YKPAIHA a9 UA 11102833 a3 U
(51) MK
HO3K 3/78 (2006.01)

E

OEPXABHA CITY)XXBA
IHTENEKTYAJbHOI
BNACHOCTI
YKPAIHU

RS
[Nz

(12) ONUC OO NATEHTY HA KOPUCHY MOJAEIJb

(21) Howmep 3asBku: u 2015 03939 (72) BuHaxigHuUk(n):
(22) Oata nopanHs 3asekM:  24.04.2015 EOPOgKOB M(;'Kona '\rnp“mp?B“" ((3:)),
" opo6koBa OneHa MukonaiBHa ,
(24) ﬁs;ZéaHZKI?CI);V;n;HMMM 25.11.2015 Py6aHos Bacunb Mpuroposuy (UA),
XapueHko BsyecnaB CeprinnoBuy (UA)

mozens:
(46) My6nikavis BinomocTer 25.11.2015, Bron.Ne 22 (73) BnacHuk(n): 5 }
Npo BUAAYY NaTeHTy: HAUIOHANIbHUUN AEPOKOCMIYHN

YHIBEPCUTET IM. M.€. )XYKOBCbKOIo
"XAPKIBCbKWUU ABIALIMHUU IHCTUTYT",
Byn. Ykanoea, 17, m. Xapkis, 61070 (UA)

(54) ®OPMYBAY OAUHOYHOI CEPIi 3 YHOTUPLOX NMAYOK IMMYIbLCIB

(57) Pedpepar:

dopmMyBay OAMHOYHOI cepil 3 YOTUPLOX Na4YoK iIMMynbCIB MICTUTL [Ba pPEBEpPCUBHI [ABINKOBI
NiYUNBHUKN, KOXEH 3 SIKUX Mae BXig nogadi iMnynbciB CUHXPOHI3aLil, BXig, HanaromMKeHHA Ha pexum
nigcymMoBYBaHHSA/BiAHIMAHHSA, BXiA4 [JO03BOMY pPeXUMMYy paxyBaHHs, BXid4 [03BOSNY CUHXPOHHOIo
napanenbHOro 3aBaHTaXKeHHs | BXoAWM nodadi AaHuX, BXid aCUHXPOHHOI YCTaHOBKW Y HYNbOBUIN CTaH,
BMXiJ NepenoBHIOBAHHS; iHBEPTOpP; nepwnii i Apyrun enemeHTn ABO; NaHUIOXKOK, WO CKNagaeTbes 3
nocnigoBHO NOEAHAHMX Pe3ncTopa i KOHAeHcaTopa; CUHXPOHHMI D-Tpurep 3i BXOAOM aCUHXPOHHOI
YCTaHOBKW Y HYNbOBWI CTaH, NepLuni i Apyrun AsoBxonosi enemeHTu |. [looaTkoBo BBEAEHO TPETIN i
yeTBepTMn enemeHTn ABO, aBoBxogoswui enemeHT I-HI; nepwwin, gpyrun JK-Tpurepu 3i BXOAOM
aCMHXPOHHOT YCTaAHOBKW Y HYMbOBWWA CTaH; Neplivi i ApYyruin CUHXpOHHI DL-Tpurepu 3i BXOAOM
AaCMHXPOHHOT YCTaHOBKW Y HYMNbOBWI CTaH; nepwuin i apyrun JK-Tpurepm CTBOPIOKOTb LMKMNIYHWIA
NPUCTPIN (TpeTin NIYMNbHUK), AKUA Mae TpW cTaHu 3 nocnigoeHicTio nepexois 00-11-10-00.

UA 102833 U



UA 102833 U

o

Q- o, 0-0 Izl ~
o= Le—=L
w
s} 01—
M .|—,.‘ M 3—_ .m \—uw L .iJC M—WR ch( K—n
2 C
0o —mne -0, D o & gii
EEEE
- =2
4 e
208 o 1 | | -
.~O S = ™M -P‘ T b
L N 3
Qo =am a9 O 5° —R ae
do—d,_d.._d.* r i "
=0 =
“f] 2
o ___ 3

vE

@ir. 1



10

15

20

25

30

35

40

45

50

55

60

UA 102833 U

KopucHa mofenb HanexuTb A0 iMAyNbCHOI TEXHIKM i npu3HayeHa Ansg oOpMyBaHHSA OLMHOYHOI
cepii 3 YOTMPBLOX Na4voK iMMYMbCIB 3 (PIKCOBAHOK TPMBANICTIO IMAYNbLCIB i Nay3u MK HUMK B naydi,
NPorpaMoBaHOI0 KifbKICTIO iMMYNbCIB B NaYli i nayan Mk naykamu.

Bigomi dopmyBayi, WO MICTATb KBapUOBMMA 3afaBalfibHUK [eHepaTop, SKUMW npaule B
0e3nepepBHOMY peEXNMI, NPUCTPIA CUHXPOHI3aLii i BUXigHUI NPUCTPIN, Wwo 3abe3neyye popMyBaHHS
HeobXigHMX iMMynbCiB, YacoBi NapameTpy SKUX BU3HAYAIOTLCS YacOBMMW MapamMeTpamMu iMnynbCiB,
o nogatTbesa Ha Bxig (TaktoBui reHepaTtop. ABTopcbhke cBigoutBo CPCP Ne 307502. - BroneTteHb
BuHaxogdiB. Ne 20, 1971; TakrtoBun reHepatop. AC CPCP Ne 354544. - bioneteHb BMHaxogiB. Ne 30,
1972). NaTteHTn Ha KopucHy moaenb Ykpainm NeNe 55951, 61312, 71778, 72614.

Heponik  BigoMMX nNpucTpoiB - OOMexXeHi  yHKUiOHanNbHi  MOXNMBOCTI, 06YMOBEHiI
Hanaro)KyBaHHsIM Ha DiKCOBaHWUI peXnM napaMmeTpiB iMnynbCiB.

Hanbinbwl O6nu3bkMM aHamnorom 3a TEXHIYHOK CyTTI0 i pe3ynbTaToM, WO [JOCAraeTbCs, €
dopmMyBay OAMHOYHOI Cepii 3 YOTMPLOX MaYyoK IMMNyMNbCiB (MATEHT Ha KOPUCHY MoAenb YKpaiHu
Ne 53542 Big 11.10.2010), 9kun MiCTUTb: ABa PEBEPCUBHI ABINKOBI MIYMMBbHUKA, KOXEH 3 AKMX Ma€E BXia
nogadi iMnynbCiB CUMHXPOHI3aLji, BXid HanaromkKeHHs Ha PeXuMM NiACYMOBYBaHHS/BiOHIMAHHS, BXig
O03BOMY pexumy paxyBaHHS, BXif [03BOMY CUHXPOHHOIO napanefnbHOro 3aBaHTaXeHHs i BXoau
nogavi gaHux, BXig aCUHXPOHHOI YCTAHOBKM Y HYNbOBWW CTaH, BMXi4 NepenoBHIOBaHHS; iHBEPTOP;
nepwwunt i gpyrmun enemenT ABO; NaHLOXKOK, WO CKnagaeTbCcs 3 NOCMigOBHO NOEAHAHMX PE3NCTOPA i
KOHOEeHcaTopa; CUHXPOHHMI D-Tpurep 3i BXO4OM aCUHXPOHHOI YCTAHOBKM Y HYNbOBUIN CTaH, NEPLUUA i
Apyrvi OBOBXOAOBi eneMeHTu |, npy LbOMy chnifibHa TOYKa MOCMIQOBHO CMONyYeHMX pesucrtopa i
KOHAeHcaTopa noeaHaHa 3 iHopMauinHium Bxogom D-Tpurepa, 3 04HMM BXOAOM MEPLUOro Ta Apyroro
OBOBXOLOBOro eneMmeHTta |; Buxig nepworo [BOBXoAoBOro enemeHta | 3'egHaHo 3i Bxogowm
aCMHXPOHHOI ycTaHoBku D-Tpurepa y HynbOBMW CTaH; Apyrvn BXig Apyroro enemeHta | 3'egHaHo 3
BMxoaom nepworo enemeHta ABO, oguH 3i BxogiB sikoro 3'egHaHo 3 Buxogom D-Tpurepa; Buxig
NepenoBHIOBAHHA APYroro niyunbHWKa 3'€gHaHO 3 MOro BXOAOM AO03BOJSTY PEXUMY 3aBaHTAXKEHHS;
BXOOW napanenbHOro 3aBaHTaXEeHHs [daHuX NiYUNbHUKIB  YTBOPKOKTb BXOAW MporpaMyBaHHS
dopmyBada Ha 3agaHi napameTpu cepii Ha BUXOAi; BUXi4 Opyroro enemeHTa | 3'egHaHo 3i Bxogamu
ACUHXPOHHOI YCTaAHOBKM MiYUNBbHWUKIB Y HYNbOBWA CTaH; TaKTOBI BXOAW MepLloro Ta Apyroro
niyMnbHWKIB crnonyyeHi Mk coboto, cTBoplolouM BXig dopmyBaya - Bxig nogadi GesnepepBHOI
nepiogu4HOI NOCNIAOBHOCTI IMNYNbLCIB 3 BUXOAY 30BHILLIHLOrO reHepaTopa; TakToBun Bxig D-Tpurepa
CTBOPIOE BXif Nofadi iMnynbCiB 3anycky.

Heponik Bigomoro npucTpoto - obMexeHi yHKLiOHaNbHi MOXMIMBOCTI.

B ocHOBY KOpMCHOI Mofeni noctaBneHa 3agava yOoCKOHaneHHs dhopMmyBayva OOUHOYHOI cepii 3
TPbOX MAYOK iMMNYNbCIB LUASXOM BBEAEHHS HOBOrO CKMNady enemeHTIiB i HOBOI opraHisauil B3aeMHMX
3'eQHaHb MiXXK HUMWN.

MocTaBneHa 3agjada BUPIWYETLCA TUM, WO B (OpMyBay OAMHOYHOI Cepii 3 YOTUPbLOX Na4vyokK
iMNyNbCiB, SKUW MICTUTbL: [ABa PEeBEPCUBHI OBIMKOBI MIYUNBHUKKA, KOXEH 3 AKMX Mae BXig nopadi
iMMYNbCIB CUHXPOHI3aLil, BXig HanaromxXeHHs Ha pexum NigcymMoBYBaHHA/BIOHIMAHHSA, BXig O03BOMY
pexumy paxyBaHHs, BXif 403BOMY CUHXPOHHOMO napanenbHOro 3aBaHTaXeHHs | BXoAu nogadi gaHux,
BXiZ1 aCUHXPOHHOI YCTaHOBKN Y HYNbLOBUI CTaH, BUXi4 NepenoBHIOBAHHS; iHBEPTOpP; NepLunii i Apyrun
enemeHTn ABO; naHUtoXOK, WO CKNagaeTbcs 3 NOCMiJOBHO MOEAHAHWX pe3ucTopa i KoHOaeHcaTopa;
CUHXPOHHMI D-Tpurep 3i BXOOAOM aCUHXPOHHOI YCTAHOBKM Yy HYNbOBMW CTaH, Neplwunin i Opyrun

OBOBXOOOBI enemMeHTM |, npy UbOMY CRHiflbHA TOYKa MOCAIQOBHO CHOMNYYEeHUX pesucTopa |
KoHOeHcaTopa noedHaHa 3 iHpopmauinHum Bxogom D-Tpurepa, 3 ogHMM BXOA0OM MEpLUOro Ta gpyroro
OBOBXOJOBOro ernemeHTa |; BuXig nepworo ABOBXOOOBOro enemeHta | 3'egHaHo 3i BXxogom

AaCMHXPOHHO| ycTaHoBku D-Tpurepa y HynbOBMW CTaH; ApPYrvn BXig Apyroro enemeHta | 3'egHaHo 3
BMXoOoM nepworo enemeHta ABO, oguH 3i BxogiB sikoro 3'egHaHo 3 BuxogoM D-tpurepa; Buxig
NEepenoBHIOBAHHA APYroro niyunbHWKa 3'€4HaHO 3 MOro BXOAOM [AO03BOJTY PEXUMY 3aBaHTAXKEHHS;
BXOOW napanenbHOro 3aBaHTaXEeHHS [daHuX NIYUNbHUKIB  YTBOPKOKWTE BXOAM NPOrpamyBaHHS
dopmyBaya Ha 3afaHi Yacosi napameTpu iMNynbCiB Ha BUXoAi hopMyBaya; BMXig Apyroro ernemMeHTa |
3'eQHaHO 3i BXO4AaMM aCUHXPOHHOI YCTAHOBKU MNiYUMNBbHUKIB Y HYNbOBUM CTaH; TakTOBi BXOAM MEPLUOro
Ta [OpYyroro niYuMnbHKKIB Cnony4yeHi Mk coboto, cTBoptoouM Bxig dopmyBada - BXig nogadi
Oe3nepepBHOI NepiogNYHOT MOCiIAOBHOCTI iMNYNbCIB 3 BUXOAY 30BHILLUHBOIO reHepaTopa; TaKTOBWM
Bxia D-Tpurepa cTBOplOE BXig nogavi iMnynbciB 3anycky, 3rigHO 3 KOPUCHOK MoAennio, AoAaTKoBO
BBeOEHO TpeTin i yeTBepTUn enemeHTn ABO, aBoxogosun enemeHT I-HI; nepwwn, gpyrun JK-tpurepu
3i BXOQOM aCUMHXPOHHOT YCTAHOBKM Yy HYMNbOBWIW CTaH; Neplnin i Apyrum CUHXpoHHOI DL-Tpurepun 3i
BXOAOM aCMHXPOHHOT YCTAHOBKM Y HYNbOBWW CTaH; nepwun i gpyrun JK-Tpurepn CTBOpPIOOTH
LMKINIYHUA MPUCTPIN (TPETIN NMiYnIbHKK), KU Ma€e Tpu CTaHy 3 nocnigosHicTio nepexogis 00-11-10-00,
npy UbOMy, Mepwuin Tpurep Mae npsmui Bxig K i gBa npamux Bxogy J, o6'egHaHmx no |, apyrumn
Tpurep mae npsamun Bxig J i gga npsmux Bxoay K, o6'egHaHux no |; iHBepcHun Buxig nepworo JK-
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Tpurepa 3'egHaHo 3 ogHum Bxogom K apyroro JK-tpurepa, iHBepcHun Buxig gpyroro JK-Tpurepa
3'egHaHo 3 ogHum Bxogom J nepuworo JK-Tpurepa, Bxig K i gpyrmi Bxig J nepworo JK-Tpurepa
3'egHaHo 3i Bxogom J i gpyrum Bxogom K apyroro JK-Tpurepa, CTBOPIOOYM BXif A03BOMY pPeXumy
nepexogy (nivbm), akmn 3'egHaHo 3 BUXxodoM Apyroro enemeHta ABO; nepwwui i gpyrun DL-Tpurepu
CTBOPIOKOTb LMKMIYHUIA NPUCTPIN (YeTBEpTUIA NIYNNBbHKK) 3 NOCNigoBHICTIO nepexoai 00-01-11-10-00
(niynnbHuK [IpkoHCOHA), Npu UboMy NpsiMuin BMxig nepluoro DL-Tpurepa 3'egHaHo 3i Bxogom D gpyroro
DL-Tpurepa i nepwimm BxogoM veteeptoro enemeHta AbO, Buxig sikoro 3'egHaHo 3i BXOOOM MEpPLUOro
enemeHTa ABO, iHBepcHun Buxig gpyroro DL-Tpurepa 3'egHaHo 3i Bxogom D nepuworo DL-Tpurepa,
npamuin Buxia gpyroro DL-Tpurepa 3'eaHaHo 3 gpyrum Bxogom yetBepTtoro enemeHta ABO; Bxig L
nepworo DL-Tpurepa 3'egHaHo 3i Bxogom L gpyroro DL-Tpurepa, CTBOpIOKOUN BXif A03BOSY PEXUMY
nepexogy (niybu) 4YeTBEpPTOro miYUNbHUKA, AKUA 3'€dHAHO 3 BUXOAOM MNEPENOBHEHHS APYroro
niymnbHWKa; oauH BXig gpyroro enemeHta ABO 3'egHaHo 3 Buxodom TpeTboro enemeHTta ABO, a
ApyrMin - 3 BMUXOOOM iHBepTOpa, BXig £KOro 3'egHaHO 3 BUXOOOM MEepernoBHIOBAHHS APYroro
niynnbHWKa, BXOAOM [03BOMY CUHXPOHHOrO MapanenbHOro 3aBaHTaXeHHs MepLloro W Apyroro
niynnbHKKIB | Apyrnm Bxogom nepuuoro eniemeHta ABO; Buxig nepenoBHIOBaHHS NEPLLIOro MivnnbHUKa
3'eQHaHO 3 nepLuMmMm BxogoM TpeTboro eniemeHta ABO i nepwnm Bxogom enementa I-HI, gpyruii Bxig
SIKOro 3'egHaHoO 3 iHBepcHMM Buxogom apyroro JK Tpurepa i gpyrmm BXo4OM MepLloro enemeHta l;
apyrun Bxig Tpetboro enemeHta ABO 3'egHaHo 3 npsiMuMm BuxogoM gpyroro JK-Tpurepa, sikui
yTBOpPIOE BUXia dopmyBauda; Buxig enementa |-HI 3'egHaHo 3i BXOAOM [03BOMY PEXMMY Niyou
nepLUoro nivYvMnbHUKA; BXOAW napanenbHOro 3aBaHTaXeHHS AaHMX NepLUoro MivynrbHUKa YyTBOPHOOTL
BXOAM MporpamyBaHHA hOopMyBava Ha 3afaHy KinbKiCTb iMNyNbCiB B Nayku; BXOAM NapaneribHoro
3aBaHTaXEHHSA AaHMX OPYroro nivyvrbHUKa YTBOPIOKTL BXOAM NporpaMyBaHHA hopMmyBava Ha 3agaHy
TpuBanicTb naysuM Mk nadkamu iMnynbcis; TaktoBoi Bxogn JK- i DL-TpurepiB 3'egHaHo 3i BXOAOM
dopmMmyBaya; BXOAM aCUHXPOHHOI YCTAHOBKM Yy HynboBui cTaH JK- i DL-Tpurepis 3'egHaHo 3 BUXOAOM
apyroro enemenTa l.

3asBneHun popmyBay Mae HOBWIA CKNnag eNeMeHTIB | HOBY OpraHisaLito B3aeMO3B'sI3KIiB MiXK HUMW,
TOOTO MICTUTb HOBY CYKYMHICTb O3HaK, siki 3abe3neuqytoTb HOBi TEXHiYHi BMacTUBOCTI. TexHi4Hui
pes3ynbTaT, SK Hacrnigok LUuX BacTUMBOCTEN, PO3LUMPEHHS 06nacTi BUKOPUCTAHHS | yHKUiOHANbHMX
MOXNnBocTen chopmysaya.

Ha oir. 1 npuBegeHa cxema popmysaya.

dopMyBay MiCTUTbL: nepwnia (1) i apyrni (2) peBepcuBHI ABIVKOBI NIYUNBHUKU, KOXEH 3 SKUX Mae
BXiI HanaromXeHHs1 Ha PeXuM NiacyMOBYBaHHS/BigHIMaHHA U, Bxig nogadi TaktoBux imnynecis C,
BXi [O03BONy napanenbHOro 3aBaHTaxeHHsa L i Bxognm nopgadi padHux Dg-D3, Bxig P,
[03BOMy/3a00pOHM  pexumy nivybun, BXi4 aCMHXPOHHOI YCTaHOBKM Yy HynboBWMW cTaH R, Buxig
nepenoBHOBaHHA Pj4; cuHXpoHHun D-tpurep (7) 3i BxOA4amMu aCMHXPOHHOI YCTAHOBKW Y HYNbOBUWN
cTtaH; iHBepTop (15); nepwwn (10), gpyrun (11), TpeTint (16) i yeTBepTun (17) enemeHtn ABO; nepuun
(8) i mpyrni (9) enemeHTM |; NaHUXKOK 3 MOCNILOBHO CNONy4YeHUX pesuctopa (5) i koHgeHcaTtopa (6),
nigkroyYeHoro 0o mxepena >xueneHHs +E; asosxogosui |-HI (14); nepwwun (3) i gpyrun (4) JK-
Tpurepu, nepwun (12) i gpyrun (13) cuHxpoHHi DL-Tpurepu 3i BXOOOM aCUHXPOHHOI YCTaHOBKW Y
HYNbOBWI CTaH.

Mepwwnin i gpyrun JK-Tpurepn CTBOPIOKTL LUMKMNIYHUA NPUCTPIn (TPETI NiYNNBbHUK), KA Mae Tpu
CcTaHu 3 nocnigosHicTio nepexoais 00-11-10-00, npu ubOMy NepLunin Tpurep Mae npsamun Bxig K i aoBa
npsamux Bxody J, ob'egHaHux no |, gpyrmi Tpurep mae npsamun Bxig J i gBa npsmux Bxoanm K,
ob6'egHaHux no |.

IHBepcHuIM Buxig Tpurepa 3 3'egHaHo 3 oaHuM Bxogdom K Tpurepa 4, iHBepcHU Buxig Tpurepa 4
3'egHaHO 3 ogHum Bxogom J Tpurepa 3, Bxig K i gpyrun Bxig J Tpurepa 3 3'egHaHoO 3i BXogoMm J i
apyrum Bxogom K gpyroro JK-Tpurepa 4, CTBOpHOIOYM BXid AO3BOMY pexumy nepexoagy (nivdw), skun
3'egHaHo 3 Buxofgom enemeHnta ABO 11, oauH BXig SKOro 3'egHaHoO 3 BUXOAOM enemMeHTa 15, a gpyrun
3 BUXoa4oM enemeHTta 16.

Mepwwin i gpyrun DL-Tpurepu CTBOPIOKOTb LMKNIYHUA NPUCTPIA  (YEeTBEPTUN RNiYUMbHUK) 3
nocnigosHicTio nepexofis 00-01-11-10-00 (niynneHuK [KOHCOHA), Npy LbOMY NPAMUIA BUXig Tpurepa
12 3'egHaHo 3i Bxogom D Tpurepa 13 i nepwnm Bxogom enemenTa ABO 17, Buxig sikoro 3'egHaHo 3i
Bxogom enementa ABO 10, iHBepcHuin Buxig Tpurepa 13 3'egHaHo 3i Bxogom D Tpurepa 12, npsmuin
Buxig Tpurepa 13 3'eaHaHo 3 Apyrum BxoAdoM enemeHta ABO 17; Bxig L Tpurepa 12 3'egHaHo 3i
BxodoM L Tpurepa 13, CTBOpIOOYM BXif, JO3BONY pexuMy nepexogy (niybu) yetseptoro nidnnbHMKa,
KU 3'€QHAHO 3 BUXOO0M NEPEnOBHEHHS APYroro NiYnibHUKaA;

OpavH BXxig enemeHTa 16 3'¢gHaHO 3 BUMXOOOM MEPEMNOBHEHHS NiYnnbHMKA 1 i NepimMM BXOAOM
enemeHTa I-HI 14, gpyrun BXxig sikoro 3'€egHaHO 3 iHBEPCHUM BMXOOOM Tpurepa 4 i ApyruM BXOAOM
enemeHTa | 8. Odpyrun Bxig enemeHTa 16 3'egHaHO 3 BUXOAOM Tpurepa 4, SKUA YTBOPKE BUXif
dopmyBaya F. Buxig enementa I-HI 14 3'egHaHo 3i BXOOOM 403BOSY peXumy nivbu nidmnbHuka 1.
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Opyrvin Bxin enemeHta ABO 11 3'egHaHo 3 Buxogom iHBepTopa 15, Bxig sKkoro 3'egHaHo 3
BMXOOOM MNEPEnoBHIOBAHHS MiYMMbHUKA 2, BXOAOM [O3BOfly CUMHXPOHHOMO napanenbHOoro
3aBaHTaXXeHHs NivnnbHKUKIB 1, 2, Bxogamu L Tpurepis 12, 13.

3aranbHa TOYKa MOCMIQOBHO CMOMy4YeHUX pesnctopa 5 | koHpeHcaTopa 6 3'egHaHa 3
iHbopmauinHnum Bxogom D-Tpurepa 7, 3 ogHMM BXOOOM enemeHTiB 8, 9. Buxig enemenTta 8 3'egHaHo
3i BXOAOM aCMHXPOHHOT yCTaHOBKN D-Tpurepa 7 y HynboBuin ctaH. [pyrun Bxig enemenTa 9 3'egHaHo
3 Buxogom enemeHta 10. Buxig enemeHta 9 3'egHaHO 3i Bxogamm R aCUMHXPOHHOI yCTaHOBKMU Y
HynboBMi cTaH JK-TpurepiB i nivunbHUKIB. Bxoau napanenbHOro 3aBaHTaxeHHs AaHux Di-Dg
niymnesHuKa 1 yTBoptotoTb Bxoau bsbyby,bg nporpamysaHHsa dpopmyBava Ha 3agaHy KinbKiCTb iMNYnbCiB
B Nayku; BXOAW NapanenbHOro 3aBaHTaxeHHst gaHux Ds-D, niyunbHuka yTBOptoloTh BXoau dsd,d;dg
nporpamyBaHHs popmMyBaya Ha 3agaHy TpuBanicTb Nay3u MK nadkamu iMnynbcis. TakToBOi BXoam
JK-TpurepiB i niunnbHUKIB cnonydeHi Mk coboto, cTeoptotoum Bxig C dopmyBada - BXig nogadi
©e3nepepBHOI NepioanYHOI NOCMIAOBHOCTI IMNYNbCIB 3 BMXOAY 30BHILUHBOrO reHepartopa. TakToBun
Bxig C Tpurepa 7 yTBoptoe BXig nogadi imnynscis 3anycky (Start) dhopmyBaHHs BUXIGHWUX iMNYNbCIB.

3asBneHun popmyBay Mae HOBWUIA CKnag eNieMeHTIB i HOBY OpraHi3aLlito B3aeMO3B'A3KIB MiXK HUMMU,
TOOTO MICTUTb HOBY CYKYMHICTb O3HaK, siki 3abe3nedqytoTb HOBi TEXHiYHi BRacTMBOCTI. TeXHIYHUN
pes3ynbTaT, SK Hacnigok LUuX BacTUMBOCTEN, PO3LUMPEHHST 0bnacTi BUKOPUCTAHHS i yHKUiOHANbHMX
MOXIMBOCTEN (bopmyBaya.

Mpautoe bopmyBay B HACTYMHiN NOCNIAOBHOCTI.

HasBHiCTb NaHuUoXKa, WO CKNnagaeTbed i3 noegHaHMX NocnigoBHO pe3ncTtopa 5 i koHgeHcaTopa 6,
NigKMIOYEHOro A0 WWHW XMBNSYOl Hanpyru +E, npy BKNOYEHHI Axxepena XMBNEHHS NPpOTAroM AesKOro
NPOMIXKKY Yacy hopMye piBEeHb MOMYHOro Hynsa Ha BxoAdi R aCMHXPOHHOI YCTaHOBKM Yy HYNMbOBUIM CTaH
Tpurepa 7 i Bxogax enemeHTiB 8 Ta 9, 3abe3neyvyioun popMyBaHHS PiBHSA NOMYHOro Hyns Ha Bxogax R
ACMHXPOHHO| YCTAHOBKMN Y HYNbOBWUIA CTaH TPUrepiB i MiYNNbHUKIB.

lMicns 3akiH4eHHs NepexigHOro Npouecy, NOB'A3aHOMO 3 BKMOYEHHAM OXKepera XXUBMEHHS Tpurepu
i NiYUNBHUKN NepexofsTb Y HYNbOBWMWA CTaH, (POPMYKYM piBEHb FOMYHOrO Hyns BiAMNOBIQHO Ha
Buxogax Q TpurepiB i Ha BUXof4ax NepenoBHOBaHHSA P4 NiunMnbHKKIB, WO Bee A0 OPMYBaHHSA PiBHSA
0 Ha Buxogi enemeHta 10, 3'egHaHoro 3i BxogoM enemeHTa | 9, wo 3abesnedye NigTBEPAXEHHS
(6nokyBaHHs) piBHA 0 Ha Moro BMXoAi i MO 3akKiHYEHHI NepexigHoro npolecy, NoB'A3aHoro i3 3apsaom
KoHOeHcaTopa 6, wo 3abesneyye piBeHb 0 Ha BXO4ax aCUHXPOHHOI YCTAHOBKW Y HYMbOBUIM CTaH
Tpurepis i NivMnbHUKIB. OCKINbKM PeXUM aCUHXPOHHOT YCTAHOBKM Yy HYMNbOBWIA CTaH Mae npioputeT
BiJHOCHO [0 BCiX OCTaHHiX pexuMmiB, TO AOTU, NOKN Ha BXOAi enemeHTa 9 (a omke i Ha horo Buxoni)
36epiraTuMeTbCs piBEHb NOMYHOrO HyMs, HYNbOBUW CTaH TPWUrepiB i MiYMIbHUKIB 3anuvwaTUMeTbCs
HE3MIHHUM.

MMig yac Bctyny imnynbey 3anycky (Start) Ha TakToBun Bxig C Tpurepa 7 no noro poHTy Tpurep
nepexoguTe B oAuvHU4HUIM cTaH (Q=1), dopmylouM piBeHb FOrYHOI OAMHWUUI Ha BXOAi i BUXOAI
enemeHTta 10, a omke Ha Bxogi i Buxogi enemeHTa 9, Wo 3abesnedvye piBeHb NOMYHOI OAMHULI Ha
BxoZdax R TpurepiB i niuvmnbHUKIB, 3HIMarO4M GITOKYBaHHSI HYNIbOBOrO CTaHy.

HynboBe 3HayeHHA curHany 3 Buxody MepenoBHIOBAHHA MiYuMbHUKA 2 HagxoAuTb Ha BXOAu
003BOIY napanenbHOro 3aBaHTaXeHHs L niynnbHUKIB, Ha BXia iHBepTopa 13, Ha iHBepcHoi Bxoaun J i
K-Tpurepie 12, 13 i Ha Bxig enemeHTta 10.

3HayeHHs curHany 3 Buxody NepenoBHIOBAHHA NiYUNbHMKA 2, sike HaaAXo4MTb Ha BXOoAW O03BOMYy
napanenbHOro 3aBaHTaXeHHs1 L miuyunbHUKIB, roTye niyunbHuK 1 0o npunomy iHcpopmauii 3i Bxogis
bsb,b;bg, niumneHuk 2 - 3i BxogiB dsd,didy. OguMHWYHE 3HAYEHHs curHany 3 BMXOAy iHBepTopa,
HagxoauTb Ha BXig enemeHTa 11 i gani Ha BXogu O03BOMY peXumy nepexoqy MepLlioro LUKNivYHoro
NPUCTPOLO (TPETBLOrO NiYnIbHKKA), FOTYE NOoro Ao nepexody y ctan 11 (Q;=Q,=1).

3HayeHHs curHany 3 BUxody NepenoBHIOBAHHS MiYMIbHUKA 2, ke HaOXO4WUTb Ha BXOOM L03BOMY
pexXumy nepexony Opyroro LMKMIYHOrO NPUCTPOI0 (YETBEPTOro MiYMIibHMKA), TOTYE MOro 40 nepexony
y ctan 01 (Q,=0,Q3=1).

| Togi nig yac BCTyny nepLuoro (Nicnsa 3akiHYeHHs1 NepexiaHoOro npoLecy, NoB'A3aHOro i3 3HATTAM
©nokyBaHHs1) TakToBOro iMnyrnbcy C BiaGyBaeTbCs Nepexig TPeTbOro i YeTBEPTOro NiYNMbHKKIB Y CTaH
11 (Q=1, Q1=1;Q,=Q3=1), cbopMytoUi OAMHUYHE 3HAYEHHSA Ha BuxoAi copMyBauya, i napanenbHe
3aBaHTaXXeHHS NiYUNbHUKIB 1, 2 3HAYEHHAMW curHanie, WO NogarTbca Ha BianoBiaHi Bxoau Dy,-Ds,
TOGTO NiunnNbHUK 2 Nnepexoautb y cTaH dsd,d;dy, NiunnbHKK 1 - y cTan bsb,bib,, dhopmytodi oguHnyHe
3Ha4YeHHA Ha BMXodax nepenoBHEHHS. Tpurep 7 nepexofuTb Yy HYNbOBUIM CTaH. Y pesynbTaTi nepLumnn,
OPYTUA | YeTBEPTMI NIYUIBHUKN MNEPEeXodsaTb Yy PexXum 30epexeHHs, pexum nivdm TpeTboro
NiYUnbHUKa 3anuUWKMTbCsa He3MiHHMM. [lig 4Yac BCTyny HACTYMHOrO TaKTOBOroO iMMynbCcy TpeTin
niymneHUK nepexoauTtb B ctaH Qo,=1, Q;=0, npn UbOMYy pexum 30epexeHHs MepLIoro, OPYroro i
YETBEPTOro MIYUNBHUKIB, PEXUM IiYOM TPeTboro miYnMnbHUKA i OAMHWYHE 3HAYEHHsI Ha BUXOOM
dopmyBaya 3anuwiatbcs HeaMiHHMMU. [ig Yyac BCTyny HAcTYMHOro TakTOBOro iMMNyribCy BiaOyBaeTbLCA
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nepexig TpeTboro nivunbHUKa y BUXiOHWI (HYNbOBMI) CTaH, WO Bede A0 (POPMYBaHHSA HYMbOBOMO
3Ha4yeHHsa Ha npsiMomy Buxogi (Q,) Tpurepa 3 i OOAMHUYHOIO 3HAYEHHs1 Ha MOro iIHBEPCHOMY BMXOAi
(Q,). Y pesynbTarTi Ha Buxoai enemenTa I-HI 14, T00TO Ha BXOAi 40O3BONY peXumMy nivydu nidnnbHuKa 1
POPMYETBLCS1 HYNbOBE 3HAYEHHS, WO Bede OO0 nepexody NiudunbHMKa 1 y pexum nivyou. Pexnm
30€epeXxeHHs1 Opyroro, YeTBEPTOrO i PEXUM Nivby TPeTboro NivYnMnbHUKa 3anuwaTbCs He3MiHHUMM. T1ig
Yyac BCTyMy HACTYMHOrO TAaKTOBOrO iMMynbCy BiabyBaeTbCcsa nepexig nidnneHuka 1y ctan bsbybibg - 1,
TPEeTbOro nivYnnbHMKa y ctad 11, cTaH Apyroro i YeTBepTOoro NiYMMbHUKIB 3annIaeTbCsa HE3MIHHUM.

Mig 4yac BCcTyny nodanblUMX TakTOBMX iMMAYMbCIB NPOLECU aHarnoridHi, 40 TUX Mop, MOKM 3MICT
nepLUoro i TpeTbOoro NiYnnbHKKIB He ctaHe piBHMM 0, wo 3abesneyvye piBeHb noriyHoro 0 Ha Buxodi
nepenoBHEHHA MivunbHUKa 1 (Ha Bxodi 403BOMYy pexumy nivbu nidnnbHuka 2), Buxoai Tpurepa 3 i
BMxoai enemeHTta 11, piBeHb NOriYHOI OAMHMLI Ha BuxoAi enemeHTa 14. Y pesynbTaTi Uux 3MiH
NiYNNBHUK 2 NEPEXOANTb Y PEXUM NivOU, TPETIN NIYMAbHUK | NIYNNBHUK 1y pexnm 36epexxeHHs.

Mig yac BCTyny HaACTyMmHOro i noganblUMX TaKTOBMX IiMMYNbCIB 3MICT nivymnbHuKa 2 6yage
3MeHLWyBaTncb, ctaH Q4=Qs=1 4eTBepTOro niYnnbHUKa i HYNbLOBWUWA CTaH TPETbOro MiYMIbHUKA i
niynnbHuKa 1 3anuwWaTUCs HE3MIHHUM, OO0 TUX MOpP, MOKU 3MICT NiYunbHKKa 2 He cTaHe piBHUM 0, LWo
3abesnevye piBeHb noriyHoro 0 Ha BUXOAi NMEPENOBHEHHA MiYMMbHMKA 2, siKe HAAXOOUTb Ha BXOAM
A03BONY napanenbHOro 3aBaHTaXeHHs L nivyuMnbHWKIB, 3HOBY rOTYE nNiYMnbHMK 1 00 npuiomy
iHopmauii 3i BxoaiB bsb,bibgy, niunnbHuMk 2 - 3i Bxogie dsd,dld,. OguHWYHE 3HAYEHHS curHany 3
BUXOAYy iHBEpPTOpa, HagxoAuTb Ha BXig enemeHta 11 i gani Ha BXoau O03BOSY pexXumy nepexoay
UMKNIYHOrO npucTpoto (TPETbOro nivunbHMKa), 3HOBY [FOTye Woro Ao nepexogy Yy craH 11
(Q1=Q2=1).3HayeHHs curHany 3 BUXOAY NEPEnoOBHIOBaHHS NiYnmbHUKA 2, ke HaaxoauTb Ha Bxoau L
Tpurepis 12, 13 roTye 4eTBEpTUA NiYMMBHUK A0 NEpexoay Yy HacTynmHUM cTaH. | Toai nig 4yac Bctyny
YeproBoro TakToBoro imnynecy C BiabyBaeTbCcA nepexig 4eTBepToro nidnnbHMKa y ctad 11, TpeTboro
niymneHuka y ctad 11 (Q=1,Q,=1), 3HOBY hOPMYIOYi OAMHUYHE 3HAYEHHS Ha BMXOAi popmyBaya, i
napanenbHe 3aBaHTaXEHHS NiYUNbHUKIB 1, 2 3HAYEHHAMW CUrHanie, WO MOAAKTLCA Ha BiAMNOBIAHI
Bxogn Dgy-D3, TOOTO niumnbHuMK 2 nepexoauTb Yy cTtaH dsd,d;do, niumnbHUkK 1 - y ctaH bsb,b;by,
dopMytoYi OAMHUYHE 3HAYEeHHS Ha BUXO4ax NepenoBHEHHS.

Mig 4ac BCTyny noganblUMX TaKTOBWUX iMMNYMbCIB NPOLECW aHanoriyHi, AOTW, MOKM 3MicT
niymnbHWKIB He cTaHe piBHMM 0, Wwo 3abeanedye piBeHb noriyHoro 0 Ha ix BuMxogax, WO Bede A0
POpMyBaHHsI PiBHSI NOMYHOro Hynsi Ha Buxogdi enemeHta ABO 10, o6ymoBntotoun piBeHb 0 Ha BXogi
Ta Buxofi enemeHTta | 9, wWo npvBede 4O GrOKyBaHHS HyNbOBOro CTaHy TPWUrepiB i NiYWMbHKKIB, a
oTXe, A0 MPUMNMHEHHS Mnpouecy reHepadii. 3i BCTYNOM HacTynHOro iMnynbCy 3anycky Yci npouecu
NOBTOPHOKOTHCS.

Takum 4mHOM, nicns 3aKkiHYeHHS NepexigHOro npouecy, NOB'A3aHOro i3 3HATTAM OMNOKyBaHHS, nig
yac BCcTyny Ha Bxia C dopmyBava nepiognyHoi NOCNIAOBHOCTI iMNynbCiB 3 nepiogom T Ha BuxoAi
dopmyBada (Ha npsimomy Buxogi JK- Tpurepa 3) reHepyeTbCA OAMHOYHA Cepis 3 YOTUPbOX MaYoK
iMNynbCiB 3 (hikcoBaHOO TPMBANICTHO iIMMYNbLCIB, Ska JopiBHIOE 2T, i naysu, sika AOPiBHIOE T, MiXK HUMK
B nayui, nporpaMoBaHo KinbkicTio K iMAynbciB B nayui, sika BM3HAYaeTbCs 3HAYeHHAM bgb,b;bg
(K=bsbyb;bo+1) i nporpamoBaHol0 TpuBanicTio naysu t, Mk nadkamu, sika BU3HAYaAETLCA 3HAYEHHAM
dsd2dido (tn = (d3dzdido + 1)T).

Ha cpir. 2 npuBegeHun rpad nepexoais popmyBaya, O CKMafaeTbCs 3 HOTUPLOX Kineub (BepxHe
Kinbue - rpad nepexopiB YeTBEPTOro nivurnbHUKa, Apyre Kinbue - rpad nepexonis nivnnbHUKa 2,
TpeTe KinbLe - rpad nepexonis nivnnbHMKa 1, HiXXHE Kinbue - rpad nepexoniB TPeTbOro NiYNbHUKA)
i3 3aranbHOK BEPLUNHOI, BiAMOBIAHOK HYNLOBOMY CTaHy NiYUMBbHUKIB | TpUrepis, a Ha ir. 3 - enopwy,
Lo intocTpyoTb poboTy Ana BapiaHTa HanaromkeHHsa D=5, B=3.

Ha BigmiHy Big BigOMOro npuctpoto opMyBaHHS OAMHOYHOI Cepii 3 YOTUPLOX NMaYvoK IMNYNbCIB 3
hikcoBaHOK TPMBAnICTIO iIMNYMBLCIB | Nay3n MK HAMW B Nayli, NPOrpamMoBaHOI0 KifbKIiCTO iMMynbCiB B
nayui i naysm Mixk nadkamu po3Lmpiloe yHKLiOHaNbHOT MOXIMBOCTI hopmyBaya.

®OPMYJIA KOPUCHOI MOZESI

dopMyBay OAMHOYHOI cepii 3 YOTUPLOX MAadvYoK IMMNYMbCIB, SAKAM MICTUTb: [Ba PEBEPCUBHI ABIKOBI
NiYNNBHUKN, KOXEH 3 SKUX Mae BXid nodadi iMnynbCiB CUHXPOHI3aLii, BXi HanarompKeHHS Ha pexnm
nigCyMOBYBaHHS/BiAHIMAHHS, BXi4 [03BOMNY peXuMy paxyBaHHs, BXi4 [O03BOMY CUHXPOHHOMO
napanenbHOro 3aBaHTaXXEHHS | BXOAW MOoAadi OaHUX, BXi aCMHXPOHHOI YCTAHOBKM Y HYJNTbOBWUI CTaH,
BUXiZ NepenoBHIOBaHHS; iHBEPTOP; neplmi i apyrn enemeHTn ABO; naHLOXOK, WO CKIagaeTbcs 3
NocnigoBHO NOEAHAHUX pe3ncTopa i KoHAeHcaTopa; CUHXPOHHUW D-Tpurep 3i BXOAOM aCUHXPOHHOI
YCT@HOBKW Y HYNbOBWIW CTaH, NepLiui i ApyrMn OBOBXOAOBI enemMeHTu |, npy LUbOMY ChifbHa TOYKa
NocnigoBHO CMNoMy4YeHNX pe3ncTopa i KoHgeHcaTopa noedHaHa 3 iHgopmauinHium Bxogom D-Tpurepa,
3 OOHWM BXOAOM NepLuoro Ta Apyroro ABOBXOAOBOrO erieMeHTa |; BuXig neplioro ABOBXOAOBOMO
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enemeHTa | 3'egHaHO 3i BXOOOM aCMHXPOHHOI YCTaHOBKM D-Tpurepa y HynbOBWW CTaH; OPYrui BXig
apyroro enemeHTa | 3'egHaHo 3 Buxogom nepuoro enemeHta ABO, oauH 3i BxoaiB sikoro 3'‘egHaHo 3
Buxogom D-Tpurepa; Buxig nepenoBHIOBAHHA APYroro nivyvnbHUKa 3'€4HaHO 3 MOro BXOAOM O03BOSY
pexuMy 3aBaHTa)KeHHs; BXOAW napanenbHOro 3aBaHTaXeHHS AaHuX JiYUIbHUKIB YTBOPIOKTL BXOAM
nporpaMmyBaHHA (pbopmyBaya Ha 3agaHi 4YacoBi napameTpu iMNynbCiB Ha Buxoai hopmyBaya; Buxig
apyroro enemeHTta | 3'egHaHO 3i BXO4aMW aCMHXPOHHOI YCTAHOBKM NIYUIAbHUKIB Y HYNbOBUA CTaH;
TaKTOBI BXOAW NEPLUOro Ta ApYyroro niYnnbHUKIB CNosyyYeHi Mk coboto, cTBoptotoun Bxig doopMyBava -
BXi nogadi 6esnepepBHOI NepioaNYHOT NOCNIAOBHOCTI iMNYNbCIB 3 BUXOAY 30BHILUHBOIO reHepaTopa;
TakToBMM BXig D-Tpurepa cCTBOpOE BXig nogadi iMnynbCiB 3anycky, sikMi Bigpi3HAETbLCA TUM, WO
BBeAeHO TpeTin i yetBepTMr enemeHtTn ABO, asoexopoBun enemeHT |-HI; nepwwun, gpyrun JK-
Tpurepu 3i BXOOAOM aCWMHXPOHHOI YCTAHOBKW Yy HYMbOBMW CTaH; Nepwui i ApyruA CUHXPOHHI DL-
Tpurepu 3i BXOAOM aCUMHXPOHHOI YCTAHOBKM Y HYMbOBWW CTaH; nepwui i gpyrun JK-Tpurepm
CTBOPIOIOTb LUMKNIYHUIA NPUCTPIN (TPETIN NiYMNbHUK), SSKUI Ma€e TpU CTaHW 3 NOCNILOBHICTIO Nepexoais
00-11-10-00, npu uboMy nepLummn Tpurep mae npamun Bxig K i gga npamux sxoam J, o6'egHaHumx no |,
apyrun Tpurep mae npsimui Bxig J i gea npsimmx Bxoau K, o6'egHaHux no |; iHBEpCHUI BUXi4 NepLloro
JK-Tpurepa 3'egHaHo 3 ogHuM Bxogom K gpyroro JK-Tpurepa, iHBepcHun Buxig apyroro JK-tpurepa
3'egHaHo 3 ogHnMm Bxoaom J nepluoro JK-tpurepa, Bxig K i

apyrmi Bxig J nepworo JK-Tpurepa 3'egHaHo 3i Bxogom J i gpyrmm Bxogom K gpyroro JK-Tpurepa,
CTBOPIOIOYM BXiO 4O3BOMY pexuMmy nepexogy (nivbwu), sikmi 3'egHaHO 3 BUXOOOM APYroro efemeHTa
ABO; nepwwi i gpyrmi DL-Tpurepu CTBOPOKOTb LMKIIYHWIA MNPUCTPIA (4ETBEPTUIA MiYUNBHUK) 3
nocnigosHicTio nepexogis 00-01-11-10-00 (niunnbHuk JKOHCOHA), Npy LbOMY NPAMUIA BUXi4 NepLloro
DL-Tpurepa 3'egHaHo 3i Bxogom D pgpyroro DL-Tpurepa i nepmm BXOOOM YeTBEPTOro erneMmeHTa
ABOQ, Buxig sikoro 3'egHaHo 3i Bxogom nepluoro enemeHTta ABO, iHBepcHun Buxig gpyroro DL-Tpurepa
3'egHaHo 3i Bxogom D nepworo DL-Tpurepa, npamun Buxig gpyroro DL-Tpurepa 3'egHaHo 3 Apyrum
BxogoMm 4vetBepTtoro enemeHta ABO; Bxig L nepworo DL-Tpurepa 3'egHaHo 3i Bxogom L gpyroro DL-
Tpurepa, CTBOPHOIOYM BXif A03BOMY PEXMMY nepexoay (niybum) 4eTBepToro NiYnnbHUKa, SKMA 3'egqHaHo
3 BUXOOOM MEPENOBHEHHSA APYroro nidvnbHWKa; oauH BXig gpyroro enemeHta ABO 3'egHaHo 3
BMXOO0OM TpeTboro enementa ABO, a gpyrun - 3 BUXo4oM iHBepTopa, BXig SKoro 3'€4HaHO 3 BUXOO0M
nepenoBHIOBaHHA APYroro fivyuMnbHUKa, BXOOOM L03BOMY CUMHXPOHHOMO napanernbHOro 3aBaHTaXKeHHS
nepLUoro i Apyroro NiYUNbBHUKIB | ApYruM Bxodom nepuioro eneMmeHta ABO; Buxig nepenoBHIOBaHHS
nepLioro nivyvnbHUKa 3'€edHaHO 3 MeplwuM BXodoMm TpeTboro enemeHta ABO i nepwum BXOAOM
ernemenTa |-HI, gapyrni Bxig sikoro 3'egHaHoO 3 iHBepCHWM BuxopoM pApyroro JK-Tpurepa i apyrum
BXOAOM nepLioro enemMeHTta |; apyrunm Bxig Tpetboro enemeHta ABO 3'egHaHo 3 MpAMUM BUXOOOM
apyroro JK-Tpurepa, sikuid yTBOpHOE BUXig dopmysava; Buxig enemeHTa |-HI 3'egHaHo 3i Bxogom
OO03BOMY PexXuMy nivybu nepLioro nidnnbHUKa; BXOAW MapanenbHOro 3aBaHTaXEeHHs OaHWX NepLuoro
niYnnbHMKa yTBOPIOKOTL BXOAM MporpamyBaHHA popMyBaya Ha 3afaHy KinbKiCTb iMNYrbCiB B Madvky,
BXOOW MapanesnibHOro 3aBaHTaXXEHHs! AaHWX OPYroro nidnnbHMKa YTBOPHOTE BXOAWU MPOrpamMyBaHHS
dopmyBada Ha 3agaHy TpuBanicTb naysym MK nadkamu iMnynbcis; Taktosi Bxoau JK- i DL-Tpurepis
3'egHaHO 3i BXoAOM hopMyBaya; BXOAM aCUHXPOHHOI YyCTaHOBKWU Y HynboBuin cTaH JK- i DL-Tpurepis
3'eQHaHO 3 BUXOOOM ApYyroro enemeHTa .
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