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Ilpakmuueckoe 3anamue Nel (5 uacoe)

BBIBOP CXEMBI JONTEYATHOM MMOJATIOTOBKH U3JAHUSI

1. HEJIb U 3AJAYUPABOTDBI
Lear paboThl: YCBOCHHE THWIIOJIOTHUU JOTEYATHOTO OOOPYJOBAHHUS U CXEMBI €r0
VICTIOJIb30BAHUA.
3amauyu padoThl: 03HAKOMJIEHHUE C OCHOBHBIMH KJIaCCAMU JONEYaTHOTO O0OpYOBAHUS.
[Tonydenre OCHOBHBIX HABBIKOB BBIOOpA TEXHOJIOTMYECKOW CXEMbI JIOMEYATHOW MOJTOTOBKH
W3JaHUs.
2. OCHOBHBIE TEOPETHYECKHUE CBEJIEHUSA

CucTteMbl 10MEYaTHOW MOATOTOBKU HU3AaHUMN, TPOAYKTOM KOTOPBIX SIBIISIFOTCS IE€YaTHbBIC
dbopMbI, B 3aBUCUMOCTH OT BHJAa MPOU3BOAUMBIX (OpM, 00beMa MPOU3BOJICTBA M XapaKTepa
NeYaTHOW  MPOAYKIMH  JOCTATOYHO  pa3zHooOpa3zHbl. OHU  OTJIMYAIOTCS  COCTaBOM,
MIOCJIEIOBATENBHOCTBIO U COACPKAHUEM TEXHOJIOTHUECKUX ONEPALNil, KOTOPBIE ONPENEIISIOTCS
OPUHATOM  CXEMOH  TEXHOJIOTMYECKOTO  Ipolecca, IMPUMEHSEMbIM  00OpyJIOBaHHUEM,
OporpaMMHBIM obOecrieueHMeM M Marepuanamu. Ha pucyHke mpencraBieHa 00001IeHHast
cXeMa CHCTEMbI JONEYATHON NOATOTOBKH M3JAHMH C OCHOBHBIMM BapuaHTaMU
usrotoBnenus ¢opm odceetHort nedatu (DOII), Boicokoit medyatu (DPBII), duekcorpadcekoii
nevatu (OPII), rimyookoit nevatu (PI'TI) u BriBoga HHPOPMALIMU HEMTOCPEICTBEHHO HA I1€YaTh
C TIOMOTIEI0 IU(PPOBOI IEYATHON MAITHHBI.

TexHonornyeckoe o0O0OpYJIOBaHME CHCTEM JOMEYATHOW TMOATOTOBKM W3JaHUN IO
HA3HAYEHHUIO MOYKHO pa3/IeUTh HA YeThIpe rPyNIIbl:

1) oGopynoBanme aJsi BBOJAa M OOpadOTKHM TEKCTOBOW M HM300pasuUTeJbHOMN
HH(pOpMaALIMU;

2) odopynoBaHue 1Js1 M3rorosJjieHust gorodopm;

3) o0opynoBaHue NI U3TOTOBJICHHS MEYATHBIX (popM;

4) o0opynoBaHue 1J1s1 KOHTPOJISI KAa4eCTBA NP U3roTOBJIeHNH opm.
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Pucynox 1.1. O6006menHas cxema CHCTEMbI JOTIEYaTHOM MOATOTOBKY H3aHUM.

3. HPAKTUYECKMUE 3AJIAYA U YIIPAKHEHUSI

B kauecTBe mpakTHUECKOTO 3aJaHusl CTyJEeHTaM Mpenjaraercs nenoBas urpa «Illo mytu
HAaWUMEHBIIIETO COMPOTUBICHUSY.

CryneHTbl pa30MBAIOTCS Ha HECKOJbKO KoMmaHj mo 4-5 denoBek. Kaxkmas komanaa
n3HavyasibHO uMeeT 100 oukoB. Kaxmol rpymnme mnpesjaraeTcss BhIOpaTh oOOpyaoOBaHUE s
MOJTHOT'O TEXHOJIOTHYECKOTO IIMKJIA TIeYaTH OINPEICICHHOTO BU/Ia U3/IaHMUS:

1) XynoxecTBeHHasi auTepaTypa.

2) TexHuueckasi IuTepaTypa.

3) OTKpPBITKH.

4) XKypnai.

5) lI'azera.

6) [Tocrepsl.

Bun uznanusi onpenensiercs mo KpeOuio ciydailHbIM oOpa3oMm. M3HauanbHO Kakaas
koMmaHa umeet 50 oukoB. [To3qHEe KOMaHa MOXKET B3SITh KPEAUT B 25 OUYKOB.

Komanga moxetr mproOpecTtd TOT WIM WHOM BUJ 000pyAoBaHus 32 10 OYKOB KaXKIbIH.
Bug o6opynoBanus Takke ompeaenseTcs: caydaiiHbIM 00pa3oM (M300pakeHHe TOT0 UJIM MHOTO
THIAa HalleuyaTaHO Ha JINCTKE OyMmaru, JIMCTOK BBITATHUBACTCS CIydallHbIM oOpa3oM). 3ajada
KOMaHJIbl — TOCTPOEHUE MOJHOM CXEMBl PENpPOAYyLIHMPOBAHUSA JTAaHHOTO BHUJAa u3gaHus. To
00opyI0BaHUE, KOTOPOE KOMaH/E HE MOJAXOIUT MOXKET OBITh JUOO BO3BPAIICHO, HO MPH STOM
00paTHO KOMaHJia IOJIy4aeT TOJBKO 5 OYKOB, JMOO IEpernpojaHo JAPYroil KoMmaHIEe IO
JIOTOBOPHOM TIieHEe. 3a JOMOJHUTEIBbHYIO IUIaTy B 15 OYKOB MOXET OBITh HpHOOpeTeHa
JUIEH3Usl Ha TIPOM3BOJICTBO HWHOTO BHAA MNPOAYKIHMH (TaKuM 0Opa3oM KOMaHIBl MOTYT
KOHKYPHUPOBATh APYT C APYTOM).

Komanpga, koTopasi cMoria moCTpOUTh CXEMY CO BCEM HEOOXOIMMBIM O0OpYIOBaHHEM
noyty4yaeT npuobuib — eme 50 04KoB.



[ToOexxtaeT Ta KOMaHJa, KOTOpas K KOHIy WUIpbl Ha0EpPET MAKCUMAaJIbHO KOJIMYECTBO
OYKOB.

4. ObBOPYAOBAHUE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE
MynbTuMenuiiHbIA Kilacc, o0opylnoBaHHble mpoektopoM u I[IK ¢ ycTaHOBIEHHBIM
IPOrpaMMHBIM 00ECIIEYEHUEM HE HIKE:
1) Onepauumonnas cucrema Windows XP.
2) Penakrop npe3enranuiit MS PowerPoint.

5. COJEP)KAHHUE OTYETA.
Wcxonubie nanHble (BUJ W3MaHHWS W CTApTOBBIM HAOOp 00OpYyHOBaHMS), OIKUCAHUE
U3MEHEHUI BHOCHMBIX B TMapK 00OpyIOBaHHUS U (PUHAIBHYIO CXEMYy pPEnpOAYLHUPOBAHUS
HU31aHUs.

6. KOHTPOJIBHBIE BOITPOCBI
1) Kakue BuzbI 1ome4aTHOTO0 00OPY/I0OBaHMSI BB 3HACTE?
2) Kakue BubI e4aTHbIX OpPM BbI 3HaeTe?
3) Kakue ciocoObl M3roToBIEHUS MeYaTHBIX (hOPM BbI 3HAETE?
4) be3 kakux BUJ0B 000pyAOBaHUS HE O0XOIUTCS MPOLIECC MPOU3BOJICTBA U3JAHUINA?

7. BUBJIMOTPA®UYECKUHN CIIUCOK
1) Credanos, C. loneuarasie Texnonoruu / C. Credanos. — M.: Penponientp-M, 2003.
—118c.
2) Lpiranenxo, A.M. IlporpaMmmHbie CpeACTBa JOMEYATHBIX MPOIECCOB: Yuebd. mocobue
st By30B. Ku.3. Ilporpammer Bepctku / A.M. Ilpiranenko, B.M. I'acoB; Mock. roc. yH-T
reyatu. — M.: MI'VII, 2000. — 394c.



Ilpakmuueckoe 3anamue Ne2 (4 uaca)

PACYET OBIIUX HACTPOEK CKAHEPA

1. HEJIb U 3AJIAYU PABOTbI
Leab paboThi: yCBOCHNE OCHOBHBIX MPUHIIAIIOB UCIIOJIH30BAHUS CKAHEPOB.
3agaun padoThl: 0O3HAKOMJICHWE C OCHOBHBIMHU IMapaMeTpaMu CKaHEpOB, BHIOOP THIA
CKaHepa U HACTPOEK CKaHUPOBAHMUS.

2. OCHOBHBIE TEOPETNHYECKHE CBEJIEHUSA

OCHOBHBIE TEXHOJIOTUYECKHE CBOMCTBA, KOTOPBIMH XapPaKTEPU3YIOTCS CKAHEPHI
cleayroume:

1) Pa3pemienne ckaHepa, R. DTO MakKCUMaJbHOE YHCJIO IHUKCEIEH HA EIUHUILY
JMHEHHOW JUIMHBI, KOTOPOE MOXKET CYHMTAaTh CKaHEp B wW300pakeHWW opuruHaia. B
JOKYMEHTAIIMU Ha MHOTHE MPUOOPHI TaeTcs 2 pa3peuieHus: ONTUYECKOE U UHTEPIOJIAILIMOHHOE.
HcruHHOe pa3pemieHne — onrTu4yeckoe. [loka3piBaeT peaspHO CUHUTHIBAEMOE KOJIUYECTBO
nukceneil. MHTepnonsimuoHHOE paspenieHue — 3T0 (yHKIusA. Mexay AIByMs pealibHO
MOJYYEHHBIMU TOYKAMHU PACCTABJISAECTCS HECKOJBKO TOYEK, IOJYYEHHBIX HWHTEPHOJISIIIUEH
CUTHAaJA.

MuHuMaIbHO HEOOXOAUM pa3pelieHUeM MpH CKAHMUPOBAHUM CUUTAETCS WHTEPBAT OT
noJIyTopa A0 ABYX JuHUATYyp ( L) penpoayliipoBaHusl.

2) Jlunamuuyeckuid aumama3zoH, AD. DTO TOT HWHTEpBal ONTUYECKUX IUIOTHOCTEH,
BHYTPU KOTOPOTO MOXKET CUMTHIBATh CKaHEp CUTHaI n300paxeHus. OObIYHO BBIpaKaeTcs B
€IMHULIAX ONTUYECKON MIIOTHOCTH, Oenax. [Tomumo AD 00bIuHO yKa3biBaeTcsl D,y » KOTOPOE

MOXCT CYHTBIBATH CKaHCP. 3HaueHHUE Dmax OI'paHUYHBACT BCIUMYHNHY JHUalla3oHa, CCJIH

3Ha4YeHHe Dmin OpUrrnHama o4yeHb BEIUKO.

3) I'myOmna nBera. DTO CBONCTBO TECHO CBSI3aHO C JMHAMUYECKUM JUAINAa30HOM.
['my6una nBeta Bapsupyercsa oT 24 no 42. lludpa o3Havaet yucio pa3psgoB KBaHTOBAHUS HA
KaHaJllbl. AMIUTATYAHO-ITM(POBOI Mpeodpa3oBaresib XapaKTepU3yeT YUCIO KBAHTOBAHUS, TO
ecTh o0ecreuynBaeT BUIMMOCTh CUTHAJIA KaK CIUIOHOro. Yem Oomblie

4) BecbMa BaKHBIM SIBJIIETCS. pa3Mep opuruHajia (a x b ), KOTOpblid MOXHO Pa3MECTUTh
HA OPUTHMHAIOAEPKATEIIE U KOTOPBIM MOXKET OBITh CUMTAH C ONIPENEIECHHBIM Pa3pEILICHUEM.

5) Y106cTBO pa3MeliieHusl OpUrMHalia B CKaHepe.

6) Ckopoctb pa6oThl ckaHepa. JloBojibHO CiOXHBIM napameTp. CKOpoCTh pabOThI
CKaHepa 3aBUCUT OT CKOPOCTH MEPEeMEIECHUs JBUXKYIICHCS 4YacTh CKaHepa M OT CKOPOCTHU
00paboTku mH(OpMaIu, KoTopas OblIa TMOJydyeHa B pe3ysibTaTe cKaHupoBaHusi. CKOpPOCTb
CUMTBIBAHMS UHPOpMALIUKU OyAET 3aBUCETh OT CKOPOCTH MEPEMEIIECHUS ONTUYECKON CHUCTEMBbI,
u Oyaer oOpaTHO mponopuUUOHANIbHA paspemeHuto. CKOpocTh 00paboOTKM U Tepeaaydu
uH(popMaIMi O0paTHO NPOMOPLMOHATIBHA KBaJpaTy paszpemieHus. Omnpenenstonieii padorty
CKaHepa SIBIIETCS Ta, KOTOpas MEHBbIIIE.

TexHooruyeckass HACTpOiiKa CKaHepa IMOApa3JeisieTcsl Ha OOLIYI0 HACTPOIKY U
HACTPOMKY CKAHUPOBAHMS MOJ KOHKPETHBIN MPOLEcC U OPUTHHAJ.

[Ipu oOmieit HacTpoiike CKaHepa Tepei] OlepaToOpoM CTOUT 3ajgada: B Ipolecce
CKaHMpPOBAHUs BEPHO IE€peaTh U COXPAaHUTh TIPAJAlMOHHBIE, LBETOBBIE U PE3KOCTHBIE
napaMmeTpbl OpUrHHAIIA.



IMapameTpbl, 10 KOTOPHIM AHAJIU3UPYETCH OPUTHHAI:

1) Bun noanoxku. JIuktyeT Tin ckadepa (MpoXoIHON/OTpaKEHHBIN CBET);

2) I'mOkas wiM xecTKast moJII0kKa (0apabaHHbIN WU TUTAHIIIETHBIN CKaHeD);

3) ®opmar uz00pakeHHs U CTENEHb €ro yBEIMYeHHs (AUKTYyeT pa3Mep CcKaHepa Hu

pa3pellieHre CKaHUPOBaHU);

4) luHaMu4eckuil 1rana3oH (CaMble CBETIIbIE U TEMHBIE TOUYKH — OLEHUTh ONTHUYECKYIO
I0THOCTh). Ha OCHOBe 3TOro omnpenensiercs, BOUChIBAECTCS JIU OH B JUHAMUYECKHUN IHana3oH
pPENpOAYKIUU.

5) Cpennuii ypoBeHb ONTHYECKOW MJIOTHOCTH OPHUTMHANIA, TO €CTh, B KAKOW CTEMEHU
cOaJlaHCHpOBaHbl CBETa W TEHW OpUTHHAIA OTHOCUTEIBHO €ro CHOKETa, Hampumep,
HEECTECTBEHHO, €CJIM UMEEeM CHHUMOK Ha IUISDKe M OH OYeHb TEMHBIA. DTOT aHAJIU3 MOXKET
IIPUBECTHU K JaJIbHEUIIEH KOPPEKLIUU CBETIIOTHI.

6) OcHoBHas uH(GOpPMAILIMOHHAS 30HAa OpUTHHAjA — Ta rpajallMOHHAs 30HA OpUTHHAIA,
KOTOpas MpHUAaeT HAauOOJBIINN MHTEPEC C TOYKHU 3PEHHS CEMAHTHKW opuruHaia. Hampumep,
3UMHUN Mei3ax — HanboJsee BaXKHOW 30HOM SBIISIIOTCS CBeTa n300pakeHusi. OCHOBHOM 3a/1aueit
IIPU CKAHUPOBAHUU SIBJISIETCS COXPAHEHUE IPATALIMOHHBIX CBOMCTB UMEHHO B 3TOU 30HE.

3. MPAKTUYECKHUE 3AJJAYU U YITPA’KHEHU S

B kauecTBe mpakTHuYeCKOro 3aJlaHusl CTyJACHTaM Mpejuiaraercs jaenoBas urpa «Crapas
dboTorpadusy.

CryneHTsl pa30MBalOTCS Ha HECKOJIbKO KoMmaHj mo 4-5 uenoBek. Kaxmoil komanje
BbIIaeTcst Habop u3 4 ¢otorpaduid, TPYIHBIX I8 PENPOAYLUUPOBAHUS B IIEJIOM M IS
CKaHMpPOBAHHUs B YACTHOCTH. 3ajaya KOMaHIbl — BbIOpaTh Hanbosee MOAXOASAIIMM CKaHep W3
NPENJIOKEHHBIX Il CKaHUpOBaHUs Bcex (¢otorpaduil Habopa M MOCIHEAYIOIIETO HX
BOCIIPOM3BEICHUS HA MEJIOBaHHOU Oymare ¢ tuHuatypoit 150Ipi.

Mogens Tun Rpax»> | AD, | Dpax, | I'nyouna | Pasmep | Ckopocth
dpi oen 6er nBera, | paboueit | pabOTHI
our obacTy,
MM
ICG 330-1 Oapabannbrii | 4000 4 4 16 476 x 232 1500
00/MUH
Epson tanmieTHe | 4800 3,2 3,2 48 216 x 297 | 15 mm/c
Perfection V33
Epson GT- MIPOTSKHOU 600 2,4 2,4 24 216x914 | 12 mmMm/c
S50N
Canon miaHmeTHeii | 2400 2.4 2.4 48 216 x29 | 20 mm/c
CanoScan
LiDE 110
ICG 370 HS | Gapabannsiii | 12000 4 4 16 476 x 320 1800
00/MuH
Epson Sheet MPOTSIKHOM 600 2,4 2,4 24 216 x914 | 10 mm/c
feed Scanner
GT-S85
IMACON Oapabannbiii | 6800 3,2 3,2 16 297 x 420 1200
FlexTight 2848 00/MHH

HO6€)KI[3€T Ta KOMaH/la, KOTOpas paHbIIC BCC KOPPCKTHO BBLITIOJHUT 3a/laHUC.




4. ObBOPYJAOBAHUE U MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYHEHUE

MynbTUMEIUIHBIA KJ1acc, 00opylaoBaHHble mnpoekropoM u IIK ¢ ycTaHOBIEHHBIM
IPOrpaAMMHBIM 00ECIIEYUEHUEM HE HIKE:

1) Onepauumonnas cuctema Windows XP.

2) Penakrop npesentanuit MS PowerPoint.
3) [Inanmetnsiii ckanep TOSHIBA e-studio 166 M3natenscta Tynl'y.

5. COJEP’)KAHUE OTYETA.

Tabnuily aHanu3a mapaMeTpOB OPUTHHAJIOB M IMOIXOSAIIUX JIJISI CKAHUPOBAHUS MOJICIICH.
R axb [Tonxomsiue
MOJEIN

Ne opurnanna | AD Dipin Dax

6. KOHTPOJIBHBIE BOITPOCHI

1) Kakue TexHoJIOrH4ecKHre napamMeTpbl CKAaHEPOB Bbl 3HAeTE?
2) B uem pa3Huila MEXAY ONTUYECKUM U UHTEPIOISLUOHHBIM Pa3pelIeHHeEM ?

3) Uto Takoe TMHAMUYECKUI Aruana3oH?
4) Kakue mapamMeTpsl OpUTHHIIA ONEHUIIBAIOTCS TIEPE BRIOOPOM MTapamMeTpoOB

CKaHMPOBaHUSA?

7. BUBJIMOTPA®UYECKUH CIIUCOK
1) Credanos, C. Jloneuatnsie Texnonoruu / C.Credanon. — M.: Penpouentp-M, 2003. —

118c.
2) HUpiranenxo, A.M. IIporpammubie cpeAcTBa JONEYaTHBIX MPOLECcCOB: Yuebd. mocodue

s By30B. KH.3. Ilporpammer Bepctku / A.M. Ilpiranenko, B.M. I'acoB; Mock. roc. yH-T
neyatu. — M.: MI'VII, 2000. — 394c.



Ilpakmuueckoe 3anamue Ne3 (4 uaca)

TEXHOJIOTUYECKASI HACTPOMKA CKAHEPA
11O OPUT'UHAJTY IMTPOLECCA

1. HEJIb U 3AJIAYU PABOTbI
Leas pa0GoTbl: yCBOGHHWE OCHOBHBIX MPUHIUIIOB TEXHOJOTMYECKOM HACTPOUKHU
CKaHEpOB MO0 OPUTHHAITY MpOIEcca.
3agaum padoThl: ONPEEIUTh pa3pellieHne CKAaHUPOBAHHUS, COTJIACOBaTh JMHAMUYECKUIN
JMana3oH OpUTHHANA U CKaHepa, IePEHACTPOUTh YEPHYIO U OEITyI0 TOUKH.

2. OCHOBHBIE TEOPETUYECKHUE CBEJIEHUSA
Pa3zpemaroiiryro ciocoOOHOCTh MPUHSITO OMPEAEIATh 10 hopMyJie:
R=LmQ, (3.1)
rae L — nuHuatypa pacTtpa, ¢ KOTOpoil OyAeT BOCIpPOU3BEIECHO U300paxeHue; m — Macmrad
Boctipon3BeieHus; O — K03 UIMEHT KauecTBa.

CyTb QpopmynupoBanus (OpMYIIbI 3aKII0YAETCS B TOM, YTO JHOO0H JIEMEHT B OpUTHUHAJE
COOTBETCTBEHHO OyJeT OTOOpakaTh HEKOTOPBIA 3leMeHT B u3o0paxkenuu. Ecim macmrrad
paBeH 1, TO 3TH 3JEMEHTHl B OPUTHMHAJIE U PENPOAYKLHH OyAyT paBHBI MEXIy coOoil. B
IOPUHIIMIE pa3Mep 3JIEMEHTAa B OPUTHMHAJIE MOXXHO BbIOpaTh MPOU3BOJIBHO, HO B PENPOIYKLUUU
OH HE IIPOMU3BOJIEH, TO €CThb OH pPaBEH pPACTPOBOMY OJJIEMEHTY, C KOTOpPBIM OyzeT
BOCIIPOM3BOAUTHCA HM300paK€HUE, TO €CThb OH PaBEH JMHHUATYpPE MOJIUIPaQUUEcKOro pacrpa,
KOTOpBIA OyZeT mNpuMeHsTbcs. TOabKO B Ipeaenax 3TOro 3JIEMEHTa Mbl  (OpMUpYEM
pacTpoBYI0 TOYKY, Pa3MeEp KOTOpPOM OyJeT OmpenensiTbCs ONTHYECKOW IJIOTHOCTHIO WM
CUTHAJIOM OpHUIMHajia. MakcumallbHas pa3peularolias CIOCOOHOCTh HCIOJIb3YETCSl B Cilydae
MaKCHUMAaJIbHBIX YBEJIIMYEHU.

Ecnu nunamuueckuii [uana3zoH OpuruHaia 0oJblie TMHAMUYEeCKOro Juana3oHa cKaHepa,
4acTh TOHOB HE OyJET CUUTHIBATHCS.

Eciun nuHamuueckuil JAuana3oH OpUTMHANIA MEHbIIE JHWHAMHYECKOrO JIhara3oHa
CKaHepa, U OHU HE COIJIacoBaHbl, TO €CTh, HE IPOU3BEACHBI IPABUIIbLHBIE YCTAHOBKU YEPHOU U
0eyloll TOYEK, TO 4YacThb JUHAMUYECKOIO JHana3oHa CKaHepa He OyJeT HCIOJIb30BaThCA,
CJIENOBATENBbHO, NJIsl BOCIPOM3BEIEHUS OSTOr0 OpUIMHAjNa He OyIyT HCHOJIb30BaThCsl BCE
pa3psapl KBAHTOBAHMSI, KOTOPOE MOXKET OOECIEeUUTh JAaHHBIM CKaHep. DTO MPUBOAUT K Oolee
rpyOOMy KBaHTOBAHHWIO OpWUTMHANa, YTO MOXET CTaThb 3aMETHBIM B IpolEecce AalbHeHIen
00paboTKH U300paXKeHus1, TO €CTh, BO3MOKHO MPOsIBIeHHE d(PPeKkTa nacrepusanuu (MosiBIeHue
CJIEOB KBAaHTOBAHMSA). MaKCUMallbHOE HCIIOJIb30BAHWE JAMHAMHUYECKOTO JMana3oHa U
ONTHMAaJIbHOE KBAHTOBAHUE MPOUCXOANUT IIPU COTIACOBAHUU JUHAMMUYECKUX IMAIIa30HOB.

B coBpeMeHHBIX CKaHepax COIVIACOBAaHUE JUHAMHYECKHX JMana30HOB CKaHEpa W
OpUTHMHAJIa OOBIYHO MPOMUCXOIUT B ABTOMATUYECKOM pexume. s 3Toro mpeaBapUTeIbHO
CTPOSIT TUCTOTPaMMbl M300paKE€HUsS, MO HUM HAXOIAT YEpPHYIO U Oellyl0 TOYKH U K 3TUM
TOYKaM IPUBA3BIBAIOT JUHAMHUYECKHMI Auana3oH ckaHepa. OOHAKO, B HEKOTOPBIX CIIydasx
TAaKOW aBTOMATHYECKHI METOJ COIVIACOBAHMS AUHAMUYECKUX AUANa30HOB MOXKET MPHUBECTH K
OIMOOYHBIM pe3yibTaTaM BCIEACTBUE TOIrO, YTO CKaHEp 3a YEpHYI0 H Oelyl0 TOYKHU
N300pAKEHUS MOXKET IPHUHATh HEKOTOPBIE 1€(PEKTHBIE TOYKH, HAIIPUMED, LIAPAIIUHBI, IPSA3b WIN
TOYKH, PACIIOJIOKEHHBIE BHE MOJIS1 U300paKEeHHUS.

Kpome Toro, B HEKOTOPBIX CiIydasx LeJIeCO00pa3HO BPYUHYIO IEPEHACTPOUTH YEPHYIO U
0eJlyI0 TOUKH, 337]aB B KAU€CTBE TAKMX TOUYEK PEAIbHO 3HAYMMBbIE YYACTKHA TUCTOTPAMMBI.
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ToHEa,
KOTORYED
ONPERETHT _|
CHAHED D

| pPEANLHG |
sHaTHMaa
TOYKA

Pucynok 3.1. Pyunast nepeHOpMUPOBKA TOYEK THCTOrPAMMBI.

Takas pydHas MepeHOPMHUPOBKA OOBIYHO BO3MOKHA B COBPEMEHHOM MPOTPAMMHOM
00eCIIeUEeHHUH.
O06bem nHpOpMAIIHH, KOTOPHIN MOIYYaeTCs IPU CKAHUPOBAHWH:

V = abR’kn (Gaiir), (3.2)
rac d,b — JUHEUHBIE pasMEpPbl MIUPHUHBI 1 BBICOTHI I/I306pa)KCHI/IH, k — YHCJIO KaHAaJIOB,
n— 4YHuCJIO pa3p;m0B KBAaHTOBAHHA B KaXJ0M KaHAJIC, kn - FHY6I/IHa IIBCTA.

3. MPAKTUYECKUE 3AJJAYU U YITPA’KHEHU 1

B kauecTBe MpakTUYECKOTO 3aJaHUS CTyJIEHTaM Mpejuiaraercs aenoBas urpa «Crapas
dboTorpadus».

CryneHThl pa30MBAIOTCS HAa HECKOJIBKO KoMmaHa 1o 4-5 uemoBek. Kaxkmoil komaHnze
BbIIaeTcss HaObop u3 4 dotorpadwmii, TPyOHBIX NI PENPOAYLHUPOBAHUS B IIEIOM U IS
CKaHUPOBAaHUS B YACTHOCTH, a TaKKe CIlydallHbIM 00pa3oM BBIOpaHHAs MOJENb CKaHepa.
3amaya KOMaH/Ibl — BEIOpATh ONTUMAJIbHBIE TApaMETPhl CKAHUPOBAHMS KaXKOTO U3 00pa3IioB —
paspernieHue CKaHUPOBaHMs, THyOMHY I1IBeTa, CHOCOO COTJIACOBAaHUSA JMHAMHYECKHUX
JIMana30HOB OpPUTHHAJIA U CKaHepa, C TeM, YTOOBI pe3yJbTaT 3aHMMall KaK MOXHO MEHBIIUN

00bEM TTAMSATH.

Mogens Tun Rpax»> | AD, | Dpax, | Inyouna | Pasmep | Ckopocthb
dpi oen 6e 1nBera, | paboueld | pabOTHI
our obnacTu,
MM
ICG 330-I Oapabannsiii | 4000 4 4 16 476 x 232 1500
00/MUH
Epson mIaHmeTHeii | 4800 3,2 3,2 48 216 x 297 | 15 mm/c
Perfection V33
Canon miaHmeTHeid | 2400 2.4 2.4 48 216 x29 | 20 mm/c
CanoScan
LiDE 110
ICG 370 HS | Gapabannsiii | 12000 4 4 16 476 x 320 1800
00/MuH
Epson Sheet MPOTSIKHOM 600 2,4 2,4 24 216 x914 | 10 mm/c
feed Scanner
GT-S85
IMACON Oapabannbiii | 6800 3,2 3,2 16 297 x 420 1200
FlexTight 2848 00/MHH
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HO6€)KI[3€T Ta KOMaH/la, KOTOpas paHbIIC BCC KOPPCKTHO BLITIOJHUT 3a/[aHUC.

4. ObBOPYJAOBAHUE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

MynbTUMeIUHBIA Ki1acc, 000pylnoBaHHble mpoekropoM u [IK ¢ ycTaHOBIEHHBIM
IPOrpaMMHBIM 00ECIIEYEHUEM HE HIKE:

1) Onepauumonnas cuctema Windows XP.

2) Penakrop npesentauuit MS PowerPoint.

3) MakeT mIaHIIeTHOTO CKaHepa.

5. COAEP’KAHHUE OTYETA.
Pacuer paspemieHuss CKaHMPOBAaHMS M CXEMY COIVIACOBAHUSA TMCTOIPaMM OpUI'MHana U
CKaHepa, a Tak ke pacueT o0beMa 3aHMMAEMOM MaMsTH JUIsl KaXJ10ro oOpasia.

6. KOHTPOJIBHBIE BOITPOCHI
1) Kak paccuurats paspenienue, noTpedHoe sl CKaHUPOBaHUs?
2) Kak cornmacoBbIBatOTCA JUHAMAYECKHE TUAIIa30HbI OpUTHMHANIA U CKaHepa?
3) Jlyi4 yero u B KakuXx cliydasi HCIOJIb3YETCs PYYHOE NEpEeHa3HAaueHHe YepHOU U Oenoi
TOYEK?
4) Kak paccuutarb 00beM NamsITH, KOTOPBIM n3o0paxeHue 3aiimer B namstu [1K?

7. BUBJIMOTPA®UYECKUHN CIIUCOK
1) Credanos, C. Jloneuarnsie Texnosnoruu / C.Credanon.- M. : Penpouentp-M, 2003.-
118c.
2) Hpiranenxo, A.M. IIporpaMmmHubIie cpeACTBa JOMEUYATHBIX MPOIIECCOB: Y4eb. mocobue

st By30B. Ku.3. Ilporpammer Bepctku / A.M. Ilpiranenko, B.M. I'acoB; Mock. roc. yH-T
reyatu.- M.: MI'VII, 2000.- 394c.
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Ilpakmuueckoe 3anamue Ned (4 uaca)

®OTONPUEMHBIE YCTPOMCTBA

1. OEJIb U 3AJIAYU PABOTBI
Leap padoThi: 03HAKOMJIEHUE C IPUHIIUIIOM JEHCTBUS (POTOIEKTPOHHBIX TPUOOPOB.
3agaum  paldoThl: M3YYUTh YCTPOMCTBO, Ha3HAUYEHHE, YCJIOBHbIE O0O3HAUYEHUs
XapaKTePUCTHKH U MapamMeTpbl (HOTOIIEKTPOHHBIX MPUOOPOB.

2. OCHOBHBIE TEOPETUYECKHUE CBEAEHUSA

@DOTO’NEKTPUUECKUMH TPUOOPAMH HA3BIBAIOT MPeoOpa3oBaTENM JyUYHUCTOW DSHEPTHH,
Omarozaps KOTOpOH M3MEHSIOTCS DJECKTPHUECKHE CBOWCTBA BEIIECTBA, OOPA3YIOIIETO JTaHHBINA
puoop.

Oty IpuOOPHI IEIATCS Ha JIBa THIA: C BHEIIHUM M BHYTPEHHUM (HOTOIPhEKTOM.

K mpubopam c BHemHHM (oTodhPexToM OoTHOCHTCS (OTOINEMEHT, K MpUOOpaM ¢
BHYTpeHHUM  Qotorpdexktom —  doTtope3uctopsl, (oToauoasl, (HOTOTPAH3UCTOPHI,
(OTOTUPUCTOPHI.

®oTo3r1eMeHTaMH ¢ BHEIIHUM (OTOIP(HEKTOM HaA3bIBAIOTCA JJIEKTPOHHBIE MPHOOPHI,
paboTa KOTOPHIX OCHOBaHA Ha SIBJICHUU (DOTOIIEKTPOHHOU YMUCCHH C KaTO/A.

WNurerpanbHas 4yBCTBUTEIBHOCTh K DIIEKTPOHHBIX (DOTODIEMEHTOB C KHCIOPOIHO-
1IE3UEBBIM KaTo/IoM cocTaBiisgeT 20—60 MKA/mM, ¢ cypbMsiHO-1Ie3ueBbIM — 80—180 MKA/mMm.

Jlnis mpaBUIIBHOM SKCIUTyaTaluu (POTORIEMEHTOB HEOOXOJUMO 3HATh MX CIIEKTpPaTbHbBIC
XapaKTEpUCTHKHU, KOTOPBIE MOKa3aHbl HA puc. 4.1.

K{fgmax 1 12
\
i \
0,2 <

0
03 04 05 06 07 08 A, MIM

Pucynok 4.1. CriekTpajibHbIE XapaKTEPUCTUKH.

Bospr-amnepHble  XapaKTEPUCTUKH, NPUBEACHHbIE Ha puc. 4.2, NalOT BO3MOXHOCTb
CyIuTh O 3aBUCHUMOCTU (HoTOTOKA [ ¢ OT aHOMHOTO HanpsukeHus U, NpH pasInYHBIX
3HaYeHUSIX cBEeTOBOro noroka @ . BuaHo, 4TO B pekMMe HACBILEHUS (POTOTOK HE 3aBHCUT OT
aHOJHOTO HAIPSDKEHUS. DTOT PEXHUM U SBISETCS pabounMm.

I, MKA

16 — (b=
o =015

/ 0,1

0,05

8
4

0O 50 100 150 200 Ua, MKkA

Pucynox 4.2. BonbT-amMnepHbie XapaKTepUCTUKH.

13



doTtope3ucTopbl — TpHOOPHI, MPUHIUI  JCHCTBUA KOTOPHIX OCHOBaH Ha
dotopesucTuBHOM d(PPeKTe — U3MEHEHUH COMPOTHUBIICHUS IOIYIPOBOJIHUKOBOTO MaTepHasia
MO/ ACUCTBUEM JIEKTPOMATHUTHOT'O U3JIYyUCHHUS.

[Ip1 OTCYTCTBMM CBETOBOrO IMOTOKA MO LENU MPOXOIUT TAK HA3bIBAEMbI TEMHOBOM
TOK, 00YCJIOBIICHHBIN COOCTBEHHOU MPOBOJAUMOCTBIO MOIYIIPOBOIHAKA. DTOT TOK BeChMa MaJl,
U €ro 3HAYCHUE ONIPENEIACTCS TEMHOBBIM CONPOTHBICHHEM R, , UMEIOIIUM IIHPOKUU

nuanaszon 3uadenuii: 10>~ 10'° Om. HauGonbiee 3uauenue [,, UMEIOT (HOTOPE3UCTOPHI,

BBINIOJIHEHHBIE U3 CEPHUCTOTO KaJaMMUSl.
IIpu ocBemennn QoOTOpE3UCTOpa B HEM BO3HUKAIOT JIONOJIHUTEIbHBIE CBOOOJHBIE

ANEKTPUYECKHUE 3apsA bl — JIEKTPOHBI U JBIPKH, B PE3YJIbTATE YETO TOK B LIEMH BO3PACTAET.
Pa3zHOCTB MEXy CBETOBBIM TOKOM /., U TEMHOBBIM TOKOM /,, Ha3bIBae€TCs (POTOTOKOM:

Ly=1log—1Ip. (4.1)

3aBuCHMOCTH ~ (OTOTOKA [y,  OT JIYYMCTOro MOTOKa @ HILIIOCTPHPYETCs

JHepPreTuYeckoil xapakrepuctukoii (puc. 4.3.). HenumHeHHOCTh H5TON XapaKTEPUCTUKHU
SBJISIETCS] HEIOCTATKOM (DOTOPE3UCTOPOB.

I, mKA
1000 /'—

600 /

200

0 001 0,02®nm
Pucynok 4.3. DHepreTuueckasi xapakTepucTuka (poropesuctopa.

3HaueHus (GOTOTOKA CHIIBHO 3aBUCST OT CHEKTPAIbHOTO COCTaBa CBETOBOI'O MOTOKA. JTa
3aBUCUMOCTH BUJIHA U3 CNIEKTPAJIbHOMH XapaKTepUCTUKHU, GOTOPE3UCTOPA, BBHITIOJHEHHOTO U3
cynbduga KaaMus, KoTopas mpeacrtaBieHa Ha puc. 4.4 (tae [ ¢ max $hoTOTOK,

COOTBETCTBYIOIIIMIA  MAaKCUMyMYy  CHEKTPaJIbHOM  YyBCTBUTENbHOCTH).  MHTerpanbHas
YyBCTBUTEIBHOCTh  (DOTOPE3UCTOPOB HA JIBAa TMOPSAKAa BBINIE, YEM  JJIEKTPOHHBIX
($hOTO271EMEHTOB.

|(11p{)|61)max
0!,75 A
os0|— A\

L/
0,25 =]

0

04 045 05 0,55 AMKM

Pucynok 4.4. CriekTpaiibHas XapakTepUCTHKa (HOTOPE3UCTOPA, BHIMTOTHEHHOTO
u3 cynabduaa kagMus.
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VY aenpHas 4yBCTBUTEIBHOCTH (POTOPE3UCTOPA:

Ip

Kop=—". 4.2

0" U 4.2)
WNHTerpanbHas 9yBCTBUTEIBLHOCTH (POTOPE3UCTOPA:
Ip

K, =—. 4.3

?" #)

BakHplM napaMeTpoM (OTOPE3UCTOPOB SBISETCS NOPOrOBbIM CBETOBOM moTok @, —

MUHHUMAaJIbHBIN TMMOTOK HW3JIy4EHHUs, KOTOPHIM BBI3BIBACT MOSBJICHUE B IieNu (oTope3ucropa
ANEKTPUYECKOT0 HAIPSKEHMS, IPEBBIIIAIONIETO B 2—3 pa3a LIyMOBOE HaIPsKEHHE.
CylecTBEHHBIM HEJIOCTaTKOM (POTOpPE3UCTOpa SBISICTCS OOJbINas WHEPIMOHHOCTD,
00yCJIOBJIEHHAs 3HAYUTEJIbHBIM BPEMEHEM IeHepalii U PeKOMOMHAIIMK 3JIEKTPOHOB U JBIPOK
IpY U3MEHEHUHU OCBEIIEHHOCTH (POTOpE3nCcTOpA.
Bonee ObicTponeiicTByOIMMUA NpPUOOpaMH 1O CPaBHEHHIO C  (POTOPE3UCTOpAMU
sBnsrotcs gporoauonnl. Ouu paboraror Ha yacrorax 10-10' I,
WNHuTerpanbHas 4yBCTBUTETLHOCTH (POTOMOA:
1y
Kgp=—,
()
rne [y — ororok nuona, MkA; @ — cBETOBOI MOTOK, JIM.

(4.4)

®dotopesuctopsl 00603HadaroT OykBamu PC wm COD, 3arem criemyror OykBa u mudpa,
KOTOPBIE OMNpPENEISIOT COCTaB W KOHCTpykTuBHOE odopmienue: A-Pb; K-CdS, T' —
repmeTu3rpoBanHbiil kopryc. Hanpumep, ®CK — I'l o6o3HauaeT (HoTope3ncTop U3 CEpHUCTOrO
KaJIMUsl B TEPMETU3UPOBAHHOM KOpITyCe.

3. IPAKTUYECKHUE 3AJAYU U YIIPAKHEHUSA
B kauecTBe mMpakTUYECKOrO 3aJaHUsl CTyJCHTaM Mpejiaraercs
CIICNYIOLIYI0 CHUTYalMIO: CBETOBOM MOTOK @D, ONPEACICHHON BEIUMYHUHbI

pPaccMOTpETh
najgaer Ha
CTYIEHYATy0 TOHOBYIO LKAy C YACIOM CTyIleHed n. OnTudeckas IJIOTHOCTh NEPBOTO MOJIS
D=0 6en, ontuueckas INIOTHOCTb HocieaHero monst D, =24 6en. Ontudeckas IUVIOTHOCTb
onpeaensieTcss Kak Jorapu(m OTHOLIEHUS CBETOBIO MOTOKA YIABIIETO K CBETOBOMY IOTOKY
OTPaXKEHHOMY.
Tpebyercst IOCTPOUTH DHEPreTHUECKYI0 XapakTepuctuky Iy = f(P) doropenenropa

CKaHHMPYIOIIETO YCTPONCTBA C ONPEICICHHO HHTETPATbHOM YyBCTBUTEILHOCTHIO (HOPMHPOBATH
rpadyK M0 TEMHOBOMY TOKY).

Ne Dg, M n Keps Ne Dg, M n K,
BapuaHTa MKA/ v | BapUAHTa MKA/ M
1 1 10 300 11 1 12 750
2 1,5 12 500 12 1,5 14 240
3 2 15 450 13 2 10 350
4 2,5 16 600 14 2,5 16 470
5 3 14 800 15 3 15 550
6 3,5 20 750 16 3,5 18 300
7 4 8 240 17 4 12 500
8 4,5 12 350 18 4,5 14 450
9 5 10 470 19 5 16 600
10 7 12 550 20 7 15 800
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4. ObBOPYJAOBAHUE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

MynbTUMeIHiHBIA KJ1acc, 00opyaoBaHHble mpoekropoM H [IK ¢ ycTaHOBIEHHBIM
IPOrpaMMHBIM 00ECIIEYEHUEM HE HIKE:

1) Oneparmonnas cucrema Windows XP

2) Penakrop npesentauuiit MS PowerPoint.

3) Makert doroauona mapku ®J1-288 (TY 3—-1176-86).

5. COJEP)KAHUE OTYETA.
I'pauk sHeprerudeckoii xapakrepuctuku [y = f(P) doropenenrtopa CKaHUPYOLIETo

YCTpOﬁCTBa C OIIpPCACIICHHO HHTGFp&HBHOﬁ YYBCTBUTCIIBHOCTLIO, HOpMHpOBaHHBIﬁ I10

TEMHOBOMY TOKY)

6. KOHTPOJIBHBIE BOITPOCBHI
1) HazoBute o6actu npumMeHeHus (POTo3IeKTPOHHBIX TPUOOPOB.

2) Kakue Buabl GOTOIIEKTPUICCKUX TPUOOPOB BBl 3HAETE?
3) Uem orpaHH4MBaeTCs YyBCTBUTEIBHOCTD (DOTORIEKTPOHHBIX TPUOOPOB?

4) Yem otiimyarotes (OTO3IEMEHT U POTOPE3UCTOP?
5) UTo BbI MOHUMAETE MOJ] CIEKTPAIBHON XapaKTEPUCTUKOMN oTopesucropa?

7. BUBJIUOTPA®UYECKUH CIIUCOK
1) Credanos, C. Jloneuatnsie TexHosoruu / C.Credanon .- M. : Penponentp-M, 2003.-

118c.
2) Hpiranenxo, A.M. IIporpammHubie cpeACcTBa JONEYaTHBIX MPOLEcCoB : Yuel.mocobdue

s By30B. Ku.3. [Iporpammer Bepctku / A.M.Ipiranenko,B.M.I"acoB;Mock.roc.yH-T ne4aTH.-
M. : MI'VII, 2000 .- 394c.
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Ilpakmuueckoe 3anamue Ne5 (4 uaca)

PACYET XAPAKTEPUCTHUK BOJIOKOHHOI'O CBETOBOJA

1. IEJIb U 3ATAYU PABOTHBI
Leap paGoThbl: O03HAKOMJICHHE C OCHOBHBIMU (PaKTOpaMU CBETOBBIX IIOTEPh B
BOJIOKOHHBIX CBETOBOJIAX.
3agaum padoOTHI: pacCUUTATh NOTEPU IMOIJIOLMICHUS, PACCEMBAHUS U TOTEPU HA U3TMOBI B
BOJIOKHOM CBETOBOJIE.

2. OCHOBHBIE TEOPETUYECKHUE CBEJIEHUSA

BoJiokoHHBIE CBETOBOJABI HAxOIAT TPUMEHEHHE B (POTOHAOOPHBIX aBTOMATax,
CKaHepax, IEHCUTOMETpax u Apyrom obopyaoBaHuu. OHHU MO3BOJISIIOT NMepeIaBaTh CBETOBYIO
JHEPTHUI0 HA 0OJIbIINE PACCTOSTHHS N0 KPUBOJIUHEHHOMY MYTH 0€3 3HAYUTEJBHBIX MOTEPh
(puc. 5.1. 6). BonokoHHBIE CBETOBOABI IPEACTABIISIOT COOOM JKI'yThI, COCTOSIIINE U3 OOJIBIIOTO
yuciaa TMOKUX CTEKJISTHHBIX BOJIOKOH (puc. 5.1. a) aumamerpom Menee 30 mkm (puc. 5.1. B).
Kaxx0e BOJIOKHO TIOKPBITO TOHKUM (2 MKM) CJIO€M, KOTOPBIH OTpaskaeT MOMAaIaloniiii B HETO
U3HYTPU BOJIOKHA CBET M HE JaeT eMmy I[POHHKaTh B CoOcelHHe BolokHa. CBer
pacmpocTpaHseTCs MO0 BOJIOKHY 32 CU€T MHOTOKPATHBIX OTPAXEHHI OT BHYTPEHHUX CTEHOK.
XKryTbl CBETOBOJIOB MMEIOT KPYIJIOE WM KBaJpaTHOE ceueHue. BOJIOKOHHBIE CBETOBOJBI C
HEPETYJSIPHOM YKIJIAIKOW BOJIOKOH WCTOJB3YIOT JUIsl TIepeaadd CBETOBBIX W3IyUYCHUU, a C
PETYISIPHOM - AJI TIepeaadn n300pakeHusI.

Pucynoxk 5.1. BostlokOHHBIE CBETOBOJIBL:
a - MHOIOKpaTHOE BHYTPEHHEE OTPa)KEHUE CBETA B BOJIOKHE CBETOBOAA; O - IPOXOXKACHUE
CBETa 4e€pe3 U30THYTOE BOJIOKHO; B - CEYEHUE XKI'yTa BOJIOKOHHOTO CBETOBOAA.

OCHOBHBIMH ONTHYECKMMH XapPaKTePUCTHKAMH CBETOBOJAa ¢ PeryJjsipHOi
YKJIAIKOIl BOJIOKOH SIBIISTFOTCS:

- kK03 OUITUEHT TTPOMYCKAHMUS;

- YUCJIOBAs alepTypa;

- pa3pemniaronias CrrocoOHOCTh

- KOHTPACT MePeIaBaeMOro N300paKeHUsI.

AmnepTrypa - XapakTEepPHCTHKA ONTUYECKOro MPUOOpa, OMUCHIBAIOINIAS €r0 CIIOCOOHOCTh
coOupaTh CBET W TPOTHUBOCTOSTH IU(PAKIMOHHOMY Pa3MbBITHUIO AeTayiel u300paxkeHus. B
3aBUCUMOCTH OT THIIA ONTUYECKON CHCTEMBI 3Ta XapaKTEPUCTHUKA MOXKET ObITh JIMHCWHBIM WU
YTIIOBBIM Pa3MEpPOM.
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CBeT u3 cpeapl C OKa3aTeNeM MPENOMIICHUs 7] TONAJAET B BOJIOKHO C IOKA3aTeleM 7
(puc. 5.2) ¥ UCTIBITHIBAET MOJTHOE BHYTPEHHEE OTPAXKEHHUE HA TPaHUILIC C 000JIOUKOHN, UMEIOIIEH
[I0Ka3aTeNb NPEIOMIIEHUs n(. TakuM 00pa3oM CBET, NOCIEAOBATEIBHO OTPAXKasiACh B TOYKAX
C; u Cy U T.A., BBIXOIUT C IIPOTUBOIOJIOKHOM CTOPOHBI CBETOBOIA.

C ng C
1 / 0 3
r na
Uy n < us
u L
! u \ %) \
[ToxpeiTe  CepiuesuHa
BOJIOKHA

ny

Pucynok 5.2. Xox jiy4yeli B IPSIMOM BOJIOKHE C TOKPBITUEM U MIPSAMBIMH TOPLAMH.

PaccMmoTpum pacnpocTpaHeHue cBeTa B BOJOKHE. JIJ1sl TOro 4ToObI Iyd pacupoCTpaHsIcs
BJI0JIb CBETOBO/IA, OH JIOJKEH BXOJUThH B HETO MOJI YIJIOM HE 00Jiee HEKOTOPOr0 KPUTUYECKOTO
OTHOCHUTEJILHO OCH BOJIOKHA, TO €CTh IOMNajaTh B BOOOpakaemblii BXOJHOMN: KoHyc. CHHYyC
ATOr0 KPUTUYECKOTO yTIJia Ha3bIBAETCS YKMCIOBOM amepTypoil CBETOBOJA OIpEAEIsAeTCS Yyepes
a0COJIIOTHBIE TIOKA3aTENU PEIOMIIEHHS CIIOEB.

IIpsimoe Bos10KHO ¢ npsaMbIME Topuamu. Ha ocHoBanuu teopemsl Ll TpayOens u3 puc.
6.2 111 IPSIMOTO BOJIOKHA C MPSMBIMHU TOPLIAMH MOJITYYAEM:

ny sinu) =nsinu’ =ny sinuy = nz—ng . (5.1)

[To ananmorum ¢ JIMH30BOM ONTHKOW IPOU3BEAEHUE #)Sinu|, HAa3bIBAETCS UUCIOBOM

anepTypoil BoJoKHa U 0003HavyaeTcst OykBoil 4 . [l BOJOKHA B BO3lyXe uMeeM (n) =ny =1)

A=sinuy =sinuy = n? - g . (5.2)
T.e. YIUIBl U] U U, HA BXOJE U BBIXOJE BOJOKHA PaBHBL. Ecnu 1 cpeibl Ha BBIXOZE

ny <ny, TO BO3MOXKHO SIBICHHE IIOJIHOTO BHYTPEHHETO OTPAXKEHUS OT BBIXOJHOT'O TOPIIA.
Ilpu sinuy =1 nmomydaem np = n? —n(z) . Ecniu  ny <n? —n(z) , TO UIMEIOT MECTO

NOTEPU, KOTOPBIE BBI3BIBAIOTCS BO3BPAILECHUEM YacTH JIy4e€il IPU OTPAXKEHUU OT BBIXOJHOTO
topua. M3BecTHo, 4To

sinu = (5.3)

IIe 7 - PACCTOSHHE JIy4a OT OCH IPSIMOr0O LMIMHIPUYECKOIO CBETOBOAA C PAIHyCOM,
PaBHBIM E€IMHUIIE.

N3 mnocnenneir QopMynbl cieayer, uro mnepudepuiiHble y4acTKM CBETOBOJOB
IPONYCKAIOT My4KH Jiyuel Oosblueil anepTypsl. Koadduiuent nponyckaHus CBETOBOJOB IpU
anepTypHOM YyIJIE U C YY€TOM KpaeBoro ¢ ¢ekra Oyaer:

1”2 2 * L2
T=—— [ cos udu + — 5 [ (arccosry —ry[1—r)cosudu (5.4

sin“ u < sin 7
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\/sin2 u —sin? ug

I'me r; =

BO3OYyXC.

sin u

nq

uq

k

0

ny n

n2

2

Pucynok 5.3. Xox smydei B MU30THYTOM BOJIOKHE.

, U( - KPUTUYECKHH amlepTypHbl M Yroia IIydyka JIydeil B

N3ornyroe BosokHo. Jlyu k (puc. 6.3. 0) ompenenser ameprypy MNyyka Jyyew,
NPOXOAIINX Yepe3 CBETOBOJA Oe3 BUHbeTHpOBaHWs. [Ipu pamnyce KpHBH3HBI BOJOKHA R B

Bo3ayxe (n) =ny =1)

sinuq :\/n2 —(

R+1
R—-1

)22

(5.6)

T.C. JII HM30THYTOro CBE€TOBOJila 3HAYCHHC YHUCJIOBOM aricpTypbl MCHBIIC, YCEM MJIA

IMPSAMBIX BOJIOKOH.

3. IPAKTUYECKHUE 3AJTAYU U YIIPAKHEHUSA
CTyJAEHTaM
CIEAYIOUIYI0 CUTYallMi0: TPU BOJOKOHHBIX CBETOBOJA — MPAMOW U 2 WM3OTHYTHIX, C Pa3HBIMU
paauycaMu u3ruda HaxoAsTcs B BO3yxe. TpeOyeTcs onpeneauTh anepTypy Kaxaoro u3 HuX U
BBISICHUTH, B KAKOM CITydae arnepTypa 0y/1eT MUHUMAaITLHOM.

B kaudectBe

MPAKTUYECKOTO

3aJaHus

npeajiaraeTcs

= =
< <
~ ~ Lg H = H = Lg
= =S BEE |5 = =E . EE | &
= =5 % =25 < 5 2 =5 E =8 < =
=f =g — = =g —
< = = 5 ¥ ) < = o 5 < )
~ =5 5 =5 F o = =5 5 =2 s 7 o
= =0 o o o > = o b o o >
= S E H S5 5 E S =SB g S5 5 =
ol 8% 288 = ol SEH 2 ad s
Z 2 B o] 2 B O &~ Z 2 B o] & B O &~
1 1,46 1,4584 | 1,5;2 11 1,53 1,4584 | 1,5;2
2 1,6 1,4584 | 1;1,3 12 2,406 1,4584 | 1;1,3
3 2,481 1,4584 | 1,4;1,8 13 1,6 1,4584 | 1,4;1,8
4 2,406 1,4584 | 1,8,2,3 14 2,481 1,4584 | 1,8,2,3
5 1,53 1,4584 |1,2;0,8 15 1,46 1,4584 |1,2;0,8
6 1,46 1,4584 |0,7;1,3 16 1,53 1,4584 |0,7;1,3
7 1,6 1,4584 |0,5;1,2 17 2,406 1,4584 |0,5;1,2
8 2,481 1,4584 | 1;1.,5 18 1,6 1,4584 | 1;1.,5
9 2,406 1,4584 |1,2; 1,4 19 2,481 1,4584 | 1,2;1,4
10 1,53 1,4584 | 1,5;0,9 20 1,46 1,4584 |1,5;0,9

paccMoTpeTh
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4. ObBOPYJAOBAHUE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
MynbTUMeIUHBIA Kilacc, 00opynoBaHHble mpoektopoM u [IK ¢ ycTaHOBIEHHBIM

IpOrpaMMHBIM 00€CTIEYeHIEM HE HUXKE:
1) Onepauumonnas cuctema Windows XP.

2) Penaktop npesentanuit MS PowerPoint.
3) MakeT BOJIOKOHHOTO CBETOBO/IA C TIPSIMBIMH TOPIIAMH.

5. COJEP)KAHUE OTYETA.
Pacuer aIlICPTypHI MPAMOIO U ABYX U30THYTHIX BOJIOKOHHBIX CBCTOBOAOB U BBIBOI O TOM,

B KaKUX CIy4asiX arepTypa MEHbIIE, a B KaKUX OOJIbIIIe.

6. KOHTPOJIBHBIE BOITPOCHI
1) 17151 4ero UCronb3yr0TCs BOJOKOHHBIE CBETOBOBI?

2) Yto Takoe aneptypa?
3) Kak onpenenuTts anepTypy npsMoro cBeToBojia’?
4) Kak onpenenuTs anepTypy U30THYTOrO CBETOBOAA?

7. BUBJIUOTPA®UYECKUH CIIUCOK
1) Credanos, C. loneuarnsie TexHosoruu / C.Credanos.- M.: Penpouentp-M, 2003.-

118c.
2) Lpiranenko, A.M. IlporpaMMHbIe CpeICTBA ONEYATHBIX IMpolleccoB: Yuel.mocobue

s By30B. KH.3. Ilporpammer Bepctku / A.M.Ilpiranenko, B.M.['acoB; Mock. roc. yH-T
reyatu. - M.: MI'VII, 2000.- 394c.
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Ilpakmuueckoe 3anamue No6 (4 uaca)

PACUYET ONTUYECKOMH CUCTEMBbI ®OTOHABOPHOI'O
ABTOMATA

1. IIEJIb 1 3AJIAYU PABOTbI
Ieanb padoThI: 03HAKOMIICHHE C METOAaMH (DOPMHUPOBAHHS PACTPOBBIX TOUCK.
3agaunm padoOTHI: PAacCYUTATh PATUYC KPYyXKKa OpH B MaKCHMyME OCBCIICHHOCTH,
OIPEACIUTh Pa3pelIaloIIyi0 CIIOCOOHOCTh HACATbHOM CHCTEMBI, ONMPEACIUTh Pa3peIaroIIyio
CITOCOOHOCTh PEATbHON CUCTEMBI.

2. OCHOBHBIE TEOPETHYECKHUE CBEJAEHUSA

JIs 3anMcu ITPUXOBBIX WIM MOJYTOHOBBIX WIIIIOCTPALMM, B TOM YHUCIIE U C MOMOILBIO
(doToHaOOpHOrO aBTOMAaTa, UX U300PaKEHUS JOJDKHBI OBITh MPEIBAPUTEIHHO MPEOOPa30BaHbI B
pacTpoByio ¢opmy. B 1udpoBBIX BBIBOJHBIX YCTPOWCTBAaX PAaCTPOBBIE TOUKU MPEICTABISIOT
co00l COBOKYITHOCTh MUKPOTOUYEK, pa3Mep KOTOPHIX PaBEH JUAMETPY CKaHUPYIOUIETro MATHA,
TO €CTh JUAMETPY IATHA, KOTOPOE SKCIIOHUPYETCS JTA3EPOM.

OOBIYHO pPACTPOBBIE TOUKH MOJYTOHOBOIO HM300pa)K€HUs MNPEICTaBISAIOT B BHJE TaK
Ha3bIBAEMBIX CYIIEPBAUEEK, COCTOSIIMNX U3 71 X 1 MUKPOTOYEK.

Pucynok 6.1. PactpoBas stueiika u3 196 Touek SKCHOHUPOBaHUS, PACIIOIOKEHHAS IO
yriioM 0° ¢ mionaapko 3arnoaHeHUs 52 TOUKH.

3HaUYE€HHE ONTUYECKOM IUJIOTHOCTH, MEPEAABAEMOl pACTPOBOMl TOYKOW, ONpenessercs
IPOLICHTOM  3aIlOJHEHUs  CyNEepbsSYEeMKM  MHUKpOTOYKaMu. IIpm  3TOM  BO3MOXKHO

BOCITPOU3BEICHUE n? rpaganuii ceporo. Ha puc. 6.1 npencrasnena pactposast Touka ¢ 25%
3alI0JIHEHUEM CYTNEPhAUYCUKN MPH aMIUIUTYJHO-MOAYJIUPOBAaHHOM (puc. 6.2, a) U 4aCTOTHO-
MOIYJIMPOBAHHOM pacTpupoBanuu (puc. 6.2, 0).

Pucynok 6.2. PactpoBas Touka ¢ 25% 3aloJHeHUEM: a — IPU aMIUIUTY IHO-MOAYJIUPOBAaHHOM
pacTpupoBaHuu; O — IPU YaCTOTHO-MOYJIMPOBAHHOM PACTPUPOBAHUH.
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JI7is BOCIIPOM3BEACHUSA HAa BBIBOJHOM YCTPONCTBE H300pakKeHHsS OTACIBbHON MOJOCHI
U3JIaHUs WK TOJHOGOPMATHOTO OTTHCKAa Ha QoTtoMarepuane win (HOPMHOM MaTepuale
1 poBy0 HHOOPMALIHIO O MIPUPTOBBIX 3HAKAX M WIUTIOCTPALUAX, COACPKAIIMUXCS B TMOJIOCE,
HEOOXO0IMMO MpeoOpa3oBaTh B MaTpPUIy SKCIOHMPOBAaHHUSA, KOTOpas MPEACTaBIsET COOOU
MAacCUB JaHHBIX U3 HyJeW U eIuHUll, CPOPMHUPOBAHHBIX B BHJI€ MAaT€MAaTUYECKOW MaTPHIIBL.
I[Ipy »>TOM uMCIO CTOJAOLOB W CTPOK MATPULl OINPEAENSIeTCs] TOPU30OHTAIBHBIM [U
BEPTUKAJIBHBIM /4 (QopMaraMH, a TakXke pa3pelieHneM R BBIBOIHOTO YCTpoicTBa U
COOTBETCTBEHHO paBHO /R u AR . Hynu v eMHUIBI, KOTOpBIE CIYKaT 3JIEMEHTaMH MaTPHIIbL,
xapaktepusytoT Hanuuue (1) unu orcyrcTBue (0) n300pakeHuss MUKPOTOUEK.

Uem BhillIe pa3peliaronias ClocOOHOCTh SKCIOHHUPYIOUIETO YCTPOMCTBA, TeM OoJbIle
MOXXHO BOCIIPOM3BECTH Tpajaluid CEporo s 3aJaHHOM JMHUATYpbl pactpa. Manas
paspermiaroniasi CrloCOOHOCTh B COYETAaHMM C BBICOKOW JIMHUATYpPOM pacTpa NPUBOIAUT K
YMEHBILIECHUIO IPaJalifil CEpOro.

BaxxHoil xapaKTepUCTHUKON pacTpoOBOM TOUKH SIBISIETCA €€ TeomeTpuyeckas ¢opma,
KOTOpasi BJIMSIET HAa TaKU€ XAPAaKTEPUCTUKHU, KaK PACTHUCKUBAHWE KPACKM W MHUHUMAIbHBIN
MIPOIICHT PACTPOBOM TOUYKH, MOIAIOIICHCS KOTMPOBAHUIO HA (OpMY.

Ilon pa3pemenneM BBIBOJHOIO YCTpPoiicTBa (pa3pemiawuieii CnocoOHOCTHIO)
NOHUMAETCSI KOJIMYECTBO TOYEK, BOCHPOM3BOJIMMBIX JIA3EPHBIM JIy4OM, Ha €AUHULY JJIAHBI
(oObryHO Ha nroiM) hoTomarepuana (puc. 6.3).

Jlunaa

Pucynok 6.3. Cxema ¢oxycupoBkH JiazepHoro jgyda B DHA.

[Ipu nazepHOM SKCIIOHUPOBAHHMH, M3-32 NUPPAKIUU HU300paKEHHE CBETALIEHCS TOYKU
yepe3 HACATbHYI0 ONTHYECKYI0 CUCTEeMYy OyJeT MMEeTh BHJI CBETJIOrO ISTHA, OKPY>KEHHOIO
YepeyIOUUMUCS CBETIbIMM W TEMHBIMH KOHILIEHTPUYECKHMH KOJIbIIAMU CO CJIEAYIOIIUM
pacrpeneneHueM SHEpPruu: LEeHTpadbHOoe MATHO - 83,78%; mepBoe cBeTioe KoubLo - 7,22%;
BTOpOE- 2,77%;tperne- 1,46%; uerBepToe - 0,91%:; Bce ocTanbHbIE CBETIBIE KOJibIIa - 3,86%.

OcBeleHHOCTh AUPPAKITMOHHOTO H300paKEHUSI TOUKH Ha OCH TTOKa3aHa Ha puc. 6.4.
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Pucynok 6.4. Pacnipenenenre cBeTOBOW SHEPTHH B TU(PAKIIMOHHOM U300pakKeHUN
CBETSAIIENCST TOYKH.

Ecnu nmpuHATP MAaKCMMyM OCBEIIEHHOCTH LEHTPalbHOTO IsATHA 3a 100, TO Makcumym
OCBEIIIEHHOCTH KoJiel] Oyner paBeH: mepBoro - 1,75; Broporo - 0,42; tperbero - 0,16;
yetBepTroro - 0,078. Ilostomy npu HaOmoAeHUH ITUPPAKIMOHHOTO H300paKEHHUS TOYKH
YETBEPTOE U MOCEAYIOIINE CBETIIBIE KOJIbIIA CTAHOBATCS HE3aMETHBIMU.

Kpyxok, oOrpaHuyeHHBIM  KOJBIIOM TIEPBOr0 MHUHHUMyMa  OCBEIICHHOCTH B
Tu(paKIMOHHOM H300paKEHWH TOUYKH, HA3BIBAIOT KpY>KKoM Opu. Pamgmyc kpyxkka Opwu
OTIPEJICIIIOT 110 (hopMyJIE:

!
r:—1,22ﬂ,f’ (6.1)
2D

rae A - JyIiHa CBETOBO# BOJHBI, f' - (DOKYCHOE PACCTOSHUE ONTHUYECKOW CUCTeMbI; D -

JTUAMETP BXOJHOTO OTBEPCTUSI ONTUYECKON CHCTEMBI.

Pa3pemaroniyro cnocoOHOCTh HMI€aTBbHON CHCTEMBl ONPENEISIOT PACCTOSHUEM MEXKIY
TOYKaMH, UEHTPbl JIU(PPAKIMOHHBIX H300PAKEHUNM KOTOPBIX HAXOAATCS Ha PACCTOSHHM,
pPaBHOM paauycy Kpyxkka Opu (puc. 6.5), rie OCBEHIEHHOCTh MPOMEXKYTKa B CPaBHEHUH C
OCBEIICHHOCTHIO IIEHTPOB cocTaniseT 0,74, T.e. KOHTPACT U300paKEeHUS

Pucynok 6.5. Onpenenenue pacCTOSHUAS MEXIAY COCETHUMH 3KCIIOHUPYEMBIMU TOUKAMH.

[TpakTiuecku ynoOHee pa3pemaronlylo CIoCOOHOCTh R ONpeAessTh HE PacCTOSHHEM
MEXy TOYKaAMH, & KOJIMIECTBOM ITHX TOYEK, MPUXOSAIINXCS HA CIUHUILY JJIHHEIL, T.C.

R=" dpi. (6.2)
r

[TockonpKy 3ammch JIa3epHBIM JIYUYOM CBSI3aHA C CHHXPOHM3AIMEH IBWKEHUS OO
IJICHKH, JTUOO pa3BEpTKHU Jiyya, pa3peniaroiias CoCOOHOCTh HE MOJKET IUIaBHO H3MEHSITHCS.
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Bce ®HA umeroT HECKOJNBKO (PUKCHPOBAHHBIX 3HAYCHHH pa3peliaronieil CocOOHOCTH. DTH
(uKCHpOBaHHbIE  3HAYEHHs  MPOU3BOAUTENN  (POTOHAOOPHBIX  aBTOMATOB  JIETAIOT
OpUOJU3UTENBHO OAMHAKOBBIMH, ITOCKOJBKY OHHM JIOJDKHBI YIOBIJIETBOPSATH TpPEeOOBaHUSAM
TEOpUHU pacTpupoBaHusa. Bor Hambonee dacto BcTpeuatomuecs 3Hauenus: 1270. 1693, 2032,
2540, 3387, 4064, 5080 dpi. Ucnonb3ytoTcs U Ipyrue 3Ha4CHUS paspelieHus, Hanpumep 1210,
1372, 2400, 2438 u T.1. Pa3penieHne BO MHOTOM OMNPENEIISIETCA KOHCTPYKIIMEW CKaHUPYIOILIEH
U ONTHUYECKON CHUCTEM, TMPUMEHSEMbIM JIa3€pOM M HIPOrpaMMHBIM  00€CIIEUEHHUEM.
Hcnonp30BaHnEe CHENHANBHBIX aAITOPUTMOB PACTPUPOBAHUS W PA3JIUYHBIX IMTPOTPAMMHO-
arrapaTHbIX YCOBEPIICHCTBOBAHUM, MPENIaraéMbIX MPOU3BOJUTEIISIMU, BO MHOTHX CIydasX
MO3BOJISIET OOECMEYUTh JOCTAaTOYHO Xopollee KadecTBo mpu pazpemenun 2400 dpi.
Pazpemienue Boime 2400 dpi mo3BOJSET HOCTUYH BBICOKOTO pe3yJsibTaTta Mpu 0oJiee BBICOKHX
JMHUATYpax pacTpa, KOTOPblE BO MHOTHX CTPaHaX CYUTAIOTCSA CTAHAAPTOM.

Jlnana3zoH IONyCTUMBIX JIMHUATYP, KaK MIPABUJIO, )KECTKO CBSI3aH C Pa3pelICHUEM - €CIIN
paszpemieHue coctapisier R dpi, To TMHUATYypa pacTpa

L=R/n, (6.3)

I'me n - pasmep cynepbsuerku.. VCKIrO4eHMS BO3MOXKHBI B CJIydae 4Ype3MEPHOTO
YBEJIMYEHHSI TMHUATYPHI 32 CUET UCIOJIb30BaHUS «3AIIAHUPOBAHHON HEIMHEHHOCTH» WIIN NPU
OTpaHUYECHHUH JIONyCTUMOW JTUHUATYPHI.

[IpakTuueckn TpeOOBaHUS K JIMHUATYpE OMNPEACISIOTCS XapaKTepoM Me4YaTHOU
IPOIYKLHUH.

Tabmuma 6.1.
CrangapTHBI BETMYUHBI JUHUATYP JJI pa3IUdHbBIX TUIIOB OyMar.
JIununii Ha | DOKBHUBAJICHT, Tun 6ymaru
JIFOVM, JINHUM Ha CM,
Ipi Ips
85 34 ra3eTHas
100 40 raseTHas Oymara MalllMHHOM TJIAKOCTH
120 48 MAITMHHOM TJIaJIKOCTH C MATOBBIM NTOKPBITHEM
133 54 MAIIIMHHOM TIaJKOCTH C MATOBBIM TOKPBITUEM JIJIA
XYJI0)KECTBEHHBIX paboT, ocerHast Oymara
150 60 MaToOBasi C HOKPBITUEM JUIS XY I0KECTBEHHBIX
paboT, kauecTBeHHas1 o)ceTHAs!, MEJIOBaHHAsI
Oymara
175 70 JUISL XYJI0KECTBEHHBIX paboT, MeJIOBaHHasi Oymara
200 80 JUTSL Xy0KECTBEHHBIX padoT,
BBICOKOKAUYE€CTBEHHBIE COPTa MEJIOBAaHHOMW OyMaru

3. MIPAKTUYECKHUE 3AJIAYA U YIIPA’KHEHUSA

B kayecTBe NMPaKTUYECKOrO 3aJaHUS CTyAEHTaM IMPEIaracTcs pacCMOTPETh IPOLECC
pacTepu3aluy U dKCroHupoBaHus. OnpeaenuB Mo Tabiuile PEKOMEHAYEMYIO JIUHUATYPY IS
KOHKPETHOTO TUIa Oymaru, u 3Hasi pa3Mep CynepbsSueiKu clieyeT HapucoBaTh B CETKE SUEHKU
HECKOJIBKO MPOU3BOJIBHOTIO pa3Mepa pacTPOBBIX TOYEK, paCCMOTPETh UX M CHENAaTh BBIBOJ O
TOM, KaK pa3Mep TOYKH M KOJIMYECTBO HMCIIOJIB30BAHHBIX MUKPOTOUYEK BIIMSET HAa ONTHUYECKYIO
IJIOTHOCTb.

Jlanee, 3Has JIMHUATYPY U pa3Mep CYINEPBAUYECHKH, CIEAYET ONPEHECIUTh pa3pelICHHUE
BBIBOJIHOT'O YCTPOMCTBA U paccuuTarh QokycHoe pacctosare GHA.
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Ne Tun Gymaru Pazmep Huamerp Jnuna
BapUaHTa CyHepbsIUeHKH | JIa3€pHOTO BOJTHEI
Jay4da, MKM Ja3epHOTO
Jy4a, HM
1 raseTHas 10 20 650
2 ra3eTHas, MalllMHHOM T'J1aJKOCTH 16 30 499
3 MalIuHHOM I'JIaJIKOCTH, MaTOBas 8 40 633
4 MAalIuHHOM TJIaIKOCTH JJIs 14 50 670
XYJ10’)KECTBEHHBIX pabOT
5 MaToBas C NOKPHITUEM 12 40 632
6 odceTHasi MeJTOBaHHAas 10 30 650
7 JUISL XYJT0KECTBEHHBIX padboT 16 20 499
8 razeTHas 8 30 633
9 ra3eTHas, MalllMHHOM TI'JIaJIKOCTH 14 40 670
10 MAaIlIMHHOM I'JIaAKOCTH, MaTOBas 12 50 632
11 MalIuHHOM TJIAIKOCTH I 10 40 650
XYJ0’KECTBEHHBIX padOT
12 MAaToBasi C HOKPBITUEM 16 30 499
13 odceTHast MeJIOBaHHas 8 20 633
14 JUISL XYJTOKECTBEHHBIX padoT 14 30 670
15 razeTHas 12 40 632
16 ra3eTrHasi, MalllMHHOM I'JIaJKOCTH 10 50 650
17 MAaIlIMHHOM I'J1aJKOCTH, MaTOBAs 16 40 499
18 MAaIIuHHOM TJIAIKOCTH IS 8 30 633
XYJI0’)KE€CTBEHHBIX pabOT
19 MAaToBas C MOKPBITUEM 14 20 670
20 razeTHas 12 30 632

4. ObBOPYJAOBAHUE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

MynbTUMeIUHBIA KJ1acc, 00opynoBaHHble mpoekropoM u [IK ¢ ycTaHOBIEHHBIM
IPOrpaAMMHBIM 00ECIIEYUEHUEM HE HIKE:

1) Oneparmonnas cucrema Windows XP;

2) Penakrop npe3entauuii MS PowerPoint.

5. COJEP)KAHUE OTYETA.

CxeMbl (hopMUpPOBaHMS PACTPOBBIX TOUEK B CyNepbhsideiike 3aJaHHOTO pa3Mepa U pacuer

q)OKYCHOI‘O PaCCTOAHUA ONTUYECKON CUCTEMBI JIA3CPHOTO (1)OTOH8,60pHOFO aBTOMara.

6. KOHTPOJIBHBIE BOITPOCHI

1) YUto Ttakoe cynepbsueiika?

2) YUem OTIAMYAIOTCS PACTPOBBIE TOYKU OT MUKPOTOYEK?
3) Kakue hopMbI pacTpOBBIX TOUEK BHI 3HAECTE?

4) Yto Takoi Kpy>KOK Dpu?

5) Kak onpenensercs TMHAATypa, C KOTOPOH HYKHO pacTpUpOBaTh NU300paKeHUs?
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7. BUBJINOT PAOUYECKHNI CIIUCOK
1) Credanos, C. Jlonevyarasie Texunonoruu / C.Ctedanon.- M.: Penponentp-M, 2003 .-
118ec.
2) Upiranenko, A.M. [IporpammHbie cpeAcTBa AONEYATHBIX MPOLECCOB: Yuebd. mocodue

s By30B. Ku.3. Ilporpammer Bepctku / A.M.Ilpiranenko, B.M.['acoB; Mock. roc. yH-T
neyatu.- M.: MI'VII, 2000.- 394c.

26



Ilpakmuueckoe 3anamue Ne7 (4 uaca)

METOAUKA BBIBOPA OB BEKTHUBOB P®A

1. HEJb U 3AJIAYHA PABOTbBI
Ileanb paboThbl: YCBOCHHE MPUHIIMIIOB BHIOOpPAa OOBEKTHUBOB IS 3aIaHHBIX JHAINIa30HOB
Macmraba u mapameTpoB P®A; moidydeHHE HABBIKOB IIOCTPOCHUS U HCIIOJIb30BaHUS
JIarpaMMbl TEXHOJIOTHYECKUX BO3MOXKHOCTEH PDA.
3amauyu padoOThI: MPOU3BECTU pacyeT MapamMeTpPOB ONTHUECKONW CUCTEMbI U MOCTPOUTH
TUarpaMMy TEXHOJOTUYECKUX BO3MOXKHOCTEH PEMpOTyKIIMOHHBIX (DOTOAMIApaTOB.

2. OCHOBHBIE TEOPETHYECKHUE CBEJAEHUS
Huamerp mnossg wu3o0paxeHus D,,00beKTHBa, a CIEAOBAaTEIbHO, M JUAaroHalb

MaKCHUMAJIbHOT'O pa3Mepa U300paKeHHS B 3aBUCHMOCTH OT (POKYCHOT'O PACCTOSIHUS 1 MaciTaba
CBEMKH OMpeesoTes mo Gopmyse (cMm. puc. 7.1):

_ '
Dy; =21gof (f+1), (7.1)
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Pucynok 7.1. YriioBoe mosie ONTUYECKON CUCTEMBI.

III/IaMeTp IIoJIsI OpHUIMHAJIa DOp’ a CJIcaoBaTCIbHO, N AHAroHajJdb MAaKCHMAJIBHOI'O

pa3mepa OpUrvHajia B 3aBUCUMOCTHU OT (DOKYCHOTO pacCTOSIHUSL OOBEKTHBA U MacIiTaba CbeMKH
OTpeeNstoTcs 1o popmysie

D,, =21gaf (1+ %) : (7.2)

I @ - TOJIOBMHA yTJIOBOTO MOJISl B IPOCTPAHCTBE MPEAMETOB.

MacmTab CcheMKH HaKIaABIBACT OTMPECICHHBIC OTPAHUYCHHUS HAa MaKCHMAaJIbHO
JNOMYCTAUMBIA  JJIS ~ JTAaHHOTO  PENPOIYKIIMOHHOTO  OOBEKTHBA  pa3Mep  HeTaTuBa.
JIOTIOTHUTENIbHBIE OTPAHWYCHUS WMEET M PENpOAyKIIMOHHBIA (oToammapar - JJIMHA €ro
CTaHUHBI, PACTSDKCHUE KaMephl U pa3Mep MAaTOBOTO CTEKIA. TEeXHOIOTHYECKHE BO3MOKHOCTU
doToamnmapaTa MOXKHO paCIIUPHUTh, €CIU TPHUMEHATh IS pPa3HbIX MAacITa00B ChEMKH
O0OBEKTHBBI C Pa3HBIMU (HOKYCHBIMH PAaCCTOSHUSIMH.

I sddexkTuBHOM dKcIutyatanuu — Qoroanmapatra HaubOojee TMOJHO  JIOJKHBI
UCTIONB30BaThCs GopMaThl (HOTOrpaUpyeMbIX OPUTHHAJIOB M IMOJy9aeMbIX H300paKCHHIA.
[IpenenpHBIC 3HAUCHUS ATHX (DOPMATOB 3aBUCST OT Pa3MEPOB OPUTHHAIOACPKATENEH, KACCET U
pacTpoB, a TaKke OT Macitada CheMKU. VIcrmonp30BaTh OJHOBPEMEHHO MAaKCHUMAIIbHBIC
dbopMaThl MO MAaTOBOMY CTEKIy U OPUTHHAIOACPKATETI0 MOXKHO TOJIBKO TIPH OJHOM TakK
HA3bIBAEMOM IPAHHYHOM MACIITa0e ChbeMKH [3,,
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Dy.c.
D opo

rae Dy, . u D,y - MAKCHMAIIbHBIC THArOHANM COOTBETCTBCHHO CTEKIA (D) - KacceThl) U

Bap = (7.3)

OPUT'MHAJIOACPIKATCIIA.
HpI/I BCEX OCTAJIBHBIX 3HAYEHHUSAX MacITaOoB HCIIOJIB3YCTCA HC BCA INIOIIAAb KaCCCThI
HWJIIM  OPHUTIHHAIOACPIKATCIIA, IIOCKOJBbKY JHArOHalIx OpUIMHAJa Dop H II0JIy4acMoro

n3o0paxenust D,; , CBSA3aHHBIC 3aBUCHMOCTBIO ([ =Dy;/D,,) , HE MOTYT ObITh Ooublie

JMaroHajell opuruHagoaepxkatens (WM JAUANO3UTUBHOM TPUCTABKU) W KacCeThl (WU
JMaroHaJu pacTpa), T.€. JOHKHO yIOBIECTBOPATHCS yCIOBUE
Dys; <Dy =Dy e 1 Dop SDopc)-

B cnydae ucnosib3oBaHUs HECKOJIBKUX OOBEKTOB OHM MOHTHUPYIOTCS B JMCKaxX WU Ha
KapeTkax, IMepeMenIaeMbIX CHCTEeMOW MEXaHWYECKOTO TPUBOJA, YIPABISIEMOTO C IIyJbTa,
OOBIYHO pa3MeNIaeMoro B 30HE HEMOABMKHOW dactu ammapara. C 3TOro ke MyJbTa BbI-
MOJTHACTCS U TuadparMupoOBaHHeE.

B mHTepBane MacmTaboB OT HAMMEHBIIETO N0 PAHUYHOrO, T.e. PH Suin < S <[y,

UCTIONIb3YeTCsl He BCS IJIOLIA/lb KacCeThl (MaTOBOTO CTEKJIA) U
Dys =Dy (7.4)
B HHTepBane MacmraboB [, << fi,x  UCHOINB3yeTCs HE BCS  ILIOM[AJb
OpPUTHMHAJIOIEPIKATENs, TAK KaK
Dop =D, /p. (7.5)

BriGop  oOwekTMBa I8 3aJlaHHOTO  JuWana3oHa  MaciuiTaboB,  pa3MepoB
OpUTHHAJIOJEPKATENS U MAaTOBOT'O CTEKJIa OCYILECTBISIOT MO ypaBHeHUIO (1), onpenenstomemy
KPOIOIIYIO CIIOCOOHOCTH 00BEKTHBA, 1T 3HAUCHUS [ = [, .

dokycHOE paccTOssHHE [ BBHIOPAHHOTO OOBEKTHBA JIOIKHO OBITH OOJIBIIE WM PABHO
pacueTHO# BenuuuHe [ 2 f 50y
D D
5 D " HIA [ paey 2#1. (7.6)
g (f+1) 2igol+ )

fpacq -

IIpu »skcruryaranmmu  P®A s BeIOOpa TOrO0 WM HMHOTO  OOBEKTHBA IS
doTorpadupoBaHusi  KOHKPETHOIO  OpUTMHAiIa  yAOOHO  TOJIb30BaThCA  JAHArpaMMoi
TEXHOJIOTUYECKUX BO3MOXKHOCTEH (poToarmapara.

28



Duasobp. e 4
ofe,

350 4

400x500
300 - /
250

300x400 |

-
a
N

N
N
Y

2 —_
240x300

150
180x240 K /
130x180 L

100 A

=\
=z

N

50

0 — 1 T T I| T T || [I
B2o80B. 08 B2 828 2 o8 28 Lo
= = =] ~y MM
&8~ 88 ag ®mg ™ T SW RV 2 '
Iz 32 3 % g &
=] S & & S =] =] =]
e m ®© = =] =] N S
- — ™~ o - -+ =]

Pucynok 7.2. JluarpaMma TEXHOJIOTHYECKUX BO3MOXKHOCTEN PDA.

JUis  TOCTpOeHUsT  JuarpaMMbl — TEXHOJOTMUECKHX  BO3MOXHOCTEH  ammapaTroB
(TEXHOJIOTOTpaMMBbl) HCIIOJIB3YETCS CHUCTEMa MPSMOYTOJbHBIX KOOpAuHAT. OTIOXKUM Ha OCU
aocuucc (puc. 7.2) pazMmepbl (potorpadupyeMbIX OpPUTHHANIOB, a HA OCH OPAWHAT -pa3Mepbl
NOJIy4aeMbIX M300pakeHHil. Pa3Mepbl OpUruHanoB M M300paKeHU YJIOOHO XapaKTepu30BaTh
HE JIBYMsI BEIMYUHAMM (pa3MepaMu CTOPOH), a OAHOM BEIMYMHON - pa3MepoOM HaroHau Judo
MOJIOBUHBI JuaroHanu. [Ipu 3ToOM MOJOBMHA JUAroHaiu MPEANOYTUTEIbHEE, TaK KaK OHa
MOKAa3bIBAET PACCTOSIHUE OT ONTHUYECKOM OCH J0 HamboJiee yAaJEHHbIX TOYEK Ha OpUTHHANIEC U
Ha N300paKEHUH.

[TockonpKy OTHOIIEHHE M300pAKEHUH K pa3MepaM OPUTHHAJIOB SIBJISETCS MacIITaOoM,
KaX/Jasi TOYKa B MPHUHATOW CHCTEME KOOpJAMHAT XapaKTepU3yeT OMNpEeIeNICHHbIM MaciTad
cbeMKH. [1oaTOMy 10 MO0 TuarpaMMbl MOKHO HAHECTU HAaKJIOHHBIE MPSIMbIE, ONPECIISIOINE
macitad cbeMku [ . [lonoxxeHne 3TUX HaKJIOHHBIX MPSIMBIX OMPEEsieTCsl OTHOLICHUEM

p= gw' . (7.7)
op

TexHonornyeckue BO3MOKHOCTH PENPOAYKIIMOHHBIX (poToanmaparoB MOryT OBITh
OTrpaHUYEHbI CIEAYIOIMMHA OCHOBHBIMU (PAKTOPAMMU:

- HaumOOJIBIIMMHU pa3MepaMu (POTOrpa@UpyeMbIX OPUTHHAIOB, KOTOPbIE HE MOTYT
OPEBBINIATh pa3Mep OpUTHHANIOAEpKaTeds (MpU ChEMKax B OTPAXXCHHOM CBETE) U pa3Mephl
IMAO3UTUBHOMN NPUCTABKU (IIPU CHEMKAX B MPOXOJAIIEM CBETE);

- HanOOJBIIMMHU pa3MepaMM U300paKeHU, 3aBUCSIIUMHU OT Pa3MEpPOB KACCETHI;

- JMara3oHOM MacIiTa0OB CHhEMKH, KOTOPBIA 3aBUCUT OT Tra0apUTHBIX pa3MEpoB
doToarnmapaTta 1 GOKYCHBIX PaCCTOSHUN UCIIOJIb3yEMbIX OO BEKTHBOB.

Kpome Toro, pasmepsl pacTpoOBBIX H300pa)K€HH MOTYT OTpPaHMYMBATHCSA pPa3MeEpaMu
pacTpoB. B penpoaykunoHHBIX (oToanmapaTax pa3IMYHbBIX MOJENEeN CYLIEeCTBYIOT U JIpyrue
orpaHMYUBarolue GaKkTopsl (HAPUMEp, pa3Mephl MPUCTABOK U T.1.).

B kauecTBe mnpuMepa pacCMOTPUM IOCTPOEHUE JMAarpaMMbl TEXHOJIOTHYECKUX
BO3MOKHOCTEH PENpOAYKIMOHHOTO BEPTHKAIBHOTO JABYXKOMHAaTHOro ¢oroanmnapara PBJI-40
(puc. 7.2). Annapar obopynoBaH opuruHanogepxkareaem 600x750 MM. MO3TOMYy JUaroHajib
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(doTorpadupyeMbIX OpUTHMHAJIOB HE JOJDKHA IpeBbilIaTh 960 MM M COOTBETCTBEHHO D a0y /2

= 480 mm. Ha muarpamme 310 nokaszano npssmort CDE. Pazmep 1nano3suTUBHON NPUCTABKHU -
400x500, 1 OSTOMY ISl IPO3PAYHBIX OPUTHHANOB Doy /2= 320 MM. 4TO Ha JHarpamme

nokazaHo mnpsaMod BM. MuHuMmanpHble pasMepbl  OPUIMHAIOB, KOTOPBIE  MOYKHO
doTorpadgupoBath Ha anmapare, HW4YeM He OrpaHuyeHbl. Pasmepsl moiydaeMbix U300paxeHui
OrpaHHYEHBI pa3MepoM BakyyMHOH miuThl (hopmarom 400x500 mm. IToatomy D' = 320 mm,
yemy cooTBeTcTByeT npsmas ABC. MunumalibHble pazMepbl HU300paXeHH HE OrpaHUYEHBI,
OJIHAKO HauMEHbIIUNA (OpMAT CBETOUYBCTBUTEIBHOIO MaTrepHania, KOTOPBIH MOXET OBITh
3aKperyieH Ha BakyymMHou mure, paBeH 130x180 mm. Ha guarpamme 3T0 mnokaszaHo
nyaktupHoi npssmoit KLN. Ha ¢oroannapare PB/I-40 ycTtaHoBieHBI 1Ba 0OBEKTHUBA: OJUH C
¢doxycHbIM paccTostareM 360 MM paboTaeT npu macimrabax ceemku ot 0,33 (mpsimast OME) no
0,45 (mpsamast OPD), npyroit 450 MM pabotaet nipu macmrtadbe cbemku ot 0,45 (npsimass OPD)
1o 1,5 (npsimas OKA).

Koutyp OACEOQO BkJitouaer B ce0si BC€ TEXHOJOTHMYECKHE BO3MOKHOCTH (poToarmapara
PB/1-40. /ImarpaMma moOKa3bIBaeT, 4TO, HAIpU Mep, opuruHaiel pazmepoMm 180x240 mm He
MOTYT OBITh YBEJIMUYEHBI Ha anmnapare 10 padmepa 300x400 mm u T.1.

[Tonb3ysick 3TUMU AMArpaMMaMu, MOXKHO JUIsl KaKJIOTO Maciitaba ChbeMKH OMNpeNeIUuTh
BO3MOXHBIE TUArOHAIIM U300paKEHUS B MpeJIeiax 04epUYSeHHOrO CIUIONIHON JTMHUEH TOJIS.

B coBpemMeHHBIX penpoayKIMOHHBIX ¢oToanmapaTtax 1g0s paclIMpeHus Auarna3zoHa
MacmTaboB CheMKH MPU HAUMEHBIINX ONTHYECKUX rabapuTax MPUMEHSIOT /1B, TPU OOBEKTHBA
1 Oosiee, Kax bl U3 KOTOPBIX ONTUMAJIECH JJIsl OTIPEAEIEHHOTO HHTEpBaJla MaCIITa00OB ChEMKH.

3. IPAKTUYECKHE 3AJAYU U YIIPA’KHEHHUSA
B kadecTBe NMPAaKTHYECKOrO 3alaHUs CTYIEHTaM IPEAIaracTcs pacCUUTaTh U IMOCTPOUTH
AuarpamMMy TEXHOJOIMYECKHX BO3MOXKHOCTEN pelpOLyKIUOHHBIX (POTOANIIAPATOB.
Hus aroro cnegyer mo teopeMe Iludaropa paccunmTarh AMAaroHaad CTEKNIA, KOTOPBIM
Kperurest n3obpaxkenne u opuruHanoxepxarenss Dy . u  D,,y. o Bepaxenuto (1.3)

paccyuTaTh TPAHMYHBIH MaciTad cbeMkH f,,. IlyreM IeoMETpHYCCKHX MOCTOPCHHUI,

I 1 1
OCHOBBIBasICh Ha pHC. 7.1 U UCMONB3Yysl OCHOBHYIO (POPMYITy JIMH3HI : . + — =—, paccuurarb

a

BEJIMYMHY YTJIOBBIX MOJIEH @' W @ B MPOCTPAHCTBE M300pakeHUU U mpeaMeToB. [TocTpouTsb
KOOPAMHATHOE MPOCTPAHCTBO MJi JAWArpaMMbl TEXHOJIOTMYECKHX BO3MOXKHOCTEM PDA.
Hcxons u3 3aaHHBIX pa3MEpoOB OpUTHHANOJEpkKarens no teopeme lludaropa ompenenuts

D
op max
MaKCHUMaJIbHYIO JIMaroHajlb OpUTrHHaia. PaccuuraTth pT U OTJIOXKHUTH 3Ty MPSMYIO Ha
nuarpamme. Mcxonst M3 3aJaHHBIX pa3MepoB IUIMTHL 1o TeopeMe Iludaropa ompenenuts

D
uzmax
MAaKCHUMAJIbHYIO IHUAaroHallb I/1306pa)K€HI/ISI. Paccuurtath T " OTJIOXKHTH OTY IIPAMYIO Ha

muarpamme. [locTpouTs npsiMble, OrpaHUYMBAIONINE TEXHOJOTUYECKHEe BO3MOXKHOCTH PDA u
3alITPUXOBATh 00JIACTh TEXHOJOTUYECKHX BO3MOXHOCTEH. [IpuHSB pasmepbl OTBEpCTHS B
BakyyMHOUM mnuTe paBHbIMH 130x180 mo Teopeme Iludaropa ompeaenut MUHUMAILHYIO

D .
u3 min
quaroHanb u3o0paxeHus. PaccunraTh — Y OTJIOXKUTH 3Ty ONpsMyr0 Ha nuarpamme. [lo

BbipaxkeHusM (7.1) u (7.2) nns oOBEKTHMBA pacCUUTATh JOMYCTUMBIM pa3Mep OpUTMHANA U
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usodpaxenust Dy; u D, B IpaHUYHBIX yClnOBHUsX. [IoCTpOMTH 5TH MpsIMBIC Ha AHArpamme.

OnpenenuTh KakoBbl TEXHOJIOTMYECKUE BO3MOXHOCTH P®A ¢ 3aJaHHBIMHU MapamMeTpamMu u

OpeIOKEHHBIM ~ oObekTHBaM. Crenarb BbIBOA — TOAXOAUT JH  OOBEKTUB  AJIA
(GoTOpEenpOTyKIIMOHHBIX PaboT.

No DOKYyCHOE pPacCTOSAHUE Pazmep Pa3zmep

BapHaHTa obbexTHBa, [ MM OpHUTHUHAJIO- IUTUTBI, MM

JiepKaress, MM

1 300 600x750 400x500
2 360 600x750 300x400
3 400 600x750 400x500
4 600 600x750 300x400
5 500 550x600 400x500
6 300 550x600 300x400
7 360 550x600 400x500
8 400 550x600 300x400
9 600 500x600 400x500
10 500 500x600 300x400
11 300 500x600 400x500
12 360 500x600 300x400
13 400 500x800 400x500
14 600 500x800 300x400
15 500 500x800 400x500
16 300 500x800 300x400
17 360 450x600 400x500
18 400 450x600 300x400
19 600 450x600 400x500
20 500 450x600 300x400

4. OBOPYAOBAHUE N MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHUE

MynbTUMenuiiHbIA KJlacc, obOopynoBaHHble mpoekTopoM u [IK ¢ ycTaHOBIIEHHBIM
IPOrPaAMMHBIM 00ECIIEYEHUEM HE HIKE:

1) Onepanunonnas cucrema Windows XP.

2) Kanpkynarop.

3) Kapanpar.

4) Jluneiika.

5. COJEP)KAHUE OTYETA.
Bce MPOMCIKYTOYHBIC PACUCTBI, OKOHYATCIBbHBIC PC3YJIbTATBI PACUCTOB B CUCTCMC CI/I,
AuarpaMmMy TCXHHYCCKHX BOo3MOXHOCTENT PDA u BBIBOJ O IIPHUIOOHOCTHU IPCHIIONKCHHOIO
00BEKTHBA IS PENPOAYIIUPOBAHUS.

6. KOHTPOJIBHBIE BOITPOCHI
1) UYrto Takoe muamMeTp MOJs M300pakeHWs W AuameTp mosist opuruHana? Kak onu
ONPEACIISIIOTCS?
2) Yro takoe macmrtab cbeMku? Kakue orpannyeHust OH HaKIaIbIBacT?
3) Kak ompenensiercst pacueTHOE (POKYCHOE PacCTOSTHUE?
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4) Kak ctpoutcs nuarpaMma TEXHOJIOTMYECKUX BO3MOkHOcTeld PDA?

7. BUBJINOT PAOUYECKHN CIIMCOK
1) Credanos, C. Jloneuyarasie Texuonorun / C.Ctedanon.- M.: Penponentp-M, 2003 .-
118ec.
2) Upiranenko, A.M. [IporpammHblie cpeicTBa AONEUYATHBIX MPoLEecCcoB: Yued. mocodue

s By30B. Ku.3. Ilporpammer Bepctku / A.M.Ilpiranenko, B.M.['acoB; Mock. roc. yH-T
neyatu.- M.: MI'VII, 2000.- 394c.
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Ilpakmuueckoe 3anamue Ne8 (6 uacoe)

PACYET MOIITHOCTH CYINIUJBHOI'O YCTPOMCTBA JJIS
OBPABOTKH ®OTOMATEPHUAJIOB

1. HEJIb U 3AJIAYU PABOTbI
Heab padoThI: MONTyYCHUE MPEACTABICHUS O METOJC KOHBEKTUBHOM CYIIIKH; YCBOCHHE
NPUHIIMIIA pacyeTa MOIIHOCTH HarpeBaTeIbHOTO AJIEMEHTa CYIINIHBHOTO YCTPOMCTRA.
3agaun padoOThI: paccUMTaTh MapaMETPhl CYIIMIBHOTO YCTpOMCTBa sl 00pabOTKH
dboToMarepuanos.

2. OCHOBHBIE TEOPETHYECKHE CBEJIEHUAA
Haubonpmee  pacmpocTpaHeHMe — TMOMYyYMI ~ KOHBEKTHUBHBIM ~ METOJ  CYILIKH
¢oTomaTepuanoB Kak HauOoliee TMPOCTONM B KOHCTPYKTHMBHOM HcmnoiHeHuu (puc. 8.1).
WNuTeHcudukanus KOHBEKTUBHON CYIIKM TUIEHKM MyTeM OOIyBa MOBEPXHOCTH BO3IYIIHBIM
INOTOKOM C TMOBBIIIEHHBIMH CKOPOCTAMM MOJy4YWJIa OCOOEHHO HIMPOKOE PpPaclpOCTPaHEHHUE.
Haunbonee nenecoobpa3Hoii ABISE€TCS KOHCTPYKIUS C IBYCTOPOHHUM BE€PTHUKAJIbHBIM 001yBOM
MOBEPXHOCTH TUIEHKU BO3YIIHBIM TOTOKOM €O CKOpocThio 10-15 m/c.

Pucynok 8.1. Cekuus CymKku NposiBOYHON YCTAHOBKH:
1 - xamepa cymiku; 2 - cUCTeMa TPaHCIOPTUPOBaHUA (poToreHku; 3 - kanopudep; 4 -
BO3/yX03a00pHHUK; 5 - BEHTUIISATOP.

3aBUCHUMOCTh BPEMEHH CYIIIKU OT TEMIIEpaTyphl TOKa3aHa Ha puc. 3.2.
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Pucynox 8.2. I'paduk 3aBUCHUMOCTH BpEMEHU CYIIIKH OT TEMIIEpaTyphl MOJaBa€MOT0
BO3/1yXa.

OnTuManabHBIMHU TEMIEPATYPAMU CYIIKH sIBIseTCs auana3oH oT 32 no 70°C, Tak Kak npu
Temiiepatype Huxke 32°C pe3ko BO3pacTaeT BpeMs CYIIKH, a TeMIeparypa cyiku Beie 70°C
OPUBOJUT JIMIIb K HE3HAYUTEIBHOMY COKPAICHUI0 BPEMEHHM CYLIIKH M HE OIpPaBIbIBAET
SHEPreTUYECKUX 3aTpaT Ha HarpeB Bo3ayxa. KoHeuHoe cojep:kaHue BIard B IUIEHKE HE
JNOJDKHO TpeBbIaTh 3%. BOMBIIMHCTBO IJIEHOK CYHIMTCS IpU Temieparype He Bbime 60°C,
YTO CBSI3aHO C YXYJIIIEHUEM MEXaHUYECKUX CBOMCTB (POTOAMYIBCUOHHOTO CIIOSL.

CoBpeMeHHbIE TPOSABOYHBIE YCTAHOBKHU BBINYCKAIOTCS B KOHCTPYKTUBHOM HCIIOJIHEHHH,
o0ecneunBaroIleM UX HENOCPEACTBEHHYIO CTBHIKOBKY C SKCIIOHUPYIOUIEW anmmapatypoi, 4To
HEBO3MOYKHO OCYILECTBUTh 0€3 YBSI3KU CKOpocTell uX paldoThl. TpaHCHOPTHPOBAHUE IJIEHKU
JOJDKHO OCYIIECTBIATHCS co ckopocThio 0,0023-0,023 m/c.

IIpu pacuere CymUIBHBIX YCTPOMCTB OIPEAECIAECTCS MOILIHOCTh HAarpeBaTeliel u
IIPOU3BOJAUTEIBHOCTh BEHTUIISTOPOB.

Kak mokasajia nmpakTHKa SKCILTyaTallMd IPOSBOYHBIX YCTAHOBOK, BPEMS BXOXKJICHHS B
PEXKUM CEKIHH CYUIKA 3HAYUTEIBbHO MEHBIIE BPEMEHU BXOXKIEHUS B PEXKUM CHUCTEMBI
TEPMOCTATUPOBAHUS PACTBOPOB. [103TOMY MOIIHOCTH HarpeBaresii MOKHO HallTH HE U3 pac-
cMoTpeHus AudQepeHnranbHbIX YpaBHEHUN TeriooOMeHa, a MUCXOAS M3 SHEPruH, KOTOPYIO
JOJIKEH OTJIaTh BO3/IyX B CEKYHY:

Q=Vep(ty —1t,,), (8.1)
rme V - pacxox cyxoro Bosmyxa, MS/c; c¢= 1,005 - ymenbHas TEIIOEMKOCTb BO3IYXa,
kJx/(kr-K); p - IIOTHOCTB BO3IyXa, KI/MS; ty, t;, - KOHEYHas U Ha4aJIbHas TeMIeparypa, K.

JUi pacdera IPUHMMAIOT f,, PaBHOW TeMIeparype okpysaromei cpensl (fg =18°C) u
t, =65°C.
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Pacxon Boznyxa V' ompenensitoT, UCXOAsl U3 CIOCOOHOCTH BO3ayXa, HarpeToro Ao 65°C,
oTOupaTh BiIary y IUieHKH. KomnyecTBO Biarm, KOTOpoe MOXeT oToOpaTth 1 Kr Bo3ayxa,
Harperoro ot 18 1o 65°C npu HavanbHOU BiaxkHOCTH 70%, onpenensieTcss U3 BbIpaXKEHUS

d = X65.max ~ X18,70% (8.2)
I€  Y65.max - MAKCHUMAaJIbHOE BJIAroCOJAEPKaHUE, T.€. KOJMYECTBO BOJSHBIX IIapoOB,
Hacklarommx 1 kr cyxoro Bozayxa npu temneparype 65°C, Y5 max= 204 T/KT; 718 70% -

BIIarocozepxkanne 1 xr Bozayxa npu temneparype 18°C u Braxuoctu 70%, onpenensemoe no
dbopMyIie s BIarocoAepKaHus MapoBO3AYITHON cMecH y (KT mapa/Kr CyXoro BO31yXa):

7 =0,622— P Pnac___ (8.3)

Pnc = P Puac
rae 0,622 - oTHOUIEHHE MOJISIPHBIX MAacC BOJSIHOTO Mapa U BO3/lyXa, ¢ - OTHOCUTEIbHAs
BJIIAKHOCTb BO3AYXQ; Py e - JABICHHE HACBHIILIEHHOTO BOASHOIO NIapa; p,,. - O0llee JaBICHHE

IIapOBO3AYIIHO HOM CMECH.
OTHOCHUTENbHAS BIAXHOCTH BO3/1yXa

?=Dn! Puac> (8.4)
rae p, - NapUAOHAJIBHOE JABJICHUE BOASHOIO IIapa B BO3AyXe (IIPH TEMIIEpaType CyXoro
TEPMOMETPA); Py,uc - JABIECHUE HACBIILEHHOTO BOJSHOIO Iapa IpH TOM ke TeMneparype.

KonuuectBo Biiaru W, KOTOpy0 HYKHO OTOOpAaTh Yy MJIEHKH B CEKYHTY,
w=d,S, (8.5)
rae d, - BIIAroCOAEp KaHHE IUICHKH, r/M2; S - IIOAMp TUICHKH, oOpabatbiBaemasi B
CeKyHIy, M2/c.
S=v,b, (8.6)
IZIe V, - CKOPOCTb JBW)KEHUS IUICHKHU, M/C; b - MakcUMasbHas IMIUPUHA IUIEHKH, M.
[Tomyunm pacxoj Cyxoro Bo3ayxa:

- wo_ d, v,b
do d p
rje o - INIOTHOCTh Bo3ayXa npu ¢ = 65°C.

JInd yMEHBIIEHHUS MOIIHOCTH DJJIEKTPOHArpeBaTeliel B CYIIWIBHOM YCTPOMCTBE B
HEKOTOPBIX MallMHAaX IPOBOAAT PELMPKYISILMIO BO3/1yXa, OOECIEUMBAIOIIYIO 3a00p CBEKErO
BO3JlyXa C pacX0/Jl0OM, MEHBIIIUM, YEM paCUE€THOE 3HaYeHUe V .

: (8.7)

3. MIPAKTUYECKHUE 3AJIAYA U YITPA’KHEHUSA
B kadecTBe MPaKTUYECKOrO 3aJaHusl CTyAEHTaM MpeIIaraercsi pacCuuTaTh MapameTpbl
CYIIUIBLHOTO YCTPOMCTBA M MOIIIHOCTHU Harpesaress st 00paboTku poromaTepraios.
Jnst 3TOrO CieAyeT 1no BeIpaxeHuto (8.4) onpenenuTh MapluOHAIBHOE 1aBICHUE BOASIHOIO
napa p, , AICX0ad U3 TOro, 4ro npu temmeparype 18°C  naBiieHHE HACBIIIEHHOIO BOJSHOIO

napa p,,e =15,48 Topp. 1 Topp pasen 133,322 I[la. Omnpenenuts oOluee aBiIeHUE
apOBO3AYLIHOW CMECH p,,., KAK CYMMY aTMOC(EpHOro NaBIEHUS P, U NAPIHUOHAIBHOIO
JABJICHUS BOJSHOTO Mapa p,, . Pamu=1 A™™ = 98066,5 Ila. Ilo BbIpaxenuto (8.3) onpenenursb
BJIarOCOZICpXKaHUe BO3ayXa x1870% 1pu 18°C m 70% Braxsoctu. Ilo BbipaxeHuio (8.2)

OIIPCACIINTD KOJIMYCCTBO BJIalru d , KOTOPOC MOKCT OTO6paTL I xr BO34yXa, HArp€Toro oT 18 a0
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65°C npu HavansHOM BiaxkHoctu 70%. [1o Beipaxkenuto (8.6) onpenenuTh IIIOWAAb MICHKH,
oOpabatpiBaeMyro B cekyHy, S . [1o Beipaxkenuto (8.7) paccuntarh pacxoJ Cyxoro Bo3ayxa V .

[Tpunsate Braaroconepxkanue IeHku d; =140 r/M2, a mIoTHOCTH BO3myXa p =1,204 kr/m3.

PaccuntaTh MOIIHOCTH HarpeBarenss 1O BblpaxeHHto (8.1), NpuHAB, YTO yJenbHas
TEMmI0eMKOCTh Bo3ayxa ¢ = 1,005 /[x/(xr-K).

Ne CxopocTb [Hupuna Ne CkopocTb [upuna
BapUaHTa JIBYOKEHHS IIJICHKU, BapUaHTa | JBM)KCHUS TIJICHKH, IIJICHKU,
TJICHKH, b, MM v, , M/c b, MM
v, , M/c
1 0,005 1000 11 0,015 1300
2 0,01 1250 12 0,01 550
3 0,015 1300 13 0,005 1450
4 0,01 550 14 0,01 750
5 0,005 1450 15 0,015 850
6 0,01 750 16 0,01 900
7 0,015 850 17 0,005 1000
8 0,01 900 18 0,01 1250
9 0,005 1000 19 0,015 1300
10 0,01 1250 20 0,01 550

4. ObOPYAOBAHUE N MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHUE

MynbTuMenuiiHbIA  KJlacc, obOopynoBaHHble mpoektopoM u [IK ¢ ycTaHOBIEHHBIM
IPOrPaAMMHBIM 00ECIIEYEHUEM HE HIKE:

1) Onepauunonnas cucrema Windows XP.

5. OTYHET O PABOTE JOJI’KEH COAEPXATD.
Bce mpomexyTouHble pacueThl U OKOHYATENbHBIE pE3yJbTaThl PacdyeTOB MOIIHOCTHU
HarpeBatens B cucteme CU.

6. KOHTPOJIBHBIE BOITPOCBI
1) KakoB 0CHOBHOM MPUHIIMI KOHBEKTUBHOM CYIIIKHU?
2) PacckaxuTe 0 BIUSHUU TEMIIEpATyphl M0JIaBAEMOTr0 BO3AyXa Ha MPOLECC CYIIKH.
3) Kak paccuutbiBaeTcsi BnarocoJepaHue BO3AYIIHOE CMECH?
4) Kak paccuuTbIBa€TCsI MOITHOCTh HarpeBaTelis BO3AYIIHOTO YCTPOHCTBA?

7. BUBJINOT PAOUYECKHNI CIIUCOK
1) Credanos, C. Jloneyarasie Texnonorun / C.Ctedanon.- M.: Penponentp-M, 2003 .-
118ec.
2) Upiranenko, A.M. IIporpammHblie cpeicTBa AONEYATHBIX MPOLEcCOB: Yued. mocodue

st By30B. KH.3. Ilporpammer Bepctku / A.M. Ilpiranenko, B.M. I'acoB; Mock. roc. yH-T
neyatu.- M.: MI'VII, 2000.- 394c.
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Ilpakmuueckoe 3anamue N9 (4 uaca)

BbIEOP METAJLJIOT'AJIOTEHHOM JIAMIIBI
KOHTAKTHO-KOIMUPOBAJILHOI YCTAHOBKH

1. OEJIb U 3AJIAYU PABOTHBI
Heab padoThl: YCBOCHUE NMPUHLMUIIOB pacueTa MapaMmeTPOB OCBELIEHHOCTH IO pa3MeEpy
MOHTa’Ka; pacyeT U BIOOp METAJUIOTaIOr€HHOM JIaMIIBI.
3amaun padoThI: NPOW3BECTH pACUYET IApaMETPOB METAJUIOTaJOT€HHOW JaMmIlbl U
BBIOpATH JaMIy ISl KOHTAKTHO KOMUPOBAJIILHON YCTaHOBKH.

2. OCHOBHBIE TEOPETHYECKHE CBEJIEHUAA

KonupoBanpHble mporuecchl MpH  HU3TOTOBICHUH O(CETHBIX H  (OTONOIUMEPHBIX
nevaTHbIX (OPM MPOBOIST HA KOHTAKTHO-KOMHUPOBAIEHOM O0OpYIOBAaHUH: KOMHPOBANBHBIX U
AKCIOHUPYIOMINX ycTaHOBKax. C MOMOIIBIO ATOr0 OOOPYIOBAHUSI OCYIIECTBISIIOT (hoTorpa-
(duyeckuii mepeHoc U300pakeHus ¢ MPO3pavYHbIX HOCUTENEeH NHPOPMALK (IUATO3UTUBOB WU
HEraTMBOB) Ha CBETOYYBCTBHUTENIbHbIE CIOM O(PCETHBIX WM (OTOMOIMMEPHBIX IUIACTUH B
macmtadbe 1:1. Ilpu 3TOM HOcuTenu MHGOPMAIMU M CBETOYYBCTBUTEIBHBIN CIION IJIACTUH
JOJIKHBI OBITh B KOHTAKTE, CJIOU K CIIOHO.

JUis BBICOKOKaYECTBEHHOI'O KONMMpPOBaHUS HM300pakeHus ¢ (potodopmsl Ha (HOpPMHYIO
IUTACTUHY HEO00XO0AMMO, 4TOOBI M300pa)keHUE ObUIO NEPEHECEHO Ha IUIACTUHY Oe3 MoTepu
MEJIKUX JeTajIen.

OCHOBHBIMH 3JIEMEHTAMU KOHCTPYKIIMH KOHTAKTHO-KOIMPOBAJIBHBIX U KCIIOHUPYIOIIUX
YCTaHOBOK SIBJISIIOTCS: OOJyuyaTellb, COCTOSIIIMM M3 MCTOYHMKA CBeTa M pediekTopa; pama c
BAaKyyMHBIM KOBPUKOM WJIM IIOKPOBHOM IUICHKOW; BAKYYMHAasi U BEHTWIALIMOHHAS CUCTEMBI.

B Hacrosmee BpeMs Ui KONMPOBAJIBHBIX IIPOLIECCOB B KAa4eCTBE MCTOYHMKA
yneTpaduoneroBoro (Y®) cBera Hauboiiee MHUPOKO MPUMEHSIOTCS JIOMUHECIICHTHEIE,
TaJIOTEHHBIE U METAJJIOTAJION€HHBIE JIAMIIBI.

bonee BBITOOHBIMU C DHEPreTHYECKOM TOYKH 3PEHHUs SBIIOTCS METaJIOTajJOTeHHBIE
pamibl (MIJI). [lpuHnmn aelcTBUS MX OCHOBAH Ha TOM, YTO TaJIOT€Hbl MHOTHUX METaJIOB
UCHapsIOTCA Jierde, ueM camu Metauibl. [loaTomy B paspsanyro kondy MIJI kpome pryTu u
aproHa JONOJIHUTENBHO BBOJAT PAa3JMYHBIE XMUMHUYECKHE DJIEMEHTHI B BUJE UX TaIOMIHBIX
COE€IMHEHUM.

Taomuna 9.1.
OCHOBHBIE ITAPAMETPHI METAIOTAJIOT€HHBIX JIAMII.
Tun MoI1HoCTh MOoOIIHOCTD Hanpsioxenue | Dnepreruueckas | HanpspokeHue
JIAMITBI HOMMHAJIbHAs, | M3TydeHus, BT | 3axuranus CBETUMOCTh Ha JIaMIIe,
Br B MBT\cM2 B
JIPTHU- 3000 600 380 4100 240
3000
JIPTHU- 2000 480 380 3900 240
2000
JPI'T- 1500 650 380 4300 240
3000M
MOIHOCTh H3TYyYEHUS] - ITO CBETOBOM IOTOK, T.€. DJHEPrusi HCTOYHUKA CBETA,

n3jrygacmas B IIPOCTPAHCTBO B CAWMHHUIY BPCMCHH. CseroBoii moTok @ OIIPCACIIACTCA ABYMA
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napaMeTpamu: CWION cBeTa / HMCTOYHHKA M PasMEpPaMH OCBEHIAEMOrO IPOCTpaHCTBa (IIpo-
CTPAHCTBEHHOIO yIJia @ ):
O =/w (1 am=1 xa-cp). (9.1)
Yem Oouibllie TPOCTPAHCTBEHHBIN YToil, TeM OOJbIIE CBETOBOM MOTOK MPHU MOCTOSHHOM
cuite ceera. Ha puc. 9.1 Buano, uto @ > D, > D3, Tak Kak @] > @) > @3.

@ =2r(1-cos(a, /360)), (9.2)
rle «,, - INIOCKUH yroil B rpagycax.

CBeTOBOI TOTOK, UCXOJSIINA U3 UCTOYHMKA CBETa, MaJaeT Ha TIOBEPXHOCTh MOHTAXA,
cocrosmero u3 (orodopmbl (IMano3uTHBa WM HeratuBa) U (HOPMHOM  TIJIACTHHBI.
OcBeleHHOCTh MOHTaKa, CO3/[aBaeMasi CBETOBBIM ITOTOKOM, ompeaessiercsa Gpopmyoi

lo
E = > (9.3)
r

IJe ¥ -pPacCTOSHHME OT MCTOYHUKA CBETA JI0 OCBELIAEMOM OBEPXHOCTH.
Py

N2y~ e,
NG N

a

a

Pucynok 9.1. 3aBucHMOCTb CBETOBOIO MOTOKA OT MPOCTPAHCTBEHHOTO yria (pu [ = const ).

OCBEeIIEHHOCTh 3aBHCHUT OT yNaJC€HHOCTH MCTOYHUKA CBETA: YeM OH OJINKE K OOBEKTY,
TEeM Jyulie ocBemaercss o0bekT. [IpuumHa 3TOro B JIydeoOpa3HOM pacIIUPEHUH CBETOBOTO
IOTOKA C YBEJIMYEHUEM paccTosiHUS 7. [Ipu 3TOM yBenmuuBaeTcs IJIOIIAIb MONEPEYHOIO Ce-
yeHusi A cBeToBOro koHyca (puc. 9.2), a mpOoCTpaHCTBEHHBII Yrojl M CBETOBOW NOTOK HE
MeHsoTcs. Ho B CBSI3M € TeM, YTO CBETOBOW MOTOK MajaeT Ha OOJBIIYIO IJIOMIAlb,
OCBEIICHHOCTh YMEHBILIAETCA B COOTBETCTBHM C €€ ONPEIEICHHEM, T.€. OCBEIICHHOCTh €CTh
CBETOBOM IOTOK, MAAAOIIAN HA €AUHUIY TUIOLIAIH:

d M
E=— (lngk=1 — 94
o ) 9.4)

L5
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Pucynok 9.2. Uewm Oouibliie pacCTOSIHUE OT UCTOUYHUKA CBETA, TEM MEHBIIIE OCBEUICHHOCTh
IIOBEPXHOCTH.

OCBeIIEHHOCTh HE M3MEHMIIACh Obl, €ciii Obl MPU JPYroM PacCTOSHHUU IUIOIIAAs Oblia
MeHbIIero pasmepa. Ha puc. 2 moka3zaHo, 4TO ¢ yMEHBIICHHEM IIPOCTPAHCTBEHHOIO YIJIA Ha
OCBEIICHHYO IUIOIIAAb [TaJaeT TOJIbKO YaCTh IIEPBOHAYAIBHOIO CBETOBOI'O IOTOKA.

[Ipy o0AMHAKOBOM HCTOYHHMKE CBETa OCBEIICHHOCTh OOpPaTHO MPONOpPLUUOHATIbHA
KBaJIpaTy pacCTOSIHUS OCBELICHHOW IIOBEPXHOCTH OT HCTOYHHUKA CBETA:

. _ 2.2
El .E2 —1”2 .7”1 . (95)
Pednektop - Hambonee OTBETCTBEHHBIH U CJOXHBIM 3JIeMEHT oOmyuatens. Ero
OCHOBHO€ Ha3HAa4YeHHE - IepepacipesesieHHe CBETOBOIO MOTOKAa TaKHUM 00pa3oM, YTOOBI

HEPaBHOMEPHOCTh OCBEUICHHOCTH Obllla MUHHMaJbHasi. HepaBHOMEPHOCTh OCBEIIEHHOCTH OII-
pexneinsercs no ¢popmyJie

AE:Emax -E

min
-100. (9.6)
max
rne  Eax, Emjn-COOTBETCTBEHHO MAaKCHUMAJIBHOE M MHHHUMAJIBHOE 3HA4YCHUS

OCBEILIEHHOCTH Ha 00JIy4aeMOl TOBEPXHOCTH.

CuunTarT, YTO HEPABHOMEPHOCTH OCBEIIEHHOCTH HE ToJpkHA npeBbimaTth 20%. OnHako ¢
HOSIBJICHUEM BBICOKOUYBCTBUTEIBHBIX KONUPOBAIBHBIX COCTABOB TpPEeOOBaHMUS K BEIUYHMHE
HEPaBHOMEPHOCTH OCBEIIEHHOCTH CYIECTBEHHO BO3pOCiIU. B KONMpOBaNBHBIX YCTaHOBKAX,
BBIITYCKAE€MbIX 3apyO€KHbIMH (UPMAMH, HEPAaBHOMEPHOCTh OCBELIEHHOCTH CHIKEeHa 10 10-
12%.

3. IPAKTUYECKHE 3AJIAYA U YIIPA’KHEHUSA
B kadecTBe mpakTHUYECKOro 3aJaHus CTYyAEHTaM MNPEIIaraeTcs OCYIIECTBUTH PAcyeT U
BBIOOP METAJLTOTAIOTEHHOM JIAMTIIBI JIsI KOHTAKTHO KOTTMPOBAILHON YCTaHOBKH.
Jns sToro cinemyer 3Has pa3Mepbl MOHTA)Xa, M PACCTOSIHUE OT IUIOCKOCTH MOHTa)a J0
METAJUIOTAJIOT€HHOM JIAMITBl PACCUUTATh PACCTOSIHUE OT MCTOYHHMKA CBETa A0 JAJIBHETO Kpas
MOHTAXa 1y, 1O TeOpeme [Mudaropa. nuHy namMIbel cuuTaTh paBHOM JUIMHE OOJIbIIIEH CTOPOHBI

MoHTaxa. Onpenenutb cBeToBo MOTOK @ , HEOOXOIUMBIN N1J11 KOHTAKTHOTO KOMTUPOBAHUS, U3
BeipakeHui (9.1) u (9.3). IlogoOpaTh JaMmy C SHEPreTUYECKOU CBETUMOCThIO, IKBUBAJICHTHOM
WM TPEBBIIAIONICH HEOOXOAUMBIN CBETOBOM MOTOK mo Tads. 9.1. Ilyrem reomerpuyeckux
pacyeToOB ONPEICIUTh MAKCHUMAJIbHBIA IUIOCKMKA YrOJl pPaccesHus CBETOBOTO IMOTOKA.
Onpenenuts HEOOXOAUMBIN MPOCTPAHCTBEHHBIN yToJl MO BhIpakeHuto (9.2). OnpenenuTs CUITY
cBeTa UCTOYHMKA [ 110 BhIpaxkeHUIo (9.1).

39



Ne Pazmepsl MuHnmansHas BrIcoTa pacronoxeHus JamIibl
Bap. MOHTaXa, HeoOxoaumast HaJl IVIOCKOCTBIO MOHTAaXa,
axb, MM OCBEILIEHHOCTH MO Kparo, h, MM
Eyp , TK
| 600x400 8500 700
2 500x380 7800 500
3 400x350 6500 700
4 500x300 8500 500
5 600x400 7800 700
6 500x380 6500 500
7 400x350 8500 700
8 500x300 7800 500
9 600x400 6500 700
10 500x380 8500 500
11 400x350 7800 700
12 500x300 6500 500
13 600x400 8500 700
14 500x380 7800 500
15 400x350 6500 700
16 500x300 8500 500
17 600x400 7800 700
18 500x380 6500 500
19 400x350 8500 700
20 500x300 7800 500

4. OBOPYAOBAHUE N MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHUE

MynbTUMenuiiHbIA  KJlacc, obOopynoBaHHble mpoektopoM u [IK ¢ ycTaHOBIIEHHBIM
IPOrpPaMMHBIM O00ECTICYCHHEM HE HIKE:

1) Onepanunonnas cucrema Windows XP.

2) Kanpkynarop.

3) MakeTbl MeTaIorajJor€HHbBIX JIaMIT KOHTAKTHO-KOMUPOBAJIbHOW YCTaHOBKHU.

5. COAEP’ KAHUE OTUYETA.
Bce mpoMexxyTouHble pacueThl 1 OKOHYATEIbHBIA BHIOOP METAJLIOTAIIOTEHHOMN JIaMITbl U
pacuer ee CUJIbl CBETa.

6. KOHTPOJIBHBIE BOITPOCBI
1)  KakoBbl mapameTpbl BBICOKOKAQYECTBEHHOTO KOMUPOBAHMS H300pakKeHUs Ha
dbopMHYIO MIIACTUHY?
2) C kakoil nenpio B paspsianyto koiady MIJI kpome pTyTu U aproHa JOMOJHUTEIHHO
BBOJIAT Pa3IMYHbIE XUMHUYECKUE FTIEMEHTHI?
3) Pacckaxute 0 3aBUCUMOCTH CBETOBOI'O IIOTOKA OT MPOCTPAHCTBEHHOIO YIJIA.
4) KakoBa CBsI3b OCBEIIICHHOCTH U pa3MepOB MOBEPXHOCTU?
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7. BUBJINOT PAOUYECKHN CIIUCOK
1) Credanos, C. [Joneuarnpie Texnonoruu / C.Credanos.- M. : Penporentp-M, 2003 .-
118ec.
2) Upiranenko, A.M. IIporpammHbie cpeAcTBa AONEYATHBIX MPOLECCOB: Y4ed. mocodue

st By30B. KH.3. Ilporpammer Bepctku / A.M. I[lpiranenko, B.M. I'acoB; Mock. roc. yH-T
neuatu.- M.: MI'VII, 2000.- 394c.
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Ilpakmuueckoe 3anamue Nel0 (6 uacoe)

PACYET PACTBOPOHOAAIOIIIUX CUCTEM

1. OEJIb U 3AJIAYU PABOTBI
Lear paGoThl yCBOCHHE TMPUHIMIIOB pacuera Impolecca CTPyWHOH 0O0paboTKH;
IIOJIy4YE€HUE HABBIKOB pacyera MPOU3BOAUTEIBHOCTH IOTOYHOM JIMHUU WM IIPOLIECCOPA.
Tema padoThl: MPON3BECTH PacyeT PaCTBOPONOAAIOIIECH CUCTEMBbI IOTOYHOM JIMHUU IS
00paboTKu opceTHBIX HOpPM.

2. OCHOBHBIE TEOPETHUYECKHUE CBEAEHUSA
OcHOBHBIMU  (pakTOpamMH, XapaKTEepPU3YIOIIUMU CTPYHHBINH crmocod 00paboTku B
TeTEePOreHHBIX MPOLECCaX, K KOTOPbIM OTHOCUTCA Ipolecc 0O0pabOTKH O(CETHBIX KOMHIA,
SBIIAIOTCS. KOHBEKTHUBHas udPy3uss U MeXxaHMYecKoe BO3JeHCTBHE Ha 00padaThIBaeMyIO
MOBEPXHOCTh. [IpuueM oHU mapaMeTphl CTPYHHBIX YCTPOMCTB (CKOPOCTh pacTEKaHUS CTPYH,
pacxoj KUAKOCTH U3 HACAAKHU U Jp.) BIUAIOT B OCHOBHOM Ha MHTEHCHUBHOCTb KOHBEKTHBHOU
muddy3un, apyrue (CKOpOCTh MCTEUEHUS U3 HACAIKH, YroJ HAKJIOHA CTPYH, PACCTOSHUE OT
HacaJK U Jp.) - HAa UHTEHCUBHOCTbh MEXaHMYECKOI'0 BO3/ICHCTBUS CTPYH.
VYpaBHeHre KOHBEKTUBHOM Au(dy3un B KOOPAUHATHOU (HopMe UMEET BUJT
oc oCc ac . d*C  d*C  d*C
+uy +u,, =D( st 2), (10.1)
o7 Ox 0y ox°  dyT ez

rae C - KOHUEHTpalusi pearupyroliero BEHIeCTBAa;7 - MPOJOJDKUTEIBLHOCTh AU(PQY3Uu;
Uy, Uy- COCTABIIOLINE CKOPOCTH TEYCHHS >KUIKOCTH COOTBETCTBCHHO BIOJIb M IONEPEK

NOTOKAa; X, ), Z- PAacCTOSHHE MO KOOPAMHATHBIM ocaM; D - ko3dpduuuent nuddyzun

MOJIEKYJI pearupyromiero BeiecTna.
Cxema cTpyiiHoil 00paboTku npuBeaeHa Ha puc. 10.1.
Ctpyss BbITeKaeT U3 (OPCYHKM uepe3 LWIMHIPUUYECKOE OTBEpCTHE d( = 27()CO

CKOpOCcThIO U() KOTOpas OmpeaesnsieTcsi THApOCTaTHIeCKUM HAllopoOM B Hacajake H ;.

v
Ug =p2gH, =;T, (10.2)

rae ¢ - Kod(OUIUEHT cKopocTH; V, - 0OBEeMHBIH Pacxoj KIIKOCTH, M3/C; @ - IUIOMAMIb

CCUCHUA CTPYH, M2.
HOCKOJ’IBKY HaCaJKa HAXOJUTCA OT ITOBCPXHOCTH INNIACTHUHBI HAa paCCTOAHUU l(p , CKOPOCTb

U=Uyg+,[2gl,, . (10.3)

Pacrekatonuiics moTok o0pabaThIBalOUIEro pacTBopa 00Opa3yeT Ha IUIACTUHE TOHKYIO
CIUIOLIHYIO JIAMUHApHYIO IJIEHKY. Tak Kak pacTeKarolUWcs MOTOK KUIAKOCTH CUMMETPUYEH
OTHOCUTEJIBHO OCH CTPyH, TO JJII XapakTEPUCTHUKU CTpPyHHOU 0O0pabOTKH yAOOHO BOC-
MOJIb30BAThCS ABYMS KOOPIAMHATAMH - PaJyCOM DPacTeKaHWsSR U paccTOSHHEM [, OT

HAaTCKAHUA paBHA

HacaJIku 10 o0pabarsiBaeMoit moBepxHOCTH (puc. 10.1).
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Pucynok 10.1. Harekanue nuIMHAPUYECKON CTPYHU Ha MIIOCKYIO MOBEPXHOCTb.

B okoHuaTenbHOM BHJI€ YpaBHEHUE KOHBEKTUBHOM nu(dy3un mpuHUMAET BUJT

2
URa—C:Da C,
OR 622

rae Up - paguanpHas CKOPOCTb PACTEKAIOLIECHCS KUIKOCTH.

(10.4)

[Ipu nHabGeranuu Kpyriol CTPyH HOPMAIBHO K IUIOCKOCTH IUIACTUHBI >KUIKOCTH OT
IEHTpa CTpyHW TedeT K nepudepun. Bujg cTtpyu, pacTekaromieicss mo moBEpXHOCTH TIIACTHHBI,
npezacTasieH Ha puc. 10.1.

Hunuuapuyeckast cTpys, UMeromas ckopoctb U, majpawmomniasi moji NpsSMbIM YIJIOM K
MJIOCKOCTH IJIACTUHBI, YIAPSSICH B INIACTUHY, PaJUaIbHO PACTEKAETCS MO HEH.

MOXHO BBIJIETUTh HECKOJIBKO XApAKTEPHBIX 30H PAJUAIBHOTO TEUEHUS KUIKOCTHU IO
wiactuHe. B 30He oT 0 10 R nmpoucxoaut (popMupoBaHUe paainanbHOro TedeHus. OObIYHO 3Ta

30Ha Ry <d. Cienyromas 30Ha Ry <7 <Ry, SBISETCS 30HOI YCTaHOBUBIIETOCS PajHalbHOrO

TE€UYEHUs, I1€ U IPOUCXOIUT aKTUBHBIN IPOLECC TPABIICHMUS.
IIpn TOCTMKEHMHM KPUTHYECKOTrO pajauyca R, NPOUCXOIUT OTPBIB CIOS TEUCHUS OT

IUIOCKOCTU C PE3KUM BO3pacTaHUEM TOJIIMHBI TOTOKA. 32 MECTOM OTphIBA MOTOKa oOpazyercs
M0 OKPY>KHOCTH PaJHAIbHOTO TEUYECHHs] OJMH OOJbIoi BUXph 4. OOpa3oBaHHE BHXPEBOTO
JIBWKEHHUS IPUBOAUT K 3HAYUTEJBLHBIM IIOTEPSAM DHEPIUU NOTOKA U COOTBETCTBEHHO K PE3KOMY
YMEHBIIIEHUIO CKOPOCTH JIBIDKCHUSI KUAKOCTH. Jlyisi pa3paboOTKM yCTaHOBOK CO CTPYWHBIM
TpaBJICHUEM IEYATHBIX (OPM HEOOXOIUMO OIICHWBATH TUIOMIAJbh AKTUBHOTO OPOIICHHS, T.C.
OIPE/ICIIATh KPUTHYCCKHI PAINyC Ry, .

I[JIH BBIBOJA (1)0pMy.TIBI 3aBUCUMOCTH BE€JIWYMHBI R OT THAPOAUHAMHNYCCKHUX

Kp
napaMeTpoB CTPYU U (PU3MUECKUX CBOMCTB KUJAKOCTH MCIOJIb3YEM YpaBHEHUE HEPA3PhIBHOCTHU
MOTOKa U TEOpEeMYy O KoJinuecTBe JBMKeHUs. [Ipuuem OyaeM cuMTarh, 4YTO B 30HE aKTHUBHOTO
PalHAIBHOTO TEYEHHS MOTOK YKUJIKOCTH COCTOMT U3 JBYX OCHOBHBIX CJIO€B. BepxHuil ciion
TOJNIIUHOW /A TIpeACcTaBlsieT COOOM TOTOK C MOCTOSHHOW ckopocThiolU . HinkHuit croit
TOJIIIUHON O , KOHTAKTUPYIOIIUI C MOBEPXHOCTHIO IUIACTUHBI, MIPEJICTABIISIET COOOM TEUECHHE C

. U
JUHEHWHBIM npoduiieM ckopoctu, T.e. U(z2) :Ez, MpuyeM cpefHss O CKOPOCTh MOTOKA paBHA

U/2.
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[ToTepu »HEPrUM MOTOKA MPOUCXOASIT B MIPUIAOHHOM CIIOE, TOATOMY OyZIeM CUMTaTh, U4TO
TOJIIMHA O OCTAaeTcsl IIOCTOSAHHOW B 30HE Ry <r< RKp. TonumyHa XK€ BEPXHETO CIIOS

YMCHBILACTCS C yBEIUYCHUEM 7', M B TOUKE 1 = Ry, h=0.

YpaBHeHHE HEPa3pBHIBHOCTH, T.€. PABEHCTBO pacxojia KXUIKOCTH B HaOeraromeid Ha
IJIACTUHY CTPYE U pacxoja KUJAKOCTU Ha KPUTUYECKOM PaJuyce, UMEET BU]I
USo =UipSip » (10.5)

rac U - CKOpPOCTD KUIAKOCTHU B CTPYC, UKp - CpCaHAA CKOPOCTh ABHUIKCHHA KUAKOCTU

Ha KPHUTHYCCKOM pPaINyCC; SO u SKp - Ipiomaaun CEYEHHUU II0TOKA CTPYH H IIOTOKa Ha
KPUTHYECKOM PaJnyCce COOTBETCTBEHHO. I10CKOIBKY
720,2
==0 8§ =22R._5,U =U/2 10.6
So = » Pp = «M4p0 5 Uyp.ep. = ) (10.6)
TOJIIIMHA CJIOS KUJAKOCTH HAa KPUTHYECKOM pajuyce OyaeT paBHa
2
d
5=—0_ (10.7)
4R,

rae dgp - OuaMeTp HaOeraromeil CTpyH, paBHBIM BBIXOJHOMY IHMAMETPy OTBEPCTHS COILIA,
OTKYy/ia IOJJaeTCs CTPYSI Ha TUIACTHHY.
Teopema 00 uU3MEHEHMHM KOJIHMYECTBA JBM)KCHUS TIOTOKA >KHJIKOCTH BBIPAKACTCS
bopmyoit
dQ =R, ;dt + R,,,dt, (10.8)

rac Q -I'JIaBHBIN BCKTOP KOJIMYICCTBA ABUKCHHA, R06 -IJ1aBHBIN BCKTOPD 00BEMHEBIX CHII

(cuna TskecTH); R,,, -IVIaBHBIA BEKTOP MOBEPXHOCTHBIX CHUJ (CHJIBI BA3KOIO TPEHHUS, CHJIBI

nasieHus). [Ipoexnmst ypaBuenus (8) Ha och X OyI€T UMETh BUJI
dQy = (Rypp + Ryppo)dt , (10.9)

T.€. I3MEHEHNE KOJIMYECTBA IBIKEHUSI CUCTEMBI pABHO UMITYJIbCY JCHCTBYIOIIUX CHJL.
M3MeHeHne KoIndecTBa ABMYKCHHS TTOTOKA JKUIKOCTH B JAHHOM CEUEHHUH OTPEICIISICTCS
dbopmyon
2
dQ=pSU~"dt, (10.10)
rae S - mwiomans cedeHus;, U - CKOpOCTh; df - MHTEPBAI BPEMEHH, O - TUIOTHOCTH

KHUIOKOCTH.
Bennuuna de paBHaA pasHOCTHU KOJIMYCCTBA ABHUKCHUA XUIAKOCTH B CCUCHUU ¥ = RKp 141

KOJIMYECTBA IBWKCHUSI IPH 7 = d), T.C.
5 2 2
A0, = p| (%) 27R, oy dzdt — pU* %dt, (10.11)
0
[Mpoexiust 0OBEMHBIX CHII, T.€. CHJIBI TSKECTH Ha OCh X, OyJET paBHa HYJIIO, TaK Kak
IIOCKOCTh TUIACTUHBI TOPU30HTAIBHAS:
Ryo0 =0. (10.117)
Cuofl IMAPOCTATUYECKOTO JaBJIEHMsS MOXKHO IIPEeHeOpeYb, TaKk KakK TOJNIIUMHA CIOs
pagMaibHOro TeUEHHs OYE€Hb Maia.
JIIst HaXOKJIEHUS CHIIBI THAPABIMYECKOTO TPEHHs HCIOJIB3YEM 3aKOH BSI3KOTO TPEHHS
HrroTona:
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T= y%—lzj (10.12)

rac 7 - HAIPsHKCHUC, BOZHUKAIOIICC MCKIAY ABWKYHIUMUCA CIIOAMU BSI3KOM KHNIKOCTHU,

. U
HM2; u - xod>ddHUHEHT IMHAMHUYECKOH Bs3KOCTH. Ila-c; & TPagUEHT CKOPOCTH IO
Z

BBICOTE MOTOKA.
[TockonbKy B ClIO€ TONIMUHON O MPOPUIb CKOPOCTEH JIMHEHHBIH,

8U _U , (10.13)
82 5

CyMMapHyiO CWJy TPEHHS MPU JIBIKCHHH IMOTOKA OMPEICITUM HHTETPUPOBAHHEM IIO
BCEM MJIOIIAIM aKTUBHOM 30HBI IOTOKA:
Ry Ry U U
fr27zrdr— j U—72mrdr = y1— 7rR (10.14)
5 , 0 o
Takum o6pazom, moacrasisisa (10.14), (10.11), (10.117) B (10.9) u yuuTsiBas, 4Tto cuia
TPEHUs HAMpaBJieHA POTUBOMOJIONKHO ABUKEHUIO, TIOCIE UHTETPUPOBAHMS U TIPeoOpa3zoBaHuUs
HOJy4YUM
cmdy  U? Ur

pU 2 pTzﬂéRKp H— 5 R (10.15)

KD *

Ucnonb3ys (10.7) u yuurtsiBas, 4To Aoy o KO3 (PUIIMEHT KHHEMATUYECKOU BSI3KOCTH

(M2/c), MOTy4HM OKOHYATEIbHYIO (hOPMYITY, OMPEIeIISIONIy0 3aBUCHMOCTh R OT mapamerpos
Haberaromie cTpyr U BA3KOCTH KHUIKOCTH:

lud§
_3/Y40
Ryp = 23, (10.16)

Opnnako mpu BeBoAe (opmyibl (10.16) ObUTH clenmaHbl ONMpeAesieHHbIE nomyiieHus. B
peanbHBIX YCIOBHSX BEIM4MHA R, OyIeT 3aBUCETH OT COCTOSHHUS Haberaiomeil cTpyd, OT

CTCIICHN HICPOXOBATOCTU INIACTHHBI M OT B3dWUMHOI'0 PACIIOJIOKCHUSA CTPYH W IIJIACTHHBI.
PeanbHoe 3HaueHue RKp 6y,Z[CT HCCKOJIbBKO OTIIMYAaThCia OT 3HA4UYCHUA, BBIYHCICHHOI'O IIO

dopmyne (10.16). TTostomy dopmymny (10.16) ans ydera mepeunciaeHHbIX (aKTOPOB ynoOHeEe

HpCI[CTaBI/ITB B BUJC
/Ud
Ry =72, (10.17)

rae ¢ - KodpUUUEHT, yYUTHIBAIOIIMN pealibHbIE YCIOBUS IIpOLEcca.

Kosdbdumuent & nns kaxaoro KOHKPETHOTO YCIOBHUS MOXKHO OIPEAEIUTH MO0 OJHOMY
U3MEPEHUIO.

Tak, B clIydae BEpTUKAIBHBIX, HAIIPABJICHHBIX BHA3 KOMIIAKTHBIX CTPYH IHAMETPOM 3 MM
< dy <10 MM, nafaOUMX HA [VIAAKYIO0 TOBEPXHOCTH NIPH CKOPOCTSIX )KUJKOCTU B cTpye 3 M/C <

U < 10 m/c, KpUTHYECKHI paAlyC C TOYHOCTBIO HE HIKE 7% MOXHO BBIUYUCIATH 1O (opMyJie

4
Ry = 0,743 U‘j‘) . (10.18)
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AxTtuBHasi 30Ha R, 00pabOTKH KOIMHU CTPYEH ONpENeseTcs: BEIPa)KEHUEM
Ry =(0,75+0,8)R,, . (10.19)

[TposiBnsronuii pacTBOp MOAACTCS HA KOMHUIO Yepe3 HacCaJKH, PaCIOJIOKEHHBIE Ha
pacTBOPONOAAIOILEH TPYOE ¢ ONpPENEIeHHBIM IaroM S, .

B 30He MHOTOCTpYiTHOM 00pabOTKH MEXIY IIEHTPAMH CTPYH MPOUCXOIUT CTOJIKHOBEHUE
COCETHUX PACTEKAIOIIMXCS MOTOKOB U 0Opaszyercss o0l moTok. B 30He Mexay coceaHuMu
CTpYSIMU 00pa3yeTcs Mojaoca, B KOTOPO MPOUCXOAUT OBICTPOE MPOSIBIICHUE KOMTUU MTOCEPEUHE
10JI0CHI U OoJiee MEANICHHOE 1O KpasiM. PasMep 30HbI 3aBUCUT OT wmara ctpyi. Ecou S, < R,

TO BEJIMUMHA ITOH 30HBI 3aBUCUT OT IEPEKPBITUS COCEIHUX PACTEKArOLUIMXCs MOTOKOB. Mcxons
U3 yclIOBUI 00ecredeHus paBHOMEPHOIO OPOIIEHUS KOIUM IPOSIBISIONIMM PACTBOPOM IIpU
IPSMOIMHEIHOM OJHOPSIIHOM PAacIOJIOKEHUH HACAT0K, HEOOXOAUMO 00ECIIEYNTh BBITIOIIHEHHE
CIIEITYIOIIETO yCIOBHA:
R, =075, v S, =1L4R,, . (10.20)
Takum oOpa3zom, Ui PaBHOMEPHOIO OpOLICHMS KOMMU MIMPUHOW B Heo0XoIumo
YCTaHOBHUTH CIIEYIOLIEe KOINYECTBO (POPCYHOK:

B-R
n=| 4K |41, (10.21)
L4R,,
B-R,
ruic | ——— 0603HaanOT HCIYIO YaCThb YUCJIA.
1LAR

PaBHOMEpHOCTh CTpyWHOU 0O0paOOTKM KOMUNM MOXKET OBITh TMOBBIINICHA IyTEeM
NepeMeIIeHHs TyIIUPYIOIIeld CUCTEMbI IEPIEHAUKYIIIPHO HAPABICHUIO ABUKEHUS TIIIaCTUHBI.
B sToM cnydae oceBoe mnepemenieHue AYIIUPYIOMIEH TpyOKH TOJKHO OBITh OOECHEYeHO Ha

BEJINYMHY 7” OKCIepUMEHTaIbHbIE JIaHHBIC TOJATBEPKIAIOT, YTO HEPAaBHOMEPHOCTh
00pabOTKM KOMUHU B 3TOM Cllydae CHUMAETCS U cOCTaBiigeT He O6osee 15%, 4To MOKHO cUUTATh
peieNbHO TOMYCTUMbIM 3HaueHueM. CKOpPOCTh OCEBOTO MepeMelIeHuUs AyIIUPYIOIeld TpyOoKu
40-50 MM/MHH, @ CKOPOCThH TPAHCIIOPTUPOBAHUS TIJIACTUHBI cocTaBisgeT 15-30 cM/MUH U BBIIIIE.

[Ipu stom mpousBoautensbHOCTh II (hopm/4) MOTOYHON JTUHWUK WIM TIpoleccopa s
00paboTKH 0(PCETHBIX KOMHI onpeaenseTcs mo Gopmyie

60v
11 = B (10.22)
a+b
rIe vV, - CKOPOCTb TPAHCHOPTUPOBAHUS IUIACTMH, M/MUH; a - JJIMHA IUIACTHHBI, M; b -

pacCTOsSIHUE MEXIY COCETHUMU TUTaCTUHAMHU MPU TPAHCTIOPTUPOBAHUHU, M.

B HekoTOphIX COBpEMEHHBIX TIpoleccopax s O00pabOTKHM O(PCETHBIX KOMMUIA
IPUMEHSIETCSl MIETOYHBIN criocob mposBieHus. B aTom ciiyyae odceTHas Konus morpyxeHa B
pPacTBOp MPOSIBUTEIISA, a OCTABIIMKCA HAa HEH HEIKCIIOHUPOBAHHBIM CBETOUYBCTBUTENIbHBIN CIIOM
yAaNsaeTcs MIATKUM HEHJIOHOBBIM IIETOYHBIM BAJIMKOM (MJIM BAJTHMKAMU).

3. MPAKTUYECKHUE 3AJJAYU U YIIPA’KHEHUS
B kauecTBe MpaKTUYECKOTO 3aJaHUS CTYJCHTAM MpeIaraeTcs IMPOU3BECTH pacder
pacxojia TMPOSIBIISIONIETO PAacTBOpA U PACTBOPOMOAAIONICH CHCTEMBI MOTOYHOW JHMHUW IS
00paboTku oceTHbIX hopM
JI7st 3TOTO ClieyeT paccyuTaTh CKOPOCTH TPAHCIIOPTHPOBAHUS IUIACTHH V,, B IIOTOYHOM

auaud 1o BeipakeHuto  (10.22). Paccumtath pammyc 30HBI AKTHBHOT'O BO3JICHCTBUS
46



2151 5 R gy

06pa6aTBIBaIOIHCFO pacTBOpa R ucxoasa U3 TOro, 4To taK = . Paccuurartsp

akK
Vi

KPUTUYECKUH PaJuyC 30HBI PaJUaIbHOIO TEYEHHs pacTBopa Ry 1o Beipaxenuro (10.19).

Paccunrtate xonuuectBo popcyHok n mo BeipakeHuto (10.21). Paccunrarh ckopocTh mOTOKa
no Beipakeruto (10.18). [Ipu pacuerax y4yecTs, UTO v = /0 W NPUHATH IJIOTHOCTh PACcCTBOpA
PaBHOM TJIOTHOCTU BOJBI. PaccuuTaTh CKOPOCTh UCTEUEHUS CTPYU U3 AyHIupyromiei Tpyoku U
no BeIpaxkeHuto (10.3). 3Has KOMMYECTBO AYIIHUPYIOIIUX OTBEPCTUH B CEKIUU, CKOPOCTh
VUCTEUECHUS CTPYU M3 OTBEPCTUS U IUIOWIAAb IYLIMPYIOUIErO0 OTBEPCTHS, PACCUMTATH PACXO]

ﬂd2
pactBopa U( B CeKIuH, Kak V' =ng5 ngn O vy 0 - BBIpasuTk pacxoj pacTBopa B M3/
No | Ilupyna | Tlpomsson. | Bpemsi | Kon- | Koo | Iuamerp | [mmna | Pacer | Paccr | Koad.
Bap. | (opmel, 11, aKT. BO | TpyOOK | cOIUla, | IUIACTMHBL | OT | MOKIY | BBK.,
B,cm hopm/a o0p. | myIL B dg,MM a,M | TpyOKu | IacT., | u,
acs | PAMOK, | paMKe, 0 b,Mm | MIla
MUH np N IUIACT., '
qu M
1 120 30 0,8 1 2 5,5 1,5 0,12 0,3 0,8
2 140 25 0,7 2 2 5 1,2 0,12 0,4 0,7
3 160 20 0,6 1 2 4,5 1 0,12 0,3 0,8
4 180 15 0,5 2 2 5,5 1,5 0,12 0,4 0,7
5 200 30 0,8 1 2 5 1,2 0,12 0,3 0,8
6 120 25 0,7 2 2 4,5 1 0,12 0,4 0,7
7 140 20 0,6 1 2 5,5 1,5 0,12 0,3 0,8
8 160 15 0,5 2 2 5 1,2 0,12 0,4 0,7
9 180 30 0,8 1 2 4,5 1 0,12 0,3 0,8
10 200 25 0,7 2 2 5,5 1,5 0,12 0,4 0,7
11 120 20 0,6 1 2 5 1,2 0,12 0,3 0,8
12 140 15 0,5 2 2 4,5 | 0,12 0,4 0,7
13 160 30 0,8 1 2 5,5 1,5 0,12 0,3 0,8
14 180 25 0,7 2 2 5 1,2 0,12 0,4 0,7
15 200 20 0,6 1 2 4,5 1 0,12 0,3 0,8
16 120 15 0,5 2 2 5,5 1,5 0,12 0,4 0,7
17 140 30 0,8 1 2 5 1,2 0,12 0,3 0,8
18 160 25 0,7 2 2 4,5 1 0,12 0,4 0,7
19 180 20 0,6 1 2 5,5 1,5 0,12 0,3 0,8
20 120 20 0,7 1 2 4,5 1,42 0,12 0,3 0,8

4. OBOPYAOBAHUE N MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

MynbTUMenuiiHBIA Kilacc, obopynoBaHHble mpoektopoM u [IK ¢ ycTaHOBIEHHBIM
IPOrPaMMHBIM 00ECTICYCHHEM HE HIDKE:

1) Onepammonnas cucrema Windows XP;

2) Kanpkynsarop.

5. COAJEP)KAHUE OTUYETA.
Bce mpomexxyTodHBIE pacdeThl M OKOHYATENBHBIM pacdeT pacxoja MpOsBISIONICTO
pacTBopa sl pAaCTBOPOIOJIAIOIICH CHCTEMBI.
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6. KOHTPOJIBHBIE BOITPOCHI
1) Pacckaxure o nporiecce CTpyitHOI 00paOOTKU U MPUBEAUTE CXEMY.

2) Kakue xapakTepHbIE 30HbI paJUaIbHOTO TEUEHUS KUIKOCTU BbI 3HaeTe? Kakumu
napamMeTpaMH OHU XapaKTepU3YyIOTCs?
3) Kak u3mMeHsieTcsl KOJIWYECTBO JABMIKCHHUS IMOTOKA KUJIKOCTH?

4) Kak onpenensieTcss cyMMapHasi CHJIa TPEHUS IPU IBH>KEHHUH ITOTOKa?
5) Kak Bbruncinsercsi mpou3BOUTEIbHOCTD MOTOYHOM JIMHUU WM Tpolieccopa’?

7. BUBJIUOTPA®UYECKUH CIIUCOK
1) Credanos, C. Jloneuatnsie TexHosoruu / C.Credanon .- M. : Penpornentp-M, 2003.-

118c.
2) Hpiranenxo, A.M. IIporpaMmmHbie cpeACTBa JOMEUYATHBIX MPOLIECCOB : Yueb.mocobue

st By3oB. Ku.3. Tlporpammsr Bepctku / A.M.1Ipiranenko,B.M.I"acoB;Mock.roc.yH-T neyaTu.-
M. : MI'VII, 2000 .- 394c.
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Ilpakmuueckoe 3anamue Nell (6 uacoe)

PACYET OHTI/I‘IECISOfl CXEMbI JTASEPHOI'O CUHTE3UPYIOLIIEI'O
YCTPOUCTBA CUCTEMbBI PEKOPIEPA CTP

1. HEJIb 1 3AJTAYHU PABOTBbI
Ilear padoTbl: yCBOCHHME IPUHLMIIOB pacyeTa IapaMETPOB ONTHYECKONW CXEMBI
Ja3epHOr0 CHUHTE3UPYIOLIEro ycTpoiicTBa cucrembl pekopaepa CtP, mosydueHne HaBBIKOB
pacyeTa pa3MepoB IATHA JIA3EPHOT0 MTyYKa Ha MOBEPXHOCTH (POPMHOI0 HUIUHAPA JUIsl KpailHUX
IIOJI0’KEHUN CUHTE3UPYIOLIEH TOJIOBKH.
3agaun paloTBLI: IPOU3BECTH pPacdeT IapaMETPOB ONTUYECKOM CXEMBI Ja3epHOIrOo
CHUHTE3HUPYIOLIETO YCTPOCTBA cUCTEMBI pekopaepa CtP.

2. OCHOBHBIE TEOPETHYECKHUE CBEJAEHUSA

PacnpocTpaHeHue J1a3epHOTO H3JIYYEHHMS B OINTHYECKUX CHUCTEMAaxX OIHUCBIBACTCA C
IIOMOIIIbIO TPOCTPAHCTBEHHBIX IapaMeTpoB. K HHMM OTHOCATCS AMaMeTp U PacxogUMOCThb
y4yKa, KpUBU3HA BOJIHOBOTO (PPOHTA.

Ilon nuameTrpoM IIy4yka Ja3€pHOrO H3JIyYEHHs IIOHUMAECTCA AUAMETp IOIEPEYHOrO
CEYeHUs Iy4yKa JIA3epHOr0 M3JIYy4YEHMs, BHYTPH KOTOPOTO COCPENOTOYEHA 3aJaHHAs NOJSA €ro
SHEPI'UH WM MOIIHOCTH.

PacxoauMocCTh 1a3epHOr0 M3Iy4EeHUS] - OTO IUIOCKMU WJIW TEJIECHBIM YTOJI C BEPIIMHOM,
COBIIAJIAIOIIEN C TOYKOM MEPECEYEHUSI OCH PE30HATOpPA C IUIOCKOCTBKO NEPETSHKKHU. OTY
PacXxoAMMOCTh TaK)K€ Ha3bIBAIOT yIJIOBOW. [IpocTpaHCTBEHHBIE MapameTpsl Ja3€pHOro Iydyka
NOJIyYalOT JKCIEPUMEHTAIbHBIM IIyTEM WM PACCUMTHIBAIOT IO M3BECTHBIM IapamMeTpam
pezoHaropa. CBs3p mapamMeTpoB IIydyKa C IapaMeTpaMHu pPEe30HAaTOpa ONPEESAeTCS THIIOM
pe3oHaTopa.

Ha puc. 1 npexncraBineH KOH(OKaIbHBIA pE30HATOP, COCTOSALIMM M3 ABYX 3epkan 1,2 ¢
paaMycamu 71| U 1, COOTBETCTBEHHO. B citydae 1 =r, mepeTskka U3i1ydeHus OyneT HaXOAUThCs

B ILIEHTpE pe3oHaTopa, €€ auamerp (Mg OJHOMOJOBOTO HW3JIyYEHHs) OIpeaessercs
BBIpaKEHUEM

Wy =2/d /(2v), (11.1)
rae v=2x/A - BOJHOBOE YHCIIO; d - JJIMHA PE30HATOPA.

y

\
t
L | =
f

e 20

r
+L@

1

Pucynok 11.1. Cxema koH(pOKaILHOTO pe30HATOPA.

JlnameTp U3IydeHHs Ha PACCTOSTHUM Z OT MEPETSHKKH BhIpaXkaeTcs: (opMyIioi
o(z) = w1+ (2z/d)? . (11.2)
Pam/ch KPpUBU3HBI BOJIHOBOT'O q)pOHTa JJa3CpHOIro HM3JIYUYCHUA B 3aBUCUMOCTH OT

KOOpOIWHATLI z OIPCACIIACTCA B BUAC
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R(z) =21 +(d/2(2))*]. (11.3)
B gactHOM cityyae, Ha TOBEPXHOCTH 3€pKaJl, IpU
w(d/2)=2Jd /v,

unpu z =0, T.e. B ICHTpPE pe3oHaTopa, R <> 0.

PacxonumMocCTh Mmydka npu paBHOMEPHOM PACIPENEIICHUN SHEPTUH, YTO COOTBETCTBYET
MHOTOMOJOBOMY XapaKTepy U3JyYEHUs, ONPEAEIAETCS PaBEHCTBOM

0, =ksA/(2y),

rae 2y - pasMmep auadparMbl Ha BBIXOJHOM 3€pKalie; k¢ - K03 (UIMEHT, 3aBUCAIIUNA OT

pacnpeneneHus SJHepPruu U (GOPMbI AKTUBHOTO 3JIEMEHTA.
IIpu paBHOMEPHOM PACIpPEACICHHH YHEPTHH s Kpyrinoi nuadparmsl ky=1,22 u mis

KBaJpaTHOM k¢ =].

PacxoguMocTh na3epHOro Mmy4yka MHHUMAJbHA IMPU TEHEPALMM OCHOBHOM MOJBI, NpPH
KOTOPOMH JIa3€PHBIN ITy4OK UMEET rayCCOBO PaCIpeIeICHUE YHEPTUN:

2 2
E(y)=Epexp(-2y~/o~)
rae Eqp - dHEeprus Ha OCH IIy4Ka.
Torma pacxoauMOCTh, COOTBETCTBYIOIIAS YMEHBIIEHWIO AaMIUIUTYIbl B € pa3 IIo

CPaBHEHUIO C aMILTUTYI0M Ha OCU (MJIM YMEHBIIIEHUIO SHEPTUH B e? pa3), BbIpa)KaeTcs Tak:
20 =21 /(nawy) (11.4)

Jlist obecniedeHns: MakCUMaTbHOU 3()PEKTUBHOCTH HCIIONH30BAaHUS JIA3€pOB TpeOyeMblie
IPOCTPAHCTBEHHBIE MapaMeTPhl WX HM3IYYEHUW TOMydaroT MmyTeM (OPMHUPOBAHUS Ja3ePHBIX
My4YKOB ONTUYECKUMU CUCTEMaMHU.

B naubonee pa3BUTOM M3 METOAOB pacueTa XapaKTEPUCTHK JIA3€PHOI0 M3IY4YEHUs, TaKk
HA3bIBAEMOM METO/I€ KOH(OKAIbHOTO IapaMerpa, H3JIy4YEHUE, TEHEpUPYEMOe JIa3epoM C
IIPOU3BOJIBHBIM PE30HATOPOM, MPEJICTABISAECTCAS T€HEPUPYEMBIM C TTOMOIIBIO TUIIOTETUYECKOTO
KOH(OKAJILHOTO Pe30HaTOpa, UMEIOIIEro OJIMH IMapaMeTp B BUJIE €0 AJIUHbI

R, =f(n,n,d)

Ha ocHoBe sTOro mapameTpa ¥ JUIMHBI BOJIHBI U3Ny4YEeHUS] A OMNPENEISIOT MOJIOKEHUE
NEPETSKKU BHYTPU PE30HATOPA, IUAMETPHI ITyUYKa U PaJInyChl €r0 KPUBU3HBI.

JInsi W3MEHEHHs] WHTEHCUBHOCTU JIa3€PHOTO H3JIydyarTesis Iy4YOK MPOXOIUT 4Yepes
Kpuctai MoayJsitopa. [Ipu 3TOM HOTKHBI COBIAIaTh OCH U CEYEHUSI IEPETSIKKU U KPUCTAIIA.
CornacoBaHue JIa3¢pHOTO IIydKa IIPU M3BECTHBIX €ro IapaMerpax @y, R, ¥ Kpucramia c

napamMeTpamMu da, b OOBIYHO OCYIIECTBISECTCS C TOMOIIBIO JIMH3BI, YCTAHOBJICHHOW Ha MYTH

uznydenus (puc. 11.2). C nenbro UCHOIb30BaHUs KPUCTAIIIA ¢ MUHUMAJIBHBIMU MTOIIEPEYHBIMU
pasMepaMu TpU 33JaHHON JUIMHE KpHUCTajyla HEOOXOAMMO MpeoOpa3oBaTh JIa3epHBIA My4YOK
AUH30M H| Tak, 4TOOBI MOJYYUTh HAMMEHBIIUE MONIEPEUHbIE pa3Mephl yuyka. 3ajaua CBOJUTCS

K pacyeTy ONTHMAaIFHOTO KOH(OKAIBFHOTO Mapamerpa R); mociie npeoOpa3oBaHUs MydKa U
BbIOOPY MPABUIIBHOTO MOJIOKEHUS IIJIOCKOCTH MEPETIHKKU (] .

Hl (fi) b
Wy l.l.lhr1

*—?ﬂ\.__,a

-d, di
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Pucynok 11.2. Cxema cormacoBanus J1a3epHOTO IMy4YKa ¢ KPUCTAIIIOM MOJYJISATOPA.

PaccmoTpum cornacoBanue mydka ¢ HapaMmeTpaMu KpucTtamia. [ ucmonab30BaHUs
KpUCTAIIJIa ¢ MUHUMAJIbHBIMU TOINEPEYHBIMU pa3MepaMy MYy4YOK, MAJAOIIMi HA MOJIYJISTOD,
JOJDKEH OBITh CXONAIIMMCS. Takoil My4oK MOKET ObITh MOJIy4eH C TMOMOIIbIO JIMH3BI (pHC.
11.2). OueBumHO, YTO MEpETSHKKA @ BHYTPU KpHUCTaUIa JIOJDKHA paCIoyiaraTbCsi B €ro

cepenune. B aTom citydae pa3mepsl IsITHA HA TOPLAX KpUCTaIUIa OYIyT OJJUHAKOBHI U paBHBI

Wp 2 = (11.5)

[AR!
rape wy = 2—31 - pasMEep NCPLCTAKKHU I1OCIIC JIMH3BI, M, A - IJINHA BOJIHBI U3JIYUCHU JIa3€pa,
T

M; R)| - KOH(GOKAIBHBIN apaMeTp My4Ka BHYTPU KPHUCTAILIA, M; b - JUIMHA KPUCTAJLIA, M.

B dopmyne (11.5) He yuuThIBaeTCS IOKa3aTedb MPETOMJICHUS CpPEIbl KpHCTaia
MopayJsaTopa n. Eciu yuecTh 3Ty BEJIMUUHY, TO CEpearHa KpUCTaljia JOJKHA ObITh CABUHYTA
OTHOCHUTEJILHO TJIOCKOCTH MEPETSHKKHA HA BEIIMUUHY

S~ b(n—-1)
2n
Ecin pasmep cedeHMs Iydka Ha TOpLAX KpUCTallIa @p /o OKaKETCs OOJbIlE CEUYEHUs

KpHUCTaula, 3aJady COIVIAaCOBAHUS OMNMCAHHBIM BBIIIE METOJOM PELINUTh HEJb3d WM OHA
pelIaeTcss ¢ MOTEPSIMUA SHEPrUM M3IYUYEHHs, YTO HEXKeIaTelbHO. Eciu ke mnomnepeyHbie
pa3Mepsl IydKa Ja3epa B INIOCKOCTAX TOPLIOB 3HAYUTEIBHO MEHBIIE CEYEHHUs KPUCTAJIA, TO
MOXKHO C TIOMOIIBIO COTJIACYIOIIEH JIMH3BI HONYYUTh MeHbInee 3HaueHwe R);. [lpum stom

BbIOMpaeTcsa Oosnee KOPOTKO(POKYCHAsl JIMH3a, T.€. YMEHBIIAIOTCA pa3MeEphl COTJIacyromen
CUCTEMBI.

3amady COrJIacOBaHMs MyYKa C pa3MepaMH KPHUCTAJIa MOXKHO PEIIUTh, JTOMYCTHB, YTO
COOTHOUIEHUs B Iy4Ke Jjla3epa U IMpeoOpa3oBaHUs €ro JMH30W /|, NOTUMHSIIOTCS 3aKOHaM
F€OMETPHUYECKON ONTUKH. Toraa

b(()H

rac COHI - CCHCHHUC ITYYKa JIa3c¢pa B IJ1IaBHOM INIOCKOCTHU JINH3BI, M.

OmpenenuB (GOKyCHOE paccTosHHE f], JUH3bI FH{, HEOOXOAWMO BBIMOJHHUTH pacyer
@y, /> 1o popmyie (11.5) u R); u di, no popmyiam

R
R = 2 , (11.7)
do Ry 2
(1+f,) +(2f,)
l2 !

A(f'+d)?+R2
rae R, U R, - KOH(POKaIBHBII MapaMeTp Iy4YKa COOTBETCTBEHHO JI0 U TOCIie MpeoOpa3oBaHus,
M; f' - (doKycHOe paccTosiHUE JTHH3bI, M; d ¥ d' - pacCTOSHUE OT IUIOCKOCTU MEPETSHKKU 710
IJIaBHOW MJIOCKOCTH JIMH3bI COOTBETCTBEHHO JI0 U MOCJE MPeoOpa3OBaHUs, M.
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Jis  momydeHuss Malod  pacXxoAuMOCTH 6 HeoOXoaumo  OoNblIoe  3HAUYECHHE
KOoH(OKanpHOro mnapamerpa R,. Ora 3agada pemaercs IpU IOMOIIM JBYXJIMH30BOU

KOJUIMMUPYIOIIEH CUCTEMBI. EcCaM ¢ MNOMOIIBIO TMEpBOW JIMH3bl YBEIWYUTH YIJIOBYIO
CXOJUMOCTh JIa3€pHOT0 Iy4yKa, TO IMOCJE MEPEeTSHKKUA MydoK OyaeT OBICTPO pacXOAUThCS U
OOJNBIION pa3Mep MsATHA Ha BTOPOM JMH3E OyAeT MOJy4YeH Ha CPABHUTEIBHO HEOOIBIIOM
PacCTOSIHUMU.

B namem cnyuyae BbIOOp NEpBOW JMH3BI [{|, KOJUIMMAaropa OCYLIECTBISIETCS IpU

COrJJaCOBaHUM JIa3€pPHOrO IIydyka C MOJYJIATOPOM B COOTBETCTBUU C (5.6). DokycHOe
pacctosiHue f5 BTOpoM JIMH3BI Ho (puc. 5.3) U MOJIOKEHHE €€ OTHOCHUTEILHO MEePETSIKKH,

o0pa30oBaHHON INEpBOM JIMH30M /1| BBIOMpAIOTCS B 3aBUCUMOCTH OTTOrO, 3aJaHO (hOKyCHOE
pacCTOsSHKE WK 33J]aHbl rabapuTHBIC pa3Mepbl cUcTeMbl. Ecin 3aana BenuyuHa f5, TO JIMH3Y
H2 cnenyeTr ycTaHOBUTH Ha PAacCTOSIHUM — dy = f5, YTOOBI NIEpeTskKa, 0Opa3oBaHHAsI IEPBOM
nuH30M H| coBmanana ¢ nepenHed (pOKaIbHOM IUIOCKOCTbEO BTOPOM JHMH3BI [, (puc. 11.3).
Ecnwm 3anana BenmumnHa dy, TO MAKCHMAIIBHOE 3HAUCHHE R!)» TOCTHTACTCS IPU YCIOBUH

!

1
f2==dy(1+—3) (11.9)
4d5
H2 (fz) Hy (fa)
Hl (f])
2 64 R!,
1L —t
1
asep -
-d, dy -d, 02 Ray| —dy dj
T // B
dy

Pucynok 11.3. Ontudeckasi cxema Jia3epHOTO CUHTE3UPYIOILIETO yCTPOICTBA.

Bemuuna R}/ 4a’22 OYeHb Maja, MOITOMY —dy = fr, T.€. CHUCTEMBI C 3aJaHHBIMU
napameTpamu d, U f» HMPaKTUYECKH COBHANAIOT MEXIy co0oil. B ToMm cityuae, koraa nuamerp
NMUH3bl [y OrpaHHMYeH IO KOHCTPYKTHUBHBIM COOOpaK€HUsIM, do (AKTHUECKH 337aHO fr

onpezaensiercs u3 ycionus (11.9).
YMeHblIeHne pPacxoauMOCTH XapakTepu3yercs BUUMBIM yBEJIUYECHUEM

KOJUTMMUPYIOLIEH CHUCTEMbI, T.€. OTHOLIEHHMEM pPacXOJUMOCTH Ha BBIXOJE CHCTEMBI K

pPacXoJUMOCTH Ha BXOj€ (pacXxoJMMOCTH Jiazepa). ITO OTHOLICHHE TAaK)KE€ PaBHO OOpaTHOMY

OTHOIIICHHIO COOTBETCTBYIOIIUX Pa3MEPOB MEPETHKEK, T.€. BEIMYMHE, 0OpAaTHOM MONEPEUHOMY

YBEJIUYEHUIO:

(92 2 1

O @ fp
[lepBas nMH3a KOJUIMMATOpa MOXET OBITh TOJIOKHUTEIBHOW WJIM OTPUIIATEIILHOM.
[IpumeHeHne OTPULATENBHOM JIMH3BI MPEANOYTUTENbHEE, TaK Kak Npd 3TOM JUIMHA
KOJJIMMAaTOpPa YMEHbIIAETCS.
[Tpu pemenuu 3agaun HOKYCHPOBKH JIA3EPHOTO MydYKa B MATHO MAJIBIX pa3MepoB Oyaem
CUUTATh, YTO IMATHOM MAJIBIX PA3MEPOB MOXKET CIYXUTh IEPETSHKKA B JIA3EPHOM IMydKe 3a
doxycupyromieit muH30#t H3. Pa3mep mepeTsikku 3aBHCUT OT KOH(OKAIBHOTO mapameTpa R)3

r= (11.10)
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ITOCJIC JIMH3bI H3. HOHY‘IGHI/IC MHWHHMAJIBHOT'O 3HAa4YCHUA Ré3 3aBUCHUT HC TOJIBKO OT

napamMeTpoB CaMOMl ONTHYECKOW CHUCTEMBI, HO U OT KOH(OKAJIBHOIO MapameTpa HCXOJHOTO
nmydka R, W3 coorHomenwus (11.7) mpu 3amaHHBIX BEIMYMHAX d3 U f3 MOXHO IOJNyYHTh

Ka4eCTBCHHYIO 3aBHCHUMOCTb R)3 OT R),BHJ KOTOpPOH mpeicTaBieH Ha puc. 11.4.
’ r_ ’
MakcumallbHOMY 3HaU€HHIO R;3 COOTBETCTBYET R,y =2(f3 +d3).
Ecmu BenmuumHBl f3 W d3 3agaHbl, TO U IOMYYCHUS MaKCHMAIbHOTO 3HAYCHHS
HEe0O0XO0ANMO, YTOOBI 3HAUCHUE Ry KaK MOXKHO OOJBIIE OTIMYANOCh OT 3HaueHus 2(f3 +d3) B

Ty WIH UHYIO CTOPOHY.
@oxycupyromas JnH3a /13 N0JKHA OBITH MOJIOKUTEIBHOW ¢ HEOONBIIMM (POKYCHBIM

paccrostHueM f3 (puc. 5.4). O4eBHAHO, YTO NEpETSHKKA @3 TEM MEHbIIe, deM OoJblie
PACCTOSIHUE OT MEPETSHKKH JI0 JIMH3bI H3 1o cpaBHeHHIO f3. OIHAKO NMPH YBEIUYCHHU d3
pacTyT pa3Mepbl ONTUYECKONU CUCTEMBI.

R;;-; A

fxds [T o

P

2f5 + ds) R,

Pucynox 11.4. I'paduk kagecTBeHHOI 3aBUCUMOCTH R)3 =/ (R))).

HpI/I O4YC€Hb MAJIBIX pasMepax IICPETHKKH @3, a4 TAKXKE B TOM ClIydac, KOorjla Iy4JOK

OrpaHUYMBAETCA  alepTypod  ONTHYECKUX  JJIEMEHTOB,  HEOOXOAMMO  Y4YWUTHIBATh
IU(PaKIMOHHBIE YBEIMUEHUS pa3Mepa MaTHa. Pa3mep nmsaTHA MOXKHO ONpeAeTuTh Mo (hopmyie

! d’
w3 = | 2;3 +Kﬂ12a2 : (11.11)
3

rae A - JUIMHA BOJIHBI U3JIy4YeHUs Jlazepa, M; R)3 - KOH(OKAIBHBII Mmapamerp mocie

muH3bL, M; K - K03 UUHUCHT, 3aBHCSIINI OT (OPMBI anepTyphl U BHAA PACIPEACIICHNUs
MHTEHCHBHOCTH B 1y4Kke (Tadn. 11.1); ayy, - aneprypHbiii pasmep dokycupyiouteii muse H3,

M.
Tabmuma 11.1.
3naueHus Koo durnenra K .

ap, low | 0,2 0,4 0,6 0,8 1,0 1,2 1,4 1,8 2,2
K 1,22 1,25 1,28 1,34 1,43 1,55 1,74 3,42 3,73

Ecmu dokycupyrontyto nuH3y H3 ycTaHaBiIMBAaTh Ha OOJBIIEM PACCTOSHUU OT JIMH3bI

H,, 10 pa3smep c(hOKyCUpOBaHHOro MNATHa OyaeT MeHble. OIHAKO CTENEHb YMEHBIIECHUS
pa3Mmepa ISTHA C YBEIMYCHHEM d3 OOBIYHO HeBeNMKa. TOJIBKO MpU 3HAYEHUSAX d3 >> f3pas-
MEp MATHA 3aMETHO yMeHblnaercs. CieayeT ydecTb, 4YTO pasMepbl IATHA @3 OyayT
pa3IMUHBIMA  JUIS  pPa3HBIX TIOJIOKEHWM TOJBMXKHOM YacTH  ONTHUYECKON  CHCTEMBI
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CHUHTE3UPYIOLIET0 YycTpoiicTBa. BenmuumHa d3 OyAeT HM3MEHATbCS Ha BEIMUYUHY XOJa

NOJABMKHOM 4YacTH, T.€. JIMHY (OPMHOro HMWIMHApPA. B HEKOTOPBIX CiydasXx H3MEHEHUs
@®3MOTYyT CKa3blBaTbCsl Ha KauecTBe 3amucu u3oOpaxeHus. Ilostomy Heobxoanmo

IIPOU3BOAUTDL PACUECT IIPEACIIbHBIX PA3MEPOB IIsITHA W3 .

3. IPAKTUYECKHUE 3AJJTAYU U YIIPAXKHEHUSA
B kadecTBe NpakTHUUECKOTO 3aJaHUs CTYAEHTAM IMPEMJIaracrcs IMPOU3BECTHU pPaCueT
[IapaMETPOB ONTHUYECKOW CXEMBI JIA3EPHOI0 CUHTE3UPYIOLIEr0 YCTPOMCTBA CUCTEMBI PEKOpAEpa
CtP, onpeenuTh MOTpeOHYIO0 MOIIHOCTD Ja3epa.
Jns 3TOro ciemyer paccyuTaTh MHHUMAJbHBIA TMONEPEYHBIM pa3mep (MEpeTsKKY)
Ja3epHOro Mydka @y 10 BbipaxkeHuto (11.4). Paccuntats KOH(OKaNbHBI mapamMeTp

W, o
pe3onaropa R, (reomerpuyecku R, :—0). Brruvcnuth nonepeyHsld pa3Mmep Iyyka jasepa
0
@y, HA TIABHOM IIOCKOCTH /| TMepBOi JHMH3BI (reoMeTpuueckn oj  =2dyigtp).
Onpenenuts (OKYCHOE pacCTOSHUE MEpBOM JMH3BI f] 1o BbIpaxkeHuto (11.6). Paccuurars
3Ha4YeHHe KOH(OKaNIbHOro mapaMerpa R, mocie mnpeoOpa3oBaHUs IEpPBOM JIMH30H1

KosuuMaropa 1o Beipakenuto (11.7). [IpoBectu nmpoBepky NMpaBMIIBHOCTU pacueTa (HPOKYCHOTO
paccrosiHus f1. s aToro paccuurars 1o BelpaxkeHHIO (11.5) pasmep neperskku Ha TopLax

4 4
J2_ |Rx
’
N Ry
paccuntath (HOKYCHOE pacCTOsiHHE BTOpOW JuH3bI f'. PaccuntaTh KOH(POKATLHBIN MapaMeTp

@p/o. Ecmu @p/o =a/2, 10 f| BBIOpaHO NpaBUIBHO. YUWTHIBas, 4TO [ =

b

R)» nmasepHOro myd4ka nociie BTopoi nuH3bL.. [IpuHuMasi, 4to dy = f5, paccuuTaTh pacCTOSIHUE
d5 1o Beipaxkenuto (11.8). JIns kpailHUX MOJIOKEHUN CHHTE3UPYIOIICH FOJIOBKA MUHUMAIILHOE
M MaKCUMaJbHOC pacCTOSHHSA: d3min =B—d) U d3max =d3min + 4. Onupenenuts
COOTBETCTBYIOIIE MM KOH(OKAIbHBIC MapaMeTpbl My4dka R)3min¥ RhH3max» YUUTBIBAs, UYTO
Ry

Rz = ; Bbruuciauth paccTosHus  d3min M d3max. YYUTBIBas, 4YTO
12932, R
I+ +(2%)
/3 2f3
2

g g AB)(fS+d3)

=B 2, p2

4(f3+d3)" +R);

Ha MOBEPXHOCTU (OPMHOTO IMUIMHAPA IJIsi KpatHUX MOJIOKEHUN CUHTE3UPYIOIIEH TOJI0BKHU 10
BbIpakeHUIO (11.11). CpaBHUTH NOJyYEHHBIE BEIUYHUHBI U CIEIATh BHIBOJ.

. OnpenenuTs pasMepsl MATHA W3 ax U @3 mip TA3EPHOTO IIyUYKa

Paccuntath CKOpPOCTh TpaHCIIOPTHUPOBaHHUA IIJIACTUH Vv, B IIOTOYHOMW JIMHUHU TI0

BeIpakeHuto (10.22). PaccuuTtaTh paauyc 30HBI aKTUBHOT'O BO3JEHCTBUS 00pabaThIBAIOLIETO

2n,, .1, R
m aK o
UCXOJIS U3 TOTO, UTO ,, = PP AR paccynrath KPUTUYECKUN PATNYC 30HBI
\%
n

pacTBopa R

ak >

pajuanbHOrO TeueHus pacTBopa Rz; mo Beipaxkenuto (10.19). PaccumraTe KOIMYECTBO

dopcyHok n mo BeipakeHuto (10.21). PaccuuraTe ckopocTh moToKa mo BeIpakeHUto (10.18).
[Tpu pacderax y4ecTh, 4TO v = 4/ 0 W MPUHATH IFIOTHOCTHh PACTBOPA PABHOW TIIOTHOCTH BOJBI.
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PaccunTtaTh CKOpOCTH HCTE€UEHUS CTPYHM U3 Aywmupyoomed Tpyoku U 1o Beipaxkenuto (10.3).
3Has KOJMYECTBO IYIIMPYIOUIUX OTBEPCTUH B CEKLUUH, CKOPOCTh HMCTEUEHUS CTPyH U3
OTBEPCTHUS U IJIOUIA/b JYHUIMPYIOIIEro OTBEPCTHS, PACCUUTATh pacxo]l pactBopa U( B CEeKLHUH,

d?
_ 0 3
Kak V =ngg nzn U . BelpaszuTs pacxon pactsopa B M-/4.

Ne Pacx. Jnuna labaputs Dok. Jun Paccr ot | Jlunelinoe Mun Anept-it
Bap. nasepa, BOJIHBI KpHCTaIlIa paccr. thopm-To Jasepa | yBEIMYEHHE | paccT. pasmep
2 90 pan | ‘lasepa, | MOTyisTOpA, doxycup. | mumuHApa, | A0 1-if | KoIMM-pa, MEXITy ¢doxycup.

’ A,vxm | axb,vu JIMH3BI, Am JIMH3BL, IB 2i JIMH3BL,

f?; dl M JIUH30U U a Hi
¢dokycup.
JIMH30MH,
B, u

1 421073 1,06 3x73 25 0,42 0,8 4 0,6 0,1-10-3
2 4,4.10-3 1,06 3x65 30 0,42 0,7 5 0,7 0’2.10—3
3 4,0-1073 1,06 4x70 25 0,35 0,8 6 0,6 0,1-10-3
4 3.8 10-3 1,06 3x73 30 0,35 0,7 4 0,7 0.2 10-3
5 421073 1,06 3x65 25 0,42 0,8 5 0,6 0,1-10-3
6 4.4 10-3 0,69 4x70 30 0,42 0,7 6 0,7 0.2 10-3
7 4,0-1073 0,69 3x73 25 0,35 0,8 4 0,6 0,1-10-3
8 3.8 10-3 0,69 3x65 30 0,35 0,7 5 0,7 0.2 10-3
9 421073 0,69 4x70 25 0,42 0,8 6 0,6 0,1-10-3
10 4,4.10-3 0,69 3x73 30 0,42 0,7 4 0,7 0’2.10—3
11 4,0-1073 0,63 3x65 25 0,35 0,8 5 0,6 0,1-10-3
12 3.8 10-3 0,63 4x70 30 0,35 0,7 6 0,7 0,2 10-3
13 421073 0,63 3x73 25 0,42 0,8 4 0,6 0,1-10-3
14 4,4.10-3 0,63 3x65 30 0,42 0,7 5 0,7 0’2.10—3
15 4,0-1073 0,63 4x70 25 0,35 0,8 6 0,6 0,1-10-3
16 3.8 10-3 0,85 3x73 30 0,35 0,7 4 0,7 0,2 10-3
17 421073 0,85 3x65 25 0,42 0,8 5 0,6 0,1-10-3
18 4,4.10-3 0,85 4x70 30 0,42 0,7 6 0,7 0’2.10—3
19 4,0-1073 0,85 3x73 25 0,35 0,8 4 0,6 0,1-10-3
20 3.8 10-3 0,85 3x65 30 0,35 0,7 5 0,7 0,2 10-3

4. ObBOPYAOBAHUE N MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHHE

MynbTUMeIHHBIA Kilacc, o0opyaoBaHHble mnpoekropoM u IIK ¢ ycTaHOBIEHHBIM
IPOrPAMMHBIM 00ECIIEYEHUEM HE HIKE:

1) Oneparmonnas cuctema Windows XP;

2) Kanpkynarop.

5. COIEPKAHHUE OTUETA.
Bce npomexyTouHbie pacueTsl 1 OKOHYATEIIBHBIM PacuyeT ONTUYECKON CXEMBI JIA3€pHOIO
CHUHTE3HUPYIOLIETO YCTPOMCTBA cUCTEMBI pekopaepa CtP.

6. KOHTPOJIBHBIE BOITPOCBI
1) Uto takoe koH(pokambHbli pe3oHaTop? KakoBa ero cxema? OCHOBHOW NPUHIIUII
paboThI?
2) Uto Takoe pacxoauMocTh JlazepHoro nyudka? Kak ona Beruucnusiercs?
3) PacckaxuTe 0 mpomecce CcOrjlacoBaHMs IIydka C M[apaMeTpaMy KpHUcTajlia
MOAYJIATOpA.
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4) Kakum 00pa3oM MOYKHO YMEHBIINUTh PACXOJUMOCTb?
5) Yro Takoe doxkycupyromas nuH3a? Jlns dero oHa mnpeaHazHaueHa? Kakumu
napaMeTrpamu ooiagaet?
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2. https://www1.fips.ru — denepanbHbII HHCTUTYT TPOMBITTUICHHOW COOCTBEHHOCTH [ DJIIEKTPOHHBIN pecypc].
Pexxum noctymna: cBOOOAHBIN.- 3ary. ¢ HKpaHa
3. http://window.edu.ru - EnnHOoe 0KHO m0cTymna K 00pa3oBaTebHBIM pecypcaM: MopTai [ DIEeKTPOHHBINA
pecypc]. Pexxum moctymna: cBOOOAHBIN.- 3ary. ¢ SKpaHa

4. http://cyberleninka.ru/ - HOb KubepJ/lenunka nHay4yHas SJ€KTpOHHAas OMOIMOTEKAa OTKPBHITOTO
noctyna. Pexxum mocTyma: cBOOOAHBIN.- 3ari. ¢ dKpaHa.
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