEHHOE MNPOBEAEHHE 3KCNEPUMEHTE;

« 00paboTKy M aHanMa NONYYeHHbIX 3KCNEePUMEHTA/bHBIX LaHHbIX.

B ornnune o1 onbita, Hayusbii 3KCNEPUMEHT NPEANONaraeT MCnob3osaHue Tex-
HUUECKUX CcpeacTe — npubopoe.

Bce npubopbl 4ns 3KCNEPUMEHTOB MOXKHO Pasfe/MTb Ha CAeayrolme OCHOBHbIE
rpynnbt:
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* NpUBOPbI, YBENWUUMBAKOWME CHAY MW AWANA30H YYBCTBEHHOIO BOCNPUATHA
(MHKpOCKONbI, NPUBOPLI HOYHOTO BHAEHWSA, TENECKONbI, PEHTTEHOBCKUE YCTAHOBKM,
YCHUAWUTENM 3BYKA W T. N.);

* U3MepuTeNbHble NPUOOPLI (Yackl, NMHEHKK, GapOMETPLbl, TEPMOMETPDI, BEChl,
3NEKTPOU3MEPHTENbHBIE NPUBOPBI ¥ T. N.);

* YCTPOWCTBA, NO3BONSAIOLME NPOHUKHYTL BO BHYTDEHHIOW CTPYKTYPY (ycKopu-
TEeNH, UEHTPUYrY, UNLTPLI, NPU3Mbl M ApyrHe NofobHbie NO NpegHasHaueHu:o
npubops!);

* TeXHUYECKHe cucTembl, obecneunsaowme Heobxoaumsle ycnosus (bapokame-
pbl, aspoguHamuueckue Tpydbi);

» ukeupyrowpe npubopbl (kuHo-, hoToannaparypa, OCUMANOrpadbl, pasnuy-
Hble MHOMKATOPbI).

JKCnepUMeHTbl MOryT ObiTb €CTECTBEHHBIMH W HCKYCCTBEHHbIMH (nabopa-
TOpHbIMK). ECTecTBeHHble 3KCNEPUMEHTbI NPOBOAATCA NPY U3YUEHWU COUMaNbHbIX
ABNEHWUH, HaNPUMED NPU UCCNEoBaHUAX IMMEKTUBHOCTH METOLOB 0OyueHus. AHa-
SIOTUYHBIE 3KCNEPUMEHTLI NPOBOAATCSA NPU U3YYEHMU DA3BUTUA JKMBOTHBIX M pacre-
HUW B onpefenéqHbix ycnoeusx. Mckyccreertbie (naboparopHbie) 3KCNEPUMEHTbI
LUMPOKO MNPUMEHSHOTCA B NCUXONOMMU, ECTECTBEHHDLIX M TEXHUYECKUX HayKax.

BapuaHtoM ucKyccTeeHHOro (nabopaTtopHoro) 3xkcnepuMmeHTa Aensercs BHUPTY-
anbHbIH 3KCMEPUMEHT, T. €. IKCNEPUMEHT Hepea/ibHbli, CO3AaHHbIK C NOMOLbIO
KOMNBIOTEPHBIX NporpaMm. BUpTyanbHbid 3KCNEPUMEHT MOXKET NPOBOAUTLCA B Tex
CNy4yasx, KOrfa ecTeCTBEHHbIN IKCNEPUMEHT HEBO3MOXEH W/IM OUEHb ONAceH.

B 3aBMCMMOCTM OT xapakrepa OObeKTa, YC/NIOBMW MOCTAHOBKM M NPOBEAEHMA
3KCNEPUMEHTDI NOAPA3AeNsioTCa Ha NaboparopHbie U NPOU3BOACTEEHHDBIE WAM NO-
nesble.

JlabopartopHble 3KCNEPUMEHTbI NPOBOAATCS Ha MOAENAX ODLEKTOB MW ABNEHMM
C NPUMEHEHMEM BO3MOXKHBIX NPUbopos. MNPoU3BOLCTBEHHDIE IKCNEPUMEHTBI NPOBO-
OATCA C peabHbIMU ODBLEKTAMU MNK SBNEHMAMMU C YUETOM BO3LEMCTBMA (DaKTOPOB
OKpyXawLen cpeabl. Hanpumep, HOBble MOAenn asTOMOOWNEH MCMBITLIBAKOT Ha
cneuransHbix asTofpoMax, asTonpoberu NPoBOAAT NO MEPEeCeYEHHON MECTHOCTH
ON5 HOBbIX MOLENIEH MaLLMH.

C/NNOBAPD: onuiT: 3KCnepuMeHT: WCKYCCTSEeHHBIA (nabopaTopHbIi),
€CTECTBEHHbIA U BUPTYaNbHLIA 3KCNEPUMEHT.

MPOBEPDBTE CEBA: 1. Yro raxkoe onuir kax copma nposegexus uccnegosanus? 2. Yem
3KCnepumenT othusaercs or onwmta? 3. Ans vero s akcnepumente HeoDXOAUMBI TeXHUYECKHE Cpeg-
crea?

HOAYMA“TE, 8 Hem MOTYT 3aKNI04aThCA HEQOCTATKM BUMPTYaNbHOrO 3KCnepyMmedTa no cpas-
HEHHIO C NPpOU3BOACTBEHHMIM.
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° KABUHET U MACTEPCKAHA °

MpakTHueckue 3apaHus

1. Cocrasbre GnaHk npotokona Ans nposefeHus HabNgeHUs 3a pocTom,
pa3BUTHEM WK NOBEAEHMEM NOMALLHErO >XYBOTHOTO (pacreHus).

2. MNMpoeegure HabMOAEHUA NO COCTABNEHHOMY NPOTOKONY.

3. MpoeeguTe XPOHOMETPAXK BbLINONHEHMUS LOMALLHWMX 3afaHWi B BbiDpaHHbIM
[leHb Henenu.

MCTOUHUKM, M3 KOTOPbLIX Yenosexk nonyyaer WMHGoOpMauMio, nogpasgens-
HOTCA Ha NPUPOLSHbIE U MCKYCCTBEHHbIE. BCE, 4TO co34aH0 NprpOLOH, MOXeT
ObITb €CTECTBEHHBIM UCTOUHWUKOM WHOPMAaUMK ONS NO3HAHWA WM MHbOP-
MaUMOHHOM NOAAEPXKM Kakou-ubo geatenvHocTv. Beg, uro cospaHo wnum
NpeobpasoBaHo NHOAbMH, OTHOCMTCA K TexHocdepe, MOXeT ObiTb UCTOUHU-
KOM MHHOPMaUWH. ITH UCTOUHUKK MHOPMALMM HA3bIBAKOTCSA TEXHOMEHHbBIMM,

JlONONHUTENBHBIMU KOHUEHTPHPOBAHHBIMU MCTOUHUKAMM NOJYYEHUs KeNa-
EMbIX CBEAEHUN SBNSIOTCSH WCKYCCTEEHHDBIE MCTOUHMKK MHbOPMaUMK, 310 yCT-
Hble COODLUEHMA, TEKCTOBAA MHIOPMAaUMSA Ha BYMaXKHbIX HOCHUTENAX, 3HAKOBas,
38yKOBaA v 0OpazHas MHMOPMALMA HA PA3/IMUHLIX TEXHUUECKUX HOCHUTENSX.
Bce MCKYCCTBEHHDIE MCTOUHMKM MHDOPMaLMK pacnpedenstores no xasanam
CBA3W, KOTOPbIE CBA3LIBAIOT COBPEMEHHOIO YE/IOBEKA C OKDYXAKLUMM MUDOM.

OaHUM 13 BeAYWMX METOA0B NONYYeHUs MHpOPMaUMK 0B OKpyxaowem
MUpe cunTaerca Habnogexve. B ocHose HabnoAeHUs NexuT mertog nac-
cueHOM (Ge3 sMmewarenbcTea) (HMKCaUMM U PervcTpauqu uHbopMauuu ob
nayuaemom obvekte UM seneHun. Bapuantamu meropa Habniopedus sie-
NAOTCH oTOrpadun, XPoHOMETpax, (HOTOXPOHOMETPaXK. IMDEEKTUBHOCTDL
HabMOLEHUSA 3HAUMTENDLHO NOBLILAETCA NPU UCNONB30BAHWM COOTEETCTBYIO-
WHX OOBEKTY U UeNU HabMoAeHUA TEXHUYECKMX CPeACTS.

Bonee dyHaaMeHTaNnbHYKO MHOOPMaUKKD 0D 0DbEKTaX U ABNEHUAX OKpPY-
JKAIOWETO MMPa MOXHO MOAYYMTL C MNOMOLBKD ONLITOB M 3KCMNEPUMEHTOS.
B onbitax M 3KCNEpUMEHTax YETKO 3afaiTcsl YC/OBMUS CYLLECTBOBAHMA
M3YUAEMOro ODBEKTa MM YCNOBUA NPOTEKAHUS MCCNELYEMOrO SIB/IEHHUA.
C passuTMeM KOMNLbIOTEPHBIX TEXHONOMMH ANA NONYYEHUS HOBOW MHMOP-
MauMu BCE LUMPE NPUMEHSETCS BMPTYA/IbHDLIM 3KCNEPUMEHT.

MNOJABEAEM UTOIM: 1. Yo moxer BbiTo HCTONHUKOM MH(OPMALMK ANs Yeno-

seka? 2* &), Yem peub 4yenoBeka OTAMHAETCR OT 3BYKOBOrO ODLLEHWS KMBOTHBbIX?
3. Kakue KaHanb! nogu Mcnonb3yoT ansa nepeaadn uracgopmaumn? 4. Kakumu metoga-

MM ocywiectenneTcs Habnwogenue? 5. B uém coctout oTamume onbiTa ot Habnwoaerun?
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TEXHONOIN'MHN PACTEHUEBOACTBA

OpfHMM M3 OUYEHb BaXKHBIX OOBLEKTOB CE/IbCKOXO3ANCTBEHHOrO NPOM3BOACTSA,
BUONOTHM, MEAULMHDI, NULLEBOW NPOMBILIEHHOCTH ABNAIOTCA rpubbl. Mpubsr —
3TO UAPCTBO B KNACCUMMKALMM >KMBbIX opraHnuamos 3emnu. Onu couerawor 8 cebe
NPU3HAKK, CXOXUE C NPU3HaKaMKM PACTeHUH M XKMBOTHbIX. [pubbl M3yyaer Hay-
Ka MUKONOMS.

MHorve eugpl rpubOB MCNONBL3YIOT B Pa3NMUHBLIX TEXHONOMMYECKUX Npoueccax
u TexHonorusx. Cyuwecrsy:or suabl rpuboe, KyNbTUBMPYEMbIE UE/OBEKOM, T. €. Bbi-
palMBaemMble B UCKYCCTBEHHO CO30aHHBLIX YCNOBMAX: ChbeflobHbIe rpubbl, LPOMOKM,
OLHOKNETOUHbIE FPHMOKK NeHuuMnna u ap.

Bbl y3Haere:

® O 3HaYeHUU OLHO- M MHOTOKNETOUHbIX FPUOOE B NPUPOLE U B XWU3HW Yeno-
BeKa;

e 00 WCNONb30BAHWK OAHO- M MHOFOKNETOUHbLIX rPUOOE B TEXHONOrMUECKMX
NpoUeccax U TEXHONOMMAX;

® 00 YCNOBMAX BbLIPALUMBAHUS KYNbTUBMPYEMDBIX rPUOOE;

® O TEXHONIOTMAX MCKYCCTBEHHOTO SblpalumsaHms rpubos;

® 00 OCHOBHBIX Pa3NUuUMAX CHLEAODHLIX U ALOBUTLIX rPUbOos;

e 0 BesonacHbix TexHonorusx cbopa U 3aroToeku rpudos.

Bbl HayuuTecs:

® OonpegenaTs KynbTUeMpyeMbie rpubbl NO BHELUHEMY BMAY;

® co3jagarb YC/IOBMA ANA UCKYCCTBEHHOMO BbIDALWMBAHUS KYNbTUBMUDYEMDBIX PU-
608;

e snagers GeszonacHbiMu cnocobamu cbopa u 3arotosku rpubos.
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“' I lpubbi, UX 3HaYeHHEe B NMPHUPOAE M XKU3HU
i 3 ' 4YeNnoBekKa

Kakue Buapbl rpuboe sul 3Haete? [pu NnpuroToBNEHUM KakKWMX NPOAYK-
TOB MCNONL3YIOT rprbbl?

Bee cywecteyoume Ha 3emne rpubsl MOXHO pasfendtb Ha Ase Gonblume rpyn-
Nbl — OAHOKNETOUHbIE (MYKOD, APOMOKM, MEHULUMAN M ApP.) U MHOTOKNETOYHbIEe
rpubbl (wnsnouHbie rpubb).

OcHoea cTpoeHna noboro rpuba — 3to rpubHuua, Mar muuenuin. Y ogHokne-
TOYHbIX rPUOOE MULENHIH NpeacTasnisfier cODOM OAHY TUIraHTCKYR KNETKY € MHO-
wecrtsom sagep (puc. 10.1). Hanpumep, ogHoknetoussin rpud mykop (puc. 10.2)
pa3suBaeTcs Ha NNoJax M OBowax 8 sufe Genoro nywka, a rpwd dmrodropa
BbI3bIBAET rHUNL KNyDHen kaprtodens (puc.10.3) u tomartos (puc.10.4).

o_/Pnc. 10.1. Crpoenue nnecxesoro rpuda o—/Puc. 10.2. Mykop Ha nnogax xknybHuku

mykopa: | — rucde;; 2 — ronosxa co
cnopamu; 3 — rpubuunya

Puc. 10.3. lNpud durohropa Ha o_/Pnc. 10.4. lpub dutodropa Ha

kaprodene ToMarax




MHoroknerouHble rpubbl. Teslo MHOIOKNETOUHBIX TPUDOB COCTOMT M3 TOHKMX
HUTEH — rU(OB, KOTOPbIE YACTO BETBATCA U ODPAa3yoT MULENMH, UK FPUOHMLY.
MoubHMUa 0BnagaeT OrpoMHOM NNOLLAALIO NOBEPXHOCTH, YEPE3 KOTOPYHO NOraoLwa-
€T nuTareNbHble sewecTea. HacTo rpubHULbI, PACNONOXKEHHON B NOYBE, Ha3bIBAETCA
NOYBEHHON rPUOHMUEN, HapyXKHasa yacTb — 370 niogoeoe Teno rpuda (puc. 10.5).

Bce MHOroknetouHble rpubsl pasgensor Ha TpY rpynnbi: Tpybuarsie, nAacTuH-
yaTbie ¥ cymuyarbie. TpybuarbiMu (Mnu rybuatbimy) rpubbl Has3bIBAKOT NOTOMY, YTO
HUXHAR YACTb MX LWASANKK HANOMUHAET yOKY, COCTOALLYIO U3 TOHEHbKUX TPYDOuUekK,
8 KoTopbix obpasytorcs cnopbl (puc. 10.6). U3 1tpybuartsix rpubos Haubonee us-
BECTHbI Benble, NOJOCHHOBUKH, NOAOEPE30BUKH, MACNATE, MOXOBUKM.

Y nnacrtuHuUaTthiX rpubOB Ha HWXKHEN CTOPOHE WANKK HAXOLATCA TOHKME Nna-
CTMHOUKM, PACXOAALUMECA OT cepefuHbl K KpasM, Kak nyun. K aton rpynne rpubos
ortHocaTeA pbikukK (puc. 10.7), rpy3ad, BONHYLIKHM, NIMCHUYKM, ONATA, CbIPOEXKKH,
LWAMMNUHBOHLI U Ap.

Y cymuarbix rpubos cnopni obpasylorca BHYTpr ocobbix Mewwoukos. K atom
rpynne rpubos OTHOCATCA CMOPUKHM, CTPOUKM W Tpiodenu (puc. 10.8).

O—/Pnc. 10.5. Crpoenne wnsnousoro 0—/Pnc. 10.6. Tpybuarvin rpub — Genvint

rpuba nnu BGoposuk

e NEOROBON T8MNG

tlinnnca

o—/Puc. 10.7. MNnacrunyatoin rpud ponkux o_/Pnc. 10.8. Cymuarnie rpubm Tprochenn




o_/Pnc. 10.9. lNpubm & TexHONOrMAX nUWEsHX NPOMIBORCTS: @ — g[poxikessie rpubku; 6 —
passosuaHocTH xnebonekapHbix gpoxoken; 8 — cuip pokdop ¢ GnaropogHon naeceHso

a)

[p1ObI MOXXHO HaWMTH B CaMbiX PasHbiX MecTax — B BOAE, B MOYBE W B BO3AYXE.
Jlyywe Bcero rpubnl pacTyT B TEMHBIX CbIPbIX MECTax.

LLnsnouHble cbenobHbie rpubbl YUENOBEK WCNOMb3YET 8 MWLy B CYLUIEHOM, CO-
JIEHOM W MapUHOBAHHOM BMAE, a TakxKe Al NPUrOTOBMIEHUS PA3/IMUHbIX NPUNpas.

ombHMUa MHOrMX WNANOYHDLIX rpubos obnanaer cNOCOBHOCTLIO ONNETaTb KOPHH
LEPEBbEs WK KYCTAPHMKOB NJIOTHOM CETbIO, 00pasys MUKOPU3Y, KOTOpas cHabxa-
€T PaCTEeHUA NUTATENIbHbIMK BellecTBamu M snaron. Muuenun rpuboe paspacraercs
Ha MHOMME AECATKM WM [aKe COTHM METPOS M 3HAUMTENbHO YBENMuMBaeT cnocob-
HOCTb Aepeebes scacbisars Body. Hanpumep, enb, cocHa, Ay0 He MOryT NpasuibHO
pa3sueaTbcs 6e3 cumbuosa (coapyxectsa) ¢ rpubamu. lMoatomy Takue fepesbs
OYeHb MNIOXO PacTyT B YCNOBUAX rOpOAa.

HasHaueHne ofHOKnNeTouHbIX rpubos. OgHoxnerouxbie rpubnl, oburarowme
B MOYBE, YUACTBYIOT B MUHEDA/IM3aUNM OPraHUUECKMX BELLECTE W 0DpasoeaHWu ry-
myca (neperHos). Pasnaras pacrurenbHble OCTATKM, OHM NepennertawT rpubHuuen
KOMOUKK ryMyca W TeM CambiM NPUAAKOT NOUYBE KOMKOBATYHO CTPYKTYPY.

OpHoKNeTOUHbIE PUbbI UCNONB3YIOTCA B PAa3/IMUHLIX TEXHO/IOMMUECKMX NPOLECc-
cax, B8 TEXHONOMMAX NULLEBOHM NPOMbIWNEHHOCTH, MEQUUMHE M CENbCKOM XO3AMCT-
ge. Hanpumep, 8 TEXHONOIMAX XNeOONEYEHUA ¥ BUHOLENMUS UCNONLIYIOTCA ADOMNOKH
(pnc. 10.9, g, 6). B 1eXHONOIrMM M3rOTOBNEHUA CneuMasbHbIX COPTOB Cbipa (pok-
op, kamambep u ap.) McnonsayoT BnaropogHble naecenn (puc. 10.9, 8).

o—/Pnc. 10.10. Mpub noxwon Puc. 10.11. Mpub pxkasunsbl Puc. 10.12. Mpub nnogosoin

M)’HHMCTOB‘ POCHI Ha NUCTLAX Ha JIMCTLAX rpyw FHUAKW Ha naogax sbnonum

orypua




0—/Pnc. 10.13. Tpytosnie rpubm: g — TPYTOBMK uHewynuartbiv; & — TPYTOBMK DPa3HOUBETHLIN

B meguumHe Ana nedeHus DaxTepUasibHbIX MHEKUMH NPUMEHSIOT NEHUUMINH,
TEXHONIOMMSA NONYUYEHUA KOTOPOrO OCHOBAHA Ha MCNOMb30BAHMM OLHOKNETOUHbIX
rpnbos nesmuMnna.

B cenbckoM XO3AMCTBE MCNONL3YIOT Npenaparbl AN YHUUTOXEHUA HACEKOMbIX-
BpEAUTENEH, CO3MaHHble Ha OCHOBE rpubOB, KOTOPbIE NapasUTMPYIOT Ha HaCeKo-
MbIX.

Hekotopbie rpubbl npuHOCAT Bpea Yenoseky. MHOMME OAHOK/IETOUHbIE IDPU-
Obl A8NA0TCA BONEZHETBOPHBIMK, UMK NATOreHHbIMK (NPUHOCALLMMY BONE3HD), Bbi-
3bIBAKOT CepbesHble 3ab0NeBaHus Y UENOBEKa, JOMALIHUX XHUBOTHBLIX WU KY/bTYDHbIX
pacreHmu.

Hanpumep, pasnuuHble BUAbI OLHOKNETOUHbIX MPUBOBE AepMAaTO(UTOR Bbi3bIBAKOT
LepMaTOMUKO3bl, BONe3HM BONOC, HOMTEH, OblXaTeNbHbIX NYTEeH, POTOBOW NONOCTH
Y KMBOTHbIX M yenosexa. OnacHble 3a00NeBaHUs Y TaKMX KYNbTYPHLIX PACcTEHWH,
KaKk orypubl, KyKypy3a, Kanycra, nweHuua, s0NoHs, rpywa v 4p., sbi3bleakoT rpubsi
NOXKHOM MYYHWUCTOW POCHI, FONOBHU, rPUD CNOpbIHbS, FPUOLI PXKABUMHLI M NNOJO-
gor rHmnm (puc. 10.10—10.12).

Tpyrtosbie rpubbl HaHocaT Bonblwon spen necHomy xosaucrsy (puc. 10.13).
Cnopbl TPYTOBMKOB MNONafaroT Ha paHbl B KOPE AEpeBbes, ae NpopacrakTt, npo-
HUKasi B LDEBECUHY, NUTAsACh OPraHWYECKMMM BELLECTBAMU €€ KIIETOK.

MnecHesble rpudbl, pacryume Ha NUWLEBbIX NPOAYKTAX, NPOMbBIWAEHHDIX MaTepu-
anax W U3LeNUax U3 KOXM, aepesa, DyMaru, NDOM3BEAEHUAX MCKYCCTBA, BbI3bIBAKOT
MX MOPUY ¥ HaHOCAT BoNbloH yuwepb OKpyxawluen cpege.

CNOBAPD: og+HoknerouHsie rpubsl; MHOrOKNETO4HbIE rPUbsl: TPyGUa-
Tele, NnacruHYyarTble, cym4yarble.

MPOBEPDBTE CEBA: 1. B uém CXOR/CTBO ¥ PAa3NMuUA B CTPOSHUM OAHOKIETOUHBIX M LUNSA-
nouxnix rpubos? 2. Ha kakue rpynnbl no CTPOeHMIO NNOZOBOrO Tena PasgensioT BCe WARNOuHbIe
rpubni? 3. B uém nonv3a u 8 uém speg or ogHoknetouHbix rpubos? 4. Cobepure undopmayuio
o rpubxosbix 3a60neBaHNUAX KYNALTYPHDIX PACTEHHH, NPOM3PACTAXOWMX B BaLLEM DervoHe.

o l-L) OBbﬂCHMTE, noyemy HexKoTOopble OAHOKNEeTOMHDbIe I'pM6bl Ha3biBAIOT NATOrEHHLIMHA.
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"l 2 XapaKTrepucTMKa MCKYCCTBEHHO BbipalljuBaeMbix

cbef0bHbIX rpubos

BCI'IOMHH'I’G, Kaxkue rpM6bl MOXHO BblpauMsaTtb B MCKYCCTBEHHDbIX
YCNOBUAX, UK KYNbTUBUPOBATD.

Cyuiecrsyer OKONO LECATH BMAOS NOJNE3HbIX CbefobHbIX rprbos, KOTopble MOX-
HO MCKYCCTBEHHO BbIPALUMBATD, MK KYNbTHBMPOBATL. K HUM OTHOCATCA: LWAMNUHLOH,
BELUEHKA, ONEHOK JIETHUM M 3UMHMM, KONbUEBMK, CMOPUOK, WWMUTake, Tpodens
M Aap.

[pubbl, BbipalleHHbIE 8 WCKYCCTBEHHDIX YC/NIOBUSIX, ABNSHOTCA 3KOMIOMMUECKM YM-
CTbiM NPOLYKTOM, NOCKO/LKY HE COAEKAT BPEAHbIX ANS OpraHu3Ma 4Yenosexa
BELLECTE, B OT/IMUME OT rpubOB, BLIPDOCLUMX B ECTECTBEHHBIX YCAOBMSAX.

B cocras wnanouHbix rprubos exoast 6enku, BUONOrMUecKH akTUBHbIEe BeulecTsa
M BUTAMMHDI.

LLIaMnuHBOH OTHOCWUTCA K CEMEMCTBY arapMkoBblX, WM LUAMNWHLOHOBbIX.
B npypogHbIX YCNOBUAX LWAMNUHLOHBI PACTYT Ha MNOMSAHax, Nyrax, BbIfOHaX, B
cafjax v oropogax, no obourHam gopor, Ha Gorartbix rymycoMm nougax, /ECHOM
M NYrOBOM NEpErHoe, Jalle BCEro B OTKPLITbIX MECTax, HO BCTPEYATCA M B 3a-
TeHEHHbIX. LLJaMNUHbOHLI NPpKU POCTE NUTAKOTCSH OCTATKaAMKU PACTEHMM M YKUBOTHDIX,
NPeepaLlas Mx 8 OPraHWUYecKUe W HeopraHMYecKue BellecTea.

MCKYCCTBEHHO BbIPALLMBAIOTCS [ABa BMAA — WAMNMHBLOH ABYCNOPOBLIM M LUaM-
NUHLOH ABYKONbUEsOK. LLIaMNMHBLOH ABYKONLUEBOW OTNMUEETCS HA/IMYMEM HA HOXK-
Ke [ABOMHOrO KONbUa U CNOCODHOCTLIO PACTH NPU CPABHWTENBHO BLICOKMX TeMne-
parypax Bo3gyxa.

BEéweHKa OTHOCUTCS K CEMEMCTBY BELLEHKOBbIX, POAY BELUEHOK.

Mo xapakrepy nNuTaHus BEWEHKA OTHOCHTCA K [epesopaspyllaiolwiuMm Buaam
rprbos, NUTAIOWMMCA OPraHUUECKUMHU BELLECTBAMU U3 PaspYLIAWENCa ApeBecH-
Hbl. [lo3TOoMy OHa CenuTCa Ha CTapbixX NHAX, BANEXHUKE, MEPTBLIX LepeBbsiX.

Onéxok netHun (puc. 10.14) pactér obbHO BONLWKMMK rpynnaMu, Ha MEpT-
BOW ApesecvHe Depésbl, 0/IbXM, OCHHbI U APYIUX NIMCTBEHHBbIX nopod. [Nossnsercs
B MIOHE M He ucuesaeT [0 CeHTAdps.

Mpu cbope 3tux rpubos 0cobOe BHUMaHWE HYXHO ODpawars Ha NNACTUHKM.
Y NeTHero onéHka OHM CHauana KpPemoBble, a 3aTeM, NpPU CO3PEBaHWM, KOPUUHE-
gble. Y NOXOXMX Ha CbefOoOHbIX AQ0BUTLIX NIOXKHLIX ONEHKOSB NNACTUHKM CHavana
CEPO-XXENTbIE, @ NOTOM TEMHbIE, 3E€/1EHOBATO- MM ONMBKOBO-Dypbie.

Onéxok 3umHuK (puc. 10.15) pacnpocTpaHéH NoBceMecTHo, PacTer BoNbLMMK
rPYNNamm NPerMyLLIeCcTBEeHHO Ha NHAX M BANIEXHbLIX CTBOMAX /IMCTBEHHLIX NOPOA,
a TaKxKe Ha 0CNabNeHHbIX XKMBbIX AepeBbax, OCODEHHO YacTo Ha OCHHax, TONOJsX,
uBax.

Konsueeuku (puc. 10.16) pactyr Ha nnofopoaHOM Nouse, PacTUTENbHbIX OCTaT-
Kax, 0DbIUHO BHE /leca, HO M3PelKa M B JIMCTBEHHbIX Necax. Berpevaorea Ha Jans-
Hem Bocroke. Mo ekycy u apomary 310T rpub HanoMMHAET NOJOCHMHOBMK.
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O—/Puc. 10.14. Onexoxk neruui

o_/Pnc. 10.15. Oneénox 3umHmun 0—/Pnc. 10.16. Buewrnuit sng konvuesuxos




o_/Pnc. 10.18. Cmopuox KoHuueckui o_/Puc. 10.19. Wuuraxe

MepeoHayanbHo KONbUEBUK KynbTueMposaH 8 [epmanuu. B Hacroswee spems
ero maccosoro soipawmeaor 8 [onvwe, Benrpuu, Yexuu, menbwe & Poccun w
ADYrMX CTpaHax.

CMOpUOK OTHOCHTCA K cemencTey cmopukosbix. Cyuiectsyer gsa euga cMop-
UKOB: CMOPUYOK ODbIKHOBEHHbIM M CMOPYOK KoHuueckun (puc. 10.17, 10.18).

CMOpPUOK ODbIKHOBEHHBIM PACTET B JIMCTBEHHBIX JIeCaX M NapKax Ha XOopoLwo
ocBelEHHbIX MecTax. CMOPYOK KOHMYECKMH B NPYPOLE BCTPEYAETCA B XBOMHbLIX
MM CMELLaHHbIX Necax, Ha OnylKax ¥ NofsiHax, B cafax M napkax.

LWuurake — 310 sinoHckun rpud (puc. 10.19). Hassanue rpuba npoucxogur or
Ha3eaHus gepeea wua. OHo no npupoaHomy euay 61M3Ko K Aydy, Ha ero MEPTEOM
OpesecuHe WwuuTake U pacter. Luurake MCKYCCTBEHHO BbIPALUMBAIOT BO MHOMMX
CTpaHax, 8 TOM uucne u & Poccuu.

o_/Puc. 10.20. Tpioodenn




B ecrecrsenHbix ycnoeusx wuutaka pacrer 8 Anonuu, Kopee, Kurae u Hekoro-
pbix crpaHax HOro-BoctouHon Asuu. Tam OH UCNONb3YETCs He TONbKO Kak NPOAYyKT
MUTaHUsA, HO ¥ M3[asHa NPUMEHSETCS B HAPOAHOW MeAWUMHE,

Tpiopens (puc. 10.20) ssnsierca cambiM TPyAHOKYNbTUBMDYeMbiM rpubom. Ero
UCKYCCTBEHHOE BblpalMBaHWe — 3TO ANIMTENbHDBIK, X/IONOTHLIK M 3arparHblki Npo-
uecc.

Mouck 1 cbop Tprothenen — HacTosWee UCKYCCTBO. ITH rpubbl pacTyT NoAHo-
cTbio nog 3emnen Ha rnybuHe or 10 go 30 cm. Bes Takux BepHbIX NOMOLLHWKOS,
KaK CBWMHbM MM cobaku, He 0BOMTHUCH. TONBKO OHM CNOCOBHLI YNOBUTL apomar
CNPATaHHbIX NOA 3eMNIEN Tprodenen.

UckyccteenHo Tprodhenn sbipawmeanucs o @padumn ewe ¢ XIX eeka B cne-
UMaNbHO NocaxeHHbix Aybosbix polwax. B Hactosulee speMs € Takux NNaHTaumu
cobupator oxono 50 ToHH rpuboe s rog.

NMPO®ECCHUU U NMPOU3BOLCTBO. UsyueHnem obbektos npupogs! 3a-
HUMaKoTCA Buonorv. buonor — B nepeyo ouepefb BoONbWONH NBUTENDL NPHPOABI
U BCErO >XMBOTO.

3ra npodeccusn TpebyeT YCMAUMBOCTH, AKKYPATHOCTU W BHUMATENLHOCTH. Ta-
Kue Kayecrea HeoDXOAMMbI B NPOBEAEHWM MCCNenosaHui u Habniogerun. Bronor
HomxeH obnagatb XOpPOLEH NaMATLIO U HE MMETb a//IePrUuecKuX peakuui Ha pa-
CTEHMA Y XKUBOTHBIX.

Mpodeccna Gronora mHororpanHa. E€ knaceudmumpyrot no otpacnsm Guono-
rMYecKon Hayku: Buonor-6oTaHuk (3aHUMaeTcsi pacteHusMu), Buonor-zoonor (Ms-
YUAET XKMBOTHbBIX), MUKPOBHONOr (Cneuranuct no MUKpoopraHusmam). Yuéxble —
CNeUHanucTsl No rpubam CneuranmanpyroTcs 8 0DNacTH MUKONOMMM.

B kaxxgom pervoHansHoM ueHtpe Poccuitckon Defepaumnn CywecTsyer sbicliee
yuebHOe 3asefieHue, B KOTOPOM MOXET NoNyunuTs obpasosaHue Byaywun Guonor.

CNNOBAPD: wamnuHson; séwenka: cmopuok: Tpodens.

MPOBEPDBTE CEBSA: 1. Onuwwre swewnnin sug u cTpoexue Kynbtusupyemsix rpubos.
2 0D, Onuwure sHewHun Bug W CTpoeHMe rpubOB, MCKYCCTBEHHO BHPALLMBAEMDIX 8 BaweMm perd-

one. 3% &), Cobepure unchopmauuio o kynbTuspyeMsix supax rpubos, ebipaliMBaeMsix 8 salwem
per1oHe.

od QOBBRCHMTE, NOYeMYy LWAaMNUHLOH ¥ BEleHKa NPOW3pacTalnT 8 NPMPOKE B Pa3HbiX
YCNOBHAX.
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TpeboBaHusa K cpefie H YCNOBUAM

BbIPALMBAHUA KYNbTUBHpPYEeMbIX rpubos

. Kakue ycnoBusi eHelwHel cpefbl HeOOXo4uMbl ANsl BbIPALLMBAHMA
‘ paznuuHbIX supos rpubos?

KynbTvsupoeaHueM pasnmuHbix BMAOE CbefobHbIX rpuboe 3aHMMaeTcs oTpacib
CENbCKOro XO3SHCTBa, Ha3bisaemas «rpubosoacTeo». B Hawen crpane Haubonee
PacnNPOCTPaHEHHLIMKU KY/IbTUBUPYEMbIMK pUDaMK ABNAIOTCA LWAMNMHLOHLI W BE-

LUEHKM.
LamnuHboH ABycnoposbi. Bonee 75 % MUPOBOro NpoM3BOACTBA BCEX Ky/lb-
TMBUPYEMbIX rprBOB — NPOM3BOACTBO LWaMNUHbOHa Agycnoposoro. [na ebipa-

LUMBAHMA LUIAMNMHDOHA ABYCMNOPOBOIO B MCKYCCTBEHHLIX YCIOBMAX NPUIOAHbl Ca-
Mble pa3HooDpasHble NOMELLEHMs: Tennuubl, napHukK. LLlamnuubor mMoxer pacru
M B TemHoTe: B nogsanax, norpedax, capasx (puc. 10.21, 10.22).

Mpu GnaronpUATHBIX NOrOAHLIX YCNOBUAX MOXHO NOMyYaTb ABa YPOXKas Lam-
NUHBLOHOB 8 OA: BECEHHE-NIETHUM M /IETHE-OCEHHUN. JTOT rpub MoxeT ObiTh 0Ob-
EKTOM NpPeanpUHUMAaTENbCKON AEATENbHOCTH (DEPMEPCKOro XO3AHCTBA.

B xauecrse cybctpara (Toro, Ha YéM BbipalMBaOTCa rPUbbl) ANA WAaMNUHBOHOB
MCNONb3YETCS cneurantHbii KoMnocT. OH roTOBMTCA M3 CONOMBI OT O3UMOH PXKM
unu nwennubl (20—-25 %) u koHckoro unu koposbero Hasosa (75—80 %).

o_/PHC. 10.21. Buipawmsanve wamnuHboHos O_/Puc_ 10.22. Buipawusanue waMniuHboOHOB

B Tenauuax 8 MewkKax B NOABAJILHLIX NOMEWEeHHAX

Caxator muuenun (rpubruuy) Ha raybuny 4—5 cMm, N8 Yero KONbIWKOM Npu-
nogHumMarot cyberpar. Takve NyHkM pacnonarawr B wWaxmatHoM nopsigke. Paccro-
AHUE MEXAY NYHKaMW LO/MKHO Obith 2025 cm. Hepes 8—12 aHen, korga rpubHu-
Ua paspacréercs, nosepxHocTb cybcTpara cnegyer 3acbinaTb NOKPOBHLIM FPYHTOM
Ha 3—4 cm (puc. 10.23).
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O—/Pnc. 10.23. Paapocwuics muuenun

BéweHka yctpuuHan (puc. 10.24) ssnsercs BTOPLIM MO 3HAYMMOCTH TprBOM,
KOTOPbIM BbIPALMBAKOT B MCKYCCTBEHHDIX YC/IOBUSX. JTO TOXKE OUEeHb NepCrnexkTUe-
HbI OOBEKT NPeanPUHUMATENILCKON AEATE/IbHOCTH.

o—/ Puc. 10.24. Baweska

B npupogHbix ycnousax BéweHka pactér GONbMMKM rpynnamu 8 BUGE CPOCT-
KOB, AocTvraiowmx 2—3 Kr seca v Hacuutbisaowmx go 30 orgensHbix rpubos.

Mpubbl B8 CpoCTKe pacnonaraTcs yepenuueodpasHo Apyr Hag APYroM MW PSAOM.
Maccoeo rpub nosenserca OcCeHbioo, KOrha Temneparypa sO3fyxa OnycKaeTcs Ao
12—14 °C, npu 310M B HOUHOE BpeMms Temnepartypa Moxer nagars go 0 °C.

CNOBAPDB: rpu6oeoacteo; cyberpar.

MPOBEPBTE CEBS: 1. Yro uasmsaercs rpubosogcteom? 2. Yro takoe cyberpar?

3. B xakux ycnosuax MOXHO snipawusard rpubni?

== OUEHMTE eoamoxmoctu smipawmsanus rpubos & ycnosusx yuebHOro 3aseseHus, Ra4HOro
uwnu npuycagebHoro ywacrka.
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TexHonoruu yxopa 3a rpubHHLaMK
104.

M nonyyeHHe ypoXkaa LWaMNHHbLOHOB
M BELIEHOK

BcnoMHuTe, Kakve BaM M3BeCTHbl Cnocobbl yxoga 3a KybTUBMpPYe-
MbIMU rpubamu.

LamMnuHbOHDbI. [1POACIHKUTENBHOCTL BLIPALMBAHKUA LUAMNUHLOHOB COCTaB/IAET
3—4 Mecsiua, BKNKOUAA NPUIOTOBNEHME KOMMOCTA M 3aKaHuusas COOpPOM ypoxas.
Lna toro utobbl nnogoobpaszosanue ObINO APYKHLIM, HEOOXOAMMO C NEpPBbIM No-
ABNEHWEM OTAENIbHLIX 3a853eM NNOA0SLIX TeN NOCTENEHHO CHWXATL TEMNeparypy
gosgyxa 8 Teuenve 4—5 gHem no 14—16 “C. B 31071 nepuos obszarenvHo sex-
TANUPYIOT NOMELLEHHE U OOUNLHO NONMBAKOT TPYHT.

CobuparoT WaMNUHLOHDBI € HENPOPBABLUEHCS NIEHOUKOH, COBAWHAIOLLEN HOXKY
U kpasa wnsanku. Apabnbie u nepespeslume rpudbl € KOPUUHEBLIMU NNACTUHKAMU He
CTOMT ynoTpebnatb B NULLY, TaK KaK OHU MOryT Bbi3eaTb OTpassieHve. [pubol He
CPe3arT, a aKKyparTHO BbIKPYYMBAKOT, NOCNE YEro OCTaBLUMECS NYHKU NPUCHINAKT
NOKPOBHOM 3€MANEN M NOJNMUBAIOT, HO He OBUNbHO.

Bcero nnogoHowerue anurcs or 8 no 14 Hegenb. 3a 310 spems MOXeT ObiTb
80 7 BONH ypoxas.

Mocne cbopa ypoxas cybcTpar HeNb3s MCNoONb3oBaTh nosTopHo. Ero yaansior,
noMmeleHre yomparT, Ne3vHMUUMPYIOT W FOTOBAT K 3aKknagke Hoeoro obopora.
OtpaborarHbii CyBCTpaT UCNONLIYIOT Kak OpraHMueckoe ygobpeHue Ans sbipalim-
BaHUS CENIbCKOXO3ANCTBEHHBIX KYNbTYp.

BéweHKHU. Yxoq 3a nnaHTauMen BELWEHKU B OTKPLITOM IDYHTE COCTOMT B aKKy-
parHoM nonuee 8 cyxyko norogy. Mpubsi nosensoTca 0BbIUHO B asrycre—ceHTsbpe
M NNOJOHOCAT sBecb okTAbpL. MMpu cbope rpubdbl oCcTOpOXKHO cpesaiT. B cpenHem
C OQHOro OTpe3sKa ApeBecuHbl Npu nepsom cbope ypoxas nonyvawot donee 600 r
rpnbos, obpasyowmx GonbluMe cpocTKu. MnaHTaummn OCTaBNMIOT 3UMOBaTL Ha TOM
Xe mecre,

Moy EbIpaLLMBAHUM BELIEHKM B 3ALUMLLEHHOM IPYHTE B NONM3TUIIEHOBLIX MeLllKax
(onc. 10.25) nnogoHoweHue Hactynaer uepes 10—15 anen. [Mocne nosenexus
nepsbix rpubos BNAKHOCTL BO3AYXa HANO HEMHOrO CHU3WTb Ao 80—85 % (smecto
90—95 %). Cnepyer ysenuuntb OCBEWEHHOCTL B NoMelleHun. BaxxHbiM dhakTopom
HOPMA/IbHOIO PA3BUTUA BELIEHKW B NEPUOL NNOAOHOLWEHUA ABNACTCA BEHTUAAUMS,
obecneursaowas s034yxo000MeH.

Mpu cobnogeHnn Bcex TeXHONOrMYecKUX HopM uepes 18—22 aHa nocne co-
30aHMUSA YCNOBMM MUKDOK/IMMATa NS NNOAOHOWEHUA MOXHO cobupars nepsbiu
ypoxxan. CpOCTOK BELWEHKW CPE3ar0T Yy CaMOro OCHOBAHWMSA HOXKW. JTO Npegor-
BPATUT 3arHusaHue cybcrpara s Mewke. MOXHO TakxKe NPOCTO BLIKPYYMUBATL €ro
U3 cyberpara, He noepexgas 8 HéM rpubruuy. Yepes 10—15 gHen nocne cbopa
Nepsoro C/oA NOSBNSETCA BTOPOM CNOM, WNM BoNHa, rpubos. Takux BONH nnogo-
HOWeHKUA OblBaeT QO YeTbIpEXx.
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[prbbl GbicTpo nopratcs. MoatoMy npu Nokynke cregyer sbidUparb YKCTble He-
nospexaerHble rpubbl. Ecnm rpubsl pesko M HENpUATHO NaxHyT, TO OHU MCNop-
TUNKCL, eCTb WX Henb3s. Ceexun npofykT obnapaer ensa yNOBUMbIM [PUOHBLIM

apomarom.
[prbbl MOXHO XpaHWTL 8 XONOAW/BHUKE, MONOXME MX B EPMETUUHO 3aKpbl-
BAIOLUMECA NNACTUKOBbIE MM DyMarkHbie YNakosku (WaMnuHboHbl — 5—6 aHew,

BELUEHKM — B TEYEeHWe ABYX Hedenb).

Ins Gonee QNMTENBHOTO XpaHeHUA rpubbl 3aCyLUMBAKOT, NOPE3as MX Ha JIOMTH-
KM M Pas3fioXWE Ha uucTon Dymare. BoicylueHHble rpubbl HaHW3bLIBAKOT Ha BEPEBKY.

Ceexve rpubbl 3aMOpPaKMBAKOT B8 MOPO3W/IbHUKE, MNOMECTHE MX NOPUMAMM B
NNACTUKOBbIE NaKeTbl. 3aMOPaXKUBATL MOXHO TaKXKe BapeHble W XapeHble rpvbbl.

[prbbl 3acanmsaoT UK MapUHYIOT.

Kpome Toro, rpubbl MoxHO nepepabarbiarts 8 rpMOHOM NOPOLIOK B Kauyecrse
NpUNpPasbl K MHOrouMcneHHsiM 6nogam. [pubsl NpeasapuTeIbHO OUMLLAKOT OT rpsi-
34, NPOMbBIBAKOT B XONIOLHON BOAE M NPOCYLWMBAIOT. 3aTeM MX Pa3MaNblBaloT B KO-
hemMonKe, MeNbHULE 415 Nepua MK cTynke. XpaHuTb rpubHOM NOPOLWOK cneayer
B EMKOCTH C repMETUYHO 3aKPbLIBAOLENCA KPLILWKOW B TEMHOM CYyXOM NPOXNaLHOM
mecte. [lepeq ynotpebnexvem rpubHOM NOPOWOK AN HabyxaHusi CMEWMBaoT C
HeDONBLLIMM KONMYECTBOM TENNOW BOAbI, a 3aTem yxe aobasnsior s Gmogo. U3
rPHMOHOIO NOPOLLKA TAKXKE MOXKHO NPUIOTOBUTL FPUOHYIO MKPY.

O_/Pnc. 10.25. Muuenui séweHku 8 Mewxe

* CNOBAPDbB: nnonoo6pazosanue.

MPOBEPBLTE CEBf: 1. B uém sakmouaworcs ocobexHoctu yxoga 3a rpubHuuamm

wamnuuboros? 2%, Cocrasbte nepeueHd TEXHONOTUMECKHMX NPHEMOB YXOAa 3a LWAMNUHDOHAMM.
3*. Cocrasbre nepeueHb TEXHONOMMHMECKMX NDAEMOS YXORa 3a BEWeHKaMM.

* BbIBEPUTE &uz rpuboB ¥ cpenanTe arpoOHOMMYECKOE, IKOHOMMYECKOE U TeXHU4ecKoe
obocHosaHue npoexra.
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I“ BezonacHbie TeXHONOrHH c6opa H 3aroToBKH
] ]

AWKopacTywux rpubos

Kakue cvesobHble U xakue sa0BuTbie rpubbl BaM KU3BeCTHbI?

CvepobHble rpubbl. C gaeHux BpeMEH Nogun cobMpani U MCNonb3osany rpubsl
g nuwy. Mpu cbope rpuboe OCOBEHHO BAXKHO YMETb OTAMUATL CbefobHble rpudbl
OT A40BUTbIX!

Mo BxkycosbiM KayecTsam sce CbefobHble rpUbbl QENAT Ha YeTbipe KaTeropwu:

1-a rpynna — Haubonee ueHHble rpubbl: Genbit rpud, WM BOPOBKK, PLIKKMK,
rpy3ap;

2-9 rpynna — NOAOCHHOBHMK, NOADEPEIOBMK, MACNEHOK, LWAMNWUHBLOH, BOJIHYLWKA
M ap.;

3-a rpynna — JIMCHUKA, CbIDOEXKAE, CMOPYOK, ONEHOK W Ap.;

4-a rpynna — BELIEHKAa, MOXOBMK W AD.

Aposutbie rpubbl conepkar A40BUTbIE ISl YESIOBEKa OpPraHvyecKue CoeamHe-
HUA (TOKCHHDI), CNOCOBHLIE BLI3BATL OTPAB/IEHME C CEPLE3HOM YIPO30W ANA XKU3HM
M 340pOBbA YeoBeKa.

CambiMK OnacHbIMU A00BMTLIMU rpubamu B necax Poccun sisnsiotca GnegHas
NOraHKa, pasfiMuHble BMAbI MyXOMOPOB (KPACHbLIM, NaHTEPHbLIW, BOHIOUMK, Man De-
Nnas noraHka).

Bnepnan norauka (puc. 10.26) senserca cambiM OnNacHbIM AQ0BUTLIM rPUBOM.
OHa OTHOCHUTCA K PoAy MyXOMOpPOos. Aabl BNEeQHON NOraHkK He PaspyluakTcs HA
NpW TepMuueckon 0bpabotke, Hu npu cywxe. OTpaeneHre MU MOXeET ObiTb cMep-
TenbHbIM. ECam ects coMHeHue 8 TOM, cbipoexka 310 unu BnegHas noradka, Nyd-
we He OparTb TakoW rpubd B KOP3MHKY.

Myxomop (puc. 10.27, 10.28) — [OCTATOYHO 3aMETHLIM M NIETKO OT/MUUMDIN
OT Apyrux necHow rpub. Y Hero sipkas, 3amertHas WAANKa, NOKpbitas ©GenbiMu
byropkamu-xnonbsmu. Ceoé Hassanue 3TOT rpub NONyuMn 3a 1O, YTO B CTapUHY

o—/Pnc. 10.26. Bnegras noraxka: Genoce ceucalowee KOMBUO 8 BEPXHEN YacTH HOXKM (CO BpemeHem
KONbUO WUCHE3aeT); WARNKA ONWBKosar unu Benas co casobogHbimu nnacTuHkamu (Co BpemeHem
WARNKa MOXeT NPuobpecTy 3eNEHbIM OTTEHOK); YNAOTHEHHE BOKDYr OCHOBaHMA HOXKM. Msakotb

Benan v He menser useT npu pasnome
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o_/Puc. 10.27. KpacHbin myxomop: kxpacHas wnanka ¢ GenbiMu ByrpucToiMu xnonbamu; ceucalowee
KOXHCTOR KONbuo; Oenvie wupokue csobogHbie nnactuHky; Oenvin knybedn 8 ocHoBaHWm
HOMKH

o_/Puc. 10.28. Nawrepunin myxomop: OOpPO3gKM NO KPasM WARNKM Y Oensie NAaCTHHKM;
NONyKpyraas, pacnpocTepras WAANKA KOPUYHEeSOro usera, nokpbita Gensimu xnonbsmu; HGenan
HOXKa, BOPCHCTaRn, NONAs, C rNagKMM TOHKMM KONbUOM; Genbiit knyGeHb 8 OCHOBAHWH HOMXKMW

0—/Pnc. 10.29. Jloxkunie onsra

€ro BOAAHOM HAaCTOM MCNONb3oBanu ANA GOpbObl C HACEKOMbIMM, M B UACTHOCTH
C Myxamu.

CyutecTeyior sA08uTbie rpubbl, MacKMpyowmreca nofa cbefobHblie. 310, Hanpu-
mep, noxHbvin onexok (puc. 10.29), noxHas nucuuka (puc. 10.30), noxHas cbi-
poexka (puc.10.31).

Mpaeuna c6opa rpubos. Mpuxops e nec 3a rpubamu, HYKHO NOMHMTL O CO-
XPaHEHWH OKPYXAKOLLEN Cpesbl.

149 o



o_/Pnc. 10.30. Jlucuuka noxHas

o—/Puc. 10.31. Jloxsan coipoexka

Mpaeuna 6ezonacHoctu npu cbope rpubos

1. Henb3s sbigéprusars rpubbl M3 3eMAM MW PA3PbIBATL /IECHYID NOACTUIIKY.
Cnegyer sblKpyumsaTb rpud WAM CPesars ero HOXOM.

2. B necy HyxHO cobuparb TONLKO Te rpubbl, KOTOPbIE Bbl XOPOWO 3HaeTe.

3. He cobupars rpubbl, KOTOpble Yy OCHOBAHUA HOXKM WMEKT KnyOHesugHOe
yronuwenne. Hanpumep, npu cBope CHIPOEXKEK HYXHO CMOTPETL Ha HOXKY, YTOObI
He cnyTatb 310T rpud ¢ BnegHon noraHkon. Y cbefobHOM Chipoexku oHa Benas
u 6e3 BaxpoMuCTOro koneyka nog wnsnkow. BrnegHas noradHka, 8 OT/MuMe OT
cbenobHbix rpuboeE, MMeeT 3aMeTHOE YTO/EHWE B OCHOBaHWM HOXKM M 0Ds3a-
TENIbHO KONbUO NOL WANANKOK.

4. He npuKacarbcsi K HEW3BeCTHbIM rpubaM, NOCKONbKY OHM MOryT ObiTh S40-
BUTbI, U He NpoboBaTb MX Ha BKYC.

5. He cobupatb crapble, nepespensie U yepsusbie rpubbl, NOCKONLKY OHW Tak-
YKE MOTYT NPUUMHKTD Bpes 34OPOBbLIO.

6. He cobupars rpubnl B 3KONOrMUECKH HEDNAroNPUATHLIX MECTax, HanpuMep,
B OKPECTHOCTAX KPYNHbIX ropofaos, OCOBEHHO NPOMbLIW/IEHHDbIX, Ha ODouMHax ae-
TOMarucTpanem, xenesHbix gqopor, sosne 3asonos v ap. CvegobHbie rpubsl Moryr
ObITb ONACHBI TEM, YTO OHM MNOTNOWAEKT U HAKAN/MBAIOT TSKENbIE METanNbl U 4py-
rue BpeaHble NPUMECH, HaXOLALMECH B BO3AYXE.

3arotoska rpubos. Heobxogumo crporo cobniopars npasuna nepepaboTku
M 3arotosku rpubos. Mpu HapyweHun 3Tux npasun B rpubax obpasyercs cmep-
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TENbHO ONACHLIK TOKCHH GOTYNHMH, OKasbliBaIOWMH napanusyiollee OencTeve Ha
HEPBHYIO CMCTEMY M MbILLLBI XKMBOTHBIX M YENIOBEKA, YTO NPUBOAUT K CMEPTH.

Tokeun GotynuH sbipabatsisaerca Baktepusmu BOTyMHYCa, KOTOpble obuTaroT
B NOYEE ¥ pacnpocTpaHeHbl noeciogy. baktepuu obpasyoT cnopbl, KOTOpble ypes-
BbIYAMHO YCTOMUMBLI K HeDnaronpuaTtHbIM hakTopam BHewHen cpeabl. OHM BbDKU-
BAKOT Jaxe NpW Harpesanuu go Temnepartypbl +120 “C, npu orcytcreuu snarw,
NP BO3AEUCTBUU YNLTPAUONETOBbLIX NYUer U AE3UHMDMUMDYIOLWMUX BELLECTB.

B orcyrcreme kvcnopoga v npu Temneparype sbiwe +10 °C Gaxrepuu Gorynu-
HyCa aKTMBHO Pa3MHOXAKTCA C BblgeNeHneM OONbLOro KO/MYECTsa rasoe U Bbi-
pabarbisaoT TOKCUH BOTYNIUH. [N CMEPTENbHOrO OTPaB/IeHUA YesloBeKa AoCTarTou-
HO MWKPOCKONWYECKOW [03bl BOTYNMHA.

PasMHOXeHue Bakrepui OOLIMHO NPOMCXOAUT B rEPMETHUHO 3aKpbiTbix BaHkax
6e3 pocryna KMCnopoga. XapakrepHble NPU3Haku BOTy/NM3Ma B KOHCEepBUPOBaH-
HbIX rprbax — 3TO B3AYTHE KPbLIWKW W NOMYTHEHUE COAEPXUMOrO.

MpaBuna xpaHeHHUs rpUOHBIX KOHCEPBOB

1. XpaHuts KOHCEpEbl B XONOAWNbHUKE WMAM norpebe Npu Temneparype He
sbiwe +6 “C.

2. He xpaHuTb goMallHve 3aroToBku Gosiee OAHOroO roga.

3. Mepes ynotpebneruem B NULLY MapuHOBaHHble rpubbl HeobxoauMo Lonon-
HUTENbHO 0DpaboTath — OTBapMTL, 3aneub WAKW NOXKAPUTL.

4. CobpanHble rpubbl nepepabarbisars cpasy e — He OCTaB/fiTh MX Ha 3aB-
Tpa.

5. TwareNbHO U3yuuTb BHELHWH BUL KOHCEPBOB. BaHKW U MX KPbLIWKKM AOSKHDI
ObiTb UENbIMU, HE UMETb AedeKToB.

CNNOBAPD: 6neanan noraHka; mMyxomop; TOKCUH GOTYNMH.

NMPOBEPbLTE CEBSA: 1. Mepeuncaute ussecrusie sam sgosutsie rpubsl. 2. Hazosurte

OcHOBHbIe npu3Haku sRosuTuix rpubos. 3. Kakue npasuna GezonacHoctu neobxogumo cobniogars
npu cbope rpubos? 4. Kakue npasuna neobxogumo cobniogarb npu nepepaborke u zarotoske
rpubos?

» QOBBHCHMTE, no4eMy HYXHO CTpOro codbaogats npasuna XpaHesus rpubHLIX KOH-
cepeos.

G COBEPUTE uncpopmaumio 0 sa0sMThIX rpubax sawero pervowxa.

151 o—



o—KABUHET U MPULLKOJIbHbIK YYACTOK —o

JlabopartopHo-npakTuyeckue pabdorbl

1. ONPEAENEHUE KYNbTUBUPYEMbIX TPUBOB MO BHELIHEMY BMAY
W YCNOBUWA UX BbIPALUMBAHMA

ObopynosaHue U maTepuanb: yuebHUK, CNpasoyHas NUTepatypa, Harty-
pasibHble 0Dpasubl, UANKCTPauMKU rpubos, TeTpaab, pydka.

MocneposarenbHocTs pabotbi

1. Ochopmure T1abnuuy 8 TeTpagm.

Kynbrueupyemsie rpubn

Ycnosua eni pawmMsaHma

Ul [Eo ] (2 odll g

2. PaccMmoTpute npeacrasnexHble 0bpasubl Ky/bTUBMDYEMbIX rpubos M, Nosb-
3yAcb Y4eOHUKOM, CNPABOYHOM NMTEPaTYpPOM M CODCTBEHHLIM ONbLITOM, Onpe-
LeNnTe Ha3saHus NPELCTAB/IEHHbIX KYNbTUBUPYEMbIX rpubos. 3anonHure 1ab-

nuuy.

2. OBNAJEHME TEXHONOTUAMU BbIPALUMBAHUSA KYNbTUBUPYEMbIX MPUBOB

ObopynosaHue M mMarTepuranb: y4eOHUK, NONUITUNEHOBLIE MELIKK
ANs sbipalimeaHua rpubos, cybeTpar, MUUENUH LaMNUHBOHOS, 3TUKETKM, Nep-

UaTKW, pyduka, TeTpagb.

MocneposarenbHocTs pabotsi

1. Ochopmute 1abnuuy & TeTpagm.

®@az3bl pocta u pazsuTua rpubos

Cpokn

Mocagka muuenus

Pazsute rpubuuum (npucsinka rpyHrom)

Mossnenne nepsuix rpubos

Maccosoe nossnenue rpubos




2. Pasznoxure rorosbid CybCcTpar B NONU3ITUIEHOBbIE MELIKM.

3. MNocagure MULENUK WaMNMHBOHOB Ha rNyOuHy 4—5 cM u nonenre ero. lMo-
CTasbTe MEWKH B TEMHOE MecTo.

4. 3acbinbTe paspocwyrocs rpUOHULY FPYHTOM.

5. Habnogante 3a poctoMm u paseutuem rpubos. Csou HabnopeHus 3anucbi-
ganTe B Tabnuuy.

3 Onpem-:neuue CHEAOBHbIX U AN0BUTbIX TPUBOB NO BHEWHEMY BUAY
Ob6opynosaHue W MaTepuanb: yuebHWK, CnNpaBodyHas siMTeparypa,
MANKOCTPaUMK TPpHbOoB, pydka, TeTpagb.

MocnegosarenbHocTs paboTbl
1. Obopmute 1abnuuy s TeTpagm.

Haasauue rpuba Kparkoe onucauune

Crepobusie rpubsi

Uil AT ol [Lagll [

Aposursie rpubn

o e

2. Onpegennte No WNNKCTPaUUsAM CbefobHble U agoBMTbie rpudbl. Monbayscs
YY4EOHUKOM M CNPABOYHOM NMTEpaTypOM, ONpPEenesvTe HaseaHWs rpubos U ux
XapaKTepUCTUKK. 3anonHute Tabnuuy.

JKCKypCHUH
1. 3HaKOMCTBO € NPOMbLILWNEHHBIM NPOM3BOACTEOM KYNbTUBUPYEMBIX rpUbOs.

2. Onpepgenexve CbenobHbIX U SAOBUTLIX rpUOOB B NPUPOAHOW Cpepe peru-
OHa.
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lpubbl — 310 camas Gonblas rpynna OAHOKAETOYHLIX W MHOrOKJ/e-
TOUHBIX KMBbIX OpraHusmos. OHu wMeroT BONblwoe 3HaueHWe B npupoge
M KW3HM yenoseka. Yenoeex WUCNo/bayer rpubbl 8 PasNMuHbIX TEXHONOMM-
UECKMX NpoUeccax ¥ TeXHONOTUsX.

MHorue suabl rpuboe KyNbTUBMPOBAHDI UENOBEKOM, T. €. BbIPALUMBAKOTCA
8 WMCKYCCTBEHHO CO3faHHbIX YC/IoBMsAX. B Hacrosuwee spems paspabortaHb
TEXHONOMMH NPOMBILLNEHHOTO NPOU3BOACTBA KY/IbTUBMPYEMbIX rpHOOos.

MNpu cbope u 3arotoske rpuboe Heobxogumo crporo cobnogars npa-
suna Ge30nacHoCTU.

NOJABELNEM UTOTU: 1. OrHocsTCA MM rpuBbl K PACTEHMSM, SKHBOTHBIM, WM

370 0cobbiM Knacc xuebix oprasuamos? 2. Nepeyncnnre ocHOBHbIE BUAb! rPUOOE.
3. Kaxkue cvepobHble rpubbl pactyT B necax sawen mectHoctu? 4. Kakue rpubbi

MOXHO Bblpawmusarb uckyccreeHHo? 5. Ha kakom cyberpare sbipawusaror wam-
nuHboHbl? 6. Kakue npasuna Hapo cobnogath npu cOope, KOHCEPBUPOBaHWU M

XPaHeHWu AMKopacTywmx rpubos?
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{‘o/- KOPMNIEHUE XUBOTHbIX KAK OCHOBA

—0 TEXHOJIOM'MKU UX BbIPALLMBAHUA
o—r W MPEOBPA3OBAHUA B UHTEPECAX

!

YEJIOBEKA

OCHOBHbIMK  3Tanamm TeXHONOrMK HMBOTHOBOLACTBa SABNAKOTCA BblipalivsaHue
KOpPMOB, UX NPUrotosneHue U KOopMmieHHue XXUBOTHDIX.

Bbl y3Haere:

® KaK MNpaBu/ibHO OpPraHM30BaTb KOPMJiEHKUE XUBOTHDIX]

® KaKue CywecTsyroT BMAbl KOPMOB M M3 4Yero OHU COCTOAT;

® KakKuve TEeXHONOMMU U o6opy.qosanue NPAMEHAOTCA NPY KOPM/1IEHUHU XKUBOTHDIX
M 3aroTtosKke KOpMOB;

® KakK 8bI6MpaTb KOpMa U COCTaeNsTb pauroH KOPMJIEHMSA.

Bbl HayuuTecs:
® COCTapNATb paurOoHbl KOPMIEHKUA XUBOTHDIX]

® OueHUBaTb KayecCTso KOPMOB,
® oArorasnMearb KOpMa K CKapM/IMBaHUIO U KOPMHUTL XXMBOTHbLIX.

155 o—



'“.I. Kopma ans >XMBOTHBIX

BCI'IOMHH'I’G, 4emM KOPMAT AOMaLlHMX U CENbCKOXO3AUCTBEHHDBIX KK~
BOTHbIX.

KopmneHue xuBoTHbIX. OT KOPM/IEHKS BO MHOTOM 3aBUCHT YCNEX TEXHOJNOMMH,
CBA3aHHLIX € NpeobpasosaHUeM >XMBOTHLIX OPraHM3MOB B MHTEDEeCax ueslosexa.
B ornuume OT pacreHui, KOTOpble, MCNONb3ys CONHEUHYKD 3HEPruK, CTPOSIT CBOM
TKaHW M3 NPOCTbIX HEOPraHMUECKMX BELLECTS, JXMBOTHLIM HeoOXOomMMbl roToBbie
OMONOTUUECKHE BELLECTBA, NOJIYUYEHHDbIE B PE3Y/IbTATe >XU3HELEeATe/IbHOCTH DPacTu-
TENbHbLIX OPraHM3MoB.

[ukue xusoTHble camu cebe noObIBaOT KopMa. [PUPYUME KMBOTHBIX, UeNoBeK
B3N Ha cebs 00a3aHHOCTL oBecneunsarb MX NUTATE/IbHLIMU BELLECTBAMM.

Kauecreo KOpMOB BAMSIET Ha KayecTso NPOAYKUMH >KMBOTHOBOACTBA.

KopMmnerve BaXXHO He TONLKO ANA CENbCKOXO3AUCTBEHHDIX XXMBOTHBIX, HO U ANA
TeX XXMBOTHbIX, KOTOPblE COLEPXATCA B 300Napkax WAM B BallMxX LOMaXx.

Kopma pomkHbl oBecneunears »XMBOTHBIX BCEMW MUTATENbHLIMM BELLECTBAMM,
HEODXOAUMBIMM ANA NOALEDIKAHUA WX JKU3HW, 300POBbA U NPOM3BOACTBA NOTOM-
crsa.

Hago yuurbisarh Buonornueckie 0COBEHHOCTH KUBOTHbLIX, 3HATb, YEM MX AMKHE
npeaku nuranuce & npupoge. Hanpumep, 8 MeHio Aukoro KabaHa, OT KOTOPOro
NPOY30WNa LOMALUHASA CBUHLA, 30010 Hacuutanu Gonee 40 BMOOB pacTeHWH.
Ox ynotpebnsier 8 nuwy Takxke donee 30 BULOB MENKUX >KUBOTHLIX — JNIAMYLIEK,
yepsen, yMMToK W 1. 4. MNpu atom kabax MHoro gsuraercs. Ero ogomalwmHeHHbie
COPOAHUM — CBMHbM [BMFAKOTCA OHEeHb Masio MU NO3TOMY OCODEHHO HYXKAAKTCS
B NPABUILHOM KOPM/IEHWM.

A sawa mobuman kowka? ONTUMaNbHOW NUWEN ANA HEE SBNAIOTCH MbILK.
MMeHHO Ha 3Ty nuuly HacTpoeHa MNULLEeBapuTeIbHas CUCTEMA KOLIEK, OAHAKO WX
yaule KOPMSAT roTOBbIMKM KOPMaMu, NpUODPETEHHbIMKU B Marasuke. [0TOBble KOpMa
NOKYNAKTCA Takxe Ans cobak v NTuu.

BONbLWHHCTEO KOPMOB ANsi CENbCKOXO3AMCTBEHHDIX XXMBOTHBIX COCTOAT M3 KOp-
MOBbIX pacTeHun (B nepepaboTaHHOM unu HatTypanbHoMm suge). [Moatomy passurue
YKUBOTHOBOLCTSA AO/MKHO NPOUCXOANTL OAHOBPEMEHHO C PA3BUTMEM DPACTEHMEBOL-

crea. B pacrenuesopacTBe ecTb cneuMansHoe HanpasfieHe — KOPMONPOM3BOA-
CTBO, KOTOpPOE BKAKOUAET B CebA BbipalMBaHWe KOPMOSBbLIX PACTeHWH M UX nepe-
paboTky.

TpaBa W TpaBsIHUCTbIE PACTEHMA SBNSKOTCA OCHOBHLIM WMCTOUHMKOM KOPMOB
LN SKMBOTHLIX. TPABOW MUTANMCb AMKWME NPEAKH BCEX CEe/IbCKOXO3AUCTBEHHDIX
JKMBOTHLIX. TpaBAHbIE KOPMa M CErofHA MOXXHO NOCTaBWTb Ha Nepsoe MecTo
MO 3HAUMMOCTH B >KMBOTHOBOLCTSE. IJTO MOXET ObiTb Tpasa NPUPOLHLIX NYros
M nacTbuuy, HO ualule KOPMOBbIE Tpasbl BbIPALUMBAIOT B CNeluaNnbHbiX nocesax
(puc. 11.1).
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o_/Puc. 11.1. Haubonee uenHble TPaBAHMCTBIE KYALTYPHI C BHICOKMM coaepxaHuem bDenka ans
KOPMNEHHR XKHBOTHBIX: @ — COR; 6 — mouepHa

a)

o_/Puc. 11.2. NactbuwHas Tpasa none3Ha BCEM XKMBOTHLIM: G — BbINAC KOPOB HAa ECTeCTBeHHbLIX
Yroabsx; 6 — KOPMNEHWE CBHHENM PAacTyWeNl Ha NONsX TPason; 8 — «SUTaMUHHOR? KOPMAEHHe

Kyp Tpasowu

MonesHee scero ans Kopos, oeey v KO3 NacTbuwHas Tpasa. Takou NOAHOKHbLIN
KOPM OCOBEHHO BaXKEH ANA MONOUHOIO CKOTa — MNpW €ro perynspHoM ynotpet-
NeHun nosbiwaroTes yaou. Mostomy B NeTHUH NEPUOL KOPOB YacTo comepar nps-
MO Ha NacTouwax — B CneuMasbHbIX «arepsaxy.

Bbinyckatb Ha nactOuule MOXHO CBMHEM, KPOAMKOB M paxe kyp (puc. 11.2).

MacTOuwHbI nepuos B BONBLLUMHCTBE PErMOHOB Halen CTPaHbl L/IMTCA HefoN-
ro, NO3TOMY TPaBsiHbIE KOPMa NPUXOAMTCS 3anacatb BNPOK — «KOHCEPBUPOBATbY.
MpUMEHAIT MHOTO pPa3NMuUHBIX TEXHONOIMW 3aroToBKM M NepepaboTky Tpasbl,
B pesy/ibTaTe KOTOPbIX NONYYAKT HECKO/IbKO BMAOB TPABAHLIX ¢«KOHCEPBOB»: CEHO,
ceHax, cunoc W TpasaHylo Myky (puc. 11.3). MepeuncnenHbvie suabl KOPMOB

157 o



o_/Puc. 11.3. Cxema 7exHONOrMM 3arOTOBKM TPEBAHLIX KOPMOB

r CkawmsaHue Tpas ]
6e3 namensyenusn C u3amensyeHnem J
( MoassnueaKue C BOPOLWEHUEM ) TpancnopTupoexa
WU3MENbYEHHON MacChl

Y
( crpeﬁa""; i ] L(Cywxa wapoGnenve |

( O6opaynBaHmne Bankos J ( TpasaHas Myka )
( K
NMoacywwsaxue B Bankax; 3aknanxka Macchl B
nonGop Bankos ¢ Npecco- TpaHwewn, Tpamboska
- BAHMEM; TPAHCNOPTUPOBKA Y repMeTn3aums

TIOKOB UNW PYNOHOB; YKNaAKa
e wrabens; pocywmnsanne
KB»eb'l'WUIMFK)B&HMGM

'
g ( Cunoc )

4 B
Monbop Bankos ¢ npeccopa-
HWEM TPaBbl BAGXHOCTHIO —>( MpeccosaxHoe CEHO )

~~| 35-50% B NNOTHBLIE PYNOHSI;
ng-( CeHax B ynakoske )

repMeTUIHan ynakoska
PYNOHOB B NNEHKY
S
pasnMualoTcs Mexay cobBoW No COAEPaHWI0 OCTABLUEHCS 8 HUX nocsie obpaboTku
sogbl (tabn. 11.1).
° \\ Tabnuua 11.1

CerpmaHue BOAbl B TPpaBAHbIX KOpMax ANA XXHBOTHbIX

Kopm Co:::::%zue Kopm Co::::.a’zue
Csexan 1pasa 75—90 JCeuo He Gonee 17
Cunoc 75—80 ‘Tpauuan MyKa 10—15
Cenax 4555
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O_/Puc. 11.4. CunocHo-cenaxuvie BawHu

CeHO MOXHO XpPaHWTb NOJ HAaBeCaMM, 3alUMLLAIOWMMKU ero OT Barw.

Cunoc u ceHax criepyer xpaHuTb Ge3 JocTyna BO3Ayxa, Tak Kak 3TW KopMma
MOryT ObICTPO NOPTUTLES M3-3a copepKaHusi Oonbworo Konuuectsa snaru. Ha
NPOTSKEHUU MHOMMX NIET CHIOC M CEHAXK XPaHsT B CheuuansHo obopyaoBaHHbIX
repMeTHYHbIX DalHAX — CNOXHbIX U A0POrocToAWmX coopy>keHusix (puc. 11.4).
OpHako Bnaronapsi COBpeMeHHbIM TEXHONOTUAM CEHAXK MOXHO YNaKosaTb NPAMO
B NOJIE U XPaHWTL Ha OTKpbiTon nnowanxe (puc. 11.5).

[ns 3arotoBkM M XpPaHEeHUA CUIoCa MCNONb3YIOT CUNOCHDBIE TPAHLIEH, KOTOpbIE
HaKpbIBAKOT NONMMEPHOU nnéHkoun (puc. 11.6).

o_/Pnc. 11.6. Cunoc (@) u ero 3arotoeka s TpaHwesx (6)




o_/Puc. 11.7. Heckonbko 3tanos MexaHW3IMPOBAHHOM 3aroTOBKM MPECCOBAHHOrO CeHa: g —
SOPOLIEHHE CKOLWEHHOM TPagbl poTauMoHHbIMK rpabnsmu; 5, 8 — nogbop sankos u npeccosavue
8 TIOKM MM PynoHbl npecc-nogbopuimukamm

TexHoNOrusi «CeHaX B YNaKoBKe» NO3BOMMNA OCYLLECTBUTL LABHIOK MEUTY BCEeX
KPEeCTbsiH — npu Nobon norofe 3arotasNqearb U COXpPaHsATb TPaesaHOW KopMm Ges
NPUMEHEHHUA KOHCEDBAHTOB.

LLIMpoko npuMeHseMbIM KOPMOM ONS CENbCKOXO3ANCTBEHHDIX KUBOTHLIX SBNSAET-
ca cunoc. TexHONOMUA NPUrOTOBNEHMS CHIOCA NOXOXKA Ha TeXHONOMMI KBALLEHWUS
Kanycrbl. CHNIOC MOXHO NPUIOTOBUTL TOJNIBKO M3 TeX PaCTeHWM, KOTOpble Coaep-
JKAT MHOro caxapoe (KyKypy3a, NOACONHEUHMK, KOPMOBas Kanycra, cos, Mouep-
Ha, KNeeep, OBCAHO-8MKOBasi cMecb). Cuioc valle BCero rotoBsit U XpaHsaT B Cu-
JIOCHDBIX TPaHLWesnX.

Bce texHonoruu 3aroToBKM TPaBsiHbiX KOPMOB B COBPEMEHHBIX XO38HCTBax
NONHOCTLIO MexaHuauposadbl. [N KaKQOro 3rana TEeXHONOMMUYECKOro npouec-
Ca CKOHCTDYMPOBAHLI M NPUMEHSKOTCS ONPEAEsIEHHbIE MalMHbl W MEXAHM3MbI
(puc. 11.7).

Tpasy Ha KOPM CKOTY 3aroTas/IMBaIOT HE TONLKO B Bule ceHa. YnobHou dopMon
XPaHEHWA 3arOTOB/IEHHDIX TPAB AB/NSETCA TpaBAHas MyKa W TpaesiHble rpaHybl.

3epHoBble KOpMa (3epHO 31aKoBbix WM GODOBLIX KYALTYD) ANA JKUEOTHBIX
NO 3HaUMMOCTH 3aHuMarT sTopoe MecTo. Camble pacnpoCTPaHEHHbIE BO BCEM
MHUPE KOPMOEBbIE 3EPHOBbIE KY/NbTYPbl — 3TO KYKYpPY3a, SUMEHD, NWEHMUE, POXb,
0BEC, rOpox # cosn. YKUBOTHLIM CKaApMMBAIOT UENIbHOE M PasMONOTOe 3EPHO
(puc. 11.8, @), a Takxe oTpydu — 0BONOUKM 3epHa, KOTOPble OCTAKTCS nocne
ero nepepaboTku 8 MyKY, M XMbixW. KMbIX — 3TO CNPECCOBaHHbIE OCTaTKM
CEMSIH NOACO/IHEYHUKE, KYKYPY3bl NOCNe OTKMMAaHMS M3 HWUX macha.

Conoma 3epHOBbIX KyNbTyp, KOTOpas OCTaérca nocne obMonora 3epHa, Takxe
ucnonbayercs nocne obpaboTKM Ha KOPM KPYNHOMY pOraroMy CKOTY.

M3 cmecH pasmonoTbix 3epPHOBbLIX KOPMOB U pasfinuHbiX NoDaBOK M3roTaenusa-
0T KOMOMKOPM (KOMOMHMPOBaHHDBIM KOpM). BbinyckaoT cneunansHble kKoMBukop-
Ma ONA KYp, KPOJMKOB, CBMHEH, KOpos U T. 4. No3roMy xKOMOMKOPM He TONbKO
CaMbli UeHHbIM, HO ¥ CaMbli yA0DOHbIM B8 NPUMEHeHWu KopM. Yaule Bcero Komou-
KOPM BbiNyCKawT B Buge rpanHyn (puc. 11.8, 6).

KopMoBble oBowM. Bce x1BOTHbIE OXOTHO €4AT CTO/IOBbIE OBOLM: MOPKOSb,
Kaprodens, kanycry. OAHako 415 KOPMEHWS! XKMBOTHDLIX BbIDALLMBAKOT M Cheuu-

0 160



o_/Puc. 11.8. Kopmoeoe zepxo (@) u kombukopm (6)

a/IbHblE KOPMOBbIE KOPHEN/OAb! (KOPMOBYHO CBEKNY, TYPHENC U KOPMOBYHO Kanycry;

puc. 11.9).

o_/Puc. 11.10. Kopmnenue gomawmHmux

MHUBOTHDLIX

Kopma >XMBOTHOro NMpOHCXOXAEHHA.
Kpome pacTutenbHbix KOPMOE, 8 >XWUBOT-
HOBO/CTBE MCNONL3YHOTCA M KOPMa XKW-
BOTHOTO MNPOUCXOXKAEHUSA. TakuX KOpMOB
3HAUMTENBHO MeHbLue.

KopMa XMBOTHOIO  NPOUCXOXKAEHWS
HEOOXOAUMbI NPEXKAE BCEro >KUBOTHLIM,
sbipaluMsaembiM 8 38eposofcTse (Xopb-
KaMm, cobonsim, Hopkam, Mcuuam), U [o-
MalluHUM Kowkam 1 cobakam (puc. 11.10).
Lns HUX KOpMa >KMBOTHOIO MNPOMCXOXKAE-
HUS ABNAHOTCA OCHOBHLIMM.

KopMa XMBOTHOIO  NPOMCXOXKAEHWS
UCNONL3YIOT ANS KODPM/IEHUSI HE TOJMbKO

NywHbiX 3sepei. Hanpumep, Tensat s nepsbie HEAENM KMU3HM BbINAMBAKOT MO/O-
KOM, ubinasTam obasareNbHO AaloT TBOPOTr, BAPEHOE AMLO, NOPOCATAM — MOMOKO

U MOJIOYHYKO CbIBOPOTKY.
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0—/Puc. 11.11. Cxema TexHONOTM4ECKOrO NPOUECCa NPOWM3IBOACTEA CYXMX KOPMOB QAR KOWeK

v cobax
4 3 ' B s =% 7 =
Moa6op colpbs HAobasnenne sops!,
(MuCOo, puiba, anakn, —a= Paamon —=| CMmewusBaHue —w=| CMEWUBAHWE N
BUTAMUHBLI M AD.) npeccosanue
5 J . oY, N _J i * o
N N N
DdopMmuposanue
Maawposanne OxnaxaeHve |-w— BuicylwumBaHve |-a— #
pawnyn
4 J . S N J . J

MuHepanbHble U BUTaMHUHHbIE [OOABKH COCTABASHOT EWE OQHY rpynny Kop-
MOB, ©e3 KOTOPbLIX >XMBOTHbIE HE MOrYT HOPMa/bHO CYLLECTSOBAThb: NOBapeHHas
CONb, MEJ, PAKYyLKHU, XBOWHAsS MyKa, BUTAMMHDI.

[oTOBbIE CYXME MM KOHCEPBUPOBAHHBIE KOpMa A/ CODaK U KOLLEK TOXE MOX-
HO cuuTars Kombukopmamu. [POM3BOACTBO TakMX KOPMOB — nNpPHObIIbHLIK BUA
NPeANnpPUHUMATENDCKONW LEATENBHOCTU.

Kaxkgas KoMnasus — NpPOU3BOAMTENb CYXOrO KOPMa MCMNoNbayeT coBCTBeHHbIN
TexHonoruyeckum npouecc. Ho obuwas cxema TeXHONOMMM OAMHAKOBA ANS BCEX
(pvc. 11.11). TexHonoruu nNPOU3BOACTEA CYXMX KOPMOB [OCTATOYHO CHOXKHbIE,
M QN1 3TOrO NpUMEHsieTcs cneuuansHoe obopyposanue (puc. 11.12).

o-—/Pnc. 11.12. Munu-3asog no NpPov3BOLCTBY KOPMOB [NA KOWweK u cobak




Ins KOpMNEHWsi B3POC/IbIX XMBOTHBIX UCNOMBL3YIOT B KauecTse KOPMOBbIX foba-
BOK MSCOKOCTHYIO W PblOHYIO MyKY. MX NpOM3BOAAT M3 OTXOLOB MSCHOW W Dbib-
HOM NPOMBILLNEHHOCTH. MACOKOCTHAA U PbibHas MyKa — HE3aMEHWMbIN KOMIOHEHT
KOPMOS 4N8 [AOMALLHWX Kowek W cobak.

NMPOD®ECCUU U NPOU3IBOACTBO. Opraxusaumeit KOPMNEHHA XUBOTHBIX
Ha (hepMax 3aHUMAIOTCS 300MHKEHEPbl — CNEUUaUCTbI C BbICLUMM 0Opa3oBaHu-
eMm. B ux 0BA3aHHOCTM BXOAMT OUEHKA MWTATENbHOCTH M KAauecTea KOPMOB, CO-
CTas/fieHre PauMOHOB, KOHTPO/Ib NONHOUEHHOCTH KOPM/IEHHUA. S00MHXEHED LOMKEH
3HaTb BGHONOrUUecKMe OCOBEHHOCTH Pa3sHbIX BUOOB >KUBOTHBIX, XHMUUECKHI COCTas
W CBOMCTBA KOPMOB.

Ha KpynHbiX »MBOTHOBOJUECKMX (hepMax M KOMN/EKCaxX BbiNoNHeHWeM pabor
N0 MEXaHW3UPOBAHHOMY NPUIOTOBNEHMIO M Pa3fiaye KOPMOS Ha KOPMOMNPUroTOBM-
TENbHLIX ¥ KOPMOPA3AIOLUMX MALUMHAX 3aHWMAIOTCS Oneparopbl.

B 3aBMCMMOCTH OT YpOBHS aBTOMAaTM3auMM NpoUecca A03UPOBaHUA KOopMa
ynpagneHue LO3aTopamMu MOXET ObiTb pyuHOe, NOJYaBTOMATHUECKOE MW aBTOMa-
Tmueckoe. Ha coepemeHHbix hepmax KopMa A03UPYIOT € NOMOLbIO 0BopyaoBa-
HUA, KOTOPOE YNPABNSETCs KOMMNBIOTEPHBIMK NPOrpaMMamMu, TaK UTO 8 KOPM/IEHWH
HABOTHBIX YUACTBYIOT M CNELMANHCTBI NO UHAOPMALUMOHHBIM TEXHONOMMAM — NPO-
rPamMmMmCTbL.

CNOBAPD: kopmonpoussoactso; TpassHsie KOpMa: CEHO, CUNOC, Ce-
HaX, TPABAHAS MYKA: 3EPHOBLIE KOPMA; KOMOWKOPM: KOPMOBLIE OBOLLM:
KOPMa XMBOTHOIO NPOUCXOXAEHUS.

MPOBEPDLTE CEBSA: 1. Hazoswre 1pu ocHosksie rpynns pactutensusix kopmos. 2*. MMo-
HeMy QNS KOPOB, KO3, OBEl OCHOBHLIM KODMOM RBNSETCS Tpasa, a QAR HOPOK M AMcHy — pbiba
u maco? 3. Yem ornMuvaiotcs Apyr OT Apyra TPaBsHbIE KOPMa: CeHO, CHMNOC, CeHaX, TpassHas
myka? 4. C kakum u3 u3yueHHbIX BamMu BUZOE KOPMOB MOXHO CPAaBHMTL CYXOW KOPM Ans Kowek?
Mouemy?

~
HOAYMAMTE, YeMm pasNMualoTCs TEeXHOANOrMM NPpUroToBNEHMA CeHaXa u chnoca.
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1.2

Coctae KOPMOB M MX NMUTATENIbHOCTD.

Cocraenenue PaLHOHOB KOpMJIEHMA

MoueMmy, nuTasicb OAHOM TPABOM, KPOMMKA DACTYT O4eHb MeANeHHO?

Ha ypokax npupogoeefexusi, BUONOIrUM, TEXHONOTHK Bbl YKE MNO3HAKOMWIIMCH

C OCHOBHbIMH IpynnamMu nurate/ibHbiX Be

WeCTB, KOTOpble BXOAAT B COCTag nuuie-

BbiX NPOAYKTOB. 3ro Benku (ﬂpOTeMHbl), XHUpbl, yrnesonbl, BUTaMuHbl U MHUHEPa/Ib-

Hble seulecTea.

Jliobon KOpM ONA KUBOTHBIX, KaK W NPOLYKTLI NUTAHUS ONA NKOLEN, COCTOMT U3
BOAL!I M CYXOrO BELLECTBa, KOTOPOE COUEDMMT OCHOBHbIE NUTATE/NbHbLIE BELECTBa

(puc. 11.13).

Kaxgan rpynna nuTarebHbiX BEWECTB BbINONHAET B OPraHu3Me >KMBOTHbIX
U uenoeeka onpepenéHHble dyHxumm (tabn. 11.2).

Tabnuua 11.2

OcHOBHble NUTaTenbHble BelecTsa KOpMOB M MX 3HauyeHHWe ONnsa opraHudIma
MXHBOTHbIX

3Ha4veHune ans opraHMama

B xakux xopmax cogepxurca

Benku (n

poTenHsl)

nasHar cocrasHas uacTb scex OpraHos
W TKaHe! XXHBOTHLIX oprasusmos

Kopma usorHoro npoucxoxgeuus, 6obo-
8bie DacTeHus

Wupoi

Uctounnk  3neprum;
npo 3anac

MOTyT OTKNagbisaTbCcs

Hmbixu, mucHan u pmbHan Myka, nuwesble
oTX0R

Yrne

s04b!

Uctounnk 3xeprum. B oprauname moryr npe-
BPALLATLCH B XUPBI

Kaprodens, zepuo (kpaxman).
Mopkosb, Toiksa, ceexna (caxap).
Conoma, cexo, cexax (knersarka)

Munepansunie sewectsa

Bxoast 8 cocras xocten, 3ybos, sHYTPeHHMX
opraxos

MNosapenHas conb, KOCTHas Myka, Men, pa-
KYWKH, BUYHAA CKOPAYNa, CNeuxanbHsle M-
HEepa/ibHbIe NOZKOPMKM

Bural

MAHDI

Nossiwalor ycronunsocts k Goneausm, yayu-

3enexsie kopMma, TpasaHas Myka, poibuit xup

WaKT yCcsoeHHe Kopmos




O_/Puc. 11.13. Cocras xopmos ans xuBOTHBIX

( KOPM )
/ \

( Cyxoe sewecrso )

\

(Munepanbuue ael.uecma Opraumecxue semecna

Benku XKwpbi ) (yrneeonu) Burammun

O—/ Puc. 11.14. Knaccucuxauus xopmos

( KOPMA H Bmunnno-munepanwue)
Aobasku

(Pacmrenbuue xopma) ( XKuBOTHbIE KOPMaA )

KOHUEHTPMPOBaHHbIE:! : BoasHUCTLIE: Msco- Monoko,
3epHO, KOMBUKOPM. cunoc, KOCTHAA MACO,
Mano soas!, MHOrO 0TX0Ab! OT Myxa poiba

NUTATENbHBIX BELECTB NPOM3BOACTBA
Kpaxmana

Y

pybuie kopma:
CONoOMa, CeHo
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Knaccudukauumn KopMoB. B COOTBETCTEMU C NPOUCXOKAEHUEM KOPMa LENATCA
Ha KOpMa PaCTUTENLHOIO NPOUCXOXLAEHUA U KOPMAa YKMBOTHOIO MNPOUCXOXKLEHMS.

Mo copeprxaHnio BOAbI KOPMa AENATCH HAa KOHUEHTPYPOBAHHbIE U COUHble (Mnu
BOASIHUCTLIE).

Mo copepxannio nNUTaTenbHbiX BelecTe (BeNKoe U KNeTyaTtku') Kopma Aensarcs
Ha rpybbie (Bonbloe copepaHue KneTyaTku) M KOHUEHTpUpoBaHHble (Bonblwoe
CcopepXaHue NpPoTenHOB).

CocraBneHue pauvoHa KopmneHus. [lMla KUBOTHBIX, KaK M NULA YeNoBeKa,
LO/KHA COLEPXaTbh BCE OCHOBHLIE NUTATE/IbHbIE BELLECTBA, NPUUEM B ONpeaenéH-
HOM COOTHOLWEHUW. Kax Yenoseky HeNb3s NUTATLCA TONLKO CNafoCTAMU — YrNeso-
0aMH, TaK M XXMBOTHDBIX HENb3si KOPMMTb KaKUM-TO O4HMM BMOOM Kopma. [Mostomy
NEPBbIK 3Tan 8 TEXHONOIMU KOPM/EHUA BCEX BMAOB XMBOTHLIX — COCTaBNeHWe
PAUMOHOB KOPMEHHS.

PauuoH KOpM/ieHMsI — 3TO CyTOYHas [03a KOPMOB, KOTOpas YAOB/NETSOpAET
NOTPEOHOCTL XMBOTHOTO B NUTATE/bHLIX BELLeCTBax.

B 1abnuue 11.3 ans npumepa npusefeHbl CYTOUHbIE [O3bl KOPMAEHWS UbINAST
pasHoro eo3pacra.

° N\ Tabnuua 11. 3

Mpumep paunoHa KOpMAEHHA UBINAAT (I KOPMa Ha OAHY rONOBY B CYTKM)

g Bozpacr ymnnar, cyr.

1-5 11-20 30-60
MNuwewno, apobnenoe zepHo 6 15 35-50
Aiya sapexsie 1-2 - -
Tsopor 2 25 4-5
Hmoix = 0,5 1,2-2,3
Kaprogens sapeubii - 5 20—-40
3enenb ceexas 2 5 10—20
Lpoxoxn 0,2 1,5 2,5-3,0
Conb - - 0,1-0,2
Men, pakywku - 0,7 2,0-2,2

Lnsa cocrasneHus paumMoHOB NUTaHUA HEODXOAMMO 3HaTb HOPMbl KOPMAEHWS

KaXkgoro »ueotHoro. HopMa KOpMAeHMA — 310 KOJIMUECTBO MNUTATE/bHbIX Be-
wecTe (NPOTEMHOR, XMPOB, YINIEBOLOB, BUTAMUHOE M MUHEDA/IbHBIX BELLECTB), KO-
TOpble HEODXOAUMDBI KUBOTHOMY ONPEAENEHHOM MACChbl, BO3PACTa, COCTOAHMA.

' Knetyarka — 370 BeWecrso, U3 KOTOPOrO COCTOAT 0DONOUKH PACTUTENbHLIX KNETOK WM KOTO-
poe TPYAHO NEepPesapyBacTCh MXUBOTHLIMM.
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B pauuoHe NUTaHMs OfHM NPOAYKTbI MOXHO 3aMEHWTLb ADYIMMM, a HOPMbl NK-
TaHWA LOMKHbLI CTPOro cobNAaTLCA.

OCHOBHOE CBOWCTBO KOPMOB, NO KOTOPOMY WX OLUEHWBAKT WM CPaBHWUBAKOT, —
NUTATENbHOCT.

MuratenbHOCTb KOPMOB — 3TO CBOWCTBO, NO3BONSIOWEE YAOBNETBOPATL NO-
TPeBHOCTDL JKMBOTHOIO B BeUleCTBax, HEeODXOLMMbBIX ANSi XKMIHEAEATEe/IbHOCTH Op-
raHu3Mma, ero pocra, pPassuTus.

Y106bl OUEHWTL NUTATENbHOCTL KOPMa, HaAo ONpPeaenuTb, CKONLKO B HEM CO-
LepXUTCA DeNKOB, XMPOB, YI/IEBOM0B, BUTAMWUHOB, MMHEPANbHLIX BelecTs. JTO
MOXHO CAeNaTbh TONLKO € NOMOLLBLIO XMMUYECKUX aHaNM308.

Ha npakTuke nUTatesIbHOCTL KOPMOB NS CENbCKOXO3AMCTEEHHDBIX XKMBOTHBIX U3-
MEPSIOT M CPABHUBAKOT B CNEUMaNbHLIX KOPMOBbLIX eAnHUUaX .

M3 scex nuTarenbHbiX BELLECTB KOPMOB Haubonee ueHHble — Genku. HYem Gonb-
e B KOPME COUepXUTCa Denkoe (NPOTeMHOB), TEM OH NUTaTe/ibHee.

OnpepeneHre HOpM KopMneHHUs. HOpMbl KOPMAEHUS 38BMCAT OT PasHbIX NPU-
YMH:

* OT BUAA XMBOTHbLIX (OUEBMAHO, YTO NOTPEOHOCTH KOPOB OTNMUAKTCA OT Mo-
TpebHOCTEN KYD);

* OT BO3PACTa >XMBOTHLIX (MONOALIM XMBOTHbIM Tpebyercs Bonblwe nUTaresb-
HbIX BELLECTE Ha eAMHMULY Maccol Tena);

« OT Macchl >XMBOTHbIX (Bonee KPynHLIM XUBOTHLIM BCerpa Tpedyerca Gonbwe
NUTaTENbHLIX BEULeCTs);

* OT COCTOSIHMA XKMBOTHBIX (XMBOTHBIM, KOTODbIE OXMAAKOT NOTOMCTEO W/IU KOp-
MAT €ro MOJIOKOM, TpebyeTcsi OCOBEHHO MHOIO NUTATENbHDLIX BELEeCTs).

HOpMbl KOpPMNEHWs BCEX BMAOE JKMBOTHLIX ONPELEsieHbl YUYEHLIMU-300/10ra-
MM M 300TEXHUKAMW B pesyNblate CreumanbHbIX WCCNEeLOBaHUK U NpeacTasieHbl
B CNpasouHbix Tabnuuax.

B kauectee npumepa nonpobyeMm COCTaBUTb PaUMOH AN KPoNuKa maccon 4 kr
Ha 3UMMHWMHK nepuog. PaumoH AOMKeH COCTOATb M3 KOPMOB, COOTEETCTBYIOWMX BH1o-
NIOTHUECKUM OCODEHHOCTAM ¥ BKYCY JKMBOTHOrO. B HEM LOMKHLI COMEPKATLCA NK-
TarenbHble sewectea (cM. 1abn. 11.2) & KonuuecTee, HEOOXOAUMOM 3TOMY KPONMKY
B COOTBETCTEMU C HOPMOW KOPMEHMS.

CoOoTHOWEHWE NUTATENbHLIX BELECTE (NPOTEMHOB, >XMPOB, YINEBOLOE W Ap.)
B pauMoHe LO/KHO COOTBETCTBOBATb OMONOrMYECKMM OCOBEHHOCTAM >KMBOTHOTO.
Obwas nNuTaTeNbHOCTL PauMoHa A0/DKHA YAOBNETBOPATL NOTPEOHOCTL XKMBOTHOIO.

MocnenosarenbHOCTL COCTABNEHUA pauMoHa:

1. U3 cnpasouHmkoe cnegyer, 4TO 3UMOW KPONMKOB KODPMAT CEHOM, OBOLia-
MM, 3€PHOBbIMW KOPMaMM MU KOMOWMKOPMOM, T. €. Hallemy KPOAWKY HeoBXoauMbl
KOpMa TPEX rPYNN: KOHUEHTPUPOBAHHbIE, rpydble M COUHbIE, @ TAKXKE BUTAMMHDI
U MUHEpPaJIbHbIE BELLECTBA.

2. PaccumTbisaeM HOPMY KOPMAEHMs, nonb3ysch Tabnuuen 11.4.

' B Poccuickon @egepaunm 3a xopmosyio eauunyy (K. e.) npussta nuratensHocts 1 xr osca.
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o—\ Tabnuua 11.4

HOPMN KOPM/NIEHHA KPOJIHKOB B COOTBETCTBMH C MaccoW >XMBOTHOTO W ero
(PHU3HONOrHYECKHM COCTOSIHHEM

Hopmai xopMneHmua B cooTBETCTEMM C MAcCoW Tena
Kponuka (Kr) u M3IMONOrMHECKMM COCTORHHEM
MNokazarenn Kponsumxa
4,0 50 maccon 5,0 xr
C Kponbyaramu
Kopmossie eguumupl, r 130 160 220
Obmennan sneprua, Mx 1,36 1,67 2,30
MNepesapusaemmiit npotemH, r 12 22 34
Knetuarka, r 23 28 40
Nosapennan conb, r 1,0 1,0 1,5
Kanoumit, r 1,0 1,2 2,0
Docop, r 0,6 0,7 1,2
Kaporuu, mr 1,1 1,4 2,0

Kponuxky maccon 4 kr tpebyercs 8 cytkn 130 r kopmosbnix eguuny (k. e.), 12 r nepesapusa-
eMOro npotenHa, 23 r KneTHaTKK, a TakXKe CONb, MUHEPANLHLIE 3NEMEHTBI X KapOTHH.

3. Cocraensem nepeyeHb KOPMOB QNS KPOJIMKA C YKa3aHWEM NUTATeNbHOCTH
1 kr xopma W ero cocrasa (1abn. 11.5).

°j Tabnuua 11.5

l'lepeueub KOPMOEB ANA KpPOJQIHKa C yKa3aHHEM HMX NMUTaTeNbHOCTH H CoCTaBa

g [ 2 - - 'i
o . - & - ~
T o = - o £
Kopm g H] 5 3 & E
g - 2 3 S 8 2
= = S < e =
s
Aumenb 1,20 100 5.5 1,2 3,3 0.8
Ceno nyrosoe 0,50 50 25,6 6,9 2,1 15
Mopxosb 0,13 7 11 0.6 0,5 30

B 310M nepeure npefcragnedsl Bce HeODXOAMMbIE KPOJMKY Pynnbl KOPMOB:
KOHUEHTPUpOBaHHble (AumMerb), rpyboie (ceHo), couHble (MOpPKOBb).

4. OnpepensieM COOTHOLUEHWE NUTATENbHLIX BELECTE B pauMoHe, T. €. A0/
KaXK[Oro U3 KOPMOB 8 ODLUEM NUTATENbHOCTH PauMOHa.
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300TeXHMKM PEKOMEHAYIOT Takoe pacnpejesieHve ODLWEH NUTaTeNbHOCTH pa-
UMOHa KPONMKOB B 3uMHMM nepuon: ceHo — 50%, osoum u cunoc — 20 %,
KOHUeHTpUpoeaHHble kopma — 30 %.

Takum obpazom, ecan obwas nurarenbHocTs paumosa cocrasnser 130 r x. e., 170 ¢ ceHom
kponuk gomxe nonyuuts (130 x 50) : 100 = 65 r k. e., ¢ Mopkosbo — (130 = 20) : 100 =
=26 r k. e.,, a ¢ aumenem — (130 x 30) : 100 = 39 r «. e.

5. MerogoM nNponopuWi paccuuTbiBaeM HeoDXOQUMOE KOJ/IMUECTBO KaXAoro
kopma (cm. 1abn. 11.5). Hanpumep, ana sumeHs pacuérbl OyayT BbIrNsgeTb Tak:

B 1r saumens — 1,2 r k. e.

Brr—39«x.e x=(39x1):12=325r

Onpegensem, CKONbKO KaXAOr0 M3 NMTATeNbHbX BELecTs cogepxurca 8 pauuowe. Hanpumep,
8 KAXKQOM M3 BMQOE KOPMa npoTemHa [OMKHO Obith cnegylowee konuvecreo: 8 sumede — (32,5 x
» 100) : 1000 = 3,25 r; 8 cene — (130 x 50) : 1000 = 6,5 r; &8 mopkosu — (20 = 7) : 1000 = 0,14 r.
WUroro: 3,25 + 6,5 r + 0,14 r = 9,76 r. AHanoruuHo paccuuTniBaem COfEpXaHue 8 KOpMax W gpy-
rMX nuTatencHmx sewecrs. Peayastarm pacuertos zanucbizaem 8 tabaugy 11.6.

° N Tabnuua 11.6

Cocrae pauuoHa

o

i
g ; '™ BQ - [ =
gz | £ | £ 2| £ | Eq
Kopm E E @ g T € gz
o 4 ) 1=
s | = S 3 - xz

o

=
Aumenb 32,5 3,25 1,78 0,879 0,10 0,026
CeHo nyrosoe 130 6,5 33,28 0,89 0,27 1,95
Mopkosb 20 0,014 0,22 0,012 0,010 3,90
HUroro 182,5 9,76 35,28 1,78 0,38 5,88

Mocne KOPPEKTUPOBKK COAEpPKaHWE OCHOBHbBIX NUTATE/bHLIX BewecTs Byaer co-
OTBETCTBOBATL HOPME KOPM/EHMA.

CNNOBAPD: paunon xopmnenusi: HOPMa KOPMAEHWA: NUTATENBHOCTS
KOPMOB: KODMOBAas eauHNLA.

MPOBEPDBTE CEBSA: 1. Or wero zasucar HOPMBI KOpMaeHus xusoTHbix? 2. Ot wero zasu-

CUT pauMoH kopmaexns xueotHbix? 3. Ecan obwas nuTatenbHOCTd COCTaBNEHHOro pauMoHa CooT-
BETCTBYET HOPME KOPMJIEHUA, MOXHO N CHMTaTh, YTO PauMoH coctasnex npasunvko? 4% CJ | Bam

Hafo 3aMEHWTD B PAUUOHE XMBOTHOTO KOpMOsyld ceekny. Kakon W3 WMewwnxcs y Bac KOpMos
ANR 3TOTO NOAXOAWT Nyvlue BCEro: CMNOC, MOPKOSb, kaprodens, oTpybu, Toiksa, TpassHas pesxa?

* O PELLIUTE TaKylo 3afavy: secHod y depmepa cropen capau C ocrarkamu cewa. Yro emy
NPURETCA M3MEHWTL Ha DanXauwee BpemMs: PaUMOH KOPMAEHUA WAKU HODMBI KOPMIEHUS KOpos?
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II 3 MNMogroroeka KOPMOB K CKapMJIMBaHHIO

M pa3fja4ya >XMBOTHbIM

MOXXHO /11 NO3BONMUTL XKMBOTHOMY ObICTPO CbecTb BoNblwoe Konuye-
creo kopmoe? K ueMy 310 MOXeT npueectu?

CocraBve paumoH NUTaHWA, HeoDXOAMMO NOArOTOBMTL KOPMa K CKapM/uBa-
HUIO W NPOBECTH UX pa3fady. TexHONOrMM NOArOTOBKH KOPMOB K CKapM/AMBAHMIO
YKUBOTHBIM pa3HoobpasHbl. OHKM 3aBUCAT OT BMAA XXMBOTHBIX M OT BUAA KOPMOS.

U3MenbueHHe — 3TO camblit NPOCTONW U PACNPOCTPAHEHHbIM cnocod noaroTos-
K1 KOPMOB. M3MeNbYEHHBIM KOPM ObICTPEE HACLILEET KMBOTHBIX M JIydlue yCBauBa-
eTCsi, ero Nerko CMeWuBaTh C HyXHbiMu gobaskamu, aoauposarb. Ha HebGonblumx
hepMax MCNoNb3YKOT pyuHble KopMouamensuutenu (puc. 11.15) ana uamensyenus
oBoLWeN, KapToens, KyKypy3sbl u Gaxuesbix Kynbryp.

3epHosble KOpMa APODAT nepes CKapM/IMBaHKeM UbINAATaM, yTsTaM, Nnopocatam
C NOMOLLBIO 3ePHOAPOBMUNOK.

M3menbueHne — OAMH M3 TEXHONOMMUECKUX NPOLECCOB NOANOTOBKM KOPMOS, 3a
KOTOPbIM CNefyeT Npouece CMEeLMWBaHus, a NOTOM W pPasfauv KOPMOB YKMBOTHbIM.
Ha kpynHbix hepMax TEXHONOMMUECKYKD UENOUKY 4YacTo BbINO/HAET OAMH arpe-
rar — W3Me/bUMTE/Ib-CMECHTE/Ib-KOPMOPA3AaTUMK.

Tennosas o6pabortka kopma. MHorve xopma nepeg ckapm/IMBaHWeM nogeep-
ralor Tennoson obpabortke — 3anapuearor. 3anapMBaHMe KOPMOB — 370 WX
obpaborka napom. 3anapusaHve pasMmaryaer Kopm, ybusaer nnecHesvie rpudbl
u BakTepru. TEXHONOMMUECKHHM NPOLECC 3anapuBaHWs NPOBOAMTCA B KOpMO3anap-
HUKax. HacTto 3anapueaHue COBMELWAKOT CO CMELUMBAHMEM KOPMOB, M 3TOT NPOLECC
BLINO/NHAET OAMH arperar — CMECHTENb-KOPMO3anapHHK.

Pazpaya KopMoOB. TexHONOMMM pasfayn KOPMOB M KODPMAEHMS JKMBOTHBLIX 3a-
BUCAT OT MX BUONOrMUECKMX OCOBEHHOCTEH, a Takxe OT BuAa KOPMOB M cnocoba
COAEPKAHUA HKUBOTHDIX.

Ha cospemenHbIx hepmax TEXHONOMMUECKHE NPOLECChl Pasfayl KOPMOE NOJIHO-
CTbIO MEXaHW3MPOBaHbI U aBTOMATU3MPOBAaHDbI, @ HEKOTOPbIE Aaxe PODOTU3UPOBAHDI.

Mo3HaKOMUMCS C TEXHONOTMAMU pasfadun KOpMOB Ha (hepMax KpynHoro poraro-
ro CKOTa, rae NPMXOLUTCA Pa3sfasaTh XUBOTHbIM OueHb Bonblume 0OBEMBI KOPMOS.
Mexanuzaums pasgauv KOPMOB Ha depmax NpPUMeHsieTcs oueHsb AaeHo. Mexanuue-
CKMW KOpPMOpasfaTuuK, ABWrasch BAONb NOMELLEHUs, packnafbisaeT Kopm (ceHo,
CHNOC, CeHaX) psALoM C KopMmywkamu. Jlo3MposaHUs KOpMa He NPOUCXOLMT, No-
3TOMY MMEHTCS NOTEPM.

[ns TOYHOro AO3MPOBAHMA UEHHDBIX U AOPOrMX KOPMOB CKOHCTPYMpOBaHa as-
Tomartuyeckas nuHua. Coinyuve xopma sarpyxaor B OyHkep, a 3areM no Tpybam
C MOMOLLBIO MHEBMATMUECKOIO YNPABNEHUs packnagbisaioT no kopmywkam. Or-
fenbHas Tpyba noasefeHa K KaKAOW KOPMYLIKe.

PoboTt-kopMopasfaruMk — CaMOXOAHas MaluMHa C 3N1eKTPONPUEOAOM, ABHKETCA
N0 MOHOPENLCOBOM AOPOre, YNPaBNAseTcs AUCTAHUMOHHO C MNOMOLLLIO KOMNbIOTEP-
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O—/Puc. 11.15. Kopmouamenvuurtens

HOM NpOrpaMmbl, KoTopas obecneursaer LO3MPOBAHHOE pacnpefefeHde KOpMOs.
Briepsble asTOMarMueckylo pasfady KOpMOS NPUMEHWIM B NTUUESOACTSE.
Kypam-Hecylwkam, KOTOPbIX COLEpXKaT B KETOYHbIX Darapesx, KopMa nogakr

C NOMOLLBKD aBTOMATHUECKMX DYHKEDHDBIX KOPMOPAa3AaTuMKOR, KOTOpbIE nepeMella-

oTCs BhoNbL Garapen.

LUbinnar-6poinepos cogepykar Ha NOAY, M UX KOPMIEHWE OpPraHWM30BaHO Mo-
apyromy (puc. 11.16).

Ha csuHOBOAYECKUX (hepMax KOpMa B KOPMYLIKM Takxe nogawoT no tpybam,
HO KOHCTPYKUMM KOPMYLLUEK Apyrue.

Ecnu xusoTHble cogepxarcs OONbWMMM rpynnamu, BO3HUKaeT npobnema —
KOHKYPEHUMS Y KOPMYLIEK. JTO HacTO NPUMBOAMT K ADaKaM U TPaBMaMm XKMBOTHbIX:
NOPOCATa OTKYCbIBAKOT XBOCTbI APYr Y ApYra, Kypbl PackNEBbIBaloT roNosbl coce-
aam. Moatomy pasMep KOPMyLEK OQOMKEH COOTBETCTBOBATL YWC/IEHHOCTH >KMBOT-

0—/Puc. 11.16. Koprneune Gpounepos npu HanoONbHOM coAepxauuu, cnpasa — YCTPOWCTBO
KOPMYLKH




o—/ Puc. 11.17. Cranok ¢ uHausMayansHbiMm JOCTYNOM XABOTHMIX K KOPMY

HbIX, & MX KOHCTpyKumus — obecneymsarb MHOMBUAYANbHBIM AOCTYN >XUBOTHOTO,
Kak 3T0 W [enaltT Ha coepemeHHbix ceuHodepmax (puc. 11.17).

KOHKypeHUMA 3a KOPM Y KOPMYLUKM BO3HWMKAEET Y BCeX >XMBOTHbIX. KOWKM U co-
DaKn He UCKIIKOUEHME, M 3TO XOPOLWO 3HaKT BafeNblbl XMBOTHbIX. [Npuxoautcs
NPUHUMATL Mepbl ANA TOro, UTOBbI K&XA0Ee XXMBOTHOE MOINO NOJYYUTL CBOKO NOpP-
umio nuwm (puc. 11.18).

0—/ Puc. 11.18. Kopmnenne cobax u xowex

Bonblioe 3HaueHe UMEET YCTPOWCTBO U PACNO/IONKEHNE KOPMYLUKH: XUBOTHOMY
[OMKHO ObiTh yRobOHO gocTagatb M3 Heé KopM. [Mo3ToMy KOPMYLIKY AN KPYNHbIX
cobak enareNbHO pasMellarb Ha NoacTaske.

Mpov3BOACTEO TOBAPOB ANA YXO4a 3a XXMBOTHbIMM CTanO B NOCNESHWE rogbl
NpuBbINbHBIM BU3HECOM, NO3ITOMY B MarasmMHax MOXHO HaWTW Pa3Hble KOHCTPYKUMM
KOpPMyLWeEK He TonbKo ans kowek u cobak (puc. 11.19, @), Ho u ans mopckux
CBMHOK, wuHwuan, nonyraes (puc. 11.19, 6).

Mopckue CBMHKH, KPOMMKM, LWHHLWIMAMLI, B MEHIO KOTOPbIX BK/IOYEHO CEHO,
oxoTHO ByayT noegats €ro U3 CneuManbHbiX KOPMYLUEeK.
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O—/ Puc. 11.19. Kopmywsxu: @ — ans cobak u xowek; 6 — ana nonyraes

Hanpumep, aBTOMaTU3MPOBaHHAA KOPMYLLKa ANA KOWweK W cobak npegcrasnser
coboi YCTPOWMCTBO, MOAAIOWEE NUTOMLY KOPM B HA3HAYEHHOE XO35IMHOM BpeMsi.
Ha taiimepe MOXHO BbICTaBUTb BPEMS KOPM/IEHWA M pa3Mepbl nopuui. B HasHa-
4YeHHOEe BpeMs Yepe3 [O3aTOp KOPM MNOJAETCA U3 EMKOCTH B MMCKY.

Ecto 1 apyrue mogenu kopmywek. [ocnegHee [OCTHXKEHME B TEXHOMOTUAX
KOPM/IEHUS] AOMALHUX JKMBOTHbIX — 3TO ABTOMATMHYECKAs ¢yMHaA» KOPMYLUKA,
KOTOpas MMEeeT BCTPOEHHYIO KaMepy M MCnonb3yeT anroputm obpaboTtku usobpa-
YKEHUM, BbISENAN OT/IMUMTE/NIbHBIE YEPTbl KAKOOrO XXMBOTHOrO (NATHa, chopMy Mop-
OOYKM M T. N.) U y3HaBasa ero.

Takan KOpMyLKa NOAE3Ha AN5A BNAAENbUEB HECKONbKMX KOLWEK, 4TODbl KOHTPO-
NMPOBaTh, KOTGa M CKOMBKO KaKAas M3 HuX ecT. MOoXXHO HacTpouTb YaCTOTy Bbi-
paun 1 obveM nopumi ans xakaoro w3 nutomues. CneuuansHas naHens nepeg
KOPMYLUKOM B3BELWMBAET KOLLEK BO BPEMS KAKLOrO KOPMIEHMUS.

Bce panHbie KOpMylwka nepegaér BnajgenbuaM yYepes AomawHiow cets Wi-Fi
Xo3ssesa MOryT Cnegutb 3a CBOMMM KOLKaMW C MOMOLWbIO CMapTdoHa.

C/NNOBAPD: uamensuenue; 3anapusanme KOpMOB; pa3nada KOPMOS.

NMPOBEPDBTE CEBSA: 1. Kakue ocHosubie cnocobu NOATOTOBKM KOPMOB K CKapMAMBAHWIO
NPUMEHRIOTCA 8 XxusoTHosogcTse? 2. Kakue texHONOruueckue npoueccol, CBR3aHHLIE C KOpMae-

HAEM XMBOTHBIX, MOryT BbiTb cosMeweHs B8 cospeMenHnix arperatax? 3. Mouemy npu kopmneHum
WABOTHBIX B PYNNE BaXKHO, 4TODbLI pa3Mep KOPMYLWKY NO3BONAN KAXAOMY XMBOTHOMY MMETb CBO-
GoaHbin gocTyn K Kopmy?

.Q HOAYMAMTE, B 4EM OT/NHuME ABTOMATHIMPOBAHHBIX NPpOUECCOs, KOTOpHie NpUMEeHA-
0TCA 8 KOPMAEHHH XUBOTHDIX, OT MeXaHM3IWPOBaHHLIX Nnpoueccos.
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KABUHET U MACTEPCKAHA °

MpakTuueckas pabora Ana ropoacKUx LIKON

U3YYEHUE COCTABA TrOTOBbIX CYXMX KOPMOB ANA KOWEK MNU COBAK

M pruMedaHune pa6ora BbINONHAETCA rpynnamMmy No Tpu 4Yenoseka.

ObopynosaHue U Matepuans: obpasubl rotosbiXx CYXuX KOPMOB ANs
KOWEK MM cODaK HECKO/IbKMX TOProsblX MapoK B YNakoske (MAM yNakoBKM

OT KOpPMOB).

MocneposarenbHocTs paborbi
1. Obcyamnte ¢ OLHOKNACCHUKAMU OPraHU3auMio KOPMIEHWS KOLWEK MAW Co-
Hak. [lorosopurech 0 TOM, COCTas Kakoro Kopma Oyaer uayyarb KaXAbIW YfieH
rpynnbl (MAKM NPUHECET B KNACC ANS COBMECTHOTO W3yueHus).

Mprmeuanue: 8 obpasyax QNS U3YUeHWs LOMKHLI ObiTh NpescTaeneHbl
KOpMa AN MONOAHSKa (KOTATa, WeHKM), B3POC/bIX U CTapbiX XMBOTHbIX.

2. MNpoaHanuaupymTe MHMOOPMAaLMIO O COCTase KOpMa, KOTopas npeacras/ieHa
Ha ynaKoBke.

3. Pacnpegenire KOMNOHEHTbI KOPMa Ha fge rpynnbl: PacTUTENbHOrO NPOMC-
XOXKAEHHA U SKUBOTHOTO NPOUCXOMKAEHMS.

4. Onpegennte, Kakoh KOMNOHEHT KOPMa SBNAETCA OCHOBHbLIM (COAEPKUTCSH
8 HauboNblieM KonuuecTee).

5. CocrasbTe 0bwyio Tabnuuy comep)aHWs NPOTEMHOB, >XUPOB, KNETUATKM,
BUTAMMHOB U MWHEpa/IbHbIX BELLECTB B M3yyaeMblX KOpMax.

# Copgepxanne nurarensunix sewecte (s r uan %)

apka

xo:na Mporenun Hupw Knersarka Buramusni M::ﬁ’::r::“
| £

24
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6. Mo paHHbIM TaBNAULBI CPABHWTE NUTATENbHYIO LUEHHOCTb 0DPa3LoE KOPMOB.
BbisicHUTE, YyeM pasnuuaroTcs No COCTaBy KOpMa ANA MOJIOAHAKA, B3POCAbIX
JKMBOTHDIX, CTapblX XMBOTHLIX, U 0OBsCHMTE, nouemy 310 Heobxogumo. Onpe-
[eNUTe, NO KakvMM KOMMNOHEHTaM pas/iuuusi KOPMOs Haubonee 3HauuTeNsHble.
7. Obeyaure € TOBapHvLaMu COLEPKaHWE TENEBU3MOHHOM DEeK/lambl KOPMOB,
KOTOPbIMK Bbl KOPMUTE CBOMX JKMBOTHBIX, M BbICKAXUTE CBOE MHeHue 0D 3ToM
pekname.

8. MNpepnoxure CsoM BapMaHT peksiambl KOpMa.



TBOpueckun npoekr

CPABHEHME PALMOHOB NUTAHWUA PA3NMYHBIX AOMALUHMX XXMBOTHbIX

Mpumeuadue: 3TOT NPOEKT BLINONHACTCA [PYNNONH OAHOKNACCHUKOB,
Y K&XOOro M3 KOTOPbIX €CTb AOMALUHEE XWBOTHOE.

1. OnvwKTe pauvoH KOPMNEHWS CBOEro MNUTOMUA M CPaBHWUTE ero ¢ Npwu-
MEpPHbIM PaUMOHOM, KOTOPLIM DEKOMEHAYIOT CNEUMaNUCTbl ANA TaKUX XKu-
BOTHbLIX, @ TaKkxe ONpefenvre, COOTBETCTBYET /IM KOPMJIEHUE >KMBOTHOIO
HOpMaM.

2. CocraBbTe 418 K&KAOTO >KUBOTHOMO «NUPAMUAY NUTAHUA», B OCHOBAHWM
KOTOPOW HaXOAMTCA OCHOBHOM BUA KOPMa, a Ha Dosee 8bICOKMX YPOBHSX pac-
NONAralTCA OCTaNbHbie KOPMa.

3. Mo pesynvraram aton paboTbl NOAroTOBLTE pekomeHpaumu «Kak npasunb-
HO KOPMMUTL [OMALIHKUX MoBMMUEs».

MpakTuueckue 3apaHusa (ANA CeNbCKUX LUKON)

1. Haitgure 8 UnTepHeTe OnUCaHve COBPEMEHHDIX MEXAHU3MPOBAHHLIX TEXHO-
NOTUI 3aroTOBKM CMIOCA M CeHaxXa ¢ unncTpauuamu. Mogroroesre coobule-
Hye 06 3TUX TeXHoNOrusx ¢ npesexraunen. OObACHUTE, B UEM PA3NUUUA MEX-
Ly CEHOM, CEHaXOM U CHIOCOM, CPABHWTE MX NPEUMYLLECTBA M HELOCTATKM.
2. Kpartko ONUWWTE MawuHbl ¥ MEXaHW3Mbl, KOTOpblE NPUMEHAKOTCA Ha Ka-
XAOM 3Tane TEXHOMOTUYECKOrO NPOLECcca 3aroTOBKM TPassHbIX KOPMOB, Npeg-
CTasbTe U30DPaKEHUS MX BHELWHEro suAa M paboumx OpraHoe, NoO BO3MOXHO-
CTH NPOLEMOHCTPUPYHTE BUAEO3ANMCH PaboTbl 3TOM TEXHUKM B none.

JKCKypCHUH

1. OpraHusyire 3KCKYPCHIO B NONE U CHUMUTE BUAEOCKKET O COBPEMEHHbIX
TEXHONOIMMAX 3arOTOBKM TPABAHLIX KOPMOB, KOTOPLIM 3aTeM obcyaute 8 knac-
ce.

2. O3HaKOMBLTECH C TEXHONOMMUECKUMU NPOLECCAMM KOPMIIEHUS XUBOTHLIX Ha
COBpeMeHHbIX hepmax.

MpakTuueckue pabortbl

1. MEPBOE KOPMNEHWME UbINNAT

Mpumeuanusn: 1. MNepebit pa3 upinnéHka kopmaT yepes 16—18 u nocne
BbINYN/IUBAHMA.

175 o—



2. Ecnm upinnsata npuobpererbl B MHKyDaTOpe, Hago cpasy e nocne focras-
KW HAKODMMTb MX BaPEHDLIM SAHMLOM MW CBEXMM DPACCbINUaTbiM TBOPOroM.

ObopynosaHue: 3NEKTPONIMTKE; KaCTPIONA; AHWUA KYPMHDIE, KYXOHHbIM
HOX; pasfenodHas [JOCKa: KopMywka (nnacTMaccoebit NOQHOC).

MocneposarenbHocTs pabots
1. Ceapure anua skpyrtyro (u3 pacuéra 1 auyo Ha 10 upinnsr). Ouucture ero
OT CKOPAYNbl.

MpumeyaHue: ckopnyny He ebibpacbisante. OHa ABNSETCH MUHEPANbHOM
NOAKOPMKOM ANl PACTEHWH.

2. Menko nopybure snua HOXOM.

3. Monoxwure snua B KOpMywKy. [MoMecTUTe KOpMyWwKY BOAM3M MCTOUHMKA
oborpesa. lpuenexkure K HeH BHWUMaHME UBINASAT, NOCTYYae Naiblamu nNo eé
Kpato.

2. KOPMNEHME UbINNAT B BO3PACTE 12 AHEM

MprMmeyaHue: 8 3TOT NEpUOL ULINAAT KOPMAT 8 pa3 B CYTKM, yepes Ka-
xable 2 u. Yrobbl HOUHOM Nepepble B KOPMAEHWM Dbl Kopoue, YTPOM Hago
KOPMUTL UbINAAT 8 6 4, a seuepoM — okono 20 u. B yTpeHHue KOpMAeHus
Nyylle BCEro Aaeartb MNWEHO, MeNKoAPODNEHYID KYKYPY3Y, SUMEHHYH Kpyny.
[HEM ubINAAT Nlyylle BCErO KOPMWTb B/I&XKHBIMK KOPMOBbIMU CMECAMM.

ObopynoBaHue: KOPMa; KacTPIONA; KOPMYyLLKA.

MocneposarenbHocTs pabotsi
1. Paccuurtaite KONUYECTBO KOPMOB, KOTOPOE HYXXHO 83ATb ANS NPUrOTOB/NE-
HMA KOPMOBOW CMECH, BOCNONb3oBaswMch Tabnuuen 11.3.

Mpumep pacuéra cocraBa cmecu ans 100 upinnar 12-gHeBHOro Bospacra

Lnsa Takoro noronoebs Ha cyTku Heobxogumo: 3epHa (Mnu kpyn) — 1,5 «r,
*Mbixoe — 50 r, tsopora — 250 r, Mena, paKyleK uau SUUHOM CKOPAYNbl —
70 r, 3enenun mnu mopkosu — 500 r.

2. Hatpute MOpPKOBb Ha MENKOW TEPKe, 3e/ieHb M Anla Menko nopyobwure.

3. MNepemelanTe NONOBUHY PACUETHOIO KOJIMYECTBA 3E€PHOBLIX KOPMOB (BTO-
PYKO NONOBUHY MOXHO CKOPMMTb B UMCTOM BMAE) M OCTa/lbHble KopMa. YBnax-
HWUTE CMECb NPOCTOKBALIEH WMAM ODPATOM [0 MNONYYEHHA PACcCbINUATOM CMecH
(CNUILKOM BA3KME CMECHM MOTYT CK/IEMBATL KIIKOBUKM, Nepbsi).

4. Pazpnenvte NOArOTOBNEHHbIE KOPMa Ha CTONLKO DPaBHbLIX NOPUMM, CKOMLKO
pa3 ebl Oysere KOPMUTL UbinnAaT cmecbro (3 unm 4 pasa).

5. Paznoxute Melwanky nNo KopMylwkam u Habnopante 3a noegaHveMm xopma.



Mpumeuanue: KaXAYO NOPUMIO UbINAATA LOMMKHLI CKAEBbisaTb 3a 30—

40 muH. Ecnm OHM noeparoT KOpM paHblie 3TOro CPOKa, TO MOPUMIO HYXKHO
YBEUUUTD.

3. ONPEAENEHME KAYECTBA CEHA'
MocnepoBatenbHocTs paboTsl

1. Paccmorpure nyuok ceHa maccon 200300 r v onpegenvre ero xapaxre-
PUCTHKM:

* UseT ceHa (3eN1EHbIM, CepoBaTo-3eNEHbIN, DYPOBaTO-3eNEHbIN, APKO-3eNE-
HblM, DeNécbii, CBETNIO-KENTLIN, TEMHO-KENTbIN, KOPHUUHEEBbIH, YEpPHDIM).

Mpumeuarune: xopowee CEHO LOMKHO UMETb 3ENEHLIK MM TEMHO-3e/E-
Ho useT. CBETNO-KENTLIM UBET FOBOPUT O TOM, YTO NPM CyLUKE CEHO nonaga-
N0 NOA AOXAb, B8 TaKOM CeHe MeHblue nuratenbHbix sewecrs. CeHo, KoTopoe
NepecyweHo Ha CONHUE, UMEET caeTnbii, Benécoin user. MNpu nepecywmsaHuu
COLEPIKAHHE NUTATENbHLIX BELLECTS B CEHE TAKXKE CHWXAETCA. TeMHO-KENTLIN,
KODUYHEBLIM M YEPHDLIM LBET UMEET MCNOPUEHHOE CEHO;

* 3anax ceHa (apomarHbiiM, 3aTX/IbIM, NNECEHHbIN);
° Ha/IMuMe 3arHUBLUMX MM 3an/IeCHESEsILMX PACTEHWH;
* B/IAXKHOCTL CEeHa.

Mpumeuanue: ceHo HopmanbHOM enaxHocTH (17 %) xopowo ckpyuusa-
ETCA B XKIYT U He Tpewmr. [lepecylieHHoe CeHO Npu CKPYYMBEHWMM TPELUMT
M JIOMEETCs, a NpU BCTPAXMBaHMM WypWwKT. HepocywerHoe, BNaxHoe CeHo Ha
ouynb NPOXNagHoe, IOMAETCSH TONbKO MNPU MHOMOKDATHOM MEPEKPYUUBAHUM;

* ODNUCTBEHHOCTL CeHa (Hanuuue NUcTbee Ha crednsx).

n pUMeYaHue: NoTeps IMCTbEB NPU 3aroToBxKe CeHa CHUXXaeT ero UeHHOCTb.

2. Peaynbratbl UCCNEAOBaHUM 3anulUMTE B TETpadb 8 CAEAYIOWeNn nocsieqo-
BATENIbHOCTH: LBET W 3anax; NPYM3HaKu NOPUM; BNAXKHOCTL; 0B/IMCTBEHHOCTD.
3. OueHnTe KauecTso ceHa No Kaxaomy nokasareno s Gannax or 1 go 5.
4. OObACHUTE CMbICN KPECTbSAHCKOW MOroBOPKM: «HTO Ha Tpaske NIMCTOK, TO
KOPOBKE MEAOK».

KopmneHue UBOTHBIX — CaMbli BAXKHDLIM 3IEMEHT TEXHOIOMMH, CBA3AH-
HbIX C NPeobpasoBaHUeM >XMBOTHBIX OPFraHW3MOB B MHTEpEecax uYeNosexa.

Bce kopMa, ucnonbayemble 8 TEXHONOMMSAX >KMBOTHOBOACTBAE, COCTOSAT U3
OCHOBHBIX NUTATE/NbHLIX BELLECTE — DENKOB (NPOTEUHOR), XMPOB, YIIEBOL0B,

! Jra pabora Moxer BGniTo BLINOAHEHA ¥ FOPORCKMMM LIKOALHAKAMH, KOTOpbie npuobperaror
CEHO ANA KPONWKOB MAW MOPCKMX CBMHOK B 300MarasuHe.
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BUTAMMHOB M MUHEpanbHbiX Bewects. KopMaeHue K1MBOTHbIX A0MKHO obec-
NEYUTL NOCTYN/IEHUE B MX OPraHWMaM [OCTATOUHOIO KONMUECTBa NUTaTeNb-
HbIX BEWECTs AN NOANEDKAHMA 300DPOBbSA U XKUIHEAEATENbHOCTH.

KopMneHue >KUBOTHBIX COCTOMT W3 HECKO/IbKMX TEXHONOMMUECKUX Npo-
LeCCOos: 3aroTOBKa M XPaHeHWe KOPMOB, COCTaB/IeHHe PauMoHOB, NOAroTos-
Ka KOPMOB K CKapMJIMBAHUIO, pasjaya KOpPMOB.

Ha coepeMeHHbIX >XMBOTHOBOAYECKUX (hepMax BCe TEXHO/OrMUecKue
NPOLECCH], CBA3EHHbLIE C KOPMJIEHUEM >XMBOTHDLIX, MEXAHWU3UPOBAHDI, a He-
KOTOpble aBTOMATH3WPOBaHbl U POBOTUIUPOBAHDI.

NOABELEM UTOIU: 1. Yem kopM ans AOMALHUX XMBOTHBIX OT/IMUAETCA OT
KOPMa AWMKMX >XMBOTHbIX? Yem Bbi3gaHbl 3TH pasnuuusa? 2. Yro takoe cunoc v
Kak ero nponssogat? 3. Kakve 3epHOBbie Ky/bTypbl UCMONB3YIOTCSH HA KOPM CKO-
1y? 4. Kakve osowm ckapmausalotcsi ckoty? 5. [lns uero 8 Kopma >XMBOTHbIM
Hago pobasnatb MuHepanbHble Aobasku W BuTaMuHbi? 6. HTO Takoe paumoH u
HopMa kopmnerus? 7. Kakue nurarenbHble sewiectsa LO/MKHbI BXOAUTL B COCTas
KOPMOB [ANA [OMalHuX xusoTHbiXx? 8. Kakon obpaboTtke nogsepraiorcs kopma
nepeq cxapmnusanumem? 957, Kakue npouecchl MOXHO aBTOMATU3MPOBATL B XKW-
soTHOBOACTBE?
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MocTpoerne QEMOKPATHUECKOrO rOCYRapcTea HEBO3MOXHO De3 yuérta KenaHwn
€ro NONHONPABHLIX PaXAaH, KOTOPblE BLIPAKAKT CBOE MHeHWe Ha pedepeHay-
Max, Npu sbibopax PYKOBOLSLMX OPraHoB YNPABNEHUA W NPe3ufeHTa CTpaHbl.
MHeHue NIofei Hafo YUMTbIBATL HE TONLKO NPU PELUEHMM BOMNPOCOB, BAXHLIX ANA
pasBuTMA BCEW CTpaHbl, HO M 8 Macwrabe >XU3HM OTAENIbHOIO PErMoHa W aaxe
HeBONLLIOro KONNEKTHBA. ITO NO3BONSET U3berartb KOH(IMKTOB M CTPOMTL XU3Hb
U AEATENLHOCTL HA NPUHUMNAX COTPYAHUUECTBA. TEXHONOTHH COUMONOTUUECKMX WC-
CNefoBaHui NO3BONAKDT NONYUHTL COOTBETCTBYIOWLYIO MHGOPMAaLMIO.

Bbl y3Haere:

® /1 YEro NPOBOAATCH COUMONOTMUECKHUE WMCCELOBAHMS;
® C NOMOWBIO KaKWX TEXHONOTMH MOXHO BbLISICHUTL MHEHWE /IOAEH MO ToMy
WK MHOMY BONPOCY.

Bbl HayuuTecs:

® rOTOBWTL MaTepuanbl ANsl OCYLWECTB/IEHUA Pa3/IMuHbIX BAPUAHTOB TEXHO/NOMMM
COUMONOMMUECKHUX UCCNEA0BAHMUM.
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'Iz I Ha3sHaueHue COLMONOTrHYECKUX UCCNefOBaHHH
L ] 1 ]

Yro takoe onpoc Hacenendua? [ns yero oH Moxer BbiTb Heobxoaum?

Couuonoruyeckoe MCCNefoBaHUe SBNSETCH OAHWM W3 HaNpas/eHWH HayuHbIX
ucenenosaqmm. OHO No3s0ONAET NONYYMUTL MHbDOPMaUuo 0D obbekTe (OTaeNbHbIN
yenosek, rpynna Mogen uiKM coobulecrso).

C NOMOLLBIO TAKOTO UCC/IEA0BAHMA YOAETCA Y3HATb MHeHUe DONbIWMHCTBA Noaen
B rpynne, HaceneéHHoMm nyHkre, obnacry, xpae, pecnybiuke WNM BO BCEW CTpaHe.
MNposegéHHoe UcCneaosaHre NO3BONAET NPEeACKasaTb MCXOA MNONUTUUECKHX BblIDO-
po8, OOBLACHUTL MACcCOBOE HEefOBONLCTEO HACENEHUS MM YBJIEYEHUE HEKOTOPLIM
TOBApPOM, 3CTPAAHOM 3BE3[0M, DE/IMIMO3HOM UAEEeH.

Couuonoruueckoe UccneloBaHue — 3T0 CUCTEMA JIOMMUECKM NOCNefoBaTe b-
HbIX METOAMUECKHMX W OPraHM3aLUMOHHDLIX AEHCTBMM, NOAUMHEHHDLIX EAMHOW Uenw:
NONYUYNTL TOUHBIE U ODLEKTMBHLIE AaHHble 00 M3yuaeMOM COUMaNbHOM OObeKTe,
ABNEHWU U npouecce. Hanpumep, gaHHble O NOBELEHWM W YCNEBAEMOCTH YUaLLMX-
C B WKONe, 00 YBNEYEHWHM LWKO/NLHUKOS OAHUM M3 MYy3bIKa/IbHbIX Hanpas/eHun
WT: L

Coumonoruueckoe UCCNeloBaHue CTPOUTCS Ha OCHOBE pa3paboTaHHON Uccneso-
BaTesieM NporpaMmbl, BKIYaOWen 8 cebs cnepyowme rnasHble pasgesbl:

* onpegeneHye Uenu, 3agad, obvexra v npeaMera UCCNefOBaHMS;

* onucaHue Mmetonos cbopa AaHHbIX;

* BbIOOP METOAMKM aHanu3a v OOBACHEHUA NaHHbIX.

Onpepgenexne uenu, 3agay, o6bekTa, npegMeTa U METOAOB MCCNEAOBaHUA.
Llenbio MccneqoeaHus ABNAETCA €ro HanpasNeHHOCTb M TOT KOHEYHbIM pesynbrar,
KOTOPbIM KeNateflbHO MONYUMTb. 3afauv MCCNEf0BaHWA — 3T0 TO, UTO HYXKHO
coenars ONs DOCTHXEHWs xenaemoro pesynsrtara. ObbekTamu uccnegosaHus Mo-
ryt ObiTs OTAENbHbIE CYOBLEKTbI MM Kakas-To ODWHOCTL NI0AeH, KOTopble A0/K-
Hbl ObiTb U3yueHsbl. MMpeaMer uccnegoBaHusi — 3T0 Te XapaKTepUCTHKM oObekTa
UCCNe0BaHMA, KOTOpble ByayT M3ydyartbes.

Metog uccnegosanus npeacraenser coborn opMy OpraHusaunu LesiTeNbHOCTH
uccneposatens Ans nonyyeHusi MHopMauMu o npegmere uccnegoeadus. Metog
UCCNefoBaHMa onpeaensier 1o, Kakum obpasom cobupaercs Heobxoguman WHGOpP-
Mauus.

Metoabl couuonorMyeckux uccnegoBaHuM. [lpu nposegeHun couuonoruue-
CKMX MCCNENOBaHUM aHaNM3UPYIOTCA OhULMANbHBIE W HEO(HUUMANbHBIE AOKYMEHTbI,
OTHOCALLMECA K OOBEKTY U NPeaMETY UCC/IENOBaHUA: NPasuNa, NONOXEHUS, HOPMbI,
YCTasbl, NIWUHbIE AOKYMEHTb (AHEBHWKM, MEMyapbl, /IMUHAsA Mepenucka, 3anucku
NPOMECCHOHANBHOTO XapaxkTepa). ITv UCCNefoBaHUs NPOBOAATCA CNeLUaNUCTaMu.

Onpoc sisnsiercs Hambonee pacnpoCTPaHEHHON TEXHONOIMEH NONYYEHUS COLUMO-
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noruyeckon uHdbopmaunn (puc. 12.1). OH nposogurcs 8 (OPME aHKETMPOBAHMA
U WHTEPBbIOUPOBAHMS.

o_/ Puc. 12.1. MNpumep coumonoruueckoro onpoca

BapuawTs oTeeTon

1
Vgen xopowas, He npapétcs
HOCHTL C CODOA MHOTO QOKYMENTOR

A
ELmeast (iaci vxosas kapia
H1a n

1 S

310 conparMeHno
1

MNOX0, TaK KaKk NNACTUKCEYIO <apTy

NErKO NOTEPSETH ¥ OAMD BOCCTANARNUBATE
i

Mnoxo, Tax Kax BOIMONEH BINOM

W OXALOHHE DAMHHLX KAPTW
1

1 He CMOrY NONLICSATLCA NNECTHKOSOR KAPTOR

Crcrona HEHaNEXHA, MOryT OuiTe com 8 pabore

Tectvposanve npegcrasnser cobow sapuaHT onpoca. lNpu TecTMposaHuM W3-
YYaeTCsi CMCTeMa BbICKA3blBaHWW, COMNAacUi WAM HECOrNacuM, MNO3HAKOMUBLUMCH
C KOTOPbIMK YAAETCH OLEHUTL OTHOLUEHWS MEXAY NOAbMH, NPU3HAKM, HOPMbI MK
OTK/IOHEHHSA,

CouroMeTpUA — 3TO TEXHONOMMS OUEHKW MEXJIMYHOCTHDLIX OTHOLIEHWH MEXAY
KOHKPETHbLIMU MIOAbMM B rPYNNe, Mexay rpynnon U IMUHOCTBIO, MeX4y rpynnamu
K fgaxe uenbiMu coobuectsamu. OHa moxer exknwouate 8 ceba HabnogeHue
M onpoc.

CoumanbHblt 3KCNEepUMeHT NofobeH 3KCNepUMeHTy, NposoguMomMy 8 obnactw
ECTECTBEHHBIX HayK MM TexHuku., OH 3aKNK4aeTca B M3yueHUM COUManbHbIX 0Ob-
eKTOB, SB/IEHWH U MPOLECCOB, KOTOPLblE NPeAnonaraT BO3LEHCTBME Ha HMX Che-
UMA/IbHO BbIOPaHHbIX (HaKTOPOB, U3MEHAIOWMX M HaNpPas/sioWKX WX Da3BUTHE.

CounannHbii IKCNEPUMEHT BKIKOHaeT 8 ceDA: BHECEHUE U3MEHEHWH B CIIOXME-
LUMECH OTHOLWEHUS, KOHTPO/Ib 38 B/IMAHWEM M3MEHEHMW B LEeATeNbHOCTH U No-
BEAEHWH NIMUHOCTH M COUMANbLHBLIX [PYNN; aHaNu3 v OUEHKY De3ynbrartos 3Toro
BAMAHNUA.

MpuMepoM COUMANBLHOTO 3KCNEPUMEHTa SBNSETCA Hayano seefenusi Egusoro
rOCYAapCTBEHHOMO 3K3aMeHa ANs aTTecTauuM BbINyCKHWUKOB WKON. Takyw dopMy
aTTecTaumMu NPOSEPSNM B YC/IOBMAX COUMANbHOTO 3KCNEPUMEHTA.

Jkcnepumert Goin Hauat B 2001 r. 8 pecnybnukax Yyesawwuu, Mapun 3n, Axy-
Tvm, a Takke 8 Camapckon u Poctosckon obnactax no socbMu yuebBHbiM npeame-
Tam. B 2002 r. yxe B 16 pervoHax CrpaHbl NPOLUEN 3KCNEPUMEHT MO BBEAEHMIO
EquHoro rocypapcreedHoro sksamena (puc.12.2). B 2003 r. 3kcnepumeHT oxsa-
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n 47 pecnybnuk, kpaee, obnacren
M apyrux cybvekros P®. B 2004
r. TAaKOW 3K3aMeH NPOBOAMACA YiKe
8 65 pervonax crpaHbl. Mccneposare-
N onpegensnu Haubonee ycnewHsle
hOpMbl  OpraHu3auuuM M NposefeHUs
Er3.

Ona cbopa AaHHbIX NPaKTHYECKM
He npuMeHsieTcs Kakon-nubo Tex-
HUUYECKUW MHCTpymerTapun. Mcknio-
UEHUEM SBNAKOTCA TONBKO CpeacTsa
cena3n  (nouta, TenedioH, KOMMNbIO-
TEpP), KOTOPbLIE CAYXKAT CPeacTBamu
KOMMYHMKaUKK B OTCYTCTEME HENOCPEACTEEHHOIO KOHTaKTa MEexay MCCnefo-
BaTefieM W M3ydaembiM OOLEKTOM.

o_/ Puc. 12.2. Nposegenne Eaunoro rocypap-

CTBEHHOIO 3K3aMeHa

NMPODECCHUU U NPOU3BOACTBO. Couronormueckue uccnefosaHus npo-
BOAAT COUMONOTH.

Passusaroluasnca 1 nepcrnekTueHas nNpodeccus CouMonora HanpaeneHa Ha rny-
OoKoe m3yueHue ODLLECTBA C NOMOLLbKD CNEUMaNbHOM METOAWKW MCCEefOBaHWUH.
B 3asvcumocT o1 cdep MccnefoBaHus AaHHbii PabOTHUK MOXeT OblTb Takke
aHA/IMTUKOM, MapKeToNoroM, NOAUTTEXHONOIOM.

Couronora MOXHO Ha3saTb YUEHDBIM, KOTODbIM, MCNONbL3Ys MaTeMaTuueckue Me-
TO4bl 0BPabOTKM NONYYEHHOM NPU ONPOCE HAaceNleHUs MHMOPMaUWK, CocTasnser
KapTUHy pasBuTHs Bcero obliecTea, MueT narybHble SBNEHUS W CO3AaET NNaH no
CTaBUNU3AUMM U YNIYULLEHWIO CNOXUBLUEHCSH CUTYaUMUM.

Ceo€ passuTve [aHHas CneuranbHoCcTb nonyduna Gnarogaps hpaHUy3cKomy
yuenomy Imunio [iopkrenmy. B csoeit paborte oH gaean onucaHue MHOMMM CO-
LUMONOMMUECKMM METOLAM WUCC/EA0BAHUM, KOTODbIE HA AaHHLIM MOMEHT CUMTAKOTCA
OCHOBONO/MAratoWUMHU NPUHUMNAMU KNACCUYECKON COUMONOTMMH.

YHUKaNbHOCTL AaHHOW NPOMECCHU OCHOBLIBAETCA Ha YMEHMsX COTPYAHMKa pac-
KDPbITb NPUUMHY PasHOOOpasHbIX CoUManbHbIX NPOBNEM U SBNEHWH, NPOAHANWU3UPO-
BaTb NOJNYYEHHYHO MHBOPMALHUIO U DbICTPO CPearyposaTh Ha M3MEHEHUSA B CoLMalb-
HOM CTpyKType Bcero obuecrsa. Mectom pabotsl gns coumonora MOXer crarb:
aHA/IMTUYECKMH COLMA/IbHBIM LEHTD, KOHCA/NTUHIOBAA KOMMAaHUA, MYHWUUMNA/IbHbIE
MK rOCYAapCTBEHHbIE OpraHbl BNacTv, Kagposas cnyxda, CMW, usgarenscrso,
MapKETHHIOBbIM OTAEN NPH KPYNHLIX NPEANPUATHSAX, a TakKe pasHble upMbl, rae
MMEETCA KOHTaKT MeHexepa ¢ obwecTsom.

Bbiyunutbca ¥ NONYunTb NPOGECCHIO COLMONOTa MOXHO B By3e, NOCTYNUE Ha
CNeUHansHOCTb «COLMONOMMSIM.

Mpodreccun counonora NOAXOAUT NOOO3ZHATENbHLIM, MbITAKBLIM NOAAM, CNO-
COOHBIM KPWUTHUECKM BOCMPUHMMATL 00y MHGOPMauMio, seab AN Toro Ytobb
OAHO3HAUYHO YTBepXAaTb UTO-MBO0, HYXHO cHauyana yOeauTeNnbHO 310 AoKaszarb.

He cnegyer gymarts, 4to couMonor — 310 rymanutapHas npogeccus. Crygen-
TY-COUMONOTY NPUXOOUTCS OCBaWBaTb MHOIMME MaTeMaTMUECKME METOMbl, a TakxKe
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TaKvMe HayKu, Kak Teopusi BEpOSITHOCTEM, CTATUCTMKA, AWCKPETHas MareMarvka.
HeobxoanmMo 3HaTh OCHOBbLI (DHNOCO(HM, NOTUKH, UCTOPHKM U XOTA Obl OQMH MHO-
cTpaHHbii 83bik. Counonorn — 310 oBpasoeaHHble, UHTEPECHDBIE MIKOAM, FOTOBbIE
nogaepxarb Noboi pasroeop, Nodyo Temy.

3apnnara couMonora 3asuMcut oT Ton cdepl, rae ox paboraer. Ero gomxHocTb
MOXET Ha3blBaTbCA COBCEM MHaue, U paboTaTb OH MOXET NOoYTH B NKBOK OTpaciu,
rae HeoBXoAuMO pelars COUManbHbie BONPOCHI.

Doxon 3asucut o1 onbita pabotbl M OT 0ObEma 3HaHun. Ecnm sbi snapeere
XOTsi Obl O4HUM MHOCTPAHHDLIM A3bIKOM M yMeeTe NONb30BaTbCA NPOrpaMMamMu Ans
aHaNM3a AaHHbIX — LWAaHC Ha BbICOKYK 3apnnary ropasgo 6onbue.

Paborogarenu cMoTpaT Ha onbiT paboTbl, NO3ITOMY HakanAMearb ONbIT HYXHO
ewe B cryaeHueckue rogsl. HaumHat MOXHO, HanpuMep, YCTPOUBLIMCL Ha pabory
uHTepsbroepoM. [Noaxke, korga OyayT OCBOEHbI NEpBOHauYaNbHble HABbIKK, HEobXo-
AuMble ANs AaHHOM NPOEeCccH , MOXHO npeTerfgoearb Ha Oonee cepbesHble aHa-
NIUTHUECKUE LOMKHOCTH. 3anuchb O Takol NpodeccHy B pesioMe ANs YCTPOUCTsa
Ha paboTy co3gacT nonoxuTenbHoe BnedarneHwe y paborogarens.

Ewe oaun xopowui cnocod Hakonnenus onbita — 3T0 UCNO/Mb30BaHWE CTYAEH-
yeckor npakTuku. OHa ecTb y BCeX CTYAEHTOB. 3apaHee nNofyManTe O KOMNaHWM,
r4e 8bl XOTUTE NPOXOAMTL NPaKTUKY. YCTPOUTLCA Tya BOMKEH NOMOYLb Baw B3,
€CNK OH COTPYQHWYAET C 3TOM KOMMaHWeM.

Ycrpaugasch Ha paborty B KpYNHYHO KOMMNaHMIO, Cnegyer nocMoTpeTb M3HYTPH,
Kak Npoucxogut pabounn npouecc, 1 nonpobosarb YTO-TO cAenarb CaMocToATeNb-
HO. KOHEUHO, BbINONHATL KaKWe-TO Cepbe3Hble NOPYYEHUS BaM Cpasy HUKTO He
LOBEPUT, 3aT0, ecnv Bbl OyaeTe AOCTATOMHO aKTWBHLI W NOOO3HATENbHDI, BalIM
WaKchl ocTarbes paboratb B 3TOM KOMNAHWK BO3PacTalor.

Y coumonora ecrib [ga OCHOBHbIX KapbepHbiX NyTM — 370 Hayka M OuaHec.
Ecnu couvonor pelwmnrt 3aHATbCA HayKoW, OH AOMKeH OyAer usyuarb pasnuuHbie
courasnbHble SBNEHMA, NyONMKOBATL CBOM TPYAbl B HAaYUHbIX XKypHanax, BbiCTynarb
Ha HayyHblX KOHMepeHUUsX.

Te, KTO peLMT 3aHATLCA NPUKNALHOM COUMONOrUen, T. e. NowTH B cepy bBus-
Heca, MoryT pabotarb B KOMMAaHWM, 3aHUMAIOLLENCS MAPKETMHIOBbIMM U /1I0ObIMK
APYIMMU UCCNEAOBAHNUAMM.

CNNOBAPD: couvonoruseckoe nccnegosaHue.

MPOBEPDBTE CEBA: 1. Yo raxoe coumonoruueckoe uccnegosanme? 2. Kaxue ocHosHble
nosdumm BxaovaeT B cebs nporpamma couuonoruueckoro uccnegosanus? 3. Yro rtakoe uens,
3apaun, obbvexr, npegMer u metoani coudonoruveckoro uccnegosanusn? 4. Kakue merogsi npu-
MEHAIOTCA NpW counonorayeckux wccneposanusx? 5. [ns uero npepgHaszHauesa counomerpus?
6". C xako#t uenbo NPOBOAUTCA COUMANDHLIA IKCNEPUMEHT?

rIO,llVMAMTE, noyemMy rocyaapcreo He cpaly NpOBOAWMT couManbHblie pedopmbl, a npegea-
DHTENBHO OCYLECTSNRET COUMANbHLIN IKCNEPUMEHT.
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12.2- TexHOnorMu onpoca: aHKeTMpOBaHHWe

KakoBa uenb nposefeHusi aHKeTUpoBaHua?

Onpoc — 3t10 TexHonorua cbopa uHopMauMu 00 u3yyaeMbix obBvexrTax,
OCHOBaHHasl Ha BbICKA3bIBAHMSAX M OTBETAX Ha ONpefesiEHHbIE BONPOChI OTAENbHBIX
YUACTHUKOB Wccneayemon rpynnol. Mx oreertbl BasvpyroTcs Ha ONbiTe M 3HaHWSIX.

AHKETMPOBaHKE OCHOBAHO Ha COOpe WHMOPMAaLMK C NOMOLWBIO CMUCKa 3apaHee
NOArOTOBNEHHDLIX BONPOCOB. JTOT CMMCOK Ha3bBAETCH aHKETOW. TOT, KTO oTeeyaer
Ha BONPOCHI @HKETbl, HA3bIBAETCsl PECNOHAEHTOM, a TOT, KTO 3afaél Bonpockl, —
KOPPECNOHAEHTOM.

®opmbl BONpocoB U oTBeToB. CofepKaHue BONPOCOB AN PECNOHAEHTA U UX
KO/IMUECTBO NOABHPAIOTCA TaKuM 0OpasoM, YToObl NONYYMTb AOCTATOYHO WHGOP-
Mauum 06 uayuaeMoM ODBEKTE COUMONIONMUECKOro uccnenosanus. OnTuManbHbim
MoxHo cyutath 30—50 Bonpocoe 8 aHkerte.

Bonpocsb! gomkHbl GbiTh ChOpMYNUpOBaHbl TakuM oBpa3om, 4yTobbl pecnoHge-
HTbl OAHO3HAYHO NOHWMANK CMBICA TOrO, O YEM UX cnpawuearoT. Bonpocs! 4omxHbI
COAepXaTb Kak MOXHO MeHble cnos, npumepHo 1520 cnoe, sxnkouas Npeanoru.

DopmMa OTBETOB PECNOHAEHTOB MOXeT OblTb pasHow. B camom npocrom cinyyae
PECNOHAEHT OTBEYAET CBOMMU C/0BaMU. B aHkere nocie Kaxaoro sonpoca ocrae-
nserca csobofgHoe MecTo, Kyfa PecnoHgeHT Bnucbisaer cson orteer (puc. 12.3).
Takas dopMa QOKYMEHTa HA3bIBAETCH AHKETOM C OTKPLITbIMK BONPOCAMM.

OpgHaxko Takas copMa aHKeTbl umeeT Oonblume Hegoctatku. Bo-nepsbix, pe-
CNOHAEHT MOXET HETOYHO MOHATL CyTb BOMNPOCa W AaTb HeTOYHbIM oTeer. Bo-ero-
pbiX, TPYAHO ODOBWMTL BLICKA3bIBAHWA BCEX ONPOLWEHHbLIX PECMNOHAEHTOB W Cae-
Natb 3aKNoYarWmUn BbIBOA.

Bonee pacnpocrpaHésHon hopMOKN aHKETbI SBNSETCA TECT, B KOTOPOM K KaXAao-
My BOMNPOCY AAETCSH HECKONLbKO BapUaHTOB OTSETOB. Takas hopMa aHKeTbl uMeer
3aKpbITbie BONPOCHI.

o_/Pnc. 12.3. Mpumep aHkern! C OTKPHITLIMMA BONPOCaAMMU

AHKETA
1. amunus, Ma, 0THECTBO
2. Pon 3ansituia

3. CkoNbLKO paa NnoceTunu ropoACcKon KpaeseaYeckmili Myaen?
4. Hpasutcs nu Bam naw myaein?
5. Buiganu nv Bol HA OTKPLITUSIX BLICTABOK, HA NPe3eHTaumsx?
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BapuaHTb! 0TBETOB MCCnegosaTent Buibupaet cam. Hanbonee yacto scrpevaroume-
c OTBeTbl — 6la», «HEeT», «3aTPyAHACH OTBeTUTby. C NOMOLWBIO TaKoH (hopMbl
aHKeTUpoBaHMa yaobHO 060BLWAaTh OTBETbI, HaNPUMMEP CUUTaTb, CKONbKO U3 0DLero
YMC/Ia ONPOLLEHHBIX CKA3aM «4a», a CKObKO — «HeT». [ns yaobcrsa aHkeTUposa-
HUA B aHKeTe MOryT ObiTb BONPOCHI KaK C OTKPbITbIMK OTBETAMM, TaK U C 3aKPbITbIMU.

Takue hOpMbl AHKETUPOBAHUA BO3MOXHbI TaM, rAe NPOMCXOAMT Henocpea-
CTBEHHDbIM KOHTAKT Mex[y DEeCNOHO4EHTOM M KOoppecnosaeHToMm (no mecry yuebbl,
paboTbi, XUTENbCTsa W T. N.).

Cyutectsytor Takke (hOpMbl OUCTAHUMOHHOIO aHKETUPOBaHWA. AHKETbl pacchi-
NATCA N0 noute, nNpepnarawnTcs B Npecce, NepeaalnTcs € MNOMOWb Kypbepa,
ornpagnaoTcs no UxHteprety u no gaxkcy. OaHako NpoueHT so3spara aHKeT O4YeHb
HU3kuK. Uceneposatenio npuxoaut 1-3 % oOT uucna pasocnaHHbIX aHKer.

LocTouHCTBA aHKETUPOBaHHS:

* BO3MOXHOCTb BK/KOUEHUA B aHKETY TLATE/IbHO NOoZobpaHHbIX BONPOCOos;

* NONYYEHHE NPOLYMAHHBIX OTBETOB Ha BONPOCHI;

« HeDonblKe 3arparbl Ha UCNOJIb30BaHHE AaHHOro MeToaa cbopa MHbOPMaUKK;

* BO3MOXHOCTb ONPOCHTL DONBbLIOE KONMUYECTBO Mtoger (PecnoHaeHTos).

Hepocratku aHKeTHpOBaHMs:

* HEBO3MOXHOCTb KOHTPO/NIMPOBATL ONPOC M NPABUNLHOCTb 3aN0/IHEHMA aHKET;

* HESO03BpPALUEHME aHKET M3-3a HeXeNaHus Aasarb OTBETbl B8 NPUCYTCTBUM MC-
cnegoearens.

OcHoBHble TpeboBaHUA K aHKeTam:

o UeneHanpasNeHHoCTb (8Ce BONPOCHI AOMKHLI ObiTh Haue/NeHbl Ha 3afaHHYio
uccnegosarenem remy);

* NPOCTOTa COMePXaHWsi (YETKOCTb U MOHATHOCTL (HOPMY/MPOBOK, KPaTKOCTb
BONPOCOB, HAa KOTOPbIE MOXHO OTBETUTL «[a», «HET» WU «HE 3HA»);

* OfHO3HAYHOCTb MNOHUMAHUS BONPOCOE (OAHO3HAYHOCTL OTBETOB Ha HUX);

* PaUMOHANBHOCTL BONPOCos M obvéma (1—3 crpanHuupbl);

* MOPAaNbHO-NCUXONOrMYECKas HEHTPaNbHOCTL BONPOCOS (PECnOHAEHT AOMKEH
ObiTb yBEpeH, YTo ero OTBeTbl He OYAYT MCNONb30BaHbl NPOTUS HEro);

« IOFMYECKan NocC/Ie0BaTeNbHOCTb BONPOCOS.

®DopMupoBaHHe aHKeT. AHKeTbl [O/MKHbI ObiTs chopMuposaHsbl npodeccro-
HaNbHbIMK counonoramu. epen nNpoeefeHHeM MaccosOro onpoca JIOAEH aHKeTy
cnenyer HecKONbKO pas NPOBEPHTb IKCNEPUMEHTANbHO Ha MA/IEHbKMX rpynnax,
YTOUHUTL (DOPMYNIMPOBKK M BHECTH B aHKETbl HEeOoOXOAWMbIE WU3MEHEHMS.

MPOBEPBTE CEBA: 1. Yro raxce onpoc? 2. B uem ocobennocrb amketuposaHus?
3. B kakux dopmax moxer nposogutsca aukeruposavue? 4. B uem gocroumcrea v Hegoctatku
aHKeTUpOBaHWA no noute?

*D HOAYMAHTE, A[NS YEero NPOSOAUTCH aHKETMPOBAaHWE KAHRMQATOB NPH Npuéme Ha pa-
Gory.
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12.3. TexHonoruu onpoca: HHTEpPBbLIO

Yro takoe uHTepsnin? Kro v y xoro Geper mHTepsnio?

MonyyeHue WHTEPBbIO, WNW WHTEPBBIOMPOBAHME, — 3TO OAWH M3 pacnpo-
CTpaHeHHbIX cnocoboe onpoca ans cbopa Heobxogumon wuHbopmauuu. B HeEm
YUACTBYIOT WHTEpBbioep (YeNoBEK — KOTOPbLIM 3a0aET BONPOCHI WM BbICNYLWMBAET
OTBETLI) U MHTEPBLIOUPYEMbIH (TOT, KOro onpawusait). CeoeobpasHbiM MHTEPELIO
asnsierca Gecefla MexAy TeM, KTO HaHuMaeT paboTHMKa, M CaMUM pPabOTHUKOM.
MopobHbIM MeTOg — OfAMH M3 YHUBEPCaNbHbIX cnocoboe noucka v cbopa MHGOp-
MauuM 8 coumanbHomn cdepe.

Bonpocsl, 3agasaembie BO BPEMS MHTEPBLID, MEHEE CTaHAapPTM30BaHbl, YeM Npu
aHKeTuposaHnK, Goslee UYETKO NogroToeseHbl. MHTepebioep no xogy onpoca Mo-
JKET MEHATL Kak (opMy, TakK W COAEpXKaHWe OTAENbHLIX BONPOCOS. ITO NO3BONSET
Doflee TOUHO YCTAHOBMTL MHEHWE DECNOHAEHTA N0 MHTEePeCY:oWen uccieosarens
npobneme.

MHTEpBLIOMPOBaHME MOXKET ObiTb NUCLMEHHBLIM, YCTHBLIM, TENE(OHHbIM M C MUC-
NONb30BAHUEM APYIMX TEXHUYECKMX CPEncTe. Bonpocsl MHTEPBLIOMPOBAHMA MOXKHO
KNACCHMUMPOBATL KAk 3akpbiTble (¢4a» WM «HET»), OTKPbITble, TEMATUYECKUEe
(pacwupsiolwye TEMY M BbISCHAIOWME WM OTPAKAKOLWME TOUKY 3pEHUs), C/oBeC-
HbIE MK NUCBLMEHHBIE, TMNOTETUUECKKE (COAEDPXKAELUME TUNOTESLI), NOBTOPSEMBIE.

®Dopmbl HHTEepBbIO. CylLecTByioT pasnuuHbie OPMbI UHTEPBLIO.

CranpaptvanposarHoe ((hopMann30BaHHOE) MHTEPBLIO C 3aKPbLITbIMKM BONPO-
caMu NpUMMeEHsieTca ans onpoca Go/bWOK rpynnbl MNgen (HECKONbKO COTeH MM
THICAUY), KOrga cogepkarefibHas CTpykTypa npobnemsl onpegeneHa. B atom cny-
Uae MHTEPBLIO NOXOXKE Ha aHKETUPOBAHWE, NPU KOTOPOM BONPOCLI PECNOHAEHTY
3a[aK0TCA YCTHO, a OTBETbl B ONPOCHLIK JIMCT BHOCMT CaM MCCriegoBatens. Takoe
MHTEPBLIO MOXET NPOBECTH AaXKe MaNONOArOTOBNEHHBIN YE/I0BEK, KOTOPLIM NPOCTO
HOMKEH yMeTb obarbes.

CranpaptmauposaHHoe ((hOpMasM30BaHHOE) MHTEPBLIO C OTKPbLITHIMU BONPOCa-
MM NO3BONSET PECMNOHAEHTY CAMOCTOATENbHO HOPMYNIUPOBATL OTBETHI U NOJyYaTh
OT MHTEpBbIoEpa NOAPODHLIE M TOUYHbIE BONPOCHI.

HanpaenenHoe (dokycuposaHHoe) vHTepsbio. [naH Takoro uHTEpBbIO Npeay-
cMartpueaer nepeders obssartenvHbix sonpocos. MNocnegosarensHocTs u dhopmy-
/IMPDOBKA BONPOCOB MOrYT MEHATLCA B 3aBUCMMOCTM OT KOHKPETHOW CHUTYauWM.

Mpu hopManu3oBaHHOM MHTEPBLID PECNOHAEHT OTBEYAET /MWL Ha 3apaHee
NOArOTOB/NEHHbIE BONPOCHI MHTEPELHOEPA.

CeobofHoe MHTEPBLIO NpeanonaraeT nNpeaeapuTeNbHy0 paspaboTKy NpUMepHbIX
OCHOBHbIX HanpasneHun Gecenbl ¢ pecnoHgeHTom. MDopMyNUPOBKa BONPOCOS U WX
NOCNEQOBATENLHOCTD CKAALIBAKOTCA B MNPOUECCE MHTEPBLKD M ONPEAENAOTCA MH-
AMBUAYANbHLIMKU OCODEHHOCTSMM ONPAaLLMBAEMOrO.
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Mexay MHTEDBLIOEPOM M WMHTEPBLIOMDYEMbIM CO30AETCA OTKPOBEHHAs armo-
chepa, uto obecneunsaer nonyyeHue Gonee AOCTOBEPHOM MHOPMALMM.

Taxkas atmoctepa obuweHra He MOXeT ObiTb co3faHa nNpu hopMaNU30BaHHOM
MHTEPBLID, a TeM Donee €€ HeT Npu aHKeTUPOBaHWM. Tem He MeHee csobogHoe
UHTEPBLIO TpebyeT OT uccnefoBaTens COCTaB/leHusi NpogyMaHHoro nnada. Ero pa-
60Ta C MHTEPBLIOUPYEMbIM AO/KHA CTPOMTLCA Ha MX NCUXONOTMUECKOM B3auMO-
LEeUCTBUM.

OcHOBHblE NONOXEHHA NpoBefeHHs CcBOGOAHOro WHTEpBbIO. Pesynbrarsi
MHTEPBLID BO MHOIOM 33BMCAT OT NOJHOTbI COCTaBa M MNOCNELOBATENbHOCTH BO-
npocos. MoatoMy KOMNNEKE BONPOCOB AOMKeH ObiTb COCTaBNeH TakvMM obpasom,
4ToDbl OH OXBATbIBAN BCE MCC/IEAYEMble 3/IEMEHTLI M3yyaeMon npobrembl.

K OCHOBHBIM NONOXEHUAM NPOBEAEHUs CBODOLHOIO UHTEPBLKD CNEeAYeT OTHECTH
cnepyoulee:

* ODWMI NNaH MHTEPBLIO COCTABNSETCA B 3aBUCMMOCTM OT LUENM UCCNEf0OBaHMSA;
OH NOArOTAB/IMBAETCA C NOMOLLbIO KOHCY/bTaHTa (Mnu 6e3 Hero) u AosmkeH ObiTb
pa3spaborad 3apaHee (3a HECKO/NILKO AHEH [0 MHTEPBbLI);

* MHTEPBLIOED AO/KEH MAKCUMMANbHO 00ecneynTs OTCYTCTBHE NOMEX, HEeNpUHY-
KAEHHYIO, KOH(DMAGHUMANbHYIO W AOBEPUTENbHYKD ODCTAHOBKY; AOMKHA CcOOMO-
narscs He30NacHOCTb, MHTEPEChl MHTEPBLIOUPYEMOrO M T. .;

* NPOAO/IKUTENLHOCTD MHTEPBLIO [OMKHA ObiTh AOCTATOYHOW M COCTaB/IATL He
6onee 1-2 u;

* BefleHne 3anucert (NUCbMEHHDIX, ayauo-, BMAEO- U T. A.) BO3MOXHO TONLKO
C paspelleHnsi UHTEPBLIOUPYEMOTO;

* WHTEPBLIOED HE LOJDKEH BCTYNaTb B CNOP C MHTEPBLIOMPYEMbBIM MAM AENaTb
€My KDUTHUECKME 3aMeyaHus;

« MHTEPBBLIO NO LUMPOKOMY KPYry BONPOCOB LENecoobpasHo NposoguTsh He 3a
OfMH pa3, & B HECKO/IbKO 3Tanoe.

MHTEPBbIO MOXHO NPOBOAUTL NO MecTy paboTnl, yYebHbIX 3aHATUH, T. €. 8 CAYy-
KEOHOM NOMELLEHWM, WK NO MECTY XKUTENLCTEA.

MHTEPBLIO MOXET NPOBOAUTLCA AMCTAHUMOHHO, Mo TenedioHy unu depes MUH-
TEpHET ¢ noMowpk Skype. TenedoHHOe MHTEPBLIO AO/MKHO 3aHuMaTb He Bonee
HECKONbKMX MUHYT. MHTepebio nocpeacTeom Skype [OMKHO NPOJO/MKATLCA He
6onee 30—40 mMuH.

CNNOBAPD: unxtepeso, uHtepesioep, MHTEPSLOUPYEMBIA.

NMPOBEPbLTE CEBA: 1. Yem MHTEPBbIO OTAMMAETCR OT aHkernposauus? 2. Yro takoe
crangaptusnposanHoe uutepesio? 3. B uem ocobewxocts Hanpasnewsoro (cchokycuposanHoro)
nurepebio? 4. Kaxk nposogurca ceobogHoe uxtepsbo? 5. Kakum moxer Goith camoe npogonxi-
TensHOE WHTEpPBLI?

HOAYMAMTE, nouemMy MHTepsbio no TenedoHy He AOMKHO NPOAOMKaTLCH Bonee Heckonb-
KMX MUHYT; NOYEMY HEeNb3R 3anuCbiBEaTb MHTEPELID De3 paspeweHus UHTEPSLIOUPYEMOTo.
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o KABUHET U MACTEPCKAHA ©

npaxruquKue 3ajaHusA

1. Cocraebre 5 BONPOCOB C OTKPLITOM M 3aKPbITOM (HOPMOW OTBETOB.
2. Paspabotaite aHKeTy QNI M3YYeHUs YCNEBAEMOCTH YUYalMXCA Balwero
Knacca.

MpumeuyaHue: aHkera gomxHa cogepxatb 15—25 sonpocos.

3. Onpegenure Temy, coCTasbTe NNaH MHTEPELIO M NOArOTOBLTE BONPOCHI 4Ns
UHTEPBLIOUPOBAHUA YUMTENA UK DOACTBEHHWKOB.

Coumnonorimueckoe UCCNeosaHue NO3BOJSET NONYUUTL MHOpMauUo 06
0OBEKTE, KOTOPLIM ABNAETCA WK OTLE/IbHbIM YE/IOBEK, WAM rpynna MoaeH,
MAKM Uenble ux coobuiectea. IJTO CUCTEMa JIOMTMUYECKU MOCNELOBATENbHbIX
METOAMUECKUX U OPraHU3aUMOHHDBIX AEMCTEBUH, NOLUMHEHHDLIX E4MHOW Lenu:
NONYYMTb TOUHBIE U ODBEKTUBHbIE AaHHble 00 M3yuaeMoM couManbHOM 06b-
€KTe, SIBJIEHUU M NpOLecce.

Coumonormueckoe WCCNefoBaHUE CTPOUTCA Ha OCHOBE pa3spaboTaHHOM
ucenegoearenem nporpammbl. [porpamma npeacrasnser coboi ocHosy
Ans nposefeHys npoueayp vccnegoeanus. o ¢opme 310 paseepHyTbiM
NNaH OencTsui U ycnoeu. MCXOaHbIMM KOMNOHEHTaMK B Nporpamme co-
LUMONOMMYECKOTO MCCNENOBAHUA SBNAKOTCA LUeNuW, 3afaud, oObekT, npegmer
“ Metogb! MccneposaHua. OCHOBHBIMU METORAMH COLMONIOMNMUECKOTO MCChe-
LOBaHMs ABNAOTCA: HabNLEHUE, M3yueHUe [AOKYMEHTOB, onpoc B opme
AHKETUPOBAHUS! W MHTEPBLIOMPOBAHUA, TECTUPOBAHWE, COLMOMETDUA U CO-
LUMANBHLIA IKCNEPUMEHT.

Onpoc — 310 TexHonorua cbopa uHopMaumu 06 u3yyaembix 0Ovek-
Tax, OCHOBAHHasA Ha BbICKA3bIBAHUAX W OTBETAX Ha ONPefesiéHHble BONPOChI
OTAENbHBIX YYACTHUKOB MCCneayeMoun rpynnsl. Mx oTeers Gasupylorcs Ha
JIMUHOM ONbITE WU 3HAHMSX.

MNpu aHkeTMpoBaHuM ocywecrsnsercs cbop OT onpalMsaembix NLeH
MHGOPMALMK C NOMOLLBIO CMNUCKA 3apaHee MNOArOTOBMIEHHbIX BONPOCOB.
3T0T CNUCOK M Ha3blBAETCA aHKETOW. TOT, KTO OT8euYael Ha BOMNPOCbl aH-
KEeTbl, Ha3blBAETCA PECNOHAEHTOM. Yenosexa, 3afaiOlero BONpPOChl, Hasbl-
BaKOT KOPPECNOHAEHTOM. AHKETbl ObIBAIOT C OTKPLITBIMKA M 3aKPbITbIMU BO-
npocamu. AHKETUDOBAHUE MOXET NPOBOAMTLCS KaK NPHU HENOCPELCTBEHHOM
KOHTaKTe KOPPECNOHAEHTA W pPecrnoHfeHTa, Tak W aucraHumoHHo. Ocobom
(HOPMON AHKETUPOBAHUA ABNAETCA GHKETHLIM ONPOC 3KCNEPTOB B KAKOW-/1U-
60 obnacru.




MonyueHne MHTEPEBLIO, WX WHTEPBLIOMPOBAHME, — 3TO OLMH M3 pac-
npocTpaHeHHbix cnocobos onpoca ans cbopa Heobxogumon uHbopMauum
0 Mmoasx, no dopMe noxoxun Ha Beceny. UHrepssioep 3agaer Heobxomu-
Mble ANSi NONYYEHUA HYKHOW MH(OPMaUMK BONPOCHI, & WHTEPBLIOMPYEMbIN
oTBeuaer Ha Hux. MHTEpELIOMPOBaHME MOXKET NPOBOAMTLCS Kak NP He-
NOCPEACTEEHHOM KOHTAKTE MHTEPSLIOEPA M MHTEPBLIOWPYEMOrO, TaK M Au-
CTAHUMOHHO. MHTEPBLIO MOXET NPOBOAWTLCA KaK YCTHO, TakK M NUCbMEHHO.
Hanpumep, npesugedt Poccuu, faas WHTEPSLIO KOPPECNOHAEHTaM raser,
PagMo W TENEBUAEHHUSA, NPEABAPUTENLHO NONYYaeT OT HUX BO3MOXXHble BO-
Npocbl.

NMOABELEM MUTOIU: 1. Yro takoe couMonoruyeckoe uccnegosaHue U ans
4ero oOHO npegHasHaueno? 2. Kaxkue rnasHble pasgenbl AOMKHO COLEPXaTb
coumonoruyeckoe uccnegoeanue? 3. Kakue MeToabl NPUMEHAIOT NPU COLMONOTUYE-
ckux mccnegosanuax? 4. Kakve suapl BONPOCOE NPUMEHSKOT NPU aHKETUPOBAHUK?
5. Mouemy aHKeTbl € 3aKPLITbIMKM BONpocamu sierye obpabarbieatb W genarb no
HUM 000D EHHbIE BbiBogbI? 6. Yem uHTepebio OTaMuaercs or onpoca?
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