3akoH Mypa. OCHOBHbIe XapaKTepucTUKu
npoLeccopos

N3yunte ob6bsACHEHME B KaXXAOM pasjene 1 cpasy BbinosHWTe 3agaHne. OTBeTbl BBOAWUTE NPSMO B MOAS.
MNocne 3aBepLleHUs HaxXMuUTe KHOMKy «OTnpaBuTb paboTy — coxpaHuTtb PDF».
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3akoH Mypa

B 1965 roay lNopaoH Myp obpaTtnn BHMMaHMe Ha 3aKOHOMEPHOCTb Pa3BUTUS MUKPO3IEKTPOHUKM:
KO/IMYeCTBO KOMIMOHEHTOB, KOTOPblE YAAETCA Pa3MeCTUTb Ha UHTErpasbHOK cxeme, BbICTPO
yBesnnunBaetcs. [lo3gHee 310 HabatogeHWe cTano U3BeCcTHO Kak 3akoH Mypa.

B yuebHOM ynpoLéHHOM BuAe ero 06bI4HO GOPMYANPYIOT TaK: KOJIMUECTBO TPaH3UCTOPOB B
MUKpOCXeMaXx peryisipHo yBeJInumBaeTcss NpMMepHO BABOE 3a onpeAenéHHbIN NPOMEeXXYTOK
BpeMeHM.

bonbuwe TPaH3MCTOPOB NMO3BOJAET CO34aBaTb bonee CNoXHbIe BbIUNCAUTENbHbIE 6}'IOKVI, yBeAn4nBaTb
KOAmnM4ecTBO a4ep, 06BEM K3LI-NAMATU U AO6aBJ'IF|Tb HOBblI€ BO3MO>XHOCTMW.

3akoH Mypa — He $u13nYeckmnii 3aKoH NPUPOAbLI. TO HabAOAEHME N MPOrHO3, CBA3aHHbIE C

pasBUTUEM TEXHONOTMN NPOU3BOACTBA MUKPOCXEM.



3apanme 1

OrtBeTbTe Ha BOM POChbI:

1. KTo cdopmynmpoBan 3akoH Mypa?

2. Y70, cornacHo 3ToMy 3aKOoHY, yBeanymBaeTca?

3. Nouemy 3akoH Mypa Henb3a cuntatb GU3NYECKMM 3aKOHOM?

4. Ha3zoBuTEe He MeHee TPEX BO3MOXXHOCTEN, KOTOpble AAET YBeANYEHNE KOMYeCTBa TPaH3MCTOPOB.

5. MoxeT i1 KONNYeCTBO TPaH3MCTOPOB YBeANUMBaTbCA 6eckoHeUHO? O6bACHNTE CBOE MHEHMe.

Baw otBet

1. FopaoH Myp

2. KonnyectBo TpaH3nMCTOpOB

3. [oTomy 4TO, 3TO rMMNOTM3a N NPOrHO3

4. BcTpoeHve ApycoB, yMeHbLUNTb pa3Mep TPaH3UCTOPOB, yBenyeHne obbemMa 1 CKkopoCTu
BCTPOEHHOW MamATK

5. HeT, NOTOMY YTO HbIHELLHWE TEXHONOMMN OCTaHOBUANCH Ha 4HM Tex.npouecce

Uro Takoe npoueccop

Mpoueccop (CPU — Central Processing Unit) — LeHTpanbHOe yCTPOWCTBO BbIUYMCAUTENBHOW CUCTEMBI,
KOTOpOE BbIMOJHAET KOMaHZbl MPOrpamMM, MPOV3BOANT BbIUNCAEHWS W YNPaBASET BbIMNOJHEHNEM
onepaumin.

YnpouwéHHo paboTy npoueccopa MOXHO NPeACcTaBUTb Kak MOBTOPAOLLMIACA LIUKA:
1. MONyYnNTb KOMaHAy;
2. onpeaenvTb, 4TO TpebyeTca caenats;
3. BbIMOJHNUTb ONepauuio;

4. coxpaHuUTb pe3ynbTarT;

5. nepenTun K cresytoLeit KOMaHgae.

KomaHpa - pacuuppoBKa - BLIMOJMHEHME - pe3ynbTaT - Cjefykwas KoMaHAa



3apanme 2

ObbACHUTE CBOMMU CNOBAMU:

1. uTO Takoe npoLieccop;
2. KaKve OCHOBHbIE 3aZja41 OH BbIMOJHAET;
3. noYeMy NpPOoLLeccop HasbIBatOT LieHTPaAbHbIM YCTPOMCTBOM;

4. yT0 FIpOVI3OI7I,D,éT, ecn npoueccop nepecrtaHeT BbIMONHATbL KOMaHAbI.

Baw otBet

1. Mpoueccop - LeHTpaabHOe YCTPONCTBO BbIYNCANTENBHOW CUCTEMBI, KOTOPOE BbIMOJHAET
KOMaHAbl NPOrpaMm, NPOU3BOAUT BbIYUCIEHNA 1 YNPaBAAET BbINOJHEHWEM ONnepaLuii.

2. Monyyatb 3agauv, BeinosHATL onepaummy, COXpaHUTb pe3ynbTaT, MEPENTH K CreaytoLLei
KOMaHAe, onpesenunTb, UTo TpebyeTca caenatb.

3. [loTOMy UTO OH BbINOJHAET BCE OCHOBHbIE BblUMCaeHWs, 3anyckaeT OC n nporpamm.

4. MK MrHOBEHHO 3aBUCHET WIN OTKNOUNTCA

TakTOBasA yacrtorta

TakTOoBas uyacToTa NoKasblBaeT YacTOTy pPaboTkbl NpoLieccopa 1 0ObIYHO yKa3biBaeTcsa B Merarepuax (MHz)
nau rurarepuax (GHz).

3,5 GHz = 3,5 Munnvappa TakTOB B CeKyHAy
Ho uvactoTta cama no cebe He nokasbiBaeT TOYHYHO NMPON3BOANTENBHOCTD. ﬂ,Ba npoueccopa C pa3HOl7|
apXI/lTeKTypOI7I MOTYT BbIMOJIHATb Pa3HOE KOANYECTBO none3Howu pa6OTbI 3a OAWH TaKT.

Ha P€anbHyO NPOM3BOANTENBHOCTb TaKXe BANAKOT KONNYECTBO A4€EP, YAC/IO BbIMONHAEMbIX I/IHCprKLI,I/Il\/II
3a TakKT, K3W-NaMATb, NporpaMMa, orpaHn4YeHna no NUTaHMo N OXJ1aXX4eHUHO.



3apanue 3

CpaBHUTE fBa YCNIOBHBIX MpoLieccopa:

Xapakrepucrumka Mpoueccop A Mpoueccop B
YactoTa 4,8 GHz 4,2 GHz

Aapa 4 8
ApxuTekTypa 6onee crapas 6onee HoBas

1. Y kakoro npouieccopa Bblille YactoTa?
2. MO>XHO N1 TONBKO MO YacToTe yTBepXAaTh, UTo A HbicTpee?
3. Kakwne eLé xapaktepucTmkm HeobxoANMO yUnTbIBaTh?

Baw otBet

1. ¥ npoueccopa A
2. Het, 1.k y npoueccopa 6 6onbLue sgep 1 OHN ofHOBPeMeHHO paboTatoT Ha 4,2ry,
3. 11 n2 n3 K3LW, NOTOKM.

4

Aapa npoueccopa

Appo — caMOoCTOATENIbHbIN BbIUYMCAUTEbHBIN 610K BHYTPW Npoueccopa. CoBpeMeHHbln CPU moxeT
cofepykaTb HECKONBbKO Aep, CNOCOOHbIX BbINOHATL PaboTy NapannenbHo.

Hanpwvmep, cuctema MoxeT oHOBpeMeHHO obpabaTbiBaTb 6pay3ep, My3biKy, apXnuBMpoBaHme darnna 1
paboTty nporpamMmel. [py 3TOM BobLLIOE KONNYECTBO AAep He O3HaYaeT aBTOMaTUYECKOro YCKOPeHMs
NoboW 3agaum: NporpamMmma AoKHa YMETb pacnpesensiTb BblUUCAEHUS MEXAY SAPaMM.

KonnuectBo sgep 0COBEHHO BaXKHO B 3aZauax, KOTOPbIE XOPOLLO pacnapaniennBaroTcs:

peHAEPUHT, KOMNUAALNA, KOANPOBaHME BUAEO, YaCTb Hay4YHbIX BbIUNCIEHUI.



3apanue 4

1. Yto Ha3bIBaeTCA A4pOM npoueccopa’?
2. 3a4eM npoLeccopy HeCkoNbKO agep?

3. byget an nporpamma obs3atenbHo paboTtaTh B 8 pa3 HbicTpee Ha BOCbMUALEPHOM MnpoLeccope?
MNouemy?

4. Ha30|3|/|Te Tpl/l 3aJayu, KOTOpre KOMI'Ib}OTep MOXXET BbIMOJIHATb OAHOBpeMeHHO.
Baw otBet

1. A4pO - caMOCTOATENbHbIN BbIYNCAUTENBHBIA 610K BHYTpU npoueccopa. CoBpemeHHbin CPU
MOXET coiep>aTb HECKO/IbKO AAep, CNOCOOHbIX BbINOAHATL paboTy napannensHo.

2. [lnq BbINONHEHWA HECKObKMX 3a4ay4 OA4HOBPEMEHHO

3. HeT, noTOMy UTO He KaXAyo NporpaMmmMy MOXHO Pa3fennTb 1Y HUX obLwmnin pecypc
onepaTuBKuM

4. My3bika, Urpa, Kakor HMbyab MecceHAXep No TUMy Juckopaa

Motokun

MoTok BbINONHEHUA — NOC/Ief0BaTEIbHOCTb KOMaHJ, KOTopyto obpabaTbiBaeT npoLeccop. HekoTopble
npoLLeccopbl MO3BOAAIOT OAHOMY PU3MYECKOMY AAPY NOAAEPKMBaTL 60ee O4HOro NOrMYecKkoro NoToka.

6 agep / 12 noTtokoB

Takas 3anucb 03HayYaeT, YTo GU3NYECKN MPOLLECCOP COAEPXKUT 6 fAep, a onepaLMoHHas CMCTEMa MOXET
BUAETb 12 NOrMYeCcKMX NOTOKOB BbIMOJHEHUSA. A4PO U MOTOK — HE OZHO U TO XeE.



3apanme 5
,ﬂ,ﬂﬂ Ka)K,CI,OI‘/’I 3annCn YKaXXKUTe KOnn4ecTBo A4€P U NMOTOKOB:

1.4 Core / 8 Thread;
2.6 Core / 12 Thread;
3.8 Core / 8 Thread;
4.12 Core / 24 Thread.

Mocne 3TOro 06BACHUTE, YeM A4PO OTIMYaeTCA OT NOTOKa.

Baw otBet

4 aapa - 8 notokos

6 azep - 12 noTokoB
8 apep - 8 notokoB
12 agep - 24 NOoTOKOB

MoToK - 3TO NOCNAeA0BaTENbHOCTb KOMaHA, @ AP0 - 3TO CAMOCTOATE/IbHbIV BbIYNCANTENbHBIV
610K BHYTpW nNpoueccopa.

6

Ksw-namarb npoueccopa

I'Ipou,eccopy NOCTOAHHO HY>XHbl JaHHbIE. O6pau.|,eH|/|e K OﬂepaTI/IBHOI7I namMAaTn CPaBHUTENbHO MeANIEHHOE,
NO3TOMY PAAOM C BblYNCIUTENIbHBIMU 61okamu HaXoAunTCA OYeHb 6bICTpaﬂ MamMATb — K3LU.

YpoBeHb O6uee onucaHue

L1 OYeHb MaNeHbKNN N OYeHb BbICTPbIN

L2 6onble L1, Ho 06blYHO MeaneHHee

L3 3HauUTeNbHO BoblLE, YacTo obLNK ans

HECKONbKUX A4ep

L1 » L2 » L3 » onepaTuBHaA NamMATb



3apaHue 6

1. Pacnonoxwute L1, L2, L3 1 onepaTvBHYO NaMsATb OT CaMOM ObICTPOM K CAMON MeANEHHOMN.
2. 3a4eM NpoLeccopy Hy>KHa K3L-namaTb?

3. Kakow ypoBeHb k3La 06bI4YHO camblil BbICTPbIA?

4. YT0 06bI4HO HosbLe MO 06bEMY: L1 nan L3?

Baw otBet

1L1->L2->L3-> Onepartuneka

2. Kaw-namsaTb Hy>Ha npoLeccopy A/ TOro, 4Tobbl OH He MpOoCTanBa B OXUAAHUW AaHHbIX U3
MeaNEHHOW onepaTuBKM.

3.

4.13

7

Texnpouecc

Mpwn onncaHny NOKONEHMS MPOM3BOACTBA MPOLLECCOpPa YacTo UCMOb3YT 06o3HaueHus Bpoae 14 Hm, 7
HM, 5 HM, 3 HM.

PazButmne texHonormm npon3BoACTBa NO3BONAET Ppa3dMeLLaTb 6onblue TPAH3UCTOPOB Ha orpaHquHHoﬁ
naowaan, CHMXXaTb YacCTb NOTEPb IHEPTUN N CO34aBaTb bonee CAoXHbIe MUKPOCXEMbI.

COBpeMeHHOG UNCNO «HAHOMETPOB» HENb3A NMOHUMATb KakK TOUHbIN PasMep Ka>kgoro

TPaH3UCTOpPa. ITO Ha3BaHWME MNOKOJIEHNA TEXHOJIOTMUYECKOro npouecca.

3apanme 7

1. B kakux egnHMLax 06bIYHO YKasblBaKOT TeXnpoLiecc?
2. Y710 aéT coBepLUEHCTBOBaHME TEXHOAOTMM NPOU3BOACTBA?

3. Kak pa3BuTKne TexnpoLiecca CBA3aHO € 3akoHOM Mypa?

Baw otBet

1. yKa3biBatoT B HAQHOMETPax HM, Nm.
2. POCT Npov3BOAUTENBHOCTY, CHUXKEHWE SHepronoTpebaeHms, yMeHbLUEHWE TeNN0BbIAEeNeHNSA
3. PazBuTue TeXnpoLiecca 3TO e4MHCTBEHHbIV CNOCO6 BbINOHATL 3aKOH Mypa.



DHepronoTtpebneHune, HarpesB n TDP

Bo Bpems paboTbl Nnpoueccop NoTpebnseT INeKTPOIHEPTUIO 1 BblAenseT Teno. Noatomy emy Tpebyetcs
CUCTEMA OXIAXKAEHUSA: PAAMATOP, BEHTUAATOP UAN XUAKOCTHOE OX/IaXAeHMe.

B xapakTepuctnkax npoueccopa MOXHO BCTpeTuTb nokasaTtens TDP. OH ncnonb3yetca kak OpueHTup 44
OLIEHKM TEMNJI0BON Harpysku 1 TpeboBaHMii K OX1aXKAeHUIO.

Ecan Temnepartypa CTaHOBUTCA CANLLKOM BblCOKOI7I, npoueccop MoXXeT aBToOMaTtn4eCkn CHU3NTb YacCToTy.
Takoe 3alMTHOE CHMXKEeHME Npon3BOAUTENIbHOCT/A Ha3bliBakOT TPOTT/IMHIOM.

3apaHue 8

1. MoueMy npoueccopy TpebyeTca oxnaxaeHune?
2. na yero ncnonb3ytoT nokasarens TDP?
3. Uto Ha3biBaeTCA TPOTTIMHIOM?

4. Kak neperpeB MOXeT NOBAVATb Ha MPON3BOANTENBHOCTbL?

Baw otBeT

1. YTo6bI NpoLLeccop He TOPMO3UA UAN He Cropes

2. TDP yka3biBaeT MakCMMabHOE KOAMYeCTBO Tenaa

3. MNMoHWXXeHWe repLIOBKX 13 3a NeperpeBa NpoLeccopa ANs Takoro, YTobbl NpoLeccop He
nocTtpagan

4. TNoHW>XeHWe repLoBKKX npoLeccopa

CokeT U COBMeCTUMOCTb

CokeT — pa3béM Ha MaTepUHCKON MnaaTe, NpejHa3HaueHHbIN 418 YCTaHOBKM NpoL,eccopa.

CoBnaseHnsa NponsBoAnTENa HeAoCTaTOUHO. Ana COBMECTUMOCTU HY>KHO YUMUTbIBaTb COKET, NOAAEPXKKY
npoueccopa YNMNCETOM U NMOAAEP>KKY KOHKPETHOM MoZenn npoLleccopa sepcuein BIOS/UEFI.



3apanme 9

CTy,D,eHT Kynuma npoueccop, HO OH He pa60TaeT cero MaTepI/IHCKOl\/II naaTon. HazoBuTe He MeHee TpéX
BO3MOXHbIX NMPUYNH HECOBMECTUMOCTW.

Baw otBet

1) He noaxoadawmnii coket
2) He noaxoaut Tvn onepatueku (ddr5 ddr4)
3) Ycrapeslas Bepcua BIOS

10

BcrpoeHHas rpadumka

HekoTopble npoLieccopbl cogep>kaT BCTpoeHHoe rpaguueckoe agpo. OHo cnocobHo popmMmpoBaTb
n3obpaxkeHne 6e3 oTAeNbHOW ANCKPETHOW BUAEOKAPTHI.

Takoe pelueHve yA0OHO AN OPUCHBIX KOMMbIOTEPOB, YacT HOYTOYKOB, AOMAaLUHMX U KOMMAKTHbIX
cucteM. Ho BcTpoeHHas rpaduka ecTb He y KaXKAon Mogenu npoueccopa.

3apanue 10

1. YT0 TaKkoe BCTpoeHHOe rpaduyeckoe a4po?
2. MoxeT v koMnbtoTep paboTaTtb 6e3 OTAeNbHON BUAEOKaPThI?
3. [pu KakoM yCcnoBmm 3170 BO3IMOXHO?

4. Tpe BCcTpoeHHas rpadmka 0COOEHHO noaesHa?

Baw otBeT

1) CneunanbHbIN BbIYUCUTENbHBIN 6A0K, KOTOPbI OTBEYAET 3a BbIBOJ M300pa>KeHNs Ha 3KpaH u
06paboTky rpadukm, HO GU3NYECKN HAXOZUTCA NPSMO BHYTPWU KPUCTaana LeHTPasbHOro
npotieccopa

2) [a, npn nomoLun BuAeo aapa.

3 3TO BO3MOXHO TOJIbKO NMPW YCOBUW, YTO B LIEHTPabHbIN NpoLeccop Gr3nyeckm BCTPOEHOTO
rpadpurueckoe 84po

4. B odUCHBIX MK, HOYTOYKax 1 B MUHW MK

11



UteHue xapakTepncTUK npoueccopa

PaccmoTpuTe YCNOBHYHO MOZAEND:

Processor X

8 agep / 16 noTokoB

ba3oBasa 4yacTtoTa: 3,5 GHz
MakcumanbHada 4actoTa: 5,1 GHz
Kow L3: 32 MB

Texnpouecc: 5 HM

TDP: 105 W

3apanme 11

1. Ckonbko dm3MUecknx agep MMeeT npoLieccop?
. CKO/IbKO MOTOKOB?

. KakoBa 6a3oBas yacToTa?

. KakoBa mMakcnmmManbHas yactoTa?

. Kakon 06bém L37?

. Kakon Texnpouecc?

. Kakon nokasaTenb cBA3aH C Tpe6OBaHI/IF|MVI K OXJ'IE])KAeHI/II-O?

0o N o U1 b~ oW oD

. MO>XHO 1 TONBKO MO 3TUM 3HAYEHNAM TOUYHO onpeaennTb I'IpOI/I3BOAI/ITeﬂbHOCTb? ObbAcHUTE.

Baw otBet

1.8

2.16

3.3.5rmy

4.51ru4

5.32 M6

6.5 HMm.

7. CBA3aHO C MaKCMMaibHOW YacToTOM

8. Her, 7.k MoryT 6bITb Hpaku npoueccopa

12



CpaBHeHuMe ABYyX NpoL,eccopoBs

XapakTepuctuka Mpoueccop A
Aapa 6

MoTokwu 12
MakcnmanbHaa YacrtoTa 5,0 GHz

L3 16 MB
Texnpouecc 7 HM

TDP 65 W
3apanue 12

OtBeTtbTE:

1.y Kakoro npotieccopa 6onblue aaep;
2.y Kakoro 60/bLle NOTOKOB;

3.y KaKoro Bbllle MaKCcMMabHas 4acToTa;
4.y kakoro 6onblue L3;

5.y kakoro BbiLe TDP;

6. moYeMy No OAHOW XapakTepUCTUKE Hesb3s ONPeAeNnTb, Kakon NpoLLeccop Nyylle NoAXOAUT ANA

BCEX 3ajau.

Baw otBet

1.¥Yb
2.¥Yb
3.YA
4.Yb
5Yb

6. Mo OAHOI‘;I XapaKTePUCTUKE HENBb3A Bbl6paTb J'Iyl-ILLII/II‘/’I npoueccop Ana BCcex 3agad, NnOToOMy 4To

Mpoueccop B

16

4,6 GHz

32 MB

5 HMm

105 W

pasHble NporpaMMbl TPEBYHOT COBEPLLIEHHO Pa3HOro YCTPOCTBa OT uumna.

13



MNMpaxkTnueckni NOUCK XapaKTepUCTUK

Haliante B MHTEpHeTe XxapakTepucTnku O4HOro peajbHO CyLlecTBylowero npoueccopa Intel uan AMD.
XKenatenbHO MCNOAb30BaTb CTPaHWLY NPOU3BOAUTENA UAWN JPYTON TEXHUUYECKUI NCTOUYHWUK, TAe
XapaKTepuUCTUKM yKa3aHbl ABHO.

Halaunte cneaytoume faHHble:

XapakTepuctuka YT1O HY)KHO HalTK

MpownssoanTens n Moaenb NnoJiHOe Ha3BaHWe npoLeccopa

Alapa v notoku KOINYeCTBO PU3NYECKMX AAEP W JTOTUYECKMX
NOTOKOB

YacroTa 6a3oBas M MakcMMaabHas, eCan yKasaHbl

Kaww 06BEM K3LW-NaMATH

Texnpouecc TEeXHONOrMA NPON3BOACTBA

TDP / mowHoOCTb 3HayeHue, yKazaHHOEe NPON3BOAUTENEM

Cokert T™MN pa3béma

BctpoeHHas rpaduka €CTb / HEeT, Ha3BaHWe Mpu HaANYUn

3apanue 13

3anuwute Hal7|AeHHbIe XapaKTeEPUCTUKN N obszarenbHO YKaXXnte CCblJIKY Ha NCTOYHUK.

Baw otBet

Mogenb: AMD Ryzen 9 9950X3D2

Appa: 16 agep

[MoTokun: 32 noToka

ba3zosas vacrota: 4.3 GHz

MakcnmansHasa yactoTa: 5.6 GHz

Kaw: 192 MB (L3-kaw ¢ TexHonormnen 3D V-Cache Ha oboux unnaetax)
Texnpouecc: TSMC 4 Hm

TDP / mowHocTb: 200 W

Coket: AM5

BctpoeHHas rpaduka: Ectb, AMD Radeon Graphics (apxuTektypa RDNA 2)
Wctounmk: AMD Ryzen™ 9 9950X3D2 Dual Edition Desktop Processor Spec
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Ntor

Tenepb co6ep|/|Te N3Yy4YEeHHbIE€ XapakKTepncTtmkm B 0 4HO obbAcCHeHMe. B XopoLwlem BbiBOAE BaXHO HE
NPOCTO NeEPEeUNCINTb TEPMUHDI, a MOKa3aTb CBA3N MeXay HUMW.

He nuwwuTe onpeseneHne Kaxaoro cnoBa OTAeAbHON cTpokol. CaenanTe CBA3HbIN BbIBOZA

CBOMMM CnoBaMu.

3apanme 14

Hanuvwwte BbiBOA 06BbEMOM 5-8 npeanoxeHunin. O6sa3aTelbHO OOBACHUTE!

® 4TO ONMCbIBaeT 3akoH Mypa;

® 33ueM NPoLEeCcopy HY>XHbI AAPa;

® yeM ffpa OTANYALOTCA OT MOTOKOB;

® 3ayeM Hy>KHa K3LU-MaMsTh;

® noyemy OAHOM TaKTOBOW YacCTOTbl HEAOCTAaTOYHO A8 OLIEHKM NMPOU3BOAUTENBHOCTY;

® MoYeMy NPOLLECcop HY>KHO OLLeHMBaTb CPa3y MO HECKOJIbKUM XapakTepucTMKaM.
Baw BbiBOA

Mpon3BOANTENBHOCTL NMPOLLECCOPa ONPeAeNsSeTca CIOXHbIM B3aMMOAENCTBMEM MHOXECTBA ero
xapaktepucTuk. CornacHo 3akoHy Mypa, KONMYeCcTBO TPaH3MCTOPOB Ha KpUcTanne yiBanBaeTcs
KaxkAble ABa rofa, 4to no3BoaseT uHxeHepam Guanyeckn pasmeLlatb B npoueccope 6onblue
BbIUMCANTENBHbBIX AAep A5 BbiNOAHeHMs 6a30Bbix 3a4a4. 15 NoBbIWEHNA 3GPEKTUBHOCTH
Kaxkgoe AAPO AeNNTCA Ha HECKOIbKO BUPTYaNbHbIX MOTOKOB, KOTOPbIE MOMOratoT pacnpeaensTb
Harpysky v nsberatb Npoctoes. YTo6bl 3TV MOTOKM HE TOPMO3UN B OXUAAHWUM JaHHbIX 13
MeANEHHOW onepaTMBHOM NaMATH, UMy HeobxoaMMa CBepPXObICTPas BCTPOEHHAN K3LL-MaMATh.
13-3a Takoro c/0XHOro yCTPOWCTBA OAHOW /ML TaKTOBOW YacTOTbl HEAOCTAaTOYHO A/t OLLeHKM
CKOPOCTY, BeAb YMMbl C Pa3HOM apXUTEKTYPON AeNatoT pasHbli 06beM paboThl 3a OAMH TaKT.
VIMeHHO NO3TOMY NPOLLECCOp BCErAa HY>KHO OLleHMBaTb KOMMAEKCHO MO COBOKYMHOCTMN BCEX
XapakTepucTuk, noaburpas 6anaHc No4 KOHKPETHbIe TWMbl 3a4au.

Mepep cpauen

v Ykazanbl ®V1O v rpynna.

v BbINO/IHEHbI 3a@aHNA NOCAE KaXXA0ro pasgena.



v B NPakKTN4eCKOM NMONCKe yKa3aHa CCbllIKa Ha UCTOYHWK.

v VIToroBbli BbIBOA COAEPXKUT 5-8 npeanoxeHunn.

Mocne Ha)kaTnA KHOMKMW OTKPOETCH OKHO neuyaTtu. Boibepurte «CoxpanuTtb kak PDF». B PDF nonaayr
BCe BBef,EHHbIE OTBETbI NOJIHOCTbIO.



