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1. Llenn nabopaTopHOro npaktukyma

JlaGopaTopHBIi MPAKTUKYM IO TUCHHILTHHE «[IpUKiIagHas ONTHKa» CIYXHUT Ul MPAKTUIECKOTO
HOJKPEIUICHUs JIEKIIMOHHOIO MaTepHajja U NMPUBUTHUSA HaBBIKOB OLIEHKH COOTBETCTBUSA (DYHKIIMOHHPOBA-
HUS U(POBBIX ONTUKO-IEKTPOHHBIX CUCTEM TPEOOBAHUSAM TEXHOJIOTUU PaOOTHl KOHKPETHBIX TPHOOPOB.

JlaGopaTopHble 3aHATHS O TUCHUILIMHE PoBOAATCs B 1a0. A-107 «JlaGoparopust mpukiIaaHON
ONTUKM U OINTHYECKUX H3MEpeHHi» ydeOHo-maboparopHoro kopmyca ¢mmmana ®I'BOY BO «HUY
«MBWN» B . CMOJIEHCKE.

Llens crynenta npu pabote B nabopatopuu no aucuuivinae «[Ipuknagnas onTukay — oTpaboTKa
HaBBIKOB PabOThI C ONTUYECKUMHU YCTPONCTBAMU: TOHUOMETPOM, OOBEKTUBOM, 3pUTENILHON TPYOOi, MUK-
POCKOIIOM.

2. TeopeTuyeckoe BBefieHMe U cocTaB nnabopaTopHoro o6opyaoBaHus

B nporiecce BoIMOTHEHHS JTA0OPATOPHOM pabOTHI TPOU3BOIUTCS paboTa CO CIICTYIOIIUMHUYCTPOW-
CTBaMHU:

1. OOBEeKTHUBBHI, JIMH3BI, IPU3MBI.
2. Mukpockorl.

3. T'onmomerp.

4,

3puTenbHasg Tpyoa.

ONHUCAHME JIABOPATOPHOI YCTAHOBKH

Lenv nabopamoproii pabomsl — OCBOCHUE MPAKTUUYECKUX MPUEMOB M3MEPEHHUs T0KA3aTeNs MpeaoM-
JIEHUS ONITUYECKUX CTEKOJI HA TOHMOMETPE U UCCIIEJOBAHUE JUCTIEPCUU TIPEIOMIISIONINX TPU3M.

3aganue:

1. O3HakoMuThCs ¢ ycTaHOBKOM. [locne pa3perienus mpenoaaBaTenis BKIIOYUTD dJIEKTpUde-

CKO€ NMUTAaHNE U 03HAKOMUTHCS C CUCTEMOI OTCYETa YIiIoB.

2. IlpoBecTu MOBEPKY U IMpU HEOOXOJUMOCTH OTHIOCTUPOBATH YCTAaHOBKY. ABTOKOJIIMMALMOHHBIM
METOJIOM U3MEPUTH MPETOMIISAIONINE YIIIbI 0 3aJaHHBIX PU3M.

3. Jlns 3aJaHHBIX NPU3M U YKa3aHHBIX CHEKTPAJIbHbBIX JMHUNA A U3MEPUTh KOJUIMMAI[MOHHBIM METO-
JIOM YTJIbl Myun,). HAUMEHBILET0 OTKJIIOHEHUS Jiyuel u 1o popmyse (1.1) BBIYMCIUTD 3HaUEHUS TTOKa3aTels
IpeIoMIICHUS M.

VYTIbI Oy, U3MEPSITH, TOBOPAUYMBAs 3pUTENbHYIO TPYyOy BJIEBO M BIIPaBO OT OCH, a 3aT€M YCpel-
HSATb.

4. IToctpouTh 3aBUCUMOCTH N(A) C yKa3aHUEM JOBEPUTEIbHBIX HHTEPBAJIOB U BBIUUCIUTH KOIPU-
LUEHT JIUCIIEPCHUH Ve.

5. YcTaHOBUTH 33JaHHYIO IPU3MY B TOJIO’KEHUE, COOTBETCTBYIOIIEE YTy HAaUMEHBIIETO0 OTKJIOHE-
HUS 11 Ao = 546,1 nm, 3aKpenuTh CTOTUK U U3MEPHUTD YIIIbI OTKIOHEHHUS ®(A) Tydell ¢ JTMHAMH BOJIH: A1
=404,1 nmu A2 = 623,4 um.

BbIuuciuTh yriaoByro Aucnepcuio npu3Mel Ao a1t HHTepBaia AL = A1 — Az.

6. V3meHnsist yron majeHus Jtydyel €1Ha nepBoil rpanu Ha =5 u +10°, MOBTOPUTH U3MEPEHHUS U BbI-
YUCJICHUA 110 II. 5.

7. Iloctpouts 3aBUcUMOCTH ® (A, €1) 1 A® (€1).

8. Cuenatb BBIBOBI IO paboTe U OPOPMHUTH OTYUET.

OIMNCAHUE JIABOPATOPHOM YCTAHOBKH
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Lenvto nabopamopnoli pabomul SBIAETCS OCBOCHHE MPAKTUYECKUX MPUEMOB IOCTUPOBKU ONTHYE-
CKHX CHUCTEM U M3MEpEHUs pa3pelaroleil CiocoOOHOCTH 0ObEKTUBOB M TEJIECKOMUYECKUX CHCTEM Ha OIl-
TUYECKOU CKaMbe.
3AJJAHUE

1. UccnenoBanue 00ObeKTUBA

1. O3HaKOMHTBCS C YCTAHOBKOM, M3yYUTh U HAPUCOBATh CXEMbl U3MEPEHUI (DOKYCHBIX PACCTOSHUN
Y pa3peliaroniei CnocoOHOCTH OOHEKTHBOB.

2. 114 3a1aHHOTO OOBEKTHBA U3MEPUTH T€OMETPUUYECKUE TTapaMeTpbl U OKYCHBIE PACCTOSHUSL.

Ilo pe3ynpraTaM HM3MEpPEHUH MOCTPOUTH HA OJHOM PUCYHKE 3CKH3 OOBEKTHBA U IKBHUBAJIECHTHYIO
CXEMYy.

4. N3mepuTh paspemiaeMble yriibl OOEKTUBA C 33JaHHBIMUA CBETOQMIBTPAMHU JUISI OCEBOM TOUYKH
MPEeIMETHOM MIIOCKOCTH.

ConoctaBUTh MOJIyYEHHBIE PE3YJbTaThl C MPEACIbHBIM pa3pelIacéMbIM YIJIOM, BBIYUCIEHHBIM I10
dbopmyne (2.4).

5. Wsmeputh paszpemiaeMblii yroil 0OBEKTHUBA C 3€JCHBIM CBETO(DHIBTPOM IS BHEOCEBBIX TOYCK
MPEeIMETHOM MIIOCKOCTH.

6. BeraucnuTh paspenannryo cnocoOHOCTh 00bEKTHBA, CeNaTh BBIBOJBI IO paboTe U 0POPMHUTH
OTYeT.

2. UccnenoBaHue TeIECKOMMYECKON CUCTEMBbI

1. O3HaKOMUTBCS C YCTAHOBKOM, U3YYUTh M 3apUCOBATh CXEMY U3MEPEHHI pa3peliaronieil crnocod-
HOCTHU TEJIECKOIIUYECKON CUCTEMBI.

2. J1nst 3agaHHOMN TENEeCKOMUYECKOM CUCTEMBI U3MEPUTH CBETOBBIC TUAMETPhI U (JOKYCHBIE PACCTOS-
HUS 00BEKTHBA U OKYJISIPA.

Ilo pe3ynbraraM U3MEpPEHHMI MOCTPOUTH HKBUBAJIECHTHYIO CXEMY C YKa3aHHUEM OCHOBHBIX IapaMeT-
pOB.

3. CoOpatb cxeMy M H3MEpHUTH pa3peliaeMblii yrojl oObEKTHBA Ul OCEBOM TOYKH NpEeIMETHOMN
IIJIOCKOCTH.

4. BoraucnuTh npeenHblil pa3pemaemMblil yroia oobeTuBa no ¢popmyse (2.4) U CONOCTaBUTh C U3Me-
PEHHBIM.

5. CoOpath cxemMy M U3MEPHUTD pa3perIaeMblil yroi TelIeCKOMMUYECKOW CHCTEMBI.

W3mepeHnus BBIMOIHUTH O€3 U C UCIIOJIb30BAHUEM BCIIOMOTaTeIbHOM 3pUTENbHON TPYOKH.

6. Beruncauts no nonesHoe ysenuuenue TOC.

7. Cnenatb BbIBOJIBI IO pa0OTE U OPOPMUTH OTYET.

ONHUCAHME JIABOPATOPHOI YCTAHOBKH

Lenvro pabomul sBIAETCA N3MEPEeHHE KOd(PPUIIMeHTa IpOoMyCcKaHusi 0ObEKTHBA U OIIEHKA €ro I[Be-
ToTepeauu, a TakKe UCCieoBaHke (PaKTOPOB, BIUSIONIUX HA 3T MAapaMEeTPHI.

3AJJAHUE

1. JInst 3aganHOr0 00beKTHBA M3MepuTh Auametp D, Tommmuy o ocu d u gokycHoe paccrosiHue f'.
HapucoBate 3ck13 00beKTHBA C yKa3aHHEM IapaMeTpOB.

ITo ¢popmymam (3.1) u (3.2) Beraucauth ko3P duitmeHT nponyckanus T, guadparmeHHoe gucio K,
TEOMETPUYECKYIO S U (PU3NUUECKYIO S, CBETOCHILY HCCIIEAYEeMOro 0ObEKTHBA.

2. O3HAaKOMUTbCA C YCTAHOBKOM, OpraHaMmM yIpaBieHHs, pabouuMMM pEKUMaMU ONTHYECKUX U
3JIEKTPOHHBIX Os10KoB. [Tocie pasperienus npenogaBarens BKIOYUTH JIEKTPHUUECKOE MUTAHUE, YCTAHO-

BUTH 3aJJaHHBIC DJIEKTPUUECKHUE PEKUMBI OCBETUTENS U MOAYJISTOPA, OThIOCTUPOBATh U OTPETYIHPOBATh
YCTaHOBKY.
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3apucoBaTh OCHWILIONPaMMY HM3MEPHTEIBHOIO CHUTHAJA C YKa3aHHWEM aMIUIUTYIbl U MEPHOja,
OIPENICIUTH YaCTOTY MOYJISIIHH.

3. U3meputh KOXQPHUIMEHT MPOIyCKaHUuss OOBEKTHUBA B OCJIOM CBETE M COTMOCTABHTH MOIYYCHHOE
3HAQUYE€HHE C PACCUUTAHHBIM (cM. 11.1).

4. Mzmeputh K03 PuineHT npormyckanus 00beKTHBA B KPACHOM, 3€JICHOM M CHHEM CIEKTpPaIbHBIX
JMara3oHax U COCTaBUTh OTHOIICHUS: TciTs, TiTs H T3iTs.

[TocTpouTh 3aBHCUMOCTS T:T; = f(A).

OneHUTh Ka4eCTBEHHO M3MEHEHHE CIEKTPaJIbHOIO COCTaBa M IIBETHOCTU MPOIYIIEHHOTO M3ITyde-
HUSL.

5. Caenatb BBIBOJBI IO pabOTE U OPOPMUTH OTYET.

ONMCAHME JIABOPATOPHOI YCTAHOBKH

Lenvto pabomer BNSIETCA U3yUYEHHE MPUHIIMIIOB NOCTpoeHus: ontuyeckux cucreM (OC) BU3yalb-
HBIX MPUOOPOB, a TAKKE OCBOECHUE NMPAKTHUECKUX IPUEMOB U3MEPEHHSI BUIUMOI'O YBEJIMUYEHUS, YTIIOBOIO
U JIMHEHHOTO MOJIed, pa3MepoOB U IOJIOKEHUSI BXOJIHOTO M BBIXOJHOTO 3pAayKOB U JPYrUX MapaMeTpoB
3pUTEIBHBIX TPYO U MUKPOCKOIIOB.
3AJJIAHUE

1. O3HaKOMUTBCSI CO CTEHIOM, UCCIIEAYEMBIMU NPHUOOPAMH U U3MEPUTEIBHBIMH MPUCIIOCOOICHHUS-
Mu. HaprcoBatb cXeMbl yCTaHOBOK JJIsi H3MEPEHUS TapaMeTPOB 3PUTEIBHON TPYOBI.

ITocne pa3pernieHus npenojaBaress BKIIOUYUTD IEKTPUUECKOE MUTAHUE CTEH/A.

2. CoOpaTb yCTaHOBKHU 110 COCTABJIIEHHBIM CXEMaM U U3MEPUTH YIIJIOBOE MOJIE, IUAMETPbl BXOJAHOIO
U BBIXOJJHOT'O 3pPAa4yKOB, yJaJIeHUe (BBIHOC) BBIXOJHOI'O 3payuka 3pUTeIbHOI TPYObI.

3apucoBaTh Ha0II0Aa€MbIE IPU U3MEPEHUSIX TOJIS.

3. BeuuciuTh BUANMOE yBEJIMUEHUE 3pUTEIbHOIN TpYyObl, POKYCHBIE PACCTOSHUS OOBEKTHBA U OKY-
Jsipa, yIII0BOE MOJe OKYJIsipa U 1uaMeTp MoJIeBOM auadparmsl.

HapucoBate cxemy 3puTenbHON TPyOBI ¢ YKa3aHHUEM anepTypHOW M MOJeBOM auadparm, BXOIHOTO
1 BBIXO/IHOTO 3payuKOB, allepTYPHOTO U MOJIEBOTO JTy4eH.

4. HapucoBaTb cXeMbl yCTaHOBOK JIJIsl U3MEPEHUS TapaMeTPOB MUKPOCKOTIA.

5. CoOpaTb yCTaHOBKH 10 COCTABJIEHHBIM CX€MaM M U3MEPUTh JIMHEHHOE 10JIe, BUJUMOE YBEIHUe-
HUE, TUaMEeTP U YAaJeHHEe BBIXOJHOIO 3payka MUKPOCKOIIA.

3apucoBaTh HaOII0a€MbIE IPU U3MEPEHUSIX TOJIS.

6. ITo pe3ynpraTaM U3MEpPEHUH BBIYUCIUTD NapaMeTpbl 00bEKTHBA MUKPOCKOIA, JTUAMETp MOJIEBOI
nuagparmMsel U Ap.

HapucoBare cxeMy MHUKpPOCKOIA € YKa3aHUEM alepTypHOH U MosieBoi quadparM, BXOJHOTO U BbI-
XOJTHOTO 3pavyKOB, allepTYPHOIO U MOJIEBOTO JTy4eH.

7. Cnenatb BBIBOJBI IO pabOTE U OPOPMUTH OTYUET.

OIMNCAHME JIABOPATOPHOM YCTAHOBKH

Llenvio pabomel ABNSETCA N3yUYeHHE MPUHLUIIOB JACHCTBUS ONTHUYECKUX CBETOBOJOB M HCCIIENI0BA-
HUE UX TEOMETPUUYECKUX MTapaMeTPOB U ONTUYECKUX XapaKTEPUCTHK.
3AJJIAHUE

1.CoOpatb cxeMmy Juisi UCCIIEOBAaHUS F€OMETPUUECKHUX MapaMEeTPOB CBETOBOJAOB. BhINONHUTH HC-
CIIEZIOBAHMSI CTPYKTYPBI TOPILIOB 33JaHHBIX CBETOBOJIOB U U3MEPUTh UX F€OMETPHUECKUE MTapaMeTphI.

HapucoBate 3cKu3bl TOPIOB € yKazaHueM pa3MepoB. OLEHUTh pa3perialonlylo ClIOCOOHOCTh JKIy-
TOB-CBETOBO/IOB.

2. Cobpath cxeMy i UCCIENOBaHMS COCTOSHUS MOJSPHU3ALUN HU3JIyUYE€HUS U U3MEPUThH CTENEHb
MOJIAPU3ALIMU U3JTYUEHHUS JJa3epa Ha BXOJIE U BBIXOJIE CBETOBO/A.
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3. Cobpatb cxeMmy Juisi u3MepeHus kKoddduimenTa mpormyckanus ceeroBoja. Mameputb ko3 durm-
SHT MPOITYCKAHUS ¥ BBIYUCIIUTD MTOKA3aTENb OCIA0JICHUS N3TyYeHUS Ha SIUHUITY JUTUHBL.

4. CobOpaTh cxeMmy Uil U3MEPECHHUs paclpelleieHUs] CHIIbI CBEeTa Ha BBIXOZE CBeTOoBOjAA. V3Meputh
CHIIy CBETa, (DOPMHPYEMYIO CBETOBOJIOM IO Pa3HbIM HAIPABJICHUSM MPOCTPAHCTBA, U MOCTPOUTH WHIH-
KaTpUCY pacIpeeeHusl.

I[To pe3ynbTaTamMm U3MEpPEHUI ONIPEEIUTh YTIIOBYIO allepTypy CBETOBO/IA.

5. OLeHUTh KPUTHYECKH MOJTyUYCHHBIE PE3YIbTATHI, CICTIAaTh BHIBOABI H OPOPMHUTH OTYET.

ONMCAHME JJABOPATOPHOM YCTAHOBKH

Heﬂb}O HGCI’}’IOﬂLI/;eﬁ pa6ombl SABJICTCA U3YUYCHUC IMTPHUHIUIIOB ITIOCTPOCHHS TCICCKOIIHU-
YCCKUX CUCTECM M UCCJIICAOBAHUC UX OCHOBHBIX XAPAKTCPUCTHUK METOJaMHU MAaTCMAaTHUYCCKOI'O
MOACIINPOBAHUA.

3AJJIAHUE
MopenupoBanue Teneckonudeckon cucremsl Kemepa

1. BkmounTh KOMIbIOTEp U 3arpy3uTh nporpammy «LAB-TOSy». O3HakoOMHUTbCS C UHCTPYKLUEH —
BBIBOJUTCS HA AUCIUICH.

2. JIns 3a1aHHBIX BUAUMOTO YBEIMUYEHMS, TUaMETPa, BHIHOCA BXOJHOIO 3payka, yIrJIoBOro MOJs Te-
JIECKOITMYECKOM CHCTEMBI 1 JOKYCHOTO PACCTOSHUS TIEPBOM JIMH3BI BEIYUCIUTH KOHCTPYKTHBHBIE M ONTH-
YeCKHEe apaMeTphl JINH3 U CUCTEMBI.

3. IlocTpouTh SKBUBAJIEHTHBIE CXEMBI JIMH3 U CXEMY TellecKonnyeckoi cucremsl Kemnepa ¢ ykaza-
HUEM CBETOBBIX AMAMETPOB JIMH3 U PACCTOSHUN MEX1Yy ONTUYECKMMU OBEPXHOCTSAMH.

[Toctpouts Ha cxeme TOC TpaeKTOpHH UEAIbHBIX allePTYPHOTO U MOJEBOTO JTyyeH.

4. Paccuntath X0J 3-X JEHCTBUTENbHBIX Jydeld C OTHOCHUTEJIbHBIMH KOOpAMHAaTaMH Ha
BXxo/iHOM 3pauke p =0,1; 0,7; 1 1y Tpex JJIMH BOJIH Ae, AP U Ac’ U IMOCTPOUTH 3aBUCUMOCTH yT-

JI0BOI abeppaliny BHILIEAIINX Jydel B cucTeMe KOOPAUHAT Ada(p).

[Toctpouts Ha cxeme TOC TpaeKTOpHIO NEHCTBUTENBLHOTO alepTypHOro jyda AJis JJIUHBI BOJIHBI
Ae.

5. V3MeHHTh pacCcTOSHUE MEXIy KOMIIOHEHTaMu O23 Ha +2 MM U TOBTOPUTH ISl JUTUHBI
BOJIHBI Ae PACUeT COTJIACHO II. 3aJaHuA 4 .

6. OueHUTh pe3ynbTaThl UCCIENOBaHUM yrioBoi abeppaunuu jydeid. Crenartb BBIBOJBI U
oopMHUTH OTYET 1O paboTe.

MonenupoBaHue TeIecKomuueckoit cucreMsl [ anumnes
Pabota BeImonHsIeTCs coryacHo 3amanuio (2.1), rae Bugumoe yBenumdenne TOC 3amaroT moJI0KH-
TENBHBIM.

OIMNCAHME JIABOPATOPHOM YCTAHOBKH

Llenvio nabopamopHou pabomul SBISETCA pelIEHUE OJHOW M3 3a]ad aHajau3a ONTHYECKUX
CUCTEM — TOJyYEHHUIO KOJIMUYECTBEHHBIX JAHHBIX 00 OCTATOYHBIX abeppalusx ONTHYECKOro KOM-
noHeHTa. Llenbro paboTHl sABIsIETCS MPUOOpPETEeHNE HABBIKOB MPUMEHEHUsI METOJO0B MaTeMaThye-
CKOTO MOJIEJIMPOBAHMS JUIsl pELICHUs 3a/1a4 MpoeKTHpoBaHus ontuyeckux cucrem (OC).

3AJJAHUE

1. HapucoBaTh 3CKM3 3aaHHOTO KOMIIOHEHTa C YKa3aHHEM OCHOBHBIX Pa3MEPOB U MOATOTOBUTH
UCXOJHBIC JAHHBIE 71 BBOJA.

2. Ilo pa3pernieHnIo NpenoJaBaTelis BKIIOUNTh KOMIIBIOTEP U 3aITyCTUTh IIPOTrPAMMY.
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3. BBecTu MCXOAHBIE TAHHBIE U COTJIACHO YKAa3aHUSIM, BBIBOJUMBIM Ha JUCIUICH, BBIIOJHUThH pac-
YETHBIE UCCIICIOBAHUSL.

Pe3ynbrarel pacueToB abeppaiuii npeacTaBUTh B TaOIUIAX U HA PUCYHKAX.

4. o pe3ynbTaTam pacueToB HAPUCOBATh HKBUBAJICHTHYIO CXEMY KOMIIOHEHTa, COBMECTHB €€ C 3C-
KH30M.

5. BBIMHUCIUTH XpOMATU3M TOJIOKECHUS U C(HEPOXPOMATH3M.

6. OdbopMUTh ONTUYECKUH BBIITYCK U CIETIaTh BHIBOABI O KAUECTBE HCIpaBICHUs adepparuil.

3. NepeyeHb NabopaTopHbIX paboT U MeToAUYECKME PeKOMEeHAALNU MO BbINOSTHEHUIO
pabouyero 3agaHus

JlabopaTopHbIil MPaKTUKYM BKJIFOYAeT / J1a0OpaTOPHBIX PadoT:
Pabouee 3aganue Ha 1a0OpaTOPHBINA TPAKTUKYM:
Cemectp 5:
JlaboparopHast pabora Nel. M3mepenue mokaszaTelss MPEIOMIICHUS CTEKOJ W YTJIOBOW JHCIEPCUU
MIpU3M Ha TOHHOMETpE.
JlaboparopHast padoTa Ne2. M3Mepenue paspeniarieid CiocoOHOCTH 00BEKTUBOB U TEIECKOIMMYECKOM
CUCTEMBI.
JlaboparopHast pabota Ne3. M3mepenne kodhduirenTa nponyckanus 00bEKTUBOB.
JlaboparopHas pabota Ned. MccrenoBanue BU3yaabHBIX ONTHYECKUX TPHOOPOB.
Cewmecrtp 6:
JlaboparopHas pabota Ne5. HccienoBanue XapakTepUCTHK CBETOBOIOB.
JlabopaTtopHas padota Ne6. MoaennpoBanue Ha DBM Teneckonu4eckoi OnTHIYeCKOM CUCTEMBI.
JIaGoparophas padora Ne7. Mccnenoanue Ha DBM octarouHblx abeppaluii oNTHYECKOro KOMIIOHEH-
Ta.

["aBpunenkoB B.A. Metonnyeckue yka3anus k j1abopaTopHbeIM paboTtam no aucuuruinae "Ilpu-
kiagHas ontuka". Cmonenck, [OY BITO COMDBU (TVY), 2009- 40 c.

3ammTa Ja060paTOpPHBIX padoT.
3. KoHTpo/bHBIE BONPOCHI

JIaGoparopHas pabota Nel:

1. Kak onpenenuts MapKy cTekia, i3 KOTOPOro U3roTOBJI€HA pu3ma?

2. HapucoBatrb cxeMbl U3MEPEHHUSI yTJ1a IPU3MBI U YIJ1a HAUMEHBILIEr0 OTKJIOHEHUS JTy4deH.

3. Kakyro ontuyeckyo AeTajab Ha3bIBAIOT MpesioMisomel mpusmMoit? O0nacTu npuMeHeHHs! Ipe-
JIOMJISOLUX TTPU3M.

4. YUemy paBHa MOTPEUIHOCTh U3MEPEHUS TIOKa3aTels npesnomiienns crekia? CooTBETCTBYET JIM OHA
JUTEPATypHBIM JaHHBIM?

5. Kax 1 mouemy U3MeHsIeTCsl yrojl OTKIOHSHHS JIydell o TIpy U3MEHEHUH yTiia MajeHus €17

6. OT KakuX apaMeTpoOB IPU3MBI 3aBUCHUT €€ YIJIOBask AUCTIEpCUsi?

7. Kak u moueMy U3MeHSETCS yriIoBasi TUCTIEPCHsI PU3MBI IPY M3MEHEHUH yTJia MaJeHus €17

1. Kak ycTpoeHsl 3puTenbHas Tpyba U KOJITUMaTop roHuoMepa-cektpomerpa? Hapucosats ux on-
TUYECKUE CXEMBI.

2. B 4yem 3akimroyaeTcs M Kak OCYLIECTBIIIETCS FOCTUPOBKA TOHHOMETPA-CIIEKTPOMETPA MEPE U3Me-
penusimMu?

3. Kak cunThIBaIOT MOKa3aHUs yIila IOBOPOTA 3PUTEIBHOM TPYObI MM MIPEIMETHOTO CTOJINKA?

10
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4. Yto noHMMAaIOT noj "yrjaomM OTKJIOHEHHUs" M "YrJoM HauMEHBIIEro OTKJIOHEHUS'" Jydeill B pHU3-
Mme?

Kak Haxomat v u3MepsItoT yrojl HAUMEHBILETO OTKJIOHEHUS JIydeill Tpu3Moii?

5. Kak peanu3yrorcs KOJUJTMMALMOHHBIM M aBTOKOJUIMMALIMOHHBIA METOJbI M3MEpPEHHUs Yriia
HAaUMEHBIIETO OTKJIOHEHUS?

JlaGopaTopHas padota Ne2:

2. [Mouemy npu u3mepenuu pasperaronieit cnocoonoctu TOC pekoMeHyeTcsi IPUMEHSTh BCTIOMO-
raTeJbHyI0 3pUTEIbHYIO0 TPYOKY?

3. Kak u mouemy m3meHsieTcst paspenaromas crnocooHocts OC i pa3HbIX TOYEK MO ?

5. Kak BummMoe yBeIMueHHUEe OKYJsIpa BIMSET Ha pa3peniaronryro cnocoonocts TOC?

6. date onenky ucciemyemoit OC ¢ TOUKM 3peHUs €€ KauecTBa.

7. Yto moHUMAIOT Mo/ pazpeniaroiiei crnocooHocTsio OC 1 KOMIOHEHTOB?

8. UTO MOHMMAIOT N0 TTOJIE3HBIM YBEITMUYEHUEM TEJIECKOTTMYECKON ONTHYECKON CUCTEMBI?

1. UTo moHMMAIOT MO/ pa3peliariieil CocoOOHOCThI0 00BEKTHBA?

Kak omeHnBaioT pazpemaronyro crnocooOHOCTh?

2. Kakue 371eMeHTHI U y3JIbl ONITUYECKOM CKaMbH MPUMEHSIOT MPU U3MEPEHHIX pa3pelaronieii cro-
coOHOCTH 00BEKTHBA?

Kak ycTaHaBnuBarOT 3TH 3JIEMEHTHI OTHOCUTENIBHO JIPYT Ipyra?

3. Kakue 371eMeHThI U y3JIbl ONITUYECKONW CKaMbH MPUMEHSIOT NIPU U3MEPEHMSIX pa3pellaroieii cro-
COOHOCTHU TEJIECKOMTUYECKOM CUCTEMBI?

4. Kakue onepanuu, U B KaKoi MOCI€A0BAaTEIbHOCTH BBIIIOJIHAIOT HA CTAJUH MOJATOTOBKU TOW WU
WHOU U3MEPUTEIIBHON CXEMBI?

6. Kakum TpeboBaHUsAM JOKEH yIOBIETBOPITh U3MEPUTEIBHBI MUKPOCKOIT U €70 0ObEKTHUB?

7. Kakum TpeboBaHUsAM JOKHA YIOBIETBOPITH BCIIOMOTaTeNbHAsI 3pUTeIbHas TpyOa?

JIaGoparopHas pabota Ne3:

1. OT kakux nmapameTpoB (KOHCTPYKTHUBHBIX, CXEMHBIX M JIp.) 3aBUCUT MHTETPaJIbHbIN K03)Puim-
€HT NPOITYCKaHUs U €T0 CIIEKTPAIbHOE paclpeneicHue?

2. UTto moHMMAIOT MO/ IIBETONEpeiaueii 00beKTHBa?

3. [IpuBecTH KpaTKyr0 XapaKTEpUCTUKY UCCIIEyeMOro 0ObEKTUBA C TOUKH 3pEHHsI €r0 SIHepreTuyie-
CKHUX I1apaMeTpOB.

4. B KakOoM COOTHOILIEHUH (IIOYEMY) HaXOAATCS PACCUUTAHHOE M U3MEPEHHOE 3HauYeHUs Kodhduim-
€HTa MPOIyCKaHus?

5. UTo MOHMMAIOT O] FTE€OMETPUUECKOM U (PU3NYECKON CBETOCUIION ONTHYECKOM CUCTEMBI?

6. B kakom cooTHolIeHNH (MT0YeMy) HaXOAATCs KOAd(pGUIUEHTHI POITYCKAaHUS JIMH3 U KOMIIOHEHTa
B 1eJIOM?

7. I3MeHHUTCS M LIBETHOCTH U300paKeHUs, MOTYy4aeMOro Ipy MOMOIIHN JaHHOTO 00beKTUBA?

1. Kak onpenenstor koagduuueHt nponyckanuss OC pacueTHbIM ImyTem?

2. Kax m3mepsitot ko3 duiuent npomyckanuss OC?

3. Kakue OJ0KH cOaepKUT U3MEpUTENbHBINA cTeHa? VX Ha3HaueHue?

4. TloueMy mpu H3MEpPEHMSIX AMAMETP CBETOBOIO Iy4YKa Ha BBIXOJE KOJIMMATopa

JI0JKEH OBITh MEHbIIE TUaMeTpa BXOJHOI0 3payka 00beKTHBa?

5. Kakue onepanuu ¥ B Kakoil ocie10BaTeIbHOCTH BBIIOJIHAIOT MPH MOJATOTOBKE CTEHJa K pado-
Te?

JlabopaTtopHas pabota Ne4:
1. COoOTBETCTBYIOT JIM PE3YJIbTAaThl U3BMEPEHUI TEOPETUUECKUM IIPEAITOCHUIKAM?
2. Kak 0OBSICHUTH Pe3yJbTaThl N3MEPEHHI TTapaMETPOB 3PUTEIBHON TPYObI (MUKPOCKOIIA) C 0OBEK-
TUBAaMH U OKYJISIpaMH Pa3HOTO yBEITHUCHHS?
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3. U3meHnsieTcs 11 BUAMMOE yBEJIMYEHHE MUKPOCKOIIA IIPY U3MEHEHUU PAcCTOSTHUS aK-
KOMOJIAIINH TJ1a3a OT 0eCKOHEYHOCTH 10 250 mm?
4. Kak U3MEHSIOTCS yIJI0BOE 0JIE, BUAMMOE YBEIMUEHUE, TUAMETP U yJAJIEHUE BBIXOJHOIO 3payKa
3pUTENBbHOMN TPYOBI IPH ee nepeoKyCHPOBKE Ha KOHEYHOE pacCcTOsTHUE?
5. Kak u3MeHs0TCs TMHENHOE 110J1€, BUUMOE YBEIUUEHUE, TUaMETP U YAAJIEHUE BBIXOIHOTO 3pay-
Ka MUKPOCKOTAa MPH U3MEHEHHUH JITMHBI TyOyca?
6. Kakum obpazom obecrieunBaeTcss BO3MOXXHOCTh HAOJIOJICHUS B BU3YaJIbHBIE IPUOOPHI aMeTPO-
MUYECKUM ria3zom?
7. YTo MOHUMAIOT MOJ] YUCIIOBOM anepTypoil Mukpockomna? Kakoii KOMIIOHEHT €€ onpenensier?
1. Kakne komnoneHTsl conepkuT OC MUKpOCKoMa (3pUTeIbHON TpyObl)?
2. I'me B MuKpOCKone (3pUTENbHON TPyOE) pacmoyiaraloTcsi U U4TO OINpPENeNsIoT anep-
TypHast ¥ ojieBast quadparmoi?
3. UTo NOHMMAIOT MOJ BXOAHBIM U BBIXOJHBIM 3paukaMM MHUKpOCKona (3pureiabHoi TpyOsl)? I'ne
OHHU PACTIOIOKEHBI?
4. Jlna gero npumenstoT npudop KOauna, nuaamerpsr Pamcaena n Yarckoro, mmpoKOyTOJIbHBINA
kosunmaTop? Kak ou yctpoeHbl?
5. Kak u3mepstoT quameTp U yAaJleHHe BBIXOIHOTO 3payka MUKPOCKOMa (3pUTEIbHON TPYyOb)?
6. Kak u3mepsroT 1uaMeTp BXOJIHOTO 3payka 3pUTeNIbHOM TpyOsI?

JlaboparopHuas pabota Ne5:
. Kakue ontuueckue netanu Ha3bIBalOT CBETOBOAAMHU?
. 1o kakuM TIpU3HAKaM ¥ Ha KaKUE TPYIIIBI KIACCUPUITUPYIOT CBETOBOIBI?
. Kakue daxTopsl onpenensoT noTepu cBeTa B CBETOBOAAX ?
. Kakue QaxTops! onpenenstor qenoaspu3aliio CBETa B CBETOBOIaX?
. Kakue mapameTpsI )KryTOB-CBETOBOOB OMPEICIISIOT UX Pa3pelIatollyl0 CHOCOOHOCTH?
. Kakue QaxTopsl onpeaensoT yriaoByro anepTypy cBeToBoaa?
. Kakue daxrops! onpenenstor Gopmy KprUBOii CHUIIBI CBETa CBETOBOAA?
. [louemy cepaueBrHa u 000J104Ka MOHOBOJIOKHA UMEIOT HE OJIMHAKOBYIO SIPKOCThH?
. C yuerom kakux (pakTOpOB BHIOUPAIOT TUAMETP CEPALEBUHBI U TOJIIMHY 00OJI0YKH CBETOBOIA?
10. Kak m3MepsitoT U Kakue MOJYJIH, ONTHICCKUE KOMIIOHEHThI U MEXaHHYECKHUE Y3JIbl UCTIOJB3Y-
FOTCSI IPU U3MEPEHUSIX
T€OMETPUUYECKUX MapaMeTPOB CBETOBOIOB?
Kkod¢duUlMeHTa MPOMyCKaHUs CBETOBOIOB?
CTETIEHH TOJISIPU3AIIMU U3TyUYeHHUs Ha BXOJIE M BBIXOJI€ CBETOBOIA?
WHJIMKATPUCHl HAITPBJICHHOCTHU MPOMYIIEHHOTO OTOKA?
11. Kak omnpeenstoT yriioBylo anepTypy CBeToBoa?
12. Kakue TpeboBaHUs NMPEABIBIAIOTCSA K (POTOMPUEMHON YacTH yCTaHOBKU?

O 001N DN~ WK —

JIaGopartopHas pabota Neb:

1. Kakue aGeppanuu BIMSIOT Ha XOJ] OCEBBIX U M0JeBbIX Jyueit B TOC?

2. Kaxk o1ieHuTh XpOMaTHYECKYIO abeppaiuio?

3. Kak usmeHsieTcsi BOIHOBOM ()POHT IydKa OCEBBIX Jy4el, MPOXOASIIUX 4epe3 Haealb-
HYIO U PEAJIBHYIO TEJIECKOINYECKUE CUCTEMBI?

4. Kak u3MeHseTcs X0/ Jiydel ITpU U3MEHEHUH PAaCCTOSTHUSI MEXKly KOMIIOHEHTaMu ?

5. Kakue 3HaueHus abeppanuii Jydeil B TEJIECKOMMYECKON CHCTEME MOKHO CUMTATh JOIY-
CTUMBIMU?

6. Kak ucripaBmnsitor abeppaiiuii 0CeBbIX JIydeit?

1. Jlos yero B onTUKE BBOJAT MpaBuia 3HaKOB? Kak onpenenstoT 3HaKu OTPE3KOB U YIiIoB?

2. Kak BKIIIOYMTH U BBIKIIOYUTH KOMIIbIoTEp? Kak 3arpy3uts nporpamMmy?

12
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4. Kakyro OC Ha3bIBalOT TelaecKonu4yeckoi? Uem OTIIMUAIOTCS TEIECKOMUYECKHUE CUCTEMBI
Kennepa u 'anunes?

7. Kakue BemMUuHBI ONPEACIIAIOT B Pe3yJibTaTe pacyera?

JlaboparopHuas pabota Ne7:

1. ChopmynupoBath onpeneneHnss MOHOXPOMATHYECKHX M XPOMAaTHYECKUX abeppanui.

2. [lepeuncnuTh TUIIBI MOHOXPOMATHYECKHUX abeppalnii u chopMyIUPOBATh UX OMPEICICHHUS.

3. [lepeyuciuTh TUIIBI XpOMATHUECKUX abeppalinii 1 chopMyIUpOBaTH UX OMPECIICHUS.

4. Yro noHuMarot noj abeppauusMu 3-ro Mopsiika U OCTaTOUYHbIMHU? B KakoM COOTHOIICHUU OHU
HaxoaaTcs?

5. Kak ucrpaBisitoT ceprudeckyro abeppanuio? XxpoMaTu3M MoJ0XKeHUsA? Ipyrue abeppauu?

6. Kak oneHuTh KauecTBO KOppeKLuu abeppalnii KOMIIOHEHTa?

7. Kakue 37€eMeHThI BKIIIOYAET ONTHYECKUI BBITYCK?

9. Kak u300pakatoT ocrarounsie abepparuu Ha rpadukax?

10. Jl5i yero B oNTUKE BBOAAT IpaBuiia 3HaKOB? Kak onpenensitor 3HakKu OTPE3KOB U yTIIIOB?

11. Kak BKJIIOYHTH U BRIKIIOYUTH KoMIIbIOTep? Kak 3arpy3uts nporpammy?

12. Kak Ha4yaTh, IPUOCTAHOBUTH, & 3aTEM MIPOIOJIKUTH BBHIITOJIHEHUE MPOTPaMMBbI?

13. Kakue napameTpbl KOMIIOHEHTA OTHOCST K UCXOAHBIM JTAHHBIM?

14. Kakue BeIM4MHBI ONPENENAIOT B pe3yjbTaTe pacuera?

13
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1. Uenwu n 3apaum, ob6bem nNpakTn4eCKux 3aHATUA NO AUCUMUNIINHE

[lenp nmpakTHYECKUX 3aHATUN 110 quciuIuIMHE «IIpUKnanHas onTUKa» — 3aKperieHUe JIEKIUOHHOTO
MaTepHaga AUCUUIUIMHBL, 00yuYeHHE CTYIEHTOB MPAKTUYECKON CTOPOHE KOMIIETEHLINH, 3aKPEIICHHbIX 3a
JNUCHUIIIINHOH.

JU1a [OCTHKEHMS IIOCTaBICHHOM LIEJIU Ha IPAKTUYECKUX 3aHATHAX PELIAKOTCS CIEAYIOIUE 3a0a4u:

- aHAJIU3 YCTPOMCTB NPUKJIIAJHON ONTUKU;

- CHHTE3 yCTPOUCTB NIPUKJIAIHON ONTHKU;

- pacyeT ONTHYECKUX YCTPOMCTB IPUKIIAIHOMN ONTUKH;

- paboTa ¢ ONTUYECKUM 000pYyI0BaHUEM NPUKIIAJHONW ONTUKH.

O0beM NpPaKTHUUECKUX 3aHATHH — B COOTBETCTBUHM C pabouell mporpammon aucuuiuiuibl «IIpu-
KJIQZHAsl ONTHKA».

2. 3agaHunA Ha NpaKTU4YecKue 3aHATUSA NO AUCLUNNUHE

HGJII) MMPAKTUYCCKUX 3aHATHH 110 AUCHUIUINHE — 3aKPCIJICHUC JICKHMOHHOI'O MaTCprajia AMCIHUIIIINHBI,
o6yquHe CTYACHTOB HpaKTquCKOﬁ CTOpPOHC KOMHCT@HHHﬁ, 3aKpPCIIJICHHBIX 3a HHCHHHHHHOﬁ.

3agaHus HA MPaKTHYeCKHe 3aHATHSA MO TUCIHUILINHE

Cemectp 5

B OuonornyeckoM MHUKpPOCKOIE MOT'YT ObITh YCTAHOBJIEHBI aXpOMaTUYECKHUE OOBEKTUBBL: a) 4 X
0,12; 6) 10 x 0,25; B) 40 x 0,65; 1) 100 x 1,25 MU (ummepcusi) u okynspsl ¢ yBenuueHuem: [ o*=4; 10;
16; 20; 25. Onpenenutpb MOJNE3HOE YBEIMUYEHUE MUKPOCKOIA ISl KaXXA0ro 0ObEKTHBA M yKa3aTh PEKO-
MEHJ1yeMble OKYJISPBI.

B MeramiorpadguueckoMm MUKPOCKOIIE, IJIMHA TyOyca KOTOPOTO paBHAa 0ECKOHEYHOCTH, MOTYT OBITh
ycraHoBJIeHbI 00bekTuBBL: a) f'=40 MM, NA=0,10; 6) f’=25 mm, NA=0,20; B) f’=10 mm, NA=0,5; 1) f'=4
MM, NA=0,85 u okymspsl ¢ yBenudeHueM ['o*=6,3; 10; 16; 20; 25. Onpenenurs Moje3HOe YBEIUUCHUE
MHUKPOCKOMA JJIsi K&KI0ro 0ObEKTHBA M yKa3aTh PEKOMEHyeMble OKYJISpPbI, €ClIM (POKYCHOE paccTos-
HHE TyOycHOM nuH3HI f 1,=250 MMm.

B GmonornyeckoM MHKpOCKOIE YCTaHOBIEHBI 00BbeKTHB 40x0,65, okymsp [ o=10" u monesas nua-
¢parma Dn=18 MM. Onipenienuth IUHEIHOE 1M0JIe M TUaMEeTp BBIXOJHOTO 3payKa.

Jlnis HaOmroieHnst 00beKTa MCmob3yerces ayna ¢ f7=25 mm. OnpenenuTs BUANMOE YBEIUYCHUE JTY-
IIBl, €CJIM 3PavyoK IJ1a3a pacloioXkKeH: a) B 3aJHell ¢okanpHOU miaockocTy; 0) Ha paccTosHUM 10 MM; B)
Ha pacctosauu 30 Mm.

Onpenenuts npezen pa3peleHns MUKPOCKONa MPU  UCMOJIb30BaHUN 00bekTHBOB: a) 10 x 0,30; 6)
25x0,50; B) 60 x 0,85, ecitu A=0,55 MKM.

B wmukpockorie ucnoib3yroTes o0bekTHB 10 X 0,30 w okymap ¢ [ o=10" m yriaoBeIM mojem
200x=30°. OnpenennuTs yBeaIuueHUEe MUKPOCKONA U JIMHEITHOE ToJIe.

OnpenenuTh yrIIOBOW TpeleN pa3penieHus 3puTeNIbHON TpyObl ¢ [:=8* m nmamMeTpoM BBIXOJIHOTO
3pauka D'=4 mm, onpenensiembiii: a) nudpakuueii; 6) BO3MOXKHOCTSIMHU Tia3a.

B 3putensnoii Tpyoe ¢ I'+=-10%, 20=6° u D'=2 mm ucnonb3yercs okynsp c foc=25 MM; BXomHOH
3payoK pacronaraercs mepen oObekTHBoM a,=-0,7- fis Onpeaenuts nuaMeTp TOHKOTO OOBEKTHBA,
obecnieunBaroIIero: a)ko=1; 0) ke=0,5.

3putenbHas Tpyoa ¢ ['+=8%, yrioBbiM monem ©=6° u D'=5 MM ucronb3yercs s HaOIIOICHUS
NPEMETOB, yIaJIeHHBIX Ha paccTosiHue P=3 kM. Onpenenuts pazMepbl JMHEHHOTO MOJIs U Mpesien pas-
pelIeHus, onpeaesieMblii BO3MOKHOCTSIMU TJia3a.

OmnpenenuTs yrioBoe IMoJie U JaHHbIE /Il KOHCTPYUPOBAHUS 3pUTeNbHON TpyOs! ["anmunes npu 3a-
nanubIx: ['7=4%; D'=5 mm; D=40 mm; D: f’=1:4; rna3 ynaneH ot okyispa Ha paccTostHre 20 MM.
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3purenbHast Tpybda Kemiepa umeer I'r=-8%, l:0c=225 MM; S'rox=0,4- fox; S'p=11 Mmm. Onipenenutsb pac-
CTOSIHHE OT TOHKOTO OOBEKTHBA JIO BXOJHOI'O 3payKa.

3putenbHas TpyOa ¢ JIMH30BOM oOopaunBaroieii cuctemont umeer: [=12%; =25 MM; S Fox=15,2
MM; Skox=7,5 MM; D'= 4 MM; 1,c=300 mm; Ko=0,8; 201=5°;, ap=-15 mm. OnpeneinTh KOHCTPYKTUBHBIC
apaMmeTphl.

OnpenenuTh KOHCTPYKTUBHBIE MapaMeTphl 3pUTEIbHON TpyObl [ammnes mo 3amanubM: [:=2,5%;
2m1=5°; D'=3mm; @'p=15mm; 1:=36 mm.

Onpenenuth KOHCTPYKTHBHBIC MTApaMETPhI 3pUTEIbHOM TpyOsl Keriepa ¢ CHMMETPUYHON JTHH30-
BO# oOopaunBaroliei cucremoit o 3amanueiM: 17:=10%; 2m1=5; D=4 mM; |0c=400 MM; k0=0,8; t=-12
MM; f5o=20 MM; S'Fox=9,3 MM; SFox=-6,7 MM.

3putenbHas Tpyda ¢ DOII umeer: [+=5%; ,=-0,6%; Dp=20 MM; l,on=36 MM; l:0c=260 Mm; ap=0;
ap=12 mm; D=30 mm. Onpenenuts fo5, Tor, 200, 2m, Dos 1 Dox.

OnpenenuTh OCHOBHBIC XapaKTEPUCTHKH W JAaHHBIE JUII KOHCTPYHUPOBAHHS JBYXJIMH30BOTO TeJje-
o0bekTHBa, ecnu 3aaanbl: f'=100 mm; x—=0,8; 20=10° D: f’=1:4; k,=1; onThU4eckas Cuiia OTPHUIIATEIIb-
HOH JIMH3BI MUHMMAJIbHA.

Cemectp 6

VYka3aTh MOJIOKEHHE aIlaHAaTHYEeCKHX TOYEK BOTHYTOHM cdepuueckoii moBepxHocTd (r=-100 Mm),
pasnensroniel onTudeckue cpeasl: a) N=1,5; n’=1; 6) n=1; n'=1,5.

BbraucnuTs BTOpOH paauyc ariaHaTUYeCKOro MEHHUCKa MmpH ycioBud, 4to S1=0; ni=ns=1; n;=1,5;

X ,
BaM = n2 . OHpe,I[CJ'II/ITb S2H II0Ka3aTb, KaKuec a6eppau1/n/1 3'FO IopsaKa OTCYTCTBYI-OT B 3TOM MCHHUCKEC.

BeruucnanTe paamycsl amiaHaTUYECKOro MEHUCKA MPH yClIoBUH, 4TO S1=-50 mm; N1=n3=1; n,=1,5;

X ,
Bay =No; dayv=5 MM. Onpenennts S* 1 Mokasark, Kakke abeppaly 3-ro mopsijka OTCYTCTBYIOT B Me-
HUCKE.

PacCunrarp amaHaTH4eCKHII MEHUCK C MCIPABICHHBIM aCTUIMATU3MOM 3-TO MOpsiAKa MpHU yCio-
BHU, 9TO S1=-50 MM; N1=N3=1; N2=1,5; dav=5 Mm; B;,(M =1.

Onpenenuth ocHOBHBIE mapameTpbl P, W u cymmer 3eiinens Si,...Ss chepudeckoro 3epkana mnpu
ycinoBuH: S1=00; r=-50 mm; t=0; h1=f’=1.

Beraucnute abeppanuu 3-ro mopsaka cepruueckoro 3epkaia MmpH yciaoBUH: S1=w; =-50 mm; D: f/
=1:5; 20=6°; B1=1; h1=f’=1, eciu: a) t=0; 6) t=-50 mm.

BBIYMCIUTE XPOMATH3M IMOJOKEHHUS TIOCKONAPaIeIbHON [UIACTHHKU TONMIIUHOK d=30 MM, ecinu
OHa BBINOJHEHA U3 cTekia: a) K§; 6) @1; B) TDS.

Boeruncnute 3Hauenus P u W ToHKO# TMH3BI TIpH pa3HBIX 3HaUYeHusx N: a) 1,6; 6) 1,8; B) 2,0; r) 2,2;
1) 2,4. Tloctpouts 3aBUCUMOCTH Pyiuw=f(N) 1 W=F(n).

[Toka3zaTb, uTO XpoMaTHueckue adeppaluu 1-ro mopsjaka TOHKOW JIMH3BI HE 3aBUCIT OT

(hOpMBI TUH3HI.

BeruuciuTe XpoMaTu3M MOJIOKEeHUsT 1-To mopsaka TOHKOM JuH3bI U3 crekia K8 (=50 mwm) npu
ycnoBuu: a) S1=-100 MM; ©6) S1=-00 MM

Berauciute ocHOBHBIE TapameTpsl P u W mimockoBbITyKIT0i TUH3EL, ecii: a) N=1,5; 6) n=2.

BbraucnuTe paanycbl TOHKOTO OHOJIMH30BOTO KOHJIEHCOPA, PAaCCUUTAHHOI'O Ha MUHUMYM cpepH-
4ecKoil abepparuu, npu yciaosuu: S1=-50 mm; B =—2; n=1,5.

BbraucnanTh paanychl TOHKOTO JBYXJIMH30BOTO KOHAEHCOPA, PACCYUTAHHOIO HA MUHUMYM cdepHu-
4yeckoi abepparuu, ecnu: S1=o0; f'=50 mm; n=1,75.

B aByxnuH30BOM ckiieeHHOM 00bekTHBE (fos=100 MM) mepBasi TMH3a U3roToBiIeHa u3 crekia K8, a
BTOpas — u3 crexina ®1. Beraucnute ontudyeckue CUIIbl JIMH3, 00ECIeUYUBAIOIINEe MUHUMAIBHO BO3MOX-
HBIA XPOMaTHU3M I10JIOKEHHSL.
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[TocTpouTsh 3aBricuMOCTH N(F) /IS CTYIIEHYATOrO M TPAAMEHTHOTO CBETOBOJIOB, eCiii: 2a=50 MKM;
2b =125 mxm; No=1,46; na=1,42; n.=1.

Haiitn paccrosinue, Ha KOTOPOM ONTHUYECKAash MOLIHOCTh M3JIy4eHUs yMeHbluTcs B 10 pa3 mpu
pacmipocTpaHEeHUH B BOJIOKHAX ¢ Koaddurnuenramu nmoteps: a) 2000 nb/km; 6) 20 nb/km; B) 0,2 nb/xM.

Onrtuyeckasi MOIIHOCTh U3My4eHust @(Z) mpu MPOXOXKICHUU B CBETOBOJIC PACCTOSHUS Z BhIpaXka-
eTcs 4epe3 ImokKaszareb ociabieHust motoka o Gopmynoi: @(z2) = D.exp(-o-z). Haittu cooTHOIIEHUS
MEXy O, BRIpOKEHHBIMH B [M 1] 1 [15/kM].BoraucinTs 3HaueHus o B [M 1] /IS BOJIOKOH MO YCIOBHIO
3agaun 9.2.

Boraucnute uncnoByto aneptypy NA u yribl Oa Ui CTYHEHUYATBIX BOJIOKOH: a) No = 1,47; Ny =
1,455; nc=1; 6)no=1,46; na=1,40;nc=1; B)no= 1,46;

Na=Nc= 1.

[Tokazarenb npenoMiIeHHs CepILleBUHBI BOJOKHA U3MEHSETCS 10 apadoandeckoMy 3akony (9.1).

Onpenenuts paccTOSHUE MEXKIY TOUYKaMU (POKYCHPOBKH Ha OCH CBETOBOJA IapaKCHAIBHBIX JIy-
4eil, BEIXOASIIUX U3 TOYEYHOTO MCTOYHUKA M3IIyUYEHUs, PACMOIOKEHHOTO B OCEBOM TOYKE TOpIIA CBETO-
Boja, ecnu: a) 2a=20 mxm, A' = 0,01; 06) 2a =40 mxm, A'=0,01; B) 2a = 60 mxm, A' = 0,01.

[Tpu u3MepeHusx NoTepb MOTOKA U3IYyYEHHUS B BOJIOKHE '"METOJOM 0OJiaMbIBaHMs" Ha BBIXOE
cBeToBojIa ATHHOM |1=1 kM momyunimu motok @1 =1 MBT, a Ha BbIXOIe CBeTOBO/A JTHHOM 1=0,5 kM mosy-
gl T0ToK @2 =1,9 MBT. OnpesenuTs nokaszaTesb ocaabneHns notoka B [M—1] u [nb/km].

Boruncnute uncnoByto aneptypy NA, HOpMHUPOBaHHYIO 4acTOTy V U 4ucio Mo N cTyneH4aTroro
BOJIOKHA: No=1,46; ny=1,42; 2a=50mx; A = 0,85 MKM.

Ha BxogHo# TOpel 3epkanbHOro (hoKoHa MajaeT My4yoK mapamienbHbiX Jdydei. [loctpouts ontu-
YEeCKYI0 pa3BepTKy (POKOHA U BBIBECTH (POPMYIIBIL:

a) JUlsl pacuera BXOJHOW JMHEMHOHN amnepTypbl 2JIEMEHTapHbIX IYYKOB Jy4yel, UCIBITHIBAIOLINX
OJIHO, /1BA U T.J]. YUCJIO OTPAKEHUM;

0) I71s1 pacueTa yrioB OTKJIOHEHMsI THUX JIy4eil Ha BbIXOJEe (POKOHA.

BoIurciuTh 3TH MapaMeTpsl, el 3adaHbl cBeToBbie auametpbl D1 u D2 u mmuna | dokona: D
=30 mm; D=6 mm; =136 mm.

1. T'aBpunenkoB B.A. C6opnuk 3agau no "llpuknannoit ontuke" u "Ontuyeckum usmepeHusm". - Cmo-
neHck, 2001. - 48 c.

2. I'aBpunenkoB B.A., Crapoctun E.M. Teopus u pacuer ontudyeckux cuctem. [Tekcr]: yuebHOe moco-
oue /B.A. I'aBpunenkoB, E.M. Crapoctun; nox pea. B.A. I'aBpunenkosa.- Cmonenck: PUO dunman
'OV BIIO «M3U (TY)» B r. Cmonencke, 2010.- 120 c.

3. TexHonorusa npoBeaeHusa nNnpakTn4ecKux 3aHATUN

Jlnist cTy/IeH4YeCKOM TpyYIIbl Ha 3aHATHH BbIIAETCA 3aaHue, o0mias GopMyIupoBKa KOTOPOTO MPH-
BeJIEHa B pazjiesie 2 HaCTOSIIINUX METOJMYECKUX yKa3aHHUil.

ANropUT™M IPOBEAEHUS NPAKTUUYECKUX 3aHATHH 110 TUCLHUIUIMHE MIPEAIIONATaeTCs CIEAYOLIHI:

- 1ocJie BbIIayu 3a7aHusl B nepBble 30 MUH. 3aHATUS CTYJCHTHl aHAM3UPYIOT UCXO/IHbIE TaHHBIE,
3aMMCBIBAIOT MAaTEMaTUYEeCKHe BBIpAXEHUs (IMIpH HEOOXOAWMOCTH) U COCTABISIOT CTPYKTYPHYIO CXEMY
CHCTEMBI HJIEKTPOIPUBO/IA HIIU €€ COCTABIIAIOLICH;

- OJIMH M3 CTYJIEHTOB I'PYMNIIBI BBI3BIBAETCS «K JOCKE» U IEMOHCTPUPYET I'PYIIE BapUAHT PELICHUS
3aJIlaHUsl CO CBOMMH YMCIIOBBIMH JIaHHBIMU;

- OpraHM3yeTcs MHTEPaKTHUBHOE OOCY)XICHHE PE3Yy/IbTAaTOB C pasrpaHUYECHUEM (PYHKIIMOHAIBHBIX
0053aHHOCTEH CTYJNEHTOB NPH BBHINOJHEHUH 33JaHUS 110 MOJEIUPOBAHUIO — aHAJIN3 UCXOJHBIX JaHHBIX,
popabOTKa CXEMBI IIOCTPOEHUS MOJIENH, BBIOOP TEXHOJIOTUU MOJCIMPOBAHMSI, pacyeT MapaMmeTpoB pery-
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JIATOPOB M KOHTYPOB PETYJIHMPOBAHHA, BO3MOXHAA OINTHMH3ALMA. B HUTOrc¢, COBMECTHBIMU YCUIIUAMU

(opmup
1 0)11(S7 K

yeTcsl M KOppeKTupyercs (QyHKIMOHAIbHAS CXeMa CHCTEMBI AJIEKTPOIPUBO/IA WA €€ COCTABIIs-

- B IIOCJICAHUC 30 MuH. 3aHATUS Kaﬁ(ﬂblﬁ CTYACHT NPCABbABIIACT NPCIOAAaBATCIIIO BApUAHT MAaTCMa-

THUYCCKO

1 MOJIeJI, COOTBETCTBYIOIIEH pa3pabOTaHHBIM CTPYKTYPHOU U (PYHKIIMOHATBHON CXEMaM.

4. NMpuMmepHbIe BONPOChI, BLIHOCMMbIe Ha 3K3aMeH No AUCUMNIIMHEe, N0 TeMaM NnpakTuye-
CKUX 3aHATUA

NookrwnpE

®

10.
11.
12.
13.
14.
15.

O 0 IO DN K~ W~

5 cemecmp

KapaunanbHbIe 371€EMEHTHI U1€aTbHOM ONITHYECKON CUCTEMBI.
Onrtuueckas cucrema riasa. [lapamerpsl U XapakKTEpUCTHKU.
OxBuBasieHTHas cxema OC ri1a3a, aKKOMOJAMPOBAHHOTO HA OECKOHEYHOCTb.
OxBuBaneHTHas cxema OC ria3a, akkOMOJUPOBAHHOTO Ha OJIMKHIOIO TOUKY SICHOTO BHJICHUS.
OyHkuus 3peHus. [[puHIMIB KOPPEKIIMKA aMEeTPONHH TJ1a3a (MUOIIUU U TUIIEPMETPOTIHH).
[Horpemnoctu OC rnasza. XapakTepUCTUKU PEAYLUPOBAHHOTO TJia3a.
Buaumoe yBennyenne U pa3penaroas CltoCOOHOCTh ONTHYECKOT0 MPUOOpa COBMECTHO C TJ1a-
30M.
OnTuyeckasi cxema MUKpPOCKOIIA M €r0 OCHOBHBIE XapaKTEPUCTUKU.
Pazpemaromas cnocoOHOCTh MUKPOCKOIIA

['nmy6una n300pa>kaeMoro NpoCTpaHCTBAa MUKPOCKOIIA

Paspermaromias ciocoOHOCTh TENECKOMUYECKOM CUCTEMBI.

®okycHpOBKa OKYJIspa T€IECKOMUYECKO CUCTEMBI

Pacuer 3purensHoii TpyOb! Kenepa

[Tpunuuns! noctpoenus TC Ianunes.

CoaepxaHue 1 METOAUKA perieHus 3aaad cuare3a TC

6 cemecmp

. 3aiauu, conepxanue U MeToauka radaputaoro pacuera OC.

. 3amaum, coep:kaHue U MeTobl abepparnronHoro pacuera OC.

. Meroanka abeppaliioHHOTO pacuera c(hepudeCcKux JTHH3.

. Metoauka abeppalluOHHOTO pacueTa KOHICHCOpa U3 JIMH3 OJUHAKOBOM OMTHYECKOMN CHUITBI.
. Meroanka abeppalliOHHOTO pacueTa ABYX JUH30BOT0 OOBEKTHBA.

. [IpuHIMIIBI TOCTpOEHUS, 3a1a4u U MeToArKa rabaputHoro pacuera TOC Kemnepa.

. [IpuHIIKIIBI TOCTPOCHUS, 3a]a4l M METOIMKa rabaputHOro pacdera OC MUKpPOCKOIIA.

. [IpuHIMITBI TOCTPOEHUS, 33/1a4U ¥ METO/IMKA TabapuUTHOTO pacueTa Teneo0hEKTHBA.

. 3a/1aun ¥ METO/IMKa a0eppaIlMOHHOTO pacueTa 2-X 3epKaIbHOTO0 00HEKTHBA.
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Duiuan ¢erepajbHOr0 rocy1apcTBEHHOr0 0I0/IKETHOT0 00Pa30BaTEILHOI0 YUpeKIeHU s
BbICIIIET0 00Pa30BaHUA
«HauuoHaJbHbIi Hccaen0BaTeNbCKUN YHHBepcuTeT « MW
B I. CMoJIeHCcKe

MeToauvecKkue peKOMEHAALMH K pacuyeTHO-rpadpuueckoi padore
10 JUCUMUILJINHE

IHPUKJTIAJHASA OIITUKA

Cmoutenck — 2021 r.
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1. Ulenu n 3apgayun, o6em pacyeTHo-rpachuyeckom paboTbl No gUCUMUNIINHE

Lenp pacuerHO-rpaduueckor paboTel Mo aucruiuimae «lIpukiagHas ONTUKa» — 3aKperieHUe Co-
OTBETCTBYIOIIETO JIEKIIMOHHOTO MaTepuala caMoi Aucuuiinabl «[Ipukinaanas onTukay.
Tema pacuetHo-rpadudeckoit pabotsl (PI'P) «CuHTE3 TenecKonnyeckoi onTudeckon cucremsl I a-
nunes/Kemiepay.
Jns noCTHKEHUs MOCTABIEHHOM LENU IpHU BbloHEHUA PI'P cTyneHTaMu pemaroTcs Caeayromue
3a/1auu:
1. AHanu3 TEXHUYECKOTO 3a/1aHMUsl.
2. CuHTE3 CTPYKTYPHOM CXEMBI.
3. ®opMupoBaHNE METOJIOB pacdyeTa 0OCHOBHBIX mapamerpoB TOC.
4. Cunre3 TOC B TOHKHUX KOMIIOHEHTAX.
5. Monenuposanue TOC na OBM.
6. AHanmu3 abeppaliuii CHCTEMBI.

Ha BeimonHenue pacyerHo-rpadudeckoit padotel npeamnonaraercs 0.25 3.e., 9 yacoB (U3 yucna ya-
COB, BBIJICJISIEMBIX B YU€OHOM IIaHE HA CAMOCTOSITENIbHYIO PabOTy CTYIEHTOB) B 5 U 6 cemecTpax mpo-
rpaMMbl «ONTOTEXHUKAY.

2. 3apaHue Ha pacyeTHoO-rpacpuyeckyro paboty no gucumnnuHe

AHann3 TeXHHYSCKOTO 3aIaHH.

O6ocHOBaHHE CTPYKTYPHOH CXEM.

O06o0cHOBaHHME PACYETHOM CXEM.

CHHTE3 TENECKOMNYECKOM CUCTEMbI B TOHKMX KOMIIOHEHTAaX.
MopenupoBaHue TeIECKOMUYECKON cucteMbl HAa DBM.
Ananu3 abeppaliuii CUCTEMBI.

oo wdPE

3. YKa3aHus no BbINOJIHEHUIO nHanBuayalribHbIX 3apaHumn

["aGapuTHBIN pacyeT HAYMHAIOT C aHAJIN3a TEXHUUECKUX TpeOOBaHUH, MPEIbABISIEMBIX K pa3pada-
teiBaeMoid OC u ompenensonmx ee TUM, QyHKIMOHATbHOE HA3HAYEHHE U YCIIOBUS dKCILTyaTalluu. DTH
TpeOOBaHUS MOXKHO KIaCCU(PUIIMPOBATH HA YETHIPE TPYIIIIHI.

K mepBoii rpymme oTHOCATCS TpeOOBAaHUS K OTHOCHUTEILHOMY OTBEPCTHIO CHCTEMBI, K BEJINYHHE
BXOJTHOT'O MJTH BBIXOJHOTO 3pAvyKOB (€CIIM UX HE ONPEJEIISAIOT MO Pe3ylibTaTaM YHEPreTHUECKOro pacueTa),
K IOJIO 3PEHUs.

Ko BToOpoii rpymme oTHOCSTCS TpeOOBaHUS K MPOJOJIbHBIM U MOIMEPEYHBIM Tradaputam u Gopme
(xordurypanun) OC.

K Tperbelt rpynmne oTHOCATCS TpeOOBaHUs K KauyecTBY M300paXkeHMs (pas3pelaronieid cnocoOHo-
ctu, ®IIM u 1.11.).

K gerBepToil rpymnme OoTHOCATCS cHelnuanbHble TpeOOBaHUsS (Hampumep, TpeOOBaHUS K BHOpPO-,
yIapOIPOYHOCTH, MOPO30CTOHKOCTH H T.I1.).

B obmiem cinydae u3BectHO o6mmpHOoe MHOrooopasue OC, BHIMOIHSIOMNX pa3HOo0Opa3Hble (QyHK-
muu. [losromy TpeOoBaHMs, PEABSBIsEMbIE K HUM, TaKXKe pazHOOOpa3HBI M 3aBUCAT OT HAa3HAYCHUS
npubopa u tuna OC. Creruanict B 00JacTH ONTUYECKOTO MPHOOPOCTPOSHHSI JOJKEH 3HATh MPUHIIUIIBI
noctpoenust OC pa3HOTO Ha3HAUYEHUS U yMETh OOOCHOBBIBATh TPEOOBAHUS K HUM.

3aBepIaeTcs MepBbIid 3Tan padoThl 000CHOBAHUEM CTPYKTYpHOU M QyHKIMOHANbHOH cxem OC u
BbIOOPOM MCXOJIHBIX IaHHBIX Ul pacyera.
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Ha BTOopom a3tane corinacHo Teopuu nanHoi rpymnimsl (kiacca) OC onpeaensitoT GpokycHbIE paccTo-
SHUSI U B3aMMHOE IOJIOKEHUE KOMIIOHEHTOB. PacCcuMTHIBAIOT XOJ alepTypHOrO U IOJEBOrO Jy4yell U
OTIPEETSIOT CBETOBBIC AMAMETPhl KOMIIOHEHTOB, UX YIJIOBBIE WJIHM JIMHEHHBIC MOJIS, YTOUHSIOT MOJIOXKE-
HUE U pa3Mephl allepTypHOIL, IOJIEBOM M BUHBETHPYIOLIEH aradparm.

[Ipu pemenun 3toM 3amaun peanbHyro OC 3aMEHSIOT UeadbHOM, COCTOSIIEH U3 TOHKUX KOMIIO-
HEHTOB, JUI1 KOTOPBIX cripaBeiuBbl (hopmynsl uaeansuoit OC. 3epkana u npusmsl, umeromuecs B OC,
HO HE BIUSIOLINE Ha CTPYKTYPY CBETOBBIX ITYYKOB, HA IaHHOM 3Tarle He YYUTHIBAIOT.

[IpakTryeckas peanuzanusi chOpMYITHUPOBAHHBIX OOIIMX MOJOKEeHUH TrabapuTHOro pacyera OC
Pa3HBIX TUIOB (TEIECKOMUYECKUX, MPOSKIIMOHHBIX, MUKpockomna, OC OJII u ap.) MOXKET UMETh CyIIIe-
CTBEHHBIE 0COOEHHOCTH, 00YCIIOBIICHHBIE HA3HAYEHNEM, TPUHIIUIIOM JACHCTBHS U dNieMeHTHOM 6a3oi OC.

[Tonydyaemble B pe3yibTare rabapuTHOrO pacueTa JaHHbIE O (DOKYCHBIX PAaCCTOSHUSIX, OTHOCH-
TEJIbHBIX OTBEPCTUSAX U MOJSAX (YIJIOBBIX MM JIMHEHHBIX) KOMIOHEHTOB SIBJISIOTCS UCXOJHBIMU JIaHHBIMU
JUIS X a0eppalmoOHHOTO pacyeTa- CIEAYIOIIEro dTarna ONTHIYECKOro pacyeTa.

Mpumep 1. Fabapummnwiii pacuem OC 3pumenvrou mpyovt Kennepa

Pacuetnas cxema 3purtenbHoii TpyOb! Kerepa noka3ana Ha puc. 1. 3agaHbl clieyromue onTude-
ckue xapakrepuctiku: ['t1=—6, L =d =140 mm, D’ =5 mm, 20 = 8°30°. AnepTypHoii quadparmoii u
BXOJIHBIM 3pa4yKoM B 3pHuTenbHOU TpyOe Kemnepa sBiusiercs onpaBa 00beKTHUBa

Al Bx. 3p. o
/2

Bbix. 3p.
o

Puc. 11.3. OnTuyeckas cxema 3puteiabHoOi TpyOs! Kemiepa

Pewenue.

1.Buaumoe yBenndenue onpeaensercst cootHoenuem 't = — fy /fo”; nmuna cucremsr : L =f17 +
f2’. Y3 pemienus sTHX IBYX ypaBHEHHU# HaxoauM (okycHoe paccrosiaue oobektnBa f1’ =L I't/(I't—1) =
140 (-6) / (-6 — 1) = 120 mm.

2. U3 popmyner: 't = D / D’ Haxoaum auametp BXoaHoro 3padka: D =D’ I't=5-6 =30 mm.

3. U3 dopmymer: 't = tgw’/ tgow Haxoaum yrioBoe okyispa 20 = 2mq = 2arctg [I't - tg o] =2
arctg [(-6) (-0,07431)] = 2 arctg (0,44588) = 48,06°.

4. BoluncnseM AuaMeTp MoJaeBoi quadparMbl, yCTaHOBICHHOH B INIOCKOCTU J€HCTBUTEIHLHOTO
nzoopaxenus: Dy =2 |y’ |=2| fi  tgo [=2 - 120 - 0,07431 = 17,83 mm.

5. BeramcnsieM yiajieHrne BBIXOJHOTO 3padyka (paccTosTHAE OT 0ECKOHEYHO TOHKOTO OKYJISIpa 10
TUTOCKOCTH BBIXOJHOTO 3pauka): a'’p=f2"+ z’p . 3aeck z p- onpenenum no Gopmyine HetoTona: z°p' =2 p2
=—f’%/zpp= f2’ 2/ f1” =—f2’/ T'r. Torna nocine npeobpazosanmii Haxomum: a'p'=f' — " /Tr=1" (1 -
1) =f" Tr—1)/Tr,H0f,’=—L/(1—1), nostomy a’p- =— L / 't = — 140/(-6) = 23,33 mm.

6. Beraucisiem cBetoBoit tuametp okyisipa Dok =D’ +2a’p tgo=5+2 - 23,33 - 0,44586 = 25,8
MM.

7. BeramcnsieMm nepeMenieHre oKyIsipa Uit KOPPEKIIMA aMeTPOITUH T1a3a HaOIroaaTels B Tpee-
nax £5 onmp, A==+1"2- A/1000 = =5 - 20%/1000 = £2 mm.

W Tak, B pe3ynbTaTe BEIYACICHUN MTOIYYHIIN:

s oovektuBa f1' =120 vy, D/ f1’=1:4, 20 = 8,5%

qutst okymsipa T2’ =20 mm, D’ =5 mm, 20" = 48,06°.

B kauecTBe 00BEKTHBA MOKHO BBIOPATH ABYXJIMH30BbIM CKJICCHHBIH O0BEKTHB, 8 B KAUECTBE OKY-
nsipa — okyisip KenmbHepa. Cxema 3puTeNIbHON TPYOBI ¢ STUMU KOMITOHEHTaMH MOKa3aHa Ha puC. 2.
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Puc. 2. Teneckonuueckas cucrema Kerepa

3. NMpumepbl BONPOCOB K 3awuTe pacyeTHo-rpacu4yeckon paboTbl

1. Pa3pemarormiasi ciocOOHOCTb TEIECKOMUYECKON CUCTEMBI.
2. ®OKyCHpOBKA OKYJISIpA TEIECKOMMYECKOW CUCTEMBI
3. Pacuer 3purensHol TpyOBI Kemiepa

4. Tlpunmuns! noctpoenus TC anues.
5. CopaepxaHue 1 METOUKA pelieHus 3a1a4 cuntesa TC
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