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OTcyTcTBHE TPAIUIIMOHHOTO TEIUIOHOCUTENS], CTEPUIIBHOCTB IpoLiecca U
0e3bIHEPLIMOHHOCTDb PErYJIMPOBAHUSI HArPEBOM B padoyeil KaMepe — TaKOBbI
r1aBHble npeumyiectsa CBY-nieueit, KOTOpble CErogHs paayloT X035€B B KaXKJI0M
nome. CBY-, iy MUKpPOBOJIHOBAS, N1€UYb CITYKUT JIIOASAM JOBOJIBHO JI0JITO MPU
COOJTIONIEHUY HECJIOKHBIX MPpaBUJI SKCIuTyataiu. Koraa e 3Tu mpocTble mpaBuia
HapyatoTcs, To peMoHT CBY-neun, Kak u JII0OOH PEMOHT pa/IMO3JIEKTPOHHOM
anmnapaTypsl, OOXOJUTCS JIOBOJILHO IOPOTO U MHOT/IA SIBJISIETCS HepeHTa0eIbHbIM
B CPaBHEHMH C TIOKYIKOM HOBOT'O YCTPOKCTBA.B KHUIE paccMOTpEHbl yCTPOUCTBO,
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OOJIBILION CIIOKHOCTBIO, KaK MPABUJIO, MO3BOJISIET COKOHOMUTD U BpeMsi, 1

aenbri. KHUra 1J1s1 MMpPOKOro Kpyra yuraresieit, pa3oupaioliuxcs B IEKTPOHUKE,
HE JKeJIAloIIKX MeperiaynuBarh 3a TO, YTO MOKHO IONPABUTh CBOMMU PYKAMHU.
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Anjgpen Kamkapos
MuKpPOBOJHOBBIE I1€9YH HOBOT'O
IMOKOJIEHHS: YCTPOIMCTBO, JUATHOCTHKA
HEHUCIPABHOCTEN, PEMOHT

1. YerpoiictBo CBU-neuei

1.1. CekpeTnl onpaBJaHHON MOMYJISIPHOCTH
COBPEMEHHBIX MUKPOBOJHOBBIX Ie4Yel

Bce nim oyt Bce criocoObl MPUTOTOBJIEHUS UM CBOASTCS K OTHOMY — pa3orpeTh HOCydy
U €€ COIEPKHUMOE, TO ECTh HAIPETh CKOBOPOIKY WJIM KaCTPIOJIIO M, COOTBETCTBEHHO, €€ COIEPKUMOE.
JKnate mpuxoguTcs JOBOJIBHO JI0JITO, ITPU 9TOM €ILE ¥ OTPOMHOE KOJIMYECTBO TEILIOTH TepseTcs. Tak
moay xwm cronetusasmu. Ho B 1962 rony anonckasa ¢gpupma SHARP nepBoyt Hanaguina MaccoBoe
IIPOU3BOJICTBO OBITOBBIX MUKPOBOJIHOBBIX Meveil. Henb3sl ckas3arh, 4To UX cpa3y BCTPETHIT aKUOTak-
HbIl cripoc. Ho Hanboree mporpeccMBHO MBICISIIIE JTIOAW CTaIM UCKATh BBIXO/ M HAIIUTA €ro — JJIs
HUX BBIXOAOM cTajio npuMeHenne CBY-neyku, nHaye — MUKPOBOJTHOBKH.

I'pasxnanun CIIA, unxenep I1. b. Cnencep, 3a KOTOpeIM IPU3HAETCA CllaBa IEPBOIO 3allaTeH-
toBaBLero npuHuun CBY-Harpesa 151 HeOoIbIIMX 00BEMOB, ITPU UCciIeA0BaHNU u3nyyvatens CBY-
BOJIH OOHAPYKWJI, YTO TIPH OINPE/eNICHHON YacToTe U3ITydeHrs HaOIoaeTcss MHTEHCUBHOE BhIeIe-
Hue Teria. B 1945 rony CrieHcep nosy4ums1 aTeHT Ha UCTIONb30BAHNUE MUKPOBOJIH B ITPUTOTOBJIEHUN
ensl, a B 1949 rogy no ero narenty B CILIA Obuti npon3BeieHbl IIEpBble MUKPOBOJIHOBbIE TIEUM AJ151
OBICTPOIl «pa3MOPO3KU» CTPaTErMUECcKMX 3aracoB MPOayKToB. To ecTb, Kak 310 yacto ObiBaeT, CBY
n300peny /17151 BOGHHBIX HYXK/I.

IlocrenenHo U rpaxaaHCKue BEJOMCTBA NOIYYWIN JOCTYI K HEKOIJa CEKPETHBIM IIATEHTaM U
pa3zpaboTKam, OTCIoa MOMLIO MaccoBoe Mpon3BoacTBO CBY-ycTaHOBOK /7151 ObITa, KOTOPBIE CETrOIHS
MOXHO BCTPETUTH IIOYTH HA KaxXJIOU KyxHe, U He Tonpko B CIIIA, HO u no Bcemy mupy. U xora
HEKOTOpBIE JIeSITENI He TIePecTaloT yTBepKIaTh, YTo m300peTeHue tokaiabHoro CBU-reneparopa, a
TOYHEE €r0 BOCIIPOU3BOJICTBO B I'PaXJAHCKOM c(pepe HaHECIIO OTPOMHBIM YPOH CEKPETHOCTH U BOEH-
HOU ITPOMBIIIEHHOCTH, KO€ B YeEM OHM IIPaBbl, HO KO€ B YeM HeT. Tak, IaTpuOoTUYECKN HAaCTPOEHHbIE
«CHEUUAJIUCTBD» YTBEPAKJAIOT, YTO BKJIIOYEHHOM B AKTUBHBIA PEXMM Ha MAKCUMAJIBHOM MOIIHOCTH
800 BT 0OBIYHOI OBITOBOM «MHKPOBOJIHOBKOW» MOKHO «IIPHBJIEYb» WJIM U3MEHUTh MYTh «yMHOI»
KPBLJIaTOM PAKETHI TUIA «3EMJI-3EMJISI» U «BO3yX-3eMJIs1». beiToBasg masiomoiHas CBY-ycraHoBka
— MMKPOBOJIHOBAs IIeUb — JI0 CUX NOP UCTIOJIB3YETCA B PSZIE CTPAH TPETHETO MUpPA Kak JIOBYILKA IS
paKeT NPOTUBHOM CTOPOHBI.

Ckaxy cpasy — 51 He SKCIIEpUMEHTHPOBAJ, HO IAHHBII MTPUMEP MOXET BO3OYAUTh T'MIOTE3Y O
TOM, YTO T€ YCTPOKCTBA, O KOTOPHIX MbI C BAMHU Ha4aJI TOBOPUTH B 3TOi KHHTE, 00JIa1al0T TIOUCTUHE
Oe3rpaHUYHBIM MOTEHLIMAJIOM B YacTU MX NpuMeHeHus. [103ToMy, KOHEYHO, 1 HECMOTps Ha TO, 4TO
CO3JaTeNI TAKTUYECKUX KPBLIATBIX BOOPYKEHUH YK€ JaBHO M3BJIEKJIM BBIBOIBI U3 IIEPBHIX HEyIau
Y TIOTEPb PaKeT, BHE3AITHO OpHEHTUpYIOIUXCcsl (OTKJIOHsonmxcs)) Ha CBY-1oByIiku BBUY OOBIY-
HBIX «MHUKPOBOJIHOBOK» OBITOBOI'O IpeJHa3HaYeHus1, B CTpPaHaX TPETbero Mupa, Ije Tak UM UHaye
UCIIONB3YeTCsl ycTapeBlliee BOOPYKEHNE, MUKPOBOJIHOBKHM 0c000 nomyJ1sipHbl. OJJHaKo JaBaiite oOpa-
THMCSI HE TOJIBKO K BOEHHOM cepe MX MPUMEHEeHHs1, HO U K Cyryoo TpakaaHCKON 0ONacTu — st
YZIOBJIETBOPEHUSI COOCTBEHHBIX TACTPOHOMUYECKUX U3BICKAHUIA.
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Kak 310 Bce neiicTByeT Ha ITPOLYKTHI U Ii€ TOT HEBUAMMBIN «IIIaliTaH», KOTOPbIA MX HarpeBaeT
B 3aKpbITOM, SKPAaHUPOBAHHOM (METAUTMYECKOM) KopItyce ycTpoiicTBa? MOXHO JIM UM YIIPaBisTh,
a B cllyyae HamoOHOCTH — OTPEMOHTUPOBATh, YTOOBI IPOAATH B CTPAHBI TPETHEro MUpa?

[TpurotoBieHye MUIIH PY TOMOIIY MUKPOBOJTHOBOH NIEYH — 3TO IEKTPOMArHUTHOE BO30Y K-
JeHNe COIepXKaIIUXCs B MPOAYKTaX MOJIEKYJ BOAbl. MTHOBEHHO MPOHUKAs B TIIYOMHY KycKa Msica,
BOJIHBI TIOTJIOIIAIOTCS COZIEPKAIIMMMUCS B HEM MOJIEKYJIaMH BOIbl. OT 3TOro MOJIEKYJIB BO30YkK/1a-
I0TCSI, UX TETJIOBbIE KOJIeOaH!s YCHIIMBAIOTCS, OHU CTAJIKUBAIOTCS IPYT C IPYroM. A 3TO U eCTh IpH-
YHMHA TOBBIIIEHUS TeMrepaTtypsl. Takoe e ycraeHue KoneOaHuil U CTOJTKHOBEHHUsI MOJIEKYJT TTPOUC-
XOSAT, €CJIM TPAAUIIMOHHO TTOCTABUTD MUIYYy Ha OroHb. C TOW pa3HUIIEH, UYTO OT OrHsI BO30OYkKJICHHUE
MOJIEKYJT MEJJICHHO TIepejaeTcsi OT HapYKHBIX CJIOEB K BHYTPEHHUM, 3aTO MUKPOBOJIHOBASI SHEPTUS
MIHOBEHHO ITPOHUKAET Ha TIIyOHHY OT 2,5 110 5 cM (1T03TOoMY O0JIee TOJICThIE KYCKU JIydllle pa3pe3arh).
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1.2. YeTpoicTBO MUKPOBOJHOBOM NEeYH

Baxno MOHUMATb, 4YTO HE BCEC TO, YTO HAIIMCAHO B PYKOBOJACTBE IIO IKCILTyaTallun 6I)ITOBI)IX
CBY-neueii (0cOOEHHO 3TO KacaeTcs MepeBOJHBIX PYKOBOJICTB), ABJISAETCS Mpapion. Yarie Bcero 3to
TaK Ha3bIBaeMas MOJyNpaB/a: C OHOW CTOPOHBI, BCEe BPOJie ObI M BEPHO, HO YaCTO OKA3BIBACTCS, UTO-
TO HeocKazaHo. To ke OTHOCHTCS K SIBJICHUSIM U TPOIeccaM, KOTOPbIe MOTYT ObITh OMACHBI JIJISI
JKU3HU U 3[I0POBbSI YEJIOBEKA WU €ro Bellen.

He Tak maBHO MHHYO BpeMs (a MOXET ObITb, €Ille U He MUHYJIO), KOTr/la IOPTaTUBHBIE OBITO-
BbI€ JJO3UMETPHI MOJIb30BAJIMCh OTPOMHOM NOMYJISIPHOCTBIO Yy HacesneHus. Het, koHeuHo, He Kaxaas
CEMbs UMeJIa B KBAPTUPE, 3arOPOIHOM JIOME SIIEPHBIA PEaKTOP, HO MPOAYKTHI U T€ BEIIH, YTO MOKY-
TMaJIM C PYK ¥ Ha PBIHKAX, SIBHO TPeOOBAIM KOHTPOJISI CBOETO COCTOsHUA. HeT-HeT, na 1 3ammkaauBal
JO3UMETP. . .

Io Toi e mpuurHE CerofHs MOKYMaloT IPUOOPHI Ui 3aMepa YPOBHSI MECTUIIMIOB B pa3iny-
HBIX IJI0JaX IIPpUPOOLI.

OI[HI/IM N3 UCTOYHUKOB He6JIaFOHpI/IHTHOFO BO3H€ﬁCTBHH Ha OpraHu3M 4YCJIOBEKa ABJIACTCA
U3Jy4eHue cBepXBbhICOKUX yacTtoT (CBY), ninm Tak Ha3piBaeMoe MUKPOBOJIHOBOE U3iyueHue. U nasee
Mbl OyeM roBopuTh 0 CBY-meun kak sSipKkoM mpumepe JeKTPOHHOTO YCTPOMCTBA ¢ TeHepaTopoM
CBY-uznyuenus (MarueTpoHoM) (cMm. puc. 1.1).

Puc. 1.1. Brewinuii 610 6v61mogoti MUKpo8oAHO80I nevu

Kpome noreHnmanbHO onacHoro A yenoBeka U KUBOTHBIX CBY-usznydenus, MUKpOBOJIHO-
Bas Meysb (J1ajee — revb) Co3JaeT CUIbHOE JIEKTPOMArHUTHOE U3JTyYeHHEe, KOTOPOE OKa3bIBAET OTPU-
LaTeJbHOE BO3/ICHCTBHE HA HEKOTOpbIE NMPEJMEThI M BEILH, K IPUMEPY Hapy4HbIE 4achl C JIEKTPO-
MarHUTHOM CUCTEMOH (M Jpyrue).

Ha puc. 1.2 npencrasinena CBY-neus Panasonic ¢ OTKpPBITEIM KOPITYCOM.
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Puc. 1.2. CBY-neuvr Panasonic co cHsamoii KpuluKoli kopnyca

Ha puc. 1.3 nan By Ha oCHOBHO# 371eMeHT reHepatopa CBY-neun — MarueTpoH.



A. 1L KEII_HKllpOB. <<MI/IKPOBOJIHOBBIC II€YH HOBOI'O ITIOKOJICHUA. YCTPOﬁCTBO, JUAarHoCTuKa HGI/ICHpaBHOCTeﬁ, PEMOHT>»

o i‘:::: -

]

[
i i
U 2M211A-M

15 T a2
L B

Puc. 1.3. Kpynnvuii 6uo Ha mazHempou

Ha puc. 1.4 npeacrasnien Buj Ha ucrouHuk nuranust CBY-neun.

Puc. 1.4. Buo (kpynno) na ucmounux numaruss CB4-neuu
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HoBoe ycTpoiicTBO, Kak mpaBuiio, padoTaeT HafekKHO U He SIBJISAETCS] HICTOUHMKOM BPEIOHOC-
HOT'O M3JTyY€HHUsl BHE CBOErO KOpIIyca, HO BCE € JIydllle He KJIacTb Ha HEee 4Yachl, COTOBHIE TeJle-
donst 1 apyrue npeaversl. CBY-nieun, moObIBaBIasi B pEMOHTE BHE CEPBUCHOTO IIEHTPA, B KOTOPOU
3aMEHSICS] OCHOBHOM JIEMEHT FeHepaTopa — MarHeTPOH, C MIOBPEKIEHHBIM KOPITyCOM WJIM UMEIOIIast
MOBPEXJICHUSI padoyueil KaMepbl, BOJHOBOAA U IPyrHe HeJOCTAaTKH, TOTEHIIMAIBHO OMacHa JIs 3710-
POBBSL.

UrtoObl BHISIBIIATH TaKWE TIEYH U JPYTUe YCTPOKCTBA, UCTIONb3YIonHe reHepatopsl CBY-u3imy-
4yeHus1 (COToBble TesiehOHBI), IO BOHUKHOBEHHST HEOOPATUMBIX MOCJIEACTBHNA AJIs1 310POBbs, CYIIle-
ctByloT MHAUKaTopel CBY-n3nyuenus. [Ipocreiias cxema nnaukaropa CBU-usny4yenus npeacras-
JieHa Ha puc. 1.5.

Il
i

@ [ ]
Metnsa C

13 NPOBONOKK IF
0,5-1 M 0.9

= L

LNeTexropHein CBY-quon

Q @
Tectep

[TetTns — 310 OTpe30K MeAHOTO MpoBoaa AuameTpom 1-1,5 mm. [1jist 3TOM 116711 BIOJIHE MOXO0-
JUT MIPOBOJIOKA JIJ1s1 TOUEYHOM ek Tprueckor ceapku. CBY-auon — auon tuna 2A202A, IK-B8 nim
aHaJIornyHblid. Tectep — MULIMaMIepMeTp ¢ KaToJoM IOJTHOro oTkJoHeHus crpenku 100 MkA. B
JaHHOM Cllyvae JIydllle IPUMEHHUTh CTPEJIOYHBIN nproop, Harpumep 114342, 114317 wnum ananorny-
HbIA. HenonspHbiii KoHeHcaTop — 000, Hanpumep tuna MBM

Puc. 1.5. Ilpocmas cxema unouxamopa CBY-uzayuenus, Komopyro MONICHO coopamv camocmo-
AMenvLHo

V3en coerHeHN 1 MarHETPOHa C UCTOYHUKOM IIUTAHU S COAEPKUT MEPEXOJHbIE KOH/IEHCATOPHI,
KOTOpbIE (COBMECTHO C JPOCCENSIMHU ) 00pa3yoT (PMIIBTP /IS 3alUTH OT IpoHUKHOBeHUs1 CBY-n3my-
YEeHHUs U3 MarHETPOHA U BOJIHOBO/A BOBHE. [IpuHIMIT TPOBEPKM MUKPOBOJIHOBOM NEUM HECIIOKEH —
«TIETII0» C MUKPOAMIIEPMETPOM MEJIEHHO ITPOBOASAT PAAOM € KOPITyCOM MUKPOBOJIHOBOH Ieuu (Ha
paccTosiHUM OT Hero 1-6 cm).
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Puc. 1.6. Bvimoeoii uugpposoii wacmomomep

MCIUICHHB.H CKOPOCTb «CKAHUPOBAHUA» HY)KHA IJIA TOrO, YTOOBI 3a(pI/IKCI/IpOBaTb MHKPOBOJI-
HOBOC€ M3JIyYCHUEC B HanOoJiee OMAacHOM 30HE IEeYH.

FCHCpaTOP CBq—H3Hy‘{eHHH BKJIIOYACTCA B II€YM HE IMOCTOAHHO (BO BpEMA NPUTOTOBJICHUA
HI/IH_[I/I), a IEpUOJUYCCKU. TO 3aMETHO U BU3YAJIbHO: 9YTbh MEPKHET JIaMIla IOACBETKU BHYTPU pa60—
qen KaMEphI II€YN U 1yYTb oonee IOYMUT II€Yb ITPU BKIIOYECHHUU I'€HEPATOPA.

11
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KoHen 03HaKOMHUTEJIBHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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