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[logeOogHOA nogka

coCTaBe COBETCKOTO MOABOTHOTO (hJjIo-
Ta, y4aCTBOBABIIIETO B MOPCKUX Cpaske-
Huax Beaukxoir OreyecTBeHHOM BOMHBI,
YHCJIUIIUCH MMOABOAHBIC Kpelicepa THIIA
«K», KoTOpbIe MOJMYyUYHIN y HAIIUX MO-
PAKOB JacKkoBoe HazBaHue «KaTroma».
ITO OBLIN KPYIIHBIE KOPA0JIM, COIIOCTA-
BHUMBIE 10 BOTONU3MEII€eHUIO C CAMbIMMU
OooNbIIMMHU MTOomJoaKaMu I'epMaHuUMH,
dpanmuu, CIITA u Aarauu. Ux ucro-
PHUsa BeeT CBOe HAYAJIO OT KOHI[eIITuii
TIOABOIHOM JIOKH, MPOpPadaThIBaABIINX-
ca B CCCP, — sckaapeHHOH IMOIBOTHOMI
JOOKHY ¥ TIOOBOTHOTO Kpelicepa.

Takasa xKoHumenuua B 1920-e roasri
IMOJb30BaJjIach OIIPeadeIeHHON IIoIry-
JAPHOCTHIO 3a pyoe:xom. Hanboabiiee
pPasBuTHe OHAa moJayuujga B Beauko-
OpUTAHUH.

CCCP crpeMuica MMeTh B COCTaBe
cBoero (ora Te Ke KJjacchl U IIOJ-
KJIacChl KOopalJeil, YTO M y BeayIux
Mopckux nepskap. IlosTtomy y:ke K Ha-
yaxy 1920-x roagos cpeau ILJIaHNPOBAB-
IMNXCSA K CTPOUTEJIBCTBY KJIACCOB IIOMI-
BOJHBIX JIOMOK IIPeayCMAaTPUBAJIHUCH
MOABOOHBIN Kpelicep ¢ MOIIHBIM ap-
TUILJIEPUIHCKUM BOOPYKEeHHEM U 3CKA-
peHHas moaBomHAaA Joaka. OTaenbHbIE
YepThI 3CKAIPEHHOCTH IMOABOIHBIX JIO-
JIOK OBIIIM BBEIEHBI Ha JIOOKAX THIIA
«J{», HO B TIOJTHOM Mepe KOHI[eNI[MIO
BOILIOTHJIM IIPM CTPOUTEIBCTBE JIOTOK
Tuna «II». Tpu Joaxu 3TOrO0 THIIA,
crpoamueca B 1931 — 1936 romax,
OTHAKO, OKa3aJINCh CTOJb HEyIAaYHBI,
YTO y3Ke depe3 2 roga IocJje BCTYILJIe-
HHUS B CTPOIi OBLIM MMePeBeIeHbI B y4eo-
HbIE TOoapa3aeieHusd.

KoHuenuusa moaBOOHOTO Kpeiicepa
¢ majdpHOCThIO Iasanudga 12 000 muas,
aABTOHOMHOCTBIO 45 CYyTOK M BOOpYIKe-
HueM u3 aByx 100-mM opyaui mpm
MaKCHUMAaJbHONH CKOPOCTHU XO0Ja BCEro
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12 yamoB 6nlya mpopaborana B 1930 — 1932 ro-
Iax, HO IPAKTHUYECKOrO BOILJIOIIEHUSA B TO BpeMs
He ToJyYnJia nu3-3a HeJocTaTKa (pruHAHCUPOBAHUA.

B 1932 roxy 0b1710 perreHo cos3xaTh KOMIIPOMUCC-
HBIHA IIPOEKT OOJIBIION JIOAKM, COUETABIIUMN BBICO-
KYIO CKOPOCTDH HAJIBOJHOT'O XOJAa 3CKAIPEHHON JIOI-
KU ¢ GOJIBINION AAJBLHOCTHIO ILJIABAHUA U MOIITHBIM
BOOpYJKeHIeM Kpeilicepckoii sogku. IIpopaboTka
STOU KOHIIEIIINU OcyIecTBaamachk B 1932 — 1934
rogax ¢ yu4eToM OIIIMOOK, JOIMYIIeHHBIX IIPU CO3aa-
Huu Jogok tuna «II», HemocTaTKM KOTOPBIX OBLIN
OUEeBUIHBI YiKe K MOMEHTY 3aKJIaIKU.

IIpoekT TaKoi JTOAKY, IIOJYUUBIIHN 0003HAUEHIIE
K9-9 («kKpeiicepcko-scKagpeHHAsd» ), ObBLI IIPEAJIo-
sKeH B Hauajie 1935 roza mavanpHuKOM OTIesa IIo-
BogHOTO Kopabiecrpoerusa HUU BoenHOTO KOpabJie-
crpoeuusda M. A. PygHUIIKM, KOTOPBIHA 1 OBLI yT-
BePIKAEH KaK HamboJiee yaauHbIii. B uecThb cBOero
cosgaTesid Jogku tuna «K» mopoii Tak:ke 0003HAUA-
forca kak KP («Kpeiicep Pyagaunkoro»). Xapakre-
PHUCTHUKHN IIPOEKTAa MOoABOAHOro cymsHa K9-9 ObLim
HACTOJBKO MHOI'000EIN[aIoIM[MMHU, UTO, B COOTBET-
cTBUU ¢ IpuHATOH B 1936 rogy xopabecTpouTe b-
HOM IIPOrpaMMOli, BCe CTPOUBIIMECA B JAJIbHEHIIIEM
00JIBIITIE TTOABOAHEIE JJOAKY MOJIMKHBI OBLIN IIPUHAI-
JIeXKATh K 9TOMY THUIY.

CTpouTesbCTBO BCEX JIOMOK CEPUM OCYIITECTBJIIA-
gock B Jlemunrpage. Ilpu cTpouTeabCcTBE JOLOK
Tuna «K» BBOAMJICS pPAL HOBIIECTB, TAKUX KakK
IeJIbHOCBAPHOM JIETKUM KOPIYC, XOTA U B coUeTa-
HUU ¢ KJEMAHBIM IPOYHBIM; TOHKOCTEHHOE CTaJIb-
HOe JINThe.

Bcero B 1936 — 1938 rogax 6b1y10 3a10:%eH0 12
JIOIOK STOT0 TUIIA, M3 KOTOPBIX M0 Hauaja BOMHBI
BBesiu 6 u cocpemorouniu ux Ha CeBepHOM (oTe.
Eie 4 moaxu BanTuiickoro (paiora ObLIN IOCTABJIE-
HBI HAa BOODPY’KEHUHE yKe B XOJe BOWHBI, mATasd
BCTYIIIJIA B CTPOH VIKe K ee KOHILY U B 00EBBIX [eli-
CTBUSX He yUacTBOBaJa, a eIlle OAHa TaK W He ObI-
Jia TOCTpoeHa.

TAKTUKO-TEXHUYECKMUE OAHHbIE
noaBOAHbIX NTOAOK TUNMA «K»

Boaouamew,eHne HaABOOHOE ...........- 420 T
BoaouameweHme nogBoaAHOe .......... 2104 1
1T coooocooooooo0o0000000000000000000000000 97,7 m
Lo ] T 7,4 m
CpenHAN OCABKA c..cvevmrnrnnsnsnsnnnnnnnns 4,04 m

CunoBasi ycTaHOBKa:

.................. 2 pnsensa AO0KP 2x4200 n. c.,
........... ansenb-reHepartop 3BK3 800 n. c.,
............ 2 anekTpoaeuratena 2x1200 n. c.
BoopyxeHue:

................................. 2 100-mm opyausa,
.................................... 2 45-mM nywkm,
.............................. 2 7,62-mm nynemMmeTta
TopneaHO-MUHHOE BOOPYXEHUe:

6 HocoBbIx 533-MM TOopnegHbIX annaparToB,
4 KOpMOBbIX TOpnegHbix 533-Mm annapara,
24 Topnepbl, 20 MuH 3arpaxaeHust

CraHZapTHBIN 9KUIIAXK IIOABOIHON JIOAKU TUMA
«K» cocrosan us 67 guenosek — 10 odpumeposn, 20
cTapiine U 37 MaTpPOCOB.

Ha noxkax, BoepBbie B COBETCKOM IIOABOIHOM
¢Jy0Te, UMeNNCh BAHHBI U AYIIEBbIe AJIA JIUYHOTO
cocraBa, OMHAKO BaHHBI OBLIM CHATHI CO BCEX JIO-
IOK BCKOpe IIocJie HauaJja BOWHBI, a AYIIEeBLIMU
MIPaKTUUYECKU He MO0JIb30BaJINCh M3-3a MAaJIOTO Ha-
mopa ropAueil BOALI 1 HEOOXOAMMOCTU dSKOHOMUTE
IIPECHYIO BOIY.

IIpouHnsblii KopIiryc JIOAOK THHa «K» B roabl BOMHBI
IMoKasaJj cebsa BIIOJIHE OTBEYAIOIUM TPeOOBaHUIM.
ITpouHOCTE K€ JIeTKOT0 KOpIIyca OKas3ajiach SBHO
HEeJOCTAaTOUHOM, KaK M3-3a CIIEIITHO YMEeHbIIIeHHOM’
mepes caMbIM HAUAJOM HOCTPOMKM TOJIIIUHEI JIKC-
TOB, TaK U M3-3a He OCBOCHHOH [0 KOHIIA TE€XHOJIO-
TUU CBapKMU.

Panp mpobsiem mocraBisaima U cuoBasA yCTAHOBKA
aonok. Tak, nusenbuble asuraTeau KPP paboraau
B HAIIPAYKEHHOM PeyKMMe U ObLIU MOABEPKEHbI ObI-
CcTpoMy m3HOCY. BTo06aBoOK mMX pacxo TOIJIMBA IIpe-
BBICIJI 3AILIAHMPOBAHHBIN M COCTABJIAN, O JAHHBIM
coopaurka HTK BM®, ot 5,5 1o 8 T Ha X0q0BBIE
CYTKH, UTO CHMIKAJIO PeaibHYI0 aBTOHOMHOCTD JIO-
IoK 1o 30 — 45 cyTOK BMeCTO IPefyCMOTPEeHHBIX
npoekToMm 50. ITo raHHBIM 'Ke KOMaHAVPa OpUTaabl
Banruiickoro ¢giora, pacxoj TOIIJIMBA IPU MaHEB-
PUPOBAHMY HA MO3UITUHU COCTABJAT M0 8,5 — 10 T,
YTO B YCJOBUSX 3MMHEr0 BpeMeHU UM TOTJaIlHei
OIlepPaTUBHO#M 00CTAHOBKU CHUIKAJIO aBTOHOMHOCTD
Jonku u BoBce 10 20 — 24 cyToK.

ITogBonubie Joaku Tuna «K» aKTHBHO KMCIIOJIb30-
BAJINCh B XOJl¢ BOMHEBI HA KOMMYHUKAIIUAX ITPOTUB-
HuKa B BagTuiickom mope u y 6eperoB Hopseruwu,
BCET0 32 HUMU YMCJIATCSA IOTOILIEHHBIMU 16 cymoB
obrmmuM TouHaKeM 27 236 6pT 1 9 60eBBIX KOpPaO-
Jleli IPOTUBHUKA, a MOBPEKICHHRIMU — 2 CyAHA
ToHHa:KeM 15 979 6pT u 4 60eBbIX KopabJid.

K KouIy BONHELI yIieaean 6 JOJAOK 5TOr0 THIIA,
KOTOpPbhI€ OCTaBaJNCh HAa BOOPYKEHUU COBETCKOTO
daora go cepenuubl 1950-x romos. C 6 mo 14 ampe-
asg 1949 roga «Karioma» nmpuHMMAaia ydyacTue B
OKeaHorpaduuecKoil paboTe B paiioHe apxXuiejara
Hosasa 3emusa. ITocae BeiBoga us cocraBa okoJio 20
JIET CIY KIJIa TPeHUPOBOUHOM 0a30i Iad oTpaboT-
KU O0pBOBI 3a :KuByUYecThb. Becuoii 1981 roga 6niia
mocTtaBjeHa B miaaBgok TIII-12 ma 3aBome ropona
Ilonapuslii gi1a npeodbpasoBaHuA B My3eii 00eBOit
ciaBbl. B HacToamlee BpeMsa KpacHosHameHHas
noaBonaHas goaka K-21 aBiasercsa ¢puiruaaom Boen-
HO-MopcKoro my3sess CeBepHoro ¢JioTa.

HNaroroBiaeHue cTeHAOBOU MOLENIN KPercepCcKon
noxaBoguou jgoagku K-21 (puc. 1) HauHUTE C OCTOBA
Kopiryca. HakieliTe HA TOJICTBIA KApPTOH YaCTU JU-
aMmeTrpasbHO# miaockocTu ([[I1), m3obpasKeHHbBIE Ha
pucyHKe 3, a TakiKe BaTePILJIOCKOCTH (ILJIOCKOCTD
BaTEePJANHNUY) U INNAHTOYTHI (puc. 4). 3arOTOBKU
ITPOCYIIIUTE IIO]T IIpeccoM (IJI 5TOT'0 MOYKHO MCIIONh-
30BATh CTOIIKY KHUT) U BBIPEXKbTe.

Hajee K JieBoit u mpaBoit 3aroroskam 11 npu-
KJIeliTe TIOJIOBUHKH IIITIaHTOYTOB, 3apaHee BCTABJIEH-
HBbIE B ILJIOCKOCTh BATEPJUHUNA. 3aTeM CKJeHTe BMe-
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Puc. 1. Mogenb nogBogHou mogkun K-21.

10 19 20 21 22 23 25 26 27 28

CTe JIEBYIO W MPABYI0 IMOJOBUHKU
octoBa. Ilocye MOJHOTO BBICHIXA- Bamepnnockocms
HUA KJes COBETyeM 3allOJTHUTH ITe-
HOILJIACTOM TIOJIOCTY MEKY IIIIaH-
royramu. C IOMOIIbIO MEJIKO3ep-
HUCTOM HaKIauHOM OyMaru mpu-
IaiiTe KOPIYyCY ILJIaBHbIe OOBOIEI.
ITenommacToBble BCTAaBKU II03BO-
JIAT JIETKO OOKJIEMTH KOPIIyC 00-
MINBKOM, IPUAALYT HEOOXOAMMYIO
JKECTKOCTh ¥ IIPOYHOCTH, XanyT
BO3MOJKHOCTH CHEJIaThb KOPIIYC C
IIaBHBIMU oOBogamu (puc. 2).
BrIpe:kbTe 1BeTHBIE JIUCTHI 00-
muBKu 1 — 7, usobpaskeHHbIe HA
aucrax 1 u 2. O6uIbHO cMOUUTE
o6muBKy KJieem IIBA u npukieii-
Te K KOPIIYCY COTJIACHO PUCYHKY
1. Hna coemuHeHUs JHUCTOB 00-
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IIUBKY [IPEYCMOTPEHBI IIOAKIA- Puc. 2. Cxema 3anonneuns
ku la, 2a, 3a, 4a, 5a, 56 u 6a, MeHon/1acTomMm HOCOBOW 4acTu Kopryca.
YTOOBI CTHIKY OBLIN HE3aMETHBI.

HaxseliTe Ha TOJICTBIII KapTOH Bripe:xkbTe KpOHIITENHBI IPpeOHBIX BUHTOB 9. TaK:ke BBIpeKbTE
naxy0y 19, nsobpareHHyIo Ha Ju- U CKJieliTe rpebHble BUHTHI 32. ['peOHBIe BaJIbl N3TOTOBBTE M3 IIPOBO-
cre 3, u BbIpekbTe. lIpurienTe JOKU WJIX CKPEIKU. BhIpeKbTe M BKJIEHTEe Ha IIITaTHOE MEeCTO HOCO-
nany0y K xopuycy. Hakieiite Ha BbIe TOPU3OHTAJBbHBIE PyJu 28. 3aTeM HNpPUKJeHTe rpeOHbIe BUHTHI
KapToH pyJib 8 ¥ KOPMOBBIE IOPH- K rpe0HBIM BajaM U KPOHINITeHHAM. Y CTAaHOBUTE CKJIECHKU IPeOHBIX
3oHTaJbHBIE pysnu 10, mocse yero BUHTOB Ha KOPIYC COIVIACHO PUCYHKY 1.

BBIpeKbTe UX. BeraBbre ropusoH- HaxaieiiTe Ha ToJICTBIN KapToH manayOHble pemietku 21, 22, 23,
TaJIbHBIE PYJIN B IIPOPE3b BEPTU- 24, 26, 27, 29, 30, 31, 46, ocHoBaHUe PYOKU 25 U cracaTe/IbHLIEe
KaJbHOTO PyJis HAalpaBJIeHus. 3a- oyu 20, mocje uero MpUKJIENTe JeTaau K maayode.

TeM CKJIEHTe PYyJIu U TNPUKJIeHTe Ianee niaa ymodcTBa paboOThI € JIOLKOM COBETYEM CKJEUTH KUJIb-
CKJIEMKY K KOPIIyCy. 6moku. HakieliTe Ha TOJCTBI KapTOH Tabaumuku 33, mepeqHIOI0
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NAETEHbIU CTY,

TYJIbA C MJIETEHBIMU CUAEHbAMU 1 CIMHKAMHU CHOBA B Moje. CBumeTe N b-
CTBO TOMY 3ampefesbHbIe ITeHbl B MaraduHax. Ho ecam y Bac ecTb cTapnie
CTYJIbsl, MATKIHE WUJIN MOJYMATKHE, CUAEHbA KOTOPhIX CUJIBHO IIOCTPALA-
JIX OT BpeMeHHU, MOXKeTe CMeJIo OpaThCs 3a JeJo.

Kaaccuueckuii IIIeTeHbIN CTYJI PAHbIIe ILJIEJIN 13 BBICYIIIEHHOTO KaMbl-
ma. KTo ;KuBeT psaoM C ero 3apocjsgMU, TOT 3HAET, KaK Hago 00paIarTh-
ca co crebsamu. IToToMy MO3HAKOMUM C IIPAaBUJIAMHU IIOATOTOBKY KAMBIIIIA
TeX, KTO Aejia ¢ HuM He uMesi. CHavajia cTe0Iu KaMbIIla OIIyCKaloT Ha He-
CKOJIbKO MUHYT B XOJIOJHYIO BOAY, TAM OHU CTAHOBATCA MATKUMU U dJIa-
CTUYHBLIMU. BO BIIasKHOM BHE MX CMATBHLIBAIOT B MOTKH HAIIOZ00Me IPAKI
ILJIsT BIBAHUWSA W BBIAEP/KMBAIOT TaK daca TPU-UYeThIpe. 3aTeM cTebJyu pac-
OPAMJISAIOT 1 BREICYIIIBAIOT.

I paboThl TOAATCA TOJBKO 300POBbIE TJIAAKNE CTEOIN, eCJaAr KOHIIbI
cTebJieil MOBPEKIEHBI, UX OTPE3AIoT.

ITociiegoBaTeILHOCTS ILJIETEHUS XOPOIIIO BUAHA HA pucyHKax. Hauwnna-
1oT (puc. 1) ¢ 3axpemieHusa KOHIIA ePBOro cTebJid, 3[eCh OH IPUBSI3aH
TIPOBOJIOKOM K JIEBOM ropm30OHTAJIbHOM maHKe. [lajgee miaeTeHue BegyT
CILJIOIIHELIM KI'yTOM — CPAaI[UBAIOT CTe0JM 10 Mepe HeoO0XOAMMOCTH,
CKPyUYMBasd TOHKHU KOHEII C TOJICTLIM Ha 6oJbinoii gaune. JKryT HaTAar!-
BaeTcA UIN YKJIAABIBAETCS MJIOTHO K COCETHEMY.

ITocemoBaTeIbHOCTE ONEpaIUii MJIeTeHnA OT Hauaja K KOHILY IToKa3a-
Ha Ha pucyHkax 1, 2, 3 u 4. Ha nmociegHem pucyHKe IIOKa3aHa 3aj/iejIKa
JKT'yTa Ha M3HAHOYHOM CTOPOHE B ITEHTPE.

I cTyIbeB IpUBBIYHEE He KBaJgpaTHad (KaK Ha PUCYHKAax), a Tpale-
mueBugHASA popMa cumeHu. TeXHOIOrusa IIeTeHns Mocae Hed MajIo OT-
JuyaeTcs oT ormucanHoii. I[IpocTo Ha IMUPOKOI (IepeaHeii) CTOPOHe aeJia-
IOT OTMETKHM HA PABHOM PACCTOSAHUU OT YIJIOB, MEXKIY KOTOPBIMI pasMep
paBeH IauHEe KOPOTKOU (3amHell) MIaHKU.

3aIoJHAIOT ITPOCTPAHCTBA OT YIJIOB IO METOK JOIMOJHUTEIbHBIMU KO-
POTKMMHU KI'yTaMM, HAUAJIO U KOHIILI KOTOPBLIX YKPEILIAIOT Ha OOKOBBIX
miaankax. ITociie 3amoIHeHUA TUX YUYACTKOB ILIETEHNE BEAyT TaK JKe,
KaK ¥ I KBaJpaTHOTO CTyJia.

Ecau cTys mIpsaMOYTOJIbHBIH, TUHUN CTHIKA JKI'YTOB HE COMAYTCA B IeH-
Tpe, a MOJYUYUTCS TaK, KaK IIOKAa3aHo Ha PUCYHKe 4.

3aKpenIaATh KOHIIBI JKI'YTOB He 0053aTeJIbHO ITPOBOJIOKOM, UX MOYKHO
U IpUOUTH K BHYTPEHHEI CTOpOHEe MJIAHKH.

i
Kamprm CJIIYXUT OOJITO, HE MEHAET I[BEeT. Ho MoxHO 1ncmoab3oBaTh il

JKTYTHI, ITHYPBI U BEPEBKU M3 CUHTETHUYECKUX MaTepuasoB. Kampomo-
BBIH JKT'YT TaKJKe BIOJIHE IPUTOAEH IJd M3TOTOBJEHUS ILJIETEeHOT'0 CH-
neubsi. Ecau oH Oesblii, ero Jydllle IMOKPACUTh CTONKON KPacKou s
CUHTETHUKU.

I

JIEBLUA — XX BEK

CTOMKY 34 u 3aJHIOI0 CTONKY 35. BrIpe:kbTe mera-
JU KUJILOJIOKOB U IMIPUKJIENTE K CTOMKAM U3HYTPHU
rabaunuku 33. Ilocae sToro mocraBbTe JIOAKY Ha
KUJILOJIOKM.

BrIpe:xbTe pasBepTKy IMeHTPAIBHOM YacTU PYOKHU
45 u kpoinry pyoku 40. CorHuTre pasBepTKy PyOKuU
U OpuKJjeiiTe K O0KOBMHE PYOKM KPBINIY PYOKMH.
3aTeM HaKJIeliTe Ha TOJICTBLINA KapTOH MaNIy0y IJasd
nymku 39. IIpukieiite manyoy K pyoke. Ilajiee BbI-
perxbTe IepeaHio YacThb Pyoxu 16 u mpukJeiitTe ee
K pyOKe. BbIpe:kbTe HACTHII MOM MYIKY 37, BOJTHO-
aoMm 38 u orpaskiaenue nymiku 36. Ckieiite mepem-

6

HIOIO YacTh pyoKu (snuct 4). Tak:ke us merasneii 39
u 41 ckieliTe 3amHOI0 YacTh pyoxu. IlpukiaeiiTe
yacTu PyoOKU K IleHTpaJbHOUM uactu 45. 13 mera-
aeit 42, 43 u 44 U3roTOBHTE TYyMOY II€PUCKOIIOB.
Bripe:xbTe, ckieiiTe u mpukJeiTe K jJogke 100-mm
opynus 17 u 45-mm mosryaBToMaTsl 14.

VYMesible MOIEIUCTHI MOT'YT YCTAHOBUTEL HA ITOI-
BOJTHOM JIOAKE JieepHbIe OTPaKIEHUs, AaHTEHHBI, BO-
eHHO-MopcKoit ¢uar 11, Beimmen 15, rioiic 18. Te-
mephb JIOAKA TOTOBA 3aHATH JOCTOMHOE MECTO B Ba-
1meM My3ee Ha CTOJIe.

A. ETOPOB
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HOTZa IyTh B Ipod)eccruio HAaUMHAETCA C
CaMoro IIPOCTOTO0 — MB3TOTOBJIEHHOTO CBOU-
MU PYKaMU U 3alyIIIeHHOTO B He0o Iiame-
pa uam camojietTa. ATy MOIeJb IIJaHepa
MOJKHO 3aIlyCKaTh U C PYKWH, U C IOMO-
ITbIO Jleepa, KaK Ha OTKPBITOH ILJIOINagKe,
TaK U B CIIOPTHUBHOM 3aJjie. Il1aHep JerKo
3aIycKaeTcsa M XOPOIIIo JieTaeT B 0Oe3BeT-
PEeHHYIO Ioroay.

1 M3roTOBJIEHUS MOLEJIUN MOHAZ00AT-
cd: KJeH IJIsd IOTOJOUHOH ILJIMTKM, IIeHO-
IJIACTOBAsA IIOTOJIOUHAA IIJIUTKA, KaHIe-
JSpPCKas CKpelKa, apKue aJKuIHbIe Kpac-
KM, KAPTOH ¥ TOHKUH IIOJHUCTHPOJI.

WsrorosiieHne MoAeIu HaUHHUTE ¢ (Pro3e-
asoxa. IlepeHecuTre KOHTYp (rosensika 1 B
MactiTabe 1:1 Ha MOTOJOYHYIO ILITUTKY. 3a-
TeM CKJIeHTe JIMCTHI AJIA IOJyUYeHUS TOJI-
HIUHBI 5 MM. BBIpe:KbTe OCTPBIM KaHIIe-
JAPCKUM HOKOM KOHTYP M aKKypaTHO 00-
paboraiiTe ero HayKIaUYHON OyMAaroi.
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ITocoe aTOrO BHIPEIKBTE B (hIO3EJAMKEe OKHA IO
KPBLJIO U IIOJ BCTABKY cTadmaus3aTropa. Ha HoOCoBYyI0
yacTh (Qros3easdrka 2 HaKJelTe ¢ ABYX CTOPOH Ha-
KJIAAKKU-TPY3LI U3 KapToHa. B XBoCTOBOU uactu 7
BKJIe#iTe BCTaBKY crabuiamsatopa 6, BEIpe3aHHYIO
13 MMOJUCTUPOJIA, U COTHUTE ee mmox yriom 120°.

Temepb cremaeM KpbLIo. IlepeHecuTe KOHTYP
Kpblja Ha IIOTOJIOUHYIO IMIUTKY. sKemaTeabHo Je-

Oé6wnii Bug nnaHepa

PasBepTtkn ctabununsaropa
(BaTtmaH)

Pevika 238x2,5x0,5

BcraBka
cTabuinsaropa
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CeyeHue Kpbinia
C Haknagkamu

CeyeHue ctabununsaropa
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(Oxonuarnue nHa c. 10)
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UTOI' KOHKYPCA

(Cm. «JleBwy» N2 4 3a 2019 roa)

BoabmmuuECcTBO 0000 IPOUHBIX 3AIIUTHBIX KOC-
TIOMOB UJIU OPOHEKUJIETOB, MCIOJIb3YeMBbIX JIIOIb-
MH B 9KCTPEeMaJIbHBIX CHUTyaIlluAX, He 00JIaZaioT
JOCTATOUHON I'MOKOCTBIO U IPEISATCTBYIOT ABUIKeE-
HUIO PYK U HOT. A moToMy (PpYHKIIHIO 3aIlUTHI KO-
HEUYHOCTeH He BBINOJHAIOT. IlomenuTrbcsa cBOMMU
nugesIMM, KaKk 00eCcIIeunTh 3aIl[UTy YeJOBeKa, He Or-
paHnumBasg ero IBUIKEHUS, Mbl IPEAJIOKUIN Ha-
XM IOHBIM M300peTaTesisiM B IepBOii 3amaue.

Muorue unTarenn, B X umucae (-KjaaccHuia Ma-
puHa fArosuua us Kuposa, 6-kinaccuuk Keua Ma-
pouH u3 HoBocubupcka, Cemen PazanreB us Ilep-
MU, BCIIOMHHIJIN O KeBJape — 3all[MTHOM MaTepua-
Jie, HECOMHEHHO, SBJIAIOIIEMCS JIUAEPOM B CO3TaHNN
BBICOKOIIPOYHBIX OPOHEKMJIETOB U KOCTioMOB. OH
B D pas3 mpouHee cTajJu, 00JamaeT HeOOJLIINM Be-
COM, IIPH 3TOM MO3BOJISET OLICTPO pacceruBaTh KUHE-
THYECKYIO SHEPTUIO IIPY CTOJIKHOBEHNU, IIPEeBpaIasd
ee B TemioByi0. Ho m3-3a cBOe#l TOHKOCTH MaTepmaJl
He CcIIoco0eH OCTaHOBUTH OCTPhBIE U TAMKEJIbIe Ipe-
MeThI, 00JIafaoIe OOJMBLIITNM UMIYJIbLCOM, K IIPH-
Mepy, BUHTOBOUHYIO IIYJII0 MK JIe3BUe IIIThIKA.

Bocbmukiaaccuuk Bagum Konbinuua us Camapsl
BBICKA3aJ UIel0, UTO C PAa3BUTHEM MaTepHajoBele-
HUSA BO3MOYKHO CO3JAHNE HOBBIX HAHOCTPYKTYPHBIX
BOJIOKOH. Taxue HaHOHUTHU MOTIJIN ObI IIPEBOCXOAUTH
KeBJap U IPHU 5TOM ObITH OoJiee TMOKMMM M TOHKMU-
MU, 4TOOBI HAJAEXKHO NPUKPLIBATL BCE UACTH TeJja
yeJsioBeKa 6e3 yIepba IBUIKEHUIO 1 ero MaHeBPeH-
HOoCcTU. BaguMm mpaB, yueHble u3 MaccauyceTcKoro
rexuoJsiornueckoro nucrutyra (MIT) mexaBHO mOJTY-
YUK IOJMMEePHEIE BEICOKOIIPOUHbIe HAHOBOJIOKHA
Spectra Dyneema. 9ToT MaTepuaj 10 CBOUM BO3-
MOJKHOCTSM B HECKOJBKO Pas MPEeBOCXOAUT KeBJap.

Cemuraaccuunia Hags MagsimeBa us Yeb6okcap,
B CBOIO OUepelb, IPeOKIIa 00paTUTh BHUMAHIE
Ha mpenacraBuTeseil Guopsl u dpayHel. «Kaxk mpasu-
JI0, MHOTHE MJIEKOIUTAIOIINe, IIPeICTABUTEIN IO -
BOJHOTO MUpAa, IITUILI, PA3JIUYHBIE PACTEHUI MOTYT
ABJATHLCSA IIPOTOTUIOM IIOJE3HBIX M300pPeTeHMIA.
KpbL10 ITUIILI CTATI0 IPOTOTUIIOM KPELIA CAMOJIETa,
CTPEKO03a — BEPTOJIeTa, KOJIOUKHN pPeleHuKa —
JUOYYEK Ha ofexkJe u o0yBHU, HayTHHA — KeBJapa.
Hymaro, ecam HaTH OMOJOTUYECKUII IPOTOTUM, TO
mpo6JieMy 3aIUTHOTO KOCTIOMA C HMOABUKHBIMU U
THOKMMM YACTAMU MOYKHO OBLIO OBI PEIIUTb», —
nuinetr Hangs.

U sToit ugee y:xe ecTh moATBep:kaenne. Mcciemo-
Barean MIT u I'apBapga nsyumiin MATKYIO 3JIaCTHY-
HYI0 MeMOpaHy, BEICTHJIAIONIYIO 9K30CKEJIeT oMapa,
¥ O0HAPYIKUIN YIUBUTEJIbHBIA (PAKT: KOJIUUECTBO
MeXaHNUYeCKNX MOBPEKISHUN HUKAK He BINAIO Ha
ee 3JIaCTUYHOCTD. ¥ HUKAJIbHAS CTPYKTypa MaTepua-
Jia, BBICTUJIAIOIIETO OPIOMIHYIO MOJIOCTh M CYCTaBBI
oMapa, BKJIIOUAEeT B ce0s JeCATKU ThICSIY cJioeB. Mx
BOJIOKHA U IIOMOTalOT PACCEUBATDL SHEPI'UIO BO BpeMs
HArpyskKu, 4To JejlaeT MeMOpaHy HEeBEepPOSATHO YCTOM-

YMBOH K moBpe:xkaeHnsaM. Co3maB aHAJIOTUYHBINA Ma-
Tepuaj, TAKOI JKe IIPOUYHLIN, KaK U IPOMBIIILICHHAS
pesuHa, MOYKHO ObLIO ObI 00eperaTh CycTaBbl (K IpH-
Mepy, KOJIeHHBIE MU JIOKTEBhIE) UeIOBeKa OT MeXa-
HUYECKUX ITOBPEKICHUI.

Bropasa sagaua saxjiouajia BOIIPOC O IITyMOBOM
3arpsa3HeHNU, ToOUuHee — KaK ¢ HUM 00pOThbCs?

ITectuxkaaccuuiia Bapsa Muponosa us Kemeposo
OpeIJIoXKIIa BCTABJIATH B yinu Oepymu. KcraTwu,
JOITyCTUMBIN YPOBEHBD IITyMa B JKMJIBIX IIOMEIeHUIX
IO CAHUTAPHBEIM HOPMAaM cocTaBjasaeT 55 1B B gHeB-
HOe BpemdA u 45 1B B mounoe. Bepymin «oT6mBaroT»
npumepuo 30 nb.

Cemukaaccank Huxura BopoH1ioB 13 MocKBEI
BBbICKA3aJl Ha IEPBBIA B3TJIAL (PAHTACTUUECKYIO
HUEeI0: eCJIU CYIIeCTBYIOT 3BYKOBBIe KOJIOHKM, yBe-
JUYMBaIIe 3BYK, TO MOXKHO pa3paboTaTs u Apy-
rue, cueluajJbHbIE, TOTJIOIIAIONINE 3BYK KOJOHKH.
Ha camom mese Takoe ycTpoicTBO paspaboTano —
9TO TaK HA3LIBAEMBLIN <«IIy3bIPh THUIIHHBEI». Ero
npugyMaiud B amepukanckoit kommanuu Celestial
Tribe, u HaseiBaerca oo Muzo. OHO mpeacTaBIAET
co00¥ HeOOJIBITYI0 KOJOHKY, KOTOpas KpeluTCcs
HAa IIJIOCKYIO IIOBEPXHOCTDH, HAIIPUMEpP CTEHY, OKHO,
¥ UCIOJIB3YeTCcA KaK Pe30HaTop, co3zaBasd OJIOKU-
pyroiiiee IIIyMbI 3ByKOBOe II0Jie. ¥ CTPOIiCTBO youpa-
eT He’KeJIaTeJbHbIe 3BYKM, BKJIIOUAET IITyMOIOIaB-
JIeHWe U CO3JAeT «3BYKOBOI Iy3bIPh», 34 MpPeIesbl
KOTOPOI'0 He BLIXOAUT HU OAUH 3BYK.

Ho mociennee skcuepuMeHTAIbHOE T€XHOJIOTH-
YecKOe IPOPLIBHOE YCTPOMCTBO B YIPaBJIEHUN 3BY-
KOBBIMU BOJIHAMHU HCCJIefoBaTe el n3 Bpuranum —
HOBLIU 3BYKOBOII ITpeodpasoBarenb Metasonics. 9To
TaK HasbIBaeMasa aKyCcTHUUYecKas JINH3a, CO3JTaHHad
Ha OCHOBE MeTaMaTepHuaJjioB, KoTopas crnocobHa ¢o-
KYCHUPOBATh 3BYK B HYKHOI TOUKe IIPOCTPaHCTBA
mom00HO 00BEKTUBY B ONITUKEe. PaKTHUUECKH 3TO 03-
HayaeT co3laHue JOKAJbHBIX 30H 3BYKOBOCIIPOUS-
BeJIeHUs B €IMHOM IIPOCTPAHCTBe (HallpuMep, B aB-
TOMOOMJIe MJIM BLICTABOUHOM 3aJie) ¢ Y3KOHAIIpaB-
JIEHHBIM 3BYKOBBIM m3yyueHueM. Ha mpakTuke mpu
3TOM He HY:KeH OyIeT ayAuorujn B Mysee. HeJlOBeK,
OCTaHOBUBIIUMCA y KAPTUHBI, YCJBIIIUT OJHOMY
eMy aJpecoOBaHHBIN paccKas 0 XYIOKHUKE U KUBO-
MUCHOM IIOJIOTHE. A B 3aMKHYTOM IIPOCTPaHCTBE
aBTO IMMACCAKUPHI CMOTYT He MeIlaTh APYT APYTY.
Ha 3agHem cuzeHbe OAUH U3 HUX OyZeT CMOTPETH
BUIAeOGUIbM, IPYTroii — Ha IepegHeM CUIeHbe —
COYIIaTh MY3BIKY, & BOOTUTENb — CJIeA0BATh 3BYKO-
BBIM YKa3aHUAM HaBUTaTOPA.

3aBepiiad KOHKYPC, OTMETHUM IIPeAJIOKeHHbIe
ugen Hagm Masnbeiniesoin 1 Hukutel Boponiosa.
Xorsa pebsTa UX U He Pas3BUJIU, HO Belb B OCHOBE
J10600T0 M300peTaTe bCcTBA JIEKUT uned. Ilpasaa,
IpeIo:KeHnl II0 APYTIoH 3aaue OT HUX HE IIOCTY-
MUJI0, TAKUM 00pasoM, IPU3 MBI OCTABJIAEeM B pe-
TaKIIUN.




XOTUTE
CTATDb

U30BPETATENIEM?

ITonryuuTs K TOMY Ke OUILIOM KypHaaa «OHBIN TeXHUK »
1 CTATh YUACTHUKOM PO3bBIrphIIIa IeHHoro nmpusa? Torga monepiTaliTech HANTH
KpacuBoe pellleHue IIpeajiaraeMbIM HUKe JBYM TeXHHUYECKUM 3aJadaM.
OTBeThl IpUchLIanTe He mo3gHee 15 oxradpa 2019 roxa.
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B sxkcmepuMenTax, HaIpuMep, IPU CUHTE3€e HO-
BBIX MaTepHaJOB YUEHBIM IIOPOI TPeOyIoTCA BBHICO-
KUue TeMIepaTyphbl U JaBJIeHUS B MUJJIUOHBI aT-
mocdep.

Kak monyuuTs Takme UyTOBUINHBIC TaBJIeHUA?

Bujmn 1.

HNsBecTHO, KaKMe HEMIPUATHOCTHA MOTYT IIPUHECTHU
IIPOTEYKHW BOABI B XHWJIBIX AOMAaX M TE€M 60J1ee Ha
00BbeKTax, 00ecIeunBaOIUX KU3HEeAesATeJIbHOCTh
yesoBeKka, — ma TOIl, AD9C, B mara-menTpax, apxu-
Bax. [y KOHTPOJIA yTeUueK OOBIYHO CTABAT AATUM-
KH. HOHBI/IBH_II/ICB, BOJa 3aMBbIKaeT NX KOHTAKTHhI,
U cpabaTbIBaeT curHagusanus. JaTyuky aTu 00bId-
HO HAJEeKHEI, HO CKOJBbKO K€ HaJ0 YCTaHOBUTH JaT-
YUKOB U IIPOTAHYTH IIPOBOAOB, CKaKe€M, Ha OI'POM-
HOI 2JIEKTPOCTAHIINY, B KOTOPOM MHOKECTBO Ma-
IIMIMHHBIX 3aJIOB 1 TEXHUYECKUX HOMeHleHHfI!

Kax cmesnath cucTeMy CUTHAJIH3AIIUN HPOIie?
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KOPMOBAS OBLLUVNBKA
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A BBI 3HaeTe, KTO n300peJI JelIeHCKYIo 6aHKy — IIpoodpas
coBpeMeHHOr0 KoHAeHcaTopa? Ee cosman B 1746 roxy Iletrep
BaH MyIieHOPYK, TOJJIAHACKUN YUEeHBIN, BOOUBIINN IPYKOY
¢ Ncaakom HbIOTOHOM U1 BBITIOJIHUBIIINI OTPOMHOE KOJHNUECTBO
SKCIIEPMMEHTOB B 00JIacTH (PUBUKY 3JIEKTPUUECKOTO TOKA.

Ho ceiiuac He 006 aToMm. Ceiiuac MbI IOTOBOPUM O JPYTOM €TI0
n300peTeHUN — MUPOMeETpPe, KOTOPhIN oH mocTpoua B 1731
TOAYy ¥ WCIIOJNIB30BaJ €ro IJs OIpeAeeHUs TeMIepaTyphl
ILJIaBJICHUSA METAJJIOB.

OCcHOBOII TaKoOTro MHUPOMETpa OBLII MeTAJNJIUUYECKHH cTep-
sKeHb. OIMH ero KoHeIl ObIJ HPOYHO 3aKpeIlIeH Ha AepeBaH-
HOI cTOliKe, BTOPOIi Ke KOHEel OCTABAJICSI CBOOOTHBIM U OBLI
MeXaHWUYeCKH! CBA3aH CO CTPEJKOI IIKaJbHOTO MexXaHu3Ma,
KOTODBIM, COOCTBEHHO, U IMMOKA3bIBAJI TEMIIEPATYPY. ITO OBLI
TepPBBIH ONTUYECKUI IMPOMETP M paboTas OH TaK: MeTaJIIM-
YeCKUIl CTEepP:KeHb Pas3orpeBaJicsd COIUPTOBOM WJIK I'a30BOU TIo-
PeJIKO# 0 TeX IOp, IMOKAa SPKOCTh U I[BET CBeUEHUA pasorpe-
TOT'0 MeTaJljla He COBIIaJaJu C SPKOCThIO W I[BETOM oOpasIia,
YbI0 TeMIIEpaTypy HYKHO ObLIO ompeneauTb. CTep:KeHb MpPH-
0opa OT HarpeBa PACIINPAJICA, JaBUJ Ha CTPEJKY IIKAJILHOTO
MeXaHn3Ma, U TOT IIOKa3bIBAJ TeMIlepaTypy. Pasymeercs, mpu
TakoM cIiocobe M3MepeHUs JOBOJILHO CJIOMKHO OBIIO JOOUTHCS
TOYHOCTH, OAHAKO B TO BPpeMs 3TO OBLLI eIMHCTBEHHLIN CII0C00
M3MEPUTh TeMIIepaTypy IJIaBJIeHUA MeTasaa.

Cob6cTBEeHHO, K UeMy 9TOT pacckas? Ilejso B TOM, UTO IIHPO-
MeTp SIBJIAJICS IMEePBLIM IIPUOOPOM AJiA OECKOHTAKTHOTO M3Me-
PEHUs TeMIepaTyphl.
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Coriacurech, u3MepeHne TeMIIepaTy-
PpBI B HaIllle BpeMsA IPEeBpPaTujaoch B CO-
BepIIeHHO OOBLIJEHHBIN OLITOBOII IIPO-
1ecc, KOTOPBINI B OCHOBHOM IIPEJCTAaB-
JIeH ABYMS Pa3HOBUIHOCTAMM: KaKasd
TeMIlepaTypa ceiiuac y MeHs, ecJIu A 3a-
0oJsies, nau Kakas ceiiuac TeMIeparypa
3a OKHOM?

Yaime Bcero B OBITY TeMIlepaTypa 13-
MepsAeTCs KOHTAKTHBIM CIIOCOO0OM — CY-
HYJI PTYTHBIH I'PafyCHUK II0J MBIIIKY 1
yepes b — 7 MUHYT HOJYUYUJI Pe3yJib-
TaT. BRITJIAHYJ B OKHO, a TaM CIIMPTO-
BOM TepMOMETp BUCUT, KOTOPBIA HaXO-
IUTCA B KOHTAKTE C OKPY KAIOIUM BO3-
IYXOM U IIOKa3bIBAET ero TeMIepaTypy.

OnmHako Ke M3MepeHue TeMIleparTy-
PBI He OrpaHUYUBAETCA OBLITOBLIMHU IIO-
TPeOHOCTAMU UeJIOBeKa — TeMIIepaTy-
Py HYKHO U3MepPATHL HA IPOU3BOJICTBE,
B I'eoJIOTUH, B 9HepreTuke, B Jabopa-
TOPHBIX MCCIETOBAHUAX.

OueBUAHO, UTO PTYTHBIM WJIUA CHOUP-
TOBBIM T€PMOMETPOM JOBOJLHO CJIOMK-
HO M3MEPUTh TeMIIepaTypy Marmbl BO
BpeMs M3BEPIKeHUA ByJKaHa UJIUA TEeM-
ImepaTypy Bpallarolerocs MOAIINIIH]-
Ka B CTaHKe WJHN MalllnHe. XOTeJoCh
ObI cIeJsiaTh 9TO KaK-TO yAaJeHHO, 0e3
HeIIOCPEeICTBEHHOT0 KOHTAKTAa C M3Me-
psgemMbIM o6bexTOM. He j1e3Th iKe IIO
KOJIEHO B pacKajJieHHyIio marmy! Mmen-
HO IJIS 9TUX IleJel paspaboraHbl Oec-



M. NEBEAEB

KOHTAKTHEIE TePMOMETPLI 1iu mupomMerpsl. Co Bpe-
MeH My1ieHOpyKa OHM HECKOJBKO 3BOJIOIIMOHUPO-
BaJIN, 1a U TOUHOCTH UX HE CPABHUTH C IIPEKHE.

IIpunnuno paboTsl COBPEMEHHOI'0 IIUPOMeTpa J0-
BOJIbHO IIpocT. JI1000ii HarpeTniii 00BEeKT U3IydaeT
uH(ppakpacHble BOJHBI. UeM BHIIIEe TeMIIepaTypa
IMIOBEPXHOCTHU 9TOTO O0BEKTA, TEM MOIIHee IIOTOK
uanydenusd. [IupomeTp usmMepseT MOITHOCTL nHppa-
KPAacHOTO UBJIYUEHU C IIOBEPXHOCTH 00'bEKTa U BbI-
YHCJIAET TEMIIEPATyPy 9TOM IIOBEPXHOCTH.

Pasymeercs, 3ech eCTh CBOM HeOOJIBIIIONH HOJ-
BOX. /les10 B TOM, UTO pa3Hble TOBEPXHOCTHU II0-Pas-
HOMY M3Jy4aioT nHppaxkpacHble BOJHLI. [lo-Hayu-
HOMY 3TO HasbIBaeTcd — KO3((PUIIMEeHT SMUCCUU
UIu KO3(pPUIMEHT U3JIyUdeHuA. ITOT IOKA3aTEeNb
ompenensaeTcs KaK OTHOINEHNE 9HEPTruu, UaJjydae-
MO JaHHOU IIOBEPXHOCTBLIO IIPU OIIpeIeJeHHON
TeMIepaType, K SHepPruu M3JyUeHUA TaK HasbIBae-
MOT0 a0COJIIOTHO YEPHOTO TeJia IPU TOH Ke TeMIle-
parype. OH Mo:keT IpuHUMATL 3HaueHuA oT O mo 1.

Hy, manpumep, eciu 151 OKUCJIEHHON CTAaJIN KO-
adduimeHT cocraBaser npudausuteabHo 0,85, To
IJIs TIOJVPOBAHHOM cTaiu oH cHu:Kaeresa no 0,075.
ATOT KO5(P(PUITHEHT OUeHb CUJILHO BJINUSIET HA TOU-
HOCTB IIMPOMETPA, IO3TOMY IIPOU3BOAUTEIN BBOAAT
pasJIuuYHbIe IMOMPABKU U YCTAHABJIWBAIOT B IIPUOO-
PBI IIepeKJIIYaTe I TUIIOB ITOBEPXHOCTH, TeMIIlepa-
TYPy KOTOPBIX HYKHO N3MEPUTh.

CoBpeMeHHbBIe 3JIEKTPOHHLIE 0€CKOHTAKTHBIC 13-
MepUuTeJIn TeMIIepaTyphbl GaKTHUECKU AeJATCA Ha
IBe 0OJIbIINe I'PYIOBI: OLITOBBIE — IJIS U3MEPEHIU
TeMIOepaTyphbl Teja, U IIPOMBIILIEeHHbIe — IJId 13-
MepeHUuA TeMIepPaTyphl Pa3JIUYHBLIX 00HEKTOB (He-
JKMBOTO xapakrepa). [IpuHIUD neiicTBus y Bcex
OQNHAKOBLII, KAK OTMEYaJIOCh PaHbIlle — H3Mepe-
HUe WHTEeHCUBHOCTH IIOTOKA MHPPAKPaACHOTO MU3JIY-
YEeHUSA C TOBEPXHOCTH.

KoHCTPYKIIIK TepMOMETPOB dYallle BCEro TOXKe
TMOXO0KY — IIPUOOP BBITIOJHAETCSA B BUE IINCTOJIETA,
B PYKOATKE KOTOPOTO PACIIOJIOKeHa 6aTapes mura-
HUA, B «IyJe» HaXOIUTCA MHPPaAKPaCHLIN IUPOAAT-
YUK, a TIe-TO MEXKIY BCeM STUM IIOMeIleHa DJIeKT-
POHUKA, KOTOPAas BCe CUMTHIBAET 1 MOKA3LIBAET pe-
syabTarT Ha JKK-gucmiee. « Kypok» B JaHHOM CJIy-
Yae CIY)KHUT JIJIA 3aITycKa IIpoIilecca N3MepeHMs.

Bor, Hannpumep, TepmomeTrp pupmbl Braun Ter-
moFlash LX-26. CobcTBeHHO, caM IIpoliecc u3Mepe-
HUS TeMIIepaTypbl TAKUM IIPUOOPOM OUEHb ITPOCT.
IIucroser HaBOAMTCS HA YUACTOK ITOBEPXHOCTHU, TEM-
mepaTypy KOTOPOTO HYKHO u3MepuTthb. IIpu sTom
IyJI0 TepMOMETpa He IOJMKHO YIHUPAThCS B ITOBEPX-
HOCTH, a HAXOAWTCSA OT Hee HA PACCTOIHUU O —
10 cm. B npoTuBHOM ciiyuae pes3yJabTaThl m3Mepe-
HUSA OyayT HeBepHbIMU. HamkmMaeM Ha «KYpPOK»,
aopubop «AyMaeT» OKoJio 1 — 2 CeKyH/I, IIOCJIe Yero
Ha JUCILIee MOABJIAIOTCA UCKOMbIe TaHHEIE.

Yarme Bcero y mogo0HBIX OBITOBLIX MUPOMETPOB
OUeHb HeOOJBIITON Auana3oH M3MepeHusa TeMiIepa-
TYpbl, KOTOPBI# OTpaHUYeH 3HaAUeHUAMU 22 —
50°C. Kcratu, TakuM TepMOMETPOM MOJKHO M3Me-
PHUTH He TOJBKO TeMIIEpaTypy Teja, HO U, HalpHU-
Mep, TeMIIepaTypy BOALI B BAHHOI Iepe] KyIlaHueM

peberka. ToJbKO HAZO He 3a0bITH IIEPEKJIIOUUTE Pe-
KM M3MePeHUs — B JaHHOM TepMOMETPE €CTh ABa
pe:xxuma — «Temo» u «IloBepxHOCTE» . CBABAHO 9TO
C TeM, YTO MbI 00CY KA/ BEIIIEe: IIOMHUTE — KO-
3 GUIUEHT UBTYUESHUA?

Kcratu, B 3TOM TepMOMeETpE €CTh eIlle U TPeTHM
pexxum — «Boanyx». Ho Ha mpakTuke HU pasy
TeM, KTO IBITAJICA 9TO CIAejaTh, He yIaBajJoch IIpa-
BUJIBHO M3MEPUTH TeMIIepaTypy Bo3ayxa OeCKOH-
TaKTHBIM CIIOCOO0M — IIOKAa3aHUsA IOJyUYaInCh He-
00'BbACHUMBIMH.

IIupomMeTphl MPOMBIIIIJIEHHOTO IPUMEHEHUA OT-
JIMYAIOTCSA OT OBITOBBIX PACIHIMPEHHBIM IUAIa30HOM
M3MepsaeMOoi TeMIepaTypbl 1 MHOYKECTBOM HACTPO-
eK mJa Oojsiee TOUHBIX m3MepeHuii. Ilaioc Taxkume
IIPUOOPHI OCHAIIAIOTCS JIa3ePHLIM YKa3aTeIeM, UTOo-
ObI COBEpPIIIEHHO TOYHO IIOHMMATL, TeMIIePATypPy
KaKoOI TOUKM IIOBEPXHOCTU BBLI U3MepsIeTe.

Cmoco6 MCHOJIb30BAHUA TOT K€ CAMBIN — IIUPO-
MeTpP HABOAUTCS C IIOMOIIBIO JIA3€PHOr0 yKas3aTes
Ha 00beKT, HAXKUMAaeTcsa KHOIIOUKAa, W TeMIIepaTypa
IIOKa3bIBaeTCA Ha Auciiiee. TakuM o0pasoM MOMKHO
U3MEPATHh TEMIIEPATYPY BCEro, UTO AYINA IIOKeJIaeT,
U IIPW 9TOM HU K UeMy He IIPUAETCS MPUKACcCAThCS
pykamu. HaBeJ KHONKY HayKaj, CEKYHIA — U ThbI
3HAEIIIb TEMIIEPaTyPy.

Ho o6pature Buumanme! Bo Bcex, maske caMbIX
pacupeKpacHbBIX TeXHOJOTHUAX €CTh CBOU OrpaHmnye-
HUsi. ECTh OHUM U ¥ TIUPOMETPOB.

OrpannueHne HOMEP OOUWH: TEMIEpPaTypa caMoro
mupoMeTpa I0JKHa ObITH IPUMEPHO PaBHA TeMIIe-
paType OKpy:Karmilleil cpeasl, B KOTOPOIi IPOU3BO-
auTcsa u3Mepenue. Ecam BBl IIpmHeceTe 3UMOK
mpubop ¢ YAUILI U moHIpodyeTe U3MEPUTHL UM cebe
TeMIIepaTypy, TO OoueHb yauBuTechb. OHa Oyger
mpuMepHO B paiione 50°C .

OrpanuyeHnmue HOMED ABa, XOTA 9TO CKOpee HE Or-
pannueHue, a HeKOTOpPasd OCOOEHHOCTh M3MepPeHUA
TeMIepaTyphl HoBepxHocTU. IIpu n3amepennu Temie-
patypsl Tesna OyabTe TOTOBBI K TOMY, UTO B KaKI0H
M3MePEeHHOH Touke oHa OymeT pasuoii. [Ipuuem pas-
JUYATHCA MOYKET CYIIIeCTBEHHO — 0 IIOJIyrpaayca.
Crakem, B omHOM MecTe OyzeT 36,7, B Ipyrom —
37,3. 9TO BOBCe He 03HAUAET, UTO BELI 3a00J€/IU U Y
Bac IojgHMMAaeTcd Temmeparypa. IIpocto B omgHOM
TOUKE BAIIIero Tejia KOoyKa MOYKeT OBITh UyTh TOJIIIIE,
a KPOBEHOCHBIE COCYALI IIOJ Hell — UyTh riyoike,
II09TOMY TeMIIepaTypa B JaHHO TOYKe IIOBEPXHOCTHU
KOXXU uyTh HU:Ke. Ilon npyroii sxe TOUKOI BaIlrero
TeJia BOOOIIle MOJKET IIPOXOAUTDL BeHa MU apTepusd,
U TeMIlepaTypa B 3TOI TOUKe OyAeT CYIIeCTBEHHO
Beitie. [losToMy mpm u3MepeHMU TeMIIepaTyphl
TeJjia, OCOOEHHO AeTSIM, PEKOMEHIYeTCsS IPOBOIUTDH
HECKOJIbKO M3MEPEeHUN B PA3HBIX TOUKAX I'OJIOBBI.

Hy u orparnuyeHne HOMep TPU: y Bac He IOJYyUUT-
cs U3MEPUTh TEMIIEPATyPy Bo3ayxa. XOThb IIPOU3BO-
IUTEIN Y aHOHCUPYIOT TAKYI0 BO3MOYKHOCTEH B CBOUX
TepMOMETpPaXx, Ha Jejie OHa COBEPIIIeHHO He paboTa-
er. ITokasdaHUs HACTOJBLKO HETOUHBI, UTO II0JIbB30-
BaThCS UMY IPOCTO HEBO3MOMKHO.

B ocTasibHOM MHUPOMETP OUEeHb YAOOHBIN IPHOOP
U BCErAa B X03dHCTBEe IPUTOLUTCH.

9



(Oxonuanue. Havwano na c. 7)
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Haknaakun-rpy3bsl (KapToH)

BO€ KDPBLIO 3 ¥ IpaBoe KPBLIO D caeaThb Of-
HO¥ JeTasbio. AKKypaTHO o0paboTaiiTe KpPhI-
JIO HajKAa4yHOUM Oymaroili u mpupanrte emy
appoaMHaAMUYECKU TPOPUIb.

BcraBbTe KpPBLIO B IIpopes3b (hrozessska,
TocJjie 4ero BKJIeHTe ero B (iosensik. lamee
BBIPEIKBTE «YIIKI» KpbLia 4. ITpukieiite ux
K KpbLay mon yriom 30° (mpuMepHO IapaJi-
JIebHO cTabumusaTopy). IIpoBephbTe IpaBUIIL-
HOCTB ToJIoKeHus 1enTpa Taxectu (IIT) mia-
Hepa U IPUCTyHaiiTe K MPOOHBIM 3aIlyCKaM.

HaunuTte 3amyck ¢ pyku. Ecau mozaens 3a-
IUpaeT HOC, TO HAKJIeliTe Ha HOC (DI03esaiKa
HaKJaIKU-TPY3bI, €CJIU MOJEIb PE3KO CHUKA-
eTcs, TO cjeAyeT O0JIEeTYUTDh HOC (PIO3esdKa.
B xpaiiHem cirydyae MOMKHO 3arpy3UTh XBOCTO-
BYIO 4acTh (hio3essaKa. 3anylleHHasa ¢ PYKHU
MOJeJIb JOJIXKHA ImpoJjieTeTh 25 — 30 m.

s samycka ¢ Jeepa M3 CKPEIKU Clesam-
Te KPIOUOK U CMasKbTe ero KJjeeM. BoTKHUTe
KPIOUOK 8 B (pro3enak. MI3roToBbTE M3 TOH-
KO¥ IIPOBOJIOKY KOJIBIIO JUAMETPOM IIPUMeED-
HO 30 MM M IIPUBSAKUTE K HEMY KOHEIT KaTy-
IIeYHOM HUTKHU. [ Jerkoro o0Hapy:KeHUs
B TpaBe KOJbIIA MOCJIe 3aIIyCcKa MOJeJIN IIjia-
Hepa cheJjialiTe M3 HaOHUPOCHON OyMarum sp-
KUl JIakKoK 1 IIPUKJIEHTEe ero K Jieepy Hema-
JIEKO OT KOJbIIA.

ITompoOyiiTe ¢ APY3bAMU MOTPEHUPOBATHCS
Ha 3alycKax, a MIOTOM MOJKEeTe YCTPOUTH CO-
DPEeBHOBaHUA.

A. ETOPOB
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AJIEKTPOHUKA

SMNEXTFOHHLIA
@ BrFA4

«Ox, neto kpacHoe! nobun bbl g Tebs,
Korna 6 He 3HOV, Aa nbib, 4a KOMaphbl, Aa MyXu».

TH CTUXOTBOPHBIE CTPOKH BEJIUKOTO PYCCKO-
ro mosta A. C. IlymkuHa, KaK TOBOPUTCH,
He B OpOBb, a B IJia3. JleTo — BpemsA Hace-
KOMBIX, a I'le HaceKOMbIe, TaM YKyChI. UTo-
OBl 3AI[UTUTHCA OT HACEKOMBIX, €CTh CIIEI[H-
aJbHBIE CIPEM W KPEeMbI, KOTOPbIE MOIKHO
KYOUTH B allTeKe, €CTh ¥ HaPOIHbIE€ CIIOCO-
Obl, HAIPUMEP, YKYCHI MOYKHO IIPOTHPATH
pPacTBOPOM HACTOMKM KaJEeHAYJbl WJIHA
Baaxxuoi coxoii. Ho ma 100% Hu omHOo u3
9TUX CPEACTB He 3al[UIIaeT.

Wnes cmenath mpubop, MOJOOHBIA KYII-
JIEHHOMY 3a TpaHulleil, nJA OBICTPOTO 3a-
JKUBJIEHUS PAH OT YKYCOB HACEKOMBIX IIPH-
I1jIa MHe B T'OJIOBY TOCJEe TOTO, KaK A ero
ucmpoboBas Ha cebe. [eiicTByeT OH Tak:
BKJIIOUEHHYIO HAarPeBaTeIbHYI0 METAJINYEC-
KYIO IJIACTUHY HYKHO IIPUJIOKHUTD K YKYCY
B TeUeHNe IEPBLIX 3 — D MUHYT IIOCJIe VKY-
ca m MUHYT 5 — 6 moaep:;xarb. Harpes ocy-
MIECTBJAJNCA A0 0e30IacHOM TeMIepaTyphl
+40...45°C. ITocae sToro 60Jb OT YKyCa YTH-
xaeT. Bee aTu geiicTBUA HYYKHO OBLIO IIOBTO-
PuUTH IOCJaeA0BaTEeILHO B OMKanIIMe 3 Ya-
ca TPHKIBL.

IlepBEIii sKe OIBIT ITOKAa3aJj, YTO HPUOOP
moMOTraeT gake Imocje 2 MUHYT IpOrpesa,
TakK 4YTO CMEJO MOT'Y IIOCOBETOBATH UMUTATE-

aAaM «JleBIIm» M3roTOBUTH TAKOE YCTPOMCTBO ca-
MOCTOATEJbHO. BHeImHUHN BuA 5TOr0 yCcTpoiicTBa
mpeAcTaBJeH Ha pucyHKax 1 u 2.

151 ITUPOTHO-UMIYJIBCHOTO MOIYJIATOPA, PETy-
JUPYIOIIEero TeMIepaTypy HarpeBaTesis, BbIOpaHa
IIpocTas M IIPOBEPeHHadA cxeMa, He TpebyroIimas
Hajmagku. CaM HarpeBaTesb — 3TO PE3UCTOP JIIO-
0ooro Tuna c conmporuBjenueM 12 OM U MOIITHOC-
Tb10 0,5 BT. II0CKOJIBKY KOJUYECTBO 3JI€MEHTOB
CXeMbl HEBEJUWKO, MMEeUYATHYIO IIJAaTy IIOJ Hee Je-
JaTh He 00d3aTeJbHO.

Omnepanuounusie ycuauteau (OY) maa Taxoi
CXeMbI IIPUIILIOCHL OTOPOCUTE cpasdy. ¥ OV obiero
HasHaueHus mocae 8 — 10 xI'm, kak mpasuJio,
BBIXOJHOE HaIpsAKeHUe Pes3Ko ImajaeT, a IIpPu IIo-
CTaBJIEHHOM 3amaue HeoOXOAMMO pacKauaTh TpaH-
s3ucTop. [ mpocToro perneHus HanboJjiee IOaX0-
IUT aHaJoroBbIil Taiimep — NES55. Ha Mmurpo-
cxeme 555 ymecTHO coOpaTh cXxeMbI PA3JIUYHOTO
YPOBHSA CJIOMKHOCTH, a CTOUT OH HEZOpOro. Ira
MHOTOQYHKIIMOHAJbHAA MHUKPOCXeMa IIpeJICcTaB-
JseT coboii 0J0K-TeHepaTop, I'le MOKHO KOMOM-
Haluell pes3ucTOPOB U KOHIEHCATOPOM 3aJaBaTh
YacToTy, a TaKKe AJUTEeJIbHOCTh UMIOYJbca 1 Ma-
y3bI Ha BeIXome. CorstacHO cenmuuKaum, Tam-
Mep 555 He paccuumTaH Ha PabOTy IPU HAIIPSKe-
Hun MeHee 4,5 B. Ha mpakTuke ke oH padboTaer
¥ IIpU Hamps:KeHuu 3 B.

KAK U3GABUTLCA OT

CUHAKA?

OT CHHSAKOB HUKTO He 3acTpaxoBaH. [locTaBUTEH X JIETKO, a BOT
n36aBUTHCA... [JOKHO TIPONUTH HEMaJo BpeMeHU, MOKa CUHAK,
mepexojs U3 OJHOTO IIBeTa Paayru B APYTrOi, cCTaHeT MeHee 3aMe-
TeH. X0Ts, ecJu cpasy IIocjie TOr0, KaK BOBHUK CUHAK, IIOJOMKUTH
Ha HETO0 CMOUYEHHBIH B sI0JI0YHOM YKCyCe BATHBIN AMCK, 3aKPEIUB
JIEMKOIIJIaCThIPEM, UTOOBI HE CABUTAJICA C MeCTa, U OCTABUTH Ha
3 — 4 yaca, B pe3yJibTaTe IOJYUYeHHBIH 3(h(EKT IPEeBI3OUAET OXKM-
manua. Ha mecTe cuHAKaA B XYJIIEM cJydae OCTaHETCS TOJBKO
JleTKasd JKeJITU3Ha, Ja M OHA BCKOPe IIPOMJeT.




Puc. 1. BHewHun Bua ycTpoyicTBa.

Puc. 2. Bug Ha ycTpo#cTBO
CO CHSITOV KPbILLKOW Kopryca.

DyHKIIMOHUPYET TeHepaTop Tak. EnBa Hampsaxe-
Hue Ha KoHIeHcaTtope Cl gocTurHer MakcuMyMa
(KoHIeHcCATOP IIOUTH 3apsAKeH), OTKpPbIBaeTCs
BHYTPEHHU! TPaH3UCTOP MUKPOCXEMbI, KOTOPBIN
cmocobcTByeT 3aMmbIkanmio BeiBoga DIS (DISCHAR-

GE — «paspsan») ma demiio. IIpu aToM Ha BBIXO7E
3 OUT mosBisieTcsA JOTUUECKUH HOJb. ¥ IPABJISIO-
WA TPaH3UCTOP 3alepT, HarpeBaTeJbHBIN dJie-
MeHT obecToueH. 3aTeM KoHAeHcaTop Cl HaumHaer
paspaKaThCs, X KOr[a HalpsyKeHre Ha HeM CTaHeT

@@ BHUMAHUE — CUCHAN!

B mamm guu MHOTHME JIIOOAT aKTUBHBINA OTABIX — IIOXOIbI, IIyTeIlle-
CTBUA, S9KCTPeMaJibHbIe BUILI cIIopTa. [le1o xopolee, HO IIOPOi BO3HU-
KaloT CUTyalluM, KOTJa MOYKeT IIOHAA0OUTLCA IIOMOIIb N3BHe. Kpome
3BYKOBBIX CHUTHAJIOB, KOTOPBIMU MOXKHO IPUBJIEUL OKPYIKAIOIINX, €CTh
ellle U IPyrue CIoco0bl, 0COGEHHO B HOUHOE BPeMs, 0 KOTOPBIX HYKHO
3HATH Kaxkaomy. Hampumep, momaBas pasHOMHTEPBAJIbHBIE CUTHAJIEI
GoHAPUKOM — OOBIYHBIM HJIM K€ OT MOOHJIBHOIO TejaedoHa — C IIO-
MoIIbio a3oyxku Mopse — SOS (u3BeCTHEBIII BO BCeM MUPE CUTHAJ Tep-
namux 0eacTBue), Bhl, TAKUM 00pa3oM, IOMOKeTe cebe W IPYTHUM.
SOS — »T0 uepemoBaHme 3 KOPOTKUX, 3aTeM 3 AIMHHBIX, IIOTOM CHO-
Ba 3 KOPOTKUX CUTHAJIOB, TO €CTh 3 TOUKU — 3 TUpe — 3 TOUKU, KO-
TOpPBIEe MOYKHO 0003HAUYNTD, IPUKPLIBAS B 3aJJaHHOM PUTME PYKOM HC-
TOYHHK cBeTa. B KaKoil ObI cTpare BhI HM OKa3ajJaNCh, STOT MeKIyHa-
POIHBIN curHaj 0eACTBUA IIONMeT JII06O0IH.
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Puc. 3. 9nekrpunyeckass cxema

UMIysIbCHOro Harpesaress 4s
sie4e6HOro ycTporicTea oT YKyCOB
KOMapos.

R2 91K

D3 b +3 B@
R3 1N5407 =
560
HarpesaTtenb
LED1 g R=1,3 Om O
TIP
TIP120 120 ..........
E
BCE
)

0JM3KO K HYJIO (IIOYTU IOJHBLIN paspsan), MUKPO-
cxXeMa MepPeKJIUUTCA B IIPOTHUBOIIOJIOMKHOE COCTOS-
Hue — Ha Beixome OUT gormueckas 1, yopasiisio-
N TPAH3HCTOP OTKPBIT, Uepe3 HarpeBaTeJbHbIN
2JIEMEHT IIPOXOAUT TOK. KoHIeHcaTop HaunmHAeT CHO-
Ba 3apSAMKAaTHCS, 1 BCE ITOBTOPAETCA BHOBD C UACTOTOM
B HECKOJIBKO KI'm.

3apan kougencaropa Cl uger mo mytu R1, R2,
D1, a paspang — mo iyt D1, R1, R2, BuiBog 7 DIS
MuKpocxeMmbl. IIpu n3MeHeHNH TOJ0KEeHUS Peryis-
TOpa MOACTPOEUHOT0 peducTopa R2 MeHAIOTCA COOT-
HOIIIEHUS COIPOTHUBJICHUN BEePXHEro WM HUKHEro
mjievya, UTO, COOTBETCTBEHHO, MEHAET OTHOIIEeHIE
IJUHBI UMITyJIbca K mayse. HacToTa 3amaeTcs B OC-
HOBHOM KoHAeHcaTopoM Cl 1 He3HAUNUTEJIbHO 3aBU-
CHT OT BeJIMUMHBI COMPOTUBJIEeHUN B menu R1, R2.

3YGHAAN NACTA OT... OMOrA

06 Keubcsa MOKHO T'Zle YTOOHO, HO He BCerJa OKas3bIBAIOTCS IIOJ PY-

Pesuctop R4 orpanmumBaeT TOK TpaH3uCTOpPAa
10 BBIXOJY IPY BHICOKOM YPOBHE HAIPAMKEHUA Ha
BbIBOZe 3 Taiimepa 555. IIpu sTomM B JaHHOM cXe-
Me IUOLbI, PE3UCTOPBI ¥ KOHIEHCATOPBI IIOJAONIYT
JII00OTO THIIA, HOMHHAJLI MOT'YT OTJIMYATHLCA HA
30% oT yKasaHHBIX Ha cCXeMe.

O6osHauenHbIN Ha cxeme R3 cBerommon 3 Mm
cunnii mpoapaudbiit 1000 — 2000 MKl ¢ Hanme-
HoBaHueM B KaTtajore SAB4UC (mpousBomuTessb
CPM), ¢ manpa:xeunuem 3 — 3,8 B, Tox 20 MA,
cuexTp cBeueHus 470 nm; Opu cuje CBETOBOTO
moroka 1000 — 2000 mcd. Kak BugHO U3 cXeMbl,
CBETOIMOJ BKJIIOUAETCS CHHXPOHHO C PE3UCTOPOM-
HarpeBaTeJjeM.

A. KALLUKAPOB

KOM amnTeuHbIe cpeacTBa. 3aTO 3yOHasA MacTa ecTh y KaxkJaoro. Briga-
BUTE U3 TIOOMKA IIACTy M HAHECHUTEe Ha 000K KeHHOe MECTO, IIperxIe
OXJIaJIUB €ro, eCJU HYKHO, mok Bomou. IIpukpeiBaTh HUUEM He Hao,
JaliTe BLICOXHYTH, a IIOTOM aKKypaTHO ee cmoiite. IIpu HeobxoamMoO-
CTH IIOBTOPHUTE HPOIeAypPy. SyOHasA IIacTa COAEeP:KUT aJTIOMOCUINKA-
ThI, KOTOPbIe HE PACTBOPAIOTCSI B BOJE M HOKPHIBAIOT 3aIUTHOM
IJIEHKOII IMOBPeXIeHHOEe MECTO, He JaBas MHTEHCUBHO HCIAPATCS
MEKKJIETOUHOMN *KUIKOCTH, TeM CAMBIM COXPaHAA KJIETKHU SIIUAEPMU-
ca. Kcratu, 3yOHas macrta ¢ MEHTOJIOM eIle um oxjaxkmaer. Ilocie
OIPpUMEHEHUS IIacCThl IPY HEe3HAUNTEeIbHOM IMOKPACHEHUN OOLIYHO U
cJela OT OKora He ocTaeTcs. B 60jiee cepbe3HbBIX CAyUYasiX, KOHEUHO
JKe, cllelyeT oOpaTuThCcsa K Bpauy. KcraTtu, oT yKyCcOB KOMapoB Iac-
Ta TOXKE IIOMOTAaer.
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TY T'OJIOBOJIOMKY HeTPYAHO M3TOTOBUTH caMocToATenbHO. CocTonuT oHa 13 4 aie-
MeHTOB. Tpu sjieMeHTa OJUHAKOBHI 110 (DOpMe, pasMepaM U IIBETY, KaKIbIl 13
HUX CKJIeMBaeTcd U3 5 KyOMKOB (dJIEMEHTHI, COCTaBJIEHHEIE U3 5 KYOUKOB, CKJIe-
€HHBIX II0 TPAaHAM, HA3bIBAIOT IIEHTAKyOMKamMu). YeTBepTHIN 9JIEMEHT IIPEICTaB-
JisieT co0Oi OTMeJbHBIN 9JeMeHTapHbIl KyOouk. ETo peKoMeHIyeM ITOKPacUTh
B MHOII IIBET, OTJIUYHBIN OT IIBeTa APYTUX.

S~

1 2 3 4

IIpukianbiBas 9JeMeHTHI TPAHAMU JPYT K IPYTY, MOJKHO COCTABUTh MHOYKECTBO UTYD, 00ana-
IOIIVX PA3JINUYHBIMU CBOMCTBAMU.

3amaua 1. Ucmonb3ysa Bce 4 aJ1eMeHTa, COCTaBbTe CUMMETPUUYHYIO (GUTYPY, B KOTOPOM UETBEPTHIH
3JIeMEeHT He OyIeT BUJeH HU CBEePXY, HU CHU3Y, HU COOKY, HU € JIOOOTr0 MHOTO paKypca. ABTOp 9TOH
rosioBosioMKu B. KpacHOyXoB yTBep:KIaeT, UTO CYIIECTBYET He MEeHee JBYX Pal3JIMUHBIX PEIIeHUNl
9TOU 3amadu.

Samaua 2. [ pa3sMUHKY IOTPEHUPYUTECHh B COOPKE CUMMETPUYHBIX (UTYP C UCIOJTb30BAHUEM:
1) 3 smeMeHTOB-TIeHTAKYOMKOB; 2) BceX 4 9JIeMeHTOB TaHHOM I'OJIOBOJIOMKH.

IIpuBoamM 06pasIibl TaKUX (PUTYP, MOCTPOEHHBIX U3 3 BJIEMEHTOB-IEHTAKYONKOB, C PA3JIUUYHBIMU
BUIAMU CUMMETPUH.

Nlaeaoem \17c,u><o“€,{

™
[
g

GO EH BMECTO YTIOrA

Hocanmo 6bIBaeT, KOorma, JOCTAB CJAO0KEHHYIO BeIllb 13 UeMoja-
HA WJIN JOPOKHOM CyMKH, 3aMeUaelllb, YTO OHA CUJILHO IIOMAJIACD,
a yTiora moj pykoii Het. He cTpamiao, pyTboarky uiam pyoainry
MOJKHO OBICTPO IIPWUBECTH B HaAJIeKamuii Bug. Hy»XHO TOJIBKO IIO-
BEeCUTH €€ Ha BeIlaJIKYy-IIJIEUNKU, OﬁprBI‘aTB BO,Z[OfI U BKJIOUUTDH
¢den. 3aTeM OPOUTUCH IO CKJIALKAM, a JIyUllle IO Bceli TOBEPXHO-

ctu TKaHU. IIoTOK ropAYero Bosayxa or (heHa pasTIafUT CKJIATKN
1 ybepeT 3aMATOCTH He XyiKe yTiora. Benb, mo cyTu, )eH c pas-
OpBIBraHHOM 10 TKAHU BOAOM HMCIOJHUT POJIb IIapPOBOT0O yTIOTa.
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PeweHune kpuntorpammol 1

3adaua 1.
Cocmaseumv odunarosuvLe
cummempuiHble puzypbol.

Ansa Tex, KTo Tak n He peLunJ1 roJ1I0BOJIOMKU
B pyb6puke «Urporeka» (cm. «JleBwy» Ne 7 3a 2019 ron),
ny6simkyem oTBeThl.

HOJIb + HOJB + HOJB + HOJb = MAJO
1065 + 1065 + 1065 + 1065 = 4260

PelweHne Kpuntorpammbl 2

OOUH + OOJMH = MHOIO
6823 + 6823 = 13646

3adaua 2.

Cummempuunasn ynaxoexa
anemenmoé 6 kopoboure 4x9
(noeéopomnas cummempus).
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)XypHan 3apeructpupoBaH B Munucrepctee Poccuiickoii Depepauum no genam
nevyartu, TefiepaauoBeLLaHNs U CPeACTB MacCOBbIX KOMMYHUKaumid. Per. MU Ne 77-1243
JAeknapauusi 0 COOTBETCTBUM AeicTBUTENbHa no 15.02.2021

BbinycKk uspaHusa ocyllecTBieH Npu PUHAHCOBONW noaaepxke
G’enepanbﬂoro areHTCcTBa no ne4Yat 1 MaccoBbiM KOMMYHUKaUNaM.

B onuncainuuux nomepax
«JleBLUN»:

Camosier AHT-3 ObLT CKOHCTPYUPOBAH M3BECT-
HBIM aBuactpouteseMm A. H. Tymoaessim B 1925
roay. Ha sToM IelbHOMETAIINYECKOM ABYXMECT-
HOM IIOJIyTOpAIlJiaHe, KOTOPBIM MOXKET YKPAaCUTH
Balll My3el Ha CToJie, ObIJ COBEPINeH MaJIbHUN IIe-
pener B EBpony, IpoaeMOHCTPUPOBABIIINI YCIEXHU
COBETCKOT'O CaMOJIETOCTPOCHMA.

JliobuTenu mAeliCcTBYIOIINX MOJeJeli CMOTYT JaTh
BTOPYIO JKM3Hb CBOMM MEXAaHUYECKHUM UTPYIIedU-
HBIM MAIITHHAM.

AJNEeKTPOHIIUKHY JIJIsT SKOHOMUU 3JIEKTPOSHEPTUN
B MHOTOKBAPTHUPHOM JOME II0 IPEeIJI0MKEHHBIM CXe-
MaM u3TroTOBAT (oTopesie. JIrobuTeam TUXOTO OT-
IbIXa 3alMyTCsA I'OJIOBOJIOMKaMu OT Biaagmmwumpa
KpacaoyxoBa, a momalirime MmacTepa CMOTYT B3ATH
cebe Ha 3aMeTKY HOBBIE ITOJIEBHBIE COBETHI.
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JOPOI'IE UYHUTATEJIN!
IIpomon:xaemM mMyOoJIUKAIIMIO CEPUU
KPOCCBOP0B-TOJIOBOJIOMOK BTOPOTO
moayroauda 2019 r. YcaoBusa ux

pelnreHuss onyoJIMKOBaHBI
B «JIeBmie» N¢ 1 3a 2019 rop.

1. PyuHo#i ciiecapHBIiI MHCTPYMEHT, IIPeIHA3HAUEHHLINA IJId 3aBUHUMBAHUA M OTBUHUYWBAHUS
Kpene:keii. 2. HopBeKCKUIl MONSAPHBIN NyTEIIeCTBEeHHUK-MCCIEI0BATEb, MIEePBLIM JOCTUTIIIUHN
IO:xHOTO mMOTIOCa. 3. Hayka 0 BOMKJIeHHU CyZIOB U JieTaTeJIbHBIX anmapaToB. 4. KIMHKOBOe KOJIo-
IIe-pesKyilee u pyosine-peskyInee XoJogHoe opyKue. 5. BricoTHoe 3manme. 6. AHTOHUM HETTO. 7.
TpaHCIIOPTHOE CPEJICTBO, COCTOAIIEE U3 PAMbI, KOJIeC, PYJIA U IIefajieil, KOTOpoe ABUIKETCS 3a CUeT
CUJIBI HOT. 8. YCTPOMCTBO AJIS 3alliCH M BOCIPOU3BeAeHUus yCcTHoi peun. 9. IlepeHocHOM mepco-
HaJbHBIN KoMnbioTep. 10. Hekwnit curcoxk mapOpManuu o6 00beKTaxX, COCTaBJIEHHBINA C IIeJbI0 00-
JIeTUYeHU A MOMCKAa 3TUX 00'BeKTOB II0 KaKOMYy-TO npudHaky. 11. Pycckasa HapoagHas cIOpTHUBHAS
urpa. 12. JIpeBoBUAHOE pacTeHue, BcTpeduaromieeca Ha 6epery BogoemoB. 13. Teppuropus rocyzap-
CTBA WJIX €e YacTh, IIOJTHOCTHIO OKPYKeHHAasI TePPUTOPUEH Apyroro rocyaapcrsa. 14. ismepuTeb-
HBIH IIpHOOP AJA OIIpeeseHs TOPU30HTANbLHLIX M BePTUKAJIBHBIX YIJIOB IIPH TOMOrPa(UUECKUX
cbeMKax. 15. CoenuaaucT o TPeHUPOBKE cIOpTCMeHOoB. 16. 3ammeunblil BeleBoi mernok. 17. Ilo-
MellleHNe Ha CyJIHe MJIN Kopaldje, 000pyIoBaHHOE IJId HPOKMBAHUSA JIIOJEH, a TaKiKe Pa3JIUUHBIX
cay:ke0HBIX 1esaei. 18. T'opox B Beasruu, oxkoso Kortoporo B 1815 rogy cocroasochk mocjaenuee
KpYHOHOe cpaskeHue (ppaHIysckoro nuMmmneparopa Hamoseona. 19. Boabmioil KOJJIEKTUB MY3bIKaH-
ToB-ucnosHuTe e, 20. OOuH U3 IJIaBHBIX XPUCTUAHCKUX IPA3THUKOB.

ROHTpOJIBHOG CJIOBO COCTOMUT U3 c.nez[ylomeﬁ IIoCJjJeaoBaTeJJbHOCTHN 3a111mbp013am1mx 6yKB:

(4) (13) (11) (10)* (13) (5)°
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