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BBEJAEHHUE

Huctunnuna «lloxkapHO-TeXHUUECKash SKCIEPTH3a U IKCIIEPTHU3a MOKAPOBY
BKJIIOYAET M3YYEHHE TEOPETHUYECKMX OCHOB W  MPAKTUYECKOTO  OMbITa
paccieaoBaHus MOXKAPOB.

[lenp wu3ydeHHss Kypca - TpHOOpETeHHE CIyIaTeIsIMU 3HAaHUM B 00JacTu
WCCIICIOBAHUS TOXApPOB, JO3HAHWUA 1O TMOXKapaMm, MOXKAPHO-TEXHUYECKON
AKCIIEPTHU3BI.

B pe3ynbraTte nzydeHus TUCHUIUIMHBI CTYICHTBI JOJKHBI 3HATH:

-LIE€JM, 3aJa4d M OCHOBHOM Kpyr BOIIPOCOB, PEIIAEMBIX MPH HCCIEIOBAHUA
MI0XAapOB, JIO3HAHUU IO NOKapaM, MOKAPHO-TEXHUUECKON IKCIIEPTHU3E.

-OCHOBBI METOJOJIOTHH BBISIBJICHUS OYAaroBbIX MPU3HAKOB U YCTAHOBJICHHUSI MECTa
BO3HUKHOBEHUS (04ara) roxapa.

-METOJIMYECKHUE OCHOBBI PEIICHUS BOMPOCA O MPUUHUHE TTOXKapa.

-COBPEMEHHbBIC  HMHCTPYMEHTaJIbHbIE METOJbl W  CPEJACTBA  HMCCIIEIOBAHUA
BEIICCTBEHHBIX JOKA3aTEJIbCTB, U3BATHIX C MECTA MOXKapa.

-BO3MOKHOCTU OBM M crHenuanbHOM TEXHUKHM B PEUICHUM 3adad IMOKapHOU
KPUMHUHAIUCTHKH.

-OCHOBHBIE TMpoIlecCyalbHble W TEXHUYECKHE TpeOOBaHMS K MarepuajaM I10
MOXapy, KOTOpbIE TOTOBUT Jl03HaBaTenb, nHxkeHep MILJI, moxxapHO-TeXHUYECKUI
JKCIIEPT.

B pe3ynbraTte nzydeHus IUCHUIUIMHBI CTYJIEHTHI JOJIKHBI YMETh:
-IIPOBOJIUTH OCMOTP MECTa MOKapa, KBAIU(PUIIUPOBAHHO ONMUCHIBATH TEPMHUUECKHUE
MOPAKECHUSI MAaTEPUAIIOB M KOHCTPYKIIMHM, COCTABIATH MPOTOKOJ OCMOTpPA MECTa
noxkapa v mpaBUIILHO €ro 0(hOPMIISTh.

-aHAJIU3UPOBATh M CUCTEMATHU3WPOBATH JaHHBIC IO MOXKApy U U3BJIEKATh M3 HUX
nHpoOpMauioo HEOOXOAUMYIO JUIS PEIICHHs BOMPOCOB, ITOCTaBJICHHBIX Ha
paspelleHHe CrieuannucTa (dKcnepra).

-BBIABJISITh IO pe3yJibTaTaM OCMOTpa MECTa Mokapa W ¢ y4eTOM IMPOYUX JIAHHBIX
T10 TI0’Kapy MECTO €ro BO3HUKHOBEHHMS (0Uar moskapa).

-aHAJIU3UPOBATh OCHOBHBIE BEPCUM O BO3MOXHBIX IIPUYMHAX II0XKapa;
yCTaHaBJIMBATh U JIOKA3bIBATh IPUUYKHY I1OXKapA.

-0TBEYaTh Ha JIPYTU€ BOMPOCHI, HAXOASAIIUECS B KOMIETEHIIMU CHEIUAIUCTa IO
MCCJICIOBAHUIO MOKAPOB WM MOKAPHO-TEXHUYECKOTO IKCIIEPTA.

-COCTaBJISITh 3AKJIIOYEHUS TEXHHUYECKOTO CHEHHANINCTAa M MOKAPHOTEXHUUYECKOTO
JKCIEpTA.

Metoauyeckue peKOMEHAAIMKW 10 u3ydeHuto aucuuiimael  «IloxkapHo-
TEXHUYECKAasi SKCIEPTU3a U IKCIIEPTHU3A MOKAPOB» MPEIHA3HAUYEHBI JJIs1 CTY/ICHTOB
cnenranbHOCcTH 20.05.01 «moskapHas O€30IMacHOCTBY» ISl CaMOCTOSTEIbHOU
MOJATOTOBKMA M OOYYEHHUS MH)KCHEPHO-TEXHUYECKUM AaCIEKTaM MEPOTNPHUATHNA TIO
YCTAHOBJICHHIO OuYara M MOpPUYMHBI TOXkapa. B MeToAMYecKUX peKOMEHIalMsIX



IIPUBEICHBI BOIIPOCHI JUIsl CAMOIIPOBEPKH M CIIMCOK OCHOBHOMW M JOIIOJHUTEIBHON
JIUTEPaTyPBI.
PA3JIEJI 1. OPTAHU3AIIUA AEATEJIBHOCTH OPI'TAHOB I'TIC
ITPU PACCJIEJOBAHHMHU JAEJI O ITOKAPAX.

Tema 1. Opranmsanusi ¥ OCHOBHbIE TEeXHHYECKHE MepONpPUATHS,
NPOBOAUMBIE B X0/1e padoT M0 pacc/ieJ0BAHUIO MOKAPOB.

OcHosnoe cooepocanue memol.

Bce pabGoThl 110 MCCIIeIOBaHUIO M PacCIeOBAHUIO MTOKAPOB MOTYT ITPOU3BOIUTHCS
B paMKaX HpoyeccyaibHo20 HAIPABICHUS WA SBIATbCS paboTaMu, He
pe2nameHmupyemviMu npaso8bIMU AKMAMU.

JelicTBUSI, TPOBOJAMMbIC BHE TPONECCYAJTbHBIX _PAMOK, CTpPOro HE
periaMeHTUpyeMble 3aKOHaMH, B OCHOBHOM, BKJIIOYAlOT B ce0s pabory,
BBITIOJIHAEMYIO TEXHUYECKUMHU CIlelMaiucTamMu. JlaHHOe€ HamnpaBlICHUE He
npecyedyem KOHEeYHOIl ueau 0amop nPagosyIo OUEHKY CJ1YUUBULEZOCA.

B »3T0 HamnpaBieHrue BXOIT:

- HCCIICIOBAHUE TI0XKapa, KOTOPOE BBIMOJHICTCA COTPYJIHUKAMU
COOTBETCTBYIOIIMX TOJPA3ACICHUN HCIBITATCIbHBIX ITOXAPHBIX JIabopaTOpHid
(UTT T'TIC);

- OMHMCAHUE TM0XKapa, KOTOPOE€ TOTOBUTCA MO KPYMHBIM MOXKapaMm
komuccuei, cozgaBaemoii I'T1C;

- paboTa BEJOMCTBEHHBIX KOMHUCCHI, OPTraHU3yEMBIX MOCIE MoKapa Ha
NPEANPUSTUIX;

- paboTa MO YCTAaHOBJICHUIO MPUYMHBI M OOCTOSITEILCTB IMOXapa,
KOTOPYI0 MapajjieibHO C  TMPaBOOXPAHUTEIBLHBIMA  OpraHaMu  IPOBOJST
HaHMMaeMbI€ BIIAJICTBIIEM CIrOPEBIIET0 OOBEKTa MIIM CTPAXOBOW KOMIIAHHUCH
KOHCYJIbTAHTHI U HE3aBUCUMBIC (4aCTHBIC) IKCIIEPTHI.

IlpoueccyajibHOEe HaNpaBJIeHHE BEICTCS B paMKaxX 3aKOHAa M BKIIIOYAeT B ceOs
paboTy IO YCTAHOBJICHHIO HAJIMYWS TMPHU3HAKOB IMPECTYIUICHUS, BBISICHEHUIO €ro
00CTOSATENILCTB U HX IMPEABAPUTEIIBHOM OILICHKe. OTH JCHCTBHS, Ha3bIBa€MbIS
pacciieIOBaHUEM T10XKAPOB, MPOBOAATCA OpraHaMu W JOKHOCTHBIMM JIMIIAMH, Ha
KOTOPBIX JaHHBIC 005I3aHHOCTH BO3JI0KEHBI 3aKOHOM.

VYyactue moXapHBIX ~ CHEUUATUCTOB B PacCClIEJOBAHUM  MOXApOB IO
MpoIECCyaIbHOMY HAIIPaBJICHUIO CTPOro perjiaMeHTUpoBaHo. Ha pa3HbIx cramusx
paccieoBaHUsl TOXapoB B JIEJI0 BCTYMAalOT TPU OCHOBHBIX IOXKapPHBIX
cnenpanicra:  po3HaBarenb [TIC, wWHXXEHEp HCHBITATENIBHOM  MOYKapHOM
Ja00paToOpuH, MOXKAPHO-TEXHUUECKUN IKCHEPT. ITO HE O3HAyaeT, KOHEYHO, YTO
TOJILKO OHHU MPOBOJST BCIO pabOTy MO paccliieIoBaHUIO MoxKapoB. B aToit pabote
Y4acTBYIOT CIIEJOBATENIM, TPOKYPOP, CYyJlbs, HO HaC MHTEPECYyeT UMEHHO paboTta
MOKaPHBIX CIIECIIUATIUCTOB.

[IepBbIM  JOJDKHOCTHBIM  JIMIIOM, KOTOPBIA JOJDKEH 3aHSThCS  BOIPOCAMHU
pacciieIoBaHUs ToKapa sSBJISETCS JO3HABATEb.
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Ha OonpmnHCTBE MOXAapOB HaJMYKME COCTaBa MPECTYIUICHHUs NajleKo He Bcerna
OYEBHJIHO, TOITOMY pACCMOTPEHHUE 3asdBJICHHMS] WM COOOILIEHUS O ToXKape
POBOJUTCS B (popme MpoBepkH 10 GakTy moxkapa.

IIpoBepka mo ¢GakTy noxkapa BKIIOYAET B ce0s CIEAYIOMINE MEPOTIPUSITHS:

- OCMOTp MECTa MPOUCHIECTBUS, CBSI3aHHOTO C MOKAPOM;

- OMPOC OYEBU/ILIEB, TOTEPIIEBUINX, YYACTHUKOB TYIICHUS;

- U3YYEHUE TEXHUYECKONM M CIY)KEOHOW JOKyMEHTalluH, HMEIOIIeH
OTHOUIEHUE K MOXKapYy.

OCHOBHBIE LI€JIM ITPOBEPKU - YCTAHOBJIEHUE TPUYHHBI NI0KAPA, JIULL, IPUYACTHBIX K
€ro BO3HMKHOBEHHIO, CYMMBbl MaTE€pHAJIBHOrO ylepOa, M, B KOHEYHOM CUETE,
NPU3HAKOB COCTABa NMPECTYNJICHUS.

Ha cTagumu npoBepKH JOJKHBI ObITh BBISIBJIEHBI U OTOOPaKEHBI B JOKYMEHTAX:

- CBEJEHUSI O Jare IoXapa, MECTE€ M BPEMEHH €ro OOHapy>KEHHs,
MOTOJIHBIX YCIIOBUSX;

- XapaKTEPUCTUKH CrOPEBIIEr0 OOBEKTa, JAaHHbIE O MaTepuanax u
OTHECTOMKOCTU KOHCTPYKIIUH;

- BUJIbI HAXOAMBIICHCS Ha  OOBEKTe  TMOXKApHOW Harpys3KH,
ee JIOKaIU3alus U crocod pa3MeleHu s,

- HOJIPOOHBIE ANEKTPOCXEMBI  HAPYKHOTO U BHYTPEHHETO
3JIEKTPOCHAOKEHMUS, C yKa3aHUEM »3JIEKTponoTpeourenet wu CUCTEM
AIIEKTPO3AIIUTHI (C UX OMHUCAHHEM), & TAKKE MECT U3BATUS AJIEKTPOIPOBOTHUKOB
U BJIEKTPONPUOOPOB;

- XapaKTEPUCTUKU CUCTEM OTOIUIEHUS, TIOKAPOTYIICHUS;

- CBEJICHUSI O COOBITUSAX, MPEAIIECTBOBABIIMX MOXKAPY M HAXOASIIUXCS
B IPUYMHHO-CJIEICTBEHHOU CBSI3U C €r0 BO3HUKHOBEHUEM;

- MPU3HAKU, TI0 KOTOPBIM ObLT OOHApYKEH MOXKap, OCOOCHHOCTH €ro
oOHapy>KeHHUsI, pa3BUTHS, TYLICHUsI, 001asi MPOJAOKUTEIBHOCTD, TOCIEICTBUSI.
[TpoBepka mo (akTy moxapa OJDKHA OBITH MpoOBEJeHA B 3-X JHEBHBIN CPOK (B
UCKJIIOYUTENbHBIX ciy4yasx a0 10 mneit). B cimydae, eciaum MpU3HAKOB COCTaBa
IOPECTYIUIEHUsI HET - JOJDKHO OBbITh BBIHECEHO IIOCTAHOBJIIEHHWE 00 OTKa3e B
BO30YKJICHUU YTOJIOBHOTO Jieja.

[IpoBepka HE 3aMeHSET CIEACTBUS W OTPAaHUYMBACTCS JUUIb YCTAHOBJIEHUEM
Haluyusl TPU3HAKOB cocTaBa mpectyrieHus. Ha craguum mnpenBapurtenbHOU
NPOBEPKH JO3HABaTEIM HE MOTYT TNPOU3BOJUTH HHUKAKHX CIEACTBEHHBIX
JNEUCTBUM, KPOME OCMOTpa MECTa IPOUCIIECTBUSA B CIIy4asx, HE TEPIAIINX
OTJIaraTeyibCTBa.

Jlo3HaHue - cienyronias 3a Bo30yXJACHUEM YTOJIOBHOTO J€Nia CTaausi yroJIOBHOTO
npoiiecca. B xoze npeaBapUTENbHOIO CIEACTBUS MOYKET Ha3HAYAThCs IKCIIEPTU3A.
[IpoueccyanbHblid cTaTyc »Kcnepra periaameHtapoBaH cr. 57 VYIIK P® wu
®enepanibibiM  3akoHOM  «O  rocylapcTBEHHOW  cyAeOHO-3KCHEepTHOU
JIESATENBHOCTH B PDy.

[Ipu npoBeneHuM T03HAHMS 110 JeJIaM, IO KOTOPBIM IPEIBAPUTEIBHOE CIEACTBUE
HE 00s3aTeNbHO OpraH JO3HAHUS NPUHUMAET BCE MPEIYyCMOTPEHHBIE 3aKOHOM
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MEpBl Il YCTAHOBIIGHHUSI OOCTOSITENBHCTB, TOJJISKAINUX JOKA3BIBAHUIO TIO
yroJIoOBHOMY Jeny. W marepuanbl [O3HAHUS TOCJIE€ €ro 3aBEPHICHUS] MOTYT
Mepe1aBaThCs B CY/I.
B 3amaun no3nanus B cootBeTcTBUU ¢ TpeboBaHusiMu YIIK PO BxoauT He TOIBKO
pPacKphITHE TMPECTYIUICHUs, HO U TMPUHITHE BCEX Mep, HEOOXOIUMBIX IS
NPEAYNPEKIACHUSI M TPECEUCHUd NpecTyIvieHus. MHbIMH ClOBaMH, OpPTaHbI
JIO3HAHMS JOJDKHBI PeliaTh U IpoPuIaKTUIECKUe 3a1a49H.

Knwuesan mexunuueckasa 3adaua O003HAHUA NO Oeam 0 ROICaApax -
ycmanoeieHue npudUHsl noXcapa.
OcMOTp MecTa mMo)Kapa, YCTAHOBJIEHUE €ro ouyara M NPUYMHBI - KIIIOUYEBBIC
TEXHUYECKHUE 33/1aud B pab0Te JO3HABATENS U TEXHUUYECKOTO CIEIUAIUCTA.
O YHKIMOHAIIbHBIE O0S3aHHOCTH MO PEIICHUIO0 TEXHUYECKUX 3a7a4 pacciie10BaHus
MI0YKapOB BO3JIOKEHBI HA UCHblmamenvHovle noxcapuoie aavopamopuu (UILI).

O6s1uHO B cocraBe UITJI nmeeTcst 1Ba cexropa:

- CEKTOp MCCJICIOBAHUS MOKapPOB,

- HCTIBITATEIbHBIA CEKTOP
HcnbpITaTeNbHBIM ~ CEKTOp  3aHUMAETCAd  OMNPENCIICHUEM  IMOKapOOIACHBIX

XapaKTePUCTHK  BEIIECTB U MaTepUasoB, TIOYKapHOH OIaCHOCTH
AIIEKTPOTEXHUIECKIX U3JICITHIA, UCTIBITAHUSIMHU XHMITOTJIOTHTEIIS u
neHooOpa3oBaTes.

OYHKIMOHAIBHOW 00513aHHOCTBIO TIEPBOTO CEKTOPA SIBJISIETCS, KaK CIEIYET U3 €ro
HAa3BaHMs, UCCIIEIOBAHUE TT0KAPOB.
Kpyr 3amad, xoTopble pemaroTcss Npu HCCICAOBAHUU TMOXKAPOB, OINPEACISIETCA
HacraBnenuem o padore UIIJI. On Bkitouaet B ce0st U3y4yeHUE:

- MOBEJICHUS Ha TIOXKape Pa3IMUYHbIX MaTEPUAIOB U KOHCTPYKIIUH,

- 3aKOHOMEPHOCTEHN Pa3BUTHUS TOPEHMUS,

- paboThI aBTOMAaTHYECKUX CHUCTEM U3BECILICHUS O

noxkape u

MOKapOoTyLIEHHUS,

- JEVUCTBUM NOkKAPHBIX MOAPA3IEIICHUH T10 TYIIEHHUIO MT0YKapa U
CHACEHUIO JIIOACH,

- paboThI OKAPHOUN TEXHUKH U T.]I.
PeanbHblli mOXap - Jy4YIIMM MCOBITATEIIbHBIM IOJUIOH, W IOJIYYEHHBIE IPU
HCCIIEIOBAHUM TT0XKAPOB JIAHHBIC MOXKHO Y HY>KHO UCIIOJIb30BaTh JIJIsl TIOBBIIIICHUS
YPOBHSI MPOTUBOIOXKAPHOW 3allIUThl OOBEKTOB, COBEPIICHCTBOBAHUS TOXKApHOU
TEXHUKHU U TAaKTUKU TYIICHUS MOXKaAPOB.
Bce xe, mnepeoouepeonoit u o00HOU U3 OCHOBHBIX 3a0aY MEXHUUECKO20
cneyuanucma Ha nodcape AAAemca onpeoesieHue e20 04aza u nPUYUHbl. JTa
3a/1adya JIoJKHA OBITh pellieHa B XOJe MPOBEPKH MO (DaKTy Moxkapa, MOITOMY
umwkenep UIIJI, kak TeXHMYECKUU CIECIHANINCT, OOJaaOMNUA CIeIuaIbHBIMU
MO3HAHUSIMHM, AKTUBHO 3aHUMAETCA STUM BOIPOCOM B Mape C J03HABaTElEM,
IIOMOTast OCJIEAHEMY.



Kpome pykoBomsiero cocrtasa u uaxkeHnepos, B MI1JI umerorcs crapmue macrepa-
dbotorpadpl (MaamIMi HAYaIBCTBYIOIIMM COCTaB), B O0OS3aHHOCTH KOTOPBIX
BXOJIUT (DOTO- U BUJIEO ChEMKA Ha MECTE T0Kapa.

Ecnu ucnpiTatennbHON MOXapHOU J1abOpaTOpUK MO3BOJISIET ITATHAS YUCICHHOCTb,
TO B CEKTOPE HCCIIEIOBAHMS TOKAPOB OPraHU3YETCS KPYTIOCYTOUYHOE JEXKYPCTBO
C BbIE3JOM Ha moxapsl. [lepeueHp mnoxkapoB, Ha KoTopble Bbie3kaer WILJL,
OTIpEJIEISIETCS TPUKA30M 110 FAPHU30HY; OOBIYHO ATO MOXKAPHI MO MOBBIIIECHHOMY
HOMEpY, MOKaphl ¢ THOENbIO JIto/IeH U OONBIIUM MaTepUaIbHBIM YIIEPOOM, SBHO
KpPUMUHAJIBHBIE MOXaphl (TIOJXKOTH), APYTUE MOXKAPhl, HA KOTOPBIX JO03HABATEIIO
TpeOyeTcs MOMOIIb B YCTAHOBJICHUN PUYUHBI TIOKapa.

[To pesynpratam BeIMOIHEHHON paboThl coTpyanuk WUILJI mpu mHeoOxomumoctu
TOTOBUT 3aKJYeHHEe TEeXHUYECKOro CHelNuaJucTa O NpPUYMHE I[0XKapa,
KOTOpOE SBISETCA JOMOJHUTEIBHBIM OCHOBAaHHMEM [UIsl PELIEHHs BOIpoca O
BO30Y>KJICHUH UJTM OTKAa3€ B BO30YXIECHUU YTOJIOBHOTO Jea.

I[Io cBoemy mpoueccyanbHoMy crarycy wuHxkeHep WILI, ywacrByrommi B
paccieoBaHuM MoXkapa, ABigeTcs cnenuaaucTtom (ct. 58 VIIK PD).

Ha xkpynHbIX moxapax npuBeJEHHAs BbIIIE CXEMa MPETEPIEBAET ONPEACIICHHBIC
u3MeHeHus. B 3Tux ciyuasx oTmagaer HEOOXOJIMMOCTh B MPOBEICHUU MPOBEPKHU
1o (hakTy moxkapa - OUeBUJIHBIA KPYITHBIN MaTepUalbHbINA yiiepO u rubdens Joien
YK€ SIBJISIIOTCS OCHOBAaHUEM JIJIsl HE3aMEJTUTEIHLHOTO BO30YXKICHUSI YTOJOBHOIO
nena. 3ateM s ObicTpod M AdekTuBHONM paldoThl "mo ropsauum ciedam’ B
paboTy MODKHBI BKIIOYAThCA CJEACTBEHHO-omnepaTuBHble rpynnel (COI). B
TPYIIbI AOKHBI BKIIOYATHCS OMBITHBIE, MPOIICAIINE CIEHUATBHYIO MOJATOTOBKY
cnenoBarenu, corpyaHuku ['TIC, yrosoBHOTO pPO3bICKA, MOKAPHO-TEXHUYECKUE
skcnepThl, coTpyaHukun OBDOIl. OOmee pyKoBOJACTBO 3STUMHU TpyIHIlaMu
BO3JIaracTcsl Ha HA4YaJIbHUKOB CleACTBEHHbIX ymnpaienud MBI, T'YB/, YB/,
VYBAT. OpranuzossiBath Bbie3] COI' mOMKHBI OTBETCTBEHHBIE JI€KYPHBIE ITHX
OpraHoB (KaK MpaBWJIO, €€ BO BPEMs TYIICHUS) IJIA MPOBEACHUS HEOTIOXHBIX
CJIEACTBEHHBIX JEUCTBUU U ONIEPATUBHO-TIOMCKOBBIX MEPOITPUATHH.

[To xpymHBIM TIOKapaM TOTOBUTCS ONMKMCaHKE Toxkapa. [Ipu aTom oTpabaThiBaroTCs
BOIIPOCHI YCTAHOBJIEHUSI OYara, NpUYUHbI NoXkKapa, JTUMHAMUKU Pa3BUTUS TOPEHUS;
YCIIOBUH, CIIOCOOCTBOBABIIMX PAa3BUTHIO TOPCHHS; M, Hamboyiee IOAPOOHO,
BBISICHSETCS paboTa MoKapHON TEXHUKHU U IEUCTBUS TOKAPHBIX MOApa3/IeTICHUH.

Bonpocul 0nsa camonpoeepku.

1. Kakue stanbl paboThl IO M3YYEHUIO MOXKapa U €ro paccieIOBaHUI0
BKJIIOUYAET B ce0sl TaKk Ha3bIBaeMoe "mpolieccyalibHOE HampaBieHue'"?

2. Yro noHuMaercs 1ojJ paboTaMHM MO  U3YYEHUIO  MOXKapa,
"pernaMeHTUPOBAHHBIMU BEJOMCTBEHHBIMU aKTaMH''?

3. Urto Takoe "uccienoBaHue noxapa' U KTO €ro NpoBOAUT?

4, Urto Takoe "onucanue noxapa', KTo U KOrja ero npoBOJUT?

5. Urto Takoe "BEIOMCTBEHHOE pacciieioBaHUE", KTO €ro IPOBOJIMUT,

KaKUM JJOKYMEHTOM O(OPMIISFOTCSI PE3yJIbTAThI?
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6. Kakune mosxapHble CIEHUAINCThl YY4acTBYIOT B IpPOBEpKE MO (PakTy
1oXapa, KaKoBbl X OCHOBHbIE (PyHKITNH?

7. KakoBbI 1€ MpoBEpKH MO (PakKTy MOKapa, CPOKH €€ MPOBEIACHHUS?
Kakue moKyMeHTbI, 0OpMIISIOTCS TI0 3aBEPIIICHUIO TIPOBEPKH?

8. Kakne moXxapHble CHENHMATUCTHl YYaCTBYIOT B pacClieJOBaHUU
To’Kapa, ¥ KaKOBbI KX OCHOBHBIC (DYHKITUH?

Q. Ha xakoM sTamne paGoThl M K€M COCTABIISICTCS 3aKIIOUCHUE O MPUIHHE
noxapa?

10. Yro Takoe MIIJI, kakoBa ee CTpyKTypa H MOJYNHEHHOCTH?
[Tepeuncnure ocHoBHBIE 3aaaun UITJI.

Tema 2. OcmoTp MecTa mozxapa.

Ocnognoe cooepocanue memoi.

Pabora nosnaBarens u unxeHepa MIDI naumnaeTcs yXe Ha CTaguu TYIIECHUS
noxapa. B mepByro odepenp 3TO OTHOCHUTCA K KPYNHBIM M KPHUMHHAJIBHBIM
nokapam, rnoxapam, CBA3aHHbIM ¢ rudenpio moneil. Tak, Hanpumep, B CaHKT-
[letepOypre u psane ApYyrux KpPYyNHBIX TOPOJOB CYIIECTBYET MOPSIOK, IO
KOTOPOMY Ha IOKapbl OT HOMEpA 2 U BbIIIE, OKApbl ¢ THOETbIO JIOACH, SBHbBIC
IOJKOTH 00513aTeIbHO Bbl€3kKaeT OpUraaa, CoCTOsIIAs U3 JeKYPHOro JO3HABATEIS
ornena ao3Hanus YITIC, umxenepa WIIJNI u npexypHoro ¢otorpada. Onu
HAaYMHAIOT paboTaTh Ha MOKape €Ille O OKOHYAHUS €ro TYIICHHUS.

Ilo npuObITHM HA MecTO moxkapa uH:keHep MILJI pemiaer caeaviomme
3a1a4M:

- MOJIy4eHHE OOIIEro MPeICTABIECHUS O TIOKape U O TOPSALIEM OOBEKTE;

- IIPOM3BOACTBO OPUEHTUPOBKM HA MECTHOCTM U B  3JaHUH;
HEOOXOMMO YCTAaHOBUTH B3aUMHOE PACIOJOXKEHHUE TOPSIIET0 W CMEXHBIX
00BEKTOB, 31aHMi, mocTpoek. [Ipu HaOmMomeHUH 3a MOXKApOM CHAPYXKU 37aHUS
cienyeT pa3o0parbCs B NPHUHAMICKHOCTH OKOH KOHKPETHBIM TTOMEIIECHUSIM.
BriocnenctBun 3T0O NOMOXET NPABWIBHO OIKMCHIBATH PA3BUTUE TOPEHUS IO
MOMEUIEHUSIM U YCTaHABIMBATh O4yar moxapa.

- ['maBnHas pyukius umkenepa WUIJI Bo Bpems TyiieHus moxapa - 3TO0
bukcauuss pasBuUTHS TOPEHUS, IOBEACHUA MATEPHAJIOB, CTPOHUTEJIbHBIX
KOHCTPYKIHUM, 1eHCTBUIA MOAPA3AeJICHHH 10 TYLICHHUIO I0Kapa.
dukcalus OCyIECTBISIETCS C MOMOIIBIO POTO- U BUIACOCHEMKH, a TAKXKE 3amucei
B OJIOKHOT pa3BUTHUS COOBITHIA.

Henpemenno Hy»XHO (¢UKCHpOBaTh MecTa HauOojee HHTEHCHBHOTO TOPEHUS,
MeCTa M BpeMs pa3pylIeHUs OCTeKJICHUs, OOPYIIIEHUS KPOBJIH, U T.]I.

Kaptuna moxapa moxxetr ObicTpo MeHsAThCsA. [loaTomy HabmoneHne HeoOX0aUuMo
(IO BO3MOKHOCTH) BECTM Ha Pa3IUYHBIX YYyacTKax IoXKapa, MNEPUOJIHYECKU
BO3BpAILIASICh HA IIPEXKHUE MECTA.




Cnenyer oOpamiath BHUMaHHE Ha HaMpaBI€HWE M MOCIEAO0BATEIbHOCTH
pacnpoCTpaHEHUs] TOPEHUS MO 3[aHUI0 - UCXOJS U3 MNOSIBJICHUS JIbIMa, IJIAMEHH,
pa3pylIeHHUs OCTEKIIEHUs], OOpYyIlIeHUsI KOHCTpYKUUH U T.1. [Ipu 3TOM 00s3aTenpHO
HaJI0 YYUTHIBATh HAIIPABJICHUE BETPA.

[Tone3no He TONBKO 3aUKCHpPOBAaTh (PAKT BBIXOAA JbIMAa W3 TOIO WJIM HHOTO
IpoeMa, HO U €r0 UHTEHCUBHOCTb, HAIIPABIEHHOCTh, IBETHOCTh, BEIXOAMT JIU JbIM
C IUIJaMEHeM WM 0€3 HEero, BUJHO JIM IJIaMs 3a CTEKJIaMH WM OCTEKJIEHHE
pa3pylieHo, HO JbIMa HET U T.J.

- Oco0as 3amaua - ukcanus ASHCTBUI MOKAPHBIX MOAPA3ICICHUNA 1O
TYIIEHUIO U CIACEHUIO JIo/iei. Bo-mepBbIX, 3T0 HEOOXOAMMO JenaTh (COrJacHO
HactaBnenuto o pabore UIIJI), uroObl mMMeTh (PaKTHUECKHE MaTepHalbl IS
aHanu3a JACHCTBUN MOXKAPHBIX. A, BO-BTOPBIX, 3TO YaCTO OKAa3bIBAETCS BaXKHBIM
JUIsl YCTAHOBJIEHUSI OYara moskapa, IMOCKOJIbKY Il pelIeHusl Bolpoca 00 odare
BaXHO OBIBA€T 3HaTh, Ky/Ja, B KaKHe€ 30HbI IIOKapa CTBOJIbI NIOAABAJINCH PaHbIILIE,
KyJa - O3XKe, a KyJla He M0AaBaJIuCh BOOOIIIE.

- OcMOTp U U3BATHE, NPU HEOOXOAWMOCTH, BMECTE C JO03HABaTEJIEM
YCTPOMCTB 3JIEKTPO3AIUThl BHE 30HBI TOpeHus; ocMoTp mpubopoB KUII nHa
IPOU3BOJICTBE, OCOOCHHO CaMONMILIYIIUX U U3bATUE JIEHT camomnucueB. Caenarb
3TO HaJ0 OBICTPO, MOCKOJIbKY BCEI/la MOTYT HAaWTHUCH JIIOJIU 3aHTEPECOBAHHBIE B
YHUUYTOXXEHUHU ITUX OYEHb BECKUX CBUIECTEIBCTB.

Pa0ora 03HaBarte/isi ¢ CaMOro Hayajia JOJDKHA ONPEAENSAThCS TEMH 3aJadyaMi,
KOTOpbIE BO3HUKHYT IPU IPOBEICHMM MPOBEPKH MO (akty noxapa. IIpu stom
HEO00XO0IUMO:

- YCTAaHOBUTh JUUO (ML), OOHAPYKUBIIMX IOXap, MEPBBIX €ro
OUYEBH/ILIEB, BBISICHUTh Y HUX OOCTOATENHCTBA OOHAPYKEHHS IMOXKapa, MPU3HAKH,
110 KOTOPBIM OH ObLIT OOHAPYXEH, MECTO, BpEMS U JPYTHe CBEACHMUS.

- [TosryunTh OT aAMUHUCTPALIMK CBEICHUS O MpeJIoyiaraeMoM yuiepoe,
a TaK)Ke TEXHUUYECKYIO M CIIY)KEOHYIO0 TOKYMEHTAalMI0, XapaKTEepPUCTUKY OOBEKTa
(reHIUIaH, CTPOMUTENIbHbIE YEPTEKU, CXEMbl TEXHOJIOIMYECKHUX TPOIECCOB,
BOJOCHA0KEHHUSI, CHJIOBOM M  OCBETUTEIBHON  DJIEKTPOCETEH;  IKypHAIIBI:
OKCIUTyaTallMM  3JEKTPOXO3siiicTBa,  HAONMIONEHUS 32  IPOTUBOMNOYKAPHBIM
COCTOSIHMEM O0OBEKTa, yueTa OrHEONacHbIX padoT, 3alucell 0 BpeMEHU NMPUHATHSA
IOJl OXpaHy IO OKOHYAaHUU pabOThl MPOU3BOACTBEHHBIX M  CKIIAJCKUX
TIOMEIIICHU ).

- CoBMmectHO ¢ mmHxkeHepom UIIJI pgo3naBarenb AOJKEH KakK MOKHO
ObICTpee MPOM3BECTH NEPBOHAYAIBHBIM OCMOTP TEPPUTOPHUH, A€ MHPOU30LIENT
Hoap.

[Toka ropuT 0OBEKT, U BHYTPHU €r0 MOKApHbIE 3aBEPIIAIOT TYIIEHUE, JO3HABATEIb
JIOJKEH OCMOTpETh €ro BOKpyr. Hy»KHO ocMOTpeTh OKHa, ABEpH, OOIIMBKY CTEH;
CHEr BOKpYT 3JaHMs, B ciydae 3uMbl. HyXHO pa3zoOpaThCcsi, HET M CJENOB
NPOHUKHOBEHUS, KOTOPHIE BIOCIEACTBUUA MOTYT OBITh YHUUTOKEHBI.

Bce  oOHapyxeHHbIE  TpeaMeThl, MPU3HAKH,  CIEAbl  HM3bIMAIOTCI  C
COOTBETCTBYIOIIUM O(OPMIIEHUEM HIIH TPOTOKOJIUPYIOTCS.
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W HakoHel, eciM HEBO3MOXKHO Cpa3y IEpelTH K OCMOTPY MEcTa moxkapa (eciu
NoXKap NPOM30LIET HOYBIO), TO, MPEXKIE YEeM yeXaTb, HYKHO 0OeCleuuThb
COXPaHHOCTh OOCTAaHOBKHU JI0 CIEAYIOIIETO JIHS.

OCHOBHBIMH 33/1a4aMM 0CMOTPAa MeCTA M0KAPA ABJISIOTC:
l.®ukcanusi COCTOSHMUSI KOHCTPYKLMM, TMpPEAMETOB, MAaTE€pUajoB, MAIIIHH,
MEXaHU3MOB U JAPYTruX OOBEKTOB MOCIE MOXKapa, KOTOpasi MOKET OBbITh CIIOBECHOU
(B BHJIE TPOTOKOIA OcMOTpa), (oTo (PoTOTadIUIIB), BUIAEO (C KOMMEHTAPUSIMHU).

2. BrisBiieHHEe 30HBI oOuYara 1O BHJAMMBIM OYaroBbIM TIPH3HAKAM H
IpPU3HAKaM HaNpaBJICHHOCTU PACHpOCTPAHEHUs TopeHus. MHcTpyMeHTanbHbIe
UCCJIEIOBAHMS KOHCTPYKLIMM C TEMHU K€ LENSIMU.

3. OOHapyKeHHUE U U3BATUE BEIIECTBEHHBIX TOKA3aTEIbCTB, OTOOP Mpod
JUTs TaOOPATOPHBIX UCCIIEIOBAHUIA.

OcMoTp MecTa nmoxapa, Kak MpaBujio, MPOBOJUTCS B IBE CTa/IUHU: -

CTaTUYECKUH OCMOTD,

- IMHAMHAYECKUHA OCMOTP.

Craaus cTaTHYEeCKOr0 0CMOTPA.
[Tpu craTuyeckoM OCMOTpE BCE MpEeAMETbl M OOCTaHOBKa IO)Kapa OCTalTCA
HETPOHYTBIMH, HUUTO HE M3bIMAETCs, HE pa3dupaercs, He nepeaBuraercs. Mecto
nokapa OCMaTpHUBAETCSd M OIMCHIBAETCS B IMPOTOKOJIE OCMOTpa B TOM BHJIE, B
KaKoOM €ro 3acTaj Jo3HaBaTejlb Ha MOMEHT ocMoTpa. BHavane aemaercs oOmui
0030p, 3aT€M OCMOTp OTJEIbHBIX YYACTKOB, Y3JIOB, JI€TaJEH.
[lepen Tem kak HayaTh YTO-TMOO OCMATpHUBATh JAETAIBHO M MHUCATh MPOTOKOII
HEO0OXOJIMMO CIIOKOMHO MPOUTUCH (MOXKET ObITh HE OJIMH pa3) MO MECTY MO¥Kapa,
YSICHUTB OOILIMI XapaKTep TEPMUUECKUX MOPAKEHUH.
Ecnu cropenio HECKOIbKO MOMENIEHUH, 3JaHUI - COPUEHTUPOBATHCSA HA IUIAHE, T71€
Y 4TO TOPEJIO.
3aTeM HYKHO BBIICJIUTh MBICJIEHHO (M OTMETUTh HA IUUIaHE) 30HY TOPEHUs,
OTJEJIUB €€ OT 30HBI 3a/bIMIICHUs (TJI€ KOHCTPYKIMHU 3aKOMYEHbI, HO COOCTBEHHO
ropeHus He ObLII0).
BHyTpH 30HBI TOpEHUS BBIJCIHUTH 1JIs1 ce0s 30HY (30HBI) HanOoJIee CYIIECTBEHHBIX
pa3pyLIeHUN KOHCTPYKIIUH.
3areM cneayeT pa3dUTh 30HY MOXKapa HAa Y4acTKH (€clid HE OJIHO TMOMELICHHE,
KOMHATy CYHUTaTh OJIHUM YYacCTKOM) U TPHUCTYIUTh K OCMOTPY M COCTAaBJICHHIO
MPOTOKOJIa OCMOTpa (10 JII0OOMY BEIOpaHHOMY Bamu HampaBJiieHUIO).

Cragus AHHAMHYECKOI0 0CMOTPA.
JluHaMu4yeckuii OCMOTpP MPOBOJUTCA MOCIIE 3aBEPIIEHUS] CTATUYECKOI0 OCMOTpa U
(duKcalMu ero pe3yJbTaTOB B NPOTOKOJE OCMOTpa. JlMHAMUYECKUHd OCMOTp
clelyeT NPOBOAUTH MPEXKIE BCETO, B 30HE, KOTOPYIO BbI cuntaere oyarosoi, a, 1no
BO3MOKHOCTH, €CITM €CTh CHJIbI U BPEMSI - BO BCEIl 30HE TOPEHHS.
[Ipn TMHAMHUYECKOM OCMOTpPE IMOCTENEHHO M OYEHb AKKYpPaTHO CJIOM 3a CIIOEM
CHUMAETCsA TMOXapHbld Mycop. OOHapyXKeHHbIE TP OTOM BEIIECTBCHHBIE
JI0OKa3aTelibcTBa, B MEPBYK O4YEpEIb BCE HAWMJIECHHBIE B OYAaroBOM 30HE
AIEKTPOTEXHUYECKUE TPEIMEThl U MX OCTaTKH, APYTHE YCTPOICTBA, KOTOPHIE
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MOTYT OBbITh UCTOYHHKOM 3a)KUTAHUS WU UMETh KAaKOE-TO OTHOIICHHWE K HEMY
(ocTaTku ycTpoicTB A nojkora, octatku JIBXK), uzpimarorcst.

M3bIMarOTCsl TakKe BCE HENOHSATHBIE IPEAMETHI, HAIPUMEp, pacCIlIaBICHHBIC
arJioMeparTsl UBETHBIX METAJIJIOB.

[Tpy M3BATUM BELIECTBEHHBIX JOKA3aTENbCTB HEOOXOAUMO TOYHO (PUKCHUPOBATH
IIOJIO’KEHUE KaX /101 HalIEHHOW BelH (JIMHEMHbBIE U3MEPEHHUs, (POTOCHEMKA).

[Tpu AMHAMHUYECKOM OCMOTPE OCMATPHUBAIOTCS (OUMLIAKOTCS OT MYyCOpa) U MpHU
HEOOXOMMOCTH BCKPBIBAIOTCS MOJbI, C €TI0 TOUCKA JTOKAIBHBIX MTPOrapoB.

Ha 3akiroudTesbHOM — 3Tame  JUHAMHAYECKOI0  OCMOTpa  MOXKET, IpH
HEOOXOJMMOCTH, BOCCTAHABIMBATHCS pa3pylIeHHass 00CTaHOBKA, MPOU3BOAUTHCS
orObop mpobd s mabopaTOpHBIX HccieAoBaHWi. Bce 310 Qukcupyercs B
IIPOTOKOJIE OCMOTpPa MECTA MOXKapa.

Baxnyto 4acTh OCMOTpa  MecTa  IO)Kapa COCTaBJISICT OCMOTp
3JIEKTPOOOOPYI0BAHUSI, TOUHEE AIEKTPOCETH, KOTOPBIM 1€1€CO00pa3HO 3aHATHCA
OTJIEJIBHO OT OCMOTpa KOHCTPYKIMI U MPOYUX IPEIMETOB.

HccaenoBanus 3jieKTpoceTeil MPpU 0CMOTPE MECTA MOMKAPA.
HccnenoBaHue 3J€KTPOCETH LENECO00Pa3HO BBIACINUTD B OTAENIbHBIN 3Tar padboThl
IIPY OCMOTpPE MECTa MoXkKapa.

HccnenoBanue 3J€KTPOCETEN TOIKHO BBIIOJIHATHCS IPU OCMOTPE MECTa I0Kapa B
Jr000M cilyyae, €CiM 3JIEKTPOCETh MPUCYTCTBYET B 30HE TopeHus. [IpoBoauTs ero
HAJI0 B CIEAYIOLIEM ITOPSIAKE:

Brauane ycTaHaBIMBAaIOTCA JAaHHBIE O COCTOSIHUM, OCOOEHHOCTAX YCTpPOMCTBa
AIEKTPOCETU U €€ IKCIUTyaTalluy B MIEPUOJ, MPEAILIECTBYIOIINNA MOXKapy.

Cornacuo IITD (IlpaBunaM TEXHUYECKOHN 3KCIUTyaTallUd 3JEKTPOYCTAHOBOK) Ha
J1000M MPOMBIIIEHHOM U CEJIbCKOX03IMCTBEHHOM OOBEKTE JIOJKHBI OBITh:

- NacMoOpPTHbIE KapThl WM JKypHaJIbl C OMNHUCBIO OCHOBHOIO
AJIEKTPOOOOPYIOBAaHUST M 3AIIMTHBIX CPEACTB C YKa3aHUEM HUX TEXHUYECKUX
XapaKTEPUCTUK; NPOTOKOJBI M AaKThl HCIBITaHUN, PEMOHTA M PEBU3UHU
00opy1I0BaHUS.

- o0IIMe CXeMbl 3JIEKTPOCHAOXKEHUs M0 NPEANPUSITUIO B LEIOM U
OTJIEJIBHBIM LIEXaM U y4acTKaM.

- IIpaKTUYECKass JOKYMEHTAlMsI Ha YCTPOWCTBO 3JIEKTPOOCBEIICHMS,
CXeMa CETH OCBEILEHUS, KAPTOTEKa TEKYILEH IKCIUTyaTallul U PEMOHTOB.
3aTeM MNpPOU3BOJUTCA HEMOCPEACTBEHHBIA OCMOTP 3JEKTPOCETH MEcTa MoKapa.
DIEKTPOCETH MOJIOKEHO OCMaTpuUBaTh HE TOJBKO B 30HE TOPEHHSA, a Ha BCEM
y4acTKe OT CHJIOBOro TpaHchopmaTopa 0 KOHEYHOrO MOTPEOUTENs, MOCKOJIbKY
IIEPBUYHBI aBapUMHBIM PEKUM MOTI BO3HUKHYTBH 34 JECATKH, COTHU METPOB OT
30HBI, TJI€ HAYaJIOCh U MPOUCXOUIIO TOPEHUE.

Ha »stane ocmotpa:

- YTOYHSIOTCS TPACCHI U CLIOCOOBI MPOKJIAAKH 3JIEKTPOIPOBOAKY;

- YTOUYHSIOTCS (MM COCTABJISIOTCA) 3CKU3bl CXEMBI 3JIEKTPOCETH C
IIPOBEPKON COOTBETCTBHUS AEHCTBUTEIBLHOCTH TOM CXEMBI, KOTOPYIO BbI nosryunnm
y JOOJDKHOCTHBIX JIMI; TOTOBUTCS 3JEKTPOCXEMa, OTBevarolas (PakTHUYeCKOMY
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COCTOSIHMIO DJIEKTPOCETH - OTMEYaloTCI BCE MeCTa CKPYTOK, Ieperudos,
COCTOSIHME KOHTAKTHBIX COEIMHEHMI, MecTa mpoxoaa Kabemed depes
KOHCTPYKLIUU;

- YCTaHABIMBAIOTCA TUIBl W  HOMUHAJIbHBIE  XAPAKTEPUCTUKU
AJIEKTPONPUEMHUKOB M YCTPOMCTB 3JEKTPO3ALLUTHI, €€ COCTOSHHUE, MOJOKEHHUE
KJIABUII U KHOIOK BBIKJIFOUATENIEH, CTENEHb TEPMUUECKUX TIOBPEXKICHUN JeTajel;

- BBISIBJISIFOTCSL YYAaCTKH TOKOBEAYIIMX MKWJI KaOENbHBIX W3JEIUA U
KOHTAKTHBIX COEJAWHEHUW C OIUIABJIICHUSMHU, JIyTOBOW D3pO3UEN W JAPYTUMH
pU3HAKaMU aBapUUHOM paboThI;

- ocymiecTBisieTcs: (uUKcalus B TMPOTOKOIE M H3BITHE YYaCTKOB
KaOeIbHBIX U3IETUI U IPYTUX SJIEMEHTOB AJIEKTPOCETH C MPU3HAKAMU aBapUITHBIX
IIPOLIECCOB.

Cxema nsnekTpoceTd 0e3 TOATBEPXKICHHUS €€ JOCTOBEPHOCTH B XOJ€ OCMOTpa
MecTa I0)Kapa HEe HMMEET JOKa3aTEJIbCTBEHHOTO 3HAUYEHUS M HE MOXKET OBITh
UCTOYHUKOM  HMCXOJHOM  HMH(pOpManuud TpU  [POBEIEHUU  IKCIEPTHBIX
UCCIICIOBAHUM.

[TpoTokon ocMOTpa AOKEH MpPEenCTaBIsATh COOOW, MO CYLIECTBY, CJIOBECHYIO
¢dotorpaduro Mecra noxkapa. B aToM 1oKyMeHTE JOKHO OBITH JAaHO KaK MOXHO
Oosiee MOJIHOE ONUCaHUE OOCTAHOBKM HAa MECTE IOKapa, XapaKTep M CTENEHb
TEPMHUUYECKUX MOPAKEHUN KOHCTPYKIUHI U IPEAMETOB.

[Ipotokon nomwkeH 3adukcupoBaTh Bce, OOHapykeHHoe Bamu B xojue
CTaTUYECKOTO M JTUHAMUYECKOTO OCMOTpPA, a TakKe€ HEKOTOPBIC APYTHUe CBEICHUS
0 MOXKapy.

Onucanne, Kak M caM OCMOTp, MPOBOJAUTCS TOCIEAOBATEIBHO B JIIOOOM
HaIpaBJICHUH - OT BXOJIHOM JIBEPH, OT OKHA, TI0 YACOBOM CTPEJIKE WU HA00O0POT.
[TocmenoBaTeTbHO  OMMCHIBAIOTCSI COCTOSIHWE CTEH, TOTOJIKA, OTACNBHBIX
npeaIMeToB. XapaKkTep U CTENEeHb MX OO0ropaHus (C Kakol CTOPOHBI U Ha KaKylo
TIIyOuHYy).

[Tpu HanMcaHUM MPOTOKOJIA HE CIEAYET YNOTPeOsaTh 00mue hpasbl TUIIA:

«BCE CrOPEJIOy, WM «KPOBATh, KA, IBEPh CTOPETU MOTHOCTHION.

HeoOxoaumo omnuchiBaTh TEPMHUECKHUE MOPAKEHUS KOHCTPYKIMM U NPEAMETOB
KOHKPETHO, C YKa3aHUEM JeTalleH.

B mnporokone ocMoTpa HEOOXOIMMO H30€raTh OIEHOK YBUJEHHOTO U CBOMX
yMmo3akmoueHnid. CiaeayeT 04eHb TIIaTebHO 00paIiaTbes ¢ TEPMUHOIOTHEH.

B mpoTokosie yKa3bIBaIOTCS TEXHMYECKHWE CPEICTBA, MPUMEHSBIIMECS TpU
OCMOTpE, TEPEUUCISIOTCSI KOHKPETHBIE OOBEKThI CHEMKH, AENAETCS 3aluch 00
U3BATHIX BEIIECTBEHHBIX JOKA3aTEIbCTBAX.

[TpoTokos ocMoOTpa MecTa Mokapa WLTIOCTPUPYETCS] OOBIYHBIM WM Pa3BEPHYTHIM
IUTAHOM MECTa TMOoKapa, Ha KOTOPBIX YKa3bIBAIOTCA TepMHUecKue mopaxeHus. O0
UX COCTABJICHUU JIETIACTCSI COOTBETCTBYIOIIAs 3aIIUCh B POTOKOJIE.

[IpoTokon monamuceiBaeTcs BCeMH O(QUUMATLHBIMU yYaCTHUKAMU OCMOTDA,
BKJIFOYasl IOHATHIX U CHEIIUAUCTOB.
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OT KayecTBa NPOBENECHHUS OCMOTPA M COCTAaBJIEHHUS MPOTOKOJIIA OCMOTpa MecTa
no)kapa B OrPOMHOM CTEIMEHU 3aBUCUT BCsl Mocienyromas padoTa, cBsi3aHHas C
npoBepkoil 1o (axkTy moxkapa u (B ciiydae BO30YXKJIE€HHSI YTOJIOBHOTO Jeina) C
paccieoBaHUEM TMoXkapa.

Bonpocwt ona camonpogepku.

1. Kakas  nokyMeHTamusi  3ampaliuMBaceTcsi  JIO3HABaTelieM  y
aAMUHUCTPALIMM TIPEINPHUATHS, HA KOTOPOM MPOU3OIIEN TMOoXKap U 3a4eM OHa
HYy’KHa?

2. 3aueM  TOPOM3BOJUTCS OCMOTP TOCJIE TMOXKapa KOHTPOJIBHO-
U3MEPUTETHHBIX TPUOOPOB M UTO TPU 3TOM (PUKCUPYETCSI, H3LIMACTCS ?

3. KakoBbl OCHOBHBIE 3aJauM JO3HABATENs, MPUOBIBIIETO HA MECTO
M0’Kapa BO BPEMS €ro TYIICHHUS?

4, KakoBbl OCHOBHBIE 3a/1aud TEXHUYECKOTO clenuaiucta (MHXeHepa
NI1JT), npuOBIBIIET0 HA MECTO TOKapa BO BPEMSI €ro TyIIEeHUS?

S. UTto Takoe cTaTU4EeCKUil OCMOTp, YTO MOKHO (HY’KHO) U YEr0 HEeJb3s
JIeJIaTh Ha 3TOM cTaguu’?

6. Urto Ttakoe pauHamuueckuid ocMoTp? OxapakTtepusyiTe 3aaayu,
pelaeMble Ha CTaIMM TUHAMUYECKOTO OCMOTpA.

7. Ha kakoifi cragum ocMOTpa MecTa TMoxapa OTOHMparoTcs
BEILIECTBEHHBIE JJOKA3aTEIbCTBA, U KaK 3TO JeaeTcs?

8. KT0 cocraBisieT mpoTOKOJ OCMOTpa MecTa Mokapa, KTO IPUCYTCTBYET
IIPU OTOM, U KTO y4acTBYeT B 0cMOTpe? KTo moanuceIBaeT MpoTOKOI?

Q. OxapakTepu3yuTe coJiepKaHU€ OCHOBHOW (CMBICIIOBOI) YacTu
IIPOTOKOJIa OCMOTpPA MECTa MoXkKapa.

10. Yewm momkeH CONMPOBOXKAATHCS IPOTOKOJI OCMOTpa MecTa rmokapa?

11. KaxkoBbl [eWCTBHS JO3HABATENs HA 3aKIIOYATEILHOM CTaIuu
TYIICHUsI TIOYkKapa, MPU MPOJTUBKE U pa300pKe KOHCTPYKITHIA?

12.  Yrto HEoOXOAMMO HellaTh MPH OCMOTPE AJIEKTPOoOOpyIOBaHHUS '"MO
ropsauum cienam"?

Tema 3. BbisiBlleHHe KPUMHHAJIUCTHYECKHX CJIEJ0B HAa MecCTax
Ype3BbIYaWHBIX CUTYallMid.

OcHoenoe codepofcanue memal.
CJ'IC)IBI, moAJIC)Kalle BBIABJIICHUIO M HCCICAOBAHHMIO Ha MCCTC I10Kapa, MOXKHO
pasaciInTb Ha TPU OCHOBHLBIC I'PYIIIBI:

1. TpamunuoHHBIC TSI KPUMHHAIUCTAKKA CIIeAbl (OTICYATKH IajIbIEB,
cieqpl 00yBU, TPAHCTIOPTHBIX CPEICTB, CIIEIBI B3JIOMA U T.11.).

2. Crnentbl TOpeHus.

3. Cnenapl TpeCTymHBIX JCUCTBUN 10 WHHUIIMUPOBAHUIO TOPEHUS

(octatku JIBX u I')K, Tpeiinepsl, (hakenbl, yCTpoCcTBa IS TOKOTA U T.I1.).
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Cnenpt BTOpOW Tpynmbl (OPMHUPYIOTCS B XOJI€ BO3HUKHOBEHHS W Pa3BUTHS
TOpPEHUs; UX HCCIEAOBaHUE MO3BOJSET pEIIaTh BOMPOCHl YCTAHOBJIEHHUS oOdara
nokapa, MmyTell pacrpoCTpaHEHUs] TOPEHMsI, a TAaKKe MPUUYMHBI TToXkapa. MeTozbl
UCCJIEIOBAHUS CIIEJIOB JaHHOM TpyMibl OyayT MOAPOOHO paccMaTpuBaThCs B
JanbHEHIIIEM.

Crnenpl NpecTynHBIX JTEUCTBUM O MHUIMUPOBAHUIO TOPEHUS BO3HUKAIOT B CIy4yae
nojpkora W mpeactaBisatoT coboit octatku JIBXK um IK, Tpeitnepsi, dakensi,
YCTPOMCTBA ISl TIOJKOTa W T.I. DTU CJENbl KpailHE Ba)KHbI JJISl YCTAHOBJICHUS
¢akTa moaKora U pacKphITUs TaHHOTO MpecTymieHus. PaccMoTpens! oHu OyayT B
JadbHEWIleM (CM. BEPCHUIO O TIOXKOre).

TpamuuoHHBIE 711 KPUMUHATUCTUKA CJEeAbl (CIIeabl MEePBOM TPYIIIbI) OBIBAIOT
AHTPONOIreHHOT0 M TEXHOTeHHOro IMpoucxoxjaeHus. llepBeie npuHamIeKaT
YEeJIOBEKY, BTOpbIE - MAallMHE, MEXaHU3MYy, WHCTPYMEHTY WU HUX OTACIIbHOU
JeTanu. JTU clie[ibl HE MEHEe BaXKHBI JIJIS pacclieIOBaHUs MoXKapa, HEXKENU CIIe/Ibl
TOPEHHS] WU WHHUIMUPOBAHUSA TOPEHUsSA, T.K. MOTYT IO3BOJIUTH YCTAaHOBUTH (B
JIOTIOJTHEHHUE K IPUYHMHE 10XKapa), JMYHOCTb, IPUYACTHYIO K €r0 BOSHUKHOBEHHUIO.
Crnenpl Takoro poja Ha MECTe JIIOOOTO MPECTYIUICHHs, B TOM YHCJIE U Ha MECTe
noxapa, H3y4aeT pa3fedl  KpPUMUHAIACTHYECKOM  HAyKW,  Ha3bIBa€MbIU
TPACOJIOTHeH.

TepMuH «Tpacoyorus» MPOUCXOIUT OT (paHIy3CcKoro la trace- cien u rpedecKkoro
- logos- yuenme. T.e. Tpaconorusi - y4yeHHe O ciegax. JTa OJHA W3 HamboJjee
pa3paOOTaHHBIX B KPUMUHAIUCTUKE U YaCTO MPUMEHSIEMbIX Ha MIPAKTUKE OTpaciieit
KPUMHUHATUCTUYECKOU TEXHUKHU.

3aoauamu mpaconozuuecKux uccied08anuil A6AAI0MC:

- YCTAHOBJICHHE TPYIIOBOM NPUHAUICKHOCTH U UACHTUDUKALIMS
pa3nuYHbIX OOBEKTOB MO UX CJeAaM-0TOOpaskeHUusiM (HarpuMmep, YCTaHOBJIECHUE
YesioBeKa 1o cJe/laM €ro pykK, HOT, 3yOOB);

-YCTaHOBJICHUE MPUHAIJICKHOCTH YaCTeW €IUHOMY IIeJIOMY (Hamp., OCKOJIKOB
dapHoro crekia - pape JaHHOTO aBTOMOOWIIN);

- JMArHOCTHKA MEXaHU3Ma W YCJIOBHH clefo00pa3oBaHus (Harpumep,
npy U3ydyeHuu ciena (HOMKH Ha B3JIOMAaHHOM ceide, WM ciaefaa TOPMOKEHUS
KOJIEC aBTOMOOWJIS Ha acdabTe WIH Clie]] OT yAapa WM TPEHUS MPU 3arOpaHUH OT
(PUKITMOHHBIX UCKD).

Knaccuguxauyua cnedoe ¢ mpaconozuu.

[To xapaxTtepy cien000pa3yromux OOBEKTOB CJIEbI B TPACOJOTUU MPUHSITO
JNeMUTh Ha CJeAbl pyK, HOr, CleIbl OpyAud UM HMHCTPYMEHTOB, CIEIbl
TPAHCIIOPTHBIX CPEJICTB, )KUBOTHBIX U T.J.

ITo XapaxkTepy BO3JICHCTBHUS cJ1e1000pa3yIoLero 00beKTa Ha
CIIEIOBOCOPUHUMAIONIMN  TPUHATO  pa3iuyarh  claeAbl  KaKk  pe3yJbTaT
MEXaHHYECKOT0, XUMUYECKOT0, TEPMUUYECKOT0 BO3/ICHCTBUSI.

B 3aBHCHMOCTH OT COCTOSIHMSI, B KOTOPOM HaXOAWINCh OTHOCUTEIBHO APYT Apyra
cienoo0pasyromuii 1 CIEJOBOCIIPUHUMAIOIINK  OOBEKTHl PA3IHYAIOT  CIIEIBI
CTATUYECKHUE U JUHAMUYECKUE.
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Cratuueckue cieapl 00pa3yroTcs, €ClIi B MOMEHT KOHTaKTa CJIeI000pa3yomuii u
CJIEIOBOCIIPUHUMAIONTUN O0BEKTHI HE MEPEABUTAIOTCS OTHOCUTENBHO JAPYT JIpyra.
[Ipu >TOM popMa U BHEIIHHE MPU3HAKU CIIET000Pa3yIOIIEro 00beKTa aJeKBaTHO
BOCITPOU3BOATCS B cieliax. ITO Clelbl PYK C ManWUIIPHBIMU y30pamu, CIEIbl
oOyBH, cielbl IPOTEKTOpa Kosieca aBTOMOOWIS U T.1. Crenpl cTaTudeckue Oosiee
IEHHBbI, YeM JMHAMUYEeCKHe, T.K. B HHUX Jydllle (PUKCUPYIOTCS OCOOCHHOCTHU
CJIe1000pa3yIolIero 0ObeKTa.
Jlunamuyeckue ciaeapl oOpa3yloTcs MPHU TEPEMENICHHH CIeA000pa3yroIero u
CJICTIOBOCIIPHHUMAIONIETO O00BEKTa OTHOCHUTENIBHO Apyr npyra. Takue ciembl
BO3HHMKAIOT B pe3yibTaTe paspesa, pa3pyda, pacmmia, BOJOUYCHHUS NPEIMETa,
TOPMOXEHUHU TPAHCIIOPTHOTO CPEJICTBA TIPHU OJIOKUPOBKE KOJIEC (TOPMO3HOM Clie)
u
T.1. B nuHamMudeckux criemax penbepHbIC TOYKH CIEA000pa3yromero mpeaMera
O0TOOpa)KaroTCs HE B BUJE TOYEK, KAK B CTATUYECKUX CJIeJIaX, a B BUJIE Tpacc.
B 3aBucuMoOcCTH OT XapakTepa W3MEHEHUH CJIeIOBOCIPUHUMAIOIIETO OOBEKTa
CJIeNIbl pa3feisioTcs Ha OObeMHBbIE M MOBEPXHOCTHhIE. Hampumep, Ha TBepaom
noJIy cieibl 00yBH 00pa3yloTcs MOBEPXHOCTHBIC, HA CHETY WJIM MOKPOM TECKE -
0OBEMHBIE.
[To>kapHbIf cHENUAIUCT JOJKEH IMOMHUTh, YTO Ba)XHO HE TOJBKO MOTYIIUTh
MOXKap, BOCHPEISITCTBOBATh €r0 PACHpPOCTPAHCHHUIO U cOepedb MaTepHalIbHbIC
neHHoctu. He MeHee BaxkHO (a MOXeT ObITh, M 0OoOJiee Ba)XKHO), OCOOEHHO Ha
KpPUMHUHAIBHBIX MOXapax (MojpKorax), HaTM MU 00€3BpEIUTh MPECTYITHHKA.
[lopToMy cCOXpaHEHME CIENOBOM KapTHHBI TOKAapa - BaKHEMIIas 3aaada
MO’KapHOTO.
Mao oOHapYKHUTh CIIEbI, UX €I HEOOXOIUMO 3ahuKCUposams u COXpaHums 6
Heu3sMeHHOM 6ude, 4YTOObBI MOXHO OBIJIO B JalbHEUIIEM HCIOJIb30BATh.
[IpouieccyanbHast (ukcaiusi CIeIoB 3aKII0YaeTCs B MOJPOOHOM MX ONMUCAHUU B
MPOTOKOJIE W TMPUOOIIEHHH K MaTepuajaM YroJIOBHOTO Jieja B KayecTBe
BEII[ECTBEHHBIX JI0KA3aTEJIbCTB.
Kpumunanucrtuyeckas Gukcaius ciaeioB SBISETCS BCIIOMOTATEIbHBIM CPEJICTBOM
U e¢ MPUMEHEHHE 3aBUCUT OT KejaHus ciemoBareisi. CyliecTByeT HECKOJIbKO
CIIOCOOOB TaKOM (pUKCAIIUU:

-pororpadupoBanue;

-3apPHCOBKA;

-COCTaBJICHUE TIJIAHOB M CXEM;
-KOMIUPOBAaHWE C  TOMOIIBIO  CICHHAIBHBIX  MaTepuasioB  (HampuMmep,
JTAKTHIIOCKOTTUIECKOM TUICHKH );

-M3TOTOBJICHUE CJICTIKOB C 00BEMHBIX CJIC/IOB.
dotorpadupoBaHre CIEAOB MOXKET OBITh W 00s3aTEIBHBIM CPEACTBOM HX
dbuKcarm, eciau 3TU CJIeIbl He MOTYT OBITh U3BATHI C MeCTa OOHAPYKECHHS WU
XPAHUTHCS TIPU YTOJIOBHOM JIEJIE.
Bce  TeXHUKO-KpUMUHATUCTUYECKHWE  CPEACTBA,  WCIOJb30BaHHBIE IS
oOHapy>keHHUsl, PUKCAINUA U U3BATUS CIIEJOB, TODKHBI OBITh YKa3aHbI B MPOTOKOJIE
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CIIEICTBEHHOTO JEHCTBUS, TaK K€ KaK U Pe3yabTaTbl UX MPUMEHEHHUS B BHJIE
CJIETIKOB ¥ OTTUCKOB, (POTOCHUMKOB U 3apucoBOK. Credwt pyk. /lakmunockonus.
B kxpuMuHanmucTukKe TOJA ClelaMH pPYK dallle BCEero MOHMMAIOT OTIEeYaTKU
JaJIOHHBIX TOBEPXHOCTEH KOHIIEBBIX OTIENOB (HOrTeBbIX (hanaHr) manbiieB. Ha
KOHYHMKAX MaJblEB Yy YEJIOBEKAa MMEIOTCS TaK Ha3blBaeMble MaNWUISIPHBIC JIMHUH,
oOpasyioliue  ManWuIsipHble  y30pbl.  KpUMUHAIUCTHYECKUM  U3YYCHUEM
NaMWUSIPHBIX  Y30pOB 3aHUMAETCs pas3zesl Tpacojoruu - JakTwiockonus. K
HACTOAILIEMY BpPEMEHHU JJs KPUMUHAIMCTUYECKUX IleJied M3y4aroTcs U
UCTIONB3YIOTCS TMANWUIIPHBIE Y30pbl TakXKe M CPEJHUX W OCHOBHBIX (hajaHr
MaJIbLIEB, JIAJIOHEW, MOJOIIBEHHBIX ITOBEPXHOCTENM CTON W mnanbleB HOr. Ho
OTIIEYATKH HOTTEBBIX (panaHr (KOHYMKOB) MaliblieB HamOojee MHPOPMATHBHBI U
UMEHHO OHM €IIe B MPOIUIOM CTOJICTUM OBUTM HCIIONb30BAHBI JJISI YTOJOBHOM
pPEerUuCTpaliy TPECTYITHUKOB.

[Iyrem wu3yueHHs OTPOMHOrO MPAKTUYECKOrO0 MaTepuana U MPOBEIACHUS
HKCIEPUMEHTAIbHBIX MCCIIEJOBAHUN YAAJIOCh YCTAHOBUTH TPU BaXKHBIX CBOMCTBA
NAMUUISIPHBIX Y30POB:

1. Bo3Hukass B mepuon yTpoOHOM >KM3HM YEJIOBEKa, MaluUIIpHbIE
y30pbl OCTAIOTCSI HEU3MEHHBIMU JI0 KOHIIA €T0 JKU3HU.

2. [Ipy MOBEPXHOCTHBIX MOBPEKICHUSX PUCYHKU MAMUISIPHBIX y30pOB
yepe3 HEKOTOPOE BpEMSI BOCCTaHABIMBAIOTCS B IEPBOHAYAILHOM CBOEM BH/IE.

3. Hu y pasHbpIX JHI, HU Y OJHOTO W TOTO K€ YeJOBEKa HEBO3MOXKHO
BCTPETUTh ABYX M 0o0Jieeé OJMHAKOBBIX BO BCEX JeTalsiX Yy30poB. Kaxkmprid
AN PHBIN Y30D SIBISETCSA CTPOTO MHANBHIYAIBHBIM H HETTOBTOPHUMBIM.

OObnapy>xeHue CJIeJI0B MajbIeB U CIEAO0B HOT.

Crenpl MOTYT OCTaTbes U OBITH OOHAPYXKEHBI HA OyMare, CTEKJIE, IepeBe, METalIe,
KepamuKe, riacTMaccax. Ecim BU3yalnbHOTO OCMOTpA IS BBISIBIICHUS OTIIEYAaTKOB
OKa3bIBae€TCsl HEAOCTATOYHO, MPUXOJUTCS MpuOeraTh K MEXaHUYECKUM U
XUMHUYECKUM METOJIaM BBISIBJICHUS Cle10B. MexaHnuecKknue MeToAbl 3aKIH04ar0TCs
B 00paboTKe OOBEKTa MOPOIIKAMH XUMUYECKH WHEPTHOTO BeEIleCcTBa - rpadura,
AIFOMMHMS, XKeje3a U T.J.; XMMUUYECKHe METOJbl - B 00pabOTKe CreuuagIbHbIMU
peaKTUBaMU - a30THOKHUCIIBIM cepeOpoM, XUHTUIPUHOM U T.I1.

Crenpl nmanbpleB PyK, BBISIBICHHBIE C MOMOLIBIO OPOIIKOB, OOBIYHO MEPEHOCATCS
HAa CBETOKOIHUPOBAIbHYIO TIUICHKY, a CJEIbl, BBISBICHHbIE PEAKTUBAMH,
dotorpadgupyrorcs. Ilpu BO3MOXKHOCTH ClENyeT HU3bATH OOBEKT CO ClIEJaMHu.
3adukcupoBaHHBIE HA MECTE MPOUCIICCTBUS OTIEYATKU MAJbIIEB HAMPABISIOTCS
Ha JTaKTHJIOCKOITMYECKYIO IKCTIIEPTHU3Y.

Crenpl pyk Ha TIOKape TaKKe COXPaHSIOTCS - HE BCEr/la U He Be3Jle, HO UCKAaTh MX
uMmeeT cMbici. CrienuanbHBIMU METO/IaMU OHU OOHAPYKUBAIOTCS JTaXe O] CII0eM
KOIIOTH Ha >Mayy 1pu HarpeBanuu 10 400° C, ma crexne go 600° C, ma npyrux
HECropaeMbIX noBepxHocTax 10 850° C.

VYMenoe uccienoBaHue CIIEJOB HOT YK€ Ha MeCTe UX OOHapyKEHHUsSI MOXKET JaTh
ClIeIOBAaTeN0 BaxkHble AaHHblE. Cliebl MOTYT paccka3arb O TOM, KOMY OHH
NPUHAJICKAT - MYKYMHE WIHM KEHILIUHE, B3POCIOMY YEJIOBEKY WJIM MOAPOCTKY.
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[To3Bonsitor cynuth o Buae, ¢acoHe, Homepe o0yBu. Pasmep o00yBu maer
BO3MO>XKHOCTb OIIPENEIUTh C U3BECTHOM J10JIell BEPOSATHOCTHU, POCT YEJIOBEKA, HOO
OH IpUMEpHO B 7 pa3 Oojblie AIuHBL ero cronbl. [lo ciegam ycraHaBiuBaercs
HaIpaBJIEHUE, B KOTOPOM JIBUTaJICS YEJIOBEK; 110 TIOPOXKKE CIIEJOB MOXKHO CYJUTh O
COCTOSIHUM 4YEJIOBEKa, OCTaBUBLIETO cjeabl. EciM OHM OCTaBiIEHBI UYE€IOBEKOM
OYEHb IOJIHBIM WJIM HECIIMM Ha cebGe OOJBIIYI0 TSKECTh, OyIeT HaOJt0aThCs
yBEJIMUEHHAs IPOTUB CPEIHEN HOPMbI LIMPUHA [1ara U HECKOJIbKO YMEHbBILICHHBIE
JUIMHA U YTOJI I1ara.
OOHapy>KeHHBIE CJIebl HOT HEOOXOJAMMO COXPaHUTh B MPUTOAHOM JUIs
uccienoBanus Bujae. VX Ha0 YKPBITH C MOMOIIBIO MOAPYYHBIX MOJIBIX MPEAMETOB
- 00YeK, AMUKOB U T.1. [Ipy OTCYTCTBUHM ATHX MPEAMETOB CIIeJbl MOKPHIBAIOTCS
auctamMud (GaHepbl WM OCKaMH, YJIOKEHHBIMH Ha KUPIHYaX WIH JCPEBSIHHBIX
qypKax.
[TpoTokonupoBaHue Cle10B ABISETCS 003aTEIbHBIM, I03TOMY Ha OOHAPYKEHHBIE
CJIeJIbl HAJI0 yKa3aTh MOKapHOMY JI03HABATENIO WM COTPYIHUKY Muiuuuu. Kpome
3TOrO, MPU HEOOXOUMOCTH, BbI3BAHHBIM Ha MECTO I0Kapa SKCIEPTOM, a MPHU €ro
OTCYTCTBHUHU - J03HaBaTeJIeM 17001 cienoBareneM POU3BOJUTCS
¢dotorpadupoBaHue CIEI0B U UX MOJECIUPOBAHHUE (M3TOTOBJICHUE CIIETIKOB).
WNHoraa no3HaBaTento Mojae3Ho, He OTKIIAJIbIBasl, IPOWTH 1O HAIIPABJICHUIO CJIE/IOB.
Ectb MHOro mpuMepoB U3 MpakTHUKH, KOIZla TaKUM BOT OOpa3oM JI03HABATENIO U
COTPYOHUKAM MHJIUIMH IO TOPSYHM ClieJaM» yJIaBajoch OOHAapyKUTh
MOXHUIICHHOE C TIOJOXKEHHOTO OOBEKTa HMYIIECTBO M B KOHEYHOM CYETE
PaCKpBITh MPECTYIIIICHUE.

Cneovl mpancnopmusix cpeocme.
TpaHcTIOpTHBIE CPENCTBA OCTABISAIOT MPEXKJIE BCETO CIEABI KOJEC WM TYCEHUI] H,
pexxe, Cienpl APYrHMX dYacTel IBHKYIIErocs MexaHu3ma. Yare BCero ciemsl
TPAHCIIOPTHBIX ~ CPEACTB  MCCIEAYIOTCS  NpPU  JOPOKHO-TPAHCIOPTHBIX
IPOUCIIECTBUSX, HO MOTYT JIaBaTh Ba)KHYIO MH(POPMAIMIO U MPU paccieOBaHUU
MOKapoB.
[Tpu nmomxorax, HarpuMep, HaJl0 YCTaHABJIMBAaTh, HA KAKOM aBTOMOOMIIE ITpUEXau
(yexanu) NpecTyNHUKH, BBIBOUIUCH MaTepUaIbHble LIEHHOCTH C MOJO0KKEHHOTO
3aTeM OOBEKTa.
[Tpu paccrnenoBaHMM MOXapoB Ha TPAHCIOPTHBIX CpeACTBaxX (aBTOMOOWISAX, B
YaCTHOCTH), €CJHM 3aropaHWe TMPOM30IUI0 MO XOAY MABWKCHHS WIH TpU
CTOJIKHOBEHHH, ObIBAET HEOOXOAMMa PEKOHCTPYKIUS COOBITHI, HEMOCPEICTBEHHO
NPEIIIECTBYIONIMX 3aropaHuio. A Il TakoW PEKOHCTPYKIMH W HEOOXOAMMO
UCCJIEI0BATh CIEAbl TPAHCIIOPTHOTO CPENICTBA, OCTABIIMECS HA I0POre.
TpaHCTIOpPTHOE CPEACTBO MOXET OCTaBJATH CIEABl PAa3HBIX BUAOB, B TOM YHCIIC
CIIeJTbI TOPMOXKEHHSI, CIIC/bI, YKA3bIBAIOIIME HAIIPABJICHUE BUKCHHUS, CICIBI U JIP.
Crnenpl TOPMOXKEHHUSI - A3TO JIWHAMHUYECKHE CIIebl - OHU OOpa3yloTcs Npu
JBUKEHUM MAIIWHBI C 3aTOPMOXKEHHBIMU KOJIeCAaMH W TPEACTaBISAIOT COOOMU
CIUIOIIHYIO MOJIOCY C HEPA3IUYUMbBIM PUCYHKOM MpOTEKTOpa. [lJIMHa TaKUX MOJIOC
U WX XapakTep (HempepbIBHbIE WM TPEPHIBUCTBIE) C YYETOM XapakTepa
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JIOPOKHOTO TOKPBITUST Y TOTOJAHBIX YCIOBUH MO3BOJSIIOT CYAUTh O CKOPOCTHU
JBUKEHHUS aBTOMOOWJISE U UHTEHCUBHOCTH TOPMOYKEHHUSI.
Crnenpl mpOTEKTOpA - 3TO CTAaTUYECKUE CIe/bl (ClIeIbl KaueHUsI), OHH 00pa3yroTcs
B MOMEHT CONPHUKOCHOBEHHS  OINPEJCICHHOTO0 YyYacTKa [MpOTEKTopa ¢
MOBEPXHOCTHIO. PUCYHOK IIPOTEKTOpa MOKET OBITH MOBEPXHOCTHBIM U 0ObEMHBIM.
N ero oOs3arenbHO (QUKCUPYIOT (TyTeM omucaHus, (ororpagupoBaHus,
U3TOTOBJICHHUS CJICTIKOB).
Hccnenys crnenpl, OCTaBIIEHHbIE aBTOMOOWJIEM, OINPENEISAIOT WHIWBHyaJlbHbIC
OCOOCHHOCTH IIIMH, a TAaK)Ke IIMPHUHY KOJEH, OETOBOM YaCcTH MPOTEKTOPA, IIHHY
OKPYKHOCTH IIMHBI, 0a3bl aBTOMOOWIISI (PacCTOSHHE MEXKIY NEpeaHer W 3aaHei
ocsimMH). Bece 3T0 ¢ yyeTom THIa pHCyHKa IPOTEKTOpa MO3BOJISIET YCTaHABIUBATH
MapKy (MoJieJIb) aBTOMOOWIIS € LIEIbIO €r0 PO3BICKA.

Cneowt opyouit e3noma
B 3aBucumMocTH OT XapakTepa BO3JEHCTBUS OpyAHs Ha OOBEKT B3JIOMa CIIEIBI,
00pa30BaHHbIC ATUMH OPYJIUSIMH, MOTYT OBITh pa3/ieJIeHbl HA TPU OCHOBHBIX THUIIA:

- cJe/Ibl JaBIICHHUS;

- CJIE]IBI CKOJIbYKEHUSI

(TpeHus); - cienbl pe3aHusl.
Ha nro6om moskape o0beKkTa ¢ MaTepuaIbHBIMU I[IEHHOCTSIMH HAdallbHUK Kapaylia
JIOJDKEH OBITh TOTOB OTBEUYATh HA BOIIPOC - KAKKUE JIBEPU, OKOHHBIC PEIIETKU U T.1.,
U KakuM o0pa3oM, JIOMaju €ro NOJYMHEHHBIE M0 MPUOBITUM HA MECTO MOXkapa, a
Kakue Yyxxe Obu B3jioMaHbl. Co B3JIOMaHHBIMU Hajgo OBbITH MPEAEIIbHO
aKKypaTHBIMHU.

Ecnu xoHTeliHEp, BaroH, moMeueHue orioMOMPOBaHO MM OMEYaTaHO:

a) BCKpPBIBANTE €ro TOJBKO IO KpailHell HyX /e - Korja B IOMEIIEHUH Ha-
OJIFOJA0TCS MPU3HAKU TOPEHUSI M MHBIM ITyTEM TYJla HE MOMAacTh;
0) mpexae, 4eM OpyJaoBaTh JIOMOM, HAJ0 HE IMOJCHHUTHCS MOCBETUTH HAa JBEPh
dboHapeM W YCTaHOBUTH, Ha MeCTe€ M IieJa Ju TuiomMOa. Bpemenu sTo 3aiimer
HEMHOTO (CeKyH/bl), a TMOoJydeHHas WH(GOpMAIUs MOXKET OKas3aThCs KpanHe
IIOJIE3HOM U1l JAJbHEMIIEr0 pacCciaeqOBAHUS.
HyxHo oOecrneunTh COXpaHHOCTh B3JIOMAaHHOW JBepU - HE TOMNTAaTh, HE
3aXBaThIBaTh pyKaMH. B OTIEIBHBIX CHUTyallUAX I1€J1€CO00pPa3HO CHSTh JBEPH C
neTesnb U yoOpath B MECTO, T1ie OyieT obecreueHa ee COXpaHHOCTb.
Hano oOpamarb BHUMaHue M Ha CIEIbl HEYJIABIIETOCs B3JIOMA; OHU MOTYT
BO3HHMKHYTb, HAIIPUMEP, KOT/1a MPECTYITHUK CHayana XOTell B3JIOMaTh PEIIETKY Ha
OKHE, HO HE CITPaBUBILIHUCH, B3JIOMaJl 3aMOK Ha JIBEPH.
CrnuieHHbIe 3aMKHA HE HAJ0 TONTAaTh HOTaMU, UX CJIEAYyeT Moao0paTh U OepexHO
yIaKOBaTh, TOMHS O BO3MOXKHBIX OTIEYaTKaX MaJbIICB.

dukcarys 0OHAPYKEHHBIX CIIEI0B OPYAUi B3jI0Ma MPOU3BOIUTCS:

- CJIOBECHBIM OIMCAaHHUEM B IPOTOKOJIE OCMOTPA;

- (hoTocremKoii;

- MOJIETTMPOBAHUEM (CIIETIKU CIELUAIbHBIMU NacTamu). Ceopesuiue dymazu

u opy2ue op2anuyecKue Mamepuaibsl.
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HccnenoBanue cropeBmux Oymar 0ObIYHO HE OTHOCUTCS K 3aJa4aM TPACOJIOTHH H,
TEM HE MeEHee, paJud HEKOTOpbIX Oymar, HuX YHUYTOXKEHHUS, HWMHUTALUU
YHUYTOXEHUS, WM COKPBITUS XHUIIEHUS M MOXET OBITb YCTPOEH IMOJKOT.
[ToaTOMy KpaTko OCTaHOBUMCSI Ha TOM, Kak o0Opamarbcsi CO CropeBIIMMU
OyMaraMu M Kakyro [IEHHOCTh OHU TIPEJICTABIISAIOT /I KPUMUHAIUCTA.
HyXHO MOMHUTH, YTO CKOJb Obl CHJIBHO HE OblIa mepeyrieHa Oymara, eciu
JIMCTOK COXPAHWUJICS, TO MOKHO YCTaHOBUTH MPUPOAY OymMaru M HalMUCaHHBIA Ha
Hel TekcT. [lo TekcType M cocTaBy SKCHEPT MOXKET YCTaHOBHUThH, YTO ATO 3a
Oymara, mpocTas Wi OaHKHOTa, pyOJib 3TO, NOJUIAp WM WHAS WHOCTPaHHAs
BaJltOTa. TEKCT Ha Oymare TakKe MOXHO BOCCTaHOBUTbH, €CJIM OHA JIOCTATOYHO
XOPOIIIO COXPAHUIIACH.

[TosToMy Ha MecTe moxapa He00X0UMO:

a) 0 Mepe BO3MOXKHOCTHU HE TPOTATh M COXPAHATh OCTATKU OyMmar, €CJid BbI
TYIINUTE MOXkap B 0aHke, oduce, CIyKeOHOM MOMEIEHUU Mara3uHa, CKiaja v T.1.

0) IS MpeKpallleHrs TOpeHrs Oymar ux HajJ0 U30JIMPOBATh OT MPUTOKA
BO3/lyXa, HAKpbIB KacTprojied, O0akoM U TOMY TMOJOOHBIMH TOJAPYYHBIMU
cpelncTtBamu. 3ajJyBaHHe WJIU, TeM OoJiee, mojavya BObl MOBJICKYT 0€3BO3BPATHYIO
yTepro Oymarm.
B) €CIId JOKYMEHTHl WJIM JICHbI'U HaXOIATCS B ceM(e WU >KEIE3HOM SIIHKE
(mkady), TO HE CJIemyeT ero OTKphIBaTh cpasy mocie mnoxkapa. Ceid momxeH
OCTBITh, MHAUE JOCTYIN BO3JyXa BHYTPb MOET IMOBJIE€Yb BCIBIIIKY U OBICTPOE
YHUYTOKEHUE OTHEM COIEPKUMOTO. Beuwyecmeennvie cnedvl 0u0n02uueckozo
RPOUCXO0HCOCHUA.
[Ton BelIeCTBEHHBIMU CleAaMU OMOJIOTMYECKOTO MPOUCXOXKICHUS MOHUMAIOTCS
CJie/Ibl KPOBH, CIIFOHBI, CIIEPMBI, MPOYUX BBIJICTICHUM YE€TOBEUECKOT0 OpraHu3Ma.
Yamie Bcero 00ObeKTaMH UCCIICIOBAHUSI CTAHOBATCS cliesibl KpoBu. [loxap, TouHee
MOKOT, JTOCTaTOYHO YacTO HCIOJb3YETCS MPECTYIHUKAaMU KakK CpEeICTBO
YHUYTOXEHUS CIIEI0B IPYroro NpecTyIUIeHHs, U, B YaCTHOCTH, YOUICTBA.
B HacTosimiee BpeMs € yCHEXOM NIPOBOJATCS MCCIEAOBAaHUSA IMSTEH KPOBU
pasmepoMm 10 1x2 mMm. HMccnenoBaHue MO3BOJISIET YCTAHOBHUTH IPYIIY KPOBH B
MSATHAX, KOTJa UMEIOTCS XOTsS ObI JIB€ MPOMUTAHHBIE KPOBHIO HUTOUKH JUTMHOW J10
0,5 cMm. Pemraetcst u Bonmpoc 0 MoJ0BOM ¥ pETMOHAIIBHOW MPUHAIIEAKHOCTH KPOBH.
CoBpeMEHHBIMU CPEICTBAMH U METOJMKAMU OOHApPYKHBAIOTCS JIa)K€ 3aMBIThIE
MATHA.

3ajadya MOXKAPHBIX - CJEAbl MO BO3MOXHOCTH HE CMBITh, HE 3aTONTAaTh,

COXPAHUTH JJIsI CJIC/ICTBUSI.
Crnenpl KpOBU MOTYT HaXOAUTHCS MOBCIOAY - Ha MOJY M CTEHaX MOMEIECHUs, Ha
MeOenu U IPyrux MpeaMerax, Ha Teje W OACKJE MOTEPIICBIIEro U MPECTYITHUKA.
OHU MOTYT OCTaThCsl HE TOJBKO TaM, TJ€ COBEPIICHO YOUHCTBO, (CKaXkeMm, B
MOJOXKEHHOM M CrOpeBIIEl KOMHATe€ KBapTUPbI), HO U IO TPAacCce€ BOJOYECHUS
TeJa, B IPUXOXKEN, KOPUAOpE, KyxXHe, TyalleTe, BAHHOW KOMHATE, IJle TPECTYIHUK
OTMBIBAJICS. DBbIBAJIM clydaw, KOrJa CJeAbl KPOBU HAXOIWJIM B KOJIEHAX
KaHAJIM3AIIMOHHBIX TPYO, CIYKUBIIUX /I OTTOKA BOJIBI M3 BAHHOM.
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[Ipu wccrnemoBaHWM CIIENOB KPOBU TEPEN OKCIEPTOM CTaBATCA OOBIYHO
CJIEAYIOIIUE BOIIPOCHI:
- SIBJISIFOTCS JIM TAHHBIE MISITHA CIeAaMu KPOBU?
- IIPUHAJJIEXKAT JIM OHU YEJIOBEKY WJIU dKUBOTHOMY ?
- MOIJIM JIA JaHHbIE CJEAbl MNPHHAMICKATh MOCTPAIABIIEMY,
OJ03PEBAEMOMY MJIM 3TO UCKITFOUAETCS?
- KaK JIaBHO 00pa30BaIUCh CIEbl KPOBU?
- NPUHAJIEKAT OHM MYKUMHE WIM JKCHIIMHE, B3POCIOMY
YEJIOBEKY WM MJIaJICHILy ?
- W3 KAakOW 4YacTU Tejla BBITEKJIA KpPOBb, CIEAbl KOTOPOU
0oOHapyKeHbI?
B nHacTosmiee Bpemsi B cucteMe CyAeOHO-MEeIUIMHCKON SKCIIEPTU3bI CO3AAI0TCS U
aKTUBHO PAa3BUBAIOTCS  JTAOOpAaTOpUM TEHETHYECKMX HCCIICNOBAHUU, TJIe
MPOBOJUTCS TE€HOWJACHTHU(PUKALMOHHAA dKcnepTu3a. M3yyaercs reHeTHYecKui
kon, JHHK, comepxamuecs B kieTkax opraHu3Mma. I[lpuueM wuccienyroTcss He
TOJIBKO KpPOBb, HO U TKaHW, KOCTH, JApPyrHe CJeIbl OHOJOTHYECKOIro
IPOMCXOXKICHHUS; YCTAHABIMBACTCS HMX NPUHAMICKHOCTh KOHKPETHOMY JIHILY,
PAa3JIMYHBIX YaCTEU TPYyIla OJTHOMY UY€JIOBEKY; KPOBHOE POJICTBO JIUIL U T.[I.
O coxpaHHOCTH CJIE€IOB KpPOBH B YCJIOBHUSAX moxkapa. IIpum HarpeBaHuu KpoOBb
BciyunBaercs. L[BeT ee ctaHOBUTCS Oypo- YepHBIil, a 3aTeM uepHblid. Peakiueli Ha
MEPEKUCh BOAOPOJIa KpoBb ompenendercs npumepHo ao 250 °C. Ilo apyrum
MeTojJiaM U 00Jiee BLICOKUM TeMIepaTypaM JTaHHBIX HET.

Bonpocwl ona camonposepku.

1. HazoBuTe Tpu OCHOBHBIC TPYMITBI CIEAOB, IMOJICKAININX BEISIBICHUIO
Ha MeCTe ToKapa.

2. UT0 Takoe aHTPOIOTeHHBIC CIIEbI?

3. UT0 Takoe TeXHOTEHHBIE CIIEIbI?

4. Yro Takoe CTaTMYECKHE MW  JUHAMHYECKHWE, OOBEMHBIE U
MOBEpPXHOCTHBIE crnefbl? [IpuBenuTe mpuMepsl.

5. Kakue cnocoObl KpUMHUHATUCTUYECKON (Qukcanuu cienoB Baw

n3BecTHBI? 6. Kak Ha3piBaeTcs pasziesl TPacoJIOTHH, HM3YyYarOUUd OTHEYaTKH
MaJIbIEB PYK?

7. Kakue cBoiicTBa MNaNWUISPHBIX Y30POB MO3BOJISIIOT MPUMEHSThH
OTIEYATKH MAJIbLIEB PYK I UICHTU(PUKAIUUA TUYHOCTH ?

8. Kakyto nHdopmanuio MOXHO MOJYYUTh UCCIEAOBAHUEM OTIIEYATKOB
HOT?

Q. Kakyto nuHpopmMaiinio MOXKeT JaTh SKCIEPTHOE UCCIEIOBAHUE CIIEI0B

TPAHCIIOPTHOTO CpPEACTBA?

10. Kak coxpanuTh A0 mpHe3da d3Kchepra oOHapyX eHHbIE B pailloHe
MecTa Moxkapa CJIeJ[bl HOT YeJIOBEeKa WM KOJIeC aBTOMOOMIIS?

11. Kakue Mepbl NpeANnpUHUMAIOTCS ISl TOTO, YTOOBI COXpPaHUTh Ha
MECTe MoKapa OCTaTKU CropeBIInX Oymar?
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12. Kakue Bompochl MOTYT OBITh IMOCTaBJIEHBI MEpPE] 3KCIEPTOM NpU
UCCJIEJOBAaHUH OCTATKOB KPOBH, OOHAPYKEHHBIX HA MECTE ITPOUCIIECTBUS?

Tema 4. Kuno-, ¢oTo-, BUjeochbeMKa U 3BYK03aNiCh MPU 0CMOTPe MecTa
NMPOUCIIECTBHSA.

OcHoeHoe codepicanue memol.
[Mon xpummHamucTHueckoil (oTtorpadueld MOHMMAIOT HAy4YHO BBIPAOOTAHHYIO
CHCTEMY METO/IOB M CIIOCOO0B (POTOCHEMKH, UCTIOIB3YEMbIX MIPH CIECICTBEHHBIX U
OTEepPaTUBHO-PO3BICKHBIX ACUCTBUAX, a TAKXKE MPH SKCIIEPTHBIX UCCIIETOBAHUSIX.
@DOTOCHUMKH TPUJIAraloTCsl K NPOTOKOJAM CIEACTBEHHBIX AeiicTBuil (cT. 166
VIIK) nnu K 3aKII0UE€HHIO SKCIEpPTA.
MeTtoapl U crmocoObl KpUMHUHATHUCTUYECKOW (oTorpaduu mo cBOMM IENsAM U
BO3MOXKHOCTSIM MOTYT OBITh OTHECEHBI JIMOO K 3ameyaTieBaloluM, JTH00 K
uccienoBarenbckuM. K 3amevaTyieBalollUM — OTHOCATCS — MAHOPAaMHasd,
U3MEpUTENIbHAs, PENpOAYKIIMOHHAs, CTEPEOCKONMYECKasi, OIO3HaBaTejIbHas U
KpynHoMmaciitabHas cbeMkH. K nccnenoBarenbckuM — MUKpOCheMKa, (POTOChEMKa
C LIEJIbI0 YCWJIEHHS KOHTPACTHOCTH HM300pakeHUs U (POTOChEMKA B HEBUAMMBIX
Jdy4ax CIEeKTpa.
UroObl MMETh HAIJSIIHOE TIpelcTaBiIeHHe O QororpadpupyeMoM OOBEKTE,
CJIEJIOBATENh JOJHKEH MOJIYYUTh HECKOJIBKO CHHMKOB, MPHYEM JENAIOTCS OHU C
TaKUM pacyeToM, 4YTOOBl H300pakaemble Ha HHUX OOBEKTHI PA3TUYAIUCH II0
CTETICHU OXBaTa U MO CTENEHU yMeHbIneHus. s 3Toro poTtocreMKy MpoU3BOAAT
C Pa3HBIX PaCCTOSHUIN U U3 PA3TUYHBIX TOYEK.
CymiecTByeT opyUeHTHpYIOLas, 0030pHasi, y3/10Bas U JieTajabHas (POTOChEMKA.
Opuentupytomasi QoTochbeMKa MPUMEHSIeTCS I 3amedyariieHus] Kakoro-JInbo
ydacTka WM OOBEKTa OJHOBPEMEHHO C OKpykaromieih oOcranoBkoil. Ha
OpUEHTHpYIOIIEM  (POTOCHHMKE  JOJDKHBI ~ OBITb  BHUJHBI  TEPPUTOPUS
OCMaTpUBaeMOro OOBEKTa, OKPYXKAIOLIUE €ro CTPOeHHUs, MyTH MOAXoJda U
nojbe3a. CHUMKY IPOU3BOAATCS C Pa3IMUHBIX TOYEK.
O0630pHast (oTOCheMKa CIYKUT JJisl 3amedyaTyieHusl ydacTka Wi o0bekTa 0e3
oKkpyxaroieid ooctaHoBku. Ha 0030pHOM (DOTOCHMUMKE [TOJDKHO OBITH BHIHO
ocMaTpuBaeMoe MecTo moxapa B 1eiaoM. O030pHas cheMKa MPOBOAUTCS ¢ Oosee
OU3KOTO PAacCTOSHUS, YeM OopueHTupytomas. Ha cHUMKE MOMKHBI OBITH BUIHBI
OOBEKTHI, UMEIOIINE 3HA4YeHHWE NJsi paccienoBaHus. CHUMKH TPOU3BOISTCS C
pa3HBIX TOYEK, WHOTAA TMPOTHUBOIOJIOKHBIX IPYT NpYyry (BCTpeuHas CHEMKA).
CHMMKM JOJDKHBI JOMOJHATH JAPYr Apyra, 4yToObl aaTh HauOoyiee MOJIHOE
MPEICTABICHUE O MECTE MOXKapa B IEJIOM.
VY3noBas ¢oTOChEMKa WCIONB3yeTCs Ui 3amledyaTiieHus HaumOojee BaKHBIX
Y4acTKOB, 0OBEKTOB, clieZIoB. MOXKET ObITh HAMEUEHO HECKOJIBKO Y3JIOB C YYETOM
XapakTepa TePMHUECKUX MOPaXEHHUH, MOTEHIUAIbHBIX MCTOYHHKOB 3a)KUTAHMS,
CIENOB IPECTYINHBIX ACUCTBUNM, KPUMHUHAIUCTHUUYECKUX CIEI0B. TOYKY CBEMKHU
BBIOMPAIOT C TAKUM PACUYETOM, YTOOBI MOTHOCTHIO OXBATUTH YYACTKU U OOBEKTHI,
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UMEIOINE 3HAYeHHWe sl paccienoBanus. [lomoxenue d¢oToamnmapata npu
y3710BO# (pOTOCHEMKE — MPOU3BOJILHOE (CBEPXY, COOKY, CHUZY).

JleranbHas (oTOChEMKa CIYKUT I 3aleyaryieHus BHENIHUX MPU3HAKOB
KOHKPETHBIX BEIIECTBEHHBIX JI0KA3aTEIbCTB U CJIEIOB.

N3rorosienne u odopmienue ¢poro Tadauum. POTOCHUMKH, OTPAKAIOIINE
MpoLleCC U PE3YNbTAThl CIEACTBEHHBIX ACUCTBUM, odopmisitorcs B Buae ¢GHoTo
Ta0JIMI], KOTOpbIE MpPUJIAraloTCsi K MPOTOKoJaM. VX Ha3HaueHue - HarJsSIHO U
MOCJICIOBATEILHO TIOKa3aTh (DaKThI, BBISIBIICHHBIE B PE3yJbTaTe CIIEICTBEHHBIX
nerictBuil.  ®OTO  TAaOMUIBI  M3TOTABJIMBAIOTCS  JIMLIOM, MPOWU3BOAUBIINM
($OTOCHEMKY, C COOJTIO/ICHUEM CIEAYIOMNUX 0OUIUX MPaBUJIL:

- CHUMKH B  (oro Tabmmme  pacmojararoTcsi B TOPSIKE,
COOTBETCTBYIOIIIEM MOCJIEI0BATEILHOCTH OMUCAHUS B MPOTOKOJIC 3aN€YaTICHHBIX
Ha HUX (PaKTOB (OPUEHTHPYIOUTHE, 0030pHBIE, Y3TIOBBIC, AeTAbHEIE). Bece CHUMKH
B (hOTO TaOIMIIE UMEIOT €UHYI0, MTOCIEAOBATEIbHYIO HYMEPAIIHIO;

- HAJUCU TIOJ CHUMKAaMU JIOJDKHBI DPACKphIBaTh HUX COJEPIKaHUE,
KOHKPETU3UPOBATH OOBEKT U MECTO CHEMKH.

VYka3pIBaTh B HAAMKUCSIX METObI, BUJbI CheMKH (MTAaHOpaMHAasl, OPUEHTUPYIOIIAS U
T. 11.) HeLleJIeco00pa3Ho, €CIIU ATO HE HECET JIOMOJIHUTENIbHON NHGOpMAIINH;

- CHUMKH B (hOTO TabNuIe JOJKHBI ObITh B3aUMOCBsI3aHbl. OOBEKT Ha
JIeTaTbHOM CHUMKE (UKCUPYETCS Ha Y3J0BOM; OOCTaHOBKAa, OTpa)KEHHAas Ha
y3JI0BOM CHHMMKE, MOKa3bIBaETCsA Ha 0030pHOM. [Ipu 3TOM Ha OPUEHTUPYIOIIUX U
O0030pHBIX CHUMKAaX CTpPEJIKAMU YKa3bIBAIOTCS MECTa PACMHOJIOKEHUS OOBEKTOB,
3a()MKCUPOBAHHBIX Ha Y3JOBBIX M JETAIBHBIX CHUMKax. CTpelKu-yKazaTeau
HYMEPYIOTCS, a B HAAMUCAX MO CHUMKaMU TOSICHSIIETCS, HA YTO OHU YKa3bIBAIOT:

- CHUMKH PEKOMEHIYeTCs HW3roTaBiauBaTh (popmaroM 13x18 cm 3a
UCKIIIOYUEHUEM OpPUEHTUPYIOMIMX ((pparMEHTOB MaHOPAMHBIX) M JETaJIbHbIX,
KOTOpbIE MOTYT ObITh W MeHbIero ¢gopmara. X HakjIeumBalOT HA CTaHIAPTHHIC
OmaHku (POTO TaONMII WM HA JIUCTHI IJIOTHOW OyMaru, MCIOJIb3ys JIO00M KIIEH,
KpOME CHJIMKaTHOro (OT HEro €O BpPEMEHEM TMOPTUTCS H300paxeHue).
[losicHUTENbHBIE HAIIIUCU JIEJIAKOTCS HA MUINYHIEW MAIIUMHKE [0 HaKJIEHKH
CHUMKOB. KaXJIbli1 CHUMOK CKpEIUISieTCS OTTHCKOM I€YaTy TaK, YTOObI 4acTh €ro
Obl1a oToOpakeHa Ha OiaHke poro Tabmuibl. @oTo Tabyuila, BHE 3aBUCUMOCTH OT
KOJIMYE€CTBA CHUMKOB, UMEET €IWHBIN 3arojoBok. DoTo abiuila MmoAmUChIBaACTCs
JIUIIOM, €€ M3TOTOBUBIIMM, U jo3HaBaTeneM. Ha mocineanem nucre Goto Tabiuilbl
HAKJIEUBAETCsl KOHBEPT, B KOTOpHIA TOMemiaroTcsi HeraTuBbl. KOHBepT
OTeYaThIBACTCHI.

IIpumeHeHune BUI€03aNIMCH NPU MPOBEACHUN CJEACTBEHHbIX IeHCTBHIL.
Buneo3anuch nMeeT sIBHbIE MPEUMYIIECTBA Mepe]] KHHOChEMKON U (POTOCHEMKOM.
OHa 3HaYUTENBLHO MPOIIE, TEXHOJIOTHYHEH, faemiesie. [lomydaembie MaTepuabl He
TpeOyroT 1abopaTopHO 00pabOTKH, a MX KAa4eCTBO KOHTPOJUPYIOTCS MO MEpe
BBITIOJTHEHUS BuUjco3anucu. Kpome TOro, BHUI€03alUCh IMO3BOJISIET CHHXPOHHO
(bUKCUpOBaTh U300pPAKEHHE U 3BYK.
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Kak u Qorocbemka, BuAeO3amuch UCHOIB3YETCS B KAYECTBE JOIMOJHUTEIBHOTO
cpelnctBa (pUKcalMy Tpollecca U Pe3ysbTaTOB CIEACTBEHHBIX AehcTBUM. OHa
MPOBOJUTCS, KOTja Tpedyercs: 3adUMKCUpOBATh Takue ACHCTBUS B JUHAMHKE, C
OCOOEHHOCTSIMU TOBEJICHUS UX YYACTHUKOB WJIM HEOOXOAMMO HATJIAIHO MMOKA3aTh
3HAYUTEIBHYIO MO TUIONIA/IH, CIOKHYIO U Pa3HOOOpa3HyI0 00CTaHOBKH', HAPUMEP
MECTO MPOMUCIIECTBUSI.
TakTuueckre OCOOCHHOCTH CIJEICTBEHHBIX JCUCTBUI M pElIaeMbIX IPU 3TOM
3aJa4  MPENONPENeNIIOT BHABI BHUACO3ANUCH (OpPHEHTUpPYIOIIAsi, OO30pHasd,
y3JI0Bas, JeTaiabHas) U METO/bI (MaHOpaMHasi, OIO3HABATENbHAS U T. I1.), KOTOPBIE
B OCHOBHOM OCTAIOTCSl TEMH K€, YTO U TIPU (POTOCHEMKE.
B Hauane BuaeO3amMCcH JI03HABATENb MPEACTABISAETCS (HA3bIBA€T CBOM 3BAHME,
JOJKHOCTh, (DaMUJIMIO), a 3aTeM MOSCHSET, KaKoe CIIEICTBEHHOE JEHCTBHUE, MO
KaKOMY YTOJIOBHOMY JE€JIy NMPOBOJMUTCS C MPUMEHEHHUEM BUICO3AIMUCH. 3aTEM OH
NPEACTaBISIET BCEX YYAaCTHUKOB CIIEJICTBEHHOTO JeUCTBUS ((PUKCUPYIOTCS
KPYIHBIM TUIaHOM), Ha3bIBaeT JaTy, BpEMs, MECTO BHJCO3alMCH M KEM OHa
npousBogutcs. Ilocne storo ¢ukcupyercs mporuecc ¥ pe3yiabTaTbl COOCTBEHHO
CIIEICTBEHHOTO JIEHCTBUS. 3aK/IIOUMTENbHAsI YacTh BHJICO3AIUCH, TJE€ BCE
YYaCTHUKU CJIEICTBEHHOTO JEHCTBUS JIOJDKHBI TOJATBEPAUTH MPABHIBHOCTD
3a(pUKCUPOBAHHOTO, 3a4acTyl0 MPOBOAUTCSA B MOMEIICHUU IOCJIE MPOCMOTpa €e
pe3ynbraToB. dDakT MCNONB30BAaHUS BUACO3ANUCH PETUCTPUPYETCS B MPOTOKOJE
ciecTBeHHOro aeictBud. [locne mpocmMoTpa Kaccera ¢ 3aluChi0 OMEYaThIBAETCS.
Ha koHBepTe CTaBsTCS MOMANWCH JIHUIA, TMPOBOJIMBIIETO CHEMKY, AO3HABATENs U
noHAThIX. Kaccera XpaHUTCS BMECTE C JIETIOM.
Oco0enHocTH (POTOCHEMKH U BUACOCHEMKH IPH PACCIeA0BAHUH JIeJ] 110
oKapam.
Oco0oe BHMMaHuE MpU (POTOCHEMKE HA MECTE MO)Kapa HEOOXOAMMO YIEISITh
JMYHOM 0€30MaCHOCTH M COXPAHHOCTHU anmnaparypsi!
[Ipu poTocheMke noxapa MOKHO BBIACIUTH JBa Tara:
1. poTocreMka BO BpeMsl TYILICHHUS;
2. hoTocheMKa TIpU (UKCAIMU PE3yNbTaTOB TOXKapa U
IPOU3BOJICTBE CJIEACTBEHHBIX JeiicTBuil. Pabdora BO Bpems
TylIIEeHHS.
PaGoTa BO Bpems TyIIEHHS JOJIKHA CTPOUTHCS TaKUM 00pa3oM, 4TOOBI OTPa3uTh
BCE MOMEHTHI TymieHus. OCHOBHOE BHUMAHHUE JTOJDKHO yIEJSATHCS YCTAaHOBICHUIO
30HBI BOSHUKHOBEHHS MOKapa, TAKTUYECKUM JCUCTBUSAM IMOAPA3/ICICHUN.
[Ipu3Haku, Ha KOTOpPbIE HEOOXOAMMO 00paIaTh 0CO00E BHUMAHUE:
- 00Jiee THTEHCUBHOE TOPEHHUE;
- HanOOJIbIIIEE KOJIUYECTBO JIBIMA;
- cnenuduyueckas OKpacka IpoyKTOB TOPEHHUSI.
IIepBoHavanbHBIE IEMCTBUS HA MECTE MOXKapa.
- yCTaHOBUTH HanboJiee BaXKHbIE MECTa;
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- COPUEHTUPOBATbCSI HA MECTHOCTM M HaWTH (YCTAaHOBHTH)
OTIpPABHbIE TOYKU CHEMKH HJII ChEMKH - BO3BBILIEHHBIE MECTA, KPBIIIU
aBTOMOOUJIEH, MEXaHUYECKHE JIECTHULIBI U T.I1.

[locne 3T0or0, B 3aBUCUMOCTH OT Pa3BUTHSI COOBITHI, BO3MOKEH MEPEX0/] K IPYyruM
TOYKaM CHEMKH.

Haunyuimme pe3ynbTaThl ChbeMKH TOKapa BO BPEMEHH OyAyT MOJy4aThbCsl MpU
CbEMKE C OJHOMMEHHBIX TOYEK, B OJHOM HallpaBJICHUU C 00s3aTEIbHON
dbukcamueit (3amuchi0) aCTPOHOMHUYECKOTO BPEMEHU B MOMEHT CHEMKH Ka)KIIOTO
kanpa. HawmbGomee »¢h(dEKTUBHBIII METOM COCTOMT B TIEPHOJUYCCKOM 00X0j1e
o0BeKTa, T.€. B TIEPUOAUYECCKOM OIPEACICHHOM TIEPEABMKEHUN OIepaTopa,
CHUMAIOILIETO MOXap, OTHOCUTEIBHO O0BEKTA.

[lo xapakrepy ABMKEHUS ATOT METOJ IMOAPA3JAEIAETCA Ha CIEIYIOUIUME CIOCOOBI
o0xopa:

- KPYTrOBOM;

- JVUHENHBIN (TOpEHUE TMPOUCXOJUT C OJHOM CTOPOHBI OT
oreparopa);

- CJIOXKHBIM (COYeTaHUE OJHOTO W3 MPEABIAYIIUX CIOCO0O0B, C
3aX0J0M Ha 000COOJICHHBIE YYACTKH);

- 06e3 00xoja (TOYEUHBIN) C MPUMEHEHUEM Pa3IMYHON CMEHHOMN
ONTHUKH.

Kaxnaplii u3 3THX CHOCOOOB MPUMEHSETCS B 3aBUCUMOCTH OT OCOOEHHOCTEH
noxkapa, pa3MepoB TOTO UJIM UHOTO 0OBEKTA, XapaKTepa 3aCTPOUKHU U TUIAHUPOBKHU
MecTHOCTH. Ocoboe BHUMaHKE MpU 00X0Jax 0OpalaeTcs Ha 3BaKyalus JIIoAeu u
JKUBOTHBIX, OBICTPOE PACHPOCTPAHEHHE TOPEHUSI B KaKOM JMOO HaIpaBJICHUH,
BCTIBIIIIKY U T.II.
Ocobennocmu OHeBHOU CbeMKU NPU nojicape.

JlHeBHast cheMKa, KaK MPaBHUIIO, OCOOBIX CIIOKHOCTEH HE BBI3BIBACT. XOTS U 371€Ch
€CTh CBOU OCOOCHHOCTH:

- npu CheMKE Ha uepHO-Oenblii  (doToMarepuan  Jydlie
"mpopabaThiBaeTCs" AbIM M 00JIee €CTECTBEHHBI TOHA, HO TUIOXasi (PUKCAIUS
IUTAMEHH, TPU KCTIOJIB30BAHUM IBETHOW IUICHKM TOJydaeTcss OOpaTHBIN
s dex;

- CHIDKAeTCsl KOHTpAcT, OCOOCHHO IIpH TyMaHe (MOKpBIE,
OJsiecTsIME TPEAMETHI BBITIIAIAT 00JI€€ TEMHBIMU);

- Ipu ChEMKE BO BpeMs JOXIsi WIM TyMaHa o00s3aTelbHO
MPUMEHSTH OJIeH bl (UTOOBI N30€XkKaTh KAy U OpbI3rh);

- 3¢ eKT TymaHa Ha TUICHKE MOXET BBI3bIBATH PACCESIHHBIN JTbIM
(BBIXOJ - MpUMEHEHHEe 00Jiee KOHTpAacTHOTO hoToMaTepuaia);

- 3UMOM, Ha (OHE CHera, MPeaMEThl BBITJIAIAT 00Jiee TEMHBIMHU
(cHUMaTh Ha MSATKOM HETaTHBHOM MaTepualie; MPUMEHSATh OJICH]IBI;
HKCIIO3UIMIO  YCTaHaBIMBaTh MO  Haubosee  BaXHOMY  OOBEKTY
(uctonb30BaHue (POTOAKCIIOHOMETPA); YBEIMUYUBATH BPEMS DKCIIO3UIINH B 2-
3 paza).
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Ocobennocmu HOUHOU CbeMKU NPU NOAHCApe.
Houbto nipoBOIUTH (POTOCHEMKY 3HAUNTENBHO cloXHee. [Ipu cHeromane, 1oxae u
B 3aJBbIMJICHHON aTMocdepe (BHYTpH MOMEIIECHUsI T00aBIsSeTCs eIie U map), 4To
MPaKTUYECKU UCKII0YAeT MPUMEHEHHE UMIYJIbCHBIX JIaMIT-BerbilieK. CHET, JbIM,
JOXKb U TIap OTPAXKAIOT ¥ PACCEUBAIOT CBET, a OT Mapa 3aroTeBaeT ONTHKA.
Ecnmn 0oOBEKTHB 3amoTes, TO €ro MpoTHpaTh OECIHOJIE3HO, KPOME TOTO, MOKHO
norapanarh, T.K. JIbIM HE YTO HHOE, KaK B3BECh TBEP/IbIX YaCTHIL.
[Ipu chemke B TaKUX YCIOBHUSX HEOOXOJUMO MPUKPHIBATH MPOCTPAHCTBO IMEPEN
anmapatom Oosiee yeMm Ha 1 MeTp, Aenath Oomblie 1y0mei, HCToNb30BaTh MOIIHBIC
ocgetuter  (aBToMoOmib ACQO). Ilpu wucnomnp3oBanuu aBromobmnss ACO
HEeOOXOJUMO TpH U GoJiee IPOKEKTOpoB Ha 10-15 M2,
[Ipy wcnonb30BaHMM B KA4yeCTBE OCBEIICHHS IUIAMEHHM MOXKapa - CHUMAaTh C
HIODKHEH TOYKM (OCOOCHHO JIOJIei) M HMCIOJIb30BaTh BBICOKOUYBCTBUTEIBHYIO
TUICHKY.
[Ipu pabGote Ha MecTe moxapa, OCOOEHHO HOYbIO, OOpalaTh BHHMaHUE Ha
YCTOMYMBOCTh ammapaTa (JepxaTh anmapar ABYMs PYKaMH; CHUMAaTh C YIOpa;
IPUMEHATH LITATUB; IJICYEBOM YII0D).
[Tpu moabeMe Mo MOXKAPHBIM JIECTHULIAM (M T.I.) amnmapaT JOJDKEH HaXOAUThCS
C3a1I1.

doTocbeMKa npu (puUKcalUM pPe3yJbTATOB IOKapa W NPOHU3BOACTBE
CJICICTBCHHBIX JACHCTBHH.
@dukcauus MOCIEICTBUA MOXKapa MNPOBOAUTCS MO BCEM MpaBWiIaM CyaeOHON
dboTorpaduu, HO P €€ MPOBEAECHUU UMEETCS P OCOOCHHOCTEN:
1. Tlpu cbeMke Ha MecTe Moxapa y HEONbITHbIX (hoTOoTrpad)oB MOIMy4aeTCs, KaK
OPaBUIIO «HENOAEPKKA» HEraTuBOB, TaK KaK KOI(PPHUIMEHT OTpakeHUs
3aKOIMYEHHBIX, OOYTJIEHHBIX U OOrOPEBIIMX MPEIMETOB U KOHCTPYKIIMI HAXOIUTCS
B npenenax 0,06-0,03, a muna yenoBeka - 0,6.
Brixon:
- HCI0JIb30BaTh HauboJiee YyBCTBUTEIbHBIN (hOTOMATEpHAT;
- IIOJIHOCTBIO OTKPBIBaTh Juadparmy;
- IeJaTh MaKCHUMAJIBHYIO BBIJIEPIKKY;
- HCTI0JIb30BaTh MMPOCBETIICHHYIO ONTUKY;
- YCTaHABJIMBAaTh MAaKCUMaIbHYI0 MOILHOCTh JIAMIT-BCIIBIILIEK;
- IHEM TOKa3aHUs YKCIOHOMETPA YBEIIMUUBAIOTCS B 2-3 pa3a;
2. OrmpeneneHHbIE CIIOKHOCTH BBI3BIBAET ChEMKAa UIIMPOKUX U JJIMHHBIX
nomenieHnii. Eciii B MOMEIIeHHH HET HUKAKOro OCBEIIEHHS, TO ChEMKa, Kak
PaBUIIO0, TPOBOJUTCS METOIOM «OJTYKJIAIOIIETO CBETA», ISl 3TOTO:
- (oToanmnapaT ycTaHaBIMBAETCS Ha IITATUB;
- muadparma 1:8 u meHsIIe;
- HABOJAT HAa PE3KOCTh B CPEIHEN YaCTH MOMEILEHUS;
- OTKPBIBAIOT 3aTBOP;
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- JAMITOM-BCHBIIIKOM OCBELIAIOT MEPENHMM IUIaH, 3aTeéM Ha
paccrosauu  1/3  jgnuHBl moMmenieHuss (oT (¢oToammapara), 3aTeéM OT
CepelUHbl MOMelleHUs (MOXKHO dTO TpoJeNarh € TpeMs JaMIlaMu-
BCIIBIIIIKAMU, PACTIONIOKUB UX IO TOH KE CXEME).

3. dorocheMKa IMOCi€ JUKBUAAIMU TOPEHUSI JOJDKHA TPOU3BOJIUTHCS 4Yepe3
HEKOTOpOE BpeMsi, 4YTOOBbl paccesyics [IbIM, TMap, OCTBUIM KOHCTPYKIMH U
MPEAMETHI.

Bonpocwt 0na camonpogepku.

Yro Takoe kpuMuUHaTUCTHIeCKas pororpadus?

[lepeuncnure BUIBI KpUMUHAIUCTUYECKON (DOTOCHEMKH.

J1y1st 9ero mpuMeHsieTcs OpueHTHpYomas GhoTochemka?

Yro Takoe o630pHas porocremka?

B dem paznuiia Mexay y3ia0Bo# U AeTanbHON (HOTOCHEMKON?

KaxoBbl OCHOBHBIE MpaBuIIa U3TOTOBICHUS POTO TAOIUIL?

Kak cnenyet opopmiste hoTo TaOaHIIbI?

Kak npumensiercs BuUIeo- W 3BYKO3alUCh MpH  MOPOBEACHUU

CJICICTBEHHBIX JICHCTBUI?

9. KakoBbl OCHOBHBIE OCOOEHHOCTH (DPOTOCHEMKHM M BHJIEOCHEMKH TIPH
paccieIoBaHuH JIEJT IO ToKapam?

10.Kak npumensietcst oTo- ¥ BUICOCHEMKA BO BpeMsl TYIICHHUS Moxapa?

11.Kak npumensiercst poTo- U BUACOCHEMKA MPU OCMOTPE MeCTa rnoxapa?

NGO~ WDNE

PA3JAEJI 2. METOAUKA YCTAHOBJIEHHUSA OYAT' A ITOXKAPA.

Tema 5. Bo3dHuMKHOBeHHEe M pa3BUTHE TOpeHus. Pulnyeckue
3aKOHOMEPHOCTH (pOPMHUPOBAHHA 04ATOBBIX IPU3HAKOB I0Kapa.

OcnogHoe codepiicanue membol.

dopMupoBaHUE NMPU3HAKOB 04Yara moxapa u ux bisiBjeHne. [lonsiTue
o4ara noxkapa.
Kak yxe yka3plBanoCh, OCHOBHOW 3aJayeld OCMOTpa MeCTa I0XkKapa SBISIETCA
BBISIBJICHUE 30HBI OuUara Ioxapa, 4To SIBJII€TCS NEPBbIM U BAKHEUIIIMM IIaroM Ha
MyTH YCTAaHOBJICHUS MPUYMHBI MTOXKapa.
[Toq ouarom mno)kapa MOHUMAIOT TO MECTO WJIM 30HY MOXapa, C KOTOPOH,
coOCTBEHHO, noxap Hayajics. Cieayer pa3auyaTh o4ar mo)kapa M odar rOpeHus,
MOCKOJIbKY TOCJICIHUI (OJMH WM HECKOJIbKO) MOXET BO3HUKHYThH YK€ B XOJIe
noxkapa, Kak BTOPUYHbBIN OYar.
VYcraHoBeHUE odara roxapa OCYIIECTBIISIETCS MPU BHU3YyaJIbHOM OCMOTpPE WM
MOCPEACTBOM  HWHCTPYMEHTAJbHbIX  HccieaoBaHui.  Ilocnegnue  Moryr
MIPOU3BOJIUTHCS KaK HEIIOCPEJCTBEHHO HA MECTE ToXkapa (10JIeBbIe METO/IbI), TaK U
nyTeM orbopa mpo0 Ha MecTe ToKapa W WCCIEeNOBaHUS WX B jabopaTopuu
(;1aGopaTopHBIE METOIBI).
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Kak ke uckatpb oyar nosxxapa?

[Ipu3Haku ouara nokapa MOKHO Pa3JIeUTh Ha:

- IpU3HaKu, (GOpMHUpPYyEMbIC HA YYaCTKE €ro BO3HUKHOBEHMS; -

NPU3HAKU HAMPABICHHOCTH PACTIPOCTPAHEHHS TOPEHUS.

OmnpeneneHHblil BKIaa B GOpMUPOBAHKE MPU3HAKOB OYara rmo>kapa BHOCAT BCE TPU
M3BECTHBIX TIpoliecca Teruionepenayr (KOHBEKIHUS, KOHIYKIHUSA, HW3IIyYCHHE).
PaccmoTpum, Kak 3TO MPOUCXOIHT.

KonBekTHBHbIE MPU3HAKHN 0YAara nos;kapa.

KoHBek1Ms1 BO3HUKAET cpasy, KaK TOJBKO HAYMHAETCS TOPEHHUE U B 04aroBOM 30HE
MOBBIIIAETCA Temneparypa. [[puurnHOl BOZBHUKHOBEHUSI €CTECTBEHHONM KOHBEKIWU
ABJISIETCA TEPEMEIICHUE HArpeThlX U XOJOJHBIX YAaCTHI], MPOUCXOJAIIECE
BCJICJICTBHE PA3HOM WX IUIOTHOCTH. JIECTBHME KOHBEKUMH CTUMYJIUPYET MOJCOC
BO3/lyXa B 30HY TOpPEHHUS, OH K€ CIOCOOCTBYET pa3BUTHIO HAYMHAKOUIETOCS
noxkapa.

KOHBEKTUBHBIE MOTOKH C BBICOKOW TEMIEPATypOM HArpeBarOT HA MYTSIX CBOETO
pacrnpocTpaHEHUs] KOHCTPYKIIMH, TPEAMETHI U MaTEPHUabl, YTO MOYKET BBI3BaTh UX
BOCIUJITAMEHEHHE, a Takke JeopMalivio U pa3pylieHne HETOPIOYUX SJIEMEHTOB U
yacTtei 37aHug. VIMEHHO NO3TOMY B 30HE€ KOHBEKTMBHOW CTpPyH OT oOuara
o0pa3yloTcs, 4acTO HMMEIOIINE JIOKAIbHBIA XapaKTep, TEPMHUUYECKUE MOpaKEHUS
MaTepUaioB U KOHCTPYKIIUH.

DOTH TEPMHUUECKHE TMOPAXEHUST MBI PACCMOTPUM OTIAEJIBbHO JUISl Pa3IuYHBIX
MarepuanaoB. Bce OHM TpoucXoAsT B JIOKanbHOW 30HE. Dopma 3TOH 30HBI
cnenuduyeckas. B crokoitHOW aTMocdepe KOHBEKTHBHBIN IMOTOK HalpaBieH
BBEPX U JIOKAJIbHBIE TEPMHUYECKHE TMOPaKEHHs OOpas3yloTcs HajJ O4aroM, Ha
OOKOBBIX OTPaKIAONIUX KOHCTPYKIHIX (CTEHAX).

Han odaroM, Ha MOTOJIKE, 3T TEPMUUECKHE TMOPAXEHUS HUMEIOT B HUJCaTbHOM
ciydae ¢opMmy Kpyra, a Ha OOKOBBIX (OpMy KOHyca, BEpIIMHA KOTOPOTO
oOpariieHa BHU3, B CTOPOHY Oodara.

HeobxoaumMo  OTMETHTH, YTO OYAroBbli KOHYC KJIACCHYECKOW  (HOpMBI
dbopmupyeTcss faieKko HE Ha KaXIOM IMoxape Hu Tem Ooljiee, HE Bceraa
COXpaHAETCH:

- AJIEMEHTHI KOHYCa YacTO OTKIJIOHSIOTCS OT BEPTUKAIH MOJ BIHSHUEM
BO3IYLIHBIX IOTOKOB B TOMEILICHUH;

- B HU3KUX TOMEIIECHUSIX KOHYC BBIpAXEH XYy)Ke, TaK KaK pa3HOCTh
TeMrepaTyp MO BBICOTE He3HauuTeslbHa. KpoMe TOro, KOHBEKTHUBHBIA MOTOK
ObICTpO "ymupaeTcs" B MOTOJIOK U Kak Obl "pa3masbiBaeTcs" BUINPE;

Jlydiie BCero KOHBEKTHBHasi CTpys (OpPMHUPYETCS B BBICOKMX IOMEIICHUSIX,
BbIcOTOM Oosiee 8-10M. COOTBETCTBEHHO, 3/1€Ch W JIYYIIIE BBIPAXKEHBI OYaroBbIC
MIPU3HAKH (CIIeIbl KOHYCA).

dopmupyeTcs 0YaroBbli KOHYC M Ha HAKJIOHHBIX KOHCTPYKIMSX, HApUMEp IO
Mepe mporapa KphIIIA U3 CTOPAEMBIX MaTEPHAIIOB (PyOEpOUTHOM).
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[To mepe paszBuTusi mokapa Kod(pPUIMEHT TeruooOMeHa KOHBEKIMEH CcHadasa
yBEIMYMBAECTCS, a 3aTeM YyMeHblnaercs. Ha cragum pas3BuBILErocs mMoxapa
npeo0aaaoliee 3HaUeHHe MPUOOPETaeT TEIIO0OMEH U3ITYUYECHUEM.

IIpusHaku ouara moxxapa, (popmMmupyemMbie U3JIyUYeHUEM.
W3nydenne Temia IUIaMEHEM M NOPOAYKTAMU TOPEHHUS HE 3aBUCUT OT
HAIPaBJICHHOCTU JBM)KCHHUS BO3JIYIIHBIX IMOTOKOB, KOHBEKIMU. M CTOYHMKOM
HanOoJiee CUIILHOTO U3ITydYeHHUs siBsieTcs mams. OJJHaKO Mmoxkapbl BHYTPH 3JaHUN
XapaKTEPU3YIOTCS, KaK MPaBUJIO, U3TyYEHUEM, B OCHOBHOM, HarpeThIX MPOJYKTOB
TOpEHUsA, KOTOPBIE CPAaBHUTENIBHO OBICTPO 3aMOJHSIIOT OOBEM NOMEIICHHS U
HACTOJIbKO HM30JUPYIOT IUIaMs, YTO €ro JIy4HCTash SHEpPrus MPAaKTHYECKH He
OKa3bIBACT BIIMSHUS HA HArPEBAHUE OKPYKAIOIIUX KOHCTPYKIUNA U MPEIMETOB.
W Tem He MeHee HM3Iy4YeHHE BHOCUT CBOW BKJIaJ B (POPMHUPOBAHHE OYATrOBBIX
npu3HakoB. [lox nercTBHEM JIydMCTOM 3HEPTUM MOXKET IMPOUCXOINUTH 3aMETHBIN
OJIHOCTOPOHHUH ( CO CTOPOHBI Ouara) HarpeB W paspylieHue KOHCTPYKUUNA. ITO
MPU3HAK HAIMpPaBICHHOCTH PAaCIpOCTpPaHEHUs] ropeHus. Te 4acTh KOHCTPYKUUU,
KOTOpbIE HampaBjJeHbl B CTOPOHY oyara B pe3yJibTaTe IMOJy4yaloT OOJIbIIne
TEPMUYECKHE MOPAKEHHUSA. Y CropacMbIX MaTE€pHalOB ATO MPOSBISETCS B Ooliee
r1yOOKOM OOyIJIMBaHMM CO CTOPOHBI 0Oo0Jiee HMHTEHCUBHOIO  TEIJIOBOTO
BO3JICHCTBHSI. v METAJTIOKOHCTPYKIIHIA nedopmarus MPOUCXOUT
MPEUMYIIECTBEHHO B CTOPOHY UCTOYHUKA TEILIA.

IIpu3Haku oyara nmo:xxkapa, ppopmupyembie KOHIYKIHE.
KoHnykiuss MOKET UrpaTh CYHIECTBEHHYIO POJb B BO3HUKHOBEHUU U Pa3BUTHUU
nokapa, OCOOCHHO TMpU HAIMYUKM MaTEpUaAOB C JOCTATOYHO BBICOKOU
TEIJIONPOBOHOCTHIO (IIPEXKAE BCETO, METAIIIOB).
3a cyeT mporpeBa MeTajula KOHIYKIUS MOXET (POPMUPOBATh OYaroBble MpU3HAKU
Ha BHEIIHEH MOBEPXHOCTU Ky30Ba aBTOMOOWIIS, HA OOPTYy MOPCKOrO CyJHa U B
IpYruX MOM00HBIX cuTyanusx. [IposiBIsieTcss 5TO B BBITOPAHUM KpacKd Ha
oOpaTHOM CTOPOHE METAJUIOKOHCTPYKIMH, AedopManuu Metaia u T.1. MHorma
OTU TPU3HAKK BHEIIHE HAMOMHHAIOT "O4YaroBbli KOHYC", XOTS Y COOCTBEHHO
04YaroBOro KOHyca MpUpoja, Kak ObLIO YKa3aHO BbIIIE€, KOHBEKTUBHAS.
TennonpoBoIHOCTh , KpOME TOTO, UTPAET OCHOBHYIO POJb B (POPMHUPOBAHUU
CIIEIOB TOpeHHsi B ouare. Beab, Kak W3BECTHO, TOpPEHHE JIIOOOTO TBEPAOTO
MaTepHuaa ecTh MOCTENEHHOE MPOABMKEHNE (GpOoHTa TOpeHus (HpOoHTa MUPOIIU3A).
3a cuer TEIUIONPOBOJHOCTU BIIEPEAM 30HBI TOPEHHUS Marepuan MporpeBaercs
(BO3HMKAaeT Tak Ha3blBaeMmash 30HA TMOATOTOBKM) W, B KOHEYHOM CUETE,
BOCIUIaMeHsieTcsa. Tak MpOMCXOAMT TPOJABHXKEHHWE (PPOHTA IUIAMEHH (WU
TJICIOIIETO TOPEHUS) 10 MaTepuay.

IIpu3HaKku HAaNPaBJEHHOCTH PACHPOCTPAHEHNS TOPEHUS.
OTHU NpU3HAKU BO3HUKAIOT HA MyTSAX PACHPOCTpPAHEHMs TMokapa w3 ouyara. OHuU
MOTYT OBITh PACIIOJIOKEHBI HA 3HAYUTEIBHOM yIalleHWW OT ouara, WHOT/Ia B
npenesax BCEM 30HBI IMOXkapa. 31eCh TOXKE MPOSBIIIOTCS 3aKOHOMEPHOCTH
TOpEeHHsI, CIOCOOCTBOBaBIIME (OPMUPOBaHMIO oOdvara. B rmepByio ouepenb
nposiBisieTcs: (akTop BpeMeHdu. Uem manbliie OT ouara, TeM TOpeHue Oosiee
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KPaTKOBPEMEHHO, TEM MEHBIIE CTENEHb TEPMUUYECKUX OPAXKEHUN KOHCTPYKIUHN U
MaTEepUaoB.
KoHBekTUBHBIE TNOTOKM  OOJbllIEé  MPOrPEBAIOT  YYAaCTKU  KOHCTPYKLIMI,
OOpallleHHBIX B CTOPOHY O4Yara, U ¢ 3TOM CTOPOHBI KOHCTPYKIMHM pa3pyLIatOTCs
OoJibllie, YeM ¢ 0OpaTHOM CTOPOHBI.
Ecnu B npeznenax 30HbI oXkapa TOpeHue ObUIO JTUKBUIUPOBAHO 00Jiee UM MEHEe
CBOEBPEMEHHO M OCTaTKM KOHCTPYKIMH XOThb YacCTHUYHO YIENeNIH, TO IHpHU
pacnpoCTpaHEHUHU TOPEHUS IO TOPU30HTAIN MOKHO 3aMETHUTb, YTO:
- C YJIaJICHHEM OT ovara pa3pylieHus yMEHbIIAIOTCS (3aTyXakoT);
- U HaoOOpOT, HapacTalT ¢ MPUONKEHHEM K oOdary.
[TocnenoBarenbHO 3aTyxawniue (HapacTalolivue) MOPAKEHUS U CIIEbI
rOpEHUs - NEPBBIA U OCHOBHOW MPU3HAK B TPYMIIE NPU3HAKOB HAIIPABIEHHO-
CTH paclpOCTPaHEHUS TOPEHHUS.
OTOT NpU3HAK MOXKET OOHApYKUBAThCSl BU3YalbHO, HApUMEpP, MO BBITOPAHUIO
JIEPEBSIHHBIX TEPEropoioK, CTOEK, APYyrux sieMeHToB. OOpasyercs Kak Obl
MakpokoHyc. B mocienoBaTenbHOM yMEHBIIEHHH (C YAaJE€HUEM OT ouara)
BBITOpPaHUs NEPErOPOJOK «BUHOBATa» U KOHBEKIIMS, HO B OCHOBHOM MEHbINAs, 110
Mepe yJaJeHHUs OT 04ara, JUINTEIbHOCTh TOPEHHUS.
3aryxawoue (HapacTalolue) MOPaXeHUsT MOTYT HpPOSBIATBCA U B JIPYIHX
OpU3HaKax - IIOCJIEJOBATEIbHO YMEHBIIAIOMIecs TIyOuMHEe OOYIJIMBaHUSA
JNEPEBSHHBIX  KOHCTPYKIMH,  yMEHbUIEHUH  (YBEIMYECHHH)  JAePopMaluu
METaJUIMYECKUX 3JIEMEHTOB M T.A. BOT modyemMy B MpPOTOKOJE OCMOTpa MecTa
No’kapa Ba)XHO HE IMPOCTO HAIMCaTh, YTO JCPEBSIHHBIE CTOMKMU capas, CKJIajaa,
KOpPOBHHMKA OOYTJIEHBI, @ U3BMEPUTh U yKa3zaTh IiyOuHy oOyrnuBanus. W eciam u3
pEe3yJIbTaTOB M3MEPEHUS BBIACHUTCS, UTO TiyOMHA OOyriuBaHUs OalioK (CTOEK)
WIM BeIUYMHA JAeQopMaldd METAIUYECKUX AJIEMEHTOB MOCIeA0BaTEeNIbHO
BO3pacTaeT, CKaXeM, C CeBepa, Ha 0T, 3T0 OyAyT CyILIECTBEHHbIE (haKTHUECKue
JAHHBIE, MO3BOJISIOIIME MPEIMETHO PACCY’KIaTh O MECTE PACIOJIOKEHHUS Oovara
nokapa.
[TocnenoBarenbHO 3aTyxaromve (HapacTarollMe) TMOpPaKEHUsT MOTYT OBITh
NEPUOINYECKH TMOBTOPSIIOIIUMUCSA U CILIOMIHBIMU. TO, 4TO paccMOTPEHO BBILIE:
TEPMUYECKAE NOPAXKEHUS HA OJWHAKOBBIX, ITOBTOPSIOIIUXCS B KOHCTPYKLHH
3JaHUSl DJIEMEHTaxX - OaJikax, JiaraxX, CTpOINMWJIax, CTOMKax - €CTh MEepPHOAUYECKU
MOBTOPSAIOIIMECS MOPAKEHUS.
[locnenoBarenbHO yMeHbIIAOUIascs ri1yOrMHa OOyriavuBaHus OpeBHA, NEPEBSHHOU
CTEHKH M0 UX JUIMHE - 3TO CIUIOIIHBIE 3aTyXAIOIINE MOPAKEHUS.
HeobxoaumMo OTMETUTh, YTO MOCJIEA0BATEIbHOE U3MEHEHHE CTENEHU MOpaXEHUN
10 Mepe YJaJIeHHs OT OYara MOKET HapyllaTbCsd BTOPUYHBIMU OYaraMu rOpeHus u
JIPYTUMH SIBICHUSMHU.
[Ipu3Haku HampaBIEHHOCTH pPACIpPOCTpaHEHHs] TropeHus (WM [pU3HAKU
HAIpPaBJIEHHOCTH TEIUIOBOTO BO3JCHCTBUS) (POPMHUPYIOTCS M Ha OTIEJIbHBIX
KOHCTPYKTHUBHBIX 3JIEMEHTAX 3JaHUM M COOpPYKEHHH. JTO TaK Ha3bIBaeMble "
NPOU3BOJIBHO  pACIOJOKEHHbIE npu3Haku'. Hampumep, Ha  OTIEIBHBIX
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JEpeBSIHHBIX cTON0aX (CTOiKax) Bcerga TOJE3HO OLEHUTh CTENeHb MX
TEPMUYECKUX MOPAKEHUN C pPa3HBIX CTOPOH U3MEPEHHEM TITyOUHBI OOYTJIMBAHMS.
Tak MOXXHO YCTaHOBUTb, C KaKOW CTOPOHBI TEIJIOBOE BO3JIEUCTBHE HA CTOJIObBI
Obu10 0Oo0Jiee WHTEHCHMBHO. OJTO YK€ IMPU3HAK HAIMPaBICHHOCTH TEIUIOBOTIO
BO3JIEUCTBUSI.

Bce, ykazaHHO€ BbIIIE, OTHOCHUTCS K IpPU3HAKaM HAaIMpPAaBJICHHOCTH TOPEHUS,
bopMupyIOLIIUMCS NTPU PA3BUTUU TOPEHUS 11O TOPUZOHTAIIH.

IIpu3Haku pa3BUTHS TOPEHUS M0 BEPTUKAJIN.
3nech TMpakTHYECKHM Bce pemaer KoHBekuusa. b.B. Meropckuii nwmcan:
"pacnpocTpaHeHe KOHBEKTUBHBIX TOTOKOB Ha MOXape MOA00HO CTEKAHUIO BOJIBI,
HO 00paTHO eii 1Mo HampaBieHHIO. Boma cTrekaeT cBepXy BHU3, HAXOMAs JJISl 3TOTO
Majeime NIeJI0YKH, a JbIM, ra3000pa3Hble NPOAYKThl CrOpPaHUs TOYHO TaKkKe
CTpeMsITCS BBEpX'.

Orcrofa Ba)kHOE MPABHWIIO: €CJIM HILIEHIb OYar - WM CaMyK HWKHIOIO 30HY CO
cienamu ropenus. Eciy nmoxkap BO3HUK, HAallpUMEp, HA BTOPOM 3Ta)e 3[aHUSI OH
peIKo, U yXK, II0 KpallHeW Mepe, JalleKo He cpa3y yHAeT Ha NepBbli 3Tax. beicTpee
rOpeHue MPOHUKHET Ha TPETUH U BBIMIENEkKAIIUE dTAXU. DTO O0IIee MPaBUiio, HO
KaK ¥ U3 J000Tr0 MpaBWiia, U3 HEro OBIBAIOT MCKIIIOYEHUs. [opsiue mpeameTs
MOTYT CBEpXy IMaJlaTh BHHU3, CO3/laBaTh, TaKUM OOpa3oM, BTOpPUYHBIC OYaru
TOPEHUSL.

CrnocoOHOCTh KOHBEKIMM YHOCHTh TEIUIO MOXKapa BBEpPX OOYCIABIMBAET P
BAXKHBIX ISl SKCIIEPTA 00CTOATENBCTB. BOT HEKOTOpHIE U3 HUX.

1. B nomemeHnn, B KOTOPOM NPOUCXOJIUT MOXkKap, HaOIOmaeTCs
30HMPOBAaHUE TEMIIEpaTypbl Ta30BoM ¢a3pl 1Mo BbicOTe. COOTBETCTBEHHO, H
KOHCTPYKIIMU (CTEHBI, MEPEKPHITHs) MPOrPEBAIOTCS YE€M BBIIIE, TEM CHJIbHEE.
[losTOMy TepMHYECKHE NOpPAKECHHSI CTEHBI, OTIEJIOYHBIX MAaTE€pUAJIOB Ha HEW
JIOJKHBI HAPACTaTh CHU3Y BBEPX.

Ecnu »Ta 3aKOHOMEpPHOCTh HApYIIAETCS, €CJIM BHU3Y CTEHA HA KAaKOM-TO Y4YacTKe
porpeniach WM MocTpajana OOoJbIIe YeM CBEPXY - 3TO MOJO3PUTEIIBHO, 3HAUUT
YTO-TO HE TaK, 3HAYUT CTEHY YTO-TO IPEJIO HA JJOKAJTbHOM Y4acTKe.

Nnu, w©HaobopoT, eciu HUMeEeTcs JIOKAIbHBIM Oojiee  XOJOJIHBIA  (MeHee
JNECTPYKTUPOBAHHBIN) YYaCTOK — TO 3TO 3HAYMUT, YTO CTEHY YTO-TO 3aKpPbIBAJIO,
AKPaHUPOBAIIO OT TEILUIA.

2. [To Tem >xe mpuYMHAM Ha MOy OOBIYHO TeMIlepaTypa MEHbIIIE, YEM B
BBILIEPACITOJNIOKEHHBIX 30HAX MOMeleHUs. CHU3Yy MPOUCXOIUT MPUTOK CBEKETO
XOJIOMHOTO BO3[yXa, TEIUIbIE ra3bl YXOAAT BBepX. [loaTOMy mNpu3Haku odara u
IpPYTHA€ XapaKTEPHbIE TEPMUYECKHE MOPAKECHHUS KOHCTPYKLMM, BEIIECTBEHHBIE
JI0OKA3aTeNbCTBA JyUlIEe COXPAHSIOTCS B HWKHEW 30HE, HAa ypoBHE moJsa. Tak,
HarpyuMep, 3aMEUYeHO, YTO €CIU AJICKTPOKUIMSATUIBLHUK, MPUBEIIIUN K TMOXKapy,
HaxXOJWICS Ha TOJIy WIM yhnajl TyJla Ha HAYaJIbHOW CTaJuu MOXKapa, Ha HEM
COXPaHSIOTCS XapaKTEepPHbIC MPU3HAKK pabOTHl B aBapuitHOM pexume (06e3 BOJIbI).
Ecaim xe OH mnpu moxape HaxoAWwics Ha CTOJEe, YKa3aHHbIe MPU3HAKU
HUBEIUPYIOTCS M OOHAPYKUTh X TOCTIE TIOKapa HE YJaeTCsl.
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3. Ecnau odar moxapa pacrnoJioeH JOCTATOYHO BBICOKO, WJIM TOPEHHE

HA4yajoCh B CMEXHBIX IMOMEIICHUSAX U MEPENuIo B KOMHATY MOBEPXY, TO B TAKOM
MOMEIIEHUH OOBIYHO COXPAHSIIOTCS 0€3 MPHU3HAKOB TEPMHUUYECKUX MOPAKEHUM H
MoJIbl, M Jake MeOelb - CTONBI, CTYJbsA. ECM He BO3ZHMKHET BTOPHYHBIX OYaroB
TrOpEeHHs, TO MPEIMEThl M cropaeMas OTJAeJKa CTE€H B HIDKHEH MX 4YacTH
coxpansaTcs. O0pa3yroTcsl Tak Ha3bIBaeMbIe MIPU3HAKU BEPXOBOro IMokapa. Takue
MOMEIIEHUs] OOBIYHO MOYKHO MCKIIIOYaTh W3 Kpyra IOMENIEHUM, TJe CIeIyeT
HCKaTh OyYar.
B 3maHuMsX M COOpPYXKEHUSX, TJ€ HMEIOTCA 3aKpbITbIE MPOEMBI, MTYCTOTHBIX
JEPEBSHHBIE KOHCTPYKITMN TOPEHUE YacTO PA3BUBACTCS B CKPBITON (hopMe MMEHHO
0 3TUM IycTOTaM. Takue mokapbl CIOKHBI HE TOJIBKO C TOYKU 3PEHUS TYIICHUS,
HO M C TOYKH 3pEHHS MX pacciiefoBaHus. B monckax ovara ObiBaeT HEOOXOIMMO
MPOCJIEINTh, KaK pa3BUBAJIOCH MO MycTOTaM ropenue. Caenars 3TO B psijie CIy4acB
MOYHO CJICIYIOIINM 00pa3oMm:

- HY’KHO BCKPBITh ITYCTOTHYIO IEPErOPOJKY WX MOTHATH JIOCKH 110J1a;

- IEPEBEPHYTh JOCKH "HaU3HAHKY'".

Ecnu ropenue pa3BuBalioCh, HAIIPUMEDP, BHYTPU KOHCTPYKIIMH 110JIa, TO MOYKHO MO
XapakTepy U CTEIEeHU OOTOpaHHUs JIOCOK MOMBITAThCS IMPOCICANTH, TJI€ TOPEHUE
YIIUIO BHYTPb M0JIA, TJI€ BBIIUIO U3 MYCTOTHOM KOHCTPYKUMHU. THOTIa 9TO yaaeTcs.
HyXHO, 0JHaKo, IOMHUTb, YTO HalpaBJICHUEC KOHBEKTUBHBIX M IIPOCTO
BO3JYIIHBIX MOTOKOB Ha TMOXape€ MOXKET MEHSThCS, MPUYEM HEOIHOKPATHO.
[Ipoucxoautr 3T0 BCJIEACTBUE HAPYIIEHUS OKOHHOTO OCTEKJICHHUS; OOpa3oBaHUs
MpOTrapoB,  pa3pylIeHUS  KOHCTPYKUMM,  BCKPBITUA  HMX  IOKapHBIMU
NoApa3AeICHUSMHU; BCIEICTBUE MPUMEHEHHUS IBIMOCOCOB.

Bonpocwl 0nsa camonpoeepku.

1. Yto Takoe oyar mnoxapa?

2. Kakue Bumbpl Tersionepenayr BHOCST CBOM BKJIaa B (OpMUPOBAHHE
OYaroBbIX MPU3HAKOB?

3. Ha xaxue aBe rpynmbl K1acCUPUITMPYIOTCS 0YaroBble MPU3HAKKA?

4, Ha3oBuTre  OCHOBHOW  OYAaroBeli  IpU3HAK,  (HOPMHUPYEMbBIH
KOHBEKLIHEH.

5. Kaxkoit ouarobiii mpu3Hak GOpMHUPYETCs HaJ MECTOM BOSHUKHOBEHHUS
noxapa?

6. B kakux TmOMEIIEHMSIX O4YaroBbli KOHYC BBIpaXkeH Haubosee
OTYETIUBO?

1. UYTo Takoe 04aroBbIii KOHYC?

8. Kakoii Buja Temionepenadyu JOMUHUPYET B Ipoiiecce (OpMUPOBAHUS
OYaroBbIX MPU3HAKOB HA HAYaJIbHOW CTaJIUU MoXKapa?

Q. Ha xakol cragum mnoxapa H3Iy4EHUE SIBIAECTCA JTOMUHHUPYIOLIUM

dbakTopoM B OPMUPOBAHUHN OYATOBBIX IPU3HAKOB?
10. B kakumx mMaTepuaiax BaXXHEHIIYIO pOJib B (POPMUPOBAHUH OYATOBBIX
MPU3HAKOB UTPACT KOHTYKITHS?
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11. Kak BmusitoT Ha (HOpPMHUPOBAHHE OYArOBBIX MPHU3HAKOB YCIOBHUSA
BO31yx000MeHa?

12. Kak cka3piBatoTcsi Ha (GOPMHPOBAHHMU OYAroBBIX IPU3HAKOB
3¢ (HEKTUBHOCTH U CBOEBPEMEHHOCTh TYIIEHUS ToKapa?

13.  Yro Takoe BTOpUYHBIN oyar ropeHus?

14. 3a cyer 4dero moryTt chOpMHpPOBATHCS BTOPUYHBIC OYaru TOPEHUS
HUKE oyara noxapa?

15. 3a cyer yero MoryT 00pa3oBaTbCs BTOPUYHBIC OYard TOPEHUs BHIIIE
30HBI O4ara noxapa?

16. B kakmx ciydasx MOTyT BooOme He ChOpPMHPOBATHCS OYArOBBIC
IPU3HAKU?

17. B xakux ciydasx NpPU3HAKK O4Yara Mmokapa MOTYT HCUYE3HYTh B XOJ€
noxapa?

18. Kaxko# ryaBHBIA KpUTEpUN MPUMEHSETCA U1 BBIJCJICHHUS oOuara
nokapa cpeid BTOPUYHBIX 0YaroB TOpeHus?

19. Kak cka3piBaeTcss Ha (OPMHUPOBAHMM OYAroBbIX IPU3HAKOB
COCpeloTOYEHHE TMOoKapHOW Harpy3ku? Kakoll BHI HMEET «KJIaCCUYECKUI»
KOHBEKTHUBHBIN O4aroBblii KOHYC?

Tema 6. MWMccaegoBanme mocjie TMOKapa  KOHCTPYKIMi U3
HEOPraHMYeCKMX HEMETAJJINYECKUX CTPOUTEIbHBIX MATEPHUAJIOB.

OcHosnoe cooeporicanue memol.

BusyajibHblii 0CMOTP KOHCTPYKIMH U3 HEOPraHMYECKUX CTPOUTEIbHBIX
MAaTepPHAJIOB.
Heoprannueckne cTpouTebHBIE MAaTEPHAIIBI MOYKHO Pa3/IeiIMTh Ha JIBE TPYIIIIBI:

- M3TOTOBJICHHBIC OOKHUTOBBIM METOJIOM; -

W3TOTOBJIEHHBIE 0€300KUTOBBIM METOIOM.
Martepuaiibl, H3TOTOBJICHHBIC OOXHUTOBBIM  METOJIOM  (KpacHBIH  KUPIHY,
CTEKJIOOJIOKH, KepaMuuecKas IUTMTKA), MPOIISAIINE BBICOKOTEMIIEPATYPHYIO
00paboTKy (00XKMT) B TpOIlECCe HM3TOTOBJICHHUS Ha 3aBOJAC, IMPU BTOPUYHOM
HarpeBe B XOJI¢ IOKapa MPaKTHYSCKH Ha MEHSIOT CBOEr0 COCTaBa, CTPYKTYPHI H
CBOICTB.

[IopToMy  maTepuanbl 3TOW TPYIIIbI 1ocie roXxapa
HKCIEPTHOKPUMHUHAIMUCTUUECKOMY UCCIIEAOBAHNUIO OOBIYHO HE MOJIBEPTarOTCSI.
Marepuansi, U3TOTOBJIEHHBIE 0€300KUTOBBIM METOOM, o TUITY

MCIIOJIb30BAaHHOTO CBS3YIOIIETO MOXHO YCIIOBHO Pa3/ENIUTh HA TPHU IMOATPYIIIHL:
MaTepHasibl Ha OCHOBE LIEMEHTA, U3BECTH, TUIICA.
[Ipy BuszyanbHOM OCMOTpe U (UKCAIMM TEPMUYECKHX MOPAKEHUNA Ha
KOHCTPYKIMSAX W3 HEOPraHUYECKUX CTPOUTENIBHBIX MAaTE€pUalIOB  CIEAYET
OTMEYaTh:

- 30HBI 3aKOITYEHNS,
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- 30HBI BBITOPAHUS KOMOTHU (Ha MOBEPXHOCTH KOHCTPYKIIMH W 00OPYIOBAHHUS
B XOJI€ pa3BUTHSI TOPEHUS KOTIOTh OCTAE€TCs TOJIBKO 710 Temiepatypsl 600-630 °C,
MOCJIE€ Yero BBITOPAET; HAJ O4YaroM IoKapa M BTOPUYHBIMU OYaraMu KOMOTb
Y4acTO BBITOPAET JIOKAJIbHBIMU TISITHAMHU );

- TEeMHbIE U CBETJIbIe 30HBI Ha IITyKaTypke (B Oosiee MpPOrpeThiX 30HAX

HITYKaTypKa IocJie noxapa 0oJjiee CBETIIOro 1[BETa);

- pacTpecKHMBaHHE IITYKaTypKH;

- OTCJIOCHHE IUTYKATYpKH (B 30HE JOCTATOYHO [JIUTEIBHOIO M HHTEHCUBHOIO
HarpeBa MTYKaTypKa OTBAIMBACTCS; CIEAYET YUYUTHIBATh, YTO MITYKATYpPKa MOXKET
OTBaJUTHCS HE TaM, I/ie ObUla BBIIE TEMIEpaTypa €e HarpeBa, a TaMm, Kyaa B
NEPBYIO OYepeab Momaja BoAa U3 MOKapHOro CTBOJIA);

- pacTpecKkuBaHHe OeTOHA (MUKpPOTpPEIIMHBI HAUMHAIOT 00pa3oBbiBaThCs npu 300-
400 °C, mpu 500 °C - TpemuHBl YBEIWYUBAIOTCS HACTOJBKO, YTO CTAHOBSTCS
BUJIHBI HEBOOPYKEHHBIM TJ1a30M (IHupuHa TpemrH He MeHee 0,1 mm.); mpu 600-
800 °C mmpuna packpsitus TpemuH 0,5-1,0 Mm);

- orcioenue 3amuTHOro ciosi 6erona (mpu 700-800 °C Bu3yaabHO BHJIHBI
pa3pylieHus Ha OETOHE - OTCIOCHHME 3alllUTHOTO CJIOS Ha KeJIe300€TOHHBIX
U3JICTUSX);

-  W3MEHEHHE TOHAa 3ByKa OETOHA MPHU MPOCTYKUBAHUU (HETIOBPEKICHHBIM
OE€TOH MMeeT TOH 3ByKa BBICOKHH, NMPU HArpeBaHUM OETOH pa3pyllaeTcs, B HEM
MOSIBJISIIOTCSI MUKPOTPEITUHBI, ¥ TOH 3BYKa MEHSETCS; C YBEIMUYECHHUEM CTCIICHH
pa3pyliieHust 0eToOHa TOH CTAHOBUTCS TIIYyXHM).

NHcTpyMeHTAJIbHbIE  METOAbl  HCCJAE0BAHUA  HEOPraHHYeCcKHX
CTPOMTEJIbHBIX MATEPHAJIOB.
HNHcTpyMeHTalIbHBIE METO/IBI U CPEICTBA, IPUMEHSIEMbBIE JIJIS1 UCCIIEI0OBAHUS TIOCIIE
noxkapa pasJIMYHbIX MaTepuajoB, M, B TOM 4YHUCJE, HEOPraHUYECKUX
CTPOUTEJBHBIX, JETATCA Ha TOJIEBBIC, UCIIOJIb3yeMble HEITOCPEICTBEHHO Ha MECTE
nokapa, ¥ J1abopaTopHbIe, MPUMEHIEMBbIC JUIsI UCCIEIOBAaHUS B J1A0OPATOPHBIX
YCIIOBUSIX OTOOpaHHBIX Ha MOXKape mpoo.

K moneBbIM MeTO/1aM OTHOCSITCS:

1. YapTpa3BykoBas AedEeKTOCKOIUS, KOTOpasi OCHOBaHA HAa M3MEPEHUH CKOPOCTHU
MPOXOXKJICHUS  YJIBTPA3BYKOBBIX BOJH B TOBEPXHOCTHOM cjoe OeToHa.
Pazpymenne OeToHa Ha Mokape MPUBOAMUT K IMOCJIENOBATEILHOMY YXYIIICHUIO
€ro aKyCTHYECKHX CBOWCTB, TPHU 3TOM CKOPOCTh IBMIKCHUS YIBTPa3BYKOBOM
BOJIHBI [OCJEJ0BATEILHO CHUXAETCS, 4YTO JAeT BO3MOXHOCTb, CpaBHUBas
CKOPOCTh yJbTpa3ByKa Ha COCEAHMX ydacTKaxX CTEHBI, IUIUTHI, - BBISIBISATH 30HBI
TEPMUUECKUX TMOpPaXEHUH. IDTOT METOJ TMPUMEHUM TOJBKO [ OETOHOB
3aBOJICKOT'O U3TOTOBJICHUSI.

K nabGopaTopHbIM MeTO1aM HCCIEAOBAHUS OTHOCSITCS:
1. Pentreno-crpykrypnsiii ananus (PCA).
2. Nudpakpacnas cnexrpockomnus (MKC).
C moMoOmipbl0 ATUX METOJOB CHUMAIOTCA OU(PpPAaKTOTpaMMbl M CHEKTPHI, I10
KOTOPBIM PACCUMTHIBAIOTCS CIEIUAIbHBIE PEHTIEHOBCKUE U  CIEKTPAIbHbBIC
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KpUTEPUU. OTU KPUTEPUU W TMO3BOJSIOT OLEHUTHh CTENEHb TEPMHUUYECKHX
NOopa)KeHU OETOHA, ITYKATYPKHU U JPYTUX YKa3aHHBIX BBIIIE MAaTEpUAJIOB.
3. TurenbHbIi METOJ OMNpPENENCHUs OCTATOYHOTO COJIEepKaHUS

TEPMOJIAOMITBHBIX KOMITIOHEHTOB.
[IpoObI THMCa, TEMEHTHOTO M M3BECTKOBOTO KAMHS 3achlllalOT B THUIJIM U
HarpeBatoT B MydenbHol neun npu temneparype 800 °C B teuenue 1-1,5 ygac, a
MOCJI€ OXJIAKJEHUSI MPOObI MOBTOPHO B3BELIUBAIOT, ONPEIEIsisl BEIMYUHY YOBLIN
Macchl MpoObI. DTa BEIMYMHA MOXKET OBITh HCIIOJNb30BaHA B KAUECTBE KPUTEPUs
CTENEHU TEPMHUYECKOT0 MOPAXKEHUS TMIICOCOAEPKALIEro Marepuaia Ha MOXape;
YEM OHA MEHBIIIE, TEM BBIIIE CTEIIEHb TEPMUYECKOTO TOPAKEHHUS.
Ha wuccnenoBanme MoryT oTOMpaThcs MpoOBI OETOHA W IKEIe300€TOHAa Kak
3aBOJICKOTO, TaK U M3TOTOBJIEHHBIE METOJIOM JIUThSI B OMaTyOKy HEMOCPEACTBEHHO
Ha CTpOMKe; INTYKaTypKd; CTE€H H3 OETOHHBIX OJOKOB C pPa3IUYHBIMU
HAIOJIHUTEISIMU; CUJTUKATHOTO (0O€JI0ro) KUpnuya, mpoobl TUIICOBOM IITYKATYPKH.
Ecnu crena ciiokeHa U3 KpacHOrO KMpIIMYa, Ha UCCIIEI0OBaHUE OTOMPAIOT MPOOBI
LIEMEHTHOTO KaMHS U3 KJIaJJOYHOTO PACTBOPA, CKPEIUISIIOLIErO KUPITUYH.
[TpoOs! JOMKHBI OTOMpPATHCA HA 0OIMHAKOBOH BhIcOTE. [IpoOBI OTOMparoTCs CKOIOM
MOJIOTKOM M3 MOBEPXHOCTHOTO CJIosi (MeHee 3-5 MM.), OUMILEHHOTO OT OCTATKOB
Kpacku, Mycopa, KornoTu. Macca orOupaemoit mpoObl JoypkHa coctaBisaTh 1-10
rpaMM (B 3aBHCHUMOCTH OT MOCIEAYIOLIEro MeToja aHaiu3za). MOXHO M HYXHO
oTOupaTh MpoObl B HauboJee pa3pylICHHbIX 30HAX, B TOM 4HKCie Mo nepudepun
30H OTCJIO€HHUS 3aIUTHOTO CJI0sl OETOHA, I€ YJIbTPa3BYKOBBIE HCCIEAOBAHUS HE
npousBectd.  Dukcanmusi  TeMIEPATYPHBIX 30H HAa  OKPYKAKIIUX
KOHCTPYKIHUAX.
KOHCTpYKTUBHBIE 3JIEMEHTBI C OTHOCHUTEIIBHO MAajOl TEIIONPOBOJIHOCTBIO U
JIOCTATOYHO  BBICOKOM  TEIJIOEMKOCTbIO  (KUpNUYHBbIE, OETOHHBIE CTEHBI,
HNEPEKPBITUS U T.I.), MPOrPEBIIMCH B XOJI€ MOXapa, OTAAIOT TEIJIO MOCTENEHHO,
KaK XOPOILIO HATOIUJICHHAS N€Yb.
B 30Hax, rae ropeHue OblIO JOCTATOYHO JUIMTEIBHOE, CTEHA YCIIEBAET MPOrPeThCs
ayudrie (Ha OoJbITyr0 TTyOMHY M 70 00Jiee BBICOKOM TeMIlepaTyphl), U OCTHIBAET
OHA, COOTBETCTBEHHO, 3HAYUTEJILHO MEUICHHEE, YEM MEHEE MPOTPEThIE YYACTKH.
Yacto ObIBaeT, YTO Jake 4epe3 HECKOJIbKO YacOB CTEHA OCTAETCs ellle TEIUIOi.
OTo0 omymaercs uHoraa Aaxe pykoil. Iloaromy mocne nmokapa npu MOHUCKax €ro
oyara moJie3HO ObIBaeT MPOILyNaTh CTEHY, a €llle JIydllle U3MEPUTh TEMIIEpaTypy B
pa3nuYHbIX €€ 30HaX. {1 3TOro mpuMeHstoT OECKOHTAKTHBI METOJA M3MEpEHUs
TEMIIepaTyphbl.

JI1st GECKOHTAKTHBIX M3MEPEHHM MPUMEHSIOTCS:

- nupomeTpsl ("I[Ipomuns", "Actporem");

- TEMJIOBU30PbI (CKAHUPYIOUINE TUPOMETPHI)
O4eBUIHO, YTO U3MEPEHHE OCTATOYHBIX TEMIIEPATYPHBIX 30H HA KOHCTPYKLHSX -
OUYCHb TIOJIC3HBIM, OBICTPBIA W HETPYAOEMKUN METOJ TOJYyYCHHS WH(POPMAIINH,
HEOOXOIMMON JIsl OMCKOB ovara. Ho mpuUMeHSTh ero Hy»XHO, €CTECTBEHHO, 1O
"ropstunm cieaam'.
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Bonpocwt ona camonposepku.

1. Kakue HeopraHuueckue CTPOUTENbHbIE MaTepuaibl HE MOTYT OBITh
00BEKTOM MOXKAPHO-TEXHUUECKOU IKCTIEPTU3HI?

2. Ha kakue nBe OoJbllMe rpynmbl MOXKHO pa3iefiuTh HEOPTaHUUYECKHE
CTPOUTEIbHBIE MaTEpUAIbI IO UCTIOIb30BaHMI0 B [1TD?

3. Kakue  OCHOBHBIE  THUIBI  CBSI3YIOIIUX  HUCIHOJIB3YIOTCS  TIPH
IIPOU3BOJICTBE HEOPIAHUYECKUX CTPOUTEIIbHBIX MATEPUAJIOB?

4, B kakue ¢GopMbl MoCieqoBaTebHO MEPEXOAUT THUIIC MPHU TEILIOBOM
BO3J/ICIICTBUM Ha MO)kape?

5. Kakue Bu3yanbHble NPU3HAKU BBISBIAIOTCSA MIPU OCMOTPE U3JEIUN U3
HEOPTraHWYECKUX CTPOUTEIBHBIX MAaTEPHAIIOB HA MECTE Mokapa’?

6. Kakyro temmeparypy (B rpagycax C) MOXXHO YETKO 3a(pMKCHUPOBATH,
uccienysl OTJIOKEHUS! KOMIOTH U C YEM OHA CBsi3aHa?

7. Kakoil MHCTpyMEHTAJIbHBIA METOJ] MCCIIECIOBAHUS HEOPraHMYECKUX
CTPOUTENIBHBIX MATEPUAIIOB UCTIOIB3YETCSI HEMTOCPEACTBEHHO HA MECTE MOKapa?

8. Kakoil cTpouTenbHBIE MaTepuad MOXKHO HCCIENIOBAaTh METOIOM
yJIBTPA3BYKOBOU e(PEeKTOCKOTHH?

Q. Kak m3MeHsieTcsi CKOpOCTh MPOXOXKJIEHHUS YJIBTPA3BYKOBOUW BOJHBI B
OETOHE C YBEJIMYEHUEM CTEIIEHU TEPMUYECKOTO MOPAKEHUS?

10. Kak m 3a cuer 4ero W3MEHSAETCS TOH 3ByKa NIPH NPOCTYKHBAHHUH
OeTOHa C YBEJIMYEHUEM CTEIIEHH TEPMUUYECKOTO BO3IEHCTBUSA?

11. Kak cienyer otOupaTh Ha HCCleJAOBaHUE NPOOBI IITYKaTypKH Ha
MecCTe moxapa’?

12.  Yto cmemyeT oTOMpaTh Ha HCCIEAOBAHUE TPHU HM3YYECHUH CTEICHU
TEPMUYECKOTO OPAKEHHUS CTEHbI U3 KPACHOTO KUpInya?

13. Kak MOXHO u3MepUTh TEMIEpaTypy MACCHUBHOM CTEHBI B Pa3HbIX
TOYKax cpazy IMocJje noxapa?

14. Kakumu mMeTtogaMu MOXKHO B J1aOOpaTOpuUu UCCIENOBATh MPOObI
MITYKaTYpPKH, U3bSITHIC C MECTa Mokapa?

15. Kakue HeopraHu4eckue CTPOUTEIbHBIE MaTEpHATIbl MOTYT OBIThH
00BEKTaMH MOXKAPHO-TEXHUIECKON IKCTIEPTU3BI?

16. Kak mno BHemHeMy Buay O€TOHa OMNPENEIUTh CTEMEHb €ro
TEPMHUUYECKOTO MTOPaKEHUA?

17. Kak 1o COCTOSHHMIO THIICOBOM IITYKAaTypKHU OINpPEACIUTh CTEICHb €€
TEPMHUUYECKOTO MTOPaKEHUA?

18. Kakoii mapameTp TEIJIOBOTO BO3JCHCTBUS MOXKHO OIPEICITHUTH
METO/IOM YJIbTPa3BYKOBOM Jie(peKToCKOnru?

19. Kakoit Bua OeToOHa MOXKHO H3ydaTh METOAOM YJIbTPa3BYKOBOM
nedexrockommu?

20. TIlepeuncnuTe HEMOCTATKH YIHTPA3BYKOBOTO METOAA HCCIICIOBAHUS
OCTOHHBIX U3/CIIUN TTOCIIE MOoXKapa.
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Tema 7. UccaenoBanue mocjie mokapa KOHCTPYKUUN U NMpeIMeTOB U3
METAJJIOB U CILJIABOB.

OcHogHoe codepircanue memol.

BusyajabHbIil 0CMOTP METAJIOKOHCTPYKIIMH.

Ha KOHCTpYyKIMSIX U TpeAMEeTax W3 METaUIOB U CIUIAaBOB IPU OCMOTPE MeECTa
nokapa cjeayeT OTMeuaTh:

- NOTeMHEHUE W oOyriamBaHue (KapOOHW3alMsI) CJIOS KpacKd Ha
MIOBEPXHOCTH;

- BBITOpaHre KapOOHN30BAaHHBIX OCTATKOB KPACKH;

- BEUYMHY JedopMani KOHCTPYKIIMH H WX HaAIMPaBICHHOCTH
(METATIOKOHCTPYKIIMM M HMX OTAEJIbHBIE 3JIEMEHTHl JIePOPMUPYIOTCS, Kak
IIPaBUJIO, B CTOPOHY HAaUOOJBIIIEr0 HATPEBA);

- BeTa MoOe)anocTH (MOSBISAIOTCS MPU HArpeBaHUU CTaMd 10
temriepatypbl 200-300 °C Onarogapsi 0Opa3oBaHUIO HA €€ MOBEPXHOCTU IUICHKU
OKHCJa MHUKPOHHOW TOJIIMUHBI; TPU TOBBIIMIEHUA TEMIIEpAaTypbl I[BETa
n00eXaJIOCTH U3MEHSIIOTCS B CIIEAYIOIIEH MOCIeA0BaTEIbHOCTH: CBETIIO-KEITHIN,
COJIOMEHHO-KEJThIN, OpaH>KEBbIN, KPACHO-(PHOJIECTOBBIN, CUHUN);

- HaJIM4KME BBICOKOTEMIIEPATYpHOTO OKHcJa (OKaJIMHBI) HA CTaJsX, €€
TONIMHA U 1BeT (0oOpasyercs Ha CTalsiX OOBIKHOBEHHOTO KadecTBa IMpHU
temriepatype 6omnee 700 °C; auzkotemneparypsas okanuna (700-750 °C) oObraHO
MMEET PbIKEBATHIN OTTEHOK U JOCTATOYHO TOHKAsl; OKaJIMHA, 00pa3oBaBLIasCs MIPH
900-1000 °C u 6onee - ToncTasd U YepHas),

- OIUIABJIEHUS M TMPOIUIABJICHUS MeTamia (pa3mep, reoMeTpusi, LBET
KPOMKH) (pacIUIaBi€HHBbIM B XOJ€ Moxapa 0oJiee JIETKOIUIaBKUI METaul MpH
NoMNaJaHuk Ha MeTaul Oojee TYrorulaBKUK MOXKET TMPUBECTH Kak Obl K
"pacTBOpeHHIO" TIOCJIEIHETO B paciuiaBe nepBoro meramia. [Ipuyem npoucxoaur
ATO MPHU TEMIEPATYpPE, HIKE TEMIIepaTyphl IUIaBJIeHU ""TYyroIIaBKOTo" MeTalla);

NHcTpyMeHTA/IbHBbIE  MCCAEI0BAHUSL  CTAJBHBIX KOHCTPYKIUH M
U3/1eJINH.

Cranu OOBIKHOBEHHOT'O KauecTBa M M3JACIUS U3 HUX IO CHOCOO0Y M3TOTOBJICHUS
NOJIPA3JIEISAIOTCS Ha:

- ropsiyeKkataHHple  (IpOILIEAIINE TMPOKATKY Ha  BajbllaXx MIpH
temriepatype 800-900 °C);

- X0JIOAHOAE(OPMHUPOBAHHbBIE CTaJIbHbIE M3Jenus (T.e. U3JEus,
KOTOpbIE TOJIBEPrajiiCh B MPOLECCE HW3TOTOBJICHUS XOJIOAHOW nedopmaruu -
IITAMIIOBKE, BBITSKKE, BBICAIKE U T.1.).

["opsiuexaranble cTany HauboJiee pacpoCTpaHEHbl HA MECTEe MoXKapa, T.K. UMEHHO
OHM COCTaBJIIIOT OCHOBHYIO HOMEHKJIATypy MeTajionpokaTta (IIBeJUIephl,
JIBYTaBPBI, YTOJIKHU, OOJbIIAst 4aCTh TPYOHBIX U3JIETUH, TOpsiueKaTaHbld JTUCTOBOU
MPOKAT | T.JI.) U3 HUX YK€ N3TOTABINBAIOTCS CTPOUTEIHHBIC METAITIOKOHCTPYKITUH.
o 600-700 °C m3MeHeHM B CTPYKType U (PU3MKO-MEXaHUYECKUX CBOMCTBAX B
rOpsSYEKATAHbIX CTAISIX MPAKTHYECKH HE MPOUCXONUT. Brimie 3TuX Temmeparyp
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U3MEHEHUS B CTPYKTYpE MeETajula HAYMHAIOT MPOUCXOJUTh M HUX MOXKHO
3a(pUKCUPOBATH:

- METOJIOM MeTajuiorpagpum,

- IyTeM  MU3y4YEHMS  XHMMHMYECKOTO  COCTaBa  OKAaJIMHBI, -
PEHTIC€HOCTPYKTYPHBIM AHAJIN30M OKAJIMHBI.
OOpaboTka wu3AenIUd B MPOLECCE HUX HU3TOTOBIEHHS METOJOM  XOJOJHOU
nepopManuy  (XOJIOAHOM IITAMIIOBKM, BBICAJKH, BOJIOYEHHUS) NPUBOJUT K
U3MEHEHHUIO CTPYKTYphI METajlla U COOTBETCTBYIOIIEMY M3MEHEHHUIO €ro (hPU3HUKO-
MeXaHU4YeCKUX CBOUCTB. [Ipu HarpeBe xo00/1HO1e(hOPMHUPOBAHHBIX U3AETUI B HIX
IIPOTEKAIOT TaK Ha3bIBaEMbIE JNOPEKPUCTATUIM3ALIMOHHBIE 151
pPEKpUCTALUIN3AaUMOHHbBIE Tpouecchl. Ilpm 3TOM mOCIEnOBATENBHO MEHSAETCA
CTPYKTypa WH3JeIus W CTPYKTYpOUYBCTBUTEIbHbIE (U3UKO-MEXaHHUECKUE
XapaKTEPUCTUKU. MeTamn CTpeMHUTCS NEpEeUTH B HMCXOAHOE (O XOJIOAHOU
00pabOTKH) COCTOSTHUE.
CreneHp pEKpUCTAIIIA3AUN U3BATOrO C MecTa nokapa
X0JOJHOAe(OPMUPOBAHHOTO  U3JENIHUS  MOXXHO  OINPEAETUTh  HECKOJIbKUMHU
METOJ/IAMH:

- ONPEEIICHUEM MHUKPOTBEPIOCTH,

- ornpeeneHrueM ko3 duiiuenta Gopmbl,

- MarHUTHBIMH UCCIIEIOBAHUSAMU (U3MEPEHUEM KOIPLUUTUBHOU CUIIBI).

Bonpocel ona camonpogepku.
1.Tlo xkakoMy TIpU3HAKy KIaCCUDUIMPYIOTCS CTaJbHBIC W3ASTUS IS
MT0KapPHO-TEXHUYECKOMN IKCIIEPTU3BI?
2.UYto sBisercs Hanboiee HU3KOTEMIIEPATyPHBIM IOCIEICTBHEM TEIUIOBOTO
BO3JCHCTBUS HA METAJIBI HA MOKape?
3. Kakoif u3 MeTauioB MOXKET JaTh HAHMOOJBIIYIO SKCIIEPTHYIO HHOOPMAIIHIO
IIPY KCCIIEIOBAaHUU TIOCIIE TToXKapa’?
4. Kakyro akcrepTHyr0 HHGOPMAIMIO MOXHO TMOJIYYUTh MPU HCCIEIOBAHUU
U3JIeTTUI U3 MEJIU U MEIHBIX CIUIABOB?
5.I1lpm kakux Temmeparypax HaCTymaeT IMOTeps HECylled CrmocoOHOCTH
U3JIeTTU U3 CTaIu U aTFOMUHUS ?
6. Kak KOTMYeCTBEHHO OIIEHUTHh CTENeHb Jedopmanuu MeTaUTMYeCKUX
M3IEIUN Ha MECTE MoxKapa?
7. Kaxoit Buj okucia oopasyercs Ha ctanu npu temieparype 200-300 °C?
8. Kaxkoit Buj okucia oopasyercs Ha ctaiau npu temiiepatype Boime 700 °C?
9.UYem ornmuaercs HuszkoremmeparypHas oxammHa (700-750 °C) ot
BbICOKOTeMnepaTypHoi okaunbl (900-1000 °C)?
10. Yto Takoe «1BeTa mo0eKajJoCTH Ha CTAJIN?
11. Yro Takoe OKaJIMHA Ha CTaJIH?
12. Kak mMoxeT o0pa30oBaThCs IbIpKa B CTAIBHOM JIMCTE, €CIIM TeMIepaTypa Ha
Mo’kape He JOCTHUTIIa TEeMITePaTypPhl TUTABJICHHS CTaIN?
13. K yemy npuBOAUT B3aUMOJICHCTBHE aTIOMUHUS C OKUCIIaMHU Kere3a?
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14. Kakue METaJUIbI MPECTABISIOT pEAIBHYIO ONAaCHOCTH
BOCIUJITAMEHEHUS Ha OOBIYHBIX MOXKapax?

15. Kak cnenyer otbuparh mpoOy OKaJIMHBI IS HMHCTPYMEHTAJIbHBIX
HUCCJIEIOBAHUNI?

16. Kakumu MeTogamMu MOKHO YCTAHOBUTH COCTaB CTaJIbHOM OKAJIUHBI?

17. HazoBuTe camblii OBICTPBIA HHCTPYMEHTAJIBHBIA METOJ H3YUYEHUS
X0JI0IHOAE(OPMUPOBAHHBIX CTATBHBIX U3JIETUH.

18. Ilepeumncnure MeToAbl JTAOOPATOPHO HMCCIEAOBAHUS TOPSUEKATAHBIX
CTaJIbHBIX U3JCIIUN.

19. Ilepeuncnure METO/IbI 1a00paTOpPHOTro UCCJIEI0BAHMUS
X0JIOAHOAE()OPMUPOBAHHBIX CTAJIBHBIX U3/EIIHN.

20. 3a cyer Kakoro XUMHYECKOr0 TIpoliecca MOXKET MPOU30UTH

PacTBOPEHUE CTAJIA B ATIFOMUHUU?
21.

Tema 8. UcciienoBanue 00ropeBIInX 0CTATKOB JAPEeBECHHbI U APEeBECHBIX
KOMIIO3UIIMOHHBIX MATEPHAJIOB.

OcnogHoe codepiicanue memol.

BusyanbHblii 0cCMOTP 00YTJICHHBIX IPEeBECHBIX U3/1eJIHH.

[Ipu ocMoTpe MecTa moxapa CJlIeAyeT BBIABIATh Ha JACPEBIHHBIX KOHCTPYKIMSIX U
IeTanIX MeOeu:

- NMOTEMHEHHE Jlaka WM Kpacku Ha TOBEPXHOCTH (CTEIMEHb
MIOTEMHEHHUSI, pa3Mep 30HbI, €€ HAXO0XKJICHUE U TEOMETPHUIO);

- MOBEPXHOCTHOE OOyriauMBaHue (yroiab pBIXJbIA, C KPYHIHBIMH
TpeumHaMu o0pazyeTcsi 0ObIUHO MPU UHTEHCUBHOM IIJIAMEHHOM TOPEHUHU; YTOJb
IUIOTHBIA, C KOPHUYHEBATBIM OTTEHKOM M JaXX€ COXPAHUBILICUCS TEKCTypOur
JIPEBECUHBI (PUCYHKOM TOJIOBBIX KOJIEIl) 00pa3yeTcs Mpu HU3KOTEMIIEpaTypHOM
nupoiuie (TJIEHHH), KOTJa TMPOIECC OOYIIIMBAaHUS MPOUCXOJIUT MEMJICHHO U
JIETY4HE€ BBIACISIOTCS MOHEMHOTY, YXO/I Y€pEe3 MEJIKHUE TPEIIUHBI U HE Pa3phIXJIsis
yTOJIb);

- OoOyriMBaHWE M €ro TIIYyOMHY Ha OTIEJIbHBIX ydacTkax (riayOuHa

OOyTIIMBaHUS M3MEPSETCS C TOMOIIBIO JHOOOTO OCTPOTO METaUIMYeCKOro
npeaMera - KojiymoOyca, Iuiia, rBo3/1sl, MeTaUIMYeCKON TuHEeHKU. MeTamindecKkuit
npeaMeT JI0CTaTOYHO CBOOOJHO MPOTHIKAET yTojb, HO XYyXkKE€ BXOJIUT B Oosee
IJIOTHYIO JPEBECUHY.
O6paTuM BHUMaHUE, YTO KPOME TOJIIHUHBI CJIOS YTJIsL, B TOUKE U3MEPEHUS CIIeTyeT
OMPENCIUTh BEJIIMUYUHY MOTEPU CEUEHHUsS] KOHCTPYKIUHU. [yOuHa 0OyriamBaHUs
pacCUUTHIBACTCS KaK CyMMa 3TUX ABYX BeauduH. OcoObI UHTEpEC NI dKCIepTa
MPEACTABIISIOT MPOTapbl B TMOJIy, OCOOEHHO, KOTJIa OHU HEMHOTOYHUCIICHHBI WU
Mporap OJIuH, MOCKOJIBKY MOJIbl HAa MOXKape, KaK MPaBUiIO, COXPAHAIOTCS, TOITOMY
MPUYHUHY TIporapa 0053aTeIbHO HA/l0 BBISICHUTH - BO3MOYKHO, 9TO 04aroBas 30Ha.
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NHcTpyMeHTAJIbHBIE METOAbI HMCCJACAOBAHUS OOYIVIEHHBIX OCTATKOB
JAPEeBECHHBI.
Omnpenenenue TeMmMmeparypbl M JJIUTEIBHOCTH  OOYIVIMBAHMS  JIPEBECUHBI
IPOBOANUTCSA IyTEM M3MEPEHUS TIIyOMHBI OOYTJIMBAaHUS M DJIKTPOCONPOTUBIICHUS
yIrisi, OTOOPaHHOTO B TOUKE 3aMepa ITyOUHBI.
[TpoObl yruelr cnexyer oTOMpaTh Ha OOYIVIEHHBIX YdacTKax JEepEBSHHBIX
KOHCTPYKLUH, TaM, TJe CJIOU yIiisl He HapyleH (He ckosoT). C MOBEpXHOCTH YIS
KMCTOYKOM CMAaxuBalOT 30JIy M OCTATKHA IOKAPHOI'O MycOpa, IIOCIE Yero
AKKypaTHO Cpe3ar0T BEPXHHM, 3-5 MWUIMMETPOBBIM cioM yrisd. s aHanu3oB
HeoOxoaumo He Oonee 1-2 rpammoB yrisa. [lpeaBapurtenbHO B TOuke OTOOpa
poObl YISl U3MEPSIIOT METOJIOM MEHETPaluu TONMUHY cios yrius hy, Bennuuny
MOTEPH CEUEHUS] KOHCTPYKINH hy, ¥ pe3ybTaThl U3MEPEHUH 3aHOCAT B TPOTOKOJL.
DneKTpoconpoTUBIeHUEe Npod yrier ompenpensercs nona aasieHueMm 35005000
kr/cm?.  JIIs  OTOro  CyIIECTBYET CHENMANbHBIA THAPABIMYECKHH  Ipecc
koHcTpykimu BHUUIIO. [IpeaBapuTenbHO BBHICYIICHHYIO TPOOY YIJIS 3aChINaloT
B IIpecc-(hopMy, CKUMAIOT C 3aJaHHBIM YCUIIMEM U U3MEPSIOT B MOMEHT CXKaTHs €€
AIIEKTPOCONPOTUBIIEHUE MEraOMMETPOM.
Pacuer Temmeparypsl U JUIMTEIBHOCTH IHMPOIU3A APEBECUHBI IPOU3BOAUTCA I10
pe3yJibTaTaM aHajau3a yIJIed ¢ IOMOILBIO CIIEHMAIbHBIX HOMOIPAMM.
IToaroToBKy yriien, U3MEpeHUe dIEKTPOCOIIPOTUBIIEHU U pacyeT T, t MOXKHO Ipu
HEOOXOJAMMOCTA TPOBOJUTH M HEMOCPEACTBEHHO HAa MECTE IMOKapa; IJs 3TOro
CYILLECTBYET CIEIUAIbHBINA MMOJEBON KOMIUIEKT 000pYAOBaHUS.
Jpyrum  crnocoOOM — HCCIIEOBaHUSL  yIJIEW  SIBISETCA THUIEIbHBIM  METOJ
ONPENIEIICHNUS] OCTATOYHOI'O COAEPKAHUSA JIETyYUX BEIIECTB B YIJIAX.
Hagecku yrneit (0,5 - 1,0 r) 3arpyxatt B (apdopoBbie TUTIIM C KpPBILIKAMH,
KOTOpbIE€ HAarpeBaroT B MydenbHoi neun npu temneparype 800 °C B teuenue 7
MUH. 3aTE€M TUTJIM U3BJIEKAIOT U3 [I€YH, OXJAXKAAIOT U MOBTOPHO B3BemMBatoT. [1o
Pa3HOCTM MAacChl THIVIA C YIVIEM 1O M IIOCJIE€ HarpeBa B II€YU OIPEACIISAIOT
BEJIMUYMHY OCTATOYHOTO COJepKaHus Jjeryuux BemectB B yrisix (L, %). Uem
Oonbllie ObUTa TeMIEpaTypa U MPOJOJKUTENBHOCTh NMHUPOJU3a JAPEBECHHBI Ha
no)kape, TeM MEHbIIE OyJeT MOTepsl MacChl yrisl IpU BTOPUYHOM HarpeBe B
MydenbHOM 1meuu, T.€. MeHbIIIe pacueTHas BennunHa L.
UccnenoBanne obyrineHHbix octatkoB JICII mpou3BoauTcs TeMU K€ METOJIaMH,
4yTO M 00yraeHHbIX ocTaTKOB ApeBecuHbl. [ JICII Takyke mosydeHbl pacyeTHbIe
(GbopMysbl 1 HOMOIPAMMBI, TTO3BOJISIONIME MO PE3YJIbTaTaM aHalu3a ONpPE/ETUTh
TEMIIEPATYPY U JUINTEIBHOCTh TUPOJIN3a TUIUTHI.
EAvHCTBEHHOE OTIMYME OT METOAMKM HCCIENOBAHMUS OOYTJIEHHBIX OCTaTKOB
JPEBECUHBI COCTOMT B TOM, yTO y 00yrieHHbIX [ICII oueHb MIOTHBIA yrojib U
MU3MEPUTH €0 TOJILMHY METOAOM IMEHETPALMHU HE yaaeTcs. [loaTomy u3mepsioT u
UCIIOJB3YIOT B Ka4e€CTBE KPUTEPUS €OUHCTBEHHBIM I'€OMETPUYECKUU IMapaMeTp -
BEJTMYMHY MTOTEPH CEUEHUS TTUTHI B TOUKE 0TOOpa mpoObl yrias hy.
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Bonpocwt ona camonposepku.

1. Kakoli u3 mosnMMepoB, BOASIIMX B COCTaB JAPEBECUHBI, JaeT
HauOoJIbIIee KOJIMYECTBO YIIUCTOIO OCTaTKA?

2. Kakum cBOWCTBOM MaTepuana ONpelenseTcd €ro CKIOHHOCTh K
TJICIOIIEMY TOPEHUIO?

3. Kak wu3MeHseT CKJIOHHOCTh [JPEBECHHbl K TJIEHHIO 00paboTKa
aHTUIHPPEHAMU?

4. Kak u3MeHsieTcss OCTaTOYHO COAEpKAHHME JIETYyYUX KOMIIOHEHTOB B
JPEBECHHE IO MEPE YBEIMUEHHUS CTETICHH BHITOPAHHUS?

S. Kak BBIMISAUT yroib, 0Opa3oBaBLIMMCSA B pe3yJbTaTe IUIAMEHHOTO
ropexus’?

6. Kak BBITTIAIUT yroiib, 00pa30BaBLINIICS B PE3YJIbTATE TIACHUSA?

7. [lepeuncnure BuU3yadbHBIE CIEIbl TEPMHUECKHX  MOPAKECHUN
JPEBECUHBI.

8. N3 kakuX BETMYMH CKJIa/1bIBAETCs TIIyOMHA OOYTIMBaHUSI IPEBECUHBI?

9. Kakyto skcnepTHyro MH(GOPMAaLMIO MOXHO IOJY4YUTb, UMEs JIHUIIb

JTAHHBIE 10 TIIyOMHE 00YTIIMBAHUS JPEBECUHBI?

10. B yem ocobennocTu skcnepTHoro uzydenus JCI1?

11. Kakyto skcnepTHyro HHGOPMAIMIO JAlOT BBISBJICHHBIE CKBO3HBIC
porapsl Ha ApeBecuHe?

12. Tlepeuncnure MeTOABI TaOOPATOPHOTO HCCIEAOBAHUS OOYTJIEHHBIX
OCTaTKOB JIPEBECUHBI?

13.  Yto Takoe BeIMUYMHA TOTEPH CEUCHUS ACPEBSIHHOW KOHCTPYKIHMU U
KaK €€ U3MEPUTH?

14.  Kak npaBuiabHO U3MEPUTH IITyOUHY OOYTIIMBAaHUS IPEBECUHBI?

15. B kakux Tpemenax MOXET MEHATbCA BeJIMYMHA YIEIbHOTO
AJIEKTPOCOIPOTUBIICHHS OOYTJIEHHBIX OCTaTKOB JAPEBECHUHBI?

16. Kakue mapameTpbl rOpeHUs] MOKHO YCTAHOBUTH METOJOM HM3MEPECHHUS
AJIEKTPOCOIIPOTUBIICHUS IPEBECUHBI?

17. Yro mnpoucxoauT C APEBECHHOM NpHU €€ HarpeBe B HWHTEpBaje
temrepatyp 120 - 220 °C?

18. Kakoit mnapamerp oOmpenenstoT UCHOJIb3yS TUTEIBHBIM METOJ
TEPMHUUYECKOT0 aHaJIN3a JPEBECUHBI U €€ OOYTJIIEHHBIX OCTaTKOB?

19. Kak mo BHemHeMy BHIYy pPa3IUYUTh IPEBECHBIN yroyib TIEHUS U
YTOJIb IJIAMEHHOTO TOPEHHUS?

Tema 9. MHccaenoBanue 00ropeBIIMX OCTATKOB  IOJHUMEPHBIX
MaTepHAJIOB H JIAKOKPACOYHBIX NMOKPBITHIA.

OcHoesnoe cooepocanue memol.

IloBeneHne mMOJHMEPOB HA TOKape M MeTOAbl HCCJAEI0BAHHMS HX
00ropeBIINX OCTATKOB.
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CymiecTByeT JBe TpyHnbl MOJMMEPOB, MNPUHIMIHAIBHO pa3IMYyarolUecs [0
CBOEMY ITOBEJICHUIO MIPU MTOXKape:

- TEPMOIJIACTUYHBIE MaTepUaJIbl (TepMoIIacThl); -
TEPMOpPEAKTUBHBIE MaTepHabl (PEaKTOIIACTHI).

TepmoriacTel - 3TO MaTepuaibl, CIOCOOHBIE pa3MAryaThCsi MPU HArPEBAHUH U
MEPEXO/IUTH B IJIACTUYECKOE COCTOSIHUE, HE MOABEPrasCh MPU 3TOM Pa3pylLIEHUIO,
TepMHUUYECKON necTpykumu. K TakuMm MarepuanaMm OTHOCATCS, B YAaCTHOCTH,
MOJIUATUJIEH, MTOJTUBUHUIXIJIOPU, MOTUMETHIMETAKPUIAT (OPIraHMYECKOE CTEKJIO),
noyimaMuibl (KanpoH) u ap. Ilpu nmokape TepMOIUIACTBI pa3MATYaroTCs, MIaBATCA,
TEKyT, TOPSAT. DTO CIOCOOCTBYET OOpa30BaHMIO BTOPUYHBIX OYaroB (04YaroB
TOPEHUsA) U PacIpOCTPaHEHUIO moxkapa. Tak BexyT ceOs, CKaxkeM, MpoBOJa C
NOJIMBUHWIXJIOPUAHOW  (caMOil  pacnpOCTpaHEHHOW B  HACTOSIIEE BpeMs)
W30JIALUEN.

TepMopeakTUBHBIE TOJMMEPHBIE MaTepUalibl HE CIOCOOHBI TEPEXOAUTh B
IUIACTUYECKOE COCTOSTHUE 0€3 pas3pyllieHusi CBOE€W  CTPYKTypbl. TUNHYHBIMU
MPEACTABUTEISIMU TEPMOPEAKTUBHBIX MTOJTMMEPHBIX MAaTEPUATIOB SABJISIETCSA PE3UHA,
MaTepHuayibl Ha OCHOBE eHoIpopMaIbAeTUIHBIX TIacTMacc. K HUM e OTHOCUTCS
Y TIPUPOJIHBIN MTOJIUMED - IPEBECUHA.

[TonuMmepsl U3y4aroT:

- meronoM MK-cniekrpockonuu,

- METOZIOM TEPMHUYECKOr0o aHain3a (BECOBBIM OIpEIEICHUEM
OCTAaTOYHOIO COJEpX AaHUS JIETYYMX BEIIECTB - aHaJIU3 MPOBOJIUTCA
AHAJOTMYHO TOMY, KaK 3TO JeJIaeTCsi NIpPH OIpPEAENIEHUd OCTaTOYHOIrO
COJIep KaHMs JIETYYMX BEIIECTB B IPEBECHBIX YIIIAIX),

- METOJZIOM OIIPEENIEHNE 3JIEKTPOCOMPOTUBIIEHUSI OOYTIEHHBIX
OCTATKOB (OIpeAesieHue AJIEKTPOCONPOTUBIEHUSI MPOBOJUTCA MO TOM XKe
METOJUKE U Ha TOM e 00OpyIOBaHUH, YTO U UCCIIEOBAHUE OOYTJIEHHBIX
OCTaTKOB JIPEBECUHBI).

Hccnedosanue 1aKkoKpacouHvix nOKpolmuil.
Kak mnpaBuiio, mo0oe KpacoyHOE MOKPBHITUE HW3MEHSIET IMPU HarpeBe IBET I10
CJIEIYIOLIEH CXEME:
JKCJITEET ---> KOPUYHCBEET ---> YCPHEET ---> CBETJICCT ---> JJOCTUTacCT
[[BETa HATIOJIHUTENS (MIUTMEHTA).
M3meHeHue 11BeTa HUTPOUEIUTIOJIO3HBIX M MACIISIHBIX MOKPBITUH IIPHU HAarpeBe.

T, °C HIJ MA, 11D

200 CpenHee moTeMHEHUE Jlerkoe nmoreMHeHNE
300 TemHbIi (YepHbIi) CpenHee MoTeMHEHUE
400 YEpHBIN LBET CPEIHEE

500 MMOTEMHEHHE

600 I[BET HEOPraHUYECKUX MUTMEHTOB W HAIMOJHUTENEH

H3meHenne 1BETHOCTH O€JIOTO  BOJHO-AWCIEPCUOHHOTO  TOKPBITHUS  MpHU
HarpeBaHUH.
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100 °C - 6emsrit, 200 °C - cBetmo-xentsiid, 300 °C - 6exeBbIif - KopuaHeBbIit, 400
°C - teMHO-kKopruuHeBbIi, 500 °C U BbIIIIE - OSIIBIM.
bonee momHyto u 0Oe30mmbO0YHYI0 HHGOPMAIMIO JAIOT HMHCTPYMEHTAJIbHbBIC
METO/Ibl UccienoBanus 00yrieHHbix ocratkoB JIKII.
J171s1 BBISIBJICHUS 30H TEPMUYECKUX MOPAKEHUN HA OKPAIEHHBIX KOHCTPYKUHUSX U
IpelMeTax Ha MECTe MoKapa CHauyaja OoTOMparoT mpoObl OOTOPEBIIMX OCTATKOB
KpPacO4YHOT0 MOKPHITHs. OOTropeBIIyI0 KpacKy akKKypaTHO COCKaOJIMBaIOT, CTapasiCh
HE 3axBaThIBaTh TMOUIOKKY (IITYKaTypKy ¥ Jp. MaTepHalibl ¢ Majou
MEXaHM4YeCKON MpoyHOCThI0) OTOOp mpob 1esecoodpa3eH Ha OJHOM BBICOTE MO
nepuMeTpy rmomernieHust. Macca nmpoObl, B 3aBUCHMOCTH OT METO/a MCCIICIOBAHNUS,
cocTapisgeT ot 1-2 mr. 10 0,5 1.

Hccaenosanue o0yriaesnsix npod JIKII nposoasaT meroxamu:
- omnpezaeseHust 30JbHOCTH 00yriieHHbIX ocTarkoB JIKII m BenmuuuHbl yOBUH
OpraHMYeCcKOM Macchl MO METOAMKE, AHAJIOTMYHOW TOMY, KaK MCCIEIYIOTCS
OOyTJIEHHBIE OCTATKU JIPEBECHUHBI U HEOPTAHUUYECKHE CTPOUTEIbHBIE MAaTEPHAIIBI; -
HNK-cnekTpockonuu.
Uccnenosanne obropepmmx ocrarkoB JIKII mo3pomnsieT nomyyats nHbOpMaInio B
CJIETYIONTUX TeMIIEPaTypHBIX 30HaX MecTa MoKapa:

HII- mokpsitue - 150-450 °C,
MA-, TII®- u gp. - 200-500 °C, Bomno-aucnepcuonusie - 200-950 °C. Ilpu
temriepatype Hmwke 150-200 °C w3MeHEHHMI B TOKPBITUSAX KOTOPHIE MOXHO
3auKCUpOBaTh, MpaKTUYeCKu He Tpoucxoaut. Bemme 450-500 °C opranmdeckas
coctapisironass JIKII momHOCTBIO BRITOpAaeT M MCCIEN0BATh CTAHOBUTCS HEYETO.
Jluis y BOJTHO-AMCTIEPCUOHHBIX KPACOK BEPXHSISI TEMIIEpaTypHasi TPaHUIIA BEIIIIE -
3a CUeT TOTO, YTO OHHU COJEP)KAaT B KauecTBe HamomHutens men. [locinennuit ke
pasnaraeTcsl TPU HArpeBaHWM HA OKWCh Kb W YIJICKUCIBIA Ta3 TpH
temriepatype 900-950 °C, u mo Tomy, pa3joXUIICA WIM HET KapOOHAT KabIus

(Me1) MOXKHO y3HATh, JIOCTUTANIAa JIU TeMmreparypa B ucciemyemoit 3oue 900-950
°C

Bonpocwt 01a camonposepku.

1. Kakue mommmMepbl CrioCOOHBI K TIICIOIIEMY TOPEHUTO?

2. Kak BenyT ce0s Ha moXkape TEPMOILTACTUYHBIC TTOJTMMEPHI?

3. Kak BenyT ce0s Ha moxkape TEpMOPEAKTUBHBIE MTOJTUMEPHI?

4, KakumMu  nabopaTOpHBIMM ~ METOJAAMM  MOJKHO  HCCJIEAOBATh
MOJINMEPHBIE MaTepualbl, OTOOpaHHbIE C MecTa Moxkapa?

S. Kakoii mapameTrp omnpenensercss Ipd TEPMHYECKOM H3YyYECHUHU
MOJIMMEPHBIX MaT€PUATIOB TUTEIbHBIM METOIOM?

6. Kakoli TemnepaTypHblidi UHTEPBAJl HArpeBa Ha MOYKApe KOHCTPYKLUN
Y MaTEpHAJIOB MOKHO U3YUYUTh, UCCIIELys] MaTEpUAIbl HA OCHOBE TUIICa?

1. [lepeuncnure 00bexTh [T, KOTOPHIE MOXKHO MCCIIEIOBATH METOJIOM
NKC?
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8. [lepeuncnure oOwvexThl I[ITD, KOTOpbIE MOXKHO HCCIEIOBAThH
TUT€JIbHBIM TEPMUUECKUM METO/I0M?

Q. [Tepeuncnure o06bekThl I[ITD, KOTOpBIE MOXKHO H3ydaTh METOIOM
U3MEPEHUS 3JIEKTPOCONPOTUBIICHNUSA?

10. Yto Takoe TEPMOCTOMKOCTh HOJUMEPA U KAKUM KOJIMYECTBEHHBIM
apaMeTpoM OHA BbIPAYKAETCS?

11.  Yto Takoe TemI0CTONKOCTb nonuMepa?

12. Kak mocienoBaTelbHO U3MEHSAETCS LBET JTAKOKPACOYHOTO MOKPBITHS
IIpU HarpeBaHuu?

13. Kakoif 1BeT ycTaHaBIMBAaeTCAd Yy JAKOKPACOYHBIX MOKPBITHH Tpu
Harpese cBaie 500-600°C?

14. Kakoil mnpouecc MNPOUCXOJUT C OPraHUYECKOM COCTABIIAIOIICH
KPacOYHOTO MOKPBITUS TIPU HArpeBe Ha moxape?

15. Kak noapaznenstoTcst Jaki U Kpacku 10 BUAY PacTBOPUTENS UCXOJs
u3 nenen [1TO?

16. Yepe3 kakue LBeTa NOCIEAOBATEIBHO MPOXOIUT JIAKOKPACOYHOE
MOKPBITHE B UHTEpBaJie Temmepatyp Harpesa 200-500 °C?

17. Kak u3MeHsieTcs COOTHOILIEHHUE YIiepoa U BOAOPOJa B XUMUYECKOU
CTPYKTYpE JIAKOKPACOYHOTO MOKPBITUS C YBETUUEHUEM CTEIIEHH Harpepa?

18. B uemM o0cOOEHHOCTM TMOBEACHHUA Ha MOXape W3AETUN U3
TEPMOIUIACTUYHBIX TIOJTHUMEPOB?

19. B d4em 0cOOCHHOCTHM TIOBEIECHHUS Ha TMOXKApe W3ASIUN U3
TEPMOPEAKTUBHBIX TTIOJUMEPOB?

20. Kakue cymiecTByl0T BapuaHThl TEPMHUUECKOTO aHAIN3a MOJIMMEPOB H
JTAKOKPACOYHBIX MOKPBITHI?

21. MOXHO JI1 METOIOM U3MEPEHUS AIIEKTPOCOMPOTUBIICHHSI ONIPEICTUTh
TEeMIEpaTypy FOPEHUs: MOJMMEPHOro MaTepuaia? UTo ajs 3TOro Hy»KHO caenaTb?

Tema 10. AHanu3 coBokynmHOcTH wuHpopmanuun u GopMHUPOBaHHME
BbIBO/IAa 00 o4are mnos;kapa.

OcHoesnoe cooepocanue memol.

[IpenBaputenbHbBIA BBIBO 00 ouare GOPMUPYETCSI HA OCHOBAHHH:
a) Pe3ynbTaToB BU3YaJIbHOTO HCCIEIOBAHUSI KOHCTPYKLIMM M MPEAMETOB B 30HE
ouara, OLIEHKHM CTENEHU TEPMHUUYECKOrO0 TMOPaKEHHUs, BBISBICHHBIX OYaroBbIX
MIPU3HAKOB;

0) Pe3ynbTaToOB HHCTPYMEHTAILHOTO UCCIEAOBAHUS MAaTEPUATIOB U KOHCT-
PYKUUI U TIOJIy4aeMOU TaKUM 00pa3oM MHGOpMaIIHH;

B) [loka3anuii cBuaeTenei

r) KoCBEHHBIX MPU3HAKOB OYara.
[Ipu 5TOM 00s3aTENBHO YYUTHIBAIOTCS APXUTEKTYpPHBIE OCOOCHHOCTH 31aHUS
(coopy:keHus1), MOKAPOONACHBIE XapAKTEPUCTUKU MATEPUATIOB, KOTOPHIE UMETUCH
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Ha CTOpPEBIIIEM OOBEKTE M UX PACTIPEIEICHHE 0 3[aHuI0 (TIOMEIIEHUIO), IPyThe
(bakTopHI.
OTaenbHBIE METOBI UCCIICOBAHUS PA3TMYHBIX KOHCTPYKIIMOHHBIX U OTACIOYHBIX
MaTepHaoB B3aMMHO JOIMOJHSIIOT Apyr npyra. HekoTopeie METOAMKU CIIOCOOHBI
3a(UKCUPOBATH JHIIb CPABHUTEIIbHYIO CTETIEHb TEPMUUECKUX MMOPAKEHUM, Ipyrue
JAI0T JaHHbIE O TeMIeparype W JJIMTEIbHOCTH TopeHus. Pa3Hble MeTozbl
CIIOCOOHBI J1aBaTh HMH(OpPMAIMIO B pa3IMYHBIX HHTEpBajaxX TEMIIEpaTypHOTO
BO3JCHUCTBUS Ha MOXKape.

BcnomoraresbHbIe MeTOIBI ONpPeAeJIeHUs 04ara mnoxapa.

dukcanus NpU3HAKOB aBAPUNUHBIX PEKUMOB B DJIEKTPOCETSIX.
DKkcrnepraM - IpakTUKaM XOPOIIO MU3BECTHO, YTO, €CJIM B JIEKTPOCETH Ha MOXKape
O0OHapy>KEHO HECKOJBKO MECT C MPU3HAKAMH DJEKTPOIYTH, TO TEPBUYHBIM, KaK
npaBuiio, okassiBaeTcs K3 B Touke, Hanbosee yJajJeHHOM OT UICTOYHHMKA TOKA.

Ilokazanusa cBuaeTenen.
K coxanenuto, mokasaHds CBHUAETENEH IMpU paccieOBaHUU MOXKapa YacTo
OKa3bIBAIOTCS OJHUM M3 OCHOBHBIX HMCTOYHUKOB HH(MOpPMAIUU O MECTe €ro
BO3HUKHOBeHUA. ClloBOcOYETaHHE "K COXKAIEHUIO" HCIOJIb30BAaHO MOTOMY, UTO
MCTOYHUK ATOT JAJIEKO HE BCETJa HaJIeKHBINM U OOBEKTUBHBIN, HO YAaCTO MbI HE B
COCTOSIHUM KOMIIEHCUPOBAThH €T0 APYTUMHU UCTOYHUKAMU.
[ToaTOMy OuYeHb Ba)k€H KBAIM(PUIIMPOBAHHBIA JOMPOC (OMpPOC) CBUAECTENEH. ITO
MO3BOJISIET TOJIYYUTh HEOOXOAUMYIO JIJIsl YCTAHOBJICHHS O4ara U MpUYMHBI TToKapa
MH(OpPMAIMIO U OLEHUTh €€ TIOCTOBEPHOCTh. [locnennee 0ocoOEHHO HEOOXOANMO,
KOTJ]a CBUJIETEIIU SBJISIOTCS 3aMHTEPECOBAHHBIMU JIMIIAMH, YTO, HAIPUMEP, 4acTO
OBIBaET MPH MOKapax Ha MPOU3BOJICTBE.
Ha HauvanbHOM cTaguu mokapa TNEPCOHAT MNPEANPUATHS YacTO IMbITAETCs
JUKBUMPOBATh FOpPEHUE CBOMMHM cuiiamMu. Kpome TOro, Ha MpeanpUsTHH 4acTo
3BoHAT He mo 0l, a B MecTHyr oxpaHy. A Ta, Kak NPaBWJIO, HE BbI3bIBAET
MOXKAPHBIX, a OSKHUT caMa YJOCTOBEPUTHCS, YTO U TJe TOpPUT. Bpemsa yxoaut; u
YKEJIAHWE CKPBITh ATy MOTEPI0 BBUIMBAETCS B PACCKa3bl O HEBUAAHHON CKOPOCTH
pacnpocTpaHeHUs] TOpPEHHUs, BHE3AMHOCTH, KaTacTpoduueckod Qopme u
MaciTabax CIydMBIIETOCs, B3pbIBaXx U T.M. M3Blleub M3 ATOr0 HArPOMOKIEHUS
KaTaKJIM3MOB HUCTUHY ObIBaeT Hempocto. KcraTtu, u y HeE3auHTEpECOBAaHHBIX
CBUJIETEJIE CTpPECC TMO)Kapa TaKKE BbHI3BIBAET HEBOJIBHOE MPEYBEINYECHHOE
BOCIIPUSATHE BCETO MPOUCXOISIIETO.
[ToaToMy, YTOOBI MOJYYUTh HEOOXOAMMYIO HH(POpPMALMIO, a TaKXKe, YTOObI
OTAEIUTh TpaBAy OT TOJY TMpaBAbl, BOJbHBIX WM HEBOJBHBIX OLIMOOK
JI03HABATENb WUJIU CJIEI0BATENb JTOJIKEH:
a) IloctapaTbcs OOUTHCS OT CBUAETENEH MaKCHUMyMa MOJAPOOHOCTEH - TAe U
KOTJ]a TTOYYBCTBOBAJIM JIbIM, YBUACIH JbIM, IJIaMsI WJIM OTCBETHI TUIAMEHU (UTO HE
OJTHO M TOXE, IOITOMY TpeOyeT YTOUHEHHUS ), IIBET IJIaMEHH, pa3Mepsl (PpoHTa WiIn
dakena. Ecnu cBujeTenu roBopsT, 4TO OBLT B3PBIB - MyCTh CPABHST CUJTY 3BYyKa C
KaKUMU-TO JIPYTUMU SIBIICHUSMH; BBISICHUTH OBUITH JIW IPU3HAKY YIaPHOW BOJIHBI.

44



0) VYTOUHUTH TO3UIHUIO, OTKyJa YKa3aHHbIE SIBICHUS OBUIM 3aMEYCHBI.
XKenarenpHo, 4YTOOBI CBHJAETEIb HAPUCOBAJI CXEMY, IIOMETUB CBOE MECTO
PaCIIOJIOKEHUS.
KocBeHHbIE IPU3HAKH 04Yara moxapa.
[Ipu3HaKy, KOCBEHHO YKAa3bIBAKOIIME HA MECTO DPACIOJIOKEHMs odara IoXkapa,
MOTYT OBbITh, B 3aBHCUMOCTH OT MeCTa U OOCTOATEIbCTB I0Kapa, CaMbIMU
pa3zHooOpa3HbIMU. K HUM, B YaCTHOCTH, MOKHO OTHECTH:
- OTJCJIbHBIE SBJICHMS, OTPAKAIOIIME MPOLECCHl TOPEHUs Ha
IoXkape;
- IIOBEJICHUE TEXHUYECKUX YCTPOMCTB, NIEUCTBYIOIINX HA MOMEHT
BO3HUKHOBEHHS M0KAPa;
- peaxius JIIo/Iel U )KUBOTHBIX Ha (DaKT moxkapa.
- OCTaHOBKA 4aCcOB
- cpabaThIBAHUE YCTPOMICTB 3JIEKTPO3AIIUTHI, B TOM YHUCIIE Ha
LEHTPAJIbHBIX OJICTAHIIUAX;
- HapylleHue Tele(OHHON CBA3H.
He Menee nH(OpPMATHBHO U MPOJOJKEHUE PaOOTHl YKa3aHHBIX YCTPONCTB B Te€X
WJIM MHBIX 30HaX I0Kapa 10 ONPEAEIEHHOIO MOMEHTA BPEMEHH.
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TemneparypHble TrpaHunbl HHPOPMATHBHOCTH METOAUK HCCJIEI0BAHUA
Pa3JIMYHBIX MATEPHAJIOB M UX 00rOpeBIINX OCTATKOB

100 200 300 400 500 600 700 800 900 1000 -°C
| | | | >
BeToH 1 »kenesobeToH

MaTepwuanbl Ha OCHOBE LIeMeHTa, N3BECTU
| | | |

MaTtepuanbl Ha OCHOBe runca

Ctanb (oKanwuHa)

XonoaHozedopmmpoBaHHbIe
CTa/ibHble U3aenua

OdpeBecHble yrnu, obyrneHHble
octatkm ACM

KapboHn30BaHHbIE OCTaTKK
NoJIMMEpPHbIX MaTepranos

Hutpouenntonos-
Hble JIKM

MacnsaHble, rindTane-
Bble JIKM

BO,D,HO,CI,VICI'IepCMOHHble NNAKOKpPaCo4Hbleé NOKpbITUA

| | :
100 200 300 400 500 600 700 800 900 1000-°C

Bonpocwt 01a camonposepxu.

1. Ha uto cnemyer oOpamiaTe 0co60e BHUMaHUE MPU OMPOCE OUEBUILICB
BO3HUKHOBEHUSA MoOXkKapa?

2. HazoBuTe KOCBEHHBIE MMPU3HAKK OYara noxapa.

3. Kakyro wuHbopManuio mpu IOUCKE ouara IMoXapa MOTYyT JaTh
BBISIBJICHHBIE aBapUIHbBIC PEXKUMBI B AJIEKTPOCETAX ?

4, Kakoli TemnepaTypHblidi UHTEPBAJl HArpeBa Ha MOYKApe KOHCTPYKLUN

U MaTEpHUAJIOB MOXKHO U3YYUTh MeTosioM Y3/ 6eTona?
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S. Kakoli temnepaTypHblld MHTEPBAJl HATPEBA HA MOKApe KOHCTPYKLNN
U MaTepuasoB MOXKHO HM3Yy4MTb, UCCIEAYS MaTepuaibl HA OCHOBE IIEMEHTa U
n3Bectu MetoxoMm MKC?

6. KakoBbl mpuMmepHas TeMmiiepaTypa BOCIUIAMEHEHHS OOJIbIIMHCTBA
COpPTOB JAPEBECUHBI?

7. Kakoil TemnepaTypHblii HHTEpBal HarpeBa Ha MoXKape KOHCTPYKIUN
U MaTEpHUAJIOB MOXKHO U3YUYUTh, UCCIIEYs CTAIbHYIO OKAJIUHY?

8. Kakoli TemnepaTypHblld HHTEPBAJl HArpeBa Ha MOXKApe KOHCTPYKLNN
Y MaTE€pUaJIOB MOKHO U3yYUTh, UCCIAEAYS XOJIOJHOAEPOPMUPOBAHHBIE CTAIbHBIE
u3nenus’?

9. Kakoli TemnepaTypHblid HUHTEPBAJl HATPEBA HA MOKAPE KOHCTPYKLNN
Y MaTepHaloB MOXHO U3y4YUTh, UCCIIENYS APEBECUHY?

10. Kakoit TemnepaTypHbIii HHTEpBal HarpeBa Ha IMOKape KOHCTPYKIUH
U MaTepualioB MOXKHO M3Y4HTh, HCCIEAyss KapOOHHU30BaHHBIE OCTATKHU
MOJIMMEPOB?

11. Kakoil TemnepaTypHblii HHTEpBaj HarpeBa Ha IMOXKape KOHCTPYKUUH
U MaTepUaJIOB MOXHO H3y4YUTh, HUCCIEAYS HUTPOLEIUIIOIO3HBIE KPACOYHBIE
HOKPBITHUS?

12. Kakoll TemnepaTypHblii HHTEpBajl HarpeBa Ha I0Kape KOHCTPYKIUH
U MaTEPHUAIOB MO>KHO U3YUYUTh, UCCIIELYs] MACIISIHbIE KPACOYHBIE TOKPBITHS?

13. Kaxkoit TemnepaTypHbIii HHTEpBaj HarpeBa Ha MOXKape KOHCTPYKIUH
U MaTepHaAIOB MOXXHO HM3Y4HTb, UCCIEAYsS BOIHO-IHUCIIEPCUOHHBIE KPACOUHbIE
ITOKPBITUSA?

14, Kak 1o MOBEIEHUIO TEXHUYECKUX YCTPOMCTB MOMXHO TOJYYHUTh
JOTOJHUTENbHYIO HHPOpMALIHIO 00 oyare moxapa?

15. Kak mno peakuuu JOAed M OKMUBOTHBIX MOXHO TOJIYYHTh
JIOTIOJTHUTENbHYIO0 HH(POpMAIINIO 00 ouare mosxapa?

16. Kakue maTtepuaibl HaJI0 UCCIIEIOBATh IS MOTyYCHHS HH(POPMAITUU O
HarpeBe B HHTepBasie Temmeparyp 150-500 °C?

17. MH3yyeHue Kakux MaTepualioB JaeT HMHPOPMAIMIO O TeMIepaTypax
HarpeBa B uHTepaiie 300-700 °C?

18. Kakue marepuanbl HaJI0 UCCIAEAOBATH JJIA MOTy4YeHUs HHHOPMAIIMH O
HarpeBe B uHTepBasie Temmepatyp 500-800 °C?

19. Kakue wmarepuasibl TOIJIEKAT H3YYCHHUIO JUIS BBISIBICHHS oOdYara
noxapa B [1TD?
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