H PbIHOK

NOJIYNPOBOAHMKOBAA
MWUKPO3JTIEKTPOHUKA - 2022 .

YACTb 1. ONTUMWN3M POCTA CMEHUNCA NAJEHWEM MUPOBOTO
PbIHKA N HEOTIPEAENEHHOCTbIO

OMUTPUN BOJHAPD, k. T. H., reHepanbHbili anpekTop, AO «CuHTe3 MUKPO3MeKTPOHMKa»

MUPOBbBIE KOHOJIUKTbI

OECTABUNU3UPYIOT

N KOPPEKTUPYIOT PbIHOK

nosynPOBOAHUKOBOW

MWKPO3JIEKTPOHUKUN

OueHnBaa NTorM NPOLIOro roaa,
aBTOpP 3TOW CTaTbM OoTMevan, yto 2021 r.
oKa3sasnca 6ecrnpelefeHTHbIM AS1A MUPO-
BOW MONYMPOBOAHUKOBON MUKPO3EK-
TPOHWKM U LWeJpbiM HA pa3Hble cobbITUS,
CaMbIM Cepbe3HbIM 06pPa3omM OTpas3uB-
wmreca Ha utorax roga [11. OnycroweHne
CKNafoB NPOV3BOAUTENEN U NOTPebuTe-
nem 3NeKTPOHHbBIX KOMMOHEHTOB BO BPeEMS
muposon naHgemun COVID-19, pesko
BO3pOCLan NOTPeObHOCTb B HUX nocne
BO306OHOBNEHMA PaboTbl U BO3HUKLWNN
AXMOTaXXHbIN cnpoc co3fanu B 2021 1.
HeObIBanbl AeGULNT SN1EKTPOHHBIX KOM-
NMOHEHTOB, KpalHe OoTpuLaTeNbHO CKa-
3aBLUMICA HA MHOTMX OTPaciAX MUPOBON
SKOHOMUVKM U1, B NEPBYI0 ouepefib, Ha aBToO-
MOOGWIBHON NPOMbILLIEHHOCTH.

MwupoBasa nonynpoBogHMKOBas Npo-
MbIWMEHHOCTb He CcnpaBu/laCcb C BO3-
pocwuMmM 3akasaMu, KOTopble NpuBenm
He TOJIbKO K MOJIOXKNTEJIbHbIM, HO 1 OTPWU-
LatenbHbIM NocCeacTBMAM. K nonoxwu-
TeNnbHbIM CnefyeT OTHECTU yBennveHune
06bEeMOB NPOV3BOACTBA U MOCTAaBOK KOM-
NMOHEHTOB, MaTepuanos, 06opyaoBaHus,
CTPOUTENbCTBO M 3aMyCK HOBbIX 3aBOA0B,
a K oTpuuaTenbHbIM — 6osbLIoe yBenuye-
HMe CPOKOB MOCTaBKM, POCT LieH, OTKa3bl
1 BBeJeHne npeaonnaThl 3a 3akasbl, YTO
npexge B Takux Maclwtabax He Habnoga-
nochb.

Mwuposble noctaBku B 2021 1. Ha poHe
feduunta NoNynpoBOAHUKOB CTPEMU-
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Mupoesas nonynposo0HuUKosas ompadcsie nowsid 8 yeepeHHblli pocm 8 Ha4a-
ne 2022 2., Komopobili CMeHU/ICA 8 cepeduHe 200a nddeHUem PbIHKA MHO2uX
3J1eKMPOHHbIX M0OB8APO8, C8A3AHHbLIM C OC/IOKHEeHUeM MUpoe8ol noiumu4eckou
cumyayuu. Mupoeasa 3KOHOMUKA U3-3a KOBUOHOU 3nudemMuu u nosumuyeckou
HanpsAXXeHHOCMU 8ow/id 8 peyeccuio, nodozpesaemyio pocmoM CAHKYUOHHbIX
ozpaHuydeHuli CLUA 8 omHoweHuu Kumas e cezmeHumax hi-tech, 8 m.4. 8 3nek-
MmpOoHHOU npomMbiwieHHocmu. KpynHeie Mupogésie KOMNaHuu cokpauwjarom uHee-
cmuyuu 8 KanumasnbHoe cmpoumes1bCMao U Ho8ble NPou3800CcmMad, a Haxoos-
wasca e kpusuce Intel skoHomum u cokpawaem nepcoHan. Mup zomosumcsa
K 04epeOHOMY 3KOHOMUYeCKOMY Kpu3ucy, Ho pabomel no nos1iynpo8ooHUKO8bIM

mexHo102uAM 1-2 HM npooosIKaomcs.

TeSIbHO BbIPOCAN Ha 25,1% OTHOCUTENbHO
2020 1. BO BCEX CEFMEHTaxX U3AeNunin u peru-
OHax, U BNepBble B UCTOPUMN OTpacu
npes3oLwnu pybex s 500 mapg gonn. Mpo-
rHO3bl MMPOBOIO MOMYNPOBOAHNKOBOIO
pblHKa Ha 6nvKanlumne NATb NeT Kasanucb
NONOXNUTENbHbIMN Y ONTUMUCTUYHBIMU.
HekoTopble KOMNaHUK oXuganu, 4YTo
PbIHOK JOCTUTHET K 2026 r. HeBEePOATHbIX
nokasartenen B 778 mnpg [onn.

OpHako No Apyrnum, meHee onTUMM-
CTUYHbIM NporHo3am, B 2023-2024 rr.
OXnpanocb nepenpon3BoACTBO, 3aTOBa-
pviBaHVe CKNafoB 1 NajeHne MUpoBoro
nonynpoBOAHUKOBOro pblHKa. Ho 310
He JOMKHO ObINo OTPa3nTbCA Ha CHUXKe-
HUW 06BEMOB PbIHKA KOHTPaKTHbIX YCNyr
N U3[ennin, Npon3BefeHHON No CynepcoB-
pemMeHHbIM TexHonornam 3-5-7-10 Hm,
13-3a OTCYTCTBMA JOCTATOYHbIX KOHKY-
PEHTHbIX NPeASIOKEHN OT OrPaHNYEHHO-
ro Konm4yecTsa Taknx KOMMaHWN Ha PbIHKe.
Poct MnpoBoW nHonaumnm, cnposoumpo-
BaHHbI Muposown anugemunen COVID-19
n nednumMToM, 3aTPOHYN BCe OTpacau
N NpVBeNn K yBeNNYeHU0 LieH Ha ToBa-
pbl, KOTOPOE AOMKHO ObII0 NPOANNTBLCA
1 B ClieaytoLem rogy.

OpHako peanuu 2022 r. B 4ONONHEHNE
K onpaBAaBLIMMCA NPOrHo3am no nepe-
NPOoV3BOACTBY OKa3anncb B 3HAUYNTENbHON
Mepe eLle 1 NOAUTUYECKN MHGMLMPOBaH-
HbIMM, YTO MPUBESIO MUPOBYIO SKOHOMU-
Ky K Hauyany peueccmu, nageHuto pbiHka
NPaKkTUYeCKN Mo BCEM KaTeropuam snek-
TpoHuKkKn. CyleCTBEHHYI0 PO/b B 3TUX
HeraTUBHbIX TeHAEHUMAX CbirPany Havyano
BOEHHOro KoHpnmKTa Poccnm n YKpaunHbl,
COMpOBOXAaloLeroca BBOJOM POCCUN-

CKNX BOWCK B 3Ty CTPaHy, N yCUJIeHNem
caHKumoHHou BonHbl CLLA npoTns Poccumn
1 Kntas, 4to noaTanknuBaeT MUPOBYIO KO-
HOMUKY K peueccun [2].

Ewe B cepepgnHe 2022 r. KomnaHuA
WSTS okmpana B 5TOM rogly pocT MUPOBOW
nosynpoBOAHNKOBON oTpacan Ha 16,3%
0o 646,4 mnpg pgonn., a B 2023 r.— Ha 5,1%
1o 679,6 mnpga ponn. [3], a komnanusa IDC
nporHosuposana B 2022 r. foCTuXeHne
pyb6exa 661 mnpg fosn. n pocT Ha 13,7%
[4]. ONTUMWM3M BCEX STUX NPOrHO30B 6a3u-
poBascA Ha TOM, UTO fePpUUNT SNEKTPOH-
HbIX KOMMOHEHTOB, CMPOBOLMPOBAHHbIN
KOBVAHOW 3NMAeMIeN, HAYHET ocnabeBaTb
TONbKO BO BTOpoM nonyrogun 2022 r.,
HO CPOKM MOCTAaBOK HEKOTOPbIX KOMMO-
HEHTOB MOTYT BbIPacTy.

JNInkBngauma geduunta sNeKTPOHHbBIX
KOMMOHEHTOB /19 aBTOMOOWIbHON Npo-
MbILINEHHOCTU, N3-3a KOTOPOro MUPOBas
3KOHOMMKa U aBTOMOOMIbHAsA oTpacib
Hegononyuunu 210 mapg gonn. 8 2021 r.,
NpOorHo3npoBsanacb Tonbko B 2023 r. AHa-
JINTUKN aBTOPUTETHON KoMnaHum Gartner
B anpese Tak»Ke NPOrHo3npoBany MMpo-
BOW pocT Ha 13,6% po 676 mnpg gonn. [5],
HO y>Ke B NIOHE CHU3WAN NPOrHo3 A0 7,4%
1 2,5% ana 2022 n 2023 rr., COOTBETCTBEH-
HO [6]. B ckoppeKTMpOBaHHOM MPOrHo3e
Gartner npeanonaraetca, uto B 2022 r.
06beM pbiHKa NOyNPOBOAHUKOB AOCTUN-
HeT 639,2 mnpp ponn. B asrycte WSTS
TakXe n3MeHuna NporHo3 pocta Ao 13,9%
B 2022 1.1 4,6% — B 2023 . [7]. Ewe meHee
ONTUMUCTUYHBIM Gbl1 NPOrHO3 Komna-
Hun IC Insights, ckoppekTnpoBaBsLWwni
POCT MMPOBbIX MONYNPOBOAHNKOB B 2022 1.
c 11 no 7% [8].
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Puc. 1. Pasmepbl 1 AUHaMUKa U3MEHeHNA MUPOBOTo NONYNPOBOAHUKOBOTO PbiHKa 3a 2016-2023 rr. ot komnaHum IC Insights

Wtorm 2022 r. 6yayT pAeircTBUTENb-
HO XYyXe He TONbKO mepBOHayvalb-
HbIX MPOTHO30B, HO fla)Ke€ HEKOTOPbIX
COKpaTUBLUNXCA NOKa3aTenen. B koHue
HosA6ps komnaHus IC Insights npepcTa-
BUNa NpefBapuUTesbHble NTOrN MUPO-
BOro pblHKa npopgax 2022 r. no UC,
a TaKXXe ONTO3NEKTPOHHbIM Npudopam,
ceHcopaMm, JaTynKam, [UCKPETHbIM
3/1eKTPOHHbIM KOMNoHeHTam (O-C-11)
M NporHo3 Ha 2023 r. (cm. puc. 1) [9].
OxupaeTtca, 4To nocne pocta Ha 25%
no 614,7 mnpg gonn. 8 2021 r. MupoBble
npojakvu NonynpoBOAHWNKOB BbIPacTyT
Bcero Ha 3% B 2022 r. go 636,0 mnpg gonn.

CornacHo nNporHo3y, HebnaronpUATHbIe
YCJI0BMA, KOTOPbIE 3amMeNnav NPoaaKun
nonynpoBOAHNKOB BO BTOPOW NOJIOBUHE
2022 r., COXpaHATCA A0 NepBOM NOJO-
BUHbI 2023 T. 13-3a peueccumn MnpoBom
SKOHOMMUKM, NafleHnA CNpoca Ha HOBble
KOpnopaTUBHbIE N NePCOHalibHble KOM-
nbloTepbl, a TakXe CMapTPOHbI, N3-3a
MOBbILLEHHOTO 06beMa CKNafCKKMX 3anacos
MUKPOCXEM U coXpaHstoLlerocs cnaboro
cnpoca Ha pbiHke MIC namaTun obuee nage-
HWe NpoAax NonynpoBOAHUKOB COCTaBUT
5% B 2023 1. O6bem npopax NC, no npo-
rHO3aM, CHU3UTCA Ha 6%, B TO BpeMsA Kak
COBOKYMHbIV 06beM NpofaK yCTPoncTs

Tabnuua 1. lporHo3 MupoBoro nonynpoBoAHMKOBOrO pbiHKa 3a nepuop 2021-2023 rr. ot komnanun WSTS

Ocenb 2022.

Cymma, MnH gonn.

Poct 3arog, %

O-C-1 6yneT Heckonbko Bbiwwe. IC Insights
cymMTaeT, UTo nocsie UMKANYeCcKoro cnaga
B 2023 r. npoAaxu NonynpoBOAHNKOB BOC-
CTaHOBATCA U B TeUEHMe Tpex net byayT
pacTtu, a K KoHuy 2026 1. 06bem npogax
nonynpoBOAHNKOB [OCTUTHET 843,6 Mnpa
OONN. Npy cpegHem Temne pocTta 6,5%.

B oTuete komnaHnn WSTS Tak:ke nepe-
CMOTpPEHbI Ha CHUXKeHMe ee npeablayLine
OueHKU Ha 2022-2023 rr., 1 npecTasne-
Hbl MPOrHO3bl NPOAaK B reorpadryeckmx
pervoHax mupa (cm. Tabn. 1) [10]. Obwume
MWUPOBble NPOAaXWU MNONyNnPOBOAHNKOB
B 2022 r. BbIpacTyT BCero Ha 4,4%, a pekop-
ACMeHaMu nageHna Ha 12,6% cTaHyT

CesepHad 1 0xHaa Amepuka 121481 142138 143278 274 17,0 038
Espona 47757 53774 54006 273 12,6 0,4
finonua 43687 48064 48280 19,8 10,0 0,4
A3marcko-TixooKeaHCKuiA periion 342967 336151 311005 26,5 =20 =75

JInckpeTHble NonynpoBoOAHNKN 30337 34098 35060 274 12,4 2,8
0nTo3neKTPOHMKA 43404 43771 45381 74 09 37
CeHcopl 19149 22262 23086 28,0 16,3 37
VHTerpanbHble MUKpOCXeMbl 463002 479988 453041 28,2 3,7 -5,6
Awanorosble 1C 74105 89554 90952 331 20,8 1,6
Mukponpoveccopbl 80221 78790 75273 15,1 -18 -4,5
Jloruka 154837 177238 175191 30,8 14,5 -1,2
NamaTb 153838 134407 111624 30,9 -12,6 =170

MOHI9d
~

Mpumeyanue. Lindpbl B Tabnuue okpyrneHbl o nonHbIX MunavoHoB gonnapos CLUIA, BcneacTBue Yero MOXeET BOSHUKHYTb He3HaUMTeNbHAA pasHuLIa MeX Ay CTPOKoI «/Toro no MupoBomy
PbIHKY» 1 «/ATOr0 N0 M3KeANAM».
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Tabnuua 2. YpoBeHb 3arpysku npoussoputeneil yunos Bo Il k. 2022 r. AnA pa3HbIX TEXNPOLECCOB

8 Z10iiMoB 0,35-0,11 Mk ApaiiBep Aucnnen, AaT4MKIM U306paxeHns, MUKPOCXeMbI yNpaBieHua NUTaHeM, 90-95%
MOLLHbIE UCKPETHbIE INEMEHTbI
90/55 KOHTPOANEPbI CEHCOPHbIX IKPaHOB, AaTunkin u306paxkexnsa, Wi-Fi, MUKpOKOHTponnepbl 90-99%
LNA yNpaBneHna nuTaHuem, KOHTpOnNepbl MaTpuLipl
/(8 ynpaBAleHitA MUTaHyIeM Aucnien AMOLED, paTduk n306paxeHns, npoteccopbl 06pabotkm 90-99% C noTeHLMATbHbIM
40/28 um n306paxeHuii, npuemonepeaatumki curiana 4G, Wi-Fi, mukpokoHtponnepbl TB, KoHTponnepbl
PUCKOM CHXKeHUA
12 Aroitmos Marpuuipl
XHm npuemonepeaaTunki curiana 5G, 4G AP, ycrpoiicta FPGA, cneunanusuposantble UC, Wi-Fi, 95-100%
MUKpoKoHTponnepbl TB, Mukpocxembl PCH
7_4um LIeHTpanbHble 1 rpaduueckme npoLieccopbl, cneumranusuposantble UC, 5G AP, TN, 95-100%
NN-yckoputenu

MMWKPOCXeMbl NaMATH, U3-3a Yyero Asmar-
CKO-TUXOOKEeaHCKMI PErmoH Kak OCHOBHOM
UX NPOV3BOAMTENb COKPATUT 06LLMe Npo-
Jaxkun Ha 2%. B 2023 r. nageHve npogaxk NC
namATy NPOAOXKNTCA N gocTurHet 17%,
a obLme Npogaxu NonynpoBOAHUKOB CHU-
3A1cA Ha 4,1%.

Mpob6nembl ¢ NafjeHneM pbiHKa Haya-
JINCb paHblUe, YeM NPOrHO3UPOBAN KC-
nepTbl. Yxe Bo Il KB. 2022 r. o6BanunCA
PbIHOK KOMMbIOTEPOB U TBEPAOTENbHbIX
HakonuTenen (SSD) - ux nageHune cocta-
Buno 15,3% [11]. Ewe 6onbiie — Ha 33% —
PYXHYNV NPOAAKMN KIAaCCUYECKUX XKECTKMX
aunckos. lageHne cnpoca pacnpocTtpa-
HUJTOCb TaKXe Ha ObITOBYIO TEXHUKY, UTO
npuBeNo K poCTy CKNAaACKMX 3anacos
y AUCTPUBBIOTOPOB 1 CHUXKEHMIO 3aKa30B
Ha BCe 3N1eKTPOHHblE KOMMNEKTYyloLme,
HauMHaA C MUKPOKOHTPONNEPOB U 3aKaH-
ynmBaa CUIOBbIMU AUCKPETHBIMU KOMMO-
HEHTaMW.

Mo paHHbIM TrendForce, n3-3a aToro
3arpyska npowvssogmTenei yinos Bo Il KB.
CHM3unack Ha 3,9% [12]. B nepsyto ouepenb
nageHve 3aTPOHYJO U3[eNns, Bbinyckae-
Mble 1o 3penbim Texnpoueccam 110-350 Hm
Ha nnacTnuHax gunametpom 200 mMm, KOTO-
pble NpefHa3HayeHbl AA HYyXA noTpe-
6UTENbCKON S1EKTPOHUKK, FAe YPOBEHDb
3arpy3Ku NPon3BOACTBEHHbIX MOLLHOCTEN
coctaBun 90-95% (cm. Tabn. 2). NageHne
MO0 ObITb eLLe BblLe, HO COXPaHAIOLLWIA-
A fedpuLnT aBTOMOOUIIbHBIX N1EKTPOHHbIX
KOMMOHEHTOB MPMUBEN K TOMY, YTO Npo-
M3BOAUTENIN YNMOB CTanu NepeBoanTb
ocBobOXKaatoLWmeca NPoOnN3BOACTBEHHbIE
MOLLHOCTM Ha BbIMYCK aBTOINEKTPOHUKN.

9T0 06CTOATENLCTBO NOKa B Manon
cTeneHu 3aTparneaet 4-19-um usgenus,
nmetowme 6onee ONVNHHbLIA LUK U3roToB-
JIEHNA 1 He OPUEHTMPOBAHHbIE Ha NOTpe-
6UTENbCKYI0 SNEeKTPOHUKY. K TOMy Xe,
KOMMaHWI, cneumanm3npyowmnxca Ha npo-
AyKUMN, KOTOpasn BbliNyCcKaeTCA MO 3TUM
TexnpoLleccam, 3HaUMTeNIbHO MeHbLLE, YeM
no 110-350 Hm. B uenom, mnpoBas Bbipyu-
Ka OT Mpogax NoslynpoBoAHUKOB BO |l KB.
cHu3mnacb Ha 1,9% c 161,2 mnpg gonn. B |
kB. o 158,1 mnpg gonn. [13]. Ha pbiHKke
nonynpoBOAHMNKOB Habntofanca NckI-
YnTEeNbHbIA Nepnoj NocnefoBaTeNbHO-
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ro pocTa BblpyYKu B nepuon naHaemumu,
HauvaBLenca B 2020 . u npoAosIKaBLIenca
BOCeMb KBapTanos noapaAd. B 2022 r. stor
POCT CTan coKpalaTbCA B TeYeHne ABYX
KBapTanoB nogpAn. Boipyuka ot npogax
nonynposofHukos B Il kB. 2022 r. cocTa-
Buna 147 mnpg gonn., 4to Ha 7% meHblue,
yem B npeabigywem keaptane. Mpexnae
B TeueHue 20 net ¢ 2002 no 2021 rr. cpep-
HeKBapTasibHbI PocT B Il KB. 6b11 NONOXKK-
TeNbHbIM 1 cocTaBnAan 8% [14].

[naBa Future Horizon Mankonbm MNeHH
(Malcolm Penn) cuutaeT, 4TO POCT BbIPYY-
Kn B 2022 r. cocTtaBuT BCero 4%, a 8 2023 r.
MUPOBOW PbIHOK YMMOB YAAET B rNy60oKui
MUHYC Ha 23%. B 2023 r. npogaun Mnkpo-
CXeM PYXHYT NMoYTH Ha YeTBEPTb, 1 06beM
pblHKa BepHeTcA K oTMeTKe B 450 mnpa
ponn. [15]. NleHH HanoOMHW, YTO ANA PbiHKa
YMMNOB XapaKTepPHa LUMKANYHOCTb, U YKe
B 2024 r. HaUHeTCA HOBbIV MepuoA pocTa.

Mo paHHbIM Gartner, B Il KB. 2022 T.
nageHue npopgax MK npogonxunocb
n B cpaBHeHuu c Il kB. 2021 r. cocTaBuno
19,5%, ABNAACL CaMblM pe3KUM 3a BCIO
MCTOPUIO HabnLeHU C cepeanHbl
1990-x rr. [16]. Bcemy BMHOI — cocToAHME
06LLEMNPOBOI IKOHOMUKM 1 aKTyasbHble
reononuTnyeckne cobbiTuA, a He Npo-
651embl C LienoYKamMmn NOCTaBOK, KOTOpble
noasunncb B 2020-2021 rr. n3-3a naHge-
Muun. Bo Bcem mumpe cnpoc Ha KomnbloTe-
pbl PE3KO ynasn, MOCKONbKY NIOAMN BbILAN
Ha paboTy 1 1M Gonblue He HYXHO MOKY-
natb MK gna gomaluHero opuca.

MupoBas MHGNALMSA 1 POCT LiEH Ha TeX-
HVIKY TOXe OX/aXKAatoT NoTpebrTeNnbCKuin
cnpoc. fOxxHokopelickas SK hynix 3aasu-
Nla, uTO HabnogaeTca becnpeueneHTHoe
yXyALWeHne Ha pbliHKe NoynpoOBOAHNKOB,
T.K. OU3HEC CTpajaeT OT pocTa Heonpege-
neHHoctu. B Il ke. npn6binb SK hynix pyx-
Hyna Ha 67% (go 767 MiH gonn.), a obuian
BbIpyyKa ynana Ha 7% (go 7,6 mnpg gonn.)
[17]. Ha 3Tom poHe SK hynix peLumna cokpa-
T1UTb B 2023 1. cBOU MHBECTULMUK Ha 50%,
a TakXe 3afymanacb o0 Npoaake CBOUX
npeanpuAaTuin Ha Tepputopumn Kutas, uto
obycnosneHo caHkumnamu CLUA k Kutato
n TpebosaHuem CLUA nonyunTb nMueH3umn
Ha MPOAYKTbI, U3rOTOBJIEHHbIE MO amepu-
KaHCKUM TEXHONOTAM.

PblHKaM rag»eToB 1 HOCMMOW 371eKTPO-
HUKW SKCNepTbl NpefCcKa3biBaloT peLec-
cnio B TeyeHne 2022-2023 rr., CBA3aHHYIO
C nageHnem noTpebuTenbCKoro cnpoca,
NHONALMEN N POCTOM LiEH Ha NpeaMeTbl
nepBol HEO6XOAMMOCTH, K KOTOPbIM TaKas
3NeKTPOHMKa He oTHocuTCA [18].

B ceHTAbOpe Tekyuwero roga Bcemmp-
Has accoumauyma SEMI onTMMUCTUYHO
nporHosvpoBana fJoctumxeHue B 2022 r.
PEeKOPAHOro YPOBHA KanuTasnbHbIX 3aTpaT
B 99 mMnppA fonn. Ha NPOM3BOACTBEHHOE
o6opypoBaHmMe ¢ pocTom Ha 9% oTHOCHU-
TeNibHO NpebiayLero pekopgHoro 2021 r.
[19]. OgHako co3paeTca BnevyaT/ieHne, YTo
SEMI cTpouna 3TOT NpPOrHo3 nNo nHepuu-
OHHOMY CLieHapu1io NepBoro nonyroans,
He [0 KOHLIa YUMTbiBaA HauyaBLUNNCA cnag,
MWPOBOro pbiHKa. B IV KB. npakTuuecku
BCE KPYMHble KOMMaHWUW CTann Koppek-
TMpPOBaTb NAaHUPYOLWMeCa KanuTabHble
pacxofbl Ha 2022-223 IT. B CTOPOHY COKpa-
LeHNA, 4YTo, B MepBYI0 o4epeab, OTPasnTca
Ha 3aKynke 060pyaoBaHuA.

HekoTopble aHaNUTUKK CYMTAIOT, YTO
rno6anbHble NOCTaBLYMKIM NONYNPOBOAHN-
KOB 11 060py0BaHNA NOTEPAIOT MUNIMAP-
[bl JONNApOB B pe3yfbraTe rmraHTCKoro
nageHna KNTanckoro cnpoca. Puck cokpa-
LeHNA NoCTaBoK 0bopynoBaHNA ANA Npo-
M3BOACTBA MNNACTUH 13-3a caHkuumn CLUA
COCTaBuUT oKono 8 mapg gonn., unn 8%
cpefHero rofoBoOro NPorHo3a no npo-
M3BOACTBY 060pyfOBaHMA ANA NNacTUH
3a 2022-2025 rr. [20]. Ho HeraTuBHbIe
nocnefcTena yxe npossnatorca. lNpowus-
BoauTenb o6opyaosaHua n3 CLUA Applied
Materials coobwun, 4To CHUXaeT cBOMn
oueHKkM npogax B IV kB. 2022 r. npyMmepHO
Ha 400 MniH fonn., yKa3aB Ha OrpaHnYeHunsn
CLUA Kak Ha KkntoueBoi dpakTop [21].

Kopnopauuna Lam Research nogcuum-
Tana, Yto notepm npopax B Kntae cocra-
BAT 2,5 mnpg gonn. [22]. AMepunKaHcKasn
komnaHua KLA coobuwuna, 4To npekpa-
WwaeT nocTaBkn obopyrnoBaHusa B Kutan
yXe C cepefinHbl oKTAOPA 2022 r. Kntam-
CKUNI PbIHOK ABNAETCA KPYNHEeNWnm ana
Hee, oueHMBaeTCcA B 2,66 mapa fonn.
n cooTBeTCcTBYeT NnpumepHo 30% coBo-
KYMHOW BbIpyYKM 3a npownbin 2021 r.
[23]. BeepeHHbin CLUA pa3pelimTenbHbii



NNLEH3NOHHBIV MOPALOK NOCTaBOK MOsy-
NPOBOAHUKOB 1 paboTbl B Kntae o6oii-
AyTCA MUPOBOW NMPOMbILLIEHHOCTYN MOYTH
B 10 MipA BONN. B TeYeHue cnepyowmx
Tpex neT n3-3a NoTepu NPoAax TOBapos
nycnyr, npegoctaensembix MogHebecHoM.

OueBnAHO, YTO BCe AeNCTBMA NO orpa-
HUYEHNIO MONYNPOBOAHMKOBOW OTpacan
KnTasn, AaBnstoweiics cncteMoobpasyioLlen
015 BCEM KMTANCKON SKOHOMUKU, OYEHb
Cepbe3HO NoApPbIBAOT He TONIbKO KMTam-
CKYI0, HO Yl MMPOBYIO SKOHOMIKY BO BpeMsA
HauaBLenca peyeccnn. B koHeuHom utore
6eHednLMaPOM TaKOW MOAUTUKN MOTYT
ctatb Tonbko CWA, nepemecTnBlwme
MUPOBOW LIEHTP MPOU3BOACTBA NO Cynep-
COBpPEeMEHHbIM TEXHONIOTUAM B CBOIO CTpa-
Hy, ocnabuslune Kutai n ncnonb3syioune
npevmyLiecTea CUIbHOIO fosnapa Kak
MMPOBOW BantoTbl. Bce ocTanbHble CTpaHbl
npowurpaioT. OaHaKo BBeAeHHble OrpaHu-
YyeHnA bymepaHroM yaapAT No amepuKaH-
CKMM 1 MUPOBbIM KOMMNaHUAM. Kpome TOro,
He BCe MeJIKne 1 cpefHue KOMNaHnm cMo-
ryT NepexnTb 3TN CaHKLUW.

CLUA CTPEMATCA

K PELLAIOLLEMY MNMEPEJIOMY

B NONYNPOBOAHUKOBOW

CYBEPEHU3ALUWU U COAEPXKUBAHUN

KUTAA

9 aBrycta 2022 r. agMUHUCTpaumna
CLWA noagnucaHvem npes3npeHToMm cTpa-
Hbl «3aKOHa O ymMnax u Hayke» (The CHIPS
and Science Act) 3aBeplinna popmanusa-
LII0 OJHOTO M3 CaMblX Ba>KHbIX LLAroB AnA
CBOEW NoNynpOBOLHUKOBOW NMPOMbILL-
NIEHHOCTU, HanpaBNeHHOro Ha BOCCTa-
HOBJIEHME MVMPOBOrO NNAEPCTBa CTPaHbI
B 06/1aCTV NPOM3BOACTBA NONYNPOBOAHN-
KoBbIX umnoB [24]. B nocnegHue 50 net
CLWA He Tepann nuanpyoLWmnx No3nmyuin
B 06/1aCTV NepefoBbIX NCCNef0BaHUN
no co3gaHuio codTa AnAa NPoOeKTUPOBaHUSA
NnonynpoBOAHNKOB, 060pyAOBaHMA ANIA UX
NPON3BOACTBA, HOBbIX MAaTEPUANOB U T. .

B T0 e Bpema BepyLyme ponu B TeXHO-
NOTUAX U NPOV3BOACTBE YMMOB MO TEXMNPO-
Leccam 2-10 HM NpuHagnexanu a3naTcknum
rpaHgam TSMC n Samsung. Ewie B nepuog
npesugeHTcTBa [loHanbaa Tpamna 6binin
npeanpuHATbI HE OYeHb yaaYyHble NoNbIT-
K1 BO3BpaTa NPOn3BOACTB aMepnKaHCKMX
komnaHu 13 Asun B CLLA. OHu 6b1n dpop-
MasibHbIMU, HESPPEKTNBHBIMMI, HaMpaB-
NeHHbIMWN B 6OI'IbIJJeVI Mepe Ha BbllNoJIHeEHNE
npeaBbloopHbIX 06eLaHnii 1 He cofepKa-
JIN NONTHOUEHHDbIX CTUMYNoB AnA KOMMaHNM
CLUA pnsa Takoro peLueHus.

C 3ameanieHneM KOBUAHOW 3nmMaemMnn
agMunHucTpauma bangeHa npuctynuna
K WWMPOKOMACWTAabHbIM U CUCTEMHBIM
CaHKUVOHHbIM OorpaHmnyeHusam Kutas,
a TaKXXe K CO3JaHuni0 U pacliMpeHunto
HOBbIX NepefoBbIX MPOU3BOACTBEHHbIX
moLHocTel Ha Tepputopum CLUA. MepBbim
pe3ynbTaTMBHbIM LWAromM cTanu yaayHble

OctanbHon Mmup

15,3%

Kntan

TaBaHb

15,8%

AnoHnsa

Puc. 2. llpou3BoACTBEHHDbIE MOLHOCTY A1 N3TOTOBEHUA NNACTUH (B 3KBUBANEHTE NNACTUH ANAMeTPOM
200 mm) no pernoHam Ha aeka6pb 2020 r. Utoro: 20814 Tbic. nNacTUH/Mec.

neperoBopbl U AOCTUFHYTblE Ccornalie-
HUA C TaBaHbCKoWM KomnaHunen TSMC
no ctpoutenbcTey B CLLA dpabpurk npous-
BOACTBA YMMNOB MO TEXHONOTUAM 3-5 HM.
Ee KOHKYpPEHT, I0)KHOKOpelcKaa KomnaHuA
Samsung, cama NpuHANa peLueHne o CTpo-
NTeNbCTBE MAEHTUYHbIX Gabpuk B CLLA.

OpfHaKo B NOIMTUYECKOM U SKOHOMU-
YeCcKOM MnaHax pellalowmm ansa cospa-
HUA CyBEPEHHbIX MONYNPOBOLHUKOBbIX
npownssoacTs B CLLUA aBnAaeTca npuHATbIN
«3aKoH 0 ymnax». CornacHo emy, 3aKko-
HoAaTeNbHO 3aKpenieHa BO3MOXHOCTb
cybcManpoBaHnAa amepurKaHCKx 1 3apy-
6eXXHbIX KOMMNaHW, CO3AaLWNX HOBbIE
npon3BoACTBEHHble MmowHocTn B CLUA.
3a nocnegHue 30 net gonAa CWA B mupo-
BOM NPOU3BOACTBE NAACTUH C YMMamu
cHm3unacb c40% B 1990r. 40 12% B 2020 T.
(cm. punc. 2) [25].

MocKoNbKY CTOMMOCTb CTPOUTENb-
cTBa cobcTBEeHHbIX $pabpuk B CLUA pesko
BO3pOC/a, MHOTME KOMMaHNN OTKasa-
NMCb OT NPOU3BOACTBA B 3TON CTpaHe:
OHU NCMOJb3YIOT YMMbl, U3TOTOBNEHHbIE
Ha HEKOTOPbIX BefYLNX KPEeMHMEBBIX
3aBofax B A3uu, 1 3aBepLUaloT UCMbITaHWA
n c6opKy nubo B cBOMX, NGO B APYrunx
CcOOPOUHBIX 1 UCMbITAaTENbHBIX KOMMAHUAX,
TOXe HaxoaAawwmxca B Asun.

Monb3oBaTenn cambix NepefoBbIX
ynnos - Google, Apple 1 Amazon - noutu
90% BCex CBOMX HOBbIX KPUCTaNNoB npo-
n3BoaAT Ha TSMC. MmaBHaA uenb «3akoHa
0 YMnax» 3ak/o4aeTca B HOBbIX MHBECTU-
LMAX B OTeYeCTBEHHbIe MPON3BOACTBEH-
Hble MOLHOCTW. HemeaneHHo noce ero
noanucaHua BoigenaeTca 53,7 mapg gonn.
Ha pa3Hble acneKTbl MPOU3BOACTBA MONy-
nposopHukoB B CLLIA. HekoTopble 13 Hux
BKJIIOYAIOT:

- 39 Mnppg [onn. Ha okasaHme GuHaH-

COBOW NMoMoOLlWM ANA Cco3[aHuUA
1 MOZepHM3auny BHyTPeHHen 6a3bl
no NPOu3BOACTBY NOSYNPOBOAHNKOB

B CLUA, u3 KoTopbix 6 mnpg gonn.
O6yAyT Mcnonb3oBaHbl AnsA npepfo-
CTaBJIEHVA KPeAnuToOB 1 rapaHTum
no Kpegurtam;

- 11 mnppA fos. B TeyeHne cnepyto-
LWMX NATK SIET Ha NoAJAEPXKKY nuccne-
LOBaHWI 1 pa3paboToK, a Takxe
nporpaMm passutus pabouen cunbl,
B T.4. 10 mnpg JONA. Ha co3faHue
20 pernoHanbHbIX LeHTPOB TEXHO-
norui n niHosauui B CLLA, koTopble
CBAXYT YH/BEPCUTETCKMNE nccneno-
BaHWA 1 pa3paboTKM C YacTHON Npo-
MbILLEHHOCTbIO A1A NPOABMXEHNA
VHHOBaUWIA;

- 2 MApg fonn. ana ¢GuHaHCUMpoOBaHKA
YHVBEPCUTETCKMX UCCNefOoBaHNA ANA
MuHucTepcTBa 060pPOHbI;

- 200 mnH gonn. B TeyeHne NATK net
ONA yBenmuyeHna pabouen cunbl
B 06nacTu nonynposogHukos B CLLA;

- cTUMy”nbl AnA GUHAHCMPOBaHKA BHY-
TPeHHeN Lenoykn NnocTaBok nony-
NPOBOAHNKOB;

- 1,5 mnpg gonn. Ha puHaHCMpoBaHue
LleNnoYKMn NocTaBoK 6eCnpoBOAHON
CBA3M ANA MHHOBaUW B obnacTtu
MOOGUNBHOTO WNPOKOMNONIOCHOTO
[ocTyna;

- aBaHCOBble MPON3BOACTBEHHbIE
MHBECTULNOHHbIE KpeauTbl B pas-
Mepe 25% Ha CTpoUTeNbCTBO nepe-
[OBbIX NPeAnpUATUN NO BbINYCKY
nonynpoBOAHNKOB;

- Apyrve cpeacTBa, HanpaBlieHHble
HaunoHanbHoMy HayuyHOMy doHAY
Ha uccnefoBaHNA TepMOAfEPHO-
ro CMHTEe3a, la3epoB, 3alMLLIEeHHON
CBA3U U T.A.

MopnucaHne 3TOro 3akoHa cpasy
3anyCcTUI0 KOHKYPC KOMMaHUN No CTPO-
NTENbCTBY HOBbIX NONYMPOBOAHNKOBbIX
npounssoacts. TSMC u Intel o6baABUNN
O nnaHax nHeecTuposatb 12 1 20 mnpg
O, COOTBETCTBEHHO B CTPOUTENbCTBO

DNneKTPOHHbIe KOMMNOHEHTblI N212 2022
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HoBbIx 3aBoaoB B CLLUA. KomnaHus Micron
3aABWNa, YTO UHBeCTUpyeT 40 mnpg gonn.
B NMPOW3BOACTBO MUKPOCXEM MAMATHU, UTO,
Kak oxnpaetca, ysennuut gonto CLUIA
B MPOW3BOACTBE 3TUX n3genun ¢ 2 o 10%
[26]. 3annaHnpoBaHHble Micron nHBeCTU-
LK1 No3BoNAT co3gaTtb A0 40 TbiC. HOBbIX
paboumx mecT B AMEpPUKe, B T. 4. OKONO
5 TbIC. BbICOKOOMIauMBaeMbIX TEXHUYECKNX
1 onepaumnoHHbIX gomKkHocTeln B Micron.
B HacToALwee BpemA KOMNaHNA NPOn3BO-
AVT 6OMbLUYI0 YacTb CBOEWN NPOAYKLMMN
Ha TarBaHe n B Kntae.

OpHako yXe B cepefjuHe HoAb6pA
Micron 3aaBuna, 4To 13-3a HayaBLIero-
CA SKOHOMMWYECKOro Kpu3nca CokpaTut
NoCTaBKN MUKPOCXEM MaMATU 1 B eLle
6onblle Mepe yMEHbWUT NiaH Kanu-
TaNbHbIX PAaCXOO0B, MOCKOJIbKY OHa MbiTa-
eTcA n36aBMTbCA OT M3ObITOYHbBIX 3aMacoB
13-3a nageHuna cnpoca [27]. 3anyck nna-
ctH namaTn DRAM n NAND cokpalaeTtca
npumMmepHo Ha 20% no cpasHeHuio ¢ IV KB.,
3aKoHuMBLIMMCA 1 ceHTABPA. Ha fHEBHbIX
TOprax cpasy nocse 3Toro akymu Komna-
HUKM ynanu Ha 5,8% po 59,44 ponn. Micron
6bl1 MepBbIM KPYMHbIM Npor3BOANTENEM
4YMMoB, KOTOPbLIA B Hayane 3TOro rofa
3a6bun TpeBory No NoBogy NageHus cnpoca
Ha MK 1 cmapThoHbI B €BA3M C nHbNALMen,
KoTopas 6blna caMoil BbICOKOW 3a nocnes-
HUe gecATuneTumA.

KomnaHua Qualcomm o6na3anacob
noTpaTuUTb AOMNOMHUTENbHbIE 4,2 MApA
AOJ1. Ha 3aKYMKY 4MnoB OT 3aBopja
GlobalFoundries New York [28]. Apyrue
KOMMaHMM COCTaBMAN NaHbl paclinpeHns
NPOV3BOACTBA eLle A0 MPUHATUA YNOMAHY-
TOro 3akoHa. Hanpumep, Texas Instruments
3anBuWa B Hosi6pe 2021 r. 0 cBOUX NylaHax
no pacwmnpeHnto NponM3BOACTBA 3a cyeT
3anycka 10 YeTbipex 3aBOf0B CTOMMOCTbIO
o 30 mnpg gonn. B Wepmane (wr. Texac).
Bbinyck npoayKLumn Ha NnepBbiX ABYX 3aBO-
Jax HameuveH Ha 2025 r. [29]. KomnaHusa
Wolfspeed y»e 3anyctuna B Holo-Mopke
HOBbIN 3aBOA MO NPOU3BOACTBY 200-MM
KapbuaokpeMHmeBbIX NIacTuH [30].

B KoHUe ceHTAGpA KomnaHwuaA
Texas Instruments B PuuyappcoHe (wr.
Texac) c onepexeHnem rpadmrka Hayana
CTpOUTENbCTBO HOoBOW dpabpurkn RFAB2 ana
exxegHeBHoro npounssogctea 100 mnH aHa-
NI0roBbIX MUKpOCxeM Ha 300-mm nnacTu-
HaX, NpeAHa3HaYeHHbIX ANA WNPOKOTro
npYMeHeHWs, HaunMHas c BO3o6HoBNAE-
MbIX NCTOYHVKOB SHEPTrux 1 3aKaHuYMBas
anekTpomobunamm [31].

B nione, HakaHyHe ronocosaHus B CeHa-
Te CLUA no «3akoHy 0 unnax», pykoBoACTBO
I0)KHOKOpencKkoro KoHuepHa SK Group
3aABWNIO, YTO HaMepeBaeTCA B 6nnXKan-
Wwre rofbl BbIAeNUTb A0 22 MApa AONI.
Ha pa3BUTNE aMePUKaHCKOW HAayKn 1 Npo-
MbILWIEHHOCTH, U3 KOTOpbIX 15 Mnpa gonn.
6yAyT HanpaBieHbl HEMOCPeACTBEHHO
B MONyNpoBOAHMKOBbIN cekTop CLUA [32].
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Mo HeodUUManbHbIM faHHbIM, K 2025 T.
SK hynix cobupaeTtca nocTpoutb B 3TON
CTpaHe nNpeanpuATUe No ynakoBKe
N TeCTUPOBAHMIO YMMOB, a MeCTO AnA
Hero 6ygeT BbI6paHO K Hauany 2023 .
Ewe 5 mnpa ponn. noTpartAT Ha peanu-
3aLlMI0 HECKONbKMX NPOEKTOB B chepe
anbTepHaTUBHOW dHepPreTuUKku, B T. Y.
Ha CTPOMTENbCTBO 3aPAAHbIX CTaHLMIA AnA
3neKTpomobunein, Npon3BOACTBO BOAO-
pOoAHOro TonnavBa u T. 4.

YyTb paHee oAuH 13 aBTOPOB «3aKoHa
o unnax» Kut Kpau (Keith Krach), 6bi8wnin
3aMecTuUTenb roccekpetapa B agMUHN-
cTpauyum Tpamna, paHee gobuBWwUNCs
nytem neperosopos ¢ TSMC cornacua
3TOW KOMMaHUN Ha CTPOUTENbLCTBO 3aBoja
npowussogcTea umnos B CLUA, yTBepxkaan,
YTO BTOPbIM 3TaNoM B paMKax peanmsaumm
3TOro 3aKOHa AO/MKHO ObITb MPUBEYEHNE
BEAYLUMX a3UATCKUX COOPOYHbBIX KOMMaHWI
Ambkor, ASE ana ctpoutenbcTsa 3aBOA0B
c6opkm unnos B CLUA [33]. OueBnaHO, uTO
peweHne pykosoacTaa SK hynix o cTpo-
nTenbcTBe c60poyHoOin Ppabpurkn B CLUA
CBA3aHO C UHNLMATMBON Ha onepexeHune
1 NOHUMaHueMm, uTo Kntai oxngatot npo-
6n1emMbl B pa3BUTUN NONYNPOBOLHUKOBbIX
$abpuk No cynepcoBpemMeHHbIM TEXHO-
JIOTUAM, @ UX MPOU3BOACTBO NOCTENEHHO
nepemecTtutca ns Asum s CLLA.

Hanbonee nokasaTenbHbIM NpumMe-
pom 3pPeKTUBHOrO AencTBMA «3aKoHa
O ymnax» ABNAETCA pelleHne KoMnaHum
Apple 06 0TKase OT HEKOTOPbIX YMNOB,
KOTOpble MHOrMe rofbl OHa 3aka3biBa-
na Ha TSMC, B nonb3y unMnos, KoTopble
B 2024 r. 6ynyT Npon3BOANTLCA B WT. Apu-
30He (CLWA) [34]. N xoTa KOMnaHuA, rae
OHM ByAyT BbIMyCKaTbCA, He Ha3blBaeTcs,
0OuYeBUIHO, et CcTaHeT cTpoAwunca TSMC
3aBog B CLUA. K Tomy BpemeHu ee Nnpoayk-
uvelt 6ygyT 5-HM Unnbl, TOCKOSbKY B 2024 T.
Ha HOBOM 3aBofe ellue He 6yfeT 0CBOeHa
3-HM TexHonorua. Apple He ncknoya-
eT TaKXe BO3MOXKHOCTW MOKYMNKM YNMoB
13 colo3HnYeckon EBponbl — B HacToALlee
Bpema TSMC BepeT neperosopbl ¢ lep-
MaHunen 0 BO3MOXHOCTY CTPOUTENbCTBA
HOBOW KpeMHuneBol Gabpukum B 3Tom
pervoHe.

OfHOBpPEMEHHO C co3iaHneM CTUMY-
OB ANA Pa3BUTKA NONYNPOBOLHNKOBO-
ro nponsBoacTBa Ha Tepputopum CLLIA
agMuHncTpauna banpgeHa B «3akoHe
0 ynnax» NpeaycMoTpena WUPOoOKni pag
cepbe3HbIX OrpaHNyeHnii 1 3anpeToB Ana
aMepUKaHCKMX 1 3apyBeXKHbIX KOMMaHWN
B OTHOLUEHUW MHBECTULMI B KUTANCKYIO
3NEKTPOHHYI0 NMPOMbILWIEHHOCTb, TeXmne-
peBoopy»xeHnsa, codTa n T.4.

JTn orpaHumyeHna ob6A3bIBalOT BCe
KOMMNaHuu, KoTopble NpeTeHAYyoT 1 6yayT
nonyyatb cybcuamm no «3akoHy o ymnax,
B TeyeHue 10 neT He MHBECTUPOBATb
B TEXHONOTMYECKY MOfepHU3auuto
npeanpuATUMin Ha Tepputopun Kutaa

Nno TeXHONOrMAM MeHee 28 HM, BKJlloYasn
COOCTBEHHbIE 3aBOAbI 3TUX KOMMNAHWUN
B NMopgHebecHon. OrpaHnyeHre NoTosNKa
B 28 HM pacnpocTpaHAeTCA Ha yyacTme
B KPYMHbIX CAenKax, CBA3aHHbIX C pacluu-
peHnem UCnosib30BaHMA TaKoW TeXHOJO-
rmn.

TeM He MeHee 3aKOH NpeaycmaTpu-
BaeT, YTO OrpaHMYeHUA He NomellaT
nonyyaTento Cy6bCcMamnii MIHBECTUPOBATb
B CyLLeCTByloLWMe NpeanpuaT1s Ans noa-
[lepXKaHnA CTaTyc-KBO UM ANA CO3JaHuA
YMMOB MO «yCTapeBWUM» TEXHONIOTUAM
Ha 3aBofax, MPOU3BOAALMNX NPOAYKLUIO
no TexHopmam MeHee 28 HM. 3ameTum,
4TO BCe NpeablayLive orpaHuyeHns, npu-
HATble NnpaBuTenbcTBom CLUA fo «3akoHa
0 yunax», OrpaHNYMBaNMCb Npoueccamm
meHee 14 HM. HapywwnTtenu 3anpeTos,
nosiyuymBluMe Cy6CMAMM MO 3TOMY 3aKo-
HY, BOJIXKHbI OYAYT BEPHYTb X B GlofXKeT
CLUA. NMofo6Hble orpaHuyeHna 3aTparu-
BalOT MIHTepeChl M aMepPUKaHCKNX, 1 a3naT-
CKMX NONYNPOBOAHNKOBbIX FPaHAOB.

KomnaHma Samsung Electronics Bnoxu-
Na 3HaumMTeNbHble CpeacTBa B ABa 3aBoAa
no npoussogctey NAND-namatun B CnaHe
(Kutan), roge BbinyckatoTca nepefosble
n3genna 3D NAND. Ha 3aBoabl 10XKHOKO-
pericko KomnaHuu B CrnaHe npuxoantca
6onee 40% obuero o6bema NporisaBoACTBa
¢dnaw-namatn NAND ot Samsung. Kom-
naHua SK hynix cornacunacb 3annatuTb
9 mnpa ponn. B 2020 r. 3a nprobpeTeHne
6um3Heca Intel NAND, Bkntouas 3aBog Intel
B JansaHe (6peHa Solidigm). Y SK hynix
Take nmeetca 3asop B Bykcu. [lo npo-
naxu 3asofa B anaHe komnanua Intel
ynpasnsna TofbKO KOMMIEKCOM cO60pKu
1 TecTMpoBaHua B YsHgy (Kntan). Takum
o6pa3om, 3To NpeanpusaTme MOXeT Nojg-
nacTb NoJ OrpaHMyYeHNA HOBOMO 3aKOHa.

Y TSMC nmetoTcs aBa 3aBofa B Kutae.
Ha 3aBope B HaHKkMHe npounssogATca 16-
1 28-HM umnbl. CnegoBaTenbHo, ecnm TSMC
naaHupyeT paclmMpaATb UAN pa3BuBaTb
NpPOV3BOACTBEHHbIV Npouecc B HaHKUHe,
OHa MOXET CTONIKHYTbCA C OrpaHNYEHNAMMN
«3aKkoHa o ymnax». B cuny HepaBHO 3aAB-
JIEHHbIX UCKOUYEHUI OTHOCUTESTbHO 14-HM
NPOAYKUUN MOXHO NPEeAnoNioKNTb, YTO
B COOTBETCTBUM C 3aKOHOM TSMC moxeT
NPOU3BOANTb KPUCTabl MO 16-HM Tex-
npoueccy B HaHkuHe. B CLUA penctBytoT
[I0BOJIbHO CTPOre NpaBusia SKCMNOPTHO-
ro KOHTpona B oTHoweHun Kntaa. TSMC
npognenana 6onblyto paboty, cobniogan
npaBuna skcnopTHoro KoHTponsa CLWA,
NOAAEPKMBaA OYeHb CTPOTYIO NOANTU-
Ky 1 Mporpammy KOMMepuecKom TaiHbl
B Kutae.

Takmm o6pa3om, ecnv Kakaa-HMbyAb
13 3TUX UAN BPYTUX UHOCTPAHHBIX NOJY-
NPOBOAHMNKOBbIX KOMMaHWI, paboTatoLmx
B Kutae, pewmT He NpYHUMATb Te UKW NHble
CTUMY”Nbl «3aKOHa O YMMax», orpaHNYeHna
npuMeHATbCA He 6yayT, HO 6yAyT fen-



CTBOBaTb ApPYyrve npasuia 3KCMOPTHOIO
KOHTponA. B 6yayliem MoryT BO3HVUKHYTb
AHTUKWTACKNE OrpaHNYeHNs, C KOTOPbIMU
npugetca 6opoTbcsa. MPUHATBIR BapraHT
3aKOHa HaMepeHHO MMeeT HeKoTopble
pacnnbiBYaTbie GOPMYNIUPOBKHY, YTOODI
obecneunTtb cobnoaeHe OrpaHNYEHN
60nbLUel TMOKOCTbIO B TONIKOBAHMW, a MW
HEOOXOAUMOCTM B HEKOTOPbIX Cllyyanx
3aKOH MOXeT JOMNOMHATbLCA SKCMOPTHbI-
MW OFpaHNYEHNAMU, K KOTOPbIM NpaBu-
TenbctBo CLA npuberaet oueHb yacTo
n 3¢ dekTUBHO. Mo 6onbLIOMY CUETY, 3TO
O3HayaeT He TONIbKO NMOBbIWEHME Tex-
HOJIOrMYECKOro NoTONKa, HO 1 paspe-
WNTEeNbHbIA NOPAROK ANA NHBECTULMN
B KnuTam gaxe no 3penbim TexnpoLeccam.
Mpo6nemaTUyHbIM BbIrAZUT COGNIOAEHNE
10-neTHero cpoka.

CWIA He orpaHMUYMNNCb TONbKO
3TUMM cnocobamm caepxnsaHma Knutas.
Mo nHuymatmnee focaenaptameHTa npeg-
NPVHATa NOMNbITKa CO3AaHNA anbAHCa
Chip 4 u3 yeTblpex rnaBHbIX MUPOBbIX
CTpaH-NMAepoB NOynpPOBOAHNKOBOIO
npownssopactea — CLUA, TansaHs, KOxKHOI
Kopeu, AinoHnn, Ho 6e3 Kutan [35]. OgHou
13 GopManbHbIii Lienei anbaHca ABNAETCA
yKpensneHune Lenoyek B3avMHOM NOCTaBKN
NnoslynpoOBOAHUKOBOWN NPOAYKLNN, YCIIOX-
HUBLUENCA BO BpeMA NaHAEMUN, HO rnaB-
HbIM ABNAETCA CAePXKUBaHME pPa3BUTKA
Kutas.

TaliBaHb 3aHTEPECOBaH B 3TOM aibsH-
ce 1 B yKpenneHum cotosa ¢ CLUA Ha doHe
YyCUNEHNA PUTOPUKYM O 3axBaTe OCTPOBa
Kntaem. AnoHus, B nocnegHne rofibl 3Hauu-
TesIbHO OTCTaBLUAA MO YPOBHIO NepPeAoBbIX
TEXHONOTMIN, MOXET COKPaTUTb OTCTaBa-
Hue 3a cyeT npedepeHynii ot CLLUA. B 1o e
Bpemsa l0xHasa Kopes onacaeTca BO3MOX-
HOW TOProBovi BOMHbI ¢ Kntaem n 6ountcs,
YTO NapTHEPCTBO HaHeceT yuepb 6usHe-
cy KomnaHuii Samsung u SK hynix, kpyn-
Helwmnx MnpoBbix nponssogutenen UC
namATI, KOTopble paccunTbIBatoT Ha Knutai
B Mn1aHe npofa< n npousBoacTsa. M xoTa
tOxHan Kopes Bce-Takm fana ¢opmanb-
HOe cornacue Ha npucoefunHeHve, cygbba
anbsAHCa, MeToAbl ero paboTbl N 3GPeKTUB-
HOCTb NOKa HEeMOHATHbI.

Onacanacb KUTAaMCKOM 3KCMaHCUK
1N NMOKYNKW HauMOHaNnbHbIX MOAYNpPO-
BOJHWKOBbIX aKTUBOB 1 $pabpunK, eBpo-
nerickme cTpaHbl MO NPUMeEpPY W NOA
Bo3gencTteuem CLLUA cTtanu orpaHmnumnBatb
y>Ke COrnacoBaHHyo NOKYNKy KnTanuamm
npegnpuAaTun B EBpone. MpaBuTtenbcTBo
Benuko6puTaHum NpMoCTaHOBMUIIO NPO-
faxy KpemHunesol pabpuku Newport
Wafer Fab onocpefoBaHHO npuHaanexa-
e KuTanuam KoOMnaHmu, a npaBuTenb-
cTBO lfepmaHmnm 3a610KMpPOBaNo Npoaay
NPON3BOANTENA aBTOITEKTPOHHbIX KOM-
noHeHToB EImos ¢ ee 200-mm dabpu-
Ko KomnaHum Silex Microsystems,

HO cBA3aHHoOW ¢ Kutaem [36-37]. Ewe
B 2015 r. wWBeACKOro nponssoanTens
MEMS Silex Microelectronics nprnobpe-
na kutanckasa komnaHus Nav Technology
Co Ltd.

Lo 2022 r. Kutan, B otnnyme ot Poccun,
He goBoaun KoHGNMKT ¢ CLLUA no HeBo3-
BPaTHOW 3CKanauuu, a ctapanca nytem
neperoBopoB MUHUMKN3MPOBATD YyObIT-
Kn n gorosapusatbca ¢ CLWA. OgHako
yBeNnmyeHne npesnpeHTCKoro cpoka
Cu U3uHbnnHa, NnojaBneHne BHyTPEeH-
He NpoamMepuKaHCKOMW onno3nyunun
M nocnegHue HeofHO3HauyHble pelle-
HuA cbesga KomnapTtun Kntas, Bknovas
BO3MOXHOCTb NpucoeanHeHna TansaHA
BOEHHbIM MyTeM, OCTaBAAT OTKPbITbIM
BOMPOC O TOM, KaKnum byfeT nonutmye-
ckuin otBeT Kntasa Ha gencteua CLUA.

He ncknioueH nepexon NpoTnBOCTO-
AHWA C TanBaHeM B BOEHHYIO MIOCKOCTb.
Torpa ANA MMPOBOWM SKOHOMUKN U SNeK-
TPOHHOI MPOMbBILWIEHHOCTN BCe byaeT
B HECKOJIbKO pa3 Xy»Ke caMbiX MPayHblIX
NPoOrHo3oB. Peakuma pbiHKa LEHHbIX
6ymar KUTalNcKMX KOMMaHUN, TOproeas-
LWMXCA Ha aMEePUKAHCKOW U TOHKOHTCKOM
6upKax Ha crefyoWnii feHb NOC/e OKOH-
YaHusA cbe3fa, bbiia oueHb HepBHOM. [OH-
KOHrcKnin GoHAoBbIN MHAEKC Hang Seng
CHMU3UNCA Ha 6,4%, a 6upxeBoin GoHp
The Invesco Golden Dragon China ETF,
KoTopbli oTcnexnsaeT nHaekc Nasdaq
Goldman Dragon China, pyxHyn Ha 14,5%
[0 MVHMaNbHOMO YPOBHA € 2009 1., TepAas
B MomeHTe 20% [38]. B TOT AeHb MHOCTpaH-
Hble NHBECTOPbI NPOoAaNu akLunn KNTain-
CKMX KOMMaHum Knacca A Ha 17,9 mnpg
toaHen (2,5 mnpg ponn.). No gaHHbIM
Bloomberg, 310 pekopaHoe 3HaueHue
€ 2014 ., Korga 6bls1 yCTaHOBIEH TOPrOBbIN
nuHK mex gy LlaHxaem 1 fToHKoHrom. To xe
camoe npoucxoamnno Ha 6upxax CLIA,
roe, Hanpumep, CTOMMOCTb Gymar ruraH-
Ta anekTpoHHou Toproenu Alibaba Group
Holding Ltd. ynana Ha 14,5% A0 MUHUManb-
HOro ypoBHsA ¢ deBpans 2016 T.

YT06bl OLEHUTb CTENeHb 3aBUCUMO-
CTU KUTANCKOW 3N1EKTPOHHOWN NMPOMbILL-
NEHHOCTU N ee BO3MOXHYI0 YA3BMMOCTb
oT CWWA n ee cOlO3HMKOB, JOCTAaTOUYHO
OLEHNUTb pe3ynbTaTbl UCCIIeAOBaHNN KOM-
naHum IC Insights. AMepukaHckre Kkomna-
HUW co WTab-kBapTupon B CLLUA B 2021 T.
3axBaTunun 54% Bcero pblHKa MHTerpasnb-
HbIX CxeM, npuyem komnaHum CLUA 6e3
co6cTBeHHbIX PabpuK NponsBoacCTBa
ymnnos Bnaaenu 68%, a IDM-komnanum —
47% (cm. puc. 3) [39] sToro pbiHKa. Ha gonto
KUTaNCKMX KOMMaHWI CO WTab-KBapTUpOm
B Kutae npmxogmntca Tonbko 4% MUPOBbIX
npopax NC (B cTaTUCTUKY He BKIOYe-
Hbl KOHTPaKTHble dayHApPU-KOMNaHWN).
N3 nponsBeneHHbIX B MogHebecHoO
B npownom rogy IC Ha cymmy 31,2 mnpa
LON1. AONA KOMMAHWI €O WTab-KBapTMpom
B Kutae coctaBuna 12,3 mnppa gonn.
(39,4%), nnu Bcero 6,6% oT 06beMa pbiHKa
cTpaHbl 186,5 mnpg gonn. (cm. puc. 4) [40].
OctanbHoe npoussenn TSMC, SK Hynix,
Samsung, Intel, UMC n gpyrue nHoctpaH-
Hble KOMMaHuW, y KOTopbIxX B Kutae nme-
toTcA pabpurKM No NPOU3BOACTBY NIACTUH
LNA NHTErpasbHbIX CXEM.

IC Insights Take noguepKuBaeT, 4To
cneflyeT NPOBOAUTL OYEHb YETKOe pasnn-
yre Mmexay KUTanckum poiHkom UC n cob-
cTBeHHbIM npounssoacTteom NC B Kntae.
XoTa Kutai 6bin KpynHewym notpebu-
Tenem NHTerpasnbHbix cxem ¢ 2005 ., aTo
He 06f3aTeNIbHO 3HAYWT, YTO HeMeAseH-
HO nocnepyeT unu Koraa-nnbo nocne-
AyeT 3HaUNTENbHbIA POCT NPON3BOACTBA
MUKpOCXeM B 3TOon cTpaHe. [lponssog-
CTBO MHTerpasbHbix cxem B Kntae cocta-
Buno 16,7% ot ero poiHka VIC B pasmepe
186,5 mnpg gonn. B 2021 r. N0 CpaBHEHWIO
¢ 12,7% pecatbio rogamu paHee B 2011 .
Bonee Toro, IC Insights nporHo3upyeT, uto
3Ta gona ysenuuntca Ha 4,5% po 21,2%
B 3a nepuof 2021-2026 rr. (B cpegHem
Ha 0,9% B rop).

3ameTum, 4to Kntam HeckonbKo et
Ha3aj nocTtasui 3agavy K 2025 r. npo-
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N3BOAUTb B CTpaHe 6onee 50% npume-
HAEeMbIX NoNynpoBoAHNKOB. OUeBUAHO,
yTo 3Ta 3ajava He GyAeT BbIMONHEHA.
M3 nprBegeHHbIX NoKa3aTenen NoHATHO,
uTo ecnn KoHopoHTauus Kntasa c CLUA
JonpgeT 4O HEBO3BPATHOM TOYKMN, TO AieN-
CTBMe rnobanbHbIX CAHKLUMIA HAHeCeT ero
3N1EKTPOHHOW NPOMbILLIEHHOCTU 1 SKOHO-
MUKe HEBOCMOJTHUMbIN YPOH. [laxe Hauwm-
OHaNM3aumnA MHOCTPaHHbIX NPOU3BOACTB
3apy6eXHbIX KOMMNAHWI, pa3MeLleHHbIX
B KnuTae, 6e3 Hoy-xay, codTa, MaTepumanos
N 4p. CYyWeCTBEHHO He N3MEHUT Nono-
KeHna gen B ero nonb3y. Easa nn MNoga-
HebecHad ¢ ee NONYTOPAMUINAPAHbBIM
HaceneHnem 3axoyeT cnefoBaThb NOrv-
Ke HeKoTopbIX: «A 3auem Ham mup 6e3
Kutaa?»

MWPOBbBIE NOJTYNPOBOAHUKOBbIE

KOMMNMAHUN

TSMC. TanBaHbCKUI YNMOBbLIN TUFaHT
npofosiKaeT ocTaBaTbCA CaMON ANHa-
MUWYHOV 1 GbICTPOPa3BHBaOLLENCS MUPO-
BOW MONYNPOBOAHNKOBOW KOMMaHMemn
[ABYX nocnefHux AecATnneTnin. Yuntoisasa
nepuoanyeckre «npobyKCoBKU» N Kpu-
31Cbl OCHOBHbIX MUPOBbIX NnAepos Intel
1 Samsung, pabpuka TSMC B ckopom Bpe-
MeHu, 6e3yCIoBHO, CTaHET MPOBOI KOM-
naHuven N2 1 no rogoBomy o6bemy npopax
nonynpoBOAHNKOB. MPOBOW SKOHOMMYE-
CKMI KPU3UC TOSBKO YCKOPUT 3TO COBbITME.
B Il KB. TeKyLLero roga TanBaHbCKUA TUraHT
yXe cTan nepBbiM, onepeans Samsung
n Intel [41].

MpaBunbHO BbibpaHHasA 1 peannsyio-
LaAca JONrocpoYHasa cTpaTernsa TeXHOMo-
rMYeckoro 1 SKOHOMUYECKOro pa3BuUTKA,
YacTo onepexaloLasn 3anpochl 3aKasuu-

KOB, MO3BOMIAET KOMNAHUN pacTu faxe
B YCJIOBMAX SKOHOMUYECKUX KPU3NCOB,
4TO 1 HabnfaeTcA B HacToALLee BpeMS.
B 2021 r. TSMC, B oTAnumne ot Samsung, npu
BblbOpe 3-HM TexnpoLecca He cTana nepe-
XO[NTb Ha HOBYIO TEXHOJIOTMIO C KPYTOBbIM
3aTBopomM GAAFET, a Bocnonb3oBanach
cTapon apxutekTypon FinFET [42].

Pa3paboTKy 1 BHeipeHue TexnpoLecca
¢ GAAFET 6b1n0 peleHo HauHaTb C 2 HM,
4TO BbI3BaSI0 MHOMO BOMPOCOB Y 3KCNepTOB
0 BO3MOXHOCTW TEXHOIOrMYEeCKOro onepe-
MeHNA ee OCHOBHbIM KOHKYPEHTOM I0XHO-
Koperckom Samsung, Kak pas caenasLuen
cTaBKy Ha GAAFET gna 3-um TexHonorun.
Mo ntoram 2022 r. ewe 6ygeT CHIOXHO che-
naTb BbIBOJ, OKa3anacb v 3Ta TakTuKa
TSMC onpaBaaHHOW, MOCKONbKY Macco-
BO€ MPOM3BOACTBO MO 3-HM TEXHONOM UK
B TSMC n Samsung (FinFET n GAAFET,
COOTBETCTBEHHO) 3anyLIeHO TONbKO BO 2-M
nonyroauun 2022 r.

OfHaKO MoKa YTO MOXHO KOHCTaTMpPO-
BaTb, YTO B PbIHOYHOM OTHOLWeHUN TSMC
Ha TeKyLuMin MOMEHT BbinrpbiBaeT. Apple,
AMD, NVIDIA, Intel, ocHOBHble 3aKa3unku
NPOAYKLUMM MO 3-HM TEXHONOTUK, CAenanu
CTaBKY UMeHHO Ha TSMC, a He Ha Samsung,
cnpaBeAnBO nofaras, YTo nepexon
Ha HOBYIO TEXHOJIOT VIO BCErAa NoHavany
COMPOBOXAAETCA HE TONbKO BPEMEHHBIM
CHUXXEHVEM BbIXOAa FOAHbIX, HO 1 Tpya-
HOCTAMM C afjanTaumen pa3paboTumKkoB
NX M34ennii K HOBbIM MpaBusiaM NpoeKkTu-
POBaHVA U BO3MOXHbIM olInM6Kam. LieHa
TaKNX BO3MOXHbIX OLUMGOK C ABYX CTOPOH,
BKJIloYatowWwaa cTOMMoCcTb $OTOMACOK,
MUNOTHBIX UHXEHEPHbIX MAPTUIA NIACTUH
N NOTePAHHOro BPEMEHU, — [EeCATKN M-
JINOHOB [0JINIAPOB.

B pamkax 3-HM npouecca KomnaHua
TSMC npumeHAeT HOBbIN NoAXoA nopj
Ha3BaHMem FinFlex. 9To HOBOe «MeHI0»,
KOTOpOe No3BONIAET TakMM pa3paboTuu-

N3E 2-2 Fin

* 0,72 - nnowagb
* +23% - vactota
o -22% - aHepronoTpebnexve

N3E 2-1 Fin
* 0,64 - nnowanb
* +11% - yactota
o -30% - aHepro-

notpebnetve,

YacToTa, My

N3E 3-2 Fin
* 0,85 - nnowaab
* +33% - yacToTta
o -12% - aHepro-
notpebnexve

!

N5 2-Fin

Mnowagp sapa, MkM?2

Puc. 5. Moandukaumm 3-um texnonorum FinFlex TSMC
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Tabnuua 3. CpaBHeHNe NPON3BOACTBEHHbIX MOLLHOCTEl NAacTul Samsung u TSMC B 2016-2021 rr. no Bcem Texnpoweccam (TbiC. WT. NAACTUH @XKeMecAYHO)

861 927 932 977

TSMC 783 1023
Samsung Foundry 237 297 321 333 376 443
CooTHoLweHne TSMC/Samsung 33 29 29 2,8 2,6 23

kam unnos kak AMD n NVIDIA HacTpanBaTb
CBOW NPOEKTbI 4717 NOBbILLEHNA NPON3BO-
OUTENIbHOCTU B Pa3HblX 061acTAX Ans 3-HM
n3genuin. TSMC yTBep)KaaeT, 4To NpuyrHa
npefocTaBNeHnA KIMEeHTaM HeCKOJIbKUX
BapWaHTOB 3aK/104aeTCA B TOM, YTO B 3TOM
HarpaB/ieHUn paboTbl BCe ABNAETCA KOM-
NPOMMNCCOM.

Hanpumep, B ogHOM cLeHapumn Knu-
E€HTY MOXeT noTpeboBaTbca abconoTHas
MaKc/MMasnbHaa TakToBaA YacToTa 1 Npo-
N3BOAUNTENBHOCTb, @ B APYTOM CLieHa-
pyn NepBOCTENEHHOW 3ajayeit MoXeT
OKa3aTbcA BblcOKana 3QPEeKTUBHOCTD.
[locTnub 0b6enx Lenein B pamkax ogHOro
aun3aliHa He npocTo. 1nAa ocywecTene-
H¥MA 3ToM uenm TSMC BnepBble Npea-
JIOXKUT pa3Hble BapuMaHTbl KONMYecTBa
pebep 13 pacueTa Ha OANH TPaH3UCTOP.
Bcero TSMC npefnoxut YyeTbipe Bepcun
cBoen TexHonorum N3: nCXoaHbIA 3-HM
Texnpouecc U Tpy BapmaHTa, NOBbILLA0-
wre nn6o NPon3BOAUTENBHOCTb, TN60O
3pdeKkTMBHOCTb, NM6O pasmep (cTou-
MOCTb). Bce ueTbipe Bepcum TexHonorum
TSMC N3 no3BonAlT NPUMEHUTb NOJb-
30BaTenbckue KoHourypauum FinFlex.
BapuaHTbl Ha Bbi6op: 3-2 FIN, 2-2 FIN
n 2-1 FIN, 4yTOo NO3BONUT KOMMNAHUAM
OCYLWeCTBAATb TOYHbIA KOHTPOJb Haj,
KOHCTPYKLMeN CBONX 3-HM U3JeNnii.

CraHpapTtHoe nsgenuve TSMC N3 ¢ KoH-
durypauyumen FinFlex 6yget 3anyweHo
B Npoun3BoAcTBo B 2022 r. B nanbHenwem
0XMAAeTCA NoABJIeHVe BapMaHTOB, NMOKa-
3aHHbIX Ha pucyHKe 5 [43]. Kaxkabin n3 Tpex
BapMaHTOB JaeT pasHble NperMyLlecTBa.
Cxema 3-2 obecrneymBaeT BbICOYANLLNIA
ypOBeHb NpounsBoanTenbHocTU. KoHou-
rypauyua 2-2 npeacTtaBnaeT coboi Kom-
NPOMUCCHbINA BapUaHT C YNyylleHNAMM
BO BCEX Tpex HanpasneHmax: 3gdeKkTus-
HOCTb, pa3mep KpucTannia u nponssoau-
TenbHOCTb. Cxema 2-1 ABnAeTcA Hanbonee
3 deKTUBHOM.

KnueHT MoxeT cMeLwmBaTh 1 coyeTaTtb
pasHble TUMbl pebep Ha OAHOM U TOM Xe
Kpuctanne. Hanpumep, MOXXHO 1CNONb30-
BaTb HECKOMIbKO 610KOB 2-2 1 OAUH 610K
3-2 nopo6HO TOMy, uTO Intel Ha3bIBaeT
«TMOPUAHBIM» AN3alHOM. XOTA Npou3s-
BoAcTBO N3 HauHeTcA B 3TOM rogy, Bapu-
aHTbl noABATCA B ceTu B 2023-2024 rr. nog,
Ha3aHuAMM N3E, N3P 1 N3X. N3E obecne-
ynT 6onee BbICOKYIO NPOV3BOANTENIbHOCTb
no cpaBHeHuto ¢ N3 1 NoABMTCA Yepes roa
nocne N3. Mocne 3toro gebiotupyiot N3P
1 N3X, opueHTNpOBaHHbIE Ha BbICOKO-
BOJIbTHblE n3genna ana npoaykuun HPC.

TSMC, noxoxe, roTOBUTCA K butee
B 2024 1 2025 rr. OXungaeTcs, YTo UMEHHO
Toraa Intel Takke oTkaxketca ot FinFet,
nepenpsa Ha TpaHsmctopbl RibbonFET
B cBoeM Texnpouecce 20A. CrpaTte-
rva Intel IDM 2.0, o3ByueHHasa pyKkoBoj-
CTBOM KOMMaHuu, npu3sbiBaeT K 2025 r.
nonyuynTb «6eccnopHoe NNAepPCTBO»
B NPOM3BOACTBE MOJYNPOBOLHUKOBbIX
KOMMOHEHTOB. VIMeHHO Torga 6yneT pas-
BepHyTa TexHonorua TSMC N3X, koTopas
ABNAETCA CAaMOI MOLLHON UTepauunen Tex-
Honoruu FinFlex.

Mo HeodMUMaNbHBIM AAaHHbIM, elle
[10 MaCcCOBOTrO 3anycKa NaacTuH No Tex-
npoueccy N3E Ha cTagum oTpaboTKm
TSMC ypanocb fo6UTbCA BbICOKOTO BbIXO-
[1a TOAHbIX CTaTUYEeCKON onepaTUBHON
namaTn SRAM (okono 80%), normyeckmnx
MUKpocxem (80%) 1 rofHbIX KONbLEBbIX
reHepaTopoOB C NOATBEPKAEHHbBIM pecyp-
com (92%) [44].

TSMC Bceraa oTnmMyanacb He TONbKO
BbICOKO3OPEKTVBHBIMU NCCNEAOBAHNAMM
B pa3paboTKe HOBbIX U MEPCNEKTUBHbIX
TEXHONOTNI, HO N CBOEBPEMEHHOW Noja-
rOTOBKOW HOBbIX MPOW3BOACTB ANA HUX.
TaBaHbCKWIA TMraHT COOBLNJI, UTO HOBOE
npeanpuAaTue No NPOou3BOACTBY 1-HM
ynnoB ByAeT NOCTPOEHO B UHAYCTPUANb-
HOM napke B paioHe JlyHTaHb, rae y TSMC
yXe nmeloTca ABa 3aBoja no cbopke
1 TeCTUPOBAHMNIO MUKPOCXEM.

Mo pe3synbTaTam ony6aMKOBaHHbIX
nccnepoBaHUM KOMMNAaHWKM yaanoch
COBEpPLWUTb TEXHOJIOTUYECKNI NPOpPbIB
B 3TOW TexHonoruu. JleTom Tekyuero
roga 6oy o6HapofoBaHbl pesynbTaThl
coTpyaHunyectsa TSMC ¢ MaccauyceTckum
TEXHONOTrMYeCcKUM NHCTUTyToM (MIT)
1 HauroHanbHbIM yHUBepcmTeToM TaliBa-
HA (NTU) no co3gaHuto 1-HM TpaH3ncTopa,
MeTanIn3aumnm N OMUYECKNX KOHTAKTOB
ONA Hero, NpeACTaBNALWNX CEPbe3HYI0
npo6nemy 13-3a reoMeTpuYeCcKnx orpa-
HUYEHUI MPU CTOMb MalblX pasmepax
[45]. MpopbIB CBA3aH C HOBbIM Habopom

MaTepuanos, KOTOpPble MOryT cO3aBaTb
OAHOCJIONHblE NN AByMepHble (2D) TpaH-
3MCTOPbI B UMne Ana macwtabupoBaHus
obuwel NNOTHOCTU C KO3GPUUNEHTOM,
COOTBETCTBYIOLWMM KONNYECTBY CNOEB.
KomaHngabl u3 TSMC n MIT nponemoH-
CTPUPOBaNM HU3KOOMHbIE OMUYECKME
KOHTaKTbl C CYLeCTBYOLWMMM NOAYNpo-
BOOHMKOBbIMM MaTepuranamm, Bkoyan
ancynbdug monubaeHa (MoS,), ancynbdug
Bonbdpama (WS,) n anceneHna sonbdppama
(WSe,).

B Ill KB. KOMNaHWM yganocb onpas-
[aTb COBCTBEHHbIE MPOTHO3bl MO BbIPYY-
Ke, KOTopadA Bblpocsia B rofOBOM
CpaBHeHMM Ha 36% pJo 20,23 mnpg
[OJ1. BO MHOTOM 6narofapa npoayk-
UMM No 5-HM npoueccy, 4ONA KOTO-
POl B COBOKYMHOW BbIpy4Ke BblpoCia
c 21 cpa3y po 28% [46]. YncTasa npu-
6bIfib NpU 3TOM yBENUYMNacb Ha 80%
0o 8,8 mnpg Aonna., HO pasMepbl Kanu-
TallbHbIX 3aTpaT Ha TeKYLWMN roa nna-
HUpyeTca cokpaTuTb ¢ 40 go 36 mnpa
[ONN. B CBA3UN C COKpaLleHNeM pbIHKa.
B uenom, BbINyCcK NpOAYKLUM MO HOP-
Mam MeHee 8 HM cocTaBui 54% B 06b-
eme BbIpyUKWU.

Samsung. MHOronpodubHbIA XKHO-
KOPEeWCKNI FMraHT y>Ke HeCKObKO NeT
LEMOHCTPUPYET CTPEMIIEHNE He TONbKO
6bITb MMPOBbLIM IMAEPOM MO NPOAAXKam
nonynpoBOAHNKOB, YTO eMy Nepuoamn-
Yecku yfaeTca, OTOABUHYB Ha BTOPYIO
CTPOUKY cnabetolyto Koprnopauuio Intel,
Ho 1 onepeantb TSMC no cambim nepego-
BbIM TEXHOJIOFMAM, O YEM MOKA FOBOPUTb
paHo. HekoTopble 3KcnepTbl Bblpa)katoT
060CHOBaHHblE COMHEHUA B TOM, YTO
Samsung B 0603p1MMOM BpeMeHU yaacT-
ca npes3onT TSMC No pbIHOYHbIM MOKa-
3aTeNiAM OTAAUYM OT HOBbIX TEXHONOTUA.
JIlo6onbITHYIO aprymeHTauunio HegoCTu-
KMMOCTU 3TON Lieniv NPUBOAUT pefaKkTop
XypHana Active and Passive Electronic
Devices PobepT KactennaHo (Robert
Castellano) [47]:

Tabnuya 4. CpaBHeHNEe NPOU3BOACTBEHHbIX MOLLHOCTEl Samsung
1 TSMC no Texnpoueccam 7—-5-3 HM (TbIC. WIT. NNACTUH eXeMeCcAYHO)

TSMC ‘ 2019r. 2020r. 2021r.
7Hm EUV 105 140 140
5HM 90 120
3 HM 30
Samsung 2019r. 2020, 2021r.
7 Hm EUV 20 25 40
5 HM 5 35
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Tabnuua 5. OcHoBHble 3aKka3uuku TSMC v ux gonu 3aKkasos B 2019-2021 rr.

2019r. 2020r. 2021r.

24,0% 24,2% 25,4%

15,0% 12,8% 0,0%
Qualcomm 6,1% 9,8% 7,6%
NVIDIA 7,6% 7,1% 5,8%
Broadcom 7,7% 7,6% 8,1%
AMD 4,0% 7.3% 9,2%
Intel 5,2% 6,0% 7,2%
MediaTek 4,3% 5,9% 8,2%

- o6bwas mouwHoctb TSMC no Bcem
Texnpoueccam B 2,3 pa3a 6onblue,
yemy Samsung, 1y Hee 2,5-KpaTHoe
NpenmyLLecTBO B JOXOAax Mo STomMy
npodunto (cm. Tabn. 3).

- NPOMW3BOACTBEHHbIE MOLHOCTY TSMC
B 7-HM npouecce B 3,5 pa3a 6osblue,
a B 5-HM — B 4 pa3a NpeBbILLaloT MOKa-
3aTenb Samsung;

- NPOMW3BOACTBEHHbIE MOLHOCTY TSMC

6bII NPUMEPHO B 5-6 pas Bbllle

B 7-HM npouecce B 2019-2020 rr.

n B 3,5 pasa - 2021 r. B 5-um npo-

uecce emkocTb TSMC npumepHo

B YeTblpe pasa bonblue (cm. Tabn. 4);

TSMC obcny:xmBaeT 6onee 460 Knu-

€HTOB, KOTOpble ABNAITCA Begy-

WM MUPOBLIMU KOMMAHWAMM,

3aHMMaWUMncs 6ecnpoBoaHbIMA

TexHonornamu. K sTum KomnaHum-

AM oTHocATcA Apple, Broadcom,

HiSilicon, AMD, MediaTek, NVIDIA,

Qualcomm u Intel (cm. Ta6n. 5).

B 2020 r. Samsung ncnonb3oBana

60% cBOEro YMnoOBOro NPon3Boa-

CTBa ANA BHYTPEHHEroO NCMOJb30-

BaHUA, B NEPBYI0 ouepeab Afa unna

Exynos gns csBoux cmapTtdOoHOB.

OcCTaBLWAACA YaCTb MOLLHOCTEN Oblna

nonyyeHa OT HE3aBUCUMbIX KITNEH-

ToB — Qualcomm (20%), a apyrue 20%

6b111 pasgeneHbl mexxkay NVIDIA, IBM

n Intel.

OTcTaBaHue B TexHonoruu EUV ctano
npuynHon toro, yto TSMC onepeguna
Samsung Ha 0fHO NnokoseHue. B TeyeHne
2020 r. Samsung npuob6pena B ob6Lwen

cnoxHocTu 25 cuctem nutorpadum EUV,
a TSMC - okono 50, uto orpaHNymnT Knu-
eHTCKylo 6a3y Samsung, MOCKONbKY pocT
ee Npor3BOACTBEHHbIX MOLLHOCTeW byneT
caepkmBaTbca otcyTcTBnem EUV-cncrem
N HeO6XOAMMOCTbIO pe3epBNpPOBaHMA
MOLHOCTEN ANA NPOU3BOACTBA CBOE-
ro npoueccopa Exynos. Samsung 6yget
NocTeneHHO CoKpaljaTb TeXHONOrnye-
CKWIA pa3pblB, Nepexoana Ha nepefoBblie
apxuTeKkTypbl, BKntoyaa GAA n MBCFET
Ha 3 HM C BO3MOXKHOCTbIO Nepexoaa K-
€HTOB Ha Samsung npw Hanuuun csobopa-
HbIX MOLHOCTelN. Ho pa3pblB B MOLLHOCTK
COXpaHuUTCA.

B ntone Samsung coobwuna o Havane
NMOCTaBKM NEPBbIX B MUPE YMMOB, N3rOTOB-
JIeHHbIX no npoueccy 3 Hm [48]. MepBbiM
KNMeHTOM Samsung cTana K1Tanckasa Kom-
naHuna PanSemi, cneynannsmpyowasaca
Ha ob6opyaoBaHUW ANA MaHWHIa KpuWm-
ToBanoThl. Kak 3aAaBUN npeacTaButenb
Samsung, y HOBbIX 3-HM YnMnceToB ANA
MalHMHroBoro o6opynoBaHua Ha 23-45%
60siee BbIrOfHOE OTHOLWEHNE BblUMC-
NINTENbHON MOLWWK K SHeprosatpaTam
B CPaBHEHWM C NOKa3aTeNAMUN YUMCETOB,
Npoun3BeAeHHbIX C MomoLblo 6onee 3pe-
JIbIX TEXMPOLLeCCOoB.

B AanBape 2021 r. noABMNOCL coobLe-
HVie 0 BO3HMKHOBEHMN Y Samsung Henpepa-
BUAEHHBIX Npo6em ¢ pa3paboTkoi 3-Hm
Texnpouecca. MogpobHOCTM 06 X Xapak-
Tepe He pacKkpblBanuncCb, OJHAaKO CTano
N3BECTHO, YTO 3aTPyAHEHNA BO3HUKIN
He cob6CTBEHHO C pa3paboTkoi GAA,
a C COMyTCTBYIOLWMNM «KJTIOYEBbBIM Y3KUM
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Puc. 6. Bbixop rogHbix ana npoueccos N3E, N5 komnaHun TSMC Ha pa3HbIx cTafuaX NoAroToBKN 40 Hayana

3anycKka npoM3BoACTBa

MecToM» TexHonornu. Mo HeodurumanbHbIM
CBEAEHVAM, UMEITCA TaKXe Npobriembl
C BbIXOJOM rOfHbIX Y/MOB.

B cepegnHe mapTta pykoBoacTBy
Samsung yXe npuwaocb oTBeyaTb
Ha BOMPOC O NPUYMHAX BbICOKOIO YPOBHA
6paka cpefy 5-HM 4MnoB, HO CyLeCcTBO-
BaBLUee NONOXKeHNe fen 6bino NPU3HaHO
HeunsbeXHbIM 1 nonpasrMbim [49]. OgHa-
Ko KomnaHuto Qualcomm, KoTopas paHee
NpVHANa peLleHre 0 pa3MeLLeHr Y 3aKa3oB
Ha npoueccopbl Snapdragon B Samsung,
Takoe 06bsACHEeHUE He YAOBNETBOPUIIO,
1 GbINO NMPUHATO pelleHre O NepeHoce
B TSMC npon3BoACcTBa He TONbKO 5-HM,
HO 1 7-HM unnoB. Mo HeodrUManbHbIM
ZaHHbIM, Samsung npeanarana Qualcomm
YPOBEHb BbIXOAA FOAHbIX 5- 1 4-HM npo-
yeccopos B gnanasoHe 35-50%, n 3Tto
ABHO He MOTJ10 YCTPOUTb aMepPUKaHCKOro
K/IMEeHTa C y4YeTOM TOro, YTO aHaNOTUYHbIN
nokasatenb TSMC npv nogrotoske v 3any-
cKe 5- 1 3-Hm npounssoAcTea coctasmn 80%
(cm. puc. 6).

Bo3mMoHO, n3-3a atoro Qualcomm
pewwnna Takxe nepepaTtb 3aKa3bl
Ha BbIMYCK CBOMX MepBbIX 3-HM NpoLecco-
poB komnaHum TSMC. Mo HeodurumanbHon
nHbopmaLmu, peLleHre HanpPAMyo cBA3a-
HO C Npo6neMamMu B OCBOEHWM TONOIOT K,
KOTOopble 06epHYNNCb BbICOKMM MPOLEH-
TOM 6paka Ha TeCTOBOM NPOU3BOACTBE.
NVIDIA Takxe peLurna BOCNONb30BaTbCA
ycnyramy TSMC gna Bbinycka cnepyioLuen
JINHENKN 5-HM rpaduryecknx npouecco-
poB RTX40 n paxe BHecna npeponna-
Ty. Ho Bo Bpema 6puduHra B oktabpe
npepcTaBmTeny Samsung coobwmnm, 4yto
Qualcomm HaxoauTCcA cpean KNNEeHTOB
KOMMaHUK, He YTOYHUB 3aKa3blBaemyto
NpoAyKLUMto.

CnepyeT yuecTb, UTo Samsung He ABNA-
eTcA yncTon GayHApU-KOMMNaHuen u,
B oTnyme ot TSMC c ee 6onee yem 20-neT-
Hel uctopuen, He obnagaeT Taknum yHU-
KanbHbIM OMbITOM BEAEHWA 3TOrO OM3Heca
N ero SKOHOMMKM, a 3HauunT, byaeT npo-
UrpbiBaTb B BbIXOAE FOAHbIX TaiBaHbCKOMN
KomnaHuu. Mpu NPoYnxX paBHbIX Napame-
Tpax 3TOT npourpbiw 6yaeT onpegensto-
MM apryMeHTOM.

Cnepytowmin 2023 r. foMmKeH AaTb OTBET
Ha rnaBHbI BONPOC: yaacTca im Samsung
U3BneYb MNONb3y 13 PUCKOBAHHOIO pelle-
HWA cAenaTb CTaBKy Ha HOBYIO TEXHONO-
ruto GAA Ha 3-HM npouecce 1 CTaHyT nn
LOCTUrHYTbIE NPerMyLLeCcTBa TEXHUYECKUX
rnapameTpPOB YMMOB MO 3TON TEXHONOM MM
B cpaBHeHun ¢ FinFlex TSMC goctaTouHbIM
1N BECOMbIM apryMeHTOM /1A KIIMEHTOB.
OueBUAHO, 4YTO 6€3 peleHns npobnemsl
NOBbIWEHMA BbIXOAa FOAHbIX pe3ynbTaT
6yneT oTpuLaTeNbHbIM.

Tem BpemeHeM Samsung o6Hapopo-
Basia MnaHbl MO 3anycKy 2-HM npouecca
B 2025 . n 1,4-Hm npouecca B 2027 r.,
COOTBETCTBEHHO. Kak 1 reomeTpua 3-Hm
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Texnpowuecca, 3T HOBble TPaH3UCTOPbI
O6yayT OCHOBaHbI Ha apxutekType GAA
[50]. Samsung yTBepxAaeT, 4TO MHOTOMO-
cToBoOW noneBou TpaHaucTtop (MBCFET)
1 ero 3anaTteHToBaHHadA TexHonorua GAA
MCMOJb3YIOT HAHOMUCTBI C GoMee LWNPOKKU-
MM KaHanamu, yto obecneyrBaeT 6onee
BbICOKYI0 MPOV3BOAUTENBHOCTb U 60Mb-
LYt0 S3Hepro3dPeKTUBHOCTb, YeM TEXHOSO-
rm GAA, ncnonb3yioLme HaHOMPOBOJIOKY
c 6onee y3KMMI KaHanamu. OTo No3BoNAeT
Samsung perynnmpoBaTb WNPUHY KaHana
HaHOJNINCTa, YTOObI ONTUMM3NPOBATL SHEP-
ronoTpebneHvie N NPON3BOANTENBHOCTb
LN BbINONTHEHNA APYruX TPeboBaHWA.

Samsung Takxe obHapopoBana
nHGopMaL Mo O HOBOW CTpaTeruu Nnoa
Ha3BaHuem Shell-First no nHeectnyun-
AM B MPOW3BOACTBEHHbIE MOLHOCTHU.
Samsung 3asABWa, YTO, B MepBYyio oye-
peanb, 6yaeT cTpoOUTb YMCTble MOMeLle-
HNA HE3aBMCMMO OT PbIHOYHbIX YCJIOBUN,
a npy Hanuumm cBO6GOAHbBIX MOMeLLEeHN I
npor3BOACTBEHHOE 060pYyAOBaHMe bygeT
yCTaHaBNMBATbLCA MO3XKe U M’MOKO HacTpa-
MBaTbCA B COOTBETCTBMM C NOTPEOHOCTA-
MV NPOM3BOACTBA MUKPOCXEM. Samsung
nnaHnpyeT NOCTPOUTb NPOU3BOLCTBEH-
Hyto nnHuto Shell-First Ha cBoem HoBoM
3aBofe B Tennope (wTt. Texac), KOTopblii,
KaK O’KMAAEeTCA, HAYHET KpynHOCepuiiHoe
npon3soacTso B 2024 r. C NCNONb30BaHMEM
OfHOrO 13 3-HM MPOLECCOoB.

B okTabpe nossunacb nHGopmaums,
4YTO Samsung NPUOCTaHOBMMA CTPOU-
TENbCTBO NOMYNPOBOAHUKOBOrO 3aBoAa
B Ternope. OTCpoYKa BO MHOIOM BbIrnAanUT
KaK peakuua Ha crnaj Ha MUPOBOM PbIHKe
MUKpocxem [51]. I3HauanbHO TeXHOrnraHT
nnaHYpoBan HayaTb YCTaHOBKY NpPon3Boa-
CTBEHHOro 060pyA0BaHMA yXKe B OKTAGpe
cnepyoLero roaa, Ho, Mo AaHHbIM UCTOY-
HWKOB, MPULLNOCH OTAOXMWTb Ha4yano cooT-
BeTCTBYLOLWMUX paboT fo AeKabps, a npu
HaunxyaLem cueHapun — n fo 2024 r. Crpo-
nTenbcTBo $pabpuku P3 B tOxHOI Kopee,
KOTOpPOE MNaHNPOBANOCh 3aKOHUNTb YxKe
K KOHLY TeKyLlero rofa, noxoxe, Toxe
6yneT naTV MeasieHHee, YeM OXKMAANOCh.

Intel. 2022 r. He cTan nepenoMHbIM ANA
Hekorpa 6e3ycnoBHOro nuaepa MMpoBo
NnonynpoBOAHNKOBOWN MUKPOISIEKTPOHM-
Kn. KomnaHua npofonkaet UCnbITbiBaTb
KPW3UC, N3 KOTOPOTO ee He MOXeT BblBe-
CTW HOBbIV FeHepanbHbI aupekTop Mnt
lencuHrep, HECMOTPA Ha BCe BO3/araBLUy-
ecA Ha Hero Hagexabl. B ogHom 13 cBomx
cTateli 06 Intel aBTop HacToAwWeln cTaTbn
oTMeuYan, Yto nporpamma npeobpasosa-
HWUIA KoMNaHuW oT lencuHrepa npowvssena
Xopoluee BrneyateHne 1 rnaBHbIM ABNAN-
CA BONpocC o ee peanusayum [52].

B nonb3y ctpateruu lfencuHrepa 6o110
MHOTO GpaKTOPOB, BK/IOYAA BbICOKYIO TeX-
HUYECKYI0 KOMMNEeTEHTHOCTb, 30-NeTHUN
onbIT paboTbl B Intel go yxopa us kom-
naHWy, HAMepeHNA NO peopraHn3auum

noppasfgeneHnii Npon3BoACTBa YMMOB
1 paspaboTKu, opraHusayna ¢ayHapu-
6u3Heca, KagpoBoe 06HOBIEHNE, N1066U-
poBaHyie 6I0AXKETHOTO GUHAHCUPOBaHNA
T.A.

KnioueBbiMy Npobriemamu ABAANNCH
He TONIbKO peann3aunsa niaHoB, HO U BOC-
CTaHOB/EHNe AOBepUA aKLMIOHEPOB, yTe-
PAHHOTO KOMMaHuen N pykoBo4CTBOM
B Moc/iejH/e KPU3UCHbIe ANA Hee rofbl.
Kak oTmeuan aBTop, npobnemoii ctpate-
run lencuHrepa B oTHoweHun Intel mornu
CTaTb OYEHb BbICOKME 3amnlaHNPOBaHHbIe
VHBECTMLMN B pa3Mepe COTeH MApA JOII.
anAa nprobpeteHnsa Tower Semiconductor,
CTPOUTENIbCTBA HOBbIX KPEMHUEBBIX 1 C60-
pouHbix dabpuk 3a npegenamu CLUA. Takne
HarpysKu Ha GI04>KeT KOMMaHUW ABNAIOTCA
Npo6EMHbIMU JaXe B NepUoA pocTa KOM-
naHun, a BO BPeMs ee KpU3nca OHM OYeHb
onacHbl.

ABTOp 3ajaBanca pUTOPUYECKUM
BOMPOCOM: He WWMPOKO NN 3aMaxHynca
lencuHrep B aTMx pacxopax 1 NOHPaBUT-
CA NN 3TO akuMoHepam? B npownom rogy
1 B Hauane Tekyllero rofa euie He 6bino
NoOAO3PEHU O BO3IMOXHOW peLeccum
B MUPOBOI SKOHOMUKE, 1 MHOTME yCneLw-
Hble KPYMHble KOMMNaHUW NAaHMpoBanu
6oMblIVe NHBECTULMN B pacliMpeHne
NPOU3BOLCTBA, CNPOBOLMPOBaHHble fedu-
LMTOM NONYNPOBOAHUKOB B KOBUHbIN
1 MOCTKOBUAHbIV Nepuroa,.

OpHaKo OHUM He HaxoAWNCh B KPU3K-
ce, N OCHOBHbIe KOHKYpeHTbI Intel (TSMC,
Samsung) MOrN PaccUMTbIBaTb, UTO Aaxe
naZeHne MMpPOBOI SKOHOMUKIY He NpurBe-
[eT K Pe3KOMY CHUXEHUNI0 KOHTPaKTHOro
npoun3BoACTBa NACTUH No 3-5-7-Hm Npo-
ueccam bnarogapa cBOEMY MOHOMOJIbHO-
My nonoxeHuto. LLnpokunit accopTumeHT
npoaykuuu Intel n otcyTcTBrE Y HEe Npo-
M3BOACTBA, KOTOPOE TOMbKO CO3[1aBasioch,
He AaBasniv NPOLLECCOPHOMY MMraHTy Takmx
npenmyliecTts. HauaBwanaca peueccna
MUPOBOW SKOHOMUKIM 1 pe3Koe nageHue
Cnpoca Ha KOMMbIOTEPHYIO TEXHUKY, ABNA-
IOLLYI0CA OCHOBHbIM NPUAOXeHNeM Ana
npoaykuun Intel, B ewe 6onblien mepe
YCNOXHWUN NONOXeHWe KoMnaHuu. To, uTo
0717 KOHKYPEHTOB ABNAETCA BPEeMEHHON
npo6nemoii, ans Intel moxeT cTaTb KaTa-
cTpodoin.

Tenepb NOHATHO, YUTO KOMMAHWA XUBET
He Mo cpefcTBam 1 fencuHrepy Heobxoaum-
MO ObIJI0 HaUMHaTb C KEeCTKOW OI0AKETHOW
SKOHOMUWN N CHUXEHNA ce6ecToMMOCTH
npoaykuuu. Il kB. 2022 r. ctan gna Intel
npoBanbHbIM. Bbipyyka kKomnaHuy ynana
Ha 15% 3a rog n coctasuna 15,3 mnpg
[ONN., @ YncTaa NpubbINb COKpaTUnach
Ha 59% ¢ 5,9 go 2,4 mnpp pnonn. B cermeH-
Te KOMMbIOTEPHbIX MUKPOCXeM NageHune
cocTaBuio 17%, a B cerMeHTe MUKPOCXeM
LNA LeHTPOB 06paboTKM AaHHBIX U UCKYC-
CTBEHHOrO UHTENNEKTa, BKJI0UaA cepBep-
Hble npoLeccopbl — 1 BoBce 27% [53].
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AHanNUTUKM NPOrHO3MPYIOT, YTO BbIPYY-
Ka Intel 3a 2022 r. cokpaTutca Ha 20%
1 COCTaBUT OKONO 64 MnpA fons. Pykosoa-
CTBO KOMMaHWM yxe 3aaBNNO O HeobXo-
ONMOCTW CHUXeHUA 3aTpaT Ha 8-10 mnpa
nonn. kK 2025 r. OgHako TakaA He3Hauun-
TeslbHaA SKOHOMUA He peLunT rnobanbHbIX
npobnem KomnaHuu. Kpome cHuxeHuA
onepaumroHHbIX pacxofos Intel nnaHmpyet
COKpaTWTb 3apniaTbl U NEPCOHar, BO3MOX-
HO, MOA06HO TOMY, Kak OHa 3TO cfenana
B 2016 ., yBONMB OKONO 12 ThIC. YENOBEK.

Intel npononaeT wwar 3a Wwarom ycry-
naTb Ha pPblHKe CBOEeMY rTaBHOMY KOH-
KypeHTy — komnaHum AMD. Kak 3aasun
rnaea Intel B ceHTAGPE, KOMMaHWA OCTNT-
na fiHa Ha pblHKe cepBepHbIX NpoLecco-
pos [54]. AMD yxe 13 KBapTanos nogpag
TECHUT CBOEro KOHKYpeHTa Ha 3ToMm
pbIHKe, NOCTENEHHO YBeNMUYMBas LOJI0
3a cyeT Intel n pocTurHys 20,2% pbiHKa.

OfHUM 13 Cepbe3HbIX CNacuUTeNbHbIX
WNCTOYHMKOB NOMOJNIHEHUSA BlofXKeTa KOM-
naHUM paccmMaTpuBaeTcA NojyyeHue
rocyfapCTBEHHbIX CyO6CUANIA MO «3aKOHY
0 yunax», a Takxe No Nporpammam pas-
pPaboTOK 1 NPOM3BOACTBa NPOAYKLUN ANA
MuHnctepctBa o6opoHbl CLA. C 31O
uenbto no nHuymatmee Intel 6bin1 co3gax
anbaHc USMAG (United States Military,
Aerospace and Government) c yyactu-
€M HeCKONbKUX KOMMaHWM, HaLeneHHbI
Ha Bbinyck npoaykuuu gnsa BIK [55].

PaHee komnaHua GlobalFoundries
TakXe noAnucana KOHTPaKTbl 1 NpoLuna
cepTudMKaumio Ha BbIMYCK NPOAYKLMN
ana MNexTtaroHa. o cux nop obe Komna-
HUW He NPoABNANM 6ONbLIOro MHTepeca
K paboTe C BOEHHbIMW, 11 HbIHE MPONCXO-
AAliee 06yCIOBIIEHO He TOMbKO XeNlaHneM
nonyuntb prHaHCMpoBaHue oT MNeHTaroHa
npv NageHnm MMPOBOTO PbIHKa, HO U peak-
LMen Ha pe3Koe yxyfLeHne reononmntmye-
CKOW 06CTaHOBKM, a TakXKe HapalyuBaHue
BOeHHoro noteHuunana CLUA.

Mo cnosam npesnpeHTa IFS (Intel
Foundry Services) Pangxupa Takypa
(Randhir Thakur), MuHuctepcTBo obopo-
Hbl CLLUA 3aHMMaeT nepBoe MecTo cpeau
3aka3uukos IFS; npu atom IFS nnaHupyet
CTaTb YaCTblo COBPEMEHHON Nporpam-
Mbl FeTEPOreHHON UHTErpYpPOBaHHOM
c6opkun (SHIP) MuHmnctepcTBa 060poHbI
CWA. >Ta nporpamma notpebyet ray-
60KUX 3HaHW TexHonorun Gate-All-
Around (GAA), no3Bonsiollein co3gaBaTb
3D-unnbl C BbICOKOW NAOTHOCTbIO TPaH-
3uctopos [56]. IFS 3aknounna ¢ MuHu-
CTepCTBOM 06OPOHbI NepPBOHaYaNbHbIN
KOHTpaKT Ha 250 MAH JoNna. Ha npo-
eKTupoBaHue n pa3paboTKy MUKpPO-
cxem. CnepyowWwmm warom, ¢ ropasao
6onblien N HeHa3BaHHOW CymMMoOnl,
6yneTt nponssBoacTeo, ecnu IFS cmoxer
COOTBETCTBOBATb ONpPeAeNieHHbIM Kpu-
TepuAM HauMoHanbHoW 6e3onacHoCTU.
BusHec MuHuctepctBa 060pOHbBI CTOUT
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okono 3 mnpg gonn. B rog, u IFS pac-
CUNTbIBAET NOJIYUYNTb NPENMYLLECTBO
nepej TakMmm a3naTCKUMM KOHKYpeHTa-
Mn kKak TSMC n Samsung. B HacToALwee
BpemA npumepHo 98% Ton Kommepye-
CKOV MUKPO31EeKTPOHUKK, OT KOTOPOW
3aBUCcMT MuHuCcTepcTBO 060pOoHbI CLUA,
cobupaeTca n Tectupyetca B Asnu,
1 MrHUCTepcTBY 060POHBI HEO6XOAMMO
CHU3WUTb 3aBUCUMOCTb OT 3apyOeXKHbIX
NOCTaBLYMKOB.

IFS, KpynHenwnmmn Kommepyeckumm
KnneHTamu Kotopoi asnaTca MediaTek,
Amazon un Cisco, 3a nepBbiii rog paboTbl
c mapta 2021 r. nonyyuna fJOXOA B pa3me-
pe 800 MAH Aosin. OTOT 06bEM HUUTOXKEH
Mo CpaBHEHUIO € 56,9 mnpg Aonn., KotTopble
Bepayulee npoussoactso TSMC 3apabo-
Tano B 2021 r. IFS npepnaraet arpeccus-
HYI0 TEXHONOTMYECKYI0 AOPOXKHYIO KapTy
1 obeLlaeT 3aKasymKam, 3aHMMaWmnmMca
NpoeKkTUpPOBaHNEM MUKPOCXEM, Yepes
HECKOJNbKO JIET OAHM U3 NTYYLINX MUPOBbIX
Texnpoueccos. IFS npeanoxut TexHo-
noruto Intel 18A (okono 2 HM) BO BTOpOIi
nonosuHe 2024 r., a K HacToALEMY Bpe-
MeHV NpeaoCTaBuIa KIMeHTam KOMMNIeKT
[ONA NPOEeKTUPOBaHMA NPOLLECCOB BepCUn
0.9 (PDK) ans Intel 16 (mexay 14 1 22 Hm).
Mo cnoBam Takypa, 3TO 03HayaeT roTos-
HOCTb MpoLecca K Npon3BoACTBY. Takyp
yTBEPXKAAET, UTO K KOHLy 3Toro roga 18A
PDK 6ynet nmetb Bepcuto 0.5, T.e. npouecc
HaXOAUTCA Ha CpeaHel cTagun paspaboT-
K1, HO BHe da3bl nccnegosaHusa. MNpu sTom
OTKPbITbIM OCTaeTCA BONPOC, Kak oTpa-
3UTCA Ha 3TUX MNJIaHaxX He TONIbKO KPU3KnC
B Intel, HO HauMHalOWWMICA MUPOBOI KO-
HOMWYECKNI KPU3KC.

®uHaHcoBble Npobnemsl B Intel He npu-
XOAAT NOOANHOUKe. 15 HoAbpA depepanb-
Hoe Xtopu B Texace 3aaBuno, 4to Intel
OONXHAa BbiNNaTUTb KomnaHum VLSI
Technology LLC 948,8 mniH gonn. 3a Hapy-
LWeHne ee NaTeHTa Ha KOMMbIOTEPHbIe
yunbl [57]. B mapTe npownoro roga 3Ta
KOMMaHuA yxe Bblurpana y Intel B cyge
B Texace 1CK Ha 2,2 MnpA AOJN. 3@ Hapy-
LeHre NaTeHTHbIX Npa., xoT4 Intel nogana
anennAuMIo Ha NprHAToe cyfebHoe peLue-
Hue. N aTto He nocnegHuin nck VLS| kK kom-
nbloTepHOMY ruraHTy. itorom ana Intel
MOTYT CTaTb U3AEPXKKN Ha CYMMY PaBHYIO
CTOMMOCTU HOBOW KpeMHM1eBon Gpabpuku.

B KoHUe HOA6pA noABMAUCH ewwe
ofHW nnoxue HoBocTu ana Intel. Mpu-
YMHOW UX NOABNEHNA CTano cooblyeHre
06 oTcTaBke rnasbl IFS PaHgxupa Takypa
[58] B cnepytowem kBapTane. Mo Heodu-
umManbHON MHPopMaLmMmM, ero CMeHNT
Paccen 3nBaHrep (Russell Ellwanger),
reHepanbHbIN AVPEKTOP HeAABHO KyrJleH-
Hol Intel nspamnbcko komnaHum Tower
Semiconductor. B Il kB. 2022 r. IFS nony-
yuna 171 MAH gonn., v Bcero npuMepHo
1,1% oT Bblpyuku Intel B 15,3 mnpg gonn.
Intel Tak>ke cokpaTmna cymmy noTeHumanb-
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HbIX BbINJIAT MO aKLUMAM, KOTOPbIe NOMyYnT
[encrHrep cornacHo KOHTPaKTY MO pe3yb-
TaTam paboTbl KOMMAHWMW.

CokpalleHune BbinaaT Mo akumam npo-
N30LWUJO NOCJIe TOrO, KaK MHBECTOPbI NMoXKa-
NIOBaNncCb Ha nnaH Intel no ysonbHeHnaAm
B TeueHue cnegyowumx Tpex net. Cyaa
no Bcemy, y [enicnHrepa noka He cnoxu-
JINCb OTHOLWEHNA CO MHOTMMM MHBECTO-
pamMu, He,oBONbHbIMWU GUHAHCOBLIMU
rnokasatefiAMy KOMMNaHUn. A eCniv yyecTb,
YTO TONbKO HelaBHO Ha3HAYeHHbIN 1 yXO-
aawmnn Panaxmp Takyp AaBnAaeTca cTas-
NeHHnKoMm lencuHrepa, He UCKITIOYEHO,
YTO B CKOPOM BPeMeH NHBECTOPbI TaKKe
npegbaABAT cepbe3Hble NpeTeH3nn caMo-
my lfencuHrepy. OnaceHnsa o HefOBONbCTBE
NHBECTOPOB, KOTOPbIE aBTOP 3TOMN CTaTbU
BblCKa3blBan B KOHLE MpOLWIoro roaa,
MOX0e, HAUMHAIT CObIBATLCA.

ASML. VickniountenbHoe NoJsioxe-
HMe 3Ton KoMmnaHuu n3 HnpepnaHgos
006YyC/IOB/IEHO €€ MOHOMONMEN Ha PbIHKe
Npon3BOACTBa CaMOro NepesoBoro NTo-
rpaduyeckoro o6opynoBaHunsa No Tex-
Honornam meHee 14 Hm. B Il kB. 2022 .
KOMMaHUs OTYMTaNacb 3a 06bemM Npogark
8 Mnpa eBpo C BafioBow Npubbinbio 51,8%
1 NpubbINbIO Ha akuuio 4,29 eBpo, UTO
Bbllle npexHero nporHosa. ASML oxu-
[aeT, YTo YncTan Bbipyyka B IV KB. 2022 1.
cocTaBuT 6,1-6,6 MmApa eBpo, a Banosas
npubbinb — oKoNno 49%. Oxupgaemblii
ob6bem nNpogak 3a Becb 2022 . COCTaBUT
21,1 mnppa espo.

OXnpgaeTca, YTo CTOUMOCTb ObICTPbIX
noctasok B 2022 r., KoTopasa npuseper
K 3afieprKKe B MOATBEPKAEHUN BbIPYYKU
B 2023 r., COCTaBUT OKOMO 2,2 MNP €BPO.
BbicTpbI Npouecc focTaBKy No3BonaeT
136exaTb HEKOTOPbIX UCMbITaHWIA Ha 3aBO-
e ASML, a okoHuaTelbHOE TECTUPOBaHMe
n odnumanbHan NnprvemkKa NpoBoOAATCSA
Ha o6beKTe 3aKa3uuka. B pesynbraTe,
cornacHo ASML, Bo3HMKaeT «OTCpoyKa
B NOATBEPXKAEHUN BbIPYUKM OT 3TUX NOCTa-
BOK 10 GOpManbHOM NPUEMKIM KITUEHTOM>.
STa HoBas dopma NOCTaBOK 06ycnoBfeHa
MHOTFONETHUM AedULMTOM Takoro obopy-
[OBaHUA 1 ASIMHHBIM CMIUCKOM 3aKa3uMKOB,
oxugatowmx ceoen oyepean. Tekywmm
o6bem 3aka3oB cocTaBnaeT 8,9 mapa
eBpo, B T.4. 77% oT npousBogutenen
JIOrMYeCcKUX MMKPOCXEM, a BCEro 3ansa-
HMPOBAHO K NocTaBke 60 yCTaHOBOK ANA
EUV- 1 375 DUV-nutorpadun.

ASML Takxe obnagaet UMMYHUTETOM
OT TPeX HEeMPUATHBIX TEKYLUX N OXN-
[laeMbIX PbIHOYHbIX KaTakNM3MOB: yXe-
cTovawwmxcs caHkumnm CLUIA k KuTtato,
NPOrHO3MPYEMOro CHUKEHNA MUPOBOTO
noslynpoBOAHNKOBOro pbiHKa B 2023 T.
M UMKNIMYeCKOro nafjeHua nponsBog-
CTBa MUKpoOCxem namaTu. Bcnegcteume
3TMX caHkumim ASML yxe He nocTaBnana
cuctembl EUV gnAa texHonornm meHee
14 Hm B Kutam, 1 gona KUTanckux 3aka3onB

cocTtaBuna 5%. Ecnn xe Takne noctaBKku
CTaHYT HEBO3MOXKHbIMU, MMEEeTCA Hemaso
APYTUX KNNEHTOB, FOTOBbIX KYMNTb COOT-
BETCTBYIOLYIO NpoayKuuio. Mpn nageHnn
MUPOBOTO PbIHKa 3aKa3unku 6yayT CHU-
aTb MHBECTULMN B 060pyAOBaHNe APYTrrX
TUMNOB, HO He B cucTtembl ASML, yuntbiBas
ANVHHDBI CMUCOK OXKMAAHNA.

PykoBogcTtBo ASML coobwmno o 3aka-
3ax Ha EUV-cuctembl ¢ BbICOKOWM yncno-
BOI anepTypoW, BocTpeboBaHHble TSMC,
Samsung u Intel. [pun nx cTommocTn cBblLe
300 mnH eBpo y ASML B 6nivikaiiwume rogbl
He BO3HMKHET onaceHunin 3a puHaHCOBbIe
rnokasaTtesnin 1 BbIpyyKy.

OpHako y ASML nmeetca ogHO KpariHe
Ba)KHOe KOMNeKTylolee YCTPONCTBO,
Jenatouwee npoussoacTeso EUV-cucrem
3aBucumbim ot CLWA. 3710 TexHonorua
N NCTOYHUK Nla3epHOro CBeTa, CO3[aHHbIN
6biBLWen KomnaHmern Cymer n3 Can-[uero.
JTa TeXHONOrnA ANA N1azepoB MOLHOCTbIO
250 kBT, npumeHaemasn B EUV-cuctemax,
6bina paspaboTaHa ele B paMKax pei-
raHOBCKOWN NpOrpamMmmbl 3B€3[HbIX BOWH,
MHOTUX yYeHbIX 13 KoTopor Cymer npuHaA-
na Ha pa6orty. MpaeutenbcTtso CLUA gano
paspelieHne ASML Ha NOKynKy KOMnaHum
Cymer, 04eBMAHO YCTaHOBUB OnpefeseH-
Hble OrpaHNyYeHnA No 3TON TEXHONOTNN,
MmetoLLel TakKe Ba)KHOe BOEHHOe Ha3Ha-
yeHune. OTclofa NOHATHO TO BAUAHNKE,
koTopoe nmeet CLLUA Ha KomnaHuio ASML
1 BbINYCK ee NpoAyKuun. 3To BAuAHME
006YCNOBNEHO HE YpEe3MEePHbIMU NONTHU-
yeckumn ambuumnamm CLUA, Kak cunTatoT
HeKoTopble, a NepefaHHbIMN amepUuKaH-
CKMMW TEXHOMOTMAMMN N KOMMOHEHTamMu,
6e3 KOTopbIX paboTa TakNX CUCTEM HEBO3-
MOXHa.

B Hoa6pe ASML npeactaBuna o6HoB-
JIEHHY0 HbOPMAaLIMIO O pacLUMPEHU NPO-
M3BOACTBA W MlaHax no Bbipyyke Ao 2030 1.
[59]. KomnaHna nnaHupyeTt yBennunTb
rofloBovi 06bem NponssoacTea fo 90 EUV-
cmctem 1 600 DUV-cuctem K 2025-2026 rT.
1 [0 20 cucTem C BbICOKOW YMCIOBOW anep-
Typou k 2027-2028 rr. B 2025 r. oxunpgaetca
rogoBoi goxof B 30—40 mnpg eBpo € Bano-
BOV NpubbIIblo 54-56%, a K 2030 r. rogo-
BOW goxop gocturHeT 44-60 mnpp eBpo
C BanoBow Npubbinbto 56-60%. ITmn
NPOrHo3amMy KOMMaHuA MNLWHWIA pa3 noa-
TBEPXKAET CBOI YCTOMUMBOCTb K Koneba-
HUAM PbIHKa.

BbiBOAbl

1. MNocne cTpeMnTeNnbHOro pocTa MMPOBON
nosyrnpoBOAHNKOBOW OTPaC/IV, BbIPOC-
wen Ha 25% B 2021 r. v BNepBble npe-
oponesLeit pybex npofax B 500 mnpa
[onn., NporHo3nposaswninca B 2022 .
pocT Ha 13-14% B TeyeHMe roga Bce
BpeMmsA KOPPEKTNPOBASICA Ha CHUXKEHME
v gocTtur 4%.

2. OCHOBHble NPUYNHbI CHUXXEHUA TeEMNOB
pocTa — KOBMAHaA aNUAEMUIA, PE3KNN



POCT reonoINTUYECKON HaNPAXEHHO-
CTV B MUPE, yCUAMBaoLLNeca BOEHHbIe
KOoHONUKTBI 1 caHkuumn CLUA k KnTato,
HamnpaBJ/ieHHble Ha ero SKOHOMMYeckoe
clilep’KMBaHMe 1 OrpaHNyeHmns B Nosy-
YeHNY CynepCcoBpPeMEHHbIX MONynpo-
BOAHWNKOBbIX TEXHOJOT A,

3. MnpoBasa sKOHOMMYecKana peueccun
CTana Hen3bexXHol, a MMPOBYIO NMOJy-
NPOBOAHNKOBY MUKPOINEKTPOHN-
Ky B 2023 r. oxxnpgaet cnag Ha 4-5%,
KOTOPbIN B Masion CTeneHn 3aTpoHeT
NPOV3BOACTBO NPOAYKLMU MO TEXHONO-
rmAm 3—7 HM, JOCTYMHOWN TOSIbKO ABYM
MUpPOBbIM KOMMaHuAM. [lanee, cornac-
HO MPOrHO3am, MUPOBYIO OTPACSIb XKAeT
TPEXNIETHUN LNKINYECKNIA POCT.

4. MpuHATbIn B CLUA «3akoH o unnax»
CTan Hanbonee BaXKHbIM B NMocsieHne
[ecATUNeTMA pelleHnem 1 CTUMYSIOM,
HanpaBfeHHbIM Ha pa3BuUTUE NpPO-
M3BOACTBA N CTPOUTENbCTBO MONY-
NPOBOAHWKOBbBIX NPeANnpPUATUN
no cynepcoBpeMeHHbIM TEXHONOTNAM
Ha TeppuTtopumn CLLUA, no3sonaowmm
CTpaHe NoBbICUTb CyBepeHM3aLuto Npo-
N3BOJCTBA MONYNPOBOAHNKOB.

5. CLUA npoponm unm nonnUTUKY OYeHb
3bPeKTUBHBIX CAHKLMOHHBIX OrpaHnye-
HUIA MO OTHOLLeHWIo K KnTato yepes sKc-
NMOPTHbBIN KOHTPOSb 1 BblAauy MLEH3NIA
aMeprKaHCKUM 1 MUPOBbIM KOMMaHW-
AM, NCNOJb3yloLWMM co3aaHHble B CLLA
TexHonorum, obopynosaHue n codT.
371 Mepbl 6yayT NoapbIBaTh HE TOMb-
KO KMTaNCKYI0, HO 1 MUPOBYIO MUKPO-
SNEKTPOHUKY, @ OHUM U3 HEMHOT X ee
6eHeduumapos moryT ctaTb CLUA.

6. YuntbiBana 60Mblly0 3aBUCMMOCTb
KUTaANCKOW 3NEeKTPOHHOW MPOMbILL-
neHHoctn ot CLUA 1 ee COO3HUKOB,
y KnTasa HeT waHcoB ofepxaTb nobepy
B CaHKLMOHHOV BolHe ¢ CLLIA n npose-
CTV YCKOPEHHOE MMNopTo3amellatoLlee
NPOV3BOACTBO CJIOXKHOWN NONYNPOBO-
AHUKOBOW NPOAYKLMN.

7.2022 . ewe He gan oTBeT NO TEXHONOIN-
YeCKOMY M PbIHOYHOMY MPOTUBOCTO-
AHM0 TSMC n Samsung, BbI6paBLINX
pa3sHble apxuTeKkTypbl FinFlex n GAA
ana texnpouecca 3 HM. B 2023 r. npe-
nmyuectsa TSMC B BbIxoe rofHbix
fenatot ee $aBOPUTOM MO PbIHOYHbBIM
3aKasam, Ho ecnm Samsung peLunT 3Ty
npobnemy, To 6onee 6bICTPOE OCBOE-
HMe HaHONNCTOBOW apxmTeKTypbl GAA
No3BONIUT KOMMaHUM obecneunTtb Nyy-
lwe napameTpbl MUKPOCXeEM U NONy-
YnTb NpenmyLlecTBa.

8. 10 MHEHMI0 HEKOTOPbIX IKCMEepPTOB,
obnapatoLas 3HaunTeNbHO 6ONbLIMMY
NPON3BOACTBEHHBIMM MOLHOCTAMN
BO BCEX TMMax nepefoBblX TEXHONOM-
YecKnX NPoLEeccoB 1 onbiToM payHApU-
6usHeca komnaHua TSMC He no3BonuT
KOMMaHUM Samsung nNpeB3oinTn ce6s
B TEXHONIOrNYECKON roHKe.

9. C yyeToM CTabUSIbHO 1 BbICOKOW fiHa-
MUKW Pa3BUTUA 1 NPOAYMaHHON CTpa-
Teruuv B nocnegHee gecsatunetne TSMC
MMeeT XopoLuye WaHCbl B camoe 6un-
Xanwee Bpema CTaTb MUPOBbIM NMAe-
POM NONYNPOBOAHNKOBbIX MPOAAXK.

10. B komnaHuu Intel npogonkaetca Kpu-
31C, NOATBEPANBLUNNA, YTO KOMMNAHWA
XUBET He No cpeAcTBam. ITOT KPU3NC
CBAA3a@H He TOMbKO C NajjeHNeM pbiHKa
1 MWPOBOIA peLieccrieit, Ho 1 ¢ 601b-
WUMWN TeKYLWMUMU GUHAHCOBBIMU
3aTpaTamu, BK/oYas paclunmpeHmne npo-
N3BOACTB NO BCemMy Mupy. banxanwmne
nepcrneKkTVBbI KOMMAHUW HeYTeLInTEeNb-
Hble — Intel xpeT cokpalleHune nepco-
Hana U1 )ecTKas 6o KeTHas SKOHOMUS.
PasHornacna mexpy nHsectopamu
N PyKOBOJCTBOM KOMMaHMWM yXe npu-
BeJI K YBOJIbHEHWNIO TON-MeHeXepoB
1 B 2023 r. MOTYT pacnpoCTPaHnUTbLCA
Ha camoro pykooguTtens Intel.

11. B cBA3M C pOCTOM MUPOBbIX BOEHHbIX
KOHOMMKTOB 1 HapaLLMBaHVEM BbiMycKa
OpyXna KOMMepYecKne nponssoanTe-
JI YUNOB N DNTEKTPOHHbBIX KOMMOHEH-
TOB HaUMHAIOT OYEHb aKTUBHO PaboTaTb
C BOEHHbIMY 3aKa3umMKaMu, YTO rapaH-
TUPYeT yBeNnyYeHne BOEHHbIX 3aKa-
30B Ha ANinTeNibHOE BpeMmA. ITO TaKxe
O3HayaeT HOBbIN 3Tan NpuUBIeYeHnA
COBPEMEHHbIX CMIOXHbIX M3Aenunin
MUKPO3NEKTPOHWKN 1 TEXHONIOT I ANA
co3paHua ele 6onee «yMHOro» opy-
XMA, No KOTOPOMy OTcTaBaHue Poccum
yBenuumTCA.

12. HexBaTKa Ha pblHKe cuctem ana EUV-
nutorpadum ot moHononucta ASML
cAepXnBaeT HapalwmnBaHMe NPons-
BOACTBEHHbIX MOLWHOCTEN MO BbiMy-
CKY YMNOB MO CynepcoBpeMeHHbIM
TexHonornam 3-10 HM, HO rapaHTu-
pyeT NOJIHYI0 3arpy3Ky 1 oTCyTCTBUE
burHaHCcoBbIX Npobnem y 3To Komna-
HUK B OivKalLwme roapl fake B nepuog,
peLeccMm MMPOBOW SKOHOMUKN. =
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