Sprint Layout 5. Noapo6Hoe pyKoBOACTBO.

DI HALT

HecMOTpsi Ha MPOCTOTY 3TOI NPOrPamMMbl, MeHsi YacTO NPOCST HaNKcaTb MO Heil
cTaTbto. Ho MHe Bce 6bin10o Hekoraa. MoatomMy ponb KanuTtaHa OUYeBUAHOCTb B3I
Ha ce6s Sailanser. BbINoMHWB 3TOT TUTAHWUYECKWiA Tpya. A N1Lb
NOAKOPPEKTMPOBa, Aa 106aBUN KOE Fae Noapo6HOCTEN.

Bcem HaBepHO JaBHO M3BECTHA NPOrpamMa A/1s U3roTOB/EHUs NeYaTHbIX MAaT No/ Ha3BaHWeM
Sprint-Layout, Ha AaHHbIi MOMEHT MOC/eHsIs BEPCUS TOPAO MMeHyeTcs, 5.0

Cama nporpamMma o4eHb NpocTas U He NoTpe6yeT MHOrO BPeMEHM Ha CBOE 0CBOEHME, HO
MO3BONSET [eNaTh NNaThl AOCTATOYHO BLICOKOrO KauecTsa.

Kak s 1 rosopun, cama nporpamma L0BO/IbHO MPOCTa, HO UMEET MHOXECTBO KHOMOYEK U
MEHIOLLIEK, MOMOraroLLmMX HaM B paboTe. N03TOMY Hall YPOK B pUCOBaHMM NNaTbl pasge/ium Ha
HaCKO/bKO YacTeil.

B nepsoii 4acTy NO3HAKOMUMCS C NPOrpPaMMOin 1 y3HaeM, I4e U YTO B Held npsyeTca. Bo BTOpoit
4acTW HapuCyeM NPOCTEHbKYIO NnaTy, KoTopas 6yaeT cofep)atb, K NpuMepy, napy MUKPOCXeM
B DIP kopnycax (npuyem 3TV MUKPOCXEMbI CAeNaeM C MOSIHOMO HYNSA), HECKONbKO Pe3sncTopoB U
KOHJEHCaTOPOB, TakXXe NOCMOTPUM TaKyt MHTEPECHYIO PULLIKY nporpammbl kKak Co3sgaTesib
MaKpoca 1 cAefiaeM ¢ ero noMoLLbH Kopnyc MUKpPocxXeMbl, Hanpumep TQFP-32.

Takke 5 MoKaxy Kak 06pucoBaTtb NnaTty ¢ KapTUHKKU UK hoTorpadun.

YacTb 1: YUTO 1 rae y Hac NpsYeTcs M Kak 3TO NOMOraeT Ham B pycOBaHUM MeyaTHOW
nnarbl.

Mocne TOro Kak Hally Nporpammy, CKauanu, pacnakoBan 13 apxmea v 3anycTuiun, TO BUANM
TaKoe BOT OKHO.



i % I T A e Fermirs 3

3T0 HeMocpeACTBEHHO OKHO PaboThbl Hallleil MPOrpamMMmbl, FAe Mbl B NMOCNEACTBUM GYaeM
prcoBaTh NNaTky.

HauHem ¢ BepxHeli naHenu
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CHavana NoCMOTPKM, YTO Y Hac NpsYeTCs 3a Hagnucebo daiin.

YKmem Ha 3Ty HaAnUCb, N TYT XKe Y Hac NOABMAETCA BbiNaAaroLLee MeHHO.

HoBEIH. ..
OTEPBITE...
CoxpaHHTE
COXPaHHTE Kak...

C0XpaHKTE KaK Makpoc, ..
ABTOCOXpAHEHHE. .,

JECNopT +
AHPEKTOPHH, ..

¥CTaHOEKK NPHHTEpRA. ..
Mevate...

1 Hameleon B_2 lay
2116 lay

3 Mainz.lay

4 termod, lay

Brlxog




e HoBbIin,OTKpbITb,CoXpaHNTb,COXpaHMTb KakK, YCTaHOBKWU NPUHTEpA..., MevaTb...,
Bbixog C aToin 6paTueli 1 Tak Bce ICHO. Yali He NepBblil AeHb B BUHAE CUANM.

o CoxpaHUTb Kak Makpoc... JT1a Onuus no3BosisieT HaM COXPaHUTb BblfeNleHHbIN
(hparMeHT CXeMbI U/ UHBIX feTaNeil Kak Makpoc, KOTOpbIn MMeeT paclumpeHue .Imk
[abbl B fasibHelLLIeM He NOBTOPSATL AeACTBINSA N0 UX CO34aHUI0 3aHOBO.

o ABTOCOXpaHeHwe.. B 3TON onuum MOXHO HaCTPOWUTL aBTOCOXPaHEHMEe HalLnX (aiios C
paclinpeHvem .bak n noctaBuTb HEOOXOANMMbIV UHTEPBAST B MUHYTaX.

e JKCMOPT B 37Ol ONUMU Mbl CMOXXEM CLeNaTb 3KCNOPT B O4MH U3 (hOPMATOB T.e
COXPaHUTb Haly NaTKy Kak KapTUHKY, Kak (haiin repbepa Ansa gasibHenLwen nepegaym
Ha MPOM3BOLCTBO COXPaHUTL Kak (haiin ceepnoBku Excellon a Takxe coOXpaHUTb Kak
(haiinbl KOHTYPOB AJ19 NOCNeAYHOLLEro Co3AaHuns nnaTku ¢ noMoLbio YIy craHouka.
OO6bIYHO NMPUTOXAAETCA NPY NOATOTOBKE K habpnyHOMY NPOV3BOACTBY.

e [IMpeKTOopuUK... B 3TOIN ONUMU Mbl MOXKEM HACTPOUTL MapameTpbl paboThbl C
MporpammoN, Takune Kak coyeTaHue KaBuLl pacrnosioXXeHuns (aiinos, Makpocos, LiBeTa
C/IOEB U T.4 N T.N.

Mepexoanm K cnefytolieMy NyHKTY PegakTop

Peaaktop MposkT  AedcTE

CTHEHHTE Chrl+Z

Konmpopate  Chrl4iC

BrIpEsaTe Chel+3
BrTEEHTE Chrl4Y
¥ AEOMTE Chrl+D
FonMm. ..
¥AANKHTE

BrIAENHTE Big  Chrl+d

e OTMmeHUTb, BoccTaHoBUTL, KonupoBaTb, BblpesaTb, BcTaBuTb, Y anuThb,
BbigennTb Bce TOXe BCe NPUBbLIYHO U CTAHAAPTHO.

e YaBouTb [0 6bICTPOMY caenaTb Ay6nb BbiaeneHHon getann. Xotd, MMXO, npuBbIYHENR
ctrl+C ctrl+V.

e Konuu...

e [lpu BbIOOPE 3TOr0 NYHKTA OTKPOETCA CreAytoLLee OKHO:
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B KOTOpOM, Mbl CMOXeM YyKa3aTb, CKO/IbKO Konum Bblﬂ'eﬂeHHOI7I JEeTa/IN HaM Haa0
caenatb Mo rOPU3OHTAUTN U BEPTUKaUIN U KaK UX PaCoIOXNTb NN NANTKOW Un npocTo

B pAA. Y106HO Korja Hajo HamraumTb MaTpuLy Yero nm6o. Hanprmep NSTaukos Unw
PE3NCTOPOB KaKMX.

CnefytoLuii NYHKT MeHI0 y Hac MpoeKT:

Mposkt  AedicTere  Onunk |

AoBaEHTE NNaTY...
CEOHCTES NNaTel. ..
KonMpoBaTe AnaTy

MMNOpTHPOBATE HS...

[o6aBnTb NNaTy... TyT CMOXeM 106aBUTb eLLe OAHY NNaTy B Hall daiin, Hanpumep
0YeHb YA06HO KOraa pucyelllb OCHOBHYH NAaTy M 610K C KHOMOYKamy BOT 1 MOXKHO Ha
0/1HOI BKNafiKe cienaTb OCHOBHYHO NnaTy NOTOM HaxKaTb [l06aBUTb NaTy... U Ha HOBOW
BK/1afKe HapMcoBaTb caM 6/10K C KHOMKaMK. A eLle A0NONHUTENbHbIE NaTbl 3TO OAWH U3
HEMHOTrMX CNOco60B NepeTamTb C NAaThl HAa NIATy KYCOK MOHTaXa.

CaoiicTBa nnatbl... B 3T0i onuum Mbl MOXXEM HaCTPOUTb CBOICTBA Hallel nnatbl,
TaKue KaK BbICOTA M LUMPUHA, a Tak Xe 3aaaTb el ums, Hanpumep «Mos nnatkay». 310
e, KCTaTu, NpoLLe M3 MEHIO MHGO Ha FNaBHON NaHenu caenatb.

 —

" boa nnatka f



o KonuposaTb nnarty B 3Toli onuymmn Mbl MOXEM CKOMMPOBATb Hally nnaaty, Aabbl Ha
Konuu caenatb HebosbLLIMe N3MEHEHMS, HanpuUMep, rAe-TO NOCTaBUTb HEMHOIO LpYroii
pasbem.

e Y[anuTb NnaTy - 1 TaK BCe ACHO :)

e YCTaHOBWUTb MOC/EAHEN, YCTaHOBUTb NepBON, NepemecTUTb Brpaso, MNMepeMecTuUTb
NnnaTKy B/IeBO JTO TacOBaTb OYEPEAHOCTD MaT B YepTexe. Moyt becronesHas gpuya.

e lMMnopTmposaTb 13... Ho MOI B3rnsg camas nosesHas onums T.K No3BONseT BCTaBUTb
B MNIATKYy APYrY0 NIaTKy U3 CO3JaHHbIX paHee, HanpuMep o4eHb MOMOoraeT Korja
HapyCoBas C/IOXKHBIN KOPMYC a KaK MakKpoC COXpaHUTb 3abbil.

CneflytoLLIMM MYHKTOM Y Hac [elicTBue

« [oBepHyTb, 3epKasio No ropM3oHTaNM, 3epKaso No BepTUKanun MoscHeHuid, aymato,
He TpebyeTcs. PasBe, UTO MOBOPOT Je1aeTCs Ha (MKCMPOBaHHBIIA Yron KOTOpbIii 3aaeTcs
B OMUMAX, Aa AeTaNlbK1 3epKaNSTCs Ha TOM Xe caMoM cnoe. Kak KapTuHKa. Bnpouyem,
Nyyllle CaMOMY OfMH pa3 TbIKHYTb YeM YMTaTb 3Ty MyTb :)

« [pynnupoBaTk, Pa3rpynnupoBaTb MOXHO CBA3bIBaTb JeTasn B 6/I0KW. Takum
06pasoM, HanpuMep, MOXXHO 1 MaKpOoC cenath. A eLLe Npy KONMPOBaHWN 0BbeKTbI
rpynnupytoTcs. Mopoii 3To0 6ecuT, a Nopoii HpasMTcs. Mo CUTYyaLMK 3aBUCKT.

o [epemMecTUTb Ha MPOTMBOMOJIOXHbIV /10K - Nepe6packbiBaeT AeTab Ha
COOTBETCTBYOLLWIA CNOV C APYroli CTOPOHBI. Meab Ha Meflb, LK Ha LLeK.

o [epemMecTUTb Ha C/olA - AHANIOMMYHO BEPXHEMY MEHIO, HO C HEBO/bLLIOI pasHULIEN,
MO3BO/SET HENOCPEACTBEHHO BbIGPATh C/OW, Kyaa v 6yaem nepeMellaThb Hally AeTasb.
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MoEepHY T Chrl+R ﬁ
SepransHD Mo ropHE0HT M Chrl+H
FepkaneHD A0 BETHEANH Cr4-T -

PazrpynnHpoEaTeE kU

MepeMECTHTE HA NPOTHEONONOM¥HEW CNoF  Chrl4-h

MepeMECTHMTE Ha CROH

B1
k2
Bz

MPHEAZATE K CETKE

¥ AankTE INEMEHTEI BHE NNAThI

BOCCTaHOBNEHKE MaCKH. .. U

o [puessaTb K ceTKe Ha Mol B3rnsg, oueHb yaobHas guiika (KOTOpOR, KCTaTu, He
XBaTaeT B 60/1ee cepbe3HbIX Mporpammax, HanprumMep B Takmx Kak Eagle) B nporpamme
Korja pucyeLlb NnaTky ¢ pasHbIMU AeTaAMU Y KaX/0i CBOIA Luar BbIBOAOB M Korja
MPOoK/afblBaellb MeXAy HAMWU NPOBOAHMKM. [pryeM CETKY MOXHO /t06Y1o 3a4aTh B 1Ba
K/nKa.

e YpanuTb coefuHeHMA B nporpamme Sprint-Layout ecTb Takas ULLIKA Kak BO3AYLLUHble
coeuHeHNs. O6bIYHO MMM 0603HAYAIOT NEePEMbIYKM, HaNpPUMep MeXAy ABYMS
OTBEPCTUAMM, CHaYasa NoCTaBU/IN fBa NATAYKa, CAeMaNN MeXAY HAMWU COeJMHEHNE, OHO
OyJeT TOHKOW 3e/1eHOM IMHUWENA, & MOTOM Ha [JpYrom C/ioe MPoBenv MeXay aTUMmn 4Byms
nATaYKaMun JOPOXKY, 1 BblBpann aTy onuuio, Torga nporpamma npoaHannsnpyet
HOPM&/IbHO COEAMHEHHble NATAYKM 1 YOepeT BCe JINLLIHNE BO3AYLUHbIE COEANHEHMS.



e Y[annTb 351ieMeHTbl BHe NnaTbl Becb pabounii 3KpaH ¢ CETKOM B MPOrpaMMe CHUTaeTCs
KaK nsiata Tak BOT eC/M KaKOi TO 3/1eMeHT MonagaeT Ha ee rpaHuLly, TO AaHHbIA NYHKT
MPOCTO yAanseT BCE YTO BbIXOAMT 3a 3TW rPaHuULLbI.

o BoccTaHoBNeHMe Macku... Npu BbIGOpe 3TOM ONUMK BUAMM TaKoe BOT OKOLLKO

MpoacmHTE?

I O CTreEHa

o Macka nprMeHsieTca Ha (pabpuyHbIX NnaTax. ATO Ta camast “3eNeHKa” KOTOpOoi
MOKPbIBAOT NNaTbl Ha 3aBO/E, OCTaB/ISAS OTKPbITLIMU TO/IbKO KOHTAKTbI M0f naiky. Ecnm
cOpOCUTb MacKy 1 0TAaTb Ha 3aBOA, TO NOTOM NOMYYULLb afCKWUIA FeMOppoNi ¢
npouapanbiBaH1eM 3TOro /1aka no BCeEM KOHTaKTHbIM nnowaakam. Cofpatb ero 3ajaya
He Nnerkas 1 o4eHb yToMUTeNbHas. Ha nepsoii Bepcum Pinboard ogHa U3 KOHTaKTHbIX
NNOLLAaA0K MO OLUMOKE OKasanach 3aKpblTa MacKo. MOHTaXKHUKM N3MaTepusInCh.

Cnepyrowias no cnmucky y Hac Onuymn.

Onuem  PerkcTpagma ¥

¥CTaHOBKH, ..

CEOACTEA
DRC-EOHTRONE
v BHOnHoTeRa

LWatnoH. ..

Eca nnata
Bce KoMNoHEHTEI

CAHOEMTE M300pamEHHE

O NpoeKTe. ..
TafnKua oTEEPCTHA, ..

Co34aTeENE Makpoca. ..

YCTaHOBKMN...
Mpw BbIGOPE 3TOW OMUUM Y HAaC OTKPOETCS OKOLLKO YCTaHOBKM OCHOBHbIX MapaMeTpoB Hallel
nporpamMmbl, MO3TOMY OCTaHOBMMCS Ha HeM 60/1ee No4PO6HO.
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[v 3EprantHO Makpockl M TEKCT Ha 0ApATHON CTOpOHE

v K.apTa nnarel

[v BcnnelEatowmHe okHa

[ OrpaHHYdTE BRICOTY WRHDETE [rMUH. 0,15 kdkd]

[v Chl-reile gna 3aN0MUHEHWA N3PAMETPOE BRIGENEHHER DOEEKTOE

[v WcnonesosaHue wara 0,3927 srecto 0,4

ok OTreHa

TaK, nepBbIM NYHKTOM, Y HAac CTOUT HACTPOIiKa OCHOBHbIX MapamMeTPoB. Mbl MOXeM YKa3aTb
eAVHULbI M3MEPEHUS I/INHbI B HALLIEM C/lydae MM, YKa3aTb LiBET OTBEPCTMS B KOHTAKTHOI
MNOWAZKe, B HaLLeM C/lyyae OH COBMafaeT ¢ LBeTOM (hoHa M GYeT YepHbIM eCNvi B MOCNEACTBUAN
HaLll )oH BY/AeT KPacHbIM, TO 1 LIBET OTBEPCTUSI B KOHTAKTHOI MN/OLLAAKE TOXE 6YeT KPacHbIM.
Takke MOXXHO NPOCTO BbIGPATh LIBET OTBEPCTUS GENbIM, U OH 6yaeT GenbiM B HE3aBUCUMOCTYM OT
TOr0 Kakoii y HaC (hoH.

BTOpbIM NYHKTOM Y Hac UAeT BupTyarbHble Y3/1bl U TPACChl JaHHbIV MYHKT eC/i OH OTMEYeH
[aeT OUYeHb UHTEPECHOE CBOCTBO B NPOrpamMMe, OH CTaBUT Ha NPOBOAHUKE KOTOPbIA Mbl
PUCYEM HECKO/IbKO BUPTYaslbHbIX Y3/10B.




BOT OHM TOHEHbKME CUHME KPYXXOUKIN KOTOpble B NMOCIEACTBMM €CNN NOTAHYTL 38 HUX KYPCOPOM
MbILLKWN MOXXHO NpeBpaTtnTb B I'IOJ'IHOLLeHHbIVI Y3€en, U USMEHUTL, TaKUM 06pa30|v|, MPONOXKEHHYIO

[IOPOXKKY.

A nporpaMma aBToMaToM 06aBUT Ha y4YacTKax MeXAy peasibHbIMW Y311amm eLle HECKObKO
BUPTYaNbHbIX Y3/10B U Mbl UMEEM BO3MOXHOCTb [Ja/lbHELLIEro peaakTMpoBaHus Halleld
[OPOXKNM. DTO GbIBAET OYEHDb YA06HO KOra NPUXOAMTLCS NPOTacKMBaTb HaNMpUMep TPETbHO
LOPOXKKY, MEX/Y ABYMS YXKe NPONOXKEHHbIMU.

3epKasibHO MaKpOChl 1 TEKCT Ha 06paTHOM CTOPOHE

Ecnu faHHbI NYHKT aKTMBMPOBAH, TO NPK BCTaBKE TEKCTa UM MakKpoca Ha C/ioli nporpamMma
OyeT camMa CMOTPETb 3ePKa/IUTb ero UK HET 1 TOro UTOGbI B MOCNeACTBUN AeTanu Uau
HaANMCcK UMeny NPaBUIbHOE 0TOOPAXKEHWE Ha Hallleli FOTOBOIA nnare.

CneflytoLLuii NYHKT y Hac KapTa nnatbl, AaHHbIA MYHKT UMEET OAVH UHTEPECHbII NPUKON, eCNi
OH aKTUBMPOBAH, TO B /IEBOIA YacTU Halllell NPOrpaMmbl NOSIB/ISIETCS HEGO/bLLIOE OKOLLIKO.

ol 1 50 L

370 Kak 6bl YMeHbLUEHHas KOMWS Hallel NNaTKW, BKAKYaTb UM HET, 3TO peLlaThb YXKe KaXaoMy
MeHS IMYHO NpuKasbiBaeT. PaHaTtbl XxaHpa RTS ToXe OLEeHAT :)

BcnnbiBatoLme 0OKHa B OCHOBHOM BCAKME MOACKA3KM B MporpaMmMe — 04eBUAHO.



OrpaHn4nTb BbICOTY WpUdTa (MUH 0,15MMm)

BOT Ta raslouka yYto ULyT MHOrMe HauMHatoLMe 4a U He TO/IbKO NOJ/b30BaTeNn 3ToM
nporpaMmbl €CNN OHa CTOUT TO KOrAa AenaeM HagnucKy Ha niate Uan Ha afleMeHTax TO Mbl He
MOXEM Cfenatb pasmep OyKB MeHbLUe YeM 1,5 MM. Tak 4yTo ecnn Hafo, KyAa TO CTaBUTb TEKCT
pasMepoM MeHbLLe YeM 1,5 MM TO peKOMeHAYH0 ee CHATb. Ho npun oTnpaBke Ha NPOU3BOACTBO
3TO HAaZ0 y4ecTb. He Be3fe MOryT Haneyararh LLUe/IKorpaguio CTO/b MasIoro paspeLLeHus.

nem panblue v BUAUM eLle OiUH VHTEPECHbIV MYHKTUK, a UMeHHO Ctri+ Mbllb Ans
3anoMUHaHNS NapaMeTPOB BbleNIeHHbI 06BEKTOB, CIN 3TOT MYHKT aKTUBUPOBaH, TO
MOSIBNISIETCS OANH VHTEPECHas LUTYKa. HanpumMep, HapyucoBa/M [1Be KOHTAKTHbIE MIOLIAAKMA U
MeXy HM NPOMOXMN JOPOXKKY CKaXKeM LLUMPKHOI 0,6 MM NOTOM CAeNanu eLle 1 eLle 4To-To
1 B UTOTE NPOCTO 3a6bIIN KaKas Oblfa LUMPYHA 3TO AOPOXKKM, KOHEYHO MOXHO NMPOCTO MO Hell
LLIENIKHYTb U B HACTPOIiKe LUMPUHBI JOPOXKU Y HAC 0TOGPA3UTLCA ee LIMPUHA,

had
- m L]

TyT BMecTo 0,55 cTaHeT Hawa wupuHa 0,60, HO Beb MOTOM NOAKPYYMBATL MON3YHOK, Cnpasa OT
ymcna, fabbl NOACTPOUTL LUMPUHY Ha 0,6 NIEHNBO Befb, HO €C/IN Mbl LLE/IKHEM Ha TOM Xe
[OPOXKe C 3axKaTor KHonkou Ctrl To Toraa Hawwe 3HaveHue 0,6 cpasy 3anoOMHUTLCA B 3TOM OKHE
1 HOBYIO JOPOXKY, Mbl OyJeM pucoBaTh y)Ke TONLWMHON 0,6MM.

Wcnonb3oBaHue wara 0,3937 Bmecto 0,4.

MepeBOANK KOHEYHO OYeHb KOPSBLIA B OpUrMHane aToT NyHKT HanucaH Tak HPGL-Skalierung
mit Faktor 0.3937 statt 0.4 B 06LLeM 3TOT NYHKT OTBeYaeT 3a co3gaHne HPGL daina ans
nocneytoLLei nepefayn Ha KOOPAMHATHBIN CTaHOK, W yKa3blBaeT UCMONb30BaTh /N O4UH 3HaK
rnocne 3ansTon NM6o B 3aBUCMMOCTM OT CTaHKa MCMo/b30BaTh YeTbipe 3HaKa Moc/e 3ansaToil.

C nepBbIM MNYHKTOM Mbl 3aKOHUYNAN U nepe|7|,u,eM TENEPb KO BTOPOMY MYHKTY Hallero oKoLLKa OH
Y Hac Ha3blBaeTcA LiBeTa 1 NOCMOTPUM, UTO XKe NMpsaYeTca Tam.
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JperTopkM B apuaHT: |I'I|:u YrADHSHMKD ﬂ
E i noTer s L =
Bosepar CHErHEIR

i MnarHei

K NAEMLM Y epTetHEI

ok OrtreHa

TyT y Hac BCe 04eHb MPOCTO 1 334aeM LiBETa ANA Hallein MporpamMbl Ans oHa, CETKU, MMHUA,
CNoeB, M0 BbIGMPaEM U3 HECKOMbKNX MPEAJIOXKEHHbIV BapuaHTOB, TYT Kak rOBOPUTLCS Ha BKYC
M LUBET TOBaPULLEN HET, N KaXKAbIi CTaBUT MX MOA Cebs.



Vaewm fanblie v NyHKT npekTopumn

YcTaHoBHH

- Ugera
,.D.H PEETOR
- BuAnuoTera P atine Layout: Irn:ngram files\zprint-layoutsl [dermals |

- Bozepar _I
=

Arcnopr Gerber: Iu::'xpru:ugram fileshaprint-lagouts [de

- |max

-+ Knagium Akecnopr BMP: In:::"-.pn:ngram fileszprint-lapoutsl [de

Akcnopr HPGL: |c:‘uprugram filezhzprint-lapouthl [de |
P OTOBML, Iu::'xpn:ugram fileshzprint-layouts0 [de |

Ecnu ocTaEWTE nonA MYCTEIRM, MHPOPRALMA ﬁ'_-l.IJ.E-‘T SAHECEHS B AWPEET OpkH
A0 YrA0n4aHKID.

ok OTreHa

TyT TOXe HUYero 0CO6eHHOro HeT, NPOCTO yKa3blBaeM NMyTW FAe 1 YTO Y Hac pacrnofaraercs,
[aHHas HaCTPOKa MMeeT MeCTO eC/iv Mbl CTaBUM NPOrpammy 13 ANCTpPMOYTMBA CKaYaHHOIO C
omuManbHOro carita HO T.K MporpaMma y Hac BENIMKONENHO paboTaeT 1 6e3 BCSKOW YCTaHOBKM,
TO NPOCTO HAYEro MOXHO HE MEHATb U NOWTK AasbLue.

A fanblue y Hac nolieT NyHKT BrnénmoTeka

YCTaHOBHH
- UgeTa
'D'HEKTDDHH JAupexTopHa GUOAHOTEKH MAKpPOCOE:
& b uanqoTeKa
- Bosepar D:tLaphSprint_Lapout 5.0 akros
- Imaw
- K.nasmwm M ZtEHARTE 3TY AMPEKTORMID, BCAM NaNKa AUANUOTEKM Bhina
Warietire... NepereLL EHa.
s MpH cOpOCE YCTAHABNHEAETCA QHPEKTOPHA MO Yo aHHH.

ok OTraeHa

ToXxe B NPUHLMME HUYEro 0c060 MHTEPECHOTO HEe BUAMM, NPOCTO YKa3blBaeM rae y Hac byaet
XPaHWTbCS 6VMBIMOTEKA HALWMX MaKpPOCOB, T.K MPOrpaMma y Hac yMHas TO OHa caMa onpegensieT
pacrosioKeHve Hallein 6ubnoTekn ¢ Makpocamu.

Nepexognm K NyHKTY Bo3Bpar



YcTaHoBHH

- UeeTa
- JHpEkTOpHK
- BunHoTeka an c
BEo=E patT
- Imas

- KNaBHLWLM

30ECk MOMHD YCTAHOBMTE MAKCHMAaNEHOE YMCIO WAaros BE0SEpaTa [He
fones 50).Ecnu EortMOBOTER MELNEHHEIRN, CASOMET YMEHEWMTE 3TO
YMCAa.

ok OrreHa

TyT TOXXe BCE AOBOJILHO NPOCTO U Mbl MPOCTO YKa3blBaeM YMCO0, Ha CKO/IbKO Mporpamma Ham
CMOXKET CAeNnaTb OTKaT N3MEHEHWI, ecnu rae yero HanopTadnan rnpu pncoBaHMn Hallei nnatbl
A NOCTaBW/1 MaKCcMMasibHoe ymcno 50.

Mepexoaum K cneayrowemMy MyHKTY, M OH Y HaC Ha3blBAETCA |yax FyF-RoKasbiBatoTKkirHo-B-3D
opmate

VcTaHoeHH

- Ugera

- OuperTopHu
- BuBnuoTera
- Bozepar

Temneparypa & “C: 20 =,
- K.naguwm

T oW MHE MELH B T 35 g

K.anekynAaTop ONPEQENAET MAKCHMANEHD EOSMOAHEIA TOK 008 MOEankHBE:
YCNOEMA, PeaneHeId TOK MOHET OTNMYETECHA, T.K. SSEMCHT SLWE OT FMHOMMHE
NapatdeTpioE.

ok OTreHa

Mbl 3ajaeM NpeanosaraemMyto TONWMHY MeAW Ha Halleli 3aroToBKe 1 Mpeanosiaraemyto
TemnepaTypy, Aabbl BCTPOEHHbI NPOCTEHbKNIA Ka/bKyNATOP NOKa3an Ham TOK U HanpsikeHue,
KOTOPOE MOXET NPOXOAWTb MO NPOBOAHNKY.

W nocnefHuii NyHKT B Hallieli HacTPolike 3To NYHKT KnasuLuu
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ok OTreHa

B Hem Mbl BUANM KnaBuaTypHbIe COKpALLLeHNs ANA TeX U UHBIX OﬂepaLl,VIVI N EeCIN YTO TO
MOXXEM UX NMOMEHSTb, XOTA A C 3TUM 0C060 He napunca n oCtaBua BCe Kak €CTb MO yMON4aHUIO.

C NYHKTOM Y CTaHOBKM Mbl 3aKOHUYM/IN 11 NOCMOTPUM OCTa/IbHble OMLMM BbINAAAKLLErO MEHIO
Onuun

CaoiicTBa
Ecnu BbliGrpaem 3TOT NYHKT, TO CNpaBa B Nporpamme Y Hac OTKPOETCS OKOLLKO
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CaolicTBa rge Mbl MOXXEM 3aaTb pa3sMep Hallein NnaTku no LLUNPUHE N BbICOTE a TAKXKE €€
Ha3BaHWE.

DRC-koHTpONb
Mpwv BbIGOPE 3TOr0 NYyHKTa Y HAaC OTKPOETCS Crpasa eLle 04HO OKHO
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KoTopoe no3BonuT HaMm NPOKOHTPOIMPOBATL Hally HAPUCOBAHHYHO NIATKY MOCTaBUTL 3a30pbl
orpaHvyeHuns 1 T.4. ApxnynobHas 1 apxnHyxHas Bellb. OCO6eHHO Npu OTMPaBKe naT Ha
NMPON3BOACTBO, fa U B KYCTapHbIX YCNOBUAX Npuroxaaetcd. CyTb B yem. CTaBuM, Hanpumep,
MUHMMa/bHbIM 3a30p B 0.3MM U MUHMUMASIbHYHO A0POXKY He MeHbLue Yem 0.2mm 1 npu DRC
MPOBEPKE Mpora Ham HaligeT Bce MecTa rie 3T HOPMbI HE BbIMOMHAKTCA. A pas He
BbINOHAKTCA, TO MOTYT BbITb KOCAKW MNPV U3roTOB/EHWUM NNaTbl. Hanpumep, 40POXKY
CK/IEHOTCA UMK eLLe Kakasi npobnema. Takxke TyT MAeT NpoBepKa AMamMeTpoB OTBEPCTUN U
npoyne reoMeTpuYecKme napameTpbl.

Bunenunorteka
Mpwv BbIGOPE 3TOr0 MyHKTa Mbl YBUAMM €LLe OAHO OKHO B MPaBOWi YacTy NPOrpammbl.
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A VIMEHHO OKOLLIKO C MaKpocamu, T.e OKOLLKO F/ie Mbl MOXeM Bbl6paTh HallW rOTOBble AeTanu U
Kopnyca Ans Ux NocneaytoLLein BCTaBKy B HaLly NnaTky.

LLIa6s10H...
Ecnu BblGpaTb 3TOT NYHKT, TO YBUAUM TaKOe OKOLLKO
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OueHb UHTEPECHbI MYHKT OH NMO3BOMSET NOCTaBUTb KAPTUHKY 3aHMM (POHOM Ha Hall CTON B
nporpamme, rae Mbl pucyem nnatky. Moka onvcbiBaTb AeTaslbHO ero He 6yay, HO K HeMy
BEPHYCb.

MeTannusauums
Mpw BbIOOPE 3TOM ONLMK NPOrpaMma 3a/IMBaeT HaM BCH CBOBOAHYIO 06/1aCTb Mefbto, HO Mpu
3TOM OCTaB/IAET 3a30Pbl BOKPYI HapnCcoBaHHbLIX MPOBOAHNKOB.

37K 3a30pbl HAM MOTYT MHOMAA O4eHb NPUIOANTLCS, Aa U NaaTa NPy TakOM NOAX0f4e
MoNy4aeTcs NoKpacueee, U MNO3CTETUYHEE, Ie HACTPOUTb LUMPUHY 3a30pa TOXE OCTaHOB/HOCh
6onee noapo6Ho, Koraa 6yaeM pucosaTtb NAaTkKy.

Bca nnaTta
BbI6upaem 3Ty Onumio, Ha 3KpaHe YMeHbLUUTLCA MacLuTab, 1 Mbl YBUAMM BCHO HaLLy MNaTKy
LIe/INKOM.

Bce KOMMOHEHTbI
AHaNOrMYHO BEPXHEMY MYHKTY, HO C TON NNLLIb PA3HULEN YTO YMEHbLLMT MaclUTab B
3aBMCUMOCTU OT TOrO, CKO/IbKO KOMIMOHEHTOB PacKu1aaHo y Hac Mo niaTke.

Bce BblgeneHHoe
ATOT NYHKT NOAFOHUT pa3Mep 3KpaHa B 60/1bLLUYI0 U MEHBLUYIO CTOPOHY B 3aBUCMMOCTY OT
TOr0, KaKvne KOMNOHEHTbI B JaHHbIA MOMEHT Y Hac BbleNEHbI.

Mpeablaywmii Macitab
BepHyTbCs K NpefblayLieMy maclutaby, TyT BCe MPOCTO.

O6HOBUTBL N306paxkeHMe

MpocTas onuwus NPocTo 06HOBASET N300paXKEHNE Ha HalleM 3KpaHe. M01e3HO ecnm Ha aKpaHe
BO3HUK/IN KaKune TO BU3yasibHble apTeakTbl. VIHOr4a 6biBaeT rntoK Takon. OcobeHHO npu
KOMMNacTUHIe 6OMbLUNX KYCKOB CXEMb.

O npoekTe...
Ecnu BbIGpaTh 3Ty ONUMIO TO MOXKHO Hanmcatb YTo 60 0 CaMOM MPOeKTe, a MOTOM BCMOMHUTb
0C06EeHHO NoC/e BYEPaLLIHEro, YTo S TaM pUcoBan TO, BbIMISAWT 3TO Tak.
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Tabnuua 0TBEPCTUIA. ..

[l0BONIbHO MHTEPECHbIV MYHKT MEHIO KOTOPbI 0TOGPaXKaeT CKObKO OTBEPCTMIA Ha Halleld nnaTte
1 KaKne HY>KHbl CBEpP/IA YTO Obl X NPOCBEPINTL, XOTS A UCMO/b3YH0 ero B 0CHOBHOM /151 TOr0
Aabbl NPUBECTY K €AMHOMY MOKa3aTe/Ho BCe TOUKMN Ha KOHTAKTHbIX MoLaAKax Ais
MOCNefyHOLLEro CBEP/IEHNS 1 CTaB/MO UX pa3mep 06bI4HO 0,6 MM.

BOT KaK 3T0 BbIr/IAUT Ha peaslbHO HapUCOBaHHOM nare.

[ TabnHLd oTee pCTHH X

v Bes meTanmuzaum
[v C rmeTannuzaumen

3 x 050 mm
21 % 080 mm
2% 0,80 mm

K.onupogaTe B Bydep k.

TyT BUAMM, Y4TO OTBEPCTUIN HAM CBEP/INTL 56 LUTYK M HAZO0 NATb UX HUX NOAOrHaTh, Aabbl
BHYTPEHHSASA TOYKA Ha KOHTaKTHOM nowaake 6bina 0,6 MM,



CospgaTenb Mmakpoca...

OueHb, 0YeHb, OYEHb, NOJE3HBIV MYHKT B NPOrpamMmMe, KOTOPbI NO3BOSET HAM HapuUCOBaTb
C/TOXKHBI Kopnyc, Takor Hanpumep Kak SSOP,MLF, TQFP nn6o kakoi To Apyrom 3a MUHYTY-
Apyryto. Mpy HOXaTUM Ha 3TOT NYHKT OTKPOETCS Takoe BOT OKOLLIKO.

[ 0304Te/1b MdHPOCOB E ]
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] OTreHa

TYT Mbl MOXEM BbIOPaTh M HACTPOWUTL PUCOBaHME HaLLEro Kopnyca, CMOTPS Ha AaHHble U3
AaTalimTa Ha Ty UM MHYI0 MUKPOCXeMy. BbiGrpaem TvM NAOLWAA0K, PACCTOSIHIE MEXY HAMM.
Tun pacnonoxeHus 1 ona! Ha nnate roToBblii HAG0P NafoB. OCTaNOCh NX TONMLKO OPOPMUTL Ha
cnoe Lienkorpadguu (HanpumMep, 06BECTM B PaMOUKY) 11 COXPaHUTb Kak Makpoc. Bee!

CnepytoLye NyHKTbI Takue Kak Perucrpayms 1 3Hak BOnpoca, T.e MOMOLLb ONUCbIBATb He 6yay
MOTOMY YTO B HMX HET aGCOMKOTHO HUYErO YTO HaM NOMOXKET B Aa/IbHElLLEM PUCOBaHU HaLLEl
nnaTku, Npaeaa NoMoLLb 6yAeT NonesHa TeM KTO APYXKMT C HEMELLKUM S3bIKOM.

Y onrcan Taku NyHKTUKN B BbINAAAOLLMX MEHIO, HO BCE 3TU NYHKTbI UMEOT CBOW
MUKTOrpaMmbl B Bie KapTUHOK Ha MaHenu YyTb HUXE, T.e TyAa BbIHECEHbI BCE HEOOXOANMbIE
ANs paboTbl ONLMKW BOT 3Ta NaHeb.

DEHES Q © By =t
CnuLLKOM Noapo6HO OCTaHABNMBATLCS Ha HeW He Byay T.K OHa Ay6nMpPYeT NYHKTbl MEHHO, HO
npv fabHenLweM pucoBaHny NPocTo 6yay CCbINaTbCA Ha 3TN MKOHKW Aabbl He 3aTPYLAHATb

BOCMpUSATME (hpasamm TNa, BbiGepem NyHKT MeHto daiin, HoBbIA.

Kak 1 roBopun onuwly 3T UKOHKW, ABUraTbCs Oyay CneBa Ha NpaBo ¥ NPOCTO UX NEPeYNCNTb
€CNN B UKOHKe OyAeT Kakasi HUTb HaCTPOiKa TO OCTaHOB/KOCb 60/1ee NOAPOGHO.



Moexanu cnesa Ha nNpaso Hosblin, OTKpbITL (a1, CoxpaHnTb (haitn, Pacneyartatb (aiin,
OTMeHUTb feicTeue, MoBTOPUTL AelicTere, BbipesaTb, CkonmpoBaTth, BcTaBuTb, Y ganuTh,
Mpoay6nvpoBsatb, MoBepHYTb a BOT TYT CAe/laeM NepBy OCTaHOBKY, M NOCMOTPUM 60s1ee
MoAPO6HO Ha 3TOT MYHKT, eCNM BbIGPaTh KaKoM TO KOMMOHEHT Ha Hallel niaTke 1 WenkHyTb Ha
MasIeHbKOM TPeyro/ibH1Ke psaoM C MKOHKOW NOBOPOTa TO YBUAWM CNefytoLee.

Cl-H 3
el
v 457
15
e

0,59 ...

BOT TyT TO Mbl 1 CMOXeM BbI6paTb Ha KaKoii Yro/ Ham BpallaTh Hally AeTasb Kak i FOBOPUII
BbILLIE OH 6bI1 N0 yMon4aHuto 90 rpagycoB a TyT 1 45 1 15 1 5 1 faxxe MOXXem NOCTaBUTb CBOW
HanpumMep Kak a noctasun 0,5 T.e non rpagyca.

A Tenepb passnekaemcs! HakuabiBaem Ha naaTy KOMMIEKTYXW, pa3BopaymBaem ee Kak nonasno,
nog npou3Bo/ibHbIMK yrnamu. Pa3BoinM BCe 3TO KPUBLIMU IMHUAMY and Topor 1 XBacTaemcs
nepea Apy3bAMu YKYPeHHbIMU Naatamu ¢ NCUXOLe/IMYECKO pa3BoaKoM )

WNaem ganblue.
OTpasunTb 3epKasibHO Mo BepTUKaK, OTPasuTb 3epKasibHO NO rOpPU30HTaIN, BLIPOBHATL. ..

Ha aTOM NyHKTe TOXe 0CTaHOB/OCL 60/1ee MOAPOGHO MYHKT Ha CamMoM [efle 04YeHb XOPOLLUiA
rMomoraeT NpuaaTh KPacvBbIid U 3CTETUYHBIN BUZ NAATKe 4a0bl B Aa/bHEALLEM MOXHO 6bIN0
MoXBacTaTbCs Nepes ApY3bsAMU Kak Yy Te6st Bce aKKyPaTHEHBKO M KPacMBO Hampumep CTaBuM
SMD fieTanu Ha Hallly NnaTy a OHW BCe BKPYBb [ja BKOCTb M3-3a NMPUBSA3KE K CETKE, a TYT BblAeNN
HECKO/IbKO AeTaneli 1 BbIGpPan BbIpaBHMUBAHE MO SIEBOMY KParo 1 Y Hac BCE aKKypaTHO
CMOTpUTCS.
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BOT Ha KapTMHKe XOpOLLIO BMAHO NpOLECC A0 W Noc/e BbipaBHMBaHNS.

Naem panblue.

MpuBs3aTh K CeTKe, Y [annTb CoefiMHeHns, ['pynnuposatk, Pa3rpynnuposatb, MacwiTab...

Qo 2Rl

@ Brca nnata
Bre KOMNOHEHTEI

Bie BblAENEHHDE

OG6HOBUTb, LLIa6noH, CeoiicTea, KOHTponb, brbnmoteka, O npoekTe 1 Mpo3payHOCTb
Mpo3payHOCTb TOXE 0BO/IbHO MHTEPECHBIA MYHKT, KOTOPbI NMO3BONSAET BUAETL C/IOM OCO6EHHO
MoJie3eH Korja AenaeTcsa ABYXCTOPOHHS rniata v 04eHb MHOTO MPOBOAHMKOB Ha KaXK0M C/I0e,
€CNIN HaXXaTb 3Ty KHOMKY TO BbIMNAAeTb OyAeT NPUMEPHO Tak.
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Mony4aeTcs YTO BCE COM, CTAHOBATCS KaK Obl MPO3payHbIMK, U MOXHO BUAETb OAUH COi
yepes Apyroi.

Tenepb 06paTM Hallle BHUMaHVe Ha NaHesb, KOTOpas y Hac pacnosiaraeTcs criesa
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B Heli noiigeM no NyHKTam CBepXY BHU3.

Kypcop [aHHblli NyHKT Npy HaXKaTu1 Ha HEro NPOCTO NpeacTaBseT U3 cebst Kypcop, KOTOpbIi
MO3BO/ISIET HAM BbIENNTb KaKOI TO 91EMEHT Ha NiaTe W NepeTaLyTh ero no nnarte yaepXxusas
NEBYHO KHOMKY MbILLIKY

MacLuTtab Mpu HaKaTUK Ha 3TY MKOHKY YKa3aTe/lb M3MEHUTHCS Ha /INH3Y C NIFOCUKOM M
MUHYCOM MO KpasiM 1 COOTBETCTBEHHO €C/IN HaXKaTb NIEBYHO KHOMKY MbILLIW TO 1306PpaXKeHNe
YBENMYMTHCS €CNM MPaBYHO TO OHO YMEHbLUMTLCA. B MpUHLUMNe Npy pUcoBaHWM NAaTKX 3TOT
MYHKT MOXXHO U He Bbl6MpaTh a MPOKPYYMBATb KOMECO MbILLKYM Briepesd Unmn Hasag
COOTBETCTBEHHO Brepe/ MaclLTab 6yaeT yBeNMUMBaTbCA a Hasa/, YMeHbLLIAThCS.

MpoBOoAHWUK [Mpu BbIGOPE 3TOI MKOHKM YKasaTe/b MeHSIET CBOW BU, Ha TOUKY C NePeKPecTbeM 1
MO3BO/ISIET HAM HApPMCOBaTh AOPOXKKY OT OAIHOIN KOHTAKTHOI NMOLIAAKM K Apyroii. Jopoxka
PUCYETCS MO aKTUBHOMY C/10H), KOTOPbII BbIOUPAETCS BHU3Y.



KoHTaKT [laHHasi UKOHKa M03BO/ISIeT HaM BbIGpaTh (WOPMY KOHTAKTHOW MOLLAAKMN.
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Ecnu e BblIGpaTh CTPOKY «C MeTaNNN3aLMEV» TO KOHTAKTHas NoLLaaKa U3MEHUT LIBET Ha
CWHEBATbIIA, C KpaCHbIM TOHEHbKUM KPYroM BHYTPW, 3TO 6yAeT noapasymMeBaTb Nog coboi 4To B
[AaHHOM OTBEPCTUM NMAET METaNINZALMA U YTO 3TO OTBEPCTME NEPEXOAHOE C OAHON CTOPOHbI
NNaTbl Ha APYryto. TakKe Takme KOHTaKTHbIe M0WAaAKM OUYeHb YA0OHO CTaBUTb Ha
ABYCTOPOHHMX MnaTax, T.K Npy NocneayroLLeii pacneyaTke 3T KOHTaKTHbIE M0WaaKu oyayT
nponeyataHbl Ha 060MX, CTOPOHAX Hallein 6yayLLein nnatbl.

SMD- KOHTaKT [Npu BbI6GOPE 3TOIN MKOHKK, NOABNSETCA BOSMOXHOCTb PACMOIOXMTL Ha Hallei
NNaTke ManeHbKne smd KOHTaKTbI.

[yra [laHHas NKOHKa N03BONMSET HaM HAapMCOBaTb OKPYXXHOCTb U/IN CAenaTb Ayry.



[abbl OKPYXXHOCTb MPEBPATUTH B AYTY OCTATOUYHO Ha OKPY)XKHOCTM BbI6PaTh TOUKY M NPOCTO
HEMHOTO ee NPOTALLWTL B UTOTE 13 OKPYXKHOCTM NMONYUMM YTy Kak Ha M306PaXKEHIM CrpaBa.
MonnroH 3Ta MKOHKA MO3BO/SET HaM HapUCOBaTh 3aMKHYTbII MOMIMIOH Ha Halleli naaTke Aabbi

npnaatb en 6onee KpaCI/IBbII\/'I BMA. Takxke, ec/iv HEMHOIO U3MEHUTL ero CBOWCTBA, TO MOXKHO
Mnony4vnTb NMOJINTOH U3 CETKN.

370 6bIBAET 0COOEHHO aKTyas/lbHO TeM KTO [ieNiaeT CBOM NaTKW No TeXHonorum J1IYT n'y Koro
MpW NeyaTy Ha Na3epHOM NPUHTePe, NPUHTEP He feNaeT naeaibHO YepHbIM 60/bLLve
3aKpalleHHble 061acTu. B HaCTpoKax TakKe MOXKHO BbIOMPaThb TO/LLMHY OKAHTOBKM, YTOObI
perynnupoBaTb OKPYr/i0CTb Yr/10B HaLlero nomroHa.

durypa



Ecnu BbIGPaTh 3TY UKOHKY, TO TOFa OTKPbIBAETCS OKOLLIKO 13 KOTOPOr0 MOXHO HapucoBaTb
NMBO KaKyt HUTb (UIYPKY @ MOXHO U NPUYYANMBYIO CNPasib M306pasnTb.
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TekcT lMpu BbIGOpe 3TON MKOHKM OTKPbIBAETCA OKHO, Fje MOXXHO BBECTU TEKCT U MOTOM
BCTaBUTb B KaKOe IM60 MEeCTO Ha nnare, NoANnMcaTb HarnpyuMep 3/1eMeHTbI, MUKPOCXEMbI, U
BCTaBWTb CBOE HEMOBTOPMMOE MMA Ha MnnaTtky. 1o ymonyaHuio pa3mep Tekcrta 5 MM, HO
perynupyeTtcsa Ao napameTpa 1,5 MM ecniv Xe Ha[0 NOoCTaBUTb TEKCT pasMepoM MeHbLLE Yem 1,5
MM TO A BblLLe NCan YTO HaZ0 YbpaTh B HACTPOKe M TOrAa MOXHO O6yAeT nucaTb TEKCTOM XOTb
0,1 Mm.

[ EKCTOBLIH pedanTop ZQ
TekcT Bricoma [rard]
Main Plate 5 a4
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1807 270"
ABTOMETHYECKI
| n003ENATE HORMED 0K
HaurHan o 1] ]
OTreHa

CoeanHeHMne

Mpw BbIGOPE 3TOM MKOHKM YKa3aTeslb CTaHOBUTLCA Ma/IEHbKMM 1 BK/KOUAETCH PEXUM
«BO3[YLLUHOr0» COeAMHEHMS, AOCTaTOYHO LENKHYTb Ha OHO KOHTaKTHOM NoLiaaKe a noTom
Ha PYrov 1 Mexay HMMW NOABUTCA BOT TakKas 3aMevaTesibHas 3e/leHast HUTOUKa, KOTOPYH
MHOTVE NCMO/b3YIOT A1 TOro YTobbl NoKasaTb Ha NniaTe NepemMblYKu, KOTOpble MOTOM Hajo
Oypfet 3anasatb. BOT TONbKO Nepemblukm 1 6bl el fenaTb He COBETOBa/. [Je/10 B TOM, YUTO OHU He
[At0T CBA3W NPV 3NEKTPUYECKON NpoBepKe. JTyuLle BCEro NepemMblyKy Aenatb JOPOXKaMmM Ha
BTOPOM C/10€, COeIMHAA UX Yepes3 CKBO3Hble MeTa/IIN31POBaHHbIE OTBEPCTMA. B aTOM criyyae



aNleKTpuYecKas NpoBepKa NoKaXKeT KOHTaKT. Tak uto, MMXO, coefiMHeHMe 3TO BecrnosiesHas
BeLLlb.

ABTOTpacca
HenmoBepHO npocTeLkoe Nogobre aBTopasBogumnka. PabotaeT npocto. BHavane coegnHsaem
MUHbI Yepes “coegnHeHne”, a NOTOM ThIKaeM B HUX MHCTPYMeHTOM aBToTpaccepa. Ona..

q

WuprHa: ey i min
Wrrepsan: [ v mm

YHenewHo

Ewle oaHa 6ecrionesHast Bellb ;) Bnpouem, MOXET ObITb MHOT4a MOMOXXET HalATV JOPOXKKY B
XWUTPOM MecTe. [la, LaraeT oHa Mo CeTKe, TaK YTO eC/IN XOYelllb YTOObI paboTano nyuiue -
cfienai ceTky nomesnbue.

KoHTponb

ANEKTPUYECKNIA KOHTPO/Ib. M03BONSET HANTK BCE 3aMKHYTbIe Lienu. ApXMmnosie3Has Bellb npu
pa3sogke. OCOb6eHHO Korja y Tebs yxe aotmra BCAKUX Lieneli NpoBEAEHO M a3 0TKa3bIBaeTCs
BOCMPUHMMATb 3TY Kally. A TaK TKHYN TeCTEPOM — BCe 3acBeTunock. Kpacota! OcobeHHO
MOIE3HO 3eM/IN Y NUTaHWA BbIYNCNATL. UTOObI He 3a0bITb HUYEro 3anuTaTb. [TnaBHoe
nepemMblyYKK fenatb He Yepes “coegmHeHne”, a no BTOPOMY C/0H0.
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N3mepuTenb

M03BONAET MOMEPUTH PACCTOSAHME OT TOUKW 40 TOUKU, OYeHb YA0OHO, KOrga NpuKnabIBaeLlb
NMPUMEPHbIN pa3Mep NNathbl, TaKXKe KO BCEMY MPOYeMY MOXHO eLLe YBUAETb U Yron ecTb /N OH
NN HeT.



=28 20 i
dy: 30 mm
Nrvima 42,43 mm

Hron: 5°

doToBUA

Boob6LLe NprKobHas WTYKa MOXHO MOrNsAeTh, Kak nnatka 6y4eT BbIrNageTb eCn CAenatoT Ha
MPOWN3BOACTBE, UM HAZLO PUCYHOK NOKPacuBee Kyza TO BbIIOXKUTL Ha POPYM WK CaiT. A elle
Ha Hell XOpOLUO pa3rnagplBaTb Nas/bHYt0 Macky, r4e OHa ecTb, a rae ee HeT. Hy n Ha
LuesiKorpagunio nonoboBaTbCst MOXHO. B 06uiem, nonesHas hmya. Takxke No3BoSET BbIIOBUTH
6aru ¢ 3epKa/ibHbIM 0TOOpaXXeHNeM OYKB/KOMMOHEHTOB W/ €C/IN YTO TO NO OLIMOKE He Ha TOT
C/ION BMEHAopU.
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I_ E KOMTMOHEHT 3t

Macka
Ecnm HaaTb Ha 3Ty UKOHKY TO MOXHO MOCMOTPETb KaK 6yaeT BbIFNSAeTb Macka s Naiiku,
ecnvi B NOCNEAYHOLLEM NPUAETCS 3aKasblBaTb MAaTKy Ha NPOV3BOACTBE.



MOXXHO B 9TOM pexxuMe yaansaTb UM Ha060POT 3aKPbIBaTb AETaNbK MAcKo. MpocTo Thikast No
npoBogoUKam. ECTb 6en1ast - 3HaUMT OTKPLITO.

Tenepb NOAXOANUM K HEOO/bLUMM HACTPOoIKam

MepBbIM MYHKTOM Y Hac MAET HACTPONiKa Luara CETKMN MepBble CEMb MYHKTOB Lara CeTKMN 3abUTbl
camyM NPOn3BOAMTENEM MPOrPaMMbl U UX U3MEHUTb HUKAK HEMb3S, MOXKHO TO/bKO BblGpaTh HO
TaKXXe B HACTPOIKE CETKN MOXXKHO [06aBWTb 1 CBOM pa3mepbl LOCTATOYHO HaXKaTb «[106aB1Tb
LLar CEeTKW...» 1 BBECTU CBOM MapaMeTpbl YTO 5 1 caenan Aobasms Lwar ceTku 1mm, 0,5Mm,
0,25mmMm, 0,10 mm 0,05MM 1 0,01 Mm



H 1 it 0079375 rm (1/32 RM)
0,15875 tm (1/16 RM)

4

z ool 03175 vt {15 RM) |

0 “ 0,635 rm (14 RM)

-+ EEn 1.27 M (112 RM)

iI | 052 [ 2.54 M (RM) |
150 [0 5,08 tm (2 RM)

0.01 rarn
0.05 rrm
0.10 rarn
0.25 mrm
0.50 rarn
W 1.00 rarn

A0oAEEMTE WAar CETEH. ., |
¥ AanHTE WAr CeTkH

EBblaeneHHaA ceTra +

v CETKa BENHYeHa |

AKTVBHbI Ha AaHHbIA MOMEHT LLIAr CETKN 0TOOPpaXKaeTCcs raflovuKomn 1 ¢ AaHHbIA MOMEHT
cocTaBnsgeTr 1 mm

TakKe MOXHO 1 YanUTb OTMEUYEHHbIN LLar CETKU U/ BOOGLLE ee BbIKIHOUNTL NPUBSA3KY K
CETKe I0CTATOYHO LUENKHYTh N0 COOTBETCTBYIOLLE CTPOYKE. A eC/IN [IBUTATh C HAXKATOM
KnaBwLwuein Ctrl To Lwar ceTku UrHopupyeTcs. Y 406HO Koraa Hafo YTo-nn6o NoABMHYTL He Mo
CeTKe.

CnepfytoLue Tpy HacTpavBaeMbIX MyHKTa:

o HacTpoiika WrpuHbI NPOBOAHUKA, A€ Mbl HAaCTpavMBaeM LUMPUHY HaLLIEro NPOBOAHNUKA.

o HacTpoiika pa3mepa KOHTaKTHOW NNOLWAAKW, TYT Mbl HACTPanBaeM BHELLHWIA 1
BHYTPEHHWIA AnameTp.

e W nocnegHss HaCTPOIKa 3TO HACTPOIKa pa3MepoB KOHTaKTHON nowaakm SMD no
FOPU3OHTaNN U NO BEPTUKAIN.

Takxe MOXKHO C03[jaBaTb CBOW pa3Mepbl IMHWUIA/MNOWAA0K 1 COXPaHATb UX, YTOObI NOTOM
MO>XHO Ob1/10 BbIGUPATH 13 CNINCKA.

Tenepb ocTaacb TO/IbKO HUKHASA NaHesb:

< 7 | oo NGNS N0

Y. B3.9mm lakTeen. O O e RRRR

TyT BCe NPOCTO, C/IeBa Y Hac NMOMOXKEHVE Kypcopa U 5 paboumx CroeB aKTUBHBI pabounii cnoii
Ha AaHHbI/i MOMEHT OTMEYeH TOYKOIA.

[lanee y Hac UAET KHOMOYKa, MOoKpbITUE META/IIOM CBOGO/HBIX YYaCTKOB M/aThl, 3Ta KHOMOYKA
MOKPbIBAET BCHO CBOGOAHYHO 06/1aCThb MaThl MeAbIO W AeNaeT 3a30Ppbl OKO/I0 NPOBOAHUKOB, BOT B
3TOM OKOLLIEK 1 HACTPaMBaeTCs BENMUMHA He06X0AMMOr0 3a30pa. Haflo TOMbKO OTMETUTb, YTO
3a30p BbICTAB/SETCS 4151 KXKA0W NMMHIUM B OTAENbHOCTU! T.e. 6eCNONe3Ho LLeNKaTb 3TUM
cUeTUMKOM. Hafo BbIAENNTb BCHO NaTy (MM KOHKPETHbI NPOBOAOK) 1 TONbKO Torja
PerynupoBarhb.



Mop Hell pacrnonaraeTcs eLle ofiHa MKOHKA, 3alUTPMXOBaHHbI NpsMOYronbHUK. OH 06naaaeTt
OIHUM WHTEPECHbIM CBOCTBOM, €C/IN HA HEr0 HaXKaTb TO Mbl CMOXKEM 0CBOGOAUTL OT 3a/IMBKU
Ha nnate Ty 061acTb KOTOPYH BblGEPEM.

TyT npaBfa ecTb OfiHa TOHKOCTb. [1e/10 B TOM, YTO €C/IN Mbl MOMbITAEMCS COEAVHUTb HaLlly
3a/IMBKY NPOBOAKOM, TO Y Hac HUYEro He BbliigeT. T.K. 3anMBKa Oy4eT B NaHWKe pa3beratbcs B
CTOPOHbI. PellaeTcs NpocTo — KMAAeM OT 3eM/SHO TOUKM 10 3a/IMBKM 1 AeNaem Ans aToro
MPOBOAHWKA 3a30p PaBHbI Hynto. Bee!

TyT >Ke MOXHO W Ha 3a/IMBKe CenaTb HeraTMBHYH Haanucb. ToXe AenaeTca NpocTo — Knagem
HaAMuCb Ha 3a/MBKY (3a/1MBKa pa3beraeTcs 0T Ha4NUCK B pa3Hble CTOPOHbI), a NOTOM B
CBOICTBaxX CTaBMM rasiouky “bes 3a3opa”. Bce, HaANMCb CTana B BUAE MPOPE3E B 3a/IMBKE.

[a ellle 3a6bI1 NP0 TaKyH MaNeHbKYH NoACKa3Ky KOTopas NosIB/ISIETCA eCN HaXKaTb Ha
MasieHbKWA BOMPOCUK.

BoT Ha 3TOM 3aKOHYMM I'IepBbII\/'I Halll YPOK, B HEM Y3Ha/IN YTO U A€ Yy HaC NpayveTca n
pacnonaraeTca YTo K rae HaCtpanmBaeTCA.

YacTb Ne2
Hapvicyem NpocTeHbKyto niaTky, co3gaamm kopnyc TQFP-32 1 y3HaeM, Kak 06pucosaTtb
NNaTKy HaifeHHYHo B VIHTepHeTe.



B npowwunoli 4acTu Mbl MO3HAKOMUMCh C NPOrpPamMMOiA, Y3Ha/IM YTo, g, NPSYETCs, YTo
HaCTpaVBaeTCs, a UTO HET, Y3Ha/IM HeGObLUME (DULLIKKM, KOTOPbIE CTb B MPOrpamMme.
Tenepb Nonpo6yem nocne NPOYNTAHHOTO B NEPBOIA YAaCTI, HAPUCOBATb NPOCTEHLKYHO MAaTy.

B KauecTBe 06pasLia BO3bMeM MPOCTYH CXEMY, ee s 0TKOMa/l B OHOM W3 CTapbIX XKyPHA/IOB,
roOBOPUTb B KaKOM He BYy/y, MOXET KTO U3 MOCETUTENEN caiiTa U BCMOMHUT 3TOT XXYpHar.

Bnanm 4To cxema CTapasi nepexxusia MHOFO Yero, 1 NpaBKW KapaHAaLLOoM W 3a/IMBKY
CMMPTOKAHNKOMbHLIM (HIKOCOM, HO A1 HALLMX LieNeil OHa NOAXOANT MAeaNbHO N0 NpPUYMHE
CBOE NpoCTOThI.

Mpexxae yem 6yAem pMcoBaTh Hally NAaTKy NpoaHa/IM3Mpyem CXemy Ha NpeaMeT TOro YTO Ham
13 getanein noHagoobmTcs.

e [iBe Mukpocxembl B DIP kopnycax no 14 HOXeK Y K0 MAUKPOCXEMb.
e LllecTb pe3ncTopos.

e OfMH NONAPHbIA KOHAEHCATOP U ABa 06bIYHbIX KOHAEHCATOPA.

o OpawvH gnog,.

e OpauH TpaH3ucTop.

e Tpw cBeToamopa.

HauHem prcoBaTh HalLv AeTanu, U ANs Hayana onpeAenvMMcs, Kak BbIFSAST HalW MAKPOCXEMbI
1 Kakue OHU UMELOT pasMepbl.




BoT Tak BbIrNagat stu mukpocxemsl B DIP kopnycax, 1 UMEIOT pasMepbl MeXay HOXKKaMu
KOTOpble COCTaBNAT 2,54 MM U MEXAY pALaMU HOXEK 3TN pasMepbl 7,62 MM.

Tenepb HapUCyeM 3T MUKPOCXEMbI M COXPaHUM MX Kak MaKpoc, fabbl B AafbHElLLIEM He
PUCOBATb 3aHOBO W Yy Hac BYAET rOTOBbIA MaKpOC ANs NOCNEAYHOLNX NMPOEKTOB.

3anyckaem Hally nporpammy 1 CTaBUM aKTUBHbLIM €10/ K2, pasMep KOHTaKTHOW N/ioLwasKu
paBHbIM 1,3 MM ee (hopMy BbIGVpaem «3aKpyrieHHbI BePTUKaIbHO» LUMPUHY NMPOBOAHUKA
paBHoM 0,5 MM, 1 LWar CeTKM BbICTaBUM pPaBHbIM 2,54 MM.

Tenepb cornacHo pasmepam, KOTOpbIE A MPUBOAN BbILLE HAPUCYEM HaLLy MUKPOCXEMY.
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Tenepb NpoBepuM ee pa3Mepsl. Bnpoyem, ecnv fenatb No CeTKe 3TO U He TpebyeTcs. Kyaa oHa
[EHETCA C NOABOAHON NOAKN?

0 rarn

- 2,54 mm
Onvna: 254 mm
Hrom: 90




Bce nonyymnock Kak 1 ni1aHMpoBaiocCh.

Torpaa coxpaHuM Hally 6yayulyro naaTty. HaknMaem Ha MKOHKY AWCKETbI U BOAUM B Nose
Ha3BaHue chaiina.

Mbl HAPUCOBA/IN PACMOMNOXKEHNE HOXKEK MUKPOCXEMbI, HO Hallla MUKPOCXEMKA MMEET KaKon-To
HE3aKOHUYEHHbIV BUA 1 BbIFNSAWUT CUPOTAMBO, HAZl0 NpUaaTh eii 6onee oNpsATHbIM BuA. Hago
cAenatb KOHTYp LUeNKorpagum.

[lns aTOro nepekntoymm war cetku Ha 0,3175 nocTasuM TO/LLMHY NPOBOAHMKA paBHOW 0,1 MM
N CAenaeM aKTUBHbIM ol B1.
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Tenepb LLeKaeM No MKOHKe MPOBOAHUK U HapucyeM HEOOMbLUION KOHTYP, LLe/IKaem /IeBOM
KHOMKOW MbILLKW, Korga Hafo NoctaBUTb TOYKY, U HpaBOﬁ Korpa Hafo 3aBepLunTb IMHUIO,
MOTOM LLEeNKHEM MO UKOHKe MoMroH v caenaem HebobLUIOW TPeyrofibHUK B IEBOI YacTW 3TOr0
KOHTYpa.
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3TUM TPEYroNbHUKOM Mbl 0603HAUUM, re Y Hac BYAeT NepBblii BbIBOJ MUKPOCXEMBI.

[Mouyemy i HapncoBas MMEHHO Tak?

Bce 04eHb MPOCTO Yy Hac B NporpaMmMe Mo ymoayaHuio natb cnoes 31o cion K1,B1,K2,B2,U.
Cnoli K2 310 cTOpoHa Naiku (HUKHAA) KOMMNOHEHTOB, €10l B1 3T0 MapKMpOBKa KOMMOHEHTOB,
T.e Kyfja YTo CTaBWTb UAN CIOW LLENKOrpa(mm KOTOPbIA NOTOM MOXHO OyfeT HaHeCcTu Ha
NNLIEBYIO CTOPOHY Mnathbl.

Cnoii K1 310 BepXHsisi CTOPOHa NiaThbl €C/IN [jeNiaeM NnaTy ABYXCTOPOHHEW, COOTBETCTBEHHO
cnovi B2 3T0 €0 MapKMPOBKMN MW LLENKOTpadumn AN BEPXHER CTOPOHbI M COOTBETCTBEHHO
cnoii U 310 KOHTYp nnatbl.

BoT Tenepb Halla MUKPOCXeMKa BbIrNSAMT 60/1ee ONPSTHO 1 akKypaTHO.

Mouemy Aenato UMeHHO Tak? [la NpocTo MOTOMY UTO MEHS YAPYYatoT MAaThbl CAeNaHHbIe KOe Kak
1 Ha CKOPYIO PyKY 6bIBaeT CKauaelllb Kakyt HATb NAaTKy U3 CETU, a TaM TO/IbKO KOHTaKTHbIE
NA0WAAKN 1 60/bLLe HAYEero. MPUXoAMTCS NPOBEPSTL MO CXeME KaX0e COeAVMHEHNE, YTO
OTKy/Aa NpU1LLNO, Y4TO Kyaa UATU AO/MKHO. ..

Ho 4 oTBnekcA. Mbl cienann Hawy MUKpPocXemKy B Kopnyce DIP-14 Tenepb Ham Hafo ee
COXPaHUTb KakK Makpoc A5 Toro fabbl B NOCNeACTBUN He pucoBaTh NOA0GHOE , a MPOCTO B3ATb
13 6M6IMOTEKMN M NePeHEeCTM Ha nNnaty. K cnoBy ckasaTb, BPAA M Tbl Hailgelwb SL5 6e3
MaKpoCcoB BO6LLe. Kakoli TO MUHUManbHbI Habop CTaHAAPTHLIX KOPMYCOB YXKe eCTb B Manke
MaKpoCoB. A M0 CETU XOAAT Lie/ble KOMMIEKTbl U3 MakpoCOOPOK.

Tenepb 3a0KMEM NNEBYHO KHOMKY MbILLWX W BblAENNM BCE YTO Mbl TOJ/IbKO YTO HapuUCOoBa/1A.
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[MOTOM HXXMEeM Ha MKOHKY 3aMKa - CrpynnupyemM. A nydile 3anoOMHUTb XOTKEW U H03aTb UX.
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 BCe Hawm Tpy 06bEKTA CrPYNMNMPYIOTCS B OAUH

Mocne atoro Bblbepem Paiin, CoxpaHUTb Kak Makpoc...

Dank.a: | IJroki

Hraa padina: |DIF'-14
Tun gaiina: |Lay-:nut-Makn:us [*.Irik) j OrrieHa

W 3apgaamm emy nma DIP-14. Takxxe He MOMELLAET co3aaTh AepeBO Nanok B AUPeKTopun
MaKpocoB. /1 He cBa/iMBaTb BCe COOPKM B OfHY NMOMOIKY, a COPTMPOBATb UX MO pa3faenam.

Tenepb HKMEM Ha KHOMKY MaKpochl:
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BoT oHa 6ykBa M Ha MMUKpOCXeMe.
A noCMOTPUM B OKHE MaKpOCOB Halll TO/IbKO UYTO CO3/aHHbI Makpoc
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BOT Hall TO/bKO YTO CO3AaHHbI MaKpOC BLICBETU/ICS B OKOLLIKE CpaBa CHU3Y.
Tenepb MOXHO NPOCTO NepeTaLLMTL ero 0TTY/a Ha CETKY MbILLIKOVA.
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OT/IMYHO, HO He MeLLasio 6bl ONpeenMTLCSA Kakoro e pasMepa 6yaeT Halla nnara, i NPUKUHYN
Mo rabapuTam feTanieil Kak X NPUMEPHO MOXKHO PacKuiaTb ¥ NOCYUTAN B UTOre Y MeHs pasMep
nonyynnca 51Mm Ha 26 mm.

Mepekntoyaemcs Ha cnoii U - cioid hpe3epoBKU UK rpaHuLbl niaTbl. Ha 3aBoge no sTomy
KOHTYpPY NpOoAayTCs (Ppe3oit Npu N3roToBNEHNUN.



sian :

AKTHEH. Cll

CTaBuM TONLWMHY NpoBoAHMKa 0,1 MM

Bblb1paem Lar CeTKun paBHbIM 1 MM

H 1 rm |

I pucyem KOHTYp Halleii 6yayLei nnatsbi.

HabntogaTenbHbIn YenoBeK CKaXKeT ara, HauasibHas TOUKa KOHTYpa He NIeXXUT HeNOCpeLCTBEHHO
Ha Hyne 1 6yaeT abCoMOTHO NPaB A HaNPUMeP Korfa puUCyro CBOM MaThbl BCerga oTcTynaro
cBepxy v cneea no 1 Mm. OBYCNOB/EHO 3TO TeM, YTO B Aa/ibHeliLeM nnata OyaeT fenatbes M6o
Cc nomoLLbto MeToga JTYT 6o ¢ NoMoLLbIO POTOPe3nCTa, a B NocieLHeM He06X0AMMO YTOObI
Ha LWabnoHe ObIIN HEraTUBHbIE LOPOXKU, T.e 6elble JOPOXKKN HA TEMHOM (DOHE, ¥ NPU TaKOM
Moaxofe B NMPOeKTUPOBaHWM MaTbl FOTOBbIN LWAGI0H NOTOM /1erye Bblpe3aTtb, JeNaTb HECKO/bKO
Konwuii Ha ofHoOM nucTe. [a v cama nsiata npy TakoM NOAXOLe BbIrAAUT ropasfo Kpacusee.
MHorune HaBepHO Kayanu nnatbl U3 CETU U Camblid MPUKOS MOYYaEeTCA, KOra OTKPbIBaeLlb
TaKylo nnaty a 1aMm, YepTeXuK rnocepearHe OrpoMHOrO NINCTa U Kakune TO KPecTbl 6/IMH Nno
Kpasm.

Tenepb NomeHsiem Liar ceTku Ha 0,635 mm.

H 063Bmm -

A npyMepHO NOCTaBMM HalW MUKPOCXEMbI



Tenepb Ham Hafo HapucoBaTb KOHAEHCAaTop.
Bbi6rpaem KoHTakT, Kpyr

Q) Fovrakr -

LLIar ceTKM 0CTaBUM TOT XXe paBHblii 0,635 MM.
MocTaBUM BHELLHWIA KPYT HaLLel NAoLLafKM paBHbIA 2MM a BHYTPeHHUI 0,6 MM

+—F
0 | 2000

—+ 0.50 gl

1 noctaBnm [Be KOHTaKTHbIE N/OLLAAKNA HA PACCTOAHUN 2,54 MM

B cxeMe y Hac KOHAeHCaTOp HEBONbLLOK EMKOCTM 1 TaKOro PacCTOsSHUA MeXAY BblBOAAMM
OyAeT BMOMHE JOCTaTOYHO.
Tenepb NepekntouMMcs Ha cnoii B1.
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I Ha Hem Hapucyem NPUMEpPHbIA paauyc Halero KoHAeHcaTopa, Ans 3TOro Ham NMoHago6mThbes
VHCTPYMEHT fyra.

O Oura =

Bbibepem ee 1 'y Hac NOSIBUTCA NepeKpecTbe Ha 3KpaHe, a TakxkKe Kypcop M3MEHWUT CBOIN BHELLHWIA
BUf. BOT Mbl €ro 1 NocTaBM Kak pa3 nocepeamnHe Halumx AByX KOHTaKTOB.

Tenepb YAepXKMBast N1EBYIO KHOMKY MbILLIKI HEMHOTO MOTSIHEM BbIPMCOBbIBas KPYr NOJ Hall
AnameTep KOHAEHCaTopa, a TakXKe C NMOMOLLbHO NMPOBOAHKA, HAapUCyeM 3HaK NOCKKA U
YCNOBHOE M306paXKeHne KOH/eHcaTopa. Prcyem, eCTeCTBEHHO, MO C/IOH0 LLENKOTpatun.

BOT Mbl 1 nONyunnn Hawl KOHAEHCATOP CMOTPUM B CXEMY M BUAMM YTO OH MOAK/IHOYaeTCs K
BbIBOAAaM 4,5 1 1 MMKPOCXeMbl BOT NMPUMEPHO Tyia ero N BOTKHEM.

Tenepb YCTaHOBUM LLUMPUHY AOPOXKKM paBHO 0,8 MM 1 HaYHEM COELANHATL HOXKM
MWUKPOCXEMbI, COEJMHAEM OYeHb MPOCTO, CHaYa1a LWeNKHYIN Ha O4HON HOXKE MUKPOCXEMb!
NeBOM KHOMKOW MUKPOCXeMbl MOTOM Ha pYroi, 1 Noc/ie TOro Kak 4oBen NPOBOAHVK (LOPOXKKY)
Tyza KyZa XOTenu LLeikaem npasoi, MOC/e TO Kak LWenKHYN1 NpaBoi opoXKa 60/bLue He
OyZeT NPOLO/MKATLCA.
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Tenepb NO aHAIOrMYHOMY MPUHLMMY CTPOUM A€TaNn, CTaBs UX B HaLLy NAaTy pUCyeM Mexay
HUMV NPOBOAHWKM, YeLLIeM B 3aTbl/IKE KOTAa He MoyyaeTcs Kyaa TO NPOSIOXKMTb MPOBOAHMUK,
AYMaeM, onsTb NPOK/aAbIBast MPOBOAHMKM U B HEKOTOPbIX MeCTax He 3abblBaeM MEHSITb
LUIMPUHY NPOBOAHNKA, TaKMM 06pa3oM NOCTENEHHO BbICTpaMBas Naty, Takke Npy NPOKaabIBas
MPOBOAHUKMN HXMMAEM Ha KnaBuaType Npoben 3Ta KHOMKa MeHSIET YT /bl U3rnb6a NpOBOAHMKA,
PEKOMEH/YH NOMpPo60BaTh Bellpb NPUKo/bHas. OTAENbHO X0UY OCTaHOBUTLCS Ha rPYNMMpoBKe
06bEKTOB HECKO/IbKO 06BEKTOB MOXHO COBPaTh B OfIVH LLE/Kas Ha HUX NIEBOI KHOMKOW MULLIKM
C 3aKaTbIM LUMATOM, M NOTOM HaXaTb FPYNNMPOBKY. MTaK, pucyem, pucyem, B ntore nonyyaem
BOT 3TO:
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MoMMMO BCero NpoYero B Cosix, eCTb OfHA NMHTEPECHAsA Beellb, TaKas Kak OTK/toUeHne
BUAMMOCTM C/104, AOCTAaTOYHO LUeNKHYTb Ha uMeHn HEAKTVIBHOI O cnos 4ytobbl caenatb ero
HEBUAUMBIM. Y 06HO KOrla NpoBepsieLlb NAaTy, YTobbl BCAKME NMULLHME TIMHUN HE MO30NAN
rnas n He OTB/IEKAIN.

B, I B2 U
aKTWEH. [ [ ¢ [

B pe3ynbTate nnata BbIrNSAUT Tak:



BoT Hawa nnatka 1 rotoBa, 0CTasioCb BCEr0 HNUYero 106aBnUTb HECKO/IbKO KPEMeXXHbIX
0TB€pCTI/II7I, BOO6LlJ|e OTBEpPCTUA nydLle NPOEKTNPOBaTb Ha CaMOM MNepBOM 3Tarne co3gaHns

nnartbl.
OTBepcTUA cAeNaem TeMU XKe caMbiMM KOHTaKTHbIMU M/IOLLaAKaMK, NMOC/e TpaBieHnsa y Hac

6y,U,yT Ma/IEHbKWE TOYKWN, N Mbl TOYHO MPOCBEP/INM OTBEPCTUA A1 KPENEHNA.
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Tenepb HEMHOIO NOSICHEHWIA MO NeYaTy 3epKanbHOro/He3epKanbHOro 1306paxeHNst. O6bIYHO
npo6aema Bo3HMKaET ¢ JTYToMm, Koraa no HeonbITHOCTY NevaTaelllb N300paXKeHVE HE B TOM
oTobpakeHnn. MNpobnema peLlaeTcs Ha camoM fefe NPocTo.

Bo Bcex nporpaMmMax pa3BofKu NaaT y HaC NPUHATO YTO TEKCTONUT “Npo3payHbliA” NO3TOMY Mbl
pyCYeM [OPOXKM TNAA Kak Obl CKBO3b NiaTy. Tak NpoLLe, B TOM CMbIC/e YTO Hymepauums
BbIBOAOB MMKPOCXEM Y HaC NOMy4aeTcsl eCTECTBEHHON, a He 3epKa/ilbHOM U He nyTaellbes. Tak
BOT. HUXKHWIA CNOV YXKe Y Hac 3epKasibHbI. Ero neyataem Kak ecTb.

A BOT BepXHUIA Haf0 3epKanTb. Tak uTo Koraa 6yaeTe fenaTb JBYCTOPOHKY (XOTS He COBETYHO,
60MbLUYIO YaCTb MAT MOXHO Pa3BECTU MO OAHOW CTOPOHE) TO ee BEPXHIOKD CTOPOHY Haao GyaeT
YXKE 3epKa/nTb MpKU nevatu.

BOT Mbl HAPMCOBAIN NPOCTYH NNATKY OCTAN0Ch BCEN0 HECKO/bKO MafEHbKMX LLITPULLKOB.
YMeHbLNTb 06LLMIA pa3Mep paboyero Noss 1 BbIBECTU Ha NeyaTtb. Brpoyem, MOXHO NpocTo
BbIBECTM Ha NeyaThb KaK ecTb.
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Ecnu Bbl nevataeT gns JIYTa nnn oTowwabnoH 415 pesncTa, To Hago YToObl LBET Obli
MaKCMaslbHO TEMHBIA N HEMPO3payHbIiA. A AOPOXKM Y HAc N0 AeONTY 3e/eHble U MpK NevaTy
OyayT cepbiMu. ITO NErKO pPeLlaeTcs BbIGOPOM YepHOro LBeTa A4/1s meyaTn. Takxke Hafo
BbIK/THOUMTb BCE ApYyrue coun. Takme Kak Lwenkorpadms n 060poTHas CTOpoHa naatbl. VHaue
OyfeT Kawa.
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3aaMM HECKOMbLKO KOMWiA, Masio I BAPYT 3arnopTadunm:
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OTHEHUTE

BOT Mbl 1 HAPMCOBa/IM MPOCTEHBKYHO NATKY PacroNoXUnN HECKObKO KOMWiA Ha nCTe
HarneyaTasm M3roTOBWAN U HACMaXKAAEMCS FTOTOBbIM.
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Bce 3T0 KOHEUYHO XOPOLLIO HO M camy M/ATKYy He MeLLiano 6bl 3aKOHUNTb, 0BECTM 10 YMa, Aa 1
MONOXWUTbL B apXMB, BAPYT KOrAa NPUroauTbCs, UM KOMY TO NepecnaTh NoToM Haao GyaeT, ay
HaC He NoAnucaHbl JaXe 3/1EMEHTbI UTO U Fle CTOUT, B MPUHLMIME TO MOXHO 1 TaK Mbl TO BCE
MOMHVM HO BOT APYroii YenoBek KOTOPOMY Mbl 3TO faaum 6yaeT A0Nr0 MaTepPUTLCS, CBEPSIS MO

cxeme. Caenaem nocneaHuii LWTPULLIOK, MOCTaBUM 0603HAYEHUS 3/IEMEHTOB MU X HOMUHaI.
CHavana nepeknroumMMcs Ha cnoi B1.
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Tenepb BbIGEPEM MKOHKY TEKCT, B HEi NpocTaBuM pasmep wpudTa 1.0 MM (Kak caenatb, fabbl
MOXHO 6b1/10 NUCaTh LWPUPTOM MeHbLLE Yem 1,5 MM A y)Ke nucan Tak YTo CMOTPUM
BHMMaTe/IbHO) BK/THOUMUM aHTIMACKINIA S3bIK Ha KaBraType U HauHeM paccTaB/saTh 0603HaYeHNS
3/1eMEHTOB B 3aBMCKMMOCTM, OT 3/1eMeHTa nepej NoCTaHOBKON HaANUCK ByLeM HaXUMATb
KHOMOYKM C yrnamu nosopota wpudgTta 0,90,180, unm 270 rpasycos.
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Nocne TOro Kak paccraBsuiu sce 0603HaYeHNs 3IEMEHTOB MOXEM UX BbIPOBHATb ,El,a6bl
CMOTPENIOCb 6onee aKKypaTHO, nocrie BCex aTnx lEI,GI\/'ICTBI/II\/'I Hallla rnjaTtka BbIrnAAnT BOT TaK:

ot Peanitis Mg Sobfew (fse PofmSiasss I

Dk & ¢ =220 o
:i'l"'”\“ mmpe i P | [ P =

L4 5 4 4 " | e - = L i
qual_-nc

o Mg

7]

T\ Pt 1 f

T

L — 1

Tenepb O0CTaN0Cb CamMoe MHTEPECHOE, 3TO NPOCTaBUTb HOMUHaNbI eTasel, BblAeNSEM NIEBOA

KHOIMKOW KaKyto 160 AeTaslb U XXMEM Ha Heil NPaBoi KHOMKOW MbILLKKM, B BbiNaatoLLEM MEHHO
Bbl6Vpaem MyHKT, O603HAYNTb.
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B none nuiiem Hawl HoMuHan pesncrtopa R1 cornacHo cxeme oH y Hac 1,5K

Hanucann, xxmem OK 1 noTom ecnv NofBeAemM ykasatenb K pe3nctopy R1 T0 y Hac BbICBETUTLCA
€ro HoMnHan.
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TakvM 06pa3om NPocTaB/IsieM HOMUHabI BCEX AeTasleld U eCliv HUYEro 6o/bLUe HET TO
oTnpaB/seM NnaTKy B apxvB. EAMHCTBEHHO He 3abblBaeM OfHY BeLLb NPOrpamMma He 16Ut
pycckue 6YKOBKM TaK YTO BCE HAAMUCK IeNaeM UCKMOUNTENbHO Ha aHTNIMACKOM A3bIKE.
Bnpouem 3T0 He KacaeTcst 0603HaYeHNI A HOMMHaNA BO BCM/IbIBAOLLMX MOACKA3KaX.

BOT Mbl 1 cienany NpocTyto nnary.

CospaHune kopnyca TQFP-32
paem fanblue Tenepb Mbl HAPUCYEM HEMHOTO C/TOXKHBIN Kopnyc, a uMeHHo TQFP-32 ansa atoro
Ha HaLLleli nnaTke cAenaem BTOPYHO BKIaAKY. [lenaeTca OHa OYeHb NIerko, HaXKMmaem BOT TyT

"1 Mnarkaf

MpsiMO Ha HaANMCK NPaBOoVi KHOMKOW MbILLKM 1 B BbiNaatoLLeM MeHIo BbiGupaem HoBasi nnata.
Mocne oTBeYaeM yTBEpANUTENbHO Ha BOMPOC, OTKPOEM CBOVCTBA HOBOWA MIAaTKM U HA30BEM ee
TQFP-32.

Tenepb OTKpbIBaEM faTallnT Ha MUKPOCXEMY KOTOPYH COBpainCb puCcoBaThb CAEMAEM Hanpuvep
CMOTpA Ha gatawnT ot ATmega-8.
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Motas: 1. This package conforme to JEDEC refaranca MS-026, Variation ABA.
2. Dimangions D1 and E1 do nat includa mald protrugion. Allowabla
protrugion i 0.25 mim par side. Dimangions D1 and E1 am maximum
pastic bady size dimensions including mald mismateh.
3. Laad coplanarity is 0.10 mim masximurm,

Wmﬁ
II J AZ A

COMMOMN DIMENSIOMN!
{(Unit of Maasure = mm})

SYMBOL| MIN NOM UL
A - - 1.20
Al 0.05 = 0.15
A2 0.85 1.00 1.05
n] B.75 8.00 8.25
01 §.80 7.00 7.10
E B.75 8.00 8.25
E1l §.80 7.00 7.10
B 0.30 - 0.45
c 0.08 = 0.20
L 0.45 - 0.7
-] 080 TYP

BOT 4TO NUWYT Ham B caMoM fatalumTe. NapameTpoB fodura, HO HU4Yero. CHavana yMeHbLLINUM
pasmep ceTku A0 0,15785 MM Ha BCAKWIA Cy4aid, a NOTOM OTKPOEM TaKyto (DULLKY NporpaMmbl

Kak Co3garesib Makpoca.
Onuun ->Co3pgartens Makpoca.

Nocne TOoro Kak OTKpbIIN, TO Mbl Nepea, coboi BNANM TaKO€ OKHO.
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CMOTPUM B AaTallnT Ha MUKPOCXEMY U BUAMM KBaApaT Y KOTOPOrO C KaX 0 CTOPOHbI HOXKM
6MH, Hy [1a HYero He Gele NPOCTO B BEPXHEM BbIMafatoLLEM MEHIO BbIGEPEM APYroe
PacronoXeHye a UMEeHHO YeTbIpeXCTOPOHHMIA 1 LLiENIKHEM Ha KOHTakTe SMD. BoT 1 Bce Tenepb
3arnsapiBas B AaTallnT, Y B 3TO OKOLLKO CMOTPUM Ky/la Kakoli mapameTp BBOAUTb, B UTOTE
3arno/iHsSeM BCe MOoNs, U NofyYyaem Takoli pesynbTar:
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k. OTrEHA

Tenepb LienkaeM Ha kHomnke OK. Halu Kopnyc cTaHOBUTCS KPaCHbIM M MPUBSA3aH K MbILLIKE W
MOTOM LLENKAeM B SI060M MeCTe 3KpaHa.
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Tenepb Y HAC OCTa/ICsi COBCEM Ma/ieHbKUIA LLITPULLIOK 3TO NPUGN3NTL N306paKEHNE KPYTS
KO/ECO MbILLIKMN OT Ce6s, MepPeKNtounTbCS Ha cnoii B2, 1 HapncoBaTh KOHTYP MUKPOCXEMbI 1
0603HaUNTb Fe Yy Hac GyeT nepBas HOXKa.
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BoT v Bce, Haw Kopnyc nof mnkpocxemy TQFP-32 co3faH, Tenepb ecnm 4To MOXHO
pacneyarartb, ero Ha 6yMaXkKy NpuioXnTb MUKPOCXEMY W C/IM HEMHOIO HET Tak TO C/lerka
MOLKOPPEKTMPOBATL NapaMeTpbl, & MOTOM COXPaHWUTL Kak Makpoc Aabbl B fa/ibHENLLEM YXKe
NoL06HbIN KOPNYC He pUCoBaTh.

OTpucoBKa KapTUHKWN
A nocnefHWiA LWar Hallero ypoka, a1 pacCKaxy Kak U3 n3obpakeHus nnatbl HalieHHOro B
XypHasie unu Ha npoctopax ViHTepHeTa caenatb nnartky.

[lnsi 3TOro co34aanm CNefytoLLyo BKNaAKy 1 Ha3oBeM ee VIHTepHET.

[abbl AN NOBTOPEHUS [JONTO HE UCKATb BbIlifeM B IHTEPHET 1 B MOWCKOBUKE HaGepem
«[eyaTHas nnaTta» NOMCKOBUK BbIKMHET Ky4y CCbI/IOK U KapPTUHOK BbIGEPEM M3 HUX YTO NM6GO
MPOCTO Tak.
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BOT Mbl BUAMM TaKyto KapTUHKY U3 NeBOM YacTu Ham Haao TOJ/IbKO pa3Mepbl 1 BCE OHWU Y HaC

37,5 Ha 30 MM.
BOT Mbl C TaKMMK pasmepamMm U HapucyeM KOHTYp Ha cnoe U.
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Mocne TOro Kak Hapy“coBasin, BO3bMEM HalLLie M306paXkeHne 1 C NMOMOLLbH0 rpatinyeckoro
pefakTopa ybepeM BCe UTO Yy HAC HAXOAMTLCA B IEBON YaCTW, OHa HaMm B MPUHLMMNE He HYXXHa a
MpaByHo 4acTb COXpaHWUM B haii ¢ paclumpeHnem .BMP. Ecnu ckaHupyem nNaaTky U3 Kakoro To



YKypHasia To ny4ule cKaH1poBaTb ¢ paspeLueHnem 600 dip 1 coxpaHaTtb B hainn .BMP Mocne
TOr0 KakK COXpaHU/In B Nporpamme nepexoanmM Ha cnoii K2 Haxxmmaem Ha MKoHKy LLUAB/TOH.

Qo w

BoT oHa KBaapaTUK pa3fefieHHbIii Ha [Be YacTyi 3eM1eHYH0 1 XKENTYIO 1 Ha HEM HApUCOBaHbI
[IOPOXKKM.
IMocre TOro Kak HaXkanu, y Hac OTKPOETCS BOT Takoe OKOLLIKO.

Cropona 1 Cropona 2 l

SarpysHTe. ..

Hpanure watnoH
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Fasmep: 600 “.| [rwec]
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Ueet: .

HaxXrmaem KHOMKy 3arpy3nTb... U Bbiorpaem Hal haiin. Ilocne aToro sKpaH y Hac NnpumeT
Takow BuA
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KpynHoBaTto 6ygeT, He npasga nn? BoT 1 1 0 TOM. Ternepb CMOTPUM OT YEro Mbl MOXEM
OTTOJIKHYTbCS Ha 3TOW Nnate, T.e pa3mMepbl Yero Mbl 3HaeM TOYHO, @ y Hac UX fBa 370 caMu
pasmMepbl NiaTbl U MUKpocxema B DIP kopnyce, OTIMYHO BOT MO 3TUM pasMepam Mbl U 6yaem
MeHsAA napameTpbl B OKoWKax Pasmep, CagurX, CABUrY noAroHATb Halle n3obpaxeHve [0
NMPUEMNIEMOrO KpUTepus.

Y MeHs NoNy4ynnoch BOT C TaKMMU NapameTpamMu.
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BoT 1 BCe Tenepb NPOCTO 06PMCOBbLIBAEM [ETaNAMU 3Ty KapPTUHKY. BronHe BO3MOXHbI Cyyau
Korja fIeTanu MOryT He nonaaaTb co 100% Ha HapyCOBaHHOE Ha KapTWHKE, 3TO He CTPaLLIHO
rNaBHOE eCTb KAPTUHKA Ha (JOHOBOM C/10€ M HaBGOP MaKPOCOB C (PUKCUPOBaHHLIM Pa3MepoM a
3TO camoe rnaBHoe. B nporpamme Sprint-Layout nmeeTcs BeIMKOMENHbI Habop MakpocoB, a 1
MoCTeneHHo Koraa 6yAyT pUCOBaTbCS HOBbIE AETA/IN OH eLlle M BYAeT NOMOMHATLCS CBOVMM.



[ = - B o FE2AY 60

B
¥

Tae

]
1
[

= 1l B s
7] x5 ¥ W
BOGER: i

i
Q.
-
ﬁ.
"
(o 1
i
BoTewa g
nlby]
A
'\\u
;:
o

0|

T learrecn | TGP oo |

¢ st e NIRRT | Sy EEED
U ey - 3 i m—

Koraa HanoXeH LLab/oH Ha 3aHuWiA hoH 1 1eNaemM ero 06pUCOBKY TO JOMONHNUTENLHO MOXHO
MoMrpaTh BOT C 3TUMU [BYMSI KHOMOYKaMU

N

Ecnm HaXkaTb Ha BEPXHIOKO TO MOKa ee AepXXUM CTaHYT HEBUANMbBIMI HaLLW LOPOXKKU, a eCn Ha
HWKHIOKO TO MOKa ee Aep>XUM CTaHET H€BI/I,CI,I/IMOI7I Halla KapTUHKa KOTOPYHO HaJ1I0XKNN CII)OHOM.

BoT B NpuHLMNE 1 Bce 0 nporpamme Sprint-Layout gymato ans HauMHAOLLMX ee 0CBavBaThb
MHOPMAaLMK 1 TaK NPeJoCcTaTOuHO U KOHEUHO HafIo BCE 3aMOMHUTL UTO U Kya HaXXUMaThb, Kak
1 UTO Aenatb. M B KOHLE YpOKa Npo nporpamme Sprint-Layout, MOXHO ckadyaTb cam haiin ¢
3TUMW MaTaMK, Ha KOTOPOM 1 MPOXO/W/IN OCBOEHS 3TOI NMPOrpaMmbi.

YpayHoro co3gaHua nnar!



