— Bcio sHepruto Ha ¢ppoHTanbHEM MUT!!! — 1o nprka3y KanuTtana HOCOBEIe OPOHEIIACTUHEL
«CrmpaBeIMBOCTU» BOCCUSIJIM BTPOE sSipue 0OBIYHOT0, BUXPh CHapSIAOB pa3dusics 00 HUX U TYT XKe
[NEe3UHTErPUPOBAICS, CTaB 'OPCTHI0 MOJIEKYJI IIPOCTOT0 BEIeCTBa.

(c) TamOuTt-Catipep

Knaccudukarus: «BucnekTpym», unu xe «Cunopout Ilut» - 3T0 00111ee 0003HaYeHUE [T
pafuaNbHEX, CeTMEHTAPHEIX ¥ THOPUIHBIX YCTAHOBOK IT0 BEKTOPHO-BOJTHOBOY KOHBEPCHHM CIIMHA KaK
(bH3MYeCKUX YaCTHII, TaK ¥ IEPEHOCYNKOB B3aMMOIEHCTBHUS MyTeM UX KOHBEPTeHIIUU UITH
Me3uHTEerpalvy B CIEACTBHH KOHTAKTA C I'PAieHTOM OJHOIIOISIPHON SHEPreTHYeCKOM MaTPHIIHL.

Pa3paboTtuuk: HymeBoi WHXKeHEePHO-UCCIIeN0BaTEIbCKUM OTIeNl CeKTopa HUXOH 1Mo pyKOBOICTBOM
HOno [IurenT™mas...

[lepsBri 3amycK: 2542 0o H.JI. - KpoHUM...

W3BecTHBIE MOTU(DHUKALIMY U UX 0COOEHHOCTH:

[TepBoi Tun - PaguanbHble (CITOIIHBIE) ITUTHI:

Papuanbubiii ®a3oBeiit IuT (3ammTHel [1y35Iph) - 3TO epBas U caMasi 6a3oBas pa3paboTaHHAs
YyeJI0BEYEeCTBOM YCTaHOBKaA I10 MOAepKaHNUI0 BEKTOPHO-BOJIHOBOTO 110J151. OYHKIIMOHUPYET 110
IPUHINIY IJ1a3MEHHOT0 OKHa MelCHepa, co3/laBasi B OMHOM TOYKEe 371eKTPOMarHUTHHIN BUXPh U
MeHss1 BEKTOpa T'PaBUTALIMOHHOTO M 3JIEKTPOMArHUTHOTO B3aUMOMIEN CTBHS.

[Tox Bo3pelicTBrEeM GECKOHTAaKTHOW 9HEPTeTHYeCKON MOAYISALAN Yepe3 CBePXIIPOBONHUK
KaHCceHTHyM pacKpHITasi CUJIOBEIM IIPOEKTOPOM HAaHOMOJIEKYJIAPHYS CceTh puobpeTaeT GopMy chepsl
(ummu BMIIIUIICOMAA), C 0CIa0IeHHOM IIeHTPaIbHON 00J1aCThI0 ¥ YCUIIEHHOW ITOTPAHUYHOM, TTIe
BXO[ISIIITME YACTHUIIHI ITOJTYYal0T OIpene/leHHBIN 3apsia ¥ MEeHSIOT BEKTOP, a UCXOAsIue Hao00poT
TEPSIOT 3apsi ¥ BO3BPAIAIOTCS K CUJIOBOM YCTAaHOBKE [IJIsE BO30OHOBIEHUS IIHKIIA.

I'maBHBIM HEOOCTATKOM CHCTEMEI SBJISIETCS 3(1)I/IpHI:II7I CTGpGOMeTpI/I‘{eCKI/Iﬁ KOHTYP MATpPHUIEI C
HAUWBRICIITNM OTPAXKAIOIMHUM IIOTEHIMAJIOM, HAa3bIBAEMBIM I'DAAUEHTOM. Nmes BEITTYKIJIYIO (1)0pMy,
TPpagueHT OTpazxKaeT OdazKe Te YaCTUIbI, YTO JOJIZKHBI OBLIH HpOfITPI MHMO YKPBITOI'O HTUTOM
KOHCTPYKTQ, YTO BEIHY2KIA€T NHZKEHEPOB, UCIIOJIb3YIOMIKUX 3TOT MOOYJIb, HATH Ha HEKOTOPEIE
KOMIIPDOMHCCEI B Ou3aliHe CamMoro KOHCTPYKTa.

Kpaiite a¢pekTrBHA MPOTUB KUHETHYECKHU 3aPSIKEHHBIX CHAPSMOB, a TaKkKe METEeOPOB, TaK Kak
crmoco0Ha YBOOUTD UX 110 TPAOUEHTY.

MackupoBouHbid Pa30Beiii [llut (Pa3oBast MackupoBKa) - 3TO 0COOLIH ((HOPCUPOBaHHLIM) PEXKUM
paboThI paguanbHOTO (ha30BOro IUTA, BO BpeMs KOTOPOT0 BOJIHOBAsl aMIIIUTYa CUIOBOTO ITPOEKTOpa
npuobpeTaeT uHTEPHEPeHTHOCTL 99,7% 10 OTHOIIEHUIO K TePeHOCYNKaM B3aUMOeMCTBUIMA.



Haxopsich B MOCTOSSHHOM [IBUXKEHWY, HAHOMOJIEKYJIsIpHAs MJIa3MeHHAsI CeTh BXOOUT B COCTOSIHUE
IIePerpy3Ky ¥ MPAKTUYECKHU MTOTHOCTHIO U30IUPYeT (Ga30BYI0 YCTAHOBKY OT BHEILIHEH CPeH,
oTpaxas Takxke U PoTOHHBEIe KOneOaHus. YKPBITHIM IUTOM 00BEKT BPEMEHHO IIEPECTaeT U3NydaTh U
IIPUHUMATH BOJIHH B OIIpefielIeHHOM CIIEKTPE U CTAHOBUTCS HEBUAMMHIM, TaK KaK CBET orubaeT ero
10 TPafHEeHTy.

HepocraTkaMu MaTpHUIBI OCTAETCS KOJIOCCANIbHOE 9HEPTonoTpedieHe 1 HEKOHTPOIUPyeMast
BH3yanbHas gedopMalirsi, KOTopas BelIaeT 3aMacKMPOBAaHHBEIM 00BEKT MPH MOAPoOHOM
3JIEKTPOMArHUTHOM aHanu3e, 00 ¢ 0JIM3KOT0 PACCTOSHUS.

HaubGonee adeKTHBHA Ha IUBEPCUOHHBIX 3BE3MI0JIETAX, TaK KaK CKPEIBAET MX OT BCEX BUIOB
CIIEKTPOMETPUH, BKJII0Yasi ¥ GOHOBOE COBMeIeHNe ¢ 6e3BO3MYIIHOM Cpeoi.

Bapuonsusi [Ipoektop (Koppogupytoiee Ilose) - 3T0 yCTaHOBKa, YTO CO37aeT U yOepKUBaeT
371eKTPOMArHUTHHIME IIOTOKaMH I10Jie Ta3000pa3Horo yriepona, YaCTUIEl KOTOPOTro 00peTalT 0KOJIO0
HYJIEBYIO MacCy II0KOS IIOCJIe pa3BePThIBaHUS U MTHOBEHHO (POPMUPYIOT MPOUYHYI0 KPUCTAITUYECKYIO
PelIeTKy 3alaHHOM MJIOTHOCTH U pa3Mepa, KoTopas 00BOJIaKMBaeT IIPOEKTOP 110 TPaJUEeHTy.

B cnyyae mpoxoXgeHNs MaTepPUU CKBO3b BHEIIHKWY KOHTYP II0 OIpefe/ieHHOMY HallpaBlIeHUIo,
3aIIUTHBEIA KOHCTPYKT MTHOBEHHO MHTETPUPYETCS B €€ MOJIEKYJISIPHLIE 1IeNY ¥ HaUuMHAET pa3pyllaTh
UX B IIOTIBITKE BO3BPATUTh H3HaYaIbHYI0 opMmy. [Ipollecc BLI3BIBAET paciiag aTOMOB Ha COCTaBHEIE
3JIEMEHTHI, OCHOBHEIMH M3 KOTOPHIX SIBJISTIOTCS HeeIuMbIe OapHOHE], KOTOPEIE IPOI0IKAI0T
B3aMMOMIECTBOBATh C KOHTPOJIbHOM YCTaHOBKOM, 3alIMKJIMBAs MIPOIECC BIIJIOTh OO IIOJIHOU
Ne3WHTErpaluy KOHTaKTHOTO BEIeCTBa, UJIM OTKITIOUEHUST CaMOT'0 ITPOEKTOopa.

VKDHITHIY TAKUM HIIUTOM KOPaOIbh MPAKTUYECKH HEYSI3BUM I KHHETUYECKOT'0, YIIPaBIsIeMOro 1
IIJ1Ta3MEeHHOT0 BOOPYKEHHUS, OHAKO JIy4eBoe BCE ellle MOXKET YaCTUYHO MUHOBATh T'PAfIUEHT,
IIOCKOJIBKY Kopponupymoimi 3¢hdeKT He MTHOBEHEH U TpeOyeT HeCKOJIbKUX MUKPOCEKYH] [AJIS
pacIIenaeHust aTOMOB ¥ IO PU3ALAY BOJIH.

BTOpEIM HEHOCTATKOM SIBJISIETCS MaKCHUMaJIbHas M30JISIIIKS IPOEKTOPa OT BHEIIHEH CPenbl Ipu
paboTe Ha moyHOM MOITHOCTH. OcmabuB 3¢ HEeKT MOKHO HaCTPOUTh TPAfUEHT Ha ITPOU3BOJIBHOE
HalpaBjeHUe, TT0J00HO (a30BOMY IIUTY, OOHAKO 3TO BHI30BET cnaf 3ddeKkTa e3nHTerpaiuy, a Kak
CTIeICTBYE OMACHOCTh TPOHUKHOBEHMST CHAPSIOB CKBO3b IITHUT.

B ocHOBHOM HCIIOJIB3YETCA KaK OOIOJIHUTEIIbHEIM 3JIEMEHT 3aIlIUTH B KPUTUYECKUX CUTYalluAX, b1z (]0)
KakK aTaKYIOIl[I/IfI MOOYJIb KAIlITUTAJIbHBIX Kopaﬁneﬁ, HaHpaBHeHHbeI Ha YHUYTOXKEHNE MOCKUTHBIX.

TaxuonubI# ([]e3MHTErPUPYIOLINI) 3aC/IOH - 9TO pafuaibHas MaTpulla, oOpasdyeMasi U3 rpagueHTa
CUJIbHO 3aIlyTaHHBIX IICUOHOB (OHU K€ TaXMOHHBI), KOTOPhIe IIOCTOSTHHO BPAIal0TCS BOKPYT
reHepaTopa IOJIsi CTPOro 1mo ¢dopMe chepsl.

AHanoruyso 6apI/IOHHOMy, TaXMOHHOE II0JIE PAa3PBIBAET JI00kIe dTOMapHEBIE CBSA3U, HO Y HEIr'O €CTh
OIOWH KpI/ITI/I‘-IeCKI/Iﬁ HEeJoOCTaTOK.



[Tocne akTBaUXY U [0 fe3aKTUBAIMHU 00BEKT N0 TaXUOHHEIM 3aCJIOHOM HEeCII0CO0EeH K 1I000My
B3aUMOLEUCTBUIO C OKpyXKamwlel cpenoi. CHHTYIIPHOCTh TaKXkKe He CMOXKeT CPOPMUPOBATHCS
yepes rpafiueHT MaTPHILL, @ eAUHCTBEHHEIM ClI0COO0M MUHOBATh OHYIO SIBJITETCS KBAaHTOBAS
TeJIelIOpTalls Yepes3 YeTBePTYIO IPOEKINI0 HCKPUBJIEHNS, COTJIaCOBaHHAs CaMUM peJie, B
IIPOTUBHOM CJlydae CTPYHEI pa3noMa OyayT IepeHanpaBieHb Ha KDOMKY IO U TO YHUYTOXKHUT
BTOpPXKEHIIa.

BriepBble TEXHOJIOTHS 3apeTruCTPUPOBaHa KakK Mepa 3alluThl B bacTuoHax mpeaTedel, I03TOMY
MajioudydeHa U He UMeeT BOCCO3[aHHBIX CBepX/iepKaBaMU aHAJIOTOB.

Bropou tun - ®parmenTtapHble (Pa3meneHHbIE) IATHL:

®parmenTapubiit ®a30Beii [uT (3amUTHEI DKpaH) - 9TO pa3gpobIeHHass Ha MHOXKECTBO
HEe3aBUCHUMBIX JIyYeBHIX TPOEKTOPOB MaTpHulla, KOTOpas BMECTO PaguasibHOTO IJIa3MEeHHOT0 OKHa
dbopMUpyeT MHOXKECTBEHHEIE 9JIEKTPOMArHUTHLIE KOHYCHI, TaK Ha3bIBAEMEIE TTapyca, UK XKe:
«YeIyHKH», KOTOPBIE SIBJISIOTCS MOTYJIbHBIMU CKOIIJIEHUSIME OBICTPOTaCHYIIUX
BLICOKOSHEPTreTUYECKUX 3JIEKTPOHOB, HAIIPaBJIIeMBIX IPOEKTOPAMH B ONIPefieJIeHHYI0 CTOPOHY.

Braromapsi BO3MOXKHOCTY CBOOOIHO PEryIMpPOBaTh BEKTOP KaXKI0r0 IIPOEKTOPa OTAENIbHO, MaTpHlla
crioco0Ha (popMupOBaTh IUT /10001 KelaeMol (OPMBI, UYTO TOTEHLIMAIbHO YMEHBIIaeT pa3Meph
YKpbIBaeMOT0 00beKTa IIPaKTUYECKU [0 €r0 CXOOHOTO CUITY3Ta.

HemocTaTKOM CHCTEMBI CITy2KUT HECTAOMIbHBINA I'PAOUEHT, TPAHHUIIEl KOTOPOT'O IIPAKTUYECKH
MOMEHTAJIbHO TePSI0T 0TPaXKalouui MoTeHnuan 6e3 mepekpEecTHOro GOPCUPOBAHUS UHEIMU
ITPOEKTOPaMH, T.e. eCIIA OJHA U3 «UeIllyeK» BBIIIJIA U3 CTPOS], UITH PACCUHXPOHU3UPOBAHA C
OCTaJIbHBIMHU, T10JIe OBICTPO CHafeT.

[Tomo6GHEIE MIKTH Yallle BCETO UCIIOIb3YIOT KaK CAepKUBAIOIMY (HAKTOP B U30JANUN BaKyyMa U
HAITOJIHEHHOT'0 Ta30M IIPOCTPAHCTBA, T.e. B KAUeCTBe II0JIe-pa3aenTerei KopabeapHEIX aHTapoB,
KapIiepoB, ¥ aBAPUUHEIX CHCTeMaX, 00 KaK HAIPABJISIONINE B PA3IMYHEIX SMUTTEPHEIX YCTAaHOBKAX,
BKJTI0Yas MOOBIBAIOITHE JTa3€ePHI.

®parmenTtapubiii CnekrpanbHbi HluT (CnektpanbHbi KaMydisaxk) - 9T0 yCTPOUCTBO MO,
ynpasnenueM KWH, koTopoe melicTByeT B cuMOMO3€e ¢ pparMeHTapHLIMU IIATOreHepaToOpaMy,
perynupys BOJIHOBOM IIOTEHIMAI CUI0BOr0 6apbepa TaKuM 00pa3oM, UTOOH He IIPOCTO OTpaXaTh
(GOTOHHEIN TIOTOK, & BHIYKUCIIATH BEKTOPA YaCTHUIl U CO3[aBaTh UX AOIIENbraHTepEl, KOTOpEle OyayT
VCXONUTH U3 IPOTHUBOIIOJIOKHOIO BXOAALIEMY HallpaBIeHUs.

DaKTUYECKH PACCUMTHIBAET MJI HAaOMOmaTe s CUMYJISIINIO CPEeNbl 3a YKPHITHIM MaTpUIleH 00beKTOM,
TaKXKe 3allUINas OT JIEKTPOMAarHUTHON TUarHOCTHKM, OMHAKO WHEIE BUIbI CKAHUPOBAHUS MOTYT
00HapPyXUTh 00BEKT, UTO HaKJIa[bIBaEeT OIMpeIe/IeHHEIEe OrPAaHHYEHHS Ha CIIOCOOR! MCIIOIb30BAHMUS
CHJIOBOTO TIPOEKTOPA.

Owmnuu-Karanuzarop (I[IceBmoronorpaMma) - 3To MaTpulla aHaJIOTUYHAS 10 (PYHKIIMOHALY
(bparMeHTapHOMY IIUTY, HO BMECTO ra3a MUCIIob3yoas u GpopMupyouas cOopuMKoM MaTepUU



(MpUHTEPOM) YHUBEPCAIbHBIN, JIETKUY U NIOJYIIPO3PaYHbI MaTepuall Ha OCHOBE KePaMUKH, KOTOPBIH
o01alaeT OrPOMHOM MPOYHOCTHIO, HO B OTCYTCTBUU ITOCTOSTHHOT'O BEKTOPHOTO TI0JISI MPaKTUYECKHU
MOMEHTaJIbHO paclnafaeTcs Ha COCTABHBIE 3JIEMEHTHI.

OMHH OT/IHYAeTCs OT rOJIOrpaMMEBEI, KOTOpPas 3aJeP2KUBaAET TOJIBKO CI)OTOH]:I, HO HE Opyrue
(bHSPI‘-IGCKI/Ie YaCTHIEBI, T.€. OMHHU ABJIAE€TCA JOCTYIIHBIM K MHTETrPallun 06'BeKTOM, OOHaKO
(I)YHJIaMeHTaJ'IBHO oba IIPUHINUIIA TPEXMEPHOT'O IIPOEKTHPOBAHUA MaAJIO YEM OTIIMYAIOTCA.

Pesonupyromuii (HekorepenTHelil) baprep - 3T0 ynpasnisgemas MaTpulla B3aUMOCUHXPOHHBIX OMHU-
naHesen, YTO UCIyCKalOT KBaHTOBEIE BOJIHEL COPOCa XPOHO-POTAIMOHHEIX KOMAHT,
IIPOrPaMMUPYEMBIX MaKpPO-CKPUIITAMHU, YTO JAeT LUIUTY MaKCUMaJIbHYI0 HEKOTEPEHTHOCTH K 10001
BHEIIHEeW CTUXUWHOU Cpefie, U 4eM CUJIbHee MHTep(epeHIUs C IePeHOCYNKaMy B3auMOIEeCTBUY,
TeM MOIIHEee OTpaXKaloUIuy MOTeHIHal.

[TomoOHBIM 6apbep CUHUTAETCA IMOJTHOCThIO HEITPOHUIIAa€MEIM, HO B CBA3H CO CHeI_II/I(i)PIKOfI paﬁoTbI, OH
HOTpeﬁJ'IHeT KOJIOCCAJIbHOE KOJIMYECTBO 9HEPIrUU CPEeObl 1 ()i {0[0): (0] OMHHKATAJIN34aTOPY CYIIECTBYET
CTPOro omnpeneseHHoe KOJIM4eCTBO BpEMEHHU, BAPEUPYIOIITHUECA OT pa3MepPa KOHOEHCaTOPOB.

'ekco-pe30HATOPE Oaphepa aHAIOTHYHO (PparMeHTapPHBIM CIIOCOOHH K MTOCTPOEHHUIO JTFOOBIX
TpedyeMbIXx HOPM, UTO AejlaeT MAaTPUIy MaKCHMaIbHO T'HOKOM B 9KCIITyaTallld, a GakT TOTO, YTO
KaXX[Iblil OTHOEIbHEIN (PparMeHT MoAmepKUBAETCS COOCTBEHHBIM IIPOEKTOPOM IT03BOJISET
pacmpeensaTs TPAgUeHT B 3aBUCUMOCTH OT MeCTa KOHTAKTHOM MHTEeP(PEPEHIINH, T.€. II0Ka «X0JIO0CThIe
yelryiku» 6yIyT 9KOHOMHUTH 9HEPTHI0, IIOCTABIeHHBIE O] yOap HauHYT CTSITMBATh PE30HAHC Ha
ce0bst.

[ToMuMO KOJIOCCAJIbHOM 3HEPro3aTpaThl, eQUHCTBEHHBIM HEIOCTAaTKOM PE30HUPYIOLIETO IIIHUTA
SIBJISIETCSI €T0 HeBO3MOXKHOCTh K OTPaKeHHUIO aHAJIOTUYHEIX COOCTBEHHEIM KOJIeOaHUMH, T.e. IIPH
(GbH3MYecKOM KOHTaKTe OBYX MaTPHUIl IPOU30UOET WX B3aUMHas Je3UHTETPallds B CJIEICTBUM IIOTEPH
YACTHUIIAMHU PA3HOIOISPHEIX BEKTOPOB.

Ha momeHnT 930-T0 3Ta M3HA4YalIbHO BHE3EMHAs TEXHOJIOTHUS MaJi0 PaCIPOCTPaHeHa, OMHAKO
OOTIOMJIMHHO U3BECTHO, YTO €€ MCIIOIb30BalIl IPU CTPOUTENLCTBe «KOopoHEl MIMIIepaTopa», a Takxke
KaK 3allUTHHIM MOAYIb 3Be310J1eTOB: «HacoBou-XXI», «CupaBeqIuBOCTb», U Cepuu: «Muarapm».

KpaTkuit aHanu3 ¢peHoMeHa U ero UCTOPHUS:

MHOTYM U3BECTHO, YTO Takoe «CunoBoi [IluT», HO Mayio KTO 3HAET Kak OH paboTaer.

Vi3HavanpHO 9Ta TEXHOJIOTUS Oblla MPAaKTUUYECKU HeJ0CsATaeMOoM, HO C MPUXonoM « ICTUHEI» B
Cunenpguce 2532-r0 [0 H.JI., YeJI0BEUYECTBO 00PEsI0 HOBBIE, HEMEBICIMMEIE IOCeNIe 3HAHUS, BKITIoYas
OCHOBHI CIIEKTPO-ITPOTPAMMUPOBAHYS, UJIH K€ BO3MOKHOCTHU ONPeIeIeHHEIMUA Pagl0BOTHOBEIMU
KOMOMHALIUSIMU MEHSTh CBOMCTBA 3JIeMEeHTapPHBIX YaCTHUII, BK/II04as UX HallpaBeHUe U Maccy.

OTKpHITHE OUCTUHE QyHIaMEeHTAIbHEIX TOHSATHN He 3aCTaBUIO ce0s1 OOJT0 XKOaTh, OOHAKO IIPeXae



YeM BOCIIApPUTh K 3Be3[aM, Heo0X0quMO ObIJIO 3aIUTUTLECS OT UX THEBA, YeM U 3aHSJICS HYJIeBOM
MHXKEHePHO-HUCCIIeIoBAaTeIbCKUH 0Taen cekTopa HuxoH mom pykoBoacTtBoM HOHo IllureidT™aH.

ViMest Ha pyKax Bce HeoOxXomuMble 4acTh «ICTHHBI», IPYyIINia Y4eHbIX yKe K KpoHumy 2542-ro [0 H.JL.
CMOTJIa CTaOMIN3UPOBaTh IIEPBHIM IPOTOTHUII TaK Ha3bIBAEMOT'0 BEKTOPHOTO 110711, 6071e€ U3BECTHOTO
Kak «CumnoBont IIIut».

YcTaHOBKA 110 BEKTOPHO-BOJIHOBOM KOHBEPCHUHY 3aPSKEHHBIX YaCTHII ITO3BOJIMIIA ITPH ITOMOIITH
IICUOHU3AlNY IIePEHOCYUKOB B3aMOOEHCTBUM ONPEeNeIeHHEIM KOJIOM, CHHEPTUYHBIM C MX 0a30BhIM,
pas3mensiTh 3JIEMEHTH 3alaHHBIX MOOU(HUKAIIWH, HallpaBlIeHUH! ¥ MacC APYT OT OPyra, CTaB HACTONIBKO
HEe3aMEeHMMOM B 00MX0fe, YTO IPENCTABUTh KU3Hb 0€3 Hee yKe HeBO3MOXKHO.

Cromnb 06bIIeHHOE [I7I9 HAaC C BaMK BEKTOPHOE IT0JIe ceidac MUCI0Ibh3yeTcs: abCOMI0OTHO TOBCEMECTHO,
OT JOBOJILHO IIPUBBIYHEIX BeIel, HaBPoae KOHBEPTepa MaTepHH B IOPTOBOM aBTOMATe, 1
U30JISIIHOHHEIX OTPaf Ha MPOMYCKHBIX MYHKTAX, 0 MOHYMEHTA/IbHBIX 3aLTUTHHIX MaTPHUII
KOCMMYECKUX TUTAHOB, YTO MOTYT KapAMHAJILHO OTINYAThCS APYT OT APyra B MeJIodax.

Knaccuyecku BCce IMUTH OeI9TCA Ha PpaiguallbHEIE, HAIIOMHUHAIOIIIHNE ccbepy, KOTOPEIE UCIIOJIb3YIOTCA
OJI TIOKPBITHSA KPYITHBIX IIJIaHETAPHBIX U 0p61/ITaJIbeIe 06'beKTOB, u Q)paTMeHTapHBIe, KOTOPEIE Yallie
BCTPEYAIOTCA y CHJI IIPABOIIOPsAOKA, KaK MACKUPOBKA, UJIN B BUIEe OMHHU-TIaHEJIeH, HCIIOJIb3YEMEIX
JaXe HHCTPYMEHTApPpHUeEM, Ha KOTOPOM BBl YUTAETE 3Ty CTATEIO.

®parmeHTapHbIE IIUTHL KaK HalpaBieHue 00jiee BCETO Pa3BUTH Y DKBUCTEINA, Bedb AJg GheomanbHbIX
Kopabiieit OHU (paKTHIECKH 3aMEHSIOT OPOHIO, UTO TO3BOJISIET YMEHBIIUTE HE TOJTBKO CUIY3T, HO U
BEC IOHUTA, & COOTBETCTBEHHO U 3aTpaylBaeMble Ha €r0 CTPOUTENIbCTBO PECYPCHI.

[Tporte roBops, 3To Oojlee YeM pyHOaMeHTaIbHAs TEXHOJIOTHS, KOTOPYI0 HaBepHsKa pa3paboTanu Obl
B OTIpefie/IeHHbI MOMEHT MCTOPUH, HO 110 CTeUEHHUI0 00CTOSATEILCTB IIEPBEIM 3TO CHelalu UMEeHHO
OKBUCTEJIIA, YeH OTPHIB OT MHAEIX CBEPXEPKaB KaK MOHOIIOIMUCTA Ha BEKTOPHELIE TIOJIS Teleph
IIPAKTHYECKH HeHocsIraeM, 1 XpaMOBHUKH 00 9TOM ITOMHST, OCTaBasiCh CAMbIMK OCBEIOMIEHHBEIMHU
cobecegHUKAMU, €CTU HYKHO IIOTOBOPUTDH O CUJIOBOM IIIUTE.
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