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[Tporpamma cocTaBiieHa Ha OCHOBE (eIepaTbHOr0 roCyIapCTBEHHOTO 00pa-

30BaTEIbHOIO CTaHJApTa BhICIIEr0 00pa3oBaHUs (YpOBEHb MOATOTOBKHU KaJIpOB

BBICIIEN

KBIM(PUKALIUK) 110 HarpaBiieHuto noarotoku 13.06.01 Dnexrpo- u ten-

JIOTCXHHKA, YTBCPKIACHHOI'O IIPHUKA30M MHUHHUCTCPCTBA 06paBOBaHHSI N HAaYKH PO

ot 30.07.2014 Ne878, u macnopta cnenuanbHoctr 05.09.07 CeroTexHuka, HO-

MEHKJIATYpbl CHEUAIBHOCTEH HAyYHbIX PAOOTHHUKOB, YTBEPKICHHOW MPHKA30M

Muno6pnayku Poccun ot 25 despans 2009 r. Ne 59.

eabro

HEJIN U 3AJAYN OCBOEHUSA JUCLHUTIJIMHBI
OCBOCHUSA JUCHMILIMHBI ABJIAETCH U3YYCHUE MATEMAaTUYECKUX METOLOB

MOACIIUPOBAHUA CBCTOBBIX 10JICH Ha KOMIIBIOTCPC.

Banaann AUCIHHUIIJINHBI ABJIAIOTCHA:

B

TEHLUH.

OBJIAICHUC OCHOBHBIMHU AJI'OPUTMAaMHU pacdCTa CBCTOBLIX HOHCﬁ;
IIOHUMAHHUC CYITHOCTH JIYUYCBBIX MCTOIOB OIITMCAHHA CBCTOBBIX HOHCﬁ;
OBJIAJICHUC OCHOBAMH MOZACIHMPOBAHHUA CBCTOBBIX HpI/I60pOB Hn OCBCTH-
TCJIBbHBIX YCTAHOBOK.

IIpoHecccc OCBOCHHUA MUCHHUILIIMHBI (1)0pMI/Ipy}OTC$I CICAYIOIHMEC KOMIIC-

CIIOCOOHOCTBIO K KPUTHYECKOMY aHAJIM3y W OIICHKE COBPEMEHHBIX Hay4-
HBIX JIOCTVDKCHUH, TEHEPUPOBAHHUIO HOBBIX UCH NMPH PEIICHUN UCCIIEO0-
BaTEIbCKUX W MPAKTUICCKUX 3a/1a4, B TOM YUCJIC B MEKIUCIMILTHHAPHBIX
001acTsIX;

CIIOCOOHOCTBIO TTPOCKTUPOBATH U OCYIIECTBIIATh KOMIUJIEKCHBIE MCCIIEIO0-
BaHUs, B TOM YHCJIC MEKIWCIHMILIMHAPHBIC, HA OCHOBE IIEJIOCTHOTO CH-
CTEMHOTO HAyYHOTO MHUPOBO33PEHHUS C MCIIOJIH30BAHMEM 3HAHWW B 00Ja-
CTH UCTOPUH U GuIocohru HAYKH;

TOTOBHOCTBIO yU4acTBOBAaTh B PabOTE POCCUUCKHMX M MEKIyHAPOIHBIX HC-
CJICIOBATEIBCKUX KOJUICKTHBOB II0 PEIICHWIO HAyYHBIX M HAy4dHO-
oOpa3oBaTeIbHBIX 3a71a4;

BJIAJICHUEM METOOJOTHEH TEOPETHYECKUX W DKCICPUMEHTAIBHBIX HC-

cieloBaHuM B 001aCTH TPOPeCCUOHATILHON JIEATEIbHOCTH;



— BIAJCHHUEM KyJIbTYpPOH HAYYHOT'O MCCIIEIOBaHMS, B TOM YHUCIE C HCIOIb-
30BaHMEM HOBEUIUX HWH(OPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIO-
T,

— CIIOCOOHOCTBIO K pa3pabOTKe HOBBIX METOJOB MCCIIECIOBAHUS U MX IMPHU-
MEHEHHI0O B CaMOCTOSITENIBHOM  MpOo¢eCCHOHAIbHOW  HAy4dHO-
UCCJIEIOBATENHLCKON JIESITEIbBHOCTH B 00J1acTU MpodecCHOHANbHOU JIes-
TEIBbHOCTH;

— TOTOBHOCTH (POPMYJIMPOBATH LEIM M 3aJa4d HAYYHBIX HCCIEAOBaHUI B
COOTBETCTBUM C TEHJCHIMUSAMU U MEPCIEKTUBAMHU Pa3BUTHs CBETOTEXHU-
KM, a TAK)K€ CMEKHBIX 00JacTell HAyKU U TEXHUKH, CIIOCOOHOCTHIO 000C-
HOBAaHHO BBIOMPATH TEOPETUUYECKHUE M HKCIICPUMEHTAIbHBIE METONbI U
cpelcTBa perieHus: chopMyIMpOBAHHBIX 3a7a4;

— CIOCOOHOCTH JIeJIaTh HAyYHO-OOOCHOBAHHBIE BBIBOJBI MO pe3yjbTaTaM
TEOPETUYECKUX U IKCIEPUMEHTAJIbHBIX MCCIEIOBAHUH, 1aBaTh PEKOMEH-
JIAIUU 110 COBEPIIIEHCTBOBAHUIO YCTPOUCTB U CUCTEM, TOTOBUTH Hay4YHbIE
MyOJIMKALUK U 3aIBKU Ha U300pETEHUS;

— CMOCOOHOCTH pa3padaThiBaTh d(PPEKTUBHBIC ANTOPUTMBI pelieHus chop-
MYJIMPOBAHHBIX 337a4 C HMCIOJIb30BAaHUEM COBPEMEHHBIX SI3BIKOB MPO-
TpaMMHUPOBAaHUS U 00ECTIeUNBATh UX MPOTPAMMHYIO PEaTU3aIHIo;

— TOTOBHOCTH OCBaMBaTh MPUHIIUIIBI IJIAHUPOBAHUS U METOJIbI aBTOMAaTH3a-
IIMM DKCIIEPUMEHTa Ha OCHOBE WH(OPMAIMOHHO-U3MEPHUTEIBHBIX KOM-
TUIEKCOB KaK Cpe/ICTBA TOBBIIICHUS] TOYHOCTH M CHI)KCHHS 3aTpaT Ha ero

IIPOBCACHUC, OBJIAZICBATh HABBIKAMH I/ISMC];)GHI/Iﬁ B pCaJIbHOM BPpCMCHM.

INIVIAHUPYEMBIE PE3YJIBTATBI ObPA3OBAHUSA, POPMUPYEMBIE
B PE3YJIbTATE OCBOEHUA JNCIUITJINHBI

B pesynbrare ocBOCHUS MUCIUIUIMHBI O0YYaIOMUNACS JOJIKEH IEMOHCTPH-
pOBaTh CJEAYIOLIUE PE3YIbTaThl 00Pa30BaAHUS:
3HATH:
— QJIrOPUTMBI pacyeTa CBETOBBIX MOJIEH MPU HAJTUYUU MHOTOKPATHBIX OT-
pPaXXEHUM U paccesiHUui B Cpelie;

— COBPCMCHHBIC ITPOIrpaMMbl MOACIUPOBAHNA CBCTOBLBIX HOJ'IGI\/JI;



— COBPEMEHHBIE MPOTrPaMMbl KOMIIBIOTEPHOM aJIreOpH;

— CTOXaCTUYCCKUC MCTOJbI TPACCHUPOBKU nyqeﬁ B CJIOXHBIX OIITHYCCKHX

CHCTEMAX,
yMeTh:
— paccUMTHIBaTh CBETOBBIC MPUOOPHI U OCBETUTEIbHBIC YCTAHOBKU Ha KOM-
MBIOTEPE;
BJIAJETh:

— HaBBIKAMHU MOJEIMPOBAHUS CBETOTEXHUYECKHUX M KAUECTBEHHBIX MOKa3a-
TEeJIEN CBETOBOTO MOJISI B TPEXMEPHOM CLICHE OCBEILECHUS.

KPATKOE COIAEPKAHUE PA3JIEJOB JUCHUIIJINHBI
HNHTerpanbHbie XapaKTepUCTHKH cBeTOBOro mojs (15 yac). Yucro nornoma-
IOLIME cpeabl - 3aKOHbBI byrepa. CBETOBOE I0JI€ B BAKYyME — IIOCTOSIHCTBO SIPKOCTH
BJIOJIb Jiyda. SpkocTh moBepXHOCTH. O0ydeHHOCTh. OCHOBHAs 3a1a4a (OTOMET-
pUM — pacyeT OOJIyYEHHOCTH HA IUIOCKOCTH. TouedHble MCTOYHUKU H3ITyUYEHUS,
cwia uznydeHus (csera). [Ipumepsl pacueroB. Peakuys npueMHUKa ONTHUYECKOTO
U3ITydeHHus. J[Ba OCHOBHBIX THIA NPUEMHUKOB ONTHYECKOr0 u3iydyeHus. CBeTOBOM
BekTop. [IpocTpancTBeHHas oOiaydeHHOCTh. CpenHue cepuyeckas, HUIMHApUYe-
CKas, noiycepuueckas, NoIyuUuIuHApUYecKas ocBeEHHOCTH. O01iee BbIpaxe-
HUE€ JUIsl MHTETPANBHBIX XapakTepucTuk nons. lIpocrevimme cnencteus YIIU:
['epmryna-I'ypeBuua-Kyo6enku-Mynka, byrepa-Asapa.

B3aumojeiicTBHe H3JIy4YeHHs] C BelIECTBOM B JiydeBoM mnpuéamkenuu (15
yac). Koaddumment spkoctu nmo orpaxkeHuto u npomyckanuto. Koaddurment sp-
KOCTH npu 1u(dy3HOM U HaANpaBlIE€HHOM OcBelleHHH. HauKaTpuca OTpaskeHusl.
dotomeTpuueckass MOJENb OTPAXKEHUS CIOEM BellecTBa. MaTpuia paccenBare-
neit. MarpuaHo-onepatopusliii Mmetoq. MHBapuanTHocTh AMOapiymsina B.A. SB-
JICHUsl Ha rpaHuile paszjaena aByx cpell, hopmynsl Openens. [ongpuzanus ceera.
[Tonsipumerpuyeckoe 00001eHne — napameTpbl Ctokca. [lonHoe BHyTpeHHEE OT-
paxenue, yroi bprocrepa.

YpaBHeHnue riodaabHoro ocsemenus (15 gac). Kpaesas 3agaua YIIN B cinydae
MHOTOKpaTHBIX TepeoTpaxeHuil. ['mobdanbHOe M JokanbHOe ocBemieHue. dopm-

dbakTop, QyHKIMS BUAHOCTH. YpaBHEHUE TI100AaJbHOTO OCBEIICHHUS, METOJBI €ro



pemienus. TpaccupoBka Jydeil, mpsMOil W OOpaTHBIA Xon Jiyda. PexkypcuBHas
TpaccupoBKa. OCHOBHBIE BBIYMCIIUTENbHBIE MTPOOJIEMBI aJITOPUTMOB TPACCUPOBKU
Jdy4eil. YpaBHEHUE U3TydaTebHOCTU. TOUHBIE perieHus: GporomeTpuieckas cde-
pa, 3amauya CobosieBa. MTepaliuoHHBIE METOJIbI penieHus, anroputm Caycpesia,
(dopM-pakTop, ananTUBHOE pa30UEHUE PACUETHON CETKHU.
OcBemiéHHOCTH OT AU(PY3HBIX NMOBEPXHOCTEH MPOU3BOJIbHOI (opmbl (15
yac). BelpaxxeHue 1 MOTOKa C MOBEPXHOCTU Ha MOBEpXHOCTh. Teopema Crokca.
Bekropubiii norenuuan. KontypHele mHTerpansl. @opmyna Poka i MHOIO-
yroiapHHUKOB. [lapa mapamienbHbIX ruiockocted. [lapa nmepnenauKyaspHBIX ILIOC-
koctelt. [Tonyky0o u momycdepa s BeraucieHus dhopm-dakropa. Anredpa Gopm-
(dakTopa. ATanTUBHBIE CETH.
JHepreTuyeckuil pac4érol onTudeckux cucrem (15 ugac). 'omoueHnTpuueckue
nyukd. Ontuueckuid npubop. Crturmatudeckoe uzoOpaxeHue. ComnpsiKeHHbIE
TOYKH, KpuBble. CoBepiieHHOe n3o0paxeHue. OcecuMMeTpUUHbIE cucTeMbl. Mae-
anbHas ontuueckasa cucrema (MOC). Kommnunanus. Ysennuenue cucreMsl. Kap-
nuHanbHbIe TOukn MOC. ®opmynsl ['aycca u Herotona. Iloctpoenue xona nyuen
B MOC. OrpannueHnue my4ykoB B ONTHYECKOW cucteMe, nuadparmol. Pactpenerne-
HUE 00Jy4YEHHOCTHU B IJIOCKOCTH M300paxeHus. OrpaHU4YeHrEe HE OCEBbIX IYUYKOB,
BUHbETHPOBaHUE, KOAP)(DUIIMEHT BUHBETUPOBAHMSL.
Metoabl TpaccupoBku Jyueii (15 yac). [Ipsamas u oGpaTHast TpacCUPOBKU JTyUEH.
YpaBHeHuE 1yda, IOBEPXHOCTH, TOYKA IepeceueHus. [lepeceduenne ¢ miioCKOCThIO,
cdepoii, konycoM. Ilepeceuenne ¢ rpanpto. BekropHsle GopMysbl OTpaK€HUS U
npesioMseHusl. MHOTOKpaTHbIE OTPa)KE€HUs, PEKypCuBHas TpaccupoBka. Croxa-
cTuyeckas TpaccupoBka yuerd. Meron Monte-Kapio. IIpsmoe monennpoBanue n
JIOKaJIbHbIE OLEHKU. MTHOBEHHOE PaJUOCUTH.

OILEHOYHBIE CPEJACTBA
Bonpocsl 1151 CaMOKOHTPOJIA:
1. Hucro nornomaromue cpeasl - 3aKkoHbl byrepa.
2 SApKOCTh MOBEPXHOCTH.
3. OO0 1y4eHHOCTb.
4

PeaKHI/Iﬂ IMPUCMHHUKA OIITUICCKOT'O U3JTYyYCHHUS.



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21,
22,
23.
24,
25,
26.
217,
28.
29.
30.
31.
32.
33.
34,

Cpennue chepuueckas, HUIMHAPUYECKas, Moycheprueckas, MOTyLHINH-
JPUYECKAS] OCBEIIEHHOCTH.

[Ipocreitme cnencteust YIIN: Iepmryna-I'ypeBuua-KyGenku-Mynka, By-
repa-Asiapa.

KoadduimenT sspkoctr 1o 0TpakeHuIo U MPOIyCKaHUIO.
POTOMETPUUECKASI MOJIENIb OTPAKEHUS CIIOEM BEILIECTBA.
Marpuia paccerBaTelei.

MaTtpruuHO-OnIEpaTOPHBIN METO.

SIBneHus Ha TpaHuLE pa3zena AByX cpell, popMysl OpeHers.
[Tonsipumerpuyeckoe o0o61eHne — napameTpbl CToKca.
IlonHOE BHyTpEHHEE OTpakeHue, yroa bprocrepa.
['obasibHOE U JTOKAJIbHOE OCBEIICHHE.

VYpaBHeHHE I7100aTBHOTO OCBEIICHUS, METO/Ibl €0 PELICHUSI.
TpaccupoBka Jrydeid, mpsMOil 1 0OpaTHBIN X0/ JIy4a.
VYpaBHEHUE U3ITy4aTeIbHOCTH.

Tounble penieHns ypaBHEHUS U3JIy4aTEIbHOCTH.
WrepanmoHHble METOABI PEIICHHUS .

®opmyna Poka AJis1 MHOTOYTOJIbHUKOB.

[Tapa mapanienbHbIX MITOCKOCTEMN.

[Tapa neprneHIuKyJJISpHBIX IIIOCKOCTEN.

[Toyky6 u monmycdepa nmst Beraucienus Gpopm-dakropa.
Anrebpa ¢popm-dakTopa.

AJlanITUBHBIE CETH.

['oMoueHTpUYECKHUE TTYUYKH.

CornpsikeHHbIE TOUKHU, KPUBBIE.

NneanwvHas ontuueckas cucrema (MOC).

YBenmnuenne cucrteMsl. Kapaunansasie Touku MOC.
®opwmyisl ['aycca u HerotoHa.

[Toctpoenue xona nyueit B MOC.

OrpaHnyeHure My4yKoB B ONITHYECKOW cucTteMe, quadparmsi.
YpaBHeHuE 1y4a, IOBEPXHOCTH, TOUKA NIEPECECUEHUS.

BekTopHbie GopMysibl OTPaKEHUS U MTPETOMIICHUS.



35. Croxactuueckasi TpPaCCUPOBKA JTy4eil.
36. Meroa Monte-Kapso.
37. Ilpsimoe MonenrpoBaHHUe U JOKAJIbHBIE OIICHKH. MTHOBEHHOE PaOCUTH.
Bomnpocel, BKJIIOYeHHbIE B OHJIeTHI /151 IPOBEIeHUs 324€TOB:

1. BzaumopeiicTBHE U3ITyUEHUs C BEIIECTBOM B JIy4€BOM IPUOIHMKEHUU.
VYpaBHEeHUE TII00ATTBHOTO OCBELICHHUS.
VYpaBHEHME U3ITy4aTEIbHOCTH.
[TporpeccuBHOE paAHOCUTH, aJallTUBHBIE CETH, (hopM-PakxTop.
OcBeméHHOCTh OT AU PY3HBIX TOBEPXHOCTEN TPOU3BOIBHON (HOPMBI.
DOHepreTuyeckuil pacy€Tbl ONTUYECKUX CUCTEM.
MeTtonabl TpaCCUPOBKH JTyU€il.

CroxacTrueckas TpacCHpOBKa.
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MaremMaTH4eCKrue OCHOBBI MCTOda MOHTG-KapJIO.
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['enepaTopbl Cly4alHBIX YHUCEN.
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Pacuet unrerpanos merogom MonTe-Kapsio.
PEKOMEHIAYEMAS JIUTEPATYPA
a) OcHosHas riumepamypa:

1. DueproaddexkTuBHOe mekTpuueckoe ocemienue / C. M. I'osnes, 1. U. Tlan-
¢dunos, B. JI. ITonskos u ap.; pea. JI. I1. Bapdonomees. — M.: U3a. nom MOU,
2013.

0) [lononnumenvhas tumepamypa.

2. CnpaBouHas KHUTa 10 cBeToTexHUKe / mox pen. F0.b. AfizenOepra. - M.: 3Hak.

2006.



