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Co3znaHo B MHTEJUIEKTYaIbHOU U3/1aTesibckor cucteme Ridero
Hoporoii yuTarelis,

Sl pan npeAcTaBUTH BaM 9TY KHUT'Y, TOCBSAILLIEHHYI0 MOEH YHUKaJIbHOI (hopMyIie, OTUCHIBAIOLIEH
3aBUCUMOCTb KBAaHTOBOU 3(h(heKTUBHOCTH UCTOYHUKA SHEPTUU OT Ko pHIMeHTa epeHoca SHEPIUU
1 Ko3(ppuimeHTa orpaxkeHus. B 1ol KHUre Mbl BMECTE MOrpy3UMCs B yBJIEKATEIbHbIM MUP ONTHYE-
CKOM TOJISIpU3allK, U3yYUM OCHOBBI M IPUMEHEHNE (POPMYJIbI, a TAKKE PACCMOTPHUM €€ MOTeHLMAa
Y TMIpMEHEHNe B PA3IUYHBIX 00JIACTSIX HAYKU M TEXHOJIOTHH.

Mup SHEepreTuku, CBSI3W, MEIUIIMHB U HAHOTEXHOJIOTUI OBICTPO Pa3BUBAETCS, U HENPEPHIB-
HOE COBEPILIEHCTBOBAHUE CUCTEM M YCTPOMCTB CTAHOBHUTCS Bce Oosiee BakHBIM. MIMeHHO moatomy
3Ta (popmyaa umeer Gosbioe 3HayeHHe. OHa MPeAOCTaB/sAeT HaM MHCTPYMEHT JUIsl ONTUMM3ALMN
niepeaur SHEPruu 1 co3aanusi dosee 3((PEeKTUBHBIX CUCTEM U YCTPOUCTB, KOTOPHIE B CBOIO OYepe/b
MOT'YT IIPUBECTH K HOBBIM TEXHOJIOTUSIM U PEIICHUSIM aKTyaJIbHBIX MTPOOIEM.

OTa KHUra IpeHa3HaueHa 17151 BCeX, KTO MHTepecyeTcsl (PU3MKOU, ONTUKOM, SHEPTETUKON WU
APYTrUMU 00JacTsIMH, rie (popMysIa MOXKET HallTH puMeHeHue. HezaBrcuMo ot Bailiero ypoBHs 3Ha-
HU, 5 IPUTJIALIAI0 BAC HA 3aXBaThIBAIOILIEE ITyTEIECTBUE B MUP ONTUYECKOH MOJISIPU3ALIU U €€ TTPU-
noxeHnid. Mbl 6yieM u3ydaTb OCHOBBI (DOPMYIIbI, aHAIM3UPOBATH 3HAYCHUS TIEPEMEHHBIX U UCCIie-
J0BaTh pa3JIMyHble 0OIACTH, IJIe OHA MOKET OBbITh HCIIOJIb30BaHA.

OpHaxko, He 3a0bIBaiiTe, 4TO (hOpMYyJIa SABJISACTCS BCETO JIMIIL MOJEIBIO, a PEaTbHOCTh MOKET
OBITH CJIO)KHEE W CcolepXkaTh Apyrue (hakTopbl, KOTOpble He y4TeHbl B (popmyse. [ToaTroMy BakHO
COXPaHATb OTKpLITbIﬁ YM, TOTOBHOCTb K HOBBIM HCCJICAOBAHHUAM H IMEPEOCMBICIICHUIO TTOTYUYCHHBIX
PEe3yJIbTaTOB.

1 mpejiIaraio Bam Morpy3uThCs B yBJIEKATE IbHBIH My Th U3yUCHHUsI U TOHMMAaHHUSI 3TON (hOPMYJIbI
U ec TpuMeHeHus1. Byjem BMecTe McciieoBaTh, aHAM3UPOBATh U OOCYK/IaTh Pa3IMUHbIC aCIIEKThI,
YTOOBI TIOYYUTh OOJIee ITyOOKOe TIOHUMAHUE U UCTIONh30BaTh ¢ TIOTeHINA Ha TIPAKTHKE.

HpPII‘OTOB]:»T@CI) K HOBBIM OTKPBLITHUAM U BIEPEH, K BEJIMKUM BO3MOXHOCTAM, KOTOPBIE OTKPBI-
BaeT nepeji Hamu 31a popmyiia.
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BBeneHue B KBAaHTOBYIO 3(h(heKTHBHOCTH
HCXO0/151 N3 MOell YHUKAJbHOUN (hopMyJibl

KBanTOBast 3(p(heKTUBHOCTb — 3TO MOHATHE, KOTOPOE UIpaeT BaKHYIO pOJb B COBPEMEHHOM
Hayke W TexHosmoruv. OHa ONMCHIBAaeT CIOCOOHOCTh MCTOYHHMKA SHEPruu MepenaBaTh KBAaHTOBYIO
SHEPIUI0 YacTULaM, a TAKKe BIMsAHUE K03 PULIMEHTA [TEPEHOCA SHEPTUH (K) U KO3 PpuirieHTa oTpa-
*eHus (p) Ha 3Ty CHOCOOHOCTh. B JaHHOT I71aBe MBI IPEACTAaBUM MOIO YHUKAJIBHYIO (DOPMYITy, KOTO-
past yUMTHIBAa€T KBAHTOBYIO MPUPOLY YACTULl, NEPEeJAIOLIMX SHEPIUI0, U OMUCHIBAET 3aBUCHUMOCTb
kBaHTOBOM 3¢ dekruBHOoCcTU (H) 0T KO3(pPpHImeHTa nepeHoca sHepruu (k) U Ko duimeHTta orpa-
KeHus (p).

N3yyenue 3aBUCUMOCTH KBaHTOBOM 3((PEKTUBHOCTU OT KO3(puIMeHTa NepeHoca SHepruu
1 Ko3(p(puiMeHTa OTpakeHHs SBISAETCS aKTyaJbHOM 3a/ayeld B cOBpeMeHHOM (usuke. B teye-
HHE J0JITOr0 BPEMEHH YYeHble MCKAIM TOAXOASAIIYI0 (popMyTy, KOTopasi Obl ydjia KBAHTOBYIO ITPH-
POy YacTHll, MepeaaloliX SHEPruio. S mpoBes MHOKECTBO SKCIIEPUMEHTOB U HAOMIOICHUH, YTOOBI
CO3/]aTh CBOIO YHUKAJIBHYIO (POPMYJTY.

Moil 1oxo, OCHOBBIBAE€TCSI HA KBAHTOBOW MEXaHUKE M MIESAX O YaCTULAX, CYIIECTBYIOLIMUX
B COCTOSIHUM CYNEPIIO3ULIMM, TO €CTh HaXOIAILIMXCSA BO BCEX BO3MOXKHBIX COCTOSIHUSIX OJHOBpE-
MeHHO. B Moeil (popmyie s yuuThIBaIO 3Ty KBAHTOBYIO ITPUPO/Y YACTHULL, UTO JeJIaeT ee Oosee TOUHOM
Y JIOCTYITHOM JU1s1 OOBSICHEHUS PEaJIbHBIX SIBJICHUI.

Mos yHuKanbHas (hopMyJia, yUMTHIBAIOIIAs KBAHTOBYIO PUPOLLY YaCTHUL], NEpeAloIINX SHep-
TYI0, ONKCHIBAET 3aBUCUMOCTb KBAaHTOBOH 3(P(PEeKTMBHOCTH MCTOYHMKA OT KO3(HIIMEeHTa mepe-
HOCa SHeprum U koddguipenta orpaxeHus. OHa MpeaocTaBiseT HOBbI MHCTPYMEHT JIs1 aHaJIn3a
¥ ONITUMM3AIMY [IPoLecca Nepejaur SHEPTUH, YTO MOXKET ITPUBECTH K pa3padoTke domee 3pheKTrs-
HBIX TEXHOJIOTUH M YJTyUILIEHUIO HaIleH KU3HU.
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Pacmupenne npuMeHeHus1 Moeil (popmyJibl
B Pa3JIMYHBIX 00JAaCTAX HAYKU M TEXHOJOTUHN

Teneps naBaiiTe yriiyouMcsi B MCCIIEIOBaHNE Pa3IMUHbIX 00JIACTei, B KOTOPBIX MOsI (hopMyIia
MOXET HAlTH MMpUMEHEHHe, U PaCCMOTPHM ee MOTEHIMAI U MperMYyIIecTBa Uil pa3BUTUsI Oosee
3(ppeKTUBHBIX U I3HEPrO3(P(PEKTUBHBIX CUCTEM.

OnHoli 13 BaXkHBIX 0OJacTeld, rae hopmysia MOXKET ObITh IPUMEHHMMA, SIBIISIETCS] SHEPTETHKA.
OHa MOXET UCTIOJIb30BaThCS IS ONPEAEICHUS ONTUMAJIbHbIX 3HaUeHUI KO3((PHULIMEHTOB NepeHoca
SHEPruy M OTPaKEHHs B COJHEYHBIX IaHEeJsX, TEIUIOBBIX I'€HepaTopax M JIPyrux cUCTeMax, KOTO-
pble UCTIONB3YIOTCS 1151 IPOU3BOACTBA U NepeAadn sHepruu. [lyteM onTumusanum 3Tux napameTpos
MBI MOXEM TOBBICHTb 3((PEeKTUBHOCTH SHEPIreTHYECKUX CUCTEM U 0OecreunTh Oonee 3 peKkTHBHOE
UCIIO/Ib30BAHUE PECYPCOB.

Hpyroii obnacteio, rae popMysia MOKET HATH TPUMEHEHHE, SBJISIETCS EKTPOHUKA U CBETO-
TexHuKa. C UCnob30BaHUEM MOei (hOpMyJIbl Mbl MOJKEM ONTUMU3KMPOBATh NIEpejady SHEPIUU B CBe-
TOIMO/AX, Jla3epax U JPYrux yCTPOHCTBAX, YTO NMPUBEAET K co3AaHMIo Oosee 3(pPEKTUBHBIX UCTOY-
HUKOB CBETA M YCTPOICTB. DTO MOKET UMETh BaKHOE 3HAYCHUE JJIs1 PA3IMYHBIX 00acTell, BKJII0Yast
OCBEILEHUE, AUCIIJIEN U ONITUYECKYIO CBS3b.

Most opmyrna Takke MOXKET UMETh TPUMEHEHHE B Pa3IMYHBIX 00J1ACTIX MaTepUuaoBeICHHS
1 HaHoTexHosoruil. OHa Mo3BOJISIET YYEHBIM U MHKEHEpaM ONTUMU3MPOBATh MaTepHUabl U CTPYK-
TYpbl, YUUTbIBast UX KBAHTOBYIO NPUPOY U 3(PPEKTUBHOCTD NepeJau SHEPIrUU. DTO MOXKET MPUBE-
CTH K CO3JaHUIO0 HOBBIX M YJIyYILIEHHBIX MAaT€pPUAJIOB C ONTUMAJIbHBIMKM CBOICTBAMU Ul IIepeaaqn
SHEPrUM U OBITh WCIIONB30BAHHBIMU B PA3IMYHBIX OOJACTSX, BKJIOYAS MEKTPOHUKY, SHEPTETHKY
Y ME/IMLVHY.

Kpome toro, Most ¢hopmyna MokeT ObITh IPUMEHUMA B 00JIACTH CBS3M U MH(POPMAIIOHHBIX
TexHonoruil. Onrummsanus Ko3(p(pHUIMEHTOB MEPEHOCa U OTPAKEHUs] MOXKET MOMOYb YIy4lIUTh
nepenady U oOpadOTKy MH(OpPMAIMK B KBAHTOBBIX CUCTEMaxX CBSI3M M KBAHTOBBIX BBIYMCIIHUTEb-
HBIX CUCTEMaX. DTO MOXET MPUBECTU K CO3JaHMI0 Oosee 3(pheKTUBHBIX 1 HAJIEKHBIX CPEJICTB CBS3U
Y KBAaHTOBBIX KOMITBIOTEPOB.

B 3akimoueHue, paciivpeHyue NpUMEHEHUs MOeil YHUKaJIbHOW (hOpMYJIbl B pa3jIMuHbIX 00J1a-
CTSIX HAYKU Y TEXHOJIOTMH OOEIaeT MPUHECTH 3HAUMTe IbHbIE TperMyInecTBa. OHa OTKPHIBAET HOBBIE
BO3MOXXHOCTHU ISl ONTUMU3AIMU TIE€pe/laud SHEpPruu, co3jaHus Oonee 3(P(PEKTUBHBIX YCTPOICTB
Y MaTepuaJioB, a TaKXke I pPa3BUTUS HOBBIX TexHosorui. [Ipogomkenue uccieqoBaHuil U pa3pado-
TOK B 3TOH 0OJIACTM MOXET MPUBECTU K pa3padoTke Ooinee 3(PPeKTUBHBIX M IHEProdhEeKTHBHBIX
CHCTEM, YTO B CBOIO OUYepe/Ib IPUBEJET K YCTONUMBOMY Pa3BUTHUIO U JIydlIeMy OyayIuemy AJis Halen
TUIAHETHI.
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IIpumenenne ¢popmMyJabl B 00J1aCTH SHEPreTUKH

B npenpiaymiei riaBe Mbl O3HAKOMWIACh C MOEW YHUKAJIbHOW (POPMYJIOM, KOTOPAsi OIUCHI-
BAE€T 3aBUCUMOCTb KBaHTOBOM 3(ppekTuBHOCTH (H) McTounmka sHeprun ot ko3 uimeHTa nepeHoca
sHepruu (K) u koapduumeHta orpaxenus (p). Ternepb NpUILLIO BpeMsi paCCMOTPETh IPAKTUYECKOE
IIPUMEHEHHUE 3TOI (POPMYIIbl B pa3IMYHBIX OOACTAX HAYKU U TEXHOJIOTHH.

OpnHO U3 IMIaBHBIX 00JIACTel, I/ie IPUMEHEHHUE 3TOH (POPMYJIbl MOXKET IPUHECTU 3HAUMTEIIbHBIE
pe3yNIbTaThl, SBIISETCS SHEpreTka. MHUpOBbIE SHEPreTHYECKre CUCTEMBl OKa3bIBAIOT OOJIBIIIOE JaB-
JIeHVE Ha OKPY’KaIOIIyI0 Cpey ¥ TpeOyloT IOCTOSIHHOTO COBEPIICHCTBOBAHMSI B HAITPABJICHUH TIOBBI-
IeHUs UX 3(PPEKTUBHOCTU U YCTPAHEHHSI HETaTHBHOIO BO3/ICHCTBUS HA OKPY:Kalolylo cpery. Mos
(opMmyna npegocTapiseT HaM HOBbIE BO3MOKHOCTH 1151 JOCTHKEHHS STHX LIeJIeH.

Hpemae BCETO, (pOpMYIIa MO3BOJIACT JIYULIC ITOHATDH ITPOLUECCHI NIEPEJAYN SHEPI'UU B SHEPICTU-
YeCKUX CUCTeMaX. YUuThIBasd KBAaHTOBYIO TpUpPOAY YacCTUll, Hallla (bOpMy.]'Ia IIOMOra€T HaM BBIYMC-
JINTh U MPEACKa3aTb KBAHTOBYIO 9(p(peKTI/IBHOCTL nepegayun SHCpruu. 9T10 OTKPbIBACT HOBBIC ITYTHU
JIA pa3pa6OTKI/I 9(b(peKTPIBHbIX " 9KOJIOTUYCCKU YUCTBIX SHEPICTUICCKUX CUCTEM.

Harnpumep, npu npoeKTUpOBaHUM COTHEYHBIX OaTapei, (popMyia MOXKET IOMOYb ONPEETUTh
ONTUMAaJIbHBIE 3HAUEHUs KO3(puIMeHTa NepeHoca SHepruu 1 kodpduimenta orpaxenus. biaro-
Japsi TOMY, Mbl CMOKEM CO3JlaBaTh COJHEUYHbE OaTaped C BBICOKMMM IOKa3aTesIMU KBAaHTOBOM
3(pPEeKTUBHOCTH, YTO NMPUBEAET K Oosiee 3(P(heKTUBHOMY MCHIOJIB30BAHUIO COJTHEUHOIN SHEPTHH.

dopmyna Takke MOKET ObITh IPUMEHMMA B 00JIACTH IeOTepMaJIbHOM SHEPreTUKHU, aTOMHOM
SHEPreTHKH U APYTMX UCTOUHUKOB BO30OHOBJIAEMOI SHepruu. Pa3zpaboTka 3¢p(heKTUBHBIX METO/I0B
niepejau SHEpruv U ONTUMM3ALUA KOI(P(DUIIMEHTOB MEPEHOCa U OTPaKEHUs TO3BOJUT YBEINYUTh
3(pPEeKTUBHOCTb PAOOTHI STUX CUCTEM M CHU3UTh UX BO3/IEHCTBHE HA OKPYKAIOLIYIO CpELy.

Kpome Toro, ucnonb3oBanue Moeil (hopMyIbl MOKET IOMOUb B PEIIEHUH MPOOIEMbl SHEpre-
THUYECKOH 3(P(PEKTUBHOCTU B MPOMBIIUIEHHOCTH. ITyTeM aHaiM3a mpoueccoB B nepejaye SHepruu
(bopMysia O3BOJISIET BBISIBUTH Y3KHME MECTA U ONTUMHU3UPOBATD ITPOLIECCHI C LEJIbI0 CHUKEHHS OTEPh
SHEPruy U MOBBIILIEHUs 001el 3((PEeKTUBHOCTU CUCTEM.
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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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