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Dilatacao Linear — 3To npunoxeHue, KOTOPOe UMUTUPYET 3P GHEKT MOBHIIIEHUS TEMIIEPATYPH Ha
TBepabIX 00beKTaxX. Bel MoxkeTe HAOIIOMATh 3a PACIIMPEHUEM U CXKATHEM CTaIbHOT'O0 CTEPKHS UJTU
IepeBsTHHOTO Ai00esIs IPY Pa3IMYHBIX TeMIepaTypax, Co3MaBaeMbIX 3IeKTPUYECKUM HarpeBaTeIeM.
Mo03KHO U3MEHUTH CBOMCTBA 00BEKTOB (IJIOTHOCTL, Momy b FOHTa, KoadduimenT IlyaccoHa u T. 1.),
yTOOBI CPaBHUTD UX OPYT ¢ ApyroM. [Toxkanyiicra, monpoOyiite Dilatacao Linear u maliTe MHe 3HATh,
yTO BH myMaeTe. Q: Kak Ha3HauuTh int Ha double? PaccMoTpuM cremyroumii Kop // ABoWHOE 1; //
WHTEpBan i; // gBoliHoe i = 42; // m = 5; // 0 = 5 + O; 30ech MBI XOTUM IIPUCBOUTH d 3HaUeHue i. d = 5
BBIJAM CHMHTAKCH4YecKyo omuOKy. Ho d = i + d BeIgacT omubKy BpeMeHu KoMmnunsuuu. Ho MHe
HYy>KHa oImurOKa BpeMeHHU BHITIOJTHEHUSI, ¥ HE3a[0JIT0 10 BEITOTHEHUS ITPOTPaMMBI ITPOU301III0
clenymollee: MBI IIBITANCh IPUCBOUTE 3HAaUeHUe i mepeMeHnHoi d. To ecTh Tum gaHHBIX i 6611 double,
a tun gaHHexX d — int. YTo6B HOOUTHCS TOTO, YETo 5 X04y, He MOTJIA OBl BBl CKa3aTh MHE, UTO S MOTY
coenath? A: OmepaTop mprcBauBaHus CHOPMUPOBAH HEIIPABUIILHO (BEIpaXkKeHue IPHUCBavBaHUS TUIIA
double He MoxkeT OBITH HESIBHO ITpeoOpa3oBaHo B THI int). Ho To, 4TO BHI XOTHTE, 3TO
MHUIMANIU3alys. JBOMHOU O = 51; A: [IpaBunbHas ¢popma [ IPHCBOEHUS OBOMHOIO 3HaUYeHHu int:
uHTepBan i = 42,0; Bul xoTuTe mpeodpa3oBaTh double B int, HO coemaTh 3T0 HEBO3MOXKHO. OTHAKO BEI
MOXKeTe 3aCTaBUTh KOMIIUJIATOP [elaTh TO, UTO BBl XOTUTE, M CHa4yaia IPUCBOUTH i BOMHOMY
3HAYeHUIO (laXkKe eCIu 3TO HEeAOMyCTUMBIM KOJI), YTO BHI30BET OLINOKY BO BpEMS BHITIOJIHEHUS.
OBOMHOM 51; mBOMHOM [ = s; Vnu, Kak yrmoMsHyn @Eric, BBl MOXeTe MHULIMATM3UPOBaTh d 3HaUEHUEM,
Hampumep, 42.0 unu m00bIM IPYTUM, KOTOPOE BH XOTHTE. FI3MeHeHHs B 3eMJIETI0Ib30BaHUY U
sHeproapdhekTuBHOCTL B [IekuHe, Kurtaii. [lekun, cronuiia Kutas, SBnsieTcs OMHUM U3 CaMbIX
ypOaHu3upoBaHHLIX paiioHoB Mupa. K 2030 romy nporuo3upyeTcs, 4To noTpebieHune mepBUYHOM
sHepruu B Ilekune pocturset okono 10,4 mnH I'TIK, 4TO, KaK 0XKuUOaeTcs, yBenudurcs Ha 46,8 % ot
TEKYIIEero YPoBHS.B maHHOM cTaThe MpefCcTaBleHa KOIMYEeCTBEHHAS OlleHKa 9HePro3ahHeKTHBHOCTH
BCero paroHa [lekrHa ¢ UCII0Th30BaHUEM
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[TommepxkuBaeT 00BbEKTH MO/, ©300pakKeHus U BUAEO MMUTUPYET TEII0BOe IMHENHOE
pacurpenne MaTepuanoB MMutupyeTr o6pa3oBaHue KIETOK B XUMUYECKUX peaKiusax Mcnonb3yer
SHEPTHUI0 ¥ MOIIHOCTD 3JIEKTpHUYeCcTBa KOMIbIOTepa MConb3yeT TeMIepaTypy KOMIIbIOTePa U
mo/Ib30BaTess Ype3BeIualiHO MIPOCT B ucmonb3oBaHuu. Dilatacao Linear 2022 Crack moxeTt
3aXBaTUTh HECKOJILKO BpEeMEHHHBIX PaMOK 9KCIIEPUMEHTa U COXPaHUTh UX B BuAe ulobpaxenuit JPG. B
HOBOU BepCHUU BBeIeHa HOBasd QYHKIMSA - MOfIeIMPOBaHNEe XUMUYECKUX peaknuii. HoBas pyHKUIUS
TI03BOJISET MT0IH30BATENI0 UMATUPOBATh XUMUYECKYIO PEaKIMIO TaK e, KaK IJINTa UMUTUPYET
0711000 B MUKPOBOJIHOBOM TT€YH. 3aTeM IIpuioxkeHrue OyeT YYUTHBATh TEMIEPaTypy Iedu 1
MotHOCTh. Dilatacao Linear Product Key — 3T0 yno6Hoe npunoxenue, mpegHa3HaueHHOE AT
UMHUTALUU GU3NYECKOr0 SKCIIEPUMEHTA Ha BalleM pabodyeM cTojie. ITO MO3BOJISIET BaM YBUOETh
BIUSTHYUE TTOBBLILIIEHUS] TeMIIEPATYPhl Ha TBEPOLIA 00BEKT, HabGIiomast 3a TeIJIOBLIM JIMHEHHBIM
pacmupenreM. YToOb 3ayCTUTh SKCIIEPHMEHT, BaM HYKHO CJI€0BaTh HHCTPYKLUUSIM U3 TJIaBHOTO
MEHIO U BKJTIOYHTD 3JIEKTpOHArpeBaresib. [101b30BaTENb TAKKE MOXKET U3MEHUTD TOK, KOTOPHIi
IIUTaeT HarpeBaTeb, YTOOH JOCTHYbh MaKCUMaJIbHOM MOIIIHOCTH 3a MeHbIllee BpeMs. JInHelHoe
onucanue [JunaTtakao: [TognepxkuBaeT 00bEKTH MOfeNN, U300paKeHus U BUAeo MMutupyet
TEIJIOBOE JTMHENHOe pacIiupeHre MaTepuanoB UMutupyet o6pa3oBaHue KJIETOK B XUMUUYECKUX
peaknusax Mcnonb3yeT 9HEPruio ¥ MOIIHOCTD 3JIEKTpAUYeCTBa KOMIBIOTepa Mcnonb3yeT TeMnepaTypy
KOMITbIOTEPA ¥ IT0Ib30BaTeNsa Ype3BruailHO IPOCT B Hcnonb3oBaHuM. Dilatacao Linear MmoxeT
3axBaTHUTh HECKOJILKO BpeMEHHBIX PaMOK 9KCIIepUMEHTa U COXPaHUTh UX B BUAe ulobpaxenuii JPG. B
HOBOY BepCHUU BBefleHa HOBas QyHKIUS - MOAEINPOBaHNEe XUMUYECKUX peakiui. HoBag GyHKINS
ITO3BOJISIET MTOIL30BATENI0 UMUTUPOBATh XUMUYECKYI0 PEaKIUio0 TakK XkKe, Kak IJINTa UMATUPYET
671100 B MMKPOBOJIHOBOI ITe4n. 3aTeM NpUjIoxkeHue OyneT YYUTHBATh TEMIIEPATYPy U MOITHOCTh
neun. HOBOCTH, TPOCMOTPEI ¥ TJIaBHBEIE HOBOCTH B BallleM ITOYTOBOM siuKe.He mpomycTuTe Hal
00s13aTeNIbHBIN K IPOYTEeHUIO MHGOPMAIMOHHEIN 010//IeTeHb 3aperucTpupyireck Cracubo 3a
IIOANIKUCKY Y Hac ecTh Opyrue uHpopMalmoHHsle 0ionneTenu [Toka3aTs MeHsa CM. Hallle yBeJOMJIeHUE
0 KoH(UmeHIMaTbHOCTH HeBepHbIM agpec 3MeKTPOHHOM MOYTH AMepHUKaHell, yTBePKOaBIIUM, YTO OH
SIBJISTIETCS] 3aKOHHBIM CEHATOPOM IITaTa KOHHEeKTUKYT, OBl IPU3HAH BUHOBHEIM B JIOKHOM BHIIA4e
ce0s1 3a 4JleHa 3aKOHOOATeNbHOro cobpanus mraTa. [KoH ['peiinu Obl1 ocyKneH B MaccauyceTce B
TIOHEMEeIbHUK T10 JBYM ITIYHKTaM 0OBUHEHUS B JIOKHOM Bhiaue ce0s 3a TOCyIapCTBEHHOTO
CIIy2Kalllero U 1o ABYM ITyHKTaM OOBHHEHUS B JIOKHOM Bhiflade ce06s 3a COTPYIHUKA TTOTUINHY,
coobmaetr CNN. JIoxb I'petigu Oblsla pacKphITa, Korma oH otmpaBun 1eaed4ebcl
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[Tocrne 3arpy3ku mocieqHeN BePCUU C caiiTa BaM HEOOXOOMMO YCTAaHOBUTD €€, MBaXK[Ibl IETKHYB
(dain setup.exe, pacmnonoxeHHBIN B (aioBou cucTeMe. BaM Hy>KHO TOJIKO OOUH pa3 IIPUHATH
JInieH3WOHHOE COTJIallleHNe, ¥ IporpaMMHOe o0ecriedeHne OyAeT roTOBO K MCIIOIb30BaHUIO.
['maBHOE OKHO MTPENCTaBIEHO B II0JIb30BAaTEILCKOM UHTepdelice [ 3alycKa sKcrnepuMeHTa. Kak
TOJIBKO BHI 3aMTyCTUTE 9KCIIEPUMEHT, OH OymeT paboTaTh B HGOHOBOM pexKUMe, He Melllas Ballei
TIOBCEOHEBHOM KU3HU. CIEOYIOINM IIaroM SBJISETCS BEIOOP MOMYJIS TEIJIOBOI'O pacIIupeHus (B
°C/K) u Temmepartypsl (B °C). 3aTeM BeIOEpHTe U3 CIIMCKA MaTeMaTHYECKHE Ollepallii, TaKue Kak
IIpoU3BefieHre, CYMMa, Pa3HOCTh, fileJiIeHHe UM BEeKTOPHOE ITpou3BefeHne. ITo Haubomee
pacmpocTpaHeHHbIe ONepalui, KOTOPHIE BBl MOXKETE BHITIOJHSATH C BAlIUMU HaHHBIMHU. I1ociie 3Toro
BBI BEIOMpPAETe 3amycK 9KCIepuMeHTa. Maciitab MomenupoBanus OymeT 3aBUCETh OT BRIOPaHHOM
BaMM TeMIIepaTyphl, BpEMEHH U TEeIJI0BOr0 KoahdulineHTa pacimupenus. Eciu Be XOTUTe BLIOPaTh
ompefeNieHHBI Ouana3oH BpeEMeHHU UM TeMIIEPaTyPHl, Bb JOIKHEl YCTAHOBUTD 1LIe/Th U €QUHUILY
n3MepeHusd. EnuHuIla BpeMeHU 110 YMOTYaHUI0 — MUHYTHI, @ eAUHKLIa U3MEPEeHU TeMIepaTypHl 10
ymomyanuio — C. Bbl TakkKe MoxKeTe BhIOpaTh eAUHUIYY U3MEPEHUS TeMIepaTyprl o OapeHTenTy,
KensBuny, Lienbcuto unu I'paguany. [Tocne 3aBepliinenuss MOJeIUPOBAHUS IIPEICTaBIISIETCS
u3MepeHue 3HaYeHMST TeMIIepaTyphl HAarpeToro 00beKTa. BEl MOXKeTe COXPAaHUTh CBOM 9KCIIEPUMEHT,
4yTOOBI BHIYMCIIUTE BCe 3HAUEHUS BO BTOPOU pa3. PEKOMEHAYeTCsT COXPAHSATh Pe3yabTaT Kaxase 15
MUHYT BO n30exKaHWe IIOTePH [aHHBIX. BaxKHeUIIUM yIIpaBIeHeM 3KCIIePUMEHTA SIBIISIETCS
BO3MOXKHOCTh U3MEHEHUS CUJIB TOKa 3JIeKTpoHarpeBaressi. Bl MoxkeTe BHIOpaTh 3HaYeHus oT 60 10
1500 Bt ¢ marom 30 Brt. Tekyias oneparius [0 yMOJIYaHUIO ABISETCS MOMaroBoi. OJHaKO BB
MOXKETe U3MEeHUTh pa3pellleHre C ITOMOIIIbI0 CEKIIUY TEIJIOBOTO pacCIIupeHus. Pa3nuyHble BapuaHThI
U QYHKIUHU: - PexxuM yMHOXKeHUS: BBl MOXKeTe BHIOpATh YMHOXKEHME PacueToB
K03(¢dULMeHTa TEIJIOBOTO PACIIMPEHUS U 3aJaHHON TeMIlepaTypkHL. + Anysuper: Kak TOJIbKO BBl
HayHeTe 3KCIIEPUMEHT, Bbl MOXeTe BEIOPaTh APYyroe paspelleHne, eCly BEl XOTUTEe H3MEHUTh
MHTepBaJl BpEMEeHU MeXAy KaXkIbIM U3MEePEeHNEM TeMIepaTypkL. + PerynsaTop MoIlHOCTH: Bel MoxkeTe
YCTaHOBUTH MOIITHOCTh MOZIEJIUPOBaHUS B YEThIpEX pa3InyHbIX Auana3oHax oT 60 mo 1500 Bt ¢
mrarom 30 BT. - KonuyecTBo 371eMEHTOB yIIpaBieHus: Bel MoxkeTe BHIOPaTh MPOU3BOJILHOE
KOJINYECTBO BUTKOB 3JIEKTPOHArpeBaTelsl U YCTaHOBUThH MOIIHOCTh KaXKA0r0 U3 HUX. - BapuaHT
TEIJIOBOTO PacCIIMpeHus: Bel MoxkeTe BLIOpPaTh OfHY U3 TPEX Pa3/IMYHBIX eJUHULl NU3MEePEeHUs
temnepatypsl: F, K, °C/°Gr. - BapuaHT pa3perieHus: Bel MoXKeTe yCTaHOBUTh UHTEPBAJl BDEMEHHU
MeXKAy KaXIbIM U3MEePEHUEM TeMIIEPaTyPHL.

What's New In Dilatacao Linear?

[TporpamMmHOe o0ecriedeHre CO3[[aeT BUPTyaIbHEIM paboduii CTOJI, Ha KOTOPOM Bl MOXKETE
HabiomaTh U3MEHEHNe [JTUHB TBEPAOr0 00beKTa B 3aBUCUMOCTH OT CUJIBI TOKA B HarpeBaTeie.
Habmiomas 3a rpadrKaMu, BBl MOXKeTe HaOIIoaTh SBIeHKEe TEIJIOBOT0 pacIupeHus u3-3a
MIOBHIIIIEHUS TeMIIepPaTyphl. MOXKHO OIpefeNnuTh MaKCUMalbHYI0 MOIIIHOCTh HarpeBaTes, a TakKke
BpeMsi, Heo0X0guMoe IJIsT JOCTHKEHUST MaKCUMaJIbHOM MOIIMHOCTH. [IporpamMmMHoe obecrieyeHme
PACCUYUTHIBAET pacIIipeHNe TBePHoro 06beKTa B 3aBUCUMOCTH OT BpeMeHHU. BEl MOXKeTe YyCTaHOBUTh
HayvaabHYI0 TeMIepaTypy TBepHoro o6beKTa U HavyalbHYIO BLICOTY HarpeBaTesis. Brl MoxkeTe



OTIPEeNEeNIuTL TBEPABI 00BEKT U TECTOBYIO 00aCTh (MJIM HET) [Jisg Impollecca pacinupenus. Hakowerlr,
BBl MOKeTe 0o0aBUThL Tpaduk AJisi 0TOOpaxKeHus: pacUIMPeHus: B 3aBUCUMOCTH OT BpEMEHH.
IunaTtakao JInHelHbe KOMMeHTapun: YToOH 3aMyCTUTh 9KCIIEPUMEHT, BaM HYXKHO CJIeI0BATh
VHCTPYKLHUSAM U3 IJIaBHOTO MEHIO ¥ BKJIIOYUTEH 3JIEKTpOHarpesaTesb. [10b30BaTesb TaKXKe MOXKET
M3MEHUThL TOK, KOTOPHIM IIUTAET HarpeBaTeb, YTOOH JOCTHYbh MaKCUMaJIbHOM MOIIIHOCTH 3a MEHbIIIee
BpeMs. TecToBoe npunoxenue njsa anroput™mos HyperLogLog (HLL) u HyperLogLog++ (HLL++),
rucnonb3dyeMmeix B MongoDB. Peanusanus npegHa3sHadeHa aist MongoDB (MonogDB) 3.0+, roe
anroput™m HLL 6511 BBeneH B MongoDB. Anroputmer HLL 1 HLL++ ucnonb3yroTcs Ais mogcyera
pa3/IMYHbIX 3HaUeHUU. Peann3anus noanepKrUBaeT PEXUM «HAKOIIJIEHUA», B KOTOPOM CUeT
IIpefCcTaBIsieT co00M CIIOKEHHE, a TUIl HaKOIJIeHUsT — jorapudmudeckuii. [Ipunoxenne
HyperLogLogApplication pa3pa6orano Ha C++ ans pa6otsl ¢ MongoDB 3.0+. [IpunoxeHue
HyperLogLog o6ecnieunBaet noanepxkky anroputmoB HLL u HLL++ npoekta MongoDB. Anroputm
reHepupyeT HabOPHI pa3TUYHBIX 3HAUEHUH 711 KOMOMHAILIMY YKa3aHHBIX ITapaMeTpoB (3a1poc).
®yukuus hyperloglog siBnsercs 06001ueHueM CTaHAAPTHOM JIoTapu@MUiecKon GyHKIUY C
OOMOJHUTENbHBIMU cBoMicTBaMu: xo0iin (0) = 1 hll(n) = xypHan (n) + hll(n-1) xmn(m) = m*xm(n/2)
Ocob6ennoctu mpunoxenus HyperLogLog: [TomnepxkuBaeT anroput™bl HLL 1 HLL++ gns pexuMa
HakomeHud. [logmepxka 1o ymondauuio Metonos HLL 1 HLL++ miis pexxuMa HakoIjieHuA. Bel
MOXKeTe OIpefesIuTh MUHUMAJIbHOE KOJIMUECTBO 0XKUIaeMbIX YHUKaIbHBIX 3Ha4eHU!. Brl MoxeTe
OIIpefe/IuTh MaKCUMaIbHOEe KOJIMYeCTBO OXKUOaeMbIX YHUKAJIBHEIX 3HAUeHUY. Bbl MOoXKeTe HaCTPOUTD
KOJINYECTBO CETMEHTOB 15 KaXKI0ro 3HaueHus (B pefesiax Auamnas3oHa, YCTaHOBJIEHHOTO JBYMS
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