A ectb 1 Hayka?

{Kmo nonyuaem peanvHy UHPOPMAYUK)
u kaxyw Hayky npednazaem PAH?}

BeedeHue

Axamemuk Bwuranuit JlazapeBuu I'mH30ypr, ToABedsi WTOTM  PasBUTUS
COBpeMeHHOJi HayK!, BbIBeJ IJIaBHbIe HarpaByieHus pa3Butust Gusmku B XXI Beke.

Ero utor - wm3BecTHass Ham coBpeMeHHass Hayka. CO3[aHO MPOCTPAHCTBO,
Ha3bIBaeMOe HAyKOI, e HeT Jake HaMEKA Ha CTPYKTYPy aTOMa, CTPOeHMe MaTepum u
COOGCTBEHHO Ha HayKYy.

Bcé BHMMaHue — Ha normax (¢ 1964 3anpeTwan KPUTUKY JVHIITEVHA).

“MO’KHO pacCUMTHIBATh Ha TO, UTO B XXI Beke HayKa Oy/eT pa3BMBaThCs HE MeHee
obicTpO, yeM B yimieaiieM XX cTojsieTMn. BmecTe ¢ TeM ¢u3Mka Tak pa3pocjiach u
nuddepeHMpoBanach, 4YTo 3a JepeBbSIMU TPYLHO PasI/siieThb Jiec, TPYAHO OXBAaTUTh
MBICJIEHHBIM B30pOM KapTUHY COBpeMeHHOW (Pu3MKu Kak 1enoro. Mexay Tem Takas
KapTUHA CYIIeCTBYeT U, HECMOTPSI Ha BCe OTBETBJIEHMUS, Y QU3UKM UMEETCSI CTEPKeHb.
TakuM  cTepskHEM  SBASIOTCA  (PyHOaMeHTa/lbHble  TIOHSITUSI M 3aKOHHBI,
chopmynMpoBaHHbIe B TeopeTndeckoit pusuke” (B.I'mH30ypr).

Wrak, Ciiicok “0co6eHHO BaskKHbBIX ¥ MHTEPECHBIX ITPO6IeM” C TOUKM 3PEHMS
B. I'mu30ypra:

Maxkpocusuka

1. YripaBisieMblii SiI€pHBIV CUHTE3.

2. BeicokOTeMnepaTypHasi U KOMHAaTHOTeMIIepaTypHasi CBEPXIIPOBOAUMOCTb.

3. MeTajutnuyeckuit BOgopon. [Ipyrue sk30Tu4yecKye BellecTsa.

4. IBymepHas 3JIeKTPOHHAS KUIKOCTb (AaHOMaJIbHBIN 3 dekT Xo1a 1 HEKOTOpbIe
npyrue 3¢ deKTs).

5. HexkoTopbie Bompochl GU3MKM TBEPAOro Tesia (TeTePOCTPYKTYPHI B
TMOJIYIIPOBOAHMKAX, IePEeX04bl METAJI-AUIEKTPUK, BOJHbI 3aPSA0BON U CIIMHOBO
IUIOTHOCTU, ME30CKOIMKA).

6. ®a30Bblie Tepexoibl BTOPOTO pojia M pOACTBeHHbIe MM. HeKOoTOpbIe mpuMepbl TAKUX
nepexonoB. OxnasxkaeHue (B 4aCTHOCTH, JIa3epHOe) 0 CBEPXHU3KUX TeMIlepaTyp. bo3se-
SMHIITENHOBCKAS KOHIeHCAlMs B ra3ax.

7. ®usnuka noBepxHoctu. Kimacrepsl.

8. JKupxue kpucrtaniabl. CerHETO3IEKTPUKMA.

9. ®dymiepenbl. HaHOTPYOKM.

10. [ToBemeHMe BelieCcTBa B CBEPXCUIbHBIX MAarHUTHBIX IOJISIX.

11. Henuueitnast dusmka. TypOyneHTHOCTb. ConmMTOHBI. Xaoc. CTpaHHbIE aTTPAKTOPBI.
12. Pasepsl, rpasepsbl, CBepXMOIIIHbIE JIa3ePhl.

13. CBepXTspKesble 3JIeMEeHThI. DJK30TUYEeCKMe aapa.



Muxkpogu3suxa

1. CiexTp macc. KBapku u rinooHbl. KBaHTOBast xpoMmoanHamuka. KBapKk-ritooHHast
Iiasma.

2. Enyinas Teopust ¢1aboro 1 3j1eKTPOMarHUTHOTO B3aumomeincTBust. W- 1 Z°-6030HBbI.
JlenTOHBL.

3. CranpapTHast mozenb. Bennkoe oobenuHenne. CynepoobenuueHue. Pacnag,
rnporoHa. Macca HeMTpMHO. MarHuTHbIe MOHOIIOJN.

4. dyHpamMeHTa/bHAs OjiMHA. B3aumomeicTBre 4aCTUll IPU BBICOKMX U CBEPXBBICOKUX
sHeprusax. Kommangepsl.

5. Hecoxpanenne CP-uHBapMaHTHOCTM.

6. HenuHeriHbIe SBJIeHMS B BAKYYME U B CBEPXCUJIbHBIX 3JIEKTPOMArHUTHBIX MOJISX.
da30Bble 1epexobl B BaKyyMe.

7. CTpyHbl. M-Teopusi.

Acmpodgu3suka

1. DKkcriepMMeHTa/IbHAsI ITpOBepKa 0011eit TeopMM OTHOCUTEIbHOCTH.

2. 'paBUTALIMIOHHBIE BOJIHBI, UX I€TEKTUPOBAHMKE.

3. Kocmosormnueckas mpobsiema. MH@usiys. L-uneH. CBsI3b MeXAy KOCMOJIOTMEN U
(bu3MKOI BBICOKMX SHEPTUIA.

4. HeiiTpOHHBIE 3Be3[bl U ITyJbcapbl. CBEPXHOBBIE 3BE3/bI.

5. Uepubie apipsl. KocMmuueckue cTpyHbi(?).

6. KBasapsI u ssapa ranaktuk. Obpa3oBaHme rajakTHK.

7. IIpobiemMa TeMHO¥ MaTepum (CKPbITO MacCChl) U ee NeTeKTUPOBAHMSI.
8. IIpoucxoxaeHne KOCMUYECKNX JTIydeil CO CBePXBbICOKOV 3HEpPTUeii.

9. l'amma-Bcmiecku. ['mnepHoBbIe.

10. HeitTpuuHas ¢pusMKa 1 acTpoHOMMSI. HeliTpyHHbIE OCUMUISILIAMA.

To ecTpb “JomIagn” MPemCTOUT CyinecTBOBaTh 1 B XXI Beke.

Tenepp mHeHMe yuéHOro — Kysuue IOpwuii 'eprueBmu:
“®@usuka - HayKa Win JoKeHayka?”
IOpnii TeoprueBu4 B OCHOBHOM IIPaBWIbHO OTMETWI COCTOSIHME HayKW,

aVs als a¥s
v

IIPUBOAMM €ro BbICKa3bIBaHUS (IO = )

ComepykaTeJbHYI  4YaCTh  HAyYHBIX 3HAHMII O  mpupome  (GUUKHU
danscupummupoBann. TeopeTnyeckue MpeaMeTHbIe MOIEIM OHM pa3pabaThiBaau Ha
OCHOBe He 00'BbeKTMBHOI MHPOpMali, a CYObeKTUBHOM, /I He pa3padaTbIBaIu
BOBCe, 1 IIPo6JIeMbl €CTeCTBO3HAHMS, 10 UX CJIOBAM, 00Xomman” win “cHumann”. Bor
TPaaUIIMOHHbBIE CITOCO6BI “06X0/1a” U MOTyYeHHbIE MOZIEJTN:

1. Joragku ¥ BBIMBICJIBI (NpUuMam cy0seKimueHo20 Hao0 005eKIMUBHbBIM):



— BCEMMPHOE TITOTEeHUE,;

— IBVDKeHMe TUIaHeT 10 MHepLY B abCOTI0THOI MyCTOTE;

— Opu CBOOOOHOM IMaJieHUM Tejia ero IMOTeHLMalbHas SHeprusi MpeBpallaeTcs B
KMHETUYECKYIO;

- IpU KojebaHMSIX MasTHMUKA €ero TMOTeHUMaJTbHasi JHeprus IMpeBpailiaeTcss B
KMHeTUYECKY0 1 00paTHO;

— TepmosiiepHbie peakiiuy Ha ConHIlE;

— 3BE3[Ibl KaK ra3oBble 1I1apbl;

- UT. .

2. TlomMeHa WM3yyaeMbIX OOBEKTOB UEPHBIMM SIOMKaAMu” ¥ paspaboTKa WX
MaTeMaTU4YeCKUX Mojesein (npumam opmel Hao codeprcarHuem):

— 3aKOH BCEMMPHOTO TSATOTEeHMSI, 3aKOHbI MEXaHUKM;

— 3aKOHBI 3JIEKTPOCTATUKM U 37I€KTPOAVHAMMUKNA;

— MOJeJIt TEOPUI OTHOCUTEJILHOCTU;

— MOJeJIYi KBAHTOBO ¥ BOJTHOBOJ MEXaHUKU;

—UT. O

3. IlonyyeHue rpegMeTHBIX MOZe/eil U3 MaTeMaTU4YeCKUX (Jlo2uyveckue chnekyasyuu,
npumam ¢opmosl Ha0 codepicaHuem):

— SHeprus (Mamepuaiu3o08aHHslll Mamemamuyueckuli napamemp);

— TOTeHLMaIbHAsl SHePrus IMOOHITOTO Teja (Mamepuanru3o8aHHbsill mamemamuueckull
napamemp);

— BpeMsl (Mamepuaiu3o8aHHbsIll Mamemamuueckuil napamemp);

— rpaBUTAIMOHHbIE, 3JIEKTPOMAarHUTHbIE U Apyrue dusmueckue IMojs (noayueHsl U3
8EKMOPHbBIX NoJiell CUJl Ms20MmeHus);

— VICKPUBJIEHHOE YeThIPEXMEPHOE IPOCTPAHCTBO-BpeMs (NOJIYUEHO U3 Mamemamuueckou
Mmodenu);

— CMHYCOMJAJbHO-KOCUMHYCOUIAbHbIE MOMEepPeYHble 3JIeKTPOMAarHUTHbIE BOJIHBI (0Cb
y2/108020 apzymeHma mpuzoHOMempuueckux (QyHKYutli 3ameHeHa O0Cbl HAMYpPanbHuIX
yucen);

—UT. O

4. HempaBwibHOe MCTOJAKOBaHME SBJAEHUI TIPUPOIABI UM  IKCIEPUMEHTaTbHbIX
pe3yabTaTOB (npumam cy6seKmueéHoz0 Hao 006eKMUBHBIM):

— yBeJMYeHMe CKOPOCTM CBOOOJHOTO TIafieHus] TeJll OOBSICHEHO KaK pes3ysbTar
TpeBpalleHns: BOOOpaskaeMoit MOTeHI[MaTbHOM SHEePTUM B KUHETUYECKYIO;

— IBVCKEeHMe TUIaHeT MCTOJIKOBAHO KaK ABVDKEeHMe 10 MHEPINN;

— JCKpUBJIEHME TPaeKTOpuii MMKpOUaCTMI] B KaMepe BuabcoHa MCTOIKOBAHO KakK
CJIeICTBYE B3aMMO/IeICTBMS BOOOpakaeMbIX 3JIEKTPUUYECKUX 3aPsIIOB C BOOOpaskaeMbIM



MarHUTHBIM I10JIEM;

— TIoCjie HeymayHoro ormbiTa MalikeabcoHa GU3MKM OTKa3aIucCh OT TIPU3HAHUS
peanbHOCTYU 3uUpa;

— MHOTOJIETHSISI HeyJauHas 0X0Ta 3a 3JIEKTPOHOM TIpyMBesia K MOSIBJAeHUIO TIPUHIIUIIA
HeomnpenenéHHocTu ['eiiseHbepra;

— CHEeKTpbl aTOMOB OOBSCHEHbI KakK CIe[CTBME MepecKakMBaHMS 3JIeKTPOHOB-BOJH C
OJIHOV OPOUTHI HA APYTYIO, IPY KOTOPOM OHM SIKOOBI 3/Iy4aioT (POTOHBI-BOJIHBI;

— 3HeprooOMeH OOBEKTOB MpPM IOCPENCTBE IMOTOKOB M BOJH 3(upa MCTOJKOBAH KakK
9HEProobMeH C IIOMOINbI0 KBAHTOB (M3MUECKUX II0JIeii: TPaBUTOHOB, 3JIEKTPOHOB,
(hOTOHOB U T. I1.;

- UT. O

5. PaspaboTka HOBBIX MOJeJieli HAa OCHOBE paHee pa3pabOTaHHBIX (J102uuecKue
cnexkysuuU, NPpuMam cyoseKmueH020 Hao 005eKMuUBHbIM):

— TPaBUTOHBI, MAarHeTOHbI, 3JI€KTPOHBI, POTOHBI (KBAHMbI 8000PAXHCAEMBIX (PUIUUECKUX
nosneii);

— MOJeNM IIJIAaHETAapHbIX aTOMOB (NOCMpOeHbl U3 3JIeKMPOHO8 U NPOMOHO8, SKOObI
obnadarowiux snekmpuUdecKkuMu 3apsadamul);

— CUJIbHBIE B3aMMOIeCTBUS (yoepxcusawom 8 10pax amomos IKoObl ommaikuearuiuecs
dpyz om 0pyza npomotol);

— BouHbl lpénunarepa u e Bpoiist (ompaxcarom eoobpaxcaemuili KOpNycKyIsIPHO-
80J1H0801I dyau3m 371eKmMpoHO8);

— KBaHT JeicTBus (MocTosiHHas [1nanka) u nmpuHIu 3amnpeta [laynm (nossunuce, kozda
(u3uKu nodzoHAU 00 NPpUpody 2unomemuuecKyr niaaHemapHyw mooens amoma Hazaoxu-
Pesepgopoa);

— BaJIEHTHBIE 3JIEKTPOHBI (KOOI C8513b18AI0M AMOMbL 8 MOJIEKYJIbL);

— cBOOOIHBIE 3JIEKTPOHBI (K006l 06pa3yrom 3aeKkmpuuecKkuii mox);

- cunbl  Bau-Jlep-Baambca (sxk00b  ydepxcusarom 8 Kpucmaanax 3jeKmpuuecKu
HelimpaJibHble AaMOoMbl U MOJIEKYJIbL);

— YépHble IbIPbI (NOSABUILUCL KAK Pe3ysbmam nposiesieHus 8000paicaemozo 8CEMUPHO20
msizomeHusl);

-~ UT.[.

6. ITomMeHa SIBJIeHMI IIPUPOIbI BOOOPasKaeMbIMM (1K00b! IK8UBA/IEHMHbIMU) SIBJIEHUSIMU
(npumam cy6seKmueH020 HA0 00BEKIMUBHBIM):

— sHeprooomen CoOJIHIIA C IIJIAHETAMM UM BO3IEMCTBUSI BO3HMKAIOIIMX IIPU ITOM CUJI
MMOAMEHEeHbl BO3IENCTBMEM BCEMMPHOTO TSITOTEHUSI, TPaBUTALMOHHOIO IIOJIS,
MICKPUBJIEHHOTO IIPOCTPAHCTBA;

— TMpPOIOJbHBIE BOJIHBI YMIpyroi medopmainuyu 3dupa MOAMeHEHBbI ITOMepeuyHbIMU
BOJIHAMM 3JIEKTPOMAarHUTHOTO MOJIS;



— 9HeproobMeH 3eM/IM CO CBOOOIHO IMaAAlolIMM TeOM IOJMEHEH IIpeBpalleHeM
BOOOpaykaeMoit ITOTeHIIMAIbHOM SHEPTUM B KMHETUUYECKYIO;

— DJHeproooMeH OOBEKTOB IIPM IIOCPEACTBE IOTOKOB M BOJH 3dupa ITOOMEHEH
SHEepProooOMeHOM IIPM IIOCPEACTBE KBAHTOB BOOOpaskaeMbIX (U3MUECKUX II0JIei:
I'PaBUTOHOB, 3JIEKTPOHOB, (DOTOHOB M T.II.;

— M3MeHeHMe TEeMIIOB 3BOJIIOIUY MUKPOUYACTUIL (MI0-Me30H08) TIpU CyOCBETOBOIA
CKOpPOCTM OOBSICHEHO KaK CJIe[CTBMe W3MeHeHMsI XOoAa IIepCOHAJIbHOTO BpeMeHU
MMKPOYACTUII;

- UT. O

7. Mopgenu TeopeTMueckoit GU3MKM He OTpaxkaloT TPUUYMHBI M MeXaHM3MbI
IPaBUTALIMOHHDBIX, 3JIEKTPOMAarHUTHBIX W JOPYIUX B3aUMMOIENMCTBUI, I103TOMY
6ecriose3Hbl AJ1s1 eCTeCTBO3HAHMS, MHAUYe TOBOPSI, He MMEIOT HayYHO IIeHHOCTN.

8. OgHaKo Monenu UMeT NPAaKTUYECKYIO MO0JIe3HOCTh, IT03TOMY (Hd 0CHO8e NpUHyunda
npakmuka - Kpumepuii ucmuHsl) ObUTM TIPUHSITHI 3a AOCOJIOTHYIO WUCTUHY U
repeHeceHbl M3 Teopumu B Tpupoay. B mtore Gusmkm co3manut CBOW COOCTBEHHbIN
BOOOpaykaeMblIit Mup.

9. IIxonatan CBUMT B cBOE BpeMs BbicMesin [ITosiemest 1 HbioTOHA, paccka3aB ycTaMu
cBoero ['yiimBepa o mpocTakax-aamnyTsiHaX, KOTOpbie, 3a0bIB O peaIbHOM MUpPe, JXUIU
B CBOMX COOCTBEHHBIX MUpaXx.

10. ®U3UKYM U CETOIHS KUBYT B CBOMX MUPAX — U3YYaIOT SIBJIEHUSI ¥ 0ObEKTHI, KOTOPBIE
caMm ke MpumyMasu (K8apku, CmpyHol, OMHOCUMeJIbHOEe 8pemsl, (puuuieckue noJis, uépHole
Oblpbl, 60NBLWIOTI 83PbI8 U M.N.) WU TTIOTYUMUIN UCKYCCTBEHHO IPY APO6IeHNY aTOMOB Ha
YCKOPUTEJISIX, B TO BpeMSI KaK peajibHasi IPUPOIa OCTAETCA He M3YUEeHHOI.

Htoru pusuku

CoBpemMeHHas pu3nyeckasi KapTUHA MMUpPa HAIIOMMHAET JIaXke He JIOCKYTHOe Ofesio, a
Ky4y HECOBMECTHUMBIX JIOCKYTOB.

He 06bsicHeHBI (Ui 003sCHEHbI HENPABUJIBHO):

— abCoJI0THOE IBVSKEeHMe U a0COMIOTHAST SHEPI U,

— MEXaHM3MbI TATOTEHMS i OTTAJIKMBAHUS;

— YCTPOJICTBO U TBEPAOTEIbHOE BpallleHle CIIMPATbHbIX TAJTaKTHUK;

— MCTOYHMK TeIuioBOii SHepruu CoOJHIIA, IMKIbI COJTHEYHON aKTUBHOCTH,
nudbdepenimanbHoe BpaiieHme ConHila, FOnmurepa, CatypHa u 3emiu;

— IBukeHue JIyHbI, 3eMJIM U IPYTUX [UIaHET;

— IPWIVBBI, IPUIVIBHBIE U CE30HHbIE TEUEHMS Y BETPbI, BK/IIOUAst MYCCOHBI;



— cBOOOIHOE MaZieHne Tel U KojiebaHMsI MasiITHMKOB, YBeJIMUeHre SHeprum CBOOOIHO
MMaJaloIIMX TeJI M MUICTOYHUK 3TOM SHEPIUN;

— BO3HMKHOBEHME U YCTPOMCTBO HYKJIOHOB 1 00beiHEeHNE X B TPEXMEPHbIE CUCTEMbI
— aTOMBbI, MOJIEKYJIbI M BellleCTBa; XMMUYECKIe CBOVICTBA aTOMOB, MOJIEKYJI 1 BEIleCTB;

— TeIJIOBbIe, CBETOBBIE U JIPyTHe BOTHBI; ITOISIPU3aLs U IPyTHe CBOCTBA BOJIH,

— (busMUecKkme CBOVICTBA aTOMOB, MOJIEKYJI  BEILECTB, TOM UlCJie TBEPIOCTD, YIIPYTOCTb,
TEeIJIOEMKOCTh, TEIUIONPOBOAHOCTD, TEIIJIOBOE pacCUIMpeHMe, arperaTHbIe COCTOSHMUS
BEIeCTBA, aHM3OTPONMSI M MarHeTu3M KPUCTAUIOB, MPUTSIKEHME M OTTAJKMUBAHUE
ITIOCTOSIHHBIX MarHUTOB;

— CYHIHOCTb 92JIEKTPUMYECKOTO TOKa, TeIUIOBOe ¥ MAarHMTHOe MeiCTBUSI TOKa,
COTIPOTMBJIEHNE U CBEPXITPOBOIVIMOCTD ITPOBOHMKOB, 3JIEKTPOMATHUTHAS MHIYKIIVS;

— TIPUUMHBI U3TYYeHMS U pacraza aTOMOB;

— IJINTeJIbHOe COXpaHeHe B aTOMaX aTOMHO SHepruu 1 e€ MmexaHndeckast CyllHOCTb;

-UT.O., UT. I

Yrto ecth husuka?

Ha3sbiBaTh G13MKy HAyKO¥ O IIPUPO/ie HET JOCTATOUHBIX OCHOBAHMIA.
B meTomosioruu maput Hepasoepuxa. Metadus3ndeckuii MeTO, MOITYCKAIOIIMI TPy
pelleHMM 3amau TOAMEHY peasibHbIX SIBJIeHUII BOOOpaskaeMbIMM, IlepeHecEéH U3
NPUKIAOHOM (GUsMKM B (PyHIaMEHTAJbHYIO, M (GMI0CO(bl HA3bIBAIOT €r0 HOBOM
IVAJIeKTUKOM, CO3maHHol camumu pusurammn”, a cammu ¢usuku (cm. A.B.Muzdan
“KBanToBas ¢pu3uka”) pasge/sioT Ha OMaNeKTUKY DITHINTeHA, IMaTeKTuKy Bopa u T.1.
OTamume 3TUX “IMUaANTeKTUK” COCTOUT JIMIIb B TOM, UYTO DVHILITEH M3MBILLJISIII TOIbKO
MaTeMaTuuyecke MOJIe/i BOOOpakaeMbIX SIBJIEHMI TPUpPObl, a Bop — MaTemaTuueckue
U IpeMeTHbIE.
®usukM cMmemaau B Kyuy dyHIaMeHTaJbHble TEOPUM, KOTOpPbIE MO/DKHBI OTpaskaTh
YCTPOJCTBO MPUPOLBI, U JKEHAYUYHbIe TEOpUU, MIPUTOSHbIE, B JIYUIlIEM C/Iyyae, TOIbKO
IJIST pellieHus TIPUKJIAAHbIX 3a[1a4, M BCe 3TU TeOPUM CTa/IM MOAABATh KaK pe3yabTaThbl
eCcTeCcTBO3HaHMS. BeencTBie 3TOTO U B TEOPUSIX LIAPUT Hepa3oepuxa.
Bort npumepsr:
— B BepkieeBckoM Kypce (GM3UKM YTBEPXKIAETCS, UTO abCONIOTHOTO OOBEKTUBHOTO
IBVKEeHMS (OmHOoCcumensHo 3gupa?) B MpUpoAe HET, MOCKOJbKY OOHAPYKUTh €ro He
yIa70Ch, @ B TEOPUSIX CKOPOCTDb ABVKEHUST QUTYPUPYET KaK 00beKTMBHASI peaJbHOCTb;
— DHEepPTUs CUMTAETCSI MEPOI ABVKEeHUSI MaTepuun (OMHOCUMEJIbHO Uez20?);
— penaTuBUcTCKMe 3(PGdEKThl CUUTAIOTCS CAeICTBMEM [BVKEHUS C CyOCBETOBOI
CKOPOCTBIO (0MHOCUMENbHO uez0?);
— 3aKOH MHEePIUMU IJTIaCUT, UTO TEeJIO TIPU PAaBHOBECUM BCEX NEMCTBYIOIIMX HA HEro CUi
IBVKETCS TIPSIMOJIMHEIHO M PAaBHOMEPHO (0MHOCUMENbHO ue20?), a B COJIHEYHON
cucTteMe, Tle, COTJIACHO TEOPUM, CUJIbI TSITOTEHMS ypaBHOBeEIIEeHbI I[€HTPOOEKHBIMU



CUIaMi, TJIaHETbl HEeOObSICHMMBIM 00pa3oM JIETAIOT IO MHEPIUY KPUBOJMHENHHO U
HepaBHOMEPHO;

— TIOTEeHIMabHAas SHEPTUSI OAHOTO M TOTO Ke TeJla CUUTAeTCS TIOJIOKUTENTbHOM (Ko2da
meJio nadaem Ha 3emJi10) I OTpUILIATENIBHOM (K020a mejio iemum no opoume 8oxkpyez 3emu),
XOTSI SHeprusl KaK CKajsipHas mareMaTuueckasi Mepa [OBIDKeHUSI He MOKeT ObIThb
OTPULIATENIbHON; KaK CJIeACTBUe, TMOJHAsA SHeprusl Teja, JIETSILero MMMO 3eMJIU 10
1mapaboMuecKkoil TPAaeKTOPUM CO BTOPOI KOCMUYECKOM CKOPOCTbIO, OKAa3bIBAeTCS
PaBHOV HYy/I0, TaK KaK ero KMHeTMYeCKass U MOTeHIMaJibHas SHePTuM pPaBHbI U
IIPOTUBOIIOJIOKHBI 10 3HAKY;

— COIVIACHO Teopwuu, IIOJIOKUTEeNbHbIe U OTpULlATe/IbHble MUKPOUYACTULbI IOJIKHBI
MIPUTATUBATBLCS APYr K APYTY U aHHUTWIMPOBATh, OOHAKO B aTOMaxX M BelleCcTBax
3JIEKTPOHBI HEe IPUTITUBAIOTCS K IPOTOHAM U He aHHUTUJIUPYIOT;

— BOJIHBI 3JIEKTPOMArHUTHOTO TOJISI CYUTAKOTCS TOXIECTBEHHBIMM MMKPOUYACTUILLAM,
IBVKYLTMMCS B ITYCTOTE. (KOPNYCKYISAPHO-80JH080L yanu3m 31eKmpoHo8 U (homoHos);

—  3JIEKTPOHBI-BOJIHBI HEOOBSICHMMBIM 00pa3oM JIeTaloT BOKPYT Siiep aTOMOB,
TepecKakuBaIOT C OOHOM OpOMTHI Ha APYTyI0, M3Tydasi M TOrJIomiasi (OTOHbBI-BOIHBI,
CBSI3BIBAIOT QTOMbBI B MOJIEKYJIBI 1 00Pa3yIOT B POBOAHMKAX JIEKTPUUECKIII TOK;

— TIpu ApobeHMM aTOMOB (Ha yCKopumessx) TIoaydeHbl 6ecuncieHHble OCKOIKM, TIpU
KIaccupuUKauyy KOTOPBIX BO3HUK/IA Hepa3bepuxa; TeM He MeHee, (GU3MUKM IIbITAIOTCS
10 3TUM OCKOJIKaM KUPITUeii 00bSICHUTD YCTPOCTBO MUPO3AaHMSI.

OTKa3bIBasICh OT pa3pabOTKM ITpeIMeTHbIX MOe/iei M Ha3bIBasi MaTeMaTUUecKye
Momenu (UIUYECKUMM TEOPUSIMM, ...M3MKM MOTrpYy3SWINCh B TYMaHHYIO
arMmocdepy MaTpul ¥ BOJTHOBOV MEeXaHUKM, B MaTeMaTU4ecKue omnepanumn. OHu
Jeiaiy paBuWibHbIE BBIBOJbI, HO BMeCTe C TeM He MOHMMAaJ/IM CTOsILel 3a HUMU
dusuueckoii peansocTn . Makc Inauk.

3HaMeHUTHIN GU3UK-TeopeTukK jaypeaT HobeneBcKkoii mpemuy Puuapa @eitHMaH
MHOTO JIET 3aHMMaJICS ITOMy/sIpu3aiyein Gpuandeckux Teopuit, OMHAKO 1 OH He M36eskan
COMHEHMII B X HAYYHO IIEHHOCTH ¥ YECTHO FOBOPWJI 00 3TOM Ha CBOMX  TIOIY/ISIPHBIX”
JeKUMsIX. BOT BeImepsKKM U3 jiekuuii: “TaroreHnue He ygajoch CBA3aTh C 3aKOHAMU
OBIOKEHUS... Ero Henb3ss OOBSICHUTh HUKAKMMMU [APYTUMM SIBJ€HUSIMM...
KBanTtoBasi ¢pusuka — 3TO UymoBMINHaAsA Hepasoepuxa... HUKTO He moHMMaer,
MoYyeMy TaK YCTPOE€Ha MNpupoaa... s OOBSCHEHUS YCTPOMCTBA ITPUPOIBI
XOPOIIMX TEOPUii HeT".

Cynsi mo MeTOHOJIOTMM M COJlepsKaHMI0 Teopwuit, (pu3muKa pasBuBajach Kak
MUCKYCCTBO pelleHus] MPUKIASHBIX 3aJad, TO eCTh KaK MpUKIagHasi MaTeMaTKKa
(Mamemamuueckas ¢Qu3uka), ¥, Ha3biBasi €€ HAyKoi O Ipupone, (M3UKKU BBIAAIOT
JKejlaemoe 3a IeiCTBUTENIbHOe.

Hama uyBman3sauys B moO3HaHUM TIPUPOABI 3alllIa B TYIIMK, & IOBMHHBI B 3TOM, B
HeMaJIoii CTereHM, TJaBHble MOeojaorn Gusmueckoit HaykKu HbioToH, Makcsesn,
OnHuITelVH 1 bop.
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PaCCMOTpI/IM BOITPOC CYHI€CTBOBAHUS HAYVYKU
C MHOM TOYKMU 3peHus

Nmeem Cucremy VopasneHusi 3eMiy, KOTOpasi BK/IKOYAET HECKOJIbKO
KommiekcoB YmpaBiieHusl, CTallMOHapHbIe CUCTEeMbI KOHTPOJIS U 00beKThl (HJIO). Beé
9TO B3aMMOCBSI3aHO He TOJIbKO Mexmay coboit, HO 1 ¢ ConHieM, JIyHO#, CITyTHUKaMM
rminadeT. Llenp Cucrembl VrpaBieHMSI — CO30aTb OMOCTPYKTYPY, ITOTHOCTBHIO
OTBevaloly TpedboBaHusam [IporpaMmal.

[ng pemieHus: 3TOM 3aJauM CO3JAHBI BCe YCJIOBUS, KpOMe OLHOrO — HUKaKas
CTPYKTypa He [O/DKHA BMeIMBaTbCcsi B pabory Cucrembl YmpaBneHust. [loTomy
MMUPOBO33peHNe HAETCS B MCKOKEHHOM BUIE M B MEPBYI0 Ouyepenb 3TO KacaeTcs
aTOMHBIX CTPYKTYP U MPUHILUIIOB IIOCTPOEHUS] MUPO3AaHMUSI.

BmecTo aTOro maércs yacTMuHasi MHCTPyMeHTa/bHasi 0a3a (mMaTteMaTuka). Bcé
pa3BUTHE HAYKM — 3TO pasBUTHE MaTeMaTUMKM U MOAeIMpOoBaHMe 6e3 MpaKTUIeCcKoro
cMbIca. B To ske Bpems B Hayke HeT (M He MOsKeT ObITh) perieHMsI NP -ciokHbIX 1 NP-
TPYAHBIX 3a/a4, IPOMYCTWIN 30JI0TOe ceueHue”, 6€3 KOTOPOro Heb3sl MOJONMTU K
3JIeMEeHTapHOM aTOMHOM CTPYKTYype.

Ianee — mpenocTasiseTcs MHGOPMAIS TEXHUUECKOTO COZepsKaHMsl, HO TOJbKO
eIVHUIIbl €€ TIPAaBWJIbHO BOCIIPMHMMAIOT U TOJIBKO TIPU OIpPeNe€HHBIX YCIOBUSIX
CO3Jal0T peasibHble U3Henus. ITO JOCTYIHO TOJbKO TeM, KTO UMeeT CBs3b ¢ CucTemoin
VYrpaBieHus.

BcrioMHMM HEKOTOPBIX U3 HUX:

1. Jleonapmo ma Buaum. Orniepeani pa3sBuTHe TEXHUIECKO 6a3bl 6ojiee uem Ha 400 s1eT.
2. Hukona Tecina. I'eHnii, paboTbl KOTOPOTO MPEABOCXUTIUIIN camMble (aHTaCTUUECKMEe
MBIC/IM YUEHBIX.

N3 coBpeMeHHBIX:

1. bypnauenko ApHoibn WBaHoBumu. lMesi 8 kiaccoB obpa3oBaHMs, paspaboTan
TEOpUIO 3ByKa M CO3Haa OMHAMMKM, TTPEBOCXOSIINE TI0 KaueCTBY JI0Oble M3BEeCTHbIE
00pa3IIbI.

2. JeeB AnexkcaHzap AnekcaHzapoBud. Papnouuxkenep. Ilomyunmn ot Cucremsl
VipaBieHMs YepTesku ¥ MTPUHIIUIIBI MCIIOAb30BaHMSI CO3MaHHbIX UM MTproopoB. Co3man
teopuio [ — mmosst. [To3aHee “coOy4acTHUKM” ITePEMMEHOBAIM €€ B * CIIMHOPHOe”, a KOra
AKMMOB yTaIiuI OOMH U3 IpubOpPOB, TO ¥ BOBCE — B  TOPCMOHHOE”. OIHAKO, He MMes
cBs13u ¢ CucteMoii YipaBaeHUsI BCE, UTO IbITAIMCh MCIIO/Ib30BaTh 0e3 JleeBa — 9To 6acHS
KpbutoBa “MapThIlIKa 1 OUKM”.

3. Ilerpuk Buktop UBanoBuu. Cuctema YripaBjieHUs IIpefoCTaBuia eMy TeEXHUYeCKue
peleHus 1Mo PsAY aKTyaJbHBIX ITPOOJIEM.



B 4yéM 0CO6E@HHOCTD 3TOTO CIMCKA?
HuKTO 13 HUX He Jie3 B aTOM, TO €CThb He C03/JaBal HOBbIX TEOPUI1, a TEXHUUECKHUE
BOIUIOLIEHUS CTAaBAT B TYNIMK BCIO COBPEMEHHYIO HayKy.

Utak, umeem:
— BEpIIMHY MMpaMMUAbl — MaTeMaTUKH, CO3Tal0IIe TICeBIOCTPYKTYPbI;
— reHUM OAMHOYKH, UX eJUMHUIIBI M BC€ OHU MOJYYalOT TOJIBKO TO, YTO peaqbHO MOXHO
BOIIJIOTUTD;
—TBOPIIbI, Oe/bIIbI, ¥ TIpOUYMe HayuyHble JesTe/n. 3[Iech COOpaHO BCE, OT KPUTUKU 10
CO3[IaHMST COOCTBEHHBIX TEOPUIA.
Tak, KaKk TOJIbKO MMOSIBUJIACH * AMHAMMKa”, BIPOCIN 3(DUPOIMHAMMKA, PUTMOIMHAMMKA
U IIpouee, IO aHAJOTUM C TeM, KaK TOJIbKO B KOMIIbIOTEpE IOSBUJIACH *BUPTYaabHAasI
aMsITh”, BOSHUKIIN “BUPTya/ibHbIe YOUIIbI” B KUHODMIbMAX.

YTo 3xe SIBJISIETCS TOPMO30M pa3BUTHUS HayKu? — MupoBo33penue! Touka 3peHust
HayKy Ha MaTepuaIbHbIN (M Ha HeMaTepuaabHbIi) MUP:

TBEpaoe Teno -> JKUAKOCTD -> ra3 -> HeOpraHM3oBaHHas IIa3Ma.

ATOMHbBIE CTPYKTYpbI, €CTECTBEHHO, UIIYT B TBEPAOM TeJie, IJis Yero CO3aaioT
cuHxpoda3oTpoHsl, Koiaiaepsl. Toxe camoe OymeT, eciu B OPKeCTPOBYIO SIMY MPU
MCIToJHEeHUM cuM@OHMM OpoCcUTh 6GOMOY U TTOCIe ocedaHus MbUIM COOpPaTh 3aHOBO U3
OCTaBIIMXCS TTECUMHOK BCe MHCTPYMEHTBHI M OpKeCTpPaHTOB. VIMEHHO 3TOJ HayKoil U
rnpenJaratoT 3aHITbCSA B XXI Beke!

PaccMOTpUM MHYIO TOUKY 3peHMSI.

CTtporo opraHu3oBaHHasl IUIa3Ma -> MaTepuajJbHBIE CTPYKTypbI (TBEpHoe,
JKUJIKOe, ra3000pa3Hoe).ATOMHbIe CTPYKTYPbl HEOOXOAMMO PacCMaTPUBATh TOJIbKO B
BepXHMX OKTaBax Iuia3Mbl. CucTtema YIpaBieHUSI MMeeT CeromHs K-cTpykTypy, Bce
pPeméTKM IOCTPOeHbl Ha KyOMKax (B OpraHMYecKoi XMMuM KyOuK IipeoOpasyeTcsl B

LIeCTUTPAHHMK).
OKTaBbI
128 TaxkToBbI MHTepBaJI. 3agaéTcst CoMHILIeM, IPUMHMMAETCS 38 CKOPOCTh CBETa

78-126 | CucreMbl KOHTPOJISI, XpaHEHMe I'YMaHOUIOB 1 “6apabaiuexk”

74-6 CucTemMbl KOHTPOJISI BCEX HACEKOMBIX

72 Mosr “30/10TOro MWIIMOHa”, TeHOTUII 461

68-70 Mosr “30/10TOr0 MuIIMapaa”, reHOTUIIbI 441, 442

66 Mo3r oCTa/IbHOT'O Hace/leHUsI 3eMJIM, TeHOTUIIbI 421, 422, 423
64 BepxHsisi OKTaBa MaTepUaJIbHBIX CTPYKTYP
62 VYrpaBiieHye MaTepuaabHbIMU CTPYKTYpaMy IPU TPAaHCMYyTaI U

40-60 OHepretudeckuii kopuaop (Teciaa padotan ¢ 60 OKTaBO)

34-38 Kopupops! “0-mepexomoB” 1ocjie CMepTu

30-32 CnoskHble cMecu (Tura HedTu)

24-28 Bona

16-22 l'as




CoBpeMeHHast Hayka MOXXeT paboTaTh (M CO3/IaBaTh TEXHMUYECKIE YCTPOIICTBA) He
BbIllle 64 OKTaBbI, BCe BUIbI IPMOOPOB HE MOTYT OBITh CO3/IaHbI BbIllle 64 OKTaBBI.
Bcé, uyTo BbIlIe 64 OKTaBbl, 3TO — HEMHEPIIMOHHAsT Macca, TO €CTb TaM HeT
rPaBUTAILMMIOHHBIX YaCTOT.
BasoBast aToMHast CTpyKTypa — 128 OKTaBa 1 ecjiy €€ “00LunaTh”, JoimeéM 1o
64 oxrtasbl. [1o 2012 roga Cuctema YnpasiaeHus MOC/JeL0BaTe/IbHO IIePeXOIUT cCHavala
Ha 224 okTaBy, 3aTeM — Ha 512. Ho yke ripu TaKTOBOM MHTepBajie 224 OKTaBbl CKOPOCTh
cBeTa OymeT B MUWIIMapabl pas 6osblie. YTO Ipy 9TOM M3MEHMUTCS, CMOTPM pasmel « Kak
oCh 3eMJIM BJIMSIET HA CUET B OaHKe”.
Hayka, kak 3a COJIOMMHKY, LeIUISIeTCS 3a Teopuio boJiblmioro B3pbiBa, KBApKH,
MeTaJIJTMUeCKuit BOJopoy, (ero He MOXKET ObITh, TOTOMY UTO €CTh elé HeMHepIMOHHAas
Macca TpUTusi), Teopuio JlapBuHa (M1 aabTepHATUBHYIO — 60’KeCTBEHHYIO).

IIpssMbIM JOKa3aTeIbCTBOM OTCYTCTBMSI HAYKU SIBJISIETCSI HAJIMUMe IePKBMU.
CKOJTBKO 1IepKOBHBIX Uyjlec Hayka 00bsicHmIa? HauHuTe co cBATOTO OrHs Ha ITacxy.

ITocnecnosue
— Kocmoc cymectByeT 6e3 Bobiioro B3pbiBa;
— 3eMJis, TUVIAaHEThI — MCKYCCTBEHHbIE CTPYKTYPHI, CO3IaBaINCh 60jee 16 MIIH JIeT;
— YeJioBeK — BhICILIee CO3/IaHNe, CO3/IaBasICs AeCsITKM MWITUAP/IOB JIeT;
— 06e3bsiHa — TYMaHOU/[I YeI0BeKa;
— BeCh XKMBOTHBIII MUpP, HACEKOMbIE CO3IAHbI I KOHTPOJISI YaCTOT, KOTOPbIE €CTh Y
yesoBeKa;
— PaIMOM30TOITHBIM METO He MOXKET CTYKUTh TOKa3aTe/IbCTBOM IPEBHOCTH;
— JIyna, CoJsiHIIe, CIYTHUKMY IVIAHET — Yy>KePOIHbIE CTPYKTYPBI.
Ydosorus — He HayKa, a cOOP CTAaTUCTUIECKOTO MaTepuasa (Ipuuem, 6e3
cMmbicaa). Cucrema YiipaBiaeHMs yopasia HEKOTOpPbIe YaCTOThI 13 TPYOOK CBSI3U CO
CITyTHUKaMM U 00 acTpOJIOrMHM, Kak criocobe moayueHus nHGopMaIum, MOKHO 3a0bITh.
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