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Hacrosamuii ctanaapt COAEpXKUT PeKOMeHAAUUHU No pa3paboTke Me-
TOLOB MHOTOMAKTOPHBIX (QPYHKIIHOHAJBHBIX HCOBLITAHUHA CHCTEM 3JIEK-
TPHUECKOH U30.JALHH 3JEKTPOOOODPYAOBAHHSI.

CranpapTt npeaycMaTpuBaeT MOAe/JHMpPOBAHHE MeXaHH3Ma CTAPEHHUd,

NPOUCXOAAUIEro TMPHU 3KCIIYaTallUHU, B YCJOBHAX (PYHKUIHOHAJBHBIX HC-
NBITAHHH TIPH BO3MOXKHO OOJIbLIEH NPOCTOTE M NPAKTHYHOCTH HCIBITA-
HHH.

1. HOATOTOBKA METOJ OB MHOTIOPAKTOPHDLIX UCIIBITAHUHN

1.1. Ilns oOOCHOBAHUSA METOLA OLEHKH CHCTEM H30JSILHH 3JeKTPO-
o0opyAOBaHHsA A0JXKeH OBITb caejaH 0030p HAKOIJIEHHOrO OIbITa
SKCIMJAYaTalUHH, PErucTpallid OTKasoB, ONbITa pa3spadOTKH CHCTEM H30-
JAUHH, OOLLeH KOHCTPYKTOPCKOHW NPAKTHKH H T. II.

MeTtoag olleHKU a0J2KeH OBTb 0O0OCHOBAH, HCXOAA U3 UMEIOILHXCS
3HAHUH, TakK, yTOOH YMEHBIUUTL B PA3YMHLIX IIpeaeiaXx pUCK NOABJICHUA
HEH3BECTHBIX 3ABUCUMOCTEH, OOECIIEHUBAIOIIHX PE3YJAbTAaTHI.

Moryr ©ObiTh paszpaboTaHbl METOABl, MNpeaycMaTpHBAIOLIHEe BHIOOP
[IocJea0BaTeJbHOTO AEHUCTBHA B 3aBUCHUMOCTH OT pe3yJbTaTa KaxKAaoro
IpeAlleCTBYIOUIEr0 ACACTBHA. B KayecTBe APYroro noAxoxa BO3MOIKHG
IpOBEeJEeHHEe HCCJAEeJ0OBAHUH HJU UCIBLITAHUH C LEJbIO NMOJYyYeHUsT hyHaa-
MEHTAJbHBIX 3HAHUU, HEOOXOAHUMBIX AJs AeTaJHU3ALlHH METOAHKH MHO-
ropakTOPHBIX HembiTanui. Ocobo BaxKHO, HATIDUMED, BbiABJAEHHE PaK-
TOPOB CTAPEHHUS U HX CPABHHTEJBLHOIO 3HAUYECHHS, BHIABJIECHHS B3aHMO-
NeHCTBHS Mexay dakTopaMH H HX XapakTepa.

1.2. MuorodaxTopHbele QYHKIHOHAJbHbBIe HCIBITAHHSA HEOOXOXHMBI:

Koraa 6oJee yeM OAHH PAaKTOp CTAPEHHS MOXKET CYLUIECTBEHHO TOB-
JUusiTh Ha paboune XapaKTEPUCTHKH CHCTEMBb! H3OJSALHH U U3BECTHO HJIH
npeAnoJgaraercs, 4To H3MEHEHHsA pacCMaTpPHBAaeMbIX XapaKTEepHCTHK

Hapanue odpHuuasbHoe [lepeneuarka Bocmpeuiena
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He BJIHAIOT APYIL HA APYra HJH HEeT MOJHOH YBEPEHHOCTH B OTCYTCTBHH
dhaKkToOpa B3aUMOJAEHCTBHS;

KOTZa M3BECTHO HJH Ipealonaraercsg CYUleCTBOBaAHHE NPAMOro
B3aUMOAEHCTBUS MO KPaHHEeH Mepe OAHOro (paxkropa crapeHusi ¢ Apy-
UM BJAHAIOUIUM (PaKTOPOM.

OaHOBpeMEHIIOe BO3JeHCTBHE 3KCIIYATALHOHHBIX (PaKTOPOB MOXK-
HO JOCTOBEDPHO BOCIHPOM3BECTH IyTeM OJAHOBPEMCHHBIX HcHbITaHHU. Of-
HAKO B 3aBHCHMMOCTH OT HaJUUUs alnapartypbl AJds CTapeHusi, KaK Ba-
PHAHT, MOXKHO PACCMATPHUBATH IIOCJIEAOBATEbHBIE HCIbITAHHA. IDTOT
MOAXOA 3 (PeKTHBEH NPH YCJAOBHH, UTO B3aHMOJEHCTBUS MEXKAY (PAKTO-
DAMH KOCBCHHbBI HJH BOBCE OTCYTCTBYIOT.

Iaxe B cJaydae, ecJd OAHMHOUHBIE (GAKTOPBI MO OAHOMY CUHTAKTCHE
PABHO3HAUHBIMH (YTO MOXKHO NPEANOJOXKHUTb, HO OOBIYHO € JOCTOBED-
HOCTBIO He H3BECTHO), MpeANouYTeHHe OTAAaIOT NOocJel0oBaTe/bHOMY HC-
NBITAHHIO Ha TexX Ke o0bekKTax nepen paaoM CaMOCTOSITEJbHBIX OAHO-
G aKTOPHBIX HCIBITAHHH AJd ONPEACJEHHS TEX XKe GaKTOPOB Ha pas3HbBIX
MapTHAX OOBEKTOB HCMBITAHHH. XOTA HEOOXOAHMO CJAEAHTh 3a TeM,
yTOOB OC/AeA0BATENbHOE YCKOPEHHOE HpHJAOKEeHHe (PAKTOPOB HE BhIi3-
BaJIO TOSBJEHHS MEXaHU3MOB OTKa3a, HE BCTPEUAIOIIHXCS IPH 3KCIIY-
aTaluH, B 3TOM METOJAE 3aKJ/JyeHa MoTeHIHaJbHasg BO3MOXKHOCTh CO-
KpallleHHs YCHJHE, 3aTpauHBaeMblX Ha HCHbITaHHe, obecrnieduBasd B TO
K€ BPeMs KOCBEHHbIE B3aUMOAEHCTBUSI, aHAJOTHAUYHbBIE 3KCIIyaTauHOH-
HbIM.

CxeMa HJAJIOCTPHPYET BbIOOp METOAa HCIBITAHHH, KOTOPBIH MOZKET
JaTb HAJEXKHYIO OUEHKY /s PasHbIX COUYETAaHHH (PAKTOPOB H Pa3.1HY-
HOH CTeIleHH OCBeJOMJEHHsI O B3aHMOJEHCTBHH.

Cxema BbIGOpPA HANEHKHOI0 METOAA HCNLITAHHH HA OCHOBE M3BECTHBIX HJIH
IKCNIEPUMEHTANIBHO NOAYUEHHBIX IKCIJYATAUHOHHBIX 3aBUCHMOCTEH

[Tocnedobamensho FeuCmbyoLue Oornobpererwg deocmByrowue
@aKrraob/ aAKTICOE]
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[Tpu moAroToBKE OTOOPOUHBIX HCNBITAHHH C UEJBI0 YCTAHOB/ICHHS
OTCYTCTBHSI HJIH [PHCYTCTBHA BaXKHBIX B3aHMOJAEHCTBHH H HX THIIA
MOXKeT OBITb IMOJIe3HO HKCNOJb30BAaHUE CTATHUCTHYECKHX METOMOB.
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1.3 BocnpousBoguMble 3KCNJAyaTaiHoOHHB e VCJO-
B H 5

Hag xkaxpaoro Tuna o060pyAOBaHHS JOJKHBL OBITH OIpPEAEJEHH
(paKTOPBI CTApPEHHS U JIPYrHE BJHAOLIHE (PaKTOPbl, O KOTOPbIX H3BECT-
HO HJH IIpeanoJjaraercsi, YTo OHH BJIHAIOT Ha CPOK CJAYZKOBI H30JSALHH.
DakTOphl U MeXaHH3Mbl CTapeHHs CJENYeT PpaHXHPOBATh 110 CTEIeHH
HX Ba*KHOCTH U OTMeYaThb U3MEHECHHEe 3TOr0 MOPsSJAKa B TeyeHHEe CPOKa
Cayxk OBl uzonsuuu. Cuaeayer YCTAaHOBHUTh HOPSIAOK MNOSBJEHHS 3THX
paxkTepoB (OAHOBPEMEHHO, NOCJELOBATENbBHO), a TakxXe HHOOPMALHIO
00 OTHOCHTEJbHOM paboueM BPEMEHU U YPOBHAX HATPY3KH OT (PaKTO-
POB B 3KCIIyaTalluh (HOMHHAJbHBIE, CPEJIHUE, YCJOBHS IEpPEerpysKH,
[1epexnJHble SBJEHUS, HATPY3KU B MEPHOABl OCTAHOBKH H T. I.).

PekoMeHayeTcss OINPERESHTh COBOKYIIHOCTb ATAJOHHBIX YCJAOBHH
9KCIIVATalluH, HCXOAd H3 IE€PEUYHCJEHHOrO BHIIE, ¢ ULeJbl BBIOOpA
YCJIOBHI CTAapeHUA NPU UCOBITAHUAX. I/ 3TAaJJOHHBIX YCJAOBHH 3KCIIJIY-

aTauydyd HYXKHO yKasaTb (PaKTOPhI, YPOBEHb HArpy3KH, IOCJIEeA0BATEb-
HOCTL 1 OTHOCHUTeJIbHOE pabouee BpeMs.

Jing oOJierueHuss AeTaju3alud MAaKCHMAaJIbHO YIPOLIEHHBIX HCIIbI-
TaHh# MOXKET ObLIThb MOJIE3HBIM PpPACCMOTPETH OTJAEJbHO pasHbie YCJI0-
BUSl SKCIJyaTallid, BO3HHUKAIOUIYME BCErja B pa3Hoe BPEMs, B olpeje-
JEHEOH UJH CAYYAHHOHU I1OCJAE€A0BATENbHOCTH. TaKUMH YCJAOBHSIMH MO-
ryT OBITh, HAIIpDUMED, IIYCK, OOBIYHbIEe U3MEHEHUS HArPy3KH, pas/jHyHO-
ro pojia aHoMaJbHass pabora (IeperpyskHd, MnepexoAHble SBJEHHUS),
BHe3aMHble OCTAHOBKH, AJHUTEJbHbIE OCTAHOBKH, XPaHeHHe, TPAHCIIOP-
THPOBKA. B HEKOTOPHIX C/JyuyadX MOXKHO YUYHTHIBATH IHKJHYECKHE U3-
MEeHeElis, HallpuMep, AeHb H HOUYb. |aKHM MOAXOAOM MOIKHO CPaBHH-
TeAbHO JIETKO YCTAHOBUTL (PAKTHUECKHE COUETAHHUA BHEUWIHUX (DAKTOPOB
OKDYKAIIIEH CpeAbl ¢ BHYTPEHHHUMH (PaKTOpaMH, 3aBHCAIIUMHU OT Har-
DV3Ki. 3aTeM 3KCIEPTHBIM NYTeM MOXKHO BBIYHCJHTL CPaBHHUTEIBHYIO
Baxh HOCTh (MAKTOPOB U HX COYETAHHU.

4. BsaumMopgeidcTBHE MeXAYy GaKTOpaMH

3HaHHe JeHCTBUTENbHBIX (DU3HUECKHX MEXAaHH3MOB pa3pylleHHS
M3CISUHH  BaxKHO AJS NPABHJIBHOIO M PAIlHOHAJbHOIO IOCTPOEHUSA
GYHKIMOHAJBHBIX HCHBITAHHH. 3HAHHE OTHOCHTEJBHOTO IPHUCYTCTBHA
H pola B3aUMOJEHCTBHUA MEXKAY (PaKTOpaMH TakKXkKe MOMXKET CIocoOCT-
BOBaTb VIIPOLIEHHIO METOAA CTAapeHHd IPH IIOCTENEHHOM BOCIPOH3BE-
AEHHH VCJAOBUU IKCIJIyaTalHH.

CrapeHHe moja OAHOBPEMEHHBIM BO3JeHCTBHEM (AKTOPOB MPH IKC-
nJiyaTaldd MOXKHO MOJEJNHPOBAThH NYTEM HX OJAHOBPEMEHHOTO BO3/JEH-
CTBHS MDY HCMOBITAHUAX. DTO CTAHOBHUTCH HEOOXOAHMO B ciayyae UX IpS-
MOTO B3aUMOIeHCTBAs. ECAH H3BECTHO, YTO B3aUMOJAEHCTBUE HE NPSIMOe,
TO [OC.Ie0BaTe/JbHOE NPUJIOKEHHE 3THX (PaKTOPOB OyaeT 3¢ (HeKTUB-
HbIM BapHaHTOM, COKpPAUlaIOLIUM YCHJHS, HEOOXOAUMBIE AJA OCYLIeCT-
BJIEHUT HCIBITAHHUH.

CrapeHHe IOJ TMOCJEeA0OBATEJNbHEIM BO3AEHCTBHEM (PAKTOPOB MOIKHO
nydile BCero MOAEJAHPOBATH INYTEM HX NOCJAEAOBATENbHOrO IPHJIOKE-
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HUA IIPH MHOIOQAaKTOPHOM HCHOBITAHUHU. Hajsuuve U poj B3aHMOAEHCT-
BHAA (PAKTOPOB CJEAYET ONpeNesasiTb, HCXOAS1 U3 ONbITA SKCIayaTallihi
H 3HaHHs AEHCTBYIOUIUX MEXaHU3MOB Pa3pylIeHHs] H30JSIHH,

IlpuMeyanus:

1. BaauMopeiictBue MOXerT YCKOPHTH WJH 3aMeIJIUTh CKOPOCThb CTAPEHHS.

2. be3 JOMKHOH NPOBEPKH H NPAKTHYECKOrO NMOATBEPIKACHHUS OOUIHPHHEM ONBIrOM
HeJb3d HCKJAI0YAaTb TEMIEPATypy H OKPYXKAWHIYIO CcpeAy KakK (akiophb, KOTOpHIE
MOT'YT B3aHMOJEHCTBOBATD.

3. Korga ob6opynoBaHHe NpH 3KCIJAYaTAUHH HCOBITHIBAET BO3JEHCTBHE OIHOBpE-
MEHHO JEeHCTBYIOIIHMX (PaKTOPOB, CTapeHHEe MOXKHO BOCIPOH3BECTH OJHOBPEMEHHLIM
JHOO MnocJenoBaTe/NbHBIM BO3AeHCcTBHEM (AKTOPOB B Xo4e (YHKUHOHAJBHBEIX HCIbI-
TaHHH B 3aBHCHUMOCTH OT BH/JA B3aHMOJEHCTBHUSI MeXAY (haKTOpaMH.

C apyro#l ctopoHbl, Korga o60opyaoBaHHe HCOBITBIBAET BO3/1E€HCTBHE
[MOoCJeI0BATENbHO HAEUCTBYIOUIUX (PAKTOPOB, MOJACJHpPOBaHHEe TpebyeT
[I0CJeA0BATEJNbHbIX HCIILITAHHH HE3aBHCHMO OT TOTO, KakK OyAeT npoHUc-
XO4HUTb CTapeHHe, ecJaAd OHU OyAYT JAEeHCTBOBATH OAHOBpeMeHHO. Hanpu-
Mep, CHJIOBOE 3JIEKTPOHHOe obopyaoBaHHe, paborawuiee noja Harpyas-
hOH B TEUEHHE HEKOTOPOro NMepHola U NEePHOAHUECKH OTKJAKUYAEeMOE Ha
BpeMs, JOCTATOYHO IPOAOJKHUTEJNbHOE, YTOOH BOUTATHL BJAAry, U 3a-
1¢M CHOBA BKJIOYAaeMoe, IIOABEPraercid NepPHOAUYECKOMY BO3AECHCTBHIO
TEMIIEPATYPHOTO H BJAAXKHOI0 IIHKJIOB.

[IpruMepnl B3aWMOAEHCTBUS MEXAY BJAHAIOIIUMHU daKTOpaMH MNpH-
BeAEHHBI B IIPHJOXKEHHH.

1.0. Tunsel MEeTOHZLOB UCIHBTAHHUGI

B COOTBETCTBHH C CYWIECTBVIOIIUM II0JI0KE€HHeM (MPYHKUHOHAJIbHbIE
HCIILITAHHUA CHCTEM H3OJSALHH, UCIONAb3yeMbBIX B OO0OPYAOBAHHH C JJIH-
TEJbHBIM CPOKOM CJAYXKObl, MOI'YyT HOCHTb TOJIBKO CPaBHUTE/IbHBIH XAa-
paKTep.

[Ipd cpaBHEHHHU HCCJeNyeMOH CHCTEMBbI H30JAUUH C U3BECTHOH KOH-
TPOJIbHOU CHCTEMOH, HMeEIIEH AOKYMEHTAaJbHO 3apEerdcTPHPOBaHHbBIE
AaHHBIe 00 3KCHJyaTal Uy, BOSMOXKHEl TPHU cayyad:

a) oUeHKa MNPHTOAHOCTH AJisg HUACHTHUHBIX YCJOBHU 3SKCIJAyaTalHH.
SDTOT cJaydal npocTediliuii. Bce MeTOAbl CTAapeHHUS W JHATHOCTHKH ONH-
HaKOBBI JIJIS HCCAEeAyeMOH U 5TaJOHHOH CHUCTeM. sl yMEeHbLIeHHs pa3s-
Opoca pe3yJabTaTOB PEKOMEHAYVEeTCd NPOBOAHTL HCIBITAHHA OLHOBpe-
MEHHO Ha OJAMHAKOBLIX YCTAHOBKAX;

6) mMoBBIIUEHUEe KauecTBa Agasa obecneueHUs 6oJsiee BHICOKOrO ypOB-
HA YCTOHYUBOCTH K HATPYy3KaM, He CBSI3aHHBIM CO CTapEHHEM.

Meroabl crapeHus aasd obeux cucreM OyayT oAMHAKOBH. MeTto-
bl JHArHOCTHPOBAHHA OYAYyT OTJIHYAThCA II0 YPOBHIO NpPHJAraeMhBIX
HArpy3oK, BO3MOXKHO, TakxKe H 1o (akropam AHArHocTUkH. CoueTaHHe
H II0CJAEA0BATENbHOCTD (PAKTOPOB JHATHOCTHKH HOJIXKHBI OBITh BO3MOXK-
HO OoJiee CXOXKHMH, HO IPH MAKCHMAaJbHOH OJIH30CTH MOJEJH K 3Ta-

JOHHBIM YCJIOBHAM 3KCIJIyaTalluH;
B) MOBHIILIEHHE KauyeCcTBa AJs1 obecrneueHHsa 0oJiee BHICOKOTO YPOBHSR
YCTOMYHBOCTH CTapeHHIo.
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B 3TOM cayyae MeToAbl AHATHOCTHPOBAHHS, B OCHOBHOM, OCTAIOTCS
OAWHAKOBBIMH., MeToabl cTapeHuss OYyAYT OTAHYATBCS 110 YPOBHIO IIPH-
JIaraeMbIX Harpysok, OAHAKO BHAbI, COUYETAHHS H IOCJeI0BATEIbHOCTH

(paxiopoB, BJIHAIOUUX Ha cTapeHHe o0pasUOB, JOJKHB OBITh OJHHA-
KNOEOIMH,

2. METOlbl CTAPEHHA

2 1. Yckopennble HcnbiTaHUsi Ha cTapeHde OOBIUHO HOCHAT LHKJIH-
YecxkHU xapakrep. KaKAablil UMK MOXKET HMeTh CJAeAVIOHIMEe MTOAIHKIbI:

NOAUHKIBI O1HO(MAKTOPHOIO CTAPEHHUS;

NOALHKJIBI  MHOIO(MaKTOPHOIrO CTapeHus IPpH OJHOBPEMEHHOM BO3-
NEYCTBHH COOTBETCTBYIOUIHX (PAKTOPOB;

IMOAUHKAbBl AHATHOCTHUKH.

2.1.1. Ioduurxaer o0rHODaKTOpHO2O cTAPeHUS

B TeyeHHe 3TUX NOAUUKIAOB 00pA3UBl CHCTEMB M30.JIALHH HCIIBITHI-
BAaiOT B KazkJAblH MOMEHT BPEMEHH BO3AE€HCTBHEC OAHOro axropa.

DakTopaMHd CTapeHHd B ITH INOALHUKIALL  SBJIAIOTCA Te (HaKTOPH
3TaJICHHBIX VCJOBUH (0. 1.3), KOTOpHIE NPpH 3KCIJAvVATAUHUU T€HCTBYIOT
10C/€J0BATEIbHO 0e3 NPAMOro B3aHMOACHCTBHA C APVIHMH OJ1HOBpE-
MEHHO A€HCTBVIOWHUMH (PaKTOPpAMH CcTapeHus. Lcau H3BeCcTHO, 4YTO
OJJHOBPEMCHHO JAEHCTBVIOIIHE (PAKTOPbI BCTVIAIOT TOJbKO B KOCBEHHOE
B34HMMOJEHCTBHE, TO TOrZa KaxsAblH M3 HUX MOXKeT TaKiKe TeHCTBOBATb
B NNOJAIUKJIE OJHOMAKTOPHOTIO CTAPEHUA.

Jdaa xkamxnoro dakropa nNpoBOIAT OIHH NOJIUHMKI C YVCHJIEHHEM ero

nedcTBus. pyruMm Qakropam TNPHIUCHIBAIOT HYJAEBOH HJAM HE3HAUH-
TEeAbHBIH 3D PEKT.

2.1.2. [Toduukabl MHO20(AKTOPHO2O CTAPEHUA

B 3THX NOAUMKJIAX HAa HCObITVeMbie 00pa3ubl BO3AEUCTBVIOT O1HO-
BpeMeHHO aBa U OoJiee (pakrtopa. Ecau BO3ZMOKHO, BO3AEHCTBHE KaxK-
noro (pakTopa HYXKHO VCHJAUBATb, UYTOOBI MOJMYUYHTH PABHYIO A0JIO B
HHTEHCHBHOCTH cTtapeHusd. [lpu BbIOOpe VPOBHA HACTOT MOMKET OBbIThb
foJie3Ha HMewIlasgcd HHpopMauHuad o0 OAHOPAKTOPHOM CTAPEHHH CHC-
TeMBl H308UHHA. Kak caeacTBHe B3aUMOAEUCTBHSA, COBOKVIIHOE YCKO-
penyde MozkeT ObITh cywiecTBeHHO ApyruM. [lostomy ciaenyver BuiOupars
yMepeHHbie 3HaUeHUSA OTAEJAbHBIX YCKOPEHHH.

2.1.3. [Todyurast duaeHocTuku

OTH TMOALUUKJABI YACTO COCTOAT U3 [OCJAEA0OBATEAbBHBIX olepalul ¢
JACTUYHO PA3JIHUHBIMHU 1I€JSAMH, HAlIpHMep:

C MOTeHUHAJbHBIM pas3pyuieHueM AJad oOHapyKeHHs [aerpajgaiuu
C NOMOILIBIO MeXaHUUECKOH BHOpALHU, KOTOPAast MOXKET BbhI3BAaTbh TPeUIH-
HH B H30JSLHH, IPHOOpETUIEH XPYIIKOCTH;

KOHAHUHOHHPOBAHHE, HAaIpUMep, NPpH [OMOIILH YBJAKHEHHA /4
YCHJEHHST BBISBJSIOLLEH CIIOCOOHOCTH MOCJAEAYIOUIHX KOHTPOJIBHBIX HC-
NMbITAHUU;

NUATHOCTHYECKHEe MCIbITAHUA ¢ T[OTEHLUHAJAbHBIM paspvileHHeM
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(KOHTpOAbHBIE HCHBITAHHS), HalNpHMEp, KPaTKOBPeMeHHas TOLaHa
YCTAHOBJEHHOIO HAlPSAXKEHHS;

ONpeneJieHHE OJHOI'O HJH HECKOJbKHX CBOHCTB 0e3 pa3pylIerts
HJIK C pa3pylieHueM.

JlanpHednine cooOpaKeHnsi OTHOCHTEJBHO BblOOpa 3THX OlepaiHi
H COOTBETCTBVIOLIHX KOHEUHBbIX TOUEK IIPHBEAEHHI B IT. 3.2.

22. llpononXuTeabHOCTDb LHKJOB

OOBIYHO YCKOPEHHS] H IIPONOJNKHTENbHOCTb LHKJIOB HYZKHO BbIGH-
paTh TakK, YTOOBl OKOJIO HNOJOBUHBI OOBEKTOB UCHBITAHUH NPOOHBAJLCE
B niponoJizKenud 10 HMKJIOB OJHOMAKTOPHBIX HUCHBITAHHI (MJH, TIO
KpaHHed Mepe, OQHO(QaKTOPHBIX HCIBITAHHH C MakKCHMaJbHbIM 3ddexr-
TOM crapenHda). Torpa npd MBOroakTOPHLIX HcObBITaAHHAX CoJee [1o-
JJOBHHBl OOBEKTOB UCIBITAHHS, KAK I0JarailoT, OblJIH Obl IPOOHTEL 34
10 uukJI0OB cTapeHus.

[lo zaBepmieHuu mnocJeaHero 3alJAHHPOBAHHOIO IHKJIa (AECATOrs
IHHKJAA HJH Korja npobura 1noJOBHHA OOBEKTOB HUCHBITAHHSA) MOTYT
ObITb IPOBEAEHbl JONOJHUTEJBHO JAHATHOCTHYECKHE HCIIBITAHMUS, UTO b
MOJYYHTh 0OJIblIE HHMOOPMAUHUH O COCTOSIHHH CHCTeMbl H30JAUUHK E
KOHILe UCMIBITAHHUH Ha CTaPeHHe.

HyxKHO caeauTh 3a TeM, YTOOB H3MEHEHHS COOTBETCTBVIOLIHX ¥a-
PAKTEPHUCTHK 34 OJAUH NOAUMKA He OblJMW CAHLIIKOM OOJBUINMH, MOCKO/b-
Ky OOJblIHe U3MEeHEHHUs MOIyT clocoOCTBOBAaTb 0OPa30BaHIII0 HEOW H-
JAHHBIX MEXaHH3MOB CTAPEHHUS.

2.3. BocrnpousBeaeHue 3KCIJIYATAUUOHHOTO CTAPEHHS NVTeM OJHO-

0O UJIH HECKOJbKHX OJAHO(PAKTODPHBIX HCIBITAHHH Ha OIpeAeIeHHbIX 00-
pasuax npeaycMmorpenbl B TOCT 10518—&8 u 'OCT 27905.1—88.

3. YCKOPEHHE UCIIBITAHUH

3.1. Jasa kaxaoro ¢akropa cTapeHHs YCTAHABJAHMBAIOT NOCTOAHH VIO
BEJHUUHY YCKOPEHUA TO YPOBHIO U YacTOTe, KOTOPasg OCTAETCA HEU3-
MEHHOH B TeUeHHE€ BCeX HCIBITATEJAbHBIX IIHKJOB. BHIOpPATh BEJIHUUHY
YCKOPEHHUS HACpPpy3KH, a 3HAYHUT U CTEMNE€HH YCHJIEHHS OAHHOYHOTO (ak-
TOopa AJA KaxKJA0To MOAUMK/Ia, YA0oOHEee BCEro o pesyabTaraM Ipel-
IIeCTBYIOWUX ONHOMDAKTOPHBIX UCIIBITAHHN.

J1J1s KaxX10H Harpy3KH PEKOMEHAYeTCsd NPUMEPHO OAHHAK(CBasg CcTe-

MeHb ycKopeHHus (1. 2.1.2).
32. Jluargsoctuyueckde PaKTODPDB H KDPHTEPHH KO-

HEUHOHU TOUKH
[Ipu BbIGOpE MOCJAEAOBATEJABHOCTH OTAEABHBIX ONepalHi, COCTAB-

JSAIONIUX JAHATHOCTHUECKHMH moauuka (m. 2.1.3), caenyer pykoBOACTBO-
BATLCA HMEIOIIMMHUCA CBEJAEHHSAMH O ME€XaHHU3ME CTAPEHUS INPH SKCILIY-
atranud. PekomeHayeTcs HCIOJb30BaTbh (aKTOPHI, HE BJHSAKOIHE HA
CTApEeHHEe M YPOBHU 3TAJOHHBIX YCJOBHH 3KCIJyaTallHH, YNOMSHYTBIX
B 11. 1.3. Bo MHOrHX TNpakKTHUYECKHX CJydadX YHAOBJETBOPHTEAbHOH OY-
IeT MOCJIeNOBATeAbHOCTb, ONHCAaHHad B M. 2.1.3, T. €. onepauuu ¢ no-
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TeNHAJbIBIM  pa3pyUIeHHEM — KOHAHIIHOHHPOBAHHE — KOHTPOJIbHBIE
HCIILITAHHUsST H/UJAU OolipejelieHHe BCJHUYHHBI XapaKTepHcTHK. Meton nu-
aruOCTHKH JIOJI2K€H BKJIIOUAThb YTOUHEHHE KOHEUYHOH TOYKH. ITO MOXKET
OblT: (DU3UUECKHH OTKA3 HUCHBITYEMOro OO0BbeKTa B TeueHHe NOAUHKJIA
CTaPEHHSA, KOTOPLIH MOXKHO OOHAPYXKHTH CPpa3y K€ HAHU B XOHAe CJACAYIO-
€7 ¢ AHACHOCTHYECKOTO MNOAUHKAA. DTO MOKET ObITb H COOBITHE HJIH
yCJIOBHE, HalpPHMED, OTKAa3 0 TMpHYHHE NHATHOCTHUCCKOH oNepaluu
HJY LOCTHXKEHHA INpelesbHOH XapaKTePHCTHKH. KOHEUHYIO TOUKY MOXK-
HO (xapakTepH3oBaTh OAHUM VYCJOBHEM (T. €. YpPOBHEM a Xapakre-
PHCTAKU A) HJIH OAHHUM H3 HECKOJIbKHX (YDPOBEHb a XapaKTEePHCTHKH A
WY, DOBEHb B XaPakKTePUCTHKU B U T. 1.), AU COUETAHHEM YCJOBHUH
(YypOBEHb a XapaKTEPHCTHKH A H yPOBEHb B XapaKTEPHCTHKH B U T. 1.).
Hyxnble KpUuTEpUH KOHEUHOH TOUYKH MOXKHO YCTAHOBHTb IyTeM aHaJiH-
3a (OTKa30B, aHaJaH3a HarpysoK H/HJH COOTBETCTBYIOLUIHUX HCIILITAHHH.

33. OneHnkKka pe3yJgbTaTOB HCOBTaAaHUH

(CaMBIM NPSAMBIM CIIOCOOOM OLIEHKH Pe3yaAbTAaTOB (DYHKIHOHAJbHBIX
YICNIEITAHUU HCCJelyeMOH H STAJOHHOH CHCTEM H30JSLUHU dBJSETCH
CP2BHEHHE BPEMEHU JOCTHKCHHS UMY NPU UCHBITAHHU 3aJaHHOTO KPH-
TepHst KOHeUHOH TOYKH. Ecyu Ha noBepUTENbHOM YPOBHE, YCTAHOBJIEH-
HOM TEXHHYECKHM KOMHUTETOM IO OOOPYAOBAHHIO, HET CTATHCTHYECKH
CYLIECTBEHHOH pa3HHUIBI MEXAY pacHpeaeeHHUIMH BeJIHUHH BPEMEHH
JO JOCTHXKEeHHSI KPUTEPHUA KOHEYHOH TOUKH AJs1 HCCJAEAYVEMOIO H 3Ta-
JOHHOTO O0OBEKTOB HCHBITAHHH, TO MOXKHO 3aKJKUHTb, YTO OHH 3KBH-
BAJICHTHBI C TOUKH 3peHUs NTPOBEAEHHBIX HCIIBLITAHHH.

OnHako HHOTJAA B Npeaesax 3alyiaHUPOBAHHOTO YHUCJAA HCHOBITA-
TeJELHBIX UHKJIOB HE NPOHCXOAHT OTKA30B HMJH YHUCJO HUX HE3HAUHUTeJb-
Ho. Toraa CcylecTBYIOT JABE€ BO3MOXKHOCTH: JIHOO NPOAOJKATH HCIILITA-
TeJbHble LIUKJB A0 TeX NOop, [OKAa YUCJA0 OTKA30B HE NOCTHUTHET BEJIU-
YUHb!, JOCTATOYHOHU AJIS CTATHCTHUECKOrO aHaJiuia, JHOO IIPOBECTH HO-
[IOTHUTEJbHO JAHACHOCTHUECKHE MCIBITAHHA C UEJbIO YCTAHOBJEHHHA
CTeIIeHU CTapeHHs CHCTEM H30JISALHH, CpaBHHBaeMBbIX 110 H30PaHHBIM
KPDHTEPHUAM KOHEUHOH TOUKH.

MoryTt 6bITb NpHUMEHEHBl ABAa THIIA AHATHOCTHYECKHX HCIBITAHHH.

Boobiie 6osaee HHOOPMATHBHBIM MOXKeET ObITh IpeAcTaBJEHHE pe-
3yJILbTATOB B BH/JAE KPHUBBIX H30pPAHHBIX XaPAKTEPHCTHK CHCTEM H30JIf-
(HH B 3aBHUCHMOCTH OT TMPOAOJIXKHTEJAbHOCTH HUCIBITAHHH. IDTH Xapak-
TEPHCTHKH MOTIYT OBITh ONpeAeNeHbl C NOMOIIbIO HCILITAHUH 0€3 pas-
DYINEHHST HJH C pa3pyLIeHHEeM.

Korapa B xayecTBe KPpUTEPHUEB CTAPEHHUA HU30JAALHH BHIOHPAIOT U3Me-
HEeHusl XapPaKTePHUCTHK, H3MEpEeHHbIX 0e3 pa3pyLIe€HHsl, HX MOXKHO
CPABHHUBAThH [JSl HCCJHEAYEMOH U 3TAJOHHOH CHCTEM H30JAULHH IOCJe
KaXJA0ro LHKJa (PYHKUHOHAJBbHBIX HCHOBITAHHH, KaXXIbld pa3 HCIOJb-
3yl ONHH H Te e o0pasubl. Jra METOAHKA TPeOyeT COOTBETCTBHA KpH-
TepHeB KOHEYHOHU TOUKH H3MEeHEHHSAM XapaKTePHCTHK.

Kormpa nnsi onpenesieHHs] IPOrPECCHBHOTO CTaPeHHA CHCTEM H30Jid-
LHH B XOJ€ HHKJIHYEeCKHX (VHKIHOHAJBHBIX HCNBITAHHH BBIOHPAIOT
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AUArHOCTHYECKHE pa3pyluaroliHe HCIBITAHUSA, HEOOXOAHMO 0O0eCHeyHTh
JOCTATOYHOE KOJIHUCCTBO OOBEKTOB HCHLITAHHH, COAepXKAUIHX HCCe-
AYEMYIO M 3TaJOHHYIO CHCTEMY U3OJAUHUH, AJA HAAEXKHOH CTATHCTH-
YECKOH OILLEHKH JaHHBLIX 00 oTKazax. B 3ToM ciyyae 3alJlaHHPOBAHHOE
KOJIHYECTBO OOBEKTOB HCHBITAHHH I€PHOJAHUYECKH H3BIMAIOT H3 (P VHK-
IITHOHAJILHBIX HCIBITAHHHK 1O Ipad@UKy HUKJIOB CTAPEHHUS, OCYUIECTBJIsIe-
MBIX JAJs1 Ka*KJOH U3 CTEIEHH CTapeHHUs, 10 KOTOPBLIM TPeOYIOTCs N aH-
Hhle 00 M3MeHeHHM xapakrtepHCTHK. OObluHO rpynny oObEKTOB HCIIbI-
TaHHH H3BIMAIT TOJIBKO IIOCJ/E 3aBEpPUIEHHUS BCEX 3allJIAHUPOBAHHBIX
NOAUMKJIOB MOCJAEAHEro HHKJIa cTapeHus. Jlasd OUeHKH MOXKHO COMOCTa-
BHTh DE€3yJbTaThbl UCIBITAHHH KaxKJAOH CHCTEMBI, BbipaXeHHbie HUDpa-
MH HJIH rpad)HKaMH.

i IHarHOCTHUECKHX HCHBITAHHH KAK C pa3pyiueHHeM, Tak U 0e3
HETO Ba*KHO IPOBECTH H3MEPEHHA Ha OO0DBEKTAaxX HUCHBbITAHHUA, HE IOJA-
BEPraBIUMUXCA CTAPEHHUIO, TaK, YTOOBl MOXKHO ObLJIO 34apPErUCTPUPOBATH
HCXOJHOE COCTOSIHHE B UHMPOBOM HJH rpadHUUeCKOM BbIPpaxKEHHH.

34. IlpoTOKOJA HCHOBITAaHHUH

[IpoTOKOJ HUCHBITAHUN AOJIXKEH BKJAIOYATH:

OTHCAHHE CHCTEeM H30JIALHH;

OINHCAHHUE ONbITa 3KCHOJyaTalliy, Kacarwllerocsd 3TaJOHHOH CHCTEMHBI,
BKJIIOUAsl B3AUMOJAeHCTBUSA (B cJyuae HEOOXOAHUMOCTH);

3TAJOHHDLIE YCJOBUS;

¢akTOphl CTapeHdsa u UX YPOBHH NpPH HCObITaHUH. MuauBuayanbHoe
YCKOPEHHE KaxXKA0ro Gakropa;

[MOCJIeJ0BATENBbHOCTb HCIIBITAHUS;

NHATHOCTHUYECKHE ONepal U, HCIILITAHUS H U3MEDEHHH;

BblOpAHHbLIE KDUTEPUU KOHEYHOHN TOUKH;

KPHUBLIE CTAPEHHS;

BpeMs JOCTHXKEHHs KOHEYHOH TOUKH, HHAHBHAYAJbHbIE H MeJHAaH-
Hble 3HAUEHHS, CTATHCTHUECKYIO 00paboTKy, eC/IH oHa lesecoobpa3Ha;

HAEHTH)UKAIIHIO HOBOH CHCTEMBl ¥ 3TAJIOHHOH CHCTEMHBI.
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HPHITOMXEHHAE
Cnpasoiroe

FIPUMEPBI B3BAUMOIOEHCTBUSA ME)XAY BJIUANIHUMH PAKTOPAMM

Hnxe paH KpaTKui 0030p HECKOJBKHX XOPOLIO H3BECTHBIX MeXaHlI3MOB B3aH-
MOJAEHCTBHA MEXKAY BJHAWHMH (PakTopaMyu. ITOT 0630p HH B KOel Mepe He SBJfA-
€TCA HCYEPNBIBAOUIUM, B HeM JlHIib coOpaHBl GoJsiee MM MeHee THIIHYHbIE NPHUMEpHI,

Ilpn peanpHOR 3KcIJiyaTauild Kak B HA3BaHHBIX NpuUMepax, TaKk 4 B JAPYLHX CJay-
YaAX B3AHMOJEHCTBHSI CTapeHHC CHCTEM H3OJSAUHH MOXKET npeobJafaib B KOHKper-
HOM Turne o0OpyIOBaHHUs B TE€UYEHHE BCEro Cpoka ero cayxon. OaHake MOXKET cay-
SHTLCA, YTO OAHOBpEMeHHO OYAVT CYLLeCTBOBATb HECKOJNLKO BUAOB B3aiMOIeHCTBUA,
TmwarenbHoe H3yueHHE OTKA30B INPH 3KCIMIyaTauHH OOODYAOBAHHS CaMbIX Pa3HbiX
THIIOB NOKa3aJ]0, 4YTo O4YeHb 0OJblIOe 3HAYeHHe HMEeT BO3MOXKHOCTb KODEHHBIX H3Me-
HEHUH MexXaHHu3Ma CTapeHHd I TJdaBHOro (Qaktopa CTapeHHs HHOTAA elle 10 HCTeye-
HHUS CpoKa CJYKObl H30JAUHH. HanpuMep, nocTelleHHOe CTapeHHe, BLI3BAHHOE OLHUM
TOCIOACTBYIOUIHM (PAKTOPOM (BO3MOXKHO, NPH B3aUMOJEHCTBHH C APYrHMil ¢akropa-
M), MOXKET HeoOpaTHMO H3MEHHTb COCTOSHHE H3OJALLHH HACTOJbKO, Y70 paspylUIeHie
o1 BO3AEHCTBHEM  ADPYroro ¢Gaxropa CTAHOBUTCS  npeobaagammlin, ITo MOXKAT
NPOH3OUTII B pe3yJabTaTe TOrO, YTO MEepPBHUYHOE H3MEHEHHe YyCH/JAUBaeT 1il60 BTODOH
DaKTop, JHOO ero AeHCTBHE Ha NOCTOAHHOM YPOBHE.

AHanornuHoe JAEHCTBHE MOTYT TaKyKe NPOU3BECTH OOpATHMble H3)MEKEHid COCTOR~
HIIST CHUCTeMBbl H30OJILHH, HanpuMep, NnpeobpasoBaHus, KOTOPHe NMNPOHCXOIST NPH ONp=2-
JeJleHHBIX TeMIepaTypax, TakHue, KaK IL.1aBJeHue, CTeKJOBaHHE H TIp.

1. TenaoBsoe crapeHue

CYHMIHOCTh TEIJIOBOTO CTAPEHUA COCTOUT B PA3BUTHH XUMHUYECKUX 11 (PH3HUYECKIX
i3MEHEHHH B pe3y/bTaTe XHMHUYECKIIX DeaKIHH pa3JoXKeHHs, NoJuMepii3aumuy, DHD-
dy3un 1 T. 1. ITH NPOLECCH CBA3AHEI C H3MEHEHHEM HHTEHCHBHOCTH peaKUHH, CTpe-
MSAIIHUXCA K TepMOAMHAMIUYECKOMY DPAaBHOBECHIO. LECJIH HOpMaJbHOEe TEeIIOBQe CTapeHiie
MPOH3BOAUT HeCTaOUJABHBIA KOMIIOHEHT, TO 3TOT KOMIIOHEHT MOKEeT BCTYIATh B pedx-
10 ¢ KOMIIOHEHTAMH APYroro poaa, BJligd Ha OOIIYI0O CKOPOCTh XHUMHUECKOI peakuHy,
2 3HAYUT H HA HHTEHCHBHOCTb TEIJIOBOTO CTapeHud.

JIpyrue acnekThl CBA3aHbl C MOSBJIEHHEM MeXaHHUECKHX HamNpsXKeHHi OT NOCTOSH-
HBIX, NEepeXOJHBIX HJAH TMNePUOAHYECKUX TPagHeHTOB TeMmnepatyphl. Fx ayoxuOo pic-
>MaTpPHBATh KaK siBJeHHe JuOO TellJIOBOro, JUOO MeXaHHYECKOr o CTapeHIis.

1.1. Bsaumogeucraue E

OCHOBHOE B3aHMOAECHCTBHE 3JEKTPHUECKOH HArpy3Kd OOBIUHO cnoccOCTBYeT II0-
ShillleHHI0 TeMIepaTyphbl. Takue B3aHMOJLEHCTBHA pa3Ae/AOTCS Ha JABe T PYHIH:

1) nopnllleHHe TeMIOepaTypsl H H3MEHeHHe TeMIepaTypPHBIX IpalileHTOB 6Jaroc-
Japst AH3JeKTpHuecKiM mnotepsaM. OHU 3aBHUCAT OT HANPAKEHUS, 4aCTOTHl H CBOHCTB
MaTtepuana. B KpafiHHX  CJAy4Yasix MOXKET BO3HHKHYTb  TeIJIOBAS HeYCTOHYHBOCTS.
370 — MNpAMOe B3aUMOAeHCTBUE, B yC/AOBHAX HMCHBITAHHH NPH ONpeJeleHHH HCIbITA-
TeJJbHOH TemriiepaTyphl CJjaeAyeT YYUTHIBATb CpefHee WJIH MAaKCUMaJbHOE MNOBHIUEH!e
TeMIepaTypHi;

2) 2JIeKTpHYECKOe cTapeHue, oCOOEHHO OT YACTHUHBIX pa3psioB I 10 HEKOTODOK
CTelleHH OT TPEKHMHra, KpOMe CBOEro  HemocpeACTBeHHOro sddekra, TNPOH3BOILHT
areHTh (XHMHUeCKH AaKTHBHBIE BelleCTBAa H3 rasa, B KOTODOM IPOUCXOIAT pas3psAmbl,
CBOGOAHBLIE DajJuKaJbl H HOHLHL B 30HAX COINPHKOCHOBEHHS C H30JALHEH), KOTOPKie
MOI'YT CYIIEeCTBEHHO MOBJIHATbL Ha IPOLECCH, CBA3aHHBIE CO CKOPOCTbIO PEAKIHHA. ITH
B3aUMOILEHCTBHS MOryT OBITH NpsMble MJIH KOCBEHHBIE B 3aBUCHUMOCTH OT NPOLOJINKU-
TeJIbHOCTH HaXO0XKJeHHs aKTHBHBIX ar€HTOB B pPeaJIbHOH OKpYXKaAIOUIeH cpeje.

12. BzaumMopgeiictBue A

C yueToM TOro, YTO XHMHUECKHH mnpouecc OObUHO ABJAACTCH YaCTbl0 MeXaHH3M2
TENJIOBOrO CTapeHHsl, OYEBHAHO, YTO BaXKHYIO pOJb OyAeT WrpaTh COCTAB CPeAbl,
OKPVYKAIoUWeHd CHCTEMY H3OJANHH.




FOCT 27905.3—88 C. 10

Hanpumsep, coaep:kanue KXucjopojaa OyAeT npsaMo BJHATE Ha okichaeHiie, Baax-
HOCTbh TaksKe MOXKeT OKAas3blBaTh CHUJbHOE BJIHSAHHIE Ha TeIJoOBoe cTapeHme. Koraa
HMEKWT AeJ0 ¢ 0cOO0H OKPYXKAIUICH CPeAOH HJAH KOrga B COCTAB CHCTEMbBI H3OJJAALHI
BXOAAT KUAKIE JUIIEKTPHKH, XHMHUYECKHM AKTHBHBIMH MOryT OBITH NPOAYKThHl pasJo-
KEHHS OKPYKAWIUEH Cpedbl HAM KHAKOCTeH., To Xe H ¢ areHTaMu, KOTOpPHle MOLYT
NPHCYTCTBOBATb B OOBIYHBIX YCJAOBHAX SKCIJIYAaTalHH HJAH NOoNajgaTh caydalHo (Hewuc-
NPaBHOCTb CHCTEM OXJaXACHIS, 3arpsA3HEHHe CMA3KU U T. 11.).

C/jeayeT NPi3HaTh BO3pacTawlliee 3HaueHHe paTHall .

B 3aBHCHMOCTH OT cayuyasi BO3JEHCTBHS (aKTOPH! OKpYy:xKallied cpeasl ObIBAOT
NPpSMBIMH HJIH KOCBEHHBIMH.

13. BaauMogedcTtTBue M

Bansinne mMexannyeckoro crapeHHs MOMKHO MNPONJAKCTPHPOBaTH 3((HeKTOM pac-
CAOEHHSA CJOIHCTOH CTPYKTYPHl H3OJIAUHM IIPH Iepejaye TelJa yYepe3 3Ty H3OJSILHIO.
DTO MOKET BbI3BATh 3HAUUTEJbHOE MOBHIIEHHE MECTHOH TeMMepaTyphi, YTO BJHSET Ha
[1DOLleCCHl, CBA3AaHHBIE CO CKOPOCThIO peaKUHH, TeMIepaTypHble rpalleHThl I HX Me-
Xapyuuyeckue BO3JeHCTBUA. B0o31eHCTBUA 3TH, B OCHOBHOM, KOCBEHHEbIE,

1.4 BzaumMoagencrtsue E u A

MoxeT HMeTh MecTO O0DbeAHHEHHOe HACHCTBIEe 3/JeKTPHUECKOH HArpy3ki H OKpY-
KAWILEeH cpedbl HAa TEIJIOBOE CTApPEHHe, HANPHMED, NpH 3JeKTPHUYECKOM INDOoIecCe HJH
00pa30BaHHH TOKONPOBOAALUIHX MOCTHKOB.

2. DNEeKTPpUUYEeCKOe CTapeHHeE

M3BecTHO, yTO HA cTapeHue MOrYT BJHUATbH BCe NpOUYlle (axTOPBl, BKAKUAA pagHa-
UN10. BBiay pasHooOpasusd MeXaHH3MOB CTAapeHHS, a TakxKe BO3MOXKHBIX B3aHMOAeH-
CTBUH 3J1ech NPIBEAEHBl TOJABKO OTJAe bHble BEIHOPOUYHEIe TPUMEDHL.

21. Bzaunmoaencreue T

BeposiTHO, 3TO caMbli HM3YUEHHBIH CJAYYaH B3aHMOJIEHCTBHS MEXIV BJIHSIOLIHMH
dakrtopamu, OHO MOXKET UMeTb Pa3JIMYHbIe aCNeKThi:

a) BO3IeHCTBHE Ha 3JEKTPHUECKOe CTapEHHE: TeMMiepaTypa ILTII Tell.IOBOe cTape-
HHE MOryT KOpeHHbiM 00pasoM H3MEHUTh HHTEHCHBHOCTL 1I HanpsKeHie 4acTHYHBIX
DA3PSA0B NMOCPEeICTBOM 0OpaTHMBIX HJAH HeOOpaTHMBIX NMpOUecCOB (H3MEeHeHHe KOHH-
Fypanuil NycToT BCAEJCTBHE PA3HOTrQ TEMIOBOTO paCLUHpPEHHS NPOBOIHUKOB I H30JA-
1M}, JaBJEHHUA ra3a B NycToTax, NOBEPXHOCTHOM NPOBOANMOCTH H T. IL.);

{) BO3MEHCTBHE HA XAPAKTEPHCTHKH YCTOHUYUBOCTH CHCTEeM H3OJAILII; pal3J/oxKe-
HHe, BbI3BAHHOe YACTHYHLIMH Pa3pAjlaMH AAHHOH HHTEHCHBHOCTH, MOXKET HIMEHSTbCS
B COOTBETCTBIII C XaPaKTEPHCTHKAMH MaTepHa.1a, 3aBHCALLHMH OT TeMIIepaTyphi.

XapakTep B3alIMOAEHCTBUA (NpAMbIE W KOCBEHHDLIE) 3aBHCHT OT KaxJOro KOH-
KDEeTHOrO CaAyuas.

22 BazauvopgeiictBue A

XOpOLIO H3BECTHO, 4TO AJ51 YAaCTHYHBIX pa3psaioB 00JbLIOe 3HAUyeHiie HMeeT INpH-
POJa ¥ AaBJaeHHe OKpyxamwilero raza. {usnekTpuueckiie XapaskTePUCTHKH CHCTEM H30-
JALUHN TAaKXKe YYBCTBHTEJbHBI K BJare H 3TO MOXKeT B 3HAUHTEJAbHOH CTENEHH NOBJHATH
Ha 3JeKTpHUYecKoe crapeHHe. KoHkpeTHble atMocdepHble VYCJIOBHSA MOTYT BhI3BATh
3JeKTPHYECKHe TIpOoiecChl. DTH B3aHMOJAEHCTBIA B OOJBLINHCTBE CJAyyaes MnpsaMbie.

23. BzaumMongesncraue M

Mexannyeckoe pasJsioxKeHHe, KOTOPOe BEAET K HU3MeHEHHKO KOH(MUrypauHi, MOMKeT
BbI2BaTh YACTHYHBLIC Pa3pAAbl B HOBBHIX NYCTOTAX HJAH H3MEHITb HHTEHCHBHOCTb pa3pi-
JIOB B CYLIECTBYIOHIHX NMYCTOTAaX, KOrja MeHseTcH nx cdopMa. 310 — KOCBCHHOE B3aH-
MO ZEHCTBHE.,

24 Bzauvmoaencreuue T u M
AHAJIOrHYHO ONHCAHHOMY BBILIe TepMOMeXaHHYyeCKHe HAarpy3Kil MOT'YT CHJIBHO

BJANSTL HA NOABJCHHE NOBPEXAEHHA B U3OJNAUHH C NOCASIYIOUIMMH YAaCTHUYHBIMH pas-
pagaMy. TO — KOCBEHHOE B3aHMOJEHCTBHE,

3. CrapexHue noj geicTBHEM OKPYKAIOIIEH CPeLbi
Takoe cTapeHue B GOJBIIMHCTBE CJYYaeB COOTHOCHTCA C MPOLECCaMil, CBA3aHHbI-

MH CO CKODOCTbIO PeaKIlul, KaK YKa3aHO B pa3leJ/iaXx O TelJIOBOM CTapeHHH.
CneayeT TpH3HaTh BO3pacrapilee BAHAHHE paAMAUHH HA NPOLECCH CTapeHHH
CHCTEM H3oJsLH. MoXKeT HMeTb MeCTO KaK IpaMoe, TAaK H KOCBEHHOe B3aHMOJIEHCT-

BHE B 3aBUCHMOCTI OT XapdKTepd pdiddaldHd W €¢ HHTCHCHBHOCTIH.
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3.1. BaauMoneunctBue T

TeMneparypa BBI3BHIBAET, KaK nNpPaBUJaO, NpsiMoe B3auMojeHcTBHe. Ho OHa Moxer
HMeTb H KOCBEHHOC BO3JAEHUCTBHE, AOCTABJAS AKTHBHBIH areHT K MeCTV, rie INpPOUCXO0-
AUT peaxiius.

O6pasoBaHue BCSAKOrO poja TpelHH MOXeT CHOCOOCTBOBATHL IIDOHHKHOBEHHIO
aKTHBHBIX areHToB BOBHYTpPb. Hamnpumep, 310 MOXET chejath I'HAPO.II3 npeobJapaio-
Hied peakliHed OJjaronaps NMPOHHKHOBEHHIO BOJMHL.

3.2. BaaumMmopageiicrteue E

Hanuune ajexTpuueckoro noJis pake NpH HH3KOM HaNpsixKeHHH cniocoOHO coBep-
HIeHHO M3MEHIITb NpOoIecC CTapPeHus IIoJ BO3LEHCTBHEM OKpYy:Kaloulel cpenbl, ocobeH-
HO, KOrja BCTYIAeT B NEHCTBHE JEKTPONUTHYECKUH MeXaHH3M, ITO — ApAMOe B3aHMO-
1eACTBHE.

33. BsdauMopneunctue M (naun M-T)

Mexannyeckoe (M TepMOMeXaHHUEeCKOe) CTapeHHe MOXXeT CO037J1aTb nepeXonhbl, ue-
pPe3 KOTOphie areHTH M3 OKpyXKalollel cpelb (HanpuMmep, BoAa) MOFYT NPOHUKHYTh
B HOBLIE MeCTa. DTO — B3aHMOJEHCTBHE KOCBEHHOE.

4. MexaHHyecKoe cTapeHue

41. BsauMogpgetictBHe T, E, A u ux coyeTaHue

B3auMozmelcTBHe ¢ MeXaHHYECKHM CTapeHHeM OCCOOEeHHO YacTO COYETaercsi ¢ BO3-
JEHCTBHEM TeMIepaTyphl.

OpHO AHWB JeHCTBHE TeMIepaTypHl clIOCOOHO BLI3BATh MeXaHiideCKue (HAH Tep-
MOMeXaHH4YeCKHe) HarpyskH 6Jarogapa pasHHue paclwiHpeHusa. TepMHyecKHe IHKJHS
MOTYT BBI3BaTh 3HAUHTENbHOE MexaHHueckoe crapeHHe. CTapeHue TeN10BOE, 3JIEKTPH-
yecKoe IOoJ JAeHCTBHEM OKPYXKAaWUleH Cpelbl MOXKET NMOBJUATL HA MeXaHHuyeCKHe CBOH-
CTBa HACTOJBKO, YTO H3MEHHTCS BO3JeiCTBHE MeXaHHUYeCKOro CrapeHus (Hanpumep,
HapacTaHHe XPYNKOCTH, naactHdukauusa). Hanuuue nbau ToXe MOXKeET BH3BATh HCTH-
DaHile H [3HOC BHEIUHHX MOBEPXHOCTEH. ITO — IMPUMED KOCBEHHBIX B3aUMOJEHCTBHUIR.
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