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1. OBLYHNE METOANYHECKUNE YKA3SAHNA

N3ydyeHne ancumnnvHbl  «lMo)KapHO-TEXHMUUYECKAss 3KCneptusa u
3KCNepTU3a NoXapoB», NpeayCMaTPMBaET OBNAAEHME KOMIIEKCA 3HaHUA U
YMEHUN, HEeobXoAUMbIX AN NpodeCcCMoHaNbHON AeaTenbHOCTU  6yaywero
cneumanucra.

AvcumMnivHa COAepXMT  OCHOBOMonarawwue v @yHaaMeHTasbHble
MOMOXEHNS AENCTBYIOLIErO 3akoHoAaTenbcTBa Poccuinckon depepaumuy,
perynupyoLero NpoBeaeHne noXxapHo—TEXHUYECKON 3KCnepTm3bl. M3yyeHne
Mecta M BpeMEHM BO3HMKHOBEHMS o4ara MoXapa, HanpasfeHus
pacnpoCTpaHeHUs1 ropeHus. YCTaHOBNEHWE MPUYNH BO3HUKHOBEHNS MoXapa.
BbisiBNneHne 0bCcTosATEeNbCTB BO3SHUKHOBEHUS MoXapa. M3yyeHne nccnegyembix
06BbEKTOB MOXXaPHO-TEXHUYECKOMW IKCNEPTU3bI.

3ajaun  AUCUMIIIMHBI:  (POPMUPOBaHME y  CTYAEHTOB  TBOPYECKMX
CNOCOBHOCTEN M YNPaBIEHYECKMX HaBbIKOB MO OpraHun3aumMm dyHaaMeHTaslbHOM
M NPUKNAAHON AeSTeNbHOCTM B 0bnactn obecneyeHunst noXxapHon 6e30nacHOCTy
Npy peleHnn 3adad, BO3HMKaKOWMX B nNpouecce MpPOBEAEHUS MOXapHO -
TEXHUYECKUX IKCMEPTUS.

Llenbto ocBoeHus ancumnavHbl "TloXXapHO-TEXHUYECKas 3KCnepTusa U
3KCMepTn3a noxxapos" ABNSETCA: yrnybneHne M paclmpeHne TeopeTUyecKmx
3HaHUMA MO OpraHM3auMM M MNPOBEAEHWUIO MOXXAPHO-TEXHUYECKMX 3KCMEPTU3 U
NPAKTUYECKMX HABbIKOB MO NPOBEAEHNIO MOXAPHO-TEXHUYECKOW 3KCNEPTU3bI.

AncumnnmHa  "lNoxXkapHO-TeXHW4YecKass 3JKCnepTuM3a W 3KCnepTu3a
NoXapoB" ONMPAETCs Ha coep)XaHue Takux MNpealecTBYOWMX AUCUMUMIINH
y4ebHOro nnaHa Kak «BbiClWyl0 MaTeMaTUKy», «Ou3nKy», «HauepraTenbHyto
reoMeTpuio. VIHXeHepHyto rpaduky», «MexaHuky», «[mapora3oanHaMmnKy»,
«be30nacHOCTb XMU3HeaeaTeNbHOCTN».

CoaepxxaHve aucumnaunHbl "lMoxXapHO-TEXHUYEeCKass 3KCnepTu3a W
aKCnepTM3a noxapos" MoOXeT ObiTb WUCMNOAb30BAHO NpPU  U3YYEHUU
avcumnnuibl  «[paBoBoe  perynuMpoBaHMe B 06nacTu  MOXXapHOM
6e3onacHoCTn», «PaccnegoBaHue NoXXapoB», NPOXOXXAEHUM
NPOM3BOACTBEHHOW MPAKTUKNU U B XOAE BbIMOMHEHUS M 3aLUMTbI BbIMYCKHOW
KBanM@nKaunmoHHOM paboThl.



CTyneHTbl, 3aBepLUMBLUME U3YYEHME  AUCUMMIMHBLL  «[loXapHO-
TEXHMYECKAsa 3KCMEPTM3a U 3KCMEPTU3a NOXXaAPOB», AOKHbI:

3HaTb: YC/I0BMS M NOPSIAOK NPOBEAEHNS MPOBEPOYHBIX AEUCTBUI MO PaKTy Mno-
Xapa B COOTBETCTBMM C HOpMaMM YrosoBHO-npoueccyansHoro Kopekca
Poccuinckon  ®epepaumm - Kopmekca  Poccuiickon  depepaumm 06
aAMMHUCTPATMBHbIX NPaBOHapyLUEHUSIX;

TAKTUKY M TEXHOMNOrMM MnpoBeAeHMsl OCMOTpa MecTa noxapa M OTAeNbHbIX
NpeaMeToB, MOPSAOK W3bATUS  BELLECTBEHHbIX A0KA3aTeNnbCTB; MOpsiAKa
BbIABV)KEHNS U MNPOBEPKM BEPCUN O MPUUMHE BO3HUKHOBEHMS MOXapa WU
obcToaTeNnbCTBax, BANSIOWMX HA Pa3BUTUE N PacrpoCTPaHEHNE rOpeHus;
METOAbl U METOAUKN WCCNEAOBAHWUS KOHCTPYKUMMK, NpeaMETOB, BELECTB U
MaTepuanoB Ha MecTe MPOUCLLECTBMS U B N1TabOpaTOPHbIX YCNOBUSAX; CUCTEMbI
CneaoB U NpU3HAKOB, 06pas3yoWmMXCcs NpY BO3HUKHOBEHNM Pa3BUTUM MOXXapa U
CNy>aLmMx UCTOYHUKaMKN nHpopMaumm 06 obcTosaTenbCTBax noxapa;
Knaccudmkaumm  cyaebHbiX  3KCMepTv3, Mnopsiaka WX Ha3HayeHust  u
MNPOW3BOACTBA; OpraHM3aLnn cyaebHo-3KCNePTHOW AesATeNbHOCTU B Poccuiickon
depepauuu;

npaBa, 0653aHHOCTKN, OTBETCTBEHHOCTb WM NpeAenbl KOMMNETEHUMM 3KCnepTa W
Cneunanncra;

OCHOBHblE METOANKN 3KCMEPTHLIX MCCeA0BaHU 06CTOATENLCTB MoXapa;
COBPEMEHHbIE 3KCMpPECC-MeToAbl M CreumanbHble TEXHUYECKME CpeacTBa ANs
paboTbl Ha MecTe no)xapa Npu ero 0CMOTPE U UCCIeA0BaHUK;

TEXHOJIOMMM 3KCNEPTHOIO UCCNEAOBAHNS, CTPYKTYPbl M COAEPXKaHUS 3aK/THOUEHMS]
3KCNepTa, NOpAAOK ero cocTaBneHnst n oopMIEHMS.

yMeTb: WCMONb30BaTb B MPaKTUYECKOW [ESTENbHOCTUM 3HAHWE HOPM
AENCTBYIOLIENO 3aKOHOAATENbCTBA; YCTaHAaBNMBATb MPUYMHbI  MOXAPOB U
BbIICHATb MHble O06CTOSATENbCTBA, WMEKOLWME 3HAYEHWE AN MPaBUIbHOMO
paspewleHnss gena no noxapy; obpabaTtbiBaTb, aHaNM3NpoBaTb W
CUCTEMATU3MPOBATb  MHMOPMaUMIO, MNOAYYAEMYKD NPU  pacciefoBaHUS
NpaBOHApPYLWEHNA, CBSA3a@HHbIX C  MOXapaMW;  B3aUMOAEWCTBOBAaTb B
YCT@HOB/IEHHOM MopsAKe C APYrMMX C NPaBOOXPaHUTENbHLIMW OpraHaMun npu
paccnefoBaHMKN NPECTYNIEHUN;

Ha3HayaTb MOXApHO-TEXHUYECKYID U ApYyrne BuAbl 3KCNEpTU3; MNpOBOAUTH
OCMOTpP ¥ ONMCaHMe MecCTa MnoxXapa, U3bsSTUe BELECTBEHHbIX 40KA3aTeNbCTB;
NPOBOAWTL MHbIE CIEACTBEHHbIE AENCTBUSA; NPOBOANTb aHANM3 CNEACTBEHHBIX U
3KCNEPTHbIX BEPCUMIN NpY paccneaoBaHUK Noxapa;



ONMUCbIBaTb N MUCCNEeAOBaTb BELLECTBEHHbIE AOKA3aTeNbCTBa NPU YCTaHOBIEHUN
X MHHOPMATUBHOCTN 06 06CTOATENBCTBAX BOSHUKHOBEHUS U PA3BUTUS NOXapa;
NoAroTOBUTb MUCbMEHHOE 3aK/TH0YEHNE NOXAPHO-TEXHUYECKOr0 3KCNepTa;
y4acCTBOBaTb B paccriefoBaHMm 1 cyaebHOM pacCMOTPEHMM YrONOBHbIX AeN U Aen
06 aAMMHUCTPATUBHbIX MpPaBOHApPYLUEHUSIX B KadecTeBe CreuMannucra, aKCnepTa,
nvua, noaaep)kusarollero obBuMHeHne, nMbo OCYLLECTBNSIOWEro Npon3BOACTBO
no aeny 06 agMUHUCTPATUBHOM MpaBOHAPYLLEHWUN.

BJlafleTb HaBblKaMM: B WUCCNEeAOBaHUN BeLLECTBEHHbIX [0Ka3aTeNbCTB Mpu
YCTAQHOBNEHUN MX WMHPOPMATUBHOCTM 06 OBCTOSATENbCTBAX BO3HUKHOBEHUS U
pa3BUTUS Noxapa;

B NOArOTOBKE MUCbMEHHOI0 3aK/HOYMEHNS MOXXAPHO-TEXHUYECKOro 3KCnepTa; B
paccnefoBaHuM NOXKapoB B Ka4eCTBe 3KCNepTa;

npoBeaeHns cyaebHblX aKCNepTU3, Ha3Ha4YaeMbIX Mo Aesam o rnoxXkapax.



2. COAEPXAHUE KYPCA
«Mo)apHo-TexHUYecKkas 3KCrnepTu3a U 3KcnepTu3a rnoxapos>
Hw)xe npuBeaeH nepeyeHb OCHOBHbIX JIEKLIMOHHBIX TEM KYpCa,
KOTOpPbIA NO3BOJIUT CTYAEHTY Jiyulle onpeaenuTb Ans cebs kpyr
BOMPOCOB, KOTOPbIA OH 0/HKEH U3YUYUTb CaMOCTOATE/IbHO.

Pazgen 1. Opranm3aymsi paboTbi 0 HCC/IEQOBAHMNIO M PaCC/IEQOBAHMNIO
no)xapos

TEMA 1. lNposegeHne paboT Mo UCCNeaoBaHWIO M pacciefoBaHUIO MOXapoB
YyacTve noXkapHblX CNEUnanncToB B pacCcnefoBaHUM U MccneaoBaHum

no>xapoB. MpoBepka no ¢akTy noxxapa. OpraHn3auus NpoBeaeHUsi NPOBEPOK MO
daKTaM MoXapoB M [03HaHWUA MO noxapaM. OpraHusauus uccneaoBaHus

MO>apoB.
TH—we

=
s O PexoMeHayemas imreparypa [6.1.1,6.5.1].

TEMA2. 3agauun v uenvn npoBeaeHUs 3KCNepTr3 No AesaM O noXkapax
[poBeaeHne 3kcrnepTm3s no pAenaMm o rnoxapax. O6beKkTbl MnoXxapHo-

TEXHMYECKOW 3KCnepTusbl. Buabl akcnepTus. Yyactue akcnepTa v cneuvanucra B

cynebHoM npoussoacTee. PaboTa Ha KpyrnHbIX NoXapax; noAroToBka onmcaHus

noxapa. [o3HaHua no noxapaM. OpraHnsaums UCCNeI0BaHUS MOXKapPOB.
H—e

=
om > PexoMeHAYeEMas imTepaTypa [6.1.1,6.5.1].

TEMA 3. Paborta TexHuueckoro crneumanucta (uHxeHepa WIMJT) Ha cTtagum
TYLLEHMS MOXapa.

PaboTa Ha MecTe noxapa wWHxeHepa WIMJ1: O6was opuveHTUpoBKa WU
nony4yeHne npeacTasneHns o noxape. OpUeHTUPOBKa Ha MECTHOCTU U B 3A4aHUM.
dukcauns pas3BUTUS  TOPEHUS, MNOBEAEHMS MaTEepuUanoB, CTPOUTENbHbIX
KOHCTPYKUMK, AEUCTBMW MoApa3deneHuid Mo TyleHulo noxapa. LIBeTHocTb
AbiMa.  Oukcauus AENCTBMM MOXapHbIX MNOApPa3AeneHuMM MO TYLEHUIO U
cnaceHuio noaen. PoTo- N BUAeocbeMKa. OCMOTP YCTPOWCTB 3/1EKTPO3aLUUThI
BHE 30Hbl TOPEHMS,, @ TaKXe KOHTPOJIbHO-U3MEPUTENbHbLIX NPUHOPOB Ha
npou3BoAcTBe. Pa3bopka KOHCTPYKLWN.

PexkomeHayemas /mreparypa [6.1.1-6.1.4,6.2.1, 6.5.1].




TEMA 4. PaboTa go3HaBaTens Ha CTaauu TyLLIEHUS noXapa

PaboTa po3HaBaTenss Ha MecTe rnoXkapa: YCTaHoBneHue nvu, O0bHapy>XMBLLMX
noXap, MNepBbIX €ro O4YeBMALEB, BbISCHEHME Y HUX OBCTOATENLCTBA
obHapy)xeHus noxkapa, MpU3Haku, Mo KOTOpbIM OH Obln OBHapyXeH, MecTo,
BpeMsi ObHapyXeHusl n apyrve ceefeHus. [lonydyeHne OT aAMUHMCTpauuu
CBeAEeHUs O npeanonaraeMoM yulepbe, a Takxke TEXHUYECKYIO U CNyXebHyto
JIOKYMEHTALUMIO,  XapaKTepuctuky obbekta. [lepBoHauyanbHbI ~ OCMOTP

TEPPUTOPUN, TAE NPOU3OLLEN MOXKaPp.
TH—w

=
0w O PekoMeHayemas smreparypa | 6.1.1, 6.2.2, 6.2.3,6.5.1 ].

TEMA 5. Cnegbl, nognexatime BbISIBIEHUIO U UCCIef0BaHNIO Ha MeCcTe noXkapa
Cnepgpbl, noanexaiwume BbISBNEHUIO M UCCNeNoBaHUID Ha MecCTe noXkapa:

TpaauLUMOHHbIE AN KPUMUHANUCTUKK cneabl (OTnevaTky nanbues, cneabl 06ysu,

TPpaHCMOPTHLIX CpeacTB, CneAabl B3NloMa W T.A4.); Cneabl ropeHusi;  cneasbl

MNPECTYMNHbIX AEUCTBUMA MO MHULMUPOBAHWUIO ropeHust. Tpaconorus; oblme

NOHATMSA 1 3afaun. Knaccndukaums cnegos B TPaconormm: cratmyeckme cneapl;

ANHaMU4yeckue cnegpl.

e

" S Pexomerpayemas imreparypa [6.1.1-6.1.4,6.2.1,6.2.2, 6.5.1].

TEMA 6. Cnocobbl mkcaumm cnegos
Cnocobbl  dukcauum cnenos: doTorpadmpoBaHue; 3apUCOBKa;

COCTaBNEHWE MMIAHOB W CXEM; KOMUPOBaHWE C TMOMOLIbIO CreumasnbHbIX
MaTEPUANIOB; U3rOTOB/IEHWNE C/IEMKOB C O6BEMHBIX CNEO0B.

Cnegbl pyk. Jaktunockonusi. Tpu BaXKHbIX CBOWCTBA ManuIsAPHbIX
y30poB. O6Hapy»)eHue cneaoB nanbues. Cneabl pyk Ha NOXape.

Cnegbl Hor 4enoeka. CoxpaHeHwe crnegoB Hor. ®dukcauus cnegos. Cnegpl
TPaHCMOPTHbIX cpeactB. Cneabl opyaun B3/OMa. PaspylueHne  CTEKon.
CropeBwure 6ymarMm wn pApyrme opraHuyeckme ™atepuansl. lMccnegoBaHue.
BelwectBeHHble cneabl 6uonornyeckoro npoucxoxaeHmst. CoxpaHHOCTb CneaoB
KPOBM B YCNOBUAX MoXapa.

—e
s
PexomeHgyemas imreparypa [6.1.1-6.1.4,6.2.1,6.2.2, 6.5.1].




Pa3pgen 2. BbissB/ieHHne oYyaros noxkapa.

TEMA7. Cragumn ocMOTpa MecTa noxapa
dukcaumm  COCTOSIHMS  KOHCTPYKUWMWA.  BbiiBNeHMsI  30HbI  o4ara.
O6Hapy>XeHus U nU3bATUS BELLECTBEHHbIX AOKa3aTesnbCTB. [lBe CTagun ocMoTpa
MEeCTa rnoXkapa: CTaTU4eCKUA OCMOTP; AMHAMUYECKUIA OCMOTP.
m—e
=
om S PexkomeHayemas imreparypa [6.1.1, 6.2.1-6.2.3].

TEMAS8. OCHOBHble MHCTPYMEHTbI U 060pyaoBaHMe, HeobxoanMble NpU OCMOTPE
MeCTa noxapa

MoarotoBka nNpoTokona ocMoTpa OoTo- M BMAEOCHEMKOW. [MnaH mecTa
no)xapa. OCHOBHblE MHCTPYMEHTbI U 060pyaoBaHMe, HeobxoaMMble Npyu OCMOTpe
MEeCTa noXapa cbop AaHHbIX O MOXapHOW Harpy3ke M ee pacnpeaeneHum no
NMOMELLEHMUIO.
E_’_.
om > PeKoMeHayemMas mreparypa [6.1.1, 6.2.1-6.2.3].

TEMA 9. Ouarosble npu3Haku
Knaccudumkaumsa ovarobix npusHakos. Knaccudukaumsa NnpM3Hakos ovara
noxapa no b.B.Meropckomy.
m—e

=
0w O PexkoMeHayemas smreparypa [6.1.1,6.5.1 1.

TEMA10. Bo3HMKHOBEHWE U pa3BUTUE FrOpeHUs

Mepenava Tenna Ha noxape GopMMpoOBaHME NMPU3HAKOB o4ara rnoxapa.
Ponb koHBekuMn. ObpasoBaHME KOHBEKTMBHOIrO NMOTOKa B o4vare noxapa. Ponb
U3NYYEHNS N KOHIYKLNN.

e
=
PexkomeHayemas /mreparypa [6.1.1-6.1.4, 6.5.1].

TEMA11. lNpu3HaKu HanpaBieHHOCTU PacnpoCTpaHEHUS ropeHns

BnvsHue Ha ¢hopMMpOBaHME OYaroBbIX MPU3HAKOB YC/IOBMW BO34yX00OMeHa U
ApYrux akTopoB. [pU3HAKM HanpaB/IeHHOCTU PACnpPOCTPaHEHUS TOpPEHUs.
MNocnenosaTtenbHO 3aTyxalowme (HapacTalolwme) TepMUYECKME MOpaXeHUs: a)
nepuoaMyecku nosTopsitowmecs; 6) cnnowHble. Pa3BuTne ropeHus o
BEPTMKANM NpU3Haknm BepXoBOro noxapa. Ouvar noxxapa, ovarn ropeHus u umx

avddepeHumaums.

—e
E_
om >  PekomeHgyemas imreparypa [6.1.1-6.1.4, 6.5.1].




TEMA12. Obpa3zoBaHue BTOPUYHbBIX N30/IMPOBAHHbIX 04aroB

Ob6pa3oBaHMe BTOPUYHBIX U30/IMPOBaHHbIX 04aroB. Ponb KOHBEKLMW, TEMIOBOM
pagvauuMn M posb KOHAYKUMWM B MOSIBIEHMM BTOPUYHbLIX o4aroB. losiBneHue
BTOPUYHbIX 04aroB (04aroB FOPeHNs) 3a CYET NaIEHNS BHU3 TBEPAbIX NPeAMETOB
- FOPSAILLMX KOHCTPYKLIMM M UX YaCTeEN, YTEYKM NPpU NOXKape XXMAKOCTEN M ra3oB U
NX 3aropaHue, yTpaTbl NPU3HAKOB OrHEBOM CBS3N MEXAy 30HaMW FOpeHus, B
pe3ynbTate «O06Led BCMbIWKWU» B MOMELEHMM W B pe3ynbTaTe aBapUMHbIX
PEXMMOB B 3/1EKTPOCETH.

m—e
=
PexomeHgyemas imreparypa [6.1.1-6.1.4, 6.5.1].

Paspen 3. UccnegoBaHne passimYHbIX MaTEPHNAIIOB, OBHaPYyIKEHHbIX
Ha MecTe roxxapa.

TEMA13. HoMeHKNaTypa HeopraHM4ecknx CTpouTENIbHbIX MaTepuasnos U UX
npeBpaLleHns B YCI0BUAX NoXapa

HoMeHKnaTypa HeOopraHM4yeckux CTPOUTENbHbIX MaTepuanoB U UX
npeBpaLleHns B YC/I0BUSX MoXKapa. HoMeHKaTypa CTpoOUTENbHbIX MaTepuanoB
Ha OCHOBE MMHepasnbHbIX CBA3YyloWwmX. CocTaB NopT/aHALEMEHTA N U3MEHEHUS
ero npu HarpeBaHUWU. M3BECTKOBbIN KaMEHb W U3MEHEHWUSI €ro CTPYKTYpbl NMpwu
HarpeBaHuwn. [ervapataums (noteps BoAbl) rMCOBbIM KaMHEM.
e
" S PexomeHayemas imreparypa [6.1.1-6.1.4,6.2.1,6.2.2, 6.5.1].

TEMA 14. BusyanbHas puKcauusi TEpMUYECKUX NOPAXKEHNIA HEOPraHUUYECKMX
CTPOUTENbHbIX MaTepuanos

BuayanbHbii OCMOTP U MKCAUMS TEPMUYECKUX MOPaXXeHWW. M3ameHeHue
LuBeTa 6eToHa npu HarpeBaHWW. MI3MeHeHWe TOHa 3ByKa Mpu MPOCTYKUBAHWUW.
BuayanbHas dmkcaums TpeLmH 6eTOHHbIX KOHCTPYKLUUA. OTCNOEHME LITYKAaTYpPKK
Npu HarpeBaHun. OTNOXEHUS KOMOTWU. Bu3yanbHbIA OCMOTP KOHCTPYKUMA U3
rmnca. TepMMYyeckMe MOopaXKeHUs TUMCOBOWM LUTYKATYpPKU MNpU  pasfnYHbIX
TeMmnepaTtypax.
m—e
‘ S Pexkomerpayemas /imreparypa [6.1.1 —6.1.4, 6.2.4, 6.5.1].




TEMAL15. VIHCTpyMeHTasbHble METOAbI UCCNnefoBaHNA HEOPraHU4YeCcKmnx
CTPOUTENbHbIX MaTepunanos

NHCTpyMeHTanbHble  MeTOoAbl  UCcneaoBaHus.  [loneBble  METOAbI:
yNbTpa3BykoBast AedeKTOCKONUS; YNbTPa3BYKOBOW  MMMYMbCHbIN  METoA,
NPeENMYLLECTBA U HEAOCTATKM METOAQ; YAAapPHO-aKyCTMYECKM METoAd, METOAMKA
nccneaoBaHNs M HeAOCTaTKM  MeToAa;  OnpedeneHue  MarHUTHOW
BOCNPUNMYMBOCTM MaTepuana, METOANKA UCCNeA0BaHNS, HEAOCTaTKN METOAMKMN.
JlabopaTopHble MeToabl uccnegoBaHus. OTO6op Ha MecTe noxapa npob
MaTepuanoB Ha OCHOBE LieMEHTa U n3BecTu. Metoabl U MeToANKK NabopaTopHOro
NCCneaoBaHNS PEHTFEHOCTPYKTYPHbIN ~ @Hann3 U MHdpakpacHas
cnektpockonusa. OTéop npob n nccneaoBaHWe rvncocoaepXalumx MaTepuanos.
TurenbHbIM METOA OnpeaenieHns OCTaTOYHOro COAEPXKaHUS TEPMONabunbHbIX
KOMMOHEHTOB.

m—e
=
ow ©  PexomeHayemasa imreparypa [6.1.1 —6.1.4, 6.2.4, 6.4.2, 6.5.1, 6.5.2].

TEMA 16. MNMocneacteusi TENOBOrO BO3AENCTBUSA Ha MOXApe Ha MeTas/bl
(cnnas.bl)

MocneacTeus TENIOBOro BO3AEWCTBMSA Ha NOXape Ha MeTansbl (Crnnasbl).
Hdedopmaumn. Hanpaenenne pedopMauum  MeTan/IMYECKMX  3NEMEHTOB.
BennuvHa pedopmauun. BenuvumHa oOTHOCuTENbHOM paedopmaumm un  eé
n3MepeHus. B3anMHoe pacnonoxeHve aedopMMpoBaHHbIX (06PYLIMBLLMXCS)
KOHCTPYKLMMN. "BbicoTa u310Ma" BepPTUKANbHbIX HECYLMX KOHCTPYKLMNA.
"MakpokoHyC" - Npu3HaK HarnpaBfeHHOCTU PACNPOCTPAHEHUS FOPEHUS OT oyara
K nepudgepun. 3HauuTeNbHble MO BeNMYMHE JoKanbHble AedopMaumm Kak
OCHOBHOM MpU3HaK o4yara noxapa.

=

™
E
ow ©  PexomeHayemas imreparypa [6.1.1 —6.1.4,6.2.4, 6.4.2, 6.5.1, 6.5.2].

£

TEMA 17. Obpa3oBaHMe OKMC/IOB Ha NOBEPXHOCTN MeTasa

Ob6pa3zoBaHMe OKMCNOB Ha MOBEPXHOCTM MeTasna. 3aBUCMMOCTb LBeTa
MIEHKN OKUC/IOB METas/la OT TeMnepaTypbl Harpesato. BbiCOKkOTEMNEpaTYPHbI
OKMCeNn — OKa/iMHA. 3aBUCUMOCTb  TOJLWMHBI OKanuHbI OT TemnepaTypbl U
ANNTENBbHOCTWN Harpesa. 3aBUMCUMOCTb COCTaBa OKalMHblI OT TeMnepaTypbl eé
obpazoBaHus.
PexomeHayemas /imreparypa  [6.1.1,6.5.1].
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TEMA 18. PacnnaeneHue v ropeHve MeTassioB
PacnnaeneHus 1 nponnaeneHns MeTtanna. PactBopeHne MeTanna B
MeTasne. fopeHne MeTannioB u crsiaBoB. CamMoOBOCM/IaMeHEeHUS
antoMOMarHmeBbIX cnnaBoB. CTPYKTYPHbIE U3MEHEHUS!, CONPOBOXAAEMbIE
N3MEHEHNEM (PUBNYECKNX U PU3NKO-XMMUYECKUX CBOWCTB.
m—e
— S Pexkomerpgyemas /imreparypa [6.1.1,6.5.1].

TEMA19. NHCTpyMeHTanbHble UCCNeA0BaHNS CTanbHbIX KOHCTPYKLUMM U U34enmn
MHCTpyMeHTanbHble UCCNIEA0BAHMS CTaNbHbIX KOHCTPYKLUWA U U3AENUNA.
MeToAMKM UCCNeaoBaHMs ropsiuekaTaHbIxX cTanein: metannorpadus. AHanma
OKanuHbI ropsiyeKkaTaHbIX CTaNeN: XUMUYECKUA METOA; METOA
PEHTreHOCTPYKTYPHOrO aHanu3a. MonyyeHHble pe3ynbTaTbl HAHOCATCS Ha
NNaH MecTa noXapa - CTposITCS TeMnepaTypHble U BPEeMEHHbIE 30HbI. NpuMep
MCMNOMb30BaHUS aHann3a OKasiMHbl NpY 3KCNepTM3E NOXXapoB.

MeToauku nccneaosaHns XonoaHoaedopMmnpoBaHHbIX CTaNbHbIX
n3genuin. OnpeaeneHne TBepaoCTn (MMKpoTBEpAOoCTH). OnpeaeneHne
KoadduumneHTa opmbl. MarHUTHbIE NCCIEA0BAHNS. 30HbI TEPMUYECKUX
nopakeHn (o4aroBble 30HbI), BbISIB/IEHHbIE MO pe3ynbTaTaM U3MEpPEHNS
TOKa pa3MarHMynBaHus.

=
0w ©  PexomeHayemas imreparypa [6.1.1,6.4.1,6.5.1, 6.5.2].

TEMA 20. ['opeHue ApeBeCcUHbI 1 Criefibl TEPMUYECKUX NMOPAXKEHUI APEBECUHBI

CTaann ropeHus ApeBeCcuMHbl NMoA BO3AEWCTBMEM BHELUHErO TEMI0BOrO
NOTOKa: @) Harpes, Ha4ano nuponmsa; 6) nnamMeHHoe ropeHne; B) T/eHue yrns.
Cnenbl TEPMUYECKUX MOPAXeHUn apeBecuHbl. O6yrnnBaHWe ApEeBECUHbI U
OLIeHKa MOCNeAcTBMM npouecca. BHewHui Bua yrng. FnybuHa obyrnivBaHus.
N3mepeHue rnybuHbl obyrnnBaHus ApeBecuMHbl METOAOM NeHeTpauuun. Pacuer
ANNTENBHOCTU FTOPEHUS Ha MOXKape, UCXOAS U3 TyOuHbl U CpeaHEN CKOPOCTU
0b6yrnmBaHus. MosHOe BbiIrOpaHMe KOHCTPYKLIMIA, CKBO3HbIE MpOrapsl.

m—e
E_,
e > PexomeHayemas imreparypa [6.1.1,6.4.1,6.5.1, 6.5.2].
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TEMA 21. WHCTpyMeHTanbHble METoAbl MUCCNeAoBaHUS OOYriieHHbIX OCTaTKOB
ApeBeCUHbI

NHCTpyMeHTanbHble MeTOoAbl MUCCNefoBaHMs OBYrfeHHbIX OCTaTKOB
ApeBecuHbl. TeMnepaTypHble rpaHuubl "BOSIHbI 0byrnMeBaHMsa". 3aBUCMMOCTb
rNybuHbl 06yrnvMBaHWs ApeBecuHbl OT TeMnepaTypbl M MPOAOC/IHKUTENBHOCTU
nMponunsa. 3aBUCUMOCTb  YOENbHOMO  3NEKTPOCOMPOTUBAEHUA  yrns  OT
TemMnepaTtypbl M MNPOAOC/HKUTENBHOCTM Nnponu3a (ropeHust). IKcrnepTHas
METOAMKA UCCcnenoBaHus apeBecHblX yrien. OTéop npob Ha noxape. AHanus
nNpo6 yrnen. TurenbHbIA METOA ONpPeAENEHNS OCTAaTOMHOIO COAEPXAHNS NETYYMX
Bewects B yrnax. OnpeneneHne snekTpoconpoTuBnenus yrinen. iccnegoBaHme
0OYrneHHbIX ApPeBECHOCTPYXEYHbIX nauT. Wcnonb3oBaHne WHbOpMaumn,
MOJsTly4YaeMOM NMpu UCCNEeAoBaHMUM YINeN.

m—e
s
0w PexkomeHayemas smreparypa [6.1.1,6.4.1,6.5.1, 6.5.2].

TEMA 22. WccnenoBaHue NosIMMEpPHbIX MaTepuanos

NccneposaHne nonmMMepHbiX MaTepmnanos. Tunbl NOSIMMEPHbLIX MaTepuasioB U
X noseaeHne npu noxape. NHdopmaums, nonyvyaemas Bu3yasbHbIM OCMOTPOM
obropeBLlUMX MNOMMeEpPHbIX MaTepuanos. CneumanbHble MeToAbl UCCNeaoBaHus

NOMMEPHBIX MaTepuaos. NK-cnekTpockonusi. TepMUYeCKUA aHanma.
TepmorpaBuMmeTpuyeckun 1M anddepeHumansHblii - TEPMUYECKUA  aHanm3,
MeToanka wWccneaoBaHUN. BecoBo MeTon onpeaeneHnsi OoCTaTOYHOro

coAepXXaHusi NEeTyYnx BeLecTB. XMMUYECKUA aHanu3 BOAHbIX 3KCTPaKTOB.
OnpepeneHve 3nNeKTPOCONpPOTUBIIEHNS OBYrNEeHHbIX OCTATKOB. BbisiBneHWe 30H
TEPMUYECKUX  MOPAKEHMMU  MONUMEPHbIX  MaTepuanoB.  OnpeaenexHve
TemnepaTypbl KapboHU3aLMK.

—w

=
0w PexkoMeHayemas simreparypa [6.1.1,6.4.1,6.5.1, 6.5.2].

TEMA 23. UccnenoBaHne NakoKPacOYHbIX MOKPbITUN

MccnepoBaHne  nakoKpacouyHbIX  MOKpbITMKM. CoCTaB M HOMEHKIATypa
NaKOKPaCo4HbIX MOKpbITUA. MpeBpalleHns JIKIM npu HarpeBaHuWU. BusyanbHbin
ocMoTp obropeswux JIKM.  TeHaeHUMM B M3MEHEHUM LBETa KPACOYHOro
MOKPLITUS MpU HarpeBaHnn. WHCTpyMeHTanbHOe uccregoBaHue obyrneHHbIX

octatkoB JIKIT a) onpegeneHne 3onbHocTM WK —  cnekTpockonus.
TeMmnepaTypHble  Amana3oHbl  MH@opMaTmBHOCTM  JIKIT  Kak  06BbEeKToB
nccnenoBaHuA.

m—e

=
e > PexomeHayemas imreparypa [6.1.1,6.4.1,6.5.1, 6.5.2].

12



Paspen 4. Anann3z nHgpopmaynn n ghopmupoBaHme BbIBO4oB 06 ovare

TEMA 24. NHdopMaumsa, HeobxoamMas anst YCTaHOBEHMS ovara rnoxapa
CTpykTypa MHdOpMaumm, HeobxoaMMOM ANs YCTAHOBMIEHUSI Oyara rnoxkapa.
BcnomoraTenbHble MeToAbl onpeaeneHus odvara noxapa. @ukcaumsa npusHaKkos
aBapUNHbIX PEXWMOB B 3NEKTPOCETSAX. PUKCaAUMA OCTAaTOYHbIX TEMMNEPATYpPHbIX
30H Ha  OKpyXalwlmx  KOHCTpyKUuax.  PacnpepeneHve  OCTaTOYHbIX
TEMMNEPaTYpPHbIX 30H Ha CTEHe, MpuneraloLllen K odary noxapa. llokasaHus
cBuaeTenen. Bpemsi 0bHapy)XeHUst TeX UM MHBIX SIBNEHUW XXENaTeNbHO C UX

"npmBs3kon" K ApyruM cobbITUSsIM.
—e

=
o= O  PexkoMeHayemas smreparypa [6.1.1 -6.1.4,6.2.1, 6.2.3, 6.4.1].

TEMA 25. KocBeHHble Npu3Haky ovara noxapa

KocBeHHble MpU3HAKU oyara noxxapa. [MoBeAeHWe TEXHUYECKUX YCTPOWCTB.
CpabaTbiBaHWe YCTPOMCTB 3NekTpo3alumTbl. OCTaHOBKa YacoB. Peakuus nioaen

U XXMBOTHbIX. CUHTE3 NOYYEHHON MHOPMaLN.
TH—w

om > PexoMeH/1yemas mreparypa [6.1.1, 6.2.1, 6.2.3, 6.4.1].

TEMA26. ABapuiiHble peXnMbl B /IEKTPOCETSIX

ABapuilHble pexuMbl B 3nekTpoceTax. [MoHaTue "npuumHa noxapa'.
DKCNepTHble  BEepCUWU.  «INEKTPOTEXHUYECKME»  MPUYMHbI  MOXXApOB.
NccneposaHne 3nekTpo3awmtbl M MoslydaemMass npu 3TOM  MHQopMaums.
ABTOMaTuyeckne BblkIoYaTenn (aBToMaTtbl). [lnaBkue npeaoxpaHuTenu
WNccnepoBaHne nnaBkon BCTaBku. [poBepka LENOCTHOCTM MJIaBKOW BCTaBKM:
BU3YyasibHbI OCMOTP. XapaKTepHble MNpPU3HAKM aBapWMHbIX MPOLIECCOB ANS
OTAE/bHbIX TUMOB NPEeAOXPaAHUTENEN.

m—e
‘ S PexomeHfgyemas simreparypa [6.1.1,6.2.1, 6.2.3, 6.4.1].

TEMA 27. WiccnepoBaHne NpoBoOJIOB U kabenen

WccnepoBaHve npoBoaoB M kabenei. BusyanbHoe uvccnegoBaHue
npoeoaoB. OnnaBneHust NpoBoAoB. [lyroBble OMMABMNEHUS WX OTIMUME OT
OMfaBfeHM TennoM noxapa. JlabopaTopHble WCCNeaoBaHMsI MPOBOAOB C
onnaeneHusiMU. PeHTreHoa3oBoro aHanmsa 1 MeTannorpagus.

EN

PekomerHgyemas /mreparypa [6.1.1, 6.2.1, 6.2.3, 6.4.1].
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TEMA 28. lNMeperpy3ka kak npuynHa noxapa

MNeperpy3ka Kak npuynMHa  noxapa. bonbwoe  nepexogHoe
conpotuBnenme (BIMNC). 2nekTponpoBoAka B MeTaNIM4YecKnx 060n04Kax
BusyanbHble Npu3Hakn NepBUMYHOrO W BTOpuYyHOro K3 B Tpybe.
NHCTpyMeHTanbHble nccnegoBaHus: Metannorpadum u peHTreHOCTPYKTYPHOro
aHanmsa. MiccnepoBaHme 3NEKTPOYCTaHOBOYHBIX M3AEMNA U KOMMYTaLMOHHbIX
YCTPOWCTB.

m—e
=
PexomeHgyeas imreparypa [6.1.1, 6.2.1, 6.2.3, 6.4.1].

TEMA 29. YcTaHOB/EHWE NPUYACTHOCTU 3M1EKTPOOCBETUTENBHBIX NPUOOPOB K
BO3HWKHOBEHUIO NOXXapa

YCTaHOBMEHNEe NPUYaCTHOCTU  3MIEKTPOOCBETUTENbHBLIX  NpubopoB K
BO3HWKHOBEHUIO MoXapa. JlamMnbl HakanuBaHuWA. AHanM3 BO3MOXHOCTU
BO3HMKHOBEHUSI MOXapa B pe3ynbTaTe TEnjoBOro BO3AEUCTBUS  JlaMIbl
HakanueaHnA. AHanM3 BepcuMM BO3HMKHOBEHWSA MOXapa B pe3ynbrarte
aBapUMHOro peXxuMa B NlamMne HakanuaHus. OTpaboTka BEpCMM O NPUYACTHOCTU
aBapuMHOrO pexuMMma B JlaMne K BO3HUMKHOBEHWIO MoXapa BusyanbHoe
nccnenoBaHMe OCTaTKOB NaMmnbl.  JIOMUMHECUEHTHbIe CBETUNbHUKK BbisiBneHue
NPUYACTHOCTU IIOMUHECLIEHTHbLIX CBETU/IbHNKOB K BO3HUKHOBEHUIO NMOXKapa.
‘E_’.
ow ©  PexomMeHayemas amreparypa [6.1.1,6.2.1, 6.2.3, 6.4.1].

TEMA 30. 2nekTpoHarpesaTtesibHble nMpubopbl U MPUYMHBI, KOTOpbIE MOYT
NPUBECTU K NOXKapy
DNeKTpoHarpesaTesibHble Npubopbl N NPUYNHBI, KOTOPbIE MOryT NPUBECTU

K noxapy. lNpn3HaKu Ha OKpYy>XaloLWKUX KOHCTPYKUMAX. [1pu3HaKuM BKIKOYEHUS
anekTponpubopa B CeTb, BblsIBNSEMblE OCMOTPOM  BW/IKM,  PO3ETKM,
3NeKTpoWHypa. WccnegoBaHne — aneKTpoYanHWMKOB.  [pu3Haku  paboTsl
3NEKTPUYECKOr0 YalHMKa B aBAapMNHOM peXmnMe. DNEeKTPOYTIOrn. XapaKTepHble
TepMuyeckne nopaxeHus. MeTtannorpaduyeckoe wuccnegosaHne MNOAOLWBDI
yTiora. DNeKTPOKUNATUIbHUKIN. DNEKTPOKUNSATUIIBHUKM C 060/T04YKON U3 MEAHbIX
CM/1aBOB M CTanu. Bu3yanbHble NpU3HAKM paboTbl KMMSTUNbHUKA B aBapUMHOM
pexume. NHCTpyMeHTanbHble nccnenosanns. Metannorpadus (YHMBEpPCaNbHbIN
METo4 WCCNefoBaHUs METansioB W CNiaBoB) WM onpeaeneHne TBepaoCTy
(MukpoTBepaocTn) obonoukn TIHa.

—e
=
o > Pexomergyemas imreparypa [6.1.1, 6.2.1, 6.2.3, 6.4.1].
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TEMA 31 YcTaHoBeHne Npu4acTHOCTM TeneBu30pa K BOSHUKHOBEHUIO
m—e

s
0w ©  PeKoMeHyemas /imreparypa noxapa [6.1.1, 6.4.1].

TEMA 32. YcTaHoBMeHMe NpnyacTHOCTU X0NoAUbHUKA K BO3HUKHOBEHWIO

no>xapa
TH—w

E
om S PexomMeHayeMas imreparypa [6.1.1, 6.4.1].

TEMA 33. lNpn3HaKy NpUYacTHOCTM 3/1EeKTPO3BOHKA K BO3HUKHOBEHMIO MoXapa
m—w

=
0w O PexkomeHayemas simreparypa [6.1.1, 6.4.1].

TEMA 34. Pa3psa cTaTM4ecKoro 3MeKTpUYeCcTB Kak npuymHa rnoxapa
CraTtunyeckoe anektpnyectso. OTpaboTka BepCcMM O paspsiae CTaTU4eckoro

3/1IEKTPUYECTB KaK NpUYMHE nodxxapa.

‘E_’_.

ow >  PeKoMeHayemasa imreparypa [6.1.1 —6.1.4, 6.2.1, 6.2.3, 6.4.1].

TEMA35. ICTOYHMKM 3@XXUraHUsi Manio MOLLHOCTM

TennoBoe NposiBiEHME MEXaHU4ecKon 3Hepruu. TpeHue. Ob6pasoBaHMe
NCKP TpeHusl. VICTOUYHMKM 3aXKMraHus Manou MoLHOCTW. Tnetowme TabayHble
nsgenus. YcnoBus, Heobxoammble 1 AOCTaTOYHbIE A1 BOSHUKHOBEHMWS FOPEeHus..
CrnocobHOCTb K camonoaaepXXMBatoLeMyCsl TNIEHUIO.
—e

=
ow > PeKoMeHayemas imreparypa [6.1.1 —6.1.4, 6.2.1, 6.2.3, 6.4.1].

TEMA 36. BO3MOXXHOCTU MHCTPYMEHTANIbHbIX METOAO0B A1 YCTAaHOBNEHMUSA
NPUYACTHOCTM UCTOYHMKA 3aXKUraHMs! MasloN MOLLHOCTM K BO3HUKHOBEHWIO

noapa
—e

e > PexomeHayemas imreparypa [6.1.1,6.2.1, 6.2.3, 6.4.1].

TEMA 37. CaMmoBO3ropaHme Kak MCTOYHUK 3aXXUraHus npuymMHa BO3HUKHOBEHNS
noxxapa

CamoBo3ropaHue. Tennosoe CaMOBO3ropaHue. XnMunyeckoe
camoBo3ropaHue. Mukpobuonornyeckoe camoBosropaHue. KanmdukaumoHHble
NpM3HaKM MUKPOBNONOrMYEeCKoro CaMoBO3ropaHus.

TH—w
=
PekomeHayemas amreparypa [6.1.1, 6.2.5].
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TEMA 38. NepBoHa4anbHble AENCTBUS NOXAPHOrO CNeumanmcTa,
HanpasfieHHblEe Ha YCTaHoBNeHMe dhakTa noaxora

MepBOHa4YanbHble AEUCTBMS MOXaPHOro crneuwanucta (Ao3HaBaTens,
nHxxeHepa WMJ1), HanpaBneHHble Ha YCTaHOBNEHME haKTa NoaXora.

e

ow O PekoMeHayemas smreparypa [6.1.1, 6.2.1, 6.2.3,6.4.1].

TEMA 39. lNMpu3Haku nogxora

KocBeHHble rnpu3Haku nogxora. KsannpukaumMoHHbIe NPU3HAKW NOKora:
YCTPOMCTBa W MpUCMOCO6eHns Ansi COBEpLUEHMS] NOAXKOra; HeCcKosbKo (ABa u
6onee) o4aroB u NpuUMeHeHue yckoputenen (MHMLMATOPOB) rOpeHUs; BbICTPOE,
HeobbsACHMMOE APYrMMW MPUYMHAMK, PaCNpPOCTPAHEHWE OrHS; MHULMATOPbI
ropeHus. Cneabl ropeHusa JIBXXK un DK Ha oOKpyXaloWmMX KOHCTPYKUMAX:
XapaKTepHble NATHA OT CrOpPEBLUEN XMAKOCTM Ha APEBECUMHE, MSATKON Mebenu;
XapaKTepHble Nnporapbl B KOHCTPYKUMSX, 0bpasytowmecs npyu ropeHnum XnaKkocTu
B YrnybneHusix, Wwenax; aHoMasbHble TeMnepaTypHble 30Hbl Ha OKPY>XatoLwmnx
KOHCTPYKUMSX.

—e
=
o ©  PexkomeHAgyemasa imreparypa [6.1.1 ,6.2.1,6.2.3, 6.4.1, 1.

TEMA 40. MeToabl n cpeacrea obHapyxeHuss octaTkoB JIBX n MK Ha MecTe
noxXxapa noa)ora

O6HapyxeHue octatkoB JIBX (IMK) n ux knaccudukaums. lonesble
NHCTPYMEHTasbHble MeToAbl U CpeacTBa obHapyxxeHust octaTtkos JIBX n MK Ha
MecTe noxapa. [onesble MeToabl. Ob6HapyxeHne napos JIBX n K B Bo3ayxe.
JINHEHO-KONOPUMETPUYECKUA METOA - 3TO OMpeaeneHue rasoB MM NapoB
XMMUYECKNX BELLECTB B BO3AyXe C NOMOLLbIO cneumanbHbIX MHANKATOPHbLIX TPYy-
60K. a30Bble AETEKTOpPbl, B 3aBMCMMOCTWU OT TUMa, NO3BONAIOT O6HApY>XMBaTb
[AOCTATOYHO LUMPOKYIO raMMy BeLllecTB. lNepeHOoCHble ra3oBble XpomaTorpadbl.
JTabopatopHble MeToabl uccnepoBaHus. OT6op npob ans nabopaTopHbIX
nccnenoBaHun. Monckn mecta otbopa npobbl. OT6op Npob ApeBecuHbl. OT6OP
Npob rpyHTa, Cbinyunx matepuanos. OT6op npob TkaHen. OT6op Npob konoTw.
Npoba cpaBHeHus. KonnyecTBo oTbupaemblx npob. Macca npobbl. YnakoBka
npob. XuMuyeckass WHEPTHOCTb Tapbl. [A30)KMAKOCTHAs XpomaTorpadus
ToHkocnorHas xpomaTtorpadus (TCX) n dpnyopecueHTHas cnektpockonus (®C).
DNEMEHTHbIN aHANM3 - aTOMHbIA 3MUCCUOHHbIN, PEHTIEHOMNTYOPECLEHTHBIN.

TH—w
=
e S PexomeHayemas imreparypa [6.1.1, 6.2.1, 6.2.3, 6.4.1].
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TEMA 41. MNMpn4nHbl NOXapoB Ha aBTOMOBUNSAX

NccnepoBaHne noXapoB Ha aBToMobunax. [puunHbl  NOXapoB.
MoxkapHasi Harpy3ka aBToMobunen [oTeHumnanbHble WCTOYHMKK 3aXKUraHus
Cnctema anekTponuTaHusl. HarpeTble MOBEepXHOCTU MCTOYHWUKOB 3a)XXKMUraHusl
NMOCTOPOHHEr0 MPOUCXOXAEHUA HarnpaBneHHOCTb W AUMHaMMKaA pPa3BUTUS
ropeHnss B JIerKOBOM aBTOMObune. 3aropaHuve ferkoBoro asTomMobuns oT
BHELIHEro WCTOYHMKA Ternna. [uMHaMuKa pasBUTUSI TOPEHUS B JIEFKOBOM
aBToMobune.
E_’_.
s S PexomMeHAyeMas imTepaTtypa [6.1.1, 6.4.1].

TEMA 42. MeToabl UccneaoBaHnsl NOXapoB HA aBTOMOBUNSX. YCTaHOBNEHNe
o4ara noxapa

DKCnepTHbIE BO3MOXHOCTW NpU NCCNefoBaHMM MoXapa Ha aBTomobune.
YcTaHOBfleHWe o4yara noXkapa. YCTaHOBNEeHMEe nNpUYMHBLI noxapa. OcMoTp
2/1IEKTPOCETN W BbISIBNIEHNE MNPU3HAKOB ee MNPUYACTHOCTU K BO3HWKHOBEHUIO
noxxapa. AHanu3 BepcMM O BOCMJIAMEHEHWW TonamBa npu yTedke. [poyne
Bepcun. CaMOBO3ropaHmne MOCTOPOHHUX MaTepuanoB. ABapUMHbLIE PEXWUMbI B
HELUTaTHbIX CEPBUCHBLIX YCTpoucTBax. [lomxor. DKCNepTHOe WuccneaoBaHWe
BO3MOXHOCTW 3aropaHnsi  aBTOMOOWMNS OT Apyrmx O6bekToB. 3aropaHue
aBTOMOOUNSA OT aBTOMOOWNA. 3aropaHue aBTOMOOWNSA OT APYroro ropsiero
obbekTa.
m—e

E
om O PexoMeHayemMas imreparypa [6.1.1, 6.4.1].

TEMA 43. UccnegoBaHne NoXapoB Ha »XeNne3HOA0POXXHOM TpaHCnopTe
NccnepoBaHve  MOXapoB  HA  XKENe3HOAOPOXXHOM  TpaHchopTe.
[MaccaXknpckme >XenesHoAopOXKHble BaroHbl. [1pUYMHBLI noXxapoB W” WUX
0CO6eHHOCTU. [IMHaMNKa pa3BUTUS TOPEHNS B KYNeMHOM BaroHe. OCMOTp MecTa
noXxapa " BbIABIEHME o4yara. YCTaHOBNEHME NPUYMHbBI NoXapa
ToBapHble BaroHbl M Ternnywku. OCHOBHblE BepCcMW MO NpUYMHaM noxkapa:
CaMOBO3ropaHNe Trpy30B; 3aHECEHHbI W3BHE WCTOYHMK OTKPbLITOrO OrHS;
MOKOr.

H—e
s
ow ©  PexkomeHagyemas smreparypa [6.1.1, 6.4.1 1.
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Paszgen 5. [JoxkymMeHTaynoHHOE obecrneyeHmne npu MHUCCIEfqOBaHHN U
SKCNEepPTH3E MOXKapOoB.

Tema 44 WHXXeHepHble pacyeTbl B UCCeA0BaHNN MOXapoB
NH>keHepHble pacyeTbl. DNEeKTpoTEXHNYECKUNE pacyeTbl.

Tennopusnyeckne pacdeTbl. PUBNKO-XMMUYECKME pacCUETHI.
m—e

e ©  PexoMeHayeMas imreparypa [6.1.1, 6.4.1]

Tema 45 DSKcnepuMeHTbl B UCCNEA0BAHUM U 3KCMEepPTU3E MNOXKapoB
DKCNepUMEHTbl: MO CybbekTy, MpoBOASLEMY 3KCMEPUMEHT; MO 3ajadve,
CTaBsileNcs B npouecce 3KcnepuMmeHTa. OnpepeneHne  noXapoonacHbIX
XapaKTEPUCTUK, (PU3NYECKMX N XMMUYECKUX CBOWCTB MaTepuasioB, NoBeaeHMs]
MaTtepuanoB MNpW HarpeBaHUn U ropeHun.  McnbiTaHusg no CTaHAapTHbLIM
MeToaMKaM. M3yuyeHne nosegeHus MaTepuana npw Harpese (Npu ropeHwun).
Onpepnenenune TenaoBbIX XapakTepUCTMK MalLMH, Npnbopos 1 06opyaoBaHuS.

MpoBeaeHne wcnbiTaHM nNpubopa, YCTPOMCTBA B LUTAaTHOM pEXUME
paboTbl U N3ydyeHne BO3MOXXHOCTU BO3HWKHOBEHWSI ropeHnst (MNn npoTeKaHus
NoXXapoonacHbIX MNPOLECcCoB W  NOSABAEHUA MNOTEHUMAnbHbIX  UCTOYHUKOB
3aXkuraHusl). MogenvpoBaHME aBapUMHOMO peXxuMa paboTbl TEXHUYECKOrO
yCTpOMCTBa. MoaenmpoBaHue CTaaum BO3HUKHOBEHMSI FOPEHMS.

M3yyeHne BO3MOXXHOCTM BO3HUKHOBEHUS FOPEHUsI; NOATBEPXAEHNE (MNK
OTBOA) BEPCUM O BO3HUKHOBEHMM FOPEHMS OT KOHKPETHOIO MCTOYHWUKA 3aXknra-
HUsA. V3ydeHne conyTCTBYIOLMX SIBNEHMIN - paboTbl CPeCTB aBTOMATUUYECKOrO
NOXXAPOTYLLUEHWUS], NIEKTPOCETU, aBTOMATOB 3aLLUUTbI 3NIEKTPOCETU U Ap.
MoaenupoBaHue pa3BuTKsl ropeHns MoaenmpoBaHve NOCEACTBUIA TEMNOBOIO
Bo3aencTBus (ropeHus). CneacTBeHHbIA 3KCNepPUMEHT. dukcauus xoaa u

pe3ynbTaToB 3KCMEPUMEHTOB.
—

=
om O PexoMeHayeMas imreparypa [6.1.1,6.4.1]

Tema 46 [NoarotoBka U 0OpMIIEHNE 3aKTIOUYEHNS TEXHUYECKOro crneumannucTa
O npuymnHe noxapa. PaboTta ¢ MaTepnanamu no noxapy. Moarotoska
3aKntoyeHun. NoaroToBka U 0popMIEHUE 3aKTOYEHUS TEXHUYECKOMO
cneynanncra o npuunHe noxapa. OdopMneHne 3aknoyeHnst NoXKapHo-
TEXHMYECKOro 3KkcnepTa. MoaroToBKa nccneaoBaTenbCkom Yactu. OTBETHI Ha
BOMpPOChI O MecTe BO3HUKHOBEHMS noxapa (o4are) 1 pa3BuTum ropeHnst us
oyara. AHanm3 nokasaHun cemaetenen. OTBETbI Ha BONPOChI O MPUYMHE
noyxapa. OTBETbI Ha BONPOChLI 06 YCTAHOBNEHWUM MPUYMHHON CBA3N MEXY
HapyLLUEHUAMN HOPMATUBHbIX TPe60BaHMIA, BOSHUKHOBEHWEM MOXapa U ero
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nocneacTensiMm. opmMmpoBaHue BbIBOAOB O NpUUMHE noxapa. ®opMa BbIBOAOB
JKCNepTa: KaTeropuuyHble; BEPOSTHOCTHbIE; YC/IOBHbIE; OTpuUaTesbHbIE.
DopMyNMPOBKU NPUYNHBI MOXKapa TEXHUYECKUM CneumannucTtoM (3KCnepTom) u
AO/MKHOCTHBLIM NIMLOM, OCYLLECTBASIOWNM AO3HAHWE, CNeacTBMe UN NnpoBepKy
no dakTy noxapa

‘E_—‘_

0w ©  PexomMeHayemas imreparypa [6.1.1,6.4.1].

3.METOANYHECKUE YKA3AHUA K BbINOJIHEHUIO
KOHTPOJIbHOU PABOTDI

B nepvoa yCTaHOBOYHOM CECCMM OPraHU3yeTCsl YTeHNe 0H630PHbIX NEKUMI
MO M3y4aeMOMy KypCcy, a B TEYEHWM CEMeCTpa - MPOBEAEHME KOHCYNbTaLWi
no rpacuky, npeanaraeMomy kageapon «bX n 30C».

MeToauuyeckne yKasaHus npedHasHadeHbl A1 CaMOCTOSTENbHOM
MOArOTOBKM  CTYAEHTOB 3ao4HOM opMbl  0byyeHuss Kk  nabopaTopHO-
3K3aMeHauMoHHOM ceccumn. PaboTa BK/IHOYAET nepeyeHb TEM U KOHTPOSbHbIX
BOMNPOCOB MO pasaenam Kypca «lo)xapHo-TexHUn4yeckas aKCnepTm3a U aKcnepTm3a
NOXXapoB».

Ecnu BbInoONHeHHas paboTa nony4yunia nonoXUTENbHYIO OLEHKY, CTyAeHT
AOMYCKaEeTCs K caade 3a4eTta no Kypcy. OCHOBHas 3agaya KOHTPOsIbHOW paboThl
- OKa3aHue MOMOLWM CTYAEHTY MNpuU CaAMOCTOSITENIbHOM M3Yy4YeHUn Yy4ebHoro
MaTepuana. B peueH3un Ha KOHTPOMbHYIO paboTy npenogaBaTeNb YKa3blBaeT
CTYAEHTY, Ha YTO HY>XXHO 06paTuUTb BHMMaHWE. 3a4eT NPUHUMAETCH Y CTyAeHTa
NpU YCNOBMW MpPEACTaBNEHUS KOHTPOSIbHOM paboTbl M PELEH3UN Ha Hee C
NONOXUTENBHON OLIEHKOW.

Mpn 0hOpPMIEHNN KOHTPOSIBHON PaboTbl Ha KaXAoM CTPaHWLE OCTaBNSIOTCS
nonst ANa 3aMeYaHui peLeH3enTa. B koHue paboTbl HE06X0AMMO YKa3aTb CMINCOK
MCMOJIb30BAHHOW  NUTEpATYpbI. (KenatenbHo 0dOpPMNIEHNE KOHTPOJSIbHON
paboTbl B neyaTHoM Buae, wpudT Times New Roman 14, MeXCTPOYHbI
nHTepsan 1,5). KoHTponbHasi paboTa COCTOUT M3 OTBETOB Ha TeopeTudeckue
BOMPOChHI, peLeHnsa ABYX 3aay 1 BbINOIHEHUA NMPAKTUYECKOro 3aaHus.

3. Bbi6Op BapmnaHTOB KOHTPOJIbHOH PaboTbl
BapnaHT KOHTpONbHOM paboTbl BbIOMPaAETCa CTYAEHTOM MO [ABYM
nocnegHMM uMdpam 3a4eTHOM KHMXKKM Mo Tabnuue 1., AaHHble ANS pelleHus
3agaum 1 mn 2 BblbupaloTca No npeanocneaHen umdpe 3a4ETHON KHUKKK
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CTyaeHToB. Homep BapuwaHTa ANns BbINOSHEHMS MPAKTUYECKOro 3ajaHus 3
BblbMpaeTcsa no Tabnuue 2

Tab/mya 1

NocneaHas uundpa HOMepa 3aUYETHOW KHWIKKMU
1 2 3 4 5 6 7 8 9 0
1 1; 12; 5; 3; 3; 13; 14; 17; 5; 14;
26; 20; 13; 34; 26; 20; 13; 34; 26; 21;
17; 49; 30; 50; 17; 18; 30; 50; 33; 18;
57. 60. 52. 56. 54. 27. 55 46. 56. 26.
2 2; 11; 4, 5; 4, 10; 5; 15; 18; 10;
27; 21; 14; 35; 27; 23; 14; 35; 27; 25;
18; 50; 32; 49; 18; 50; 30; 50; 49; 50;
58. 60. 53. 55. 22. 43 46. 46. 55. 36.
3 3; 10; 1; 6; 5; 9; 34; 16; 25; 9;
28; 22; 15; 32; 28; 22; 49; 32; 28; 23;
19; 30; 33; 36; 19; 30; 37; 40; 50; 30;
59. 43. 54. 44. 20. 45 43. 54. 16. 14.
4 4; 8; 2; 10; 9; 5; 39; 10; 9; 15;
29; 24; 16; 37; 29; 25; 16; 27; 30; 25;
23; 32; 25; 33; 30; 32; 25; 33; 39; 32;
60. 44, 55. 13. 57. 54 46 16. 57. 55.
5 5; 6; 3; 11; 7; 4, 3; 13; 17; 16;
13; 26; 34; 38; 13; 27; 50; 31; 14; 30;
25; 33; 17; 30; 25; 33; 17; 17; 31; 49;
41. 45. 46. 42. 28. 54 54. 55 46. 4.
6 6; 5; 12; 4, 5; 3; 13; 5; 15; 23;
14, 27; 18; 39; 14, 50; 17; 39; 25; 50;
30; 23; 35; 25; 33; 23; 35; 25; 33; 32;
52. 46. 57. 1. 53. 16. 46. 53. 49, 42.
7 8; 4, 10; 1; 8; 2; 14; 2; 18; 22;
15; 21; 36; 40; 16; 20; 38; 40; 26; 30;
32; 17; 19; 23; 30; 17; 23; 25; 50; 49;
3. 47. 58. 60. 13. 48 50 54 37. 54.
10; 3; 6; 8; 10; 9; 8; 8; 20; 19;
6; 24; 37; 41; 16; 26; 39; 43; 30; 26;
33; 18; 49; 19; 33; 19; 49; 49; 49; 49;
14. 58. 59. 59. 31. 55. 53. 34. 6. 55.
9 11; 2; 8; 12; 11; 2; 5; 13; 3; 16;
1; 28; 29; 18; 1; 28; 13; 23; 26; 25;
49; 19; 50; 42; 49; 19; 30; 49; 17; 30;
15. 59. 60. 58. 35. 59. 52 36. 34. 46.
0 12; 1; 11; 2; 12; 1; 4, 14, 4, 10;
4, 29; 31; 46; 4, 29; 14, 3; 27; 23;
50; 25; 23; 17; 50; 25; 32; 17; 18; 50;
26. 60. 41. 57. 26. 60. 53. 50. 22. 55.

NMpeanocneaHas uucdpa HOMepa 3aUYETHOM KHUIKKM
(0 0]
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5. BOITPOCHI JJIs1 KOHTPOJbHOM PABOTHI

L[GJ'II/I, 3aa491 U OpraHu3anus pa6OTI)I IO HCCICAOBAHHUIO U PACCICAOBAHHIO
ITOKapoOB. HpOBCI[eHI/Ie OKCIICPTHU3 II0 ACJIaM O IIOKapax. OOBEKTEI ITOKapHO-

TEXHUYECKOMN IKCHEPTU3BI. BUIBI SKCIIEpTH3.

PaboTa no3HaBaTens U TexHuueckoro cnenuanucra (urwxenepa UIJT) va craguu
TymeHus mnoxapa. Dukcamusi pa3BUTUST TOPEHUs, IOBEACHUS MaTepUalioOB,
CTPOUTEIBHBIX KOHCTPYKIIMH, NEHCTBUN MOApa3IeNeHUN MO TYIICHUIO MOXKapa.

LIBeTHOCTH AbIMA

VYyactue skcmepra M cHenMaTucTa B CyleOHOM mnpousBojacTBe. Pabora Ha
KpYIHBIX MOXKapax; NOJAr0TOBKa ONMcaHus noxapa. Pabora no3HaBaresns Ha MecTe

moxap.

PaGota AO3HABATCII Ha MCCTC IIOXKapa. AHTpOHOFeHHBIG N TCXHOI'CHHBIC CJICIbI

Ha MCCTC I10XKapa

PaGota A03HAaBATCJIsI HAa MCCTC I10Kapa. Tpaconom;l; 061111/16 IIOHATHUA U 3aJa4U.

Knaccuduxanus cienos B Tpacomgoruu. CriocoObl (pUKcaIvu Cie10B

Pabota mosnaBatens Ha mecTe noxapa. Jlaktunockonusi. Tpu BakHBIX CBOMCTBA
NanuuISIpHBIX y30poB. Cienbl HOT yenoBeka CoxpaHeHue cieqoB HOr Dukcanus

CJIICOOB.

Pabota no3HaBatens Ha Mecte noxapa. Cieapl TpaHCIOPTHBIX cpeacTB. Creapbl
OpYZIHil B3JI0MA.

Paspymenue crtexkon Ha Mecte mnoxapa. Cropesmue Oymaru H JIpyrue
OpraHu4ecKrue MaTepHuabl.

BemectBenHbie ciie/ibl OMOJOTUYECKOTO MPOUCX0xkACHUS. COXpaHHOCTh CIIEJOB

KpPOBH B YCJIOBUAX I1OKapa.

10.0OcMoTp MecTa noxapa. BeisBieHust 30HbI ouara.
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11./IBe craguu ocMoTpa Mecta noxapa OCHOBHbIE HHCTPYMEHTBI U 000pYAOBaHHUE,
HE0OXOAMMBIC TIPH OCMOTPE MeCTa MoXkapa cCOOp TaHHBIX O TIOKAPHOUW HArpy3Ke U
€€ pacnpeIeICHUH 110 TOMEIICHHUIO.

12.Bo3HUKHOBEHUE U pa3BUTHE TOpeHHs. Pu3nyecKkue 3aKOHOMEPHOCTH
00pa30BaHMsI OYarOBbIX MPU3HAKOB.

13.Bo3HuKkHOBEeHHE W pa3BuUTHE TopeHHs. Knaccudukamus o4aroBbIX MpPHU3HAKOB.
Knaccudukanus npuzaakos ouara noxkapa no b.B. Meropckomy.

14.Tlepenaua Teruia Ha noxkape PopMHpoOBaHHWE NPHU3HAKOB oyara mnoxapa. Poib
KOHBeKIMU. OO0pa3oBaHME KOHBEKTUBHOI'O MOTOKA B 04are mnoxapa.

15.Ilepenava temia Ha nmoxape. @opmMupoBaHue NPHU3HAKOB oyara moxkapa. Poib
W3IIyYECHHS U KOHITYKLIHH.

16.Baustane Ha (popMupoBaHME OYAroBBIX MPU3HAKOB YCJIOBHM BO3IyXOOOMEHa H
npyrux (paxtopos. [Ipu3Haky HanpaBIEHHOCTH PACTIPOCTPAHEHUS TOPEHHUS.

17.1TocnenoBarenbHO 3aTyxawolue (HapacTalllue) TEPMUUYECKUE MOPaKEHUS.
Pa3BuTHe ropeHus mo BEpTHKAIM MPU3HAKA BEPXOBOTO MOXKapa.

18.0Ouar nosxapa, ouaru ropenus u ux aupdepennuanus. OOpazoBaHre BTOPUIHBIX
M30JMPOBAHHBIX OYaroB.

19.Ponb KOHBEKIIMHU, TEIUIOBOM paaualmud W  POJb KOHAYKIHH B TOSBICHUH
BTOPUYHBIX OYaros.

20.ITosiBiieHre BTOPUYHBIX 0YaroB (04aroB TOPEHHUs) 3a CUET MaIeHUS BHU3 TBEPbIX
IPEIMETOB, YTEUKHU INPU IOKApPE KUIKOCTEW M Ta30B M MX 3arOpaHHe, yTPaThl
MPU3HAKOB OTHEBOM CBSI3W MEXKIy 30HAMU TOpPEHHUsA, B pe3yJbTaTe «oOuei
BCIIBIIKM» B TIOMEIIEHNHN U B PE3YJITATE aBAPUUHBIX PEKUMOB B AJIEKTPOCETH.

21.HomeHKkIaTypa HEOPraHUYEeCKMX CTPOUTEIbHBIX MAaTEPUATIOB U UX MPEBPALLICHUS
B yciuoBusAX mnoxapa. CocTraB NOpPTIAHALUEMEHTA W HM3MEHEHHUS €ro IIpu
HarpeBaHuM. M3BECTKOBBIA KaME€Hb W HU3MEHEHMS €ro CTPYKTYpPhl IIpH
HarpeBaHuu. Jleruaparanus (MoTeps BOJbI) TUIICOBBIM KAMHEM.

22 .BusyanbHbI OCMOTp U (PUKCALIMs TEPMUUIECKUX TTopakeHnid. IHCTpyMeHTabHbIe
MeToAbI uccienoBanus. [loaeBbie METOBI.

23.1locnencTBust TEMJIOBOTO BO3JCUCTBUS HAa TOXKAape HAa MeETalibl (CIUIaBbl).

Hedopmarnuu. Jlokansabie nedopmaruu kKak OCHOBHOM NPHU3HAK 0Yara rnoxapa.
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24.TlocnencTBusl TEIJIOBOTO BO3JCUCTBUS HAa TIOKAape HAa MeETaUIbl (CILIABHI).
OOpa3oBaHue OKMCJIOB Ha MOBEPXHOCTH MeETaia. 3aBUCUMOCTH I[BETA TUICHKH
OKHCJIOB METaJljla OT TeMIIEpaTyphl Harpena.

25.1TocnencTBUsl TEIJIOBOTO BO3JACUCTBUS HAa TIOKAape HAa METAUIBl (CIJIaBBbI).
3aBUCUMOCTh TOJIIMHBI OKAJIMHBI OT TEMIIEpATypbl U JJIMTEILHOCTH Harpena.
3aBUCUMOCTh COCTaBa OKAJIMHBI OT TEMIIEPATYphl €€ 00pa3oBaHUs.

26.PacruiaBiennss W MpOTUTaBICHHMsSI MeTalula. PacTBOpeHHE MeTaia B MeTalie.
['openue meTtamwoB u ciiaBoB. CaMOBOCIIIAMEHEHHSI aTFOMOMArHUEBbIX CILJIABOB.

27.CTpyKTypHBIC HW3MEHEHHUS, COMPOBOXKIAEMBbIC W3MEHEHWEM (HU3NUECKUX U
(UBUKO-XUMHUUYECKUX CBOICTB METaJIOB. MeTtoauku HUCCJICIOBAHMS
ropsiYeKaTaHbIX cTajiel: MeTauiorpadus.

28.CTpyKTypHBIC HW3MEHEHUS, COMPOBOXKIACMbIC HW3MEHEHUEM (U3UICCKUX U
(GU3UKO-XMMUYECKUX  CBOMCTB  METaUIOB.  METOAMKM  HUCCJIEIOBAHUS
X0JI0THOZIEOPMHUPOBAHHBIX CTATBLHBIX U3/IEIUH.

29.Ctamuu TOpeHUs APEBECHHBI MO BO3ICHCTBHEM BHEIIHETO TEIIOBOTO ITOTOKA.
Crneqpl TepMUUECKUX TOpaXeHUH qpeBecuHbl. O0yTrIMBaHUE IPEBECHUHBI U OIIEHKA
MOCJIEJICTBUN MpOoILIecca.

30.I'my6una oOyrimBaHusi JpeBecUHBL. V3Mepenue TyOMHBI OOyTJIMBaHUS
JIPEBECHHBI METOJIOM IEHEeTpaluu. Pacder NIuTenbHOCTH TOpPEeHUs Ha MOXKape,
UCXOJI U3 IITyOUHBI M CpEHEN CKOPOCTU OOYTIIMBAHUS.

31.MHcTpymMeHTanbHbIE METOABI UCCIIEIOBAHMS OOYTIICHHBIX OCTATKOB JPEBECHHBI.

32.MccnenoBanue MOJUMEPHBIX MaTEPUAIOB. THITHI MMOJTMMEPHBIX MaTEPUAIOB U MX
noBe/ieHUe Mpu moxkape. CreruanbHble METOJbl HCCIIEAOBaHUS TOJUMEPHBIX
MaTepuasnoB.

33.UccnenoBanne  JTakoKpacouHbIX MOKpeITHA. CocTaB ©W  HOMEHKIIATypa
JTAKOKPACOYHBIX MOKPHITUH. BusyanbHbiili ocMoTp obropesmmx JIKII.

34.IlpeBpamenuss JIKII npu wHarpeBanuu. WHCTpyMeHTanbHOE HCCIICIOBAHUE
o0yrienHbix ocratkoB JIKII.

35.Ctpykrypa wuHpOpManuu, HEOOXOAMMOW JIsi YCTAHOBJICHHs oOdYara Ioskapa.

BcnomorarenbHble METO/IbI ONIPEAEIICHHS OYara rnoxapa.
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36.®ukcanusi TPU3HAKOB aBapUUHBIX PEKUMOB B dnekTpoceTsix. Dukcanus
OCTAaTOYHBIX  TEMIIEPATYpHBIX 30H HA  OKPYKAWOIIMX  KOHCTPYKLUSX.
Pacnipenienenrie OCTaTOYHBIX TEMIEPATYPHBIX 30H Ha CTEHE, NMPUIIETAIOLIEH K
ouary rnoxapa.

37.1lokazanusa cBunerenei. KocBeHHble mnpu3Haku oyara mnoxapa. CuHTe3
HOJy4YeHHOU MH(pOpMaLUu.

38. ABapuitHbie peKUMBI B dniekTpoceTsax. [lonsTue "mpuunna noxapa'. DKCepTHbIC
BEPCHUHU.

39.«DNeKTPOTEXHUYECKUE» MPUUUHBI MOXapoB. VccienoBaHue 3a€KTPO3AIIUTl U
noJiyqaemasi ipu 3ToM UHGOpMarus.

40.«DneKTpOoTeXHUYECKUEe» NpUUYUHBl noxapoB. [lnaBkue mnpepgoxpaHuTenu
HccnenoBanne 1miaBKoOM BCTaBKH.

41.«DnexTpoTeXHUYECKUE» IPUUYMHBI T0KapoB. MccienoBanue npoBo10B 1 kademeil.
JIaGopartopHble Uccae10BaHUS IPOBOIOB C OIJIABICHUSMH.

42.«DNeKTPOTEXHUYECKUE) MPUIMHBI TOkapoB. [leperpy3ka kak mpuuuHa MoXxapa.
bonbmoe nepexonnoe conpotusienue (BIIC).

43.«DAEKTPOTEXHUUYECKUE)» TPUIUHBI T0KAPOB. DJICKTPOIMPOBOIKA B METATUTMIECKUX
oOonoukax.  MHCTpymeHTanbHBIE  HCCleOBaHMs:  MeTauiorpapuu U
PEHTIE€HOCTPYKTYPHOT'O aHAJIU3A.

44.YCTaHOBIIEHHE  MPUYACTHOCTH  JJIEKTPOOCBETUTENBbHBIX  MPUOOPOB K
BO3HMKHOBEHHUIO I0XKapa. Jlamnbl HakanuBaHus. OtpaboTka Bepcuu O
MPUYACTHOCTU aBaPUITHOTO peKMMa B JJaMIl€ K BOSHUKHOBEHHUIO MOXkKapa.

45.YCTaHOBIIEHHE  MPUYACTHOCTH  DJIEKTPOOCBETUTEIBHBIX  MPUOOPOB K
BO3HUKHOBEHUIO TIokKapa. JlroMuHecueHTHbIe CBEeTHIIbHUKUA. OTpaboTKa BEPCUH O
MPUYACTHOCTU aBAPUIHOTO PEKMMa B JIJaMIl€ K BOSHUKHOBEHHUIO MOXKapa

46.2nekTpoHarpeBaTeabHble MPUOOPHl U MPHUYMHBI, KOTOPHIE MOTYT MPUBECTH K
noxxapy. [Ipu3Haky Ha OKPYKaAIOIKUX KOHCTPYKIIUSX.

47.Bepcur 00 HCTOYHUKAX 3aXXUTAHUS HEDJICKTPUYECKOW Mpupoabl. TermoBoe

IIPOABJIICHUC MEXaHUYECKOU OHCPI'UH.
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48.Bepcun 00 HMCTOYHMKAX 3aXKUTAaHUS HEIJIEKTPUUECKON mpupoabl. Tieromue
TabayHble U3ENHs. Y CIOBUS, HEOOXOUMbIE U IOCTATOYHBIE /I BO3HUKHOBEHUS
TOPEHUSL.

49.CamoBosropanue. TemioBoe caMOBO3ropaHHe. XHUMHYECKOE CaMOBO3TOpaHHeE.
Mukpobuonoruyeckoe  camoBo3ropanue. KpanudukanmoHHble  MPU3HAKU
MUKPOOHOJOTUYECKOTO CaMOBO3TOPaHUSI.

50.IlepBoHavyanbHbIE AEUCTBUS MOKAPHOTO CIEIUANNCTA (JI03HABATEINS, HHKEHEpa
NI1JT), HanpaBlieHHbIE HA YCTaHOBJIEHUE (haKTa MOJHKOra.

51.Bepcus o nomxore. KocBennsie npuzHaku nojpxora. Cneasl ropenus JIBXK u K
Ha OKPY’KAIOIINUX KOHCTPYKIHUSX.

52.Bepcus o nomxore O6Hapyxenue octatkoB JIBX (IK) u ux knaccuduxarus.
[loneBble HHCTPYMEHTAJIBHBIE METO/IBI U CPEJICTBA OOHapykeHusi octatkoB JIBXK
u 17K Ha MecTte noxapa.

53.UHxkeHepHble pacyeTbl, SJIEKTPOTEXHUUYECKHE pacueThl, Temio(unueckue
pacyeTsl U PU3NKO-XUMUYECKHE PACUETHI B UCCIIETOBAHUN M SKCIIEPTHU3E M0KAPOB.

54.OKCnepuMEHThl B MCCIEAOBAHUM U JKcrepTu3e moxkapoB. ClieCTBEHHBIN
AKCIepuMEHT. DPUKcalMs X04a U Pe3yJIbTaTOB 3KCIEPUMEHTOB

55.M3ydyeHne BO3MOXXHOCTH BOZHUKHOBEHUSI TOPEHUS], MOATBEPkKACHHUE (MJIU OTBON)
BEPCUU O BO3HUKHOBEHHUH FOPEHUSI OT KOHKPETHOTO HCTOYHUKA 3aKUTaHHUSL.

56.3ydyeHre COMyTCTBYIOIIUX SIBICHUNW - pabOThl CPEACTB aBTOMATHYECKOTO
NOKAPOTYILIEHUS, AIEKTPOCETH, aBTOMAaTOB 3aILUTHI JIIEKTPOCETH.
MopenupoBaHue pa3BUTHSA ropeHus. MoaenupoBaHue MOCIEICTBUNA TEMJIOBOTO
BO3JICUCTBUS (TOPEHMUS).

57.Pabora ¢ marepuanamu 1o mnoxkapy. [loarotoska 3akimtouenuid. [loaroroBka u
o(popMIIEHUE 3aKITIOYEHUS] TEXHUYECKOTO CIIEMAIIMCTA O PUYMHE TOXKapa.

58.0¢dopmiieHne 3aKiIrOUYEHHs MOKapHO-TEXHUYECKoro »skcrepTa. I[loxroroska
UCCIEeN0BaTeNbCKOM yacTh. OTBETHI HA BOIIPOCHI O MECTE BOSHUKHOBEHHUS M0Kapa
(ouare) U pa3BUTHM FOPEHUSI U3 OYara.

59.Ananmu3 moka3zaHuii cBuuaerened. OTBETHI HAa BOMPOCHI O TMPUUMHE TMOXKapa.
DopMyIUPOBKU MPUUYUHBI MM0OXKAPA TEXHUYECKUM CHEIUATUCTOM (3KCIEPTOM) U
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JOJDKHOCTHBIM JIMIIOM, OCYIIECTBISIONIUM JO3HAHUE, CJICICTBUE WIIH TPOBEPKY
o ¢dakTy rnoxapa

60.01BeTH Ha BOMPOCHI 00 YCTAHOBJICHUU MPUYUHHON CBSI3U MEXKIY HAPYIICHUSIMU
HOPMATUBHBIX TPeOOBaHMM, BOZHMKHOBEHHUEM I0OKapa U €ro MOCIEICTBUSIMU.

®opMHUpOBaHUE BBIBOJOB O IPUYMHE MOkapa. Popma BEIBOJOB IKCIEPTA.

3anauva 1

Ha nony momemienust (00beKT Ha KOTOPOM IIPOU3OILIO BO3TOPAHUE), UMEETCS
CJIOM m3aenui BBICOTOM Nysy (M). CTeHbI 00beKTa KMpPIUYHBIC. BHE3aHO Y CepeMHBI
JUTMHHOW CTEHBI BO3HHKJIO TOPEHHE, (POHT KOTOPOTO PACIPOCTPAHSETCS, 00pasys
IUIOMIA b TIO’Kapa B (popme MmoyKpyra.

TpeOyeTcst ompenenuTs TEMIIEpaTypy B MOMEIICHUH: CPETHEOOBEMHYIO U Ha
BbicoTe h (M) oT moya 4epe3 T (MUH) OT Hayana moxkapa. HagampHas Temmeparypa B
nomereHuu 20° C.

Hcxoonvie oannwvie 01a pewienus 3a0auu:

Bapuanm Obvexm, Ha KOMOPOM NPOUZOULTO 80320PAHUE

0 CkJ1aji CHHTETUYECKOTO KaydyK

JleconunbHbIN 11eX (4-ACTENIEHb OTHECTOMKOCTH)

Cknan 6ymaru B pyJIoHaxX

Ckuaz KpyTiioro Jjieca B ITadesix

JleconunbHbIH 11X (3-5 CTENIEHb OTHECTOMKOCTH)

Cknaza JTbHOBOJIOKHA

L[GX TCKCTUJIBHOT'O IIPOMU3BOACTBA

Ilex nepeBo0OpabaTHIBAIOIIETO MMPOU3BOICTBA

[IITabenb pe3nHOTEXHUICCKUX H3ACITHMA

O©| O Nl O O & W N| B+~

[[ITaGens BOJIOKHUCTHIX B3PBIXJICHHBIX MAaTEPHAIIOB

Jlononnumenvhuole Bapuanmeut

UCX0OHblE OaHHbLE 0 1 2 3 4 5 6 7 8 9

JIuiHa romerneHus, | 40 25 30 | 35 | 41 | 37 | 28 | 32 | 45 | 42

M

HIMPUHA 12 10 | 14 | 15 | 20 | 11 9 17 | 16 | 13

IIOMEIICHMS, M
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BBICOTA MMOMEIIICHUS | S 7 6 5 7 6 5 7 6 5
— H ™M

Nys,M 125112 {11 (10|15 (10 14 |12 |11 |13

h,m 15 (125|212 (11|17 |13 18 |14 |13 |16

T,MUH 5 10 6 7 9 10 8 11 | 12 | 15

Ykazanusn k pewenuro 3a0auu:

1. Macca BBITOPEBIIMX K 3aJJlaHHOMY MOMEHTY BpEMEHH MaTepHaIOB
TIOYKapHOW HArpy3KH MPH BPEMCHH IOKapa T, MUH:
M (1)= At",

r7I€ 3HaYCHUs TapamMeTpoB A U N 3aBUCAT OT (OPMBI IMOBEPXHOCTH TOPEHUS U
CBOICTB MaTE€pPHUaJIOB MOKAPHOW HATrPYy3KH:

IpU KPYrOBOM PpACHPOCTPAHEHHHM IUJITAMEHHM CO CKOPOCTBIO MO IOBEPXHOCTH
TOPU30HTAJIBHOTO CJIOS

A=0,67B ﬂvqbz; n=3;
IIPY HECTAIIMOHAPHOM T'OPEHHH JKHUIKOCTEH Ha Tutomaau Fp
A =0,67BF,;, n=15;
IIPY CTAIIHOHAPHOM T'OPECHHH KUIKOCTEH Ha Tutomann F
A =BFy, n=1,;
IJIe BpeMsl YCTAHOBJICHUSI CTAI[MOHAPHOTO PEXMMa BBITOPAHUSI KUJIKOCTEH 3aBUCUT OT
UX CBOMCTB M OPUEHTUPOBOYHO MOXKET ObITh MPUHATO paBHbIM 0,5 4
CkopocTh BbIropaHusi (B) u CKOPOCTh pacrnpocTpaHeHus: GppoHTa miamenu (V)
Ha HAYaJILHOM cTaaunu B34ThI 3 Ta0m. 1.1 u 1.2
2.Cpeaneo0bemMuyito Temuepatypy (7,,) HaXOOUM ¢ OMOIIbI0 GOPMYIIBI |

_ (1-Y)n Qh M(v)
T =Tpex
m=Toexp[ Com VesPoTo

rne To — HauanbpHas cpenHeoObemMHas Temriepatypa B nomemieHuu (K); po —
IJIOTHOCTH Bo3myxa mpu Temmeparype To , po =1,2 (xkr/m%); VcB — cBOGOAHBIH 00BEM
TIOMEIIEHUS 10 BBICOTE (M°); Y— KO3((GULHMEHT, yIUTHIBAIOIINN OTHOIIEHHE TEIIOBOTO
[IOTOKa B OrPa)<Iarolllie€ KOHCTPYKLUHU K TEIJIOBOW MOIIHOCTH Oyara ropeHusi, AJs
HavyaJapHOM cTaauu noxapa y= 0,55; Q% — temnorta cropanus (x/kr), M(t)—macca
BBITOPEBIIMX K MOMEHTY BpPEMEHM MaTepuajioB IOKApHOW Harpy3ku IOMEIIECHUs
(kr); Cppy — TEMIIOEMKOCTE Cppy =1005, JIx/(kr - K), 1 — K03 GUIMEHT TTOJHOTHI
cropanus, n=0,7.

3. Jlns pacueta TemrepaTypbl Ta30BOM Cpelibl Ma BEICOTE N M OT 1oJjia MCIOIb3yeM
Gopmymy:
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T(y) = To+[(Tm—To) H/h] exp (1,3 H/h),

rae T(h)—remneparypa Ha BbicoTe h (°C); h—BbicoTa Hajx ypoBHEM Iojia
nomenieHus B mpeaenax ot 0 no H (m); H — BricoTa notosika B mnomenieHuu (M).

Tabauya 1.1: Ckopocms pacnpocmpanenus niamenu npu HOHcapax

Obvexm Ckopocmb pacnpocmpaneHus niameHu
Vg X102 m/c
bonbHuma (2-1 creneHn 1,0-1,5
OTHECTOMKOCTH)
31aHue aIMUHUCTPATUBHOE 1,7-2,5
3nanue xunoe (3-s1 CTEICHb 0,83-1,33
OTHECTONKOCTH)
3nanue Tearpa (ClieHHYecKasi 4acTh) 1,67-5,0
JleconmnbHbIl 11€X (3-51 CTENICHD 1,7-5,0
OTHECTOMKOCTH)
JleconunbHEIN 11X (4-SICTCTICHD 3,33-8,33
OTHECTOUKOCTH)
Cxian 6ymaru B pyJioHaxX 0,33-0,50
Ckiag Kpyrioro jeca B mTadessx 1,0-1,7
CkJ1aJi CHHTETHYECKOTO KaydyKa 1,0-1,7
CxJ1a1 IbHOBOJIOKHA 5,0-9,17
ITokpwITHS 37aHUM CrOpaemMble 2,83-5,33
X O0JIOIUIILHUK 0,83-1,33
[{ex TeKCTUIILHOTO TIPOU3BOICTBA 0,5-1,33
[lex nepeBo0OpabdaTHIBAOIIETO 1,7-2,67
MIPOU3BOICTBA
[lITabenp pesunoTexHudecknx m3gaenuii | 1,7-2,0
[lITabenp BOJIOKHUCTBIX B3phIXJICHHBIX | 8,3-13,3
MaTepraioB
[[ITabenb 1O0COK TOMMMUHON 2-4 CM TIpU
BJIAKHOCTH: 5,0-6,67
8-14% 3,83-2,67
15-20% 2,0-1,7
21-30%
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Tabnuya 1.2: Xapaxkmepucmuku 2openus HeKOMOPHIX MAMEPUATLOE

Mamepuan Ckopocmo | Tennoma Pacxoo Buvixoo
8bl2OpAHUSL | CCOpanUs 8030yXd npPOOYKmMos
B, xa/(M? €) (Qfl), Ha ceopaHusl,
Mnc/xe copenue, | M/ke
M3k

A1eToH 0,047 28,8 7,26 8,14
Bbenzun 0,049 41,9 11,6 12,5
Benzon 0,038 40,8 10,2 10,7
Bbymara paspeixieHHas 0,008 13,4 4.2 49
bymara (kHUTH) 0,0055 13,4 472 49
JuATHITOBEIH 3up 0,060 33,5 8,6 9,6
JlpeBecrHa B U3ACIUAX 0,014 13,8 4.2 49
Jln3enpbHOe TOIIMBO 0,042 48,9 11,5 12,0
Kap6omut B m3aenusx 0,0063 26,9 6,8 7,5
Kaydyk HaTypanbHbBIN 0,0133 42,0 10,0 10,8
Kayuyk cuaTeTHYCCKUT 0,0088 40,0 10,2 10,8
Kepocun 0,048 41,9 114 12,3
Masyt 0,035 38,7 10,4 11,4
Hatpwuit MmeTanmmaeckuii 0,014 10,9 1,2 0,9
Hedts 0,020 41,9 10,8 11,8
[TunomaTtepuaibi 0,11 13,8 4.2 49
[Tomumernnmumetankpunar | 0,0143 25,0 6,0 7,2
[TomucTrpon 0,0143 39,0 10,0 11,0
Pe3unna B u3nennsax 0,0112 33,5 10,0 10,5
Texcronur 0,0067 20,9 55 6,0
Topd B kapaBanax 0,003 16,6 45 51
XJIOTMOK pa3pbIXJICHHbBIN 0,004 15,7 3,8 45
[[ITanensHOE BOJIOKHO 0,0067 13,8 4.2 49
OTUJIOBBINA CIIUPT 0,030 27,2 6,7 7,8
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3agaua 2.

CKBO3b CTEHYy MNpPOXOAMT  MeTajimueckass Oajka JABYTaBPOBOIO CEUYEHMS,
COTIPUKACAIOIIASCS W3HYTPU 3/1aHUS C JIPEBECHBIMU OMNWIKAMM, HCIIOJIB3YEMBIMH B
Ka4yeCTBE YTEIUIUTENSI U UMEIOIIUMMHU, 110 SKCIEPUMEHTAIbHBIM JIaHHBIM, TEMIIEPATYPY
Havana TieHus fcg= 220° C. Marepuan cTeHbl — KUPIHY, TOJIIMHA CTEHBI O , M.
CHapyXxu BBICTyHAIOIIasi 4acTh OAJIKH CPE3aeTCsl C TOMOIIBIO AJIEKTPOIYTOBOM CBApKH,
npuyeM paboTa MPOAOJKAETCSl B TEUCHHE T, 4, @ TEMIepaTypa KpOMKU Memanid
nocturaet ty=1500°C. Havyanbnas Temneparypa tein to = 20°C.

Tpebyercss ompenenuTb, Harpeercs U 4YacTh OalKu, CONPHUKACAIOLIASCT C
ONUJIKaMH, 10 TEMIIEPATyphl, TOCTATOYHOM JUIsl UX camMOBO3ropaHus. Teruionepenaue
B CTEHY B IIpeJieax ee TONIUHBI MOKHO MpeHeOpeyb.

Hcxoonvie oannwie 01: peuwieHus 3a0auu:

Bapuanum | Mamepuan memannuuecxoi 6anxku
0 Crans 45
1 Cranb MsrKas
2 Crasib HepkaBeroIas
3 UyryH cepblii
4 ATIOMUHUN
5 Hiopantomunnii AK-1
6 Cranb msiTkas
7 Crainb 45
8 Crasib HepkaBeroIas
9 UyryH cephiit
Hononnumens Bapuanmeut
o[ [ 2 s[4 5 ][6 789
OaHnHvle
o, M 025 | 0,15 | 0,35 | 0,20 0,30 (0,34 | 0,22 | 0,27 | 0,17 | 0,40
T, MAH 15 10 20 40 12 25 15 45 30 60
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Ykazanusn K peuienuro 3a0auu:

1.

2.

Cpennsiss Temneparypa Oajkud B mpejenax TOJUIMHBI CTEHBI 32 BpeMs
HarpeBaHus ornpezaensercs no Gopmyse:

tm = 0,5(ty +t,), °C.

Koaddurment

TEMITEPaTypPOIPOBOAHOCTH

TeMriepatype tm onpenensercs no hopmyie:

_ 36A;m _ 3,6(Agtkatm)

m Cm

p(Co—kctm) ’
3HAa4YCHUA ILNIOTHOCTH p, TCINIOCMKOCTH C, TCILIOIIPOBOAHOCTH >\, n Hux

M2 /4,

MaTepuaa

TeMIeparypHbie Kodddurrents! K;, K. B3sThI u3 Tadmuie! 2.1 npu t=ty,.

Tabauya 2.1: @uzuueckue ceolcmea Memanios u Cniaeos

OanKu

pu

Mamepuan Kosgppuyuenm Tennoemxocms | Yoenvhoe Kosgppuy | Temnepa | Ilnomn
menaonpogoonoc | [owc/(ke * K) NEKMPOCONPOMUBIEH | UEHM mypa ocmb
mu ue, MkOm * m ob6vemmoz | niasnenu | ke/m
Bm/(m - K) 0 1, °C

pacuupen
us 10

ANFOMHHUR 210,0+0,052 t 894+0.204 t 0.028(1+0.0042 t) 23.0 650 2700

Hropanromunan | 146.0+0.063 t 880 0.038 13.0 677 2800

it AK-1

Bonbdpam 163.0-0.082 t 134+0.013 t 0.055(1+0.0046t) 4,5 3200 19400

Menb 393.0-0.073t 389+0.042t 0.017(1+0.0043 t) 16,7 1083 8950

Monubnen 141.0-0.037 t 251+0.030t 0.040(1+0.0072 t) 51 2590 10250

Huxkens 61.6-0.018 t 427 (mpu 0°C) | - 13,5 1450 8100

Huxpom 17.5 - 0.110 (mpu 0°C) 13,0 - 8400

OmnoBo 66.0 222 0.120(1+0.0042 t) - 232 7250

CBuHel| 35.0-0.017 t 126+0.040 t - - 327 11400

Cranp msrkas | 62.8+0.052 t 456+0.250 t 0.120(1+0.0060 t) 11,0 1400 7800

Craunb 45 32.0+0.012 t 561+0.200 t 0.140(1+0.0060 t) 12,0 - 7800

Cranp 14.5+0.046 t 505+0.190 t - 16,0 - 8000

HEep KaBerolas

Cepebpo 410.0-0.088 t 234+0.026 t 0.016(1+0.0041 t) 19,0 960 10400

Turan 45.1+0.006 t 528+0.183 t - 8,4 1730 4500

Xpom 70.0-0.051t 448+0.228 t 0.130(1+0.0041 t) 7,0 1880 7150

UyryH cepbrit | 52 420 (mpu 0°C) | 0.500(1+0.0010 t) 10,4 1200 7200

[Ipumeuanue. t — remnepatrypa marepuana, °C
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3. Apryment ¢ynkiuu Kpamna (I"ayccoBa uHTETrpana ommbOOK) HAXOAUM 10

dhopmyiie:
A=6/2lantT
ITo Tabun. 2.2 onpenensiem 3HaueHue erf(A)
Hckomas Temrieparypa CTEp)KHS Ha BBIXOJIE M3 CTCHBI C HeoOOrpeBaeMoii
CTOPOHBL:
t(6,7) =t, — (t, — ty) erf(4), °C

Tabnuya 2.2: 3nauenusa I'ayccosa unmezpana ouiuook (pynkyuu Kpamna)

Iapamemp | erf(A) Ilapamemp | erf(A) Iapamemp | 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
0,20 0,2227 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

JInst yTOYHEHUs CpeHeN TeMITepaTypbl OTPe3Ka OATKU OIpeeiieM KOPPEKTHPO-
BaHHOE 3HAYCHHUE CPEIHEH TeMITEpaTyphl MO e¢ BepIIHHE:
t, = 0,5[t, + 0,5(t(5,7) + ty)]
Wi [ty, — t,]/tm > 0,1, TO Bech pacueT moBTOpSIETCS Asit,, = t,y, .
Heo6xoaumo cienath BEIBO O TEMIIOBOM CAMOBO3TOPAHHH OIUIIOK YTEILIHTEIS
BCJICJICTBHE MEpeIavyn TeIula OT MeCTa MPOBEACHUS AJIEKTPOCBAPOYHBIX PabOT BIOJb
obOpe3aBiieicst OaJIKu.
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Bb160p BapmaHTa OCyLeCcTB/IETCS N0 NOCNeAHEN U NpeanocneaHen ungpe

NMPAKTUYECKOE 3AAAHUE N° 3

3a4ETHOM KHWXKKM (Tabnmua 2)

Tabsmya 2
lpakTnyeckmne 3agaHnsa
[TocneqHsas un@pa 3a4eTHON KHUKKU

S | Ve
R | Bapnan 1 2 3 4 5 6 7 8 9 o

S | ra
S 1 1 2 3 4 5 6 7 8 9 | 10
.- 2 11 12 13 14 15 1 2 3 4 5
< 3 3 6 7 8 9 10 11 12 13 14 | 15
X5 4 1 2 3 4 5 6 7 8 9 10
aRSS 5 11 12 13 14 15 1 2 3 4 5
o 6 6 7 8 9 10 11 12 13 14 | 15
% 7 1 2 3 4 5 6 7 8 9 10
3 8 11 12 13 14 15 1 2 3 4 5
S 9 6 7 8 9 10 11 12 13 14 15
0 1 2 3 4 5 6 7 8 9 10

CTyaeHTy HeobxoanMo NCxoas U3 NpeaoXXeHHOro BelecTsa (Matepmana,
npubopa, wu3genuns) nogobpatb HeobxoauMble MeToAbl 1abopaTOPHbIX
nccnegosaHnin (MMHMUMYM 1 OCHOBHOWM M 1 BCOMOraTesibHbIA), C pa3bsCHEHMEM
06CTOATENbCTB, KOTOPble MOXHO YCTaHOBUTL (OMPOBEPrHyTb) C  YYETOM
NOlyYeHHbIX pe3y/bTaToB UCC/Ief0BaHuS.

N° BapuaHTa BewecrBo (MaTepuan, npubop, nspenue)
HeopraHnyeckne cTpouTesnibHble MaTepuasbl, U3roToB-
1 NeHHble 6e306XXKNroBbIM METOAOM Ha OCHOBE LIEMEHTQ,

N3BECTU, runca.

O6yrneHHble octaTkn agpesecuHbl 1 ACIT.
[lopsiyeKaTaHble KOHCTPYKUMOHHbIE CTaun.
OkanvHa Ha cTansx.
XonogHoaeopMUpPOBaHHbIE CTasu.

CnnaBbl UBETHbLIX METAJJIOB.
Kap60oHM30BaHHbIE OCTaTKM NOJIMMEPOB.
Kap60oHM30BaHHbIE OCTATKM TAKOKPACOYHbIX NMOKPbITUN.
KapboHM30BaHHbIE OCTaTKM TKAHEN N TEKCTUNbHbIX
BOJIOKOH.
JlerkoBocrniaMeHsIoLWKneCs 1 roprovmne XnakocTtu
(MHUUMATOPDLI ropeHus).

11 MeaHble NpoBoAa C ONJ1aB/IEHUAMMU.
12 ANOMUHKWEBBIE MPOBOAA C ONABIEHUSAMM.
13 CranbHble Tpybbl M1 MeTanopykaBa C NPOXoramu.

O N UT|h~hWIN
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14

BbITOBbIE KUNATUNBHUKN U Apyrue TIOHbI.

15

OcTaTku namn HakannBaHus, PO3ETOK, INEKTPOTEXHNUYECKNX
npnbopos
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