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nO)KapHO-'l‘eXHl/l‘{eCKa}l JKCIIEpTHU3a K 3KCIIEePTH3a ITOKAPOB

1. OBLUME METOANYECKMUE YKASAHUA

N3yyeHne amcumnnuHbl «MoxapHO-TEXHUYECKasa dKC-
nepTusa M 3KCnepTusa noxKapos», NpeaycMaTpuBaeT OBNajeHue
KOMMJ/IEKCA 3HAHUA U YMEHWUIA, HEOBXOAMUMBIX ANs NpodeccmoHanbHOM
fesatenbHocTy 6yaywero cneupanucra.

AvcumnnnHa cogepXXvT OCHOBOMOsarawwme n @yHaaMeHTanb-
Hble MOJIOXEHUsI AENCTBYIOLIEro 3aKoHoAATeNnbCTBa Poccuiickont de-
Aepauny, PerynvMpyrowero rnpoBefeHNe MOXXapHO—TEXHUYECKOW 3KC-
nepTusbl. MI3ydeHne MecTta 1 BpeMeHW BO3HMKHOBEHWS o4ara noxapa,
HanpaBneHUsi PacrnpoCTpPaHeHUsi ropeHusl. YCTaHOBMIEHWE MPUYMH
BO3HMKHOBEHWSI MoXapa. BbisiBneHne ob6CToATENbCTB BO3HMKHOBEHUS
noxapa. W3yyeHue wnccnepyeMbix OBBEKTOB MOXapHO-TEXHWYECKOM
3KCNEepTU3bI.

3agaun amcumnnmHbl: HOpMUMPOBaHNE y CTYAEHTOB TBOPYECKMUX
CMOCOBHOCTEN U ynpaBfeHYeCKMX HaBbIKOB MO OpraHusaumu ¢yHaa-
MEHTaNbHON W MPUKIAAHOW [AeATENbHOCTM B 0651acTM obecrieyeHums
noXxapHol 6e30MacHOCTM NpY pelleHnn 3a4ad, BO3HMKAOLWMX B Mpo-
Lecce npoBeaeHns NoXapHO - TEXHUYECKUX SKCNepTuU3.

Llenbto ocBoeHust aucumniaunHbl "TloXxkapHO-TEXHUYECKas aKcnep-
TM3a W 3KCMepTM3a noxapos" ABNseTca: yrnybneHne n paclumpeHve
TEOPETUYECKUX 3HAHWUM MO OpraHM3auuM U MPOBEAEHUIO MOXKApHO-
TEXHUYECKNX 3KCNEepPTU3 U MNPAKTUYECKUX HaBbIKOB MO MPOBEAEHUIO
MoXXapHO-TEXHUYECKOWN 3KCMEPTMU3b.

AvcumnnnHa "TMoXkapHO-TeXHMYECKas 9KCNepTh3a U aKCrnepTusa
noXkapos" ONMpaeTCs Ha coAep)KaHue TakuMX NpeaLecTBYOLWMX ANC-
uMNAnH yyebHOro nnaHa Kak <«BbICWylo MaTeMaTuky», «®OUsmnky»,
«HauepTaTtenbHylo reomMeTpuio. WHXeHepHylo rpaduky», «MexaHu-
Ky», «'maporazoaMHamMmKky», «be3onacHOCTb XXMU3HeAeATENbHOCTU»,

CopepxaHue avcumnnnHbl "TloXkapHO-TEXHUYEeCcKas 3KcrnepTusa
M 3KCMepTM3a noXapos" MOXeT 6biTb MCNONb30BaHO MpU U3y4veHUU
avcumnnmHel «MpaBoBOE perynMpoBaHue B 061acTu no)kapHon 6es-
onacHocTu», «PaccnefoBaHue MOXapoB», MPOXOXAEHUW MPOU3BOA-
CTBEHHOM MPaKTUKK W B XOAE BLINOSIHEHMS 1 3aLMTbl BbIMYCKHON KBa-
NndrKaLMoHHON paboThl.

CTyoeHTbl, 3aBepLlUMBLUME U3YYeHUE AUCUMMMHBLI «[ToXKapHO-
TexXHUYecKas 3KCnepT1sa 1 aKcnepTnsa noxapos», AOSKHbI:

3HaTb: YCNOBMS M NOPSAOK NPOBEAEHUSI MPOBEPOYHLIX Aei-
CTBMM NO aKTy noxapa B COOTBETCTBMM C HOPMaMW YrofOBHO-
npoueccyanbHoro Kogekca Poccuiickon ®epepaumm um Kogekca Poc-
cuitckor depepaumnm 06 agMUHUCTPATUBHLIX NPaBOHAPYLUEHMSIX;

TaKTUKY W TEXHOSIOrMWN MPOBEAEHUST OCMOTPa MecTa noxapa u
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OTAENbHbIX NPeAMEeTOB, MOPSAAOK M3bATUS BELLECTBEHHbIX [0Ka3a-
TENbCTB; NOpsiAKa BbIABWXXEHUS U MPOBEPKM BEPCUIA O NMPUUMHE BO3-
HUKHOBEHMSI noxkapa 1 06CToATeNbCTBAX, BAMAIOWMX HA pasBUTME U
pacnpoCcTpaHeHne ropenHuns;

METOAbl U METOAUKM WCCIIeAOBaHUSI KOHCTPYKUMIA, NMpeaMeTosB,
BELLEeCTB M MaTepuasnoB Ha MecTe MpPOUCILECTBMS U B NlabopaTOpHbIX
YCNOBUSX; CUCTEMbI CIed0B W NPU3HAKoB, 0OpasylolMXCS Mpu BO3-
HUKHOBEHMW Pa3BUTMM NOXapa M CAyXalmx UCTOYHMKaMKU MHGopMa-
uumn 06 obcToATENBCTBAX NOXapa;

Knaccmdukaumm cyaebHbix 3KCNepTv3, nopsiaka ux HasHade-
HVSI M MPOM3BOACTBA; OpraHM3aunn cyaebHO-3KCNepTHON AesiTesbHO-
cTn B Poccuiickoin Genepaunu;

npaBa, 0653aHHOCTWU, OTBETCTBEHHOCTb W Mpeaesnbl KOMMeTeH-
UMM 3KCnepTa M Cneumanncra;

OCHOBHbIE METOAMKM 3KCMEPTHBIX UCCIEAOBAHUI 0BCTOATENBCTB
noxapa;

COBPEMEHHbIE 3KCMPecc-MeToabl M CreumasnbHble TEXHUYEeCKue
cpeactsa ans paboTbl Ha MecTe noXkapa npu ero 0CMOTpe U Uccneao-
BaHWK;

TEXHOSIOTMN 3KCMEPTHOr0 MCCNeAoBaHusl, CTPYKTYpbl U coaep-
XKaHWS 3aKNloYeHnsl aKCnepTa, NOpsSAOK ero COCTaBeHns U ogopmM-
neHus.

YMeTb: UCMOMb30BaTb B MPaAKTUUECKON AEATENbHOCTM 3HaHWE
HOPM [AEMCTBYIOLLEr0 3aKOHOAATENbCTBA; YCTAHABAMBATL MPUYMHBI
NoOXKapoB W BbISICHATb MHble 06CTOATENbCTBA, MMEoLWMe 3HaUYeHne ans
NpaBU/IbHOMO pa3peLLeHnsl Aena no noxapy; obpabaTbiBaTb, aHanu-
3MpoBaTb M CUCTEMATM3NPOBATb MHGOPMaLMIO, NOyYaeMyo Npu pac-
CnefoBaHWs NMpaBOHAPYLLUEHWUIA, CBA3AHHBIX C MOXXapaMu; B3auMoAen-
CTBOBaTb B YCTQHOB/IEHHOM MOpsiAKe C APYMMMU C NPaBOOXPaHUTESb-
HbIMW OpraHaMu Mpu paccneaoBaHNM NPECTYNNEHN;

Ha3Ha4aTb MOXapHO-TEXHWUYECKYIO U ApYyrne BuAbl 3KCMepTus;
NpoBOAWTbL OCMOTP M OMMCaHMe MecTa MnoxXkapa, U3bsSTve BelleCTBEH-
HbIX AOKA3aTENbCTB;

NPOBOANTbL WHbIE CMIEACTBEHHbIE AENCTBUS; NMPOBOAWUTbL aHANIU3
CNEACTBEHHbIX M 3KCNEPTHbLIX BEPCUI NMPU pacc/iefoBaHnM Noxapa;

OMNMCbIBaTb M MCCNeAoBaTb BELECTBEHHbIE A0Ka3aTebCTBa Npu
YCTaQHOBAEHUN UX MHPOPMATUBHOCTM 06 06CTOATENBCTBAX BO3HUKHO-
BEHMS U Pa3BUTMS NOXApPa;

NOAroTOBUTb MMCbMEHHOE 3aK/IHYEHNE MOXAPHO-TEXHNYECKOrO
3KCNepTa;

y4acTBOBaTb B paccinefoBaHMKM U cyaebHOM pacCMOTPEHWUM Yro-
NOBHbIX Aen 1 aen 06 agMUHUCTPATUBHbIX NPaBOHAPYLLEHMSX B Kade-
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CTBE Cneuuanucta, 3KCnepTa, nuua, NoAAepPXMBatoLWEro 06BMHeEHNE,
mbo ocyLecTBNsoWero nNpov3BoacTBo no geny o6 agMUMHUCTPaTUB-
HOM MpPaBOHAPYLLUEHMMN.

BNageTb HaBblKaMMU: B WCCIEeA0BaHWM BELECTBEHHbIX A0oKa-
3aTeNbCTB NPU YCTAHOBMEHUM UX MHGPOPMATUBHOCTM 06 obcTosTenb-
CTBax BO3HWMKHOBEHMS U pa3BUTUS MNoXapa;

B MOArOTOBKE  MWCbMEHHOrO  3aK/IOYEHUS  MOXKAPHO-
TEXHMYECKOro 3KCMepTa; B pacciefoBaHUM MOXapoB B KAyecTBe 3KC-
nepra;

nposBeaeHns cyaebHbIX 3KCnepTn3, HasHa4yaeMblX Mo AenaMm o
noxxapax.

2. COAEPXXAHME KYPCA

«lMo)KapHO-TeXHNYECKas 3KCnepTM3a M 3KCnepTmu3a no-
»apos»

Hwxe npuBeaeH nepeveHb OCHOBHbLIX JIEKUMOHHbIX TEM Kyp-
Ca, KOTOpbIi MO3BOSIUT CTYAEHTY Nydlle onpeaenuTb ans cebs Kpyr
BOMPOCOB, KOTOPbIN OH AO/MKEH U3YUYNTb CAMOCTOSTENBHO.
Pasgen 1. Oprannsayms paboTsi 110 UCC/IEAOBAHHIO U
Pacc/IeqoBaHMIO 10XKapoB

TEMA 1. MNpoBeaeHne paboT No UCCEAOBaHUIO W paccneno-
BaHM1IO NOXapoB

YyacTue noxxapHbIX CrMeunanucToB B paccriefoBaHUn U uccne-
f[oBaHMKM noxapos. poBepka no ¢akTy noxapa. OpraHusaums npo-
BEAieHMs NPOBEpPOK MO (akTaM MNoXapoB M AO3HAHWS MO MoXapam.
OpraHusauus nccnefoBaHus NoXapos.

—e

E\\

o " Pexomergyemas mreparypa [6.1.1,6.5.1].

TEMA2. 3agaun n uUenu npoBeaeHust 3KCNepTus no Aenam o
noxxapax

MNpoBegeHne 3KcnepTM3 No genam o noxapax. O6bekTbl no-
YKapHO-TEXHMYECKON 3KCnepTu3bl. Buabl akcnepTns. YyacTue akcnepTa
n cneunanucta B cyaebHoM npomssoacTee. PaboTta Ha KpymHbIX no-
»Kapax; rnoaroTtoBka onucaHus noxapa. [Jo3HaHusa no noxapam. Op-
raHM3aumsa mccnegoBaHus NoXKapos.

TH—w

.\

o " Pexomeryemas mreparypa [6.1.1,6.5.1].
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TEMA 3. PaboTta TexHudeckoro crneumanucta (MHxenepa UMNJ)
Ha CTaauu TyLLEHWS noXapa.

Pabota Ha MecTe noxapa WHxeHepa WIJT: Obuwias opueHTu-
poBKa W MOJlydeHVe MpeAcTaBneHns o noxape. OpUEeHTMPOBKA Ha
MECTHOCTM M B 3faHun. ®ukcaums pas3BUTUS TOPEHUs, MOBeAEHMS
MaTepuanoB, CTPOUTENbHbIX KOHCTPYKUWIA, AEACTBUIM NOApPa3AeNeHui
Mo TyLIeHWIO noxapa. LiBeTHoCTb AbiMa. Pukcaums AercTBMI noxap-
HbIX NMOAPa3AeNeHnin No TYWEHWIO U CnaceHuio ntoaen. PoTo- 1 BU-
AeocbeMka. OCMOTP YCTPOMCTB 3/1EKTPO3aLLUUTLI BHE 30HbI FOPEHUS, @
TaKXKe KOHTPO/IbHO-U3MEPUTENbHBIX MPUBOPOB Ha NPOU3BOACTBE.
Pasbopka KOHCTPYKLIMI.

TH—w

=

w8 3 Peomeryyemas mrepatypa [6.1.1-6.1.4,6.2.1, 6.5.1].

TEMA 4. PaboTa fo3HaBaTesnsl Ha CTaauu TyLIeHUS noXapa

PaboTta go3HaBaTens Ha MecTe noxapa: YCTaHOBMEHWe nuu,
06HapyXvBLWMX MNOXap, MepBbIX €ro OYEBUALEB, BbLISCHEHWE Y HUX
obcrosiTensctBa 0bHapyXeHWUs noxapa, Mpu3HakW, Mo KOTOPbIM OH
6b11 0bHapyXeH, MecTo, BpeMs OOHapyXeHus U Apyrne CBeAEeHUs.
MonyyeHve OT aAMUHWUCTPauUMK CBefeHUs O MpeanosiaraeMoMm yulep-
6e, a Takke TEXHUYECKYIO N CNyXebHYI0 AOKYMEeHTaumio, Xapakrepu-
CTUKY 06bekTa. NepBoHaYasbHbIA OCMOTP TEPPUTOPUK, FAe MPOu30-
Lwen noxap.

—e

=

[ " Pekomeryemas mrepatypa [6.1.1,6.2.2, 6.2.3,6.5.1 1.

TEMA 5.Cnepabl, noanexatine BbISIBIEHUIO U UCCEA0BAHUIO Ha
MecTe noxapa

Cnegbl, nognexawue BbISIBIEHUIO U UCCNEeaOoBaHUIO Ha MecTe
no)xapa: TPaAWUMOHHbIE ANS KPUMUHAIUCTUKKU cneapl (OTnedyaTku
nanbueB, cnedbl 06yBW, TPaHCMOPTHLIX CPeAcTB, cCfedbl B3/oMa U
T.0.); Cnefbl ropeHus; cnedbl NPecTynHbIX AEUCTBMI MO MHULIMUPO-
BaHWUIO ropeHusi. Tpaconorus; obwue NoHATMA M 3agaun. Knaccudu-
Kauus CrefoB B TPacosioruu: craTuyeckue cnefbl; AMHaMMdeckue
cneaobl.

© Pexomerayemas /mreparypa  [6.1.1-6.1.4,6.2.1,6.2.2,

TEMA 6. Cnocobbl umkcaummn cnefos
Cnocobbl ukcaummn cnenos: ¢oTtorpadupoBaHme; 3apuCcoBKa;
7
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COCTaBfi€HMe NIAHOB U CXEM; KOMUPOBAHWE C NMOMOLLbLIO CrieumanbHbIX
MaTepuanoB; M3roTOBJIEHWNE CMEMNKOB C 06bEMHbIX CNeaoB.

Cnepbl pyk. [aktunockonusi. Tpu BaxkHbIX CBOMCTBA nanunnsp-
HbIX y30poB. ObHapy>xeHne cneaos nanbues. Cneabl pyk Ha noxape.

Cneppl Hor yenoseka. CoxpaHeHue cnefos Hor. dukcauns cne-
poB. Cneapl TpaHCNoOpTHbIX cpeacTs. Cneabl opyavit Banoma. Paspy-
weHune ctekon. Cropeswne ymarm u apyrme opraHvdeckne matepua-
nbl. WccneposaHuve. BelwectBeHHble cneapl 6bunonornyeckoro npowc-
XoxzeHns. COXpaHHOCTb CNEeA0B KPOBM B YCIOBUSIX NOXapa.

H—e

[ © Pekomeryemas mTeparypa [6.1.1-6.1.4,6.2.1,6.2.2,

6.5.1].
Paszpgen 2. BbisiB/I€EHMNE OYarosB Mo)apa.

TEMA7.Ctagum ocMoTpa MecCTa noxapa

durKcaUMM COCTOSIHUA KOHCTPYKUMIA. BbisiBNeHWs 30HbI oyara.
O6Hapy>xeHuns 1 n3bsTUS BELECTBEHHbIX A0OKa3aTenbCTB. [lBe ctagnm
OCMOTPa MecCTa Nnoxapa: CTaTM4YecKui oCMoTp; ANHaMUYECKNI
OCMOTP.

H—e

=

[ O Pekomeryemas mrepatypa [6.1.1, 6.2.1-6.2.3].

TEMAS8. OcHOBHble MHCTPYMeHTbl U 06opyaoBaHue, Heobxoau-
Mble MpU OCMOTPE MecTa noxkapa

MoaroToBka NPOTOKONa oCcMoTpa ¢OTO- U BUAEOCHEMKON. [MnaH
MecTa noxkapa. OCHOBHble MHCTPYMEHTbI U obopyaoBaHue, Heobxoam-
Mble€ NMPX OCMOTPE MeCTa MnoXxapa c60p AaHHbIX O MOXapHOM Harpyske
¥ ee pacrnpeseneHny no noMeLLeHuo.

wn—e

=
(8 O Pekomer/1yemas mrepatypa [6.1.1, 6.2.1-6.2.3].

TEMA 9.  QOuarosble npuU3HaKu.
Knaccndumkaums odaroBbiX Mnpu3HakoB. Knaccudukaums npu-

3HaKOoB o4ara noxapa no b.B.Meropckomy.
—e
o\
o " Pexomeryemas mreparypa [6.1.1, 6.5.1 1.

TEMA10. BO3HWKHOBEHME N pa3BUTUE FOPEHNS

MNepepava Tenna Ha noxxape PopMMpoOBaHME NMPU3HAKOB o4yara
8
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noxapa. Ponb KkoHBekuuu. O6pa3oBaHME KOHBEKTMBHOIMO MOTOKA B
oyvare noxapa. Posb U3ny4YeHnst U KOHAYKLIMW.
TH—w

=
[om O Pekomer1yemas mMTepaTypa [6.1.1-6.1.4, 6.5.1].

TEMALL. lMpu3Hakn HanpaBfieHHOCTW PacnpoCTPaHeHns rope-
HUS

BnusiHne Ha (opMMpOBaHME OYAroBbIX MPU3HAKOB YC/TOBUM
BO34yx006MeHa W apyrux ¢akTopoB. [Mpu3HaKM HamnpaBieHHOCTM
pacnpocTpaHeHus ropexus. lNocnegoBaTenbHO 3aTyxarowme (Hapac-
TaloLwWwue) TEpMUYECKME MOPAXKEHMS: a) NEpMOAMNYECKM NMOBTOpSOLWNe-
cs1; 6) cnnowHble. Pa3BuTne ropeHust No BEPTUKaNN NpusHaku BEpXo-
BOro noxapa. Ouar noxapa, oyarv ropeHus n ux anddepeHumaums.

H—e
=
PeKOME’HﬂVeMaﬂ /mreparypa [6.1.1-6.1.4, 6.5.1].

TEMA12. O6pa3oBaHne BTOPUYHBIX N30IMPOBaHHbIX 04aros

Ob6paszoBaHmne BTOPWUYHBIX M30/IMPOBAHHLIX O4aroB. PONb KOH-
BEKLUMM, TEM0BOW paavaumm U poNib KOHAYKUMM B MOSIBIEHUM BTO-
pUYHbIX o4aroB. lNosiBfieHne BTOPUYHBLIX 04aroB (04YaroB ropeHus) 3a
CYET NafeHNsl BHU3 TBEPAbIX NMPEAMETOB - MOPSALUMX KOHCTPYKLUMI U MX
yacTel, yTeUKM Npu NoXxape XWAKOCTEN U rasoB WM WX 3aropaHwve,
yTpaTbl NPU3HAKOB OMHEBOWN CBSI3W MeX/y 30HaMW ropeHusi, B pe3ysib-
TaTe «06LWeN BCMbIWKU» B MOMELLEHUN U B pe3yfibTaTe aBapuiHbIX
PEXMMOB B 3M1EKTPOCETH.

—e

N

o "= PexomeHayemas mreparypa [6.1.1-6.1.4, 6.5.1].

Paspgen 3. UccnegoBarmne passindHbIX MaTtepHasios, 06-
Hapy>XeHHbIX Ha MECTe rNoxapa.

TEMA13. HoMeHKknaTypa HeopraHuyeckux CTpOUTENbHbIX MaTte-
pvanoB M UX NpeBpaLleHns B YCNOBUAX noxXapa

HoMeHKknaTypa HeopraHM4ecKux CTPOUTESbHbIX MaTepuasnios U
UX MpeBpalLeHns B YCNOBUSAX NoXapa. HoOMeHKnaTypa CTpOUTENbHbIX
MaTepuasioB Ha OCHOBE MUHepasibHbIX CBA3yoWwmxX. CocTaB NopTnaHA-
LieMeHTa U U3MEHEHWs1 ero Npu HarpeBaHuUN. V3BeCTKOBbIV KaMeHb W
W3MEHEHUS ero CTPYKTypbl Npu HarpeeaHwu. [dervapataums (noteps

9
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BOAbI) MMCOBbIM KaMHEM.
Hm—e
o\
o " Pexomergyemas smreparypa  [6.1.1-6.1.4,6.2.1,6.2.2,

6.5.1].

TEMA 14. BwusyanbHasi pukcauusi TEPMUYECKUX MOPAKEHWUI
HeopraHU4yecKnMXx CTPOUTESIbHLIX MaTepuasios

BusyanbHbIl OCMOTP M (MKCAUMS TEPMUUECKMX MOPaXKEHUM.
M3meHeHne uBeTa 6eToHa nNpu HarpeBaHuW. M3MeHeHWe TOHa 3ByKa
npv NpOCTYKMBaHWUKM. BuayanbHas dukcaums TpewmH 6eTOHHbIX KOH-
CTpyKumii. OTCMOEHME WITYKATYPKX Npy HarpeBaHun. OT/IOXKEHMS KO-
NoTW. BuayanbHbIM OCMOTP KOHCTPYKUMI U3 runca. TepMuyeckue no-
PaXKEHUSI TMMCOBOM LITYKATYPKM NPV Pas/IMYHbIX TEMMNepaTypax.

TH—w

=

[om " Peromenlyemas smrepatypa  [6.1.1 — 6.1.4, 6.2.4,

6.5.1].

TEMA15.UHCTpyMeHTanbHble METOAbI UCCNIeA0BaHUSA HEopraHu-
YECKMX CTPOUTESIbHBIX MaTepuasios

MHCTpyMeHTanbHble MeToAbl uccnefoBaHus. MNonesble MeTOAbI:
ynbTpasBykoBasi AeheKTOCKOMNMS; YbTPa3ByKOBOW MMMY/bCHLIA Me-
TOA, MpeuMyllecTBa M HeJoCTaTkM MeToAda; yAapHO-aKyCTUYeCKUi
METOA, MeTOAMKA MCCNefoBaHusl U HeAoCTaTKM MeToaa; onpenene-
HVMe MarHUTHOM BOCMPUMMYMBOCTM MaTepuana, MeToauka UccnenoBa-
HWS, HeJoCTaTKM MeToaMKW. JlabopaTopHble MeToAbl UCCIeA0BaHUS.
OT60p Ha MecTe noxapa Npob mMaTepvanosB Ha OCHOBE LieMeHTa U U3-
BeCTU. MeToabl U METOAUKM NabopaTOpPHOro UCCNEeA0BaHUA: peHTre-
HOCTPYKTYPHbIN aHanu3 u uHdpakpacHas cnekTpockonusi. OT6op
npob M uccnegoBaHwWe rUNCOCOAEPXALUMX MaTepuanoB. TuresbHbI
MeTo4 onpeaenieHVst OCTaTOYHOrO  CoAepXaHus TepMOonabunbHbIX
KOMIMOHEHTOB.

—e

=

PEKOMEHﬂVEMaH /mreparypa  [6.1.1 — 6.1.4, 6.2.4,
6.4.2, 6.5.1, 6.5.2].

10
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TEMA 16.Mocneactsus TENIOBOrO BO3/EACTBUS HA MNoxXkape Ha
MeTanbl (cnnasbl)

MocneacTemsl TEMIOBOrO BO3AEWCTBMSI Ha MOXape Ha MeTassibl
(cnnasbl). dedopmaunn. Hanpaenenne gedopmaummn MeTaIMHeCcKmx
anemMeHToB. BennunHa pedopmaumun. BennumHa OTHOCMTENLHOW Ae-
dopMaumm 1 eé nsmepeHusi. BaammHoe pacnonoxeHue aedopMmnpo-
BaHHbIX (OOPYLUMBLUMXCA) KOHCTPYyKUMK. "BbicoTa u3noma" BepTu-
KanbHbIX HECYLLMX KOHCTPYKUMA. "MakpOKOHycC" - Mpu3HaK Hanpas-
NNIEHHOCTWU pacnpoCTpaHeHNs ropeHust oT o4vara Kk nepudepumn. 3Haum-
TesbHble MO BENMYMHE foKasibHble AechopMaumnM Kak OCHOBHOM npu-
3HaK o4yara noxxapa.

TH—w

=

PeKOME’HﬂVeMaﬂ /mreparypa  [6.1.1 — 6.1.4, 6.2.4,
6.4.2, 6.5.1, 6.5.2].

TEMA 17. O6pa3oBaHMe OKUCMIOB Ha NOBEPXHOCTM MeTassa

O6pa3oBaHne OKMCIOB Ha MOBEPXHOCTM MeTassa. 3aBUMCUMOCTb
LiBETa MJIEHKM OKUCMOB MeTasnna OT TeMnepaTypbl Harpesat. Bbicoko-
TEMMEepPATYPHbIN OKUCEN — OKasiMHa. 3aBUCMMOCTb TOJILMHBI OKaJIMHbI
OT TemnepaTypbl W AJWUTENbHOCTU HarpeBa. 3aBMCMMOCTb COCTaBa
OKaslMHbl OT TeMnepaTypbl eé 0bpaszoBaHmsl.

Pexomerayemas /mreparypa  [6.1.1,6.5.1].

TEMA 18. PacnnaeneHue n ropeHvue MeTasnios

PacnnaesneHuns u nponnaeneHus Metasnna. PactBopeHne meTtan-
na B MeTtanne. fopeHne MeTannoB WM crinasoB. CaMOBOCNIaMEHEHNS
anoMoMarHueBblX cniaBoB. CTPYKTYPHbIE U3MEHEHUS, CONPOBOXAAe-
Mble M3MEHEHMEM (DU3NYECKNX N (DU3NKO-XMMUUECKUX CBOMCTB.

—e

[ " Pokomeryemas mrepatypa [6.1.1,6.5.1].

TEMA19.MHCTpyMeHTanbHble  McCnefoBaHus  CTallbHbIX — KOH-
CTPYKLMI 1 n3penuii

MHCTpyMeHTasbHble UCCNEeAOBaHUs CTallbHbIX KOHCTPYKLMN U
nsgenvin. MeToankn UCcneaoBaHmnsl ropsueKkaTaHblX CTaneil: MeTanno-
rpacmsi. AHaNIM3 OKaNWMHbI FopsiyeKkaTaHblX CTanen: XMMUYECKUNA Me-
TOA; METOoA PEeHTreHOCTPYKTYPHOro aHanusa. flonyyeHHble pesynbTa-
Tbl HAHOCATCA Ha NiaH MecTa noXapa - CTPoATCA TemMnepaTypHble U

11



TKudo

yupaBJIeHl/le AUCTAHLOUMOHHOTIO 06yqum{ W IIOBBIIIEHU A KBa.}ll/ICl)l/lKaLl,I/Il/l

nO)K'deO-'l‘EXHI/lHeCKa}l JKCIIEpTHU3a K 3KCIIEePTH3a ITOKAPOB

BPEMEHHbIE 30HbI.NPUMEP WMCMOMIb30BaHMS aHanM3a OKanuHbl NPy 3KC-
nepTM3e noXapos.

MeToaukn wuccneaoBaHust XonoaHoAedOpPMUPOBAHHbLIX CTaslb-
HbIX nM3aenuit. OnpegenexHve TBepaocTM (MUKpoTBepaocTM). Onpeae-
neHne KoadduumneHTta GopMbl. MarHUTHbIE UCCIIEA0BaHUS. 30HbI Tep-
MWUYECKMX MOpaXKeHW (0YaroBble 30Hbl), BbISIBAEHHbLIE MO pe3y/bTa-
TaM M3MEpPEHMSl TOKa pa3MarHu4mMBaHums.

—e

=

w8 O Peomeryyemas mrepatypa [6.1.1,6.4.1,6.5.1, 6.5.2].

TEMA 20. l'opeHve apeBecuHbl U crefibl TEpMUYECKUX Mopaxke-
HWI ApeBEeCUHbI

CTaguMv ropeHus ApeBeCcuMHbl NOA BO3AEWCTBMEM BHELLHEro
TENSI0BOro MOTOKa: a) Harpes, Hayano nuponusa; 6) nnameHHoe ro-
peHve; B) TneHue yrns. Cneabl TEPMUYECKUX MOPAXKEHWI APEBECUHBI.
O6yrnuBaHue ApeBeCUHbI M OLEeHKa NOCNeACTBUIA npouecca. BHewHwmi
Bua yrna. FnybuHa obyrnnsaHus. M3mepeHve rnybuHbl obyrnneaHms
[pEBECVHbI METOAOM NeHeTpauun. PacyeT ANMTENbHOCTU FOpPeHUs Ha
noxkape, ucxoas U3 rnybuHbl U cpeaHen ckopocTu obyrnueanus. Mon-
HOE BbIrOPaHME KOHCTPYKLMI, CKBO3HbIE MpOrapbl.

H—e

=
[ " Pokomeryemas mTepaTypa [6.1.1,6.4.1,6.5.1, 6.5.2].

TEMA 21.MHCTpyMeHTanbHble MeToAbl UCCNeaoBaHns obyrnex-
HbIX OCTaTKOB APEBECUHBI

NHCTpyMeHTanbHble METOAbI UCCNeAoBaHNS 0bYrneHHbIX OCTaT-
KOB [ApeBeCcuHbl. TemnepaTypHble rpaHuubl "BOMHbI 0byrnnBaHus".
3aBncuMMoCTb rNybuHbl 06yrnvMBaHMS ApeBeCcUHbl OT TemnepaTypbl U
NPOACMKUTENBHOCTU NUPOSM3a. 3aBUCUMOCTb YAENbHOMO 3MeKTPOCo-
NPOTUBIIEHNS YIS OT TEMMEPATYPbl Y NPOACIHKUTENBHOCTU NUPOSIM3a
(ropeHus). IKcnepTHas MeToaMKa WCCNEAOBaHMSI APEBECHLIX YITEN.
OTt6op npob Ha noxape. AHanu3 npo6 yrnei. TurenbHbIM MeToA
onpefeneHns 0CTaTOYHOrO COAEPXaHWUS NETYUYMX BELLECTB B YrsX.
OnpegeneHne 3nekTpoOCONpOTUBNEHMS yrnei. WccnegoBaHue obyr-
NEHHbIX APEBECHOCTPYXEYHbIX NAWT. Mcnonb3oBaHWe wHgopMaunm,
rosly4aeMon npu UccnefoBaHnu yrieun.

12
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o " Pexomerayemas mreparypa [6.1.1,6.4.1,6.5.1, 6.5.2].

TEMA 22. ViccnepoBaHune nNonnMepHbIX MaTepuanos

MccnepoBaHve NOAMMEPHBLIX MaTepuanoB. TuMbl MOSIMMEPHbIX
MaTepuanoB M UX MoBeAeHMe npu noxape. WMHdopmaums, nonydae-
Masi BM3yasibHbIM OCMOTPOM OOropeBlMX MOIMMEPHBLIX MaTepuasnos.
CneumanbHble METOAbl MCCMeAoBaHUS MONMMEpPHBLIX MaTepuasos.
MK-cnekTpockonus. TeEpMUYECKUIA aHann3. TepMOorpaBUMETPUYECKUIA
n anddepeHUManbHbI TepMUYecKnit aHanus. MeToamka vccnenoBa-
HWUI. BecoBoi MeToa onpedenieHnsl OCTaTOUHOrO COAEPXKaHUA NETY-
yMx BellecTB. XMMMUYECKMIA aHanM3 BOAHbIX 3KCTpaKToB. OnpeaeneHne
3NEKTPOCONPOTUBAIEHNSI OBYINEHHBIX OCTaTKOB. BbisiBNeHMe 30H Tep-
MUYECKMX MOPAXXEHWUII MONIMMEPHbIX MaTepuanos. OnpeaeneHue TeM-
nepaTtypbl KapboHu3aumum.

TH—w

o\

o "= PexomerHayemas mreparypa [6.1.1,6.4.1,6.5.1, 6.5.2].

TEMA 23. WccnepoBaHue nakokpacoyHbIX MOKPbITHI

MccnepoBaHme NakoKpacoYHbIX NMOKpbITUA. COCTaB M HOMEHKNa-
Typa NaKoKpacouHblX MOKpbITMI. MpeBpalueHus JIKM npu Harpesa-
HWK. BuayanbHbll ocMoTp obropeswux JIKM. TeHaeHUMM B U3MeEHe-
HUW LBETA KPaCOYHOro MOKPLITUSA NPV HarpesaHUW. UHCTpyMeHTasb-
Hoe mnccnegoBaHmne obyrneHHbix octatkoB JIKI a) onpepeneHne 30/b-
HocTn UK — cnekTpockonus. TeMnepaTypHble Avana3oHbl MHbOpMa-
TnBHocTh JIKIM Kak 06beKkToB nccneaoBaHus.

H—e

.\

o > PexomeHgyemas imreparypa [6.1.1,6.4.1,6.5.1, 6.5.2].

Pasgen 4. Anannsz nHgpopmaymn n ¢popmuposaHme Bbi-
BOAgOB 06 oyare

TEMA 24. WUHdopMaumsi, Heobxoammas anst YCTaHOBNEHMS O4a-
ra noxkapa
CTpykTypa WHdOpMauMK, HeobxoaMmMoh ANns YCTaHOBIEHWS
oyara noxapa. BcnomoraTenbHble MeToAbl onpeaeneHus ovara rno-
Xapa. ®ukcauma NpU3HAKOB aBapUMHLIX PEXMMOB B 3MEKTPOCETAX.
duKcaumsa OCTaTOYHbIX TeMnepaTypHbIX 30H Ha OKPYXXalLwmuX KOH-
13
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CTpyKuMsix. PacnpegeneHve oCTaTOYHbIX TEMMEpPATYpPHbIX 30H Ha
CTeHe,NpuneraoLLein K oyary noxapa. lNokasaHus csmaeteneit. Bpems
0BHApYXXEHNS TEX UMU MHBIX SBNIEHUI XenaTeNnbHo ¢ Ux "npussaskon”
K APYruM cobbITUsM.

H—e

EW

o "= Pexomeryemas mreparypa [6.1.1 — 6.1.4,6.2.1, 6.2.3,

6.4.1].

TEMA 25. KocBeHHble NpU3HaKu o4vara noxapa

KocBeHHble MpU3Hakyu oyara noxkapa. MNoBeaeHNe TEXHUUECKNX
ycTpoicTB. CpabaTbiBaHWe YCTPOMCTB 31eKTpo3awmTbl. OCTaHOBKa
YacoB. Peakuus nogen v XMBOTHbIX. CUHTE3 MOJSTyYeHHOW MHGOopMa-
ummn.

 Pekomerayemas mreparypa [6.1.1, 6.2.1, 6.2.3, 6.4.1].

TEMA26. ABapuiiHble peXXUMbl B 3NIEKTPOCETSX

ABapuitHble peXxuMbl B 3n1eKTpoceTsx. MoHATME "npuuMHa no-
»Kapa". IKCnepTHble BEPCUN. «DNEKTPOTEXHUYECKME» MPUYMHBI NOXKa-
poB. WccnenoBaHme 31eKTpo3almTbl M NoyvyaemMas npu 3ToM nHGop-
Mauusi. ABTOMaTU4ecKkue BbikntovaTenn (aBtomatsl). Mnaekue npego-
xpaHutenu WccneposaHue nnaBkoi BCTaBkW. MMpoBepka LETOCTHOCTU
NIaBKOM BCTaBKW: BU3YyasibHbIA OCMOTP.  XapaKTepHble MpU3HaKu
ABAPWNHBIX NPOLIECCOB ANS OTAE/bHBIX TUMOB NPEAOXPaHNTENEN.

—e

[ " Pokomeryemas mrepatypa [6.1.1,6.2.1, 6.2.3, 6.4.1].

TEMA 27. WUccnepoBaHve NpoBoOAoB U kabenei

WccnepoBaHve npoBofdoB W kabenel. BusyanbHoe nccnenosa-
Hue nposoAos. OrnnaeneHns NpoBoaos. [lyroBble oniaBieHns ux oT-
nnyMe OT OMMaBfieHUI TennoM noxapa. JlabopaTopHble UccneaoBa-
HWS NPOBOAOB C OMaBfeHUsAMU. PeHTreHoha3oBOro aHanmsa u Me-
Tannorpacdwms.

—e

o\

o "= PexomeHayemasn mrtepaTypa [6.1.1, 6.2.1, 6.2.3, 6.4.1].

TEMA 28. Meperpyska kak npuyvHa noxapa
Meperpy3ka kak npuvynHa noxapa. bonbluioe nepexogHoe co-
npotusneHue (BINC). SnekTponpoBoaka B MeTanuyecknx o6ono4vkax

14



TKudo

yupaBJIeHl/le AUCTAHLOUMOHHOTIO 06yqum{ W IIOBBIIIEHU A KBa.}ll/ICl)l/lKaLl,I/Il/l

nO)K'deO-'l‘EXHI/lHeCKa}l JKCIIEpTHU3a K 3KCIIEePTH3a ITOKAPOB

BusyanbHble NpuM3Hakm nepeBMYHOro u BTopu4yHoro K3 B Tpybe. WH-
CTPYMeHTasbHble MUCCNeaoBaHus: MeTannorpadvnm U peHTreHOCTpyK-
TYPHOrO aHanusa. MccnegoBaHMe 3MeKTPOYCTaHOBOYUHLIX M3AENUA U
KOMMYTaLMOHHBIX YCTPOMCTB.

Hm—e

o\

o = Pexomer/1yeas /mreparypa [6.1.1, 6.2.1, 6.2.3, 6.4.1].

TEMA 29. YcTaHoBneH1e npuyacTHOCTU 3M1EKTPOOCBETUTENbHBIX
Np1Mb0OpOBK BO3HMKHOBEHMIO MNOXapa

YCTaHOBAEHWE NPUYACTHOCTU 3NEKTPOOCBETUTENbHbLIX Mpunbo-
POBK BO3HMKHOBEHWMIO MoXapa. Jlamnbl HakanueaHus. AHanu3 BO3-
MOXXHOCTV BO3HMKHOBEHMWSI NOXapa B pe3ysibTaTe TEMS0BOro BO3aen-
CTBMS NaMnbl HakanuBaHus. AHanu3 BEPCMMN BO3HUKHOBEHUA MOXapa
B pe3y/ibTaTe aBapuiHOIO pexxMMa B flaMne HakanvneaHus. OTpaboTka
BEPCHMM O NMPUYHACTHOCTU aBapMVIHOFO pexuma B laMne K BO3HUMKHOBE-
HUIO noxxapa BusyanbHOe wuccrnenoBaHWE OCTATKOB nammbl.  Jliomu-
HeCLEHTHbIE CBETU/IbHMKWU BbisiBieHWe NMpMYacTHOCTU NIIOMUHECLIEHT-

 Pekomerayemas mreparypa [6.1.1,6.2.1, 6.2.3, 6.4.1].

TEMA 30. SnekTpoHarpeBaTesbHble npubopbl U NpUUKHLI, KO-
TOpbIe MOTYT NPUBECTU K NoxXapy

SnekTpoHarpeBaTesibHble NpMOOpbl U NPUYMHBI, KOTOPbIE MOTYT
NPUBECTM K NOXapy. MNpuU3HaKu Ha OKPY>KaoLWMX KOHCTpyKUuusX. [Mpu-
3HaKM BKJIOYEHWUS 3nekTponpubopa B CeTb, BbiSIBASEMblE OCMOTPOM
BW/IKW, PO3ETKW, 3MeKTpolHypa. MccnepoBaHve aneKTpoYaiiHMKOB.
Mpu3HakM paboTbl 3NEKTPUYECKOr0 YaliHMKa B aBapUMHOM pexuMe.
DNeKTpoyTIorn. XapakTepHble TepMUYECKMe nopaxkeHus. MeTtanno-
rpacdmyeckoe uccnegoBaHne NOAOLWBLI YTiora. JNeKTPOKUNATUIBHUKN.
DNeKTPOKUNSATUNBHUKM C 060MIOYKON M3 MefHbIX CMaBOB U CTanu.
Bu3yanbHble NpusHakyM paboTbl KUNATUIbHMKA B aBapuMHOM pexuMe.
MHCTpyMeHTanbHble nccnepoBaHusi. MeTtannorpadus (yHMBepcasnbHbIi
MeToA WUCCNefoBaHUs METassioB U CMlaBoB) U onpeeneHne Teepao-
ctv (MuKpoTBepaocTu) obonoukn TIHa.

Hm—e
=
PeKOMeHayeMa,q Jmreparypa [6.1.1, 6.2.1, 6.2.3, 6.4.1].

TEMA 31 YcTaHoBneHue npuyacTtHOCTU TeneBmn3opa K BO3HWK-
HOBEHUIO
15
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N

o "= PexoMeHyeMas imTepaTypa noxapa [6.1.1, 6.4.1].

TEMA 32.YcTaHoBneHWe npuyacTHOCTU XOMoAwuSibHUKA K BO3-
HUKHOBEHMIO NoXapa

-

=

(8 > Peromeryemas mrepatypa [6.1.1, 6.4.1].

TEMA 33.Mpu3HaKkM NpUYacTHOCTU 3MEKTPO3BOHKA K BO3HMK-
HOBEHMIO MoXapa

8 =
E— 3
-_

0

 Pekomerayemas mreparypa [6.1.1, 6.4.1].

TEMA 34.Pa3psa CTaTMyecKkoro 3MeKTpUYecTB Kak nNpuynHa
noxxapa

Cratnueckoe snekTpuyectBo. OtpaboTka Bepcum O paspsiae
CTaTMYECKOro 3/IEKTPUYECTB KaK MpUYnHE noxapa.

—e

8 " Peromeryemas smreparypa  [6.1.1 — 6.1.4, 6.2.1,

6.2.3, 6.4.1].

TEMA35./CTOYHUKM 3aKMraHUst MasiIo MOLLIHOCTM

TennoBoe NposiBNEHNE MexaHN4Yeckon 3Heprn. TpeHune. Obpa-
30BaHWE WCKP TPeHusi. UCTOYHWMKM 3aXkKMraHusi Manon MOLLHOCTMU.
Tnetowme TabayHble usgenus. Ycnosusl, HeobxoauMMble U AOCTaToO4-
Hble 4Ns BO3HMKHOBEHMS ropeHust. CnocobHOCTb K camMonoaaepXuea-
IOLLEMYCS TIEHMIO.

TH—w

=\

o © Pexomergyemas smreparypa  [6.1.1 — 6.1.4, 6.2.1,

6.2.3, 6.4.1].

TEMA 36.B03MOXXHOCTN MHCTPYMEHTasIbHbIX METOAO0B ANS yCTa-
HOBMEHNS MPUYACTHOCTN UCTOYHMKA 3aKUFaHWs Manol MOLLHOCTU K
BO3HMKHOBEHMIO MoXkapa

m—e

(% O Pexomergyemas smreparypa  [6.1.1 , 6.2.1, 6.2.3,
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TEMA 37.CaMOBO3ropaHve Kak MCTOYHMK 3aXXMUraHus npuymHa
BO3HMKHOBEHMSA MoXapa

CamoBo3ropaHue.TennoBoe caMoBO3ropaHue. XuMmnyeckoeca-
MOBO3ropaHue. Mukpobuonornyeckoe camoBo3ropaHue. Keanudpuka-
LUMOHHbIE NPU3HAKM MUKPOOMOMOTMYECKOrO CaMOBO3rOpaHHs.

—e

B
[om " Peromer1yemas mTepaTypa [6.1.1, 6.2.5].

TEMA 38. lMepBoHavanbHble AENCTBUA MOXApHOro creuuanu-
CTa, HanpaBJiIEHHbIE Ha YCTaHOBMIEHNe (haKTa noaxora

MepBoHaYarnbHbIE AEUCTBUSI MOXApHOro cneupanucta (Ao3Ha-
BaTens, uHxeHepa WIJ1), HanpaBneHHblEe Ha ycCTaHoBneHue dakTa
nogyxora.

—e

=

[ O peromenyemas mreparypa [6.1.1, 6.2.1, 6.2.3,6.4.1].

TEMA 39.[Mpu3Hakun nogxora

KocBeHHble npusHaku nomxkora. KeanudukaumoHHble Npu3Haku
nozxora: YCTpoiCTBa M NpUCNocobeHns Ans COBEPLUEHUSI NOAXKOra;
HeckosnbKo (aBa M 6onee) oyaroB M NpUMEHeHUe yckoputenen (MHu-
uMaTopoB) ropenusi; 6bicTpoe, HeO6BACHMMOE APYrMMU MPUYUHAMK,
pacnpocTpaHeHue OrHs; uHuumnaTopbl ropeHus. Cneabl ropeHus JIBX
n MK Ha OKpyXaloWmnX KOHCTPYKUMAX: XapaKTepHble MSTHAa OT Cro-
pEBLUEN >XMAKOCTU Ha [ApPEBECUHE, MSIrkon Mebenu; XxapakTepHble
nporapbl B KOHCTPYKUMSX, 0bpa3ytolumecs npu ropeHun >XXuMAKoCTU B
yrnybneHusx, Wensx; aHoMasnbHble TemMnepaTypHble 30Hbl Ha OKpYy-
XKatoLWmMX KOHCTPYKLMSIX.

—e

o\

o "= Pexomerayemas imrTepatypa [6.1.1,6.2.1,6.2.3, 6.4.1,

TEMA 40. MeToabl 1 cpeactsa obHapyxeHus octaTkos JIBX n
MK Ha MecTe noxkapa nogxora

O6HapyxeHune octatkoB JIBX (MK) n ux knaccudmkaums. Mo-
NeBble MHCTPYMEHTasbHble MeToAbl U CcpeacTBa 0bHapyXeHus ocTaT-
koB JIBX n MK Ha MecTe noxapa. MNonesble MeToabl. OB6HapyxeHue
napoB JIBX n MK B Bo3ayxe. JIMHENHO-KOTOPUMETPUYECKMIN METOA -
5TO ONpeaeneHue rasoB UM NapoB XMMUYECKMX BELLECTB B BO3AyXe C
MOMOLLbIO CneumanbHbIX MHAMKATOPHbLIX TPY6OK. a30Bble AETEKTOPbI,
B 3aBMCMMOCTW OT TuMa, NO3BONAIOT O6Hapy>xMBaTbh AOCTAaTOYHO LUK-
pOKYlO ramMMy BelecTB. NepeHOCHble ra3oBble xpoMaTtorpadbl. Jlabo-
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paTopHble MeToabl mnccnepoBaHus. OTéop npob ans nabopaTopHbIX
nccnegoBaHuii. Monckn Mecta otbopa npobbl. OT60p Npob ApeBecu-
Hbl. OT60p Npo6 rpyHTa, ChiNyunx MaTepuanoB. OT6op Npob TKaHeM.
OT16op npo6 konotu. MNpoba cpaBHeHusi. KonnuectBo oTbupaembix
npo6. Macca npobbl. YnakoBka npob. Xummnyeckass MHEPTHOCTb Tapbl.
la30xMaKOCTHasi xpoMmaTorpadust TOHKOC/OMHasi XpomaTorpadusi
(TCX) n dnyopecueHTHas cnektpockonusa (PC). INeMeHTHbIN aHanu3
- @TOMHbIN SMUCCUOHHBIA, PEHTTEHOMTYOPECLIEHTHBIN.
—e

[ " Pekomeryemas MTepaTypa [6.1.1, 6.2.1, 6.2.3, 6.4.1].

TEMA 41. MNprynHbI NOXXapoB Ha aBTOMOBUNSX

WccnepoBaHve noxxapoB Ha aBTOMO6WUNsX. MpuymHBl NOXapoB..
MoxapHasi Harpy3ka aBTomMobunein MoTeHUManbHble UCTOYHMKUN 3aXKW-
raHns Cuctema anekTponutaHus. HarpeTble MOBEPXHOCTN UCTOYHUKOB
3aKUraHUS MOCTOPOHHENO NPOUCXOXAeHUs HanpaBneHHOCTb U AnHa-
MUKa pa3BUTUS FOPEHUs B NIErKOBOM aBTOMObWne. 3aropaHue nerko-
BOrO aBTOMOOMNA OT BHEWHEro UCTOYHUKA Tenna. [AvHamuka passu-

TEMA 42. MeTtoabl uccneaoBaHus NoXXapoB Ha aBTOMOOUNSIX.
YcTaHoBneHWe oyara noxkapa

SKcnepTHblE BO3MOXHOCTW MpU UCCNefoBaHWM MoXxapa Ha aB-
TomMobune. YCTaHOBMEHWe oyara noxkapa. YCTaHOBMEHWE MPUYUHbI
noxxapa. OCMOTP 3/1eKTPOCETU U BbISIBlIEHWE MNPU3HAKOB ee npu4yact-
HOCTW K BO3HWKHOBEHMWIO MoXapa. AHanu3 BepcMu O BOCMSIaMEHEHUU
TonnmeBa npu yteuke. MNMpoune sepcmun. CaMoBO3ropaHne NOCTOPOHHUX
MaTepuanoB. ABapuiiHblE PEXMMbI B HELUTATHbIX CEPBUCHLIX YCTPOW-
ctBax. [omxkor. JKCnepTHOe uccneoBaHWe BO3MOXHOCTM 3aropaHus
aBTOMO6UNA OT Apyrnx O6bEeKTOB. 3aropaHuMe aBTOMObGUNS OT aBTO-
Mobuns. 3aropaHue aBToMobuna oT Apyroro ropswero obbvekTa.

TH—w

.\

o " Pexomergyemas mteparypa [6.1.1, 6.4.1 1.

TEMA 43. lccnegoBaHne MOXAPOB HA  XXeNe3HOAOPOXHOM
TpaHcnopTe
NccnepoBaHue noXapoB Ha XXene3HOAOPOXHOM TpaHCMopTe.
Maccaxunpckme xenesHoAopoXHbIe BaroHbl. MNMpuUUnHbl NOXapoB U UX
18
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0CO6EHHOCTU. [MHaMWKa pasBUTUS TOPEHUSI B KyMelHOM BaroHe.
OcMOTp MecTa rnoXapa W BbiSIBIeHWE ouara. YCTaHOBMEHWUE MPUYMHBI
noxapa

ToBapHble BaroHbl ¥ Tennywku. OCHOBHbIE BEPCUM MO MPUYM-
HaM MoXapa: CaMOBO3ropaHue rpy30B; 3aHECEHHbIN M3BHE UCTOYHMK
OTKPbITOrO OTHSI; MOMXKOT.

TH—w

B
[om " Peromer1yemas mTepaTypa [6.1.1, 6.4.1].

Paspgen 5. [oxkymeHTaymnoHHoe obecrieyenune rnpn wuc-
Cc/1e40BaHNM M SKCITIEPTH3E 0)KaPOB.

Tema 44. VIHKeHepHble pacyeTbl B UCCNEAOBaHUN MOXapoB
NHXXeHepHble pacyeTbl. DNEeKTPOTEXHUYECKME pacyeTbl. Tenno-
dusmyeckme pacyeTbl. PUMKO-XUMUYECKUE PaCYHEThI.
—e
E\
-

8 ° Pexomer1yemas mreparypa [6.1.1,6.4.1]

Tema 45. IKCNEpUMEHTbI B UCCNEAOBaHUM U 3KCMEpTU3e Mo-
Xapos

DKCMEPUMEHTBI: MO CY6bLEKTY, NPOBOASLLEMY 3KCMEPUMEHT; MO
3ajave, CTaBsLUeNcs B npouecce akcnepuMmeHTa. OnpeaeneHune noxa-
POOMAaCHbIX XapaKTEPUCTUK, DU3NUYECKMX U XMMUYECKUX CBOWCTB Ma-
Tepuanos, NoBeAeHUs MaTepuanoB Mpu HarpeBaHWn U ropeHun. WUc-
NblITaHWA MO CTAHAAPTHbIM MeToAMKaM. M3ydeHue noseaeHus Mate-
puana npu Harpese (Npu ropeHun). OnpegeneHne TenaoBbIX Xapak-
TEPUCTMK MalnH, NpubopoB n ob6opyaoBaHus.

MpoBeaeHWe ucnbiTaHui Npubopa, YCTPOMCTBa B LUTATHOM pe-
XuMe paboTbl U M3yyeHMe BO3MOXXHOCTU BO3HUKHOBEHUS TOpPEHUst
(MK NpoTekaHWs NOXapoonacHbIX MPOLECCOB U NOSIBAEHUS NOTEHLM-
anbHbIX WCTOYHMKOB 3axuraHus). MopaenupoBaHue aBapuMHOrO pe-
XuMa paboTbl TEXHWYECKOro YCTpoicTBa. MoaenvpoBaHWe CTaaum
BO3HWKHOBEHWS FOPEHMS.

M3yyeHne BO3MOXHOCTM BO3HUKHOBEHWS TOPEHWs; MOATBep-
XAeHve (Mnn 0TBOA) BEPCUM O BO3HUKHOBEHWW FOPEHUSt OT KOHKPET-
HOMO WMCTOYHMKA 3axuraHusi. M3yyeHuwe COMyTCTBYHIOWMX SIBIIEHUA -
paboTbl CpeAcCcTB aBTOMATMUECKOro MOXapOTYLUEHWUS, 3MEKTPOCETH,
aBTOMaTOB 3alUMTbl 3NeKTpoceTM W Ap. MoaenvpoBaHWe pasBUTUS
ropeHusi MogenvpoBaHve NOCMeACTBMI TEMMOBOro BO3AeicTBust (ro-
peHus). CneacTBeHHbIN aKcnepuMeHT. dukcaums xoaa U pesynbTaToB
3KCMEPUMEHTOB.
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 PexomeHayemas mreparypa [6.1.1,6.4.1]

Tema 46. [oarotoBka M OGOPMIIEHNE 3aK/IIOHYEHUS] TEXHMYE-
CKOro creumanucta o npuumHe noxapa.Pabota ¢ maTepuanamu no
noxapy. MoaroToBka 3ak/toueHuin. MoarotoBka M odopmieHne 3a-
K/IOYEHNS TEXHMYECKOro crneumanucta o npuuvHe noxapa. Odopm-
NEHME 3aK/IIOYEHUs MOXapHO-TEXHUYECKOro 3KkcnepTta. lloaroToBka
nccnegoBaTesibcko yact. OTBETbl Ha BOMPOCbI O MECTE BO3HUKHO-
BEHMA MnoXapa (o4are) u pasBuTMKM ropeHust 3 ovara. AHanms noka-
3aHui ceupeTeneli. OTBETLI HA BOMPOCHI O MpUyMHe noxapa. OTBETh
Ha BOMpPOCHl 06 YCTAaHOBEHUM NMPUYUHHOW CBSI3W MeXAy HapyLleHus-
MW HOPMAaTUBHbLIX TpeboBaHWI, BO3HWMKHOBEHMEM TMOXapa M ero mno-
cneactemaMu. ®opMyMpoBaHue BbIBOAOB O NpuynHe noxapa. dopma
BbIBOAOB 3KCNepTa: KaTEropnyHbl€; BEPOATHOCTHbIE; YC/TIOBHbIE,
oTpuuaTenbHble.

®OopMYIMPOBKM MPUUMHBI MOXapa TEXHWYECKUM Creunannctom
(3KCNepToM) M AOMKHOCTHLIM IMLOM, OCYLLECTBASIOWMM [0O3HaHKWe,
CneacTBre UM NpoBepky Mo akTy noxapa

3. METOANYECKUE YKA3AHUA K BbINMOJIHEHUIO
MPAKTUYHECKUX PABOT

MeToauyeckme ykasaHus npeaHasHaveHbl AN CaMOCTosTeENb-
HOW/ MOArOTOBKWM CTYAEHTOB K NlabopaTOpHO-3K3aMeHaLMOHHOW cec-
cun. PaboTa BK/IIOYAET nepedeHb TeM UM KOHTPOSIbHLIX BOMPOCOB MO
pa3genaMm kypca «[oXxapHO-TeXHUYeCcKas 3KCnepTu3a U aKCnepTu3a
noXkapoB».

Ecnu BbinonHeHHas paboTa nonyunna nosioKUTENbHYIO OLEHKY,
CTYAeHT [JOnycKaeTcs K caaye 3adveta no Kypcy. OcHoBHas 3agava -
OKaszaHue MOMOLUM CTYAEHTY NpU CaMOCTOATESIbHOM U3y4YeHun y4yeb-
HOro mMatepuana. 3a4eT NPUHMMAETCS y CTyAeHTa Mnpu ycroBum npea-
CTaBNEHUS KOHTPOBbHOM paboThl U peLeH3Mn Ha Hee C MOMOXUTENb-
HOW OLIEHKOM.

Mpu odopMneHnn paboTbl Ha KaXxaol CTpaHuue OCTaBfs-
l0TCA MONS ANl 3aMeYaHuin peleH3eHTa. B koHue paboTbl HeobxoamMmo
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yKasaTb CMMCOK WCMOSIb30BaHHOW  JITepaTypbl. (PKenatenbHo
ocopmneHne paboTbl B nevaTtHoM Buae, wpndt TimesNewRoman 14,
MEXCTPOYHbIN MHTepBan 1,5). KoHTponbHas paboTa cocTouT M3 oTBe-
TOB Ha TeopeTuyeckme BOMNpPOChl U pelleHns ABYX 3a4ad.

4. BbIBOP BAPUAHTOB KOHTPOJIbHOM PABOTDI

BapuaHT KOHTPO/bHOM paboThbl BbIGUPAETCA CTYAEHTOM MO ABYM
nocneaHuM umdpaM 3a4eTHOW KHWXKKU no Tabnvue 1., AaHHble Ans
pelleHns 3aday BbIGMpAlOTCa MO npeanocieaHein uudpe 3aveTHoi
KHWXXKN CTYAEHTOB.

Tabsnya 1
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[To>kapHO-TexXHUYeCcKasi IKCEePTHU3a U IKCIIepTH3a N0XKapoB
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5. BOMPOCbI 4J11 KOHTPOJIbHOW PABOTbI

1. Llenun, 3agaum v opranmnsaums paboTel No uccregosa-
HUIO W paccrnefoBaHWMio NMoxapos. [MpoBeageHWe 3KcnepTy3 No AenaM
0 noxapax. O6beKTbl MOXapHO-TEXHUYECKON 3KCMepTM3bl. Buabl akc-
nepTms.

2. PaboTta po3HaBaTens M TEXHUYECKOro crneuuanucra
(wHxeHepa UIMJT) Ha cTaguy TyweHus noxapa. dukcauus pas3Butms
rOpeHNsi, NMOBEAEHUSI MaTepManoB, CTPOUTENbHbLIX KOHCTPYKLWIA, Aen-
CTBWIA NoApa3aeneHnin Mo TyLEeHWo noxapa. LIBeTHOCTb abiMa
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3. YuacTtue akcnepTa v cneunanucta B cygebHom npoms-
BoacTBe. PaboTa Ha KpymHbIX noapax; NMoAroToBKa ONMcaHUsl noxa-
pa. Pabota fo3HaBaTens Ha MecTe noxap.

4. Pabota go3HaBaTens Ha MecTe noxxapa. AHTPOMOreH-
Hble M TeXHOreHHble Cnedpbl Ha MecTe noXxapa
5. PaboTta pgosHaBaTensi Ha MecTe noxapa.Tpaconorus;

obuwmne noHaTMS M 3agaun. Knaccudvkaums cnenoB B Tpacosornu.
Cnocobbl dmkcaumm cnegos

6. PaboTa [o3HaBaTens Ha MecTe noxa-
pa.JakTunockonusi. Tpy BaXKHbIX CBOWCTBA NanWINsipHbIX Y30pOB.
Cneppl Hor yenoseka CoxpaHeHue cnefoB Hor dukcaumsa cnenos.

7. PaboTta go3HaBaTens Ha Mecte noxapa.Cneabl TpaHc-
MopTHbIX cpeacTs. Cneabl opyamin B3noma.

8. Pa3spylweHne crekon Ha MecTe noxapa. Cropesluue
6ymaru u gpyrue opraHuyeckue mMatepuansl.

9. BelectBeHHble cneabl 6MONOrMYECKOro NPoMcxoxXxae-
HUA. COXpaHHOCTb CneaoB KpoBU B yCNIOBMAX MOXapa.

10. OcMoTp MecTa noxapa. BbisiBneHusl 30Hbl ovara.

11. [Be cragum ocMmoTpa MecTa no)apa OCHOBHble WH-

CTPYMEHTbI M 060pyaoBaHMe, HeobXoAuMble MpW OCMOTPE MecTa no-
Xapa cbop AaHHbIX O MOXAPHOW HAarpyske M ee pacnpeneneHvuu no
MOMELLIEHUIO.

12. Bo3HukHOBeHME M pa3BuTHE ropeHus. dusnyeckue
3aKOHOMEpPHOCTM 06pa3oBaHMs 0YaroBbiX MPU3HAKOB.
13. Bo3HuKHOBEHME W pa3BuTMe ropeHus. Knaccuduka-

uMa oyarosbix npu3Hakos. Knaccuduvkaums npusHakoB oyara noxapa
no b.B.Meropckomy.

14. MNepepava Tenna Ha noxape ®opMMpoBaHUeE Npu3Ha-
KOB o4yara noxapa. Ponb koHBekumu. ObpasoBaHMe KOHBEKTUBHOIO
MoTOKa B oyare rnoxapa.

15. MNepepaya Tenna Ha noxape. GopMmnpoBaHme NpuUsHa-
KOB oyara noxxapa. Ponb uU3ny4yeHns U KOHAYKLUMM.
16. BnvsHve Ha ¢OpMUMpOBaHME OYaroBbIX MPU3HAKOB

YCIOBUA BO3Ayx006MeHa M Apyrux dakTopoB. MpuU3Haky HanpasieH-
HOCTW pacrpocTpaHeHns ropeHus.

17. MocnepoBaTenbHO 3aTyxawwme (Hapacrtawowme) Tep-
MUYecKMe nopaxkeHusi. Pa3BuTUE TrOpeHWs MO BepTUMKanu Npu3Haku
BEPXOBOro noxapa.

18. Ouar noxapa, odarn ropeHuss n ux auddepeHuma-
ums. O6pa3oBaHMe BTOPUYHBIX M30MPOBAHHbLIX O4aroB.
19. Ponb KOHBEKUMM, TEMSIOBOM paguaumMm U pofb KOH-

AyKunn B nosiBJIEHNMN BTOPUYHBIX O4aros.
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20. MosiBNeHne BTOPUYHbLIX o4yaroB (O4YaroB ropeHus) 3a
CYeT NageHnsl BHU3 TBEpAbIX NPEAMETOB, YTEUKN Mpu NoXxape XWako-
CTeli WM rasoB W MX 3aropaHve, yTpaTbl MPU3HAKOB OrHEBOM CBSA3U
MEeXay 30HaMu rOpeHusi, B pesysibTaTe «06Llei BCrbilKW» B MOMe-
LEHMN 1 B pe3y/ibTaTe aBapUHbIX PEXXUMOB B 3/1EKTPOCETH.

21. HoMeHKnaTypa HeopraHM4eckux CTpoUTESNbHbIX MaTe-
pvanoB 1 MX npespalleHns B ycrioBusix noxapa.CoctaB nopTiaHaue-
MEHTa M W3MEHEHMWSI ero Mpu HarpeBaHWW. W3BECTKOBLIN KaMeHb W
W3MEHEHUSI ero CTPYKTYpbl Npu HarpeBaHun. [ervapaTtaums (noteps
BOAbI) MMMCOBLIM KaMHEM.

22. Bu3yanbHbI OCMOTP U DUKCaLUS TEPMUYECKMX Mopa-
XKEHWI. MIHCTpYMeHTanbHble MeToAbl MccieaoBaHus. MonesBble MeTo-
abl.

23. MocneacTsvst TEMIOBOrO BO3AEMCTBUS HA MoXape Ha
meTannbl (cnnaebl). Aedopmaunn. JlokanbHble agedopMauumn Kak oc-
HOBHOW MPU3HaK o4ara rnoxapa.

24, MocneacTsmsi TENOBOrO BO3AEMCTBMS HA MoXape Ha
MeTannbl (cnnaebl). O6pa3oBaHNE OKUCIIOB Ha NMOBEPXHOCTW MeTasna.
3aBUCUMMOCTb LBETa MJIEHKM OKUC/IOB MeTassla OT TemnepaTypbl
Harpesa.

25. MocneacTsmst TEMIOBOrO BO3AEMCTBUS HA MoXape Ha
MeTannbl (Cnna.bl). 3aBUCUMOCTb  TOJILMHbBI OKanuHbl OT Temnepary-
pbl U ANUTENbHOCTM HarpeBa. 3aBMCMMOCTb COCTaBa OKalMHblI OT
TeMnepaTypbl €€ obpa3oBaHus.

26. PacnnaeneHnss u nponnaeneHuns metanna. Pacteope-
HWe MeTanna B MeTanne. F'opeHne MeTannoB u crnnasos. CamMOBOC-
naameHeHns aatoMOMarHMeBbIX CrIaBoB.

27. CTpYKTypHble M3MEHEHMWs, CONpPOBOXAAeMble U3MeHe-
HUEM (DU3NYECKMX U (PUBUMKO-XMMUYECKUX CBOWCTB MeTanoB. Meto-
AVKW UCCNeAoBaHUS ropsiyekaTaHblX cTanein: MeTannorpadus.

28. CTpPYKTYpHbIe M3MEHEHWS, COMpPOBOXAAEMblE U3MEHe-
HUEM (DU3NYECKMX U (PUBUKO-XMMUYECKUX CBOWCTB MeTasioB. MeTo-
AVMKN UCCNeAoBaHust XoNnoaHoAedOPMMPOBAHHBIX CTanbHbIX U34enui.

29. CTaguMv ropeHus [peBecuMHbl Noj BO3AENCTBMEM
BHELLUHEro TensoBoro noTtoka. Creabl TEPMUYECKMX MOpPaXKeHW ape-
BeCUHbl. OByrnMBaHWe ApeBeCUHbI M OLEHKA NOCNeACTBUIA NpoLecca.

30. nybuHa obyrnmBaHusa apeBecuHbl. W3MepeHue rny-
6uHbl 0byrnuBaHMs ApeBecuHbl METOAOM MeHeTpaumun. PacyeT anu-
TENbHOCTM FOPEHUst Ha NoXkape, Ucxoas U3 rnybuHbl 1 cpeaHeln CKo-
poctn obyrnneaHums.

31. NHCTpyMeHTanbHble MeToAbl uccnenosaHms obyrnex-
HbIX OCTaTKOB [ApeBECUHbI.
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32. NccnepoBaHne nonvMEpHbIX MaTepuanoB. Tunbl MO-
JIMMEpHbIX MaTepuanoB M MX NoBegeHne npu noxape. CneunanbHble
MeToAbl UCCreoBaHNS MONMMEPHBIX MaTepuasnoB.

33. MccnepoBaHWe NakoKpacouvHbIX MOKpbITU. CocTaB u
HOMEHK/aTypa JTAKOKPaCOYHbIX MOKPLITUI. Bu3yasbHbIi 0OCMOTP 06ro-
peBLumnx JIKM1.

34. MNpespawenna JIKIM npu HarpeBaHun. WHCTpyMeH-
TanbHOE uccreaoBaHne 0byrneHHbIx octaTtkos JIKI.
35. CTpykTypa uHdopMauum, Heobxoanmol ans ycTaHoB-

NeHns oyara noxapa. BcnomoraTtenibHble MeToAabl onpeaeneHuns ova-
ra noxapa.

36. duKkcaumMa NpU3HAKOB aBaAPUMHBLIX PEXWMOB B 3JEK-
TpoceTsax. PuKcaumnsi OCTaTOYHbIX TEMMEPaTYPHbIX 30H Ha OKpyXato-
LUMX KOHCTPYKUMSIX. PacnpeaeneHve octaTouHbIX TeMmnepaTypHbIX 30H
Ha CTeHe, NpUEeralLLeN K oyary noxapa.

37. MokasaHust cBuaeTenei. KocBeHHble MpU3HaKu ovara
noxxapa. CMHTE3 Noy4YeHHOWN MHGOopMaumn.

38. ABapuitHble peXxKuMbl B anekTpoceTax. MNMoHaTue "npu-
YMHa noxxapa". DKCNepTHbIE BEPCUMN.

39. «IneKTpoTEXHNYECKME» MpUYMHBI noxapos. Wccne-
[OBaHWe 3N1eKTPo3alumMTbl U Nonyvaemast npu 3ToM nHgopmauums.

40. «DNEKTPOTEXHNYECKME» MPUYMHBI NOXapoB. [MnaBkune
npepoxpaHuTenu VccnenosaHne nnaBKoW BCTaBKU.

41. «INEKTpOTEXHMYECKME» MNPUYUHBLI MoxxapoB. Wccne-

[OBaHWe NpoBOAOB U kabenei. JlabopaTopHble uccnefoBaHUs NPOBO-
[10B C OMNaBfIEHUSAMMU,

42, «INEKTPOTEXHMYECKME» MPUYMHBLI  NoXapos. [lepe-
rpy3ka Kak npuudvHa noxapa. bonblioe nepexogHoe conpoTUBEHNE
(BMC).

43. «DNEeKTpoTeXHMYEeCKMe» MPUYMHBI  MOXapoB. Jek-
TpPONpoBOAKa B MeTannuyeckux obonoykax. MHCTpyMeHTanbHble UC-
cnefoBaHus: MeTannorpadum n peHTreHOCTPYKTYPHOro aHanmsa.

44, YcTaHoB/IeHNE NPUYACTHOCTU 3MEKTPOOCBETUTENBHbIX
NpMbOpOBK BO3HUKHOBEHWIO MoXxapa. Jlamnbl HakanueaHus. OTpa-
60Tka BepcuM O MPUYACTHOCTU aBapUMHOrO peXxuma B Nlamne K BO3-
HUKHOBEHMIO MoXKapa.

45, YcTaHoBEHWE NPUYACTHOCTU 3MEKTPOOCBETUTENBHbIX
Np1MBOpPOBK BO3HMKHOBEHWIO NoXapa. JIIOMUHECLEHTHbIE CBETUIIbHM-
k. OTpaboTka BepcMu 0 NPUYACTHOCTW aBapuMMHOroO pexuma B namne
K BO3HWKHOBEHUIO MoXXapa

46. SneKTpoHarpesaTesibHble Npubopbl Y MNPUYKHBI, KOTO-
pble MOryT nNpuMBecTM K noxxapy. [pu3HaKkM Ha OKpyXaloWnX KOH-
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CTPYKUMSIX.

47. Bepcun 06 MUCTOYHMKAX 3@XKMFaHWUs HESNEKTPUYECKON
npupozabl. TeNNOBOE NPOSIBAEHNE MEXAHWUYECKOW SHEPTUMN.

48. Bepcun 06 MUCTOYHMKAX 32XKMIaHWUsi HEINEKTPUYECKOM

npvpoael. Tnetowue TabayHble nsgenus. Ycnosus, Heobxoaumble u
[OCTaTOYHbIE A1 BO3HUKHOBEHWS FOpPEeHUs.

49, CamoBo3ropaHue. TennoBoe camMOBO3ropaHue. Xumu-
yeckoe CcaMoBO3ropaHue. Mwukpobuonormyeckoe CamMoBO3ropaHue.
KBanudukaumoHHble NpU3HaKu MMKPOBMONOrn4eckoro CamMoBO3ropa-
HUS.

50. MepBoHaYanbHble AENCTBUSI MOXAPHOrO crneuuanucra
(no3HaBaTtens, uHxeHepa WIJ1), HanpaBfeHHblE Ha YCTaHOB/IEHME
dakta nogxora.

51. Bepcua o nopxore. KocBeHHble Mpu3HaKM Mnogxora.
Cneppl ropeHus JIBXX n MK Ha okpy»Xatowmx KOHCTPYKLMSX.
52. Bepcus o nopxore O6HapyxeHue octaTtkos JIBX

(MK) n nx knaccndukaums. MNMonesble MHCTPYMEHTAsIbHbIE METOAbl U
cpeactBa obHapyxeHus octaTkoB JIBX u K Ha MecTe noxapa.

53. MHXXeHepHble pacyeTbl, 31eKTPOTEXHUYECKME pacue-
Tbl, Tennodumsnyeckme pacyeTbl U PU3NKO-XMMUYECKME pacdeTbiB UC-
CNnefoBaHUM U 3KCrepTU3e NoXKapos.

54. DKCNepuMEHTbl B UCCeA0BaHMM M IKCMepTU3e noxa-
poB. CneacTBEHHbIN 3KCrepuMeHT. dukcaums xoaa M pesynbTaToB
3KCNEPUMEHTOB

55. N3yyeHne BO3MOXXHOCTM BO3HUKHOBEHUS TOpPEHWUS,
noaresepxaeHve (UM OTBOA) BepcMM O BO3HMKHOBEHWMW rOpeHus OT
KOHKPETHOMO MCTOYHMKA 3aXKUraHus.

56. M3yyeHune conyTCTBYIOLWMX SIBMEHUI - paboTbl CpeacTB
aBTOMaTUYECKOro MOXXapoTYLIEHWUS, SNEKTPOCETH, aBTOMATOB 3allMThl
anekTpoceTn. MoaenupoBaHue pas3BuTus ropeHus. MogennposaHue
NnocneacTBuiA TENMOBOIO BO3AEUCTBUS (ropeHns).

57. Pabota c maTtepuanamu no noxapy. Moarotoeka 3a-
KntoveHuin. MoarotoBka M oOpPMIIEHWUE 3aKSIOYEHUS TEXHUYECKOrO
cneumanvcTa o NpuyYnHe noxapa.

58. OdopMneHne 3aKIlOUEHNs  MOXAPHO-TEXHUYECKOro
akcnepTa. NoaroToBka MccneaoBaTebCkon Yactu. OTBETLI Ha BOMPO-
Cbl O MeCTe BO3HMKHOBEHMS Mnoxapa (o4are) v pasBuUTUU ropeHus u3
ouvara.

59. AHanus nokasaHui ceuaetenei. OTBETbI Ha BOMPOCHI
0 NpuynHe noxapa. GOPMYIMPOBKN MPUYMHbBI MOXapa TEXHUYECKMUM
cneumanucToM (3KCNepToM) U AO/MKHOCTHBIM NINLIOM, OCYLLECTBASO-
UMM JO3HaHWe, CNeacTBMe v NpoBepKy no ¢akTy noxapa
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60. OTBeTbl Ha BOMPOCbl 06 YCTAHOBIEHUW MPUYUHHOM
CBSI3U MeXAy HapyLleHUSIMU HOPMATMBHbIX TpeboBaHMUIi, BOSHUKHOBE-
HMEeM noxapa u ero nocneacTsusiMu. GopMMpoBaHUe BbIBOJOB O NMpwu-
unHe noxapa. dopma BbIBOAOB 3KCMepTa.

3apava 1l

Ha nony nomeweHmst (06bekT Ha KOTOPOM MPOWU3OLLSIO BO3ro-
paHWe), UMEETCA CloN M3aenuin BbiCOTOM husy (M). CTeHbl 06bekTa
KMpNnYHble. BHe3amnHo y cepeanHbl AIMHHOM CTeHbl BO3HMK/IO Fope-
Hue, HpOHT KOTOPOro pacnpocTpaHseTcs, obpasys nnowaab noxapa
B hopMe nonykpyra.

TpebyeTcqa  onpegenuTb  TeMmnepaTypy B MNOMeLLEHWU:
cpepHeobbeMHYI0 U Ha BbicoTe h (M) OT nona vepe3T (MMH) OT Havana
noxxapa. HauanbHas TemMnepatypa B nomeweHmm 20° C.

HcxopHbie AaHHbIe 419 PELUEHNS 3a4aYM:
BapuaHt Ob6bEeKT, Ha KOTOPOM POU30LL/IO BO3ropaHne
0 Cknag CUHTETUYECKOrO Kay4dyk
1 JleconunbHbIN Lex (4-acTeneHb OrHECTOMKOCTH)
2 Cknap 6ymarun B pynoHax
3 Cknag Kpyrnoro neca B wrabensix
4 JleconunbHbIi Lex (3-9 cTeneHb OFHECTONKOCTH)
5 Cknag nbHOBOJSIOKHA
6 Llex TekcTunbHOro Npom3BoACTBa
7 Llex aepeBoobpabaTbiBatollero NponM3BoACTBa
8 LTabenb pe3nHOTEXHUYECKUX U3AENUI
9 LLiItabenb BONOKHUCTbIX B3PbIX/IEHHbLIX MaTepUanos
HorosiHn- BapunaHTsl
Te/IbHbIE HC- 0 1 > 1314 15161718109
XO4HbIE [aH-
HblE
AnvHa nome- 40 25 130 |35 |41 |37 |28 |32 |45 |42
LeHunsl, M
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LMpKHa no- 12 10 {14 (15 (20 |11 | 9 |17 |16 |13
MeLLEeHUs, M

BbICOTa MOMe- 5 7 6 5 7 6 5 7 6 5
weHna — H, m

husa,M 1211211, (1, |1, |1, (1, (1, |1, |1,

5 1 0 5 0 4 2 1 3

h,M 15 (1,21, |1, [, |1, 11,11, [, |4

5 2 1 7 3 8 4 3 6

T,MUH 5 10 6 7 9 |10 | 8 |11 |12 |15
YKxazaHns k pelweHnro 3agayn:

1. Macca BbIFOPEBIUMX K 33aHHOMY MOMEHTY BpPEMEHU

MaTepuanoB NoXKapHOW Harpysku Npy BPEMEHUMOXAapa T, MUH:

M (T)= AT",

rae 3HadeHust napaMeTpoB A 1 n 3aBUCAT OT POPMbl MOBEPXHO-
CTW FOPEHUSI U CBOWCTB MaTEpUAsIOB MOXAPHOMN Harpysku:

Npy KpPyroBOM pacnpoOCTPaHEHMM MJIAMEHM CO CKOPOCTbIO MO
NMOBEPXHOCTM FOPM30HTAJIbLHOMO C/10S

A =0,67B nvp? n=3;

Mpu HECTaLUMOHAPHOM FOPEHUM XMAKOCTEW Ha nnowaau Fn

A = 0,67BF,; n = 1,5;

Mpu CTaLMOHAPHOM FOPEHMN XNAKOCTEN Ha nnowaan Fn

A = BFy,; n=1;

roe BpeMmsl YCTAHOB/IEHUSI CTaUMOHApHOro peXuMa BbiropaHus
XWAKOCTEN 3aBUCUT OT UX CBOMCTB M OPUEHTUPOBOYHO MOXET ObITb
NPUHATO paBHbIM 0,5 u

CkopocTb BbiropaHuns (B) n CKOpOCTb pacrnpocTpaHeHust dpoHTa
nnamenu (Vp) Ha HayanbHOM CTaauM B3ATbl M3 Tabn. 1 u 2

2.CpepgHeobbeMHyto Temnepatypy (7r) Haxogum C MOMOLLbIO

(1-yInehM(T)

dopMynbl :Tm =Teexp [ ComVeePeTo |,
roe To — HadanbHas cpegHeobbeMHasi TemnepaTtypa B rnome-
weHnn (K); po — nNNOTHOCTb Bo3ayxa npu Temnepatype To, po=1,2

(kr/m3); VCB — CBOGOAHBIN 06bEM MoMelleHust Mo Bbicote (M3); ¥—
KO3(DULMEHT, YUUTHIBAIOLWIMI OTHOLLEHWE TEMNIOBOrO MOTOKA B
Orpakaatolme KOHCTPYKLUMKU K TEMMIOBOM MOLLHOCTM o4yara ropeHwus,

P
11 HayaNbHOM CTaaMKM MoXxapa Y= 0,55; QH—Ten110Ta cropa-
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Hus(Oxk/kr), M(T)—macca BbIropeBLLMX K MOMEHTY BpEMeHU MaTepua-

JIOB MOXAPHOM Harpy3ku MOMELLEHUS (Kr);C?:'m — Tennoem-
KOCTbCT"m=1005, Dx/(kr ~ K), T — koacpdbuumeHT nonHoTbI cropa-
nus, 11=0,7.

3. [ns pacyeta TeMnepaTypbl ra3oBoW cpeapbl Na BbicoTe h M oT
nosa ucnones3syem ¢opmyny.
T(y) = To+[(Tm—To)H/h] exp (1,3H/h),
roe T(h)—temnepatypa Ha Bbicote h (°C); h—BbicoTa Hag
YPOBHEM nosia nomelleHns B npegenax ot 0 go H (M); H — BbicoTa
NOTOJIKA B NOMeLLEeHUn (M).

Tabsmya 1: CKOPOCTb pacripoCTPaHeHUsI IMJIaMEHHU MpH

noapax

ObbexT CKOpOCTb pacrpocTpaHeHns
ramern vg X 1072 m/c

BonbHuMUa (2-51 CTeNeHb OrHECTOW- 1,0-1,5

KOCTH)

3aaHne agMMHUCTpaTUBHOE 1,7-2,5

3aaHue xunoe (3-9 cTeneHb orHe- 0,83-1,33

CTOMKOCTH)

3paHue TeaTpa (CueHn4Yeckas 1,67-5,0

yacTb)

JleconunbHbIn Uex (3-5 cTeneHb 1,7-5,0

OFHECTOMKOCTK)

JleconunbHbIit Lex (4-actenenb or- | 3,33-8,33

HECTOMKOCTH)

Cknag 6ymaru B pynoHax 0,33-0,50

Cknap Kpyrnoro neca B wrabensix 1,0-1,7

Cknaa CMHTETMYECKOro Kayuyka 1,0-1,7

Cknaa NbHOBOMOKHA 5,0-9,17

MoKpbLITUS 34aHWUIA CropaeMble 2,83-5,33

XonoannbHUK 0,83-1,33

Llex TeKCTUNbHOro Npon3BoAcTBa 0,5-1,33

Llex oepeBoobpabaTbiBatoLlero 1,7-2,67

Npon3BOACTBa
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B n()}KapHO-'l‘EXHI/l‘{ECKaH JKCIIEpTHU3a K 3KCIIEePTH3a ITOKAPOB
LLiITabenb pe3avHOTEXHMYECKMX U3- 1,7-2,0
Aenvn
LLiTabenb BONOKHUCTbIX B3PbIX/IEH- 8,3-13,3

HbIX MaTepuanos
LLiTabenb 4OCOK TONLWMHOW 2-4 cM

npw BAAXKHOCTK: 5,0-6,67
8-14% 3,83-2,67
15-20% 2,0-1,7
21-30%
Tabsmya 2: XapaKTepuCTHKH TOPEeHHSI HEKOTOPbIX
Marepuasios
Marepnan Ckopoctes | Terio- | Pacxogq | Bbixog
Bblropa- 7a cro- | Bo3ay- | npoayk-
Hna B, paHns Xa Ha TOB Cro-
Kr/(M° P rope- aHus,
. Cg @H} H//Z', 53//(/'
DK/KI o
AueToH 0,047 28,8 7,26 8,14
BeH3un 0,049 41,9 11,6 12,5
beHson 0,038 40,8 10,2 10,7
bymara paspbixneHHas | 0,008 13,4 4,2 4,9
bymara (KHuru) 0,0055 13,4 4,2 4,9
AnaTnnosbiin achup 0,060 33,5 8,6 9,6
[OpesecvHa B nsgenuax | 0,014 13,8 4,2 4,9
[un3enbHoe Tonmeo 0,042 48,9 11,5 12,0
Kap6onuT B u3genusx | 0,0063 26,9 6,8 7,5
Kayuyk HaTypanbHbIi 0,0133 42,0 10,0 10,8
Kayuyk cuHtetndeckuii | 0,0088 40,0 10,2 10,8
KepocuH 0,048 41,9 11,4 12,3
MazyT 0,035 38,7 10,4 11,4
HaTpuit MmeTannmye- 0,014 10,9 1,2 0,9
CKWUIA
HedTb 0,020 41,9 10,8 11,8
MNunomaTepuansl 0,11 13,8 4,2 4,9
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MNMonnMeTtunume- 0,0143 25,0 6,0 7,2
Tankpunart

Monuctupon 0,0143 39,0 10,0 11,0
Pe3nHa B nsgenusx 0,0112 33,5 10,0 10,5
TekcTonut 0,0067 20,9 55 6,0
Topd B KapaBaHax 0,003 16,6 4,5 51
Xnonok pa3pbixneHHbi | 0,004 15,7 3,8 4,5
LLtanenbHoe BonokHo | 0,0067 13,8 4,2 4,9
STUNOBLIN cNUpT 0,030 27,2 6,7 7,8

3apaua 2.

CKBO3b CTEHy MpOXOoAuT MeTannmyeckas 6anka AByTaBpOBOro
CceyeHus, CcornpuKacaroLwwancs U3HYTPW 34aHNS C ApeBeCHLIMU OnusKa-
MW, UCNOJb3yEMbIMU B Ka4eCcTBe YTEMUTENS U UMEIOLLMMM, MO dKChe-
pUMeHTanbHbIM AaHHbIM, TeMnepaTypy Hadana TneHus tecs= 220° C.
MaTepuan CTeHbl — KMpru4, TOMWMHA CTeHbl O, M. CHapy>Xu BbICTY-
natowast Yactb 6anky cpesaeTcs C NMOMOLLbIO 3MEKTPOAYTOBOIN CBapKH,
npuyem paboTa NPoOAOMKAETCA B TeUeHWe T, Y, 4 TeMnepaTtypa Kpom-
Kk merasiia pocturaet th=1500°C. HavanbHas Temnepatypa Ten to =
20°C.

TpebyeTcs onpeaenutb, HarpeeTcs nn 4vactb 6anku, conpuka-
CaloLWascs C onuakamu, Ao TemnepaTypbl, AOCTaTOYHON Af1s UX CaMo-
BO3ropaHusi. Tennonepefayeln B CTeHy B Mpeaenax €e TOMWMHBI
MOXHO npeHebpeysb.

HcxoaHbie AaHHbIe A4/15 PELUEHNS 3a4aYyu;:

BapunaHTt Marepuasn METaNmYeckor 6asku

0 Cranb 45

Cranb Markas

Cranb HepxaBsetoLas

UyryH cepblii

ANIOMUHUA

[OopanioMuHnia AK-1

Cranb markas

Cranb 45

| N[ oo L M| W| N| =

Cranb Hepxasetowas
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9 UyryH cepblii

HorosiHm- BapunaHtsl
TE€/IbHbIE
NCXOLHbIE
AaHHbIE

O, M 0,25 (0,15 (035 |0,20 |0O30 |03 |02 |02 |01 |04
4 2 7 7 0

T, MUH 15 10 20 40 12 25 15 | 45 | 30 | 60

YKazaHns K peLueHnro 3agaymn:

1. CpepHsisi TemnepaTypa 6anku B npefenax TOSMLMHbI
CTeHbl 3a BpeMsi HarpeBaHusi onpeaensercs no gopmyne:

t, = 0,b(t,+1t,), °C

2. KoachdumumeHT TeMnepaTyponpoBoAHOCTM MaTepuana

basikympun TemnepaType {m onpegenseTcs no dopmyne:
3,64,  2.6(Ag+kitm) 5
m = » M !T{
Cim pCo—kctm) ,

3HaAYeHUs MAOTHOCTU P, TENNOEMKOCTUC, TENONPOBOAHOCTU A
W UX TemnepaTypHble KO3DMUUNEHTBI ki, K- B3ATbl U3 Tabnmupsl 1 npu
t=tm.

a

Tabsmuya 1: @usnyeckme cBoHCTBa METasiJioB M Cl/iIaBoB
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Mamepuan Fosgduyuerm Tenmoemrocms | Voemnoe Fosghpuy | Tewnegpa | Mromu

mentonposodnoe | Jacxe - K} SIEKMPOCOMPOTMUETEN | MENMT Ry oCMme

i ue, MrOn - ofveuus:z | niastenu | xaivd

B - K o A °C

PACHILPER
wr 10°F

AmronAErTE 210,040,052 ¢ 294+0.204 ¢ 0.028(1+0.0042 £) 23.0 630 2700
Jropamronemn | 146.0+0.063 t 230 0.038 13.0 677 2800
HAK-1
Bomedpau 163.0-0.082 t 134+0.015 ¢ 0.035(1+0.00446t) 4.5 3200 19400
Mean 393.0-0.073t 35000421 0.017(1+0.0043 ) 16,7 1083 3930
Mommtgen 141.0-0.037 t 251+0.030 ¢ 0.040¢1+0.0072 £) 51 2390 10250
Hrmens 61.6-0.018t 427 (mpr 0°C) | - 13,5 1430 2100
Hempon 17.5 - 0.110 (mpm 0°C) 13, - 2400
Onoeo 66.0 222 0.120¢1+0.0042 £) - 232 7230
Crmnery 3500017t 126+0.040 t - - 327 11400
Crame margas | 62.8+0.052t 456+0.250 ¢ 0.12001+0.0060 t) 110 1400 7800
Crame 43 32040012t 361+0.200¢ 0.14001+0.0060 t) 12,0 - 7800
Crame 14.3+0.046 t 305+0.190 ¢ - 16.0 - 2000
HEPHARSHIIAT
Cepebpo 410.0-0.088 t 234+0.026 1t 0.016(1+0.0041 £) 19.0 960 10400
Trran 45.1+0.006 328+0.183 ¢ - 24 1730 4500
XKpon T0.0-0051t 448+0228 ¢ 0.130¢1+0.0041 £) 1.0 1380 7150
Uyrye cepemn | 32 420 (mpr 0°C) | 0.500(1+0.0010 t) 104 1200 7200

[IpEMmewanne. t — TeMmeparypa MaTepnana, °C

1. AprymeHT  dyHKumm Kpamna ([ayccoBa uHTerpana
ownbokK) Haxoamm no Gopmyrne:

A=6/2 /a1

Mo Tabn. 2 onpeaensem 3HaveHue erf(A)
Mckomas TeMnepaTypa CTEPXKHS Ha BbIXOAE U3 CTeHbl C Heobo-
rpeBaeMoli CTOPOHbI:

t(8,7) =t,— (t,—to)erf(4d) o

Tabimya 2: 3Havyennss [layccoBa wuHTErpasna owmnbox

(byHrynn Kpamna)

lTapametp | erf(A) lTapametp | erf(A) lTapametp | erf(A)

A A A

0,05 0,0564 | 0,60 0,6039 | 1,15 0,8961
0,10 0,1125 | 0,65 0,6420 | 1,20 0,9103
0,15 0,1685 | 0,70 0,6778 | 1,30 0,9340
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0,20 02227 0,75 0,7111 [ 1,40 0,9523
0,25 0,2763 | 0,80 0,7421 | 1,50 0,9661
0,30 0,3286 | 0,85 0,7706 | 1,60 0,9763
0,35 0,3794 | 0,90 0,7969 | 1,70 0,9838
0,40 0,4284 | 0,95 0,8209 | 1,80 0,9892
0,45 0,4754 | 1,00 0,8427 | 2,00 0,9953
0,50 0,5205 | 1,05 0,8623 | 2,40 0,9993
0,55 0,5633 | 1,10 0,8802

[lnsyTouHeHus cpefHel TeMmnepaTypbl oTpe3ka 6anku onpeae-
NSEMKOPPEKTUPO-BAHHOE 3HAUYEHWE CpefHell TeMmnepaTypbl Mo ee
BepLUMHE:

t,, = 0,5[t, + 0,5(c(8,T) + t,)]
nnm [tm - tm]f{tm > Drl, TO BeCb pacyeT MNOBTOPSETCH

ﬂﬂﬂtm= U

HeobxoaMmo cpenaTb BbIBOA O TEMNJOBOM CaMOBO3ropaHuu
OMNWMOK YTENNUTENS BCNEACTBME Nepedayun Tensna oT MecTa nposefe-
HWS1 3N1EeKTPOCBapPOYHbLIX paboT BAONb 0bpe3aBLueiics 6anku.

6. PEKOMEHAYEMASA JINTEPATYPA

B Hacrosiymx MeToquYeckux YKasaHusx PUBELEHE JINTEPATY-
pa, umerolyasics B ubsmorexe LI TY. BO3MOXHO UCII0/1b30BaHNE 4Py -
X JINTEDATYPHLIX UCTOYHUKOB
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[To>kapHO-TexXHUYeCcKasi IKCEePTHU3a U IKCIIepTH3a N0XKapoB

Nz Azrop Hazzanme Hzzare | Tpud Toz Fomn- | Hamram | 3nestpoms
MECTEC | M3ZaE | Higamm | EoE eHa B2 VL
HE T omoa | amexTpo | mocoOmE,
HOTE | HHEDD | pasaemesR
E2 | HocHTe: HEIE B2
k3 cafite
oo
(zadeper)
1 2 3 4 5 & 7 8 9
6.1 OcroEHaz mrTapaTypa
611 Tocsyrsmeos| «Hecnranosasme H Pocros 2014 bty Joeryn
alHH OosEEpED - = I WA, o=
TERENTIRCERT Hzgn. Mitb. ABTOPHEOE
SECIEPTHELS, Eope LEHTP dostu. AEHEDT
TREIHE TV m THTETEIEH
612 Borormmez Metoasr pemesms zagaa M- 2000 | 5
AN, Sepsoe | mosapso - Texmmackod | Axaem
CH., Kapnoze | sxcoeprazw: ux [TI
CHO. hUC
Poccsm
613 | 3epmos CIL, | Amonorerparuence M.: 011 | 3
Fapnoe C.H).| pacenanozasms Anamen
TIPAEOEAYY TISHE | malll
oomacTH TIOEEPHEOE WI4C
DezomacHocTE B ero | Poccwm
IECHEPTHOR
olecHeYeHEe
6.14. Borotmmez | Meromur pemesis zagzg M- 008 |5
AT, Sepnor | mosapso- Texmmreckod | Axames
C.I1, Kapnos | sxemeprizer wmx [T
CH. h4C
Poccem
615 | Cobyps CB. | Eparemit mype momapmod{ W 2007 bty Joeryn
TexmsecEore amEmnaa] Hag-Eo de.ds o
Vaedmoe nocodie el Tovacap| uedu | asTopHzom
Hag m IHHETE
BEHTE: ToME30EaT
2mel W ¢
MOOTS
EOMIL
ATY
616 Kapamnos | TTosapso - rexmmraecsnt M.: WO 2008 | 13
rH MIEHEOMYM: Herersery
METOT. moCoOH:s anE | T pHCER
PYEOEOTETETEN | OTE. 32 "
TOEEPEVES Bezomac
DeZONACHOCTS HZ | HOCTH
IpeIpEETATL
a.1.7 Iossapsas DezomacHoeTe M YMO 2008 | 10 hitp:’ Joeryn
[Snexroommedt wecveel: | [Jomane de.ds pr
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SMERTPORHESL a7 KHHTH wedu | aETopHIOE
CTPARCTEHEE. m FEHEEDT
TOMEI0EAT
aTef HITH ¢
moGOTO
EOMIL
JITY
6.1.8 | Bapatce Tecsapsas bezonacHoeTe | VasiH 2008 2
AH HE -
hL-AC
B,
144 c
6.1% | Pa=ze ME. PazEmTHEe M- 2007 hittpc Joerym
zapyemHEE u | Horoe de.ds A
OTETECTERHERDT T uedu | asTopusos
m IHHEEDT
CHCTEM OTOIUTEHHE H | TEILTOC cEar
ESHTHATUHE 2l [ —
P IaHCET H | E2HHT moGoTo
OPOHIECACTESHHE EOMIT
ITAHHHE. JITY
6.2 JonomEsTeTE AR MHTSparpa
6.2.1. | Poitruas Tecsapsas Veeom 1978 3 | hifpoid Joeryn
M, NpOoQHIEETHES B g ML, edstue e
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EIL, mzazT, 3 AHHEETL
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EOMIL
JITY
6.2.2. | Bvomce Toczapso-Texmriacyas M. 2004 2 | hdtpoid Joery
BM IECOEPTHEA Axamens edstua b
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M.: mohoTo
Crposis OMIL.
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3
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176 e AHHEDL
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6.3 [lepromeascese MaganEs
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