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Co3zaHo B MHTEJUIEKTYaIbHOU U3/1aTesibckor cucteme Ridero

Kuury, nocesiennas moeit popmysie QSF — yHuKaibHOMY KO3(P(pULIMEHTY, KOTOPBII UrpaeT
KJIIOUEBYIO pOJIb B aHAIM3€ M MOHMMAHUM KBAaHTOBBIX CUCTEM. B 3TOi KHUIe Mbl UCCIEyeM U OIU-
CbIBa€M OCHOBHBIE KOMIIOHEHTHI (hopMyiibl QSF, X BivsiHUE U BOBMOKHOCTY IIPUMEHEHUSI.

®opmyna QSF npencrapnsier co00i MOIIHBIN WHCTPYMEHT, TIO3BOJISIONIMI OLEHUTh U TIpe[-
CKa3aTh CBOMCTBA KBAHTOBBIX CUCTEM. B pamMKax 3Toi KHUTH MBI pa30epeM Kaxk Il KOMITOHEHT (hop-
MYJIBl — KBAHTOBYIO (DJIyKTYallnio, KBAHTOBYIO CYTIEPHO3UIIMIO M KBAHTOBYIO OCHMILISIIMAIO — M OObsIC-
HUM, KaK OHU B3aUMOJICHCTBYIOT MEX/1y COOOM.

Llenb 3TOM KHUTU — MPEIOCTaBUTh BaM MHCTPYMEHTAapuil Jiisi Oosee ryOOKOro MOHUMAaHUS
KBaHTOBBIX cHcTeM. Bbl y3Haere, kKak ucnonb3oBath (popmyiy QSF 11 aHanm3za pa3inuyHbIX CUCTEM,
BKJIIOYasl KBAHTOBYIO (PU3MKY, KBAHTOBYIO XMMMIO U KBAHTOBBIEC BBIYHCIICHUS.

Sl HanerCk, YTO BBl BOCTIONB3YETECh ITOW KHUTOM, YTOOBI PACITMPUTH CBOHM 3HAHHSI O KBAHTOBOM
(usrke u npuodpecTH MpakTHYecKre HaBbIKU B pumeHeHnu ¢opmyibl QSF. Kenaio Bam ynaun
B U3YYEHUM UCKJIIOUUTETbHON popmysbl QSF 1 HOCTHKEHHST HOBBIX BBICOT B 00JIACTH KBaHTOBOM
HayKH.

C yBaxeHuew,
BB
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QSF: OtkpoiTue u PackpbiTue Taiin
YHaukajibHoi ®opmyani B KBautoBoin Pusnke

¢opmyay QSF, ocHOBHBbIe KOMIIOHEHTbI U UX BJIHSIHHE

Popmyna QSF (Quantum System Formula) sBiseTcs yHuKaabHbIM KO3(D(PULIMEHTOM, KCIIOJb-
3yeMBIM JIJIs1 PAaCYeTOB CBOWMCTB KBAHTOBBIX CHCTeM. B 1aHHOW Iy1aBe MBI pacCCMOTPHUM OOIIYIO CYTh
3TOM (POPMYJIBI U €€ 3HAUMMOCTb B KBAaHTOBOM (PU3HMKE.

OcnoBHbIMU KOMINIOHEHTaMH (popMyiiel QSF aBnsiorcsa kBanToBas ¢uiykryauus (P), ksaHTo-
Bblii cynepno3uiviod (¥) u kBaHtoBas ocuuuisAuus (€2). Kaxapiil U3 3TUX KOMIIOHEHTOB UTPAaeT
BaXHYIO POJIb B ONPEIEIEHNHA KOHEYHOTO 3HaueHus ko duumenra QSF.

KganroBas ¢pmykryarus (P) npencraBisier co00i HeleTepMUHUPOBAHHBIE M3MEHEHHsI KBaH-
TOBBIX CCTEM BHYTPH OIPEIEIEHHOTO BpEMEHHOTo nHTEpBaia. OHa OTpakaeT CTeNeHb N3MEHUNBO-
CTH CHCTEMBI U BJIMSIET HA CTATMUECKHME U AMHAMUYECKHE CBOKCTBA CUCTEMbl. UeM BbIllle yPOBEHb
rrykTyamii, Tem OoJibllle Bapuallvii B cuctemMe U TeM Bbiiie 3HaueHne @ B hopmyne QSF.

KBanToBbIi cyneprno3uiinoH (%) omuceBaeT COCTOSIHUE CUCTEMBI, B KOTOPOM OHa HAXOAUTCS
O/THOBPEMEHHO B HECKOJIBKMX BO3MOKHBIX COCTOSIHHSIX. DTO OCOOEHHOCTh KBaHTOBOW MEXaHUKH,
KOTOpasi O3BOJISIET CUCTEME CYIIIECTBOBATh B HEOIPE/IEIEHHOM COCTOSIHUM JJO MOMEHTAa U3MEPEHHUS.
3Hauenne ¥ B popmyne QSF 3aBUCHAT OT KOINYECTBA COCTOSIHUM, B KOTOPBIX MOKET HAXOOUTHCS
CHUCTEMA, U UX BEPOATHOCTEM.

KBanToBas ocumisaims () sABiseTcs NepuoJMuecKUM ABUKEHUEM CUCTEMBI MEXy COCTOS-
HUSMU C Pa3HBIMU SHEPreTMYECKUMU ypoBHAMU. OHa nposBisercs B (popMe NepexonoB CUCTEMBI
MEX [y SHEPreTUYECKMMHU YPOBHAMM C OIpeesIeHHOM yacToTor. 3Hadenue (2 B (popmyse QSF ompe-
AENSIeTCs YacTOTOM OCLMJUISALIMIA CUCTEMBI U €€ aMIUIUTYIOM.

BzaumonencTeue 3TMX Tpex KOMIOHEHTOB B (popmysie QSF coznaer yHMKaNIbHbIM KO3 PULIN-
€HT, KOTOPBIM ONMCBIBAET CBOMCTBA KBAaHTOBBIX cucTeM. 3HaueHue QSF nosposnsger mpoBoauTh pac-
YeThl ¥ aHAJIM3 PA3JIMYHbIX [TAPAMETPOB U XapaKTEPUCTUK CUCTEMBI.
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OnpeaeneHue KOMIOHEHTOB (DOPMY.JIbI

Paccmotpum kaxaplii u3 koMnoHeHToB (hopmyssl QSF — kBanTOBYI0 (pitykTyaruio (P), kBaH-
TOBBIN Cyneprno3ulod (¥) u KBaHTOBYIO ocuuisALuMio (). Mbl onpeaenuM KaxIplii KOMIIOHEHT
1 00bsiCHUM ero poJb B (popmyne QSF.

1. KBanroBas guykryanus (P):

KBanroBas ¢uykTyanus sBisieTcsi HeJeTepMUHUPOBAHHBIM 3((PEKTOM B KBAaHTOBOI (PUBHKE.
OHna onuchIBaeT HENpepbIBHBIE, CIyYallHble U HEONPEAEIEHHbIE U3MEHEHHU s, KOTOPBIE MTPOUCXOISAT
B KBAaHTOBBIX CHCTEMax BHYTPU OIPENEJIEHHOTO BPEMEHHOro MHTepBajia. KBaHToBas QuyKTyauus
MOJKET BJIMATh KaK Ha CTATUYECKHUE, TaK M HA IMHAMUYECKHE CBOWCTBA CCTEMBI.

Hns pacyera popmynbl QSF 3HaueHue kBanToBoM (piyktyarmu (P) ykasbiBaeT cTenieHb U3MEH-
YMBOCTH cucTeMbl. YeM Beirie 3HaueHrne P, Tem OoJibllle Bapualluili B CCTEMe W TeM OoJiee HeToY-
HBIMHU MOT'YT OBITh €€ CBOMCTBA. YUeT KBAHTOBOW (DIyKTYaIMH TIO3BOJISIET yUECTh HEONPeIeIeHHOCTh
M3MEPEHUI U ITPOrHO3MPOBATh BOBMOXKHBIE pa3InyMs B pe3y/ibTarax.

2. KBaHTOBBIN cyneprno3uiivoH (P):

KBaHTOBBIN Cyneprio3uIMOH — 3TO SIBJIEHUE, [P KOTOPOM KBAHTOBAsl CUCTEMa MOKET HaXo-
JWUTHCS] OJHOBPEMEHHO B HECKOJIBKMX BO3MOKHBIX COCTOSIHUSAIX. B OT/IMuMe OT KJ1acCMUeCKuX CUCTEM,
KOTOpbIE MOTYT NPUHUMATh TOJIBKO OIHO OIPEAEJIEHHOE COCTOSHUE, KBAaHTOBAs CHUCTEMa MOXKET
CYILLECTBOBAaTb B HEOIPE/ICJIEHHOM COCTOSIHMM 10 MOMEHTAa U3MEPEHMSL.

3HayeHre KBaHTOBOro cyneprnosuirioHa (¥) B ¢popmyne QSF 3aBucut OT KOIMYecTBa BO3-
MOXHbBIX COCTOHHHfI, B KOTOPBIX MOXKET HAXOOAUTHCA CUCTEMA, U BepOHTHOCTeﬁ 3TUX COCTOSAHUU. YeMm
OOJIbIIIe COCTOSIHUN M 4eM OoJiee paBHOMEPHO pacripenesieHbl BEpOSATHOCTH, TEM BbIIIE 3HAYECHHE
P, Yyer KBaHTOBOTO CYIIEPIIO3UIIMOHA MTO3BOJISET YUECTh HEOMPEIEICHHOCTh COCTOSIHUSI CHCTEMBI
" YUUTBIBATb BCE BO3MOKHBIC BAPpUAHTHI.

3. KBanToBas ocupursaius (£2):

KBaHTOBast ocumsuIALMs — 3TO NEPUOJUYECKOE ABUKEHUE KBAHTOBOM CUCTEMBI MEXAY COCTO-
SIHUSIMM C Pa3HBIMU SHEpreTM4eckuMu ypoBHsAMU. OHa nposiBisercss B (popMe NepexoioB MexILy
pa3IMYHbBIMUA SHEPreTUYECKMMHU COCTOSIHUSIMU C OIpeeSIeHHOW yacToTol. KBaHTOBas ocuyuuisuus
BO3HUKAET M3-3a CYNEPIO3ULIMN SHEPIETUUYECKUX COCTOSIHUI CUCTEMBI.

3HavyeHue KBaHToBOM ociiuuisiumu () B popmysie QSF onpenensieTcss yacToToi OCHUIUISIIIAIA
Y aMIUTUTYION MEPEXOI0B MEKIY COCTOSTHUSIMUA CUCTEMBI. UeM BBIIIe YacToTa OCUMUISIAN U YeM
OoJibIlasi aMIUIMTY/Ia TIEPEXOJIOB, TEM BhIIIe 3HaUeHue (). YUeT KBaHTOBOW OCIUJUISIIAN TTO3BOJISET
YUYUTBIBATb U3MECHCHUA 3Hepr1/1131 COCTOSIHUH U UX BKJIaJl B KOHEYHBIN PE3yIabTaT.
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B3anMocBsi3b KOMIIOHEHTOB 1 HX BJaussHue Ha QSF

Paccmotpum B3auMocBs3b KOMIIOHEHTOB (popmyJibl QSF — kBaHToBO# (prrykTyanuu (P), kBaH-
TOBOrO cynepno3utimoHa (¥) u kBaHTOBON oclMyuIsAnuu (2), ¥ X BIMSHUE HA KOHEYHbI KO3 PU-
uueHT QSF. B3aumoneiicTBue 3TUX KOMIOHEHTOB OIpe/IeisieT CBOMCTBA KBAHTOBBIX CUCTEM U Kak
oHu oTtpaxatorcs B popmyie QSF.

BzaumocBs3b Mexay kBaHTOBOM rykryanueit (d), KBaHTOBBIM Cyreprno3uiiuoHom (P)
Y KBaHTOBOW ocuyuisiiuent () sBisiercsi KioueBbiM acriektoM (opmysisl QSF. BzaumoperictBue
9THX KOMIIOHEHTOB 3aBUCHUT OT (DU3MUECKUX CBOMCTB CHICTEMbI M MIX B3AUMHOTO BIIMSTHHS.

KBanroBas ¢nykryanus (P) MoxkeT BIUATh HA KBAHTOBBIM CyNepro3uiyoH (¥) myteM nu3MeHe-
HUS1 BEPOSAITHOCTEN COCTOSIHUI cucTeMbl. Eci oiyKTyanu CIIMIIKOM BBICOKH, TO COCTOSIHUSL MOTYT
MEHSITBCSl CJIUIIKOM OBICTPO, YTO MOKET CHU3UTh BEPOSTHOCTh HAXOXK/ICHUS CUCTEMBI B OIIpe/iesieH-
HOM COCTOSTHMM. DTO MOXET MPUBECTH K OoJiee HeonpeaeIeHHIM 3HAYeHUSAM KBAaHTOBOTO CYyTepIIo-
sunmoHa ().

C npyroil CTOpOHbI, KBAHTOBBIN Cynepro3uiioH (¥) MokeT BIUATh HA KBAHTOBYIO OCHUJLIS-
uuio (2) myTeM ornpeesieH!s] SHEPreTUYECKUX COCTOSTHUIM CUCTEMBI U UX BeposiTHocTel. Baumoneit-
CTBHE CYIIEPIIO3UIIUU C OCUMJUISIIIEN MOXET BbI3bIBATH U3MEHEHUE aMIUIATY/Ibl OCUMJUISIIIMN U UX
YacTOTHl. 3HAYCHNE KBAHTOBOW OCIMILIAINH (£2) MOXET OBITh HETIOCTOSIHHBIM M 3aBHUCETh OT COCTO-
SIHUI, B KOTOPBIX HAXOAUTCSI CUCTEMA.

Takum 00pa3om, B3aMMOCBsI3b MeXIy KomroHeHTamu (opmyiabl QSF moxer mpuBoauTh
K MU3MeHeHMI0 KoHeyHoro koadduimenta QSF. Iapamerpsl @, ¥ u (2 B3aMMOJEUCTBYIOT MEXIY
co00i, ¥ X 3HAYCHUSI BIUSIOT HAa PE3y/IbTaThl PACUETOB CBOMCTB KBAHTOBBIX CUCTEM.

BaxHO OTMETHUTH, UTO BIMSIHUE KAXAOTO KOMIIOHEHTa (hOPMYJIbI MOKET OBITh pa3HbIM B pa3-
JIMYHBIX crcTeMax. HekoTopble cucTeMbl MOTYT MPOSIBIIATH Oojiee CUIbHOE BMsSIHUE (DIYKTYallui,
B TO BpeMsl KaK B JIPYTMX cUCTeMax OOJIbIIOe 3HAYEHUE MOXKET UMETh CYNEPIIO3UINS WM OCIHJI-
asimd. Micxost 3 KOHKPETHBIX XapaKTEPUCTHK CHCTEMBI, MOKET IOTpeOoBaThesl Oonee IeTalbHOe
uccreloBaHNe, YTOOBI OMpPeNeNTh, Kakie KOMIIOHEHTH UMEIOT HarOosbiiee Biussaue Ha QSF.
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Pacuet u 3Hauenus napametpos popmyasl QSF

Pacuet cpopmyiinl QSF

Paccmorpum nogpo6rocTtr o pacuere dopmyinsl QSF 1 00bsCHUM 1maru, HeOOXOOUMBIE LIS
TOJTyYeHU 1 3HAYEHH 1 9TOTO YHUKAIBHOTO KO3 puLimeHTa. Mbl IpeICTaBUM MaTeMaTU4ecKue BbIpa-
KEHUS U151 KaXKJJOro KOMIIOHEHTa (pOPMYJIbl M U3JI0KHUM IPOLIECC pacyera.

1. Pacuer kBanTOBOM (hrrykTyauuu (P):

Jl1s1 pacyeta KBaHTOBOM (hJIyKTyallM UCTIONb3YeTCsl COOTBETCTBYIOIIAsA (pOpMyIia, YUUTHIBAIO-
111as1 pa3jIMuHble TapaMeTpbl cucTeMbl. OHa MOXET ObITh OIpe/e/eHa B 3aBUCUMOCTH OT 33/1a4d WJIH
KOHKPETHOTO (PU3UUECKOTO SIBJICHUSI, KOTOpOE TpeOyeTcst UCCeoBaTh. ITO MOKET BKJIIOYATh CTATH-
CTUYECKUI aHAJIN3 U3MEHEHUI COCTOSIHUI CUCTEMBI, BApHALIMK SHEPIUiA WM APYTUX XapaKTEPUCTHUK.

2. Pacuer kBaHTOBOTO Ccynepno3uuuona (¥):

Jlnst onpenenenust KBaHTOBOTO cynepriosuiiona B opmyne QSF TpeOyercst yuer BeposiTHO-
CTell COCTOSIHMI CHCTEMBl. B 3aBUCHMOCTH OT KOHKPETHOM 3a/1a4¥, HEOOXOAMMO OIPEIeUTh KOJIH-
YECTBO COCTOSIHUH M MX BEPOATHOCTH. DTO MOKET BKJIOYATh CTATUCTUYECKUI aHAJIM3 WM UCHOJIb-
30BaHME MaTeMaTUYECKUX METO/IOB, TAKMX KAaK BOJHOBbIE (DYHKIIMHU UJIM TUIOTHOCTh BEPOSITHOCTH.

3. PacyeT xBaHTOBOM octuusIiuu (£2):

KBanToBas OCHWJIIALUSA 3aBUCUT OT SHEPIECTHUYCCKUX COCTOSTHUI CHCTEMBI M1 MX YaCTOTEHI. ,HJ'IH
pacucTta KBaHTOBOM OCHNJIIALIMA HCO6X0)II/IMO 3HAaTb E)HCPFCTI/I‘ICCKI/Iﬁ CIICKTP CUCTEMBI U €TI0 CBA3b
C IepexoaaMum MeExX1y COCTOAHUAMMU. MO3KHO HCIOJIb30BaTh Ppa3JIMYHbIC METObI, TAKHUEC KAK YPABHC-
HUA H_Ipém/IHrepa HJIK alIpOKCUMaAIn OCHHHHHHHI;JI, YTOOBI MOJIYYUTb 3HAYCHUA OCHUIIIALNU.

4. Pacuer ¢popmynsl QSF:

Ilocne pacuera kaxgoro kommnoHeHTta gopmynsl QSF (kBaHTOBOM (PIIyKTyaluy, KBaHTOBOTO
CyNEpIIO3ULIMOHAa U KBAaHTOBOM OCLMJUIALIMM), OHU MEPEMHOXKAIOTCS B COOTBETCTBUM C (pOpMYIIon
QSF = @ x ¥ x Q. D710 NO3BOIAET NOMYUUTh eJUHBINA KO3ppuumeHT QSF, KOTOpbI OnHCHBaET
CBOMCTBA KBAHTOBOU CHCTEMBI.

Pacuer ¢opmynbl QSF MoxeT ObITh CJIOKHBIM IPOIECCOM, OCOOEHHO TIpu padoTe ¢ Oolnee
CJIOKHBIMU CHCTEMaMH WM HCHONb30BaHUU OoJiee TOUHBIX METOIOB. BakHO 0OpaTuTh BHUMaHME
Ha MPaBUJIBHOCTh M TOYHOCTh PACUETOB KAXK/IOTO KOMITOHEHTa, YTOObI IOy YUTh HanOoJiee I0CTOBep-
Hoe 3HayeHue QSF.

Kpome Toro, Ba)xHO yuuThIBaTh, YTO 3HaY€HUs TapaMeTpoB (popmysibl QSF MOryT u3mMeHAThCA
B 3aBUCMMOCTH OT KOHKPETHOW CHUCTEMbl WJIM fIBJE€HMs, KOTopoe paccMmarpuBaercsi. OHU MOTYT
BapbUPOBATHCS B 3aBUCUMOCTH OT (DU3NYECKUX CBOWCTB CUCTEMBI, YCIIOBUI SKCTIEPUMEHTA WJIH JIPY-
rux paktopoB. ToyHbIEe 3HAYEHM S TAPAMETPOB MOTYT OBITh OIpe/iesIeHbI ITyTeM SKCTIEPUMEHTATIBHOTO
M3MEPEHHU S WU C UCTIONB30BAHMEM M3BECTHBIX MOZIENIEH U TEOpUI.
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Pacuer popmysst QSF no3Bossier nonyunTh YHUKaJIbHBIA KO3(P(PUIMEHT, KOTOPHIM MOKHO
OIKCATh PA3IMYHbIE XapaKTEPUCTUKU U CBOWCTBA KBAHTOBBIX CUCTEM.

10



. IBB. «QSF: OtkpsiTHE 1 pacKpbITHE TallH YHUKATBHON (DOPMYJIBI B KBaHTOBOU (pr3uke. VccnenoBanue v mpuMeHeHre»

3HauyeHMA MapaMeTPoOB M cnenudpuKa cuCTeMbI

Paccmorpum 3nauenus napamerpo @, ¥ u QO B popmyne QSF u ux BIvsiHUE HA KOHEYHBIN
pe3ynbrat. O6cynum crierudrKy Kaxaoi CHCTeMBbI U KaK OHa MOJKET OTPaKaThCs Ha 3HAUEHUSIX TUX
napaMeTpoB.

1. 3nauenus napamerpos B popmysie QSF:

3nauenus napameTpoB ®, T u Q MoryT ObITh Pa3HBIMU B PA3JIMUYHBIX CUCTEMaX M 3aBUCST
oT ux (pusmyeckux cBorcTB. KBantoBas uykryauus (P) MoOKeT UMETh Pa3IMUHYIO CTENIEHb U3MEH-
YMBOCTU B 3aBUCHMOCTU OT CTAaTUCTUYECKMX CBOMCTB cucTeMbl. KBaHTOBBIN cynepno3uuuoH (¥)
MOET BapbHPOBATHCS B 3aBUCUMOCTU OT KOJIMYECTBA U BEPOSATHOCTEN COCTOSIHUI cuctembl. KBaH-
TOBast oCLMILIALMA (£)) MOXKET U3MEHSTHCS B 3aBUCUMOCTH OT SHEPreTUYECKOIO CIIEKTPa COCTOSIHUI
Y XapaKTEPUCTUK MEPEXOIOB.

2. Crneuuduka cuctemMbl U 3HAUEHUS TTapaMeTPOB:

Kaxpnas cucrema MOXET MMETh CBOI0 YHUKAJIBHYIO CIIELU(PUKY, KOTOpast OTpakaercs B 3Haue-
Husix napamerpoB O, ¥ u Q B popmyne QSF. Hanpumep, B KBAaHTOBO-XMMHUYECKUX CUCTEMaXx 3Haye-
HUS1 TApaMETPOB MOT'YT 3aBUCETh OT CTPYKTYPbl MOJIEKYJIbl, TUIIA XUMUYECKUX CBSI3€W WM COOTBET-
CTBYIOIIMX IEKTPOHHBIX COCTOSIHUI. B KBAaHTOBBIX KOMITBIOTEPHBIX CHCTEMAaX 3HAYEHHS TApaMETPOB
MOT'YT OBITh CBSI3aHBI C KAYECTBOM KYOMTOB U MX B3aMMOJIEHCTBUEM.

BaxHo yuuTbiBaTh crieliiprKy Kaxaoi cuctemsl Ipu pacuere gopmyiisl QSF u onpenenenuu
3HAYEHUI mapamMeTpoB. VcceoBaTe i OnmupaoTcst Ha SKCIIEpUMEHTaIbHBIe JAHHBIE, TEOPETUIECKIE
MOJIeTIM WJIM COUYeTaHWe OOOUX IS TOMyYeHHUs! MOAXOASIIMX 3HAYeHUH Kakaoro mapamerpa. s
9TOr0 MOXKET MOTPeOOBATHCS KOMOMHAIHS W3MEPEHHIA, HAOMIOIEHUI 1 JIATbHEUIIIero aHaIn3a.

Tak:xe CTOUT OTMETUTh, YTO ONTUMAITbHBIC 3HAUCHUS MTAPAMETPOB MOTYT Pa3INnJaThCs B 3aBU-
CHMOCTH OT KOHKPETHOM 3aJjauul WM 1IeJT1 ucciaenoBanus. Hampumep, B HEKOTOPBIX ClTydasx keja-
TEeJIbHBIM MOET OBbITh BHICOKOE 3HaueHHe KBaHTOBOU (hiykTyarmu (P), 9ToObl y4ecTh Bce BO3ZMOXK-
HBIE Bapualvy B cucteMe. B Ipyrux ciaydasx Moryt ObITh PEANOUYTHTEIbHBIMUA HU3KUE 3HAYCHUS
dykTyanmu s focTHKeHUs OOJbIel CTaOUILHOCTH.
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. IBB. «QSF: OtkpsiTHE 1 pacKpbITHE TallH YHUKATBHON (DOPMYJIBI B KBaHTOBOU (pr3uke. VccnenoBanue v mpuMeHeHre»

ITosiyyeHne TOYHBIX JAHHBIX O MPOIEHTAX
HCNOJIb30BaHMsI IApaMeTPOB

NUcTrounnkn AAQHHBIX O IIPOHECHTAX UCITIOJb30BaAHUA IMMIaAapaMETPOB

PaccMoTpum pa3nnyHble ICTOYHMKU JAHHBIX, KOTOPbIE MOTYT ObITh MCIOJIb30BaHbI AJ15 TIOJTY-
YEHHU S TOUYHBIX [TPOLIEHTOB HUCTIONIb30BAaHU KaxA0ro napamerpa B (popmyie QSF. Yuer stux npouen-
TOB TMO3BOJISIET OOJIEe TOYHO OIPEIeSIUTh 3HAUMMOCTb KaXK0T0 KOMIIOHEHTA U MX BJIMsIHIE Ha KOHEY-
HBII pe3yJbTar.

1. DkcnepuMeHTaIbHbIE JAHHBIE:

9KCHCpI/IMCHT2UIbHHC JAaHHBIE ABJIAIOTCA OOHUM U3 HanoOonee HOCTOBCPHbIX HMCTOYHUKOB
I/IH(bOpMaI_II/II/I O ITPOLICHTAaX UCTIOJIb30BAHW A MTAPAMETPOB. HpI/I MPOBEACHUUN IKCIICPUMEHTA BO3MOKHO
HU3MEpPCHUC U Ha6J'IIOIICHI/IC (I)I/I3I/I‘ICCKI/IX HB)ICHPIfI, CBA3aHHBIX C KBAHTOBBIMHU CUCTEMaMU. SKCHCpI/I—
MCHTAJIbHbIC JdHHBIE MOT'YT OBITh MOJIYYE€HBI C UCTIOJIb30BAHHUEM PABJIMYHBIX UHCTPYMEHTOB U METO-
HOB, TAKUX KdK CIICKTPOCKOIIUSA, 30HAUPOBAHNUC UJIN NU3MEPCHUS BCpOﬂTHOCTCfI COCTOSTHUH.
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. IBB. «QSF: OTkpbITHE U pacKpbITHE TallH YHUKAIBHOW (DOPMYJIB B KBAaHTOBOM (pusmke. VccnenoBanue v mpuMeHeHne»

KoHen 03HaKOMHUTEJIBHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO 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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