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AHHOTaAMSA

Manyan mnpeacTaBiseT COOOH KOMIUIEKCHOE TPAaKTHUECKOe
PYKOBOJACTBO Il CIEIUAIMCTOB M0 JIMKBUAAIIMU TOCTEACTBUI
6OCBbIX Marm4eckux BMeNIaTeabCTB. B MaHyaJIE€ TTOCIE€A0BATE/IbHO
paCKpblBaIOTCH BCC Tallbl pa6OTbI . oT TepMI/IHOJ'[OFI/II/I
M TepBUYHOM  [MAarHOCTMKM IO aKTHUBHOTO  pa3pylIeHHs
PUTYaTbHBIX KOHCTPYKIIMA W OUYMCTKM TPOKJISITHIX OOBEKTOB
BCeX ypoBHed omacHocTH. [logpoOHO oOmNMCaHBl  MPOTOKOJIBI
0E30MMaCHOCTH HUCHOJIHUTENA, METOObl IMACCUBHOIO IIOJABJIEHUS,
TEXHUKM  HWHBEPCMOHHOTO  yAapa M BBDKUTaHUS — SIKOpEW.
OT[[CJ'[I)HBIG pa3)1€.]'[bl TIOCBAIIIECHBI HpOCTpaHCTBeHHbIM aHOMAJIU M,
MOCT/IMKBUIAIIMOHHOMY MOHUTOPUHTY U peaOWIUTAIIMUA OIepaTopa.
Manyan opueHTUPOBaH Ha TPO(PECCUOHATIOB C OIBITOM, HO COIEPKUT
0a30BbIe CBeJICHV S 1J1s1 HAUMHAOIIMX. Bee anroputmbl poBepeHHl Ha
HpaKTI/IKe u CHa6)KeHbI Hpe[[OCTepe)KCHI/IHMI/I O TUITUYHBIX 0u11/161<ax.
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Yacte 1. TeopeTnueckne 0CHOBBI
A TEPMHHOJIOTMYECKHH anmapar

Hacrosmuii maHyan npenHa3HaueH JUisl y3KOIO Kpyra cre-
IUAIMCTOB, Ybsl IPO(PECCUOHANbHASL IEATENILHOCTb COMPSIKEHA
C yCTpaHEHHEM MOCJIEICTBUI 1eJIeHANPaBIEHHOIO MaruyecKo-
ro BMeulaTeabcTBa 00EBOro WM 0KosnoOoeBoro xapakrepa. Ion
"60eBBIM" XapaKTepOM B JAaHHOM KOHTEKCTe IIOHMMAaEeTCs Jiio0oe
pUTYyaJIbHOE WJIA CIIOHTAHHOE MaruyecKoe JeMCTBHE, COBEPIIEH-
HOE C HAMEpeHUEeM HaHeCTH YPOH (pU3UIeCKOMY OOBEKTY, TICH-
XMKe YeJIOBeKa, IPyIIie JIUI] WM TePPUTOPUAIbHOM 30He. BaskHO
Cpasy pa3rpaHUYUTh MOHATHSA "ObITOBas opua” 1 "0oeBoe Mpo-
kisTre". BBITOBbIE KOHCTPYKIIMH, KaK MPaBUIIO, 00Ja1al0T HU3-



KOI CTENEeHbI0 KOTEPEHTHOCTU U Pa3pylIAOTCs MPYU MUHUMAJIb-
HOM BHEIIIHEM BO3JeUCTBUU. BOeBbIE ke pUTyasbl CTPOATCS Ha
NPUHIIMIIAX MHOTOCJIOMHOTO pe30HaHCa, OOpPaTHOW CBS3M M aK-
TUBHOU camonopjepkku. Vx nmkBuganus tpedyer He IpOCTo
rpy0Ooii CHJIbI, HO TOHKOTO TIOHMMAaHUsI apXUTEKTYPhI UYKOTO 3a-
KJIMHATEJIBHOTO KapKaca.

[Mpexae yem nepeiTy K MpaKTHYECKUM IIaraM, HeOOXOIMMO
YCBOUTH 0a30BYI0 TEPMUHOJIOTUIO, KOTOpasi Oy/IeT UCIOJIb30BATh-
Ccs1 BO BCEX MOCNIEAYIONIMX YacTsaX. [lepBbiM KIl0u€BbIM MOHSITH-
€M ABJIAETCA "OCTaTOYHBIN Clieft" . DTO SHEProMH(pOpMaIMOHHAA
CTPYKTYpa, COXPaHSAIINAsACA B TOUKE ITPOCTPAHCTBA WM B Ma-
TepUaIbHOM HOCHUTEJIE MOCJI€ 3aBEPUICHNS] OCHOBHOIO aKTa KOJI-
noBcTBa. OCTaTOUHBIN criesi ObIBaeT TPEX BUIOB: AKTUBHBIM, Mac-
CUBHBIY U JIATEHTHBIN. AKTUBHBIN CJIE]] TPOAOIIKAET B3aMMO/CH-
CTBOBATh C OKPYKAIOLLEN CPeoH, BUAOU3MEHS €€ M0 3a/JaHHOU
nporpamme. [TaccuBHblii crien mpocTo "3arnomMuHaer” akT BMe-
1aTeJIbCTBA, HO HE BJIMSET Ha Npoucxosiiee. JIaTeHTHBIN clief
NIPE/ICTaBIISIET HAMOOMBIITYIO0 OMTACHOCTh, TIOCKOJIBKY OH 3aTanBa-
€TCs U aKTUBUPYETCS IIPU ONPEETIEHHBIX YCIOBUSX, YACTO CITy-
CTSl HEACTIM UJIU MECSLIbI T10CJIE IEPBUYHON JTMKBUIAIVH.

BTopbIM BaXHEHIIMM TEPMHUHOM BBICTYNAeT "pUTYaslbHBII
y3en". Ilox y3710M MOHMMAETCS TOYKA KOHIIEHTPAMU Marvye-
CKOHM SHEpruy BHYTPU CO3/IAHHOW CXEMBI. Y3JIbl OBIBAIOT CHJIO-
BbIMU, YIIPABJISOIIMMY U PETPAHCIAIUOHHBIMU. CUIIOBBIE Y3JIbI
AKKYMYJIMPYIOT SHEPTUI0 U3 OKPYXKAIOILIEH Cpe/ibl WK U3 KEepT-
BEHHOI'O UCTOYHHKA. YIIPABJIAIOLIME Y3JIbl COAEPAKAT IPOrPaMM-



HBI KO, TO €CTb BEKTOp HalpaBJIEHHOCTH MpOKJsATUs. Pe-
TPAHCIISILIMOHHBIE Y3JIbl OTBEUAIOT 3a MOAJIEPKAHUE CBSA3M MEXK-
1y Pa3pO3HEHHBIMM YaCTsIMU PUTYaJla, OCOOEHHO €CJTU MPOKJIS-
THE HAJIO)KEHO Ha HECKOJIBKO OObEKTOB OJIHOBpEMEHHO. Pa3py-
IIEHHe YYKOro puTyaja TpeOyeT MocieqoBaTeIbHON JIEKOMITO-
3ULIMM UMEHHO 3THX y3J0B. [ombiTKa pa3opBaTh BCIO KOHCTPYK-
IIMI0 OIHAM YJapOM TOYTH BCErja MPUBOAUT K 0OpaTHOMY -
(bekTy — ocrarouHasi sHeprus ApoOUTCS HA MHOKECTBO OCKOJI-
KOB, KOTOPbIE TPOHHUKAIOT B CITy4ailHble OOBEKTHI 1 CO3JAI0T BTO-
PUYHBIE OYark 3apakeHusl.

He MeHee 3HaUMMBbIM SIBJISIETCS IOHATHE " SIKOPb MPUBSI3KU'".
JIio60i1 60eBOl puTyas IepKUTCS Ha MPUBS3KE K KOHKPETHOMY
00BEKTY, YeJIOBEKY UM MeCTy. SIKOpb MOKET ObITh MaTepHasib-
HBIM (HaIlpUMED, JINYHAs BEIIb, IPsIb BOJIOC, (poTorpadust) uim
HeMaTepuaIbHbIM (MMsI, aTa POXKAECHUS, MEHTAJIBHBIA 00pas).
B nporiecce TMKBUAAIIMKM HEOOXOMMO HE TOJIBKO HEUTPAIN30-
BaTh CaMy JIECTPYKTHUBHYIO SHEPIUIO, HO U Pa30pBaTh BCE SIKOP-
HbIE JIMHUY, UHAYE TTPOKJISITUE BOCCTAHOBUTCS 32 CUET MOAMUTKHU
OT UCXOAHOU TOUKH. CyIIeCTBYET MPABUIIO TPEX MPUBS30K: JIIO-
00l yCTOMYMBBIN O0EBOW PUTYall UMEET MUHUMYM TPU HE3aBU-
CHMBIX SIKODsI, 1 OOHapyXKeHHe BceX TPEX SIBJISIETCS] 00s13aTeNb-
HBIM YCJIOBUEM TIOJTHON OUUCTKHU.

Tenepbp oOpatumcs K KJaccuUKauu MocaeCTBUM MO CTe-
neHu onacHoctu. [lepBast creneHb — 3TO BU3YyasIbHbIE WM TaK-
TWJIbHBIE QHOMAJINK O3 peasbHOTO (PU3UIECKOTO BO3/ICHCTBUSI.
Hanpuwmep, usmenenue 1igeTa npeiMeToB, MOSIBJICHUE XOJIOJHBIX



30H, CTpPaHHbIE 3BYKH. BTOpas crenenp xapakrepu3yeTcs JIETKU-
MU (pusnyeckumMu 3(pdeKTaMu: opya MPOAYKTOB IMUTAHUA, 3a-
CbIXaHHUE PACTeHUI, BpeMEHHOE YXY/ALLIEHUE CAMOYYBCTBHUS Y JIIO-
nel. TpeTbs cTeneHb — 3TO yKe YCTOMYMBbIE U3MEHEHUsI MaTe-
pUU: pacTpECKMBaHUE CTEKJIa, lepopmalinisi METAJIOB, CUCTEMA-
THYecKre cOou B paboTe NEeKTPOHUKH. UeTBEpTAasi CTerneHh —
9TO MPSIMbIE YTPO3bI KU3HU M 37I0POBBIO: XPOHUYECKHUE 3a001e-
BaHUs1, HE MOJIAI0LIUECS JIEYEHUIO, ICUXMYECKHUE PACCTPOICTBA
C BBIpA)KEHHOW MAaHMAKAJIbHOW WM AETPECCUBHOM COCTaBJISIIO-
I, a TaKKe CITyJar BHE3AITHOW CMEPTH 0e3 MEMIIUHCKUX TTPH-
yuH. 1 HakoHell, nsATasi CTeneHb — 3TO TaK Ha3bIBaeMble "30HbI
CMepTH", Ti€ MarnuecKas CTPyKTypa HacTOJIbKO IJIOTHA, YTO OHA
HAUMHAET CaMOCTOSITEJIbHO F'€HEPUPOBATh HOBBbIE MPOKJISATUS U
aTaKkoBaTh BCEX KMBBIX CYLIECTB B Painyce JEWCTBUS.

B pamkax njaHHOro manyasa Mel OygeM paboTarh peumyliie-
CTBEHHO C TPEThEW, YETBEPTOM U MATOU CTENEHAMM, ITOCKOJIb-
Ky TIepBbIe IB€ OOBIYHO YCTPAHSIOTCS CTAaHIAPTHBIMUA METOJAMU
OOIIero OYMITeHUs, He TPEOYIOIUMH CIEIUATLHON TOIr0TOB-
k. OJJHaKO BaXXHO MOHUMATh, YTO TPAHUIA MEKAY CTENEHsIMU
pa3MbITa, U OIHA U Ta e 00JIACTh MOKET COePKaTh CTPYKTYPbI
pasHbIX ypoBHeW. Hampumep, npokisThiii apTedakT 4eTBEPTO-
O YPOBHSI YacTO OKPYKEH 00JJAKOM MACCUBHBIX CIIEIOB BTOPOTO
YPOBHSI, ¥ OYMCTKA JIOJKHA HAuMHATBhCS ¢ nepudepuu, nocre-
MIEHHO MPOJBUTasACh K LEHTPY.

OT1aesbHOrO BHUMAaHMA 3aCIY)KUBAET MOHATUE 'PUTYAIBHO-
ro ABoMHUKA". B CJIOXHBIX OOEBBIX CXeMaxX Maru 4acTo cO3/a-



I0T JIOKHYIO LIEJIb, UMUTHUPYIOILYIO [JIABHBIN yIIPABJISIOLINI Y3€ll.
HeonbITHBIA JUKBUAATOP TPATUT CUJIbI HAa pa3pylIEHUE 3TOro
JBOMHMKA, B TO BPEMSs KaK HACTOSIIIIUI y3eJ MPOJoIKaeT pabo-
TaTh B CKPBITOM pexknMe. PacriozHaBaHue JBOVHUKOB OCHOBbIBA-
eTcsl Ha aHAJIM3€ TUIOTHOCTHU SHEPreTUUYECKOrO MOTOKA M Xapak-
Tepa IyJbcauuu. [J{BOIHUK Beera myIbCupyeT CHHXPOHHO C OC-
HOBHBIM Y3JIOM, HO C 33/IEPKKOH B JIOJIO CEKYH/Ibl, U €0 CIIeK-
TPaJIbHBIA COCTaB uyTh Oosiee "ancT", 6e3 MprUMec BTOPUIHBIX
rapMOHUK. Bu3yasbHO, Ipy UCIIOIBb30BaHUM CHELMAIBHBIX 1A~
THOCTMYECKUX UHCTPYMEHTOB, JBOMHUK BBINISIUT KaK 3epKajib-
HOE OTpak€HUe, TOrJa KaK HACTOSIINN y3€Jl UMEET JIETKYI0 aCUM-
METPHIO, BBI3BAaHHYI0 HAJIMUYMEM MUKPOTPELIMH B CTPYKTYPE.

Takke HEOOXOAMMO pa3yaTh OCTATOYHBIEC SIBJICHUS M aK-
TUBHO JEUCTBYIOIIME KOHCTPYKLIMU. OCTaToOyHOE SBJIEHUE —
9TO 9XO 3aBEPIIEHHOrO puTyasa. OHO MMOCTENEHHO 3aTyXaeT ca-
MO 10 ce0e, eCJIM He MMOANUTHIBAETCS] U3BHE. AKTUBHO JIEHCTBYIO-
111as] KOHCTPYKLIMSI MMEET BCTPOEHHbI MEXaHU3M CaMONOIEp-
JKaHUs, 4Yallle BCEro 3a CYET MOMIOIIEHUS )KU3HEHHOW SHEPriu
JHONIEH WM )KUBOTHBIX, HAXOAAIIMXCSA MOOIU30CTU. 3aja4a JHK-
BUJIaTOPa — B IIEPBYIO OYEPEAb NEPEKPBITh KaHAJIbl IOJIUTKH,
a TOJIBKO 3aTeM IPUCTYyMNaTh K paspyleHuto. Hapyuenue storo
NOPsI/IKA IPUBOAUT K TOMY, YTO KOHCTPYKLUS, YyBCTBYSI yIpO-
3y, IEPEXOJUT B PEKUM "aBAPUMHOIO NUTAHUsA'", CXKUATrasl BCE Ha-
KOILJIEHHBIE 3aI1achl 32 KOPOTKOE BPEMs U CO3/1aBasi MOLLHbIN Bbl-
Opoc, KOTOPBI MOKET TPABMUPOBATh CAMOTO UCTIOJTHUTES.

B 3akiioueHue nepBoy 4acTU ClielyeT CKa3aTh O MPUHIUIE



"30510TOr0 ceueHns'" B JMKkBuganuu. CoriacHO MHOI'OJIETHUM
HaOmoieHnsM, Hambosee 3(pdeKTuBHAs TOCIe0BaTeIFHOCTD
JEeWCTBUI — 3TO pa30MBKa BCEH 30HBI MOPAXEHUS HA CEKTOpa,
A€ KaKAbI CIEAYIOUIMI CEKTOP NePEKPBIBAET MPEAbITY NI Ha
JBAIIATh MPOIEHTOB. DTO 00ECTIeYnBaET HETIPEPHIBHOCTh KOH-
TPOJIS U HE TIO3BOJISIET OCTATOYHBIM (pparMeHTaM 'yCKOJIb3aTh"
yepe3s 3a30pbl. Kpome Toro, pabota Bceraa HaYMHaeTcs ¢ Hauoo-
Jiee c1aboro, BHEITHETO CI0si, TOCKOJbKY pa3pyllieHue BHYTPEH-
HEro sijipa 0e3 IpeaBapUTESIbHOTO CHATUS 000JIOUEK TTPOBOIIH-
pyer 3pdeKT "cnpeccOBAHHOU NMPYKUHBI' — BCS SHEPIUs BbI-
PBIBAETCA HAPYXKY €AVHBIM MMIIYJIbCOM. MBI €€ BEpHEMCS K
STOMY MPUHIUITY B YaCTH, MOCBAIMIEHHON OYMCTKE OOBEKTOB, a
MoKa MpocTo 3aUKCUpyeM ero Kak akcuomy. IlepBast yactp 3a-
KJIAJIBIBAET (PyH/IAMEHT, Ha KOTOPOM Oy/IeT CTPOMTBCS BCE TMO-
cienywoliee u3noxeHre. bes 4ETKoro MOHMMaHus TEPMUHOB U
KJIaccU(pUKAIMi HEBO3MOKHA KOPPEKTHAasl AMArHOCTHKa, a 0e3
KOPPEKTHOM AMArHOCTUKM BCE TEXHUKU HEUTpaIU3alliu TMpe-
BPALIAIOTCS B ONACHBIA U HETIpeICKa3yeMblid SKCIIEPUMEHT.



Yacrtp 2. [lepBuunas
JAUArHOCTHKA U OI[€HKA YIrpo3

JlMarHoCTUYeCKUiA 3Tan SABJSAETCA KPUTUUECKON TOUKOW BCETO
npotiecca TUKBUAanuy. OmuoKka Ha TOM 3Tarie He MPOCTO yBe-
JIMYUBAET BpeMsi padOThI, HO ¥ CO3JAET MPSAMYIO yrpo3y JUis 310-
POBBSI M )KU3HU UCTIOTHUTEJS, TIOCKOJIbKY HETIPABUJIBHO UJIEHTH-
(puLpOBaHHBIN TUT TIPOKJIATHSI MOKET AKTUBUPOBATh MEXaHU3-
Mbl OOpPaTHOM 3alITUThI, BCTPOEHHBIE B PUTYaJT OIBITHHIM MaroM.
[lepBryHas IMarHOCTUKA MPOBOAMUTCS B TPH MOCIIEJOBATEIbHbBIX
1iara: BHELIIHUI OCMOTP, MHCTPYMEHTAJIbHOE CKAHMPOBAaHUE U
AHAJIMTUYECKOE MOZAEIMpPOBaHUE. BHeNHMIT OCMOTp HauMHaeT-
Cs1 C BU3YaJIbHOH OLIEHKM 0OBEKTa WM TEPPUTOPUH. 3/1eCh BakK-
HO 3a(pUKCUPOBATH JTIOObIE HEOOBIYHbIE BU3YaJIbHbIE MapKEpHI:
HEEeCTECTBEHHbIE TEHU, U3MEHEHNE MPO3PauHOCTH BO3yXa, Ha-
JIMYMe WHesl WK KOHAEHcaTa B OTCYTCTBHE TEMIIEPaTyPHBIX T1e-
penaaoB, a Takke crnelrpUUecKuil 3arax, KOTOpbIi 4acTo OIU-
CBHIBAIOT KaK "O30H C MPUMECHI0 ropesion Tpasbl'. Bee atu npu-
3HAKM JIOJDKHBI OBITh 3aI0KyMEHTHUPOBAHBI B paboueM XKypHaJie ¢
yKa3aHUeM BpeMEeHH, TIOTOIHbIX YCIOBUIA 1 COOCTBEHHOTO CyODb-
€KTUBHOT'O OITYIIeHHS.

WHcTpyMeHTaIbHOE CKaHUPOBAHUE MTPEIIOoNaraeT UCIob30-
BaHUE KaK (PU3MYECKUX, TaK U SHEPreTUUECKUX M3MEpUTEIeH.
U3 (usnueckux MHCTPyMEHTOB HamOosiee HAAEKEH 3JEKTPO-



MarHUTHBIN IETEKTOP C PACHIMPEHHBIM JAUANIA30HOM, TOCKOJIb-
Ky MHOT'M€ Marnyeckie KOHCTPYKIIMU CO3JAl0T COMYTCTBYIOLINE
konebanus B auanazoHe ot 30 mo 300 repr. OgHako cienyer
MOMHUTb, YTO JIEKTPOMArHUTHBIE TIOMEXHU MOTYT OBITh BbI3BaHBI
OOBIYHON OBITOBOW TEXHUKOM, ITO3TOMY BCe MPHOOPHI HEOOXO-
IMMO KaarOpOBaTh HA HEMTPAJIBHOM IUIOMIAIKE /10 Havasia Jua-
THOCTUKH. DHEPreTuuecKrue N3MEPUTENY, TaKhe KaK MasTHUKH,
OUOJIOKAIIMOHHBIE PAMKH UJTH O0J1ee CIIOKHBIE KPUCTAJUINYECKHE
CEHCOPBI, AT UH(GOPMAIUIO O KAYECTBEHHOM COCTAaBE OCTATOY-
HOW SHEepruu. 37ech BaXXHO Pa3InyaTh TPU OCHOBHBIX THUIIA SHEP-
T'MW: UHBOJIIOTUBHYIO (pa3pyllaolylo), SBOIIOTUBHYIO (CO3UAA-
TEJIbHYI0) U HeUTpasibHyI0 ((hOHOBYI10). BOoeBblEe puTyaibl OUTH
BCEI/1a CTPOSITCS] HA MHBOJIIOTUBHOM 9HEPTUU, KOTOPasi HA CEHCO-
pax MposIBIsIeTCs] Kak pe3Kue, "pBaHble’ KoeOaHHs C BBICOKOW
aAMIUTUTYAON U YacTbiMU cOOSIMU (pasbl.

[Mocne c6opa SMIUPUYECKUX JAaHHBIX HAUMHAETCS STaN aHa-
JIMTUYECKOTO MOAEIUPOBaHUs. VICMOIHUTENb JI0JIKEH MbICJECH-
HO BOCCO3JaTh BO3MOKHYIO ApXUTEKTYpy pHUTyasa, UCXONs U3
OOHapyKEeHHBIX MapKepoB. [1J1s1 3TOro ucnonb3yercst MeTos "'00-
paTHOM TPacCUPOBKU" — OT BUJIMMBIX MPOSIBJIEHUN K TUIIOTE-
TUYECKOMY LIeHTpy. Harpumep, eciu BHETHUI OCMOTP MOKa3bl-
BAET, YTO MOBPEKJIEHUS HA CTEHAX PACIOJIOKEHbI MO CIIUPAJIH,
TO BEPOSITHO, UTO PUTYaJl CTPOUJICS TIO TIPUHITUITY "3aKPy4YeHHO-
o MOTOKA", T/Ie YIPABJISIOIINN Y3€] HAaXOAUTCS B LIEHTPE CIIH-
payiu. Ecnu ke noBpexIeHUs1 XaOTUYHbI, HO CTYIIATCS K Ofl-
HOMY YyIJIy, TO 3TO YKa3bIBaeT Ha (POKYCHYIO CUCTEMY C HaIlpaB-



JIEHHBIM J1y4oM. Ha 3Tarne MonenmpoBaHust TakkKe BbISBIISIOTCS
npeArnosaraemMble IKopsl NpUBSI3KU. ONBITHBINA AUATHOCT CIIOCO-
O€H OIpeJeSnTh He TOJbKO MaTepuall SIKOpsl, HO U ero npumMep-
HBII BO3PACT — 3TO KPUTUYHO AJIsI OUEHKM CPOYHOCTU BMeEIIIa-
TesabcTBa. CBEXKUM SIKOPh (10 TPEX CYTOK) JIETKO Mepepe3aeTcs,
crapblii xe (Ooree mMecsiia) mpopacTaeT B CTPYKTYpy OOBbEKTa
TpeOyeT MO3TAITHOTO BUKUTAHUSI.

BaxHenmuM nopaszienom JIUarHOCTUKU SIBJISIETCS OLICHKa
YPOBHS OIIACHOCTH 151 CAMOT'O JIMKBUJATOPA. 3/1€Ch IPUMEHSI-
ercs LIKaJla pucKa, KOTopasi yYuThIBAET MATh IAPAMETPOB: IJI0T-
HOCTb OCTaTOYHOW SHEPruH, CTENEHb €€ arpeCCUBHOCTU, HAJIM-
Yue JIOBYILIEK OOpaTHOW CBSI3HU, CIOKHOCTh APXUTEKTYPhI U Be-
POSITHOCTh BTOpUYHBIX 3(ppekToB. Kakapiii mapamerp olieHuBa-
eTCs 10 JeCATHOAIUTLHOM IIIKaJIe, 1 CyMMapHbINA OaJut onpees-
€T HeOOXOIMMBbIIl YPOBEHb 3aLIUTHI U JOIYCTUMOE BpeMsl pado-
Tol. [Ipu cymmaprom 6asie 1o 20 pabota MOXET BecTUCh Oe3
CMIEIMAIbHOM 3aIIUThI, TOJIBKO ¢ 6a30BBHIM SKpaHupoBaHueM. Ot
20 go 40 — TpebyeTcsl yCHIEHHbI KOCTIOM 1 OTPaHUYEHHUE Bpe-
MEHHU HEMPEPLIBHOIO BO3JENCTBUSA 10 IBYX yaco. OT 40 1o 60
— o0s13arenbHa paboTa B ape ¢ KOHTPOJIEPOM, UCTIONb30BaHUE
CTAllMOHAPHOTO I'eHepaTopa 3allUThl U OrpaHuueHue B 45 Mu-
HyT. Cebimie 60 — pabora 3anpernieHa 0e3 peABAPUTEILHOTO
ocnaleHrst KOHCTPYKIIMH IMCTAHIIMOHHBIMHA METOJJAMHU, U JIAKe
B 3TOM CJIy4yae JIOMyCTUMOE BpeMs He npeBbiaeT 20 MUHYT.

JluarHoCTKa Takke BKJIIOYaeT B ceOsl MPOBEPKY Ha HaJIM-
yre "MH(POPMALIMOHHBIX OTIIEYATKOB'". DTO CJIEAbI TMYHOCTH TO-



ro Mara, KOTopslid cozzan puryai. MHdopmalimoHHblii oTreva-
TOK CUMTBHIBAETCS] C TIOMOIIBI0 PE30HAHCHOW METOIUKH, KOT[Ia
UCTIOJTHUTE b HACTPAUBAET CBOM COOCTBEHHBIN SHEPrETUUECKUI
MOTOK Ha 4acTOTy OCTaTOYHOIO CJIE/la U AHAIU3UPYET BO3HUKA-
1o1re 00pasbl. DTOT METOJI OMACeH, MOCKOJIBKY MTPU HEIOCTATOY-
HOW 3aIlIMTe MOXHO MOAXBATUTh (DAHTOMHYIO MTPUBSI3KY K CO3/1a-
TEJII0 MPOKJIATHSA, UTO CAENIAeT JTUKBUIATOPA MUIIIEHBIO [ TIO-
creayonmx arak. Iloatomy pekomeHayeTcss IpOBOAUTb CUMTHI-
BaHUE TOJILKO TTPH HAJIM4UMK apTedhakTa-sKpaHa, KOTOphI OyaeT
IPUHUMATh Ha ceOs OCHOBHYIO Harpy3Kky. Tem He MeHee, uHDOP-
Marysi O CTUJie Mara KpaiiHe MoJie3Ha: U3BECTHBI ClIydau, Korja
0 IOYEPKY NOCTPOEHHM Y3JI0B YJaBaJIOCh YCTAHOBUTh KOHKPET-
HYIO HIKOJTY WJIM TPAAULIMIO,  3HAUUT, TPeyrajarb TUIIOBbIE JIO-
BYIIIKH U c1abble MecTa.

Henb3st urHopupoBaTh U MCUXOJIOTMYECKUI aCTIeKT JAMArHo-
ctuku. MHOrue npokJisiTusi 001a1al0T CBOMCTBOM MOJABJISAThH BO-
JII0 ¥ BHYIIATh CTpax WM anatuio. Eciu 1ukBuaaTop npu BXo-
JIe B 30HY OIIYIIIA€T BHE3AMHYIO TPEBOT'Y, FOJIOBOKPYKEHUE WIH
HEMpeoJoIMMOe KeJlaHUe TIOKUHYTh MOMEIleHHe, 3TO He MPo-
CTO 3MOLIMOHAJIbHAS PEaKIMs, a MPsSMOE BO3JCUCTBUE 3aALIUT-
HOTO KOHTypa. B Takux ciyyasix HEOOXOIUMO BPEMEHHO BbIH-
TH U3 30HBI, TPOBECTH JBIXATENIBHYIO0 CTAOMIN3AINIO U UCTIONb-
30BaTh OYMIIAIOIINE MAHTPBl WM BUOpAIMK, KOTOPbIE BOCCTA-
HABJIMBAIOT BHyTpeHHUN OayaHc. [lombITku "mepeTeprners” Ta-
KoM 3(P(PEKT NpUBOAAT K HAKOTUIEHMIO HEraTUBHOT'O 3apsija, KO-
TOPBIN BIIOCJICAICTBUM BBUIMBAETCS B COMATUYeCcKHe 3aboJeBa-



HUS1. XOPOIIUM JUArHOCTUYECKUM MTPUEMOM CUUTAETCS UCTIONb-
30BaHUE MAPHOTO KOHTPOJISI: OMUH U3 TAphl HAXOIUTCS BHYTPU
30HBI, @ BTOPOH — CHApYXKH, C U3MEPUTETbHBIM 000PYIOBaHM-
eM, U (PUKCUpYeT U3MEHEHHUs He TOJILKO B 30HE, HO U B COCTO-
SIHUM HalapHUKa. DTO TO3BOJISIET BOBPEMS 3aMETUTh MOMEHT,
KOT/Ia 3aIlUTa UCTIOJTHUTENISI HAYMHAET JaBaTh COOM.
3aBepiaercsl JUArHOCTHKA COCTABJICHWEM KapThl TOpaxke-
HUS. DTa KapTa MpecTaBliseT cOOON cXxeMaTHUecKoe n300paske-
HUEe 00BEKTa WM TEPPUTOPHH C HAHECEHHEM BCEX OOHapYyKeH-
HBIX Y3JIOB, SIKOpeH, KAaHAJIOB MOJIUTKY U TIPEINONAraeMbIX JIO-
Byliek. Kapra BbINONHsIETCS B IBYX 9K3eMIUISIpax: OJHA OCTa-
€Tcsl y UCTIONHUTE S, BTOpast MepeJacTcsi B aHATUTUYECKHUIA OT-
nen uis apxuBarmu. Ha kapre 00s13aTesIbHO OTMEYAIOTCST TOUKH
BXO/Ia M BBIXO/a, O€30MacHble KOPUIOPHI Il TIepEIBUKEHUS U
30HBI TIOBBIIIIEHHOTO prcKa. KpoMe Toro, B KapTy BKJIIOYAIOTCS
BpEMEHHbIe OTMETKH, KOrJja U KaKue MUMEHHO MapamMeTpbl ObLIn
3a(pMKCUPOBAHBI, TTOCKOJILKY Marnyeckasi akTUBHOCTb YacTO Me-
HsIETCS B 3aBUCHMOCTH OT BpeMeHM CYTOK U JIyHHbIX pa3. Ha-
pUMep, MHOTHE PUTYaJIbl 0C/Ia0eBaloT B MOJIICHb U YCHITUBAIOT-
cs B MOJIHOYb, U 3TO 3HAHME TMO3BOJISIET TUIAHUPOBATH JIMKBU/IA-
1[I0 Ha HanOosee OiaronpusiTHBIA nieproi. be3 kayecTBeHHOM
KapThl TIOCJIETYIONIHE STAbl HEUTPATU3AIIMU U OYUCTKY TEPSIIOT
cBOI0 3(h(PeKTHBHOCTD, MPEBPAIIAsICh B XaOTUYHOE THIKAHUE B
HEeU3BeCTHOCThb. [103TOMy AMAarHOCTHUYECKOMY 3Tary yAesseTcs
He MeHee 30 TIPOIEHTOB OT OOIIEro BpeMEeHH BCel orepaliiu.



Yacrtb 3. ba3oBble IPOTOKOJIbI
0€30MacHOCTH JJIsl UCTIOJTHUTEJS

Be3onacHOCTh MCHOMHUTENS TPY JTMKBUIAIMKA MaryecKux
NOCE[CTBUI CTOMT Ha TPEX Crojmax: (pu3nyuecKas 3allura,
SHEpPreTUUYeCKas 3alurTa U nHopMaIMoHHas 3ammra. Pusude-
CKasl 3alMTa BKJIoYaeT B ceOsl HOIIEHHUE CIIEIUaIbHOTO KOCTIO-
Ma, KOTOPBIN N3rOTaBIMBACTCS U3 MATEPUAJIOB, HE TIPOBOIAIIMX
Marmyeckyo SHepruo. TpaJuIIMOHHO UCTIOb3YIOTCS JIbHSHBIE U
IEKOBbIE TKAHU C BIUIETEHHEM METaJUTMYECKUX HUTEH U3 ce-
peOpa Wi MeJi, OJIHAKO COBPEMEHHbIE pa3paOOTKH MPe1/IaraoT
CHHTETHYECKHE KOMITO3UThI C HAHOK PUCTAJLTTMYECKUM MOKPHITH-
eM. KOCTIOM JIOJIKeH TOJTHOCTBIO 3aKPBIBATh BCE TEJIO, BKITIOYAS
pyku u rojoBy. Ha nuio HajeBaeTcsi Mpo3payHblil MIMTOK U3
KBapIIeBOIO CTEKJIa, KOTOPBIN 3allMIIAeT I1a3a U JbIXaTe/IbHbIe
MYTH OT BOBMOXHBIX SHEPTETUUECKUX CTYCTKOB, CIIOCOOHBIX BbI-
3BaTh OXOI' POrOBHUIIbI. BajkHO MOMHUTD, YTO JaXe CaMblil Ka-
YECTBEHHbII KOCTIOM HE SIBJISIETCS aOCOMIOTHBIM OapbepoM, Io-
9TOMY BCe OIepaIliy MPOBOAATCS HA MUHUMAJIBHO BO3MOKHOM
paccTosiHUM OT 00BEKTA, a TIpU paboTe ¢ 0COOO0 OMACHBIMHU apTe-
(bakTamMu KCTIOJB3YIOTCSI MAHUITY IATOPbI-YITUHUTEITH.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npegocraBieH OO0 «Jlurpec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha Jlurpec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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