MexrasakTudeckuii Broarerens Ne 8:
CHHXPOHOTPOH 441 — BepHeMCSI K OCHOBaM.

CuHXpPOHOTPOH 441 — 5T0 obmIMpHasa cucreMa. BoT nmoueMy BasKHO yOeTUTHCS, UTO
MBI YCHHAH OCHOBBI, II€EPEN TEM KaK IIEPENUTH K CAEAYIOILIEMY IllIary; MHa4e MbI
MOZKEM IIOTEPATHCI B MOPE YHCEA U IIOTEPATh U3 BUY, O YEM BCH 3Ta CHUCTEMA.

Caenyrolire HECKOABKO MeskraaakTudeckux BroaseTeHel OyayT MOCBSIIEHBI CUCTe-
MaTUYE€CKOMY H3Yy4YE€HUIO0 HEKOTOPBIX OCHOB. CylIecTBYeT OIPOMHOE KOAWYECTBO
nHpopMmauu o CHHXPOHOTPOHE, KOTOPYIO €llle IPEeACTOUT OIIyOAMKOBaTh, M Ha
JaHHBIY MOMEHT oHa OyaeT npencraBaeHa B MexkrarakTuieckKux BroasreTeHsIX.

MHorue U3 OCHOBHBIX aCIIEKTOB 6YILyT IIOBTOPATBECHA, HO II0-PAa3HOMY, IIOCKOABKY 3TO
KHBad MHOI'OMEpPHad CHCTEMA.

KoHeuyHad 11eAb ITIOBCEITHEBHON MPAKTUKU — aKTUBUPOBATH IIPUEMHUK X0AOPA3yMa,
CeIbMYIO MEHTAABHYIO C(OEPY HAU «IIIECTOE UYyBCTBO».

[IpuémHUK XoaopasdymMa — 3TO HOBBIM OpraH 4yBCTB, PACIIOAOXKEHHBIM B HallleM
MO30ANCTOM Te€A€, KOTOPBIH CTAaHOBUTCS CO3HATEABHBIM M pa3BHUBaeTcs Oaaromaps
9TOM IIPAKTHUKE.

draocodbl U MBICAUTEAU, TaKHe Kak [Ibep ae [llapaeH, nmpencKkasblBaAu JAaAbBHEHIIIYVIO
9BOAIOIIMIO MO3ra, 4YTO U gBAdeTcCd 3aadedi CHHXPOHOTPOHA, OTKPhITOro Baaymom
Boranowm.

Ora cucrema IIpefcTaBAseT coO0HM YyacTh IIpollecca, U3BECTHOTO KakK liedpasrusariud,
KOTOPBIH OTHOCUTCH K 3BOAIOIIMU MO3ra U (PyHKIIUNY Mo3ra yepe3 6basaHCHpOBaHUE
npaBoro u aeBoro noaymiapuii (cm. XKHU, Tom 3).

Kak HOBBIH opraH mosra, IpUEMHUK XOAOpa3yMa, OJHaK/Ibl aKTUBHU3UPOBAHHBIH,
II03BOASIET HAM BOCIIPHUHHUMATDH IIEAOCTHBIM Pa3yMOM HAM BOCIIPUHHUMATH pafiiaAbHO
BCEMU OpraHaMU YyBCTB OTHOBPEMEHHO.

[IprMeHad 3TH IIPaKTHUKH, MBI IIOMOTaeM Pa3BUTb MO3T U «BKAIOYUTBL» HOOChEDPY
IIOCPEACTBOM BBICOKOKA4YE€CTBEHHOTO II€PEX0Ja B KOCMHUYECKOE CO3HaHHe. Bca sTa
IIporpaMma OCHOBaHa Ha KaaeHaape 13 AyH no 28 gHeH (CHHXPOHOMETPE); BCE 3TO
aBasieTcsl PYHKIMEH yacToThl BpeMeHU 13:20 — 4yacToThbl YHUBEPCAABHON / BCEAEHCKOH
TEeAETIaTHH.

He cmoTpst Ha obuaue yucea (0a3oBble MaTpudHble eqnHUIbI/ BME), KoTOpble MOXKHO
€XKEHEBHO HAaNTH, BA’KHO IIOMHHUTD, YTO €CTH II4Th [IEPBOOYEPEAHBIX €2KEIHEBHBIX
BME, Ha KOTOPBIX CA€AyeT cOCpenoToOUnThCsa. 9T nNaTh BME 1 ux yncAoBble HaOOPBI
3aKAQABbIBAIOT OCHOBAHUE [AL APYTUX IPAKTHK.

Ecau 570 HOBast uHQOPMAIIUS IAS Bac, U3yyure crarbi CuHXpoHompoH Beedenue
u IIpuemnux Xonopasyma: Ymo smo u Kax smo Hcnonezoeame.
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IIaTh KAIOUYEBBIX exxenHeBHLIX BME:

. BpaTa renransl,

. ExxennHeBHBIN KaneHAapHbIH KOA BPEMEHH,

. Ilcu reHeTnyecKUil KoA MPOCTPaAHCTBA,

. CHHXpDOHHBIH KOJ KHHA U

. Exxe1HEeBHBIY TAAaBHBIH KOOPAHHHPYIOIIHHA KoZ. (OT KOTOPOTO TAK¥KE MOIKHO
HaWTH COBOKYIIHBIM YaCTOTHBIHM KO, CM. HHUIKE.)

a P WN —

Hauunaga OTCIO4a, BBI MOZKETE ILO6aBA$ITB OoAbIIIe 9HCEA, HO CHa4Yaaa Y6CI[I/ITCCI:>,
Y9TO BBI IIOHAAHN OTY 4acCTh. KAro4 Ko Bcell 2ToH CUCTeME OCHOBAaH Ha TeAeIlaTHYEeCKOM
3allI€9YaTACHHH. HCAB pa6OTBI C €E2XKE€OIHEBHBIMH YHCAAQMH — 3all€49aTAC€Th HX B
HpI/IéMHI/IKe XonopasymMma v, B KOHEYHOM HUTOIr€, UMETh BO3MOZXKHOCTBb, BU3YAaAHU3HUPOBATH
BCIO MaTpPHILy B Balll€EM MO3TIY.

OnaTe Xe, B IIEPBYIO OYEPENb BAa’KHO O3HAKOMHUTBCH C KAKOYEBBIMH YHCAAMU U
IIOHSATH, KaK UX IOAKAIOUHTH K cUcTeMe npuéMHuka xosopasyma (I[1XP), uToOb1
IIPOU3BECTHU «IIPOYTEHHUE.

Ilonkaroyada uX, BbI IIPEACTABAAETE IPUEMHUK XOAOPA3yMa HAAOXKEHHBIM Ha Ballle
MO30ANCTOE TE€AO, TIOJ0OHO HaHOYUILy. Bl MokeTe M3y4YUTh cocTaBadrolyie B KHH-
re Kyba g moAydeHusi TioaAHOTO Habopa rpaduyuecKux HU300parkeHUil, a TakKe
npyrue MexrasaakTH4yeckHe BroaseTeHH. (cM. Takke «JIpuémrux Xonopasyma:
umo amo makoe u KaK 3mo uUcnoab3oeamo )

HTak, nasg Hadaaa ropaboTaiTe ¢ 3TUMHU IISTHIO YUCAAMU, OIIPEIEAUTE UX CBOHCTBA
U 3HaueHUs U HavauTe ux B CaoBape 441 . Kak TOABPKO BBI IIO3HAKOMUTECH C TEM,
Kak 3To paboTaeT U KakK UX «YUTaTh» B MPUEMHHUKE XOAOPa3yMa, Bbl CMOIXKETE
Ha4vyaThb UHTETPUPOBATDH OOABIIIE YHCEA B CBOIO IPAKTHUKY. (CM. [IpHUMephI «ITpOYTEeHUN»
B KOHIIE 3TOT'0 OIOAAETEHSI)

Emte onvH KAIOY, KOTOPBIH cAeyeT MOMHUTH, — TO, YTO 9TO AyXOBHasl ITPAKTUKA;
KaxK/0€ YHCAO IIPENCTaBASIET COOOM MYyXOBHYIO CYIITHOCTB. DTH YUCAA IIpeHA3HAYEHbI
KaK OOIIOAHEHHEe K AoOOo# Bamledl AyXOBHOM IIpakTuKe. MBI pacCMOTPUM 3TO
noapobHee B caenyomux MexkrasakTU4eCKUX BroaseTeHsX.
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AT HaYHHAIOLIHX

IlepBBIfi HmIAr - O3HAKOMUTBCHA CO BCEMHU OCHOBOIIOAATAKIIMUMHU CTPYKTYypaMu
3TuX MaTpun 21x21. MeauTupyiTe Ha YUCTBhIE CTPYKTYPbI U YHUCAOBBIE IIOCAE-
L0BaTEABHOCTH KaxKaoh u3 441 marpuil: bazosoit Marpuiel, Matpuisl Bpemenu,
MaTtpuus! [IpoctparcTBa 1 CHHXpOHHOU MaTpuIibl.

Martpuna Bpemenu Marpuna IIpocrpancraa
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MBI nMeeM OeAO0 C YeThIPbMs Pa3HBIMU MaTpPHUIIAMH, OPraHU30BaHHBIE B YETBIPEX
Pa3HBIX YHUCAOBBIX ITOCAEIOBATEABHOCTSIX. [Ipu paboTe ¢ 3TUMH MaTPUIIAMH MBI Ha-
KAabIBae€M HUX APYT Ha Apyra, 9TO co3maeT pas3Hble 3(P(PEeKThI U OTKPBIBAET pas-
HbIE aCIIeKThI HAIIIET0 CO3HAHUS.

BBl MOXkeTe pacredaTraTb 3TH PUCYHKH U BBECTH IUMPHI, YTOOLI HAYATh 3aredar-
AEBaTh.
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Hayunte [eBartr H3mepenuii Bpemenu

BTOpOfI mar — H3Yy4Y€HHE OE€BATU H3MepeHHfI BPEMEHH, IIPEHUMYIIECTBEHHBIX BO
BCEX MaTpHULax. O6paTI/IT€ BHHMAaHHE Ha Pa3AHMYHBIC HOTOKI/I/"-II/ICAOBBIC ITIOCAEO0-
BaATE€ABHOCTHU U HAAOXKECHHA B 3THUX AEBATH U3MEPCHULAX.

[Tocrapa#iTech 3allOMHUTH UX, YTOOBI Bbl MOTAU BbI3bIBATh UX II0 CBOEH Boae. OTO
KAIOY, KOTOpBIH COCTaBASIET OCHOBY A4 TIOHHMAaHUA pPa3ANYHBIX HAAOKEHHUH.

Kak ToABKO BbI [IO3HAKOMUHTECH C AEBATHIO HU3MEPECHUAMHU BPEMEHH, PACIIOAOZKEHHUE
€2KEJHEBHEBIX KOJ0B B HpéMHI/IKe XoAaopa3yMa O6p€TéT OoAbIllee 3HAYEHUE.

TaksKe 03HAKOMBTECH C CEMBIO MEHTAABHBIMH C(PEPAMHU U UX COOTHOIIIEHUEM C [IEBSITHIO
U3MEPEHUSIMU BPEMEHU. [IAsl JAABHEMIIIETO U3YYEHHS] TUX MEHTAABHBIX CPEP CMOTPHUTE
Knuzy TpancueHOeHmMHOCMU.

OOpatuTe BHUMaHUE TaKyKe Ha PaCIIOAOKEHHE TPEX TEA: TPEXMEPHOIO, YeThIPEX-

MepHOro U naruMepHoro. Kaxknoe u3 Tpé€x Tea oTBedaeT TPEM OCHOBHBIM YaKpaM:
Koponnoii, Cepaeunoii u KopueBoii. 3(Teaa)x7 (MeHTaABHBIX coep) =21.21x21=441.

3 TEAA BHYTPH 9 USMEPEHUH BPEMEHHU

41 - «/Ipyroe f» 5-/1 «Bbicuee fl»
XoJsioH H3nyyalomee 3-24 «f»
ddupHoe INIeKTpoHHOE duzuyeckoe g1 He6ecHslii Ciioii - Becnpucrpactie g,
Teso Cyab6bI Pagyxuoe Teno Teso Xpama ri KOPOHA
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3-e l/l‘:lM. Bp. 8-e M3, B (147)
. Bp. BHewHee Bpemsa r.i4 z z 2
Buew. [Bpemsa @ PaauabHoe Bpemst % 49 (7%) 49 (7% 49 (79
Menxo-Hpuproe | & = Yn¢ro 3emHoii C/10¥ - AKTHBaUUA
S KocmHueckoe S P KOPEHbD
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KocmHuec Tapmonjiyeckoe 3-e Usm. Bp. 8-e U3m. Bp. 4-e Usm. Bp.
r21 0CXOAEH] Kocmuuepkuii Ky6 BHewHee PagunanbHoe BHewHee
B.1 147 B.7 B.8 147  B.14 B.15 147  B.21 r.is » » 7
7x21 7x21 7x21 . y
49x3 49x3 49x3 TPABHTALIMOHHBIH J1JIAH 5
r.21 147
3akoH 3 ¥ 3aKoH 7 (47

3 Tesa - TpéxyacTHoe BepTuKanbHoe /leieHUe 21

[7% x 3% =217] 3aKoH 3 1 3aKoH 7

Tpu l'opusoHTaIbHBIX C/105

147 x 1 = 147 (7.7 pBaauatepuyHoe). Yacrora Tena Xpama (3-1). [72 X 32 =212]

147 x 2 = 294 (14.14 aBaauatepuyHoe). Yacrora Tesna Cyan6ei(4-/1).
147 x 3 = 441(1.2.1 aABaauaTepuyHoe). Yacrora PaayxHoro Tena (5-11).
12 - yuc0 Xpama; 9 - YHC/I0 CyAbGbI; 24 - YUC/I0 H3/TyYeHH .

3HaAKOMCTBO C 3TOM OCHOBOIIOAATAIOIIEN CTPYKTYPOH ABASIETCH KAIOYOM, OTMBIKAFOIIIIIM
APyTryve MaTpHIlbl, YTOObI OCYIIECTBUTH «IIPOYTEHHE» M aKTHUBUPOBATH CEIHBMYIO
MEHTaABHYIO chepy: IPUEMHUK X0AOpa3yMa.

Ectb YETBIPE HU3MEPEHHNA BHEINIHETO BPEMECHH, YETBIPE HM3MEPEHHA pPaadHaAbHOTO

BpEMEHH U OJHO M3MepPeHHe BPEMEHH BHYTPEHHETO S/1pa — BCETO AE€BSITHh U3MEPEHUHN
BpEeMEHH.
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OT #eBATHU BpaT AEeBATU U3MEPEHUH BpeMeHU:

«Bo eHympeHHem 8pemeHu Haxooumcest 08opey, mMyopocmu: «5 3pio usHympu
e0UHbBIM OKOM, B3UPAIOUUM KAK MPUn.

1, 2, 3, 4 — amo epemeHa, Komopble onpeoensitom YUK 2a1aAKMUUeCKoll IKUSHU.
5-e u 6-e spemsi — noddeprkusarom pasHosecue.

7-e u 8-e gpems — NPUHUMAIOM Nog8esleHUsl N0 KAHANY.

9-e gpema — BHYMPU CBSIULEHHOU CYULHOCMU 8esuuatiiuas COKPOSUULHUYUA
KOCMUUeCcKoz20 sjlekmpuuecmsea — KOOPOUHUPYem 8CH0 MOUlb U MYOpocme,
dabbl 6bimb HauepmaHHbiMu Ha Kocmuueckom [blxaHuu, NpuHoOCsulem ezo
nogesieHuUsl USHYmMpu MuUCmMuUeckux yeHmpos mesia — HOo8asl CYUHOCMb,
Komopotii npedcmoum cmamul« - Baaym Boran

Tak ke, Kak 4deTbIpe KBaapaHTa, obpasyemble B.11-I'.11, yctaHaBAUBAaIOT
OCHOBaHME MaTpPUIIb] IIPOCTPAHCTBA, AEBATh U3MEPEHUN BPEMEHU YCTAaHABAUBAIOT
OCHOBaHHE MaTpPHUIIbI BPEMEHH.

KaAro4u K 9 H3MEepeHHAM

1-e Hamepenue Baemrnero Bpemenu: Bepxuee caena (B.1-7, I'.1-7)

dynkiua: Kocmudeckoe TBopeHHE

Kopona 4-x MepHOro Teaa

Buoncuxuyeckuii naan

1-a meHTanbHasa cdepa: [IpencosnareasHoe. [ybokoe camaoxu Kocmuueckozo TeopeHust.

2-e H3mepenune Buemnero Bpemenu: BepxHee crnpana (B.15-21, I'.1-7)
dyuknusa:Kocmuyeckoe BocxoxxaeHue

Kopona 3-x mepHOro Teaa

BuoncuxmuyecKui rmaax

4-g MeHTasbHas cepa: HemmpepriBHOe co3HaTeabHOe. KOHMpoas 8blculezo pasyma
Kocmuueckozo BocxoxKoeHUus.

CunoBoe 1ioae Ilaesan

3-e Hamepenne Buemrnero Bpemenu: HizkHee aeBoe (B.1-7, IN.15-21)

dyuknusa: Kocmryeckass CHHXpPOHU3AIINA

KopeHnsb 4-x MepHOro Teaa

'paBuUTallMOHHBIN TAQH

2-a MeHTaabHaa cdepa: [lon/6eccozHareabHoe. HHEpopmamueHoe camaoxu
Kocmuueckoti CuHxpoHUuzayuu.

4-e Hamepenune Buemnero Bpemenu: HukHee nmpasoe (B.15-21, I'.15-21)
dynkimsa: Kocmuueckuit Kyo

KopeHb TpexMepHOTro TeAa

'paBuUTallMOHHBIN TAQH

3-g meHTasbHas cpepa: Co3HaTeabHOE. [IPpoObYMIMOEHHDBLU cO3HaMeNbHbLU NPOBOOHUK
Kocmuueckozo Kyba

CunoBoe noae Cupuyca

Smo 3asepuwaem cmpykmypy uemolpex u3mepeHuiZ 8HEeWHe20 epeMeHU.
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qembtpe usmepeHusi padua./leOZO BPEMEHU — MO NPOMENKYMOUHbLE MaAMPUUbL,
KomopvolLe 06 bEeOUHSIIOM U COeOUHSIIOM mampuybl uaMepeHua 8HEeWHe20 spemMeHUu U
mpex- u uemolpexmepHole mejia ¢ mejiom namumepHozo A u nonsimu bosiee 8blcoKUX
aJleKmpomazHUMmMHolxX uacmom.

5-e Hamepenue PaaunasbHoro Bpemenu: aresoe B 1ieHTpe (B.1-7, I'.8-14)
dynkiua: CoenuHseT 1-e U 3-€ U3MEPEHHS BHEIIIHETO BPEMEHH — HUCXOASIIUHN
IOTOK, coeauHsaeT Kocmudeckoe TBoperue ¢ Kocmuyeckoit CHHXpOHHU3auen
AKTUBUPYET SAEKTPOMarHUTHOE TEIIAOBOE CHAOBOE II0A€ (KpacHOe)

Cepaue 4-x MEPHOTO Teaa

OAEKTPOMarHUTHBIN TAaH

5-g MeHTaabHas cepa: CBepxco3HaHue. AKTUBUPYET KPACHYIO Kyaiu (CIIMpaAbHYIO)
SHEPreTUYECKYI0 CHAOBYIO AMHHUIO — IIPABOCTOPOHHEE BPEMH

CunoBoe nmoae CpenunHoM CraHiiuu AA

6-e PaannasnHoOe H3MepeHHe BpeMeHH: [IpaBoe B 1ieHTpe (B.15-21, I'.8-14)
dynkiua: CoeauHseT 2-€ U 4-€ U3MEPEHHd BHEIIIHEI0 BPEMEHU — BOCXOASIIMNHN
oTokK, coepuHdgeT Kocmuueckuii Ky6 ¢ Kocmrnyeckum BocxoxkneHueM
CybauMuUpyoIlee 3AeKTPOMArHUTHOE CBETOBOE CHUAOBOE TIOAE (CHHEE)

Cepane 3-X MEPHOTO Teaa

OAEKTPOMarHUTHBIN TAaH

6-g meHTaabHas cepa: CybanMmuHaabHOe codHaHUue. CybauMupyolas CHHsSsS 0yap
(TpAMOAMHENHYIO) S9HEPIeTUYECKYIO0 CHAOBYIO AMHHIO — A€BOCTOPOHHEE BpPEMSI.
CunaoBoe nmoae AHTapeca

7-e PaannasbHOe H3MepeHHE BPEeMEHH: BepxHUil B ieHTpe (B.8-I".14, B.1-T".7)
dynknuga: CoeguHdeT 2-€¢ U 1-e U3MepeHHs BHEIIHEr0 BPEMEHU — OIIOCPEAYET
HebGeCHbIN OMOTICUXUYECKUH ITOTOK, caenyrolnii o Kocmudeckoro BocxoxkaeHus K
Kocmuueckomy TBopeHUS.

Matpuna Kocmuueckoro [loBeaeHHUI — HUCXOALIIEE BEPTUKAABHOE BPEMSI

Kopona 5-Tu MepHOTro Teaa

Buoncuxuyeckuii naax

7-9 MeHTaAabHad cepa, IPUEMHHUK XoaopasyMma: PamocoHndeckas paarasn3alivsg
CO3HaHU4 (HUCXOOAIasd)

CunaoBoe nmone GM108X

8-e PannaanHoe Hamepenne Bpemenn: HuxHee B 1leHTpe (B.8-14, I'.15-21)
dynkiua: CoenuHdeT 3-€¢ U 4-€ U3MEPEHUsS BHEIIIHEI0 BPEMEHH — OIOCPEAYET
3€eMHOM IpaBHTAIIMOHHBIN IIOTOK, caeayrolui oT Kocmudeckoit CHHXpPOHH3aUHU K
Kocmuyeckomy KyOy

Marpuua I'rapmonnyeckoro I[loBeaeHNda — BOCXOAdIIEE BEPTUKAABHOE BPEMHI
KopeHb 5-TH Me€pHOTrO Teaa

I'paBUTAlIMOHHBIN I1AQH

7-9 MeHTaAabHad cepa, IPUEMHHUK XoaopasyMma: PamocoHnyeckas paarasn3alivis
CO3HaHU4 (BOCXOASIIIAsI)

CunaoBoe nmoae ApKTypa

9-e Hamepenune Bauyrpennero Bpemenu Slapa: uieatp (B.8-14, I'.8-14)
dynknusa: Omuu-l'aakTudyeckuii LlenTpaabHblii 3Be3aHbIN CoBeT: paauo HacTpoHka,
CTaHIUd IpuUéMa U Iepeaady, UICTOYHUK BceX 441 U CUHXPOHHBIX KOJOB

Cepaie 5-D Teaa
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OAEKTPOMATHUTHBIN ITAaH

7-g9 MeHTaAbHas cepa, IPUEMHUK X0AOpa3yMa: — ILIeHTpasbHas

ITpumeuaHue: OBUKEHUE BCErO0 pagHaAbHOI'O BPEMEHH HAIIPABAEHO K IIEHTPY
BOBHYTPb, YTO KOOPAWHUPYETCI MHCTHYECKHMMH BpaTtaMu AByX 11 oceii (EME
11, 31, 51 u 71). [IBUKEHHUE BCETO BHENTHET'O BPEMEHU IIPEICTABASIET COO0OM IIOTOK,
MUPKYAUPYIOIMIUH FTOPU30HTAABHO-BEPTUKAABHO AU BEPTHKAABHO-TOPHU30HTAABHO.

BepTI/IKaABHOC pPaguaAbHOE BPEMA OIIOCPEAYET TOPHU30HTAABHBIE IIOTOKH BHEIIITHETO

BpPEMEHU.

FOpI/I3OHTaAI:HO€ PaguaAbHOE BPEMHA OIIOCPEAYET BEPTUKAABHBIE IIOTOKH BHEIIITHETO

BpPEMEHU.

Takszke O6paTI/ITe BHHMAaAHHE, YTO 7 OCHOBHBIX KOHTYPOB COCOAHMHAIOT BHEIIHEEC U
pPagranbHOE BpPpEMA. B pPagrianbHOM BPEMEHH KOHTYPEI BEIPABHHBAIOTCHA I1O 7 CAHHUIL

Ha KOHTYP. ,HCBHTOG HU3MEPEHUE BPEMEHU 3aMKHYTO€/aBTOHOMHOC.

KO/bI (7) TBOPEHMVSI, (3) TEJI + (9) BPEMEH

5-/1 PagyxHoe Tesio

«Bbicmee fI» 3-J1 Testo Xpama
4-11 Tesro Cyns0sn1 JJIeKTPOHHOE
dusnyeckoe «I»
Xos10H - IpupHoe - «/Ipyroe A» Camo -H3nyqaromee N
(Cam6orxaxkaiis) (Axapmakaiis) (HupmaHoxaiist)
1-e Vsmepenme 7-e VIamepenwne Bpemenn 2-e Vismepennie
= Buenmero Bpemenn Bepxtee Pajnaniroe Bpemst Brerero Bpemernn
% Kocmuueckoe TBopenme (rmcxoxnerve) Kocmrraeckoe Bacxoxnenve
z 1-1 MenTansHasn Cdepa {.}” Mem‘aﬂ)rzﬂ w1 Coepa 4-51 Mentpieups Cepa
5 & TIpencosnaterbioe P Mogﬁﬁimoflopzzﬁéum Hernpeprisiio CosHaTesbHOe
g_‘ g % E T'ny6oroe Camanxm S Edararn a}f Bricimui Konrpons Pasyma
SegcE 245 238 231
g
SIS
=]
8
E Iose Cyter GM108X Ione Cpunpy Ilnesn
=
5-e Viamepenme Bpemeny 00 9-e N Bp A 399 6-e Viamepenne Bpemenn

Panprammsiioe
TTpaBocrgporitiee Bpemst
5-1 Mentanenasn Cdepa

Bpewmst Brayrper
7-s1 MeHTAIBH

1ero Snpa
g Cdepa

PajiniarnigHoe
JlesocTroporree Bpems
6-1 MenTtaneHasa Cdepa

KOPEHb
3-AA llnan

3-e lsmepenne
Breniiero Bpemenn
Kocmiraeckas) CurxpoHm3aryis
2-s1 MenTansaas Chepa
ITojicosHarebHOe
Vndopmarmsrge Camayixm

CtumMyupyeT
CupuaHckoe [lepepoxeHne

MaruuTHoe Tesio
(MpuHuMaii + Opranusyit)
Tesio Cynb6bl
YacroTa 3
AxTtuBupyet LleHTpbI:
756 (108x 7)

8-e VIsmepenue
Hioknee Pajyiais
BOCXOX1e

7-s1 MeHTATTBH
TIpuemtuik Xoj

©
&
]
o
/M
o
S
o CBepxcp3HaTeITHHOE Ipuemnyk Xosjopasyma, e
B = H T yormmvmmHanpaoe  Co3HaTeThHOe
g g g 1 axonwuTesb | lapaHOpMasIbHOrO
=
2 EXE 252 a1 224
@ 2 m el
g =5 O 4 Paoforrdeckas TTpuisrieuerve
S Pammarmsams Cosnanvs Tapasvienmibix BeerreHHbIX
© ITosxe Cyuinr
=< Cpenyuanon Craammmn AA  Beerrenckoe Kocmrraeckoe Iloste Cwtbl AHTapeca
= Kpacwoe Kyaiu SAnp
§ Cusodoe ITone a1 393 Cunee JTyap, Curo6oe ITose.
ITone Cunbl Apkrypa ITosxe Crvtel Cupuyca
259 266 217

Bpemenu
Hoe Bpems
HIe

ast Cpepa
Topasyma

Payocormr
Pajmarmsaryis

ecKasi
Cosranmst

dnektpuyeckoe Teso

(CunTesupyi +
PanyxHoe

Hanyyaii)
Teno

Yacrora 3
AxTtuBupyet LleHTpbI:

945 (27 x 35)

(7x135)

4-e ismepenmne
Buenraero Epemenn
Kocmmpeckymn Ky6
3-1 MenTansHas Céaepa
CosHaTesibHOe
TTIpoGyKIeHHbIT
Cosnarenbibit ITpoBoHMK

I'paBuTanuonHoe Teso
(AxTuBHpY#i + Borutowaii)
Teno Xpama
YacroTa 3
AxTtuBupyer LleHTpbI:
672 (96x7)

CocraBHoii UTY Bcex 9 nentpos 2373 (5.18.13) = (113 x21) (339x 7)
BME 168 (21 x8) (7 x24) (3x56) (84x2) (12x14)
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I'PABUTALIMOHHBIN IIJIAH ~ 3/IEKTPOMATHUTHBIU [IJIAH ~ BUOIICUXWUYECKUH I1JIAH

Bcenenckue Crou (7) HeGecHble ciiou (7)

3emHble Ciou (7)

714 (42x7)

UTY =

917 (131x7)

UTY

742 (53x14)

UTY



IIpuMep e€XeAHEBHOI'o IPOYTEHHSI, BKAIOYaAs KOAbI
IIpué MHHKa XoAopa3yMa

JlaBatiTe B3rASHEM Ha YHCAOBBIE TOKa3zaHUud 8 aHa CrnekTpasbHOM AyHbI, KuH 241,
F'oma PutMuyeckoro BoameOHuKa, YTOOBI IIOHATH, HAM Ha4aTh «IUTATh» €XKeTHEBHbIE
KOAbl IIPUEMHHKA XoAOpasymMa. Mbl 0XBaTHM HHCTPYKIIMM U IIPUMEPBI OCHOB, HO,
KOHEYHO XK€, BCer/ia MOXKHO OXBATUTh OOABIIIE, IOMHS, YTO 3TO BHE3EeMHas ITpaKTHKA.

M3yyuTe pUCYHOK B KOHIIE 9TOr0 TEKCTa, YTOOBI ITOHSTH €3KeIHEBHbIE ITPOYTEHUS,
a TakKe HU3y4uTe crarbio «[IpuémHur Xosropasyma: umo amo makoe U KaK 3mo uc-
nostb308ameo».

Yro0B! y3HATH, KaK ITOAYYUTE €3KeHEBHBIE YlcAa, U3yUnTe «KaK 80Umu 8 Mampuuy
Kyba 44 1» uau «KHu2y Kyba», 9TOOBI TTIOAYIUTEH OoAee TOAPOOHBIE CBEAECHUSI.

HpeBpaTHTe €2KE€IHEBHBIC ITPOYTECHHA B ITPOU3BEACHHE HCKYCCTBA, BKAIOYAad PA3AHNYIHEBIC
ACIIEKTBI CHHXPOHHOTI'O IIopdaKa. Br1 MoxkeTe HaIHMcaTh YucAa Pa3sHBIMHU IIBETaAMHU,
3alelcTBOBATH APYrue€ acCII€EKThbl CHHXPOHHOI'O IIOpdaKa, HallkucaThb pdaoM
BAOXHOBAMAIOIIIHE ITHUTATHEI HAH COACAAQTH YTO-TO €IIIE, YTO IIOMOZKET BaM O6’beI[I/IHI/ITB
1 OZKMBHUTBH HX.

OOparuTe BHUMaHHE, YTO BCE YHCAa B IIPUEMHHUKA XOAOpa3yMa IIPEACTaBALIOT
cobo#t «marHuTyay». Bce morokHUTEeABHBIE (+) YHCAa aKTUBUPYIOT; BCE OTPULIATEABHbIE
(-) aucaa cybaumupyror. Ob6paruTe BHUMaHUe, YTO 7, 8 1 9 U3MepeHUsd BPEMEHU
HaXoOsdATCs B CEAPMOM MEHTaAbHOM cdepe.

Bot npumep Toro, Kak Ha4daTh YT€HHE KO/I0B IIPUEMHHKA XOAOpa3yMa (KOTOPbIE BbI
obbenuHgeTe ¢ yncaaMu aHs): Mequranus 3Be3nHoro CoBera Cupuyca.

8 nenp CnekTpasbHOH AyHBI (11.8)
Kun 241, KpacHbiii Pe30oHaHCHBIH [I[pakKOH
T'on Beaoro Purmudyeckoro BoamebHHKa

1. TenTanusle Bpara. Haiigutre exXeqHEBHbIE BpaTa TenTanbl U 3aITULINTE UX
BME. (O6paTuTe BHUMAaHUE, YTO 7 FeNITaaHbIX BpaT He ITOABUXKHBI U HE MEHSIIOTCH,
HO (PUKCHUPOBAHHbBIE HA KaXKIbIH JeHb HEAEAN /TeTITaIbl.)

1 Bpara I'etraner: B.11-I'.2 = BazoBaga Marpuynaa Eqununa (BME): 108
B.11-T".2: kox IIXP = 84 T'apmonudeckada pyHa YP «Equnaga N'asakTudeckada
2K13Hb CTAaHOBUTCHA CPeaoH TpaHCMHCCHH». OTKPBIBAET BTOPOU KOHTYP U
IIEePBYI0 MEHTAABHYIO C(pepy: Mpeaco3HATEABHOE.

(O6bpaTuTe BHHUMaHUE, YTO BCE BpaTa IenTalbl PaCIIOAOKEHBI BIOAb MU-
CTUYeCKOM 11-1i BEpTHKaABHON OCH, U BCE€ TeIlTaJHble BpaTa OTBEYaIOT
onHoH u3 48 'apmonuyeckux PyH YP).

2. Marpuua Bpemenn. Haiinute naty 13 AyH (T.e. 11.8) B MaTpulle BHELIHETO
BpeMeHHU (CM. pUCYHOK 13 AyH 1o 28 nHel B KOHIle OpoUIophl). 3aTeM OIpeaeAnTe
Ty 3Ke no3unuio B bazoBoit Matpuriie. 3anuinute 3To YUCAO, 3TO eguHUIlAa bazoBas
Matpuunas Eqununa (BME) Matpuiisl Bpemenu Ha ceromHs. 3aTeM HaWaUTE €ro
B matpulie IIXP.
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MaTpuua Bpemenu (B.7-I".17):
BME = 311
Kon IIXP = +8

Bot kak MBI MOXKEeM 3TO IIPOYUTAaTh:

BoceMmag marHutyzna akTUBHUpPyeT KoopauHarty OCB 6-ro uaMepeHHUs KOCMH-
4YeCKOH CHHXPOHH3AIHH B 3-M H3MEpPEHHU BpPeMeHU. PacmoaoikeHa BO BTOPOi
MeHTaAbHOU cepe (mon/beccozHaTeabHOE) Ha ITATOM KOHTYpe: HHpopmamueHoe

camaodxu Kocmuueckoti CUHXpOHU3AYUUU.

Terneps HA¥ANUTE BCE YUCAOBBIE HAAOKEHUS Tpex MaTpull (Bpemenu, [IpocTparncTBa
n CuHXpOHHOH), yToOB! moAyuuTh MHaekc Teaematmdeckodt HacrTorsl MaTpHIlbl
Bpemenu (UTY).

B.7-I'.17
Bpewma: 90; ITpoctpanctBo: 149; CurxpoHHad: 56.
HTY = 295 (59 x 5) Ilarasa cuaa Koncraura Cupuyca

3. MaTpuua IIpocrpancrBa. Haligute yncao kuHa gHa B Matpuiie [IpocTtpancTBa.
3aTeM ompeneAuTe Ty K€ MO3UIUI0 B Ba3zoBoll Matpuiie. 3anuinute 3To YUCAO, 3TO
equHUIla bazoBag Marpruynas Equnnna (BEME) Matpune: [IpocTpaHcTBa Ha CeroaHs4.
3arem Hadigute ero B marpuile [IXP. Tenepsr HaliiuTe BCE€ YUCAOBBIE HAAOXKEHUI
Tpex matpull (Bpemenu, IIpocrpancrBa u1 CHUHXPOHHOMN), YTOOBI TTOAYYNTH UHAEKC
TeaenaTuyeckoit Hacrorbl Matpuis! [IpocrparncrBa (MUTY).

MaTpuua IIpocrpancTBa (aaa kuHa 241)(B.13-I".16):
BME 358 (179 x 2) 52-ii nopsidok 7.
Konx IIXP: +9 Bera-Bera

Bot kak MBI MOXKEeM 3TO IIPpO4YUTAaTh:

[eBaTas MAaTHUTYla aKTUBUPYET BHEIIHEE IIPOCTPAHCTBO KOCMHYECKOro Kyba
B 8-M H3MepeHUHU BpeMeHHU. PacrionoxkeHa B ceabMOH MeHTaAbHOU cdepe
(mpuémMHUKe XoA0pa3yMa) Ha LIecToM KOHType: PaduocorHuueckas paouaiu3ayus
co3HaHusl (8ocxoxoeHue). CHAOBOE IT0A€ APKTypa

[TpocTpancTBo: 241; Bpema: 266; CuuxpoHHHas: 1735.
HTY = 682 (341 x 2)

4. CuuxponHasa Marpuua. Halinure kuH nua B CuHXpoHHOU Matpune. 3atreMm
oIpeneAuTe Ty Ke mo3unuio B bazoBoit Martpuiie. 3anumiuTe 3TO YHUCAO, 3TO €0U-
Huna baszoBaga MarpuunHas Epununa (BME) CunxponHoii MaTpuinel Ha CErogHs.
3arem Hadigute ero B matrpuile [IXP. Tenepsr HaliiuTe BCE YUCAOBBIE HAAOXKEHUI
Tpex matpull (Bpemenu, IIpocrpancrBa u1 CHUHXPOHHOM), YTOOBI TTOAYYUTHb UHAEKC
TeaenaTudeckoit Hacrorbl CuuxponHod Matpuis! (MTY).

Cunxponnasa Marpuma(V.17, H.1):
BME 25 (5?)
Kon IIXP = +3

BoT Kkak MBI MOXKeM 3TO IIPpO4YUTAaTh:
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TpeTbs MarHuTyZla aKTUBHPYET BHEIIIHEE BPEMI KOCMHYECKOI'0 BOCXOKIAEHHSA
BO 2-M H3MepeHHHU BpeMeHH. PacrioaoxkeHa B 4-#i meHTasbHOH cdepe: Hempe-
pPBIBHOE CO3HaHMHE — BBICHINN KOHTPOAB pa3dyMa KOCMHYECKOIO BOCXOXKIECHUA .
CunoBoe 1moae Ilaeqan.

CunxponHas: 241; Bpema: 39; [Ipoctpanctso: 309.
HTY = 589

5. F'aaBHBIH Koopaunupyromui UTY.

Tenieps caoxxkute Tpu UTY naa noayuenus 'aaBHoro Koopaunupyromero UTH. Ecan
OH npessbilIaeT 441, BEIYTUTE YUCAO, KpaTHOE 441, 10 TexX mop, II0Ka HE IIOAYYUTE
4UCAO 441 MAU MEHBIIIE.

295 (UTH Marpuurw! Bpemenn) +

682 (UTH Marpuus! [IpocrpancTBa) +

589 (UTYH CunxponHo¥ Marpuirnl) = 1566

T'aaBHBIH Koopaunupyromui HTY = 1566 (522 x 3)
1566 — 1323 (441 x 3) = 243

BME = 243 (kox Baaym Botrana)

Hatimure BME B BazoBoit MaTpulie U onnpegeAnTe KOOPAUHATHI, 3aTeM HAaUAUTE 3TU
KOOPAWHATHI Ha IPUEMHHUKE XOAOpa3yMa.

243 = B.4-T.6
Kong IIXP = -13

MbI Mo3KeM IIpo4dYuTaThb 3TO TaK:

TpuHaguaTasg MarHUTyga CyOAUMUpPYET KOOPAWMHUPYIOUIUH KOHTYpP IISTOH CHABI
KOCMHYECKOIo TBOPEHHA B 1-M U3MEpPEHHUH BpeMeHU Ha 4-M KOHType. Pacrioao-
KeHa B 1-¥ MeHTaAbHOU cdepe: nmpeaco3HaTeAbHOM. [AyOoKoe camMaaxyu KOCMUuYe-
CKOT'O TBOPEHHUSI.

Ha sToMm aTamne y Bac eCTh HATHh HO3HIHH Ha IPUEMHUKE X0AOpasyMa. Menutupyire
HaJ/l BCEMHU acCIleKTaMU 3TUX IISTH IIO3UIIUH B CBOEM MO3Te/MeHTaAbHOU cepax.
(Kpome Toro, Kazkayro HefleAro/TeITay, B TeUeHNE CeEMHU qHEH, BbI MOXKETe CKAAIbIBATD
exxenHeBHble ['aaBHble Koopmunupyrome WUTY, yToOBbl OTCAEOUTH €3KEHENEeAbHYIO
COBOKYIHYIO YAaCTOTY, KOTOPYIO MOXHO TaKX€ COKpaTuThb n0 no3uuuu BME u
[IXP)... IPOOOAZKEHUE CAELYET...

Kun 185, ot umenu Kuna 11

1.24.11.16, Kun 249

NTY: 1353

BME: 30 (B.1-T".12)

[IXP: 106 YP pyna: BeckoHeuHasa BoAHa pa3yMma IIapuT BO BPEMEHU.
CenpMoe U3MepeHUE BPEMEHHU, IIEPBBIN KOHTYP cruaoBoro rmoag GM 108X
Kun. sk. 53 (KemaapkoaTab)
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r1

rz2

r3

r4

Ir5

r.é

r.7

rs

r9

r.1o

rii

riz

r.15

r.16

raz

r.is

r.19

r.20

r.21

Kanenpaps 13 JIyn no 28 [Taen

PACIIOJIOXXEH B UETBIPEX IBMEPEHVIX BHEIITHETO BPEMEHV MATPUIIbI BPEMEHU

JIYHbBI 1-7 HAYMHAIOTCS HA B1-I.1 M CJIEAYIOT CJIEBA HAIIPABO CBEPXY BHU3
JIYHBI 18-13 HAYMHAIOTCA HA B21-I.20 M CJIEAYIOT CIIPABA HAJIEBO CHU3Y BBEPX

B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B.Il

i1 | 1.2 13 |14 |15 | 16 | 1.7
13278 |13.27 | 13.26 | 13.25 |13.24 | 13.23 | 13.22

21 (22 | 23 ] 24 |25 |26 | 27
12.28 |12.27 | 12.26]12.25 |12.24 |12.23 | 12.22

31 | 3.2 33|34 |35 | 36 | 3.7
11.28 |11.27 [ 11.2611.25 |11.24 |11.23 | 11.22

41 | 42 | 43 | 44 | 45 | 46 | 47
10.28 |10.27 | 10.26 § 10.25 | 10.24 | 10.23 |10.22

51 | 52 | 53 |54 | 55| 56|57
9.28 19.27 | 9.26 ] 9.25 ] 9.24 | 9.23 | 9.22

61 | 62 | 63 | 64 65 | 6.6 | 6.7
8.28 | 8.27 | 8.26 | 8.25 | 8.24 | 8.23 | 8.22

71 | 72| 7374 ) 75| 76 | 7.7

1-6 TYHBI asnsrorca SEPKAJIBHBIM orpaxennem JIYH 8-13.
7 JIYHA HE IMEET 3EPKAJIBHOI'O OTPAXKEHWMA

ITpu Haxoxxnernn Bamrero Munexca Tenenatigeckon YacroTsr myis
Marpuusr Bpemenn, caagaia, 3aryisauTe B 100071 Kasgennaps 13 JIys,
uTOOBI HAVITU Balll IeHb POXKIenns B 13 Jlynax
(Hampumep: 26 Virons = 1 nens MarautHO¥ JIyHer = 1.1)

3arem, obpaTuTech K TabsIMIIe BBIIIE, YTOOBI OIIpeIe/TUTEL
TIO3UITMIO BamIero IHsA poxxaerns B 13 Jlynax 8 Matpume 441.
3anuImmTe BepTHMKATBHYIO ¥ TOPU30HTATLHYI0 TOUKM BEKTOpa.
(Ipumep: 15 nenn Pesonancuov JIyns: = 7.15 = B.1-I21)

B12 B13 B14 B15 B.i16 B.17 B.I8 B.19 B20 B.21

1.8 | 1.9 | 1.10 | 1.11 | 1.12 | 1.13 | 1.14
13.2113.20 | 13.19§13.18 §13.17 | 13.16 | 13.15

29 | 210211 J212 | 213 | 214
12.20 | 12.19§12.18 §12.17 | 12.16 | 12.15

39 | 310311 312 | 313 | 3.14
11.20 | 11.19§11.18 §11.17 | 11.16 | 11.15

49 | 410411 | 412 | 413 | 414
10.20 | 10.19§10.18 §10.17 | 10.16 | 10.15

58 | 59 |510 511 | 512 | 513 | 5.14
9.21 1 9.20 | 9.19 §9.18 § 9.17 | 9.16 | 9.15

68 | 69 | 6.10 f6.11 | 6.12 | 6.13 | 6.14
8.21 | 8.20 | 8.19 | 8.18 | 8.17 | 8.16 | 8.15

78 | 79 | 710 711} 712 7.13| 7.14

IIPUMEPBI:

BLI1 11 1 ners Marautaovt JIynsr (26 Virosis)
o 1328 | " og nmens Koemuraecxoi JTynsr (24 Vrors)

B.1-I.21 715 | =15 nens Pesonancuon JIyns: (24 STuBaps)

628 | _28 nems Purnviraeckon Jlyner (9 AmBaps)
B.21-T'20 8.1

1 nens FanaxTiaecko JIynsl (7 @espass)
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8- 13m BremeHN.
Brewnee Beema: 4 X 13 4= 52 eaunny ) o H0 Asaru BME 437 = Mroctn 257
Brewnee MeocTe: 4 x 28 £ = 112 Eavkuy (.
5 V12 TAIMACAMEXABA %
&a (BKIOHAET HETLIPE 4-HACTHBIE NAPTOHHBIE KNETKM 4X4 = 16) 5 *® HI0  Cg MoanH NATMoC BNERSS een
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eee gy Keuwha/Asaaps  BME 439 - Meocte 259
] Panwanvian Matpuua 5-00 Cun KooPavHMPyET: 4X13 £n.= 52 @ v
Byauia BME 433 - Meocte 260
i | Panmansias Cencopian Matpiua: 4 X 8 £n. = 32 m 2 :
1 4 Tunepnnasmentiie Knemen x 4 ea, = 16 ¢ — ) Aum BME 438 - Brewn 107
'R - ] A, A
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9 “CrAHUMA" KOBYErA e oy e e sses V11 Hott, Maxans, BME 441 - Brewa 117
) HIT - Banym Botan

NPUEMHUK XONOPA3YMA (NXP) asnsietca dyHkuven Matpuypl 441 Cunxporotpoa. On nopoben “yuny” 7-oi MeHTanbHon chepbi,
AEMOHCTPYPYIOWER paauani3ayuio cosHauma, MXP obnagaer pasnuuHbIMA GyHUMAMMU 1 COCTOMT M3 Pa3niuHbIX ACNEKTOB, KOTOpbIE B
PaBHOW CTENEHN PAANANBHO M3NYYAIOTCA Yepe3 4 KBAAPAHTa U 9 3MEPeHUA BpemeHu.



