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Beepgenue

B HosoM yueGHOM rogy Bbl NPOLO/MKATE U3YUEHME Kypca TEXHONOMMHU. 3HaHue
3TOro Npeamera MNO3BONMT BaM Nlyulle OPHUEHTUPOBATLCA B OKPYXKAKOLLEM NPUPOA-
HOM M TeXHWUeckoM mupe. Bbl yBuaWTe, Kak ABNEHWS U 3aKOHbI NPUPOAbI, KO-
TOpbIE Bbl M3yyYa/M Ha YPOKax Mo APYrMM nNpegMeram, WCNONb3YKTCS /OAbMM.
TexHONOTUYECKUE 3HAHMA W YMEHUA NO3BONSIOT 3MEKTUBHO M 3KONOMMUHO Npe-
0bpazosbiBaTb NPUPOAY B NPOLECCE CO3MAATENBHON AEATENbHOCTH.

CoBpeMeHHble TEXHONMOMMK NPOHK3LIBAKOT BCe CEpbl XXU3HU IOMLEH, BKIKO-
yas ObiT, obpasosaHue, MEQUUMHY, 3HEPreTWKy, TPaHCMNOPT, 3KOOMMK, NONUTHUKY
U UCKYCCTBO. M3MeHeHWs NpOM3BOACTBEHHDIX, HayuHblX, OOyuaowmx, MHbOopMa-
UMOHHDBIX M MHbLIX NPOUECCOB HANPAB/IEHbl HA NOBLILUEHUE MMIHEHHOIO YPOBHS,
MaKCUMaNbHbIM KOMAOPT, Ge30nacHOCTd U 3(EKTUBHOCTL XKUIHELEATE/IbHOCTH
yenosexa.

NHHOBaUMOHHDIE TEXHONOMMKM NpeanonaraioT B pesysbrare Takux npeodbpasosa-
HUW NOJNYYEHHE HOBLIX NPOAYKTOB, HOBbLIX YC/IYr, HOBbIX NPOLECCOB, HOBbIX CTpa-
TErum, HOBbIX OU3HEC-NPOEKTOoS.

B 310M rogy ebl NPOAO/IKATE U3YUEHUE DA3NMUHDLIX BUAOE COBPEMEHHDIX TEXHO-
JIOTUH NONYYEHUS U NPeobpa3osaHus MATEPHANoB, 3HEPruM, HhopMaumK, obbex-
TOB JXMBOW NPUPOAbI U CoUuManbHoM cpeabl. Bbl Nno3HakoMUTECH C PacnpoOCTpaHEH-
HbIMM BMAAMM TEXHMKM KaK ONS PYUHOrO TpyAa, Tak M AN MacCoBOr0 MALUMHHOIO
NpOM380ACTBA.

B 310M Kypce 8aM NPesCcTOMT NO3HAKOMUTLCS C HOBbIMU TEXHONOMMSAMU BEAEHHUA
hepMepckoro xo3anucrsa. Hekotopbie U3 HMX NO3BONAKDT HauaTb NpeanpyuHUMa-
TENLCKYH AEATENIbHOCTb. MIMEHHO No3ToMy B yuebHUKe paccMaTpusaroTcsi MeToabl
cbopa vHbOpMaurK O NOTPeBHOCTAX MOAEH U METOAbl NOWUCKa MHHOBAUMM.

Crpykrypa yuebHuka COBNaaaer co CTPYKTYPOH YYeOHMKOB N0 TEXHONOIMMU ANs
5—6 knaccoe. B nepeon uyactv Kaxgow rnasbl QarTCs TEOPETUUECKME CBEAEHUA
No OCHOBHbLIM TexHonNorusM. Bo BTOpOH uacTu npefcraeneHbl BO3MOXHbLIE Bapu-
aHTbl NpakTuueckux pabor.

Bonpocb!, crosiume 8 Hayane naparpados, NOMOryT BaM HacCTPOMTLECS Ha CO-
LepKaHue npeasnaraeMon Tembl.

B yuebHuke umeercs pybpuka «MPODECCHUU U NPOU3IBOACTBO», 3Hako-
MALWAA BaC C OCOBEHHOCTAMW AEUCTBYIOWMX MPOU3BOACTE M NPOGECCHUAMU Che-
unanucros, paboralowmx Ha 3TMX npoussoacrtsax. [lonyyeHHas uHopmayus no-
3BOMIUT BaM Y3HaTb, Kak BENMK ¥ pasHoobpazeH MuUp npodeccui, M, BO3MOXKHO,
NOMOXET BaM B JaNbHenweM sbidpath aeno ans cebs.

B koHue kaxgoro naparpacda AgaHbl BONPOCHI M 3afaHus 4N NPOBEPKK NONYy-
YEHHDbIX 3HAHWM. 3HaK «+» O3HauaeT, uTo sonpoc (Mau 3apanue) TpyaHoii. Ha Hero
HET NPAMOro OTBETa 8 TEKCTe., 3HAUMT, HALO NOAYMAaTb, NOMCKATL LONONHUTENbHbIE
cBefieHusi, UToDb! YCMEWHO OTBETUTL Ha BONPOC. 3HAYKOM «'/» nomeuexHsbl 3apa-
HUA, Tpebyloume 0BPaTUTLEA K MCTOUHMKAM C AONONHUTENbHOM MHGOPMaUUen,
srtouasn MHrepHer.
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I'locnenum’a BONPOC ABNSASTCA TBOPYECKUM 3afdHMEeM Ha pasmbillieHue.

Bbinonkas naboparopHO-NpakTHUeCKMe U NpakTUYeckue 3afaHus v pabotbl, sbl
y3Haere, Kak 3HaKOMble BaM TEXHO/IOMMKU MOXHO He TOMIbKO CAMOCTOSTENbHO Bbi-

MONHWUTL, HO W NPOAHANM3UPOBATL U OUEHWTb 3asepluéHHyro pabory.
B koHue kaxgon rnaebl umeotrcs «Boisogby. C vx noMowp:o sbl ewe pas
CMOXETe MOBTOPHTL COLEPXKAHUE /1aBbl U NOLBECTH UTOMM NONYUEHHDBIM 3HAHWAM.

Kenaem sam ycnexoe 8 NO3HaHWHK, Tpyae M TBOpuecTee.

AgTopbi
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f?f METOAbl U CPEACTBA TBOPYECKOW
—=o W NPOEKTHOW OEATENbHOCTU

l

Ot B npouecce TsopuecTsa MCCNEOBATENb BLIABMIAET MAEH, BONNOWEET MX B Ma-

o— Tepuane, NPoBepseT CBOMCTBA M KadyecTeo nonyuvewerocs npogykra. Mowucky ab-
CONOTHO HOBBLIX MAeH cnocodCTeyeT 3dxheKTUBHLIM MeTOL (OKaNbHLIX OOBLEKTOB.
Lnsi NpakTUYecKoro BONNOLEHHS WA4eH B MaTepuane NPOEKTUPOBLUMKOM LOMKHA
6biTh OhopMNEHa COOTBETCTBYIOLLAs NPOEKTHAA TEXHUUECKan LOKYMEeHTauMA.

Bbl y3Haere:

® KaK NpeacTasNATb MM HOBbIX OOLEKTOB C MNOMOLWbBKD METoAa NPOEKTOB;

e uTO npegcrasnser cobor NPOEKTHAA TEeXHUYECKas AOKYMEHTaUus;

® KaKue AOKYMEHTbl OTHOCATCS K KOHCTPYKTOPCKOM M TEXHOMOMMYECKOW AOKY-
MEHTaUMH.

Bbl HayuuTecs:
® NPOEKTUPOBATL OPUIHHA/IbHBIE ODBEKTLI € NOMOWPBK MeToda (hOKaNbHbIX

0bvexTos;
® pasbuparbca B TEXHMUECKOW LOKYMeHTauuu, Kotopas Heobxoauma Ans Boi-

NONHEeHUA NpOoeKTa.
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I I Co3paHne HOBbIX MAeH MeTOAOM (hOKANbHbIX

obvexros

MoaymanTe, Kak MOXET BbIrNSAETL COTOBLIM TenedoH, ecnm oH Oy-
OeT WMMeTb CBOMCTBA PE3WHbl, BO3MOXHOCTH FOBOPAWEro nonyras,
XapaKkTepPUCTHUKKU pagyrw.

MHoOrve noau NPUBLIKAIOT MLICAUTL CTaHAAPTHbIMKM 0DpasaMu U NOHATUSMM.
OHM CTAHOBATCA NPMBbLIYHLIMM B OObuHOM XM3HW. [loesg asuxerca Tonbko no
penbcaM, HOXHWULI NPegHasHaueHbl AN paspesaHus, C NOMOLLLIO UMPKYNs yep-
TAT OKPYXKHOCTH, pbibbl NnasaloT B 80g4e ¥ T. N. ITU NOHATMA M 0Opasbl Hasbi-
BaloTCA crepeotvnamu. Y yenosexa CKNAQbIBAKTCA COOTBETCTsyIOWME YOexaeH!s
M YCTaHOBKM, (hOPMHUPYIOTCA CTEPEOTUNHOE MblwneHue u nosegexve. Crepeotuns
MELLAKT YeNOBEKY CO34aBarb YTO-TO HOBOE W OPMIMHA/IbHOE.

OTONTH OT TaKUX CTEPEOTUNOB MLILJIEHWA W CO34aTb HEYTO HOBOE U OPHIu-
Ha/NbHOe no3sonsier Merof okansHbix obvekros (MDO).

DoKaNbHBbIM METOA Ha3saH NOTOMY, UTO COBEPLUEHCTBYEMbIH OOBEKT HaxXOAWTCA
B (hOKyCe TBOPYECKOrO COBEPLIEHCTBOBaHMS. 34eCb (POKYC — 3TO UEHTP KaKmx-
nmbo ceomcte, xapaktepuctuk u 1. n. K ceorcrsam obvekta fobasnsor 41o-10
HOBOE W/IM M3MEHSIOT YXKe MMelolleecs B HEM. Tak co3gaércs yro-1o Hoeoe. Co-
crasnserca nepeueHb (Karanor) scex BepOATHLIX MNPOSBAEHUH OTAENbHBIX 3NeMeH-
TOB YCOBEPLIEHCTBYEMOro oObeKTa. 3areM 3/1eMeHTbl KOMOMHUPYKOTCS B pasnuy-
HbIX COMETaHUsX.

O_/Pnc. 1.1. Karanor soamoxubix gapraantos hopMbl CTEH, OKOH, KDLW 8 NPDOEKTHON KOHCTPYKUHM.

Yactu obvexra BapwaHTel YacTen
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o_ﬂuc. 1.2. Merog dhoxansHbix 0bnekrtos

CnyyqanHbii
obvekT 1

Npuanaxu
obwvexra 1

Auddepen-
UMPOBAHHBIN
obwexr

Npuanaxku
obvexra 2

ChyvarHbin
06bexT 2

MNpnanaxu
obvexra 3

CnyvaiHbiin
ob6vexT 3

Hanpumep, KOHCTPYKTOP 3agyMan CNPOEKTUPOBATb OpPMIMHaNbHbii gom. [ns
3TOr0 OH COCTaBWJ/I Karanor BO3MOXHbIX BapvaHTOB (hOPM CTEH, OKOH, Kpbil,
aviMoxogHbix Tpyd (puc. 1.1).

M3 nonyunelimxcs OpM 3NE€MEHTOB 4OMA MOXHO COCTaBUTL DOMbLIOE MHOXECT-
BO BapMaHTOB KOHCTPYKUmi goma. OgHako He sce BapuaHTbl ByayT npueMnemsiMu.
HyxHo Bbibpars sapuaHt, Haubonee yLOBNETBOPAOWMH NOCTABNEHHbIM 3afadam.

Mpu hOKANbHOM NPOEKTUPOBAHWM KAKOro-NMbo 0BBvEKTa MOXKHO MCNONL30BaTL
XapaKTepPUCTUKK M CBOMCTBA APYrMX, CNyyanHo BbibpaHHbiX 0bvektos (puc. 1.2).

Mpegnonoxum, uto ausanHep Ha mebenvHon habpuke 3agyman cpenarb Mo-
LeNb OPUIMHANIBHONO CTYNa, KOTOPOro HeT HW 8 OAHOM MarasuHe. [lycrb Takon
cryn Oyfer MMeTb XapakTepUCTMKM, CXOXMe C XapaKTepucTukamu oHaps, exa
u aepeea (choHapb ceeturcs; 8—10 urn (HOXKM CTyna) exa Topyar BO BCe CTO-
POHbLI; ¥ [Aepesa Ha CNUHKE CTyNla eCTb BETKM WU passerTs/ieHus).

CeeTAlWmMIHCa CTYNl MOXET NPUIrOAMTLCA B8 TEMHbIX nomeweHuax. «Konwouuiny
cryn Gyper opurMHanbHOW Mebenbio 8 3aropogHoM gome. BereucTbin CTyn Moxer
6biTb W eewankon ans ogexabl. CTyNbs OPUIrUHANLHLIX KOHCTPYKUMH, KOTOpbie
3aUHTEPECYIOT NOKynaTesnen, MoryT crarb oObeKTOM NpOM3BOACTEA.

Crynbsa  craHosatca  AudbepeHumMposaHHbiMU - OBbeKTaMH, OObEaUHAKWMMK
B cebe pasnuuua Opyrux oBbLeKTos.

NMPO®ECCUU U NMPOU3BOACTBO. Usobperarenem moxer Obitb yué-
HbIH MAK MHXXEHED, CNEUMaNM3UPYIOWUMICS Ha OTKPLITUAX M HOBEHWMX paspabor-
Kax B pasNuuHbix obnactsax xusHu. Msobperateny HyxHbl B HayuHbiX UEHTpax,
KDEATMBHBIX OTAeNax PasfiMuHbIX NPegnpUsTHi, WHCTUTYTax.

* CNNOBAPD: meton dokansHbix 06beKTO8; BOKYC.

NMPOBEPDBTE CEBSA: 1. O6vacuure 3nauenue metoga coxanvHuix obvexros. 2. 3auem
x csoncteam chokanvHoro obvexra cregyer NPUCOegMMATL CBOWCTBa cayuanHsix obvexros? MMo-
ueMy ux moxer Boite weckoneko? 3. Mpu cosgannn kakux obvexros moxer Guite ucnonbiosax
Mmeron doxanvHuix obvexros?

HOAYMAMTE, novYemMy N0 BCE BPEMA NPUAYMBIBAIOT 4YTO-TO HoBoe. Paise ywe cywect-
sylowee Takoe yx naoxoe?
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1.2. Texuuueckan AOKYMEHTalLlHA B NpoeKkrTe

MOXHO NH 4N8 CO34aHWA YEro-TO HOBOMO U OPUIMHANLHOIO PYKO-
BOACTBOBATLCS CNOBAMU M3 M3BECTHOM CKa3KW «NOMAM Tyaa — He
3HAKO Ky[a, NPUHECH TO — He 3HaK 4To»?

MoxHO N1 chgenars 4To-nMbO KauecTseHHOe W HYXHOe, He npegcrasnss cede
TouHo Oyaywee usgenve? He umen nepef coboi YETKO MOCTABNEHHOM 3anauu
C yKa3aHMeM Ha3Ha4YeHUsl, Pa3MEPOB U XaPaKTEDUCTUK MU3AENUS, WUCNONb3YEeMbiX
MaTepuasnos, HHCTPYMEHTOR M MeTo408 0OPaboTKMU, HEBO3MOXHO AaKe NPUCTYNUTL
K uarotosnexuio usgenus! MNpexage scero, ans cosganus uero-nubo Heobxoaum
noabop CneunansHon LOKYMEHTAUMH.

OcHoey npoexkTta nOOro W3AENUs COCTABNAET TeXHMYECKas AOKYMEHTauus.
TexHHuecKan AOKYMEHTAUWA — 370 COBOKYNHOCTb TEKCTOBLIX M padhuuecKux
LOKYMEHTOB, WCNONL3YEMbIX NPU KOHCTPYMPOBAHWM, M3IOTOB/IEHWMM M 3KCNayarta-
UMM NDOMDBIWNEHHDIX M34ENHH, a TaKKe NPU NPOEKTUPOBAHWM, BO3BEAEHUHU U 3K-
cnayaraumu 30aHUM U COODYIKEHHM.

B TexHuueckon AOKYMEHTaUMM YKa3blBaOTCA BUA, YCTPOWUCTBO U COCTaB U3LeNus,
pa3paboTaHHble W CO3faHHble B COOTBETCTBMM C EAUHOM CMCTEMOW KOHCTPYKTOp-
ckon nokymentaumm (ECKA) u EavHON cHCTEMOM TEXHONOMMUECKOH QOKYMEHTaUWK
(ECTA), exoaswmmu e locynapcrseHHylo cucTeMy cCraHpaptusaumu Poccunckon
®epepauun (FTOCT). B arux goxymeHTax npegcrasneHbl TEXHUUECKUE MAaer U pe-
LeHKA, TEeXHONOIMU M cpefcrsa npoussopcrsa. Mo 3tuM goKyMeHTaM npoekra
OCYLLECTBAAETCA NPOU3BOACTBO (M3rOTOBNEHME) 3afyMaHHOIo NPOAYKTa TpyAaa.

K TexHMYeckon AOKYMEHTaUuMM OTHOCATCS KOHCTPYKTOPCKas, TEeXHONOrM4YecKas,
NPOEKTHO-CMETHAA, HAaYYHO-UCCNEOBATENbCKAR U Apyras AOKYMeHTauus.

OCHOBHbIMW  BMAAGMKU KOHCTPYKTOPCKOM [OKYMEHTaUWM ABNAIOTCA  UepTexu
M CxeMbl — rpadMuyeckue NOKYMEHTbI, B KOTOPbIX OTODPaKAKTCA BHEWHUH BuA
M KOHCTPYKUMA 33yMaHHOro obbexra Ha NNOCKOCTH, COCTAE ero 3/IeMEeHTOB, CBfi-
3U MeXAY HUMM.

B 1exHONOrMUeCcKOW LOKYMEHTAUMM YKa3blBalTCs ONEpaumMu M3roTOBNEHUS W3-
LENUH UK COODYXEHMS 30aHMK NPU CTPOMTENDLCTBE.

MpoekTHO-CMETHAA AOKYMEHTaUMs CO3[AETCA NPU NNAHUPOBAHMM BO3BELEHMSA,
PEKOHCTPYKUMK M DEMOHTA CTPOMUTE/IbHLIX ODLEKTOB: XWIIbIX SOMOB, 34aHWK 3a80-
noe U habpuk, gopor, MocToe ¢ T. n. OHa onpegensier BeNuumnHy npeanonaraembix
PAcXOMO08 Ha BCE M3QENME M/ COOPYKEHME M €rO OTAEe/IbHbIE HACTH.

HayuHo-uccnegoearensckas AOKYMEHTAUMS CO3L4aETCA NPM NPOBELEHUW Hayy-
HO-UCCNEOBATENBCKUX M ONbITHO-KOHCTPYKTOPCKMX pabor. B Hen orobpaxarorcs
TEOPETUUECKOE M NPAKTUUECKOE PELUEHMA HayYHO-TEXHUUYECKHX npobnem.

OCHOBOW TEXHUYECKOW AOKYMEHTAUMM ABNSKOTCS KOHCTPYKTOPCKas M TEXHOMO-
rMUecKas LOKyMeHTauums.



NMPO®ECCUMN U NPOU3BOACTBO. Pycckuit yuéHbii, MHXeHep-Mexa-
HUK . K. 3Hrenbmenep B ceoen kHure «Teopus TsopuyecTsa» nucan, urto nwobas
TBOpUECKan AEATE/IbHOCTb BCErpa COAepXuT B cebe HayuHoe, XyLOXeCTBeHHOoe M
TEXHUYECKOE Hauana W /IMilb PacCTaHOBKa aKUEHTOB B XO[e TBOPYECKOro npouec-
ca onpegpensier ero pesynbral — HayuHbl¥, XYAOXKECTEEHHbIN MNKM TEXHUYECKMH.

[poeKTUpOBaHHEe SABNAETCA OCHOBHLIM BUAOM [AEATENbHOCTH apxurexropa (pwuc.
1.3, @), uHXeHepa-KOHCTPYKTOpa, AusanHepa (puc. 1.3, 6) u ap. K tpaguumon-
HbIM BMAAM MNPOEKTUPOBAHMA OTHOCATCA MHXEHEPHO-TEXHUUECKOE, apXUTEeKTypHOe
U AW3auH-NpoekTUpoeaHue. Donee nosgHWMKM HanpasNeHWsMU NPOEKTUPOBAHMUA
ABNAKTCA NPOEKTUPOBAHWE NPOLECCOB (TPYAOBbLIX, COUMANLHBLIX, [EHETHUECKMX,
3KONIOMMUYECKMX K AP.), NPOEKTUPOBaHUE CUCTeM (HanpuMep, CUCTeMa YeNoseK —
MallmMHa) ¥ 4p.

Obvexramu MHXEHEPHO-TEXHUUECKOIO NPOEKTUPOBAHMA ABNSKIOTCH KOHCTPYKUMM,
MalmHbl, cuctembl M T. 4. OOvekTaMu apXMTEKTYPHOrO NPOEKTUPOBaHUA — rO-
poda, NOCENKM, 3AaHMA, COOPYKEHMUA, apXMTEKTYpHble komnnexcol. [u3ans-npo-
eKTUpOBaHWe Npegnonaraer NPOEKTUPOBaHWe NpPeaMETHOM cpeabl, nakgwadra,
UHTEPLEPOS, NpeaMeTos obuxoga v T. A.

Mpouecc NpoexTUposaHus NPOXOAUT onpeaenéxHble craguu. Kaxabi mz npo-
eKTaHToB paspabarbiBaer TEXHUUECKYIO AOKYMEHTaUMIO — NOAroTasNMBaeT QOKY-
MeHTbl (Pacuérbl, YepTexu M Ap.), HeoDXoAUMbIE AN U3rOTOBNEHUA KaKOro-ubo
U3[eNus Ha NpoM3soLCTBe.

o—/ Puc. 1.3. fenrenvrocts apxurexropa (o) » gusanvepa (6)

* CNOBAPD: texuuueckan gokymeHtaums.

NMPOBEPDBTE CEBSA: 1. 3auen HyYXHa TexHuueckas goxkymentauus? 2. Kakue sugol texuu-
HECKON JOKYMeHTauWwH ucnonbayorcs s npoussopctee? 3. Kakas gokymentauus s obwem nepeuxe
sensercs ocHosHon? 4%, HyxwHa nu 8 sawux npoekrax npoexTHo-cmetHas gokymewtauus? [lo-
scuute ceon oreer. 557, Mouemy 8 npoekte Hago onuparbes Ha crawaapre? 6%, 3uanus kakux
y4ebubix npesgmMeToB MOryT noHagobuTLCA npu co3gaxum TexHudeckon goxymentauun? Obocuyire
ortser.

HOAYMAMTE, 3arnfuuTe 8 MNTGDNET, nocoaeryinecu €O CTapwuMi 1 pewnTe, Xxorga soa-
HuKaer HGO6!OAHHOC1I: B NEY‘!HO-HCCJIQROBBYeanKOﬁ AOKyMeHTaymm,
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1.3. KoxcTpykropckas pokyMeHTauus

Mopaymaiite, Kakve rpadmyeckue U TEKCTOBbIE AOKYMEHTbI MOTyT no-
HaZoOMTLCSA NPU KOHCTPYMPOBAHWM W3LENHM.

KOHCTpYKTOpCKan AOKYMEHTAUWsl — 3TO COBOKYNHOCTL rpamueckux M Tex-
CTOBbIX AOKYMEHTOB, C NOMOLWBIO KOTOPbIX ONpefens:oT 8ufg, pa3Mepbl U Apyrde
napametps! Byaywero usgenus. B Hux copepxarca Heobxogumble faHHble ANns
ero paspaboTKW, U3rOTOBNEHWA, KOHTPONSA, 3KCNAyaTauMd M pemoHTa. Bugsl go-
KYMEHTOB YCTaHOBNEHbI CTaH4apTOM.

Bce rocypapcreeHHble CTaHAapTbl Ha KOHCTPYKTOPCKYH LOKYMEHTAauMio npea-
CTasfieHbl 8 JOKYMeEHTe, HasbisaeMoM EauHas cucTemMa KOHCTPYKTOPCKOW LOKYMEH-

raumu (ECKA).

OcHoBHble BHAbI KOHCTPYKTOPCKHMX AOKYMEHTOB

» Yepréx peranu (puc. 1.4, g) copepxmt uzobpaxeHue feTtanu v Apyrue faq-
Hble, HeODXOoAMMbBIE ANA €€ M3roToB/NEHUs M KOHTpons. Ha Heém 3apaworcs pas-
Mepbl, Matepuan, xapakrep TepMoodpaboTky, YMCTOTa 0OPabOTKM NOBEPXHOCTH
W [ONYCTUMbIE OTKJIOHEHMS OT YKa3aHHbIX Ha YepTexxe PasMepos.

« CHopounbin yeptex (puc. 1.4, 6) cogepxuT M3obpaxeHus cOOPOUYHON eauHK-
ubl M Apyrve AaHHbie, Heobxoaumble ans e€ cOOpKU (M3roToBNEHMS) U KOH-
TPONA. JTOT YEPTEXK NAET NPEACTABNEeHME O PACNONOXEHWM M B3aMMHOM CBSA-
3u peranen U Apyrux ero cocrtasHbix yacren. OH obecneynsaer BO3MOXHOCTDL
CcOOpKK BCErO U3AE/NUA U KOHTPOJNIb COOTBETCTBUA PE3Y/NbTATOB AaHHbIM NpPo-
eKra.

« Yepréx obuiero sufa onpegfensier KOHCTPYKUMIO M3LENusl, B3auMopencTeue
€ro COCTaBHbIX YacTer M MNOSACHAIWMK NPpUHUMN pabotsl usgenus. Mpu He-
0DXOAMMOCTH OHO M300paxaercs C paspe3aMu W ceueHusamu. B ueprexe
obulero sMaa NAETCA TEKCTOBas YaCTb M HaLNUCK ANA NYULEro NOHUMaHUs
KOHCTPYKTHUBHOTO YCTPOMCTBA.

» [abapuTHbIM UEPTEX COMEPXMT KOHTYpHOE (YNpOLWEHHOE) u3obpaxeHue W3-
genus ¢ rabapuramu, YCTaHOBOYHBIMKM M NPUCOEAMHUTENbHBIMK pPa3MepaMm.
Ucnonsbayn rabapuTHbIi YepTEx aBTOMODMANSA, MOXKHO NOCTPOMTL rapax ans
Hero.

o MOHT@XHbLIM YEPTEX COLEPXKMT KOHTYpHOE (YNpOLWEHHOE) M30bpaxeHue w3-
Lenus, a Takke JaHHble, HeoDXOAMMbIE ANA ero yCTaHosKu (MOHTaxa) Ha
MECTE NPUMEHEHMS.

« Cxema Asnsercs JOKYMEHTOM, Ha KOTOPOM COCTaBHbIE YacTU M3LENUA U CBSA-
34 MEXAY HUMM NOKa3aHbl 8 BUAE YC/IOBHLIX M300PaXKEHHH MM ODO3HAYEHUM.
CyliecTsyoT KMHEMATUUECKHe, 3NeKTpUYeckre v apyrve cxembl (puc. 1.5).
Bce ycnosHble uzobpaxenus svinonHsiorcs ¢ cobnogenmem [OCTos. Ha
cxeme He CODMOAAIOTCH pasMepbl U NPONOPUMM KOHCTPYKLMM.
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0 / Puc. 1.5. Dnexrpuueckas (g) # kuxemaruveckas (6) cxemsi

&
&

a)—/ 6)—/

Ha 3nekTpuyeckmx cxemax C NOMOLUBIO YCNOBHBLIX rPatMUueckux u3obpaxeHum
NOKa3bIBAIOT YCTPOUCTBO 3NEKTPUYECKUX UENen. JNIeKTpUUeckas uenb — 310 co-
BOKYNHOCTb COEAMHEHHDLIX MeXgy CODOM YCTPOWCTE M 3/IEMEHTOB, NO KOTOPbIM
NPOTEKAET 3/IEKTPUYECKMM TOK.

Ha KuHeMaTHuecKmMx Cxemax NoKasblBaeTCs NOC/IeA0BaTeNIbHOCTL NEpeaayn Asu-
XKEHWs OT geurarens K pabourM opraHam MalMHbl ¢ NOMOLWBKD 3ybuaTtbix KONEC,
XO[OBbIX BMHTOB, BANIOB, WKKBOB, MydT M T. Nn.

HacTbio KOHCTPYKTOPCKOM AOKYMEHTAUMM ABNAKOTCA TEKCTOBbIE LOKYMEHTbI: Cne-
UMDMKAUMK, NOSICHUTENbHBIE 3AMMCKHM, TEXHWUYECKME YC/IOBMUS, MHCTPYKUMK M T. N.

NMPODECCHUU U MNMPOU3BOACTBO. 3uarb uepuenue, Bnagets npasunamu
BbINONHEHHA, OMOPMNEHUA M UYTEHUS PA3/IMUHLIX BMAOB KOHCTPYKTOPCKOW QOKY-
MEHTAUMM [OJMKHDI CNEeUMaNUCTbl PasHbiX 00NacTen: UHKEHEPDI-KOHCTPYKTOPDI, WH-
JKEHEPLI-TEXHONOMM, AWM3aMHEPDbl, aPXUTEKTOPbI, MOLENLEPDLI-KOHCTPYKTOPb! M ADY-
rue cneunanucrbl,

CNOBAPDbD: «oxctpykropckas nokymeHTaums.

MPOBEPDBTE CEBSA: 1. Kaxue sugs ueprexed sxogar 8 KOHCTPYKTOPCKYIO [OKYyMEHTa-
uio? 2. Onr wero npegHasHaken cbopounmin yeprex? 3. Yro raxoe cxema? Yem ona ornuuaerca

ot ueprexa? 4. Kakue suast cxem sor 3naere? 557, MoxHo nu ¢ nomowpio cxemsl uzobpaznts
Kakon-nubO BMA TPMKOTAXKHOM BA3ZKM MAM NOCNEQOBATENBHOCTD NPUrOTOBNEHMSE Kakoro-Hubyab
6mopna?

ol HOAYMAMTE, nouYeMy NP NPOEKTMPOBaHMKM M NPOM3BOACTEE MCNONLIYIOT rpaduve-
CKYIO QOKYMEHTAUMIO, @ HE MAMNOCTPUPOBAHHOE ONUCAHWE M3ZENUs.

13 o——
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1_4' TexHonoruuyeckas AOKYMEHTaLUHA B Npoekre

Moaymaite, YeM TEXHOMOTMUECKANA AOKYMEHTAUMA MOXET OTNHUATLCA
OT KOHCTPYKTOPCKOW AOKYMEHTaUWM.

TexHONOruYecKoH AOKYMeHTaUWeH Ha3blBarT TEKCTOBble U rpadmueckue fo-
KYMEHTbI, KOTOpbIE YCTaHaB/MBAKOT YETKME npasuna v TpeboeaHus ANs BoiNoNHe-
HUSI TEXHO/IOMMUECKOrO Npouecca NPOoU3BOACTEa.

Lnsa 10ro utobbl TEXHONOrMUYECKUI NPOLECC BbINONHANCA Ha Kaxaom pabouem
mecTe 6e3 3agepXKeK v HapyLeHWH, HeODXO4UMO NPOBECTH CreuranbHble NOLroTo-
guTe/bHbIe PaboTbl. MO3TOMY TEXHONOrHYECKasn AOKYMEHTaUWA A0/HKHA COLepKarb
UCUEPNbIBAKOWME CBEAEHMS, HeODXOAMMbIE HEe TONbKO ANS BbINONHEHUA Camoro
TEXHONOMMUYECKOro Npouecca, HO U ANA ero NoAroTOBKU.

B Hawen crpaxe seegeHa EguHas cucrema TEXHONOMMUECKOM LOKYMEHTauuu
(ECTA). Osa npeacrasnser coboi KOMNNEKC CTaHAapTOB, KOTOPbIE yCTaHasnusa-
0T npasuna u Tpebosaxua No paspabortke, OOPMNEHUIO MU KOMNIEKTAUMKU TOro
MKW MHOMO BMAA TEXHO/IOMMUECKOH LOKYMEHTaUMM.

B rexHonornueckon AOKYMeHTauuW OTpaxKeHbl Cnocobbl M3roToBNeHus aerta-
nent, cOOPKM NPOMBILNEHHDBIX M3LENUH, CTPOMTENbCTBA, IKCMIYaTauuu M PEMOH-
Ta COOPYXXEHWH, Cnocobbl OpraHu3auMM NPOM3BOACTBEHHOro npouecca. K atom
LOKYMEHTAUMM OTHOCATCSH TEXHONOTMUYECKME KapTbl, YEpTexu NPUCNOCoBNeHUH,
060OpYAOBAHHA U MHCTPYMEHTOB, rpatuku paboTbl Uexoe U Opurag, TeXHU4Yeckue
YCNOBUA, CXEMbI TEXHO/IOMMUECKOro NPOLECca U APYrMe HOPMAaTUBHbIE Matepuasibl
NO COCTABNEHWIO TEXHONOMMH.

TexHonorvueckas QOKyMeHTauus crangaprusosaHa. C sugamu TEXHONOMMYECKUX
KapT MOXHO MO3HAKOMMTLCA C MOMOLUBIO CNeuManbHon nutepartypbl unm UHrep-
Hera.

OCHOBHBLIM TEXHONOMMUYECKUM LOKYMEHTOM SIBMISIETCA TEXHONOrMueckas Kapra.
Ha Hel paérca nogpobHoe onucaHHe BCeX TEeXHONOMMUECKMX onepauni, Heobxo-
OWMMbBIX QNS M3rOTOBNEHUA W3LeNus.

OcHOBHble BHAbI TEXHONOTHYECKHX KapT

« OnepaunoHHas TexHonoruyeckas kapra. B TakoW kapre npegcrasneHa ogHa
NPOM3BOACTBEHHAA ONepauus, NOKasbIBAIOWAs, YTO HYXHO Aenarb, M3 4ero ge-
natb, C NOMOWDBIO YEro fAenars, Kak KOHTPONMposaTb. Hanpumep, npocsepnurs
oTBEpCTHE, OTWAKMOBATL NOBEPXHOCTD, NPUWWUTL NYFrOBULY, 3acbinarb onpeaenéH-
HOE KO/IMHECTBO MYKM B TECTOMECH/BbHYIO MALIMHY W T. N,

« Obwas, wnm MaplIpyTHas, TeXHONOTHYeCcKan Kapra Heobxoauma AN U3roTos-
NIEHUs KaXQOro u3genus. B Hen copepxuIcs NocneqoeareNbHOCTb NPOXOXAEHHS
obpabarvisaemoro obvexra No uexam M JaéTcA ONUCaHWe BCeX onepauuu, npo-
M3BOAMMBIX Haf JeTanbio 0e3 BblAeNeHWA KaKAOW onepaumu OTAe/IbHbIM AOKY-
MEHTOM.



» Uuknosas texHonoruuyeckas kapra. Ha aron kapre gomkHbl Ouitb npepcras-
NIeHbl BCE ONEPauMH, BbINONHAEMbIE OHMM PabOUUM MM B OQHOM Uexe npeanpu-
ATUA.

» Kapra TMNOBOro TEXHONOrMYECKOro NPOLECCa COMEPXMT CBEAEHHA O CPeacT-
BaxX TEXHO/IOMMUYECKOrO OCHALLEHUA U MAaTepuasibHbIX HOpMaTMBax ANsl W3roTos/e-
HUA PYNNbI CTAHGAPTHBIX AeTaner U COOPOYHbIX efuHMU.

B KaXOoW TEXHONOMMUECKOW KapTe yKasblBaloTCsl: Ha3saHWe onepauuu, cxema
YCTaHOBKM ¥ 0BpaboTKu U3aenus, NPUMEHSIEMbIE CTAHKH, MHCTPYMEHT M NPUCNOCOo-
OnenHun, pexxum paboTbl (CKOPOCTL, TEN/IOBON PEXMM U T. 4.), NPOAO/IKUTENLHOCTD
06paboTKy, CneuransHoCTb U paspas pabouero, CTOMMOCTL KaXKAOM onepaumm.

K TeKCTOBbIM TEXHONOMMUECKMM AOKYMEHTaM OTHOCATCS MHCTPYKUMM, MaTepu-
anbHble BEAOMOCTH, BELOMOCTb OCHACTKM, ONMCaHUs M ApYrHe LOKYMEHTbl, COo-
fepxawme cnnowHon Teker. Cioga ke exofaar TabnuuHbie AOKYMEHTb Kaprbl
TEXHO/IOTUYECKUX MPOLECCOB, BEAOMOCTH U APYrHe LOKYMEHTbl, FAe TeKCT pasbur
Ha rpagol. TexHONOrMUeckas MHCTPYKUMA npegcrasnser cobon JOKYMeHT, coaep-
KALMHA ONUCAHME LUMKNA TEXHONOMMUECKHX ONepauri AN KOHKPETHOrO NPOM3BoA-
CT8a, CneuudHueckux NPUEMoe paboTbl, METOAMKM KOHTPONA TEXHONOMMYECKOro
npouecca, Npasui NoNb3osaHua obopynosaHuem u npubopamu, mep HeszonacHo-
CTu.

TexHonoruueckun npouecc, ohopMNEHHLIN B BUAE TEXHONOMMYECKUX KapT U UH-
CTPYKUMM, AO/KEH CTPOro M TOUHO BbLINOMHATLCS Ha Kakaom pabouem mecre. 310
Ha3blBAETCA TEXHONOMMUYECKOW AUCUMNIMHOW NPOM3BOLCTBA.

NMPO®ECCHUU U NMPOU3BOLACTBO. OcHosHyo 4aCTb MaplpyTHOM KapTbi
(NoCNefoBATENBHOCTD TEXHONOMMUECKMX ONEpPaUMi M3roTOB/NeHUs Kakoro-nubo wms-
[ENUA) COCTABNMIOT UHXEHEPDI-TEXHONOMM U TEXHONOMM, 3aHMMAIOWMECH CO3AaHM-
€M ¥ OpraHu3auMein TOro WAKM MHOrO NPOM3BOACTBEHHOIO Npouecca. JTO Kacaercs
BCEX OTpacnen NPou3soAcTea.

CNOBAPD: rexsonoruueckas pokymextaums.

NMPOBEPDBTE CEBSA: 1. Yro nassizaercs texsonoruueckoi pokymentaumuen? 2*. ina vero
CTaHaapTHIMPYIOTCA TeXHONOrMyeckue Aokymedtol 8 rocypapcrse? 3. Kakue suan rexwonoruue-
CKMX KapT MCNOALIYIOTCH NP Npon3sogctse getaned u uzgenun? 4. Y1o OTHOCHTCR K TeKCTOoSHIM
AOKYMEHTAM B TEXHONOTMHYECKOM ROKyMeHTtauuu?

HOAYMAMTE, nosemy npd MacCosoM NPOM3BOLACTEE COCTaBNRETCH TeXHONOrM4ecKas LQOKY-
MEeHTaUuMA, a peMec/ieHHMK, TaKxke aenan KavecCTBeHHdMe H3[eNwus, 06XORHYCR bez wee.

15 o——
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o KABUHET U MACTEPCKAHA

lNMpakTuueckoe 3agaHue

o

Paspabortarb BapMaHT HECKONbKMUX CYBEHUDHbLIX M3LENHM C NOMOLLLIO Me-
T0Aa (hOKaNbHLIX OOBEKTOE:

— 8bibpaTb TpU-YeTbipe CNydanHbix OObeKTa, QONONHUTENLHBIX K (hOKaNb-
HOMY OObeKTy;

— BbIGE/IUTL CYLECTBEHHDIE NMPU3HAKK Y CAYYanHbIX 0OBEKTOoB;

— COCTaBWTb BO3MOXHLIE COYETAHMSI NPU3HAKOB CNyyamHbIX OOBEKTOB
C (hOKaNbHLIM OOBLEKTOM;

— NPOaHaNU3MPOBaTh NOJYYEHHbIe BapuaHTbl, Bbibpartb u3 HUX Haubosee
OPUrMHANBHLIE ¥ BO3MOXHDIE ANSA BOM/OWEHMA 8 Matepuanax;

— BbINO/IHATL TEXHUYECKMH PUCYHOK MAeu HOBOro obvekra.

OueHb 3hhEKTUBHO CO3JaHHEe MAEH OPUIMHANBLHBIX M3LeNUH ANA TBOopYe-
CKMX NPOEKTOB C NOMOWDBIO MeToga hoKanbHbix 06bekTos. BoibpanHbii ana
COBEPLWEHCTBOBaHMA ODBEKT HasblBaloT (DOKa/IbHLIM, TaK Kak Ha HeéM cdo-
KycuposaHbl Bce npeobpasosanusn. K chokansHomy obbvekry pobasnsworcs
K/IKOUEBbIE KauecTBa TPEX-YETbIPEX CNYUanHO B3ATbiX 0OvexToB. PaznuuHbie
COYETAHUA KauecTs CyyalHbiX ODBEKTOB € (DOKa/IbHLIMKM NO3BONAKOT CO-
3[aTb HOBOE OPUIMHANLHOE M3fenue.

OcHosy npoekTa cocTaBnser TexHuyeckas goxkymenrauus. OHa eknouaer
8 cebsl KOHCTPYKTOPCKYK), TEXHONOMMUECKYIO, NPOEKTHO-CMETHYID, HayuyHO-
UCCNEOBATENDCKYIO, NATEHTHYKO AOKYMEHTauMn u crasgaptol. OCHOBHbIMMK
ABNSKOTCA KOHCTPYKTOPCKAA M TEXHONOMMUECKan LOKYMEHTaUMK.

KOHCTPYKTOPCKas QOKYMEHTaUMS COAEPKMT rpadmueckue U TEKCTOoBble
Mmarepuanst.

OCHOBHBIM TEXHO/IOMMUECKMM JOKYMEHTOM SBNAETCS TEXHONOrMUEcKas
Kapra. TexHonorvyeckue Kaprbl OblBarOT CNeAyoWnX BULOB: ONepauoHHas
TEXHONOTMYECKAn KapTa, oOlas, WM MapLipyTHO-TEXHO/IOMMUECKas KapTa,
UMKNOBAA TEXHONOMMUECKan Kapra, Kapra TMNOBOro TEXHONOMMUECKOro npo-
uecca.

NMNOABELEM MTOIM: 1. B uém cywHocTs Metoaa hokanbHbix 0bvekTos?
2. Kakyro ponb B NPOM3BOACTEE MrpaeT TexHWdyeckas pokymextaums? 3. Hro exnto-
yaer 8 cebs KOHCTpyKTOpcKas AokymeHTaumn? 4. Kakue LOKYMEHTbl OTHOCATCH K
TexHonoruueckon fokymextaumu? 5. Yro takoe ECKA u ECTA? [ns uero oHu
cyulecTsyror?
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MnPOU3BOACTBO

Cpeancrsamu Tpyaa Yenosek sosgencreyer Ha npegmerst Tpyga. Cpeacrsa tpyga
MOXHO PasfeNMTb Ha eCTECTBEHHbIE M TexHWueckue. ECTecTBeHHbIMU CpeacTsamu
TpyAa ABNAKOTCA PEKW, BOJONaAbl, 3eMNA U T. M., UCNONb3YeMble ANA XO3AMCTBEH-
HbiX uenen. TexHuueckue cpepcTea Tpyfa CO3[AIOTCA YENOBEKOM. ITO COOPYxe-
HUSA, 34aHUA, PY4YHbIE OpYaus TPYAa, MEeXaHWuecKue, asToMaTUYecKue U Apyrue
cpefcrsa Tpyga.

B ceoen TpyaosOM AesATeNbHOCTH 4Yenosek yacto obxogurcs Ges cpegcte Tpy-
fa, MCNoNb3ys TONbKO CBOM BO3MOXHOCTH (MbllWNeHWe, NoBegeHue, ronoc, peub,
MUMUKY W T. N.). TakuMu CpescTsamu NONb3yKTCA, HaNpUMep, yuéHble, npenoga-
BaTeNlu, aKTepbl, OpraHu3aropb! yero-nubo, aenyrars U T. M.

Bbl y3Haere:

® Kakue COBDEMEHHbIE CPEACTBA PYUHOrO TPYAA MCMONL3YIOTCA B TEXHONOMMUe-
CKMX npoueccax;
® xakum obopyfosaHMeM ANA TPyAa OCHALWEHO COBPEMEHHOE NPOU3BOACTBO.

Bbl HayuuTecs:

® pazbuparsca B BUAAX M NPEeAHA3HAYEHWH COBDPEMEHHLIX PYYHbIX 3NeKTPUdu-
UMPOBAHHBIX MHCTPYMEHTOB;

® OpHEHTUPOBATLEA B BUAAX 0OOPYAOBaHUA COBPEMEHHOIO MNPOM3BOACTEA;

® MONb30BATLCA HEKOTOPLbIMK BUAAMU  3/EKTPU(HLUMPOBAHHDIX HMHCTPYMEHTOB
NpY BLINONHEHUM NPOEKTHLIX pabor.

17 o—



2.1_ CoBpemeHHbie CpeACTBa pyuyHOro Tpyaa

Y10 U3MEHUNOCH B YCTPOUCTEE OPYAHH TpyAa CTONAPOB W Clecapen
B TEUEHME NOCNEHMX BOCbMM Aecsatunetwn? [ns oreera Ha ator Bo-
Npoc obparTurech K UCTOPUK PA3BUTUSI OPYAWH TPYAa, KOTOPYK MOX-
HO HauTh 8 MHTepHerte.

ObpaboTka Marepuanos Py4HbIMU MEXAHUUECKMMU MHCTDYMEHTaMM AOCTATOYHO
TPYQOEMKas M HenpoussoguTenbHas. [opasgo addektveHee a3t paboTbl MOXKHO
BbINONHUTL C NOMOLWLBIO 3NEKTPUDHUUUPOBAHHOIO MU MOTOPHOIO PYYHOIO MHCTPY-
MeHTa.

MexaHHUeCKui UHCTPYMEHT HEODXOAUM MPU OTCYTCTBUM MCTOUHMKOB 3/1eKTpUYE-
CKOM 3HEepruy v Npu Npou3soacTse HeDonblwMx napTui Tosapa. Mcnonbiosanue
INEKTPUDHUUMPOBAHHOIO WM MOTOPHOIO MHCTPYMEHTa uesecoobpasHo npu npo-
u3soacTse BONLIUMX NapTWi TOBapa, B MacCOBOM NPOW3BOACTBE.

IneKTpUYEeCcKHe MHCTPYMEHTbI NS NUNEHHUA APeBECHHbI, METANNOB M Nnacr-
Macc. [na nuNeHus OPEBEecHHbl, METANNIOB M NNACTMACcC MOXHO MCNONb30OBaTb
3NEKTPUDHULUMPOBAHHDIE HOXOBKM NO APEBECHHE M METaNNy C NUTaHWeM OT CeTu
unu akkymynaropa (puc. 2.1).

0—/ Puc. 2.1. AxkymynstopHbie HOXOBKH: @ — no gepesy; 6 — no meranny

a) —/ 6}—/

o_/ Puc. 2.2. Dnexipuyeckde nuabl: 0 — UENHAR aKKYMYNSTOPHAas C QBMratenem BHYTDEHHero
cropauus; 6 — UMPKyNspHas

—0 18



O—/ Puc. 2.3. Jnextpuueckun nobaux

o_/Puc. 24. Hoxuuubt [Nns TKaHW M NABHKH: @ — CO CXORAWHAMHUCH NE3BUAMM;
6 — € SpaWAOWMUMCA MHOTOYrONbHBIM [UCKOM
g)———

INeKTPUdOHUUHMPOBaHHDBIE LENHbIE, UMPKYNAPHbIE ¥ cabenbHble NU/ibl UCNONLb3YIOT
LNS PaCcNUIUBaHUA ApeBecHbIX marepuanoe Gonbwon Tonwmebl (puc. 2.2).

Pabourm opraHom UenHOM NuAbl ABNAETCA NUbHASA LENb C PEXYLUMMU 3yObamu,
UMPKY/IAPHON NUAbI — BPALLAIOWWHCA AWUCK C 3yObsimu.

CabenbHas 3nexkTpuueckas NUNa-aNNMratop CXo4Ha € 3NEKTPUUECKOH HOXKOB-
KOW, HO (DM3MYECKHUX YCHAMM OT YENOBEKa ANA NUNEHWUS TPeDyercs 3HauuTeNbHO

MEeHbLUE,
[na pesaHus ApesecHbIX Marepuanos, METaNNOB M NNACTMACC WCNONL3YIOT N06-
3ukK (puc. 2.3) u eubpaumorHble peHosatopsl. JIoB3UK — yHUBEpCANbHLIK WH-

CTPYMEHT. 3aKkpenisifi B HEM Pas/IMuHble NONOTHA, MOXHO pPe3aTb KaK ApesecHbie
Mmarepuanbl, TaKk ¥ Metanibl.

PeHosatop — 370 yHUBEPCANLHBIW 3NEKTPOMUUMPOBAHHDLIN MHCTPYMEHT, KOTO-
PbiK BLINOMHSAET MHOXECTBO pPaboT: pexer ApesecuHy W Mmetann, wiudyer, 3ara-
YyuBaeT, 3audllaeT, NOANMAMBaET U pa3pe3aer COSMM.

INeKTpUUYECKHE HOXHWLUbI ANsi pa3pe3aHHUn TKaHW, NNEHKH W NTUCTOBOro
MeTanna. J/IeKTPUYECKHE HOXHULDI AN Pa3pe3aHus TKaHW MOryT ObiTh OCHaLWeHb!
ABYMA CXOAAWMMUCA ne3suamu (puc. 2.4,0) UnM BPaLAIOWKUMCA AMCKOM C OCTPOH
KpoMkor (puc. 2.4, 6). [LIUCKOBLIMKM HOMXKHMLAMM MOXKHO pa3pesarb TKaHW PasHoM
TONWMHBI U NNEHOUHDbIE MaTepUanbl.

HoxHMubl aAna paspesaHus NUCTOBOrO MeTanna M NNacTMacchl KOHCTPYKTUBHO
MOryT ObiTb NOXOXWM Ha HOXHMULI LIS De3aHusi TKaHu, HO Bonee npouHbie.

Cywiecteyor Tpu MOSMMDMKAUMM HOXHML NO MeTanny: nucroesie (puc. 2.5),
BbIpYOHbIE M WaKLEesble.
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o_/ Puc. 2.5. Jlucrosnie HOXHMUDI QAR METANN0B ¥ NAACTMACC

J

3neKTpUYEeCKHe WHCTPYMEHTbI ANA CTPOraHHWA ApeBecHbIX Marepuanos. la-
KMMU MHCTPYMEHTaMM SBAAIOTCA 3neKTpuueckue pybarku. Onu MoryT Guith nepe-
HocHbIMK (puc. 2.6) u craumoHapHbiMu. CraumoHapHbii pybaHoK ycraHasnusaercs
Ha crone. Y Hero obbiuHO WHpe nonoca 0bpabortku Marepuana.

dneKTpUUECKHE WHCTPYMEHTbI ANA CBepneHWs W gonbneHus marepuanos
W3 JpeBeCHHbl, MeTannos, nnacrMacc. [l CeBepsieHUs OTBEPCTUM  MCNONb-
3YIOTCS PY4YHbIE 3/IEKTPUYECKME APenu C NPUBOAOM OT CETH WM aKKymynsropa

(puc. 2.7).
Onsa nonbneHus OQpPEsecHbIX MATEPUAsIOB M METANIOB TaKXe MMEETCH 3/1eKTPU-

(HULMPOBAHHDIK MHCTDYMEHT. JTO 3/1EKTPUUYECKan CTAMECKa M 3MeKTPUYecKoe 3y-
6uno (puc. 2.8)

0—/ Puc. 2.6. MNepenocHoi 3nekrpuvecknin pybanox
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AneKTpHYECKHe MHCTPYMEHTbI Ana 06paboTku ApeBecHHbl, MeTanna, nnacr-
Macc U CTPOMTeNbHbIX Martepuanos. [pu npobusaruu OTBEPCTHI B CTPOMTEND-
HbIX Marepuanax ucnonbaylot nepdoparopbl. Hanpumep, apens-nepdpoparop ans
BbINOJIHEHKUSA OTBEPCTHM B KamHe u Betone (puc. 2.9). B 31oM MHCTpyMeHTe ceepno
HE TO/NLKO BPALUAeTCH, HO M ABWXETCA Bnepen-Hasag.

IOns obneryenus pabor no fondneHuIo KaMHs 1 BEeTOHa UCNOoNb3YIOT Cneyuans-
Hble nepdoparopsl, pabotaiowme kak oTOOMHble MonoTku. lMepdoparopsl MoryT
paborarb He TONBbKO OT UCTOUHMKOB 3/IEKTPUUECKON IHEPIUM, HO M OT MCTOYHMKOS
OXaroro 8O3Ayxa, B YaCTHOCTH OT KOMNpeccopa.

Ins wnucoeaHus U3LENMH M3 LDEBECHBIX MATePUA/IOB, METANIOB U MNPUPOLHO-
rO KaMHsi UCNONLIYOTCA WAKGOBANbHDIE MALUMHKK PAa3HbIX KOHCTPYKUMHK M Pa3HbIX
npuHuunos gewncreua (puc. 2.10).

IneKkTpUUYECKHE M NHEBMATHYECKHE WHCTPYMEHTbI ANs OKPAWMBAHHKA W Na-
KMPOBaHHA Pa3NHYHbIX NOBEPXHOCTEH. TEXHONOIMUECKME Onepaunn OKpalmsa-
HUSl M NaKMPOBAHUA MOTYT BbINONHATLCA NEKTPUDHUUHUPOBAHHLIMU WK NHEBMATH-
yeckuMM MHCTpyMeHTamu. OHM HasblsaloTcs Nynbeepusartopamu (puc. 2.11).

INeKTpUYECKHE WHCTPYMEHTbl ANs pa3pe3aHus, W3MeNbYeHHsa MNHULLEeBbIX
npoaykroB. [na obneruexus Hapesanus NPOAYKTOB UCNONL3YIOTCA 3NEKTPUUECKUE
HOXW U [MCKOBbIE MAM POTOPHbIE NomTepesku (puc. 2.12) C pPydHbIM M 3N1eKTPU-
YECKMM NPUBOAOM.

o_/ Puc. 2.8. Uucrpymentol anr gonbnewus: 0 — 3neKipuyeckas cramecka; 6 — nepdoparop
(3ybuno) ans gonbnenns u pybxu

0_/ Puc. 2.9. Apenn-nepcgopatop

.
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o_/Puc. 2.10. Mawunka waucdosanvuas newrousas (@); yrnosas wandosanbHas MawMHKa
(6onrapxa) (6)

5)

o_/Puc. 2.11. Nynvsepusartopbl: @ — NHEBMATH4ECKHM; 6 — 3INEKTPHYECKUA

o_/Pnc. 2.12. Jlomrepeaxa

O—/ Puc. 2.13. Qpobunku: ¢ — xodemonka; 6 — depmepckas zepHoapobunka; 8 — cagoso-

Ol’OpOANNl" M3IMENLMHUTENDd Tpashl, COnoOMH, NUCTbes, Cyyses

& ":;
. B
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e i T N % X
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Ins npobnexusi Cyxux NPOAYKTOB BMECTO CTYNKM M NECTUKA MCNONLIYIOT 3/1eK-
TPHYECKYID Apobunky unu kodemonky (puc. 2.13, a).

Ha npoussoncrse, 8 (hepMEpPCKUX XO3SMCTBAX MCNONLIYIOTCH NPOU3BOAUTENb-
Hble u3Menvumteny 3epHa (puc. 2.13, 6) u cneuymanbHbie U3MENbUUTENM TPasbl,
CONOMDBI, NUCTbEB U Menkux cyubes (puc. 2.13, B). MonyueHHas macca MCNoNbay-
e1cs ANS NPUroTOBNEHUA KOMNocta — yaobpeHus ans caga v oropoja.

Ons obneryeHus M YCKOPEHMS M3MenbueHus Msca, pbibbl U ApYrUx NPOAYKTOB
NPUMEHSIIOTCS 3NEKTPUUECKHE MACOPYOKM.

Ins npespauieHus NPOAYKTOB B KaweobpasHyl Maccy MCnonb3yioT Onengepb
(prc. 2.14) u yonnepot.

o / Puc. 2.14. Bnengep

NMPOMECCHU U NMPOU3IBOLACTBO. Ha npeanpuatiax pasnuuHbiX BMAOB
NPOM3BOACTBA NPUMEHAIOTCS 3NEKTPUUECKME WMHCTPYMeHTbl. [lonb3osarsca asex-
TDHYECKUMY MHCTPYMEHTAMM, PacCuMTaHHbiMM Ha Hanpsbkenue 220 B, paspeweno
paborHMKam pasHbix npocheccun crapwe 18 ner. Kaxabii M3 HUX AOMKEH NPONTH
MHCTPYKTaX No obecnedyeHuo Ge3onacHon paboTsl v HEeyKOCHUTENLHO cobnoaars
HeoDxoauMble nNpasuna U NpueMsl paborol.

INEKTPUDUUMPOBAHHBIMK AKKYMYNATOPHBIMKA WHCTPYMEHTAMK MOXHO NONb30-
Barbca mMonogbiM noasm v go 18 ner, cobnogas obuwe npasuna GesonacHoCTH

TpyAda.
CNOBAPbB: ANEKTPUHECKNE UHCTPYMEHTHI.

NMPOBEPDBTE CEBSA: 1. Yem 3NeKTPHYECKME MHCTPYMEHTH OTAMMAIOTCA OT CXOAHDLIX Mexa-
Huveckux uncrpymentos? 2. Mpu ssinonHenun xaxux sugos o6paborku Moryt HuiTy Mcnonbaosausl
anextpuueckue wHcTpymentol? Mpueegure npumepst. 3. Mpu xaxux ycnosuax uenecoobpazvo wam
Heuenecoobpazno ucnonvioszary anekrpuveckue onepauyun? Mpusegure npumepst. 4. Mliogu kakux
npodeccun moryt paborarh € 3INEKTPUMECKAMM MHCTPYMEHTaMM Npu BbinOAHeHud csoed pabo-
11? MNpusegure npumepnt. 5% B uém cxogHsl texsonorum obpaborku marepuanos pasnuuHsiMu
anexTprueckumu uHcTpymentamu? 6. Mouemy ANR U3roTOBNEHUS AByX KOTNeT uenecoobpasHee
NONb30BATLCA “ONNEPOM, a He Msacopybkon?

Qo HOAYMAHTE, nokeMmy cgenath OTEepCTMA B KamHe wnu Oerowe nerve apenvwo-
nepchopatopom, Hem obbivHON Apenvio.
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2.2- Cpeacrea Tpyaa COBpeMEHHOro NPOM3BOACTBA

BcnomHuTe, Kak KnaccubuumpyloTcs MawmuHbl. Kakue malmHbl MoryT
UCNONL30BATLCS MIIOAbMM B KauecTee CPefcTs Tpydaa NPU M3rotosne-
HUW Da3NIWUHBbIX NPOLYKTOB Tpyaa?

TexHOnorMyeckHe MawWHbl B MAWMHOCTPOEHHH. OCHOBHLIMM CpeacTBamu
TPyfa COBPEMEHHOr0 NPOM3BOACTSA ABNAKOTCA TEXHONOMMUECKHE MawuHbl. B ma-
LUMHOCTPOEHUM MHOIME TEXHOJIOMMUECKME MalLiMHbI NpefHasHaueHs! ans obpaboTku
KOHCTPYKUMOHHDBIX MATEPHasioB, ¥ MNPEXAEe BCEro 3T0 CTaHKM.

CraHku MoryT 6biTb MeTano- 1 AepesoobpabarbiBaoMMM, KAMHEPE3HBIMKU U T. M.
Mo ceoeMy HasHaUeHUIO CTaHKM DPa3feNsioTCs Ha chneuvanbHble, YHUsepCasibHbie
M Cneunanu3upoBaHHbie:

* CneymanbHble CTaHKK npeaHasHadeHbl Ana obpaboTku geranen onpegencéHHon
hOpPMbI U ANS BLINONHEHUA ONPEAE/IEHHDIX ONepaur;

* YHMBEDCANbHLIE CTaHKM NpegHasHauyeHbl ANA BLINOJIHEHHUS Pa3HOOOPa3HbIX
onepauun Ha getanax pasHor (hOPMbl, U3FOTOBJIEHHLIX W3 PAa3HbLIX MATEPUAsIOB;

o CNeuManM3upoBaHHble CTaHKW MOryT ObiCTpo nepeHanaxusarbes ans obpa-
6OTKM petaner pasHoOn (hopmbl.

Mo euay BLINONHSEMbIX ONEPauMi CTaHKW PasfensioTtcs Ha TOKapHble, ceep-
nunbHble, dpesepHble (puc. 2.15—2.18) u 1. n. [na obecneyeHus BbICOKOTOUHOM
06paboTku petanen CO3[AKOTCA NPELUU3UOHHBIE CTAHKH.

BbiCOKONPOM3BOAUTENDHBIMM  YHUBEPCANLHBIMU  CTAHKAMU  ABSIOTCA  CTAaHKM
C YMCNOBbIM NporpaMmHbiM ynpasnedvem (HITY). Mpu cMere 3agaHHONR NporpamMmbl
TaKkue CTaHku MoryT ObiTb ObICTPO nepeHacTpoeHbl Ha 0OpaboTky meranen 4pyrow
¢hopmbl U pa3Mepos.

Metannopexyiime CTaHku ANs BbINONHEHWA DONBWOIO YKUCNA TEXHONOTHYECKHX
onepaunn Ge3 nepeycraHosku obpabarbiBaeMbix Aetanem, UMelrolmMe asTomaruue-
CKYK) CMEHY MHCTPYMEHTa M OCHaweHHble cuctemamu YMY, Hasbisaworcs MHOro-
OnepauroOHHbIMH.

Lns yckopenus npoueccos obpaboTkW, KOHTPONA ¥ COOPKM CO34alTCA aBTo-
MaTuyeckue CraHouHble MHUK. OHK BKNOUAKOT B ceDa pas/iMyHbie CTaHKM, YCTPOW-

0—/Pnc. 2.15. Toxkapum#u cranox-asromar gns obpaborku metannos (0); TOXapHbi CTaHOK no
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O—/Puc. 2.16. Ceepnaunvusie crawku ans obpaborkn merannos (o) » ans apesecuun (6)

a)

o_/ Puc. 2.17. @pezepusie craukn gns obpabotku merannos (@) # ans obpabortku gpesecunn (5)

/

e &)

crea, npucnocobnenus, obecneunsarolime NUTbE, 0OpaboTKy, KOHTPONL (HOPMbI
W Pa3MepoB, MOWMKY M YNAKOBKY, MalUMHbI, KOHBEHEPbI, MaHWUNyNAaTopb! (Npocren-
wue poborbl), obecneumsaowme nepegadyy obvexkTa OT OAHOM TEXHONOIMUECKOM
MalUMHb! K APYroM.

Mo eHewHeMy BUAY ¥ YCTPOUCTBY COBPEMEHHDLIE CTAHKM 3HAUMTENIbHO OTNMYa-
HOTCS OT CTAHKOB NpexkHux Ner. [pUMepoM Takoro CTaHKa sB/ISeTCs COBPEMEeHHbIN
3D-npuHTEp, NpegHasHaueHHbIM ANA U3rOTOBNEHMA TPEXMEPHbIX (0ObEMHLIX) aerta-
Nen U3 TBEPALIX Marepuanos, He Tpedylowmx panbHenwen obpaborTky.

TexHonoruyeckHe MalMHbl Ha NPOM3BOACTBE TKAHEH M NpeanpUATHAX 06-
wecTBeHHOro NUTaHua. Ha wsedHbix habpukax pPackpoM TKaHM NPOM3BOAMTCA

o_/Pnc. 2.18. WancbosanvHuiit CTaHok no metanny
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o_/Pnc. 2.19. MNonynpombiwneHHan TEXHONOIMHECKaR MaWwKHa QR Hapezawus xneba Ha nomru

—0 26

Ha CneuranbHbiX PaCKPOMHBIX MalMHax. B HUX pexyliMMm UHCTPYMEHTOM ssnsercs
HOX B BMAE 3aMKHYTOM CTA/IbHOW HENPEPbLIBHOM /IeHTbL.

OcHosHbIM 0BOpYAOBaHHEM TEKCTUALHBIX (habpUK ABNSHOTCA POBHUYHDLIE W NPS-
OWNbHBIE TEXHONOMMUECKHE MalMHbl M TKaukue crasku (puc. 2.20).

Ha npeanpuatuax OOLWECTEEHHOrO NUTaHMA M X1eDoNeKapHiX UCNONb3YKT Ma-
WHHY Ana HapesaHua xneba Ha nomru (puc. 2.19), a takxe neuu, naurbl, Tecto-
MECbI, KOHBEHEDDL! U APYrHe BUAbl TEXHONOMMUECKMX MAaLUMH,

TexHonoruueckue MawuHbl ana o6paboTku crpoutenbHoro marepuana. [lpw
NPOU3BOACTEE CTPOMTESNbHBIX M OTAENIONHBIX MATEPHANOE NPUMEHSIOTCA CTaHKK ANns
MeXaHUYeCKon 0BpaboTKU NPUPOAHOrO M MCKYCCTBEHHOIO KaMHs: CTaHKU ANA pe-
3aHMUA KaMH$, CTaHku ans WwindosaHus v nonuposanus Kamus (puc. 2.21) v ap.

TexHOonoruueckue MalWHbl B CENbCKOM XO03fIHCTBE. B cenbckoxossucreen-
HOM NpPOM3BOACTEE CPEACTBAMM TPyAa SABAAKOTCA TPAKTOPbl, KOMOaMHDLI, CEANKM,
LOMNbHDIE YCTAHOBKM M APYrHe BUAbl TEXHONOrMUEeCKUxX mawuH (puc. 2.22).

NMPODECCUU U NMPOU3BOACTBO. Cneunanucramu, paboralowmmu ¢ uc-
NONb30BAHMEM COBPEMEHHbIX TEXHOIOMMUECKMX MAalMH, MOryT ObiTb CTAHOYHMKH,
Wweeu, noeapa, CTpoOMTENH, KombanHeEpbl M Ap. B ToM cnyuae, ecnu TexHonoruye-
CKHEe MalMHbl ocHaweHsl HIMTY, obcnyxusalowme X CneuManvcTbl JOMKHLI UMETh
cneuransHoe TexHuueckoe obpasosanve. K Hassanusam ux npodheccun gobasnser-
CA CNOBO «ONEepaTop», Hanpumep oneparop wsenHoro obopyaosaxus, oneparop
crankos ¢ 4YIY.



o_/Pnc. 2.21. Crauku ans pesawus (0) # ans nonuposauus (6) kamus

o_/Pnc. 2.22. Cpepciea NpPOM3BOACTBEHHOIO TPYAa B CENLCKOM XO3RHCTBE: G — KONECHDIM
Tpaktop; 6 — 3eproybopounnin kombBaim; 8 — cesnka; 2 — kaprodeneybopounbin kombann

8)——!

* CNOBAPDB: rexnonoruueckas mawuna.

NMPOBEPLTE CEBA: 1.+ Mouemy Ha Bonbwmx NPegNPUATURX PYYHBIE W 3INEKTPHUDHLMPO-
BaHHLIE MHCTPYMEHTD BCE Halle 3amMeHAIT TexHonoruveckumu mawunamn? 2. Kakue suanl craskos
an 3uaete? 3. Kakumu texsonoruuyeckumu MawuHamd obopyaylor nNpeanpuatHs obuwecteeHHoro

nuTaHua?

FIOJ.IYMAHTE, Kakue BMAbLI CENLCKOXO3RMCTBEHHBIX MawwuH ebl 3vaete. Hasosute eugol pa-

601, KOTOpbIE OHM BLINONHAIOT.
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2 3 Arperan.l H NPOM3BOACTBEHHbIE JIHHHH

BcnoMHuTe, 4TO Takoe NPOM3BOACTBEHHble NuHWMM. M3 Kakoro obo-
PYAOBaHUS OHU MOTYT ObiTh CHOPMUPOBaHDHI?

Arperar. CywecTeyeT HECKONbKO 3HAUYEHWH CNoBa carperars:

* MALMHHLIM arperar — 3T0 YKPYNHEHHbIM 3NIEMEHT MalUMHbI, BbINONHAKOLLMM
onpegenéHHbie MYHKUMM B TEXHONIOMMYECKOM NPOLECCE, HaNpUMEp 3/1eKTPOABMIa-
TeNb MW Hacoc;

e arperar — 370 MEXaHWUYECKOe COEAMHEHME HECKONbKMX MaluH, paboraroumx
B KOMMNJIEKCE; Hanpumep, NaxoTHbIM arperar COCTOMT M3 TpakTopa, nayros u 6o-
poH. CoeauHeHue MallMH 8 arperar HasbiBaeTCs arperatuposaHueM.

Arperartbl MOIyT UMETb pPasHble KOMIMNEKTaUMIo KM HasHaueHume, Hanpumep: arpe-
rarol Ans OypeHus U 0BCNYKUBaHUA HETSAHDIX U Fa30BbIX CKBAXKMH; XONOAUNLHLIK
arperar, COeUHAIOWMI 3NEKTPUUECKUIM ABUraTeNlb, KOMNPECCOP, paguarop; coepe-
MEHHbLIH asTOMOOMNDL, B KOHCTPYKUMM KOTOPOro OOveAuHEeHbI ABUratent BHYTpeH-
HEro CropaHus, akKyMyNsTop, 3/EeKTPOreHeparop, 3/NeKTPOABUrarent Craprepa,
TPAHCMHUCCHA M ApYrue YCTPOWCTBA.

lMpou3BoacTBEHHbIE NHHUMU. TEXHONOIMYECKME MalUMHLI B YCNOBMAX NPO-
M3BOACTBA MOrYT ODLEAUHATLCS B MNPOU3BOLCTEEHHLIE TEXHONOIMUECKHUE JIMHMMK,
obecneunBarouMe BbINONHEHUE MHOIOONEPAUMOHHOIO TEXHONOMMUECKOro MNpPo-
uecca.

HanpuMep, NpOU3BOACTEEHHAR NIMHUS ANA M3roTosNeHus Tpyd Gonbworo gua-
MeTpa 418 rasonposofos BKAKOUaeT B cebsi HECKONLKO ycTaHoBoK: 1) ans nogauu
NAOCKOro CTaNbHOro Nucra Ha copmoeanue (puc. 2.23, @); 2) Ansi U3roToBNeHUs
3aroTOBKM UMAMHAPE; 3) ANSA U3TOTOB/IEHWS M3 3arOTOBOK UMIMHAPA 3aKOHYEHHOM
dopmbl; 4) ans ceapkv wWea; 5) ans npoeepku Kauecrtsa ceapku (puc. 2.23, 6);
6) ans NOAroToBKK Tpyd K CKNAAMPOBAHMIO M OTNpagke.

MpPOM3BOACTEEHHDBIE JIMHMM LUMPOKO NPUMEHSIKOTCA B TeX OTPacNsx NPOU3BOA-
CTBa, KOTOPblE CBA3aHbl C BbINYCKOM MAccoBOM npogykuwu. Hanpumep, Ha npeg-
NPUATUAX NULLEBOH NPOMBILLAEHHOCTH YCTAHABAMBAKOTCA NPOU3BOACTBEHHDIE IMHUM
ons usrotosnedus xneba (puc. 2.24), sachens, caxapHOro neYeHbs, KyKypy3HbIX
naso4YeK W APYrux NPOAYKTOB NUTAHMS.

AsTOMaTHUECKHE NPOM3BOACTBEHHbIE NiMHMM MoryT pabortarb Ge3 Henocpea-
CTBEHHOIO yuacTtusi uenosexa. [IpUMEPOM TaKOM NIMHUK CNYXKUT NPOMIBOLCTBEH-
Has /IMHKUA NO NPOM3BOACTBY UMNCOB. B HEKOTOPLIX TEXHONOIMUYECKMX Npouec-
cax OTheNbHble Onepaunu HEBO3IMOXHO MM 3IKOHOMMUYECKM HeuenecoodpasHo
aBTOMATU3MPOBaThb. Takue onepauuu SbINONHATCA PabouMMu C MCNONb3OBaHWe
PY4HbIX MHCTpyMeHTOB (puc. 2.25). Takas NuHUA ABNSETCS NONYasTOMATU3UPO-
BaHHOM.

Pobotbl pasHon CNnoXHOCTH MOryT BbINOAHATL YACTb (BYHKUMM Ha asToMmaruue-
CKOM NPOM3BOACTBEHHOM JIMHUM.



O—/ Puc. 2.23. Nopaua cransHoro nucra wa copmosarue (0); nposepxa kauecrsa csapku (6)

a) — 6)—"/

fo /" Puc. 2.24. MNpouzsoacreeHHas nvHus Qas sminycka xneba

0—/ Puc. 2.25. Nonyasromatuanposansas NpoM3sOACTBEHHAR NUHHA NO U3rOTOBNAGHMIO XOA0BOIO
y3na asromobuns

* CNOBAPDbD: arperar; npoussoacrsexHas nuHus.

MPOBEPBTE CEBHA: 1. Yo rakoe arperar? 2. [ns uero npegHazHaueHa NPOM3BOACT-

o
senHas nunua? 37 . Mo UkrepHery u cneudanbHbiM cnpasodHukam yTodHMTe, Kakue hyHKuMm
BHINOAHAKT PabOTHHKK, OBCAYKMBAIOWME ABTOMATUHECKYIO HHMIO.

HO,QYMAMTE Hag Takow npobnemMon: 8 HaCTORWEe SPeMA MOXHO CKOMCTDYHPOBATL M W3-
rotoguts pobora, suinonnsowero nobylo usmueckyio pabory, KOTOpYK© Ha NPOH3BOACTEE Aenaer
venosex. Mouemy xe He cozgaror takux pobotos gns asrocbopouHbix Koxsenepos?

BC”OMHHTE, KaKux DO6OTOB MOXHO yBMQeTb QOMa W Ha nNpoM3soAacTse.
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KABUHET U MACTEPCKAHA

MpakTuueckue 3apaHus

(]

1. Cobepure uHopMmaumio 1 ohopMUTE UANKOCTPUPOBAHHLIM DyK/eT o co-
BPEMEHHDIX 3NEKTPUHPHUUMPOBAHHDIX M NHEBMATUUECKMUX DYUHDLIX MHCTPYMEHTaXx,

npUMeHseMbIX B NpoussofcTse.

2. O3HaKOMbTECH C YCTPOMCTBOM M NPasWaMu NOMb30BAHWA OTAE/IbHbIMU BU-
[LaMu aKKyMYATOPHBIX PYYHbIX MHCTPYMEHTOS M BbINOJIHWUTE NPOOHbIE TEXHO-

Nnoruyeckue onepaumumi C M3y4YeHHbIMU UHCTPYMEeHTaMHU.

3. MNoxabnogante 3a NpUMEPaMM UCNONLIOBAHUS COBPEMEHHDIX PYUHbBIX 3NEK-

TPUDULMPOBAHHBIX MHCTPYMEHTOB B ObiTy M NOArOTOBLTE OTUET.

JKCKYypCHH

MoceTute HECKONLKO 3KCKYPCHMM Ha Bavkauwue npou3soncrsa, noHabnwo-
fante 3a pabOTOM TEXHONOMMUECKMX MAalUMH, arperartog ¥ 3a opraHusauuen

TexHonorudyeckux nunui. Moarorosbre otyer.

B ycnoeusx NpoMbILNEHHOrO NPOM3BOACTSa MM Npu Bonbwom obbeme
HENPOM3BOACTBEHHLIX ObiTOBLIX paboT HEOBXOAMMO MCNONb30BaTL COBpe-
MEHHbIE CPEeAcTsa PyyHOro TpyAa.

OcCHOBHbIMM CpPeACTBaMKM TPYLA COBPEMEHHOIO NPOM3BOACTEBA ABNAIOTCH
TEXHONOrMYECKME MalMHbl. Ha NpOMbILWNEHHLIX NPEANDPUATUAX WHPOKO MC-
NONb3YIOTCH TAKHUE TEXHONIOMMUECKME MALLMHDI, KaK CTaHKM: YHUBEPCA/IbHbIE,
cneyuanbHbie M Cneyuani3uposaHHble.

B ycnosusix Nnpo13soacTBa TEXHONOMMUECKHE MaLUMHBI OUeHb YacTo obb-
EAUHSAIOTCA B KOMN/IEKCbI, KOTOPbIE BbLINONHAKT IPYNNY TEXHONOMMUECKUX
onepauui. TakMe KOMNNEKCbI HA3bIBAKT arperaramu. TexHONOrMueckue Ma-
WHHDbI B YC/IOBMAX NPOW3BOACTBA MOryT obveguHsaTbes B Dosee KpynHble
KOMIIEKCHI, NPOU3BOACTEEHHDIE TEXHONOMMUECKHE NWHUKM, obecneynsas Bbl-
NO/IHEHME MHOIOONEPALMOHHOTO TEXHONOMMUECKOro Nnpouecca.

NOABEAEM MTOIM: 1. Ha uyém ocHosaH npuHuun pabotbl peHosatopa?
2. MNouemy nepdopatop ObicTpee BLICBEP/UBAET OTBEPCTHE B NPUPOAHOM KamHe
unu Geroxe? 3. Yro takoe UMY e cospemenHbix crankax? 4. Yem arperar otnu-
yaercs o1 craHka? 5. Kakoso npegHasHaueHne NpOM3BOACTBEHHBIX NMHWI B COBpe-
MeHHOM npou3ssoacree? 6. 3HaHus Kakux yuyebHbIX npegMeros saM noHagobunucs
NpU M3yyeHuu marepuana atou rnasbi? Orserbl obcyaute ¢ OLHOKNACCHUKAMM.
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Kauectso pesynbraroe nNpou3soacTsa Kakom-nMbo NPOAYKUMM 3aBMCHUT He TONb-
KO OT MOJIOXMUTENbHBIX KAYeCTB CPEACTB TPYAa, HO WM OT OpraHM3auuu v npoeege-
HUSA Npouecca NPOY3BOACTBA. JTO ONPERENseTcs NPOU3BOACTEBEHHON U TEXHONOMM-
YECKOM KYNbTYPOH, a TakKe Ky/bTypoW Tpyfa Kaxaoro paboTHuka.

wl

Bbl y3Haere:

® 4TO Ha3bIBAKT KYNbTYPOH NPOM3BOACTEA M B YEM OHA NPOABNSETCS;
® YTO TaKoe TEXHONOTMYECKas Ky/bTypa NpoM3BOACTBa;
® B UEM NPORBNAETCA KyNbTypa Tpyha YenoBeka.

Bbl HayuuTecs:
® pazbuparbCca B NPOSABNEHUAX MATEPUasIbHOM U LYXOBHOW Ky/bTypbl;
® OUEHMBATL YPOBEHDL TEXHO/IOMMUECKOU KYNbTYPbl DAMKAULLErO OKPYXKEHMUS;

® 3(hheKTUBHO OPraHM30BLIBATL CBOK AEATENbHOCTL Ha OCHOBE NPasua W Mo-
JIOXKEHUH KYNbTypbl TPyAa.
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3. I B Kynetypa npoussopctea

Y10 MOXXHO Ha3BaTbh Ky/bTYpOM, a 4TO Henwb3s? [ae MOXHO yeuaeTb
NPOABNEHUA KYNbTYPbI?

Kynstypa obveguusier s cebe sce marepuanbHblie ¥ QYXOBHbIE LEHHOCTH, CO-
3aHHbIE YE/IOBEUYECKUM COODLLECTBOM. JTO TakKe NPUHATAs COBOKYNHOCTL hop-
ManbHbIX ¥ HeOPMaNbHLIX NPasui, HOPM, TpebosaHKM, KOTOPbIE JOMKEH COBNK-
[arb yenosex.

O6wasn KynbTypa BrIOUAET B CeDA MarepuanbHYiO M AYXOBHYK KyAbTypy
(puc. 3.1).

ObvekraMu MaTepuanbHOW Ky/IbTypbl ABASKOTCS OpYAus TpyAaa, CpeacTsa npous-
BOACTBA, ofgexpaa, ObiT, Xxunuuwle, cpeacrea cooblieHuss — BCE TO, YTO ABASETCA
NPOLECCOM M Pe3y/NbTaTOM MaTepUaNbHOW AEATENbHOCTH UEeNoBeKa, T. €. BCE COo3-
LaHHOe TexHochepon.

K Ayx0BHOM KyNbType OTHOCATCS $3blK OOLIEHMS, 3HAKKM U CUMBOJIbI, HAKONMEH-
Hble 3HaHWSl, XYAOXECTBeHHbIE NPOMU3BEAEHHS, MOPaNbHbIE UEHHOCTH, NaMATHUKM
NUTEPATYPLI M MCKYCCTBA, apXMTEKTYPbl, PENUrvs, WAeosIorMs, HOPMbl U Npasuna
obLeHnn U nosegeHus.

Lna cospanns MarepuanbHbiX ¥ AYXOBHbIX UEHHOCTEH Heobxoamma KynsTypa
ux npouseoacrea. Kynsrypa npoussopcta koyaeT B ceba TEXHONOMMUYECKYHO,
MH(OPMALHUOHHYIO, rPaiMUECcKYIO U 3KONOMMUYECKYIO Ky/NbTYpy, & TakXe Kynbrypy
KOMMyHHKauun (0BLeHus) 1 Kynbrypy Tpyda paboTHMKOE.

TexHonoruueckasi KynbTypa $is/ISIETCA OCHOBOM NPOM3BOACTEEHHOW KY/bTypbl.
E€ cywHoCTb M cogepyaHue CBA3aHbl C MNOHATUEM «TEXHONOMMSA», C KOTOPbLIM Bbl
BCTpevanucs B8 5 u 6 knaccax.

TexHonoruueckas KynbTypa NPOM3BOACTBA — 3TO PE3yNbTal COBPEMEHHbIX Ha-
YUHO-TEXHHUECKMX M COLMANLHO-3KOHOMMUECKMX AOCTWMXEeHUH niogen. E€ rnasHbi-
MM NOKa3aTeNsiMu ABASIOTCA AOCTHXEHWA COBPEMEHHDIX TEXHOMNOMMM, TEXHUYECKUX

CPeACTs, KAuecTeo NPOAYKTOB TPYAa, 3KONOIMMUHOCTL NPOM3BOACTSA.

o_/Puc. 3.1. Cocrasnsowmue Kyastypst
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( MarepuanopHas ) AyxOBHaRA )

COBOKYNHOCTL MATEPUANLHBIX LOHHOCTOM: COBOKYNHOCTE AYXOBHbLIX UOHHOCTOR:
npeaMeTs TpyAa, CpeacTsa NPpoOXM3BoACTea, Hayka, nonutvka, unocodun, nutepatypa
pesynsTarsl Tpyna M UCKYCCTBO, PENvrus, Mopans, Neaaroruka




UHdopmMaumorHan KynbTypa B NPOW3BOACTSE ONpPeAensiercs suaamu npume-
HAeMbIX (DOPM OTODPaKEHWSI WH(OPMAaLMM, COBEPLIEHCTBOM CPEACTE U MEeTOMLOoB
noucka, cbopa, xpaHeHus, nepepaboTkH, npeobpazosaHus, PacNPOCTPAHEHHUA
M MCNONb30BaHUa MHpopMaumu. DakTuueckn MHGOPMAaUMOHHANA Ky/bTypa — 3T0
NPUHATAA B COOBLLECTBE COBOKYNHOCTL BUAOB MHGOPMAaLMHU, CHCTEMA HOPM U Npa-
Bun pabotsl ¢ MHopMauMen, KOTOPLIM NOAYMHSIOTCA BCE YYACTHUKM NPOM3BOACT-
ga. JTO TaKKe YPOBEHb COBEPLUEHCTBA NPUMEHSEMbIX CPEACTE NoNyyeHus, obpa-
BOTKM 1 coxpaHerus MHbOoPMaLUK.

[pacmueckas KynbTypa B NPOW3BOACTBE SABNSETCA 4Y4acTbld MHEMOPMAUMOHHOM
KynbTypol. OHa onpeaensiercs ypoBHeEM COBEPLUEHCTBA CPEACTE M KaueCcTBOM Npej-
CTaB/IeHUs Pa3/IMUHON HarnsgHoW U obpasHoM MHGpOPMauMM, KOTopas 3apaercs
CUCTEMOM COOTBETCTBYIOLMX HOPM M NPasu HarNsigHoro oTobpaXkeHUs NPOM3BoA-
CTBEHHOM MHMOPMAaLUK.

KoMMyHUKaUMOHHas KynbTypa B NPOM3BOACTEE — 3TO CMCTEMA HOPM W Npasun
OpraHM3aumMn B3aMMofencTeus nogen B aenoson chepe. OHa nosgonser ycraHae-
NIUBATL NCUXONOMMUECKHMIH KOHTAKT C [e/I0BbIMU NapTHEPaMM, [OOMBATLCA TOUHO-
rO BOCNPUATUS W NOHUMaHMA B npouecce OOWEHMA, NPOrHO3MPOBaTh NOBeaeHUe
LEeNOBbIX NapPTHEPOB, HaNPaeNsTb MNOBELEHWE AE/IOBbIX NAPTHEPOB K XXEeNaemomy
pesynvrary.

B OCHOBE KOMMYHMKAUMOHHOW Ky/IbTYpbl NIEXAT ODWENPUHATbIE HPABCTBEHHbIE
TpeboBanmns K ODLLEHHIO, HEPA3PLIBHO CBA3AHHDBIE C NPU3HAHWEM HENOBTOPUMOCTH,
LUEHHOCTH KaXKLOM JIMYHOCTU: BEXJ/IMBOCTD, KOPPEKTHOCTb, TAKTUUHOCTL, CKPOM-
HOCTb, TOYHOCTb, NPEAYNPEeaUTENbHOCTD.

JKONOruyeckas KynbTypa Ha NPOM3BOACTBE — 3TO CUCTEMa OTHOLWEHWH, 06-
LECTBEHHDbIX M MHAMBHMAYANbHDIX MOPAILHO-3TUUECKMX HOPM, B3INAA0B, YCTAHOBOK
U LUEHHOCTEH, KacarWwmxcs B3aMMOOTHOWEHMM Yyenoseka v npupogasl. OHa onpege-
NISIET rapMOHMYHOCTL COCYLLECTBOBAHMA YENIOBEUECKOro ODWEeCTsa U OKPYXaoLWwen
NPUPOLHON Cpeabl. JKONOMMUECKYIO Ky/bTypy MOXHO 0DpazHO Ha3eaTb MexaHus-
MOM B3aWMHOrO NPUCNOCOBNEHUA Yenoseka U NPUPOAb.

Kynsrypa 1pyaa paboTHUMKOB NPOM3BOACTBA BbIDAXKAETCH B8 MeTofax, cpeacrsax
U hopMax OpraHusauMu Tpyaa YYaCTHUKOB NPOM3BOACTBA: PabOUMX, WHXEHEpPHO-
TEXHUUYECKUX PabOTHMKOB, Cnyxawmx, pykosogurtenen. Bbicokas kynbTypa Tpyaa
obecneunsaer ero BbICOKYKH NPOM3BOAUTENLHOCTD, CHWXEHWE YTOMSEMOCTH pa-
DOTHMKOB, COXPAHEHHE WX 3L0POBbLA.

CNOBAPD: o6wan kynstypa; kynstypa npouasoacrea.

NMPOBEPDBTE CEBA: 1. Yro raxoe kynstypa? 2. B uem npossnsercs xynbiypa npou3sof-
crea? 3. Yro takoe texHonoruueckas kyastypa? 4. B uem ssipaxaercs undopMaudoHHas Kynb-
1ypa? 5. Yro rakoe rpathuveckas xynbtypa? 6. B uéMm CywHOCTD KOMMYHMKAUMOHHON KynbTypni?
7. Kak npossnsioTcs 3KONOrwveckas Kynstypa M Kyastypa tpygma?

HOAYMAMTE, rAe Bbille KynbTypa NPOM3BOACTEA: B WEBEHHOW MACTEPCKON NO PeMOHTY
BepXHEN OZEXObl MNH Ha cospemenHoM weenHon dabpuke Maccosoro nowusa OZEeExasl.
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3.2_ TexHonornyeckas KynbTypa NpoOW3BOACTBA

MOXXHO NK NONYUMTL KAUECTBEHHYKO MACcCCOBYK NPOAYKUMIO Ha npes-
NPUATHM C OTCTANOM TEXHWUKOW M TexHonoruen? lMouemy?

TexHonoruuyeckas Kynbrypa — 370 COBOKYNHOCTb CPEACTS NPOM3BOACTEA, Ue-
Nen, TPanMUMK, TEXHUUECKMX CTHAEH, HOPM, Npasvn, oDpasuoe NOBeAeHUs, Npw-
HATBLIX YENIOBEKOM, COUMANbHOW rPYNnoM v ODLLECTBOM NO OTHOLWEHWIO K OpraHu-
3aUMM M OCYLLUECTB/IEHMIO NPeobpa3oBaTeNbHON LesATeNbHOCTH U noTpebnesuio eé
pe3ynbraros.

Bbicokas TexHonoruueckas kynstypa obecrneumsaer Takyxd OpraHusauuio npe-
obpaszosareNbHON AEATE/NIbHOCTH NKOAEH, NPU KOTOPOM (NaBHbIM KPUTEPUEM OLEeH-
KM M NPUMEHEHUA HOBbIX TEXHONOIMK M TEXHONIOMMUECKMX NPOLECCOB CTaHOBMTCA
MX BO3MOXHOCTb Obecneumsarb rapMOHMYHOE B3aUMOLEWCTBME YENOBEKA M MpH-
poAbl, Yenoeeka v oDLWECTBa, YeNIOBEKa M YesoBeKa.

TexHonoruyeckas Kynorypa NPOM3BOACTBA HA KOHKPETHOM NPEANPUATHM Onpe-
LeNfnerca TEeXHWKOW, TEXHONOMMeH, OpraHu3auqen NPOM3BOACTBA M YNPAB/IEHUA.
[nasHoe B TEXHONIOIMUYECKOM KYNbType — 3TO YPOBEHb PAa3BUTUSI TEXHWUKM, CO-
BEPLUEHCTBO MNPUMEHAEMbBIX TEXHONOMMA U UX YETKOE WUCNONHEHME, YPOBEHL Mexa-
HU3aUMK M aBTOMATU3auMK NPOU3BOACTSA, BML M KauecTso NPOLYKUWM, BAMAHME
NPOM3BOACTBA HA OKDYXAKWYK Cpegy.

TexHuka. TexHonorvueckas KynbTypa NPOM3BOLCTEA ONPERENseTCs YPOBHEM
COBEPLUEHCTBA NPUMEHAEMON TeXHWKM. [lepBble TOKapHO-BUHTOPE3HbIE CTaHKM
ANMN-200 Hauanu sbinyckarbes 8 CCCP & 1932 r. Torga oHM Kasanucs 4yaom
TEXHHUKM, a cerofHa paborta Ha HWUX YKasblBaeT Ha COXPaHMBLUMHCS CeMyac HU3KMM
YPOBEHb KYNbTYpbl NPOU3BOACTSA. BbICOKMM YPOBEHD TEXHONOMMYECKOW KYNbTypbl
3anaot Tenepb cranku ¢ HIY, nasepvt u 3D-npuHTepsbl.

KauectBo ¥ 3(h(heKTHBHOCTD NPOU3BOACTBA SABNAOTCA NOKAZATENEM TEXHO/O-
FMUECKOM KYNbTYPbl, COBEPLUEHCTBA NPUMEHSIEMbIX TexHoNOrmKn. Hanpumep, kauecr-
BO M TOUHOCTb AeTane, NONYYEHHbIX NOCNE PEe3KM 3aroTOBKM Na3epHbiM NyyoMm
(pc. 3.2, @), yKasblBaloT Ha BbLICOKMH YPOBEHD TEXHONOTrMYeCcKoM KynoTypbl. [o-
Pasfo MEHbLWYID TOYHOCTL 0BPabOTKM MOXHO NONYUUTL NPU UCMNONL3OBAHUM Me-
XaHWueckux MHcTpymedtos (puc. 3.2, 6).

MexaHu3auus, aBToMatH3auua ¥ poboTH3auua NPOM3BOACTBA. [EeXHONOMM-
Yeckas Ky/bTypa NPOM3BOACTBA B 3HAYMTENIbHOW Mepe XapaKTepu3yercs ypOoBHEM
MexaH13alUuK, aBToMaTtusaumn M poboTusaumn Npou3soacTsa. HYem MeHblwe uau-
YECKOro Tpyfa paboTHUKOB HEOBXOAMMO 4NN OCYLLECTB/IEHUS NPOU3BOACTEEHHOIO
NPOLECCa, TEM Bbile Ha HEM TexHoNOruyeckas Kynbrypa. Hanpumep, oueHb Tpy-
LOEMKa M yToMUTeNbHa cOopKa neyarHsiX Nnat 418 Paguo3/IeKTPOHHDIX YCTPOUCTS
BPYYHYIO. Ha COBpEMEHHbIX NPeAnpPUATHUAX DPAAMO3NEKTPOHHOW NPOMBIWAEHHOCTH
C BbICOKOW TEXHONOIMYECKOM KYNbTYPOH 3TH TEXHONIOMMUECKHME NPOUECChbl OCy-



wWecrensior asromarvyeckue ycrpoﬁcrsa bes HENoOCpeACTBeHHOIO y4acTtua 4eno-
BeKa. HIOAM TONbKO HaGmO,qa»or 3a XO0A0M npouseofcrea.

o_/ Puc. 3.2. Pezaune: ¢ — nazepoMm; 6 — MEXaHMMECKAMH HHCTDYMEHTaMu

KauecTBo NpoAyKUMH, BbiNyCKAeMOW NPEANPUATHEM, XaPaKTEPU3YeT TEXHONO-
FMUECKYHO KyNbTYpy NPOM3BOACTSA, T. €. UEM BbilUe YPOBEHb KyAbTypbl NPOM3BOA-
CT8a, TEM KauecTBeHHee NPOAYKUMS.

JKkonorua. YposeHb TEXHONOMMUECKON KyNbTypbl NPOM3BOACTSa Onpeaensierca
ero BAMAHUEM Ha OKpyxaowywo cpeay. CoepemeHHOe NPOMU3BOACTBO C BbICOKOM
TEXHO/NOMUECKON KY/IbTYPOH CTPOMTCA Ha MaNIOOTXOAHLIX MAM DE30TXOAHLIX Tex-
HONOTUAX. TEXHONOrMUecKas Ky/nbTypa NPeAnpUATUs, 3arpAsHAIOWEro OKPYXXKalo-
WY Cpefy CBOMMH OTXOAaMH, CUMTAETCA O4EeHb HM3KOM. Takue NpoM3BOACTSa
3aKpbiBaloT, WrpadyoT Ha DoNbWME CyMMbl MAM 3aCTABNAKOT YCTaHas/MBaTb CH-
CTeMbl OYHUCTKH.

O6WecTBO M NUUHOCTb. TEXHONOIMYECKan Ky/bTypa XapakTepusyer ueneco-
0BpasHOCTL U IDHEKTUBHOCTL NPEODPA3OBATENBHON AEATENLHOCTU NOAEH, COBO-
KYNHOCTb AOCTUIHYTHLIX TEXHONOMMM B MATEPHANbHOM NPOU3BOACTEE, COUMANLHOM
U ayxosHoM xu3Hu. OHa onpegensier ypoBeHb OB/NAfEHWA YENOBEKOM COBPEeMEH-
HbiMM cnocobamy AesiTeNbHOCTH M COBEPLUEHCTBOBaHMA CeDA ¥ OKpYyXalowero
mupa. Mo3tomy TexHoNorvueckan KynbTypa ABASeTCs (hyHAAMEHTa/bHbIM KOMNOo-
HEHTOM OOLLEeH Ky/NbTypbl NPOM3BOACTBA, & TAKXKe OCHOBOW U YC/NOBUEM Da3BMTUSA
cospemMeHHoro obuiecrsa.

NPOBEPLTE CEBA: 1. Mouemy npu HU3IKOM YPOBHE COBEPWEHCTEA TEXHUKH YPOBEHDL TeX-

HONOrUYECKOM KyAbTypbl NPOM3BOACTEa He MoxeT Burb amcoxum? 2 /. Yacro am wa pobortuan-
poBaHHOM NPOM3BOACTBE BO3HMKaeT Gpax npoaykumu? 3*. Kakyio Ge30TxogHyld NpOMBILLIAEHHYIO
TexHonoruio eot 3vaete? 4. Kak nposensercs TeXHONOrvMueckas KynbTypa 8 cousanvHom nnawe?

P HOAYMAMTE, BO3MOXHO NH CO3gaHuMe MONouHoNn depmsl NO Be30TXOQHON TexHoNno-
rMH, ecnn Ha epme COALDMATCA TONLKO KOPOoabl.
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Ml Kynstypa pyaa

MoXHO NH 3heKTUBHO M KayecTeeHHO paboTarb, eC/iM MHCTPY-
MeHTbl pa3bpocaHbl No pabouemy CTONY U HEKOTOPLIE M3 HMUX He-
UCnpasHbi?

Kynetypa tpyaa onpegenser xapakrep LeATeNbHOCTH TeX, KTO ydyacTteyer
g npoussopncrse. Or HEE, KaK M OT TEXHONIOTHUECKOH KYNbTYPbl, 3a8UCHT 3chdex-
TMBHOCTb NPOM3BOACTEA, T. €. KOMMUECTBO M KaYecTeO MPOAYKUMM.

Kynorypa Tpyga Aensiercsi KOMNJEKCHOW Ka4YeCTBEHHOM XapaKTepUCTUKOM BCew
NPOM3BOACTBEHHOM fAeATenbHocTH pabotHukos npeanpustus. OHa sbipaxaercs s
CcOBNOAEHNM TPYNOBOH AUCUMNAMHDI, BLINONHEHWM 0e3 OTKNOHEeHUH TpebosaHwh
TEXHO/NIOMMHK, PAUMOHA/NIbHOM HAyYHOM OpPraHM3auuMu Tpyfa, NapTHEPCKMX OTHOLWe-
HUAX MEXAY YJaCTHMKamu coemecTHoro tpyga (puc. 3.3).

Tpyaosas aucuunnuHa. Mpu cobnogerun TPYAOBOH AMCUMNAMHLI Heobxoau-
Mbl CBOESPEMEHHDLIE HAYaslo M OKOHUaHWe paboTbl NO YTBEPXKAEHHOMY padMKy,
pabora Ge3 HeHyxHbIX nepepbieoe 1 nepekypos. ObsazarenvHo cobnwogerue npa-
BM/I BHYTPEHHEIO PACNoOpsAKa, KOTOPblE YTBEDXAEHbI Ha [AHHOM NPEeANPUATHM.

TexXHONOrMYECKHH PeXHM — 370 Te XapPaKTEPUCTUKK (DU3MUECKHX, XHMMUue-
CKMX, MEXAHWYECKWUX WM LDYIMX NPOLUECCOB B TEXHONOIMM, KOTOPbIE ONpeaensor
NOPAQOK AEHCTBMH M ycnoeus pabortbl, T. e. TexHonoruo npoussopcrsa. Otkno-
HEHME OT TEXHONOMMUECKOTO PeXuMa (M3MEHEHWe CKOPOCTH, QAaBNeHMs, Temnepa-
TYypbl, CH/Ibl TOKA ¥ 4p.) KyNbTypon Tpyaa He gonyckaercs!

TexHonoruuyeckas AUCUMNAMHA COCTOMT B CTPOrOM CODNIOAEHMM TEXHONOMMM.
310 npexpge BCEro BbLINONHEHUE TEXHONOMMUECKMX ONepauln B TOW nocnegosa-
TENbHOCTH, KOTOPas 3afaHa 8 TEXHONOMMYECKOW AOKYMEHTauWM.

DorosopHas aucuunauHa Tpedyer o1 PabOTHUKOR BbINONHEHUs ODsA3aTenscrs,
KOTOpbIE OHM B3sNM Ha ceDs, NOANUCHIBaA TPYAOBOW KOHTPaKT MAW TPYyQOBOM A0-
rosop.

O_/Pnc. 3.3. Cocrasnsowme KyanTypsl TPyAa Ha NPOM3BOR[CTEe
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WHUUMaTHBA M MCNONHUTENbCKAA AWCUMNIMHA BbLIDAXKAOTCH 8 CTPEM/IEHMM
pPaboTHUKOB NPOU3BOAMTENBHO TPYAWTLCS M BLINONHATL Ge3 npepexaHui pacno-
PSXKEHMA M YKa3aHWA CBOMX PYKOBOAWTENEH.

HayuHas opranusauyus tpyga (HOT) kak cocrasnsiowas KynbTypbl Tpyaa
npeanonaraer pasgeneHue U obveguHeHue (Koonepauuio) Tpyfa, OpraHu3aumio
paboumnx MecT u ux obcnyxusanue. B pesynvrare cobmogenns HOT obecneuu-
BAETCs pauMoHaNM3auusi NPUEMOB M METOLOB Tpyaa, cospawTcs Haubonee 6na-
rONpPUATHbIE YCNOBUS TpyAa.

Kynerypa tpyaa paborHuka. Kynorypa tpyaa Ha npegnpustuu onpegensier-
C KY/NIbTYpoH Tpyfa kaxgoro pabortHuka. Kaxgbit paboTHHMK [OMKEH rpaMoOTHO
opranu3osbigatb pabouee MecTo M Tpya, ymeTb paborartb C NpUMEHeHWeM pa-
UMOHANbHLIX NPUEMOB TPYAa, COBPEMEHHOM TEXHMKM W TexHonoruu; cobnopars
npasuna 4 Hopmbi GesonacHocTH Tpyfa, GepexHO OTHOCHTLEA K OBopyaoBaHMIO,
Marepuanam U 3Hepruu.

NMPODECCHUM U NPOU3BOACTBO. Ynpasnenue npor3soacTeoM Ha npea-
NPUATUM OCYLLECTBNNET annapar ynpasieHus (QUPeKTOop, ero 3amecTureNnu U no-
MOLWUHMKH, PYKOBOAUTENM noapasaenequn u ap.). Monbop, nogroroeky, nepenoa-
rOTOBKY M NOBbILEHWE KBaNM(OMKAUMK NepcoHana Ha NPeanpusTiU OCYLLECTBAAIT
Kagposble cnyxObl, cnyxbbl 0byueHus nepcoHana, cnyxObl ynpasneHus nepcoHa-
nom (HR-cneumanucr, MeHepxep no nepcoHany v ap.).

HR-cneunanuct opmMupyer Kagposyo NONUTHKY OpraHusauuu, nogbupaer nep-
COHan, 3aHuMaeTca obyueHMeM W NoBbilWeHMeM Keanudmukauum paboTtHukos. Mpo-
heccroranbl 3Ton obnacTy TakKe OTsevarT 3a noanepxaHue OnaronpuATHOM
arMocdepbl B KONNEKTUBE U MOTUBAUMIO COTPYAHWUKOS.

* CNOBAPDb: «ynsrypa 1pyaa.

NMPOBEPBTE CEBA: 1. Yro raxce kynvtypa tpysa? 2. B uém nposmsnrercs xynbiypa
1pyaa? 3. Yro takoe HOT? 4.* B uém npossnsetcs Kynbiypa Tpyaa yNawuxcs 8 wkone?

HOAYMAMTE, NOYEMYy rOTOBHTL YPOXM HYXHO TONLKO NPW NPaBUALHOM OPraHd3aunu
pabouero mecra.
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o KABUHET U MACTEPCKAHA o

lMpakTuueckue 3agaHusn

1. Cobepure uHGOPMaUMIO U NPUMEPDI O TEXHONOMMUECKON KY/IbTYPE M Kylb-
Type Tpysa v ohopMUTE WMANKOCTPUPOBaHHDbIE ByKNeTbl.

2. MNpoeegure CaMOOLEHKY /IMYHOM Ky/bTypbl YUEHWUECKOro Tpyaa M Tpyaa
Ha YPOKax TEXHONOMMH.

3. MpuMepoM KyNbTypbl YUEHHUECKOrO TPYAa B LWKO/IE MOXHO Hasgars «[lpa-
BUNa nosepeHus B Wkose». MNosHakoMbTech ¢ HUMKU M obcyguTe ¢ O4HOKNAC-
CHUKaMK. B uém B Hux Bbipaxaerca kynorypa? pensnoxure CBOM U3MeHeHMs
8 3TOT CNUCOK.

lMpasuna nosegeHus B WKone
Mpuxon B8 wkony
1. B wkony Hago npuxogutb sospems, Ge3 onosgaHum.
2. YueHuKM Y BXOAA B LUKONY CHUMAKOT LLANKM.
3. Korga sxogurte 8 Knacc, Hao NO3LOPOBATLCA CHayana C yuurenem, a no-
TOM C TOBapMLaMu.

Ha ypoke
1. 3axogs B Knacc nocne 3BOHKa, C/IEAYET CNPOCUTL PaspeLueHHs YYuTens.
2. Ecnu B Knacc BXOQMT B3pOCNbIM (YUMTEND, AMPEKTOP M AP.), BCE AONXKHbI
8CTaTh, 340pOBaschb € TeMm, K10 soweén. Cecrb MOXHO TONLKO NOCNe paspe-
WEHUS YUHTENs.
3. Ecam yuurens 3apaér Bonpoc, a sbl XOTUTE OTBETUTL, NOAHUMUTE PYKY.
Pyky Hago nogHumarth, M Korga HeobxoguMmo 3agarb BONPOC YYUTENo.
4. Pasroeapuearb C yuurenem Hago CTOS.
5. Y pocku Hapo crositb NpsiMo.
6. BepexHo OTHOCHUTBLECA K WKONbHOM Mebenu U 0bopyaosaHH:o.

Ha nepemene
1. Boixoguts M3 Knacca Ha NepemMeHy MOXHO TOJNIbKO C PaspelueHus yuuTens.
2. 3aBTpakarb BO BpeMs MepemeHbl cnenyer B knacce unu e bBydere. 3asTpaxk,
KynneHHbi 8 Oydere, Hago ects B Bydere.
3. Mycop (Bymarkku, Orpbi3ku ¢ T. n.) BbiBpacbiBars B CNeUUanbHyo KOP3uHY.

B 6ubnuoreke
1. Kaurn cnegyer so3spawiars B8 yKasasHbIM CPOK.

2. C 6ubnuoteyHon Keuron obpawarbes 0CoOEHHO akkyparHo: He 3arubarb
Yrnos, He nauykarb CTpaHuy. Ecnu suguwb, 4TO CTpaHMua NAoXo AepXMTcs,

noaknen. Bosepawas kuury, Byab rotoe OTeeTUTL Ha BONpocshl Bubnuorexkaps
O COLEPXAHUU KHUIM.
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TBopquKoe 3apgaHue

Paspaboraire npoekr ceoero pomawxero pabouero Mecra Ana Bbinosn-
HEHUA LWKONbHBIX YYeDHbIX 3a[aHWi C YUETOM JKMJMLLHBIX M IKOHOMUYECKMX
YyCNOBHUA CEMbM.

JKCKypcus

O3HaKOMBTECH C NONOKEHUAMMU M NPOABIEHUAMN TEXHONOMMYECKOM KYNbTy-
pbl Ha BAvKaHLweM NPOU3BOLCTEEHHOM NPEANPHUATHM.

KynbTypa — 370 COBOKYNHOCTL BCEX MATEPUANIBHLIX M AYXOBHLIX UEH-
HOCTEM, KOTOpble CO34aHbl yenoeedeckum coobuwectsom. [ns uenoeeka
KyAbTypa — 3TO NPUHATaN COBOKYNHOCTL (POPMaNbHLIX W HedOpMasIbHbIX
npaeun, HopM, TpebosaHKi, KOTOPbIE LOMKEH BbINONHATL YENOBEK.

CoCrasHOM 4acTblO MATEPHaNbHOM KYNbTYPbl ABASETCA KyAbTypa NPOM3-
sogcrea. Kynbrypa npou3sofctea BrIOUaeT B ceDsl TEXHONOMMUECKYHO, MH-
(HOPMAUMOHHYIO, MPAMUUECKYIO W 3KOJIOMMUYECKYIO KY/IbTYpPY, @ Takxe Ky/lb-
TYPY KOMMyHWKauun (oblenus) v Tpyaa paboTHMKOS.

TexHonoruueckas Kynbrypa — 370 COBOKYNHOCTb CPEACT8 NPOM3BOACT-
Ba, UeNiel, TPaauUmMK, TEXHUUECKUX CTUNeH, HOPM, Npasun, obpa3suoe noee-
LeHna, NPUHATBIX couMansHon rpynnon u obuwecrsoMm. OHa onpegensercs
YPOBHEM Da3BUTUA TEXHUKM, COBEPLUEHCTEBOM MNPUMEHSEMbBIX TEXHONOIMMH
M MX YETKMM MCNONHEHMEM, YPOBHEM MEXaHM3auuu M aBTOMATM3aUMK Npo-
M3BOACTBA, BMAOM M KAUECTBOM NPOAYKUMM, BAMAHMEM NPOM3BOACTBA HA
OKPYXa:IOWyo cpeay.

UHdopmMaumMoHHas KynbTypa OnpegensieTcs BMaamu npuMeHseMbix opm
oT0OpaxeHns WHMOPMaUUK, COBEPLUEHCTEOM CPEACTE W METOLOB NOMCKA,
cbopa, xpaHeHus, nepepaboTku, NpeobpazosaHus, PacnPOCTPAHEHUA U UC-
NONb30BaHUA MHOPMAUMHM.

padmueckas KynbTypa SBASETCA YACTbIO MHOPMAUMOHHOW KY/AbTYpPbI.
OHa onpegensierca ypoOBHEM COBEPLUEHCTBA CPEACTE M KauecTeoM npeg-
CTaBNEHUA PA3/IMUHOM HarNSAHOM W 0DpasHon uHbOPMaUUK.

KoMMyHMKaUMOHHAnA KynbTypa B NPOM3BOACTBE — 310 CUCTEMA HOPM
¥ NPasu/l OPraHUM3aumK B3auMOLEHCTEBMSA NMOAEH B Aenosomn cdepe.

JKonoruyeckas Ky/ibTypa — 370 CMCTEMA OTHOLEHWH, obuwecTseH-
HbIX W MHOMBMAYANbHDLIX MOPANbHO-3TUUECKMX HOPM, B3rNA408, YCTAHOBOK
M LUEHHOCTEH, KaCaloWwmxXCs B3aMMOOTHOWEHMM YeNOBEeKa U NpMpoabl.
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Kynbrypa Tpyaa — 370 KOMMNJIEKCHasi KauyeCTBEHHas XapakrepucTvka
8CEeH NPOMU3BOACTBEHHOW AeaTeNbHOCTH paborTHukos Ha npeanpustun. OHa
sbipaXKaeTca B CODMOAEHWM BCEMU TPYLOBOM AUCUMNAMHDI, BbINONHEHUM
6e3 oTkNOHeHUM TpeboBaHWi NepefosbiX TEXHONOMMH, PaUMOHANbHOW Ha-
YYHOH OpraHu3auun Tpyaa, NapTHEPCKMX OTHOLUEHUAX MEXAY YYaCTHUKaMu
COBMECTHOIO Tpyaa.

NOABELEM MUTOIMU: 1. Yro takoe kynstypa? 2. B uém sbipaxaercs KynsTypa
npou3ssoactea? 3. Yto takoe TexHonoruyeckas Kynotypa npou3sogctsa? 4. Yem
OTNMYAETCA TEXHONOMMYECKAR KynbTypa OT KynbTypsl Tpyaa? 5. B uém nposensercs
TEXHONOTMYECKan KynbTypa cospemerHoro npou3ssoacrtsa’ 6. Kakue cocrasnsowme
BXOAAT B KyNnbTypy TPyAa YY4acTHMKa npowu3sogcrea’?
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Ot B coBpeMeHHOM NPOM3BOACTEE HEBO3ZMOXHO YTO-MOO C€O34aThb, MCNONL3YA

0—/ TONBKO MYCKY/IbHYKO CHNY /IIOAEH WAM XMBOTHbIX. Bce cospemerHblie MaluHbl
npueoasT e aswxeHue asuratend. OHu NPeBpaliaoT pasivuHble BuAbl HEPrHM
B MEXaHWUECKYKD 3HEpruio MOCTYNATENbHOIO WM BPaLaTeNbHOro ABWXeHWs. 3a
CUET 3TOM 3HEPruM coeepluaeTca nosesHas pabora.

Bbl y3Haere:

® YTO Taxkoe agurarend U ANsa 4ero OHW npejHasHaveHbl;
® KakK pa6oranor U ANA Yero UCNONL3YKTCA pasfityHbie BrUAbl Asurarenen.

Bbl HayuuTecsh:
® pa3buparTbcs B KOHCTPYKUMAX W NPEQHA3HaUeHWM PasfiMuHbiX ABuratesien;

® OueHMUBaTb BO3MOXHOCTL “ uenecoo6pa3uocrb UCNONL30BAHHUA TEX MUK HMHDIX
ABurarenen ANA TEXHONOMMUECKMX MAlUMH M NPOKU3BOACTBEHHDbIX YCTaHOBOK.
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4. I X Heurarenu

Moaymaiirte, nouemy pasblue NOAU AOBO/LCTBOBANMCDL NapycoM A/
Kopabnieh W Nowanbo AN NOBO30K, a Ha COBPEMEHHDbIE «NOBO3KMY
YCTaHABNMBAKOT CHJIbHBIE MOTODDI.

[eurarenem HasblsaeTca yCTPOMCTBO, Npeobpasyouee Kakon-n1bo eug 3Hep-
MW 8 MexaHuueckylo pabory wau 8 3Hepruio apyroro euga. B 3asucumoctu or
BMAA MCNONL3YEMOW 3HEDPIMU MEXaHMUecKas 3Heprysi MoXer ObiTb nosyyeHa or:

* POTOPA, BPALLAIOWErOCs NOA AEHCTBUEM BHELHWMX M/IM BHYTPEHHUX CWI;

* MOPLUHS, COBEPLIAKLErO BO3BPATHO-NOCTYNATENbHBIE ABUMKEHUS;

* NPUPOLHOIO MCTOYHMKA MAM annapara, NojarLwero Ha pabounn opraH noTox
rasa WM >KMAKOCTH;

o CTPYM XMAKOCTU MAM a3a Kak MCTOYHMKOB 3IHEPTHM.

Leurarenu npusogsaTr e Aencrsve Bce paboyne MalMHbl M TEXHONOrMYECKUe
YyCTaHOBKM Ha npou3ssoactee. Bce BuAbl CyXONYTHOrO, BOJHOrO, BO34YLIHOIO
M KOCMHYECKOrO TpaHcnoprta oBOopyAoBaHbl COOTBETCTBYHOWMMHU ABUraTeNAMM.
[eurateny ycraHosneHsl O MHOMMx ObiToBbix npubopax.

MNepsble gsurarenu, xotopble OuiNM CO3AaHbI NOALBMM, NPeobPa30sbIBaNM KHHe-
TUUECKYIO 3HEPrvio BeTpa (NOTOKOB BO34AyXa) M ABMXYLUEHCS BOAbI B MexaHuue-
ckylo pabory (puc. 4.1, @). Bonbwoe pacnpocTpaHeHue Takue AsUratend nony-
yunm 8 CpeflHue BeKa Ha BETPSIHLIX MesibHMUAX B BMAE KPbLINbYATKM M BOASHBIX
MEeNbHULUAX B8 BUAE BOASIHOrO KOJeca.

C paseurvem HayKu Ha CMEHY BETPAHOMY M BOLSHOMY KO/IECaM B KOHUe 18-ro sexa
npuwen naposou gsurarens (puc. 4.1, 6), a 8 19-m Beke — asurarens BHYTpeH-
HEro CropaHus.

B neurarene BHYTPEHHEro CropaHWsi XMMMUECKas 3Heprws, NoNyyeHHas OT Cro-
paHusi TOMMBa, NPEespallaeTcs 8 MexaHuueckyw pabory.

Hogbi 31an NPOMLILWIEHHON PEBOMOUMM HAUANCA C M30DOpeTeHUA 3/1exTpuue-
ckoro gsurarens (puc. 4.1, 8). Ero pabora ocHOsaHa Ha TOM, 4YTO NpY NPOXO-
SKAEHUH 3NEKTPUUECKOrO TOKA NO NPOBOLHMKY BOKPYI HErO BO3HMKAET MarHWTHOE
none. Baaumopgencreya ¢ apyrum nonem, NPpoOBOAHUK HauuHaet gsurarsca. OpHako
BHAYaNe 3/IEKTPUYECKUH ABUIaTeNb HE PacCMATPUBANICA NPUMEHWUTENbHO K NPOMU3-
BOACTBY. JTO ObUIM MANOMOLWHDbIE YCTPOWCTBA, TaK Kak 3MEKTPUUECKYKD 3IHEPrHio
ONA HUX NONYYaNK TONLKO OT raibBaHuueckux asiemeHtos (barapeek).

C n300pereHreM MOLLHBIX MEHEPATOPOB 3/IEKTPUYECKON IHEPIUU U NOCTPOMKOM
3NEKTPOCTaHUMN paboumne MalLMHbI U TEXHO/IOMMUECKME YCTAHOBKM CTaNM OCHALATh
3NEKTPUUECKMMM ABUTATENSMMU.

C cepeguHbl NPOW/IOTO BEKa HayaNach 3pa PEeaKTMBHLIX M PAKeTHbLIX ABurarenen.

Tara peaxkrueHoro geurarens (puc. 4.1, 2) obecneunsaercs 3a CYET TOro, 4TO
UM ¢ BONBLWION CKOPOCTLIO M3 CONnna BbIDPAcLIBAETCA CTPYA rasa MU XMAKOCTH.
310 co3gaér tary asurarens. Haubonblwee pacnpocTpaHeHue nonyumnin so3ayLu-
HO-peaKTUBHbIE ABUrarenu.



Pabora paxkerHoro gsurarens noxoxa Ha pabory peaktusHoro gsurarens. Ox
Takke obecneuusaer nocrynareNbHoe AOsWXeHuwe 3a cuer ebibpoca ¢ Honbliow
CKOPOCTbIO CTpyy rasa. MMONET pakerbl yxe He 3aBMCUT OT OKPYXXAIOWeH cpeabl,
OHa MOXeT fnetarb v 8 HesgosgyWwHoOM npocTpaHcree. Pakera Hecér s cebe u ro-
prOYEe, ¥ OKUC/IUTEND ANA €r0 CKUraHUs M NONYYEHUN CTPYM PACKaNEHHbIX rasos.

o_/ Puc. 4.1. [lsuratenu: 0 — cospemeHHnie seTpsHble Asuratenu; & — nNaposoi gsuratens;
8 — 3INeKTPUHECKUN RBWratens; 2 — PeaKTMBHLIN Asurarent

og——

NMPODECCHUU U NPOU3IBOACTBO. UsobpereHneM, co3paHieM U NPous-
BOACTBOM ABMrarefied PasHbiX KOHCTPYKUMH 3aHMMAaKOTCA MHXKEHEDbI, WHXEHepbi-
KOHCTPYKTOPbI, TEXHONOTH, AU3aHHEpPbl, paboume U TEXHWUKM DPas/IMYHLIX NPOMbIL-
NEHHbIX NPEANPUATHIA U COTPYAHMKM HaYUHO-MCCEAOBATENLCKUX OPraHK3aLmi.

CNOBAPDb: asurarens.

NMPOBEPBTE CEBSA: 1. Yro nasmsaercs [edratenem u ANR HYero OH npegHasHaued?
2. Kakue sugm gsuratenen sm 3waere? 3. Kakue gsuratenu ycrasosnessl Ha COSpPEMEHHbLIX asTo-
mobunsx? camonerax? paxerax? 4. Kaxue suam geuratenen ycravosnewst Ha Guitoswix npubopax

8 sawem gome?

ﬂOAYMAHTE, K KakoMy TUNy ABUratened MOMHO OTHeCTH apTHANEPUHCKOE Opyaxe, Bbi-
cipenusaowee cHapsg Ha Donvwoe paccrosHue.
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4.2_ BozaywHbie asurarenu

O6ocHy#HTe, nouemy asuratend, paboTaolpe Ha ABMXYLLEMCS CKa-
TOM BO34yxe, ABNAKTCA CAMbIMU 3KOIOMMUHBIMK.

BosgywHble geurarenu paboraior nofd OQeHCTBMEM AaBNeHWsl AW Haberawowero
NOTOKa Kakoro-nubo rasza, obuiuHO BO3AYyXa.

BerpsaHbie pgsuratenu. [Ipoctedwum seTpsiHbIM ABUrartenem ssnsercs napyc.
BoagywHbii Notok (serep) AasuT Ha Napyc WM OTPaXKaercs OT Hero. JT0 3a-
CTasnsier QBMrartbCa TPaHCNOPTHOE CPEACTBO, Ha KOTOpoM ycraHoeneH napyc. o
cepenuHbl 19-ro Beka napyc Ob) eAUHCTEBEHHBIM ABMraresieM ONs BOLHLIX TpaHc-
NOPTHLIX CPEACTS.

B Gonee coseplieHHOM BETPAHOM ABWraTesie Takxe UCNo/b3yerca cuna Habe-
rarwero notoka sosgyxa. NpuHUMN KOHCTPYKUMK Takux ABWrarened AOCTATOYHO
npocr. Ha Bsany 3akpennsiorcs NONacTy-Kpbiibs MAM KONeco ¢ nonarkamu. Ha-
Geralolwmi NOTOK BO3AyXa 4ABWT Ha JIONACTH KPbINbYATKU MAM /IONATKK Koneca,
3acTasnss sas BpPALLATLCA.

B eerpsHbix gsMrarensix uaiie BCEro MCNONb3YIOTCA NPUHUMNUANbHDIE BapyaH-
Tbl KOHCTPYKUMM C FOPU3OHTANbHLIM MW BEPTHKaNbHLIM BanoM. BerpsHbie aeu-
ratefiu C roOpy30HTaNIbHLIM BaJIOM MOryT ObiTh BbINONHEHbI B 8ufe nponennepa
(prc. 4.2, @) wnu B B1ge Koneca C YCTAHOBNEHHbIMK nog yrnom nonarkamu. [Npu
YCTAHOBKE BEPTUKA/NLHOIO Bana SeTpsHble ABMraTesli MOryT ObiTb OCHALLEHb! KOB-
LWOBbIMK NIONACTAMMU, AW nonatkamu (puc. 4.2, 6).

Berpopeurarenu WKUPOKO NPUMEHAKOTCA B NOLCODHLIX U (DEPMEPCKUX XO3AH-
creax. C noMowbio Takux agsuratesien NpysOfsT B LEWCTBME HACOCbl MM asTo-
HOMHbIE (He3aBMCHMbIE) reHepaTopbl 3NeKTPUYECKOro Toka. B aroi obnactu npu-
MEHEHUS BETPOABMIATENIEN BADHUAHTOB KOHCTDYKUMH OUEHb MHOrO.

Muesmaruueckue asuratenu. CywecTsyror nHeBMaTHUecKue asuratenu, pabo-
TaKLWKE Ha 3HEPruM CKaToro rasa (BO3gyx wiu yrnekucnoiv ras). Takue asurare-
M NpefHasHaueHsbl AN COBEPLIEHUS MexaHuueckon paborbl.

Mo KOHCTPYKuMK Haubonee MacCoBLIMK SABASIOTCA MOPLUHEBbIe, NNacTuHYarsie,
TYPOMHHBIE U NHEBMOUMNMHAPUYECKUE ABUraTENM.

MoplwHeeble NHesMaTUUECKWE ABUraTeny MO3BONSKIOT NONYUMTL DONBLYKD MOLL-
HOCTb Ha BbIXOAHOM Bany. JT0 AAET BO3MOMHOCTbL MCMNONb30BAaTL MX AaxKe ANs
NPUBOL4a KONEC B aBTOMOBUNAX.

MnacTuruarbie NHEEMATUYECKHE ABMIATENM OCHALLEHbI POTOPOM C MNOABMKHLIMM
nnactuHamu. MNacTrHbl CKONL3AT MO BHYTPEHHEN MOBEPXHOCTH UMNMHAPHUECKOrO
cratopa. JTv agurarend obnafaoT JOCTAaTOUHO GONBIWON MOWHOCTBIO M MOryT
pa3ssuearb sbicokue oboporsl. OHu 06n1afa0T BLICOKUM KOI((HUMEHTOM nones-
HOMO [EMCTBMSA, Tak Kak y HUX oueHb HeDosiblume notepu sosgyxa npu pabdore.

Pabouun Ban TypOUHHLIX NHEBMATUUECKMX MABMraTeNen pa3BuBaeT BbICOKYIO
CKOPOCTL Bpawenus. Bozgyx nog AaeneHueM nogaercs Ha Jonatky TypOuHbl



o_/Pnc. 4.2. Berposbie gsurarenu Manod v CpegHen MOWMOCTH: § — € FOPUIOHTANBHOM OCHIO
no cxeme nponennepa; & — C BEPTUKA/ILBHOM OCLIO C Nonarkamu

a) F

(puc. 4.3, a). MHesmarnueckue TypOUHHBIE A8UraTeNd YCTAHABNMBAKOT B HAKOHEY-
HUKax BOpMallMH 8 CTOMATONOIMM.

B nHesMarMueckoM UMNMHADHYECKOM MOTOPE €ro ABMXYLIESCH YacTb MOXeT
cosepliaTh TONLKO NOCTYNaTeNbHO-s03epaTHoe Aswxenue. [logava eosgyxa nog
LaBNeHueM B ABurarte/lb MoXeT ObiTb OAHOCTOPOHHEH M AsyxcTopoHHen. [lpu oa-
HOCTOPOHHEM Nojade NOPLLUEHb BO3BPALUAETCH B UCXOAHOE MNOJMOXKEHUE NPYXKUHOM
(puc. 4.3, 6). Cxema gsyxcTOpoHHern nogauu sosgyxa (puc. 4.3, 8) ucnonbayer-
CA B KOHCTPYKUMM ABMrartensl nHesmarmueckoro orbomHoro monotka. lNpu pabore
C 3TMM MHCTPYMEHTOM BO3HMKaOT Gonbluue Bubpaunu 1 Wwym.

o_/Puc. 4.3. Cxemni paborbl NHEBMATHYECKOrO [BHraTens: @ — TYPOUHHOro; 6 — UMAMHAPHHECKOTO
C OQHOCTOPOHHEA Nojaven s034yxa; 8 — UMAMHEPHYECKOrO C ABYXCTOPOHHER nojaven Bo3gyxa

I
-

84444344~ = ;

6)—— 8

CNNOBAPD: serpsaxoit asuratens: NnHesMaTu4eckuit asurarens.

NMPOBEPBTE CEBA: 1. Kax paboraer napyc 8 xasectse gsurarens? 2. Kakue npusHyuna-
anbHble KOHCTPYKUMHM CYWEeCTBYloT QnR serpaubix asurarenen? 3. Yro obwero u 8 uem paanuude
NNACTAHYATOrO NHEBMATANECKOTO QBMratens ¥ TypOMHHOrO NHEBMaruyecKoro psuratens?

” :7': no YMAMTE noyeMy MOWHOCTL !yp6KHHbIX NHEBMATUYECKUX ABUrarenes Hesenuka.
’
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4-3. MwapasnuueckHe ABurarenw

B kakux yctporctBax pabortamr KMAKOCTHbIE W IMAPAB/IMUECKME
asurarenn? lMNpuseante NPUMEpPDL! TAKMX ABMIATENEN U3 XKU3HM, KHUI
WA (DUNBbMOB.

lwapasnuueckue asurarenu ObigaioT pasHbix TMnoe. Hanpumep, oHu MoryT Bbits
B BMAe Koneca ¢ nonatkamu (puc. 4.4, ) wnu 8 suge ruapotypbuss (puc. 4.4, 6).

MapoTypbussl ycrasasnmsaoT Ha ruapoanekTpoctaniumsax. OHu npeaHasHaueHb
ans NpeobpasoBaHia KMHETUUECKOW 3IHEDPIMM ABMXKYLLEHCS BOAbl B MEXaHWUECKYo
3HEPIUI0 BPAWLAMOWErocs Bana TypOuHbL. 3Ta MeXaHWUecKas 3HEpPrus C NOMOLULIO
3NEeKTpOreHeparopa nNpeobpasyercs B 3IEKTPUUECKYID IHEPTHUIO.

[Mppaenuueckume Asurartesiv BpalATe/IbHbIX ABMKEHMH HasbisawT FMAPOMOTO-
pamu. Hanmbonee pacnpoCTpaHeHHbIMKM KOHCTPYKUMSAMM MAPOMOTOPOE SBASKOTCA
wecreperHbin (puc. 4.5, @), poropHbin (puc. 4.5, 6), nnacTuHuaTbii, paguanbHo-
NOPLWHEBON M NOPLIHEBONW C HAKNOHHbIM GNOKOM.

B wecTepeHHOM ruapoMoTope AasfieHne XUAKOCTH 3acTaesel Bpallarses cuen-
NEHHble Mexay cobom sybuarsie Konéca.

B poropHoM rugpoMoTope XUAKOCTL Nog GONbWMM AaBieHHeM AasuT Ha 3yOubl
poTopa, 3acTaenss ero spawarbcs. B nnactuHuatoM rugpoMoTtope XKUAKOCTL Nnog
BbICOKMM AaBfieHUeM AEWCTBYET Ha NNACTMHLI POTOPA.

o._/Pnc. 4.4. Bogsroe xoneco (g) u rugporypbuna (6)

g o—

o_/Pnc. 4.5. MTugpomoToph: @ — WeCcTepeHHbin; & — POTOPHLIA
Xge FIONAA XMAKOCTH  CRUB K0T
a Orrox xuaxoctv nag NOA RMCOKY O HAIKP

HASOAMA LIBNCHOM gaancumem Y A pasneunen

a)



B paguanbHO-NOpLIHEBOM MOTORE Ha POTOPE YCTaHOB/IEHbI LUMAMHAPLI C Nop-
WHAMK. PonvkamMu NOpLHM YNUPAKOTCA 8 KOPNYC C BONHOODPA3HbIM KOHTYPOM.
310 obecneunsaer epalieHne poTopa.

Ocobyio rpynny ruApasnMueckMx ABuratefnel CoCTasNsioT MAPOUMAMHADDI.
Pabouas uyactb rvAPOUMAMHADOS COBepLiaeT TOMbKO BO3BPaTHO-NOCTYNaresibHoe
aevkenue. [pUHUMN QEHCTBUSA TMAPOUMIMHAPOE BO MHOMOM CXOX C NPUHUMNIOM
LEUCTBUS MHEBMOUWIMHAPOS.

HKuakocTe nog fasneHMem MOXeT NOoCTynarb B UMAWHAP C OAHOM CTOPOHDL.
Boaepar nopHs B MCXO4HOE NONOXKEHWe ocywecTsnserca npyxuHon (puc. 4.6, a)
UK KEKUM-TO BHELWHWM OONONHUTENbHLIM yeunueM. Tak, Hanpumep, paboraer ru-
ApasNMYecKui QOMKpar.

o_/Pnc. 4.6. M1apounnnHapbl: @ — OAHOCTOPOHHMK; 6 — QBYXCTOPOHHUI

222222
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TMAPOUMNMHAPDI, KaK U NHEBMOLUMAMHADDI, MOTYT UMETb U ABYXCTOPOHHIOK NO-
Jauy XuMaKocTu nog paenenuem (puc. 4.6, 6). XKuakocTts nog fasneHueM nogaer-
CA TO C OfHOMW, TO C APYroW CTOPOHbI UWNMHAPA.

MMAPOUMAMHADD! WHPOKO NPUMEHAIOT B rPY30NOLABEMHDBIX YCTPOMCTBAX, B aBTo-
MOBMNSAX, B KayecTse aMOpTM3aTOpOs, AONOJHAWMX NPYXMHDBI, W KaK CUNOBbIe
YCTPOWCTBA B Pabounx MalmHax.

CNOBAPD: rugpasnuueckwii gsurarens; raapomMoTop.

NMPOBEPLTE CEBA: 1+ lae ceivac npuMessiOT rmgpoasurarenu 8 suge Bonbworo xo-
neca? 2. MNepeuucnure OCHOBHBIE KOHCTPYKuMu rugpomoropos. 3. Mge npumensloTcs gaurarend
8 Buae ruapouMnuHapos?

*2 MNMONPOBYUTE pazobparncs, kak paboraer gomkpar. lNouemy, geicreys Ha ero npu-
BORQHOM pbiMar ManoW CUAOMK, HaM YAAETCH NOAHATL ouexb Bonbwon rpya?
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4.4_ Maposbie aBurarenu

O6bACHUTE, NOYEMY KPbILLKA Ha KaCTPiONe € KUNALLEH XKUAKOCTLIO
BAPYr HaYWMHaeT NOANPbLIrMBaTh.

B naposbix gsuratensx pabouum TENOM CNYXXHT CHMAbHO HarpeTblid nap, nogasa-
emblit noa HGonbwmm pasneHveM. Maposble ABUratenu MOXHO pasfieNiuTb NO KOH-
CTPYKUMM Ha ABa BMAA: NapOBbIE MalWMHLI U Naposbie TypOuHbI.

MapoBas MawMHa — 370 TENNOBOW ABMraTeNnb BHEWHEro cropawus, npeodpa-
3YIOWMM IHEPIMIO NApPa B MEXAaHMYECKYHO IHEDIUID — B BO3BPATHO-NOCTyNareb-
HOE [BWXEHWE MNOPLUHS, a 3aTeM BO BpauwlatebHoe AswxeHuwe sana (puc. 4.7).

O_/Puc. 4.7. YcTponcTeo naposoy MawMHbl

XeroLHan ecpa nw NCA BHTIKHN A3 aHMeN
| b
S

B [T ETY Ku

{ / ))[mamn.
S

KOHCTPYKTHMBHO nNaposasi MawuHa ycTpoeHa cnegyowmm obpasom (puc. 4.8).
Map or kotna nog GoNbWKMM pasneHHeM NOQAETCA yepes 30N0THUK 7 8 pabouui
uMnuBEAp 2. 30/I0THUK — 3TO pacnpefenvre/ibHoe YCTPOMCTBO, KOTOpOe Mnogaer
nap NOOYEPEAHO TO 8 NIeByr, TO B NPABYKD YACTb UMAMHAPA (OTHOCUTENIBHO NOpLU-
HA 7). Yepes KPUBOWMNHO-WATYHHbIM MexaHu3m (3, 4 9) ycunus nopwHs 7 ne-

o_/Puc. 4.8. Cxema pabortol naposoi mawmus: [ — nopwesd; 2 — uuanuap; 3 — wrox;

4 — non3yw; 5 — crauuHa; 6 — wmaxosuk; 7 — 30n0THUK; 8§ — povar; 9 — waryk;
10 — xonewwatoiit gan

OF30r, CTREDGTANIK ")
na




penaloTca Ha Konexuatoi san 70. CneunansHbiM poiaroM 8 or Koneruaroro sana
3apaérca Tpebyemoe nosoxerue 30M0THUKA. [ns obecneueHusi pagHOMEPHOCTH
BPALLEHMA BaNa Ha HEM YCTAHaB/IMBAETCA MACCMBHLIM Maxoeuk 6.

Mapoebie MalMHb! LWMPOKO NPUMEHSIMCb A0 CePefiMHbl NPOWOro BeKa Kak
CHNOBbIE YCTAHOBKM ANSI JKENE3HOLOPOXKHOIO U BOAHOrO TpaHcnopra. C rakumu
NapoBbIMK ABUraTeNsaMU Aenanu faxe asTOMOOMAM, TPAKTOPbI U APYrHe MaluuHbl.

Maposan typbunHa (puc. 4.9) — 310
O—/ Puc. 4.9. Naposas rypbuna TOXE fABurare/lb BHEWHero CcropaHus.

BHelw 1M WUCTOYHMK Tenna pasorpeeaer
XUAKOCTL B8 KOTANE, ¥ Nap Noj AasfeHu-
eM NOoJaérca uepes conna M3 Korna Ha
Typbuny. Ortpaboraswmi nap nonagaer
B KOHAEHCATOP, OXNAKAAETCA B HEM,
NpeBpawasch CHOBa B XXMAKOCTL. XKua-
KOCTb HAaCOCOM BHOBb NOJAETCH 8 KOTE.

MpuHuun pabortbl TypduHbI CcxomeH
C npuHUMNOM paboTtbl rMApPOTYPOMHDI.
Tonbko pabouum TenoMm sensercs He
Bofa, a nap nog donvwmm pasnenueM. Crpysa napa fasut ¢ BONBLLIOH CHNOK Ha
nonatku TypOuHbI, 3aCTasnss e€ spawlarscs.

Ons 1toro utobnl 3hheKTUBHO MCNONL3OBATL IHEPIUID Napa, ero NpPonycxkawT
yepes TypbuHy MHoroctynenuyaro. lap cHavana oraaér sHepruio Typbuse s Gnoke
BbICOKOro gasnexus. Nepenae yactb csoen 3xepruu Typbune, nap paboraer notom
B8 ONIOKE HU3KOrO JaeneHus.

MpombiwnerHan napoeas TypbuHa — 310 BONbLWOE COOPYXKEHUEe, NO MaclTa-
6am conocrasuMoe € UenbiM 34aHHeMm.,

Mo cpasHeHuio € NapoBoM MawMHOM naposas TypOuHa obnagaer Gonee ebico-
KM KO3MDMUUMEHTOM NOMIE3HOro AercTeus. Y NapoBOW MalmHbl OH Obin paseH
7-9%, 1. e. y Heé ucnonbayercs mexee 1/10 axHeprum tonnmea. Y cospeMeHHOM
naposon TypOuHbl 3TOT Ko3duumert goxoaur go 40—60 %.

CNOBAPD: naposas mawwuna; naposas TypOuHa.

MPOBEPDBTE CEBS: 1. Nouemy napossie asuraten HassisanTcs QBMratensMu sHeWHero
cropauua? 2. [lns vero 6wmin Hyxew 3010THMK B8 naposon mawure? 3. B uem cxopcrso paborm
naposon Typbumnst u rugpotypbunm?

*O TMMOAYMAMTE, moxuo nu, ucnonnays cospemenmbie TeXHONOTHH, NOCTDOUTS MOWHBIA

naposon AsBurarend ANA NErkosoro asToMobuns,

49 o



o / Puc. 4.10. OcHosubie yann Asurarens BHyTpPEeHHero
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4-5. TennoBbie AgBuUrarenyd BHYTPEHHEro CropaHus

YeM Bbi3BaHa 3aMeHa NaposbiX MalMH ASUraTeNAMM BHYTPEHHEro
cropanua?

B rtennosbix pedrarensx sHyTpeHHero cropasus pabouum TenoMm ssnsercs ro-
paYMK ras nog sbicokum pasneHuem. OH obpasyercs npu CropaHviu BHYTPU ABW-
ratensi Kakoro-11Mbo OpraHMueckoro Tonnuea. 10 MOXKET ObiTb NPUPOAHLIA MM
MCKYCCTBEHHbIN TOPKOUMH a3, NPOAYKTbI NeperoHky Hedtu (BeH3uH, KepocuH, au-
3e/IbHOE TON/IMBO), CNUPT, PACTUTENbHOE MACNO W APYIHEe rODIOHUE XUAKUE WK
razoobpasHble BellecTsa.

OCHOBHLIMK  BMAAMM TENOBLIX ABUraTefiel BHYTPEHHErO CropaHusi ABNAKTCA
OEH3MHOBLIM WM OU3E/IbHLIM BUraTeld BHYTPEHHEro CropaHusi W rasosas TypOuHa.

Oeuratens BHyTpeHHero cropaHua. Pabora gsurarens BHYTPEHHEro CropaHus
(ABC) so mHorom cxogHa ¢ paboTOW NOPLWHEBOro NHEBMATUUECKOro Asurarens
U ¢ paboton napoeoil MawwuHbl. [log AencTeMeM Cunbl AaBNeHUA rasos cropa-
IOWEro 8 UW/IMHADE TONAMBA NOPLUEHb COBEPLUAeT BO3BPATHO-NOCTYNATENbHbIE
aswkenus. [ocpescTsoM KPUBOLWMNHO-WATYHHOIO MEXaH13Ma 3TH ABUXKEHUN npe-
0BpasyioTcs BO BpallaTeNbHOE ABUXXEHME CHNOBOr0 KOJEHYATOro Bana.

KoHcTpykuus geurarens sHytpeHHero cropadus (puc. 4.10) 6Gonee cnoxwHas,
YeM y NHEeBMaTUYECKOro ABUratens mau NapoBOW MalUuHbI,

Kpome uMnuegpoB, NOPLIHEH, OCHOBHOIO KPWMBOLWMINHO-LATYHHOIO MEXaHu3Mma,
3TOT ABUrarteNb OCHALLAKT HECKO/IbKMUMU AONONHUTENbHLIMU CUCTEMAMMU.

Bo-nepebix, ABC umeer cucremy obpazosaHus BO3LYWHO-TON/MBHOW CMECH.
310 vnu kapbroparop, KOTopbik paboTaer Kak NyNbBepu3atop, MNW (HOPCYHKH —
pacnbiiuTend. HYepes Hux cneumanbHbie HacoChl NogarT nog HoNbwKuM gasneHvem
TONNMBO, KOTOPOE Pacnbingerca (hopcyHKamy Kak 8 aspo30NbHOM HannoHuumke.

cropauus: | — KODOMDLICAO YNPABAEHWS KAanaHaMmu;
2 — cseua 3axurauus; 3 — nopwess; 4 — Maxosuk;
5 — «xonewuarsit Ban; 6 — pacnpeagendTenvHbie
wectepHn; 7 — waryn; & — wradra, TonKalowan
KOPOMBICNO




Ecnu peuratens paboraer Ha rase, 10 cMCTeMOM AN OOpa3OBaHWsl BO3LYLIHO-
TON/IMBHOM CMECH CNYXKAT CneyuanbHble YCTPOMCTBa ANA AO3MPOBAHHOM NOJAauM
rasa B UMIMHAPDLI.

Bo-eropbix, gononkurensHon cucremon g [ABC sensercs cucrema rasopacnpe-
nenenus. lMocpeacrsom e€ B UMAMHAPDL! NOAAETCA TONMMBHAA CMECb U OTBOASTCA
orpaboraswme rasbl.

B-tpetoux, ABC obopyaosaH cuctemon 3axuranms. B Heé sxomsr cneuqansHbie
3NEKTPHUUECKUE CBEUM, NOKMIAIOWNE MCKPOW BO3AYLHO-TOM/IMBHYKO CMEChb B Uu-
nuHapax. Bbicokoe HanpskeHue ans oOpasosaHusi MCKPbl Ha CBEYM NOJAETCH OT
CneuranbHbiX YCTPOMUCTS: MarHeTo (8bICOKOBONLTHLIM [EHEPATOP 3/EKTPOIHEDIUM)
MW BbLICOKOBONBTHON KATYLUKHM 3QXKMIaHUA, NMTAeMOM OT aKKyMynsTopa.

B-ueteéprbix, [1IBC OCHaWEH ELE HECKONBKUMK AONONHUTENbHLIMU CUCTEMAMMU:

* CHCTEMOM 3anycka asurarens or Craprepa;

* CUCTEMOM CMa3Ku BCEX ABWXYLUMXCS LeTanen W y3/0s;

* CMCTEMOM OXNAKAEHUA UMIMHADPOS.

CucTeMa OXNaKOEHUS UMAMHAPOE COCTOMUT K3 CNEeLMaNbHOM XUAKOCTHON pydalu-
KM BOKPYl UMAMHAPOB ABMrarens, pagvaropa, 8 KOTOPOM Harperas UMAMHApamu
B pybalike XUAKOCTb OXNAXKAAETCA, U BeHTMUAATOpa, obaysawowero paguarop. B
ABTOMODMNSAX ABUraTeNs BHYTPEHHErO CrOpaHWsi KOMMNNEKTYETCA eWE W CUCTEMOH
Bbinycka oTpaboraswmx raszoe (rnywurend, NOrNOTUTENM BPedHbIX BbIOPOCOE).

[usenvHbin gsuratens ssnsierca sapuaHtom 6enauHosoro [ABC. Ero pabora
M YCTPOWMCTBO OYEHb MNOXOXM Ha paboTy U YCTPOMCTBO OEH3MHOBOro asurarens
(puc. 4.11).

B uMAMHAD AM3ENbHOTO ABWrarensi NPU HauaNbHOM ABWXEHWW NOPLUHS BCacbi-
BAETCA HE BO3AYLWHO-TOM/IMBHAA CMECb, & YMCTbIA BO3AYX. 3arem, NPU ABMXEHUH
NOPLWHA BBEPX, BO3AYX CUNbHO OxkuMaeTcs. OT Takoro ©OKATUA OH Harpesaercs
no 800900 “C.

o_/Pnc. 4.11. Cxema paborol Gensunosoro geurarens: ¢ — scacoigadue s03ayxa; 6 — Cxarue
so3ayxa; 8 — snpbickusaHue Tonnusa (pabouun xog); 2 — sbinyck orpabotaHHbix ra3zos

BnyckHon OnexTpuyeckans = BoinyckHon
Knana ceeva Knana
Nopwens Fopioyasn
Umnunap * CMechb
Konenuatblin
lsan LWaTyu
e P I — — |

' C 3tum senexuem HarpesaHua mobbix razos npM CXarnu B8bl NOIHAKOMMUTECH Ha ypOxax tbu-

3NKH.
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o_/ Puc. 4.12. Cxema paborst u KOHCTPyKUus rasosoit TypOumbl
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B 3vor mMomeHT B uMnuHap yepes opcyHKy (pacnbiivrens) 8 Buae O4eHb Men-
KMX Kanenek enpbickueaercs tonaueo (puc. 4.11, 8). Or BbicokoM TeMneparypbl
BO3ayxa OHO Bocnnamexsercs. Obpasylowmecs OT Cropeslero Tonuea ropsuume
rasbl CO34al0T BLICOKOE faenieHue. IT0 gasneHue ¢ DOMbLIOH CHAOM TONKAeT Nop-
weHb BHM3. Ha nocnegHem artane, npu HOBOM ABMXEHWM NOPLUHS BBepX, oTpabo-
TaHHbIE rasbl BbiTANKMBAKOTCH M3 umnuHgpa (puc. 4.11, 2).

lazosas TypbuHa. Pabora rasoeoi TypOuHbl oueHb noxoxa Ha pabory na-
poso# TypbuHbl. B napoeon TypbuHe pabounm TesoM ABNSETCS BLICOKOTEMNEpa-
TYypHbiH nap nog GonbwmumM gasneHvem. B razoson TypOuHe 3Ty posb BbINONHAKOT
packaséHHble rasbl nof OONbWUM AasNeHUeM OT CrOPAaKOLEro >XMAKOTO WU ra-
30006paszHoro tonauea (puc. 4.12).

B rasoeoi TypOuHe packanéHHble rasbl obpasy:oTcs 8 Kamepax CropaHus npw
COKUIaHUK B HUX PACNbUIEHHOINO XMAKOrO MM rasoobpasHoro ronnusa (puc. 4.12).
Boagyx, HeobxoauMbli 4Ns CropaHus TONAUBa, NOA [aB/IEHWEM NOJAETCA OT KOM-
npeccopa. Komnpeccop — 370 BO3AYLWHbLIM HACOC BLICOKOW NPOM3BOAUTENBLHOCTH.
OH HeobxoguM, yTobbl gars Bonbwe KUCopoda AN CropaHusi TONMBa.

N3 kamep cropaHusi packanélHbie rasbl nog OONbWMM JaBNeHWeM NoJaKTCA
Ha nonarku TypOuHbl. Bpawasch, TypbuHa nepefaér ycunue Ha san v npu 31om
NPUBOLMT BO BPALLEHWE KOMNPECCOP.

CkopocTb BpalleHusl Bana rasoson TypOMHbI oueHb ebicokas. OHa goxoaut o
necaTkos Toicay obopotos 8 MuHyTy. Moatomy ana npusoga pabounx opraHos
TPAHCMNOPTHLIX CPEACTE raszosas TypOMHA KOMNAEKTYETCS PesyKTopoMm, yMeHblua-
IOLWMM Ha BbLIXOLHOM Bany UMCNO ODOPOTOB A0 HECKONLKMX THICAY B MUHYTY.

KoadhhuumeHT nonesHoro Qencrens rasoson TypOvHbl MeHblue, ueM Yy asurare-
ns eHyTpenHero cropanus. OH cocrasnser 25—25%. OpHaxo typbuHa obnagaer
3HaYMTENIbHO BONbLIEH MOLLHOCTLIO.




NMPO®ECCUU U NPOU3BOACTBO. Paspaborkoit ycrpoicTsa asurare-
Nled U COBEPLUEHCTEOBAHMEM MX KOHCTPYKUMH M NDWHUMINOB YCTPOMCTBA 3aHWMa-
IOTCH MHXKEHEepbl. JTO 3aMmeyarenbHas NPoeccus, UMEKoWan Hanpas/eHus 8 pas-
NWYHBIX 0BNacTax M coeguHsowan B cebe TeXHUKY M TsopuecTso!

Teoperrueckon OCHOBOM ANA CO34aHMA ABUIATENA BHYTPEHHEIO CITOPaHMA MOX-
HO Ha38aTb TEPMOAMHAMMUECKKM UMK/ Npouecca npeobpasosaHus TeNnNosoM 3Hep-
MK B MexaHuueckyro pabory, npeasioxeHHbln hpaHuysckum uHxenepom Cagu
Kapxo 8 1824 r.

MepsbiMu paBOTOCNOCOOHLIMK ABUIATENISIMU BHYTDPEHHEIO CrOPaHMUsl CYMTAIOTCA
asurarenu, kortopble cosgan o Mpanumu Kan-I1beH JleHyap, NONYUMBLUMK NaTEHT
s 1860 r.

YcoseplieHcreosanmem asuratenen JleHyapa 3avMHTEPECOBA/ICA HEMEUKMH M30-
bperarenv-camoyyka Hukonayc Ayrycr Orro (1832—1891). On nonyuun nepsbii
nareHT Ha rasosbii geuratens 8 1866 r. Orro co ceoumu naprHépamu, cpegu
KOTOPbIX ObinK TanaHTiveble Hemeukue mrxerepbl [otmd Oanmnep u Bunorensm
Manbax, opranusosan npouseoactso asurarenein. B 1883 r. Notnub Hanmnep no-
CTPOMA UETLIPEXTAKTHBIM ABMIATENb BHYTPEHHErO CrOPaHusi, B KOTOPOM MCNONb30-
BANOCh XUAKOe TONNMso — OeH3uH. [oprouas cMmech B Bufe napos OeHsuHa u
go3gyxa obpasoebisanach B CneyuansHo paspaboraHHOM MM YCTPOWCTBE — Kap-
Gioparope. Mocrasue kapbroparopHbik BeH3UHOBLIM ABUraTent Ha noeosxy, Nanm-
nep NOCTPOMN NEpPBbiK asTOMOBMUNL.

B koxue 1897 r. Hemeukun urxerep Pygonsd [uzend cosgan pgeurarent sHy-
TDEHHErO CropaHusi, B8 KOTOPOM TSDKENOE XMAKOE TONMBO CaMOBOCNNAMEHANOCH
B UMNMHAOPE OT BbICOKOM TEMMNepaTypbl CKAToro 8 HeM eosgyxa. C 1ex nop rakue
LBMrarTeNln HasblBalT NO MMEHWM MX co3partens — AU3eNsMM.

B 1896 r. poccumckun cneumanuct . B. Tpurknep, pabortaswuin 8 HuxHem
Hosropoge, nocrpoun GeckoMNpeccopHbiH ABUraTeNlb BHYTPEHHErO CropaHvs Bbi-
cokoro coxarus. Mo cmewanHoMy umkny (umxny Tpurknepa) paboraror sce co-
BpeMeHHble DECKOMNDECCOPHLIE AMU3e/bHbIE ABUraTe/u.

OpgHuM M3 nepsbix cosgatesien NPOMbILWNEHHOro obpa3sua rasorypOuHHOM ycTa-
HoskM Obin pycckmin urxerep M. O. Kysbmudckuin. B 1908 r. pyccxkun urHxeHep
B. B. KapagoguH nocTponn rasoTypOUHHYIO YCTAHOBKY CO CTOpaH1eM TONusa npu
NOCTOSIHHOM 0BvEME.

CNOBAPD: asuratens sHyTpeHHero cropauusi; razosas TypouHa.

NMPOBEPBLTE CEBA: 1. Kax pabotaer GeH3vHOBMIM QBUraTeNd BHYTPEHHEro CropaHua?

2. Kakumu cucremamu gononuurenvso ocHawaertcs OBC ans obecneuenns ero pabormi? 3. B uem
OTAMYME AW3ZENLHOTO ABWraTeNs BHYTPEHHEro cropawus o1 obmuHoro Gewzunosoro agurarens?

4. B yem npeumywecrasa razoson Typbuns no cpaswenno ¢ ABC?

;]KAK Bb' AyMAETE, nosemy agromobunbHole Asdratenn Goinm COo3aaHbl HE Ha Nopo-

xe, a Ha Genznne? Begs npu oguHakosom konuuectse nopoxa u GeHsuHa OT CropaHds nopoxa
obpaszyercs 8 40 paz Gonswuit obvem ropauMx raizos, ueMm o1 cropaxus bewsuna. Obocwyure
csom oTBer.
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4-6. PeakTuBHbIe M PaKeTHbie ABHUraTesin

Moaymante U nonpobynte OGBACHUTH, NOUEMy PeaKTUBHbIE CaMo-
NETbl netaoT BuicTpee, yeM Te, y KOTOPbIX YCTaHOBNEH nponennep.

OCHOBHLIMW  BMOAMM TENNOBLIX ABUraTefiel BHYTPEHHErO CropaHusi SBNAKTCA
TAKXKE BO3AYLWHO-DEAKTUBHDIE U PAKETHbIE ABUIaTeny.

Bo3pywHo-peakTuBHbIH aBurarenb. CambiM NPOCTbIM NO KOHCTPYKUMM SABNSET-
CSl NPAMOTOYHBIM BO34YWHO-peakTeHbin asuratens (puc. 4.13). Bosgyx nogaércs
yepes HOCOBYIO 4acCTb ABWrareNs 8 Kamepy CrOpaHWsi, CMELUMBEETCA C PacnbiNéH-
HbIM TONAMBOM M nopxuraercs. Hanop Haberaowero sosgyxa He paér obpasy-
IOLWMMCS B KaMepe CropaHus ra3am BbIXOAWTL Yepe3 HOCOBYKO 4acTb ABMrarens.
la3bl nog Gonbwum pasnexHwem ortbpacbisaoTcs ¢ OONBLLWOH CKOPOCTLIO uYepes
CONJIO U TONKAKT ABWrareNb 8 NPOTUBONONIOXKHYKO CTOPOHY.

Annapatbl € NPAMOTOUHLIMU BO3AYLIHO-DEAKTHMEHLIMK ABUIATENAMU HY>KAAKTCA
B npeasapurentHoM pasroHe. OHW He MOryT CTaproearb C MeCTa, O4HaKO Takue
LABWraTeny NO3BONAKT fieTare/bHbIM annaparaM AOCTMraTb CBEPX3BYKOBbLIX M M-
NEeP3BYKOBbIX CKOPOCTEH.

Mynbcupylowmrin BO3AYyWHO-peaKTUBHBIA ABUrarens. B Hocosok yactu Takoro
Asurarens ycraHosnesa pewérka 3 ¢ knanadamu (puc. 4.14). Onu nponyckaror
BO34YX M rasbl TONLKO B OfHY CTOPOHY — B Kamepy cropasus. Bosgyx nonagaer
B Kamepy cropaHua 6 M CMewwwusaercs Tam ¢ roprounM. [MonyueHHas cmech nog-
MUIEeTCsl UCKPON OT CBEYM 3aKuraHus 5.

Typ6opeakTHBHBIH ABUrarens. Annapar C TakuM ABWIaTe/IeM He HyXAaercs
B npeasapuTentHoM pasroHe. Bosgyx 3acacblgaercs B gBurateNlb KOMNPeCCOpoM
M NOAAETCA B KaMepy CropaHus. Tam OH CMELUMBAETCS C PAacNbINEHHLIM TONNM-
BOM M nomxuraerca uckpon. OBpasyioTcs rassl, U B KaMepe CropaHus Co3faercs
onbwoe gasnenre 3tux rasos. Oxu sbibpacsiBaTCs ¢ BONLLIONW CKOPOCTLIO Ye-
pe3 conno v Tonkawt geurarens. CaMoner gsuwxerca s Apyryo cropody. OgHo-
BPEMEHHO BbI/IETAIOWME a3bl PACKPYUMBAIOT ra308yko TypOuHY, KOTOpas NPUBOAUT

o_/Pnc. 4.13. Cxema NpAMOTOMHOrO BO3RYWHO-PEaKTHEHOrO geuratens: | — waberawowmin notok
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sosgyxa; 2 — nopava ropiovero; 3 — copcyHku; 4 — crabunusarop nnamenn; 5 — kamepa
cropauns; 6 — conno; 7 — swuibpoc razos ¢ GonbWON CKOPOCTHIO

2. 3 4 .y 6 7
| . e, R
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o_/ Puc. 4.14. Cxema nynbcypylowero so3gywHo-peaktueHoro gsurarens: | — sosgyx; 2 — nogava
ropiovero; 3 — pewertka ¢ knanavamu; 4 — DOPCYHKW pacnuineHds Tonadea; 5 — ceeva
3axuraunn; 6 — kamepa cropawus; 7 — conno; 8§ — suibpoc razoe ¢ Bonbwon cxopocToid
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B fencraue KoMnpeccop. Pasrod KoMnpeccopa XONOLHOMO HEeNOABMXHOIO ABMra-
TENs NPOBOAUTCS OT CNEUUANbHOIO 3/IEKTPUUECKOrOo MOTOopa — CTaprépa.

TypbopeakTvsHble Asurareny nonyuunu Hawbonbluee pacnpoCTpaHeHue 8 asu-
aumu.

PakeTHbiH gBurarenb. BapuaHToM peakTMBHOIO ABMrartens ABNAETCA PaKeTHbIv
asurarenb. B oranMuMe OT BO3AYLIHO-PEaKTUBHOIO, OH HE HYXXOAETCA B Kuciopoge
LNS CropaHus Tonusa.

B kopnyce pakerbl € XMMHUECKMM DakeTHbiM ABUraTeleM pasMellaercs v camo
roprodee BewecTso, U TO BewecTso, KoTopoe obecneynsaer ropeHue, — OKMCNK-
Tenb. Ecnm oHM Xugkue, TO pacnonararrcs B pasHbix emkocTax. [oprouee u Oku-
CNUTENb Ha3blBAKOT pakeTHbIM TonnusoM. Cropas & gsuratene, TONAMBO Npespala-
€1CsA B ras, KOTOpbIM C OrPOMHOW CKOPOCTLIO BbiDpacbisaetca u3 conna. Pakera
Kak Obl OTTaNKMBAEeTCs OT rasa W NETUT 8 NPOTUBONONOXKHYIO CTOPOHY.

CyLecTByOT NPOEKThbI PAKETHLIX ABUIaTeNlen C AAEPHLIM DEaKTOPOM. Takon Asu-
rarefb MOXHO CTaBMTb TO/MIbKO Ha KOCMMUYECKUH KOpabnb M 3anyckartb ero TONbKO
B OTAaneéHHoM kocmoce. Ha 3emne 310 o4eHb OnacHo ANA NKAeH, Tak Kak KOH-
TaKT C TaKUM DaJMOAKTMBHLIM BELUECTBOM MOXET NPMUBECTH UYE/IOBEKA K /IyYeBOM
6onesHu u cmepTu.

CNOBAPD: so3nywHo-peaktueHbit ABUraTens; NyNsCUPYOLWNA BO3-
AYWHO-PeaKTUBHLIN Asurares; TypbopeakTusHsin ABUraTtens; paxeTHbin
asurarens.

NMPOBEPBLTE CEBA: 1. Kakue CYWECTBYIOT TUNb BO3RYWHO-PEAKTUBHLIX Asuratenei’?
2. B 4éM JOCTOMHCTEO ¥ HEQOCTATOK NPAMOTOMHBLIX peakTtusHbix asurarenen? 3. Kak sanyckaer-
ca 8 pabory typbopeaktmenuin geurarens? 4. MNouemy pakera moxer gsurarbes 8 HezsozgywHom
npoctpancree?

e | o -
*Q2 NMOYEMY camonérm ¢ peaKTHsHMIMKM SBMrarensiMu MOryT netars Ha ouvenb Honbwown soi-
core? Tam segb oueHb Mano B034yxa ¥ HeoDXOAMMOro ANs CropaHMs TONAWBA KMCAOPORA.
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4.7. JneKTpHYECKHE ABWUraTenu

Mouemy o cux nop aeromobunvhbie [ABC He 3ameHeHbl 3neKTpu-
YECKMMM LBUraTeNsiMu, KoTopble Bonee KOMNAKTHbI U 3KONOMMUHbI?

DNEeKTPUUECKHE ABHUraTend SBASKOTCA CaMbiMM PACNPOCTPAHEHHDLIMU CHUIOBLIMK
yCTpOHCTBaMM Ha npouseopacTee u 8 Obiry. [MpuHuun pabortbl 3TMX Asurarenew
OCHOBaH Ha fB/IEHMM CMIOBONO B3aMMOAEHCTBUS HAMarHWYeHHbLbIX TeN: ux oTran-
KMBaHWM WMAM NPUTSXXEeHUK Apyr K apyry (puc. 4.15).

Lpyroe dm3anueckoe ssneHne, Ha KOTOPOM OCHOBaHa pabora 3/1eKTPUUECKOoro
AsMrarens, — 370 NPOABAEHUE MArHWUTHbIX CBOWCTB Y NPOBOAHMKOB, NO KOTOPLIM
TEUET 3neKTpuueckui ToK. Ecam no nposogy, HaMOTaHHOMY Ha KarylwKy, npony-
CTUTb TOK, TO OHA CTAHOBWTCS MarHuTom. Baaumopencreys ¢ NOCTOSHHBIM MarHu-
TOM W/IM TaKOM Xe KaTylKOW C TOKOM, OHa OyAeT K HUM C CW/ION NPUTATUBATLCA
MK OTTANKMBATLCA OT HUX. Yem GONbLWMM TOK NPOXOGUT uYepes KaTylKy, Tem
BOONbLUE CUNA NPUTSKEHWUS WNKM OTTAIKUBAHUA.

Echv CKOHCTpyMpOBaTh YCTPOMCTSO, B KOTOPOM KarTyllKa MOXeT spalarscs
B MarHUTHOM MoJe, TO NONYYUTCH INeKTpuueckun asuratens (puc. 4.16). Ona toro
4TODObI POTOP C KATYLIKOM BPAWANCSH, HUXKHAA UYaCTb KaTylWKW BCE Bpems AOMXKHa
ObITb KXKHBIM NOMKOCOM 3/IEKTPOMArHUTa, a BEpPXHSAs YacTb KaTylWKu — CEeBepHbIM
NONOCOM.

310 gocruraercs Gnarogaps TOMy, UTO Hanpas/eHWe TOKa B KaTyluke uepes
Kaxable non-oboporta MeHsercs. s 310ro MCnonb3ayloT CneurantHbii nepexnova-
TENb — KONEKTOP, COCTOSWMH M3 ABYX MefHbIX KOHTaKToB-nonykoney. B porope
PEeasibHOro MOTOPa He OfHA, & MHOXECTBO KaTyleK, a Y KONNEKTOpa MHOXECTBO
nap KOHTaKTOB.

B sbinyckaembix NPOMLbILNEHHOCTHIO CUOBbLIX 3/IEKTPOABHIATENAX BHELWHEe
Mar{MTHOE Mosie CO3[aETCA He NOCTOAHHLIM MAarHUTOM, a 3/IeKTPOMAarHMToM. 10

o——/Pnc. 4.15. OrrankMeanue uAW NPUTATMBAHME KaTYWKHW C TOKOM ¥ NOCTORHHOIO MarHura
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o—/Puc. 4.16. Ycrpoicreo 3anektpogeurarens: | — cepaeunnk anekipomaruura; 2 — obmortka
anexTpomarnuta; 3 — skopb; 4 — obmotka sxkopr; 5 — konnextop; 6 — werku (rpacdurosas

K MegHas nnactuebl); 7/ — san poropa

NoO3s0ONSET CO3/aTb OYEHb CHNbHOE W PEryMpyemMoe MarHuTHoe none 8 crarope.
Lsuratenu ¢ NOCTOAHHLIM MArHUTOM AENAOTCA YacTO TONMbKO 8 MUHMATIOPHOM MC-
NONIHEHUM, HaNPUMED ONA AETCKUX MIPYLIEK WK MOAEeNew.

Perynupys cuny Toxa 8 0OMOTKax Asurarens, MOXHO MeHsATb uyucno oboporos
pPOTOpa, YTO OYeHb YAOBHO ANA TPAHCNOPTHLIX CPEACTe, HanpuMep & NpuUsoae ae-
ToMOBUNA.

KpoMe psurarenen C KONNEKTOPOM, CYLLECTBYIOT ABMraTeNd, y KOTOPbLbIX HeT
konnektopa. Ouxn paboraoT ToNbKO Ha nepemeHHom Toke. C npuHUMNOM Mx pa-
60Tbl 8bl NO3HAKOMUTECH Ha ypokax ¢hm3uku 8 9 knacce.

NMPO®ECCHUU U NPOU3BOACTBO. Camoe rnasHoe & nobom geurare-
ne — 310 ero MowHocTs, OT €€ BeNWUMHBLI 3aBUCHT, rae Asuratens Oyger npu-
MEHATLCA, U Kakue Harpysku Oyger ucnbitbisars.

IneKTpHUECKHE ABUraTeNM C MA/ION MOLWHOCTHIO MCNONL3YIOTCA B OCHOBHOM
8 ObIToBbIX Nprbopax, 8 NErKOH NPOMBILLNEHHOCTH U poboToTexHuke. CpeaHemoly-
Hble 3N1EeKTPOABUIaTeNd SABNSIOTCA MCTOUHUKAMM CUNbI B 3/IEKTPOMHCTPYMEHTAXx,
a TaKxe B ObITOBOM M NPOMBIWNEHHOM 3/1EKTPOOBOPYAOBaHMK. DNEKTpOABUraTe-
N1 BONbWMX MOLLHOCTEH He3aMeHUMbl B paboTe 3N1eKTPOTPaHCNopTa, NMMMTOBOM W
npoYeM NOALEMHOM ODOPYAOBAHWMM, B PA3/IMUHBIX NPOMbIL/IEHHBIX HANPaBAEHUAX.

MPOBEPDBTE CEBSA: 1. Ha xaxom ssnennu ocnosana pabora anexrpogsuratens? 2. Mo-
weMy Karywka, no KOTOPOW nponywes ToKk, s3aumogencisyer ¢ maruurom? 3*. MNouemy 2 npo-
MBILAEHHLIX ABUrATENAX B CTATOPE YCTaHaBAMBAKOT HE NOCTORHHLIA MArHuT, a 3NeKTPOMarHuT?
4%, Kak MOXHO perynMpoBath CKOPOCTb BPAlWEeHHA POTOPAa B KOANEKTOPHOM 3nektpoasurarene?

OBOCHYMTE, novemMy 8 CHAOBLIX 3INEKTPOABMratensx crarop npegcrasnser cobom we no-
CTORHHDIA MarHuY, a 3N1eKTPOMarHuT.
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o KABUHET U MACTEPCKAHA

MpakTuueckue 3apaHus

o

1. Usrotoesbte geicTsyiowyio MOAENs BETPAHONO AsWrarens.

2. O3HaKOMbTECH NO MOAENM C YCTPOMCTBOM NApOBOM MalUMHbL.

3. OsnakoMmbrech € NPUHUMNOM paboTbl MMAPABNMYECKOro AOMKpara.

4. O3HaKOMbTECH N0 MOLENH C YCTPOMCTBOM ABUIATENs BHYTPEHHENO CrOPaHma.

MpoektHas pabora

*57 UsrotoebTe MOgenu pakertbl C BOLAHLIM ABurarenem.

Lsurarenem Hasbigaertcs yCTPOMCTBO, npeobpasyoulee Kakon-nmbo sug
IJHEPIMM B MeXaHWdecKylo paboty uau B aHepruo Apyroro eupa. Jsurarenu
NPUBOAAT 8 AenCTeMe Bce paboune MalMHbl U TEXHONOMMUECKHE YCTAHOBKM
Ha npoussogcree. Bce euabl CyXONyTHOro, BOGHOIO, BO3AYLWHOMO U KOCMU-
YECKOro TpaHcnopra obopyaoBaHbl COOTBETCTBYIOWMMK Asuratenamu. [su-
rate/u ycraHos/ieHbl B0 MHOrux Ouitosbix npubopax.

Lsuratenu, 8 KOTOpbIX paboumM TENOM CNYXUT BO3AYX MW APYrow ras,
Ha3blBAKOTCS BO3AYWHBLIMM MM NHEBMATUUECKUMU. BozgywHbie, unu nHee-
Maruueckue, asurarend pabortaT nog AeHCTBUEM ABWXEHWSI MW Aas/ieHus
Kakoro-nubo rasa, obbluHO BO3aYXA.

B naposbix MawMHax U Naposbix TypOuHax pabouuM TEeNOM CAYXMUT nap
C BbLICOKOM TEMNeparypou v AaeneHuem. 3T0T Nap NoAyyawT BHe ABWra-
TeNen 8 chneuqancHbix naposbix kortnax. [lapoevie gsurareny HasblgawoTcs
LBMrATENAMMU BHELWHEro CropaHus, Tak Kak nap obpasyercsi He B camom
Asurarene, a BHe ero.

B aeuratensx sHyTpeHHEro cropawusi pabounm Tenom Cayxut obpasy-
IOLMHMCSA B HUX PacKaNeHHblM ras noj BbiCOKMM paaeneHuem. Cyuiecreyror
Ccnepyroume suabl ABMratesien BHYTPEHHEro CropaHus: OeH3uHOoBble W Au-
3efibHble 4BMraTeNu, rasosble TYPOWHDLI, BO3AYLWHO-PEaKTUBHLIE ABUraresu
(npsiMoTOuUHbIE, nyNbCHpyoWwMe, TYPOOKOMNPECCOPHDbIE), PeakTUBHbIE ABU-
rarenu.

NOABELEM MTOIM: 1. Yro rakoe pgeurarens? 2. Kakow eua asurarens
NepBbIM CTaNu WMCNONb30BaTh MNOAW Ans obneruyeHus csoero Tpyga? 3. Yem pa-
KETHbIM ABMUrartens OTAM4aeTcs oT peakrtusHoro gsuratens? 4. [ge npumensorcs
BETPAHLIE, NHEBMATUYECKUe W ruapasnuueckue pasuratenu? 5. Kaxkve pgea suga
LABMraTeNien BHYTPEHHErO CropaHus MCNONb3YKTCA B TPAHCNOPTHLIX cpeactsax?
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{y TEXHOJIOTMKN NONTYHEHUA, OBPABOTKMW,
—o [IPEOBPA30OBAHUA U UCMOJIb3OBAHUA
MATEPUAJIOB

OfHO ¥ TO Xe U3aenvde MOXHO NONYYUTL PasHbiMK CNocoBaMu U C NOMOLBIO
pasHbIX TEXHUYECKUX cpeacTe. Magenye U3 Metanna OTAMBAIOT, KYIKOT, WTaMNy:oT,
TOUAT, (hPe3epyloT U T. M., UCNONL3YS HEODXOAMMbIE TEXHONOMMYECKME MAaLUMHDI.
Boibop MeTonoe ¥ Cpencts Npov3eoacTea onpegensercs rexHonorven obpaborku,
npeoBpazosaHMa ¥ MCNONL3OBAHUA MaTepyanos.

CoBpeMeHHDbIX NPeanpUaTUAX;
® KakKve CTaHKWM, MalMHbl ¥ arperarbl UCNONb3YKOTCA NPU BbiNyCke Maccosom

Bbl y3Haere:
® KaKue TeXHONOIMKU NPOoM3BOACTBA U o6pa6on(u Marepranos UCNOoNL3YTCA Ha
NPOAYKUMH.

KBN Hay4yuTech

® pasbuparbca B TEXHONOMMAX NPOM3BOACTBA M OOPABOTKM KOHCTPYKUMOHHBIX
Marepuanos.

SNl
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'5-,?__:5. I . ﬂpouzsoncmo MeTainos

Kak pobbigaior v npouseogar merannbi? B yuctom suge s npupoge
MX HE CYLLECTBYET, a /IIOAU B HUX HYKAAHOTCA 8 CaMbiX pasHbix ob-
nacrax.

Lns opraHusaumu TEXHONOMMM M3rOTOBNEHMS Yero-nvbo B8 nepsyrd ouepesd
HEODXOAMMO MONYUNTL HyXKHble MaTepuanbl. Kaxk Bbl 3Haere, marepuansi Obigaror
TBEPALIMM, KUAKMUMU U ra3000paszHbIMMU.

MHorve mMarepuansl, MCNONb3yemble A/ NPOU3BOACTBA KaKWUX-NMOO MU3aenuu,
nobvigarorcs noabmu B npupoge. K Takum HarypanbHbiM MarepuanaMm OTHOCATCS
KaMmeHb, lMHa, NEeCOK, ApesecuHa, CTebNn pacTeHWH, KOXa XKMBOTHBLIX M 4D.

Mertannos u ux cnnasos 8 npupoge Het. UCKNKUeHHe COCTaBNSIoT NlWb B He-
BonblwoM obvéme camMOpoaHOe 30/10T0, cepebpo, nnarvHa, Meab, PryTb, CBUHEL,
OIOBO U METEOPWUTHOE KEeNe30, nonagarlee Ha 3eMl U3 KocMmoca.

Konuuecreo camopogroro meranna e Hegpax 3emnu Heegenvko. Noaromy meranns
M MX CNNasbl ANS NPOMDBILNEHHOTO NPOM3BOACTBA HYXHO nonyyarb u3 pyabl. Pyaa
ABNSETCA MUHEDA/bHBIM BELLECTBOM, NPEACTABNSIOWMM CODOM COEAMHEHUA TOTO MM
MHOTO MeTa/Na C ADYIMMU BELLECTBAMM MM XUMUUECKUMU 3NIEMEHTaMU. TexHoNorus
NONYYEHHS METAN/IOB U3 PYAbl Ha3bisaeTcs TEXHONOTHeH BbINNABKH METannos.

UyryH nonyuawT W3 KenesHoM pyabl B AOMeHHbiXx nevax (puc. 5.1, a). 3a-
TEM B MapreHOBCKMX neuax (puc. 5.1, 6) u3 uyryHa npowuseogar cranb. Cranb
NONyyarT M3 uYyryHa v 8 KoHeeptopax bBeccemepa. Kowseprop — 310 Honbwon
KOBL, B KOTOPLIM 3aNMBaroT pacnnaeneHHbin uyryHd. Csepxy B pacnnae onyckaercs
TpybKa, NO KOTOPOW B HEro Bayeaercs Kucnopoad. B kucnopoge cropaer nuwHum
yrnepog, cepa v Apyrde npumecu, kortopble Ooinn 8 uyryse. lpu cropakum oHu
BbIAENAIOT MHOMO TenNa, He Jagas pacnnasy Meranna 3acribiTb.

ANIOMUHWA  BLINNABNAKOT M3 pyAbl, Hasbiaemon Ookcutamu. Ero npoussogsr
8 3nekTpogyrosbix nedax (puc. 5.1, 8). Meab 13 e€ pyabl NPOU3BOAAT B ABa 3Ta-
na. CHayana g neuax NONYYaroT NPOMEXYTOUHLIM NPOAYKT, HA3LISAEMbINA LUTEHHOM.
Motom M3 WTeHHa B CneuManbHbIX KOHBEPTOPAaxX NONYYAKT TEXHUUECKYIO Meab.

O—/Puc. 5.1. Yyryn nonyvaiot 8 gomenHon neuu (g); crans — 8 MapreHosckon (6); anomuHun —
8 anextpogyroson (8)
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Ons nonyuenus HeBoNbwKMX OBBLEMOS PAaCNNaBNEHHOro MeTanna Ha COBpPeMeH-
HOM NPOM3BOACTEE MCNONLIYIOTCA MHAYKUUMOHHDIE THUreNbHble M MyeNbHbIE Neuu
(puc. 5.2). UHAYKUHOHHDbIE NeYr PacnNasNfoT MeTanN C NOMOLWBbIO TOKOB BbICOKOM
yacrorsl. Pabora 3tux neuen cxogHa ¢ paboromn Gbitoson CBY-neum.

B MydenbHbix neyax Metann nnasuics NoL LENCTBUEM BHELWHUX 3/1EKTPHUUECKMX
HarpeeareibHbiX 3/1eMeHTOB. B aTvx neyax MOXHO pacnnagnstb Meranibl, Temne-
parypa nnaenesus kortopbix He npessiwaer 1000 °C.

BoinnasnesHsbin MeTann pas/iMBaloT M3 Neyen 8 KOBLIM, a 3aTeM M3 KOBLEen

8 chopmbl.

0—/Puc. 5.2. Uupykumonnas turenpHan neus (0); mydensuas neus (6)

a)

NMPODECCHUU U NMPOU3BOACTBO. Orpacns NpoMbILWNEHHOCTH, KOTOpas
NPOM3BOANT COBPEMEHHYIO TEXHUKY W3 METa/N/IMYECKMX MATEPUANoB, Ha3blsaercs
metannypruen. Metannypr — 310 uenosek, pabotalowmii B OTPacNH NPOU3BOA-
CTBa MeTanna M3 ropHbix Nopoa v Merannonoma. Merannypr fomxeH UMeTb Tex-
HUYECKYIO crneuuansHocTs. Ero npodeccun Tpebyer GoNbLION (DU3MYECKOH CUbl,
GLICTPON peakuuu v pewmnTensHocTh. Haubonee nonynspHbIMK «OrHEHHBIMU» NPO-
heccuaMU SBNSIOTCA: OPHOBOM AOMEHHOM Meud, CTanesap, Pas/MBLUMK CTanu,
NNABUNBLUMK, TEXHUK-TEXHONOI SOMEHHOTO NPOU3BOACTEA, HAarpeBablMK MeTanna,
urxerep-metannypr. O xapakTepucTukax U OCOBEeHHOCTAX 3TUX Npodeccun sbl
CMOXeETE NPouMUTaTL B KHUrax v 8 Murepsere.

C"OBAPb: pyna; TexXHoNors BbiNnnasku mMmerTannos.

NMPOBEPBLTE CEBSA: 1. Kaxue YCTPOMCTBA MCNONLIYIOT ANA NNABKM YyryHa u cranu?
2. MNouemy & xowuseprope bBeccemepa cranv noa fencrsueMm saysaemMoOro B Hee KHCNIOPOAA He
ocrusaer? 3% ). Moxuo nu cepebpo pacnnasuts 8 mydenswoir neun?

) HOAYMAHTE, novemy & Lpesnent Mpeunn opyxue, nocyay, opyaus Tpyaa fenanu W3
OpoH3bl, a He M3 cTanu.
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5.2 - npousaoncmo ApPeBecHbIX MarepHanos

Mouemy npu Hanuumu GONBLLIOrO uYMChNa NNACTMAcC M CNNaeos ape-
BECMHA W [PEBECHDbIE MaTepuasibl OCTAOTCH BRKHLIMK KOHCTPYKUMOH-
HbIMM MaTepuanamu?

Mpor3s0ACTEO APEBECHBIX MATEPHANOB HAYMHAETCA C 3arOTOBKWU LDEBECHHbl —
c Banku gepesbes. [Ipy MalWMHHOW Baske C NOMOLWLKD ODOPYAOBaHMSA, YCTAHOB-
NIEHHOrO Ha /1eCO3aroTOBUTENIbHOM KOMDanHe, NPOMCXOAMT 3axsal gepesa, €ro
CNUNMBAHME, OUYUCTKA OT Cy4bes, pacnuiueaHue Ha OpesHa M yxnafgxka Cyybes Ha
BO/IOK, C MOMOWBIO KOTOPOro oHu ByayTt ybpaHsl ¢ npoceku (puc. 5.3, @). Yacr
onepauui NPOMCXOAMT C MNOMOLUBKD MAaHUNYNATOPOB — 3axsatos (NPOCTEHLUMX
pobotos). YnpasneHuwe onepaumsmu seférca u3 kabuHbl kombanHa. Cywecrteyer
U TEXHONOIUS BaNku fAepesbes pyuHbiMu Bensonunamu (puc. 5.3, 6). 1o npouc-
XOAWT B AMKOPACTYLUMX flecax, HanpuMep B cUOMpCKOW Tawre.

C noMowpio NeconunbHbIX MawuH — nunopam (puc 5.4, ¢) nonyvaror pas-
NUuHbIe BUAbI nuWnomatepuanos (puc. 5.4, 6): obpesHble U HeobpesHble LOCKM,
ropboinb, Gpyc 1 Bpycku.

M3 TOHKMX Cnoes apesecuHbl (LUNOHa) TeXHONOIMYECKMMM MalUMHaMK Ha npo-
M3BOACTBEHHDIX NIMHUAX CKEMBAKT NMCTbl haxeps! (puc. 5.5, @). U3 apesecHom
CTRYXXKWH WM/IM BOSIOKOH, MCNONDL3YS CHUHTETUUECKME KNIeW, Ha CNeuMabHbIX TEeXHO-
NIOTMHECKMX MalUMHAX CO3[AK0T APEBECHO-CTPYIKEUHbIE U APEBeCHO-BONIOKHUCTbIE
nautel (puc. 5.5, 6).

NMPOMECCHUU U NPOU3BOACTBA. Cneunanuctsl, 3aHuMaiowmecs obpa-
GoTKOM ApesecuHbl, JOMKHbI 0bnafarb (HU3MUECKOW CUNOH, XOPOWMM 3pEeHHEM
M CNYXOM, NPOCTPAHCTBEHHLIM BOODPAKEHWEM, BHUMATENLHOCTHIO U OCTOPOXKHO-
croi0. [TpumepaMu Taknx NPOMECCHI MOTYT CNYXUTD, HanpUMep, CTaHOUHUK-Pacnu-
NOBLIMK, 3aHUMAKOWMUHCA M3IOTOBMIEHMEM 3aroTOBOK ANA NUAOMATEPUaNos, U pam-
WK — cneunanucr, pabotaowmnn Ha nunopame. MNogobHvlie nNpogeccun MOXHO
NONYUnTL B yuyebHbIX UeHTpax, Ha Kypcax NpodecCHOHaNbHOM NOATOTOBKH.

O—/Pnc. 5.3. Banka gepesbes: ¢ — mMawuHHas; 6 — pywHar
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O—/Puc. 5.4. Npouasogctso ApesecHbix mMatepuanos Ha nunopame (a), euam nuaomatepuanos (6):
! — pocka weobpeawasn; 2 — ropboine; 3 — gocka obpeswan; 4 — bpyc; 5 — 6pycok

N b

a) ; 6)

0—/ Puc. 5.5. Pacnonomesue wanpasnenws BonoxoH wnowa 8 cawepe (o) »# npoussopcrso
ApesecHo-CcTpyxeyHsix naut (&)

* CNNOBAPD: sanka pepesses: nunopama.

NMPOBEPDBTE CEBA: 1. Nouemy & cubupcxoir Tailre npaxTiyeckin HEBOIMOXHO OCYLLeCTa-
NATL Banky neca mawuHHbiM cnocobom? 2. C nomMowbio KaKoR MalMHbI NOAYHAOT AO0CKH W Opy-
coa? 3" . Mpu uarorosnennn xaxux M3ZenHit MCNONLIYIOT hanepy W APEBEeCHO-BONOKHUCTHIE
nauTs?

- Y -
= HO}JYMAHTE, noyemy npu W3rotosnewuu maccoson mebenu ucnonvayercs e gpese-
CHHA, @ QPeSECHO-CTPYXEYHMIE M [PesecHO-B0NOKHUCTbIe nauTol, davepa.
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5 3 I'Ipoussoncmo HCKYCCTBEHHbDBIX CHHTETHYECKHX
LA 4

MarepHasioB M nnacrmacc

Kakue cuHTeTMUECKME MaTepuasbl M BMAbI NNACTMacc Bbl 3Haere?
B 4éM ux QOCTOMHCTBa M HepocTaTKu?

OCHOBHYIO rpynny TEKCTUbHLIX MATEPHA/IOB COCTABNSIOT HUTU U TKarW. Cbipbeém
ONA NPOU3BOACTBA TKaHEW SBNSETCA BONIOKHO. HaTypasbHoe BONOKHO uMeeT pa-
cTUTeNbHOE (NEH, XNONOK, KOHONAA ¥ AP.), XXMBOTHOE (LUEPCTb YKMBOTHDIX, HUTH U3
KOKOHOB TYTOBOIO LWENKONpsga) ¥ MuHepanvHoe (achect) npoucxoxgeHue.

M3 BONOKHA Ha NPAAKNLHLIX MALMHAX MU3rOTOBNAKOT HWUTH (cMm. puc. 2.20, 6),
a Ha TKaukux (cm. puc. 2.20, 8) v BA3aNbHLIX MalUMHAX NONYYAIOT TKAHOE WM
TPUKOTRKHOE NONOTHO.

WUCKyCCTBEHHDIE M CUHTETUYECKME MaTepuasibl NPOU3BOASAT Ha XMMMUYECKMX Tex-
HO/OTMYECKUX YCTAHOBKAX.

UckyccTeeHHble Marepyantl 4enarT Ha OCHOBE NPUPOAHLIX Marepuanos ¢ co-
XpaHeHeM MHOrMx ux csoucte. Hanpumep, suckosa (puc. 5.6, @) npoussoaurcs
u3 yenmonosbl (puc. 5.6, 6), KoTOpas COCTasNAET OCHOBHYKO 4YacTb APEBECHHb.
BUCKO3HOE BONOKHO M TKaHM M3 BUCKO3bl N0 CBOWM CBOWCTBAM ONM3KM K Npu-
POAHLIM MaTepuanam.

o_/ Puc. 5.6. Buckoza (g) npouzsogurcs uz yenmonosws (6)
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CHUHTETHUECKHME MaTepHa/Ibl M3rOTAB/IMBAIOT U3 NPUMPOLHLIX BELLECTB B XOae (hu-
3UKO-XMMMUECKMX peakuui. [pu 3TOM nonyyaror marepuasnbl, CBOMCTBA KOTOPbLIX
HE COBNajarT CO CBOMCTBAMM MCXOQHLIX Marepuanos. Hanpumep, csoicrea nonu-
3TUNEHA, NONYYAEMOrO M3 CYLUECTBYIOWEro 8 NPUPOLE ra3a 3TUEHa, OTIMYAKTCA
OT CBOWCTB 3TOrO rasa, a CBOMCTSA KaNnpoHa He MOXOXK Ha CBOMCTSa (heHoNa MM
KapbONOBOH KHUC/OTbI, COLEPIKALLEHCS B8 KaMEHHOYIONbHOW CMOJNe.

s ynyuwesus (U3MUECKUX MM TEXHONOTMYECKUX CBOWCTE MCKYCCTBEHHbIX
M CHHTETUUECKUX MATEPUANoB B MX COCTae [ODaBNAIOT CneuranbHble HanoNHuTe-
. Hanpumep, coueraHue 3NOKCHMAHOW CMONbI C TKAHLKO AAET O4YeHb NPOYHbIK



NNacTMK — TekCToNuT. M3 Hero MOoXHO Aenarb gaxe 3ybuyarbie konéca gns pe-
LYKTOPOB MaluMH.

MPO®ECCHUN U NMPOU3IBOACTBO. Ha npagunshbix dhabpukax paborator
NOAM PasHbiX NPOMECCUM, HO OCHOBHOW Cpefu HuX SBNSeTCs NPOheccus nps-
AUNblUMKa.

Mpsagunblmk [OMKEH 3HATL YCTPOWCTBO ODCNYXMBAEMbIX MalMH M npasuna
YyXO[a 3a HMMM, CBOMCTSA M XapaKTepUCTUKU NPSDKM WM POBHMULI, TpebosaHus,
NPeAbsBNseMble K KauecTsy NPsiXH, POBHMUbI M K KauyecTsy HaMOTKM NPSXW Ha
600MHbI, Npaeuna 3anpaBku MalMH, BuAbl U HOPMbl OTXOLOB.

PaboTH1KM TKaUKOro NPOM3BOACTEa ODLIMHO NOAPA3AENSIOTCA Ha YeTbipe rpyn-
Nbl: ONEpPaTopbl TKAUKMX CTAHKOB (TKauw), TexHuku no obenyxusaHuio obopyaosa-
HUSI (PEMOHTHUKH), OBCNYKUBAIOLWMK NEPCOHAN OCHOBHOMO NPOM3BOACTEA, BCNOMO-
rateNbHbii 0DCNYKUBAIOWMK NepcoHan.

Tkau oBcnyXkuBaeT 3aKpennéHHbii 3a HUM YYacTOK, CNEAMT 3a NPOM3BOLCTEOM
TKaHHW, ycTpaHseT oOpbisbl HUTH M 3anycKaeT OcTaHosuslweecs obopypoeaHue.

PeMOHTHUK HacTpausaeT U PEeMOHTMDYET TKAUKWE CTaHKM.

OBCny*UBAIOWMIA NEPCOHAN TPAHCNOPTUPYET U 3arpy)<aer Cbipbe (HUTU OCHOBbI
M YTKa) B TKaUKWME CTaHKHW, 3arpyxaer v Mepeso3uT roTOBbiM NPOAYKT (PyNoHbI
TKaHM).

BcnomMorarensHblit 0Bcnyxualowi nepcoHan youpaer 8 uexax, YUCTHT U cMa-
3bieaer obopygosarve.

Mpu aBTOMaTH3AUMM TKALKOTO NPOM3BOACTEA TKaUM OCBOBOXAAOTCA OT Heobxo-
OMMOCTH NOCTOSHHO CIEANTL 3a AedeKTaMu TKaHu nNpu obBxoae CTaHKOB M MOryT
Bonee ONepaTMBHO YCTPaHUTL noseuswmecs Henonagku. Moesiwaercs npouseogm-
TENbHOCTL TPYAA M KAYecTeO TKaHM.

Pa3paboTKOM CHHTETUUECKMX BONIOKOH M NIACTMACC 3aHMMAIOTCS CNeuUasIucTb
KOMMNNEKCOB XMMMUECKOHW NPOMbBIL/IEHHOCTH: XMMUKHM, TEXHOJIOMM, WHXXEHEepbl, Na-
6opaHTbl U Ap.

NMPOBEPDBTE CEBA: 1. U3 vero NPOM380AAT HatypanbHble Tkauu? 2. Yro rakoe uckyc-
crseHHble matepuansi? 3. Yem OTAMMAIOTCR MCKYCCTBEHHBIE MaTePManbl OT CHHTETMMECKMX Mare-
puanos?

* O MOYEMY nocrenvroe Genvé u oaexaa 43 nbHa BCErga OYEHb UEHWAMCH ¥ LEHATCA
8 Poccun?

65 o



5 4 Oco6eHHOCTH NPOM3BOACTBA HCKYCCTBEHHBIX
% "l ¥ CHHTETMYECKHX BOJIOKOH B TEKCTH/IbBHOM

NpoOM3BOACTEE

' B uém coctoutr ocobeHHOCTL NnpoM3eoACTBa MCKYCCTBEHHDLIX U CHH-

TETHUYECKHMX BONIOKOH ANA MU3rOTOB/NIEHUA TEeKCTHUNbHDIX Marepuanos?

B TeKCTUNLHON NPOMBILLNEHHOCTH BbINYCKAKOTCA TKaHK M3 XMMMUUECKMX BONIOKOH.
XuMuueckre BONOKHA ObIBAKOT UCKYCCTBEHHBLIMA M CUHTETHMYECKUMHK. McKyccTeeH-
HbIE U CHMHTETUUECKME BOJIOKHA, KaK Bbl 3Haere, uMeroT pasnuuus. OgHako obuwas
cxema Mx NPoM3sOLCTSa NpeanonaraeT OAHM M Te Ke 3ranbt:

* foNyyeHHe U npeasapurenvHas obpaborka coipbs;

* PUrOTOBJNIEHHE NPAAWNLHONO PacTeopa MM pacnnasa;

* (hOPMOBAHHE HMUTEH;

* OTAenKa.

MonyyeHne u npepsapurenpHana obpaborka cbipbs. Cohipbeé aAns U3roToene-
HUSl MCKYCCTBEHHDBIX BOJIOKOH NONYYAHOT NYTEM BbleNeHUs BellecTs, obpasyolmx-
CA B NPUPOLE, HanpUMep, M3 ADPEBeCHHb! BbIAENSIOT UENN0N03Y, a M3 MONOKa —
kaseuH. lNpegeaputensHas obpaboTka Cbipbsi 3aK/NKOUAETCH B €0 OUUCTKE OT Me-
XaHHUUECKMX NPUMECEN U MHOTAa B ero xvMmuueckon obpabotke ans npespalieHus
NPUPOLHOrO Marepuana 8 HOBOE NONUMEPHOE COEAMHEHHE.

Lna nonyueHusi BUCKOZHOrO BOJIOKHA Ha UENNKON03HO-DYMaXKHbIX KOMOMHaTax
LDEBECUHY M3MENbYAKDT M OTBaPUBAIOT B WENOYHOM pactsope. B peaynbrare nony-
YaeTca cepas UeNNoNo3Has Macca, Kotopas oThenuBaerca U Npeccyercs 8 NIUCTbI
KapToHa. KaproH otnpasnsior Ha NpeanpusaTvs XYMMUYECKOro BOMIOKHa AN Aanb-
HeWwen nepepaboTku U NONYYEHUS! BOJSIOKOH.

o_/Puc. 5.7. Qunvepol gns HOPMOBAHMA BONOKOH Pa3MYHOM TONWMHN M3 pacTeopa
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MpurotoBneHne npsguWNbHOrO pacreopa WnW pacnnasa. [lpu usroroene-
HUH XMMUUECKMX BOJIOKOH HEODXOAMMO M3 TBEPAOrO MCXOLHOrO NoAMMepa nony-
YUTL ONMHHDLIE TOHKME TEKCTUNbHBLIE HUTH WM sonokHa. [na Toro urobui Havars
(hOPMOBaHWE TOHUAMWMX BOMIOKOH, HEODXOAMMO CHayana NoNMMep PacTsopHTb
MK PacnNasuTb, YTODbI JOBECTH QO HYKHOW BSI3KOCTH M KOHUEHTpauuu. 3arem
PacTeop MAM pacnnas MHOMOKPaTHO OT(MALTPOBATL Yepe3 NOTHYH TKaHb, CNOoM
KBapua MU KepaMuKu ANA YAANEHUS MEXaHWUeCKUX npuMmecer, utobbl npegotspa-
THTb 3acopeHue (UNbEP W YNYYLIKMTL CBOMCTSA BOJOKHA.

DopMoBaHHE BONOKOH MNAW HUTEH. BoNOKHa MM HUTH HOPMYOTCA NPH NPo-
LABNMBAHWMM NPALMNBHOTO PAacTBOpa MM pacnnasa 4yepes OTBEPCTUA (hUNbepb
(puc. 5.7).

DopMOBaHHE CTPYEK B 3/IEMEHTAPHDIE HUTH OCYLUECTBNSAETCA Pa3/IMuHbIMK CNo-
cobamu:

* U3 pacnnasa: CTPYMKM, BbiTEKAOWME M3 (hunbepbl, oxnaxgaoTcs B obaysou-
HOM WaxTe CTPYEN XONIOQHOMO BO3AyXa M NPEBPALAlOTCsl B TOHYAHLME BOJIOKHA,
KOTOpbIE 3aTeM CKPYYMBAIOTCA Ha NPALWALHBLIX QMCKAX M HAMaTblBalOTCA Ha Npu-
eMmHyo BOOMRY;

* CYyXUM CNOCOBOM: CTPYHKM MONMMEPA BbICYLUMBAIOTCA NOTOKOM rOpsivero 8o3-
Ayxa, NPOUCXOAWT MCNapeHue pPacTsopuTens U 3aTeepfesaHve NoMMepa;

* MOKPbIM CNOCOBOM: CTPYHKM HMTEH M3 (hunbepbl NOCTYNAKOT B Pacrsop oca-
OUTE/IbHOM BaHHbI.

OTtaenka XMMUUECKUX BONOKOH M HWTEW BKAKOUAET CNefyloume 3Tanbi

— NPOMbIBAHME BONIOKOH W/IM HWTEWM B BOAE M PAa3NMuHbIX pacTeopax ANs

YCTPaHEeHUs Npumecen;
— CyWKa BOJIOKOH NOC/e MOKPOro (hOPMOBaHUA B CNEUMaNbHbIX CLMKaX;
— orbenusaHne BONOKOH M KpalleHue;
— BbITArMBaHWe U TepMoobPabOTKa CUHTETUYECKUX BONOKOH ANA NPULAHWA UM
Bonbluen NPoUYHOCTH;

— NOBEPXHOCTHasi 0bpaboTka ANA NPUAAHWA HUTAM HEeOOXOAWUMbIX CBOWCTE:
NOBLILEHNA CKONBXKEHUS U MAMKOCTH, CHWXEHUS OOPLIBHOCTH, 3NEKTpU3y-
eMOCTH ¥ T. Nn.

NMPOBEPDBTE CEBSA: 1. Yro sensercs CHPLEM ANA NPOM3BOACTBA MCKYCCTBEHHDIX BOAO-
xou? 2. [epeuncnnre OCHOBHBIE 3Tanbl NPOM3BOACTBA MCKYCCTSeHHbIX 20n0KoH. 3. Pacckaxure
o npouecce copmosanus wuten. 4. [las uero nposogurcs nosepxHoctHas obpaborka Huren?
5. Mepeuncnure OCHOBHME 3Tanbl OTAGNKM XHMUMECKAX BONOKOH u Huten. 6. Hazosure cnocobwm
HOPMOBAHHE HUTEH.

* Y - -
Q HOAYMA“TE, B 4YeM COCTOAT npeumywiectsa # HEAOCTATKH TKaHeH, NONYHEeHHDIX M3
XUMUNECKHX BONOKOH, NO CPABHEHMIO C TKAHAMH U3 HATYPa/IbHLIX BOJIOKOH.
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5 5 CBOMCTBA MCKYCCTBEHHbIX BOJIOKOH
E .

Kakue ceoicrea matepuana, MCNoNb3yeMoro 4/s NPOM3s0ACTBa Yero-
nmbo, HeobXOAUMO yuMTbIBaTL?

B cxeme knaccudimkaumMu MCKYCCTBEHHbIX BOMIOKOH (puc. 5.8) oHM paspeneHbl
Ha TpW rpynnbi:

« TMAPATUENNIONO3HDbIE (BUCKO3HDLIE U MEeLHO-aMMUauHbIe);

* aueTUNUeNNoNo3Hble (auerarHbie, TpUaueTaTHbie);

« Benkosvle (kaseuHoBble, 3eUHOBbIE).

PaccMotpum Haubonee nonynsipHble Martepyansi 8 MHAYCTPHMM MOLbI.

BHCKO3HbIe BONOKHA 00130aK0T XOPOWEH MIPOCKONHUUHOCTLIO, CBETOCTOMKO-
CTbIO, MAMKOCTBHIO, PACTSHXMMOCTLIO, YCTOMUMBOCTLIO K LUENoYaM; TEPMOCTOMKO-
CcTbi0. BuckosHas TkaHb He BbI3blBAET aNNepPruy M PasLPAKEHUs, NOAXOAWT ANs
nogen, BONbHLIX AaCTMOM, €€ MOryT HOCHTb HOBOPOXKAEHHbIE Aetv W Oyaywive
mambl. Kpome T10ro, BUCKO3HaA TKaHb 3KONOTMYHA (€€ YyTUNM3AUMS HE BPEOUT NPH-
poge). ITo — «Ablualiany Marepus, T. €. e€ BbiCoKas BO34yXONPOHMLAEMOCTb
obecneureaer KOMGOPT ¥ B Xapy, ¥ B XONOA.

OpHaKO NPU YBNKHEHWH BUCKO3HLIE BOJIOKHA CH/ILHO HabyXxaloT, YTO NPUBOAMUT
K NOBLILEHHONW ycagke v noTepe NPOYHOCTU TKaHen. BuckosHbie Tkavu obnagator
Manon yNpyrocTbio, HO XOPOLWO YTKMKATCA.

Bapbupysl TONWMHY W CTPYKTYPY BMCKO3HbLIX BOJIOKOH, MOXHO NONYYUTL TKaHb,
NOXOXYKO Ha XNOMNOK, WepCTb Mnu NeH. M3 BUCKO3HLIX BOIOKOH NPOM3BOANAT [NSH-
LEBbIN MCKYCCTBEHHbIM WENK W atnac, (hakTypHbIH Xakkapa v Dapxar, eé akTUBHO
NPUMEHAIOT AN CO3AAHUSA NNACTUUHBLIX TPUKOTAXKHLIX WM3LENWH.

o_/ Puc. 5.8. Knaccudmkauus MCKYCCTBEHHDIX BONOKOH

( MUCKYCCTBOHHBIC BONOKHA M HUTH )

(l‘nppamenn .onoauue) (Auemnuenmonosnue ) ( Benkosbie )

(o mmmvae )

KasenHosbie

3eunossie
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AuertarHble M TpHauertatHble BONOKHA. OCHOBHbIM CLIDLEM AN NONYYEHUS
aueTaTtHbIX ¥ TPMAUETATHBbIX BOJMIOKOH CAYXKAT OTXOAbl XNOMNKa, Kotopble obpaba-
THIBAKOT CMECHIO YKCYCHOM U CEPHOM KMCANOT.

AuetarHble ¥ TpUaUeTaTHbIE BOJIOKHA OT/IMYAKOTCA NO CBOMM CBOMCTBaM OT 8M-
CKO3HbIX BONOKOH. OHM 00NafaldT CPaBHUTENBHO HU3KUMU UM POCKONUYECKUMM
CBOWCTBAaMM, NO3TOMY B/IMSIHME BNAr¥ Ha HUX HE3HAUMTENbHO. TpuauetaTHble 80-
NnoxHa 06NafaloT BLICOKOM YNPYrocTbio, YCTOMYMBO COXPEHAKT (hOPMY M3AENUH,
HE YCAXMBAIOTCA NPU BNAKHOM U Tensnosom obpabotke. AueratHble u Tpuauertar-
Hble BO/NIOKHA XapaKTEepPH3YKOTCS BbICOKOW YCTOWYMBOCTLIO K AEHCTBUIO MHKDPOOP-
raHM3MOB, CBETOCTOMKOCTBIO M XOPOLWMMM [AU3NEKTPHUECKuMM ceomncTsamu. OwHu
HEYCTOMUMBbI K AEHCTBMIO BbICOKMX TEMNEpaTyp, NO3TOMYy BnaxH=o-tennosas obpa-
60TKa B AOMALHUX YC/NIOBMAX WU3AENWH U3 aueTata — OONbLIOK PUCK.

AueTarHble TKaHM MCNONb3yTCA AN NPOM3BOACTBA HWXKHEro Oenvs, GNy30K,
nnarses v T. 4. K OCHOBHbIM HEAOCTATKAM TakKuX TKaHen cnefyer OTHECTH Heebl-
COKYK NPOYHOCTD, HU3KYK) TEPMO- M M3HOCOCTOMKOCTb, 3HAUMTENLHYIO 3/1EKTPH-
3yeMOCTb.

Benkosble BonokHa. OCHOBHLIM CLIPLEM ANA NPOM3BOACTSa OENKOBLIX MCKYC-
CTBEHHDIX BONIOKOH CNYXWT DEnok, copepxalMncs B MONOKE, apaxuce, coe, Ky-
Kypy3e u gp. Ha owynb 6enxosbie BONOKHA MArKME, TEN/bIE, XOPOLWME TENNOMU3O0-
naropbl. Mo nokasarensim pacTsHKUMOCTH M TMIPOCKONMUHOCTH DeNKosble BONOKHA
NPUONMKAKOTCA K WEPCTH, OAHAKO NPOYHOCTL MX HEBE/IMKA W 3HAUMTE/IbHO CHM-
XAETCA NPU HAMOKaHWK. TEepPMOCTOMKOCTbL 3THX BONOKOH Hebonbwas, oHu Bostcs
ropsiyen sofbl, OCODEHHO € NPUMECHio Wenoun. benkossie BONOKHA MCNONLIYIOT
B CMECH C WEPCTbIO, B OrPaHUUEHHOM KOJMUECTBE, YTO CBA3AHO C HU3KMMMU Me-
XaHWUECKMMM CBOMCTBAMU U C TEM, YTO CbIPbEM ANA WX U3IOTOBNEHUA SBNSIOTCA
UEHHblE NMWEsble NPOAYKTbI.

CpagHuTensHas xapakTepucTka CBOHCTS TEKCTU/IbHLIX BONIOKOH W TKaHen npeg-
crasnenHa s tabnuue 5.1.

0 N\ Tabnuua 5.1

CBOMCTBA TEKCTH/IbHbIX BONOKOH M TKaHeH

Bonokna Du3nKo-MeXaHHHECKHE CBONCTBA
Mpounocrs CmunaemocTts ApanupyemocTts
Xnonoxk Cpegussa Cpeauss Manas
Nén Boicokas Cunvras Manas
Wepcrs Huakas Manas Buicoxas
Wénk Buicokas Manas Buicokas
Buckoza Huaxas CunvHan Buicokar
Auerar CpegHas Cpeanss Cpeauss
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[lMpodonmenue

Muruenmnyeckue csomcrea
Bonokna
FrpockonuunocTs MNuineémkocrs Tennownzonaymn

Xnonok Buicoxkas Cpeauss Cpeanss
Néwn Cpeauss Manas Huzkas
Wepcrs Boicokan Buicoxas Boicokas
Weénk Boicokas Manas Buiwe cpeguen
Buckoza Boicoxkas Cpeanss Cpeauss
Auerar Cpeguss Huakas Huzkas

TexHonoru4eckue csoncrsa

OcbvinaemocTs Ycapka Pazgsnxka uuten

Xnonox Cnabas Cpegusas Manas
Néwn Cpeauss Cpeanss Cpeauss
Wepcrs Cpeguss Boicokas Cpeguss
Weénx Boicoxas Buicoxas Cunbuasn
Buckoza Boicokas Buicoxan Cunouas
Auerar Boicoxkasr Cpeauns Cunouasn

Jlerko onpegenutb, UTO TKaHb aueTarHas, eciu ONyCTUTb €€ KYCOUYEK B aueToH.
TkaHb HauMHaer NNasuTbLCA.

NMPOMECCHUU U MNMPOU3BOACTBO. Hosble TeXHONOIMK NPOHUKAIOT B MH-
AyCTpuio Mofgbl. HekoTopbie suabl MOLHOM OAEXKAbI HE WBLHIT, a «Ne4arawT» Ha
3D-npuHtepe (puc. 5.9): nnartba-MUKPOOLI, NNATLA-CHEXMHKM, HapAAdbl, M3roToB-
NeHHble, Hanpumep, u3 pogouga. Pogoma — 310 nnactudMuMpoBaHHas auetun-

0—/ Puc. 5.9. 3D-npuntep ans npou3soacTea OAEKAM M3 MCKYCCTEEHHLIX MaTepMancs ¥ naarve
u obysb, cozaaHHbie HA HEM
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uenNo3a, obnagalowan XopoLwen CBETOCTOMKOCTLIO, IerKo nogsepraercs obpa-
6oTke, sbirnbarmo.

3D-npUHTEp NPENOCTaBNAET YHUKANDHYIO BO3MOXHOCTL chanaHcMposatb MAr-
KOCTb ¥ 3/1aCTUUHOCTL BbLICOKOTEXHONOIMYHOM TkaHW. [lpu 3TOM OHa pactsxkuma
U amopTU3MpyeTcs nNpu aswxesHud. [lof cuny uyfo-MalmHe ¥ CROXKHeWWwas Bbi-
WMBKA, M NPUUYLIMBbIE KDPYKEBa.

Ons pabotbl Ha 3D-npuHTEpe XYAOXHWKY-MOZENbepy, NOMUMO XyLOXKeCTBeH-
Horo obpasosaHus, HeoOXOAWMbI 3HaHUA B 0DnacTv WMHGOPMATUKM, Matepuano-
BefeHMUS.

Meyars ogexabl Ha 3D-npuHTepe ABNsSETCA NEPCneKTMBHOM oTpacnbio. MHoruve
OU3aMHEPDl MCNONL3YIOT NOLODHbIE TEXHONOMMK NPU CO3AAHUM YHUKANDHBIX U He-
NOBTOPMMbBIX M3aeNnvH. Bo3MOXHO, B8 HepanexoMm OyaylieM Kaxabli >KeNaroLmi
cMmoxeT y cebs goma neuaratb ogexay, obyeb M akceccyapbl.

Hekotopbie cneuranucTbl yxxe paspabarbigalor NPUHTEPDI, C NOMOLLBKD KOTOPbIX
MOXHO Oyfer cosfasath MHAUBMAYANU3UPOBAHHDLIE NpeaMers ogexabl. Bo3zmox-
Ho, Byner paspaboraHa TOprogas OHNaMH-NNOWAAKa, Ha KOTOpoW OyayT npoga-
BaTb MAEM W 3CKM3bl OAEXAbl, CNeuManbHble Marepuansl AN e€ W3roTOBNEHUS.

Takum 0BpasoM, MOXHO NPEANONOXKUTL, UTO B KXAOW KBapTupe Oyaer croatb
NPUHTEDP, Ha KOTOPOM OyfeT neyararscs Ofexaa Noa KOHKPeTHble napamerpbl du-
rypbl, T. €. CO34aHWe Bewen CTaHer NPoCTbiM M ODbIgeHHbIM AE/IOoM.

Ogexpa Moxer ObiTb O4EHb Pa3HOW U MMETb pas/iMyHoe HasHaueHue. Hanpu-
mep, 8 2015 r. ogauH Mogenvep cosgan nnarbe ANa 3awmrel yenoeeka. OcHoeow
TAaKOro nAartbsi SBNSETCA CNeudanbHbii BHEWHMM Kapkac. Ha nnarbe ycraHoeneso
20 cneuManbHbIX LATUMKOER, PEArvpyromxX Ha W3MEHEHWSI OKPYXXaloWeW cpeabl.
Ecnu farumku ynasnvearoT HapacTaHue M3MEHEHWM BOKPYI, TO MeXaHW4ecKue Ko-
HEUHOCTH TaKoro NNarbsi, KOTOPOE CTAHOBMUTCS MNOXOXKMM Ha Nayka, MNogHUMAaKTCA
ONA aTaku.

CNIOBAPD: 6Genkoesie 20n0kHa; aueTATHLIE BONOKHA: TPUAUETATHbIE
BONOKHA.

NMPOBEPDBTE CEBSA: 1. Yro senserca ocHosHbim cuipbém Qs npou3soacrsa Genkossix
uckyccreeHHnix sonokon? 2. MNepeunucnnte 1pu rpynnst CBOACTE TEKCTMALHBIX BOAOKOH. 3. Y10 am
MOXeTe paccKasatd O HOBbIX TeXHONOrHAX B NPOM3BOACTEE MCKyCCTEeHHbIX sonokoH? Kakumu
YHHKANbHBIMK CBOWCTEAMM OHM OBnagawt?

o
nOAyMA“TE, Kakue csoucTsa ACKYCCTBEHHDIX BO/MIOKOH AenadT “X npuenekarenvHsmMmu B8
Kavecrae Mmarepqana QNnA M3rotosneHus Benva u ogexani.
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5 ﬁ MpouseoacTeeHHble TexHONOrHM 06paborku
8| P KOHCTPYKLHOHHbIX MaTepHanoB pe3aHueM

lMoueMy TEXHONOIMM, OCHOBAHHLIE HA METOAE DPEe3aHus, ABMSKOTCA Ca-
MbIMWU PACNPOCTPAHEHHDbIMM B COBPEMEHHOM NpPOW3soacTse?

OCHOBHLIMU TEXHONOMMAMU OBPABOTKH KOHCTPYKUMOHHBIX MATEPUANIOB B YC/IO-
BUAX NPOU3BOACTSA ABNSIOTCA paspesaHye, NUIeHUe, CBepieHue, cTporaHue, nonb-
NeHue, Toyexue, bpeseposaHue, wnudosaHme.

Paspesanue. [1ns pa3pesaHus TOHKONKUCTOBOIO METaNNa Ha NPOU3BOLACTEE NPK-
MEHAIOT MOLWHbIE MAPABMYECKME MNLbOTUHHBbIE HOXHMULI (puc. 5.10). OgHo w3
NIE3BMUM B TAKMX HOXHMULAX BbINONHEHO B BUAE K/IMHA, ABMXKYLLEIOCH BEPTUKANLHO.
Bropoe npsmoe nessue HENoABMXHO.

MuneHune. TexHONOTUU NUNEHUA MATEPUANIOS 8 YC/IOBUSX NPOU3BOACTEA CXO4HDI
C TEXHOJIOMMSAMM BbLINONIHEHUS TakuX onepauxi spyuHyro. [puHumMnuanbHas pasHu-
Ua COCTOMT /IMlb 8 NPUMEHsEMbIX cpeacTeax Tpyaa. B ycnosusx npowussogcrsa
UCNONb3YHOTCA PACNUNIOBOUHDIE YCTAHOBKU OO/NLLION MOLHOCTH M BbLICOKOW NpO-
M3BOANUTENLHOCTH.

B pacnnnosouHbix CTaHkax yCTaHasNMBaKT AMCKOBblE Bpalalowmecs nunbl. Ta-
KME CTaHKM MCNONb3ylTcs npu obpabortke ApeBecuHbl, METanoe M NnacTMace,
KaMHA M 4pYrux cTpouTensHbix martepuanos (puc. 5.11, ¢). Lupoko npumersiorca
8 NPOM3BOACTBE PACNM/IOBOYHDBIE CTAHKM C JIEHTOUHbIMM nunamu (puc. 5.11, 6).

o__/Puc. 5.10. Mgpasnuseckue ruNbOTAHHBIE HOMHHMULI

o_/Pnc. 5.11.
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Muna (pabouui oprax) 8 Takux CTaHKax Npeacrasnser cobom HeNnpepLIBHYK Kosb-
uesyro 3ybuartyro neHTy. TakuMe CTaHKu MCNONb3YHTCA NPU Pa3pesaHdd 4peBecuHbl,
MeTaN/ioB, NnacTMacc M aaxe TkaHen. Ha npoussopctee Ns NUNEHUA NPUMEHs-
IOTCS CTaHKM M C NOCTYNATEbHO-BO3BPATHDLIM ABHXXEHHEM NNOCKMX U NPAMbIX NO-
noted nun. Haubonee pacnpocrpaHeHbl 1akue CraHku 8 aepesoobpabarsisaowmx
U MeTannoobpabarbisaolwmx NPOU3BOACTBAX.

Mpou3soacTeHHbIE TEXHONOMMU CBEPNEHUSA, CTPOraHus M JoNGMEHUA NO CNoco-
Oy BbINONHEHMSI 3TUX ONEpauUWiH CXOMHbLI C TEeXHOoNOrmMsMu 0bpaboTku marepuanos
C NOMOLWLBIO PYUHbIX MHCTpyMeHTOB. EctecteenHo, uto Macwrab takux pabor s
YCNOBMAX NPOU3BoACTEa ropasgo bonbwun. ObopynosaHue aNa csepneHusn, CTpo-
raHus U gonbneHus 3asucut OT MmacwTabos U cnoxHoOCTH pabor.

Ceepnenue. [na ceepnosouHsix paboT B8 YCNOBUAX NPOM3BOACTSA NPUMEHSIOT
0ObluHbIE ¥ CheyUanbHbie CBEPNM/IbHLIE M TOKAapHble CTaHKW. Bo3MmoxHo ceepne-
HUE OTBEPCTUH OYeHb BOoNbLOK rNYOHHBI M DONLLIOrO AUaMeTpa, UTo HEBO3MOXKHO
BLINONHWUTL C MOMOWPBK PYYHOro MHCTpyMmeHta. Otsepcrus Gonbworo auamerpa
BbICBED/IMBAIOTCA CNUPANbHLIMU CBEPNAMM MAM UMIMHADHYECKUMU hpesamu. Ha-
NPUMEpP, UMNMHAPHUECKHE (Dpe3bl HCNOMb3YIOT B CTPOMTENbHBIX pabotax ans ceep-
nexHns BONbLKMX OTBEPCTHM B DETOHE M KamHe.

CrporaHue u gonbneHue. B ycnosusax npov3eoAcTEa MallMHHbIE TEXHO/ON MK

CTpoOraqvs U QoNBNEHUA NPUMEHAKTCS TONLKO Npu 06paboTke ApesecHbIX Mare-
puanos, merannoe 4 nnacrmacc (puc. 5.12).

o_/Pnc. 5.12. Crporaune (g) u gonbnenue (6) meranna

a) / 6)

ToueHue, ¢ppesepoBaHue U wWnudoBaHHe. MawmnHHbIE TEXHONOIMKU TOYEHMS,
hpesepoBanus ¥ WNKMGOBaHUA Haubonee pacnpoCTpaHeHbl 8 MalLMHOCTPOEHMH
(pnc. 5.13).

Mpy ToueHUM pesubl Cpe3altT C 3aroTOsKM TOHKMK C/iol matepuana. lNonyya-
IOTCA MAeaNbHble UMNMHAPUUECKHE NOBEPXHOCTH, KOTOPbIE TPyAHEE co3aaTb C no-
MOLUBIO PYYHbIX MHCTpyMeHTOB (puc. 5.13, @).

C nomoubio hpeseposaHus Ha NOBEPXHOCTH 3aroTOBKM MOXKHO NONYYUTL POB-
Hble nnockue urypsl (puc. 5.13, 6). Mpu pabore Ha hpesepHom craHke ¢ YIMY
3arotoska Moxer obpabarbisarscsi cpasy C yeTbipéx cTopoH. Heobxogumble pas-
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Mepbl 1 hopMbl Uryp Ans (hpe3epoBaHMa 3a4arTes CNeLMaNbHON KOMNBIOTEPHOM
NporpamMMon.

LWnuchosansHble CTaHKu 3HAUUTENLHO YCKOPSKOT OTAENKY NOBEPXHOCTEeH Aera-
nen (puc. 5.13, 8).

o_/ Puc. 5.13. Toueune (o), dpeszeposanne (6), wancdosanue (8).

Pe3zaHue BOASIHOW CTPYENR. B COBpEMEHHOM NPOM3BOACTEE NPUMEHSIIOT TEXHO-
NIOTHIO PE3aHKUsA MaTePUasIoB BOASHOM CTPYEH nog Gonvlumm gaenenuem (puc. 5.14).
Crpys sofbl NoA LEHCTBMEM BbLICOKOTO AAB/IEHUS C OFPOMHOM CKOPOCTbIO Bblfe-
Taer u3 conna. [ns npugaHus Crpye BOAbI PasPyLLAKOWEro PexyLero Aencrsus
g Heé pgobaenserca abpasueHbiM Marepuan, Hanpumep Mmenkuu necok. Mpu 3tom
HE OKa3blBaeTCA BbICOKOTEMNEepaTypHoe Bo3fencteve Ha obpabarbisaembii Mare-
pHan: OH HE FOpPHUT, He KOPODMTCSA, HE PaCTPECKMBAETCA. [eXHONOrUA pe3aHus
BOASIHOM CTPYEH 3KONOIMUHA, TaK Kak He NPOMCXOAMT BbIDPOCOE BPEAHbIX BEWecTs

B OKPYXAKWy Cpeay.

o_/Pnc. 5.14. Ycrpoicteo sogsuoro pesaka: /| — crpys soam nog OGonbwuMm gasnendem;
2 — conno; 3 — nopava abpa3usHoro Mmarepuana; 4 — cMmecurens; 5 — crpysa soawl C
abpazusom; 6 — paspesaemvin marepuan
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NMPODECCHUU U NPOU3BOACTBO. Bce nepeuncnentbie suapl 06paboTku
MaTepPUasoB BbINONHAKOT CTAHOMHUKM DAa3fIMYHOM CneuManusaunu: Tokapw, dpese-
POBLUMKK, WnudoBansmkd U 1. 4. (puc. 5.15, g, 6). MNMonyuurs 3t npodgeccum
MOXHO B Komepxax. [Monyunts sbicliee obpasosaHue U CTaTb MHXEHEPOM WM
TEXHOMOMOM MOXHO B CNEUMaIM3MPOBAHHDLIX TEXHUYECKMX By3ax, Hanpumep & Mo-
CKOBCKOM lOCYQapCTBEHHOM TeXHONOrMueckoMm yHusepcurere «CraHkuH».

3a TouHOCTLIO U DecnepebonHOCTLIO PaboTbl arperatos U NPOU3BOACTBEHHDLIX
JIMHUKA CneasaT Hanafuuku (Hananuuku craHkos W cradkoe ¢ UMY, Hanapumku cea-
pouHoro obopynosaHus v Ap.). Kaabii HanaguMk AO/MKEH BnafeTb OCHOBAMM
YEPYEHMA, XMMHUHK, (DU3UKK, MaTeMaTuku, marepuanoseneHus, uHdopmaruky., OH
LOMKEH 3HATb Ha3HaueHwe, YCTPOMCTBO M 00nacTb npumMeHeHus 0OOpYyLAOBaHWS,
TEXHO/IOMMIO NPOU3BOACTBA.

Hanaguvk gomkeH umerb cpefHee npodeccuoHanbHoe obpasoeaHue, KOTOpoe
MOXHO MONYYUTL 8 NPOMECCHOHANBHO-TEXHUYECKUX YUUIULLAX U KONNEMKAX.

Ha mawuHoCTpoUTENbHBLIX 3aBojax NNacTUYeCKMM (hOPMOBaHWMEM MAaTepHasios
3aHUMAIOTCA WUTAMNOBLUMKM, BONOUMNBLUMKHK, Npeccoswmkk M ap. lMonyuuts 31w
NPOheCCHH MOXHO 8 KONNEMKAaX MM HENOCPeAcTBeHHO Ha npoussogcree. lMony-
YUTL Bbicwee oDpa3osaHWe M CTaTb MHXEHEPOM WK TEXHO/IONOM MOXHO B Cre-
UMA/IM3UPOBAHHDBIX TEXHUUECKMX BY3aX (MalMHOCTPOMTENbHLIX, XUMUKO-TEXHONO-
HYECKUX U T. N.).

O—/ Puc. 5.15. Toxkape (@); dhpezeposwux (6)

MPOBEPBTE CEBA: 1. Yem pa3pesanT NUCTOBYIO CTand Ha MaWMHOCTPOMTENbHBIX 3aBO-
Aax? 2. Kakue suani nun ycravasnMsaloT Ha DPACnUAOBOYHLIX CTaHKax B yCnoBusX npom3ssogcrsa’?
3. Kax nonyualor 8 npou3sogcrse ROcKM Man Opycbs € rnagkon nOsepxHOCTLIO?

HOAYMAMTE, Kak AomkeH ObiThb NORJroTOBNEeH COBPEMEHHbLIH TOKapb unu hpe3eposiymk,
41061 pabortars Ha CraHke € NPOrpaMMHLIM ynpasNeHueM.
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5 7 ﬂpouasoncmuuue TEXHONOrMM nnacriyeckoro
LN

¢popMmoBaHHA Marepuanos

MoueMy KysHeubl, Nepes TeM Kak HauuHarTb KOBaTb M3fenue, cHava-
Na CUNbHO Pa30rpesardT 3aroToexy?

MnacTuueckoe opmosarue — 3TO NPULAHHE 3arOTOBKE HYXXHOM (HOPMbI 8 MO-
MEHT, NOKa Marepuas HaxOAWTCA B NNACTMYHOM, NOJAT/IMBOM COCTOSHUM. K Tex-
HONOMMAM NNACTUUECKOrO (POPMOBAHMS OTHOCATCA fIeNKa, NPOKATKa, BO/NIOYEHHE,
KOBKa, Wramnoska.

Jlenka siensieTcs caMoW ApEeBHEN TEXHONOMMEeH NNACTUUECKOTO (hOPMOBAHMS.
B kauecrse hopmyeMoro marepuana MCNonsayercs rnuHa. M3 enaxHon pasmsr-
YEHHOM NIMHBI NENAT NOCYAY, AOMALLHIOW YTBapb, UIPYLWKK U APYIHE HYXXHble ye-
nosexy sewu (puc. 5.16, a). U3 recta nenar Bynku, NUPOXKM, NENbBMEHU M T. M.

B coBpeMeHHOM NPOW3BOACTEE TEXHONOIWM, NOXOXKME HA NENKY, NPUMEHAKOTCA
8 CTPOMTENLCTBE NPU BLINONHEHWM WTYKATypHbIX pabor. [nactuuHbii crpouTens-
HbIH MaTepMan roTOBAT Ha OCHOBE runca Mnu uemedta. C noMowbo cneunanbHbix

MalMH ero HaHocAT (Hanennsor) Ha credsl (puc. 5.16, 6).
MPUHUKMN NOCNOMHOrO COEAMHEHMS DA3MAIYEHHOIO Martepuana ANs CO3AaHuA

0OveEMHBIX M3genun Ha 3D-NpuUHTEpe TakKe MOXKHO CPABHUTL C NPUHUUIOM NENKU.
Mpokarka. TexHONOrMEH NPOKATKM NONYYAKT NUCTOBOM MeTan, NpoduMpo-
BaHHbIM MeTann, Tpydbl, penbcol 1 1. n. (puc. 5.17).
Mepen NPOKATKOM 3arOTOBKY HarpesardT 8 neyd, Merann craHosuica OGonee

nnactuuHbiM. Ha nNpoKarHOM CTaHe 3aroTosKy NPOKATLIBAKT MEeXAy BajKamu
(puc. 5.18). 310 noxoxe Ha packartbiBaHWe Tecra ckankow. B 3asucumoctu or

NpoUNA BANKOB NONYYAETCA Ta MAM MHas opMma npokara.
Bonouenue. EwE ofHMM NpoLEccOM NNAcTUUECKOro (OpPMOBaHUA ABNSETCA
NPOLECC BOMIOUEHMS. 3aroTOBKM KPYIIOro man (hacOHHOIO CEYEHUA NPOTArMBalT-

CA Yepes OTSepCTUA BONOKA, WK (hunbepbl. PasMepbl OT8epCTUM MeHblue pasme-
POB CeueHWM 3aroToBOK. B pesynbrare BO/IOYEHUA 3aroTOBKA CTAHOBWTCS TOHbLUE

U LUIMHHee,

O—/Puc. 5.16. Texuonorua nenku w3 rauum (0); Hawecewue wryxarypku (6)
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O—/Puc. 5.17. Tpybwm wu3 meranna, nonyueHHsle TexHonoruen npokarku (o); penvcst nocne
npoxkarku (6)

0—/Puc. 5.18. Mpoxarumi crau

KoBka meransia 8 NpOM3BOACTBEHHDBIX YCNOBUAX TEXHONOMMUECKM CXOAHA C KOB-
KOW MeTanna pydyHbiMKM MHCTpyMeHTamu. Pasnuua nuwb 8 pasmepax obpabarbi-
BAeMbIX 3aroTOBOK M MO/IOTA. 3aroTOBKY NEpef KOBKOW HarpesarT, Kak W npw
NPOKATKE, M yAapaMu TSKENOTO MONOTa (POPMYIOT HYXHYIO AeTaNb.

Wramnoeka. lNpy wramMnoeke M3MeHAKT (GOpPMYy M pasMepbl 3aroTOBKM C NO-
MOLUBIO CNELHANU3UPOBAHHOIO MHCTPYMEHTa, Hasbisaemoro wramnom. Wramnoexka
MOXeT ObiTb ropauer 1 xonoaHou: obpabarsisBaeMbii MaTEPUAN HArpPesalT UK He
Harpegator. B cooteercrsum ¢ (hOpMOH Nonyyaembix feTasien WTaMNoBKy Hasblga-
10T 06bEMHON Mnu nuctoson. LLitamn coctour M3 Marpuubl M nyaHcoHa. Cknagbisa-
ACb OPYr € APYroM, OHM 00pasyioT nonocrs, uMmeLwyo hopmy Byayuien geranu.

CNOBAPD: nenxa; npoxarka: sono4eHue; Koska: WTAMNOBKA.

MNMPOBEPLTE CEBA: 1. Cneunanucrl Kakux npox3sofcts 3adumarorcs nenxkon? 2. Ka-

KMe Maccossie u3genus nonysawor merogom npokarxku? 3. Korga npu sonouexun Hago Harpesarb
3arotoeky?

= 'T‘ nOAYMAMTE, no4YeMy TexHONOrM¥ pPe3aHds U NNTbR 8 COBPeMEeHHOM npon3soacTee

ace Bonee ycrynaT CBOe MeCTO TeXHONOMMAM WwTraMnosku.
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5 Du3nKo-XUMHUECKHE H TepMHYyecKHue
LA 4

TeXHONOrMu oOpPabOTKM KOHCTPYKLIHOHHbBIX
marepuanos

Mouemy npu Boinnagke MeTanna M3 pyabl He YRAETCH NONYyuMTb ab-
COMOTHO YMCTbIK MeTann?

BoinnasnesHbie M3 pyabl MeTanibl COAEPXal MHOTO NPUMECEH, HEKOTOopble
M3 HMX TaK CMelaHbl C PacnNaeNeHHbiM MerTannoM, Kak (PyKTOBbIM COK C Ba-
PEHbEM.

Hanuure npumecen snusier Ha csorcTea Metannoe. Hanpumep, nonyyeHHas no-
CNe NNaBKK YEepPHOBas Melb C NPUMECAMM HAMHOTO Xy)XXe NPOBOAUT MEKTPHUUECKHH
TOK, YeM UUCTas Mefb, NPOBOAA M3 YMCTOW MEAM HAarpeBardTCs HE3HAUYUTENLHO.

PaguHupoBaHue Mefgu. YUCTYIO Melb MOXHO NONYUHUTL 3NEKTPOXUMUYECKMM
METOLOM — METOAOM PaUHUPOBAHUA MEnM.

B BaHHE M3 XMMHUECKM CTOMKOro Marepuana noasewmnBaroTCs TONCTbIE UCTbI M3
YEPHOBOM MefAW W TOHKME NMCTbi-3aTpasku M3 uucton megu (puc. 5.19). B saxny
Ha/IMBAIOT PACTBOP MEAHOro Kynopoca ¢ fobas/iieHMeM CepHOM KUCOTbI, XOPOLWo
NPOBOASLWMNHA INEKTPUYECKUH TOK.

JIUCTbl NOAKNIOHAIOT K MOLHOMY MCTOYHMKY NOCTOAHHOIO TOKA: JIMCTbI M3 Yep-
HOBOM (BbINNABNEHHOM) MEAU — K NONKCY CO 3HAKOM «NMKOC», a SIMCTbl-3aTpas-
KM — K MNOMOCY CO 3HAKOM «MUHYC».

Mon pencrerem 3NeKTPUUECKOrO TOKA YepHOBas Mefb HauMHaeT PacTEOPATLCA
B PacTBoOpe, a €€ YacTMUbl — MOHbI — OCAaXAATLCA Ha NMcTe-3aTpaeke. Pacrso-
penue anurca 20—30 cytok. JIUCTLI-3aTPABKU M3BNEKAKOT M3 BaHHLI M 3aMEHSAIOT
apyruMu uepes xaxable 6—12 cytok. Ocagok npumecen, KoTopble Obinm & yep-
HOBOWM Meau, Nafaer Ha [HO BaHHbLL

lFanbBaHocTerusn. Ha npouecc padhuHUpOBaHKS Mean NOXOX NPOUECC ranbsa-
Hocternu. OH 3aKNoYaeTCsi B 3/1eKTPOXMMMYECKOM NPOLECCE MOKPLITUS OLHOro
meranna apyrmm. MogobHbiM 0BpasoM HEKOTOPbIE U3LENHA NOKDPLIBAIOT HUKENEM.
Moa pencrsveM 3NEKTPUUECKOro TOKa METan/l HUKeNb DAacTsopserca u ocepaer
Ha usgenun (puc. 5.20).

MNonobHbIM xe 0BPa3oM MOXKHO HAHOCHTL Ha MEeTaNNMuUecKue M3LeNus MNOKpbi-
™A M3 30/0Ta, cepebpa, nnarmHbI.

o_/Puc. 5.19. Uex ¢ saunamu gns paduHUpOBaHHA MegH
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o_/Puc. 5.20. Cxema ycTaHOBKM QAR HUKENUPOBAHMA NOCYALI

Huxenupyemoe Mnacrana na
nane. #Hukens
'

Pacraop
XAMUNOCKMX BRILECTS,
NOCTURNOIO TOKA COROPXAUPAX HIKENL

la3oBas pe3ska. B coepeMeHHOM NPOM3BOACTEE WHMPOKO NpHUMeHseTcs obpabor-
Ka Marepuanos CTPYEH PacKaNEHHbIX rasoe, 0OPasyroWmMXCca NPU FOPeHUH Kaxkoro-
nmbo tonnmea. Tax, NpU CropaHuM rasoe aueTusieHa WAM NponaHa 8 KUCHopoae
obpasyerca razoeas crpys ¢ temneparypon or 2500 go 3000 °C. BonbwuHcTEO
MeTaNNoe NNaBATCA NP TakoW Temneparype. Mx MOXHO pesarb v ceapusarb C no-
MOLUbIO TaKOW CTPYM.

MnasmeHHan peska. Ewe Gonee sbicoKylo TeMnepatypy LaET NnasMeHHas cTpys
raza. B nnasmeHHoM peszake cosparor anekTpuueckyio ayry. CKsosb Heé nponycka-
10T ras nog Gonbwmm pasnedvem. B pesynbrare 310ro nonyyaercs Crpys naasmbl.

Mnasma — 310 ocoboe cocrosHue eewectea. E€ Temneparypa cocrasnser or
5000 go 30 000 °C. Ans cpasHenus Temneparypa Ha nosepxHoct ConHua scero
6000 “C. Takon packanéHHOM NNa3MEHHOM CTPYEH MOXHO Pe3aTb NPaKTHUUECKH BCe
M3BECTHDBIE NIOASAM MaTepuasbl faXe OueHb DONBLWON TONLLMHDI.

Pe3ka nasepoM. B cospemenHom npouseopctee scé Honbwee pacnpocrpaHe-
HUE MNONYYAKOT TEXHONOTMK 0OPaboTKM MarTepuanoe MOLLHbIM NyyoM nasepa. Jlo-
BOM MCTOUHMK CBETa MCNYCKAeT /lyum BO BCex Hanpasnenusx. Jlazep ycTpoeH Tak,
YTO BECb CBETOBOW MNOTOK OH M3/ly4aeT TOMIbKO 8 OAHOM HanpasneHuud. B pesyno-
Tare NoNyyaeTcs O4YeHb MOWHLIM Nyd ceeta. Ecnu TakoW Nyy CKOHUEHTPUpOBaTh
LONOJNIHUTENBHO € NOMOLWBIO JIMH3, TO OH CNOcobeH NpoXurarb Nbdble Marepuansl.

B npoM3BOACTBEHHBIX YCTAHOBKAX MCNYCKAEMbIM /1a3epoM MOLUHLIM Nyd (hOKY-
CUPYETCA JIMH3aMKU B HY)KHOM MecTe. B Touke (hoKycMpoBaHus CO3AaETCA OuYeHb
Bbicokas TeMmneparypa. ObpabarbieaeMbli MaTepran NNasuICs, CTeKaer, ucnapser-
cA unm sbiropaet. Peska npomcxogut GbICTPO M OUYeHb TOUHO.

CNOBAPD: padunuposanne mean: ranssaHoCTervs: rasosas peska:
NAA3MEHHAs Pe3Ka; NazepHan pesaka.

MPOBEPBTE CEBA: 1. Kax NPOMCXORUT nonyyenwe uucron megu? 2. Yem npouyecc Hu-
KeNWpOBaHHWRA NOXOX Ha npouecc paduHuposanus megu? 3. B yem cywHocTd nnazMeHHon pesku
merannos?

-
-

L HOAYMA“TE, MOXHO /I B8 AOMALIHKX YCNOBMAX NOKPDLITL TOHKHM CAOEM Megd Ka-
xoe-Hubygb u3genue w3 meranna. B xauectse conu ans pacTtsopa MOXHO MCNONLIOBATL MEAHLIN
KYNOPOC, KOTOPbLIA NPOAAETCHA B XOIAMUCTBEHHLIX MarasuHax.
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o KABUHET U MACTEPCKAHA

MpakTuueckue 3apaHus

1. Osnakombrech ¢ pacnnasneHueM 8 MydeNbHON NeYn KyCKa 0N0Ba U IMTHEM
M3 HEero U3fenus 8 rotoeyo hopmy.

2. O3HaKOMbTECH C NONYUEHHEM MCKYCCTBEHHOIO APESECHOro Marepuana w3
APEBECHBIX ONUIOK M KAa3eWHOBOMO Kies.

lMpoekTHOEe 3apaHue

Mpumeuanue. B WKONLHON MACTEPCKOM OUEHb C/IOXKHO W3rOTOBMTL M3fe-
NMe U3 NNACTHYHOrO Marepuana, CXo4HOro ¢ MeTamioM, NNAcTMaccon M T. n.
Haubonee noaxoasawmM BapuMaHTOM Marepuana, HenoxXoXero Ha NNAaCTHMH,
TECTO M T. N., ABNAETCA Nanbe-malle.

Buibepute M3fenue u M3rotosbTe ero M3 nanbe-mawe.

JNlaboparopHo-npakTuyeckas pabora
(pabora s Bpurage)

OnNPEAENEHUE BONOKHUCTOTO COCTABA TKAHEM

Martepuansl u obopyposaHue: obOpa3subl TKaHed M3 HaTypaNbHbIX
M UCKYCCTBEHHbIX BONOKOH (Ha Opuragy) — 4 wr.; urna — 1 Wr.; éMKOCTb
c sogon — 1 wr.; knen NBA — 1 cnakoH.

MocneposarenbHocTs paborbi:
1. Moarotosbre 8 TeTpagu (hOpMy OTYETA W 3aNONHUTE €€ NO Mepe Mccne-
posaHMa 0bpasyos.

Homep obpaszya
1 2 3 4

Csoncrso

Bneck (bnecrawas, marosas)

Mhapgxocts nosepxHocTu

Msarkocts

Cmunaemocts

Ocsinaemoctn

Mpounocte HUTK

Mecro ans obpasyos Txauu

Bua sonokwa
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2. Paccmotpure kaxkabii obpaszeu. Onpegenure ero CBOWCTBA M 3anvwure
OTBETbI.

3. BoiHbTe no ase HUTH M3 kaxgoro obpasua. Pasopsure noouepeépHo cHa-
yana Cyxyr, a 3aTeM MOKPYKO HWUTb KaXK4Oro m3 ueTtbipéx obpasuos. Onpege-
NATE, MU3MEHMNACh /1K NPOUHOCTL HUTEH KaXAOro obpasua nNpu HamauueaHuu.
4. Npuknente obpasubl B Tabnuuy.

Caenaite BbIBOAbI O BOMOKHMCTOM COCTaBe Kaxgoro odpasua.

MpakTuueckue paborbl

1. CKNEMBAHME 3ATOTOBOK ANA BYAYWMX W3AENWA
U3 APEBECHMHbI WNW APEBECHbIX MATEPUANOB

O6opynosaHue: oOpasubl APEBECHLIX MATEPHANIOB; Ka3EMHOBbLIM, CTONSADP-
Hom knen; knen MNBA; knen «MomenT.
MocneposarenbHocTs paboTsi
1. Moarortosste 0Opasubl ANA CKAEUBAHMS.
2. Cknenre obpasubl pazNuuHbIMM BUOAMK Kes.
3. CpasHuTte TPYAOEMKOCTL TEXHONOIMM ONA Da3/NIMYHLIX BUAOB KNEes.
4. lNposepbre NPOYHOCTL COEAUHEHUM.

2. U3roToBneHUE U3JENUKA C UCNONb3OBAHUEM CBEPNIUNBHOIO U TOKAPHOIO
CTAHKOB ANA OBPABOTKM APEBECHUHbI
Ob6opynosaHue: CBEPAU/bHBLIM CTAHOK; TOKAPHLIM CTAHOK; PYYHbIE MHCTPY-
MEHTbI; APEBECHble Marepuanbl; NPOEKTHAA LOKYMEHTAaUMA.
MocneposarenbHocTs paboTbi

1. Mposegure pasmerky.
2. Boinonsure onepauuu CeepneHus.
3. Boinonsure onepauuu TOUYEHMS.

3. U3rotoBneHue U3JENUKA C UCNONb3OBAHMEM LUBEWHOM

U BA3ANBHOW MALUMH
Ob6opypnosaHue: WeenHan MalMHa; BA3ANbHAA MAaLUMHA, TKAHWU, HUTH; HOX-
HMLbI; HANEPCTOK; NPOEKTHasA AOKYMEHTauus.

MocneposarenbHocTs paborbi
1. Packpoute TKaHHW 8 COOTBETCTBMM C UEPTEXOM.
2. Boinonsure coefiMHeHWe detanen 8 usgenue.
3. BbinonHure TEXHONOrMUECKMHM NPOUECC BSA3aHWA 8 COOTBETCTBUM C NPOEKTHOM
LOKyMeHTauuen.

JKCKypcus

OsHakoMNeHUEe C TEXHONOMMAMK 0DPabOoTKKU MaTepuanos pesaHueM 8 ycno-
BUAX NPOM3BOACTSBA.
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Merannsl gobbieator M3 pyabl. Pyga — 310 MUHepanbHOe Bewecrso,
npegacrasnsiowee cobOH CoeAUHEHUS TOrO MM MHOrO MeTanna ¢ ApyruMu
BELLECTBAMMU MM XMMMUECKMMU 3/IEMEHTaMU. TeXHONOTUA NONYYEHUs Me-
TaNNOB W3 PyAbl HA3bLIBAETCS TEXHONOIMEeH BbINNABKM METansios.

Mpou3BOACTBO APEBECHDLIX MATEPUANIOB HAUMHAETCA C 3aroTOBKM Ape-
BeCHHbl, PYOkM aepeebes. C NOMOLWBLIO NIECONMBHBIX MALWMWH NONYYaKoT
pasNuuHble BUAbI HATYPANbHLIX APEBECHbIX KOHCTPYKUMOHHDLIX Marepuanos.
K nunomarepuanam oTHOCATCH haHepa, APEBECHO-CTPYIKEUHble M Apeee-
CHO-BOJIOKHUCTbIE NAKUTLI, OpesHa, OPYCbs, LOCKH, PEMKM.

OCHOBHYIO rpynny TEKCTMAbHLIX MATEPUA/IOB COCTABASIOT HUTU WU TKAHM.
ColpbéM ANs NPOM3BOACTBA TKAHEN SBNSETCA BONOKHO, NOJYyYaeMoe U3 pa-
CTEHWH, MUHEPASIOB M LIEPCTH XMBOTHLIX. Bonblwyo gonw 8 npoussoact-
B& HUTEHM M TKaHeW COCTasNAOT BOJIOKHA, NONYYAEMble U3 MCKYCCTBEHHbIX
M CMHTETHUECKMX MaTepuancos. JTU MaTepuanbl MAYT TakKXKe M Ha Npowms-
80ACTBO NnacTMacc.

Ha npou3sofcree KOHCTPYKUMOHHbIE Martepuansi obpabarbisarorcs pas-
pe3aHueM, NUIEHHUEM, CBEp/IeHMeM, cTporaHueM U T. 4. MHorve cospemen-
Hble CcTaHku ocHawenbl YIY.

Mnacruyeckoe hopMosaHue — 3TO NPUAAHHE 3arOTOBKE HYXHOW (HOpPMbI
8 MOMEHT, NOKa Marepuan Haxo4uTCA B NNACTUUHOM, NOJAT/IMBOM COCTOS-
HuM. Ha npom3sofcTse NPUMEHSIOTCA TEXHONOMMMU NENKM, NPOKATKHM, BONO-
UeHMA, KOBKM, Wramnosku. Hanbonee nepcnekTMeHON ABNACTCA TEXHONOMMS
nnacruyeckoro opMosanms ¢ nomouwbo 3D-npuHTepa.

Ocobyio rpynny coctaenaoT MUMKO-XMMUUECKHE TeXHONOrMu obpabor-
k1 marepuanos. K HUM OTHOCATCS paddMHUPOBAHME MEnM, ranbsaHOCTerus,
pe3aHue MaTepuanos CTPYEN PacKaNEHHbIX rasos, NONYYEHHDBIX OT CropaHus
8 KMC/IOPO4E B CreunasbHOM ropenke auetuneHa wnv nponasa. OueHb sbi-
COKYK Temneparypy Laer nnasMeHHas ropefnka, K KOTOPOW ras nponycka-
€TCA Yepes3 ropALLYID 3MEKTPUUECKYIO ayry.

B cospeMeHHOM npou3eopcTee HONbLWOE PACNPOCTPAHEHWE NONYYaT
TEXHONOrMK 0DpPaboTKK MaTepUanos MOWHBIM NYYOM flasepa.

NOABELEM MTOIU: 1. Yro ssnserca MCXOAHLIM CbIPbEM ANA NONYYEHUA
merannoe? 2. Kak paboraer mycenbHas neub? 3. Kaxue supapl ApesecHbix Ma-
TEPHANOB MCNONL3YIOTCA 8 Aepeeoobpabarbigaiowler npombiwnerHocTu? 4. Yem
CHHTETHYECKME MATepHabl OTIMYAOTCA OT MCKycCTseHHbIX? 5. Kakve metogbt npu-
MEHAKTCA 8 TexHoNOrmax obpaboTku marepuanos pesaxvem? 6. Kakoe cospemes-
HOE YCTPOMCTBO paboTaer no TeXHONOrMU Nenku?
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f TEXHONOIMH NMPUTOTOBNEHUA MYYHbIX
—o U3OENUA

Ot M3penus U3 tecra rotoesT pasHble Hapoabl mMupa. B Poccuu ocoberro pacnpo-
0—/ CTpaHeHbl pasNuuHble NUPOru, Kynebsku, sarpywku, 6auHbl, onagbu. Mx yacto ro-
TOBAT U3 APOXCKEBOro Tecta. He MeHee nonynspHbl NUPOXKHLIE, NEYEHbE U TOPTDI,
KOTOpbIE FOTOBAT U3 Be3apPOXCKEBOro TecTa. Bee 3TM M3fenus OueHb KaNopWHHLI,
TaK Kak COfeplKal MHOro caxapa, ful, XHpa.
[ns oprasusaymm pauMoHaNbHOIO M AMETHUECKOrO NUTAHKA CAEaYeT CHKATL Ka-
NIOPUHHOCTD M3genvn 6e3 yxyALEeHHN BKYCOBbIX KauyecTs. [LNsi CHWXEHUA KaNopum-
HOCTH YACTb JKMpa, caxapa U KL 3aMEHSIOT KanyCToW, MOPKOBbLIO, CBEKNOU M T. N.

Bbl y3Haere:

® TEXHONOTUW NPUIOTOBNEHMS PA3/IMUHLIX BUAOB TECTa;
® ANS NPUTOTOB/IEHWUS KAaKWX NPOJYKTOB MCNONL3YETCH MYKa;
® Kakue BUObl MKW WCNONLIYIOT NPU NPUIOTOBNEHWH MYUHbBIX M3LENUH.

® IpUroTasNuBaTb pPas/ItyHbie 6IIIOAa U3 Tecra.

KBM Hay4yuTechb:

| |sgb U1 1 et ] L
ST
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ﬁ I XapaxkTepuCTMKH OCHOBHbIX MHLYEBBIX
3 FEN NpOAyKTOB, HCNONb3yeMbiX B npouecce

NMPpHUroToBJIEHHA uanenuﬁ M3 Tecrta

Kakue suab! tecra sbl 3Haere? Yro rotoBar M3 1ecra pasHbix sMpos?

Y kaxgoro Hapopaa, OCOBEHHO y Hapoga-3emienalwua, BbICOKO MNOYMTANOCH
3epHO, NPOAYKTLI ero nepepaboTku M 6naa M3 HUX. ITO HAXOLMNO OTPaXKeHue
g Mudax, ckaskax, seposaHuax. [Ins DPYCCKOM KyXHM XapaktepHo obunue sbine-
YEHHbIX M3AeNuH, U 3T0 He cnydanHo. C rnyboKoM ADPEesHOCTM 8 Halen cTpaHe
BO3AENbIBAKOTCA POXDb, NWEHWUA, SYMEHb, OBEC, NPOCO.

Mo cnocoby paspbixNeHus TECTO ANA MYUHbIX KOHAWTEDCKWMX W3[eNuH pasfge-
NAOT Ha Apoxcokeeoe W Besppoxoxesoe.

LpoxKkeBoe TeCTo rotosar Asyms cnocobamu: onapHbiM 1 BezonapHbiM. Ona-
pa — 3T0 3aKsacka ANs Tecra, COCTOAWas M3 NONOBHUHLI 3aroTOBNEHHOM ANS Bbi-
NEeUYKM MyKM, Boabl (MM MONOKE), APOXOKEM M caxapa.

Mpu onapHoM cnocobe NPUroTOBNEHHSI APOXCKEBOrO TeCTa CHadana fawT 3a-
Gpoautb onape e Teuerre 1 4. Onapa JO/MKHA MaKCUMANbHO NOLHATLCS, a 3areM
ocectb. B 310 Bpemsa B8 Tecto R00aBNAKOT BCE OCTaBLUMECA NULEBblE NPOAYKTLI:
cnoby (caxap, macno, anwua) v Myky. BCé TwarensHo nepemMeluvealoT M OCTae-
NAT ans Opoxxenus B Ténnom Mecte. Bo epeMsi Bpoxenus Tecto gsaxabl 06-
MUHAIOT.

Mpu GesonapHoM cnocobe NPUroTOB/IEHWA APOXOKEBOrO TecTa BCe NULLEBble
NPOAYKTH! CMELUMBAIOT OAHOBPEMEHHO M Aal0T emy 3abpoauTb OAaMH pas.

BesgpoxokeBoe tecro. Bes apoxokei roroear necouHoe, adenNbHoe, CNoe-
Hoe, DUCKBUTHOE, BO3LYLWHOE U 3aBapHOe TecTo.

Lna NpUroToBNEHUs TeCTa UCNONL3YIOT PasfiMuHble NULLEBbIE NPOAYKTDLI:

o MyKa SB/ISIETCSA OCHOBOM A/ NPUrOTOBNEHUS M3genun u3 Tecta. Haubonee
PacnpOCTPaHEHHDLIM TUNOM MYKM B XN1eO0NEUEHUH U KY/IMHADUM AB/ISETCA MLEHNY-
Has Myka.

[Ons yaanesus u3 Myku KOMKOB M MHOPOLHDIX YACTUL M HACLILEHUA €€ KUCNOo-
POAOM MNepes 3aMeLlUBaHUEM MYKY NDPOCEUBAKOT Yepes CUTO. TecTo M3 NPOCEAHHOM
MYKM Nlydlle NOAHWUMAETCS;

« Kpaxman — MyUYHMCTbIM Oenbii NOPOLWOK, M3roTas/Nueaemblt M3 Kaprode-
N8, KyKypy3bl, nwexuubl nu puca. MNpu coeguHernu ¢ ropsuen sogomn obpasyer
Kneuky maccy — knencrep. Kpaxman gobaensercs s 1eCTo npu NPUroTosNeHuu
HEKOTOPbLIX BbINEYHbIX U3AE/IUH;

« caxap (caxapHbii Necok W caxapHas nyapa) uamedser skyc usgenus. [lpu
U3/MWHEM KO/IMUECTBE caxapa TECTO CTAaHOBMTICA TAXKENDLIM, XYXXe NOLHUMAETCH.
Mepea ynotpebrienrem caxapHyio Nyapy PEKOMEHAYETCS NPOCesTb, YTobbl yaanuTs
KOMKHM;

* COMb BAMAET Ha BKYC M3AeNuH, genaer ero bonee CNOXKHLIM;



* MOJIOKO MCNONb3YeTCs Kak OCHOBa AN NPUrOTOB/IEHMA HEKOTOPbLIX BMAOB
Tecia;

* Macno (C/MBOUHOE WM PACTUTENbHOE), MaprapyH, XWpbl obecneynearor nna-
CTMYHOCTL TeCTa, NPUAAIT rOTOBLbIM M3ZeNUAM ocobbli apomar, cnocobersyror
COXPAHEHHUIO M3LENIMK B CBEXEM COCTOSHMM, CO3LAKOT CNOUCTOCTL TECTa;

* AMUA NPUAAKOT EbINEUYKE PACCLINYATOCTb, NOPUCTOCTD, NOBLIWAKDT NUTATENbHYIO
UEHHOCTL. JKentoK nNpuaaér TecTy NpUsTHbIM XENTOBaTLii OTTEHOK, a Oenox —
BO34YWHOCTb, CTAHOBUTCA €ro pPaspbixX/IUTENem;

* APOXOKM — paspbixnuTenb, HGnarogaps KOTOPOMY M3AENUA M3 Tecta UMerT
NOPHCTYIO CTPYKTYPY. [pOXOKM BbINYCKAKOTCA 8 NPECCOBAHHOM M CYXOM BUAE;

* Ccopfa NUWEBas MCNOJIb3YETCA Kak PaspbiXNuTeNnd Tecra, BXOAUT B COCTag ne-
Kapckoro nopowka. [ns Gonee akTMBHOIO BbIAE/IEHMA YINEKMUCNIONO rasa copy
racaT yKCYCOM W/ PAacT8OPOM JIMMOHHOM KUCNOTbI;

o paspbixnurens (NEeKapckun MOPOLIOK) COCTOMT M3 PaBHLIX YacTen NULLEBOM
COAbl ¥ NIMMOHHOW MNKM BUHHOM KMCNOTbl. [puM NPUroTOBNEHWM TecTa neKkapcKun
NOPOLIOK UM NULLEBYID COAY HYXKHO CMELWMBATb C MYKOH, & HE COELMHATbL C XWA-
KOCTBIO, YTOObI M3AeNUs Nyylle NOAHUMANUCL NPU BbiNedyke;

* apOMaTHUECKMe BEWLeCTsa M NPAHOCTM: FBO3J4MKA — CYLUEHble UBETKM 8O-
3AMUHOTO fepeBa; MMOMpPb — CYLWEHbIM NOPOWOK, NPUrOTOB/IEHHLIM M3 KOPHA
TPABAHUCTOrO PACTEHUA CEMEMCTBA WMMOMPHDLIX; KOPUAHAD — CYWEHble ceMeHa
KMH3bI; KOPUUA — MOPOLIOK MM YacTULbl KOPbl KOPWUUHOIO AepeBa; MYCKATHbIM
Opex — MOPOLLOK U3 M0Aa MYCKaTHOro gepesa; wadpaH — BbICyLWEHHbIE Pbib-
Ua UBETKOB wWapaHa, pacTeHusl CEMEUCTBA MPUCOBDLIX; BAHW/IMH — CHHTETUUECKMH
NPOAYKT, MCKYCCTBEHHLIM 3aMEHUTENb BaHW/IM — CTPYUKOB TPONMUUECKMX JIMaH;

o NULLEBbIE KPACMTENU MCNONb3YIOT ANA NpUaaHus Tecty Bonee npusnexarenn-
HOro suga. [Ins NpUroToBNEHUs BbINEUHDbIX U3LENUM XKENATENLHO MCNONb30BATL Ha-
TYPa/ibHbIe KPACHTENM: COK WNUHATA NPUAAET MNULLEBOMY NPOAYKTY 3€NEHbIH UBeT;
COK MafIuHbl, K/IKOKBbI, CMOPOAUHDI, BULLHMA MM CBEK/IbI — KPACHLIM WK PO30BbIK
LBET; COK MOPKOBM — OpAHXEBblH UBET M T. .

CNOBAPD: apoxxesoe tecto; Geanpoxxesoe TECTO: ONAPHLIA CNO-
cob; BezonapHsin cnocob.

NMPOBEPDBTE CEBHA: 1. Ha xaxue ase rpynnsl No cnocoby paspuixnesus NoApa3fensior
tecto? 2. Kakumu cnocobamu MoxHo npurotosuts gpoxokesoe tecto? 3%, Kakue sugsl apox-
wesoro 1 Geszgpoxxesoro tecra su 3Haete?

*ONMOAYMAMTE, «akue suas uagennis us myku sl 3uaere. Bcerga nu usgenue 3 myxu
MCNONL3YIOT 8 nuwy?
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Ii 2 Xne6 u npogykTthi xnebonexkapHo#

NPOMbLILLNIEHHOCTH

Monpobyite 06BACHUTL nocnosuuy «Xneb — scemy ronosas.

Bugbl xneba. Xneb u npopyKTbl xN1eD0ONeKapHoOn NPOMBILUNEHHOCTH WIPaKOT
OFPOMHYO poNb 8 Xu3uu mogen. B Poccuu xnebd uspasHa cnasuncs Gorarbim
BKYCOM, 3pOMATOM, MUTATENbHOCTLIO, pa3Hoobpasuem accopTvmerTa (cocrasa).

B marasuHe MOMXHO KynuTb He TONbKO (hOPMOBOM M NOAOBLbIM Xxned, Ho u Ba-
ToHOOOpa3sHble (noxoxue Ha OatoH) M KoHauTepckue uspenus. Qopmoeon xned
BbINEKAKT B cneumanbHbix xnebHbix copmax. Moaosbit xned — Ha nekapckom
KaMHe Wau Ha npotusHe. Yrobbl nofosbit xneb He pacnbleanca NpM Bbineuke,
TECTO ANA HEro AenaloT MeHee BNaXHLIM, YeM Ans (hopMOBOro.

Xneb — nonesHbvit OHONOrMUECKMH NULLEBOM NPOAYKT, KOTOPLIH COLEPXUT
BONbLIOE KONHUUECTBO BEWECTs, HeODXOAUMbIX ANA OpraHu3Ma yenosexa. Jro ben-
KM, XHMpbI, Kpaxman, a Takxe suTamuHbl. B xnebe copepxurcs MHOro BUTAMUHOB
rpynnel B, HEOBXOAUMBIX 415 HOPMAIBHOTO (DYHKUMOHUPOBAHWA HEPBHOM CUCTEMDI
yenosexa.

Mpouecc npouseogcTea xneba [OCTATONHO CAOXKEH M Tpyaoemok. [na Toro
yrobbl ByxaHka xneba sviwna M3 neud, Heobxoaumo, UToDbI OHa npowna yepes
MHOXECTBO MaWMH U TEXHONOTMYECKMX arperaros.

Coipbé ans xneba. OcHoBHLIM CHIPbEM XNeBONEKAPHOro NPOU3BOACTEA ABNAIOT-
CA NWEHWYHAA W pXXaHas MyKa, BOAA, APOXOKM, CoNb. K LONONHUTENBHOMY CbIpbiO
OTHOCATCA PACTUTENbHOE W C/NMBOYHOE MAaCNO, MaprapuH, MOJIOKO U MOJIOHHbIE
NPOAYKTbLI, CONOA, Naroxa u Ap.

Ona usrotosnenus xneba Ha NPOM3BOACTBE CO34aHLI CNeuManbHble asToOMaru-
3uposaHHble NuHMK. [na npoussopacrsa xneba HeoOXOAUMbI MaluMHLI ANa npoce-
MBaHMA MyKM (OrpOMHOE CMTO), ANS 3aMellMBaHus TecTa (NoxoxKa Ha OrpoOMHbLIM
MMKCED C Yallen), Ansl pasfeNeHusi TecTa Ha NopuMK M ANs pacnpegeneHusl ero
no dopmam, WKad ANA HaCTaMBaHWs TecTa, CTeNNAXK ANA XPaHEHUSA Cbipbs, yna-
KOBOYHAS MalLMHA M Pa3NMUHLIM UHBEHTADD.

TexHONOrMuecKun NPOLECC NPOU3BOACTBA XN1eD0BYNOUHBIX M3LENHUH COCTOUT U3
HECKO/IbKMX 3Tanos: NPUrotosneHqe tecta (3amec u Opoxenue); pasgenka tecra
(nenenne Ha nopumu; hopMOBaHME M PacCTOMKA TECTOBbIX 3aroTOBOK); Bbifeuka.
[OTOBYIO NPOAYKUMIO OXN@XKQAKT U OTNPABNSIOT B TOProBy:x CeTb.

MpurotoBneHue Tecta — BaxHenwas W Haubonee ANUTENbHAs Onepaums
B npoussogcTee xneda, zaHumaowas okono 70 % spemeHu NPOU3BOLCTBEHHOIO
uMkna. Tecto 3amelumeaeTcs U3 HeoDXOAMMbBIX NULLEBsbiX npodyxkroe. C nomMowsio
LDOXOKEH W paspbix/iuTenei ygaercs cgenarb ero 6onee nopucTbim.

TpaguuMOHHAs TEXHONOIMA NPUroTOB/IEHUS TecTa npegycMarpusaeTr SAUTeNb-
Hoe ero Opoxkerve. [ns NporpeccusHon (YCKOPEHHON) TEXHONIOMMK XapakTepHo
coKpauwen1e uukna npurotoenenus tecra. Oxkono 70 % obwen maccol xnebo-



OyNOUHBIX M3ReNUH DONbLIKMHCTBA NPEaNPUATUIA FOTOBUTCA MO NPOrPECCHBHOM
TEXHONOT UK.

Pasgenka tecra sxitouaer 8 cebs Chepylolme onepaumu: LeNeHue Tecta Ha
NOpUMM, OKPYrIeHWe, NpeasapuTenbHas PaccTorka, (hOPMOBaHME M OKOHYaTeNb-
Has pPacCTOMKa TEeCTOBbIX 3aroTOBOK.

Lenenne tecTa NPOM3BOAUTCA B TECTOAENMTE/NbHLIX MAllMHax. 3aTeM B OKpyr-
JIMTENBHBIX MalWMHaX Kyckam Tecta npugaioT okpyrayw dopmy. [ocne sroro te-
CTOBYI) 3arOTOBKY OCTABNAKT PACCTOATLCA B TeueHue 3—8 MUH ANs BOCCTaHOBNE-
HUA KNEMKOBUHHOIO Kapkaca'. [lanee 1ecto nocrynaer Ha (hOpMOBOYHYIO MalUMHY,
rge emy npuaaerca sanaHHas cgopma (6atoHbl, canku, Bynku u T. 4.).

Bbineuka — 3axnounTenbHas Cragus NPUroTOBNEHUA XNEDHbIX U34eNuH, OKOH-
yarenbHo hopMmupyrowas Kadecteo xseda.

XnebHble U3aenus BbINEKAT B NEKapHOW Kamepe xnebonexkapHbix neyen npm
Temneparype napososgywHon cpegbl 200—280 °C.

Tpebosanus K KauecTsy M3fenun u3 Tecra:

« [oTOBbIE M3AENMA [OMKHDLI UMETL NPAsUNbHYIO (hOPMY, DOBHYIO KOpKy Ges
TPELWMH, HAAPLIBOB, N/IOTHO NPUAETAIOLWLYK K MAKULLY.

« LiBer KOpKK 30/10TUCTO-XENTLIN MM CBET/IO-KOPUUHEBDI.

o Makuw u3genvn JomKeH ObiTb XOPOLWO MNPONEYEHHBIM, NOC/E NETKOrO Ha-
LaBNvBaHMA NanbueM NPUHUMATL NepBoHadasibHyo (hopMy, ObiTb PABHOMEPHO NO-
PHCTBIM,

« Bkyc ¥ 3anax Ao/KHbl COOTBETCTBOBATL BUAY M3AE/NMA W €ro cocrasy, ObiTb
6e3 NpUBKyca ropeuu, M3NULHen KMCNoTbl. He fonyckawoTcs noCTOpoHHME 3anaxu
U NPHUBKYCDI.

CNOBAPDbB: suineuxa.

MPOBEPBTE CEBS: 1. Nepeuucaure ocHosxoe coipbé xnebonexkapHoro npou3sogcTaa.
2. Ha3osuTe OCHOBHBIE 3Tanbl TEXHONOrMHECKOro npouecca npurotosnenus xneba. 3. Kax wasvisa-
erca saxHenwan u Haubonee gaurensHas onepauus 8 npousopcree xneba? Obvackure, nouemy
ona Hactonoko anutenvHa. 4. Mepeuncnnte ocHosume tpebosanun, npegbRsnfeMble K KauecTsy
rotosbix m3genui u3 tecra. 5. Kakue u3 npusegexHbix 8 naparpade 31anoB TEXHONOTHHECKOrO
npouecca uaroTosneHus xneda u OyNouHbIX M3Zenuit MOXHO MUCKMOMATL B GOMAWHHX YCNOBHAX?
O6rscunte csoe pewenue.

' QHOAYMAﬁTE, kakoi xneb Gonee nonezen: APOXKeBOA MM BezgpPOXOKesON.

' Habyxwue Genkossie sewecrsa Myku xak 6ol obpazyior xapkac rybuaroi cipyktypsl. Jto
onpegenser pacTAXUMOCTD M INACTHYHOCTL TecTa.
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E 3 MyuHbie KOHAWTEPCKHE H3fleNIUA U TeCcTo

ANA HUX NPUroToBNIEHHA

Yro asnsercs cambiM CNOXKHLIM B NpOUecce NPOM3BOACTBa M3AEe/UM
u3 Besgpoxoxesoro tecra? Ob6vsicHuTE CBOM OTBET.

MyuHble KOHAMTEPCKWE M3AENUs — 31O NULLEBble NPOAYKTbI, ANA NPUIOTOB-
NEHUA KOTOPbIX MCMNONb3YKOT MyKy € AoDasneHMeM caxapa, MOJSIOKO, WP, anua
M Apyrve NpOAYKTbl. JTW u3genys obnanaloT XOPOWMM BKYCOM, BbICOKOW NUTa-
TENBHOCTBIO U IHEPreTUYECKOW LEHHOCTDIO.

B ux cocras Bxopar Genku, XuUpbl, YrNesofbl, MUHEPA/bHbIE BELecTsa W Bu-
Tamuubl. CopepxaHune 3TMX BELUECTE B Da3HbIX MYUHbIX M3AENMAX HEOLMHAKOBO.
OHO 3aBMCHMT OT MX pPEeUenTypbl ¥ COPTa MCNONb3YEMOW MYyKM.

Lna npupanus TeCTy KOHOMTEPCKMX M3fenun Donblied pLbIXNoCTH B Hero ao-
0aBNAT B OCHOBHOM XUMMUECKME DaspbixuTeny (Coay, NMMOHHYKD KUCAOTY),
KOTOpble, pasnarasich NpW BbICOKOW TeMmnepartype, sblaensior razoobpasHbie npo-
AyKTbl. [pOXoKu MCNONb3YHOT 3HAUYUTENBHO PEXe, TONbKO B NPOLYKTax, ANs npu-
rOTOB/IEHHUS KOTOPbIX TPeBYeTCsi HEMHOrO XWpa M caxapa, Tak Kak OHM YrHerawor
LDOXOKEBbIE KNETKM,

MpUroToBNEHUE CNOMXKHBIX MYUHBIX KOHOUTEPCKUX M3LENMH OCYLLECTBNSETCS Tak-
e C MCNONb30BaHMEM Kpaxmana, Myku, Kakao-npogykroe. [pumeHsiorcs u ope-
XM, NULLEBble Macna, XXUpbl (MaprapuH 4 np.).

Lns NpoM3BOACTBA MYUHBIX KOHAWTEPCKUX M3AENHH UCNONLIYETCH ChneuranbHoe
obopyoeaxue.

PaccMOTpUM OCHOBHbIE BHABI TECTA, KOTOPbLIE MOXHO NPUIOTOBKUTL Kak Ha Npo-
M3BOACTBE, TaK U B YCNOBMUSAX MACTEDCKOM ¥ AOMALUHUX YCNOBMAX, ¥ TEXHONOMMIO
MX NPUIOTOBNEHMUS.

MecouHoe Tecto. OcHOBHOE CbIPbE ANS NECOYHOrO TeCTa — MyKa, Xup, Ca-
xap (coortHowenue 3 : 2 : 1), snua, CoNb, NUTLEBas COLA, YKCYCHas 3CCEHUMS,
NPAHOCTH M 4DYIME HaNoONHUTENH.

Bnarogaps G0NbWOMY KONMMUECTBY XKMPA M3LENUA NOMYUAKOTCA PACChINYaTbIMM,
TaK Kak >XMp, Npenarcreys oOpasoBaHWiO KNEWKOBWHDLI, CTAHOBMUTCS AONO/HUTEND-
HbiM paspbixaurenem Tecra. M3-za 6oNbWOM pacchbinyatocTy W TECTO NONYYMNo
Ha3BaHue «MNecoyHoe». M3 HEero BbiNeKaoT NUPOrd, TOTOBAT TOPTbl, NUPOXHLIE,
neuense u gpyrve usgenus (puc. 6.1). Uspenus M3 necouHoro tecra BbICOKOKa-
NIOPHUHHDL.

TexHonorua NpUroToBneHUs

1. MaprapuH KOMHATHOM Temnepartypbl TWATENbHO PACTUPAKOT C CaxapHoM ny-
ODOW MM CaxapoM 4O NONYYeHWs OAHOPOAHOM Maccobl, fobasnAT AHUO K NpPo-
LOMKAKT NepeMelunBarb A0 NONHOTO PAacTBOPEeHMs Kpuctannos caxapa. [locne
3TOrO BBOAAT NUTLEBYKD COAY, HEMTPANIU3YS €€ HECKO/IbKUMM KanNsaMu CoKa IMMO-
Ha WM ykcycoM. [na apomarusaumu MOXHO A00asuTb BaHUNWH, Kopuuy. B nog-
rOTOBJIEHHYKO Maccy 3acbinaloT Myxky u ObICTpo 3amewwusaroT Tecto. Tecto nonyya-



O—/Puc. 6.1. Uagenus u3 necounoro vecra

€TCA HEeXHOe, NIErKoe, NNAaCTUUHOE, OHO XOPOLIO MNPUHKUMAET U coxpaHser Nwby:o
¢opmy.

2. Ha npucbinaHHylo MyKOW pPasfeNlouHyro LOCKY KNafyT TecTo M pacKarblBaior
ero CKaNKoM, ABUrascb OT CepefuHbl K KPasM TeCcTOBOro NNacra PasHoMEpHo Mo
BCEM Hanpas/ieHusM,

TonwpHa packarbiBaeMoro naacra Tecra 3aBuCHMT OT TOrO, Kakue M3feNnus U3
Hero OyayT W3rotaBnusaTbCs: ANA NUPOroe, TOPTOB, NUPOXHLIX — 8—10 MM; ans
neueHbsi — 4—6 mm.

s hopMUPOBaHUS NECOYHOTO NEUEHbA MCNOMLIYIOT METaN/IMYECKHUE BbIEMKM.
U3genus 13 necouHoro Tecra BbiNekalT Ha NPOTUBHE B AYXOBOM wkady Npu Tem-
neparype 180—220 °C.

[oTosble U3aeNus AOMKHBI BbiTh CBETNO-KOPUUHEBLIMK, C 30I0TUCTBIM OTTEHKOM.

BbuckeutHoe Tecto. OCHOBHLIM CbipbeM AN OUCKBUTHOrO TecTa SBAAIOTCA
830MTLIE AWUHDBIE XeNTKU WU Benku, caxap U Myxka. EauHCTBEHHOM CHNOM, NOAHM-
MaloLLEeN TECTO, ABNAETCS BO3AYX, OH Pacnpefensiercs BHYTPY TecTa B8 BUAE KpO-
XOTHbIX NY3bIPbKOB B PE3y/IbTaTe 3HEPrMyHOro B3OMBaHMA AWL U caxapa u NpUaaeT
TECTY NbilWHbIK, NeHHbIM 0OveM. pu BbICOKOM Temneparype 8 NPOUECCe BbiNEYKM
BO34yX PacClWMpSercs U NOAHUMAET TecTo.

Hugkoe OGuckenTHOE TecTo He Tpebyer packartbisanua. Ero Hanusawor B cneuu-
anbHble OpPMbl 45 BLINEUKM, HA NPOTUBHU U KOHAWTEDCKHE NIUCTDLI.

Buckeutbl Asnai0TcA Haubonee nONy/NSpHbIMM  BbINEYHbIMKU  Nonydabpukara-
MU 005 NPUTOTOBNEHMS TaKMX KOHOMTEPCKMX M3NENIMH, KaK TOPTbl U NMPOXKHbIE
(puc. 6.2).

TexHonorua NpUroToBNEeHHUA

1. BUCKBUTLI MOXKHO NPUrOTOBMUTL TEN/LIM M XONOAHLIM Cnocobamu.

2. Mpu 1€NNOM cnocobe NPUroToB/NEHUs DUCKBUTHOIO TecTa CaxapHO-ArMuHas
Macca Harpesaercsi BO Bpems 830MBaHMS, UTO YMEHLWAET NPOAC/IKMUTENLHOCTL
s3bMBaHMA npumepHo 8 2 pasa.

3. UcneueHHbin Buckeut oxnaxpaor & TeyeHue 20—30 MUH 4 nocne 3TOro Bbi-
HUMAKOT M3 NPOTUBHEW MM hopM.

BbineueHHbi BUCKBUT HO/MKEH ObiTh XENTOro UBETa, NbIWHbIK, MSAMKUHK, CyXOH,
C DOBHOW NOBEPXHOCTLIO W PABHOMEPHOM NOpUCTOCTLbiO. Ero sepxHas kopouxa
rnagKan, ToHKas, CBeT/NIO-KOpUuHeeoro usera. Ha paspese Oucksura MaKWW Jon-
JKEH MMETL MbIWHYKD M HEXHYK CTPYKTYPY.
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o—/Pnc. 6.2. Uagenne — pyner ua GucksutHoro tecra

3aBapHoe Tecto. OCHOBHLIM CLIDbEM ANS 3aBAPHOrO TECTa SBNSIOTCA MAcno,
MyKa, soga W anua (cootHowenue 1 : 2 : 2 : 3). Bkyc 3aBapHoro tecra Hew-
TPaNbHBIK, NO3TOMY OHO WMPOKO MCMNONL3YETCA ANA NPUIOTOBNEHUS KOHAWTEPCKUX
usgenun (puc. 6.3).

TexHONOrMA NPUroToBNEHHUA

1. B kactpionio HanusawoT sogy, fobasnsior cons u macno. Pasmewueator. Jo-
BOAAT A0 KMNEHMA.

2. 3acbinamoT MyKy B Kunawyo sogy. lNepemelumsaor AepeBsHHON NonaTtkon 4o
MCUE3HOBEHUS KOMKOB M, NOMELMsas, Nporpesaot ewe 1-2 mMuH.

3. CHUMaIOT KacTproNiid C OTHA M, pasmewusas, [0DaBNAIOT NO OAHOMY fHUA.
TecTo AOMKHO NPEBPATUTLCA B BA3KYKO Maccy.

4. NportveeHb CMa3bIBaKOT MAC/NOM M BbIKNAALIBAIOT HA HEro C NOMOLWbIO KOHAW-
TEPCKOrO KOPHETHKA pasiMuHble (Urypbl U3 NPUMroToeneHHoro tecra. PaccrosHue
Mexay (UrypKamu SOMKHO ObiTh 8bIBPAHO € YYETOM TOrO, YTO TECTO yBenuyusa-
erca 8 obveMme.

B npouecce sbineyku NPOUCXOANUT MHTEHCHBHOE WCNAapeHWe BNaru, U BHYTPU M3-
genua obpasyerca nycrora.

[oToBble M3genUn QOMKHDI ObiTh NErKUMHM, Cyxumu. MosepxHOCTL posHas U bne-
CTAWAsn, NOKPLITA MENKUMU TPELUMHKAMK.

CnoéHoe tecro. CnoéHoe Tecto ObisaeT APOXOKesbiM (KMCNbIM) M NPECHLIM.
MpecHoe Tecto ucnonbayercs yawe. OHO cosceMm He cogepxur caxapa. OcHoe-
HbIM CbIDbEM ONS NPUIOTOBNEHUA CNOEHOIO TecTa SBNAKTCA MyKa, Macno, snua,

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

Bofa, conb. M3genus 13 CNOEHOro Tecta XPyCTAlMe, BHYTPU MAIKME U HEXHble
(puc. 6.4).

Ins Toro 4Tobul NONYUUTL XOPOLYIO CNOMCTYKO CTPYKTYPY TecTa, Heobxogumo
CTPOro BLINONHATL TpeboBaHUs, NpeavsiBNseMble K NPOAYKTaM, U3 KOTOPbIX OHO
LeNnaercs, a TakXe K TeXHONOIMW ero uarotoenexus. Myky ans tecra cnegyer
MCNONB30BATL TOMNBKO MNIEHUUHYHO BbICLIErO KadyecTea, Macno — camsousoe. Cno-
UCTas CTPYKTypa Tecta 0DecrneumsaeTcs ero MHOIMOKPATHOM PAaCKaTKOM.

Mpouecc NPUroTOBNEHUS CNOEHOTO TeCTa OYEHb TPYLAOEMKMH W ANIMTENbLHBIN.
B MarasuHe MOXHO NpUODPECTH 3aMOPOXKEHHbIM nonydabpukar CNoeHoro Tecra,
npeumyLecTserHo pactacoeadHbit no 500 r, KOTOPbIM COKPATUT BPEMEHHbIE 3a-
TPaTbl Ha €ro NPUroTOBNEHHE.

3aroToBKY M3 CNOEHOro TecTa CTassT B Pasorperbit AyX0BOW WKad) OXNaKAEH-
HbiM. [TpoTHBeHD He CMasbiBaT XUpoMm. Menkoe neueHbe UM KOPXM ANS CAOH-
kv ebinekaoT 10—15 MuH, a Kynebsaku (LAWHHLIM NUPOr C HauMHKOM) M Bonbluue
nuporn — 25—30 muH.

M3 CNoEHOro tecra BbiNeKarT KOPXK ANSl TOPTO8 M NUPOXHDBIX, NUPOXKK C MS-
COM, pblboH, BPLIH3ON, CBEXUMM ArOAaMU U OPYIMMH HauMHKaMM, paccrerau, Ky-
nebsiku U apyrue Nuporu.

CNOBAPDb: necoutoe TECTO; OUCKBUTHOE TEeCTO, 3asapHOe TecTo;
CNOEHOE TecTo.

NMPOBEPbLTE CEBA: 1. Mouemy usgenus M3 NECOYHOTrO TECTa MOAYMAKOTCH PaccHnuaTbi-
mu? 2. Kaxossl ocobennoctu npurotosnenus OucksutHoro tecra? 3. Pacckaxure o texsonoruu
npurotosnexus sasapHoro tecra. 4. Kakue kynuHapHsie n3genus MOXHO NPUroTosHTb M3 CAOBHOTO
recra? 5* &J . Yro rakce paccreran?

D ﬂO.ﬂYMAHTE, novemy Ha Macneuuuy nekyr umeHHO OnuHb, a He NUPOrK, NAIOLWKM,
BATPYWKM MM KaKYO-TO APYTYIO BbINEHKY.
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KABUHET U MACTEPCKAHA

MpakTuueckue 3apaHus

1. Nogbepute He MeHee 5 nocnosuy u NOrosopok o xnebe.
2. Noarotosbre pediepar (coobuieHne) 06 UCTOPUM NOSBAEHUA NPSHOCTEH Ha

Pycu.

3. Cpasnure Mmexay cobomn Buabl TeCTa NO NPEANOXKEHHbIM nokasarensm. Pe-
3ynbTarbl 3anuwnre 8 1abnuuy, nNepeHeceHHywo B pabouyyo Terpagb no chne-

aywouwen dopme:

Xapaxkrepucrukm tecra
Bua tecra T P—— Temneparypa MNpoponxurensHocTs
BbiNEKAHMA BbINEKAHMKA
MNecounoe
BuckeurHoe
3asapHoe
Cnoenoe

TBopquKoe npakTuyeckKkoe zagaHue

Paspaborante cueHapui npasgHuka «Hauvsarowmin koHgutep» wnm «Ma-
cnenvuay. MNposegure npasgHuk. OueHuTe, YTO Y BAC NONYYMNOCH, @ YTO Her.

MpakTtuueckue paborbi

1. TNPUroOTOBNEHUE KOHAMTEPCKUX M3JAENWK M3 CNOEHOrO TECTA

Habop nuuieebix NpOAYKTOB, WHBEHTaps M 0DOpyAOBaHWs cnefyer sbibupatb
8 COOTBETCTBMM C PEUENTYPOU U TEXHONOIMEH NPUIOTOBNEHUSA.

MocnepgosarenbHocTb paborsbi

1. Buibepure peuentypy ans M3rotoeneHus kakoro-nubo Gnoga U3 tecra,
BOCNO/Ib30BABLUMCD NOBapeHHbIMU KHuramu u Mutepretom. Cornacyite csom
8bIBOp € yuuTenem.
2. Mopbepure HEODXOQUMBIN MHBEHTAPL M NPOAYKTL! ANS HAYMHKM B COOTBET-
CTBMMU C peuenTypom.
3. Onpegenure Ka4ecrso NMUesbix NPOAYKTOB, Bxoaswmx s 6nog0.
4. MNpurotoeste BbiOpaHHOe GMOLO.

Mpumeuanue cobnopante TEXHONOTMM NPUrOTOBNEHMS Onloga M npasuna
HezonacHon paborwl.




5. Mpogerycrupyite npurotoenexHoe 6nogo. Caenante BbIBOL O €ro BKyco-
BbIX Ka4yecrsax M O npogenaHHon pabore.

2. TPUrOTOBNEHUE KOHAMTEPCKMUX M3AENUA M3 NECOYHOrO TECTA
1. Boibepure peuentypy ANS M3rOTOBNEHMA Kakoro-nubo Onoga w3 Tecra,
BOCNO/Nb30BABLWMCL NOBApeHHbIMK KHuramu u MutepHetom. Cornacyire csou
BbIBOp € yuutenem.
2. MNopbepure HEOBXOAUMDBIH MHBEHTAPb U NPOAYKTLI AN HAYUHKK B COOTBET-
CTBUM C peUenTypow.
3. Onpegenure KauyecTso NUWEBLIX NPOAYKTOB, BXoaswmx & 6n:040.
4. NpurotoebTe ebibpaHHoe BaOLO.

Mpumeuanue: cobnogante TEXHONOIMM NPUroToBNeHMs Baoga U npasuna
BesonacHou paborbL.

5. Mpogeryctupynre npurotosnexHoe 6nogo. Caenante BbIBOL O €ro BKYCO-
BbIX Kayecrgax M O npogenaqHon pabore.

3. MPUroToBNEHUE KOHAUTEPCKUX MU3JENUA U3 BUCKBUTHOIO TECTA

1. Buibepure peuentypy 4/ M3rotoeneHust Kakoro-nubo Gnoga v3 Tecra,
BOCNO/b30BABLIKCL NOBAPEHHbIMK KHuramu M MutepHetom. Cornacywre cson
Bbibop C yuutenem.

2. Mopbepute HEODXOAMMBIN MHBEHTAPb M NPOAYKTLI AN HAYMHKK B COOTBET-
CTBMM C peuenTypow.

3. Onpepenyre KauyecTso NULEsbIX NPORYKTOB, BXOAAWMX B Bnogo.

4. NpurotoebTe ebibpanHoe 6a0M0.

MNpumeuvanue: cobnoganrte TEXHONOrMM NPUroTosneHHa Baoga U npaeuna
6ezonacHon pabortbl.

5. Mpogeryctupyite npuroroeneqHoe 6nogo. Caenante sbIBO4 O €ro BKyco-
BbIX Kauyecrsax W O npopgenaHHon pabore.

lMpuMepHbIA NepeyeHb KYNHHAPHbLIX W3AENHMA:
* U3 APOMOKEBOTO CNOEHOTO TECTa — BATPYWKM WMAM 3aBUTKM M3 C/IOEHOMO
TECTa; KpyaccaHbl; NOMOCKK M3 CNOEHOMO TecTa M Ap.;
* U3 NEeCOYHOro WNM OMCKBMTHOTO TecTa — MeyeHbe, NUPOr M3 NECOYHOro

TECTa, NUPOXKHbIE, CAOMKA C [HKEMOM U A4p.

Mo cnocobam npou3soacTsa TecTa ANA MYUHbIX U3AENHH C NO3UUMHA Me-

TOLOB €r0 Pa3pbiX/IEHUA BbIAENAIOT ADOMOKEBbIE U BE3APOXCKEBbIE TEXHO-
norun. [lpoxcxesoe TECTO roTOBAT AByMs cnocobamu: onapHbiM M Gesonap-
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HbiM. Bes gpoxoxen rotoeATr necouHoe, sadenbHoe, CNOEHoe, BUCKBUTHOE,
BO3AYLWHOE W 3aBapHOE TecTo.

OCHOBHbBIM CbIPbEM XNeBONEKAPHOro NPOU3BOACTBA AB/AETCA NWEHUYHAN
M pXKaHas Myka, Bofa, APOXOKM, CONb. K AONONHUTENBHOMY CbIPbK OTHO-
CATCA PACTUTENbHOE M C/IMBOYHOE MACNO, MAaprapuH, MOJIOKO ¥ MOSIOUHbIE
NPOAYKTbl, CONOA, NATOKA ¥ Ap.

Kpome xneba npeanpustis NULLEBOW NPOMBILUNEHHOCTH  BbINYCKAOT
PA3NIMUHDIE MYUHDbIE KY/IMHAPHLIE U KOHOUTEPCKHME M3LeNus. JTO Nuuiessie
NPOAYKTbI, ANSt NPUIOTOB/NIEHUA KOTOPbIX KPOME MYyKM MCNONb3IYKT caxap,
MOJIOKO, XHMP, fHUa U Apyrye NPOAYKTbl. ITH uagenus obnagarot Xopowum
BKYCOM, BbICOKOM NUTATE/IbHOCTBIO M 3HEPreTUUECKOn UeHHocTbro. [ns Ky-
/IMHADHDBIX U KOHOUTEPCKHUX WU3AENWH MCNONLIYETCH NecodHoe, BUCKBUTHOe,
3aBapHOE M CNOEHOE TECTO.

MNOABELEM UTOIM: 1. Mo kakuM TEXHONOIMAM FOTOBAT TECTO ANA NPOU3-
goacTea uagenun u3 myku? 2. Kak v u3 uvero uarorosnsior xne6? 3. Kak roto-
BATCA pasNUuHble BUAbLI TECTA ANA KY/NMHAPHLIX U KOHOMTEPCKMX M3genun?
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{y TEXHONOIMH NONYYEHUA U OBPABOTKH
—o Pblbbl 1 MOPEMPOAYKTOB

l

o_/ Puiba sBnserca OAHMM M3 UEHHEMWMX NPOAYKTOS nuTaHus. B eé makotn co-
0—/ faepxarcs Oenku, XKUpPbl, MUHEPANbHDIE BEWECTSa U BUTAMMUHDL.
Benku copepxar aMMHOKUCNOTDI, KOTOPbIE ABASKOTCA CTPOMTE/NbHLIM Marepua-
NIOM ANA KNETOK OpraHuMaMa 4enosexa.
Jlerkonnaskue xupbl ObICTPO ycsamsaroTcA. B HUX COAEPXKATCA BUTaMMHDLI
A uD.
Bnaropaps MuHepanbHoMy cocTasy pbiby PEKOMEHAYIOT BKAKOMATL B PaUMOH
NUTaHUSA LETEH W MOXWABIX NOLEH.

Bbl y3Haere:
® 110CNeoBaTeNbHOCTL nepepaboTku PLIGHOIO Cbipbs;

® TEeXHONOTMU MEXAHWYECKOW W TeNNOBOM KyNWMHapHOW obpaborku pbibbl.

Bbl HayuuTecs:
e pasgensisars pbidy;

® roTOBWTL pasnuuHble pbibHbie Baoga.
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7.1. Mepepaborka pbiGHOro chbipbs

Kakue Buabl poibHbIX NpoaykTos Bbi 3Haere? Yro takoe Mopenpo-
LyKTbI?

Poiba 1 MOPenpoayKTbl NPOXOAAT ANMHHLIA NYTh OT MecTa UX A0BbLIuM 40 Hale-
ro crona. Mpouecc n TexHonorus nepepaboTtku pbibbl U MOPENPOLYKTOB 3aBUCAT
OT TOro, KakoW NPORYKT XOTAT MONYYUTL: OXNKAEHHDIM, 3aMOPOXEHHbIW, BsNe-
HbIH, KOHCEPBUPOBAHHDLIW, CONEHDLIK, KONYEHDLIM, B Buae hapwen u T. n.

Mopenpogyktsl — 370 HepbiOHble NULeBbie NPOAYKTbI, A0ObiTbie W3 Muposo-
ro oxkeaHa. TUNUUHLIMK MOPENPOAYKTaMU SBASKOTCS: KanbMapbl, KPeBeTky, Kpabbl,
OCbMHHOTHM M T. A.

OpgHa W3 oTpacnen NULLEBON NPOMBLIWEHHOCTH, KoTopas aobbieaer U nepepa-
Garbisaer pbiby, MOPCKOro 38epsi, BOLOPOCNH, KWUTOB, MODCKUX BECno3BOHOUYHDIX
B MULLEBYHO, TEXHUYECKYHO, MEAUUMHCKYIO M KOPMOBYKD NPOAYKUMIO, Hasblsaercs
PLIOHOK NPOMbBILWNIEHHOCTBIO.

Knaccudgukauua npeanpusatui no nepepabortke pbibbl ¥ MOpPenpoayKToB.
Mpeanpusitua no nepepaboTke poibbl MOXHO Pa3feNuTb Ha TPU KaTeropum:

e yexa no nepepabortke pbibbl, HAXOQAWMECA B HENOCPEACTBEHHOW OAM30CTH
K mMecTam nobbium. 3gech pbiby U MOPENPORYKTLI OYULLAKOT, OXNKAAIOT NPU TeM-
neparype go —5 “C, 3aMopaxkuBaroT UNKU CONAT;

* 3aB0Abl NO nepepaboTke pbidbl, PACNONOXKEHHDbIE PALOM C MyHKTaMK ONTO-
BOW TOProBNM M peanusauuu Tosapa. Ha 3tmx npesnpusTUAX NPOUCXOAWT BbINYCK
M ontosas npogaxa nonyhabpuKaTos Ha NPOM3BOACTBA KOHEUHbIX NPOAYKTOS;

o NPEANPUATHSA, HAXOAAWMUECS B MeCTax KOoHeuHoro cobita npogykumu. C 3tmx
npeanpusTui nonydabprkars! U poiBHOE Cbipbe peanusyloTcs notpedurento.

TexHonorua nepepabotku pbibbl U MopenpoaykTos. [Tpoussogcrea no nepe-
paboTke pbibbl OCHALLAKTCA CNeUMani3upoBaHHbiM 0BOPYAOBaHHEM NS Pa3AeNIKu
CbIpbA: CNEUMaNbHbIMK arperatamu, nuiamu, TEXHUKON AN CHATUS Yelyu W T. 4.
Paszgenxka pbibbl sensercs noutu 6e30TX04HbIM npoueccom. Takue NPoAyKTbl ne-
pepaboTku pbibbl, KaK KOCTH MNO3BOHOYHMKA, WKypa ¥ T. 4., UCNONL3YIOTCA & Npo-
M3BOACTBE KOCTHOM MYKM, KOTOpasi HeobxoauMa Npu W3roToBNEHMH KOMOUKOPMOB
ONA CENBCKOXO3SMCTEEHHDIX KMBOTHDIX.

B zaeucumMocTy OT Braa nepepaboTku X1Bas, OXNAKAEHHAA UK 3aMOPOXEHHAA
poiba HanpaenserTcs Ha pasfenKy, MapMHOBaHME W CONEHWE, BANEHWE WNM CYLUKY,
KONUeHue, Ha NPOM3BOACTBO KOHCEPBOB WAW NPECEPBOB.

Xusaa pbiba (peunHas waM NPOMLICNOBAS CEMENCTE KapnosbiX W OCETPOBbLIX,
a TakkKe MOpCKas, BbUosfieHHas BONM3u Oepera) 8 TOProBOM 3ane COLEPXKUTCA
B aKBapuyMe C UMCTOM BOAOMW HYXXHOW TEMNEPATypbl, COAEPXKALLEH OnpeaeneHHoe
KONMUECTBO Kucnopoda. Mo BKycosbiM CBOMCTBAM M NUTATENLHOM LUEHHOCTU XKuBas
pbiba NPesOCXOANT OXNAKAEHHYK M MOPOXeHyw pbidy. B xuson pbibe nonHo-
CTLIO COXPaHAKTCA NUTaTeNibHbie eewectea. baoga w3 3ton puibbl oTaMuarTCs
BbICOKMM KauecTeoM.



Yewys pbibbl & aksapuyMe SOMKHA NNOTHO NPUEraTh K e€ Teny, HMeTb eCTeCTBEH-
HYKO OKPacky W He umetb causu. CHynyio u Bonbryio pbiby yaansior U3 akeapuyma.

OxnaxpaénHan pbiba umeer temneparypy or +5 go —1 “C. Pazgenannyio (6e3
YelwyHr, ronosbl U T. N.) WAM HepasfenaHHyro pbiby OXNaxpawT PaccofioM, Mop-
CKOM BOAOM MU MENKOAPOONEHBIM NbAOM.

OCHOBHbLIMK NOKaA3aTEeNAMKU KAUeCTBa OXNAKLEHHON pPbiObl ABASKOTCA BHELHWH
BUI, KOHCUCTEHUMA M 3anax (rabn. 7.1).

A Tabnuua 7.1

OpraHonenTHyeck1e NPU3HaKK CBEXeCTH pbibbi

Ceexan pbiba UcnopuenHan pbiba

rnasa suinyknvie, C npo:pa-moh porosu- rna:;a 3anaswmue, MyTHbdle, Yewys nerko

uen, xabpy ApKO-KpacHnie, CAM3bL Npo- cockabnusaercs, HaCTUUHO BLINAYMBAETCA KH-

3payHas, wewys rasHuesas. Msaco umeer weyHnK 13 axansHoro orsepcrus. XKabpu ume-

cepo-Benvi yser u € TPyROM OTAeNseTcs 10T ceposarto-kpacHuii “an Bypoiit user. Msco

oT Kocre#n BA0NIb NO3BOHOYHMKA KpacHOBatoe. Mblu.ll.lbl
BANbIE, Nerxo OTAeNsAITCA OT KocTen. an Ha-
AasNMsadMu nanoueMm sMxKa He BdipasHMBaeTCR

MoposeHas pbiba AomxHa MMeTh TeMneparypy 8 ToNwe Moiwy He sviwe —8 “C.
3amopaxusanme senserca Haubonee 3HEKTUBHLIM CNOCOBOM KOHCEPBUPOBAHMA
pbibbl. OHO NO3BONSET B TEUEHUE ANMTENLHOIO BPEMEHW COXPaHATb B HEM3MeH-
HOM BuAe NepsOHauasbHble BKYCOBble M NULLEBble csoMcTBa pbibbl. MopoxeHyio
pbiby XpaHAT B XOnoaunbHMke: npu Temneparype or —12 pgo —25 C 8 teue-
Hue 12 mecsuee wnu npu Temneparype, 6nuskon k 0 °C, 8 Teuenne 2—3 cyToK.

MoposkeHoe hune — 370 MOPOXKEHbIE MbiWLb! Pbibbl Bes koxu 1 kocten. s
M3roTOBNEHUS (hM/le MCMNONL3YIOT fewa, Cyfaka, casaHa, coMa, MOPCKOro OKYHS.

MopoxeHoe ¢mne BOMKHO ObiTb UMCTLIM, NAOTHBLIM, C POBHOM NOBEPXHOCTHIO,
NPaBUNbHOW pasfenku. LlBer ecrecTBeHHbIM, KOHCUCTEHUMSi NOC/ie OTTauBaHus
nNoTHas. 3anax, CBOWCTBEHHbIM ceexen pbibe.

Mpeanpuatus, paboraroume ¢ TaKUMK CKOPONOPTALLMUMMUCA NPOAYKTAMM, AOMK-
Hbl TWATENbHO COBMOLATL TEXHONOMMIO NepepaboTku pbibbl, CTPEMUTLCA MaKCH-
ManbHO 3MEKTUBHO MCNO/b30BATL CbIPbE, NOBLILATL KAYECTBO NPOAYKUMH M 3a-
LEeHCTBOBaTb MaKCHMMyM NPOM3BOACTBEHHLIX MOLLHOCTEHM TOro obopyaoBaHus, Ha
KOTOPOM OHK paboraior.

CNOBAPD: puitHas npoMbiuneHHocTs; xueas puiba; oxnaxaéHHas
puiba; MopoxeHoe dune; mopoxeHan psida.

NMPOBEPbLTE CEBSA: 1. Kaxosa xnaccudmkauus npeanpuatui no nepepaborke puibm?

2. Mepeuncnure OCHOBHLIE OPraHONENTHHECKHE NPUIHAKA OnpegeneHus Kauecrsa puibol.

* I NMOYEMY ua crone COBPEMEHHBIX NIOREH PERKO MOXHO YEMQETD DEUHYIO MW O3EPHYIO poiby?
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7 2 Muuesas yeHHocTs puibbi. MexaHuueckan

M Tennosas KynuHapHasa obGpaborka pbibbi

Yro Bbl 3HaeTre 0 nonbse ynorpedneHus poidbl B nuwy? lMouemy
pbiba Heobxoauma u nonesHa ANs 340POEbA Yenoeeka?

MNuuwesan ueHHOCTb pbibbl. Puiba fBNSETCA NErKOYCBOSEMbIM NULLEBLIM NPO-
ayktom. B Hen copepxarca Genku (13—23 %), xupbt (0,1-33 %), MuHepanbHble
sewectea (1-2 %) u suramunnl A, D, E, B, B ,, PP, akctpaktueHble sewecrea.

HKup pbibbl NErko yceaMeaeTcs OpPraHM3MOM UYENOBEKa, a NPUCYTCTBUE BUTaMM-
Hos A u D 3HaumTensHo nosbiwaer eé ueHHocTo. Hanbonbliee konuuectso xupa
COAEPXHT Takas pbiba, Kak yropb, MMHOra, OCETPOBbIe, /IOCOCEBbIE U Ap.

CoeauHutenbHas TkaHb pbibbl B OCHOBHOM pbIX/Nas, COCTOMT M3 TOHYAWLIMX
KONNareHosbix B0NOKOH' (B 5 pa3 meHblue, UeM B MsACE XMBOTHLIX). JTUM B 3Ha-
YUTENLHOW CTENneHu OODBACHAETCA HEXHan KOHCUCTEHUMSA, XOPOWas YCBOsSeMOCTb
Maca pbidbl.

Yucrka poibbl — 310 Heobxoguman npouenypa. Cunwars yewyio cnegyer cneuu-
aNbHLIMU MHCTPYMEHTAMM, HauMHas C XBOCTA, CHMMATb KOXY — HauMHaa C rofioebl.

Conutb pbiby cnefyer oueHb akKypaTHO, He LONyCKas BblAe/IeHMs COKa, WHaue
NoCNe NPUrOTOB/NEHMUS OHAa CTaHEeT CYXOBAaTOM.

MogkuensioT puiby YKCYCOM MK NIMMOHHBIM COKOM.

B marasuHe MOXHO KynuTb pbiby pas/iMuHbiX BULOB NPOMbILNEHHOH 00paboTku:
HepasfeNaHHyo, NOTPOWERYID € rONOBOM, NOTPOWEHY Oe3 ronossl, nonydab-
pwMKar.

MexaHHYecKyl0 KyNHHapHYI0 06paboTKy pbibbl ELINONHAOT Nepes TenNoBoH
KyNuHapHou obpaborkon. MexaHuueckas Ky/uHapHas obpaboTka pbibbl COCTOMT
M3 CNepyrowmx onepauum:

* Pa3MOPaXKMBaHKE, KOTOPOE MO380NAET BOCCTAHOBWUTL CTPYKTYPY MbiLLEUHOM
TKaHU poibbl B8 NPOUECce NOrNOWEHUs BOAb!, UCNONb3YEMOM NPHU Pa3MOPAKUBAHUH;

« BbiMauusaHue (CONEHOM pbuibbl), B pesy/brarte KOTOPOro COAEpPXaHWe CONM
3HAYMTE/IbHO YMEHbLIAeTCs;

* pasfenka, 3aKNHaloWanca B YAANEHWH Yellyu, NNABHUKOB M BHYTPEHHOCTEH;

* NpUrotosnenye nonydadpukaros: KpynHble (uenas pbiba); NOPUHOHHDLIE; Men-
KOKyCKOBble (a5 pbibbl B8 Tecte, CONOMKM M apyrux 6n04).

Tennosas kynuHapHana o6pabotka pbibbl. Buibupars cnocob rennoeon obpa-
OOTKM ClieayeT B 3aBUCMMOCTM OT BHEWHEro svia PLIOHOM MAKOTH: €CNU MAKOTb
NNOTHasA, TO pbidy Cnegyer BapuTb WAW NPUNYCKATb, a €CNKM OHa HEeXHas U Co-
yHas, pbiby cnepyer xaputb. Baputb pbiby MOXHO UENUKOM (TYLWKOM), KPYNHbLIMM
NOPUMOHHBIMU KYCKaMu, NOPUMOHHLIMKM KYCKaMW M3 NNactoeaHHOW pbibbl. Kycku
Hape3alT NOMNEepeK BOMIOKOH, a HOX LepXar nog NpsMbiM yraom K poibe. Koxy
HaApes3alT Ha KaxLoM Kycke B 2—5 mecrax.

1 - - -
Konnarewn — npocton uenonHouenuvin Genox. [pu tennoson obpaborke on nepexoaut
8 raoTuH, cnocobuniin obpazoesizath CTygeHs.



Ins npunycKaHus MCNoNbayioT uenyro poiby, HeKpynHble 3BeHbs, NOPUMOHHBIE
KYCKHM nnactosaHHon pbibol. Kycku paspesator, gepxa HOx nog yrnom 30° k poibe.

Ins KapKu OCHOBHLIM CNOCOBOM UCNONBLIYIOT LEeNy:o pbiby, 38eHbs, NOPUUOHHBIE
KYCKH KPYNHOH (hOpMbl, NOPUMOHHDBIE KYCKH, Hape3aHHbie M3 NNAcTOBaHHOW Pbibbl.

C HeBoNbwKMM KONMUECTBOM Xupa XapsaT pbidy 8 ckosopoge. Obmbie M no-
yuctue, pbiby pasgenviearor. Menkyo poiby >Kapat UeNMKOM C ronoeson unm Hes
HEE, KPYMNHYK HapesalwT Ha NOpPUMOHHbIe Kycku (nog yrnom 457). 3arem poiby co-
NAT ¥ nasupyior. XXup 8 ckoeopoake warpesaror go 130—180 “C u eviknagpisaror
pbiby. MNocne obpaszosaxns KOPOUKM pbiby NepesopayMsaroT Ha APYryK CTOPOHY.
Mpouecc >xapku poibbl gamres 10—15 muH.

MoaroToeneHHyo puiby NaHUPYIOT B MyKEe MM MOMOTLIX NLUEHUYHLIX CyXapsX,
4TOOb!I NPH KapKe He TEPANOCb MHOMO XMAKOCTU WU NonesHbix sewecrs. [na nyy-
LUEro NPUKPENNEHUA NaHUPOBKU K NPOAYKTY €ro CMauMBaioT 8 CNeuUasbHOM XUAKO-
CT¥ — NbEe30HE, B CMECH CbIPbIX AL C MOJIOKOM WK BOAOH C A0DasneHremM CoNu.

Mepen npurotosneHuem puibHbIX BI04 AN YNYULWEHHS BKyCa M apomara pbidy
MapuHyloT. MapuHOBaHHe — 3TO NPOLECC XMMMUECKOM KYNWHapHOM 0Opaborku,
3aKNOHAKOWMHCA B BbIAEDKKE NPOAYKTOS B PACTBOPaX NULLEBLIX OPraHUYECKUX K-
CNOT ANA NPUGAHUA FOTOBLIM M3LENUsM HEODXOAMMOrO BKyCa M apoMmara, a Takxe
LNS PA3MANYEHHUA COEAUHMTE/IbHBIX TKaHeW pbibbl.

TyweHHe — WHMPOKO PacNpPOCTPAHEHHbIM YAOOHBLIH €NOcod NPUroTosNeHUs
6N:04 M3 MOPOXKEHOM MOPCKOW pPbibbl, TaKk Kak [aér BO3MOXHOCTL A00asnaTbL
camble pa3HoobpasHble Npunpasbl.

Puiby cnegyer Tywurs 8 HeBONBWOM KoNuuecTee 80abl ¢ A0DaBNeHUEM CNUBOY-
HOrO Macna, XOpOLWero Ha BKYC PaCTMTE/IbHOrO Mac/ia MM >Kupa.

Puiby sanekaior gsyms cnocobamu: nog coycom mnu 6es coyca. bes coyca
3anekaiT 00bIuHO Uenyio poiby (OUMLLAKOT, NOCLINAKT CONLIO, NEPUEM U 3aneKaroT
B AyX0BOM LWKady).

KoTtnerHylo Maccy rovosar uM3 Tpecku, NWUKLWM, LWYKH, CyAaKa, MOPCKOro OKY-
HA U Opyrux BUMGOB pbibbl, a Takxe W3 dune nonyobpaboraHHon puibul. Kotner-
Has Macca — CKOPONOPTAWMHCA NPOAyKT. s e€ npurotoenexus pbidy u Mo-
JIOKO MCNONb3YIOT OXNaxaeHHbIMK. Mocne nponyckaHua uepes mscopybxy maccy
OXNAKAAOT W Cpasy pasfensisaiT Ha nonydadpuxarst: KOTAETs! pbibHbIe, BUTOUKM
pbibHble, Tedrenu pbibHbie, pyneTbl, 3passl, MPUKAneNbKu, TebHOe.

CNOBAPDbD: maputosanue; TyweHue; 3anekaHue; KOTNETHAA MAacca.

NMPOBEPDLTE CEBA: 1. Mouemy & paunon nuTanua Yenosexa cneayer obazaTeNvHo 8KNIO-
uvarb bnioga #3 pwbm? 2. Kaxue sugm rennoson obpaborku npUMEHSIOTCR NPH NPUroTOBAEHWM
puibunix 6m05? 3. C kaxon uensio nepep npurorosneHunem puibusix 6Gmog poiby nogxucansawor?

OBOCHYMTE, npu Kaxkom cnocobe NPUroToBNeHus pbl6bl nonyvaeics GHDAO. caMmoe no-
nes3Hoe gns 340p0O8bA.
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7 3 Mopenpopykrbl. PbibHble KOHCEpBbI
U M npecepebl

Kakylo nurarensHyo UeHHOCTb UMEKT HepbiDHbIE MOPENPOAYKTbI?

Mopenpopaykrbl. HepbibHbie nuwessie NpoayKTsl Mops (MOPEnpoayKTbl) Aens-
IOTCS YaCTbiO pauuoHa nutawus yenoseka (puc. 7.1-7.4). Muorue Hapogbi Mupa
U3Apeene NPesnodYUTaOT MOPENPOAYKTLI OCTA/IbHLIM BMAAM NULLEBbIX NPOLYKTOB.

HepbiBGHble nuuiesbie NPOAYKTLI MOPS MCNONL3YIOT OAS NPUIOTOBNEHWS DPa3HO-
obpasnbix 6104, B TOM UMC/IE CANATOB M 3aKYCOK. JTH NULLEsble NPOAYKTbI obna-
JaoT Bonee BLICOKOM NUTATENLHOM UEHHOCTbIO, YeM pbiba.

Benku Msaca 6ecno3BOHOUHBIX XHUBOTHLIX COLEpPXKaT HEODXOAMMbIE aMUHOKUC/O-
Tol, BUTaMuHbl B, Bz, B, B, C, nposuramuH D, a Takxe MuHepanbHbie sewlecTsa:
Meab, MapraHel, UMHK, Kanbuum, ocdop, Mog U Ap.

Mopckas kanycta (namuHapus) siBASETCS OLHWM M3 CaMbiX NONE3HbIX MOPenpo-
ayktos (puc. 7.5). OHa copepKuT MHOrO HeoBXOAMMOro YenoseKy Hoaa, aMMHO-
KMCNOT, BUTAMUHOB M MUKDO3/IEMEHTOB, 8 TOM YWC/IE Te, KOTOpLIE HE HaWTH HU
B O4HOM ADYrOM PacTeHWM.

KoHcepBamMu HasbigaioT NULLEBble NPOAYKTLI, NOABEPrHYTbHIE KOHCEPBUPOBAHUIO
U NOMeLEHHble 8 repMeTnyHy:o Tapy. lMocne takon nepepabotku (Tennosas ob-
paboTtka u repMeTMuHoe YKynopusaHue) NPOAYKTbI MOryT AO/Aroe Bpems Coxpa-
HATbCA. B xome KOHCepBMpOBaHMA NULLEBbIE NPOAYKTbI OBA3arensHo nopgeepra-

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




o._/Pnc. 7.2. [leycTsopuarsie MOAMIOCKH: @ — MOPcKon rpebewox; 6 — muaun; 8 — ycipuua

goa —

a) J 6)— =

O—/Pm:. 7.3. NlonosoHorHe: @ — OCOMUHOr; & — Kanbmapbl

o_/Pnc. 7.4. Mopcxon ex

o_/Pnc. 7.5. Mopckue sogopocnu

[
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IOTCA CTEPUNM3EUMM — MONONHUTENBHON Tennosorn obpaboTke AN YHUUTOXKEHUS
NoBbIX MUKPOOPraHU3MOE.

B npouecce npoussopacrsa poibHbIX KOHCEDPBOB HE CHUXXAETCA KaIOPUMHOCTDL
coipbsi. MuHepanbHbie sewecTsa, cogepyawmecs e poibe v Mopenpogykrax, Tak-
e COXpaHAKTCA npakTuuecku Ge3 norepb. B npouecce npou3ssopcrsa puiBHbIX
KOHCEPBOB U 8 pe3yNbrate Q/IMTENbHOIO XPaHEHUA Pa3pyLLaeTCA YacTb BUTAMUHOB,
copepxawmxcs B poibe U Mopenpoaykrax.

PbibHble KOHCepsbl B 3aBMCMMOCTM OT cnocoba obpaboTku pouibbl Npu KoHcep-
BUDOBAHUM [ENATCA Ha CNeAyoUMe BUabL:

* pbiBHbIE KOHCEPEbI U3 HATYPaNbHOrO Cbipbs. Bycosbie U apoMartuyeckue Ka-
yecTsa roToBOro NPOAYKTa 3aBUCAT OT NPUPOAHBLIX CBOMCTE CbIPbS;

* pbibHble KOHCEPBbI M3 MNOAroTOBNEHHbIX nonydabpuxkaroe. B npouecce wmx
npou3soAcTea pbiba u MOpenpoayKTbl 0bpabartbiealoTca pasnuuHbIMU cnocobamu
TENNOBOM U XUMHUUECKON 0DpaboTKM, B pesy/bTare Uero U3MEHAETCs HaTypanbHbiM
BKYC CbIpbSi.

Mpu KOHCepsupoBaHWM 8 pesy/brare Tennoson oOpaboTkM MbileyHas Macca
pbiBbl YNNOTHAETCA, YMEHbLIAETCSA €€ OOBLEM, NOBLILLAETCA KaNOPUHHOCTD, NPOAYKT
npuobpertaer cneyndHUUEcKui BUL, 3anax U BKYC.

Ha Ganky KoHcepeos obszaTeslbHO HAaHOCMTCA Mapkupoeka (puc. 7.6).

B nepsom psagy ykasvisaerca gara uarotosnesusi: uucno (or 01 go 31), mecay
(or 01 pgo 12), roa (ase nocnepuue uucpsl roga). Bo sropom psgy — accop-
TAMEHTHbIM 3HAK: OAMH — TPM 3HaKa (undpbl 4 OyKebl) U HOMEP NPeANPUATUA-
M3roTOBUTENS: O4UH — Tpu 3Haka (umdpbl M Oyksbl). B Tpervem pagy — Homep
cMeHbl (0gHa umdpa); uHAeKC pbibHOK npombiwnerHocTH (Bykea «P»).

MpecépBamMu HaszbiBaOT NPOAYKTbI, NOABEPTHYTbIE CMEUMANBHOW TENIOBOM 0b-
pabotke 0e3 CTepunM3auMM v repMETHUHO ynakosaHHble. [Ipecepesl MMeT 3Ha-
UMTENBHO MEHDLLWMH CPOK XPAHEHUSA, YeM KOHCEpBbl.

Ha 3tukeTke npecepsoe fomxHa ObiTb HaHeceHa Hagnucb: «[lpecepebl XpaHUTb
npu Temneparype OT _ A0 _ He Gonee _ mecsues».

MpeanpUATHUA-U3rOTOBUTENH, UMEIOLME YHUBEPCANbHbIE KOMMNOCTEPbI, MAPKMPY-
IOT KPbILWKY 8 TpM psga. B nepeom pagy yKasbisaercs gara U3rotoeneHus (Yucno,
mecsay, rog). Bo sropom psgy — Homep cMeHbl (ogHa uudpa), aCCOPTUMEHTHbIN
3HaK (OT ogHOro Ao Tpéx 3Hakos). B Tpetbem pagy — 1un KoHcepsoe (Byk-
ga «P»).

(}—/Pnc. 7.6. Mapkuposka xkoHcepsos




Mpasuna xpaHeHWs KOHCepBOB. PuibHbie KOHCepsbl xpaHaT or 6 mecaues ao
3 fleT Ha XOpOLWO BEHTUAUPYEMbIX W OTan/MeaeMblX CKNagax npu Temneparype
2-15 °C v ortHocutenbHon snaxHoct 70—75 %.

Mpy ANUTENBHOM XPaHEHWM KOHCEPBbl CTAPEioT, 8 HMX HAaKan/MBarTCs NPOAYK-
Tl MMAPONUTHUECKOTO pacnafa Oenkos, U3MEHSETCS CTPYKTYpa MbILEeYHOH Maccehl
PbiBbl: KOHCUCTEHUMA CTaHoBWTCA Oonee markon, apsbnon, Hapywaerca uenoct-
HOCTb KYCKOB, M3MEHSAIOTCA CBOMCTBA Macna M coyca, oxucnserca >xup. MNosens-
OLMECH BHYTPH DAHOK KOPPO3MM BEAYT K YBE/IMUEHWIO COAEPXKaHWsl B NPOJyKTe
0/108a ¥ NOABNEHUIO META/VIMUECKOrO NPHBKYCA, NOTEMHEHUIO MACa W TOMATHOro
coyca. B copepxumMom BaHOK MOryT NpoTeKkatb W APYrye CAOKHDLIE XMMHYECKHUe
peakumM, KOTOpble BeayT K YXYAWEHWIO Kadecrsa NpPoAyKTa.

MopoKM KOHCEPBOB MOXHO Pasfie/IMTb Ha BHeWHWe U BHyTpeHHWe, K BHewHuM
NOPOKaM OTHOCHTCS HaNuuue pXasbix M AeopMUpoBaHHbiX OaHok. K BHYTPEeHHUM
NOPOKaM OTHOCATCS pa3sapeHHOCTb (kaweobpasHoe cocTosiHue) pbibbl, HegocTa-
TOYHOE HanofiHeHue BAHOK COMEPXKUMbBIM, HaMUMe TBOPOXMCTOrO OCaaKa, Cnos-
3aHME KOXHLUb! C KYCOUKOB pbiObl, NOABNEHUE HENPUATHOrO 3anaxa MU M3MeHeHWs
KOHCHUCTEHUMH COAEPUMOro.

BHUMAHME! Taxkue puibHbie KOHCEPBbI MK KOHCEPBbI U3 MOPENPOAYKTOB €CTb
Henbas! [axe nocne tennoson obpaborku ynotpebnesre 3TMX NPOAYKTOB MOXET
NPUBECTU K CEPLEIHOMY OTpaeNeHuto!

NMPOMECCHUU U NMPOU3BOACTBO. Ha npeanpusatusax no nepepaborke
pbiBbl paboTaoT: MaWKUHKCTLI PLIBONPOMBICNOBLIX MalMH U MexaHu3mos, obpabort-
YUKK PbiObl U 0OPabOTYMKKM MOPENPOAYKTOB, ONEpaTops! PbIBOKONTUALHON Mexa-
HU3MPOBAHHOW JIMHMM, ONEPATOPbl CKOPOMOPO3MABLHLIX annaparosg ¥ T. fn.

Ha npegnpustiax no npou3sogcTsy puibHbIX KOHCepsos paboTaiTr chneuuani-
CTbl PasHbiX NPOECCHH, UMEIOLLME BbiCLuee ¥ cpeaHee NPOdECCHOHANBHOE TEXHO-
noruyeckoe obpaszosaHue. MexaHUK-HANaAUMK TEXHONOMMYeCKoro oBopyaoBaHUa
0BCNYKUBAET U PEMOHTUPYET KONTH/bHBLIE YCTAHOBKM, (DAaCOBOUHOE W BCNOMOra-
TenvHoe obopygoeanue, obecneunsaer Becnepebornyio PaboTy TEXHONOrMYECKOro
obopyposanus. TexHoNor poLibHOTO NPOM3BOACTBA OCYLECTBNAET KOHTPONL Kaye-
CTBa roTOBOM NPOAYKUMHM, NNAHUPYET W OPraHu3yer NPOM3BOACTBEHHLIA NPOLECC
U 1. a. Paboure obpabarbiearor pbiby B Uexy NpeanpuUsTus.

CNOBAPDbD: mopenpoayxrsi; koHCEpBsI; npecepsst.

NMPOBEPBTE CEBSA: 1. Kakue MOPENPORYKTLI MCNONLIYIOTCHE B KyAWHapHbIX uensx?
2. B ueém 3aknoMaercs nuwesas UeHHOCTs mMopckon xanyctol? 3. Yem xoxcepsst 01AMualOICR OT
npecepsoa? 4. Pacckaxure o mapkuposke poibxbix KoHcepsos.

-
- -

&) HOAYMAMTE, noveMy CPOK rapaHTMIHOIO XPaHeHWR Kowcepsos orpaxusied. Ouu segb
rEDMETHYHO 3aKPbITol U NPOWAW TENNOBYID WAM XAMuueckyr obpaborky.
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o KABUHET U MACTEPCKAHA

o

npaxmuecxue 3apjaHuna

1. Noarotoebre coobueHre (pedepar) «Poiba — BGeCUeHHbIH UCTOUHMK Ky-
/IMHAPHDBIX LUEAespoB.».

2. ObvsicHuTe 3HaueHue TepMmuHa «nonycadbpukary. [na obvsacHesus Moxere
BOCNO/IL30BATLCA QONONHUTENLHLIMA MCTOUHMKAMM.

3. Paspaboraite MeHO pbiBHOro pecropaHa 340pPOBOrO NUTaHUs: cobepw-
Te rpynny; y3HaWwTe, Kak COCTAB/ISIETCA MEHHK; NPOAYMaWTe 3ambiCeN MeH:;
pacnpegenure 0BA3aHHOCTH M COCTaBbTe MeHIO; OhOPMHUTE MEHKO PUCYHKaMM
v hotorpamsaMu; OLEHUTE KayecTeo pa3paboTaHHOro MeH:.

JlaboparopHo-npakTuyeckue paborbl

1. ONPEAENEHWE AOBPOKAYECTBEHHOCTU PbiBbI
OPFTAHONENTUYECKUM METOAOM

ObopynosaHue caHuTapHO-NUWeBon axcnpecc-nabopartopuwu
(CN3N-Y) M npoAYyKTbE NNACTUKOBbIM nogHoc — 1 wr.; nuHuer —
1 wr.; HoX — 1 wr.; obpazey poidbl.

MocneposarenbHocTs pabortbi
1. Ochopmure 1abnuuy e Terpagu.

O6pazey pvibm

Mokazarens kauecrsa
Habniogenne 3aknwouenne

lhaza (ssinyknvie, ¢ npo3payHont
porosuyen)

Xabpoi (o7 spxo-kpacHoro ao pozo-
BOrO usera)

Muiweunan macca (user cepo-Genvii
(unm po3osbin ¥y NOCOCEBLIX); C TPY-
ROM OTAENRETCH OT Kocrewn)

Yewys (rnsuuesasn)

Cnusb (npospaunxas)

Koucucrenyus
(nnoTtHas; npu HagaenuBaHMMA nanbuem
AMKa BuipaBHMBAeTCR)

3anax (csexei puibbi)

Buisog
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2. Mposepure uccneposarre obpasuya puibbl ¥ 3anuwuTe HabnopeHus, 3a-
KNOYEHUs1 U sbisod 8 Tabnuuy.

2. ONPEAENEHUE CBEXECTU PbiBbI
METO[IOM XWMWYECKOrO 3KCMPECC-AHANMU3A

ObopyaosaHue CcaHUTapHO-NMueBoW 3kcnpecc-naboparopuu
(CN3N-Y), peakTusbl ¥ NPOAYKTbL NNACTHMKOBbIM nogHoc — 1 wr.;
nepuatku — 1 napa; nuHuetr — 1 Wr.; CTeKNsAHHaA nanoyka — 1 wr.; nu-
nerka-kanenbHuuya — 1 wr.; Hoxx — 1 wr.; rapenka — 1 Wr.; MHAUKaTOPHANA
bymara «Jlakmycosas cuHas» — 1 WT.; uHauKatopHas Bymara «Jlakmycosas
KpacHas» — 1 wr.; gucTuanuposaxHas sopaa; obpasupi puibsr — 3 wr.

MocnepoBarenbHocTs paborsl
1. Odopmute 1abnuuy 8 TeTpagm.

Homep obpazua Haszsaumne poibni Peaynsrar uccnegosanun
1.
2.
3.
Buisog

2. Hagpexyre 0bpasubl pbibbl Hoxxom. CMourTe MHaMKaTopHble Bymaru «Jlak-
MycoBasi KpacHas» M «JlakMycoBasi CHHAS» AUCTHMNIMPOBAHHOW BOLOW M3 Ni-
neTku-kanenbHuubl. MNomecture uHgukatopHbie Bymarn 8 paspes pbibbl v npu-
XKMUTE KX K MBILEYHON TKaHW Pbibbl CTEKNSAHHOM NaNOYKOM.

3. MNogoxgure 10 MUH, PACCMOTPUTE U3MEHEHWA OKPACKK MHAWKATOPHbLIX Oy-
mar, caenante BbiBOA.

NMpumeuanun: 1. Ecnu wunauxartopHas Oymara «JlakMycosas CUHASY
OKpacunach 8 KpacHbik user, 1o pbiba csexas.

2. Ecnu ungukaropran Bymara «JlakMmycoBas kpacHasi» Oxkpacuiach 8 Cu-
HWM UeeT, To pbiba HepobpokayecTeeHHan.

3. ONPEAENEHUE JOBPOKAYECTBEHHOCTU PbIBHBIX KOHCEPBOB
OPTAHONENTUYECKMM METOAOM

ObopyaosaHue: nnacTvkosbii nogHoc — 1 wr.; tapenka — 1 wr.; nue-
uer — 1 Wr.; KOHCepsHbIM HOX — 1 WT.; poidHble KOHCepsbl — 1 BaHka.
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MocneposarenbHocTs pabortbi
1. Ochopmure 1abnuuy 8 TeTpasv.

O6pazey poibm

Mokaszarens xawecrsa
Habniopgenne 3axknwouenne

Dara usrotosnenus (gencrsve cpoka
rOAHOCTH)

Cocrosuue koHcepsHon Oanku (Her
PXaBYMHLI M NOMATOCTEN)

3anax (be3 nocropoHHux 3anaxos)

Koucuctenuns (nnortvas, couxas)

Buewnuit sug (xycku He passape-
Hbie)

Buisoa

2. MNMoAroTosbTE KOHCEPSL! K UCCNEAOBAHMIO: OTKPOUTE KOHCEPBHYIO BaHKy.
3. MNpoeegure uccnegosarue puibHLIX KOHCEPBOB, 3anvwuTe HabnoaeHus, 3a-
KNKOUEHHA ¥ BbiBOg 8 Tabnuuy.

Mpakrtuueckue paborbi

1. PA3AENKA YEWYWYATON PbiBbI

MHBeHTapb M nocypa: pasgenouHas gocka PC — 1 wr.; Hox — 1 wr;
pbibounctka — 1 wWr.; npucnocobnenue ans yganeHus vewyu — 1 Wr.; Ky-
XOHHbIE HOXHMUbI — 1 Wwr.; Mucka — 1 wr.

MocneposarenbHocTs paboTbi

1. Ouucrure pbiby OT uewyu B HaNpPaB/NEHMM OT XBOCTA K rONOBe, HauuHas
c Bokos, a 3arem ¢ BprowKa.

2. Ypanure NNasHUKM, HaumHas CO CNUHHOMO NNABHWUKA.

3. Monoxure puiby Ha JOCKY M caenante Hagpes e Oprowke (no Hanpaene-
HUIO OT NONOXKEHUS MEXAY PYAHLIMU NNasHWKaMK K ronose puibbl). Joeens
HOX 4O ronosbl pobibbl, NOBEPHUTE €ro U paspexvre OPIOWKO 40 aHaNbHOro
OT8EpPCTHA.

4. Ypanure BHYTPEHHOCTH, He MOBPEXAAA XKENUHLIA My3bipb, MHade pbiba Oy-
AET MMETb HENPMATHDLIM BKYC. 3a4UCTUTE BHYTPEHHIOK MONIOCTL OT NNEHKHM.
5. MpomonTe pbiby XONOAHOH BOAOH, NOACYLIMTE,

6. Paspexbre puiby No NO3BOHOYHMKY nononam, nonyyas dune: sepxHee —
6e3 KocTel U HxHee — C pebepHbIMU KOCTAMM M Nno3soHouHUKOM. C dmne
He CHATa KOXa.



7. Orgenure pebepHble koctu. Orgenure koxy. Hapexste poiby nonepék Ha
NOPUMOHHDIE KYCKM MAW ANA NPUrOTOBNEHUA KOT/IETHOM MAcCbl.

2. TIPUroTOBNEHUE KYNUHAPHOIO BNIOAA M3 PbiBbl UK U3 MOPENPOAYKTOB
(no ebibopy)
Habop nuwiesbix NpogyKTos, MHBEHTaps M ODOPYAOBaHWs cnepyer Bbibu-
partb 8 COOTEBETCTBMU C PEUENTYPOH W TEXHONOTHEN NPUIOTOBNEHHMA.
Buibop kynusapHoro 6nioga ocywecrsnsercs rpynnou (6puragon). Mox-
HO BOCNONL30BATLCA KY/NMHAPHLIMU KHUramu, MHTEpHeTOM WM uaesamu w3
Konunku peuentoe & kabunere kynuHapuu. Cornacynte csow sbibop ¢ yuu-
Tenem.

MocneposarenbHocTs paborsl

1. 3apaHee nogarotosbre HeoOXOAMMbIM HABOP NMLWEBbLIX NPOAYKTOB, BXOASA-
Wux B peuentypy ebibpaHHoro sawen Opuragon Gnoga u3 poidbl.

2. Onpepienyre KayecTeo NULLESbLIX NPOAYKTOB, HCNONb3YEMbIX ANA NPUrOTOB-
nenun Gnopa.

3. Mpurotoeste kynuHapHoe B0 M3 pbibbl (MAM U3 mopenpoayxtos). B
xoge pabortbl cobnogante TEXHONOIMUID ero NPUroToB/IeHUA U npasuna bes-
onacHon paborbl Ha KyxHe.

4. MpopaerycTupyitte npurotoenerHoe 61040 13 pbibbl (MAM U3 MOpenpoayk-
108). Caenante sbiIBOL O €ro BKYCOBbIX KayecTsax v O npogenaHHon pabore.

MpumepHbIi nepeveHs 6n10A: OTBapHan Tpecka ¢ KaprodeneM; BapeHbIn Newy;
pPbIBHLIM Cyn; Kapacu, XapeHHble CO CMETaHOMW; KOT/ETbl U3 cynaxa (LKW, xeka,
MMHTas); canar M3 MOPENPOAYKTOB W Ap.

Bonblwyo J0N0 B pauvoHe NUTaHUsl YesNoBeKa COCTaBNAT pbiba v Mo-
penpoaykTbl. Pasnuualor npecHoeogHy: M Mopckylo pbiby. Mopenpoayk-
Thl — 37O HepbiOHbie nuLesble NPOAYKTLI, 4oObiToie U3 Muposoro okeawa.
TUNUUHBIMK MOPENPOAYKTAMU ABASIOTCA: KaNbMapbl, KPEBETKM, Kpabbl, OChb-
MUHOTM W T. 4. Orpacnb NULLEBOH NPOMBIWNEHHOCTH, KOTOpas CBsi3aHa C
nobuiuen M nepepaboTKON pbibbl, BOAOPOC/NEH, MOPCKMX OECNO3BOHOUHLIX
B MNULLEBYIO, TEXHMUECKYID, MEAWLMHCKYIO ¥ KOPMOBYHO NPOAYKUMIO, Hasbl-
BaeTCs PbIOHOM NPOMbBILNEHHOCTLIO.

Poiba siBnsieTcs fNerkoycsosieMbiM NULessiM npogyktom. B Hen copep-
warca Benku (13-23%), »xupbr (0,1-33 %), mMuHepanbHbie selwecTsa
(1-2%) v suramuunt A, D, E, B, B, PP, akcrpaxTusHbie ewecrea.

HepbibHble nuweeble NPOAYKTbI MOPS MCNONL3YIOT AN NPUIOTOBNE-
HUA pa3HoobpasHbix 6104, B TOM uuCNe CaNnartoB M 3aKyCOK. ITH Npo-
AykTol obnagaor Gonee BLICOKOW NUTATENIbHOM UEHHOCTBbIO, 4eMm pbiba.
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Benku msaca GeCcno3BOHOUHLIX >KUBOTHLIX COLEPXAT HeoOXoAWuMble amu-
Hokucnotbl, eutamunbl B, B, B, B, C, npoeutamun D, a takke mune-
panbHble BewecTea: Mefb, MapraHey, UMHK, Kanbuui, cocdop, rog 1 ap.

Pbiba 1 MOPEnpoayKTbl 8 MNULLEBLIX NPOU3BOACTEAX NOABEPrarTCA KOH-
CEPBUPOBAHUIO U NPECEPBUPOBAHMIO ANS YANMHEHUSA CPOKOB XPAHEHUS NpM
peanu3auum B TOProsoM CeTu.

NOABEAEM MTOIM: 1. Nouemy 3amopoxeHHas pviba MeHee nonesHa, yem
CBEXXEBbINOBNGHHAR, XMBAA MNW oxnaxaeénHas? 2. Y70 OTHOCMTCA K MOpenpoayk-
tam? 3. Kakum Bugam obpabotku nogsepramotcs pbiba v MOPENpPOAYKTbl Ha npea-
NpUATHAX NUWeBoH npombiwneHHocTH? 4. Yem npecepsbl OTAMHAIOTCH OT KOHCEp-

BoB?
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l

Ot Hayka ygenser GONblioe BHUMAHWE M3YYEHMIO M MCNONL3OBAHMIO MAarHUTHDBIX,
o— INEKTPHUUECKHX U 3NIEKTPOMArHUTHBLIX Nonen. X 3Heprusa [OCTaTOuHO yHMBepCanb-
Ha M nerko npeobpasyercs 8 Apyrue BUAbI 3HEPru.

Bbl y3Haere:

® KaK NpossNfTCs CBOMCTBA MArHUTHOIO M 3NEeKTPUYEeCKoro nonewu;
® 4YTO Taxkoe 3nenrpuuecxuﬁ TOK, KaK U C NOMOLWDBIO Yero ero nonyvator;
® KaK BO3HMKaeT U KaK MCNoONb3yercs INEeKTPOMarHMTHoe none.

Bbl HayuuTecs:

® MPUMEHATL B ObiTy M NPAKTHYECKOW AEATENbHOCTH 3HAHWA CBOMCTE MarHur-

HbIX, 3/IEKTPUUECKHUX M 3/IEKTPOMArHUTHBIX NONEH;
® UCNONL3OBATL YCTPOWCTBA, M3/yYaloLMe MarHUTHOE None, NPU NPOEeKTMpPOsa-
HUM U CO3[aHWK MOJENEen.
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JHeprus MarHUTHOro nons

4 Kak onpepenutb, €Cib /1M y PAacCMaTpUBAEMOro NpeaMera MarHui-
Hole ceoncTea? [Npueegure npumepb.

MarHuTHble cBOMCTBA. Hexotopble mMetanibl U ux cnnasbl 0BNanaroT MarHur-
HbiMu ceorcTeamu. [pexxae scero 31o cnnasbl xenesa. OHu HasbiBawTCA heppo-
MarseTvkamu. MarHuTHbIMKM CBOMCTBaMM 0DNAfa0T TakKe MEeTaiibl HUKENb M KO-
Banbr.

Tena, obnagaouwme MarHUTHLIMM CBOMCTBaMM, BCErga MMEKOT Asa Nnonkca: ce-
gepHbii N u oxHbIR S,

Lea marduta, cOnmxeHHble ApYr € APYroM OAMHAKOBbLIMM MNOMKOCaMM, OTTaNn-
KusaloTCa Apyr ot apyra. Ecau nonoca npoTtvsononoxHble, TO MarHuUTbl NPUTS-
rusaroTca Apyr K apyry. Cuna OoTtankueaHus wmnv NPUIsiKeHus Tem Bonblue, yem
Onvxe ceefieHbl ApYr € APYrOM MarHWIbl M UEM CU/bHEE MX MarHUTHbIE CBOMCTBA.

MarHuTHbIMKM CBOWMCTBaMM ODNAAAKOT HE TONIBKO METANIMUECKME HaMarHU4YEeHHbIe
Tena. BoKpyr NnpoBOAHMKaE, NO KOTOPOMY TEUET INEKTPHUUECKMM TOK, TAKXKe BO3HW-
Kaer MarHuWTHoe nosne.

M3 katywku, No KOTOPOH NPONyLWEeH 3NeKTPUUECKMH TOK, NONYYAeTCA 3N1eKTpo-
marsmT. Hem Gonblumit Tok Gyaer nponyuwleH yepes KaTylwky, Tem cunbHee Oyger
BO3HUKAKOLEE B8 HEW MarHurHoe none.

Ucnonb3oBaHHWe MarHWTHbIX CBOMCTB. JHEPIUsl MAarHUTHOIO NONSA LWHMPOKO MC-
nonb3yercs B npoussoncrse. MolHble 3/1EKTPOMArHUTLI NPUMEHSAKOTCA NPU NOrpy3-
K€ CTaNbHOrO METansioNoMa Ha Metannyprudeckux npeanpuatusx (puc. 8.1, a).

MarnuTHble cenapatopsl (pazgenvrenu) nossonswr oborawars GegHble >xe-
nesocofepxalime pyabl, evigenss u3 obuien maccsl nopogbl Borarbie xenesom
yactnuku (puc. 8.1, 6). MopgobHble YCTaHOBKM MOXHO MCNONL3OBATL ANA pasge-
JIEHUS Cbipbs NO BMAAM MATEPUA/IOB, €CAM B CMECH €CTb MarHWTHble Marepuanst,
Hanpumep npu obpabortke Mmycopa.

o_/Puc. 8.1. Mpumenenune 3HePruM MarHWTHOrO NONR: O — INEKTPOMArHUTHIM KpaH; 6 — cenapatop




o_/Puc. 8.2. MNpumenenue 31eKTPOMArHUTOB: @ — MAarHWTHLIE nyckatenw; 6 — aBTOMATH4ECKMHM

BbIKAKO4arens

PT—

INEKTPOMArHUTLI UCNONL3YIOTCA B Pesie, MarHUTHLIX NyCKaTensx, asroMaruye-
CKMX BbIKMOUATENsAX. ITv NPUOOPbI CAYXKAT ANA BKMOUYEHHS U OTK/NIOMEHUS pas-
NIMYHBIX YCTPOHUCTE. Pene ycraHasnuBaloTCA B YCTPOWCTBAX aBTOMATUKM, Hanpumep
LNA BK/KOUEHMA YyKasartesied NoBopoTos B asToMobunsax. MaruutHbie nyckarenu
NPUMEHSAIOT ANS BKKOUEHUS MOLUHBIX 3NEKTPUUECKMX YCTAHOBOK, KOTODPbIE ONacHo
BK/O4aTL pybunbHukom (puc. 8.2, a).

ABTOMaTUUECKME  BLIK/IKOHATENM  YCTAHABNMBAKOT BO  BCEX  3/IEKTPOCETAX
(puc. 8.2, 6). Ux MOXHO yBMOETb Ha 3/eKTpolmTe N0OOM KBapTUPbl MAKM AoMa.
C nOMOLBIO aSTOMATHMUECKMX BLIK/KOYATENEN NPU NEperpysKax 8 3/1EKTPUYECKUX
CETAX NPOUCXOLMUT OTKNKOUEHHUE 3NEKTPUUECKMX YCTPOWCTS OT MUCTOUHMKA TOKA.

OpHO M3 COBPEMEHHDLIX NPUMEHEHWM 3HEPrMU MarHUTHOro Nnons — nojsecka
BaroHoB noesfa Ha Marsurax. [NocKoNbKy OAHOMMEHHBIE NOMKCa MarHUTOB OTTasN-
KMBAIOTCA APYr OT ApYra, MOXHO Pa3MECTHUTb CU/IbHbIE MarHuTbl 8 AHWLLE BaroHos
U 8 nonotHe nyt. Moesn xak Obl NOBUCHET Haf LOPOrOM, HE KacasCbh PenbCos.
O MOXeT ABUrarscsi C OFPOMHOM CKOPOCTBIO.

CNOBAPbB: maraurHbie ceoicrsa.

NMPOBEPBTE CEBA: 1. Kax onpegennTb, YTO R[aHHOE TEeNO umMeer MarHutHoe none?
2. Y10, XpoMe HamarHu4eHHoro tena, moxer OoiTe ucTouHukom marwutHoro nons? 3. B kakux
yCTpoRCcTBax M ycraHoekax npumexsetcs marnutHoe none? 4* 5J. Kak paBoraer astomaruueckuit
BMIKNIOMATEND B 3ALMTE CETH OT KOPOTKOTO 3amMbiKaHus W neperpysox?

*Q OBBHCHMTE, noYemy npu NOTrpy3ke W Pasrpy3xke MeTannonoma yRobHo nonbilosatbes
3aXBaTHBAIOWMM YCTPONCTEBOM Ha OCHOBE 3NEKTPOMArH1Ta.
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8-2. 3Heprua ANEKTPHYEeCKOoro nons

MoueMy, ecnu NPUYECHIBATLCS NNACTMACCOBOM PACYECKOM B TEMHOTE,
BOKPYI rO/IOBbl MOXHO YBMAETb MCKPbI, @ BOJIOCbI HE yAaercs yno-
XKAUTb, KaK Xoqerca?

AToM, Menbuanwan fons Nodoro BELecTsa, COCTOMT U3 3/1eMEHTapPHbIX YacTu,
Ha3blBAEMbIX NPOTOHAMM, HEMTPOHAMM W 3/IEKTPOHAMM. YUEHDIE YCTAaHOBMAM, UTO
NPOTOHbI M 3NEKTPOHbI 06NaAaT 0COOLIM CEONCTBOM: HAIMUMEM 3NEKTPUUECKOrO
3apaga, cos3galowero anexrpudeckoe none. NpUHATO cumtars, UTO ¥ NPOTOHOE —
NONOXUTENLHLIW 3apsf, a Y 3/IEKTPOHOB — OTpuuare/bHbii 3apag. HelTpoHb! He
MMEKOT HUKAaKoro 3apsiaa.

3apspkeHHble YacTMubl CO3AaK0T BOKPYr cebs anextpuueckoe none. lMocne pac-
YECHIBAHMS BONOCHI YesOBEKA NONYYAKOT OT PACUECKM 3NEeKTpuueckun 3apsg. Bo-
NIOCbI HAYMHAKOT TONOPLMTLCS, PA3/IeTaTbCs B pasHble CTOPOHLI M pacnonararscst
NO CUNOBLIM /IMHUAM 3/IEKTPUUECKOrO NONSK.

DHEPrHi0 3/IEKTPOCTATUUECKOTO NONSA, CO3AABAEMOIO MNOJIOXHUTENBHO MK OT-
PHULATENLHO 3apPSDKEHHLIMU TENaMK, MCNO/NL3YHOT B CMNEUMaNbHbIX YCTAaHOBKax ANs
HayuHbIX UCCIElOBAHKM M (DU3UOTEPANEBTUHECKUX YCTAHOBKAX LNA NIEYEHUS NH0AeH
(puc. 8.3).

JHEPIHI0 3NEKTPHUUECKOrO NONS MOXHO HaKanIuBarb ¥ COXpaHaThb. YCTPOWCTBO,
KOTOpOe No3BONseT chenarb 310, HasblgaeTcs KOHAeHcaropom. B npocreiwem
BapHaHTe 3T0 A8 METANIMUECKHUE NNACTUHDI, PA3AE/IEHHDIE MATEPHUANIOM, KOTODDIMU
HEe NpOoBOAMT 3nekTpuueckun Tok (puc. 8.4). OgHa nnacTuHa 3apsxaercs nono-
JKUTENbHO, Apyras — ortpuuarensHo. Ecau cgenarb Gonbluyio naowanb NAacTu,
HanpPUMEp B BUAE OYEHb ANIMHHBLIX MONOC, TO MOXHO HAKOMNWUTL Ha KOHAEHcatope
3HaUMTE/IbHLIKN OOBEM 3HEPrUM 3NEKTPOCTATHUECKOrO NONS.

o_/Puc. 8.3. Mpumenenne 31eKTPOCTATHHECKOrO NOAR B MEAUUHHE




Takon KoHAeHcaTop MOXET yxe ObiTb MCTOUHMKOM Toka. B Hactoswee spe-
M5l CO34aHbl TaK Ha3biBaeMmble CYNepKOHAEHCATOPbI, KOTOPblE MOrYT Hakaniuears
oueHb DoMbluMe 0OBLEMBI IHEPIUM INEKTPUUECKOTO NOJMSA. ITY IHEPIUK MOXHO MC-
NONb30BATL B HAY4YHbLIX YCTAHOBKAX M B TPAHCNOPTHLIX YCTPOMCTBAX.

o_/Pm:. 8.4. Ycrponctso kongexcaropa

NMPOD®ECCHUU U NMPOU3BOLACTBO. 06 anektpuueckux npoueccax ysHanu
euWe 8 [APEeBHOCTH. JTO BCEM M3BECTHbIM ONbIT CO CTATMUYECKMM 3apsfoM Mexa,
KOTOpbIM HaTWpanu SIHTapb, ¥ TOT HauuHan npurarusatb Oymary. Cnoso «anex-
TPUYECTEO» B NEPEBOME C IPEYECKOrOo O3HAYaeT «sHTapb».

INeKTpUK — 310 cneuuanycr, pabora KOTOpPOro ces3aHa C 3NEKTPUUECKUMH
npubopamu u obopyaosaHueM. Macrepa MOryT UMETb PasHYK KNACCHGHUKAUMIO.
MOXHO BbLIAENUTL NPOCTBLIX 3NEKTPUKOB, KOTOPbLIE 3aHUMAKOTCS ObITOBLIM 3/1eKTPH-
yeckum obopyfoeaHueM, U 3NeKTpoMoHTEPOE. [aHHblie cneumanuctol paborawTt ¢
BbICOKMMH MOLLHOCTAMM Ha TENNOBbLIX U MMAPO3NEKTPOCTAHUMAX M T. 4.

Ons 1oro 4robni Crarb MHXEHEepOM MO aBTOMAaTU3auMK 3/1EKTPO3HEpreTuye-
CKMX CMCTEM, C/leQyeT NONYuYMTb Bbicliee 0DpasoeaHHe 8 TEXHWUECKOM By3e, rae
ecTb HeobxoguMas cneuuanusauus, Hanpumep 8 MOCKOBCKOM roCyQapCTseHHOM
TEXHWYEeCKOM yHuBepcutere umenn H. 3. Baymana, Cawnkr-llerepbyprckom rocy-
LapCTBEHHOM 3/1eKTpoTexHuueckom yHueepceutere «JI3TU» wm. B. WU. YnbsHosa
(Nlermna), OMCKOM rOCYAapCTBEHHOM TEXHMUECKOM yHusepcuTeTe unu KasaHckom
rOCYLapCTB8eHHOM 3HEPreTUYECKOM yHUBEpCHTETE.

CNOBAPDbB: «onpexcarop.

NMPOBEPDBTE CEBSA: 1. Kak soauuxaer anexTpoctatudeckoe none? 2. MNouemy 310 none

HassiBaroT 3nextpocrarudeckum? 3* L. C nomowpio vero mMoxHo onpegenuts Hanuuue 3neKTpo-
craruveckoro nons? 4. Kakoe yctpoicrso CAyXMT ANA HAKANAHBAHME 3IHEPrdW INEKTPHHECKOro
nons?

-
.

Q HAMA"TE MNQ)OPMBI.{HDO O TOM, rge 8 HaYYHLIX HCCNEfOBAHMAX HMCNONLIYIOTCRA MOWHMIE
yCTaHO8KM QAR CO3QaHMA CUALHDLIX 3INeKTPpAYeCKuX nonen.
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8 3 JHeprus 3NeKTPHYECKOro TOKa
= .

Yro Takoe 3/1exTpuyeckun Tox?

Mog percremMeM Cun 3NEKTPHUUECKOrO NONS MAK MEHSIOWEroCs MarHMTHOro Nons
NONOXUTENBHO M OTPUUATENBHO 3APSKEHHDIE YACTULDBl HAUMHAKT YNOPSALOUEHHO
LABUraTbes. JTO ABMXEHHWE 3apAXKEHHDIX UACTUL HA3bIBAETCA 3/IEKTPUUECKUM TOKOM
(puc. 8.5, a).

OTpruaTenbHO 3apsPKEHHDBIE UYACTMUbI ABMXKYTCA K NONOXKMTENLHOMY NONKOCY,
a NOJIOKMUTENIbHO 3aDSHKEHHDIE — K OTPUUATENbHOMY NONCY. YCNOBHO NPUHATO
CuMTaTh, YTO Hanpae/eHWe 3/MIEKTPUUECKOro TOKa — 3TO ABWXEHWe 3apsjos of
NONOXUTENLHOrO NONKCa K oTpuuarensHomy nonwocy (puc. 8.5, 6).

Lewxylimecs 3apsokeHHble YacTuupb! (MM 3NEKTPUUECKMIH TOK) HECYT 3HEPruio.
Yem Gonblue 3apsikeHHbIX YacTHL KaXKAYK CexyHay OyayT ynopsaoyeHHo ABuratb-
cs, Tem DONblE 3HEPIUM OHU NEpeHecyT.

Hanpumep, 80 Bpems rposbl 8 0ONakax CKanNueaeTcs OrpoOMHOE UYWCNO 3apsi-
MEHHbIX YacTuu. 3a '/, - CeKyHbl BCe OHM YCTPEMASIOTCA K 3emne. JHEeprus aTmx
LOBMKYLUMXCA 3apALOB TaKOBa, UTO MOMHUS MOXET PaspylMTb gaxe AOM.

JHEPIHI0 ABMKYLLMXCA NEKTPUUECKUX 3apSA0B, MM IHEPTMIO TOKA, Ha3blsaroT
3NEKTPUUECKON 3HEpPruen.

Lns nonyueHus 3NEKTPUUECKOW 3IHEPIMM HYXHbI MCTOUHWMKM 3EKTPUYECKOro
TOKa. B UCTOUHMKE TOKa NOA LEHCTBMEM BHYTPEHHWMX MM CTOPOHHMX CUAl NPOMUC-
XOAWT pasgenenve 3apsfoe. Ha ero paswbix nonwocax (anekrpogax) ckanimsarorcs
NPOTUBOMOSNOXKHBIE NO 3HaKY 3apagbl.

IOns pasgeneHqs 3apsfoB 8 MCTOYHMKAX TOKA MCNOMbLIYIOT 3HEPIUI0 XMMUue-
CKHUX DEaKUWH B3aMMOLEHCTBMS HEeKOTOPbLIX BELEeCTB. TakuMe MCTOYHMKM Hasbisa-
OTCA XUMHUYECKHUMH.

CambiM NPOCTbIM XMMUUYECKMM MCTOMHUMKOM TOKa sensercs anemeHt (puc. 8.6),
COCTOSAMM M3 ABYX METAaNNos — UMHKA M Mefu — M KakOou-HUOyAb KMCNOTbI.

O-—/ Puc. 8.5. Dnexipuueckunl 10K: @ — ABMIKEHHE 3aPAMEHHDIX HACTHUU 8 3INEXTPHYECKOM none;
6 — HanpasneHWe 3INEeKTPUYECKOrD TOKa; 8 — BO3HUKHOBEHWE TOKAa B NPOBORHMKE NORJ
RENCTBMEM MEHRIOWEroCR MarHMTHOro nons
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o_/Puc. 8.6. Manvsanuveckue 3nemenTyl

JHEPIUA XUMUUYECKOW DEaKUWM CEPHOM KMCNOTbI € UMHKOM pasgenser 8 Takom
UCTOUHMKE 3apsafbl, pacnpegenss ux no anekrpogam. llonyyaercs XuMuueckwn
UCTOUHMK TOKA, Ha3bIBAEMbIM rafibBaHuueckmuM anemeHTom. Kpome KucnoTsl, B ranb-
BAHMYECKMX 3/IEMEHTAX MCNONLIYIOTCA U APYIMe XMMMUYECKWE BellecTsa.

XUMUYECKUM HCTOYHMKOM TOKa SB/ISETCH TakKe BOAOPOAHO-KWUC/IOPOAHBLIN TO-
NAMBHLIK 3/1eMeHT. B BOJOPOAHO-KUCNOPOAHOM 3/1eMeHTe razoobpasHbii Bo40pOA
NOCTyNaer Ha NosepxHOCTb ogHOro anekrpoga. O npu pabore Byaer sapsxarscs
OTPULATENBHO M CTAaHET KarogoM. a3 KMCNopos NoJaercs Ha NoBEpPXHOCTL ApYro-
ro 3/1eKTposa, KOTOPbiM ByAeT NONOXUTENLHO 3apsKEHHBbIM aHOAOM. JTH rasbl Of
BannoHOB AOCTABNAKTCA K 3/exTpogaM no Tpybkam. Bogopos & npouecce peak-
UMK OKMCNEHUA KMCNOPOLOM 0Bpazyer ODbIuHYK BOAY. JHEPIUsl 3TOM XMMUUECKOH
peakuun pasgensier 3apsabl Ha 3N1eKTpoldax v Nepefactcs B BUAe 3/1eKTPUUECKOH
3Hepruu. Itu Haraped MOryTt ObiTb AOCTATOYHO MOLWHBIMM M CTaTb MCTOYHUKAMM
IHEPIMM 4N1S TPAHCNOPTHLIX CPEeCTs.

MCTOUHUKOM TOKa Cnyskar Takke conHeuHble Barapeu (puc. 8.7). B Hux 3apsgpi
Pa3feNstoTCa IHEPIUen CONHEUHOIO U3/YUEHUs.

CyLLecTByIOT 3/1IEKTPO3HEPreTMUecK1e YCTPOMCTBA, B KOTOPLIX 3apsabl pasge-
NAOTCH NOA AEHCTBUEM NOLBOAMMOIO K HUM Tensa. JT0 Tak Hasbisaemble Oume-
TaN/IMUECKHE TEPMONAPb! U NONYNPOBOAHWKOBBIE TENIO3NIEKTPUUECKME 3/IEMEHTDI.

TennosnekTpruyeckre 3/1EMEHTLI UMEIOT OUEHb HU3KMH KOIMMHUUMEHT NONE3HOIO
LEHCTBMA M MCNONBL3YIOTCA TaM, rae HeT 3/IeKTPUUECKUX 3Heproceter. Hawe scero
370 ObITOSbIE TEPMOINEKTPUYECKHUE YCTAHOBKW MAsIoN MOLLHOCTH, B KOTOPLIX 3/1e-
MeHTbl cobparbl 8 Barapero. OHu chyxaT 0ObIMHO 4N NOA3APAAKK aKKYMYNATOPOS

o—/Pnc. 8.7. Conmeunvie Garapeu 8 chepmepckom xo3sncise
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COTOBbIX TeNehOHOB, NNAHLLETOR, NOAK/OHEHUS CBETOAMOAHBIX Namn HebOoNbLIOH
MOWHOCTH. MX MCNONL3YIOT B YyAANEHHDLIX PalOHax, rae 3aTpyAHWUTENbHO HaWTH
LDYIHMe MCTOUHUKKU 3/IEKTPUUECKON 3HEPIUM.

B npombiwneHHbix MacliTabax 3NeKTPUUECKYIO IHEPIHI0 NOYYAKOT € NOMOLLLIO
anekTporeHeparopos (puc. 8.8). B Hux anexTpuueckue 3apsfbl pasfensor ¢ no-
MOLUBIO OYEHb CHUABHOIO MarHWTHOro nons.

Ecnm npoBOAHMK NOMECTHTL B U3MEHAIOLWEECA MarHUTHoe nosie, 10 8 HeM Dyger
NPOMCXOQMTL ABWxKeHWe 3apsnos. Ha ogHom xoHue ByayT ckannuearsca oTpyua-
TEeNbHbIE 3apsabl, a Ha APYIOM — MOJIOXUTENbHbIE,

Ecnu B3T6 MHOrO NPOBOAHMKOS M CO34ATb OUEHD CUMILHOE MArHWTHOE nose, To
MOXHO NONYYMTL BONBLLOE KONMUECTBO 3NEKTPUUECKON 3HEPruM. Takue ycTpoucTea
Ha3blBaKT reHeparopamu 3neKkTpuueckon aHeprun. C nomowbo Bonblumx resepa-
TOPOB MOXHO NONYYaTb OFPOMHbIE OOBLEMDBI 3NEKTPUUECKOW 3HEPIHM.

DneKTprUUecKan 3Heprus Nerko npeobpasyercs 8 Apyrve suibl 3HEPrum.

Mpu npoxoxaeHun Toxa uyepes NOOE BEWECTBO 8 HEM BbIGENserca Tensioeas
aHeprus. B cneumansHbix Tennosbix npubopax npu NpoXoXAeHUM Toka Tennosas
3Heprus sbigensercs Gosnee UHTEHCUBHO.

DNEKTPHUUECKAN 3HEPrvs MOXET /IerKo Npeobpa3soebiBaThcsl 8 3HEPry NOTOKa
ceera. CBET MCNYCKAETCH CH/IBbHO HarperbiMM TOKOM TeNamu, Hanpumep cnupa-
b0 B NaMnouke HaxanueaHus, Ceerosble NOTOKU CO3AAOTCH NOMUHECUEHTHBIMK
namnamu Npu NPOXOXKAEHWM TOKA Yepe3 napbl PTYTH, KOTOPbIMM HANONHEHb! 3TH
namnbl. CBETOBOM NOTOK M3NYYAKOT NONYNPOBOLHWKOBbIE CBETOAMOABI NPY NPONY-
CKaHWM Yepes HUX 3NEKTPUUECKOro Toxa. MolyHbie NOTOKM CBETOBOM 3HEpPruM Nog
LEHCTBUEM 3/IEKTPUYECKOrO TOKa CO34aKTCs Nlazepamu.

SNEKTPHUECKMIA TOK, NPOXOLs Yepes NPOBOLHUKM, CO3AAET BOKPYI HUX MarHuT-
Hoe none. 10 none obnapaer MarHUTHOW 3HEpPruen. TeM cambiM 3NeKTpuUecKas
3Heprua npeobpasyercsi 8 MarHuTHy 3Hepruin. O e€ npuMeHeHWu rosopunoch
8 Nepsom naparpade 3ToW rnasbl.

Ha ocHOBe B3aUMOLEMCTBUS MArHUTHBIX NONEU, CO3AaHHDLIX 3/IEKTPUUECKHUM TO-
KoM, paboraror anexrpomotopbl. Potop anektpogsurarens npegcrasnser cobou

o_/Puc. 8.8. Dnexiporeneparop: f, 2 — xoHubl oBMOTOK 3nextpomarHura; 3, 4 — BHIXO[HLIE
KAemMmbt




o_/Puc. 8.9. Onexrpouckposas obpaborka wmarepmanos: | — CKOABIAWWA 3INEKTPOA;
2 — obnactb uckposon obpaborku; 3 — obpabarsisaeman gerann; 4 — MCTOMHMK TOKa

anekTpomarsut. Cratop MoxeT ObiTb Kak NOCTOSHHLIM MarHUTOM, Tak U 3/1eKTPO-
mMarHuToM. B anexrpoMoTopax anexTpuueckas 3Heprys npeodbpasyercs B MexaHu-
YECKYIO 3HEPrui.

INEKTPUUECKMMH UCKPaMM OCYLUECTB/ISETCA pe3aHue MeTannos u obpabotka
NOBEPXHOCTEH CNOXKHOM KOHMUrypaumu (puc. 8.9). MoxHo, Hanpumep, BbINOAHATL
XYLOXECTBEHHYK [PABMPOBKY Ha MNOBEPXHOCTH METAN/IMYECKOro M3AENUs.

DNeKTpUUECKan IHEPrus MOXeT NpeobpasoBbiBaTLCA B XMMMUYECKYK) 3HEPTHIO.
Tak, € NOMOLWbIO NIEKTPUYECKOTO TOKA BOJY Pas3fararT Ha KUC/IOopO4 WM BOAO-
poa. Mpu XMMUUECKON peakumu UX COeaMHEHUA BblaenseTcs DONbWOoe KONUYECTBO
3Hepruu. HYucras sona OuYeHb NNOXO NPOBOAWT 3NEKTpuueckun Tok. [lostomy ans
pPazNoXeHusi BoAbl B Heé f00aenaloT CcepHyw kucnoty. E€ sogHbiM pacteop xo-
POLIO NPOBOAUT 3/IEKTPUUECKUH TOK.

INEKTPUUECKas 3HEPIUS XOPOLIO aKKyMYy/IMPYeTCs, T. €. Hakana1saercs ans co-
XPAHEHUA BNPOK M NOCNELYIOWErO UCNONbIOBAHUSA,

CyuiecTtsyer TpH TEXHONOMMM aKKYMYNUPOBAHUA 3NEKTPUYECKOM 3Hepruu. Bo-
nepebix, 310 NPeobpa3OBaHHE 3NIEKTPUUECKON 3HEDPIMM B XMMHUECKYK) 3IHEPIHIO.
MOXHO Pa3NOXUTL BOA4Y Ha KWMC/IOPOA ¥ BOLOPOA M HaKONWTL 3T raswl 8 Banno-
Hax, NOTOM NPU HEODXOAMMOCTH C MOMOLLLIO BOLOPOLAHO-KMCAOPOAHOIO TOMN/IMUE-
HOrO 3/1EMEHTA CHOBA NONYYUTL 3/IEKTPUUECKYHO 3HEPIHIO.

Bo-gTOpbiX, YCTPOMCTEAMM, B KOTOPDIX 3NEKTPUUECKAS IHEPIUA AN HAKONNEHUS
M COXpaHeHMs NPecbpasyercs B IHEPrHI0 XMMUYECKMX CBSI3eH BelecTs, ABNSKOTCA
KMCNOTHDBIE M LLE/OYHDIE aKKYMYNATOPDI. Takue akKyMynsToOpbl OYeHb pacnpocTpa-
HEHbl KaK Ha NPOM3BOACTEE, Tak M B Obity. AKKYMYNATOpbl YCTaHaBNMBAKOT Ha
asTOMODUNIAX, CaMONETax, pakerax, NOABOAHLIX /IOAKAX, BHYTPULEXOBbLIX NOrpy3-
yuKax, HOyTOyKax, nnaHwerax, coTosbix TeNedoHax U ewe MHOMMX APYryx Malu-
Hax, npubopax W ycTpoucTBax.

B-tpertbux, cnocobom HakonneHus (axKymyNUpoOBaHUS) 3NEKTPUUECKON 3Hep-
M1 ABNAETCA €€ NPeobpa3sosaHUe B IHEPIUID 3NEKTPUYECKOro NONA 8 CYNEepKOH-
nexcatope. B Hacrosiuee spemsi cO3faHbl 3KCNEPUMEHTANIbHLIE 3/IEKTPUYECKME
asTOOYCbl, B KOTODPbLIX MCTOUHWMKOM 3HEPIUH CNYXAT CYNepKOHAEHCATOPbI MM
ynabTpakorgeHcaropbl. OHM NONHOCTBIO NOL3APHKAITCA IHEPrHerd Ha OCTaHOB-
Kax 3a TO KOPOTKOE BpeMs, MNOKa Naccakupbl BbIXOAAT u3 asrobyca mau BXOANT

g Hero. Ha ogHo# nopsapsgke takon asrobyc-anekTpobyc MoXeT npoexars 40
35 kM.
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DNEKTPHUUECKYIO HEPTUIO MOXHO aKKyMYNWMpOBaTh, Npeobpasys e€ B MexaHuue-
CKYK) 3HEpPruio cynepmaxosukoe. C MX YCTPOWCTBOM Bbl NO3HAKOMMIMCL Ha ypo-
Kax TexHonoruu 8 5 knacce. MaxoBuk — 3TO MaCCMBHLIM [MUCK, MNOMELLEHHbIM
B KOXYyX, M3 KOTOPOro BblKayaH BO34yX, YTOObl YMEHbWMWTb NOTEPU 3IHEPruK Ha
TpeHue 0 Hero. YTobbl He KacarbCa HUYEro, MaxoBuK NOJABELLMBAETCSH C NOMOLULIO
OTTANKMUBAIOWMXCA APYr OT Apyra MarHuTos. [pakTuuecky CynepMaxoBuk HUYEro
HE KacaeTCa M MOXeT Mocie PackpyyuBaHMA BPALLATLCA OYeHb LONM0, HECKONLKO
Helenb.

B cynepMaxoBuMkOBOM axkKyMyNsATOpe 3NEKTPUUECKas 3HEprus, npegHasHaueH-
Has ONA 3anacaHus, C NOMOLWBIO 3N1EKTPOMOTOPAa PAaCKPY4YMBaeT CynepMaxosuk
0O OueHb DONbWOK CKOPOCTH. Tem caMbiM HakanIusaercs OONbLIOE KONUUYECTBO
KMHETUUECKOM 3HEPIUU. D/IEKTPUUECKUM MOTOP CNYXXMUT OAHOBPEMEHHO W 3NEKTPH-
ueckum rereparopom (puc. 8.10). Tem cambiM nNpu HEOBXOAUMOCTH CynepMaxoeu-
KOBbIM aKKyMyNATOP MOXET OTAaBaTh NOTPEOUTENAM HAKONIEHHYIO 3NEKTPUUECKYIO
IHEPIHIO.

MPOMECCHUU U NMPOU3BOLACTBO. Cyuwecrsyer MHOXeCTBO Npotheccuit,
KOTOpbIE TEM WMAM MHLIM ODpa3oM CBA3aHbl C 3neKTpuyecTeoM. Bcé notomy, uro
MHOMECTBO COBPEMEHHBIX NPOECCHN CBA3AHO C TEXHMKOM, KoTopas Tpebyer oco-
Obix Hasbikoe B anekTpuke. OgHako ecTb craHgapTHbii Habop npodeccuin, B Ha-
3BaHMAX KOTOPLIX ECTb TOT K& KOPEHb, UTO U B C/IOBE ¢3/IEKTPHUECTEON: 3NEKTPHK,
3NEKTPOMOHTED, 3NEKTPOCNECaph, NEKTPOTEXHHUK U T. M.

IneKTprKK cnepar 3a paboTon 3/1eKTPoobOpPyA0BaHHA U NOALEPKMBAIOT €ro B
BesonacHom coctosHun. Mx pabora ceasaHa ¢ ObITOBLIM U NPOMBIWAEHHLIM 31eK-
TpoobopyaosaHuem. B ux AOMKHOCTHbIE OBA3AHHOCTH BXOAMT HACTPOMKA M MOH-
TaX 3/1eKTPOOBOPYAOBaHMSA, YCTPOMCTE W CUCTEM YNPas/ieHWs, HENOCPeLCTBEHHO
CBA3AHHLIX C 3/IEKTDOHUKON U 3/IEKTPHYECTBOM.

o_/ Puc. 8.10. CynepMaxosnk C 3NeKTPHYECKAM MOTOpPOM-resepatopom: | — CynepMaxosuk;
2 — maruuatHas nogsecka; 3 — nogwunuuk; 4 — san; 5 — morop-rexeparop; 6 — KOXyX




Onextpuk (puc. 8.11, @) pomkeH 3HaTb NPUKNALHYKD MEXaHWKY, 3/1eMEeHTbI
3NEKTPOHMUKM, OCHOBbI ABTOMATHKH, 3/IEKTPOTEXHMKY.

AnekTpomonTEp (puc. 8.11, 6) ycraHasnueaer U OBCNYXUBAET 3NEKTPUYECKHE
certm, cnegur 3a paboTocnocoBHOCTLIO 3/IEKTPUUECKUX CETEN W 3/1IEKTPOYCTaHOBOK.
MNpodeccro-HanbHbie KauecTBa 3/1EKTPOMOHTEDA: XOPOLIEE 3PEHME U LIBETOBOCNPH-
ATHE, TEXHUYECKME 3HAHMUA, BHUMATE/IbHOCTL U OCTOPOXHOCTD.

InekTpocnecapb OTsedaeT 3a AEMOHTAX, PEMOHT, UCNbITAHWE M MOHTaXHOEe 00-
CNY)KUBAHME MEXAHWUECKUX M 3NIEKTPUUECKMX MALLMH M MEeXaHW3MOoB, CPeACTE Oc-
BELUEHUS M YCTAHOB/IEHHOW CUrHanM3aumu. B ero obssaHHOCTH BXOAMT ycTaHoBKa
U NposepKa TenedOoHHbIX M Kabe/bHbIX CeTeM, YCTaHOBKa 3aseM/eHus.

INEKTPOTEXHUK 3aHUMAETCA PEMOHTOM M ODCNYXUBAHMEM 3NEKTPOTEXHUKH.
B ero fomxHoCTHbie 0OA3aHHOCTH BXOAWT: COOP CUCTEM W YCTPOWCTE 3HEProcHabd-
MKEHUA, YNPaBNEHUSA, asTOMAaTHM3aUMK U KOMMYHUKAUMK. DNEKTPOTEXHUK 3anycKaer
YCTPOMCTBA W NOALEPKMBAET UX NPOM3BOAUTENLHOCTD.

MepeuncnenHbie NPoMeccun ONacHbIe ¥ OYEHb OTBETCTBEHHbIE, NOCKONLKY OT
paboTbl 3NEKTPUKOB 3aBUCMT NPOM3BOAUTENLHOCTL npeanpusaTtua. [peacrasure-
M TaKuX NPOeccHin UMEeKT paspagbl, YKasblsalowWe Ha ypOoBeHb C/IOXHOCTH W
CNEexTP BbiNoNHsAeMbIX pabor.

o_/ Puc. 8.11. Dnexipux (0); anextpomonrep (6)

MPOBEPDBTE CEBS: 1. Or uero 3asucur xonuuecrso 3INEKTPUUECKON 3IHEPruy, KOTOPYK
Hecer anextpuueckon Tox? 2. Kak nonyuvalor 3NeKTpUYecKylo 3HEPrHI0 € MOMOWDBIO IHEPrid Xud-
maveckux peakuun? 3. Kak paboraer sogopogHo-kucnopogHsin TonausHuin snement? 4. Bo uto
MoxHO npeobpazosarb 3nextpuueckyd 3xeprumio? *5. Kak ¢ nomowsio cynepmaxosuka mMOXHO
3aNacTu 3NEKTPHHECKYIO 3Heprun?

QD HOAYMAMTE, xakue akkymynstopsi 8 Oyaywem Sygnyr ucnonv3osarbcR 8 Kauecrse
npueoga nerxosuix astomobunen.
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8.4. 3Heprua ANEKTPOMArHUTHOro nonsa

Mpeacrasbre cebe, uro Gbuno Obl ¢ uenosedecTsom, ecnu Obl He
ObLNO OTKPLITO 3NEKTPOMArHUTHOE NONE W MII0AK HE yMenu nepepa-
8aTb MHGOPMALMIO C NOMOLWBIO PAJHUOBOJH.

BHewHee nepeMeHHoe MarsuTHOe nose (cuHue NueuM Ha puc. 8.12), e korto-
POM HaxoguTCA NPOBOAHMK, CO3LAET B HEM NepemeHHblt Tok. [ns 3roro npo-
BOLHMK MOXHO NOAK/MOUNTL K KaTyLKe, COEQUHEHHOM C MCTOYHMKOM NepeMeH-
HOro Toxa. COOTBETCTEEHHO BO3HMKAET U NEPEMEHHOE 3/IEKTPUUECKoe none. 1o
NoNe NopoXAaeT BOKPYr NPOBOAHMKA HOBOE CODCTBEHHOE NEPEMEHHOE MarHMT-
HOe nosne.

Hoeoe MarHuTHOE none B NPOCTPAHCTEE POXKAEET HOBOE MEPEMEHHOE 3/1eKTpUYe-
CKOe nosie. A OHO, B CBOKO OYepefb, — HOBOE NEPEMEHHOE MarHuTHoe nose m 1. 4.

Obpasyerca pacnpoCTpaHArWEeecs B NPOCTPAHCTEE NEPEMEHHOE 3MeKTpoMar-
HuTHOEe none. OHO NOAOBHO KONbUEBbIM BOJIHAM OT DPOLWEHHOrO B BOAY KaMHA.
He cnyuaiHo Takoe «Berywee» none HasbigaroT paguosonHamu. CKOpoOCTs ux pac-
npoctpaxenus 300 000 «km/c.

Hanpumep, ecnu mexgy AByMs LWApWMKaMK CO34aTb CHMALHOE 3/IEKTpHYEcKoe
none, T0 B BO3AYWHOM NPOMEXYTKE HauHyT npockakusartb uckpbl (puc. 8.13, g,
KpacHble npsimble NMHMM). JTOT NPEpbIBUCTLIM TOK CO3[acT BOKPYr cebs Konbue-
BOE NepemMeHHoe MarHuTHoe none (Bonbluon curum oean). Boxpyr cunosbix AvMHMM
3T0rO NONS BO3HUKHET NEPEMEHHOE 3/IEKTPUUECKOE NoJse. 3aTeM BHOBb MarHWTHoe
M T. A4. J10T paspsagHuK Oyaer usnyuars 3nekrpomarHutHoe none. Jlobbim pa-
LOMONPUEMHUKOM Hespasieke OT pPaspafHUKa MOXHO 3aMKCMpOBATb 3TH BOJIHDI,
YCNbIWAB COOTBETCTBYIOWMM TPECK B AWHamuke. HarnsgHo npouecc uanyyeHus
3NEKTPOMArHMTHBIX BONIH MOXHO NPEACTasuTb B BuAe rpadvka ABYX BOJHUCTLIX
NMHWK, NNOCKOCTH KOTOPbIX B3aWMHO nepneHaukynspHbl (puc. 8.13, 6).

o_/ Puc. 8.12. Obfpaszosanue nepeMeHHOro PacnPOCTPaHRIOWEroCA 3NeKTPOMArHHTHOTO nNONA:
! — nposoguuk; 2, 7 — HoBble MarduTHme nons; 3, 6§ — Hosoie 3nekTpuveckue nonsi; 4 —
nepemMeHHOoe 3INEeKTPUYECKOe NOoNe NPOSOAHMKA; 5 — BHEWHEe NepeMeHHOe MarHuTHoe none




0—/ Puc. 8.13. Dnexrpusecknit pazpsgHiK Kax MCTOMHMK M3nyweuus (g); cxematuveckun rpadmk
uanyuenusn (6)

PaguoBONIHLI OT KOHKPETHOIO MCTOYHMKA MMEKT ONpefenéHHyo anvHy. Lnu-
Ha BONHbI — 3TO NPOTAKEHHOCTL B NPOCTPAHCTEE ABYX B3aMMOCEA3AHHLIX NONEN:
3NEKTPUUECKOTO W NEPNEHAUKYNSPHOIO €My MarHuTHOro.

MPUHATO AeNUTL 3NEeKTPOMArHUTHBIE BO/HDLI B 3aBUCMMOCTH OT A/IMHbI HA AWana-
30Hbl. DblBaKOT CBEPXA/IMHHDIE 3/IEKTPOMArHUTHDIE BOJIHBI. TakKe BOJIHbI M3NyYaroT
[UraHTCKME KOCMMUECKHE OOBEeKTbI.

DNEKTPOMArHUTHBIE BO/HbI MCMONLIYIOTCA ANA HABUIaUMK M Kak CPeACTBO CBsi-
3u. C ux noMowbio oBHapYyXMBAIOT yAanéHHble 0ObeKTbl. ITO HasblaeTcs pa-
auonoxauven. Ynasnueas O4eHb KOPOTKHUE BOJIHDI KOCMHUUECKHUX M3NYYEHUH, yye-
Hble — (PU3MKM M aCTPOHOMbI — u3yuaroT Beenenwyro.

DNEeKTPOMArHUTHbIE BONHLI HecyT & cebe anexTpoMarHuTHyo 3Hepruwo. B CBY-
Neyax 3HEepPrus OYeHb KOPOTKUX 3/IEKTPOMArHUTHLIX BOJIH NO3BOJISET pPa3orpesars
M BapuTb NPOAYKTLI. YiKe Ceruac MOXHO B KOCMOCE MOCTPOUTL OFPOMHYKO CONHEY-
HYIO 3/IEKTPOCTAHUMIO Ha CO/MHEUHbIX Dartapesx v ¢ NOMOWPDBK 3/1EKTPOMArHHUTHBIX
BO/IH Nepegasarb BbipaboTaHHYIO UMK 3HERIMI0 Ha 3eM/lo.

MPOBEPBTE CEBA: 1. Kax obpazylorca anexrpomarkutHoie sonusi? 2. C kaxon ckopo-
CTbIO PacnNpPOCTPAHAIOTCA 3nekTpoMarHnTHbie gonun? 3. B kakux obnactax Mcnonbaylot1cs 3neKTpo-

marnurusie sonuei? 4% 5| Mge & npoussoacree moxHo ucnonszosars yctavoeku, paboranowme
no npuxuuny CBY-neun?

(;-] HOAYMAMTE, noYemMy 3INEKTPOMAarHuTHO® M3JIyuYeHHe CYMTaeTCR BPpeaHbIM.
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KABUHET U MACTEPCKAHA

(]

Mpakrtuueckas pabora

MoaroTosbTe UANKOCTPUPOBAHHLIM pedepar O CBOUCTBAX M NPUMEHEHUM IHEp-
MK MarHMTHOrO NONSA, 3NEKTPOCTATUYECKOrO NONMA, INEKTPUUECKOrO TOKa MK
MarHUTHbIX BOAH.

Na6oparopHbie paborbi’

MpumMepHbii cnucok Tem naboparopHbix pabor:
1. HabniopeHue U MccneposaHme CBOWCTE MardHuTHOro noss.
2. Habniopexue v MCCNeposaHre CBOWCTE 3/1EKTPOCTATHUECKOrO NONS.
3. CHopKa 1 uCNbiTaHWe NEKTPUUECKHX LeNen C Pas/IMyHbIMU 3NEeKTPHUUECKH-

MK NPUEMHUKAMK: namnamu, ANeKrpoasurareneM, pe3mcropamu, 3/ieKrpomar-
HAUTOM.

4. 3apsgka KMCNOTHOIO akKyMynsTopa.

5. HaHeceHue puCyHKa Ha METANIMUECKYHO NOBEPXHOCTL METOAOM 3/IEKTPO-
UCKPOBOK 0BpaboTKM.

6. YcraHOBNEHHE CBA3WM C NOMOLLBKD COTOBbIX TenedioHOS. IKPaHWMpOBaHue
NepesarLiero ¥ NPUHUMAKOLWLEro annaparos.

MpoekTHble paboTbl

Paspaborante u u3srotoebTe HarnsgHbie nocobus, naboparopHbie ycra-
HOBKH, CTEHAbl AN M3YUYEHUA MATepUaoB O CBOMCTBAX IHEPrMM MArHUTHOroO
¥ 3NEKTPOCTATUYECKOrO NONEH, 3NEKTPUYECKON IHEPIHM, IHEPIUK I/IEKTpOMar-
HWTHBIX BOJIH.

MaruutHOe none npegcrasnser cobor OauH M3 BULOB Marepud. Tena,
obnagaloue MarHMTHbIMM CBOWCTBaMM, uMeloT asa nonoca. OHu Ha-
3bisaioTcs cesepHbiM N M HbIM S nontocamu. Her Ten, y Kotopbix
Obin Obl TONBKO OfMH MarHUTHbLIA NOMKOC, TONLKO CEBEPHbLIM MKW TONBKO
FOXKHDBIN.

lsa marnura, cOnmxesHble Apyr ¢ APYroM OAWHAKOBbIMK MOMKCaMH, OT-
TankusaoTcs Apyr or apyra. Ecam nonoca npoTMBONONOXKHbIE, TO MarHuTbI
NPUTATMBAIOTCA APYr K ApYry.

' NNaboparopubie paborbl cregyer nposOAUTL TONLKO C pa3spewenus npenogasarens. Ana op-

raWM3auum u nposegexus naboparopHuix pabor Hago socnonblosathbes pabouen Terpagbio, cne-
UManbHbIMK cnpasouHukama u Murepuerom.
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JHEPrusi MarHUTHOrO NOMS WUPOKO MCNONb3yeTcs B npoussoactee. Mow-
HbIE 3/IEKTPOMArHUTLI NPUMEHAIOTCA NPKH NOrPy3Ke CTaNbHOMO MEeTaNoNno-
ma. MarHuTHble cenaparops! (pasgenurens) nossonsior oborawars begHbie
XENE30COoNEPKaLMe PYAbl. DNEKTPOMArHUTLl UCNONL3YKOTCA B 3NEKTPOMar-
HUTHBIX BK/IKOYATENAX W BbIKNHOUATENAX: B PENe, MAarHUTHBLIX NyCKaTensx, as-
ToMaTHueckux sbiknouarensx. OQHO U3 COBPEMEHHDIX NPUMEHEHWMM IHEPIUM
Mar{HuTHOro Nofis — NOABECKa BAarOHOB NOe3fa Ha MarHurax.

YuéHble yCTaHOBMNW, YTO €CTb eWe OAWH BUA NONS — 3NIEKTPUYECKOe
none. B atomax Bcex BewecTe ecTb NPOTOHbI M 3NEKTPOHDBI, KOTopble obna-
[ar0T 0CODbIM CBOMCTBOM: Ha/IMUMEM 3/1EKTPHMUECKOro 3apaja, CO3RaKWero
3NeKTprueckoe none. Teno, noTepssliee YacTs 3/IEKTPOHOB, CTaHeT Mono-
KUTENbHO 3apsikeHHbIM. Teno, cobpasliee JIMWHUE AN ATOMOS 3/EKTPO-
Hbl, OYAET OTPULATENBHO 3aPSKEHHDIM.

DHEPIHIO 3NEKTPUUECKOTO MONS MOXHO HaKannusatb M COXPaHATb.
YCTponcTeo, KOTOPOe NO3BONSET CAENATL 3TO, HA3bIBAETCH KOHAEHCATOPOM.
B Hacrosiuee Bpemsi CO34aHbl TaK HasblBaeMble CYNepPKOHLEHCATOPb!, KOTO-
pble MOryT Hakannuearb o4eHb DonbluMe OBLEMDI IHEPIUM 3/IEKTPUUECKOrO
Nonsi. 3Ty 3HEPIH0 MOXHO MCNONL30BATL B HAyuHbIX YCTAHOBKAX M TpaH-
CNOPTHLIX YCTPOMCTBAX.

Mon percTenem CUN NEKTPUUECKOrO NONS MK MEHSIOLWLErOCA MarHuTHO-
ro NONA NONOXKMUTENBHO M OTPUUATE/NIbHO 3aPSXKEHHDIE YACTHUDLI HAYMHAKOT
YNOPALOYEHHO ABMIATLCA. JTO ABWXEHUE 3aDSDKEHHDIX YacTUl Hasbleaercs
INEKTPUUECKUM TOKOM. YCNOBHO NPUHATO CUMTATL, YTO HANpPaB/iEHWE 3/1eK-
TPUYECKOTO TOKa — 3TO ABWXKEHME 3apaflos OT MNONOXKMTENLHOIO NONKCa
K OTPULATENbHOMY NOMKOCY.

Levkywinecs 3apsixeHHble YacTuubl, WK 3/1IeKTPUYECKUM TOK, HecyT
IHEPIMIO. Hem Bonblue 3apsxeHHbIX YacTHUL KaxAy: cexyHay Oyaer yno-
PAAOHEHHO ABMUraTscs, Tem DOosblue 3HEPIUM OHU NepeHecyT.

Lnsa nonyuyeHus 3NEKTPUUECKON 3HEPIUM HYXXHLI UCTOUHUKM 3NEKTpuue-
CKOMO TOKa WM/IM UCTOUHMKM 3NEKTPHUUECKON 3Hepruu. B ucTouHKKe ToKa nog
LEHCTBUEM BHYTDEHHWX CHM WM CTOPOHHMX CH/I MPOUCXOLMT pasfeneHue
3apafios No NoNKcaM unM anekTpogam. MCTouHMku Toka ObisaroT Xumuue-
CKMMM, 3NEKTPOMArHUTHBIMU, CBETOINIEKTPUUECKUMM, TEPMO3NEKTPHUECKUMHM.

DNEKTPUYECKAN 3HEPTHA LUMPOKO MCNONb3yeTcs B ObiTy U 8 NPOM3BOACT-
BE ANA NONYYEHUA TENNOBOM, CBETOBOW, MEXAHMUECKOM, XUMUUECKOM U ApY-
FOW 3HEPruM, a TaKxe ANs BbiNONHeHUs Heobxoaumon pabortbl. Cywecrsyer
HECKO/IbKO METOLOB HAKOMNNEHUSA 3/IEKTPUUECKON 3HEPIUU WK €€ aKKyMmy-
NMPOBAHMA: B aKKyMyNaTopax, paboTaiowmx Ha XMMHUUYECKHX Deakuusx,
B Y/IbTPAKOHAECATOPaXx, 8 CynepMaxoBuKax.

MepemeHHOe aneKTPUUECKOE NOMIE NOPOXKAAET BOKPYI MNPOBOAHMKA C TO-
KOM COBCTBEHHOE NepemeHHoe MarHurHoe nose. Hosoe marnutHOe none
B NPOCTPAHCTBE POXKAAET HOBOE MNEPEMEHHOE 3/IEKTPUUECKOE M0/IE, a OHO,
B CBOK Odepenb, — HOBOE MepeMmeHHoe MarHutHoe none. Obpasyior-
CA 3NEKTPOMArHUTHbIE BOJIHLI, KOTOPbIE PAcNPOCTPAHAKTCA U Ha 3emsne,
u 8 KocMoce co ckopoctoio 300 000 km/c.
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PaguoBONHbI OT KaXKAOrO KOHKPETHOIO MCTOYHMKA MMEIOT Onpeaenes-
Hyto AnuHy. OnuHa BONHLI — 3TO NPOTSHKEHHOCTL 8 NPOCTPAHCTBE ABYX
83aMMOCBA3AHHDLIX NOJIEH: 3/IEKTPUYECKOTO U MEPNEHAUKYNSAPHOro emMy —
MarHMTHOro. MPUHATO AENUTL 3/1EKTPOMArHUTHLIE BOJIHLI B 3aBUCHMOCTH OT
ANMHBI Ha AuanasoHbl. Kaxkpas paguocTaHuus MMeeT CBOW CTPOro OrpaHu-
UeHHbIM AQManasoH M3/IyueHUs 3NEeKTPOMAarHUTHbIX BoNH. Hanpumep, onepa-
TOPbI COTOBOW TeNehOHHON CBS3M B Hawew crpaHe paboraroT 8 guanasoHe
8ONH C AnvHoM npumepHo ot 33,3 go 15,7 cm.

DNEKTPOMArHUTHLIE BOJIHLI Takke HecyT B cebe aHepruo. JTa 3Heprus
8 3aBMCMMOCTM OT BMAa ¥ MOLHOCTH MCTOYHMKA LUMPOKO NPUMEHSIETCS
8 npoussoactee U Ouity. Haubonee yacroe npumeHeHne — Ans ocyliect-
B/IEHUA DAAMOCBA3M M Nepefauv TeNeBU3MOHHbIX curHanos. C nomolibo
INEKTPOMArHUTHON 3HEPIMM MOXKHO NEpefasartb 3NEKTPUUECKYIO 3HEPTHIO,
NONYYAEMYIO OT KOCMMUECKMX CONHEUHBIX 3NEKTPOCTaHUWM.

HOABEAEM MUTOTU: 1. Yro rakoe marnutHoe none? 2. Kak mMoxHO obHapy-

XWTb, UTO AaHHOoe Teno obnagaer marHuTHbIM nonem? 3. Yro takoe koHpeHcatop?
4. Kako# npouecc npoMCXOAHT 8 UCTOMHMKE ToKa? 5. B Kakue Buabl 3HEPruv Mox-
HO npeobpasosartb anekTpuueckyo 3Hepruro? 6. Kak M ¢ noMowsio uero MoxHo

HaKan/MearTb U COXPAHATL 3/IEKTPHUECKYIO 3HEPruio?
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fy TEXHOJIOTMKA NONYHEHUA, OBPABOTKH
—o U UCMOJIb3OBAHUA UHOOPMALIUA

1

o_/ Ons TOro urobbl NPaBuNbHO OPHEHTUPOBATLCA B OKPYXAIOWEW LEeHCTBUTE/b-

0—/ HOCTH, 3MEKTUBHO NPUCNOCAONMBATLCA K €€ MEHAIOWMUMCS YCNOBUSM, YCNEWHO
LEeHCTBOBATL B HEH, HEODXOLMMO NOCTONHHO nonydars uHbopMaumw. BaxHo npa-
BUNLHO BbIOPATL MCTOUHMK MHopMauuK, nogobpare Haubonee WHGOPMATUBHDIN
KaHan, osnaferts 3dheKTMBHbIMK MeTogamu cbopa U obpabotku HHGOpMaLMK.

Bbl y3Haere:

® 4TO MOXET ObiTb UCTOYHMKOM MHGOPMAaUWK ANA YeOBEKa U ADYIMX >KMUBbIX
OpraH1M3MoE;

® 110 KaKuM KaHaNam MOXHO NONYYMTb HEeoDXOAUMYID MHMOPMaUMIO;
® O XapakTepUCTUKe METOLOB HabMoAEeHUH, ONbITOS, IKCNepUMeHToR ana cbopa
HEOBXOAUMON MHMpOPMaLWK.

Bbl HayuuTecs:

® sbiOUpaTh HEOOXOAUMDIM ANA XKU3HU U LEATENbHOCTU UCTOYHUK WHOPMaLmK;
® HaxoAuTh Haubonee WHMOPMATHBHLIM KaHaN MNONYUEHUSA HYXHBIX CBEAEHWH;
® NNaHMPOBaTL W NPOBOAUTL HABNKIOAEHMS, ONbITLI, IKCNEPUMEHTDI.
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9.1_ UcTouHHKH M KaHanbl nonyyeHHUs HHoOpMauUH

MoueMy, Kak rosopuICs B NOCNOBULE, NYULE OAWUH Pa3 YBUAETb, YeM
CTO pas ycnbiwars?

UcTouHuku uHbopMaumuu moryt Obitb NPUPOAHLIMKU WM TexHoresHbiMu. [pu-
POAHLIE WUCTOUHMKM MHMOPMAaUMKM CO3[AHTCA NPUPOLOH ONA MNO3HAHMA MAM WH-
hOPMaLMOHHON NOJAEPXKKM KaKOM-NMO0 gestenbHocTi. MCTOuHMKK MHbOpMauuu,
CcO3faHHble U npeobpasosaqHbie NHOABMU, OTHOCATCSA K TEXHOCHEPE U Ha3bIBaKTCA
TEXHOTEHHDbIMU, T. €. CBA3aHHLIMU C TEXHUUYECKOM W TEXHO/IOMMUECKOW AeATeNbHO-
croio mopen (puc. 9.1).

MpUpoaHbIMU UCTOUHMKAMM MHPOPMAUMKM AN Yenoseka ABNAKTCS NPUPOAHbLIE
gewectea (rauHa, Necok), OOLEKTLI XUBOK U HEXMBOW NPUPOALI, Pa3NUuHbIE NPU-
poAHble fABNEeHMA, 3BYKM. B TexHocdepe ectb sce NofobHbie NPUPOLHLIM MCTOY-
HUKHM uHDopMaurn. OTauuMe COCTOMT B TOM, YTO 3TH MaTepuabHbie UCTOUHWMKM
MHOPMALMKM CO3[aHbI YIKE MIIOAbMM.

CeegeHusi OT MHGIOPMAUMOHHBIX MCTOMHUKOB MONYYAKOT HE TONMbKO MIIOAM, HO
U JKMBOTHbIE, M pacTexus. Hanpumep, BecHOW Npu BCNalwKe 3eMNu BC/eq 3a Tpak-
TOpOoM asmxertcs cras rpaden. OHu coBMpaloT uepeel, KOTOpbie NOABNAKTCA Ha
NOBEPXHOCTH U3 MNEPEBEPHYTON NAYrOM WAM NylunbHUKamu 3emnu. [na rpaven
pabora TpakTopa LaéT UH(MOPMAUMID O BO3MOXHOM nuwe. PacreHue pocsHka 3a-
X/IONbLIBAET CBOM YAlLEYKH, KaK TOMIbKO MEXAY HMMM OKasbisaercs Hacekomoe, Eé
YYBCTBUTE/bHBIE BONOCKM B Halleukax AaioT PacTeHWo MHPOPMAaUMIO O HAaCeKOMOM.

YcrHaa peub. Jliogu NOCTOSHHO CO3haBanu LOMNONHUTE/NIbHBIE WCKYCCTBEHHbIE
MCTOUHMKM MHpopMaumuu. Hanpumep, Bbina cosgaqa yctHas pedb. B apesHue epe-
MeHa, 4O CO3AaH1s NUCbMEHHOCTH, peub Obina eAUHCTBEHHDLIM CPEACTBOM nepepa-
uu MHGOPMaLMK OT UenoeeKa yenosexy. YcrTHas peub 3syumt scogy. Ona ssnsercs
OfHUM M3 BAXKHEULMX MCTOYHMKOB WMHOPMaUMM ANs NOAeH.

Tekcrtbl. C nosisneHneM NUCbMEHHOCTH UCTOUHUKOM MHAOPMAaLMM CTanu TEeKCTbI,
HanucaHHble Ha rNMHAHLIX Tabnuukax, nanupyce, Gepecre, Gymare, sbiOUTbIe Ha
KaMmHe U T. n.

o_/Puc. 9.1. Uctounukun uudopMayuu: @ — NPUPOAHbIe; & — TexXHOreHHble




Annapartypa Ans 3anWcH 3BYKOB M u300paxeHuin. C nzobperexuem npubo-
POB 3BYKO3aNUCH MCTOMHUKAMKU MHMDOPMaUMKU CTanu rpaMmModiOHHbIE U BUHKUNOBbLIE
NNACTUHKK, a C Nose/ieHHeM (hOTO- U KMHOCHEMOYHOM annaparypbl WHGOPMaUMIO
Ccrany nepegasatb C NOMOWDBKD poTorpadun U KMHOMUILMOB.

MexaHuueckas u oTorpadmueckan 3anucb MHMOOPMaUUM CMEHMNACL MarHuT-
HOM.

B Hacrosiwee spems TEKCTOBas, 3BYKOBAs U BU3ya/ibHas MHMOPMAaUMS 3anuUcbi-
saerca Ha CD v nonynposogHUKOBLIX ycTporcTeax (kaprax dnew-namarm).

Kananbl nepepaun W nonyuyeHus HWHpopmauuu. Bce uckyccTeeHHble MCTOU-
HUKM MHOPMaUMK Pacnpesensiiotcs No KaHanaM CsA3M, KOTOpble CBA3blBalT COo-
BPEMEHHOIO Yesoseka C okpyxawowum mupom. [pexae scero 310 KaHan Heno-
CPELACTBEHHOIO MEX/MYHOCTHOrO ODLWEeHUs (KOMMyHUKaLUK).

B npouecce 0BWEHHUA C POACTBEHHUKAMH, APY3bAMM, YUHTENAMM, 3HAKOMbIMM
M HE3HAKOMbIMU NIIOAbMM KaXKAbIM M3 Hac nonydyaer HONbWON 0ObEM MHGBOPMALUK,
Bbi3bisaiowen Oonblwee fosepue, yem nbas gpyras.

KoHTakThl Mexay NoAbMU MOryT OCYLECTB/IATLCS ONOCPEAOBAHHO C MOMOLLBIO
TeXHHYeCKux cpeacre (nourta, tenerpad, renedoH).

MHbOPMaUMOHHDLIM KaHaNOM ANs YeNOBEKa ABNAITCA Pa3/IuHbIe NedyaTHble u3-
LaHus: rasetbl, XypHanbl, OpoLopbl, KHUIM, Byknersl U 1. .

Bonbwon 0bveM MHGOpPMauMM NepepaeTcs no paguo w Tenesugenuo. Jliogu
OCODEHHO A0BEPSIOT TOMY, UTO BUAAT C 3KPAHOB M C/AbIWAT U3 AuHamukoe. [lo-
NyyeHHas TakuM 00pa3soM MHMOPMAaLMs CUbHO B/IMAET Ha KaXKAOro caylwarens
W 3pUTENs, NO3TOMY NPEeACTaBUTENH TOPTrOBAM Tak CTPEMATCS PasMecTuTb Ha pa-
OMO W TeNEBUAEHMM DEeKNaMy CBOMX TOBApPOB.

OrpomMHbii 00bEM UHbOPMauMK cogepxutcs 8 UHtepHere. 3T10T KaHan Kak Obl
nornowaeT Apyrue.

CNNOBAPD: npupogHsie 1 TeXHOreHHbIE UCTOMHUKM MHDOPMAUMK; Ka-
Hanbl NEPefadYn U NONYYEHUN UHOOPMALUN.

NMPOBEPDBTE CEBS: 1. C nomowsio xakux ecrectseHbix WCTOMNMKOB Bbi nonyuaere
uapopmauuio? Mpusegure npumepnt. 2. MNepeuncante MCKYCCTBEHHDIE UCTOYHHKM HHOPMauun.
Hazosure, or Kakoro u3 uux sb nonyuaete Hanbonvwwmin obvem csegennn. Obvscuure orser.

* ZNONPOBYUTE o6vacuum, noYeMy 8 COBPEMEHHOM MUDE NIOAH BCE peXe UYHTAT
KHUTM, HaneyarawHble Ha bymare.
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9 2 Meroa HabniogeHus B nonyyeHWH HOBOH

HH(popMayuH

Bcé€ nu Mbl NOMHUM, 4TO BuanmM BOKpYr ceBs? MMomHuTe NK BbI, Ka-
KME KHUIMM M B KaKOM MOPSAKE CTOAT Ha BALUeH KHUXKHOM NOJIKE MMM
B KHWXHOM wkady? Bbl segb BUAKUTE MX KaXAbi AeHb MHOro paa!

HabniogeHusn. B ocHose HabnogeHHs — COCPEfOTOUEHHOE BHUMAaHWE K W3-
yuaemomy OObBEKTY WU siBneHuio. Mccneposatens He nNpuHMMaeT 34ech ydactusi
B ABNIEHWH, CTPEMACD MUHMMA/IbHO BO3LAEHCTBOBATL Ha 0BbekT npu cbope MHGOp-
Maumm.

Habnogerue otnmuaercs o1 pasrnsgvisaqus (cozepuanus) vero-nubo. MNpu pas-
rnagsisaHmMu obbeKTa ysuaeHHoe He aHanusupyercs. [lposogs xe Habnwopgexue,
UCCNepoBaTeNb XOUYET MOMYUWTL KOHKPETHbIE CBEAEHWA NO MWHTEPECYIOWen ero
Teme.

Habniogenne — 310 MeToh ueneHanpaeneHHoro cbopa nepeuuHon (Heussecr-
HOM [0 3TOro wccneposarento) uHdopmauun 06 usyyaemom obvekre. NepsuyHon
Ha3bleaeTca MHMOPMAUUA, KOTOPOH eLE He CYLLeCTBoBano s000Le.

Mpu HabnogeHun MoryT GbiTb HCNONB30BaHDL! CNeyManbHble TeXHWUECKUe cpej-
CT8a, yNyywawme BOCNPUATHE 0DBEKTA, YBENMUMBAIOLLME KONMUECTBO W NOBLIWE-
owme Kayecrso mHdbopmauumn (puc. 9.2).

o__/Puc. 9.2. Habniogexune C NOMOWDBIO CNEUMANbHHIX TEXHHYECKHX CPencTs

B 3asucvMocTM OT BMAa nonydyaemon MHbopMauuu HabnogeHus Moryt 6biTo
Bu3yanbHble, ayauoHabnogenus (NPocNylWwUBaHWe), TaxTubHbie, ODOHATENbHbIE,
BKYCOBbIE M KOMOMHUpOBaHHbIE,

HabnioaeHus MOryT NpoOBOAUTLEA HENPEPLIBHO MAX OAHOMOMEHTHO.

MeTog HEeNOCPEeACTSEHHLIX 3aMEepPOs 3aK/IUAETCA B HENPepbIBHOM HabnoaeH!H
3a NPOUECCOM, ero 4acTaMH MM OBLEKTOM.

Mpu MeToge MOMEHTHLIX HabnwaeHnr HabnaeHUs 0DbEKTa NPOUCXOAAT B CNy-
YaWHO BbIOpaHHblE MOMEHTLI.

TexHonoruu HabNIOAEHHA B 3aBUCMMOCTM OT MeToda NoNy4YeHus MHhopMaumm
OuisaroT Tpex sugoe: dotorpacms (dororpaduueckoe Habnwperne) obvekra mnm
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npouecca, XPOHOMETPaXX AMHAMUKM pa3suTusi obvekTa unm npouecca u oToxpo-
HOMeTpax, codetarowmi &8 cebe U 10 ¥ Apyroe.

@otorpadms — 310 AOKYMEHT, OTPKAOWMN XaPAKTEPUCTUKU M CBOMCTBA MC-
cnenyemoro obbekra uam npouecca.

Mubopmauus, nonydeHHas B pesynbrare doTorpaduueckoro Habnwoges1s, Mo-
et ObiTh ohopMieHa B BUAE ONPEfe/IEHHON COBOKYNHOCTH MaTepUabHbiX ODbeK-
TOB, HanpuMep: oOpasupbl NOYBbI NAXOTHLIX 3eMeNb 8 KaKOW-TO MEeCTHOCTH, repba-
PHM PacTeHniH, KONNEKUMK MUHepanos U Ap. MHdopmaums npu HabNoaeHHH MOXeT
ObiTh 3ahMKCUPOBaHa C NOMOWBIO PUCYHKa, (DOTOCHMMKA WM KUHOMpPAarMeHTa.

Bo MHOrMX HayuHbIX MCCNEQOBaHMUSAX, OCODEHHO B MCC/IELOBAHUAX COUMA/IbHOM
cchepnl, dotorpammu ohopMASIOT B BUAE NPOTOKONOE (AOKYMEHTOB, ONUCLIBAKD-
WwMx npoucxopsuee) Habnwogenun. Qotorpadmueckoe HabnaeHKe MOXET npeja-
CTasnaTh cobor ayAMo3anuch Ha MarHUTHOM MM LM(POBOM HOCHUTENE, HanpUMep
creHorpamMa 3acefaqus [0CyaapcTeeHHOM AyMbl.

XpoHOMETpaXK — 370 METOf M3YYEHUs pacnpefeNeHusl BO BPEMEHW KaKux-
nmbo npoueccos. Hanpumep, MOXHO NPOBOAUTL 3aMeEpPbl MHTEPBANIOB BPEMEHM,
B TEUEHHE KOTOPbIX aBTOMOOMAL NPOXOAMN PasHble YUacTKW Tpaccsl. Yacro xpo-
HOMETPAX UCNONbIYIOT NPH COUMANBHBIX MCCNEAOBAHUAX TPYAOBbLIX NPOUECCOs ANs
oueHku 3arpar pabouero spemenu. Hanpumep, MOXHO NPOBECTH XPOHOMETPAX
TOrO, CKONbKO BPEMEHM Bbl TPATUTE Ha NPUIrOTOB/NIEHUE YPOKOB NO TOMY MK MHOMY
npeamery.

DortoxpoHomeTpax (KOMOMHMPOBAHHLIM METOA HabNIOAEHUS) NPUMEHSIOT NpPH
(PUKCHPOBAHUM COCTOSIHUA ODBEKTA MM Pa3BUTMA Npouecca B MOMeHT Habnwoge-
HUA. 1O Tpebyercs, HanpuMep, NP M3yueHuu ObICTPO NPOTEKAOWMX NPOLECCOB:
OBWXKEHUA WM NAfeHus TeN, B3PbIBOB, BbLICTPENOB W T. N.

CNOBAPDbB: xpoxomerpax.

MPOBEPDBTE CEBHA: 1. Yo raxoe nabniogesue xak merosn nonyueHus uHGOpPMauMn npu
nccneposannn? 2. Yem wabniogenne ornuvaerca or cozepuawus? 3%, MMouemy caugerenu npo-
MCWECTBHA 4acTO [RAIOT HETOMHYIO U npoTvsopeunsyio uugopmaunwo? 4. Yro rakoe dororpadus
kak sapwant Habniogewns? 5. B uem cywmocrs xponomerpaxa? 6. [ns vero npumensercs do-
ToxpoHoMmeTpax?

2 HOAYMAMTE, Kakon meton Habmogenns HyxHO suibparts gna uayvexus paborw xpoi-
Na NTAUBI MAM HaceKoMOoro 8 nonere.
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9 3 TexHuueckue cpeacTBa NpoBefieHHA

HabnogeHni

C NOMOLWBIO KaKMX TEXHUUECKMX YCTPOMCTE YUEHbIM yAanoch npose-
crv HabnwopeHue Ha noeepxHocTv JlyHbi?

ShhEKTUBHOCTL TEXHONOMMHU HaDNIOLEHHUA 3aBUCMT OT MCNONb3OBAHUA ChEeuu-
aNbHbIX TEXHWYECKUX cpefcTs. Hanpumep, ecnu nposoguts HabnwgeHus 3a 38€3-
LaMHU U NIGHETAMU HEBOOPYXKEHHBIM r1a30M, 6e3 UCNONb30BAHWA ONTUYECKMX NPU-
BOpOB, TO MOXHO Pa3/IMYUTL Ha Hebe npuMmepHo 2,5 Tbicsuu HebecHbIX OOLEKTOS.
B GuHokNb MOxHO Habnogars okono 200 Thicsd KOCMUYECKMX OOLEKTOB, B NiO-
OUTENLCKMI TENEeCKON — NPUMEPHO 2 MUAIMOHA ODBLEKTOB, a B COBPEMEHHbIN
MoWHbIM Teneckon — Gonee 100 MUANMOHOB NNaHeT, 38634 M raNakTMK.

Monyunts MHGBOPMaUMIO O HEKOTOPbIX OBbEKTax, nNpoueccax uam sieneHusx bes
COOTBETCTBYIOWMX TEXHUYECKMX CPEACTs HeBo3MOXHO. Hanpumep, urhopmaumio
O CTPOEHMM KNETKWM PaCTeHUA WM XKMBOTHOIO HEBO3MOXHO NONyuuTs Ge3 on-
THUECKOro Mukpockona. [na HabniofeHus 3a A8WKEeHWeM MONeKyn Heobxoaum
3NEKTPOHHBIK MUkpockon (puc. 9.3, @), a ans usyyeHus sgep MONeKyn — cne-
UMa/IbHasl YCTaHOBKa.

Mpn Habnogenun 3a uem-nubO, Kak NPasuNo, NPOMCXOLMT 3anNUChb pesynbra-
TOB C NOMOLBIO CNEUMANsHBIX TEXHUYECKHUX YCTPOWCTE.

Mpu 3tom Moxer notpebosatbesi, a MOXET ¥ He NoTpebosaTbcs HenocpescT-
BEHHOE yyacTve Kakoro-nubo uenoseka — peCnOHAeHTa.

M3 TexHUYECKMX YCTPOMCTS, He TPebylolmx ydacTusi pecrnoHgeHTos, Haubonee
M3BECTEH ayAMOMETD, KOTOPbIM NOACOEAMHAETCA K TENEeBU30pYy M MOCTOSIHHO pe-
IUCTPUPYET, KAaKOW KaHan BK/KYEH.

Cyutectsyior 1ak Hasbigaemble CUETYMKM Niogen. OHU He TONbKO PEerucTpUpyior,
KaKOM MMEHHO KaHasl BK/KOUEH, HO M CKONLKO YEsIOBEK CMOTPAT nepegady.

Lpyron WrpoKo M3BeCTHbIM npuMep — TypHUketsl (puc. 9.3, 6), perucTpupyro-
LWMe KONMUECTBO YENOoBeK, BXOAALNX U BbIXOAAWMNX M3 NOMELWEHHS, PErrcTparopbl
LBUXKEHUS, PACNONOXKEHHDBIE BAONbL JOPOr ANs NOACYETA KONMUECTBa asTOMOOMNEN,
npoesxarmwmx 8 onpegesnésHom mecre. Kamepbl Ha pabounx mecrax (KMHO- MM
BUAEOKAMEDDLI) BCE uvalle WMCNONb3yrOT PO3HWYHbIE TOProBUbl ANs KOHTPONsS 3a
pa3MelleHnemM TOBapOB, NPUBNEKATENbHOCTA YNAKOBKM M MaplUpyTamu ABMXKEHWA
nokynarenen.

Ha MHOrMx Belax Bbl BUAMTE WTPUXKOLbI, C NOMOLWBIO KOTOPbLIX MOXHO No-
NyunTb pasHoobpasHyl uHbopMauuio o Tosape. OaHaKo cHCTEMA LWTPUXKOAMPO-
BaHUA TOBAPOB M MCNO/Mb30BAHME ONTHYECKUX CKAHEPOB DPAaCWMPAET BO3MOXHO-
CTH aBTOMAaTU3MpPOBaHHOrO cbopa MHMOPMaUMKM O NOTPEOUTENbCKUX MOKYNKax: o
Hanbonee BOCTPEDOBaHHLIX KATEropusX TOBapOs, MapKax, TMnax MarasuHos, ue-
Hax U Konuuectee.

CyluiecTsyior 1 crneyranbHble TEXHUYECKHE YCTPOMCTBA, B paboTe KOTOpbLIX yya-
CTBYIOT PECNOHAEHTbl. JTO, HanpUMep, aHa/M3aTopbl A8WXEHWH rnasa, rnassble
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PEerucTparopsl, NCHMXOranbeaHOMETPbl, YaCTOTHLIM aHaNU3aTop ronoca, YCTpoMcTsa
LNA M3MEPEHUA 3a[ePXKKKU OTseTa.

AHaNU3aTOPbl OBWKEHMM [N1a3a, OKYNOMETPbl, rNa3Hble KaMmepbl 3anucbiBaioT
ABWXKEHUS uyenoseuveckoro rnasa. OHM MCNONLb3YIOTCA ANA M3YUeHMS MexaHW3Ma
BOCNPUATUA PECNOHAEHTOM DEeKNaMbl MM PEK/IaMHbBIX TE/IEBU3UOHHDIX DOJIMKOS.
Takan uHboOpMaums oueHb UeHHa ans pa3paboTku cnocoboe noebiwerus adphex-
TMBHOCTU peKnambl.

Ha ocHOBe COBpEMEHHOM TeXHWKM CO3Qaercs annaparypa ans HabnwgeHum
B pasHoe speMs CYTOK, AN AWUCTAHUMOHHOIO NPOC/YLWMBAHUA W AP.

o_/Pnc. 9.3. Texnuueckue cpegcrea nposegeHun HabnogeHun: @ — MuUkpockon; 6 — TypHUKeTs!

a) /

NMPOBEPbLTE CEBA: 1. MNouemy gns nposegexus Hexkotopsix Habnogewun Heobxogu-
Mol TexHuueckue cpepcrsa? 2. C nomowsio wero uaywawor mukpomup? 3. Kakue u3 umeowmxcs
B BaleM DaCNOPSIKEHHH TEXHHHECKAX CPeACTS 8n MOrau O Mcnonb3osars QAR NPOBEREeHMA Ha-
Gnonennn?

ﬂPE,llIlO)KMTE, KaKuM COBDEMEHHBIM TEXHHUYECKMM CPEACTBOM MOXHO M3MEPATL Paccro-
sHue npu Habmogennn 3a asmxywmumcs obvexrom.
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94 OnbiTel Mnu JKCNEepHUMEeHTbl ANA NOoNyyHeHHA

HOBOW WH(OpPMaLHH

Ansa 4ero wccnegosarenu NPOBOAAT ONbITbl MO (DU3MKE U XUMUM?
Yro oHM xoTaT y3Hars?

OnbITOM NPUHATO Ha3biBaTb BOCNPOM3BEAEHHE KaKOro-NMOO SAB/NEHUA 8 MCKYC-
CTBEHHO CO34aHHbIX YC/IOBUAX ANA ero uccnegosanus. OnbiT NPOBOAUTCS C UENbio
NONYUEHHUS HOBbLIX Ans cebs 3HaHWK.

Mccnegoearens xoueT OUEHHUTL HEODXOAMMOCTL NPOBEAEHHS KaKMX-NMbo aencr-
BUM. Hanpumep, yueHMK XOUeT OUEHUTb HEOOXOAMMOCTL BbLINONHEHUS AOMALUHMX
3afjaHun No maremaruke. B CKOPOM BpeMeHW OH MOAYUMT OTEBET O TOM, YTO A0-
MallHWe 3afaHuA BbINONHATL HEODXOAWMO B /MOObLIX YCNOoBUAX. XOPOLWO, ecnu Ta-
KOE WCCNefoBaH1e He NPUBEAET K MONYUEHUHO HU3KOW OLUEHKM, & YUEHWK YJTET
CBOM 3HaHUs W ycneer m3bexarb ONNOWHOCTH.

OnbIT MOXET HOCUTL CAlydarHbIM MAM NpegHaMepeHHbin xapaktep. Ecau onbir
NPOBOAMUTCA NPEAHAMEPEHHO, TO €r0 Ha3biSaKT IKCNEPUMEHTOM.

Cnoso «3KCNep1MeHT» NPOU3OWANO OT NATHHCKOrO C/IoBa experimentum, nepe-
BOAALWErocs Kak «npoba». IKCNEPHMEHTOM Ha3biBAKOT ONbIT U CBA3AHHOE C HUM
HabngeHue UcCNesyeMoro obveKTa waM ABNEHMUS.

K nposegenuio akcnepumeHta HeobDXOAMMO rOTOBUTLCS: 3apaHee NaHMpoBars
ero uenb; sbibuparh Heobxoaumoe 0bOPyaOBaHME; COCTaBNATL NnaH paborbl.

DKCNEPUMEHT SBNSETCA BUAOM MNO3HABATE/IbHON LEATENbHOCTH, OCyuecTense-
MOW AN NONYYEHUA HOBOTO 3HAHWA WM NPOBEPKM AEHCTBEHHOCTH craporo. [Npu
HEOOXOAUMOCTH 3aNNaHUPOBAHHBIE AEHUCTEUA MOMYT NPOBOAMUTLCA HEOLHOKPATHO.

Bo epema nposefeHus onbita MCCNefoBaTeNlb HE U3MEHSET U3ydaemble OObvex-
Tbl U HMKAK He B/IMAET Ha McCnegyemble ssneHus. A B XOfe 3KCNepuMeHTa npo-
UcxoasaT npeobpasosaHua obvekta unu seneHusn. Noporn o0OveKTb nomewarTea
B MCKYCCTBEHHbIE YCNOBMS, KOTOPblE HE CYLECTBYIOT B NPUPOLE MK peasbHOM
npaxkT1Ke.

IKCNEPUMEHTUPYS, YUEHbIE MOMYT CO34aTb HOoBble npucnocobneqns ana paborbl,
OTKPbITh HOBbIE CBOWCTBA MATEPHA/IOB M XaPaKTEPUCTHKM ABNEHWMH.

Lna 3dbheKTUBHOrO NpoBeaeHUs IKCnepuMeHTa Heobxoaumo paspaborars coor-
BETCTBYIOLLYIO METOAMKY WCC/NELOBAHMSA, BKAKHAIOWYIO B CeBf HECKONbKO 3Tanos:

« CO3[aHue NPorpamMbl 3KCMEPUMEHTa NO NyHKTaM;

* nogbop cnocoboe U3aMepeHui;

» gbibOP CPeAcTs NPOBEAEHHN 3KCNEepPUMEeHTa;

* HENOCPEACTBEeHHOE NPOBEAEHUE 3KCNEepUMEeHTa;

« 00paboTKy M aHaN13 NONYYEHHDLIX 3KCNEPUMEHTANIbHBIX AaHHbLIX.

B ornmure o1 onbita, HayuHbIA 3KCNEPUMEHT NPeanonaraer MCnosb3oBaHue Tex-
HUYECKUX CpeacTe — npubopoe.

Bce nprbopbl Ans 3KCNEPUMEHTOB MOXHO PA3AENUTb Ha CNEAYIOWME OCHOBHDIE
rpynnbt:
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* nNpubBOopbI, YBENWUUMBAIOWME CUNY MM AWANA30H YYBCTBEHHOINO BOCNPHUATHA
(MHKpOCKONDI, NPUOOPLI HOYHOTO BHAEHMS, TENECKONDI, PEHTTEHOBCKUE YCTAHOBKH,
YCUNUTENU 3BYKA W T. N.);

* U3MepuTenbHbie Npubopbl (Yackl, NUHeHKH, GapoMeTpsl, TEpPMOMETPbI, Bechbl,
3NEKTPOU3MEPUTENbHBIE NPUBOPL! M T. N.);

* YCTPOWCTBA, NO3BONSIOWME NPOHUKHYTL BO BHYTPEHHIOW CTPYKTYpPY (yckopu-
TENU, UEHTPUGYIH, UALTPLI, NPU3MbI U ApYrHe NofJobHbie Mo NpegHasHaueHUuio
npubopwi);

* TeXHUYECKHE cucTeMbl, obecneumsarowme Heobxoaumble ycnosus (Hapokame-
pbl, aspofgrHaMuueckue Tpydbi);

» chukcupyoume npudopbl (kMHO-, hoToannaparypa, ocumanorpadbl, pasnuy-
Hble MHAMKATOPDI).

JKkcnepuMeHTbl MOryT ObiTb €CTECTBEHHBIMH W HMCKYCCTBeHHbIMM (nabopa-
TOPHbIMK). ECTECTBEHHbIE 3KCNEPUMEHTBI NPOBOAATCA NPU M3YUEHWH COLMANbHBIX
ABNIEHUH, HANDPUMED NP UCCNefoBaHusX 3 EKTUBHOCTH MeTOQoB 0byueHus. Axa-
JIOTMUYHDBIE 3KCNEPUMEHTLI NPOBOAATCA NPU U3YUYEHUM PA3BUTUSA XKMUBOTHBIX M pacTe-
HUW B onpefenéxHbix ycnoeuax. Mckyccreennbie (naboparopHbie) 3KCNepUMEHTbI
LWMPOKO MNPUMEHSIOTCA 8 MNCUXONOTUH, ECTECTBEHHLIX M TEXHUYECKMX HayKax.

BapuaHtoM ucKyccTBeHHOro (naboparopHOro) 3KCnepuMeHTa sIBNsercs BUpTY-
anbHBIA IKCNEPUMEHT, T. €. 3KCNEPUMEHT HepeasibHbid, CO3AaHHbIM C NOMOLBIO
KOMNBIOTEPHBIX NporpaMm. BUpTyanbHbii 3KCNEPUMEHT MOXET NPOBOSUTLCA B Tex
CNyyasx, KOrfa eCTECTBEHHbIH 3KCNEPUMEHT HEBO3MOXEH M/IM OUYEHb ONaceH.

B 3asucMMOCTM OT xapakrepa oObekTa, YC/OBMWM MNOCTAHOBKM WM NPOBEAEHMS
3KCNEPUMEHTBI NOAPA3AENAIOTCA Ha NabopartopHblie U NPOU3BOACTEEHHbIE AW NO-
nesble.

JlabopartopHble 3KCNEPUMEHTbI NPOBOASATCA Ha MOAENAX ODLEKTOB MW ABNEHMM
C NPUMEHEHUEM BO3MOXHLIX NPUBOPOE. MPOU3BOACTBEHHDbIE 3KCNEPUMEHTDI NPOBO-
OATCS € peasibHbIMU ODLEKTaMU W/IM ABNEHMAMM C YYETOM BO3LEHCTBUS (haKTOPOS
OKpyXaowern cpegbl. Hanpumep, HOsble MOfeNy aBTOMODM/IEH WCNLITLIBAOT Ha
cneuMansHbiXx asToapoMax, asTonpobery NPOBOAAT NO NEePeceYEHHOW MECTHOCTH
ON5i HOBbIX MOAE/IEH MalUMH,

CNNOBAPD: onuit; 3KCnepuMmeHT; WCKYCCTSeHHsI (naGopaTopHbIi),
€CTECTBEHHbIN N BUPTYasNbHLIA 3KCNEPUMEHT.

NMPOBEPDBTE CEBSA: 1. Yro rakoe onuir xax dopma nposegenus nccnegosanus? 2. Yem
3KCnepument otnmsaercs or onmrta? 3. ins yero 8 akcnepumente HeoBXOAUMBI TEXHUYECKHE Cpeg-
crea?

HOAYMAMTE, B YEM MOTYT 3aKAIOHATLCH HEZOCTATKM BUPTYANbHOro IKCNepUMeHTa no cpas-
HEHMIO C NPOW3BOACTBEHHDIM.
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KABUHET U MACTEPCKAHA

MpakTuueckue 3apaHus

(]

1. Cocrasbre GnaHk npotokona Ans nposefeHus HabNgeHUA 3a PocToM,

Da3BUTUEM WAW NOBELEHMEM AOMALLHEIO XUBOTHOrO (pacTeHus).
2. MNpoeegute HabNOAEHWA NO COCTAB/NEHHOMY NPOTOKONY.

3. MNpoeegure XPOHOMETPAXK BLINONHEHWA LOMAWHUX 3afaHWi B BblDpaHHbIM

[leHb Henenu.

MCTOUHMKHM, M3 KOTOPbLIX Yenosex nosyyaer WMHGoOpMaumio, nogpasgens-
HOTCA Ha NPUPOLHDbIE U UCKYCCTBEHHbIE. BCE, 4TO co34aH0 NPUPORoH, MOXET
ObITb ECTECTBEHHLIM MCTOUHUKOM MHOPMAaUMKU ONS NO3HAHWA WM MHDOP-
MaUMOHHOM NOAAEPKKM Kakon-ubo gearenvHoctu. Beé, uto cospaHo mnum
npeobpasosaHo MABMH, OTHOCKTCS K TexHocdepe, MOXeT ObiTb UCTOUHH-
KOM MHDOPMaUMK. ITH UCTOUHUKK MHOPMAELMM HA3LIBAKOTCSA TEXHOMEHHbBIMM.

JlONONHUTENLHBIMU KOHUEHTPHUPOBAHHBLIMU MCTOUHUKAMMU NONYUEHUSs XKeNa-
EMbIX CBEAEHUHN SBNSIOTCSH UCKYCCTEEHHDBIE MCTOUHMKK MHbOpMaumu. 310 yCT-
Hble COoBLEHMA, TeKCToBan MHoPMaUMs Ha DYMarKHbIX HOCUTENSX, 3HaKoBas,
38yKoBas v 0DpasHas MHMOPMAUUA Ha Pa3/IMUHLIX TEXHUUECKUX HOCUTENAX.
Bce MCKYCCTBEHHDbIE MCTOUHMKM MHBOPMaLMK pacnpegensorcs no KaHanam
CBA3W, KOTOPbIE CBA3LIBAKOT COBPEMEHHOIO YE/I0BEKA C OKPYXXAKOLMM MUDOM.

OaHKM 13 BefyWwMX METOA0B NONYYEHUs MH(pOPMaUMK 0B OKpyxamowem
Mupe cuutaercs HabnwogeHue. B ocHose HabMOAeHUA NEXMT MeTod nac-
cueHoM (Ge3 smewarenbcrea) WKcauMu v perucrpauqu uHbopMauuu ob
nayuaemom obvekte unu seneHun. Bapuantamu Mertopa HabnwogeHus se-
NAOTCH hoTorpadus, XPoOHOMETPaX, (HOTOXPOHOMETPaXK. IMEEKTUBHOCTDL
HabNOAEHUS 3HAUYMTENDLHO MOBLILAETCA NPU MCMNONL30BAHUM COOTBETCTBYIO-
WHX OOBEKTY M UeNU HabMOAEHHUS TEXHWUYECKMX CPeacTs.

Bonee dyHaaMeHTansbHyo MHbopMaumio 06 0bbekTax U ABNEHUAX OKPY-
JKAKOLWENO MMPa MOXHO NOAYUWTL € MNOMOLWBKD ONLITOB M 3KCNEPUMEHTOB.
B onbitax M 3KCNEpUMEHTaxX YETKO 3a0aK0TCA YCNOBMA CYLLECTBOBaHWS
M3yuaeMoro OObEKTa MM YC/NOBUA NPOTEKAHMA MCCNEAYEMOTO SIBJIEHHMA.
C pa3suiMeM KOMNLIOTEPHbLIX TEXHONOMMH ANA NOJIYYEHUS HOBOW MHMOP-
MauMu BCE LUMPE NPUMEHSIETCSH BUPTYA/IbHBIM IKCNEPUMEHT.

NOABELAEM UTOIM: 1. Yro moxer BbiTo HCTONHUKOM MH(OPMALMK ANS Yeno-
seka? 2* %), Yem peub 4enoseka OTAMYAETCH OT 3BYKOBOrO OOWEHMS >XUBOTHbIX?
3. Kakue KaHanb niogu Mcnonb3yloT ans nepegaun urcgopmauyun? 4. Kakumu metoga-
MM ocywectensetcs Habnwogenue? 5. B uém coctout oTamume onbita ot Habnwoaerun?
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TEXHO/IOTUM PACTEHMEBOACTBA

OfHMM M3 OueHb BaKHbIX OOLEKTOB CENbCKOXO3AMCTBEHHOrO NPOM3BOACTSA,
6MONOrMH, MeaUUMHDI, NULLEBOW NPOMBILLNEHHOCTH ABAAKOTCA rpubbl. [pubor —
370 UaPCTBO B KNaccudmKaumm Xusbix opraHuamos 3emnu. Oxu couerawor & cebe
NPU3HAKHK, CXOXME C NPU3HAKaMKW PACTEHWH M >KMBOTHbIX. [pubbl M3yuaeT Hay-
Ka MMUKONOMUs.

MHorve eugbl rpubOB UCNONLIYIOT B PA3/IMUHBLIX TEXHONOMMYECKUX Npoueccax
u Texronormax. Cyuecrsy:or euabl rpubos, KyNbTUBMPYEMbIE YENIOBEKOM, T. €. Bbi-
palmsaeMble B UCKYCCTBEHHO CO34aHHbIX YCAOBMAX: ChefobHble rpubbl, APOHOKH,
OLHOK/IETOYHbIE TPUOKK NervuMnna U ap.

f
o_/
—/

Bbl y3Haere:

® O 3HaYeHMU OLHO- M MHOFOKNETOUHbIX rPUMOOE B NPUPOLE U B XKM3HK Yeno-
BeKa;

® 00 WUCNONL3OBAHMM OAHO- W MHOTOK/IETOUHDLIX PUOOB B TEXHONOIHUECKHX
npoueccax U TEXHONOMMAX;

® 00 yCNoBMAX BbLIDALUMBAHHUA KYNbTUBMPYEMbIX rpubOB;

® O TEXHONIOMMAX MCKYCCTBEHHOrO BblpawmsaHms rpubos;

® 00 OCHOBHBIX PazNUuUMAX CLefOobHbIX U ALOBUTLIX rpubos;

e 0 BesonacHbix TexHonorusx cbopa v 3aroToeku rpudos.

Bbl HayuuTecs:

® ONpefenaTs KyNbTUeMpyeMbie rpubbl NO BHEWHEMY BHAY;

® CO34aBaTb YCNOBMS AN UCKYCCTBEHHOIO BbIDALWMBAHMS KY/NbTUBMDYEMDIX PU-
60s;
e snagers HesonacHbiMu cnocobamu cbopa v 3aroToeku rpubos.
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"I I Fpubbi, UX 3HaueHWe B NPUPOAE M XKHU3HM
A I} YenoBexKa

Kakue Buapbl rpuboe suvi 3Haete? [pu NpUroToBNEHKWM KaKMX NPOSYK-
TOB MCNONBLIYIOT rpudbI?

Bce cywecreyoume Ha 3emne rpubsl MOXHO pasgenuis Ha gse Gonblwve rpyn-
Nbl — OAHOKNETOUHbIE (MYKOD, APOMCKM, MEHWUUMAN M 4p.) U MHOTOKNEeTOYHbIe
rpubbl (wnsnouxbie rpubo).

OcHoea cTpoenus nwboro rpuba — 3to rpubHUua, wau Muuenun. Y ogHokne-
TOUHBIX rPUOOB MUUENUH npeacTasnser cobOM OAHY TUIaHTCKYK) KNETKY € MHO-
xecrtsom agep (puc. 10.1). Hanpumep, ogHoknetrouHbin rpud mykop (puc. 10.2)
passueaercs Ha nnogax WM osowax s suge Genoro nywka, a rpud durodropa
BbI3blBaET rHUNL KNyDHen kaprtodens (puc.10.3) u tomartos (puc.10.4).

o_/Puc. 10.1. Crpoenne nnecuesoro rpuba o—/Puc. 10.2. Mykop Ha naogax knybHuku

mykopa: | — ruco; 2 — ronoska co
cnopamu; 3 — rpubunya

Puc. 10.3. Mpud duropropa Ha o__/Pnc. 10.4. Tpub dhurodropa Ha

kaprodene ToMarax




MHoroknerouHbie rpubbi. Teslo MHOIOKNETOUHBIX TPUBOB COCTOMT M3 TOHKMX
HUTEH — rUdOB, KOTOPbIE YACTO BETBATCA U 0DPasyoT MULENUH, UK FPUOHMLY.
MoubH1ua obnagaeT OrpoMHOM NNOLLAALIO NOBEPXHOCTH, Yepes KOTOPYK Noriowa-
er nuratenbHble gewecTsa. HacTtb rpubHULbI, PACNONOXKEHHON 8 NOUBE, Ha3blBaeTCA
NOYBEHHON rPUOHMULEN, HapyKHas YacTb — 310 nogosoe Teno rpuba (puc. 10.5).

Bce MHOroknerouHble rpubnl pasgensiior Ha Tpu rpynnoi: Tpybuarbie, nAacTuH-
yatbie ¥ cymuyarpie. TpybuarsiMu (Mnu ryBuarbimm) rpubsl HasbisaT NOTOMY, Y4TO
HUXHAS YACTb UX LWASNKK HaNOMUHAET rybKy, COCTOALLYIO U3 TOHEHbKUX TpyDouek,
8 KoTOpbix obpasytorcs cnopbl (puc. 10.6). U3 1pybuarsix rpubos Haubonee us-
BeCTHbl Oenble, NOLOCHMHOBUKM, NOAOEPE30BUKM, MACNATA, MOXOBMKM.

Y nnactuHuateiXx rpuboB Ha HWXKHEN CTOPOHE WSNKK HAXOLATCA TOHKKE Nna-
CTMHOUKH, PaCXOAsLUMECS OT cepeauHbl K Kpasm, kak nyud. K aton rpynne rpubos
orHocaTcs pobkuky (puc. 10.7), rpysau, BONHYLWKM, IMCHYKM, ONSTA, ChIPOEKKM,
LWaMNUHLOHBI U Ap.

Y cymuartbix rpubos cnopsi obpasylorcs sHyTpu ocobbix Mewoukos. K aroi
rpynne rpubos OTHOCATCA CMOPYKHM, CTPOuKM W Tpiodenu (puc. 10.8).

O—/Puc. 10.5. Crpoenne wnsnouHoro o—/Puc. 10.6. Tpybuarvir rpub — Genoii

rpuba nnn Goposuxk
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o_/Puc. 10.9. lNpubu &8 TexHONOrMAX NUWEsbIX NPOMIBORCTS: g — A[poxxessie rpubxu; 6 —
passosuaHocTH xnebonekapwHbix gpoxoken; 8 — cup pokdop ¢ GraropogHon naeceHso

Q) ——

[pHbbl MOXHO HaMTH B CaMbiX pa3HbiX MecTax — B BOLe, B NOYBE U B BO3AYXeE.
Jlydwe Bcero rpubnl pacTyT B TEMHBLIX CbIPbIX MeCTax.

LnsnouHble cbenobHble rpubbl YENOBEK MCMNONb3YET B MUY 8 CyLEHOM, COo-
JIEHOM ¥ MapUHOBAHHOM BUAE, @ TakXe ANs NPUIOTOBNIEHUS DA3/IMUHLIX NPUNPas.

[prbHMUa MHOrMX WAANOUYHBIX rpubos obnagaer cNOCOBHOCTLIO ONIETaTb KOPHU
Lepesbes UK KYCTApHMKOS N/IOTHOK CEeTbio, 00pasys MUKOPHU3Y, KOTOopas cHabxa-
€T PacTeHUn NUTaTeNbHbIMKU BelecTeaMu 1 snarom. Muuenun rpuboe paspacraercs
Ha MHOTME [ECATKM U AaXe COTHM METPOS U 3HAUMTENbHO YBenuuusaeT cnocob-
HOCTb Aepeebes scacbisars sogy. Hanpumep, enb, cocHa, ayd He MOryT npasunbHO
passusarbcs 6e3 cumbuosa (coapyxecrsa) ¢ rpubamu. lMoatomy Takue gepesbs
OueHb MOX0 PacTyT B YCNOBUAX rOpofa.

HasHaueHne opHOKnNeTouHbIX rpubos. OgHoxknerouxbie rpubnl, oburawowme
B NOYBE, YYacTBYIOT B MUHEPA/IM3aUNM OPraHUYECKMX BELLECTB U 0DpasoBaHWM ry-
myca (nepertos). Paznaras pacturenbHbie OCTaTKM, OHM NepensietanT rpubHUuen
KOMOUKM FyMyca M TeMm CambiM NPUAAKOT NOYBE KOMKOBATYH) CTPYKTYPY.

OnHOKNETOUHbIE rPUbbl UCNONB3IYIOTCA 8 PAa3/IMYHBIX TEXHOJOMMUECKUX Npouec-
cax, 8 TEXHONOMMAX NULLEBOHM NPOMBIW/IEHHOCTH, MEAUUMHE M CENIbCKOM XO3SMCT-
ge. Hanpumep, 8 TEXHONOIMAX XNEOONEYEHUA U BUHOLENMUSA UCNIONLIYIOTCA ADOMNOKM
(pnc. 10.9, g, 6). B 1eXHONOIrMM U3rOTOBNEHUA CneuMasbHbIX COPTOB cbipa (pok-
dop, kamambep U ap.) ucnons3ywor BnaropogHbie nuecenu (puc. 10.9, 8).

o_/Pnc. 10.10. Mpub noxwmon Puc. 10.11. Mpub prkasunsnl Puc. 10.12. Tpub nnoaposon

MYYHHCTON POCHI Ha AMCTLAX  Ha AWCTBAX rPyWwH rHMAM Ha nnogax sGnoHM

orypua




O—/Pnc. 10.13. Tpytosnie rpuboi: @ — TPYTOBMK HewynuaToin; 6 — TPYTOSHK DaIHOUBETHLIN

B meguumHe ans neueHus DakTepuanbHbIX MHGEKUMH NPUMEHSAIOT NEHUUMNNKH,
TEXHONOMMUS NONYYEHUA KOTOPOrO OCHOBAHA HA MCNOMb30BAHUM OLHOKNETOUHBIX
rprbos nexuuMnna.

B cenbckom XO3AMCTEE MCNONL3YIOT NPenapartb! 418 YHUUTOMXEHUA HACEKOMbIX-
BpEaUTENIeH, CO3[aHHble Ha OCHOBe rprbOos, KOTOPLIE NAPa3UTUPYKOT Ha HaCeKo-
MbIX.

Hekotopbie rpubbi npuHOCAT Bpef YenoBeky. MHOrME OAHOKNETOMHbLIE PH-
Obl 28NA0TCA DONEIHETBOPHBLIMHK, UM NATOreHHbIMK (NPUHOCAWMMY BONE3HD), Bbi-
3bIBAKOT CEpPbE3HbIE 3aD0NEeBaHUA Y UE/IOBEKE, LOMALLHUX XHUBOTHBIX M KYNbTYDHbLIX
pacreHuu.

Hanpumep, paznuuHble suabl OQHOK/IETOUHbIX TPUBOB AepMaTOMUTOR BbI3bIBAKOT
LepMaToOMUKO3bl, BOoNe3Hu BONOC, HOITEH, AbiXareNbHbiX NyTeH, POTOBOW NONOCTH
Y KMBOTHbIX M uyenosexa. OnacHbie 3abonesaHusi y TakuxX Ky/bTYPHbLIX PACTEHWH,
Kak orypupl, KyKypy3a, Kanycra, nwexuua, s610Hs, rpywa 1 ap., sbi3blsaor rpubbsl
NOXKHON MYYHWUCTOW POCHI, TONOBHM, rPUD CNOPbLIHLS, rPUOLI PXKABUMHLI ¥ NNOKO-
gor rHunm (puc. 10.10—10.12).

Tpytosbie rpubbl HaHocaT Gonbwon spen necHomy xossucrsy (puc. 10.13).
Cnopb!l TPYTOBMKOB MONagadT Ha paHbl 8 KOpe Aepesbes, rge npopacraiot, npo-
HUKas B8 ADESECUHY, NUTasCh OPraHWYeCKUMM BELLEeCTBaMM €€ KNETOK.

MnecHeeble rpubbl, pacTyliye Ha NULWEBbIX NPOAYKTAX, NPOMbIL/EHHLIX MaTepH-
anax v U3fenvsx U3 Koxu, nepesa, Hymaru, NPOM3BEAEHUAX MCKYCCTBA, BbI3bIBAKOT
UX NOPYY M HAHOCAT Bonblon yulepd oKpyxawlen cpege.

CNOBAPD: ogHoknetouHsie rpubsl; MHOrOKNETO4HbIE rPubs: TPyGUa-
Tele, nNnacTtuH4yarTblie, cym4yarble.

MPOBEPDTE CEBS: 1. B uém cxoncTs0 # pasnuuus 8 CTPOEHUH OAHOKNETOUHBIX W WNA-
nounsix rpubos? 2. Ha kaxve rpynnbl no CTPOEHMIO NAOKOBOrC Tena PasfensioT BCe WARNOuHbIe
rpubni? 3. B uém nonv3a u 8 uém speg or ogHoknetouHsix rpubos? 4. Cobepure undopmaumio
o rpubxoebix 3ab0nesaHUBX KyNbTyPHBIX PACTEHHA, NPOM3PACTAOWMX 8 BAlLEM pPeruoHe.

- {J-; OEbﬂCHMTE, noyemy HexoTOpbLIe OAHOKNeTOMHDLIE pr6bl Ha3bBAKOT NATOreHHLIMA,
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"] 2 XapaKrepucTMKa WUCKYCCTBEHHO BbipalUBaeMbix

cbefobHbIX rpubos

BcnoMHuTe, Kaxkue rpubbl MOXHO BbIpalMBaTb B8 MCKYCCTBEHHbIX
YCNOBUAX, WU KY/NbTUBUPOBATD.

CyuiecTsyer oKoNo AecATH BUAOB NONE3HbIX CbefobHbIX rprubos, KoTopble MOX-
HO MCKYCCTBEHHO BbIPALUMBATD, MK KYNbTHBUPOBATL. K HUM OTHOCSTCA: LWaMnNUHbOH,
BELIEHKA, ONEHOK NIETHUM M 3MMHMKM, KONbUEBMK, CMOPYOK, WUMUTake, Tpodens
M Aap.

[pubbl, BbipauleHHbIE 8 UCKYCCTBEHHBIX YCNOBUSX, ABNSHOTCA 3KOJIOMMUECKM YM-
CTbiM NPOAYKTOM, NOCKONLKY HE COAEpXal BPEeAHbIX AAS OpraHu3Ma yenosexa
BELLECTB, B OT/IMYME OT rpubOoB, BLIPDOCLUMX B ECTECTBEHHBIX YC/IOBMAX.

B cocras wnanouHbix rpubos sxogat Benku, BUONOrMUECKH aKTHBHbIE BewecTsa
M BUTAMMHDI.

LUaMnuHBOH OTHOCHMTCA K CEMEMCTBY arapvkoBblX, WM LIAMNUHBOHOBbIX.
B npMpoaHbIX YCNOBUAX LWAMNMHLOHLI PACTyT Ha MNOMSHAxX, Nlyrax, BbiroHax, B
cafax W oropogax, no oboumHam gopor, Ha Gorarbix rymycom nougax, /€CHOM
M NYrOBOM NEPErHoe, yalle BCEro B OTKPLITbIX MEeCcTax, HO BCTPEYaTCA M B 3a-
TeHeHHbIX. LLlaMnuHbOHbI NpU POCTE NUTAKTCA OCTATKAMM PACTEHMU W IKMBOTHDIX,
Npespallan ux 8 OpraHWueckMe W HeopraHuYyecKue eeluectea.

MCKYCCTBEHHO BbIPALUMBAIOTCS ABa BMAa — LWAMNMHBLOH ABYCNOPOBLIA M LuaM-
NUHLOH ABYKONbUeBOW. LLIaMNUHBOH ABYKONBUEBOH OTNIMUAETCA HA/IMYMEM HAa HOX-
K& ABOWHOrO KOMbLUa M CNOCOBHOCTLIO PACTH NPU CPABHWTENLHO BbLICOKMX Temne-
parypax eo3gyxa.

BéweHKa OTHOCUTCH K CEMEMCTBY BELUEHKOBDIX, POAY BELUEHOK.

Mo xapakrepy nuTaHus BEWEHKA OTHOCHTCA K AEpeBopaspyllaiowmuM suaam
rprbos, NUTAKWMMCS OPraHUYECKUMHU BELLECTBAMM M3 Pa3pYLUAOWEHCa ApesecH-
Hbl. [MO3TOMY OHa CenuUTCs Ha CrapbiX NHAX, BANEXHUKE, MEDTELIX LEepeBbsiX.

Onénok netHun (puc. 10.14) pacrér obbuHO DONbWKMMK rpynnaMu, Ha MEPT-
BOM ApesecvHe Depésbl, 0/IbX1, OCHHDLI W APYIUX NMCTBEHHBbIX nopod. [Mossnsercs
B MIOHE W He ucyesaeT [0 ceHTabps.

Mpu cbope 3tux rpubos ocoboe BHUMaHWE HYXHO ODpawars Ha NAACTUHKM.
Y netHero OnéHka OHM CHauana Kpemosble, a 3aTeM, MpuU CO3PEBaHWM, KOPUUHE-
gble. Y NOXOXMX Ha CbefoOHbIX SLOBUTBIX NIOXKHLIX OMNEHKOB NNACTUHKM CHavana
CEPO-XXENTbIE, @ NOTOM TEMHbIE, 3E/1IeHOBATO- MY ONIMBKOBO-Oypbie.

Onéxok 3umHui (puc. 10.15) pacnpocTpaHeH NoBceMecTHo, pacTer BonbUMK
rpyNnamu NPeUMyLLECTBEeHHO Ha MNHSAX M Ba/JIEXHbIX CTBONAX /IMCTBEHHLIX NOPOA,
a TaKkke Ha 0CnabNeHHbIX XKUBbIX Aepeebsix, OCODEHHO YacTo Ha OCUHax, TONONSX,
uBax.

Konbuesukn (puc. 10.16) pactyr Ha nnogopogHoOM nouse, pacTuTeNbHbIX ocTar-
Kax, 0DOblUHO BHE f1eca, HO U3PefKa M B IMCTBEHHbIX Necax. Berpeuarorea Ha dans-
Hem Bocroke. Mo ekycy u apomary 3tor rpud HanomuHaer NOJOCHMHOBMK.
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O—/Pm:. 10.14. Onexoxk neruui

o—/Puc. 10.15. Onenox 3umuun

O—/Puc. 10.17. Cropuok obnikHOBEHHDINA
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o_/Puc. 10.18. Cmopuox koHuueckuit o_/Pnc. 10.19. Wuurake

MNepsoHauanbHo KONbUEBMK KynbTueuposaH 8 [epmanuu. B Hactoswee spems
ero maccoeoro sbipawueaor & lNonvwe, Benrpun, Yexun, merbwe & Poccun
ADYrUx CTpaHax.

CMOpUOK OTHOCHTCA K cemencTey cmopukosbix. Cyuiecrsyer gsa euga cMop-
UKOB: CMOPUYOK ODbLIKHOBEHHBLIM ¥ CMOPYOK KoHuueckun (puc. 10.17, 10.18).

CMOpPUOK OBbIKHOBEHHDLIM PACTET B JIMCTEEHHBIX JleCax M Napkax Ha XOopoLwo
ocBelweHHbIX MecTax. CMOpPYOK KOHMYECKMH B NPHPOLE BCTPEYAETCA B XBOMHbLIX
MM CMELLaHHDBIX Nlecax, Ha ONylwKax ¥ NonsHax, B cagax v napkax.

LWuurake — 310 snoHckun rpud (puc. 10.19). Hassanue rpuba npoucxogur or
Ha3gaHua gepesa wua. OHO no npupogHoMy Buay 61M3ko K ayby, Ha ero MEPTEOH
apesecuHe Wwuutake u pacrer. Luurake MCKYCCTBEHHO BbIPALUMBAKOT BO MHOMMX
CcTpaHax, 8 ToM uucne u e Poccum.

o__/Puc. 10.20. Tpoodenn




B ecrecrsenHbix ycnoeusx wuuraka pacrer 8 Anonum, Kopee, Kurae u Hekoro-
pbix crpaHax HOro-BocrouHon Azuu. Tam OH UCNONLIYETCA HE TONLKO Kak NPOAYKT
NATaHKUs, HO M M3[asHa NPUMEHSETCA B HAPOAHOW MEOMUMHE,

Tpioens (puc. 10.20) sensetcs cambim TPYAHOKYNbTHBMPYeMbiM rpubom. Ero
WUCKYCCTBEHHOE BbIpAaLMBAHHE — 3TO ANIMTE/IbHLIM, X/NIONOTHLIK KU 3aTpaTHbIM NPOo-
uecc.

Mouck u cbop Tprothenen — HacTosWee UCKYCCTBO. JTH rpubbl PacTyT NOAHO-
croi0 nog 3emnén Ha rnydure or 10 ao 30 cm. Be3 Takux BEpHbLIX NOMOLUHMKOB,
KaK CBMHbM MM coDaku, He 0BOMTUCL. TONBKO OHU CNOCOBHDLI YNOBUTL apomar
CNPATAHHBIX NOA 3eMNén Tprodenen.

MckyccreenHo Tprodheny sbipawmeanucs o @OpaHummn ewe ¢ XIX seka 8 cne-
UMaNbHO nocaxeHHbix Ayboebix powax. B Hactosuee spems € Takux NNaHTaumu
cobupaior oxono 50 ToHH rpuboe s rog.

NMPOMECCUU U NPOU3BOACTBO. Mayuennem oObekTos Npupoasl 3a-
HUMaroTC Buonoru. buonor — B nepeyo ouepegb Bonbwon nbutens NpHpPoab!
U BCErO JXMBOTO.

3ra npodeccusn Tpebyer YCHMAUMBOCTH, aKKYPATHOCTU M BHMMATENbHOCTH. Ta-
Kve Kayecrsa HeoDXOAMMbl B NPOBEAEHWM MCCNenosaHun u Habnwogesun. buonor
JomkeH 0bnagartb XOpoLen NaMsaThio ¥ He UMEeTb al/IePrUyecKuX peakuun Ha pa-
CTEHMA U JKUBOTHDBIX.

MNpodeccun Gronora mHororpanHa. E€ knaccudmumpyor no orpacasm 6uono-
rMUECKOW Hayku: Buonor-BotaHuk (3aHUMaercsi pacTeHusmMu), Guonor-soonor (Ms-
YUaeT XKMBOTHDBIX), MUKpODBHONor (cneuManuct no MUKpoopraHusmam). Yuésbie —
CNeyuanicTsl No rpubam cneuuanmanpyroTcs 8 0BNacT MUKOMOrMM,

B xaxxgom pervoHansHoM ueHtpe Poccuickon Degepaumnn CywecTsyer sbicliee
yuebHOe 3asefeHue, B KOTOPOM MOXET MNoNyunTs obpaszosaxre Byaywmun Buonor.

CNOBAPD: wamnuHson; séwenka; cmopyok: Tpodens.

NMPOBEPBLTE CEBSA: 1. Onuwure enewnwit BMQ M CTpOeHME KynbTusupyemsix rpnbos.
2 0D, Onuwure BHewHun Bug W CTpoeHue rpuboB, MCKYCCTBEHHO BHIPALIMBAEMbIX 8 Bawem perd-

one. 3% 5J. Cobepure undopmaumio o kynbTusupyemsix eugax rpubos, ebipaliMBacMsix 8 salwem
persoHe.

. QOBBﬂCHMTE, noYeMy WaMNUHLOH ¥ BEWeHKa NPOoM3pacraloT 8 NPUPORE B Pa3HbiX
YCNOBHAX.
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BbIpaL{UBAHHA KYNbTHBHPYeMbiX rpubos

: "] 3 Tpe6oBanus K cpesie W YCNOBHAM

Kakue ycnoBus BHelwHel cpegbl HEoOXo4uMbl ANsi BbipaLLMBAHMA
| W pasnuuHbix sugos rpubos?

KynsTusupoeaHueM pasnuuHbiX BMAOE ChefoDHbIX rpuboe 3aHMMaeTcs oTpacib
CeNbCKOro XO38MCTBa, Hasbieaemas «rpubosopcTeo». B Hawen crpane Haubonee
PacnNpPOCTPaHEHHbIMU KYNbTUBUPYEMBIMU rPUOaMM SABNAKOTCSA LWAMNUHLOHLI WU BE-

LUEHKM.
LamnuHboH aBycnoposbii. Honee 75 % MUPOBOro NpoOM3BOACTBA BCEX KY/lb-
TMBUPYEMbIX rprbO8 — NPOM3BOACTEO WaMNUHbOHA Asycnoposoro. [ns ebipa-

WMBAHMA LIAMNUHDOHA ABYCMNOPOBOIO B MCKYCCTBEHHLIX YCNOBMSAX NPUIOAHLI Ca-
Mble pasHoODpa3sHble NOMELEHMA: Tennuubl, napHukK. LamnuusoHn mMoxer pacru
U 8 TeMHOTe: B nogsanax, norpebax, capasx (puc. 10.21, 10.22).

Mpu GnaronpUATHBIX NOTOAHBLIX YCNOBUAX MOXHO MNONyYarb ABa ypoxKas Liam-
NUHLOHOB B O/ BECeHHEe-/IeTHUM M NIeTHEe-OCEeHHUH. JT10T rpub MoxxeT BbiTb 00b-
EKTOM NpPeanpUHAMAaTENbCKOW AEATENLHOCTH (DEPMEPCKOro XO3AHCTBa.

B xauecrse cybcrpara (Toro, Ha YéM BbipawMsaoTca rpubsbl) ANs WaMNUHBOHOS
UCNONb3YEeTCs cneurantHbii KoMnocT. OH roToBMTCA M3 CONOMbBI OT O3UMOHM PXKM
unu nwennubl (20—25 %) u xoHckoro unu xoposbero Hasosa (75-80 %).

o_/Pnc. 10.21. Bupawmsanuve wamnuHboHos o_/Pnc. 10.22. Buipawusanue WaMnuHboOHOB

8 Tenauuax 8 MeWKax 8 NOABA/ILHHIX NOMEWEeHHAX

Caxaror muuenun (rpubruuy) Ha raybury 4—5 cM, 4N8 Yero KONbIWKOM Npu-
nogHuMatoT cyberpar. Takuve NyHKM pacnonaraior B waxmartHoMm nopsgke. Paccro-
AHWE MEeXAY /lyHKaMK SOMmKHO Obirb 20—25 cm. Yepes 8—12 gHen, korga rpubHu-
ua paspacrercs, NnosepxHoCTb cybcrpara cnegyer 3acbiNatb NOKPOBHLIM [PYHTOM
Ha 3—4 cm (puc. 10.23).

——0 144



o—/Puc. 10.23. Paapocwuics muuenuin

BéweHka ycrpuuHas (puc. 10.24) sensercs BTOPLIM NO 3HAYMMOCTH rPUBOM,
KOTOPbLIM BbIPALLMBAIOT B MCKYCCTBEHHDBIX YC/IOBMAX. JTO TOXE OUYEeHb NepCrnexkTUe-
HbIH OOBEKT NpPeanPUHUMATENILCKOW AEATE/IbHOCTH.

o—/ Puc. 10.24. Bowenxa

B npupogHbiX yC/oBuax BELeHKa pacTer DOoNbMMKM rpynnaMu 8 Buae CpocT-
KOB, gocturaiowmx 2—3 Kr seca W Hacuutbieaowmx o 30 orgenvHbix rpubos.

Mpubsl B CPOCTKE pacnonararTes yepenuueodbpasHo Apyr Hag APYroM Wau PSAOM.
Maccoeo rpub nosisnsercs OceHbio, KOrga TeMneparypa s034yxa Onyckaercs Ao
12—14 °C, npu 310M B HOUHOE BpeMs Temneparypa Moxer nagars go 0 °C.

CNOBAPDb: rputosoacteo; cyberpar.

NMPOBEPBTE CEBH: 1. Yro nasmsaerca rpubosogcreom? 2. Yro takoe cyberpar?
3. B xakux ycnosusx MOXHO snipawgusars rpuboi?

= OLEHMUTE so3moxuoctn smpawmsanus rpubos 8 ycnosusx yuebHOro 3aseseHns, Rauoro
wnm npuycagebHoro ywacrtka.
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TexHonoruu yxopa 3a rpubHuLamu
104.

M NONy4YeHHEe YpPOXKaa LWaMNHHbOHOB
M BELUEHOK

BcnomHuTe, Kakve BaM M3BECTHbI Cnocobbl yxoga 3a KyNbTUBMpYye-
MbIMK rpubamu.

LaMnuHbOoHbI. [TPOJOMKUTENLHOCTL BbLIPALMBAHKS LUAMNKHLOHOB COCTaB/AeT
3—4 Mecsua, BKNKOUAA NPUrOTOBNEHME KOMIMOCTa M 3aKkaHuusas cOOpPOM ypoxas.
Lna toro utobbl nnogoobpaszosarue ObINO APYXKHLIM, HEOOXOAUMO C NEPBLIM NO-
ABNIEHWEM OTAENIbHLIX 3a8A3eM NNOAOSLIX TeN NOCTENEHHO CHWXATL TeMneparypy
go3gyxa 8 Teuenve 4—5 grem no 14— 16 “C. B 3ror nepuos obszarenvHo seH-
THNMPYIOT MOMELLEeHHEe U OBUNLHO NONMBAIOT TPYHT.

CobuparoT WaMNUHLOHDBI C HENPOPBABLLEHCS NNEHOUKON, COBAWHAIOWEN HOXKY
u kpas wnsanku. Apsabnvie u nepespeswme rpudbl ¢ KOPUUHEBBIMU NNACTUHKAMU He
CTOMT ynoTpebnsatb B NULLY, TaK Kak OHU MOryT Bbi3eaTb OTpassnedve. [pubbl He
CPe3atoT, a aKKYpPaTHO BbIKPYYMBAKOT, MNOC/E YEro OCTABLUMECS NIYHKW NPUCHINAKOT
NOKPOBHOM 3€M/IEH U MNONMUBAIOT, HO He OBMABLHO.

Bcero nnogoHowerve paurea or 8 go 14 Hegenv. 3a 310 Bpems MoxeT ObiTs
[0 7 sonH ypoxas.

Mocne cbopa ypoxas cybcTpar Henb3s MCNoNb3osats NosTopHo. Ero yaansior,
noMeweHre youpaoTr, Ae3MHOUUMPYIOT M FOTOBAT K 3aknagke Hosoro obopora.
OtpaboraHHbiv CybCTpar UCNONb3YIOT Kak opraHvueckoe ynobpenue ans sbipalim-
BaHUS CE/IbCKOXO3AMCTBEHHDBIX KYNbTYp.

BéweHKH. YXop4 3a nnaHTauuen BEWEHKU B OTKPLITOM IPYHTE COCTOMT B aKKy-
paTHOM nonuee 8 cyxyto norogy. Mpubsi nosensorca 0bbIUHO B asrycte—ceHTabpe
U NNOJOHOCAT Becb okTabpb. Mpu cbope rpubbl ocTOpOXXHO cpesaiT. B cpeaHem
C OQHOro OTpe3Ka ApeBecuHbl Npu nepsom cbope ypoxas nonyyawot donee 600 r
rpubos, obpasyowmx Gonsblume cpocTku. MnaHTaumn OCTaBNSIOT 3UMMOBATL Ha TOM
e Mecre.

MoK ebIpaLMBAHMU BELIEHKM B 3aLUMLLEHHOM IPYHTE B NONMITUIEHOBLIX MeLlKax
(pnc. 10.25) nnogoHoweHue Hactynaer uepes 10—15 axen. [Mocne nosenexus
nepsbix rpubos BAAKHOCTL BO3AYXa HANO HEMHOro CHu3WTb Ao 80—85 % (smecto
90—95 %). Cnepyer yBenuunTb OCBEWEHHOCTL 8 nomelueHun. BaxHbiM dhakTopom
HOPMA/IbHOMO Pa3BUTUSA BELIEHKW B NEPMOL NNOAOHOLEHUA ABNAETCS BEHTMAAUMA,
obecneursarowas s8034yxo0o0MeH.

Mpu cobniogernn Bcex TEXHONOIHYECKUX Hopm uepes 18—22 gHa nocne co-
30aHMA YCNOBWMHM MHKDOKAMMATA ONA NNOAOHOWEHWA MOXHO cobuparb nepsbiv
ypoxan. CpoCTOK BELWEHKM CPE3ai0T Y CaMOro OCHOBAHUSI HOXKM. IJTO Npegor-
BPATUT 3arHusanuve cybcrpara 8 Mewke. MOXHO TakKe NpoOCTO BbIKPYYMBATL €ro
u3 cybcrpara, He noepexaas 8 HéMm rpubruyy. Yepes 10—15 gHen nocne cbopa
Nepsoro CNos NOABNAETCS BTOPOHW C/IOM, K BONHa, rpubos. Takux BonH nnogo-
HOWeHUA OblsaeT [0 YETbIPEX.
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Ipubbl GoicTpo noprarca. Moatomy npu noxynke cnepyer sbibMparb YKUCTbiE He-
nospexaexHbie rpubbl. Ecnu rpubbl pesko M HENPUATHO NaxHyT, TO OHM MCNOp-
TUAKCb, €CTb UX Henb3s. Ceexun npoayxkT obnagaer efsa yNAOBMUMbIM PUOHBLIM

apomarom.
[prbbl MOXHO XpaHWTL 8 XONOAWNLHUKE, MNONOXMUE MX B EPMETUYHO 3aKpPbi-
BAIOLUMECA NNACTUKOBbIE MM DyMarkHble yNakosku (WamnuHboHbl — 5—6 aHen,

BEWEHKM — B TEYeHMEe ABYX Henenb).

Ins Gonee ANUTENBHOTO XpaHeHUA rpubbl 3aCYLUMBAIOT, NOPE3as MX Ha /IOMTHU-
KM M Pas3fioX1e Ha uucTon Dymare. BoicylweHHble rpubbl HaHW3bLIBAKOT Ha BEPEBKY.

Ceexuve rpubbl 3aMOPaXKMBAIOT B MOPO3WILHUKE, NOMECTHE MX NOPUMAMK B
NIACTUKOBbIE NAKETbl. 3aMOPAKMBATL MOXHO TaKXKe BApEHbIE M XKapeHbie rpubbl.

[prbbl 3acanvBarOT MNKM MAPHHYIOT.

Kpome Toro, rpubbl MoxHO nepepabarbiarts 8 rpuOHOM NOPOLWOK B Kayecrse
NPUNPasbl K MHOrOUMCNEeHHbIM Bnogam. Mpubol NpeaeapuTeibHO OYMLLAIOT OT rps-
34, NPOMBIBAIOT B XONIOQHON BOLE U NPOCYWMBAKOT. 3aTEM MX Pa3MaNbiBaroT B KO-
heMoNKe, MeNbHULE ANA nepua MaM crynke. XpaHuTb rpubHOM NOPOWOK cneayer
B EMKOCTH C rePMETHUHO 3aKPbIBAIOLWEHCA KPLILKOM B TEMHOM CyXOM NPOXNagHOM
mecre. [epen ynotpebnenvem rpubHOM NOPOWOK ANs HabyxaHus CMeLMBaloT C
HeDONbLWMM KONMYECTBOM TENNOM BOAbI, a 3aTem yxe gobasnsior s Gnwogo. M3
rPMOHOIO NOPOLLIKA TAKXKE MOXKHO NPUIOTOBUTL FPUOHYIO MKPY.

o_/Puc. 10.25. Muuenuit Béwenkn 8 Mewxe

* CNOBAPDbB: nnogoo6pazosarue.

MPOBEPDBTE CEBHA: 1. B uém 3aknovaotcs ocobensocty yxoga 32a rpubuuuamu

wamnuuboros? 2%, Cocraeste nepeweHd TEXHONOTUMECKHMX NPHEMOB yXOAa 3a LWaMNUHBLOHAMM.
3*. Cocrasbre nepeveHd TEXHONOIMHYECKMX NPUEMOS YXORA 3a BEWEHKaMM.

* O BbIBEPUTE sug rpubos # caenaiire arpoHOMMUECKOR, IKOHOMUYECKOE M TeXHUYECKoe
obocHosaHmue npoexra.
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'“ BezonacHbie TeXHONOrHH c6opa H 3aroToBKH
H B

AUKopacTywux rpubos

Kakue cvegobHbie U xakve sfosuTbie rpubbl 8aMm M3secTHbI?

CvepobHble rpubbl. C gagHux BpeMeH Nniogu cobupani 1 UCnonb3osany rpubs
g nuwy. Mpu cbope rpubos 0COBEHHO BaXKHO yMETb OTAMUaTh CbefobHble rpubnbl
OT A80BUTbIX!

Mo exycosbiM xauecTsam sce CvefobHble rpubbl LENAT Ha YeTbipe Kareropuu:

1-a rpynna — Haubonee ueHHbvle rpubol: Genbit rpubd, unu BOPOBUK, PLIKKK,
rpy3ay;

2-9 rpynna — NOAOCHMHOBMK, NOABEPE30BUK, MACNEHOK, LWAMNUHLOH, BOMHYLWKA
M ap.;

3-a rpynna — NMCHUKA, CLIDOEXKAE, CMOPYOK, ONEHOK M Ap.;

4-q rpynna — BELIEHKA, MOXOBMK W Ap.

AposuTble rpubbl conepikar SLOBUTbIE ANS YENOBEKA OpPraHMYecKue coepuHe-
HUS (TOKCHMHDI), CNOCOBHDIE BbLIZBATL OTPAB/IEHHE C CEPLE3HON YIPO30W AN HKU3HM
U 340POSbA YeNoseKa.

CambiMu onacHbiMM A80BUTbIMU rpubamu B necax Poccun sisnsorcs GnegHas
NOraHka, pasfiuHble BUAbl MYXOMOPOE (KPacHbIM, NaHTEPHbIM, BOHIOUWHM, mnu De-
Nas noraHka).

Bnegnan norauka (puc. 10.26) senserca cambiM ONAacHLIM AQOBUTHIM rPUBOM.
OHa OTHOCUTCS K POAY MyXOMOpPOs. Aabl BNefHON NOraHKK He paspylaTcs HM
npu TepMuyeckon obpaborke, Hu npu cywke. OTpasneHre uMu MOXeT ObiTb cMep-
TenbHbIM. ECaM ecTb COMHEHHE 8 TOM, CbIpOeXKa 310 unu BnegHas noraqka, /yy-
we He Gpartb TakoW rpubd B KOP3MHKY.

Myxomop (puc. 10.27, 10.28) — [OCTATOMHO 3aMETHLIK U NIEMKO OTAUUUMbIN
OT Apyrux necHon rpub. Y Hero sipkas, 3amertHas WAANKa, NOKpbitas GenbiMu
byropkamu-xnonbamu. Ceoé HassaHWe 3TOT rpub nonyuun 3a 10, YTO B CTapUHy

0—/Pnc. 10.26. Bnegras noraxka: Benoce csucalouee KONLUO 8 BEPXHEN YacTH HOXKM (CO BpemeHem
KONMbUO WCUE3aeT); WARNKA ONWBKOBAR unM Benas co csobogHuimu nnactuHkamu (Co spemeHem
WARNKA MOXeT NpuobpecTy 3eneHbin OTTEHOK); YNIOTHEHHE BOKDPYr OCHOBaHMA HOXKM. Msakote

Genan u He mexser user npu pasnome
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o_/Puc. 10.27. KpacHbiit mMyxomop: kpacHas wnsnka ¢ Genvimu ByrpucToiMu xnonvamu; caucalouee
KOXHCTOR KOMbUO; Benvie wupokue csobogHbie nnactunku; Oenvim knybewp 8 ocHoBaHWM
HOMKH

o___/Puc. 10.28. Nawrtepuoin myxomop: OOpPO3gKM NO KpasM WASNKM # Oensie NAACTHHKY;
NONYKPyrnas, pacnpocTepras WASNKa KOPUMHHEBSOro usera, nokpoita Gensimu xnonbsmu; bGenas
HOXKa, BOPCMCTas, NONaR, C rNagKUM TOHKUM KOAbUOM; Genvii knybeHb B OCHOBAHMHM HOMKH

O—/Pnc. 10.29. Nloxsnie ongsra

€ro BOOAHOM HacTOM MCNONb30BanM Ans GopbObl € HAaCEKOMbIMM, M B YACTHOCTH
C MyXxamu.

Cyutecteyior agosurbie rpubbl, MacKvMpyrowmreca nog cbefobrble. 10, Hanpu-
Mep, NnoxHbin oneHok (puc. 10.29), noxHas nucuuka (puc. 10.30), noxHas cbi-
poexka (puc.10.31).

MNpaeuna c6opa rpubos. Mpuxoas e nec 3a rpubamu, HYKHO NOMHUTL O CO-
XPAHEHMU OKPYXAKLWEN CPeabl.
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O_/Pnc. 10.30. Jlucuuka noxuan

0-—/Puc. 10.31. Jloxsas coipoexka

MNpasuna 6e3zonacHocTu npu cbope rpubos

1. Henb3s sbigéprusars rpubbl M3 3eMAM MW PA3PbiBaTb /IECHYID NOACTUKY.
Cnepnyer sbikpyunsatb rpud unu Cpesarb ero HOXoM.

2. B necy HyxHO cobuparb TONLKO Te rpubbl, KOTOPbIE Bbl XOPOWO 3Haere.

3. He cobuparb rpubbl, KOTOpbiE Yy OCHOBAHUSI HOXKM MMEKT KNybOHesuaHoe
yronuwenue. Hanpumep, npu cOope CLIPOEXKEK HYXXHO CMOTPETL Ha HOMXKKY, YTOObI
He cnyTatb 310T rpud ¢ GnegHon noraHkon. Y cbenobHOM Chbipoexku oHa Benas
u 6e3 DaxpoMMCTOro Koneuyka nog wnsnkow. bregHas noraHka, 8 OT/MYMe OTF
cvegobHbiX rpuboB, MMEeT 3aMeTHOE YTO/EHWE B OCHOBaHWM HOXKM M 0Ds3a-
TENIbHO KONbUO NOA WANANKOK.

4. He npukacatbCcs K HEU3BeCTHbIM rpubdam, NOCKONbKY OHW MOryT ObiTh spo-
BUTbI, U He NpoboBaTb MX Ha BKYC.

5. He cobuparb crapbie, nepespensie W yepsuebie rpubbl, NOCKONLKY OHU TaK-
e MOryT MNPUUYMHKTL Bpes 340POBLIO.

6. He cobupars rpubnl B 3KONOrMUECKH HEDNArONPUATHBIX MEecTax, Hanpumep,
8 OKPECTHOCTAX KPYNHbIX FOPOAOB, OCODEHHO NPOMbLIW/EHHBIX, Ha 0BouMHax ae-
TOMarucTpanen, xenesHbix fopor, sosne 3asonos v aAp. CvenobHbie rpubdsr Moryr
ObITb ONACHbl TeM, YTO OHM NOrNOWAKT U HAKAN/IMBAIOT TSKENbIE METaMIbl U ApY-
rue BpefHbie NPUMECH, HaXOLALMEC B BO3AYyXe.

3arotoska rpubos. Heobxogumo crporo cobnopars npasuna nepepabortku
U 3arotosku rpubos. Mpu HapyweHun 3tTux npasun e rpubax obpasyerca cmep-
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TENbHO ONACHLIK TOKCHH BGOTYNMH, OKasblBAIOWMH napanuayiouee AencTeve Ha
HEPBHYIO CHMCTEMY M MbILLLBI XKMBOTHBLIX M YEIOBEKA, YTO NPUBOAUT K CMEPTH.

Tokeun GotynuH sbipabarsisaercst Bakrepusamu BoTynmHyca, KOTOopbie obutaot
B NOYEE ¥ pacnpocTpaHeHsbl noeciogy. bakrepuu 0bpasyoT cnopbl, KOTOpble Ypes-
BbIYAMHO YCTOMUMBLI K HeDnaronpusaTtHbIM hakTopam BHewkHen cpeabl. OHM BbDKM-
BAIOT AaXKe Npu HarpesaHuu no Temneparypbl +120 °C, npu orcyrcreuu snarwu,
NPHU BO3AEUCTBUU YNLTPAMDUONETOBLIX NYYeH U AE3UH(DMUMPYIOLWMX BELLECTB.

B orcyrcreue kucnopoga v npu Temneparype sbiwe +10 “C Gaktepuu Gorynu-
HyCa aKTMBHO PAa3MHOXAKTCH C BblgeneHueM OONbLWOro KOMYEeCTsa rasos u Bbi-
pabarsisaoT TOKCHH BOTYNUH. [1ns CMepTenbHOro OTpasNeHus yenoseka A4ocTaroy-
HO MUKPOCKONWYECKOM N03bl BOTyNMHA.

PasmHOxeHue Bakrepun OOLIMHO NPOMCXOAMUT B rEPMETHUHO 3aKpbiTbix HaHkax
6e3 pocryna KMCnopoga. XapakrepHble Npu3Haku OOTyNM3Ma B KOHCEepBUPOBaH-
HbIX rpubax — 31O B3AYTHE KPbLIWKK W NOMYTHEHUE COAEPXUMOrO.

Mpasuna xpaHeHUA rpUOHBIX KOHCEPBOB

1. XpaHuth KOHCEpBbI B8 XONOAWNbHUKE WAu norpebe Npu Temneparype He
sbiwe +6 “C.

2. He xpaHuTs gomaluHve 3arotosku Bonee ogHoro ropa.

3. Mepeg ynotpebnexuem B NULLY MapuHOBaHHble rpubbl Heobxoaumo gonon-
HUTENbHO 0Bpaboratb — OTBapMTb, 3anedb WAKM NOXKAPUTL.

4. CobpanHble rpubbl nepepabarbisars cpasy e — He OCTaB/IfiTb UX Ha 3aB-
TPa.

5. TwarenbHo U3yymTb BHELHWH BUL KOHCEpsos. DaHKKM M MX KPbIWKK AOJKHDI
ObiTh UENbIMK, He UMETb AedeKToB.

CNNOBAPbD: 6neaxan noraqka; mMyxomMop: TOKCUH GOTYAMH.

NMPOBEPbLTE CEBHA: 1. Mepeuncnute wussectumie sam sgosutsie rpubsi. 2. Hazosure

ocHoBHBbIe NpuaHaxu Agosutoix rpnbos. 3. Kaxue npasuna Gezonachoctu neobxogumo cobniogars
npu cbope rpuboe? 4. Kakue npasuna weobxogumo cobniopgarb npu nepepaborke u zarotoske
rpubos?

" ‘E’OB'bﬂCHMTE, NOYEMY HYXKHO CTPOro codMogats npasuna xpaHesus rpubHbIX KOM-
cepzos.

P COBEPUTE uHdopMaumio © saosuTLiX rpubax Bawero peruowa.
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o—KABUHET U MPULLKOJNIbHbIK YYACTOK —o

JNlaboparopHo-npakTuyeckue paborbl

1. ONPEAENEHUE KYNbTUBMPYEMbIX MPUBOB NO BHELWHEMY BMAY
W YCNOBUWA WX BbIPALUMBAHUA

ObopynosaHue u maTtepuanb: yuebHUK, CNpasoyHas nNuTeparypa, Hary-
pasibHble 0Bpasubl, ancTpaumu rpubos, Tetpagb, pyuxa.

MocneposarenbHocTs paboTtbi
1. Obopmure 1abnuuy & TeTpagm.

Kynbrusupyemsie rpubet Ycnoeua sbipawmsannn

bl [ odll ol B4

2. PaccMoTpuTe npegcrasneHHbie obpasupb! KyAbTUBUPYEMbIX rprubos u, nosb-
3yAcb y4eOHWUKOM, CNPABOYHOM NUTEPaTypOH M COBCTBEHHLIM ONbITOM, Onpe-
[eNvTe Ha3saHua NPeCTaBNeHHbIX KybTUBMpyeMbix rpubos. 3anonHure 1ab-
nuuy.

R OBHAAEHME TEXHONOIMAMMU BbLIPALLMBAHUA KYNbTUBUPYEMbLIX NPUBOB
ObGopyanosaHue M mMaTepuanbl yyebHUK, NONUITUNEHOBLIE MELIKK
ANA BbipaliMeaHus rpubos, cyBeTpar, MUUENUH LWaMNUHLOHOB, 3TUKETKHM, Nep-

YaTKu, pydka, TeTpagb.

MocneposarenbHocTs paborbi
1. Ocopmute 1abnuuy & TeTpagu.

@azm pocra M pazsuTua rpubos Cpokn

Mocagka muuenus

Pazsutue rpubuuunt (npucsinka rpyHTom)

MNossnenue nepsuix rpubos

Maccosoe nossnenune rpubos




2. Pasznoxure rotosbii cybCTpar B NOMAU3ITUNCHOBbLIE MELUKM.

3. Mocagure MuLeNUH WAMNUHBLOHOB Ha rNyBuHy 4—5 cm u nonenre ero. MNo-
CTasbTe MELWKH B TEMHOE MEecCTo.

4. 3acbinbTe paspoclyrocs rPUOHULY FPYHTOM.

5. Habmogante 3a poctom u paseutuem rpubos. Csou HabnogeHus sanucoi-

sanTe B Tabnuuy.

3. ONPEAENEHME CBEAOBHBLIX W AAOBUTHLIX TPUBOB MO BHELWHEMY BMAY
Ob6opynosaHue ¥ Mmarepuans: yuebHWK, CnpagodyHas sureparypa,
unncTpaumm rpubos, pydka, Tetpagb.

MocneposarenbHocTs padorei
1. Odbopmute 1abnuuy 8 TeTpagu.

Hassauue rpuba

I

Kparkoe onucaune

Crepobusie rpubsi

olv|a|w]ln

Aposursie rpubum

—

o e w |~

2. Onpegenure No WANKCTPauUaM cbegobHble U agoeuTbie rpubsl. Monbayscs
YUEOHUKOM M CNPaBOYHOM NUTEPaTYpOM, ONpepenvTe HassaHus rpubos M mx
XapakTepPUCTUKM. 3anoniHure Tabnuuy.

IJKCKypCUH

1. 3HAKOMCTBO C NPOMbLILIEHHBIM NPOU3BOACTEOM KY/IbTUBUPYEMbBIX rPHUOOB.
2. Onpepgenerve CbenobHbIX W SLOBUTLIX TPUOOBE B NPUPOLHON Cpepe perw-

OHa.
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lpubbl — 310 camas Gonblwas rpynna OAHOKNETOYHLIX W MHOrOK/e-
TOUHDBIX XMBbIX Opraxnamos. OHu uMeloT Dosblwoe 3HaueHWe B nNpupoae
M KW3HM uenoseka. Yenoeexk UCnoNbayer rpubbl 8 PasNMuHbIX TEXHONOMM-
UECKMX NpoUeccax ¥ TeXHONOTUsX.

MHorue suabl rpubos KyNbTUBMPOBAHDI YENIOBEKOM, T. €. BbIPALLMBAKOTCA
8 WMCKYCCTBEHHO CO34aHHbIX YC/ioBusX. B Hacroswee spems paspaboraHb
TEXHONOTMK NPOMbILLNEHHOTO NPOU3BOACTEA KY/IbTUBMPYEMbIX rpubos.

MNpu cbope u 3arotoske rpubos Heobxogumo crporo cobnogars npa-
suna He3onacHoCTy.

NOABELEM MUTOIMU: 1. OrHocarca nu rpubbl K PacTeHWsM, XUBOTHBIM, MAM
310 0cobbIM KNacc >xuebix opranHmamos? 2. lNepeyncnure ocHoOBHbIE BUAbI rpubOoE.
3. Kakue cvegobHble rpubbl pactyt B necax sawewn mectHoctu? 4. Kakue rpubb
MOXHO Bblpawmsars uckyccreeHHo? 5. Ha kakom cyberpare ebipawusaror wam-
nuHboHbI? 6. Kakve npasuna Hapo cobmogats npu cbope, KOHCEPBUPOBAaHMM M
XPaHeHUH AMKOpPacTywmx rpubos?
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”</ KOPMNEHWE XMBOTHbIX KAK OCHOBA
——o TEXHOMOTUM UX BbIPALLMBAHMS

-~ W NPEOBPA3OBAHMA B MHTEPECAX
9—7 UYEJIOBEKA

0

"

OCHOBHbIMK  3TanamMm TEXHONOrMK XMBOTHOBOACTBA ABNAKOTICA BbipauwvBaHue
KOPMOB, “X NPUrotosNeHrue U KOpMieHHe XHUBOTHDLIX.

Bbl y3Haere:

® KaK NPaBuNbHO OPraHW30BaTh KOPMJIEHHE XXHBOTHDLIX;

® Kakue CyLWecTsyloT BuAbl KOPMOB M M3 YEro OHU COCTOAT;

® Kakue TEXHONOMMU M 0DOPYAOBaHHE NPUMEHAIOTCS NPU KOPMEHWH HKHBOTHBIX
M 3aroToBKE KOPMOB;

® KaK BbibMpaTL KOpMa WM COCTABNSATL PALUMOH KOPMIEHMA.

Bbl HayuuTecsh:
® COCTaeNsATb paurOHbl KOPMJIEHHUA XXHUBOTHDLIX]

® OueHuBaTb Kayecrso KOpPMOB,;
® noArorasnvearb KOpMa K CKapM/IMBAHUIO U KOPMHUTL XXMBOTHDLIX.
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11.1. Kopma ans »XuBOTHBIX

BcnoMHuUTe, Y4em KOPMAT LOMALHWX M CENbCKOXO3SMCTBEHHDBIX »Xi-
BOTHbIX.

KopMneHue xuBOTHBIX. OT KOPM/IEHMA BO MHOIOM 33BUCKT YCNEX TEXHONOMMH,
CBA3aHHbIX € NPeobpa3sosaHWeM >XMBOTHLIX OPraHM3MOB B MHTEpecax uYenosexa.
B ornuuMe OT pacreHui, KOTOpble, MCNONb3Ys CONHEUHYKD 3HEPrui, CTPOST CBOM
TKaHW M3 NPOCTbIX HEOPraHUYECKMX BELEeCTs, XMBOTHLIM HeoBXOmMMbl roTosbie
OHONOTHUECKME BELLECTBA, NONYYEHHDBIE B PE3Y/IbTATE XUIHELEATENbHOCTU PacTu-
TENbHLIX OPraHU3MOB.

Lukue xusoTHbIe camu cebe noObiBalOT KopMa. [PUPYUMs KMBOTHDIX, UeNoBeK
B3N Ha cebs 00a3aHHOCTL Obecneursarb MxX NUTATE/IbHLIMU BELLECTBAMM.

Kauecrso KOpMOB BAMSIET Ha Kayecrso NPOAYKUMM >XMBOTHOBOACTEA.

KopmMnerue BaXKHO He TONLKO ANS CENbCKOXO3AUCTBEHHDIX XMBOTHBIX, HO W ANA
TEX >XUBOTHbIX, KOTOPbIE COAEPXKATCA B 300NapKax MM B BalLMX LOMAaX.

Kopma pomkHbl obecneuuBars MXMBOTHBLIX BCEMU MNUTATE/bHLIMM BELLECTBAMM,
HEODXOAUMBIMK ANA NOALEPNKAHUA WX >KU3HW, 340POBbA WM NPOM3BOACTBA NOTOM-
crsa.

Hago yuurbisars Guonornyeckue 0COBEHHOCTH KUBOTHDLIX, 3HATb, YEM MX AMKME
npeaku nuranuco e npupope. Hanpumep, 8 MeHio aukoro kabaxa, OT KOTOpOro
Npo13oWNa LOMALLHASA CBUHLA, 300/10MM Hacuutanu Gonee 40 eMOOB pacTeHWH.
Ox ynotpebnser 8 nuwy Takke Bonee 30 8MOOB MENKUX XMBOTHLIX — NArYyLWEK,
yepsen, YMTOK M 1. 4. [Npu atom kabax mMHoro gsuraercs. Ero opgomawHeHHbie
COPOAHUM — CBMHbU [BMFAKOTCA O4EHb MaNo M NO3TOMY OCODEHHO HYXKAAKTCS
B NPABUNLHOM KOPMJIEHWM.

A sawa nobuman kowka? ONTUMaNbHOW NULLEH ANA HEE ABNSIOTCA MbILWK.
MMeHHO Ha 3Ty nuuly HacTpoeHa NULLEeBapuMTeNbHas CUCTeMa KOLIeK, OAHaKo MX
yaule KOPMSAT roToBbIMKW KOPMaMu, NpuoBpeTéHHbIMKU 8 Marasure. [oToBble KOpMa
NOKYNAKTCA Takxe ans cobak u nruu.

BONBLWKHCTEO KOPMOB ANsi CENbCKOXO3AMCTBEHHDIX XXMBOTHBIX COCTOAT M3 KOp-
MOBbIX pacTeHun (B nepepaboraHHOM unm HatypanbHom suge). [Moatomy passurue
MUBOTHOBOACTSA AO/MKHO NPOMCXOAUTL OAHOBPEMEHHO C PA3BUTMEM PACTEHWEBOL-
crsa. B pacrenuesopcTee ecrb cneyuansHoe HanpasfieHe — KOPMOMNPOW3BOA-
CTBO, KOTOpPOE BKMKOUAET B cebsA sbipalimsaHie KOPMOBbLIX PACTEHMH M MX nepe-
paboTky.

TpaBa W TpaBsIHUCTbIE PACTEHMUA SBNSKOTCA OCHOBHLIM WMCTOUHMKOM KOPMOB
ON5i KUBOTHLIX. TPABOW MUTANMCh AUKHME NPEAKHU BCEX CEeNIbCKOXO3AUCTBEHHDBIX
KMUBOTHbIX. TpaBsiHble KOPMa M CEerofHA MOXHO MNOCTasuTb Ha Nepsoe MecTo
MO 3HAUMMOCTH B >KMBOTHOBOACTSE. IJTO MOXKET ObiTb Tpasa NPUPOAHLIX NYros
M nacTbuuy, HO vaule KOPMOEBbIE TPaebl BbLIPALMBAIOT 8 ChNeuManbHbIX noceeax
(puc. 11.1).
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o_/Puc. 11.1. Haubonee uenHbie TPaBAHMCTDIE KYALTYPH! C BHICOKMM coagepxaHuem bBenka ans
KOPMNEHHA XKHBOTHBIX: @ — COR; 6 — mouepHa

a)

o_/Puc. 11.2. NactbuwmHar Tpasa noONE3HA BCEM XKMBOTHLIMI @ — BLINAC KOPOB Ha ECTECTBEHHLIX
YroAbAX; 6 — KOPMEHHE CBAHEH PAcTyWel Ha NoAsX Tpasoil; 8§ — «BUTaMMHHOES KOpMAEHHe

Kyp Tpasow

MonesHee scero ans KOpPOB, OBey ¥ KO3 nNacTbuwHan Tpasa. Takon NOAHOXKHbIN
KOPM OCODEHHO BaXKEH AN MOJIOUHOTO CKOTa — NPM ero perynspHoM ynorpeb-
NeHun nosbiwatotcs yaou. Mo3tomy B NETHUH NEPUOS KOPOB YaCTO comgepykar nps-
MO Ha nacTbuwax — 8 CneuuanbHbIX «Narepaxy.

Boinyckarb Ha nactbuuie MOXHO CBMHEM, KPO/NMKOB M paxe kyp (puc. 11.2).

MactOuwHbIM Nepron B BONLIUMHCTEE PErMOHOS HAleW CTPaHbl ANMTCA Hemos-
ro, NO3TOMy TPABAHbLIE KOPMa NPUXOAUTCA 3aNnacartb BNPOK — «KOHCEPBUPOBATbLY.
MpUMEHAIOT MHOrO pPa3NUuHbLIX TEXHONIOTMM 3aroToBKM W nepepaboTkM Tpasbl,
B pesysibTare KOTOPbIX NONYYAKT HECKO/IbKO BMAOB TPABAHLIX ¢«KOHCEPBOB»: CEHO,
ceHax, cunoc W TpasaHylo Myky (puc. 11.3). lMepeuncneHHble suabl KOPMOB
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o_/ Puc. 11.3. Cxema 1exHONOrMit 3aroTOBKM TPABAHLIX KOPMOB

r Ckawmusanue Tpas

-

6e3 namensyeHun C M3aMensyeHmem

' '

TpaxcnopTuposka }

( Moasanueanue C BOPOWEHUEM

)
Y
( Crpebanne 8 sanku j |—>(Cywxa wimcEieme )
)

M3MENbYEHHON MacChl

Y

O6opaunsanne Bankos

==

pr -
Noacywwsaxue B Bankax; 3aknanxka Maccol B
noa6op Bankos ¢ Npecco- TpaMwew, TpamboBKa
[ | BaHvem; TpancnopTuposxa ¥ repmeTu3aumn

TIOKOB UNW PYNOHOB; YKNaaxa
g wrabens; pocywmsanmne
\Beﬂmnuposanueu

'
. ( Cwnoc )

'S N
Mon6op Bankos ¢ npeccosa-
HWEM TPaBbl BAGXHOCTLIO _>( MNpeccosanHoe CeHo )

~| 35-50% B NNOTHLIE PYNOHLI;
p 4>( CeHax 8 ynakoske )

repMeTuyHan ynakoska
PYNOHOB B NNEHKY
.
pasnMuaTcs Mexay cobon Mo CoAepKaH1io OCTaBLWEnCs 8 HUX nocse obpaboTku
goab! (tabn. 11.1).
® . Tabnuua 11.1

CerpmaHue BOAblI B TPAaBAHbIX KOpMax ANA >XXHBOTHbIX

Kopm Cox:::;zno Kopm Co::::a’zm
Csexan tpasa 75—90 |Ceno He Gonee 17
Cunoc 75—80 Tpasswas MyKa 10—15
Cenax 4555




o_/Puc. 11.4. CunocHo-cenaxHuie Bawnu

o_/Pnc. 11:5.

CeHO MOXHO XpPaHWTb MO Hasecamu, 3alMLLAWMMK €ro OT Bharu.

Cunoc u ceHaxx cnepyer xpaHuTb 6e3 pocryna sosflyxa, Tak Kaxk 3TH KopMma
MOryT ObICTPO NOPTUTLCA M3-3a copepXKaHusi Bonbworo konuuectsa snaru. Ha
NPOTSXKEHUU MHOMMX NET CHNOC M CEHAK XPaHAT B CneuuansHo obopyaosaHHbIX
repMeTHYHbIX DalHAX — CAOXKHBLIX M AOPOrocTonwmux coopyxenusx (puc. 11.4).
OpHako Bnarogaps COBpEMeHHbIM TEXHONOTMAM CEHAXK MOXHO YNaKosaTb NPSAMO
B NONE M XPaHUTb Ha OTKpbiTon nnowanxe (puc. 11.5).

Ins 3aroToBKM M XpaHeHUsi CHIOCA MCNO/NL3YIOT CUNOCHDBIE TPaHLWEW, KOTopble
HaKpbIBaT NONUMepHOH nnéxkon (puc. 11.6).

o_/Pnc. 11.6. Cunoc (@) u ero zarotoeka 8 rpaxwesx (6)




o—/Pnc. 11.7. Heckonvko 3tanos MexaHW3IMPOBAHHOWM 3aroTOBKM NPECCOBAHHOrO CeHa: g —
BOPOLIEHHE CKOLWEHHOM TPasbl potauroHHsiMu rpabnsmu; 6, 8 — nogbop sankos u npeccosanmne

B TIOKM “An DYNOHDLI npecc-no.q6opuu1KaMu

TexHoNorus «CeHax B YNaxkoske» NO3B0ONMNA OCYLLECTBUTDL LABHIOK MEUTY BCeX
KpecTbsH — npu NobOoM Noroge 3arorasnyearb M COXPaHATb TPaBAHOM KopMm Ges
NPUMEHEHUS KOHCEPBAHTOB.

LUMpOKO NPUMEHAEMBIM KOPMOM [N15 CENbCKOXO3AMCTBEHHDIX KUBOTHDIX SBNSET-
Ci cMNocC. TEeXHONOTUA NPUrOTOBNEHUS CHIOCA NOXOXKA Ha TEXHONOMMIO KBALLEHMS
kanycrbl. CHAOC MOXHO NPUIOTOBMTL TOJNIbKO M3 TeX PacTeHuM, KOTOpble COAep-
Xar MHOro caxapos (Kykypy3a, NOLCONHEUHMK, KOPMOBas Kanycra, Cos, Nouep-
Ha, K/eeep, OBCAHO-BUKOBas cMech). Cunoc ualle BCEro rovoBsiT M XPaHsaT B CH-
NIOCHBIX TPaHLEsX.

Bce 1exHONOrMM 3aroTOBKM TPaBsiHbiX KOPMOB B COBPEMEHHBIX XO3SMCTBAX
NONHOCTLID MexaHuauposaHbl. [ns KaxQoro srana TEXHONOMMUYECKOro npouec-
Ca CKOHCTDYMPOBAHbI M NPUMEHSIOTCA ONPEAEeNEHHbIE MAalUMHLI M MEeXaHM3mbl
(puc. 11.7).

Tpasy Ha KOPM CKOTY 3aroTas/IMBaKOT HE TO/bKO 8 Buge ceHa. YaobHon dopmon
XPaHeHUsi 3aroTOBJ/IEHHLIX TPAB SB/SETCA TpassHas MyKa M TpaesHble rpaHynbl.

3epHoBble KOpMa (3epHO 3n1aKosbix M GOOOBLIX KYAbTYD) ANA JKUBOTHBIX
N0 3HAaYUMOCTH 3aHMMaloT sTOopoe MecTo. Camble pacnpoCTpaHEHHble BO BCEM
MHUPE KOPMOEBbIE 3EPHOBbLIE KY/IbTYPbl — 3TO KYKYpy3a, SUMeHb, MNWEeHUUa, POXb,
0BEC, ropox M cos. XUBOTHLIM CKapMNMBAIOT UENbHOE M Pa3MOoNOTOe 3epHO
(puc. 11.8, @), a takxe oTpydbu — 0BONOUKM 3epHa, KOTOPbIE OCTATCA Nnocne
ero nepepaboTku B MyKY, M KMbIXM. KMbIX — 370 CNpeccosaHHble OCTaTKM
CEMSIH NOACONHEUYHUKA, KYKYPY3bl NOCNe OTXKUMAaHMSA M3 HUX Macha.

Conoma 3epHOBbIX Ky/NbTyp, KOTOPas OCTaeérca nocse obMonora 3epHa, Takxe
ucnonbayercs nocne obpaboTKM Ha KOPM KPYNHOMY pOratoMy CKOTY.

M3 cMecH pasMoNoTbiX 3epHOBbLIX KOPMOB M pasfiMuHbiX f0DaBOK M3rotasnusa-
0T KOMOHKOPM (KOMOMHMpOBaHHBIM KOpM). BoinyckaoT cneunansHbie koMBukop-
Ma ON8 KYp, KPO/IMKOB, CBMHEW, KOPOB M T. 4. MMo3toMy KOMOUKOPM He TONbKO
CaMbi¥ UeHHbIM, HO M caMbli YAODHbIM 8 NPUMeHeHuu KopM. Yaule Bcero Kombu-
KOPM BbiNycKawT B suge rpanyn (puc. 11.8, 6).

KopmoBble oBowM. Bce MBOTHbIE OXOTHO €4AT CTONOBbLIE OBOLM: MOPKOBD,
Kaprodens, kanycry. OgHako 40s KOPM/EHHSI XKMBOTHDIX BbIDALMBAKOT M Cneuu-
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o_/Puc. 11.8. Kopmosoe 3epno (g) u kombukopm (6)

a/bHble KOPMOBbIE KOPHENOAL! (KOPMOBYHO CBEKNY, TYPHENC U KOPMOBYIO Kanycry;

puc. 11.9).

o_/Pnc. 11.10. Kopmneuue aomawsmx

MHUBOTHDLIX

Kopma >KHBOTHOrO NpPOMCXOXAEHHA.
KpoMe pacTuTenbHbix KOPMOB, 8 XMBOT-
HOBOACTBE MCNONL3YIOTCA W KOPMa XKu-
BOTHOTO MNPOMCXOXAEHUA. Takux KOpMOs
3HAYMTENLHO MeHbLue.

KopMa XMBOTHOrO  NPOMUCXOXKAEHHS
HEOOXOAUMbI NPEXAe BCEro >KUBOTHLIM,
BbipalUMBaEMbiM B8 38epoBOACTEE (XOpb-
kam, cobonsm, HOpKam, NMcuuam), U Jo-
MalHUM Kowkam v cobakam (puc. 11.10).
Lns HUX KOpMa >KUBOTHOIO NPOMCXOXKAEe-
HUA ABNAIOTCA OCHOBHDBIMM.

KopMa XMBOTHOrO  NPOMUCXOXAEHHS
UCMONL3YIOT ANl KOPMNEHUS HE TOJbKO

NyLWHbIX 38epen. Hanpumep, Tenst 8 nepebie HEAENU XKU3HW BbINAUBAXOT MOJO-
KOM, Uubinastam obssareNbHO AaloT TBOPOr, BAPEHOE MU0, NOPOCATAM — MOJIOKO

M MOJIOYHYIO CbIBOPOTKY.
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0—/Pnc. 11.11. Cxema TexHONOrH4ECKOro NPOUECCa NPOM3IBOACTEA CYXMX KOPMOB QAR KOWeK

u cobak
o N e B ' B 4 R
Moabop coipbs Aobasnexne sBoAawI,
(Msico, puiba, anakn, = Paamon —=| Cmewwsanne | CMEWUBaHUE N
BUTAMMHLI M 2D, ) npeccosawue
S . ¥ . & (. * >
a2 N\ e Ea, B N
Dopmuposanue
Maawposanne -« Oxnaxaenve |-e— BuiCylwumpanme |-a— ¢
pawxyn
. > S 7 % > A J

MuHepanbHble W BUTaMHHHbIE A0OABKH COCTABNSHOT EWE OfHY rpynny Kop-
MOB, 6€3 KOTOPbLIX >XMBOTHbIE HE MOryT HOPMAaNbHO CYLLECTSOBAThb: NOBapeHHas
CONb, Me/, PaKylUKM, XBOMHAA MyKa, BUTaMMHbI.

[oTOBbIE CyXME MM KOHCEPBUPOBAHHBIE KOpMa A/ CODaK M KOLLEK TOXE MOX-
HO cuutars Kombukopmamu. [POM3BOACTBO TaKMX KOPMOB — nNPUObLINbHLIK BMA
NPeANpPUHUMATENLCKON LEATENbHOCTH.

Kaxgas koMnaHus — nNpoM3soguTENlb CYXOro KOpMa MCNoNb3yer coBCTseHHbIM
TexHonoruueckun npouecc. Ho obuwas cxema TeXHONOMMM OAMHAKOBa ANA BCEX
(prc. 11.11). TexHonoruu nNPOU3BOACTBA CYXMX KOPMOB [OCTATOYHO C/IOXKHbIE,
M 4NA 3TOrO NPUMEHsieTCa cneuvansHoe obopyposanue (puc. 11.12).

o—/Puc. 11.12. Munu-3asoa no npox3IBOLCTBY KOPMOS BNA Kowek u cobak




Ins KOpMNEHUsI B3POC/BIX XHUBOTHBIX MCNONL3YIOT B KayecTse KOpPMosbix foba-
BOK MSACOKOCTHYKO M PbiBHyto MyKy. MX NpoM3BOAsT M3 OTXOQOB MSACHOW U pPbib-
HOM NPOMBILLNEHHOCTH. MACOKOCTHAA U pbibHas MyKa — He3aMeHMMbIH KOMNOHEHT
KOPMOB ANA AOMALUHUX KOWeK U cobak.

NMPO®ECCHUU U NPOU3BOACTBO. Opraxusauneit KODMAEHHA HMBOTHBIX
Ha (hepMax 3aHUMAIOTCS 300MHKEHEPb! — CMNEUUaUCTbI C BbICIUMM 0Opa3oBaHu-
eMm. B ux 0BA3aHHOCTH BXOAMT OUEHKA MNWTATENbHOCTH M KauecTsa KOPMOEB, CO-
CTasfeHune PaunuoHOB, KOHTPO/Ib NONHOLEHHOCTH KOPM/EHHA. S00UHXEHED SOMKEH
3HaTb BHONOrUyYecKMe OCOBEHHOCTH PasHbIX BULOB >KUBOTHbIX, XHMUUECKHIH COCTas
M CBOMCTBA KOPMOB.

Ha KpynHbiX »MBOTHOBOZUECKMX (DepMax M KOMN/EKCaxX BbiNoNHeHWeMm pabor
N0 MEXaHW3UPOBAHHOMY NPUIOTOBNEHMIO M Pa3fiaye KOPMOS Ha KOPMOMNPUIoTOBM-
TENbHBLIX M KOPMOPA3AAIOWMX MALUMHAX 3aHWMAIOTCS Oneparopbl.

B 3aBMCMMOCTH OT YpOBHS aBTOMAaTM3aUMM NpPOUECCa A03MPOBaHUA KOpMa
ynpaeneHue [O3atopamMu MOXeT ObiTb pyuHOe, MONyaBTOMATHUECKOE WKW aBToMa-
TMueckoe. Ha cospemeHHbix depMax KOpMa AO3WPYIOT ¢ nomoubio obopyaosa-
HUA, KOTOPOE YNPABNSAETCsl KOMNBIOTEPHBIMK NPOrPaMMaMu, Tak YTO 8 KOPM/IEHWH
MABOTHBIX YUACTBYIOT U CNELMANUCTBI NO UHOPMALUMOHHBIM TEXHONOMMAM — NPO-
rPamMMUCTbI.

CNNOBAPD: kopmonpoussoactso; tpassHsie KOpMa: CEHO, cunoc, ce-
HaX, TPaBAHAs MyKa; 3EPHOBLIE KOPMA; KOMOMKOPM: KODMOBbLIE OSOLM;
KOPMa XMUBOTHOTO NPOUCXOXAEHMS.

NMPOBEPDBTE CEBA: 1. Hazosure TPA OCHOBHbBIE rpynnb pacTurenvmbix kopmos. 2*, Mo-
“eMy QN KOPOB, KO3, OBEl OCHOBHbIM KOPMOM RBNAETCA TPasa, a GAR HOPOK M NMcHMy — poiba
#n Maco? 3. Yem oraMualoTcs Apyr OT Apyra TPaBAHbie KOpPMa: CEeHO, CMNIOC, CeHa<, TpassHas
myka? 4. C akum u3 u3yueHHbIX BaMKU BULOB KODMOB MOXHO CPaBHHTL CYXOM KOPM Ans kowex?
MNouemy?

HOAYMAHTE, HYeM pasNMualnTCa TexXHONOrMM NPpUroTosNeHHMA CeHaxa M chnoca.
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II 2 Coctae KOPMOB M HMX NMUTATENIbHOCTD.
] E

Cocrasnenue PaLHOHOB KOPpMIEHHA

MoueMmy, nutasicb OAHOM TPABOM, KPONMKK PACTYT O4EHb MEANeHHO?

Ha ypokax npupopoeeferusi, BHONOTMK, TEXHONOTHU Bbl YXKE MNO3HAKOMMUIUCH
C OCHOBHbLIMW TPYNNaMK NUTATE/NbHBLIX BELLECTB, KOTOPbIE BXOAAT B COCTag nuLle-
BbIX NPOAYKTOB. JTO Benku (NPOTeUHbI), XUPbI, YrAEB0abl, BUTAMUHDI U MUHEpPab-
Hble BellecTea.

Jliobon KOpM ONA KUBOTHBLIX, KaK W NPOZYKTLI NUTAHUSA QNA NIOAEH, COCTOMT U3
BOAL!I M CYXOro BELLECTBa, KOTOPOE COLEDMT OCHOBHbIE NUTATE/bHLIE BELLeCTea
(pnc. 11.13).

Kaxgan rpynna nurarebHbiX BEWECTB BLINONHSAET B OPraHM3Me J>KMBOTHBIX
M uyenoseka onpegenéxHble dyHkumm (1abn. 11.2).

© \ Tabnuua 11.2

OcHOBHble nUTarenbHble BelwecTsa KOpPMOB M HMX 3HauyeHHe ANns opraHuMama
MHBOTHbDIX

3HaueHHe gna opraHmama B Kakux KOpMax COgepXMICA

Benku (nporensn)

naswas cocrasHas wacty scex opravos | Kopma xusorworo npoucxoxgewus, 6obo-

W TKaHen XHBOTHLIX OPraHMamMos snie pacTeHus
Wupor
Uctounnk 3neprun; Moryt ortknagwisatrbcs | MKmbixu, mscHas u pmbHas Myka, nuwesbie
npo 3anac oTXoan
Yrnesoaw!

Uctounnk 3xepruu. B opravname moryr npe- | Kaprodens, zepro (kpaxman).
BPALLATLCA B XMUPHI Mopkosy, Toiksa, ceexna (caxap).
Conoma, ceno, cenax (knervarka)

Muuepa.mmue sewecTsa

Bxoast 8 cocras xoctedn, 3ybos, sHyrpennnx | [osapewwas conb, KoctHas Myka, men, pa-
opraxos KYWKH, AUMHAA CKOPAYNa, ChneuxanbHoie M-
HepasbHbie NOJKODPMKM

Buramunol

Nossiwalor ycroaunsocts k Goneausm, ynyu- | 3enewsie kopma, TpasaHas Myxa, poibui xup
WaKnT ycsoeHse KopMos




o_/Puc. 11.13. Cocras kopmos ana MHBOTHBIX

Crom )
/ \

Cyxoe sewecrso Bopa
C )

(Munepanbuue semema nyeckue semec‘rsa

Benku Kvipbt ) (Ymeeonu) Buramummnt

O—/ Puc. 11.14. Knaccudpmxauus xopmos

BUTamMuHHO -MUHEpanbHbie
( KOPMA '——( e

(Pacmemmue xopma ( XKunBOTHbIE KOPMA
KOHUEHTPUPOBaHHbIE: Counbe: || Bopsmucrtie: Msco- Monoko,
3epHO, KOMOUKOPM. oBOWM, cunoc, KOCTHaA MACO,

Mano BoAs!, MHOTO Tpasa 0TXOAB! OT Myxa peiba
NUTATENbHBIX BEWECTB NPOM3BOACTBA
Kpaxmana

Mpy6ue kopma:
cONnoma, CeHo
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Knaccudukauumn KopMoB. B COOTBETCTEUU C NPOUCXOKAEHUEM KOPMa AENATCA
Ha KOpPMa PacTUTENLHOIO NPOUCXOXAEHUA U KOPMA YKMBOTHOIO NPOUCXOXKLEHUSA.

Mo copeprxanuio 804bl KOPMa AENATCA HA KOHUEHTPUMPOBAHHLIE M COYHble (MM
BOASIHUCTLIE).

Mo copepxanuio nNUTatenbHbix sewecte (Benkoe u knetyartku') Kopma aensrca
Ha rpyboie (Bonblwoe cogepykaHue KNET4arTku) M KOHUEHTpUpoeaHHble (Bonblioe
COAepKaHue NpoOTEMHOB).

CocraBneHue pauvoHa KopmneHus. [lMia XUBOTHLIX, KaK M NULWA YeNoBeKa,
LOJDKHA COLEPXKaTb BCE OCHOBHLIE NUTATE/IbHbIE BELLECTBA, NPUUEM B ONpeaenéH-
HOM COOTHOLWWEHUH. Kax 4enoseky HeNb3si NUTATLCA TONLKO CNafoCTAMU — Yr1eso-
[aMK, TaK M XXMBOTHDBIX HENb3sl KOPMMTb KaKUM-TO O4HMM BMOOM Kopma. lMostomy
NepPsbii 3Tan B8 TEXHONOMMM KOPM/EHUA BCEX BMAOB XKMBOTHLIX — COCTaBNeHWe
PaUMOHOB KOPMAEHUSA.

PauuoH KOpMIeHHsi — 3TO CyTOYHan [03a KOPMOB, KOTOpas YAOBNETEOpser
NOTPEOHOCTL XMBOTHOTO B NUTATENbHLIX BELLecTsax.

B 1abnuue 11.3 ans npumepa npusefeHbl CYTOYHbIE [O3bI KOPMAEHUS UbINAST
pasHoro eospacra.

° \ Tabnuua 11. 3

MNpumep pauroHa KOpMAEHHs UBINAAT (I KOpMa Ha OAHY FONOBY B CYTKH)

Kopes Bozpacr ymnnar, cyr.

=5 11-20 30-60
Nuweno, apobnenoe zepHo 6 15 35-50
fAiua sapemsie 1-2 - -
Tsopor 2 2,5 4-5
HKmoix - 0,5 1,2=2.3
Kaprogens sapéuvin - 5 20—-40
3enexb ceexas 2 5 10-20
Dpoxokn 0,2 1S 2,5-3,0
Conv - = 0,1-0,2
Men, pakywku - 0,7 2,0-2,2

D,ﬂﬁ COCTag/ieHHA pPauMoOHOB NUTaHUA HEO6XOAMMO 3HaTb HOPMbI KOPMJIEHUA
Kax[4oro >wveoTHOro. HopMa KOPMNEHHA — 370 KOJIMYECTBO NHUTaTe/IbHbIX BE-
wecre (nporeuuos, HMpPOB, Yyrnesonos, BUTaMMHOE U MUHEPaA/IbHbIX semecrs), KO-
TOopbie HEOéXOAMMbI HHKUBOTHOMY onpenenéHHoﬁ Maccbl, BO3pacTta, COCTOAHUA.

' Knetyatka — 370 8eWecTso, 3 KOTOPOro COCTOAT OBOMOUKM PAaCTUTENbHLIX KNETOK W KOTO-
poe TPYAHO NEPEeBapvBaeTCh XHBOTHLIMM.
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B pausoHe nuTaHMs OgHM NPOAYKTLI MOXKHO 3aMEHUTb ADYIMMM, a HOPMbI NK-
TaHus QOMKHLI CTPOro cobnogarses.

OcCHOBHOE CBOWCTBO KOPMOB, M0 KOTOPOMY WX OUEHHBAKOT U CPaBHUBAIOT, —
NUTATENbHOCTD.

MuratenbHOCTD KOPMOB — 37O CBOWCTEO, NO3BO/SIOWEE YAOBNETBOPATL NO-
TPEBHOCTL XMBOTHOMO B BELeCTBax, HEODXOAMMDBIX ANS KMIHEAEATE/NIbHOCTH Op-
raHuaMma, ero pocra, PassuTUA.

Y100bI OUEHWUTL NUTATENbHOCTL KOPMA, Haf0o ONPEAE/IUTb, CKONIbKO B HEM CO-
LepxUTC DenNkoB, X1POB, YINIeSOM40B, BUTAMWUHOB, MMHEPANbHLIX BeWecTs. JTO
MOXHO CAeNartb TOMIbKO € MNOMOLWbBI XMMMYECKUX aHaNu30s.

Ha npakTuke nUTaTeIbHOCTL KOPMOB ANA CENbCKOXO3AMCTEEHHDIX XKUBOTHBIX M3-
MEPSAKOT U CPABHMBAKOT B CMEUMANbHLIX KOPMOBLIX eanHMuax’.

M3 scex nuratenbHbiX BelecTs KopMos Haubonee ueHHble — Genku. Yem Gonw-
We B KOpMe COAEPXMTCH Denkos (NpoTeuHOB), TEM OH nuTartenbHee,

OnpepeneHne HOpM KopMneHUs. HOpMbl KOPMAEHUS 3aBMCAT OT PasHbiX NPU-
YKH:

* OT 8MJA XMBOTHbIX (OYEBMAHO, YTO NOTPEOHOCTH KOPOB OT/NIMYAKOTCA OT Mo-
TpebHOCTEN KYD);

* OT BO3pPAcTa >XMBOTHLIX (MONOALIM XMBOTHLIM Tpebyercsa Gonblwe nurares-
HbIX BELLECTE Ha eAMHMLY Maccol Tena);

« OT Macchl XXMBOTHbIX (Bonee KpynHbIM XMBOTHLIM BCerga Tpedyerca Bonbuwe
NUTATENbHLIX BEWECTs);

* OT COCTOSIHUS >XMBOTHBIX (XXMBOTHDBIM, KOTODbIE OXMAAIOT NOTOMCTEO MM KOP-
MAT €ro MOJIOKOM, Tpebyercsi OCOOEHHO MHOIrO NUTATENbHDLIX BEeLecTs).

HopMmbl KOpMNeHusi BCeX BMAOB JKMBOTHBLIX ONPELENieHbl YUEHLIMU-300/10ra-
MW M 300TEXHUKAMK B Pe3y/bTarte CheuManbHbiX UCCNEeLOBaHWH W NpeacTasfeHb
B CnpasouHbix Tabnuuax.

B kauecrtee npumepa nonpobyem COCTaBUTb PaUMOH A/ KPoNuka maccon 4 kr
Ha 3UMHMK nepuoq. PaumoH AOMKeH COCTOATb U3 KOPMOB, COOTBETCTBYIOWMX BHOo-
NOTHYECKUM OCODEHHOCTAM ¥ BKYCY JKMBOTHOrO. B HEM LOMKHLI COMEPKATLCA NK-
TarenbHbie sewecrea (cM. 1abn. 11.2) 8 KonuuecTee, HEOOXOLUMOM ITOMY KPONMKY
B COOTBETCTBUM C HOPMOM KOPM/IEHHS.

CooTHOwWeHWEe NUTATENbHBIX BEWeCTe (NPOTEMHOB, XUPOB, YINEBOLOB M Ap.)
B PaUMOHE LOMKHO COOTBETCTBOBATL OMONOMMUECKUM OCOBEHHOCTAM 3KMBOTHOrO.
O6wan nNUTaTeNbHOCTL PauMoHa A0/KHA YAOBNETBOPATL NOTPEOHOCTL KMBOTHOrO.

[MocnenosareNnbHOCTb COCTaBNEHUA PaUMOHa:

1. U3 cnpasouHnkos cnegyer, 4TO 3UMOM KPONMKOB KODPMAT CEHOM, OBOWa-
MM, 3EPHOBLIMK KOPMaMH M KOMOMKOPMOM, T. €. Halemy KPOAMKY HeoOXoauMbl
KOpMa TPEX rpyNN: KOHUEHTPUPOBAHHbIE, rPyOble U COUHbIE, a TaKXEe BUTaMMHbI
U MUHEpasibHbIE BeLecTsa.

2. PaccuMTbizaeM HOPMY KOPMIEHMS, Nnonb3ysch Tabnuuen 11.4.

' B Poccunckoin Degepaunm 3a xopmosyio eguuuyy (K. e.) npuxsta nurarensHocrs 1 xr osca.
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oj Tabnuua 11.4

HOPMN KOPM/NIEHHA KPOJIHKOB B COOTBETCTBHMH C MacCOM >XMBOTHOIO M ero
(PHU3HONOrHYECKHM COCTOIHHEM

Hopmsi xopMneHua B COOTBETCTBMM C MACCOW Tena
Kponuka (Kr) u DHU3IMONOrMHECKMM COCTORHHEM
Mokazavenwn Kponsumxa
4,0 5,0 maccon 5,0 xr
€ Kponsyaramu
Kopmossie egummubl, r 130 160 220
Obmennan 3neprua, Mx 1,36 1,67 2,30
MNepesapusaemmint npoteuH, r 12 22 34
Knemiarka, r 23 28 40
Nosapexnan conv, r 1,0 1,0 1,5
Kanbuui, r 1,0 1,2 2,0
®Docdhop, 1 0,6 0,7 1,2
Kaporuu, mr 1,1 1.4 2,0

Kponuxky maccon 4 kr rpebyercs 8 cytku 130 r kopmoswnix eguuny (k. e.), 12 r nepesapusa-
eMoro nporenHa, 23 r KnetdaTKu, @ TakKe CONb, MUHEPANLHLIE 3INEMEHTHI X KAPOTHH.

3. Cocrasnsem nepeyeHb KOPMOB ON1S KPONMKA C YKA3aHUEM MMUTATENbHOCTH
1 kr xopma u ero cocraea (1abn. 11.5).

° \, Tabnuua 11.5

ﬂepeueub KOPMOB ANA KpPO/ZIMKa C YyKa3aHHEeM HMX NMUTaTeNIbHOCTH H cocCTtaBa

5 - 2 % - ‘:'
o . - & - =
e z = o =
Kopm S H] 5 3 8 z
& - 2 § 5 s g
= = S x e 3
c
Aumenn 1,20 100 55 1.2 33 0,8
Ceno nyrosoe 0,50 50 25,6 6,9 2,1 15
Mopxosb 0,13 7 1,1 0.6 0,5 30

B 3tom nepeune npefcragneHsl Bce HeOBXOQMMbIE KPOAMKY rpynnbl KOPMOB:
KOHUEHTPUpOBaHHble (uMerb), rpybole (ceHo), couHble (MOpPKOEL).

4. OnpegensieM COOTHOLWIEHWE NUTATENbHLIX BELWECTE B pauMoHe, T. €. A0M0
KaXQ0ro M3 KOPMOB 8 ODLLEH NUTATENbHOCTH PauuoHa.
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300TeXHMKM PEKOMEHAYIOT Takoe pacnpegesieHye ODLEeH NUTaTeNbHOCTH pa-
UMOHA KPONMKOB B8 3uMHMM nepuom: cedo — 50%, osoum u cunoc — 20 %,
KOHUeHTpuposaHHble kopma — 30 %.

Takum obpasom, ecnu obwas nurarenpHocTs paumosa cocrasnser 130 r x. e., 10 ¢ cexom
kponuk gonxes nonyyurs (130 = 50) : 100 = 65 r k. e., ¢ mopkoswo — (130 = 20) : 100 =
=26 r x. e.,, a c sumenem — (130 x 30) : 100 = 39 r «. e.

5. MerogoM nponopuqi paccuMTbiBaeM HeobBXOOUMOE KONMUECTBO KaXAoro
kopMma (cm. 1abn. 11.5). Hanpumep, ans sumeHs pacuérpl ByayT Bbirnsgerb Tak:

B1rsaumens — 1,2 x. e.

Bxr—39xe zx=(39x1):12=2325r

Onpegensem, CKONLKO KaxA0r0 W3 NMTATENBbHBIX BELLECTs cogepxwutca B pauwowe. Hanpumep,
B KDKAOM M3 BMZQOS KOPMA NpoTeMHa GO/MKHO Ooith cnegylowee konuuecTeo: 8 sumene — (32,5 x
» 100) : 1000 = 3,25 r; & cene — (130 = 50) : 1000 = 6,5 r; &8 mopkoeu — (20 = 7): 1000 = 0,14 r.
WUroro: 3,25 + 6,5 r + 0,14 r = 9,76 r. AHanorusHo paccuuTnbiBaem COREpPMaHue B8 KOpMax W Apy-
rMx nuratenvHmix sewecrs. Peayastarm pacueros sanucoisaem s tabaagy 11.6.

ﬁ Ta6nuua 11.6

Cocras pauuoHa

o
z
§. :. - 38 - - -
- 7 - - zx
23 i X E & iea
Kopm ez | ¢ 3 | & | &2
s | 2 5| 2 | &8¢
T Q @ ¥ =
z, = S x e
o
<
Aumenb 32,5 3,25 1,78 0,879 0,10 0,026
Ceno nyrosoe 130 6,5 33,28 0,89 0,27 1,95
Mopkosb 20 0,014 0,22 0,012 0,010 3,90
Uroro 182,5 9,76 35,28 1,78 0,38 5,88

Mocne KOPPEKTUPOBKK COAEPKaHWE OCHOBHbBIX NUTATENbHLIX BewecTs Oyaer co-
OTBETCTBOBATL HOPME KOPM/IEHMUS.

CNOBAPD: paunon xopmnexus; HOpPMa KOPMAEHUS; NWUTATENBHOCTH
KOPMOB; KODMOBAN eauHNLA.

MPOBEPBTE CEBA: 1. Or uero zasucar HOPMBI KOpMaerus xusotHbix? 2. Ot vero zasu-

CHT pauqon xopmnenns xusotrbix? 3. Ecan obwas nutatenbHOCTb COCTasNEHHOro payuoHa coor-
BETCTBYET HOPME KOPMAEHMA, MOXHO N CHMTaTL, YTO pauMoH coctasnex npasunvko? 4* OJ | Bam

HAZJO 3aMEHHTL 8 PAUMOHE XKMBOTHOTO KOPMOBYK csekny. Kakon U3 umeownxcs y sac xopmos
ANR 3TOrO NOAXOAMT Nyyle BCEro: CMNOC, MOPKOBL, kKaprodens, otpybu, Toiksa, TpassHas peixa?

* 0 PELLUTE TaKylo 3agavy: secHon y depmepa cropen capaw ¢ ocrarkamu ceda. Yro emy
NPMAETCA M3MEHMTL Ha Oanxanwee BpemMs: PaUMOH KODMAEHMA MAKM HOPMBI KOPMAEHUSA KOpPOB?
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Il 3 MoaroToBka KOPMOB K CKapM/IHBAHHIO

H pa3favya XXMBOTHbIM

MOXHO /11 NO3BONMUTL XKMBOTHOMY ObICTPO CbecTb BoNbloe KoNWue-
crso kopmos? K ueMy 310 mMoxer npueectu?

Cocrague pauMoH NUTaHUA, HEODXOQMMO NOArOTOBWUTL KOPMa K CKapM/ivea-
HUIO M NPOBECTH MX pa3fauy. TexHONOINM NOArOTOBKM KOPMOB K CKapM/IMBAHMIO
KUBOTHBbIM pasHoobpasHbl. OHU 3aBUCAT OT BMAA XXMBOTHBIX U OT BMAA KOPMOB.

UamenbueHHe — 310 caMbli NPOCTON U PACNPOCTPAHEHHBIM CNocod nogroToe-
K1 KOPMOB. M3MeNbUEHHBIN KOPM ObICTPEE HACLILAET XKMBOTHBIX M Nydlle ycsausa-
e1Csi, ero Nerko CMeWwuBaTh ¢ HyXHbiMM gobaskamu, aosuposarb. Ha HebBonblumx
hepMax MCNoNb3ylT pyuHble Kopmouamensuutenu (puc. 11.15) ana uamenvueHus
0BOLLEH, KapTodens, KyKypy3bl u Gaxuesbix Kynbryp.

3epHosble KOpMa ApPOBAT nepes CKapMAUBaHUEM UbINAATaM, yTATaM, NOPOCATaM
C NOMOLBIO 3ePHOAPOBMUNOK.

U3menvuerre — OAMH M3 TEXHONOMMUECKUX NPOLECCOS MNOArOTOBKM KOPMOB, 3a
KOTOPbIM CNefyeT NPoUecc CMelnsaHus, a NOTOM W Pasfauv KOPMOB >KMBOTHLIM.
Ha KpynHbix chepMmax TEeXHONOIMUECKYK UEeNouKY 4acTo BbiNONHAET OAWH arpe-
rarT — W3MeNbuMTE/Ib-CMECUTE/Ib-KOPMOPa3AaTumK.

Tennosas o6paborka kopma. MHorve xopMa nepea CKapm/IMBaHWeM noaeep-
ralor Tennoson obpabortke — 3anapuearor. 3anapMBaHMe KOPMOB — 370 WX
obpabortka napom. 3anapusaHve pasmaryaer kKopm, ybueaer nsiecHesvie rpubbi
u Dakreprn. TeXHONOrMUECKUM NPOLECC 3anapusaHus NPOBOAMUTCA B KOpMoO3anap-
HUKax. HacTto 3anapueaHue COBMELLAKT CO CMELMBAHMEM KOPMOB, U 3TOT NPOLECC
BbINONHACT OQMH arperar — CMECHUTENb-KOPMO3anapHHK.

Paszpaya KopMOB. TexHONOrMM pasfaun KOPMOB ¥ KOPMAEHMS XKMBOTHLIX 3a-
BUCAT OT UX OMONOrHUecKux OCOBEHHOCTEH, a TakXKe OT Buaa KOPMOB M cnocoba
COAEPKAHMA KUBOTHDIX.

Ha cospemeHHbix hepmax TEXHONOMMUECKHE NPOUECChl pasfayu KOPMOB NOJIHO-
CTbKO MEXaHU3UPOBaHbI U aBTOMATU3UPOBaHDI, & HEKOTOPbIE Aaxxe POBOTU3UPOBaHDI.

Mo3HaKOMUMCA C TEXHONOTMAMK pasfauu KOpMOos Ha hepMax KpynHoro poraro-
ro CKOTa, rae NPMXOOUTCA Pa3fasarb >KUBOTHLIM OueHb BonblumMe 0OBEMBI KOPMOB.
Mexanu3auma pasgauv KOPMOB Ha (epMax NPUMEHSETCs oueHb aaeHo. MexaHuue-
CKMI KOPMOpa3faTuvK, OBUrasch BLOMb NOMELeHUs, packnagbisaeT KopMm (ceHo,
CUNOC, CEHaX) PAJOM C KopMywkamu. [lo3MposaHus KOpMa He NPOUCXOZMT, No-
3TOMY MMEIOTCA NOTEPH.

Lna TOYHOro AO3MPOBAHMA LEHHbIX M AOPOrMX KODPMOB CKOHCTPyMpOBaHa as-
TomarMueckan nuHusa. Cobinyuue Kopma 3arpyxaror g OyHkep, a 3arem no Tpybam
C NOMOWbIO NHEBMATHMUECKOrO YNPaBNeHUs PackNagsisaioT no kopmywkam. Or-
fenbHas Tpyba nogsefeHa K KaXAOM KOPMYyLWKe.

Pobor-kopMopasgatuMk — CaMOXOAHas MalMHa C 3/1eKTPONPUEOLOM, ABHKETCA
MO MOHOPENbCOBOW A0POre, YNPABNAETCs AUCTAHUMOHHO C MNOMOLLBIO KOMNbIOTEp-
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0—/Pnc. 11.15. Kopmousmenvunrtens

HOM NPOrpamMmbl, KOTopas obecneunsaeT LO3UPOBaHHOE pacnpemseneHne KOPMOs.
Brepeble asToMaTUYeCKyrO pasfady KOpPMOB NPUMEHWAM B NTULEBOACTEE.
Kypam-Hecylwkam, KOTOPbIX COfepKar B KNeToYHbiX Darapesx, KopMa nogarwor

C NOMOLLBKD aBTOMATHUECKMX DYHKEDHbIX KOPMOPAa3AaTuMKoB, KOTOpbIe nepemMelua-

oTcs saonb Garapen.

Ubinnar-6poinepoe cogepkar Ha noay, U MX KOPMNEHWE OpPraHM30BaHo no-
apyromy (puc. 11.16).

Ha ceuHoBogueckux hepmax KOpMa B KOPMYLIKM Takxe nogawoT no tpybam,
HO KOHCTPYKUMM KOPMYLLUEK Apyrue.

Ecnu xusotHble cogepxarca GoNbwuMM rpynnaMu, Bo3Hukaer npobnema —
KOHKYPEHUMA Y KOPMYLIEK, JTO HacTo NPUBOAKT K APaKaM U TPABMaM XKMBOTHbLIX:
NOPOCATa OTKYCLIBAKT XBOCTbI APYr Y ApYra, Kypbl PacKNEBbiBaloT roNoebl coce-
asm. [oatomy pasmep KOPMYyLEK [O/MKeH COOTBETCTSOBATL UMCNEHHOCTH XKHMBOT-

O—/Pm:. 11.16. Koprmneune Oponnepos npu HanoONLHOM cOgepxXaHuu, Cnpasa — YCTPOWCTBO
KOPMYyLWKH




O—/ Puc. 11.17. Cranok ¢ uHausHMAyansHuiM JOCTYNOM XHBOTHBIX K KOPMY

HbIX, @ WX KOHCTpyKuusi — obecneyrsatb MHAMBMAYANbHLIM AOCTYN XWMBOTHOrO,
Kak 3T0 U [enarT Ha coepemeHHbix ceuHodepmax (puc. 11.17).

KOHKypeHUMA 3a KOPM Yy KOPMYLIKM BO3HWMKAEET y BCeX >XMBOTHbIX. KOWKu U co-
Oaku He WUCKIIKOUEHHE, ¥ 3TO XOPOLUO 3HAKT BNafenbubl XWeoTHbiX. [Npuxoaurcs
NPUHUMATL Mepbl A1 TOTO, UTODbI KaXA0E XUBOTHOE MOINO NOMYYMTL CBOK NOp-
umio nuwm (puc. 11.18).

0—/ Puc. 11.18. Kopmnenne cobax # xowex

Bonblwoe 3HaueHre UMEET YCTPONCTBO WU PACNO/IONKEHHE KOPMYLUKH: XUBOTHOMY
JOMKHO BbiTh yaobHO goctasarb M3 Heé KopM. [Mo3TOMYy KOpMYLWKY ANs KPYNHbIX
cobaK enateNbHO pasMellars Ha NoACTaske.

Mpou3BoACTBO TOBApOB ANA YXO4A 3a XXMBOTHbIMM CTAanO B NOCAESHWME rO4bl
npuBbINbHLIM BU3HECOM, NO3ITOMY B Mara3mMHax MOXHO HaWTH Pa3Hble KOHCTPYKUMM
KOPMyLEK He TONbKOo Ans Kowek u cobak (puc. 11.19, @), Ho u gns mopckux

CBMHOK, wuHwunn, nonyraes (puc. 11.19, 6).
MopcKHe CBMHKM, KPONMKHW, WHHLMANLI, B MEHIO KOTOPbIX BKIOYEHO CEHO,

OXOTHO 6YAYT noegatos €ro M3 cneymManbHbiX KOpMYyLWeK.
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0—/ Puc. 11.19. Kopmywsu: @ — ans cobak u xowek; 6 — ana nonyraes

Hanpumep, asToMaTM3MpOBaHHan KOPMYLUKa Ans kowek M cobak npegcrasnser
cobo# YCTPOWUCTBO, MOAAIOWEE NUTOMUY KOPM B HA3HAYEHHOE XO35IMHOM BPeMsi.
Ha Taiimepe MOXXHO BbICTaBUTL BPEMS KOPMNEHWS M pa3mepbl nopuui. B HasHa-
YeHHOe BpeMsa Yepe3 [O3aTOp KOPM NOJAETCH M3 EMKOCTH B MMCKY.

Ecto u gpyrue mogenu kopmywek. lMocnegHee [OCTHXKEHME B TEXHONOTHAX
KOPMNEHUA [AOMALUHMX JKMBOTHbIX — 3TO ABTOMATMHECKAs <«YyMHan» KOPMYLUKA,
KOTOpas WMEeT BCTPOEHHYIO KaMepy M MCNonb3yeT anroputm obpaboTku u3obpa-
JKEHUM, BbISENAN OTNIMUMTE/IbHBIE YEPTbl KAKAOro YXMBOTHOrO (NaTHa, chopMy Mop-
OOYKM M T. N.) U y3HaBas ero.

Takan KOpMyLWKa NOMe3Ha AN BNAAENbUEB HECKONbKMX KOLWEK, 4TOObl KOHTPO-
NIMPOBaTh, KOr4a M CKONbKO KaXKAas M3 HuX ecT. MOXXHO HacTpoWTb YacTOTy Bbi-
nauv 1 obvém nopuui ans xaxkgoro m3 nutomues. CneuuansHas naHens nepeg
KOPMYLIKOW B3BELWMBAET KOLWEK BO BPEMS KAKLOrO KOPMNEHHS.

Bce paHHbie KopmylwKa nepegfaér snagenbuam yepes gomawHiow cets Wi-Fi
Xo3sesa MOryT CneauTb 33 CBOMMM KOLWKAaMM C NOMOLBID CMapTdoHa.

CNNIOBAPD: usmensuenue; 3anapusanue KOpMOS; pa3gada KOPMOB.

NMPOBEPDBTE CEBSA: 1. Kakue ocHosnbie cnocobst nOAroTOBKM KOPMOB K CKAPMAMBAHHIO
npumMeHsIoTCs 8 xueotHosoacTse? 2, Kakue texHonoruueckue npoueccel, CBR3aHHbe C KopMne-
HAEM XMBOTHBIX, MOryT BuiTh cosmewenn 8 cospemenHbix arperarax? 3. Mouemy npu KoOpMneHum
KHABOTHBIX 8 FPYNNE SaXHO, 4TOObLI pa3Mep KOPMYWKy NO3BONAN KAXAOMY KUSOTHOMY MMETDL CBO-
Gogubi goctyn K Kopmy?

'Q HOAVMAMTE, 8 YeM OTNHuMe ABTOMATHIMPOBAHHBIX NPpOUECCos, KOTOpPHME NPUMEHA-
OTCA 8 KOPMAEHHH XMUBOTHDIX, OT MEXaHM3IMPDOBaHHMIX Npoueccos.
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KABUHET U MACTEPCKAHA o

Mpaktuueckas pabora Ans ropoacKUX LWKON

M3YYEHUE COCTABA rOTOBbIX CYXMX KOPMOB ANA KOWEK WNM COBAK

n prvMedYaHue: pa6ora BbINOAHAETCA rpynnamM4 No TPpU Yesioeeka.

ObopynosaHue U Matepuans: obBpasubl rotosbiX CYXuX KOPMOB ANS
KOWeK MM cODaK HECKONIbKMX TOPrOSbIX MapoK 8 yNakoske (MNM ynakoBKM
OT KOpPMOS8).

MocneposarenbHocTs pabortsi
1. Obeyamre ¢ OQHOKNACCHMKAMM OPraHU3auMio KOPMAEHWS KOWEK MW Co-
Hak. [lorosopurech O TOM, COCTaB KaKoro Kopma Oyaer uayyarb Kaxabld YieH
rpynnbl (MAM NPUHECET B KNACC ANS COBMECTHOIO W3yyeHus).

Mprmevanue: 8 obpasyax ONA U3yueHWUS LO/MKHLI ObiTb NpeacTaeneHb
KOpMa ANA MONOAHsIKa (KOTATa, WEeHKM), B3POC/bIX M CTapbiX XMBOTHbLIX.

2. MNpoaHanuaupymte MHMOOPMALMIO O COCTase KOpMa, KOTopas npeacrasneHa
Ha ynakoske.

3. Pacnpegenuire KOMNOHEHTbI KOPMa Ha fge rpynnbl: PacTUTENbHOrO NPOMC-
XOMXKAEHWUA W XKMBOTHOTO NPOUCXOXKAEHMS.

4. Onpegennre, Kakoh KOMNOHEHT KOPMa SBNAETCS OCHOBHLIM (COQEPXMTCA
8 Haubonblem Konuuecree).

5. Cocrasbre obuwyo Tabnuuy comepskaHus NPOTEMHOB, >XMPOB, K/ETYaTKH,
BUTAMMHOB W MHUHEPANbHLIX BELUECTB B M3yyaembiXx KOpMax.

Mapka
xopma

Copepxanne nurarensusix sewecte (8 r wan %)

Munepansubie

MNporenus HKupwot Kneruarka Buramuuni sewecrsa

6. Mo paHHbIM TaBAMUB! CPABHUTE NUTATENBHYIO LEHHOCTb 0OPa3LOB KOPMOB.
BbisicHuTe, yem pasnuualoTca No COCTaBy KOpMa ANA MONOGHAKA, B3POC/bIX
JKMBOTHDIX, CTapbiX XMBOTHbIX, U 0OBsCHUTE, nouemy 310 Heobxogumo. Onpe-
[eNUTe, NO KakvMM KOMMNOHEHTaM pas/iuuusi KOpMOB Haubonee 3HauuTeNbHble.
7. Obcyaure ¢ TOBapMLWaMK COLEPXKaHUE TENEBU3MOHHOW DPEKNaMmbl KOPMOB,
KOTOPbIMK Bbl KOPMUTE CBOMX JKMBOTHBIX, U BbICKXUTE CBOE MHeHWe 00 3ToM
pekname.

8. MNpepnoxure CsoM BapMaHT peknambl KOpMa.



TBOpuyeckun npoekr

CPABHEHME PALUMOHOB NUTAHUA PA3NMYHLIX AOMALUHWUX XXMBOTHbIX

ﬂpumeuaHue: 3TOT NPOEKT BbINONHACTCA rpynnoﬁ OAHOKNACCHHUKOB,
Y KOXA0ro M3 KOTOpbIX eCTb fOoMallHee XXUBOTHOe.

1. OnvwuTe pauroH KOPMNEHWA CBOEro MUMTOMUA M CPaBHWUTE ero ¢ Npu-
MEPHbLIM PAUMOHOM, KOTOPLIM DEKOMEHAYIOT CNEUMaNUCTbl ANA TaKUX K-
BOTHbLIX, @ TaKkxe ONpegenure, COOTSETCTBYET /IM KOPMJIEHUE >KMBOTHOIO
HOpMaM.

2. CocragbTe ANSi KaXKAOrO XXMBOTHOIO «NUPAMMAY NUTaHWS», B OCHOBAaHUK
KOTOPOW HaXOOMTCA OCHOBHOM BMA KOPMa, a Ha Dosiee BbICOKMX YPOBHSX pac-
noNararTCs OCTa/bHbie KOPMA.

3. No peaynvraram aton paboTtbl NOAroToBbTE pekoMeHgaurm «Kak npasunb-
HO KOPMMTb AOMALUHWMX NoOMMUEes».

MpakTuyeckue 3apaHua (ANA CeNbCKUX LUKON)

1. Hangure 8 UsrtepHere onucanme COBPEMEHHBIX MEXAHW3MPOBAHHbIX TEXHO-
NOTUK 3aroTOBKM CU/IOCa M CeHaxa € unncTpauuamu. Mogroroesre coobue-
Hue 06 3TUX TexHoNorusax ¢ npeseHrauren. OOBACHUTE, B8 UEM PAZNUUMA MEX-
LY CEHOM, CEHAXOM M CUNOCOM, CPABHWUTE MX NPEUMYLLECTBA M HELOCTaTKH.
2. KpaTtko ONUWWTE MalMHbl ¥ MEXaHU3Mbl, KOTOpbIE MPUMEHSIOTCH Ha Ka-
XAOM 3Tane TeXHONOrMYECKOro NPoLecca 3aroToBKu TpassHbIX KOPMOB, npeg-
CTasbTe U300PaXKEHHA UX BHELHEero sufa U paboumx OpPraHoe, No BO3MOXKHO-
CTH NPOLEMOHCTPUPYHTE BUAEO3aNMCH paboTbl 3TOU TEXHUKM B none.

JKCKypCHH

1. OpraHusyire 3KCKYpCHIO B NONE U CHUMUTE BUACOCKOXKET O COBPEMEHHDBIX
TEXHONIOMMAX 3arOTOBKM TPassiHbIX KOPMOB, KOTOpbLIH 3aTteM obcyaute 8 knac-
ce.

2. O3HaKOMbTECH C TEXHONOMMUECKMMU NPOLECCaMM KOPMIEHHUA XMBOTHBIX Ha
COBpeMEHHbIX hepmax.

Mpaktuueckue paborbi

1. MePBOE KOPMNEHME ubinnar

Mpumeuanusn: 1. lMNepsbvi pas ubinnéxka KOpMAT yepe3 16—18 u nocne
BbINYN/IUBAHHMA.
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2. Ecnm upinnsita npuobperenbl 8 MHkybartope, Hano cpasy e nocne [ocras-
KW HAaKODMMTL MX BapEHLIM SMLUOM WAKU CBEXKMM DACCHINUATLIM TBOPOrOM.

ObopynosaHue: 3NEKTPONIMTKE; KaCTPIONS; AWUA KYPMHDIE, KYXOHHbIM
HOX; pasfenovHas [oCKa: KopMywka (nnacTMaccoebii NOQHOC).

MocneposarenbHocTs paboTbi
1. Ceapure anua skpyrtywo (u3 pacuéra 1 suyo Ha 10 ybinnar). Ouucrure ero
OT CKOpAynbl.

Mpumevanune: ckopnyny He sbibpacvisante. OHa SBNSETCA MUHEPANbHOM
NOAKOPMKOM AN PACTEHWH.

2. Menko nopybute sinua HOXOM.

3. Monoxwure anua &8 KOpMywky. [oMecTure KOpMylwKy BOAM3M MCTOUHMKA
oborpeea. pusnexure K HeW BHUMaHWE UBINASAT, NOCTYYae najbuaMu no ee
Kpao.

2. KOoPMNEHUE UbINNAT B BO3PACTE 12 OHEW

MpumeyaHue: B 3TOT Nepuos ULINAAT KOPMAT 8 pa3 B CYTKHM, Yepes Ka-
xavle 2 u. Yrobbl HOUHOM nepepbie B KOpMAEHWM Obll KOpoue, YTPOM Hagno
KOPMUTL UbINIAT 8 6 4, a seuepom — okono 20 u. B yTpeHHue KopmneHus
Nyylle BCEro Aasarth MWEHO, MENKOAPODNEHYID KYKYPY3Y, SUMEHHYHO Kpyny.
[HEM ubInAAT Niyylle BCEro KOPMUTL B/IXKHBIMK KOPMOBbLIMM CMECAMM,

ObopynosaHue: KOpMa; KacTproNs; KOPMyLLKa.

MocneposarenbHocTs paboTbi
1. Paccuuranrte KONMYECTBO KOPMOB, KOTOPOE HYXHO 835Tb ANS NPUIOTOBNE-
HWMSA KOPMOBOM CMECH, BOCNONb30BaBWMCL Tabnuuen 11.3.

Mpumep pacuéra cocraBa cmecu gns 100 usinnar 12-gHeBHOro Bospacra

[na Takoro noronosbs Ha CyTku Heobxogumo: 3epHa (uam kpyn) — 1,5 «r,
*mbixoe — 50 r, teopora — 250 r, Mena, pakylwexk unmM SMUHOW CKOpAynbl —
70 r, 3enenn wnu mopkosu — 500 r.

2. Hatpure MOPKOBb Ha MENKOW TEPKe, 3e/ieHb U sAikua Menko nopyodure.

3. MNepemelwante NONOBUHY PACUETHOIO KONMYECTBA 3E€PHOBLIX KOPMOB (BTO-
PYKO NONOBUHY MOXHO CKOPMMTL B UMCTOM BUAE) M OCTa/IbHbIE KOpMa. YEBNax-
HWTE CMEeCb NPOCTOKBALUEeH WM ODPATOM A0 MONYYEHWS PACCbINYATOM CMeCcH
(CNUIKOM BA3KME CMECH MOTYT CKNIEUBATDL KIKOBUKM, NEpbs).

4. Pazgennre NOArOTOBNEHHDBIE KOPMA Ha CTOMbKO PaBHbIX NOPUMH, CKONLKO
pa3 Bbl Oysiete KOPMUTL UbinasaT cmecbio (3 unm 4 pasa).

5. Paznoxute Melwanky no KopMylwkam u Habmopante 3a noegaHveMm xopma.



Mpumeuanune: KOKAYIO NOPUMIO UbINAATA LO/MKHLI CKAEBbisaTb 3a 30—

40 mMuH. Ecnm OHM NoeparoT KOPM paHblie 3TOr0 CPOKa, TO NOPUMIO HYXHO
YBE/IUUHTD.,

3. ONPEAENEHME KAYECTBA CEHA'
MocnepoBarenbHocTs paboTsi

1. Paccmorpurte nyuok cena maccon 200—-300 r v onpegenvre ero xapaxre-
PUCTHKM:

* UseT ceHa (3eNEHbIn, CepoBaTo-3eNEHbIM, DYPOBaTO-3eNEHbIM, APKO-3eNE-
HbiK, BEeNEChbI, CBETNO-XKENTLIM, TEMHO-XENTbIH, KOPUUHEBLIM, YEPHDLIN).

Mpumeuarre: xopolwee CEHO LOMKHO UMETb 3E/EHDLIN MK TEMHO-3e/E-
Hoit useT. CBeT/NIO-KENTLIM LUBET rOBOPUT O TOM, UTO MNPH CYLUKe CEeHO nonapa-
N0 NOA AOXKAb, B TAKOM CeHe MeHblue nurartenbrbix sewecrs. CeHo, KoTopoe
NepecyweHo Ha CoNHUe, UMeeT ceetnbin, Benécvin user. Npu nepecywmsanmu
COLEPKAHUE MUTATENbHDLIX BELLECTS B CEHE TAKXXE CHWXAETCA. TeMHO-XENTLIN,
KODWUYHEEbIM U YEPHDLIM LBET MMEET UCNOPUEHHOE CEHO;

» 3anax ceHa (apomarHbii, 3aTX/Ibl, NNECEHHbIN);
* Ha/lMuMe 3arHUBLUMX MM 3aN/IECHESEBLIMX PACTEHWH;
* B/IAXKHOCTL CEeHa.

Mpumeuanue: ceHo HopmanbHou enaxHocT (17 %) xopowo ckpyuusa-
ETCA B XIyT U He TpewmT. [lepecylweHHoe CeHO Npu CKPYYMBaHWMM TPELUMT
W NIOMaeTcs, a Npu BCTpaxuMeannu Wyplunr. HegocylwerHoe, BNaXHOe CEHO Ha
owynb NPOXNAfHOE, /IOMAETCA TONbKO NPU MHOMOKDATHOM MEpPeKPyUUBaHNM;

* ODNUCTBEHHOCTL ceHa (Hanuuue NucTbee Ha crednsx).

n pUumMmeyaHue: noTeps NUCTbes NPU 3aroToBke CeHa CHMUXaeT ero UeHHOCTD.

2. Pesynbrarbl MCCNEAOBaHMI 3anqWMTE B TeTpaib 8 CNeAyiolwen nocieno-
BATENbHOCTH: LBET W 3anax; NPM3HaKu NOPYM; BNAXKHOCTL; 0BNMCTBEHHOCTD.
3. OueHunre KayecTso ceHa no Kaxgomy nokasarento s Gannax or 1 go 5.
4. O6bACHUTE CMbBICN KPECTbSIHCKOW NOroBopxu: «4T0 Ha Tpaske AMCTOK, TO
KOPOBKE MEfoK».

Koplvmenue JKMBOTHBIX — CaMbli BAXKHbLIM 3/IEMEHT TeXHOJNOMMH, CBA3aH-
HbIX C npeo6pasosanueM XUBOTHDLIX OPraHKM3MOB B MHTEpecax 4yenosexa.

Bce KOpMa, MCNoNb3yemble 8 TEXHO/IONMMAX XXMBOTHOBOACTBA, COCTOAT M3
OCHOBHDIX NUTATE/IbHDLIX BelecTs — benkos (npoveuuos), XUPOB, Yyrnesonos,

' Jra pabora moxer OuiTo BLINONHEHA ¥ FOPORCKMMM LWIKONBHAKAMH, KOTOpbie npuobperaior
CEHO ANA KDONHWKOB MW MOPCKMX CBMHOK B 300MarasuHe.
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BUTAMWHOB M MUHEPA/ibHbIX BelwlecTe. KopMaeHue KusoTHbIX AO/MKHO obec-
NeYUTL NOCTYNNEHUE B MX OPraHu3M LOCTATOUHOIO KONMUYECTBa NUTartenb-
HbIX BELECTS A/ NOALEDXKAHWA 3[0DPOBbS U KU3HELEATENbHOCTH.

KopMneHHe >KMBOTHLIX COCTOMT M3 HECKO/IbKMX TEXHONOMMUYECKUX Npo-
LECCOB: 3aroTOBKA M XPaHeHWe KOPMOB, COCTaB/IEHHE PAUMOHOB, NOArOTOB-
Ka KOPMOB K CKapMJ/IMBaHWIO, pasjaya KOPMOB.

Ha coepemeHHbIX >XMBOTHOBOAYECKMX (hepMax BCe TEXHOJIOMMUECKMe
NPOLECCHI, CBA3AHHLIE C KOPMJIEHWEM XXMBOTHDIX, MEXAHM3MPOBaHDI, a He-
KOTOpPbIE ABTOMATU3UPOBaHbl K POBOTU3UPOBAHDI.

NOABELEM UTOIU: 1. Yem kopM Ans AOMALWHUX XUBOTHBIX OT/IMUAETCA OT
KOpMa AMKMX XMBOTHbIX? Yem BbideaHbl 3Tv pasnuuusa? 2. Y10 Takoe cunoc
Kaxk ero npoussogar? 3. Kakve 3epHOBble Ky/NbTypbl UCTIONL3YIOTCSA HA KOPM CKO-
1y? 4. Kakve osowm ckapmausaotcs ckoty? 5. [ns uero 8 Kopma >XXWBOTHbIM
Hago fobasnstb MuHepanbHble fobasku U suTamuHbi? 6. YT0o Takoe pauvoH “
HopMa kopmnenus? 7. Kakue nurarenbHble seulecrsa [O/KHbI BXOAUTL B COCTas
KOPMOS Ana foMmawwHux xusoTHbix? 8. Kakon obpabortke nogsepraworcs kopma
nepeq ckapmnueanuem? 950, Kakue npouecchl MOXHO aBTOMATU3MPOBATL B XKW-
soTHOBOACTBE?
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COLI,MAﬂbeIE TEXHOJIOTMH

MocTpoeHre [EMOKPATUUECKOrO rOCYAapcTsa HEBO3MOXHO O3 yuéra xefaHum
€ro NONHONPAaBHLIX PaXK4aH, KOTOPbIE BbIPaKAKT CBOE MHeHMe Ha pedepeHay-
Max, Npu sbibopax PYKOBOAAWMX OpPraHoB YNpasNeHusi M Npe3uaeHTa CTpaHbl.
MHeHMe NI0Aen Haflo YUMTBLIBATb HE TO/bKO MPU PELLEHWU BONPOCOB, BAXHLIX ANA
pasBMTUsl BCEM CTPaHbl, HO WU B MacwTabe >XU3HM OTAENbHOrO PerMoHa M paxe
HeBONBLLWOro KoNNeKTHea. ITO no3sonser usberarb KOHGAMKTOB U CTPOMTL XKH3HDL
U AEATENbHOCTL Ha NPUHUMNAX COTPYAHMUYECTBA. TeXHONOMMU COLMONOTHUECKHUX MC-
CNeOBaHUA NO3BONSIOT NOMYYUTL COOTEETCTBYIOYI MHGOPMaUMIO.

Bbl y3Haere:

® 1A YEro NPOBOAATCH COUMONOTMUECKHE WMCCNELOBAHMS;
® C NOMOWBIO KaKWUX TEXHONOIMH MOXHO BbLISICHUTL MHEHWE /IOAEH MO ToMy
MK MHOMY BONPOCY.

Bbl HayuuTecs:

® [OTOBMTL Martepuasibl ANS OCYWeCTB/IeHUA Da3/IMYHbIX BapHUaHTOB TEXHO/IOM MK
COUMONONMUECKUX UCCNELOBAHMM.

179 o—



"2 I HasHaueHMe COLMONOrHYECKHUX HCCNEefJOBAHHH
£ 5

Yro rakoe onpoc Hacenexun? [ns yero oH Moxer Obitb Heobxonum?

Couuonoruyeckoe MccnefoBaHHe SBNSETCA OAHWMM M3 HaNPas/IeHUH HayuHbIX
uccneposaqmmn. OHO no3sonser noNyuuTb uHbopmauuo ob obvexte (OTgeNbHbIN
yenosex, rpynna Ngen uauM coobuecrso).

C noMOoLbIO TAKOTO UCCNEA0BaHMS YAAETCA Y3HATL MHeHue DONbLIMHCTBA Noaen
B rpynne, HacenéHHoM nyHkTe, obnactu, kpae, pecnybnuKe MW BO BCEW CTpaHe.
MNposegéHHoe UccneaosaHre NO3BONAET NPEACKasaTb UCXOA MNONMTUUECKKX Bblbo-
po8, OOBLACHUTL MAcCOBOE HEeLOBONLCTBO HACE/NEHUS! MM YBJIEYEHUE HEKOTOPLIM
TOBApOM, 3CTPAAHOM 3BE3[0M, PE/IUIUO3HOM HAEEeH.

Coumonoruueckoe uccnegoBaHme — 310 CUCTEMA /IOMMUECKHM NOCNEL0BATE b-
HbIX METOAMUECKHUX W OPraHM3aUMOHHLIX AEHCTBMM, NOAUMHEHHDLIX EAMHOW Uenw:
NONYYNTL TOYHbIE U ODBEKTMBHLIE AaHHble 00 M3yyaeMOM CoUMaNbHOM OObeKTe,
ABNEHUU M npouecce. Hanpumep, gaHHbie O NOBEAEHMM M YCNEBAEMOCTH YYalmX-
CA B LWKONe, 00 YBNEYEHWUM LWKONLHUKOB OAHUM M3 MYy3bIKa/IbHbIX HanpasieHun
MT N

Coumonoruyeckoe UccnefosaHue CTPOMTCS Ha OCHOBE pa3paboTaHHON McCnemo-
gaTesieM NporpamMmbl, BKAYaOWen 8 ceba cnegyrowme rnasHble pasgenbi:

« onpegeneHye Uenu, 3agad, obvexra U npeamera UCCNefoBaHUs;

* onucaHue mertonos cbopa AaHHbIX;

* BbIOOP METOAMKM aHanu3a ¥ ODBACHEHUA LaHHbIX.

Onpepenexne uenu, 3agady, obvekra, npegMeTa U METOAOB HCCNEAOBAHMA.
Llenbio uMccnegoeaHus ABNAETCA €ro HanPasNeHHOCTb U TOT KOHEYHbIM pesynbrar,
KOTOPbIM JKeNnatefbHO MNONYYMTb. 3afaudM MCCNefoBaHMs — 3T0 TO, YTO HYXHO
caenars ANs BOCTHXEHWs Xenaemoro pesynsrara. Obvekramu uccnegosaHus Mo-
ryt ObiTo OTAENbHbIE CYOBLEKTbI MM Kakas-To OBWHOCTL NIOAEH, KOTOpbie A0/K-
Hbl BbiTb M3yueHbl. lMpeaMer uccnegosaHus — 3TO Te XapakKTEPUCTHKM 0ObekTa
MCCNeoBaHMa, KOoTopble ByayT uaydarbes.

Metoa uccneposanus npegacragnser cobon hopMmy opras1saumu LeaTeNbHOCTH
uccneposartens NS NonyyeHusi MHAOpMauMu o npeamere uccnegoeadus. Metog
UCCNeoBaqMa onpegensier 1o, Kakum obpasom cobupaercs Heobxopuman WHGOpP-
Mauua.

Metogbl coumonoruyeckux uccneposaHun. [lpu npoeegneHun couuonoruue-
CKMX MCCNEOBaHWH aHaM3UPYIOTCA OdUUMaNbHbIE U HEOMUUMANLHBIE AOKYMEHTbI,
OTHOCALMECA K OOBEKTY U NpeaMeTy UCCNENOBaHUA: NPasKNa, NONOXEHUS, HOPMbI,
yCTasbl, NUUHbIE AOKYMEHTbl (AHEBHMKM, MEeMyapbl, NIMUHas Nepenucka, 3anucku
NPOMECCHOHANBHOTO XapaxTepa). ITH UCCNefoBaHWs NPOBOAATCA CNELUaNUCTaMK.

Onpoc ssnsietcs Haubonee pacnpoCTPAHEHHON TEXHONOIMEN NONYUEHUS COUMO-
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noruyeckon uHbopmauun (puc. 12.1). OH nposogutcs 8 (HOpMe aHKETUPOBAHMA
U WHTEPBbIOUPOBAHMA.

()_/ Puc. 12.1. MNpumep couyuonoruueckoro onpoca

Bapuawru oTeeTon . % orsevaBwnX
| N 7
VRen xopowas, He npansTcs
HOCHTh C COBOA MHOTO QOKYMONTOR
|
Emmast (aC MKOBas Kapra
YNOHHA B HCNOMIORANHNK
' .
310 conpemMenno &
i ﬂ 3 -
MNOX0, TaK KaK NNGCTUKCRYIO KAPTY Y.
NErKD NOTEPHTH W IONTD NOCCTANARNUBATE k
1

Mnoxo, rax Kax BOIMONEN BANOM
A XALISHHE ARILIX KAPTW
1

5 He CMOrY NONLIOSATLCH NNACTHKOBOR KAPTOR

CreTovs HeHaEixHa, MoryT Owe cOom 8 patore

Tectuposanue npeacrasnser cobown sapuaHt onpoca. lNpu TecTMposaHuu W3-
YUAETCA CMCTeMa BbICKA3blBaHUW, COMNacHi MAM HECOrNacuy, NO3HAKOMMBLUKUCH
C KOTOPbIMU YAAETCS OLEHWUTDL OTHOLUEHMA MEXAY NHOAbMM, NPU3HAKM, HOPMbI MK
OTK/IOHEHHA,

CoumMoMeTPUSl — 3TO TEXHONOMMS OUEHKM MEXJIMYHOCTHLIX OTHOLIEHWH Mexay
KOHKDPETHbIMU NIIOAbMM B rPYNNe, MexAay rpynnon U NMUHOCTLIO, MeXAy rpynnamu
WM paxe uenbimu coobuecrsamu. OHa MoxeT sxmouars B cebs Habnwogenue
M onpoc.

CoumanbHbli 3KCNEPUMEHT NOJ0OEH 3KCNEPUMEHTY, NPOsoguMOMy B obnactu
ECTECTBEHHBIX HayK MM TexHuKM. OH 3aKNo4aeTca B M3yueHUM CoUuManbHbiX 0Ob-
€KTOB, ABNIEHUH U NPOLECCOB, KOTOpble NPEeAnonaraioT BO3AEHCTBME HAa HUX che-
UManbHO BbiIDpaHHbIX (HakToOpOs, U3MEHSIOWMX W HaNPasNSIOWMUX WX Das3BUTHE.

CoumnanbHbii IKCNEPUMEHT BKIKOMAET 8 ceDA: BHECEHUE W3MEHEHWH B CNOXKMB-
LMECH OTHOWEHMS; KOHTPOJIb 33 B/IMAHUEM M3MEHEHMW B LEeATeNbHOCTH U No-
BEAEHUH JIMUHOCTH W COUMANbHLIX PYNN; aHANIM3 ¥ OUEHKY De3y/bTartos 3Toro
BAMAHUA.

Mp1MepOM COUMaNLHOrO 3KCNEpPUMEHTa SBASETCA Havyano eeeneus EguHoro
rOCYRapCT8eHHOro 3K3ameHa ANs arTecrauuu BbiNyCKHWMKOB WKoN. Takyio dopMmy
arrecTauMn NPOBEPsIU 8 YCNOBUSAX COLUMANBHOIO 3KCNEPUMEHTA.

IkcnepumerT Goin Hauar 8 2001 r. 8 pecnybnukax Yysawmu, Mapun 3n, Aky-
v, a Takke 8 Camapckon u Poctosckon obnactax no socomu yuebHbiM npeame-
tam. B 2002 r. yxe B8 16 pernoHax CrpaHbl NPOLWEN 3KCNEPUMEHT MO BBEAEHUIO
EauHoro rocypapcreeHHoro sksameda (puc.12.2). B 2003 r. 3KcnepumeHT oxsa-
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mn 47 pecnybnuk, kpaée, obnacren
u apyrux cybvekros PO®. B 2004
r. TAKOW 3K3aMeH NPOBOAM/ICA Yxe
g 65 pernoHax crpaHbl. Mccnegosare-
nu onpegensnu Haubonee ycnewHsle
dhopMbl  OpraHMsaumMuM K NposegeHus
Er.

Ons cbopa faHHbIX NPaKTHYECKH
He npuMeHseTcs kakon-nubo Tex-
HUUYECKUM MHCTpyMeHTapun. Mcknio-
YEHHEM ABNSIOTCA TONBKO CpeacTea
csa3n  (nouta, TenedoH, KOMMNbIO-
TEep), KOTOpble CAYXaT CpeacTBaMu
KOMMYHMKaUUM B OTCYTCTBME HENOCPEACTBEHHOIO KOHTAaKTa Mexay Mccnego-
BaresieM M M3ydaembiM OOBLEKTOM.

o_/ Puc. 12.2. Nposegenne Egunoro rocygap-

CTBEHHOrO 3K3ameHa

NMPOMECCHUU U NPOU3BOLACTBO. Couronoruueckue 1ccnesoBaHus npo-
BOAAT COLMONOIM.

Pazsusarolascs 1 nepcrnektueHas nNpodieccus CouMonora HanpaeneHa Ha rny-
OoKOe m3yueHue ODLLECTBA C NOMOLWBKD CNEUMaNbHOM METOAUKH MCCNe0BaHWM.
B 3asucumocT o1 chep MccnefoBaHUs AaHHbIM PabOTHUK MOXeT ObiTb Takxke
aHa/IMTUKOM, MapKeToNoroM, NOAUTTEXHONOIOM,

Counonora MOXHO Ha38aTb YUEHbIM, KOTODPbIM, MCNONL3YS MaTeMarvueckue Me-
To4bl ODPabOTKM NONYYEHHOW NPU ONPOCE HAaCeNeHWst MHMOPMAaUWM, CoCTasnser
KapTUHY pasBuTHa BCero obLiecTea, MWeT narybHbie ABNeHUA M CO34aeT nnad no
CTabUNU3aUMM U YNYULLEHUIO C/IOXHUBLLENCS CUTyaUMM.

CBoé pa3ssurvMe faHHas CneyqanbHocTb nofyuuna Gnarogaps GpaHuy3cKomy
yuenomy Imunio Liopkrenmy. B csoen pabore oH gagan onucaHve MHOMMM CO-
LUMONOMMUECKMM METORAM WCC/EA0BaHMM, KOTODbIE Ha AaHHLIM MOMEHT CUMTAKTCA
OCHOBONOMAraloWHUMHU NPHHUMNAMU KNACCUYECKON COUMONONMH.

YHUKaNbHOCTL [aHHOM NPOGECCHU OCHOBLIBAETCA Ha YMEHMAX COTPYAHMKA pac-
KPbITh NPUUMHY Pa3HOODOPasHbIX couManbHbiX NPOBNEM U SBNEHWH, NPOAHANHU3UPO-
BaTb NONYYEHHY MHMOPMAUHUIO U BbICTPO CPearyposaTh Ha U3MEHEHUA B CouMab-
HOM CTpyKType Bcero obuwecrea. Mectom paborbl ans coumonora MOXer crarb:
AHANMTHYECKMIH COUMA/IbHBIK LUEHTD, KOHCANTUHIOBAas KOMMNAHWUA, MyHUUMNA/bHbIE
MK roCYAapCTBeHHble OpraHbl BNacTy, Kagposas cnyxda, CMM, usgarenscrso,
MapKEeTHHIOBbIM OTAEN NPH KPYNHBLIX NPEANPUATHSAX, a TakKe pasHble upMbl, rae
MUMEETCH KOHTaKT MeHexepa ¢ obuiecrsom.

BbiyuuTbea ¥ nonyuntb Npoheccuio COUMONOra MOXHO B By3e, NOCTYNME Ha
CNeUMaNsHOCTL «COUMONONMAY.

Mpodreccun counonora nNOAXOAUT NHOOO3ZHATENBHBLIM, MNbITAUBLIM NKOAAM, CNO-
COOHBIM KPWUTHUECKW BOCNPUHMMATL NHODYI0 MHGOPMaUMIo, Beab ANs TOro utodbl
OAHO3HAYHO YTBEPXKAaTh UTO-MDO0, HYXHO CHayana ybegurenbHo 310 AoKasarb.

He cnepyer gymars, 4to couuonor — 310 rymanutapHas npocheccusn. Cryaen-
TY-COUMONOrY NPUXOLUTCS OCBaWBATb MHOMME MaTeMarTuueckue MeTodbl, a Takxke
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TaKuMe HayKu, Kak TeOpUS BEPOATHOCTEH, CTATMCTMKA, AWUCKPETHas MareMarvka.
HeobxoauMo 3Hath OCHOBbLI (DUNOCO(UM, NOTHKHU, UCTOPHUM U XOTSA Obl OAMH MHO-
crpanHbin 83bik. Counonorn — 310 0BpasoeaHHble, WHTEPECHbIE NKOAM, MOTOBbIE
nogaepxarb nobon pasrosop, Mobyo Temy.

3apnnara couuonora 3asucut or Ton cepbl, rae ox paboraer. Ero gomxHoctb
MOXET Ha3blBaTbCsl COBCEM MHaue, U pabotarb OH MOXeT NoyTH B NboM OTpaciu,
rae HeoOXOAMMO pelars COUWasbHbie BOMNPOCHL.

Hoxopn 3asucur OT onbita paboTtbl ¥ oT obbema 3HaHuw. Ecnu sbl snapeere
XOT5i Obl O4HUM MHOCTPAHHLIM A3LIKOM M yMeeTe MONb30BaTbCA NporpaMMamu ans
aHanM3a AaHHbIX — LWAHC Ha BbICOKYK 3apnnarty ropasgo Honbuwe.

Paboroparens cMoTpAT Ha onbiT paborbl, NOITOMY HAaKaNNMBaTb ONbIT HYXHO
ewe B cryfeHyeckye roabl. HaumHath MOXHO, HanpuMep, YCTPOMBLIMCL Ha paboty
uHTepsbloepoM. [Nosxe, korga ByayT OCBOEHbI NEepBOHaYanbHble HasbikK, Heobxo-
OuMble ANs JaHHOM NPOMECCHM, MOXHO NpeTeHaosaTh Ha Donee cepbeésHble aHa-
NIMTHYECKHE LOMKHOCTH. 3anucb O TakoW NPodeccHu B pesioMe ANs YCTPOHUCTsa
Ha paboTy CO3[4acT NoNoXuTeNbHoe BnevarneHue y paborogarens.

EWwe oauH xopowmi cnocob HakoNNeHus onbita — 3TO MCNONb30BaHWE CTYAeH-
yeckon npaktvku, OHa ecTb y BCeX CTyLeHTOB. 3apaHee nogyManre O KOMNaHuW,
rae sbl XOTUTE NPOXOAMTL NPaKTHKY. YCTPOUTLES TyAa BO/MKEH NOMOYL Baw B3,
€C/IM OH COTPYAHWUAET C 3TOH KOMNaHWeM.

Ycrpaueasicb Ha paboTy 8 KPynHYlO KOMMNAaHWUIO, Chegyer NoCcMOTPEeTb M3HYTPH,
KaKk Npovcxogut pabounn npouecc, 1 nonpobosarb YTO-TO cAenarb CaMoCToATeNb-
HO. KOHEYHO, BLINOMHATL KAaKME-TO CepbesHble NOPYYEHUS BaM Cpasy HUKTO He
LOBEPMT, 3aT0, ecnu Bbl Dyaere AOCTATOMHO aKTUBHLI WM /I0O03HATENbHLI, BallM
WaHchl ocrarbes paboraTh 8 3TOM KOMNAHWM BO3PACTaKoT.

Y couronora ecrb Aga OCHOBHbIX KapbepHbiX NyTH — 370 Hayka WM Ou3Hec.
Echu coumonor pelunt 3aHATbCA HAyKOW, OH AOJKeH Oyfer uayuars pasfivuHbie
coumancHble siBneHus, NybaukosaTb CBOM TPYAbl B HayuHbIX XypHanax, BbiCTynars
Ha Hay4HbiX KOHMepeHUUusX.

Te, KTO pelumT 3aHATLCA NPUKNAAHOM COUMONOrUen, T. e. NoWTH 8 ciepy Oua-
Heca, MoryT pabortarb B KOMNaHWM, 3aHUMAIOLLENCA MApPKETUHIOBbIMU M NH0ObIMM
APYIMMU UCCNEA0BAHNUAMM.

CNOBAPDB: couvonoruseckoe uccnepogaque.

NMPOBEPBTE CEBSA: 1. Yro raxoe coumonoruseckoe uccnegosanme? 2. Kaxue ocHosHbie
no3nuum Bxmovaer 8 cebs nporpamma counonoruueckoro sccnegosanwus? 3. Yro rakoe uens,
3agaum, obvexr, npegMer u Mertoan couuonoruueckoro uccnegosanus? 4. Kakue merogst npu-
MEHAIOTCA NPy counonoraveckux wccnegosanusx? 5. [ns uero npegHazHaveHa couudomerpus?
6". C xako#t uenvo NPOBOAHTCA COUMANDHLIN IKCNEPUMEHT?

HOAYMAMTE, noyeMmy rocyaapcreo He Cpaly NpoOBORHT coumanvHbie pedopmbl, a npegea-
PHTENBHO OCYLWECTSNRET COUMANDHLIA IKCNEPUMEHT.
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12.2_ TexHONOrHM onpoca: aHKeTHpOBaHHe

KakoBa uenb npoeefeHusi aHKeTUpoBaHua?

Onpoc — aro TexHonorus cbopa wuHopMauMn 06 u3yyaembix obvexrtax,
OCHOBaHHasl Ha BbICKA3bIBaHMAX M OTBETAX Ha ONpPefesIEHHbIE BONPOChI OTAENbHBIX
YYACTHUKOB Mccnegyemon rpynnbl. Mx oreertbl BasvpyioTcs Ha ONbiTe M 3HAHWSX.

AHKETUPOBaHHE OCHOBAHO Ha cOope WHMOPMAaUMK C NOMOLWLBIO CNUCKA 3apaHee
NOArOTOB/NEHHBIX BONPOCOB. JTOT CMMCOK Ha3blBaeTCs aHKETOW. TOT, KTO orseyaer
Ha BONPOCHI @HKETbI, Ha3blBaeTCsl PECNOHAEHTOM, a TOT, KTO 3afaél Bonpockl, —
KOPPECNOHAEHTOM.

®Dopmbl Bonpocos M oreetoB. ConepxaHue BONPOCOB AN PECNOHAEHTA U UX
KONMUECTBO NOABMpaoTCs Takum 0Opa3om, YTobbl NoAyuuTb HOCTATOYHO MHGOp-
mauum 06 nayuaeMoM OOBEKTE COLMONIOrMUECKOro Wccnenosanus. OnTuManbHbim
mMoxHO cumtath 30—50 Bonpocoe 8 aHkerte.

Bonpocs! gomxHbl GbiTh chopMynupoBaHbl TakuM obpasom, 4Tobbl pecnoHge-
HTbl OAHO3HAYHO MNOHUMANM CMBICA TOTO, O YEM UX cnpalwmsaloT. Bonpocsl gomxHb
COAEPXaTb KaK MOXHO MeHble cnos, npumepHo 15—20 cnoe, exknouas npegnoru.

DopmMa OTBETOB PECNOHAEHTOB MOXeT ObiTh pasHon. B camom npocrom ciyyae
PECNOHAEHT OTBEUAeT CBOMMU coBamu. B aHkere nocne kaxkAoro sonpoca ocrae-
nserca csobogHoe MecTo, Kyfa PecnoHfeHT enucbisaer cson orteer (puc. 12.3).
Takas hopMa LOKYMEHTa Ha3bIBAETCA AHKETOM C OTKPbLITbIMK BONPOCAMM.

OpgHako Takas copMa aHKeTbl umeer Oonblume Hegoctatku. Bo-nepsbix, pe-
CMNOHAEHT MOXET HETOYHO MOHATL CyTb BONPOCA M AaTb HEeTO4HbIM oreer. Bo-ero-
pbiX, TPYAHO ODOBWMTL BLICKA3bIBAHWS BCEX ONPOLWEHHbLIX PECNOHAEHTOB W Cae-
Narb 3aKNOYAKWKUKA BbIBOA.

Bonee pacnpocrpaHésHon (hOpMOK aHKETbI SBNSETCA TECT, B KOTOPOM K KaXAao-
My BONPOCY Aa€TCA HECKO/IbKO BapWaHTOB OTSeTos. Takas (opMa aHKeTbl umeer
3aKpPbITLIE BONPOCHI.

o._/Puc. 12.3. Mpumep aHkersl C OTKPLITBHIMKA BONPOCaMU

AHKETA
1. Damunus, UMs, OTHECTBO
2. Pop anstvia

3. CKONBLKO pa3 NneceTnun ropoACcKon KpaeBeAYeCcKnii My3en?
4. Hpasutcs nu Bam naw myaein?
5. Buisanu v Bel HA OTKPBITUAX BLICTABOK, HA NPE3eHTalmax?
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BapuanTsl oTeeTOB Mccnegosatens evibupaer cam. Hanbonee yacro scrpevaroLpe-
CA OTBeTbl — «fa», «HEeT», «3aTPyAHACh OT8eTUTby. C NOMOWbIO TakoH (hopMmbl
aHKeTMpoBaHMa yaobHo 0bobuarh OTseTbl, HaNPUMMEp CYUMTaTb, CKOJILKO U3 obLero
YMuCa ONPOLLEHHDIX CKa3aNM «4a», a CKOMbKO — «HeT». [ns yaobersa aHkeTUposa-
HUA 8 aHKEeTe MOryT ObITb BONPOCHI KaK C OTKPbLITbIMK OTBETAMM, TaK M C 3aKPLITLIMK.

Takue hOpMbl AHKETUPOBAHWUS BO3MOXHbLI TaMm, r4e NPOMCXOAWT Henocpea-
CTBEHHDIM KOHTAKT Mex[y DEeCNOHLEHTOM M KOppecnosaeHToMm (no mecry yuebbl,
paborby, XUTenbCTsa 1 1. Nn.).

Cywecrteyior Takke (hOpMbl OUCTAHUMOHHOIO aHKEeTUPOBaHWA. AHKETbl paccbi-
NATCA NO NouTe, NPeanaranTcs B MNpecce, NEpejaoTcs C NOMOLWDBK Kypbepa,
ornpasnsiortcs no UHtepHery U no thakcy. OaHako NpoUeHT Bo3spara aHKeT OuYeHb
Hu3kun. Uccnegosartenio npuxoaut 1—-3 % OT umucna pasocnaHHbIX aHKer.

[ocTouHCTBA aHKETUPOBaHHSA:

* BO3MOXHOCTb BK/IKOUEHWUS B AHKETY TWATEe/bHO NoJodpaHHbIX BONPOCOE;

* NONYYEHME NPOLYMAHHLIX OTBETOB Ha BONPOCHI;

« HeDonblKe 3arparbl Ha UCNO/b30BaHHE AaHHOro Metoaa cbopa vHbOoPMaumru;

* BO3MOXHOCTb ONPOCHTL DONBbLIOE KONMUECTBO Mogen (PecnoHAeHTos).

Hepocratku aHKeTHpoOBaHHs:

* HEBO3MOXHOCTL KOHTPO/NIMPOBATL ONPOC ¥ NPABUNLHOCTL 3aN0/IHEHUA aHKET;

* HEBO03BpAlUEHHME aHKET M3-3a HeXeNaHus Aasarb OTBEeTbl 8 NPUCYTCTBUM MC-
cneposarens.

OcHoBHble TpebOBaHUA K aHKeTam:

* UeneHanpasNeHHOCTb (8ce BONPOCHI AOMKHLI ObiTh HaueneHbl Ha 3afaHHY
uccnegoBarenem Temy);

* NPoOCTOTa cofepXanusi (YETKOCTb U MOHATHOCTL (hOPMY/IMPOBOK, KPaTKOCTb
BONPOCOB, Ha KOTOPblE MOXHO OTBETWUTbL «[a», ¢HETY» WM GHE 3HAK»);

* OQHO3HAYHOCTL NOHUMAHKS BONPOCOB (OAHO3HAYHOCTL OTBETOB Ha HMX);

* PaUMOHANBHOCTL BONPOCos M obvéma (1—3 crpaxHuubl);

* MOPa/IbHO-NCUXONOMMUECKan HENTPaNbHOCTL BONPOCOS (PECNOHAEHT AO/MKEH
ObiTb yBEpeH, YTO ero oTeeTnl He OYAyT MCNONb30BaHbl NPOTUS HEro);

» /OrMyecKas NoCNeOBaTeNIbHOCTL BONPOCOE.

®DopMmupoBaHHe aHKeT. AHKeTbl JO/MKHbI ObiTh chopMuposaHbl npodeccro-
HaNbHbIMK couuonoramu. lepen npoeefeHMeM MaccoBOro onpoca MOLeH aHKery
CnefyeT HeCcKONbKO pas NPOBEPHTL 3KCMEPUMEHTANbHO Ha MafeHbKMX rpynnax,
YTOUHUTL (DOPMYNHPOBKK M BHECTH B aHKeTbl HeoOXOAWMbIE U3MEHEeHMs.

NMPOBEPBTE CEBSA: 1. Yo raxce onpoc? 2. B uém ocobennocts awketuposaHus?
3. B kakux cdopmax moxer nposogutsca aukeruposanue? 4. B uem gocroumcrea u Hegocratku
aHKeTHPOBaHMA No noute?

2 HOAYMAMTE, R[NS 4YEero NPOSOAMTCA aHKETMPOBAHWE KAHQMAATOB NPU Npuéme Ha pa-
Gory.
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12_3. TexHonoruu onpoca: WHTEpPBbLIO

Yro takoe uHTepenio? Kro v y xoro Geper mHrepssio?

MonyueHHe HHTEPBLIO, HAM MHTEPBLIOWPOBAHME, — 3TO OAMH W3 Pacnpo-
CTpaHéHHbIX cnocoboe onpoca gns cbopa Heobxogumon uHbopmauuu. B HEM
YYacTBYyIOT WHTepsbioep (UeNoBeK — KOTOPLbIM 3afaéT BONPOCHl U BbICAYWMBAET
OTBETbI) U MHTEPBbLIOUPYEMbIN (TOT, Koro onpawwusawT). CeoeobpasHbiM UHTEPBLIO
asnserca Gecefla MexAy TeM, KTO HaHumaeT paboTHuKa, M caMuM PabOTHUKOM.
MopobHbiM MeTog — OAMH M3 yHUBEPCanbHbIX cnocobos noucka v cbopa MHoOp-
MauuM 8 couManbHoM cepe.

Bonpocsl, 3apgasaeMbie BO BpEMS MHTEPSLIO, MEHEEe CTaHLAPTU30BaHbI, YeM Npw
aHKeTuposaHnK, Gonee YETKO NOAroTOB/EHbl. MHTepebioep No xogy onpoca Mo-
MET MeHATb Kak (hopMy, Tak U COAep)KaHue OTAEe/bHbIX BONPOCOB. JTO NO3BONSAET
Bonee TOUHO YCTAHOBMTL MHEHWE DECNOHLEHTA N0 MHTEPECYIWeHn Mccnesosarens
npobneme.

UHTepebloposarue MOXKeT ObiTb NUCLMEHHDLIM, YCTHbIM, TeNeOHHbIM M C WC-
NONb30BAHUEM APYIMX TEXHUYECKUX CPencTs. Bonpochl MHTEPBLIOMPOBAHUA MOXHO
KNaccumumposaTh Kak 3akpbiTble («Qa» WAM «HET»), OTKPbITble, TEMaTHYecKue
(pacwmpsiowme TeMy U BLISCHAIOWME MM OTPAKAKOWME TOUKY 3pEeHus), croeec-
HbIE MK NUCBbMEHHDBIE, TMNOTETUUECKKE (COAEpPIKALLME TUNOTESb), NOBTOPSAEMbIE.

®Dopmbl MHTEPBbIO. CyLLecTByioT pasnuuHbie OPMbI HHTEPBLIO.

CrangaptvauposadHoe ((hOpMan130BaHHOE) MHTEPBLIO C 3aKPLITLIMM BONPO-
camu npuMMeHseTca ans onpoca Go/bWOoH rpynnbl NAeH (HECKONBKO COTeH MM
THICAY), KOrga comepxkarenbHas CTpykrypa npobnemsi onpegeneHa. B atom cny-
yae MHTEPBLID NOXOXKE Ha aHKEeTUPOBaHMEe, NPW KOTOPOM BOMNPOCLI PECNOHAEHTY
3a4aK0TCA YCTHO, a OTBETbl B ONPOCHLIM JIMCT BHOCKUT CaM Mccnegosarens. Takoe
MHTEPBLIO MOXET NPOBECTH AaXKe MANONOAIOTOB/NEHHbIW YENOBEK, KOTOPLIH NPOCTO
L[OMKEH yMeTb obarses.

CranpapTusuposaHHoe ((hopMani30BaHHOE) MHTEPBLIO C OTKPbLITLIMK BONPOCa-
MU NO3BONAET PECNOHAEHTY CaMOCTOATENbHO (HOPMYNUPOBATL OTBETLI U NONYYATH
OT UHTEPBbIOEpa NOAPODHbIE M TOYHbIE BONPOCHI.

HanpaenenHoe (doxycuposaHHoe) vHTepsbio. [nan 1akoro uHTepebio npeay-
cMaTpusaer nepeyeHs obssarenbHbix eonpocos. MocnegosarenbHocTs u hopmy-
NUPOBKA BONPOCOB MOMYT MEHATLCH B 3aBUCMMOCTH OT KOHKPETHOW CHTYaumWM.

Mpu hopManu3oBaHHOM MHTEPSLIO PECNOHAEHT OTBEYaeT /MWL Ha 3apaHee
NOArOTOB/IEHHbIE BOMNPOCHI MHTEPBbLIOEPA.

CeobofHoe MHTEPEBLIO NpeanonaraeT NpeaeapurIeNbHyO paspaboTKy NPUMepHbIX
OCHOBHbIX Hanpassiexun Gecegbl ¢ pecnoHgeHTom. DOPMYNUPOBKA BONPOCOB M WX
NOCNEOBATENLHOCTL CKNAALIBAKOTCS B NPOUECCE MHTEPBLIO U ONPEAENATCA WH-
AMBUAYANLHBIMU OCOBEHHOCTAMM ONpaLLMBAEMOro.
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Mexay MHTEDPBLIOEPOM W WHTEPELIOMPYEMbIM CO30AETCA OTKPOBEHHAs arMo-
chepa, uto obecneunsaer nonyyeHve Gonee AOCTOBEPHOM WHDOPMALMM.

Taxan atmoctepa obueHns He MoxeT ObiTb co3zgaHa nNpu HOPMaNU30BaHHOM
MHTEPBLIO, a Tem Donee €€ HeT NP aHKeTUpOoBaHWK. Tem He MeHee csobogHoe
UHTEPEBLIO TpebyeT OT UCC/IeQoBaTENA COCTABNEHMA NPOAyMaHHoro nnasa. Ero pa-
60Ta C UHTEPBLIOUPYEMBIM [OJKHA CTPOMTBLCA Ha MX NCUXONOrMUYECKOM B3auMo-
HEeHCTBUM.

OcHOBHblE NONOXEHHA NpoBefeHHs cBOBOAHOro WHTepBblO. Pesynvrarsi
MHTEPELID BO MHOIOM 3aBMCAT OT MONHOTbI COCTaBa M MNOCNELOBATENbHOCTH BO-
npocos. Mo3atoMy KOMNAEKE BONPOCOB HOMKeH ObiTb COCTaBNeH TakvuM obpasom,
4TOObl OH OXBaTbLIBAN BCE WUCCNEAYEMbIE 3/IEMEHTbI W3yyaemon npobniembl.

K OCHOBHBIM NONOXEHUAM NpoBefeHUs C80D0LHOIO WHTEPBLIO CNEAYET OTHECTH
chegyrouee:

o ODWMIA NNAH MHTEPBLIO COCTABNSETCA B 3aBUCHMMOCTM OT LUENU MCCNEefOBaHMS;
OH NOArOTAB/IMBAETCA C MNOMOLLbLIO KOHCY/bTaHTa (Mnu Ge3 Hero) u gosmxkeH GbiTo
paspaborad 3apaHee (3a HECKONLKO [AHEW 4O MHTEPEbLIO);

* MHTEPBLIOED OOMKEH MaKCUMMaNbHO 0DecneynTs OTCYTCTBME NOMEX, HEeNpuHy-
KAEHHYIO, KOH(MAEBHUMANbHYIO W A0BEpPUTENbHYKD 0OCTaHOBKY; AOMKHA cobno-
narscs 6e30NacHOCTb, MHTEPEChl UHTEPBLIOUPYEMOrO M T. N.;

* NPOAO/IKUTENBHOCTD MHTEPBLIO LO/MKHA ObiTh AOCTATOYHOW M COCTaB/IATL He
6onee 1-2 vu;

* BejleHne 3anucert (NUCbMEHHDIX, ayauo-, BMAeO- W T. A.) BO3MOXHO TONLKO
C Pa3speleHnsi MHTEPBLIOMPYEMOrO;

* WHTEPBLIOEP HE LOJDKEH BCTYNATb B CNOP C MHTEPBLIOMPYEMbIM MAM Aenatb
eMy KPUTHUECKME 3aMeyaHus;

« MHTEPBbLIO NO LUMPOKOMY KPYry BONPOCOB UenecoobpasHo NposoauTb He 3a
OOMH pas, a B HECKO/IbKO 3Tarnoe.

MHTEPELIO MOXHO NPOBOAUTL NO MeCTy paboTbl, yUebHbIX 3aHATUM, T. €. B Cay-
KEOHOM NOMEWEHWHU, MK NO MECTY XKUTENLCTEA.

MHTEPBLIO MOXET NPOBOAMTLCA AUCTAHUMOHHO, NO TenedioHy unu yepes Mu-
TepHeT ¢ nomowpk Skype. TenedoHHOE MHTEPBLIO AOMKHO 3aHuMarb He Bonee
HECKONbKMX MUHYT. MHTEpBbIO nocpelcTeoM Skype LOMKHO NPOLOMKATLCS He
6onee 30—40 muH.

CNOBAPD: uxrepeso, nHTepebioep, UHTEPBLOUPYEMBINA.

NMPOBEPbLTE CEBA: 1. Yem HHTEPBLIO OTAMuAETCH OT aHkeruposanus? 2. Yro rakoe
crangapruanposanHoe uurepsvio? 3. B uém ocobewnocts Hanpasnewmoro (cchokycuposanHoro)
uurepebio? 4. Kax nposogurcs ceobogHoe uutepsvio? 5. Kakum moxer Buite camoe npogomws-
TeNBHOE HHTEPBbID?

nOAYMAMTE’ noyemy uHTEepadlio no 1ene¢ouy HE AOMKHO Npojgonxarnts Gonee Heckonb-
KMX MMUHHYT, NOYeMy HeNb3R 3anucoiBaTb WHTEPBLIO bes pazpewenmMa MHTepPsLIoKPpYyemMoro.
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KABUHET U MACTEPCKAHA

ﬂpaxmuecxue 3apjaHuna

1. Cocrasbre 5 80NpPOCOB C OTKPLITOW U 3aKPbLITOU (DOPMON OTBETOB.

o

2. Paszpaborairte aHKeTy QN8 M3yueHUs YCMNEBAEMOCTH YJYalMXCA Balero

Knacca.

Mpumeuanue: aHkera gomxHa cogepxarb 15—25 sonpocos.

3. Onpenenme Temy, COCTasbre NNad UHTEePBbIO KU NOArOTOBLTE BONPOCHI 4Ns

VHTEPBLIOMPOBAHUA YUHUTENSA WM DOACTBEHHUKOE.

Coumonoruueckoe Uccnegosan1e NO3BONSET NONYYUTL MHopMauuio 06
0BveKTe, KOTOPLIM SABNSETCA WK OTAE/NbHLIM UYE/IOBEK, WM rpynna /Iioaen,
MAM Uenble uX coobuiecTea. 310 CUCTEMA NIOTMYECKU NOCNE[OBATENbHbIX
METOAMUECKUX W OPraHU3aUMOHHDBIX AEHCTBUH, NOLUMHEHHDLIX EAMHOW Lenu:
NONYYMTb TOUHBIE U ODBEKTUBHBIE AaHHble 00 U3yyaeMoM couManbHoM 06b-
eKTe, SBJIEHUH M Npouecce.

Coumronoruueckoe MCCNefoBaHue CTPOMTCA Ha OCHOBe paspaboTaHHOM
uccnegoearenem nporpammbl. lMporpamma npeacrasnser cobon OcCHosy
ANA nposefenus npouepyp wccnegosanus. o dopme 310 paseépHyTbin
nNaH OencTsri M ycnoeun. MCXOaHBIMM KOMNOHEHTaMu B Nporpamme co-
LMONOTMYECKOrO MCCNEOBaHUA SBNAIOTCA Uenu, 3agauum, oObekT, npeamer
1 MeToap! uccnegosanus, OCHOBHLIMKM METO4AMH COUMONOIMUECKOro Mcene-
[0oBaHus ABNAOTCA: HabNOLEHHe, M3yueHHe [LOKYMEHTOB, onpoc B dopme
AHKETUPOBAHMS U MHTEPBLIOMPOBAHUA, TECTUPOBAHWE, COLUMOMETDUA W CO-
LUMANbHLIK 3KCNEPUMEHT.

Onpoc — 310 TexHonorus cbopa uHopMaumu 06 usyyaembix 0ObEK-
Tax, OCHOBAHHaA Ha BbICKA3bIBAHUAX W OTBETAX Ha ONPefesiEHHble BONPOCHI
OTAENbHBIX YYACTHMKOS MCC/neayeMon rpynnbl. Mx oreerst Gasupyrorcs Ha
/IMUHOM ONbITE WU 3HAHMSX.

Mpy aHxkeTMpoBaHWMM ocylwecTensercs cbop OT onpawMeaeMbix NKOLEN
MHMOPMaUMK C NOMOLWBIO CNMCKA 3apaHee NOArOTOBMIEHHbIX BONPOCOS.
JT0T CNUCOK M HA3bLIBAETCH AHKETOM. TOT, KTO OTBEYaeT Ha BONPOCHI aH-
KETbl, Ha3blBaeTCs PecnorgeHToM. Yenosexa, 3aflaiolero BONpPOCHI, Hasbi-
BAKOT KOPPECNOHAEHTOM. AHKETbl ObIBAIOT C OTKPLITLIMK M 3aKPbITLIMU BO-
npocamu. AHKETUPOBAHUE MOXET NPOBOAMTLCA KaK NPMU HENOCPEACTBEHHOM
KOHTaKTe KOPPECNOHAEHTA M PECNOoHAeHTa, Tak M aucraHumonHo. Ocobom
(HOPMOH AHKETUPOBAHWUA ABNAETCSH AHKETHLIW ONPOC 3KCNEPTOB B KAKOW-/IK-
60 obnacru.




MonyyeHne WMHTEPBLIO, MAKM WMHTEPBLIOMPOBAHWE, — 3TO OLMH M3 pac-
NPOCTPaHeHHbIX cnocobos onpoca ana cbopa HeoOXOAUMON UH(OPMaUMK
0 noanx, No dopme Noxoxun Ha Becepy. UHTepssioep 3agaér Heobxogu-
Mble ANA NONYYEHWS! HYXKHOM MHC(OPMAaUWK BONPOCHI, & MHTEPBLIOUPYEMbIH
oTBeuaer Ha Hux. VHTEPELIOMPOBaHUE MOXKET NPOBOAMTLCS Kak NP He-
NOCPEACTBEHHOM KOHTAKTe WHTEPBbIOEPA M MHTEPBLIOMPYEMOrO, TaK M Ou-
CTaHUMOHHO. MHTEPBLIO MOXET NPOBOAWTLCA KaK YCTHO, Tak M MUCbMEHHO.
Hanpumep, npesugeHt Poccuu, fasas MHTEPSLIO KOPPECNOHAEHTaM raser,
PagMo U TENEBUAEHMS, NPELBAPUTENLHO NONYYAET OT HUX BO3MOXHbLIE BO-
npocbl.

NOABEAEM UTOIM: 1. Yro 1akoe COUMONOrHYECKOE MCCNefoBaHWe U ANs
4Yero oHO npegHasHaueHo? 2. Kakue rnagHble pasfenbl AOMKHO COLEpXarb
coumonoruyeckoe uccnegosanune? 3. Kakue Metombl NPUMEHSIIOT NPU COLMONOTHYe-
ckux uccnegosannax? 4. Kakue suabli BONPOCOB NPUMEHSIOT NPU aHKETUPOBAHUK?
5. Mouemy aHKeTbl € 3aKPLITbIMKU BONpocamu serye obpabarbvisatb M genarsb no
HUM 00006wWeHHble Bbisogbli? 6. HYem uHTepBbi0 OT/MuaeTcs or onpoca?
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