Yusmiaés BuxkTop ViBanosuya

Kandudam gusukxo-mamemamuueckux Hayx, 0oyeHm
ragedpwvL odweti Ppusuru Mockosckozo
pusuro-mexnuueckozo uncmumyma (MDPTHU).
3acayrcenHvlll PAbOMHUK 8blCUel WKOADBL, 3aMeCTNUMEeND
npedcedamens HAYUHO-MemoOULEeCKO20 CO8ema
Dedepanvbrot 3a04HOU HUSUKO-MEXHULECKOU ULKOAL
(P3DTII) npu MPTH, uwren Hcropu Beepoccutickoti
0AUMNUAOBL WLKOABHUKOE NO Pusuxe.

Boarap Anekceit HukosaeBma
Buinycxnuk Mockoscko2o (huduko-mexrHuueckozo uHcmumyma
(M®THU), pedaxmop no pusduxe 8 sHcypHare «[TomeHyuar».

BakyyMmHBIl aBUraTeb —
OorHeAbIlIAIlasd MalIHa

B cratpe paccrkaseiBaeTca o JelicTBymouieii Momean BaKyyMHOTO
aBuratend. PaccmaTtpuBaerca mpuHIND paboThI 3TOM HeOOBIYHON Ma-
IINHBL, a TaKKe IPUBOIAATCA Pe3YJbTaThl SKCIEePHMEeHTAJIBLHOIO JCCIe-
moBaHnA moitoctn u KIIJ[ mamHOIT Momesn.

1. Beegenne

Yro Takoe BaKyYyMHBII JBHUTa-
Tens? Ecam BeI mompobyeTe mouc-
KaThb II0 TaKOMY 3alpocy HHcpopMa-
nuio B JIHTepHeTe, TO C JETKOCTBIO
HaliféTe Maccy IpPOeKTOB JIBHUIraTe-
Jeit, paboTalomMX Ha TaWHCTBEHHOII
«dHeprunu BaKyyMa». Komy-To 3Tu
NIPOEKTHl MOTYT IIOKa3aThCA NHTEe-
PEecHBEIMI, HO HPaKTUYECKOH II0JIb3BI
OT HNMX HMKakKoil. B gayumem ciaydae
OHM OTHOCATCA K OOJacTH HAaYYHOIl
daHTAaCTUKH, B XyAILIEM — K JYKEHaYKe.

MEer ke XOTHM paccka3aTb O Jeli-
CTBUTEJbHO paboTalolieil Mozean
BaKyYyMHOIl MaIlMHBI B BHUJe WUIPYII-
KII pa3MepoM cC JaxoHb (puc. 1), Ko-
TOpPYI0 aBTOPHI OTOi CTaTbM MOJ-
BepIIN SKCIEPUMEHTAaJbHBIM JCCIe-
moBaHMAM. Malunnaa, npuodpeTéHHaA
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Puc. 1

Yepe3 MHTepHeT-MarasMH YMHBIX pa3-
Bieuennit «Cemb nazeit» (www.7pdru),
MMeeT YIPOIIEHHYIO KOPOOKY Ilepenad,
00ecHeunBaloILy0  JABIDKEHNE  BIEPET
TOJILKO Ha OJHOII Ilepelade, ABIKEHIE



HasaJ I «HelfTpaJKy». IloBOpoT ImepeaHirx
KOJIEC OCyIIlecTBJIAeTCA PYyJIeBBIM Koje-
COM, UTO JAE€T BO3MOKHOCTH IBUTATbCA
MallllHe II0 TOJy He TOJBKO IIPAMOJII-
HelfHO, HO I IO OKPY-KHOCTIL OHEPINIO
JBUTaTeJb MAIlIHBI YeplaeT OT ILUIaMeH!
CINIPTOBOIT TOpesKM, IIOMEIEHHOl B IIe-
penHelt YacTy MaIlDIHBL

ZBAKYYMHbIA
[ABUIATEAD -3T0.,

Cpa3y oTMeTuM, 9TO pedb IIO¥i-
JET O [OBOJBHO SK30TIIECKOM IIpen-
CTaBUTeJe TeIUIOBBIX MammH. Hamr
JBHUTaTeJb IO NPUHIONIY paboThI 3Ha-
9UTEIbHO OTIANYAaeTCA OT CBOMX CO-
OpaTbeB I, B YaCTHOCTH, OT JBUTATENd

2. ITpuaoun

ITocne cTONBP WMHTPUTYIOIIETO BBe-
JeHnd pasbepéMcs, HaKOHEI, B IIPUH-

OXJIKJAIOINIT BEHTUJIATOP

— =

LUIMHAP ¢ péOpamu
IIJIA OXJIQMK e HU S

KJIaIlaH

TOILJIVBHBINI

BHYTPEHHETO CTOpaHNA, 3HaKOMOI'O
OOJIBIIMHCTBY U3 IIKOJIBHOIO Kypca (pu-
3ukn. Bosiee Toro, 3Ty MaImHy ClIegyeT
OTHECTH K JABHUTATEJIAM BHEIITHETO Cropa-
HIA. 37ech IUIaMA TOPUT BHE JBUTATEJA.
KcraTn, ciemyer crkazaTth, 94TO ABHTaTe-
JIM DTOro KJacca 00JIafaloT PAIOM IIpe-
JMIMYIIIECTB II€pel IBUTATENIAMN BHYT-
peHHero cropaHna OHH IpoIfe IO KOH-
CTPYKIMU ¥, KaK CJIEJCTBUE, Dojiee JOJI-
roBeuHbL. Biaromapsa BHeIIHeMy cropa-
HIIO, JIM IOOXOINT MPaKTUYeCKN Jdoe
roproodee. VI emié ogHo BaskHOe B HamIl
BEK OOpBOBI 3a DKOJIOTMYECKYIO UUCTOTY
MPENMYIIIECTBO — 3a CUET paBHOMEPHOTO
IpoIjecca TOPEeHNA TOILUIMBA B TaKUX
JBUTATENAX YMEHBIIAeTCA KOJIIMIECTBO
BpPEeIHBIX BEIOPOCOB B aTMoc(epy, IIo-
CKOJIbKY HPOMCXOANT OoJiee IOJHOe Cro-
paHne TommMBa. BiarojapAa STHM Ipe-
JIMYIIIECTBAM JBUTATENN BHEIITHETO CTO-
paHUA y'Ke aKTHBHO JICIOJB3YIOTCA B
HEKOTOPHIX TEXHIYECKUX MPIJIOKEHNAX.
Hampumep, B renmosHepreTniecKnx yc-
TaHOBKaxX Asuratenn Ctupsmara (Toske
OTHOCAINIeCAd K ABUTaTEIAM BHEIIIHETO
CrOpaHNA) IPeodpa3yloT DHEPINIO co-
KYCUPOBaHHBIX COJIHEUHBLIX JIyJeil B Me-
XaHIYIECKYIO SHEPTUIO.

padoThI

numne paboTEl HAIIEro AVKOBMHHOTO
aBuratesnd. Ha puc. 2 1morasaHBEI oC-
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DKCIIEHTPUK

HOpIIEeHb

TdAra KJallaHa
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HOBHBIEe DJIeMEeHTHI JIBUraTesld I UX
npesHa3HAYEHE.

Paccvotpum Bechk paboumnii ks 1o
STanaM.

1) Krnaman OTKpHIT, NOpIIEHL IBU-
JKeTcA BIIpaBo (puc. 3 a), U B IJINHIP
IIOCTyNaeT ropAYNMii BO3AYX (IJBHUTra-
Teldb OYKBaJbHO 3acachklBaeT ILIaMd B
OUJINHAD).

2) IlopuieHb B CBOEM IBUKEHUN
JlocTHTaeT MEPTBOI Toukn (puc. 3 6), Ki1a-
IaH B3aKpbIBaeTcdA, BO3IAYX B INLIMHApPE
OXJTAYKJaeTcsA Jepe3 CTeHKN INUIMHAPA, I
TIOPIIIeHb Ha9lHAeT OOpaTHOEe BIDKEHIE,
T. K. JaBJeHNe B IDUIMHApPE CTaHOBUTCA
MeHbIIIe BHEIIHETO aTMOCEPHOTO.

3) Ilox nelicTBuMeM pa3HOCTH JaB-
JIeHNT CHapy»XK! ¥ BHYTPM IULIMHApPA
IIOPIIIeHb ABIIKETCA B CTOPOHY KJIalla-
Ha (puc. 3 8).

4) IlopiieEb JOXOAUT IO BTOPOIi
MEpPTBOIT TOUKN BOJIM3Y KJIalaHa (puc. 3 2)
M ToJ JelicTBUEM WHEepIMN MaXOBHMKa
MPOXOANT MEPTBYIO Touky. Haunmmaer-
cA JBIDKeHMe IIOpIIHA BIpaBo. Jaiee
IVKJ IOBTOPAETCA.

Temneps, mocie oO0bACHEHNA IPUH-
numna paboThl CTAHOBMUTCA fACHO, IIoYe-
My JABHTaTeJb Ha3BIBaeTCA BaKyyM-
HBIM. Jlelo B TOM, 94TO pa3HOCTH JaB-
JIeHNii Ha IopIIeHb, HeoOXoAuMasa IJIA
ero paboTel, AocTHraeTcA He 3a CYET
BBICOKOTO JIaBJIEHNA HAIPeThIX ra3oB, a
3a CYET HMBKOIO JAaBJIEHUA OCTHIBIIIX
ra3oB, KOTOpBIE CO3JAIOT B INVJIMHApPE
HeKoTopoe nozodne BakyyMma. IIpu sTom
«MBIOMIHEKA» JIBUTATeJA 3aKJII09aeTcd B
TOM, 4YTO padoumii XoJA IOPIIHA IIPO-
JMCXOIUT 3a CYET JaBJEeHUA aTMocde-

pel Takske, 0CO3HaB IPHWHINII PadOTHI,
CTaHOBUTCA ACHO, YTO Hallle JMpIde-
CKOe Ha3BaHNe «OTHeJbIIAIlad Mally-
Ha» cienyeT B JaHHOM cjydae IIOHM-
MaTh OyKBaJIbHO. Benb ABuUTaTeNb H€ii-
CTBUTEJBbHO «BIbIXaeT» IIaMAd OT
CIIMPTOBOII TOPENKNM ¥ «BBIABIXAET»
NPONYKTBI TOPEHN .

Puc. 3

3. IlocTaHoBKa d)MSM‘IECRI/IX BOIIpocCoOB

Bcakuit genoBek, cepbE3HO yBIe-
KaoImiicad TeXHUKOI U1 pusukoil, Hayu-
I'pPaBIINICh BJOBOJb C IOJOOHEIMI pa3-
BIUBAIONNIMI NIPYIIKaMI, HellpeMeHHO
3ajacT cebe Maccy JIOOONBITHBIX (pu-
3I[YeCKIX BOIPOCOB, Ha KOTOpHIe HeT
OTBeTa B MHCTPYKIUN MO MpIMeHeHIIO.
He ynepsxamnce ot sroro cobinasHa nu
aBTOpPHI 3Toif cTaThby. MBI pa3MBIILIA-

g caenyonmM obpa3oM. Y BCAKOTO
JBUTATeNId eCThb TaKad XapaKTepHCTH-
Ka, KaK ONTMMAJbHEII PEeXKNM paboTHL
Jleso B TOM, 9YTO MOIIHOCTBL ABUTATEJA
3aBJICUT OT YaCTOTHI 0OOPOTOB €ro Ba-
Ja ¥ JOCTHUTraeT MaKCHMyMa IIPY HeKO-
TopoM eé€ 3HaueHnu. IlpencraBider
MHTepec IIYTEM KaKOIO-TO HEeCJIOKHOTO
SKCIIepMMeHTa OIEeHUTb 3TO ONTHU-



MaJIbHOE€ 3Ha4Y€HlIe YaCTOTHhI 060p0TOB.
RpOMe TOro, XOTeJIOChb OBl IIOJy4YUTH

npubansuTenbHoe 3HadeHnnme KIINT B
9TOM pesKIIMe.

4. IKcmepuMeHT

Kaxk sxe 3acTaBUTBH BpaIllaTbCA BaJ
JBUTATeNd C PasJINMIHBIMII 9aCTOTAaMII,
OCTaBJIAA MPU 5TOM BO3MOXKHOCTB JJIA
n3MepeHna ero MoinHocTn? BosHNMKIa
OYeHb IpocTad Nied: Hy*KHO HaMOTaTh
Ha OCh BeyIPIX KoJieC HNUTh, IIOJBe-
CUTBH Ha €€ KoHIe Ipy3 (puc. 4), usme-
PUTHb YacCTOTy BpaIllleHNA KOJEC, KOTO-
pasd IpomopIioHAaJIbHA YacTOTe 000po-
TOB BaJjla JBUTaTeNId.

Puc. 4

Ecuau 3akpennTs MalMHy Ha Kpalo
cTojla, BRJIIOYMB Ilepenady IJIA JABU-
SKeHNdA BIEepEn, To Ipy paboTe ABNUTa-
Telad Tpy3 Maccoii m OyneT HOgHM-
maTbcAa. Ilpm kaskaoil Macce TIpysa
JBUTaTeNb OBICTPO BBEIXOANT Ha pe-
SKIIM, KOTJa CKOPOCTb IOAbEMA Ipy3a
CTaHOBUTCA mNocToAHHOI. Ecam moge-
JUTh  U3MeHeHNe  IOTeHIMAJbHOI
sHeprun AE rpysa Ha BpeMa t IIpHu
ero moabEMe Ha BBICOTYy H, To moJy-
9IIM MOJIE€3HYI0 MOIIHOCTG!

N:&:LQH. 1)
t t

VIamepas Bpema mogbéMa t pas3-
JUYHBIX TPY30B Ha (PUKCHPOBAHHYIO

BEICOTy H, MOKHO paccuMTaTb 9acCTOTY
000pOTOB BaJla JBHUTaTEJA 0 POpMy.I€E:
v=10-i, (2)
2Rt
3mecb R — pagmyc ocu koJeca. MHoskII-
Tenb 10 HeoOXomyM JjIA mepecdyéTa dac-
TOTBI BpaIlleHNs BeXyINIX KOJIEC B dac-
TOTy BpallleHNdA Baja JABUIATelIA, T K
BpallleHle OT BaJla JBHUIaTeNIA Ha KoJIEca
Iepefa€Tcs ¢ IOMOIIBI0 pPeAayKTopa C
NepefaTOUYHEIM WICTIOM, paBHBIM 1/10.
OueBnpgHO, 9TO YeM OOJIbIIEe Macca
Ipy3a m, TeM MeHbIIe JacToTa 0060-
poroB BaJsa gnBuratend Vv. IlosTomy,
N3MepAA BpeM:d NOIbEMa IPY30B pas3-
HBIX Macc ¥ IoJab3yAchk dopmyaamu (1)
n (2), MOXKHO IIOCTPOUTHL 3aBUCUMOCTH
N(v). 910 m ObLl0 chemaHo. ['padpmk
IIOJIy9EeHHOII DKCIIEpVMEHTAIbHO 3aBH-
cumoctn N(v) moka3aH Ha puc. D.
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Puc. 5

JIz pucysra BHAHO, UYTO MOMII-
HOCTh [BHUTraTesJd MaKCIMaJbHa IIpH
gacToTe OOOPOTOB BaJja JABHUTaTeNd
okojso 285 06/muH. Ilouemy ke MoIII-
HOCTb JBHMTaTeldsd IIpU yMeHbIIeHNIN
JacTOTHI ODOPOTOB CHadYaja PAacCTET, a
3aTeM magaeT (ydactkn AC m CD Ha
puc. 5)? Kak 5T0 MOYKHO KadeCTBEHHO
o0baAcHUTL? [lA oTBeTa Ha BOIpPOC
HY°KHO eIllé pa3 BHUKHYTb B IIPMHIIII
paboTel JBUTaTeNsd I ydYecTb, YTO
MOIIIHOCTb IIPOINOPIIOHAJBHA IIPON3-
BeJleHII0 JelicTByIoIleli Ha IIOpIIeHb



CHIBI UM CKOpocTH mHopwmHA Ilpn
YMEHBIIIEHNN YaCTOTHI OGOPOTOB CKO-
POCTH IOpPIIHA yMeHBbINaeTcd, HO OX-
JasKaeHle Taza B IIJINHIPE IIPONCXO-
IUT B TedeHNeEe OOJIBIIET0 IPOMEXKYTKa
BpemeHn. O4eBUAHO, UYTO IIPU DTOM ras
oxJaskJaeTcad OO OoJiee HU3BKOIL TeM-
mepaTyphl. OTO IPUBOAUT K YBeJnde-
HUIO pas3HOCTHU JaBjieHuil mo oGe crTo-
poEbl nopiied. Kak ciaexcteue, yBean-
ynBaeTcA AelicTBylollasd Ha IOPIIEHb
cia. VITak, MBI yCTaHOBIJINM 3KCIIEpPH-
MEeHTaJbHO ONTHMaJbHOE 3HadeHIe
YacTOTHI ODOPOTOB BaJjla JABUTATENd U
O0'BACHNIN KadeCTBEHHO 3aBNICUMOCTH
MOIITHOCTH OT JaCTOTEI 000POTOB.
Teneps mnepeiiféM KO BTOPOMY
U3 IOCTaBJEHHBIX (PUBNUECKNX BO-
npocoB. Omnenum KIIJ nBuratensa
O pesknMa paboTHl Ha MaKCHU-
MaJbHOII MomtHocTu. CorsJacHO N3-
BecTHOIT cpopmyisie naa KIIN:

77=Alﬂ-100%. 3)
3aT

3meck Ap,; — Hole3Hasa paboTa, coBep-

Imraemad fAsurateaeMm, W,,.

3aTpadeHHadA Ha paboTy aBuratend B

HallleM cJIydae IIOJIe3HOi paboToil ABIA-
eTcd IOoABEM Ipy3a Ha BeICOTy H:

Apon =mgH. 4)

3aTpaueHHad DHepruA — DTO Ta

OHepIn-d,

5Heprusa, KOTopaA BBIAeNIAETCA IIpH
CrOpaHNM CHONPTA:

Waar =me-q, ()
Ije m, M g — Macca CIOpEeBIIero
coipTa 3a BpeMdA IOIbEMa Ipysa I €ro
yZeabHasd TeIUIOTa CropaHmuda Taknm
00pa3oM, MCHOIb3Y:A JKCIEPUMEHTaTIb-
Hble naHHBIEe U popMyas!l (3)—(D), MBI
cvoran oneanTs KIIJ[ aBuraTend Bouio
NOJIy4YeHO Ype3BHIYAHO MaJjloe 3Hade-
unne ~0,01%, 4TO HEeyAMBUTEILHO, BeIb

TOYTH BCA TEIUIOBasd MOIIHOCTb CIINIP-
ToBKM (a ®TO okKoJio 150 BT) pacxogyer-
cd Ha HaTrpeB OKpYy»KaloIleil cpenbL

5. 3akaodeHnune

HecmoTpa Ha HUBKyI0 SHepreTide-
CKy!0 3(PEeKTIBHOCTb, HY'KHO INPU3HATH,
9T0 pacCMOTpeHHasd BaKyyMHas MallllHa
ABJISAeTC OPUIMHAJIBHONI  pa3BHBaroILEell
TeXHIYecKoll Urpymkoil. Bo-mepBhIxX, na-
’Ke IIPOCTO cobpaTh BAaKoe «UyJ0 TEeXHII-
KII» COOCTBEHHBIMI PYKaMII U3 OTXETBHBIX

JeTasieii OuYeHb WHTEpPeCHO. Bo-BTOPBIX,
pasMBIIUTEHNA HaJ IPHMHIPIIOM paboTh
JBUTATENA, KAK MBI YBUZEMM, IPUBOIAT K
3aHVMATEIBHBIM  (PU3IYIECKIM  BOIIPOCAM.
Haneemca, aro 3a BpemMA MpodTeHN:A 5TOl
CTaTbIl Y JIIOOOIBITHOTO WITATEA BOSHNK-
JIIL CBOMI MIHTEPECHEBIE BOITPOCHL

f «Cemp Ilagmeii» — mepBad B Poccum ceTrb Mara3mHoB U MHTEpPHET- \
Mara3uH YMHBIX pa3BjedeHnii. 3gech Bl HaliféTe MHTeIEKTyaJbHEIE
HaGopHI, KOHCTPYKTOPHI, Ha0OPHI IJIA MCCIegoBaHuUil, cOOpHBIe MOZEJN,
HaOoOpHI /1A TBOpPYECTBa, HaCTOJIbHEIE UTI'PHI, pa3BUBAOIIe UTPYIIKN I
MHOroe npyroe. IlepBuii marazua «Cemb Ilageii» OvbL1 oTEpHIT B 2006
roxy, cerogaa B Poccun padoTaloT NATHaAIATH Mara3MHOB.

Mockea (495) 363-01-90, Caukr-IleTepOypr (812) 333-17-17,
Husxkuuii Hoeoropop, (831) 415-86-19,

\ http://www.7Tpd.ru. j




