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ABSTRACT

Study program in 11.04.04 Electronics and nanoelectronics

Course title: Information optics

Basic part of Block, 4 credits

Instructor: O.B. Vitrik, doctor of physical and mathematical sciences,
Professor of the General and experimental physics department, School of Natural
Sciences of Far Eastern Federal University.

At the beginning of the course a student should be able to:
GPC-1, the ability to understand general problems in the subject of
investigation and choose methods and facilities of solving the problems.

Learning outcomes:

SPC-1, readiness to formulate the goals and objectives of scientific research
in accordance with the trends and prospects of development of electronics and
nanoelectronics, as well as related fields of science and technology, the ability to
reasonably choose theoretical and experimental methods and tools for solving
formulated problems.

GPC-5 Readiness to draw up, submit, report and defend the results of the
performed work

SPC-13 Ability to design technological processes of production of materials
and products of electronic equipment with use of automated systems production

SPC - 14 Ability to develop technological documentation for the designed
devices and systems of electronic equipment

SPC - 24 Ability to train employees directly at the enterprise/in the laboratory

Course description:

The purpose of the discipline - mastering the skills of building physical and
mathematical models for propagation in space and processing of randomly
inhomogeneous optical fields. Principles of Information optics are discussed in
detail. Teacher gives students a task for the upcoming laboratory work. Hence, to
be prepared for the work students have to study the recommended literature.

Main course literature:

1. Landsberg, G.S. Optics [Electronic resource]: a tutorial / G.S. Landsberg.
- Electron. Dan. - Moscow: Fizmatlit, 2010. - 848 p. - Access mode:
https://e.lanbook.com/book/2238

2. Boutiques, E.l. Optics [Electronic resource]: study guide / E.I. Boutiques.



https://e.lanbook.com/book/2238

- Electron. Dan. - St. Petersburg: Lan, 2012. - 608 p. - Access mode:
https://e.lanbook.com/book/2764

3. Saveliev, I.V. The course of general physics. In 5 vols. Volume 4. Waves.
Optics [Electronic resource]: study guide / 1.V. Saveliev. - Electron. Dan. - St.
Petersburg: Lan, 2011. - 256 p. - Access mode: https://e.lanbook.com/book/707

4. Jones, M. T. Programming artificial intelligence in applications [Electronic
resource].. - Electron. Dan. - M.: DMK Press, 2011. - 312 p. - Access mode:
http://e.lanbook.com/books/element.php?pll_id=1244,

5. Romanenko, S.A. The use of modern means of mathematical analysis in
flotation [Electronic resource]: / S.A. Romanenko, A.S. Olennikov. - Electron.
Dan. - M.. Mining Book, 2013. - 18 p. - Access mode:
http://e.lanbook.com/books/element.php?pll_id=49805

Form of final knowledge control: exam.



https://e.lanbook.com/book/2764
http://e.lanbook.com/books/element.php?pl1_id=1244
http://e.lanbook.com/books/element.php?pl1_id=49805

AHHOTAIUA
PaGouas mnporpamma "HHdopmarmmonHas onTtuka" paszpaboTaHa A

ctyaieHToB 1 Kypca wMaructparypbl HampasieHuss mnoarotosku 11.04.04
«DNEeKTPOHUKA M HAHOZJIEKTPOHHKa» B COOTBETCTBUU ¢ TpeboBanusimu OI'OC
BIIO no ganHO# crienUaibHOCTH.

Jucrunmaa  «MHQOpManoHHas ONTHKa» BXOAUT B AWCIUIUIMHBI 10
BBIOOpPY BapuatuBHOM yactu Moayiisa b1 ¢ kogom b1.B.JIB1.

O6miasi TPyJOEMKOCTh OCBOCHHUSI JUCHUIUIMHBI COCTAaBIsIET 4 3a4eTHBIX
eauHunbl, 144 gac. Y4eOHBIM IUIAHOM MPETyCMOTPEHBI JIabOpaTOpHBIC PAOOTHI
(36 wac) m KCP (36 wuac.), camocrostenbHas pabora crymeHTa (72 wac.).
Jucuuminna peanusyercs Ha 1 kypce, B 1 cemectpe.

Leab IMCOMIUIMHBI: OBJAQJCHHE HaBBIKAMU TOCTPOCHHUS  (PU3HKO-
MaTEeMaTHYECKUX MOJIEIEe TMPOIECCOB, CBSI3aHHBIX C pPacHpOCTpaHEHHUEM B
MPOCTPAHCTBE W 00paOOTKOU CIy4allHO-HEOJHOPOAHBIX ONTUYECKUX MOJICH.

3az{atm AUCHUIIIINHBI

1. ®opmupoBaHHe Yy CTYJEHTOB 3HAaHUA O BaXHEHIMMX (HUINUECKUX
npoueccax, SIBICHUSIX M 3aKOHOMEPHOCTSIX, ONpPEAEISIONMX padoTy ONTHYECKHX
cucTeM o0paboOTKH, epefau U pacupeaeraeHuss nHhHopMaIiu.

2. DopmupoBaHHe y CTYOEHTOB 3HAaHMW O MeETOAAaxX pacyera U
HKCIEPUMEHTAIBHOIO HCCIIEOBAaHMSI OCHOBHBIX MapaMeTPOB U XapaKTEPUCTUK
OCHOBHBIX THIIOB CUCTEM 00pa0OTKH, IIEpe/layul U paclpeiesieHus nHpopMaluu.

Jig ycnemHoro usydeHus aucuMiiuHbel «MHopmannoHHas onTukay y
oOy4JaronmMxcst JOJKHBI OBITH C(HOPMHUPOBAHBI CIEAYIOIINE MPEABAPUTEIHHBIC
KOMTICTCHITHH:

OIIK-1. CmocobHOCTh TIOHMMATh OCHOBHBIE TPOOJEMBI B  CBOCH
pEeIMETHOM 00J1aCTH, BEIOMPATh METOABI M CPEACTBA UX PEIICHHS

B pesymbrate wu3yueHus JaHHOW JAWCHUIUIMHBI Y  OOYyYarOIIUXCS
dbopmupyloTCS  cleAylomue — OOmEeKyIbTypHble/  oOmenpodeccuoHanbHbie/

npodeCCUOHAIbHBIC KOMIIETEHIIUH.



OIIK-5

T'oToBHOCTBH

oQOpMIIATD,

MpCACTaBIATD, JOKJIaAbIBATh n

APryYMCHTUPOBAHHO 3alIUIIATh PC3YJIbTAThI BBITTOJTHECHHOM pa6OTI)I

I1K-13

Croco0HOCTh

IIPOCKTHUPOBATH

TCXHOJIOTHYCCKUC IMPOLCCChI

IMpOU3BOACTBA MATCPUAIIOB U H3I[€J'IHI>1 3J'I€KTpOHHOI>i TCXHUKHN C HUCIIOJIb30BAHHUCM

ABTOMATHU3HUPOBAHHBIX CUCTCM TEXHOJOTMYECKOU IMIOATOTOBKH IIPOU3BOJACTBA

[1K- 14 Cnoco6HocTh pa3pabaThiBaTh TEXHOJOTUYECKYIO JOKYMEHTAIMIO Ha

MIPOCKTUPYEMBIE YCTPOMCTBA, MPUOOPHI M CHCTEMBI AJICKTPOHHON TEXHUKHU

[1K-24 CrniocoGHOCTh MPOBOJIUTH OOY4YEHHE COTPYIHUKOB HEMOCPEICTBEHHO

Ha IPeANpUsATUN/B 1Ja00paTOpHUH

Koa u popmysmpoBka

9Tanbl q)OpMI/IPOBaHI/Iﬂ KOMIICTCHIUHA

KOMIIeTeHIIUH
3Haer Kak camocTosTenbHO HAWTH HYXHYIO Hay4dHYIO
(6a30BbIi |JIUTEPATYpPy, ONMCHIBAIOLIYI0 KOHKPETHOE H3y4aeMoe
YPOBEHb) |siBIICHUE
OIIK-5 I'otoBHOCTB
0(hOpMIIATH, IPEACTABIATE, | Y MEET Pa3bupaTbCcsi ¢ Hay4HBIMM JaHHBIMU CTOPOHHEIO
JOKJIaAbIBaTh 1 (poBUH JKCIIEPUMEHTA U JIEJIaTh COOTBETCTBYIOIINE BBIBOIBI
apryMEHTHPOBAaHHO YTBIA
3aIUIIATh PE3YIBTATHI YPOBEHB)
BBITIONHEHHOH paboTe! HaBbikamMu paOOThI JIUTEPAaTypHOrO MOMCKA B CETH
Bnaz[eeTv «Mutepuer» u cucremax «Web of science» u «Scopusy,
(BeICOKHI aboThl C IUTEpPaTypOl, aHaINU3a CTOPOHHUX HAY4YHb
IX
YPOBEHE) p paTypou, P y4
JTAHHBIX
3HaeT Ocobennoctu TEXHOJIOTHYECKOTO npoiiecca
1IK-13 CriocobHocTs (6a30BpIif |M3TOTOBICHUS BOJHOBOJHBIX JJIEMEHTOB YCTPOMCTB
TIPOCKTHPOBATE ypOBeHb) |MH(OPMAIIMOHHOH ONTHKU
TEXHOJIOTUYECKHE NPOLIECCHI
IIPOU3BOACTBA MAaTCPHAJIOB U | YMeeT BbiOpate HEOOXOOUMYIO CHUCTEMY MaTepHalloB JUIs
U3ACINN SJICKTPOHHOH (IPOABUH | IpUTOTOBIEHNS BOTHOBOIHBIX JIEMEHTOB YCTPOKCTB
TEXHUKH C UCTIOJIB30BAHUEM | yTEIif .
MH(POPMALIMOHHOM ONTUKU
aBTOMATU3HPOBAaHHBIX YPOBEHE)
CUCTEM TEXHOJIOTHYECKOU q
aBbIKaMM  INIPOEKTHPOBAHMUS  TEXHOJOTHYECKOT
MOATOTOBKH MTPOU3BOJICTBA Braneer p p CCKOTO
(BBICOKMI |TIpOIECCA ITPOM3BOJACTBA ITPOCTEHIINX BOJIHOBOJHBIX
ypOBeHB) 3JIECMEHTOB yCTpoﬁCTB I/IH(bopMam/IOHHoﬁ OIITUKHU
I1K- 14 Cnoco6HoCTh 3Haer OCHOBHbIE  NPUHIUIBI  pabOThl  COBPEMEHHBIX
paspabarbiBaTh (6a3soBEI | oniTHUECKHX HHAOPMAIMOHHBIX YCTPOHCTB U CHCTEM
TEXHOJIOTHYECKYIO YPOBEHD)
OKYMEHTALUIO Ha
JOKY 1 . VeerT OOBsicHUTh (pU3MYECKHE MPOIECChl, MPOUCXOJAIINE
MIPOEKTUPYEMbIE YCTPOIICTBa, P
pu KIIMOHUPOBAaHMM TOIO WJIM HWHOTO BHJA
pHOOPHI U CHCTEMBI (nponsun | 1P YHI p A




AJIEKTPOHHON TEXHUKH YThIH ONTUYECKUX HH()OPMAITMOHHBIX YCTPOHCTB U CHCTEM
YPOBECHb)
HaBpikamu paboTHI C TEXHOJIOTUYECKOM
Bnageer |[OKYMEHTAIMEH YKE CO3NAHHBIX YCTPOMCTB, HMMEET
(BbICOKMI |IpEACTaBIEHME O  TOM, Kak  pa3pabaTblBaTh
ypOBeHB) TEXHOJIOTMYCECKYI0 JOKYMCHTALlMI0 Ha HOBBIC BHJbI
ONTUYECKUX UH()OPMAIIMOHHBIX YCTPOHCTB U CHCTEM
3HaeT Mertobl 00y4eHus1 HaBbIKaM pabOThI C ONITUYCCKUMHU
(6a30BBIi | cHcTeMaMu 00pabOTKH, Epelaun U paclpeaesieHUs
YpOBEHb) |uH(DOpMAIUU
[1K-24 CniocoOHOCTD
MIPOBOJIUTH OOyUEHHE Ymeer
[TpuMeHsITh METOIbI O0YUYCHHS HABBIKAM PA0OTHI C
COTPY/ZIHUKOB (mpoaBUH
- ONTUYECKUMHU CHCTeMaMu 00pabOTKH, Iepeaun u
HETIOCPEJICTBEHHO Ha yTBIN
pacrtipeneneHus: HHGpopMaIuu
pEANPHUATHH/B YPOBEHB)
nabopaTtopuu
Bnanmeer |Meromamu 00y4eHHUs HaBbIKaM paOOThI C ONTHUECKUMHU
(BbICOKHMH |cucTeMaMu 00paOOTKH, IEpeavu U pacrpeeeHus
ypOBeHb) |uHbOpMAIIUN

I. CTPYKTYPA U
KYPCA

COJAEPXKAHUE TEOPETUYECKOH YACTH

JleKIIMOHHBIE 3aHATHS HE MPeyCMOTPEHbI

II. CTPYKTYPA U COJAEPXKAHUE NIPAKTUUYECKOM YACTHU

KYPCA

JlaGopaTopHbie 3anHsaTHs (36 4ac.)

Paznen 1. OcHOBHBIE MOHATHSA TEOPHH HH(POPMAIIUH, €€ PUIOKEHUE K

onTtuke (4 yaca)

Jlabopatopuasi padora Ne 1. OcHOBHbIe NOHATHS Teopun MHGopManum,

eé MPUWIOKEHHE K ONTHKe; ONTHYEeCKHe CHTHAJBbI; Mmepeaadya m oOpadoTka

ONTHYECKHUX CUTHAJIOB (4 4yac.)

Pazgen 2. OcHoBbI cTaTHCTHYECKOI onTHKH. (20 yac.)




JlaGopaTopnas padora Ne 2. CiryyaiiHble BeJJMUHHBI (2 Yac.)

HenpepbiBHBIE W JUCKPETHBIE pACOpPENENCHUS] CIIyYalHBIX BEJIWYUH.
OTHOcHTENIbHAS YacTOTa COOBITUH U BEPOATHOCTh. MDYHKIUS U TUIOTHOCTD
pactipeniesieHuss. MOMEHTBHI pachpenesieHul ciaydaiHbix BenuuuH. CpenHee
3HaueHue. Jlucnepcus u cpennekBaaparuyHoe oTkiIoHeHHe (CKO). MomeHTb
BBICIINX TTOPSIIKOB.

JlabopaTopnasi padora Ne 3. Xapakrepucruueckas (CHeKTpaJbHas)
GyHKIMSA 1151 CIydaiiHbIX BeJIMYMH. (2 yac.)

Pa3znoxenue XapakTepuUCTHUYECKOM (QYHKIMM B pad 1O MOMEHTaM
pacnpeneneHui CIIy4alHbIX BEJIMYMH. ITImoTHOCTH pacrpenencHus
npeoOpa30BaHHbIX CITyYalHBIX BEIMYHUH.

JlaGopaTopnasi pa6ora Ne 4. CoBmecTHOe pacrnpejaejieHue ABYX U 0oJiee
CJY4YaiHBIX BeJIUYHH (2 yac.)

3aBUCHMBIE U HE3aBUCHUMBIE CIIy4ailHble BeIWYMHBI. CMENIaHHbIE MOMEHTHI
ciydailHeix BenuuuH. KoBapuanus cioydaiiHbIX — BennuyuH.  KosdduuueHt
KOppEJSIIMU KaK Mepa JTMHEUHOM 3aBUCUMOCTH CITyYalHbIX BEJIMYUH.

Jlabopatopunass padora Ne 5. IlnoTrHocTh pacnpeaeneHusi AJsi CyMMBbI
JABYX 3aBMCUMbIX M HE3aBHCHUMbIX CJIy4YaiiHBIX BeJIMYMH (2 4ac.)

[InoTHOCTH pacnpeneneHus sl CYMMbI ABYX BEJHYHH, PACIPEICICHHBIX 10
HKCIIOHEHIIMAJILHOMY 3aKOHY (3a7aya o0 pacrnpeneieHud  UHTEHCUBHOCTH B
CIIEKIJIOBOM TI0JIe, C(HOPMUPOBAHHBIM KOTEPEHTHBIM U3TYyUYEHUEM C DILTUITHIECKOM
U KpyroBoi mnossipuzanusiMu). II10THOCTE pacnpeneneHus Uisi NpOU3BEACHUS U
YACTHOTO JIBYX 3aBUCHUMBIX U HE3aBUCUMBIX CITyYalHBIX BEJIMUUH.

JlabopaTtopnasi pa6ora Ne 6. I'ayccoBckue cayyaiinbie BeJIMUMHBI (2 Yac.)

OnHoMepHass IUIOTHOCTh PACMPENCNICHUA ISl TayCCOBCKOM CIIy4alHOU
BeJInurHbl. COBMECTHAS INIOTHOCTh PACIIPEAEICHUS IBYX 3aBHUCUMBIX I'ayCCOBKHUX
ciyyaiiHblx BenuunH ¢ oauHakoBbiM CKO. Ilpu3Hak HE3aBUCUMOCTH st
rayCCOBCKHX CITyYalHBIX BEJIMYHH.

JlaGopaTtopuass paGora Ne 7. IlnoTHOCTH pacnpenejieHUsi AJs CyMMBbI

ciay4aitnbix ¢a3opoB (2 yac.)



Cpennue 3HaueHHUA U KOA(D(PUIHMEHT KOPPENsuu sl Cay4dailHbIX (ha30poB.
Pacnipenenenne aMImuTyibl CIIy4ailHO-HEOAHOPOJIHOIO KOIE€PEHTHOIO CBETOBOTO
nosisi. PacnipeneneHne MHTEHCUBHOCTU CIIy4yallHO-HEOJAHOPOIHOIO KOTE€PEHTHOIO
CBETOBOr0 moJisA. PacrpeneneHne HMHTEHCHUBHOCTH CIy4allHO-HEOJIHOPOIHOTO
KBa3UKOT€PEHTHOI'O CBETOBOIO IOJIS.

JlabopaTtopnasi pa6ora Ne 8. Cayuaiinbie mpoueccsl (24ac.)

CrauvoHapHble B LIMPOKOM M Y3KOM CMBICIIaX CIy4YalHbIE IPOLIECCHI.
CpenHee 1O BpEeMEHM M CpelHEE MO aHCamMOJ0. ODProJuyeckue IpOLECCHI.
MOMEHTBI 3ProANYECKUX MPOLIECCOB.

JlabopaTtopuasi pa6ora Ne 9. ChekTpajbHbI aHAIM3 CJAYYAHHBIX
npoieccos. (2 4ac.)

CrekTpajibHbIE TUIOTHOCTH SHEPTHUHU U MOUTHOCTH CITyYalHBIX MPOIECCOB

Jlabopatopuass pa6ora Ne 10. B3anMHble KOppeasiiuoHHbIe (PYHKUMU
cJy4YaiiHbIX mpoueccoB (2 yac.)

ABTOKOppESILIMOHHBIE (YHKUINU CTyYalHBIX POLIECCOB

JlaGopaTopHas pabora Ne 11. Koppeasimuonnbie "
aBTOKOppeasiUHMOHHbIe (QYHKIHUS CTAUMOHAPHBIX CJAYYalHBIX MpoueccoB (2
qyac.)

KoppensiiimonHble U aBTOKOPPEJSAIMOHHBIE  (YHKIMS — CTallMOHAPHBIX

CIIy4alHbIX IpoueccoB. Teopema Bunnepa-XuHunHa.

Pa3znen 3. OnTuka cnekJion (6 gac.)

JlabopaTtopnasi padora Ne 12. Teopusi KOrepeHTHOCTH ONTHYECKHUX BOJIH
(2 vac.)

BpemenHnas 1 mpocTpaHCTBEHHAs! KOTEPEHTHOCTh ONTHYECKUX BOJIH. TeopeMa
Ban-I{utrepra-Llepuuke. CiekTpaiabHs YUCTOTA UCTOYHUKA.

Jlabopatopnast pa6ora Ne 13. CuayuaiiHble onTHYeCKHEe MOJHA M MX
OCHOBHBbIE cBOMcTBA. (2 4ac.)

CriyyaliHble ONITHYECKUE MOJIS U UX OCHOBHBIE CBOKMCTBA

JlaGopaTtopnass paGora Ne 14, Chnek/ioBoe T1i0Jie, CO0371aBaeMoe



audPy3HbIM 00beKTOM (2 Hac)

[IpocTpaHcTBeHHOE paclpelesieHne amIUITyl W HMHTEHCHBHOCTEH B
cnexjioBoM moje. Cpeassi WHTEHCUBHOCTh. (CTaTUCTUKAa HMHTEHCHUBHOCTEH
cnekioB. OneHka pasmepa crekia. Crneksibl HaOMoJaeMble TPU  CMEIICHUU

niddy3Horo oobekTa B ONEepeyYHOM HaIlpaBICHUH.

Paznen 4. KoppeasunonHas o0padoTka cJy4aiiHO-HEOJTHOPOIHBIX
onTHYeCKHX MoJei (6 gac.)

JlabopaTtopHnasi padora Ne 15. Cneki-unrepdepomerpusi (2 yac.)

MeTton JBYX3KCIMO3WLIMOHHOM PpPETUCTpAlMM CHEKN Toyied Iud@y3HbIX
o0bekToB. DopMHUpOBaHHE UHTEPHEPEHIIMOHHBIX IIOJIOC TIPU  OCBEIICHHUU
3aMMCAaHHOW  (POTOIJIACTUHKH IUIOCKOW BONHOW. Crneki-unrepdepomMeTpus.
N3mepenne mnonepeuHbix caBuroB. KoppensimoHHas creki-uHTephepoMeTpus.
DOopMHUPOBAHUE «IIOJIOC KOPPEISILIUNY.

Jlabopatopnasi pabdora Ne 16. CnekioBoe moJje, Cco03J1aBaeMoe
au¢dy3HbIM 00beKTOM (2 yac.)

CrnexknoBoe nojie, co3aaBaemMoe AUGPy3HbIM 0O0BEKTOM, U KOPPEISIIMOHHBIC
CBOMCTBA MHTEHCHBHOCTEW. Koppensuuss MHTEHCUBHOCTEW B CIIEKJIIOBOM IIOJIE,
co3maHHoOM AuG(y3HEIM O00BEKTOM B CiIydae OCBEIIEHHUS HWCTOYHUKOM C
PAaBHOMEpPHBIM  pacClpe/IeICHUeM HWHTEHCHUBHOCTH IO CBETOBOMY  IISITHY.
Koppensiuss MHTEHCHUBHOCTEW B CIIEKJIOBOM II0Jie, CO3JaHHOM JU(dy3HBIM
OOBEKTOM B CJy4yae OCBELIEHUS HMCTOYHUKOM C TayCCOBBIM PpACIpEICICHUEM
WHTEHCUBHOCTH 10 CBETOBOMY IISITHY.

JlabopaTtopuass paGora Ne 1/7. ChoekiioBoe 1oJie, co031aBaeMoe
MHOT'OMOJ0BbIM BOJIOKOHHBIM CBETOBOAOM (2 4ac.)

CrneknoBoe moJjie, co34aBa€MO€ MHOTOMOJIOBbIM BOJIOKOHHBIM CBETOBOJIOM,
pacrpeqielieHue aMIUIUTyl U MHTEHCUBHOCTEH B crleksioBoM moiie. Koppesnsius
WHTEHCUBHOCTEH B CIIEKJIOBOM IIOJI€, CO3JIaHHOM MHOTOMOJIOBBIM BOJIOKOHHBIM

CBCTOBOIOM.



I1l. YHEBHO-METOANMYECKOE OBECIIEYHEHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCS

V4yeOHO-METOTUUECKOE

obecrieyeHue

CaMOCTOSITEJIBHOM

paboThI

06y‘IaIOHII/IXCH 110 JUCHHUIIIIMHC ((I/IH(bOpMaHI/IOHHaH OIITHKa» IPCACTAaBJICHO B

[Tpunoxxenuu 1 u BKIItOYaET B ceOs:

HJIaH-Fpa(I)I/IK BBIIIOJTHEHHUSI CaMOCTOSTEIILHOM pa6OTBI 110 JUCHUIIJIMHC, B

TOM YHCJIC ITIPUMCPHBIC HOPMBI BPEMCHHU HA BBIINTOJIHCHHUC 110 KaKJIOMY 3a/IaHUIO,

XapaKTepUCTHKA 3aJaHUM ISl CAMOCTOSITEIbHOM PabOThl O0ydYaroIuXcsl U

MCTOAUYCCKUC PCKOMCHIAIINH 110 UX BBIIIOJIHCHUIO,

TpeOoBaHUS K

CaMOCTOSITEJIbHOM pa6OTBI;

KPpUTCPHUH OLICHKH BBIIIOJIHCHHA CaMOCTOSITCIbHOM pa6OTLI.

IMpCACTaBJICHUIO

o(hOopMIICHUIO

pe3yJIbTaToOB

Ha camocTtosrenbHyo paboTy cryaeHToB mo Kypcy «MubopmanmonHas

ONTHKa» OTBOAUTCS (2 daca M3 Hux 36 dYac. OTBOAMTCSA HAa TOATOTOBKY K

IK3aMEHY.
IV. KOHTPOJIb JOCTUKXEHUS HEJIEﬁ KYPCA
No KoHnTtponupyemslie Koppb! 1 aTamnst OueHouHbIE CpeCcTBa
n/n paszensl / TeMBbI ¢dopmupoBaHus TEKYIIIHA IPOMEXKYTOUHAs
JUCITUTUTAHBI KOMITETCHITHA KOHTPOJTb aTTecTanus
1 OCHOBHBIE TTOHITHA OIIK-5, | 3naer CobecenoBanne Bomnpocsr
Teopuu uHbopMaluy, e€ | [TK-24 (YO-1) 1
TIPUTIOACHHC K OIITHKE yMeeT, CobecenoBanue CobecenoBanre
(VO-1) (VO-1)
BJIaEET CobecenoBanue
(YO-1)
3HaeT KonTponpHas Bompocsr
pa6ora (ITP-2) 2-15
2 OCHOBBI CTATUCTHYECKOHN 1(‘)[25-35’ yMeeT KontponbHas CobecenoBanue
ONTHKH ’ pa6ora (TTP-2) (VO-1)
BJIAJICET KonTposnbnas
pabora (ITP-2)




3HAeT KoHnTponbHas Bormpocst
pabora (ITP-2) 16 - 20
OIIK-5, | ymeer KonTposibHas
3 | Onruka crekiioB K-14 paota (I1P-2) CoGecenoBanue
BJIa/ieeT KounTponbHas (YO-1)
pa6ora (ITP-2)
3HAET Kontposbnas Bompocst
pa6ora (ITP-2) 21 - 26
Koppesuuontas CobecenoBanue
4 00paboTKa cirydaiiHO- OIIK-5 yMeer KoHTponbHas (VO-1)
HEOJHOPOMHBIX I1K-14 paGora (ITP-2)
ONITUYECKHUX TOJICH
BJIAAEET KonTposibHas
pabora (ITP-2)

KOHTpOJ'IBHBIe 3ajlaHrs, MCTOAUYCCKHUC MATCpualibl, OIPCACIIAIONINC

NpoIEAYphl OIEHWBAHUS 3HAHWM, YMEHUW U HABBIKOB W (WJIM) OIbITA

NESATEIbHOCTH, a TaKXe KPUTEpUM U TOKa3aTelld, HEOoOXOIUMbIE I OICHKU
3HaHWM, YyMEHUHN, HABBIKOB U XapaKTepU3yIOIIHe dTanbl (opMUpPOBAHUS
KOMIIETEHIIUM B  TIPOIlECCE  OCBOGHMSI  0Opa3oBaTEeIbHOM  MPOrPaMMBl,

npeacrasieHsl B [Ipunoxenun 2.

V. CIUCOK YUYEBHOM JIUTEPATYPbHI © TH®OPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHHUE JUCIHUIIJIMHbI

OcHoBHas auTEparypa

(onexmponnwvie u neuammvie uz0anus)
1. Jlanac6epr, I'.C. Onruka [ D1eKTpOHHBIN pecypc] : yueOHoe mocodue /

I'.C. Jlanacoepr. — DnexTpoH. gadH. — Mockga : duzmatiut, 2010. — 848 c. —
Pesxxum noctyna:_https://e.lanbook.com/book/2238

2. byrukos, E.W. OnTuka [DnexkTpoHHBIHN pecypc] : yueOHoe nocooue / E.W.
bytukoB. — DnexktpoH. nan. — Cankt-IlerepOypr : Jlanp, 2012. — 608 ¢. —
Pexxum noctyna: https://e.lanbook.com/book/2764

3. CaBenbes, U.B. Kypc o6mieit pusuku. B 5-u 1. Tom 4. Bonubl. OnTrka

[DnexkTpoHHbI pecypce] : yuebHoe mocooue / M.B. CaBenbeB. — DIEKTpOH. JaH.


https://e.lanbook.com/book/2238
https://e.lanbook.com/book/2764

— Cankr-IlerepOypr : Jlanp, 2011. — 256 c. — Pexxum nocrtymna:
https://e.lanbook.com/book/707

4. Jlxxonc, M. T. [IporpammupoBaHre UCKYCCTBEHHOTO MHTEJIJICKTA B
NPWIOKEHUAX [DNEKTPOHHBIN pecypc] : . — OnekTpoH. aad. — M. : JIMK Ilpecc,
2011. — 312 c¢. — Pexxum goctymna:
http://e.lanbook.com/books/element.php?pll_id=1244.

5. Pomanenko, C.A. IIpuMeHeHnEe COBPEMEHHBIX CPEACTB MATEMATUUECKOTO
aHanu3a Bo ¢uiorauuu [AnexkrponHsiii pecypce] : / C.A. Pomanenko, A.C.

OneHHUKOB. — DneKTpoH. AaH. — M. : ['opnas kuura, 2013. — 18 c. — Pexxum

nocryma: http://e.lanbook.com/books/element.php?pll_id=49805.

JIOTOJTHUTEIbHAS JIUTEPATypa

(anekmponHbie u nevammuvle U30aHs)
1. I'anmymikun, A.W. Heliponusie cetd. OCHOBBI TEOPUH [ DIEKTPOHHBII

pecypc] : . — DnekTpoH. naH. — M. : I'opsiuast JIunusa — Tenekom, 2010. — 496¢. —
Pexxum mocryma: http://www.iprbookshop.ru/12005

2. Ipsixonos, B.IT. MATLAB 6.5 SP1/7/7 SP1/7 SP2 + Simulink 5/6.
NHCcTpyMEHTBI HCKYCCTBEHHOTO UHTEIUIEKTa M OMOMH(OPMATUKU [ DIEKTPOHHBIH
pecypc] : / B.IL. Ipsaxonos, B.B. Kpyrnos. — Dnekrpon. gan. — M. : COJIOH-
ITpecc, 2009. — 454 c. — Pexxum noctyma: http://www.iprbookshop.ru/8683.

3. bopucos, B.B. Heuetkne monenu u cetu. [IIEKTPOHHBIN pecypc] :
yaebHoe mocobue / B.B. bopucos, B.B. Kpyrios, A.C. ®enynoB. — DIEKTPOH.
naH. — M. : T'opsiuasg nunus-Tenexom, 2012. — 284 ¢. — Pexum nocrymna:
http://www.iprbookshop.ru/12007.

4. Gunsak M.M. OcHoBHbIE (HU3UYECKUE TIPOIIECCHI B IPOBOJHUKAX,
MOJTYTIPOBOHUKAX U IUDJICKTPUKAX [DIEKTPOHHBIN pecypc] : yuebHoe nocodue /
M.M. ®unsk. — DAEKTPOH. TEKCTOBbIE AaHHbIe. — OpeHoypr: OpeHOyprekuii
rocyaapctBeHHbid yauBepcuteT, ObC ACB, 2015. — 134 ¢. — Pexxum noctyma:
http://www.iprbookshop.ru/54132.html — SbC «IPRbooks».


https://e.lanbook.com/book/707
http://e.lanbook.com/books/element.php?pl1_id=1244
http://e.lanbook.com/books/element.php?pl1_id=49805
http://www.iprbookshop.ru/12005
http://www.iprbookshop.ru/8683
http://www.iprbookshop.ru/12007
http://www.iprbookshop.ru/54132.html

5. Kpaxorkuna E.B. UucneHHble METOIbI B HAYUYHBIX pacyeTax
[DnexTponHBI pecypce] : yuebHoe mocodue. Kypc nexmuii / E.B. KpaxoTtkuna. —
DIEeKTPOH. TeKCTOBbIE NaHHbIe. — CraBpomnodib: CeBepo-KaBka3zckuii
dbenepanbublil yHuBEpcutet, 2015. — 162 €. — Pexxum gocrtymna:

http://www.iprbookshop.ru/62884.html — 55C «IPRbooks».

Ilepeyenb pecypcoB HHGPOPMANUOHHO-TEJICKOMMYHHUKANMOHHOU CeTH
«HTEepHET»
1. YuBumuxun C.A. KBanroBas unpopmaruka: YuedHoe nocodue. - CII6.:

CIIoI'Y UTMO, 2009. — 80 c. http://window.edu.ru/resource/390/67390

2. 3psarun B.®., ®émopor C.B. IlapannenbHple BBIYUCICHUS B ONTHKE U
onrtouHpopmatuke: Yuebnoe nocoodue. - CII6.: CIIGI'Y UTMO, 2009. — 109 c.
http://window.edu.ru/resource/359/66359

V. METOANYECKUE YKA3ZAHUSA 110 OCBOEHHUIO
JANCIUITJIMHBI

OCHOBHBIM BHJOM ayAWTOPHOW pabOTHl CTYAEHTOB IO JIHUCIUILINHE
«MupopmaririoHHast ONTHKA» SBISIOTCS TabopaTopHbie padoThl (36 dac.).
[To gucruruiHEe MpeIyCMOTPEeHa BHEAYIUTOPHASI CaMOCTOATENbHAs paboTa

B 00BbeMe 72 Jac. Ha BeCh KypC TUCITUTIINHBI.

Jlns 6a30BOro M3ydeHHs Kypca HEOOXOAMMO TMocelaTh jgabopaTopHbIe
paboThl, paboTaTh C OCHOBHOM JIUTEPATYPOU MO JUCITUTUIHHE.

Jns  yriayOleHHOTO  HM3y4YeHHUs TEOPETHYECKOTO  Marepuaia Kypca
JTUCIUTIIMHBL  TIOMHUMO  BBINICTIEPEYUCIICHHBIX ~ PEKOMEHJAIUA  HEOOXOAMMO
UCTIONIb30BaTh JIOTIOJHUTEIBHYIO JUTEPATYpy, YKa3aHHYIO B MPUBEICHHOM BBIIIE
nepeyHe.

JUis  MOATOTOBKM K JK3aMEHY OIpeAeNieH IepedeHb  BOIPOCOB,
MIPE/ICTABIICHHBIN B IPHIIOKCHUH 2.

VIlI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE
JANCIUIIJIMHBI


http://www.iprbookshop.ru/62884.html
http://window.edu.ru/resource/390/67390
http://window.edu.ru/resource/359/66359

I[JIH IMPOBCACHUA HCCHGI[OBaHHﬁ, CBA3AaHHBIX C BbIINOJHCHHUCM 3aJaHHUA IIO0
JAUCHUINIMHEC, a TAKIKC IJIA OpraHUu3alnun CaMOCTOSITEJIbHOM pa6OTI>I CTyACHTaM JOCTYIIHO
na6opaTopHoe 060py,Z[OBaHI/Ie H CIICHHUAJIN3UPOBAHHBIC Ka6I/IHeTBI, COOTBCTCTBYIOIIUC
ﬂeﬁCTByIOMHM CaAHUTAPHBIM M IIPOTHUBOIIOKAPHBIM HOPMaM, a TaKiKC Tpe6OBaHI/I$[M
TEXHUKHU 0€30I1aCHOCTH IIpH IIPOBCACHU N y‘Ie6HBIX H HAYUYHO-TIPOU3BOACTBCHHBIX pa60T.

HaumenoBanmue
000py/10BaHHBIX
noMeIleHuid W TmoMelleHuil
IS CaMoOCTOSITEeJIbLHOM
padoThI

IlepeyeHb 0OCHOBHOIO 000PY/A0BAHNS

Criennanu3upoBaHHas
yueOHO-HayYHAas
naboparopust KadeIpsl
o0mieit n
AKCIIEPUMEHTAIbHOU
busukn/

r. Bnmagusoctoxk, yi. Paguo
5, UAITY JIBO PAH,

OnTuyeckue CTOIbI ¢ CHCTEMON BUOPO3AIIMTHI — 2 IIT.
MHuorodyHkroHanbHas cuctemMa tectupoBanus AQ2200 s
U3MEPEHUS XapaKTEPUCTUK U UCCIICOBAHUS ONTHUYECKHUX
MPUOOPOB U ONTUYECKUX CUCTEM CBS3H.

[IpeunsuoHHas cuctema npeoodpa3oBaHUs ONTHUECKOTO
u3o0pakenust Thorlabs.

KoMIUIeKT ONTHYECKHUX 3JIEMEHTOB IS IOCTPOSHUS CUCTEM
dbopMupoBaHus 1 00pabOTKH ONTUICCKUX CUTHAJIOB.

ayn.225

Ywuransusie 3aasl Hayunoit | Mono6iok HP ProOme 400 All-in-One 19,5 (1600x900), Core
oubmuoreku IBOY ¢ i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
OTKPBITBIM JOCTYIIOM K DVD+/-RW,GigEth,Wi-Fi,BT,ush kbd/mse,Win7Pro  (64-
dbouay (kopmyc A - bit)+Win8.1Pro(64-bit),1-1-1 Wty

ypoBenb 10) Ckopocts noctyna B MaTepruer 500 Mout/cek.

Paboune mecta /i mroel ¢ OrpaHUYEHHBIMUA BO3MOXKHOCTSIMU
3I0pOBbSl  OCHAILEHBl JUCIUIESIMA M IpuHTepamu bpaiiis;
00OpYyJOBaHbl: MOPTATUBHBIMU YCTPOWCTBAMH JUI YTEHHS
IJIOCKOTIEYATHBIX TEKCTOB, CKAaHUPYIOIIMMH M YUTAIOLIUMHU
MallliHaMU BUJCOYBEIECYUTEIEM C BO3MOXKHOCTBIO PEryisluu
LIBETOBBIX CIIEKTPOB; YBEJIMYNBAKOUIUMU JIEKTPOHHBIMU JTYyITAMH
U yIbTPa3ByKOBBIMU MapKUPOBILIMKAMU

Jlnst 00paboTKM pe3yabTaTOB MOACIUPOBAHUS U aHATIM3A PE3YyJIbTaTOB MOKHO

HCIIOJIB30BaTh

CTaHAapPTHBIC

nporpaMmbl Ui TOCTpOEHUsi TpaduKkoB B

ornepainoHHou cucreme Windows.




IIpunoxenue 1

MHWHHCTEPCTBO OBPA3OBAHNS 1 HAYKU POCCUMCKOM ®EJIEPALIN
DenepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTENEHOE YUPEKICHHE
BBICITICTO OOpa30BaHUs

«/{aJabHEeBOCTOYHBIN (eepabHbIN YHUBEPCUTET»
(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHOM
PABOTbBI OBYYAIOLIUXCS
no aucuuminie « MaopmanuoHHas onTuKa»
Hanpasiienue noaroroBku 11.04.04 JjieKTPOHUKA M HAHOIJIEKTPOHUKA

®opmMa MOArOTOBKH OYHAS

BiaaaguBocTok
2017



1. Ilnan-rpauk BHINOJTHEHUS] CAMOCTOATEIbHO PadoThI 10 JUCHUIIMHE

Ne Hara/cpoxkn Bun Ipumepusbie | @opMa KOHTPOJIS
BBINOJIHEHUSI CaMOCTOATEIbHOI HOPMBI
/i paéoThI BpeMeHH Ha
BBINOJIHEHH e
1. B teuenne IToaroroBka k 36 yac. Cobecenopanne (YO-1)
cemecTpa 1a00paTOPHBIM Tecr (I1P-1)
paboram KonTtponpHas padora
(IP-2)
2. B teuenune ITonroroBka k 36 uac. DK3aMeH
cemecTpa IK3aMeHy

2. XapaxkTepucTuka 3aJaHUi UIS  CAMOCTOATEJNbHON  padoThl
o0y4yaromuxcs 1 METOAUYECKHE PEKOMEHAALMH 110 UX BHINOJTHEHHIO

CamocrosiTenbHas paboTa CTYAEHTOB BKIIOYAET B Ce0s: MOJATOTOBKA K
7ab0paTOpHBIM paboTaM, MOJATOTOBKA K IK3aMEHY.

[ToaroToBka Kk 1a00OpaTOPHBIM padOTaM OCYIIECTBIISIETCS CTYIEHTOM Iepen
COOTBETCTBYIOIIECH JsabopatopHoil paboTON 1O MarepuajiaMm, BbIIAHHBIM
npenojaBaresied Ha NPEAbIAYIIEM 3aHSATUA C HCIOJIb30BAHHMEM OCHOBHOM U
JOTIOJIHUTENBHOU JINTEPATYPHI.

IIoArOTOBKY K DJK3aMEHy PEKOMEHAYETCS OCYLIECTBISATh B TEUYECHHE
CEMECTpa HEMOCPEACTBEHHO IIOCJIE OKOHYAHUS HM3YyYEHHsI OYEPENHOM TEMBI 110

BOIIPOCAM, MTPEJACTABIECHHBIM B MIPUJIOKECHHUH 2.

3. TpeOGoBaHusT K TMPeACTABJEHUI0O M OQopMiIeHHI0O Pe3yJIbTATOB
CaMOCTOAATEeIbHOM PadoThI
KonTpons moaroroBku Kk jgabopaTopHbIM  paboTaM  OCYIIECTBIISECTCS
npenojaBareneM B popme codeceioBaHUS U KOHTPOJIBHBIX PadoT.
KoHTtposbHbie paboThl 3aBepiatoT u3ydyenue paszaenon 2,3 u 4. KonnyecTBo

pabot — 3. Bonmpockl KOHTPOIBHBIX Pa0OT MPEICTABICHBI B MPUIOKECHUHN 2.

4. 3amanus AJs1 NOATOTOBKH K JIaDOpaToOpHBLIM padoTram




1. Cnyvaitnas BenmuunHa X NMPUHUMAET B AKCIEPUMEHTE CICAYIOIINE 3HAYCHUS:
0,1,1,1,0,0,1,0,1,0. Micrionb3ys B KauecTBe OLEHKH I X U x2 COOTBETCTBYIOIINE
cpeaHue apudMEeTHUYECKHUE, OIEHUTE MaTeMaTUYeCKOe OXKHJAHWE U JHCIICPCHIO
BEJINYHUHBI X.

2. [lokaxkute, 4TO A7 PaBHOMEPHO pACIpPENEICHHON CIIy4ailHON BEIMYUHBI, C
IUIOTHOCTBIO PaCIpeeICHus, 33/1aBA€MOU BBIPA)KECHUEM

. ()= [ Py (00X =1,

_ b+a b—a
BBIIIOJIHAECTCHA. X = —, Ox==

2 2.3’

3. [lokaxkute, 4YTO M TayCCOBOW CIy4YallHOW BEIMYMHBI, C T[UJIOTHOCTBHIO
pacnpeneneHus, 3a1aBaeMOU BBIPAXKCHUEM

1
———  korma a<x<bh
px(x): b-a )
0, korga X<awmX=>Db

TIe a U b — IEeHCTBUTEIBHBIC YHCA, BRIIOJIHACTCA: X =a, ox=b.

4, TlokaxxuTte, 4TO JJIS CIy9alHOM BEJIMYMHBI, C DKCIIOHCHIIMAIBHOW TIJIOTHOCTHIO
pacnpenesieHus, 3a1aBa€MOU BBIPAXKEHHEM

1 Y
p|(|): Texp(-Tj, npu 1 >0

0; BO BCEX OCTAIBHBIX CITydasX,

rae | =207, Bemonusiercs: | =o,, ox=b.

5. [TokaxkuTte, 4TO MOMEHT X" MOJKET OBITh BBIPAKCH Yepe3 XapaKTECPUCTHUSCKYIO
byHKIIUIO M, (@) COTJIACHO COOTHOIICHHIO

dex((D)

x™ = (=)™
(1) e

=0

6.1IHTEHCUBHOCTh CIy4allHOTO KOTEPEHTHOTO CBETOBOIO IIOJISI paclpelelieHa
COTJIACHO BBIPAXKEHUIO



1 ).
0, (1) = Texp[-Tj, mpu | >0

0, BO BCCX OCTAJIbHBIX CIy4asix,

rae | =20°. Hanpsokenne U doTonpreMHrKa CBSI3aHO ¢ HHTEHCUBHOCTBIO CBETA

y I
| HenuHeifHo 3aBucumocthio BuAa U (I) :Umaxﬁ, rne U, #u |, -
H

KOHCTaHThI. KakoBa Oy/eT miIoTHOCTD pactpeaeneHus s Beanunusl U?

7. Koo dunueHT Koppeisaiuu IByX CIIy4aiHbIX BeluduH X U Y paBeH p,, . Kakon

Oyner Kod(PPUIMEHT KOPPESAIUU CIy4alHbIX BeJUduH X U Z, €Clid 3HaYeHUs
BenuunuH Z u X CBSI3aHbl JIMHEWHOW 3aBHCHUMOCTBIO: z=ay+b, rme a u b —

KOHCTAHTHEI.

8. Ciyuaiiple BenuuuHbl X W Y  NPUHUMAET B SKCHEPUMEHTE CIEAYIOIIHE
3HAYCHUSA:

Ne 1 2 3 4 5 6 7 8 9
OIlbITa

X 0 1 1 1 0 1 0 0 0

Y 0 1 1 0 0 0 1 0 0

Hcrnonb3yst B Ka4eCTBE OLIEHKH JIJIST  CTAaTUCTUYECKUX CPETHUX COOTBETCTBYIOIIUE
cpenHue  apudMETHYSCKHE 3HAYCHHUS  BCJIMYMH, OICHUTE KO3 HUIIUEHT
KOppensiuuu BemuyuH X u Y .

9. CnyuaitHpie BenmuuuHbl X W Y NOPUHUMAET B JKCHEPUMEHTE CIEIYIOLIUE

3HAa4YCHUA:
Ne 1 2 3 4 5 6 7 8 9
OIIbITa
X 0 1 1 1 0 1 0 0 0
Y 0 -1 -1 0 0 -1 0 0 0

Hcnonb3yst B Ka4eCTBE OLEHKHU ISl CTAaTUCTUYECKUX CPEAHUX COOTBETCTBYIOIIUE
cpeaHue  apuMeTHYeCKHe 3HAYCHUS BEJIMYMH, OIeHUTEe KO3 UIIMEHT
KOppessiuuu BeinunH X 1 Y .

10. Ha puc. nmpuBeeHbl HECKOIBKO BHIOOPOUHBIX (DYHKIIMM CIy4aifHOTO Mporiecca




X(t). Hcmome3yss B KauecTBE OICHKH IS CpeIHUX TI0 aHCaMOJIO
COOTBETCTBYIOIIME CpEeAHHE apuMETHUYECKUE 3HAYCHUS BEIMYMH, OIICHUTE
CJICAYIONINE 3HAUYCHHS aBTOKOppe siuoHHoN ¢ynkuuu: I'(-5-3), I'(0,2), I'(0,6).

HaiimuTe COOTBETCTBYIOMIME STUM 3HAUYCHUSAM KOI(PPHUITUESHTHI KOPPEISITIH.

X

1. O,Z[Ha H3 peaﬂmaunﬁ cnyqaﬁﬂoro IIponHecccCa OIMUCBIBACTCA BbIPAKCHHUCM
2

a
Xm (t) = 2 0 2
t® +ap,
rae a, - KOHCTaHTa. JlJIsi 3TOM peanu3auuu HAUIUTE BPEMEHHYIO

aBTOKOPPENALUOHHYI0 QYHKIHMIO: T, (7), ¥ K03 duImeHT koppensuuu 5, (0)

12. m-as peanmuzanus CIydalHOTO TIpolecca X OIMCHIBACTCS BBIPAXKCHHEM

a

Xm (1) = W, Takas K€  peanW3anus ~ CiIy4aiiHoro — mporecca Y
+ m
b2
Ym(t) = (tl)++b2,rne a, M b, - koncrautel. Haitmure: T (0) u p*" (0)
- m

13. Cnyuaitbrit mporiecc X(t) umeeT BeIOOpOUHbIe (YHKIMH BUA
Xy = Ay sin? (ot + )

I1€ o - KOHCTaHTa, a A, U ¢, - HE3aBUCHUMBbIE CIIy4yallHble MEPEMEHHbIE, U3

KOTOPBIX TMOCIEAHASA - pacmpeiesicHa paBHOMEPHO Ha WHTepBaie |[-7,7].



YcpeaHenreM Mo aHcaMOIi0 U 110 BpeMeHH Haiinure Gynkuuu [(z), T (7), p(7),

P, (r) I 3TOrOo mpoiecca.

14. Tlokaxute, uto BeIpakeHus (11) mis I'(a) u p(a) cupaBeUIMBLEI U B CiIydae,
Korja paccestHHoe AP Y3HBIM 00BEKTOM U3ITYYEHHUE MOJTHOCTHIO WM YACTUYHO
JIENOJIIPU30BaHO. YKa3aHue: MPEJCTaBbTe MHTEHCUBHOCTh PACCEIHHOTO CBETa B
BUJIE CYMMbI UHTEHCUBHOCTEH JBYX CTATHCTHYECKH HE3aBUCUMBIX OPTOTOHAJIBHO
MOJIIPU30BAHHBIX KOMITOHEHT.

15. Haiinute xo3puIMEHT KOppensiuud WHTECHCHUBHOCTEH CIEKJIOBBIX MOJIEH
chopMupOBaHHBIX TU(PPY3HBIM OOBEKTOM, KOT/Ia OH OCBEIIACTCS ITYYKOM CO
CJIEIYIOLIUM PACTIPEAECICHUEM:

Wy, korma D/2<E<D/2

O, BO BCCX OCTAJIBHBIX ClIy4dasdax

W(@ﬂ) =

16. Iloxaxurte, B ciydae, KOrja MOJbl MHOTOMOJOBOTO CBETOBOJA HMEIOT
ONMHAKOBYI0  3((deKTUBHOCTL  BO30Oyxkmenmss (f,=const) m® Korma mX

JIOTIOJIHUTETIbHBIE (pa30BbIE CABUTH Sy, PABHOMEPHO PACIpPEEIICHbI B HHTEPBAIIE

OT MHMHHUMAJIBHOTO 3HAUCHUSA Oy, J0 MAakKCHMMaJIbHOIO 3HA4YCHUS Jy,.., ,
2 2

BhIpakenne pp= | T, exp(idy,) > fq| ama xosddwmmenta koppensamm
q q

WHTEHCUBHOCTEW CHEKJIOBBIX moJied cdopmupoBanHbix BC B pesynbTare
BBITIOJIHEHUSA CTaHJIAPTHOTO IMEpEX0Ja OT CYMMHPOBAHUA K HHTETPUPOBAHUIO

npeoOpa3yeTcst K BULy P1p = sinc? (AW ma%j .
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MMacnopt ®OC

Kon u popmyuposka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

KOMIIeTeHIIUH
3HaeT Kak camocTosITeNbHO HAlTH HYXHYIO HAay4HYIO
(6a30BEIi |JIUTEPATYPY, ONMCBHIBAIOIIYIO KOHKPETHOE H3y4aeMoe
YPOBEHb) | sIBIICHUE
OIIK-5 I'otoBHOCTB
0(hOpMIISATH, IPEICTABIATD, | Y MEET Pa3zbupaTbCcsi ¢ Hay4yHBIMM JAHHBIMU CTOPOHHEIO
HOKJIaAbIBaTh U (HPOHBI/IH SKCIIEPUMEHTA U JIeJIaTh COOTBETCTBYIOIINE BBIBObI
apryMEHTHPOBaHHO YThIH
3alUILATh Pe3ybTaTh YPOBEHbB)
BHITIONHEHHOH paboTEH HaBbikamMu paOoThbl JIMTEPAaTYpHOIO MOUCKA B CETH
BnaﬂeeT“ «MuTepuer» u cucremax «Web of science» u «Scopusy,
(BeICOKNHE a0O0TbI C JUTEPATypOH, aHaIM3a CTOPOHHHUX HAy4YHBIX
yYPOBEHb) p paTypou, p yd
JTAaHHBIX
3uaer Ocobennoctu TEXHOJIOTHYECKOTO npoiecca
1IK-13 CriocobHocTs (6a30BpIif |M3TOTOBICHUS BOJHOBOJHBIX JJIEMEHTOB YCTPOWCTB
TIPOCKTHPOBATE ypOBeHb) |MH(DOPMALMOHHON ONTHKU
TEXHOJIOTUYECKHE MPOLIECCHI
MIPOU3BOJICTBA MAaTCPUAIIOB U | YMeeT BeiOpate HEOOXOIUMYIO CHUCTEMY MaTEpHAIIOB IS
M3ACIAN SJICKTPOHHOH (IPOIBHH | 11puUTOTOBNIEHHS BOTHOBOIHBEIX DIEMEHTOB YCTPONCTB
TEXHUKH C HCHOJIL30BAHUEM | yThIi .
MHGOPMALIMOHHOM ONTUKU
ABTOMATU3UPOBAHHBIX ypOBeHI))
CHCTEM TE€XHOJIOTMYECKON
Brnaneer HaBbikamMu  NpPOEKTHUPOBAHUS  TEXHOJOTUYECKOTO
MTOATOTOBKU MTPOU3BOJICTBA .
(BBICOKHI |TIpOIECCa IPOM3BOJACTBA MPOCTEHIINX BOJHOBOJHBIX
YPOBEHB) | 3]IEMEHTOB yCTpOICTB HH(POPMAIMOHHON ONTHKH
3Haer OcHOBHBIE ~ MPHUHLUIBI  pabOTBl  COBPEMEHHBIX
(6a3soBeIi | onrTHUecKHX MH(POPMAIMOHHBIX YCTPOMCTB U CUCTEM
YpOBEHb)
1IK- 14 CriocobHOCTH Vmeer OOBACHUTH (PU3MYECKHE TIPOIECCH, IPOUCXOMIAIINE
paspabartbBath (IPOIBHMH |1py  (yHKIMOHMPOBAHMH TOTO WM HHOTO BHJA
TEXHOJIOTHYECKYIO YThIH .
ONTUYECKUX MHPOPMAIIMOHHBIX YCTPONUCTB U CUCTEM
JOKYMEHTAIUIO Ha YPOBEHB)
MIPOEKTUPYEMBIE YCTPONCTBA N
P Py yorp ’ HaBbikamu paboThI C TEXHOJIOTUYECKON
pUOOPHI U CUCTEMBI . N
IIEKTPOHHOI TeXHUKH Bnameer |[AOKYMEHTallMed YK€ CO3JaHHBIX YCTPOWCTB, HMEET
(BBICOKMI |TIPEACTaBICHWE O  TOM, Kak  pa3pabaTeIBaTh
YPOBEHB) | TEXHOJOTUYECKYIO JOKYMEHTALMI0 HA HOBBIE BHUJIBI
ONTUYECKUX UH()OPMAIIMOHHBIX YCTPOHCTB U CHCTEM
I1K-24 CniocoGHOCTB
3Haer MeTtop1 00ydeHHs HaBbIKaM pabOThI C ONTHYECKUMHU
MIPOBOJUTH 00yUYEeHHE .
COTDY/THHKOB (Oa30BBIN | cHcTeMaMu 00pabOTKH, epelaun U pacipeaesieHus
Py ypOBeHb) |uH(pOpMaLnn

HCIIOCPECACTBCHHO Ha




MIPEeATIPUSTHI/B VMeer
naBopaTopun (npoaBHH [TpuMeHSATH METO bl 00yUCHHS HaBBIKaM PabOTHI C
yTh ONTUYECKUMHU crcTeMaMH 00paboTKH, epeiauu U
YPOBCHD) pacnpezenenus nHGoOpMaIuu
Bnaneer |meromamu 00y4eHHs: HaBBIKaM paOOThI C ONTHUECKUMHU
(BBICOKMH |cHcTeMaMu 00pabOTKH, Nepelaun U paclpeaesIeHus
YPOBEHB) |HH(POpPMALUU
Ne KoHnTtponmpyemslie Koppb! 1 aTamns! OneHouyHble CpeaCTBA
n/n pas3aensl / TeMBbI ¢dbopmupoBaHus TEKYIIHHA IIPOMEXKYTOUYHAs
JUCLIUTUIMHBI KOMIIETEHINH KOHTPOJITb aTTecTauus
1 OCHOBHBIE ITOHITHA OIIK-5, | 3naer CobecenoBanne Bomnpocsl
Teopuu uHpopmanuy, e€ | [[K-24 (YO-1) 1
MIPUIIOKEHUE K OTITHKE yMeer, CobecenoBatie
(YO-1) CobecenoBanue
BJIaJICeT CobecenoBanue (VO-1)
(YO-1)
3HaET Kontposnbnas Bormpocsr
pab6ora (ITP-2) 2-15
., | OIIK-5,
2 OCHOBBI CTATHCTHYECKOM K-13 ymeer KonTposbHas
ONTHKH ’ pa6ota (ITP-2) CobecenoBanue
BJIAJIEET KonTposbHas (YO-1)
pab6ora (ITP-2)
3HAET KoHntponbnas Bormpocsr
pabora (ITP-2) 16 - 20
OIIK-5, | ymeer KonTponpHas CobecenoBanne
3 | Onruka crekiioB K-14 patota (ITP-2) (YO-1)
BJIAAEET KonTposbHas
pab6ora (ITP-2)
3HAET KoHntponbnas Bormpocsr
pabora (ITP-2) 21 - 26
Koppensaunonnas
4 00paboTka ciryyaitHo- OIIK-5 yMeeT KoHTpobHas
HEOHOPOJHBIX TK-14 pab6ora (ITP-2) CobecenoBanue
ONITUYECKUX IOJIeH
BIAJCET KonTponsHas (VO-1)
pab6ora (ITP-2)




IIIkana oueHUBaHUA YPOBHS C(POPMHUPOBAHHOCTH KOMIIETEHIUMI

Koa u Jranbl GopMUPOBaAHUS KpUTEepUHU noKa3aTeJu
¢popmynuposk KOMTIIETEHIM U
a
KOMIIETEHIM U
OIIK-5, 3HaeT Kak camoctostensHo | IIpunnunsr Hayunoro | IlpencraBinenue
TOTOBHOCTH HaWTH HyXHylo | ITOHUCKa MHpOpMALMK | JOKIaza,
0OpPMIATS, HayqHylo ~ JuTepatypy, | B CCTH (jMHTepHeT» U | pacKpbIBaIOIIETO
Hay4HOU JUTEepaType | OCHOBHBIE ACTIEKTHI
MPeJICTaBIATh, OTIHMCHIBAIOIIYIO N
3aJJaHHOM TEeMBI
JIOKJIAJbIBaTh | KOHKpPETHOE H3ydaemoe
apryMEeHTHpOBa SIBJICHUE
HO 3alMIIaTh | YMmeeT Pazbupatbcs c | Ymenue  Belmenutsh | IIpencrasienue
PE3yabTaThI Hay4YHBIMHU JAHHBIMH HYXKHYIO JOKJIaaa, TIOJIHOCTBIO
BBINOJIHEHHOM CTOPOHHETO uHpopmanuro 13 | pacKpeIBAIOIICTO
MHOTO00pa3us 3aJIaHHYIO0 TEM
paboThI SKCIICPUMEHTa W JIeJaTh P Jlaniy y
JTaHHBIX u
COOTBETCTBYIOIINE HHTEpIPETHPOBATH
BBIBOJIBI ce
Bnageer HaBrikamu  paGotsr | CaMocTOsITENbHOE IIpencraBnenue
JIUTEPATypHOT'O IONCKA B OCBOCHHUEC Hay‘lHOﬁ JOKJlazaa, IMOJIHOCTBIO
cetn  «MHTepHeT» W HHQ)O%MauHH, PacKpHIBAIOIETO
CIoCOOHOCTh 3a/IaHHYIO TeM
cucremax «Web  of JlatHy ¥,
scien S JMIOHCCTH  HAy4YHYIO | JOKJIaJ JOJDKEH OBITh
» H « »
ce copus», HHPOPMALIUIO TMOHATEH HE TOJIBKO
paboThl ¢ JUTEPATYPOH, | aynuropnn MpEToaBaTeNno, HO H
aHaJIku3a CTOPOHHHUX CTyI€HTaM
Hay4YHBIX JaHHBIX
TIK-13, 3Haer OcobOeHHOCTH 3HaHue METOJIOB | YMeeT BBIJICIUTh
CITOCOOHOCTH TEXHOJOTHYECKOTO HU3rOTOBJICHMA, OCHOBHBIC ~ CJIOM B
IPOEKTUPOBATE nporecca u3rotopnenus | OCHOBHOM CTPYKTYPhI | MHOTOCIOMHOM
U coCTaBa CJIO€B | BOJHOBOJHOM
TEXHOJIOTHIECK BOJTHOBOJTHBIX N
. BOJTHOBOJTHBIX 3JEMEHTE  YCTPOWCTB
u b} bl MEHTOB WCTB o
e porece SJIEMCHTO yerpoue 3JIEMEHTOB HHPOPMAIMOHHOM
MIPOU3BOJICTBA MHPOPMALIMOHHON YCTPOHCTB OITHKH
MaTrepuajoB H ONTUKA I/IHq)QpMa]_[HQHHOI}'I
17131 (h10705 OINTUKHU
3IEKTPOHHOI VYmeer BriOpats 3HaHHue METOHO0B | YMeeT BBIJICIIATH
TeXHUKH c HEOOXOUMYI0 cHcTeMy | U3TOTOBICHHSL, OCHOBHBIE  CJIOM B
OCHOBHOUM CTPYKTYPBhI | MHOTOCJIOMHOM
HCTOJIb30BAHUE MaTepuajoB e TPYKTYP
Y JMana3oHa TOJIIMH | BOJTHOBOJHOM
M MIPUTOTOBIICHUS
CJIO€B BOJIHOBOJHBIX | dJIEMEHTE, MOYET
ABTOMATU3NPOB BOITHOBOZHBIX DIIEMEHTOB OOBACHHUTH ux
aHHBIX CHCTEM SJIEMCHTOB  YCTPOUCTB | yerpoiicTB Ha3Ha4YeHHe, 3HaeT HX
TEXHOJIOTUYECK UH(QOPMaIHOHHOR “HGOPMAITMOHHOU MPUMEPHBIA  THana3oH
Ol TIOArOTOBKHU ONTUKH ONTHUKHU TOJIIUH u
MIPOM3BOJICTBA CTPYKTYpHBIC
0COOCHHOCTH
Brnaneer Haspikamu 3HaHue METOJIOB | YMeeT BBIICIUTH
MIPOCKTHUPOBAHUS H3TOTOBJICHMUS, OCHOBHBIE  CJIOM B
TeXHONOTHYECKOr0 OCHOBHOH CTPYKTYpBl | MHOTOCJIIOHHOM
W JMara3oHa TOJIIHWH | BOJHOBOJHOM
mpoLecca MPOU3BOJICTBA
N CJI0eB JJIeMEHTe, MOXET
TpOCTEHILIIX MHOT'OCJIOHOTO 0OBSACHUTH ux
BOJIHOBOZHBIX BOJIHOBOJHOI'O HA3HA4YEHHE, 3HAET HX
3JICMCHTOB YCTPOHCTE | smementa.  YMeHue IIPUMEPHBIA JMaIa30H
HHPOPMATUOHHON CITPOTHO3HPOBATH TOJIIIHAH u
JlanbHenee CTPYKTYpPHBIE




ONTHKHU HaIfpaBlIeHUE ocobenHocTH. Moxker
UCCIENOBAaHUH Ul | ONPEAENUTh TE WM
COBEpPILICHCTBOBAHUS | MHBIC CBOMCTBa
JTAHHOTO IprOopa mpudopa, KOTOpBIE
Hamboee BEPOSTHO
OyZyT yiydIIeHBl B
Ommkaiinree BpeMms,
MOJKET 000CHOBATh
CBOE MHEHHE
[1K-14, 3Haer OcHOBHBIE Ilonumanue Moxet 00BSACHUTH
CIIOCOOHOCTH IIPUHLIMIIBL pabots | QYHKUMOHMpOBaHHS | OOIKe TIpPUHINIIBI
paspabaThiBaTh COBPEMEHHBIX ONTHYCCKUX (ynKunonuposanms
MH(OPMaLMOHHBIX ONITHYECKUX
TEXHOJIOTUYECK ONTHYECKHUX 9
YCTPOHMCTB M cucTeM | MH(OpMalMOHHBIX
yio HH(DOPMAIMOHHEIX Ha 6a30BOM ypOBHE YCTPOMICTB U CHCTEM
JIOKYMEHTALUIO YCTPONCTB U CHCTEM
Ha Ymeer OObsicauth Qusnueckue | [lornmanne MoxeT 0OBSCHUTh Kak
MPOEKTHPYEMBI TIPOLIECCHI, GyHKIMOHMpPOBaHUS | oOmme TIPUHIATIBI
€ YCTpOWCTBA, IPOUCXOAIINE npu OIITHYCCKUX (byHKI_[I/IOHI/IpOBaHI/Iﬂ
MH()OPMaMOHHBIX €JIOTO  ONTHYECKOTO
prOOpEI n (hyHKIIMOHUPOBaHUHU ¢ pMall h
CHCTCMbI Toro i mHoro mmga | JCTROHCTB B cucTeM nH(GOPMAMOHHOTO
. M@ | ya GasoBOM ypoBHE, | ycTpoiicTBa u
SNEKTPOHHOH ONTHICCKUX 3HaHUe OCHOBHEIX | CUCTEMEI, Tax u
TEXHHKH. MH(OPMALMOHHBIX CTPYKTYPHBIX oOpasyrommx  ero/ee
YCTPONCTB U CHCTEM 3JIEMEHTOB 3JIEMEHTOB.
YCTPOMICTB,  3HAHUE
CTPYKTYPBI
COCTaBHBIX
3JIEMEHTOB CHCTEMBI
Bmaneer HaBbikamu paGotel ¢ | [lonumanue MoseT 00BICHUTE KakK
TEXHOJOTMYCCKON (1)yHKI_[I/IOHI/IpOBaHI/I$I 06]].[1/[3 TPUHOUIIBL
JOKyMeHTalHeii yike | OMTHUECKHX (YHKIIMOHUPOBAaHUS
. MH()OPMAMOHHBIX ONITHYIECKOTO
CO3JIaHHBIX  YCTPOWCTB, .
YCTPOUCTB M cHCTeM | MH(OPMALMOHHOTO
MMEeT MpEeICTAaB/ICHAE O | o LeloM u | yerpoiicrsa —
TOM, KaK pa3pabaTbiBaTh 00pazyoumx UX | CHCTEMBI, TaK u
TCXHOJIOIMYCCKYIO JJIEeMEHTOB, 3HaHHE | 00pa3yIoUINX ero/ee
JOKYMEHTALHIO Ha | TEXHOJIOTHYECKOH 3JIEMEHTOB, ymeer
HOBLIE Bubl | JOKYMEHTAIMH, BBIJICIUTH ~ Hamboee
ONITHYECKHX COIPOBOXKJAOLICH BaXKHBIE  IIapaMeTpbl
HH(OPMAIHOHHBIX ONTUYECKUE npubopa U OOBICHUTH
pu nH(popManOHHbIE nx TIOBE/ICHUE B
YCTpOHCTB 1 CHCTCM yCTpOHCTBa U | 3aBUCHMOCTH oT
CHCTEMBI YCIIOBUH
9KCILTyaTaIH
mpudopa
3HaHue  OCHOBHBIX | Moxer
MeTomsi 0GyHers METo/I0B  00ydueHms | copmynupoBath
HABBIKAM a}gim)l c HaBBIKaM pPabOTBI C | OCHOBHEIC METOIBI
P ONTHYECKUMHU 00y4eHus HaBbIKaM
I1K-24 ONTHYECKUMU
CHUCTEMaMH paboThI c
CnocoGHOCTh 3HaeT cucremMamu 00paboTKH,
DOBOLUTE Hepeau i 00paboTKH, mepeaun | ONTHYECKUMHU
DOBOI P u pacmnpesnienieHus | cucreMaMu o0paboTKH,
o0yueHHe pacnpeneneHus o
pMaIu repenadn u
COTPY/JHHKOB nHpopmanuu pactpeneeHHs
HETIOCPEeACTBEH un(opMar
HO Ha
IpepEATHI/E [IpumeHaTH Mertozpl | IloHMMaHue Mosxet 00BSCHUTH
nabopaTopHH oByueHus HaBeikam | OCOOEHHOCTEH 0COOCHHOCTH
MPUMEHEHHUS MIPUMEHEHHUS
Ymeer paboTBl C ONTHYECKUMHU
6pab OCHOBHBIX ~ METOJIOB | OCHOBHBIX METO/I0B
cHCTEMaMH ab0TKH
cre OOPabOTKH, | 6vuenns  HaBbIKaM | 0GydeHHs HaBBIKaM
Hepeain 1 | paGoTs ¢ | pabotsl c




pacnpeeneHus

OIITHYCCKUMHU

OIITHYCCKUMU

vHpOpMAIH cUCTEMaMH cucreMamu 00pabOTKH,
00paboTKH, IIepeaun | mepeaadn u
u pacmpeneneHus | paclpeneneHus
nHPOpPMATNH vHpOpMAN
YMmenne BEIOpaTs | Moxer
METOx OOy4YeHHs | apryMEHTHPOBAHO
HaBBIKaM paboTEI ¢ | 0OOCHOBATH BEIOOD
METOIAMH o0ydeHus
OINITHYECKUMHU MeToJa 00y4YeHUs
HaBBIKaM  paboTBl €

OIITHYCCKUMHU

CHCTEMaMH
00paboTku, nepepaun

HaBbIKaM pa6OTI>I C
OIITHYCCKUMU

Bnaneer | cuctemamu  06paGoTKH, | 1 pacnpezienieHust | cucteMaMu 00paboTKH,
nepenaun u | uHpOpPMAIMH ¢ | mepenauu u
pacrpeeneHus Y4eTOM  CHeIU(UKKN | pacrlpeneieHus
uHbOpMAIH X paboTbl uHdopMaImn Ha

OCHOBE O0OCOOEHHOCTEN
Hux
(YHKIIMOHUPOBAHHUSL.

MeToauveckue peKOMEHIAalMU, ONpeessole NPoueAypPbl OeHUBAHMS
pe3yJIbTaTOB OCBOCHMS AMCHUIIIUHBI
Texkymas arrecrauus CTyJA€HTOB.

KoHTponbs TeKylllel ycrneBaeMOCTH CTYJIEHTOB peanusyerca B (opmax
co0eceoBaHUN M KOHTPOJBHBIX PAbOT, a TakkKe Ha OCHOBE IOCEIIaeMOCTH
3aHATHM.

Ounenka orBera Ha co0eceJOBAHMHM OCYLIECTBJISIETCH IO CJIEAYIOLIUM
KpPUTEpPUAM:

OTJIMYHO - CAMOCTOATENBHOCTh OTBETOB, CBOOOJHOE BJIAICHUE MaTEPHUAIIOM,
MOJHBIE W ApPryMEHTUPOBAHHBIE OTBETHl HAa BOMNPOCH, TBEPAOE 3HAHUE
JICKIIMOHHOTO MaTepuaia, 00sS3aTebHOM U PEKOMEHIOBAaHHOM JOMOTHUTEIBHON
JIUTEPATYPHL.

Xopouio - HeIOCTAaTOYHO IOJHOE PACKPBITUE HEKOTOPBIX BOIIPOCOB TEMBI,
HE3HAYUTEIbHbIE OIMOKK B (OPMYJIHUPOBKE KATETOPUM W TOHATUN, HEMOJIHOE
3HAHUE JOTOJHUTEILHON JIUTEPATYPHI.

Y10BJIeTBOPUTEIBHO - OTBETHl OTPAXKAKOT B LEJIOM IOHUMAHHUE TEMBI,
3HAHUE COJICP>KAHUSA OCHOBHBIX KATETOPUH U MOHITUNA, 3HAKOMCTBO C JIEKIIMOHHBIM

MaTepUaIoOM U PEKOMEHIOBAHHOM OCHOBHOM JIUTEPATYpPOX.



HeynoB/ieTBOPUTEIbHO — HEJOCTATOYHOE MMOHMMAHHME WM HEIOHUMaHUE
TE€MbI, HE3HAHUE COJEPKAHHMS OCHOBHBIX KaTErOpHil M TOHSATUH, HE3HAHUE
JIEKIIMOHHOTO MaTepHralla U pEKOMEH0BAaHHOW OCHOBHOM JINTEpATypbl.

OuneHKa KOHTPOJIBHBIX PaldoT OCYLIeCTBJACTCH IO  CJIeAYIOLIUM
KpHUTEePHUsIM:

OTJMYHO - TIOJHBIE W IIPAaBUIBHBIE OTBETHl HA BCE IIOCTABJICHHBIC
TEOPETHUYECKHE BOIPOCHI, YCIEIIHOE pEIIEHHE 3aJad ¢ HeoOXOAUMbIMU
NOSICHEHUSIMU, KOPPEKTHAs1 (POPMYITHPOBKA MOHATHI U KaTETOPHIA.

Xopomo - HEIOCTAaTOYHO NOJIHBIE W IpaBUJIBHBIE OTBETHI HAa 1-2 Bompoca
HECYILIECTBEHHbIE OMMOKU B (POPMYIUPOBKE KATErOPUN U MOHATHI, HEOONbIINE
LIEPOXOBATOCTH B apryMEHTALUU.

Y10B/1eTBOPUTEIBHO - OTBETHI BKIIIOUAIOT MAaT€pUaibl, B L[EJIOM IPABUIBHO
OTpaXkarolue MOHMMAaHHUE CTYJEHTOM BBIHOCUMBIX Ha KOHTPOJBHYIO pabOTy TeM
Kypca. JIOIyCKAarOTCS  HETOYHOCTM B  PACKpPBITUM  YacTU  KaTEropui,
HECYIIECTBEHHbIE OIIMOKM MAaTEeMaTUYECKOro IIlaHAa NpU PELICHUU 3a/ad,
HEIpaBUIbHBIE OTBETHI HA 1-2 Bompoca.

HeynoBiieTBOpUTEJIbHO - HENpPaBUIbHBIE OTBETHI Ha 3 U 0oJiee BOIPOCOB,

00JIBIIOE KOJIMYECTBO CYIIECTBEHHBIX OIINOOK.

IIpomexxkyTouyHasi aTTeCTAUMSA CTYICHTOB
[IpomexxyTouHas aTTecTalusi MPOU3BOAUTCS B QopMe 3k3ameHa. CTyAeHTHI,
MMEIOLIME UTOTOBYIO OLIEHKY «OTJIMYHO» IO pPe3ysibTaTaM TEKYLIEH aTTeCTaluu,
aBTOMATHYECKHU IOJTYYalOT OLIEHKY «OTJIIMYHO» IO NMPOMEKYTOUHOW aTTeCTaluu U

OCBOOOKIAIOTCS OT CIa4H DK3aMEHa.

OueHouyHbIe CPeACTBA IS IPOMEKYTOYHON ATTECTALNH
Bonpocs! k 3x3ameny(Cobecenoanne) (YO-1)
Pa3znen 1. OcHoBHbIe NOHATHS Teopur MHGoOpMaNuM, eé NPUIOKEeHUe K

OIITHUKE



1. OcHOBHBIE TIOHSATHS TEOpUHM HHGPOpPMAIUH, €€ MPUIOKEHHE K ONTHKE;

OHTquCKHeCHTHaHH;HepeﬂaqallO6pa6OTKaOHTquCKHXCHFHaHOB.

Pa3nes 2. OCHOBBI CTATHCTHYECKOH ONTUKH.

2. Ciyuaiinple BenuuuHbl. HempepblBHbIE W JIUCKPETHBIE pacHpeeIeHUs
CllydaiiHbIX BeIU4YMH. OTHOCUTEIbHAS 4YaCTOTA COOBITHI U BEPOSTHOCTh. DYHKIIMS
U IUIOTHOCTBb pacupenesieHus. MOMEHTBl pacupencieHul CIy4YalHbIX BEJIWYMH.
Cpennee 3HaueHue. [lucmepcust u cpegHekBagpatuyHoe oTkioHeHue (CKO).
MOMEHTBI BBICIINX TOPSIIKOB.

3. Xapakrepuctuieckas (CreKkTpanbHas) QyHKUIUS IS CIydailHBIX BEJIUYHUH.
PasnoxeHne xapakTepucTHuyecko (pyHKLIHHU B psii IO MOMEHTAM paclpeesIeHui
CIIyYalHBIX BEJIMYHH.

4. [InoTHOCTH pacHpeaesieHns IpeoOpa30BaHHbIX CIIyYaliHbIX BETMYHH.

5. CoBMecTHOE pacrpeesieHue JByX U 0OoJjiee CIydyalHBIX BEJIMYHH.
3aBUCUMBIE W HE3aBUCUMBIC CiydalHble BENWYMHBL. (CMEIIaHHBIE MOMEHTBI
CIIyYalHBIX BEJIUYUH.

6. KoBapuanms cnyuaitneix BenuunH. KoadduimeHt xoppensiuun Kak Mepa
JIMHENHOMW 3aBUCUMOCTH CIIyYalHbIX BEJIMYMH.

7. IIn0THOCTH pacnpeneneHus JUisi CyYMMBbI JBYX 3aBHUCHUMBIX M HE3aBUCHUMBbIX
CIIy4alHbIX BeIWYMH. lIMOTHOCTBH pacmpeneneHust Wi CyMMBbI JBYX BEJIMYMH,
pacrpezieieHHbIX I0 SKCIIOHEHIMAJIbHOMY 3aKOHY (3a7ada o0 pachpeleseHuu
MHTEHCUBHOCTH B CIIEKJIOBOM M0JI€, CPOPMHUPOBAHHBIM KOT€PEHTHBIM HU3IIyYEHUEM
C JUTMITUYECKON U KPYrOBOW MOJISIpU3AIUAMU).

8. [InoTtHOCTh pacmpeneneHus [Uisi TNPOU3BEACHUS M YaCTHOTO JIBYX
3aBUCHMBIX U HE3aBUCHMBIX CIyYalHBIX BEJIMYHH.

9. l'ayccoBckue  ciydaiiHple — Benu4uHbl.  OnHOMEpHas  IJIOTHOCTH
pacrpeneneHus i rayCCOBCKOM ciydailHOW BeaM4rHbl. COBMECTHAs TJIOTHOCTD
pacrpeneneHus JIBYX 3aBUCHMBIX TayCCOBKHMX CJIy4YalHBIX BEJIMYUH C
onnHakoBbiM CKO. Ilpu3Hak HE3aBUCUMOCTH [UJIsi TayCCOBCKHX CIyYalHBIX

BCINYHH.



10. TImoTHOCTH pacmpeneneHus sl CyMMBbI CIydaiiHbIX (azopo. CpegHue
3HaYeHUS U KO3()PHUIMEHT KOoppersiuuu sl caydaiiHeix (asopos. Pacnpenenenue
aAMIUIUTYbl  CIIy4allHO-HEOJHOPOJAHOI'O  KOIEPEHTHOIO  CBETOBOTO  IOJIS.
Pacnipenenenne  MHTEHCHUBHOCTH  CIy4allHO-HEOJHOPOJHOTO  KOI€PEHTHOIO
CBETOBOTI'O TOJISI.

11. Pacnpenenenue MHTEHCUBHOCTH CJIy4aiiHO-HEOJHOPOIHOTO
KBa3UKOT€PEHTHOTO CBETOBOTO IOJIS.

12. Cayuyaitnble npoueccsl. CTalnOHapHbIE B IIUPOKOM U Y3KOM CMBICIAX
ciydaiiHele mporecchl. CpegHee 1O BpEMEHM M CpeAHee M0 aHCaMOIIo.
Oproauyeckre npoueccbl. MOMEHTBI HproiMYeCKUX MPOLIECCOB.

13. ChektpanbHbli aHalW3 ciay4yalHbIX TporeccoB.  CrnekTpanbHble
IJIOTHOCTH HEPTUU U MOILIHOCTH CIIy4YailHbIX IPOLIECCOB.

14. B3aumHble KOppPEISALUOHHbIE (QYHKIUU CIy4allHBIX IPOILIECCOB.
ABTOKOppENSILMOHHBIE (YHKIIUHU CITy4alHBIX IPOIIECCOB

15. KoppensiuoHHble U aBTOKOPPEISUUMOHHbIE (YHKUIHSA CTAl[MOHAPHBIX

CIIy4alHbIX nporeccoB. Teopema Bunaepa-XruHUMHA.

Pasznea 3. OnTuka crnexkJjioB.

16. BpemeHHas KOT€PEHTHOCThH ONITUYECKHUX BOJIH.

17. TlpocTpaHcTBeHHasi KOT€PEHTHOCTh OINTHYECKHX BOJH. Teopema
Ban Ilutrepra llepHuke

18. CnekrtpaibHs YMCTOTAa HCTOYHHKA.

19. CayuyaiiHble onTUYeCKUE TOJS M MX OCHOBHBIE CBOMCTBA. CrekioBoe
nosie, co3gaBaemMoe AUG Y3HBIM OOBEKTOM, MPOCTPAHCTBEHHOE PpACIpPEACIICHHUE
aMIUTUTYJ 1 THTEHCUBHOCTEMN B CIIEKJIOBOM noJjie. CpenHssi MHTEHCUBHOCTD.

20. Craructuka HMHTEHCUBHOCTEW crekyioB. OneHka pa3Mepa CHekJa.
Cnexnpl HaOmogaeMble TIpu cMmeleHun Iud@y3Horo o0ObeKTa B IMONEPEUYHOM

HaIlpaBJICHUU.



Pasznen 4. KoppensumonHass o00padorka ciy4ailHO-HEOAHOPOJHBIX
ONTHYECKHUX MOoJel

21. Mertoa ABYXAKCIIO3UITMOHHON pETHUCTpalluM CIEKI-TIoe nuddy3HbIX
o0bekTOoB. DopMHpOBaHHE WHTEP(PEPEHIIMOHHBIX TOJIOC TMPH  OCBEUICHUH
3anmucCaHHOW  (OTOIJIACTUHKU IUIOCKOM BonHOW. Crneki-unrepdepoMeTpus.
N3mepenue nonepevyHbIx CIBUTOB.

22. Koppensuuonnas crekia-untepdepomerpus. dopmupoBaHue «I0JIOC
KOPPEISALUNY.

23. CrnexnoBoe mone, co3naBaemoe UM PYy3HBIM  OOBEKTOM, H
KOPPEIAILMOHHBIE CBOMCTBA MHTCHCUBHOCTEM.

24. Koppensuuss HMHTEHCUBHOCTEM B CHEKJIOBOM IIOJIE, CO3JaHHOM
nupy3HbIM OOBEKTOM B Cllyda€ OCBEIICHHS HCTOYHHUKOM C PaBHOMEPHBIM
pacnpeeieHneM UHTEHCUBHOCTH 110 CBETOBOMY IIATHY.

25. Koppensuuss HMHTEHCUBHOCTEM B CHEKJIOBOM IIOJIE, CO3JaHHOM
nuddy3HpIM  OOBEKTOM B CIydae OCBEIICHHS HCTOYHHUKOM C TayCCOBBIM
pacnpeieieHneM UHTEHCUBHOCTH 110 CBETOBOMY IIATHY.

26. ChmexksioBoe TII0JIE, CO3JaBaeéMO€ MHOIOMOJOBBIM  BOJIOKOHHBIM
CBETOBOJIOM, PAaCHpEe/ICHNe aMIUIUTYJ U MHTEHCHUBHOCTEH B CIIEKJIOBOM IOJIE.
Koppensiiysi MTHTEHCUBHOCTEM B CHEKJIOBOM IIOJI€, CO3[aHHOM MHOTOMOJOBBIM

BOJIOKOHHBIM CBE€TOBOIOM.

OueHovHbIe cpeAcTBA AJsl TEKYyLIel aTTecTalun
Bomnpocsl 1J11 KOHTPOJIBHBIX padoT
KonTpoabnas padora Ne 1
Bapuanr 1
1. TInoTHOCTH pactupeeneHus: IpeoOpa30BaHHBIX CTyYaWHbBIX BEIMYUH.
2. BaumHble ~ KOppesiUMOHHBIE  (QYHKIMH  CIy4alHBIX  IPOLIECCOB.

ABTOKOpPEJISLIMOHHBIE QYHKIMU CITyYalHBIX MPOLIECCOB.



Bapuant 2
1. IT1OTHOCTB pacHpeneneHus Jisi CYMMBI ABYX 3aBUCHMBIX U HE3aBHCHMBIX
cllydallHbIX BelnMuuH. [IIOTHOCTH pacmpeneneHus AJii CyMMBI JIBYX BEJIHMYUH,
pacIpeslelIeHHbIX 0 3KCIIOHEHLMAIbHOMY 3aKoHy (3agaua o0 pacrnpeneieHuu
MHTEHCUBHOCTH B CIIEKJIOBOM I10JI€, C(OOPMUPOBAHHBIM KOT'€PEHTHBIM U3ITyUYEHUEM
C DJUIMNITUYECKON U KPYTOBOW MOJIIPU3ALUSAMHU ).
2. CriekTpaibHBI aHAJIN3 CIy4YailHBIX MporeccoB. CreKTpalibHbIe MIIOTHOCTH

9HCPIUU 1 MOIMTHOCTHU CﬂyqaﬁHBIX IMponecCcCoOB.

Bapuanr 3
1. IlnoTHOCTE pacmpeneneHuss A NPOU3BENEHUS U YacTHOTO JBYX
3aBUCUMBIX U HE3aBUCUMBIX CIyYalHbIX BEJIMYUH.
2. Ciyuaiinple nporecchl. CTalMOHapHbIE B IIMPOKOM U Y3KOM CMbICIaxX
ciydaiiHple mpoueccel. CpeaHee IO BpeMEHHM M CpelHee MO0 aHcamOIlo.

3pFOI[I/I‘-I€CKI/IC IMPOLCCCHI. MoOMEHTBI SProaudCCKUX MMpoucCCcoB.

Bapuanr 4
1. [InoTHOCTH pacmpeneneHus: sl CyMMbI clydailHbIX ¢azopoB. CpenHue
3HauYeHUA U KOYPPUIIMEHT KOPPENSIUU sl clIydailHbIX (pa3zopoB. Pacnpenenenue
aAMIUTATYIbl  CIy4allHO-HEOJAHOPOAHOTO  KOTEPEHTHOTO  CBETOBOTO  TOJIS.
Pacnipenenenre  MHTEHCUBHOCTH  CIy4alHO-HEOIHOPOJHOTO  KOT€PEHTHOTO
CBETOBOT'O TIOJISI.
2. KoppemsiioHHBIE W aBTOKOPPEISAIMOHHBIE (DYHKIIMHA CTAIllMOHAPHBIX

CIy4anHbIX nporeccoB. Teopema Bunaepa-XuHUMHA.

Konrpoabnasi padora Ne 2
1. BpemeHHast KOT€pEHTHOCTh ONTHYECKUX BOJIH.
2. [IpocTpancTBeHHass  KOT€PEHTHOCTh  ONTHYECKHX  BOJH. Teopema

Baun Ilutrepra llepHuke



3. CiyuaiiHbple ONTHYECKHE MOJIS U UX OCHOBHBIE CBOMCTBA. CIIeKI0BOE MOJIe,
co3naBaemoe Tu(G(GY3HBIM  OO0BEKTOM, MPOCTPAHCTBEHHOE paclpeesieHue
aMIUIUTYl 1 THTEHCUBHOCTEH B CIIEKJIOBOM 1oie. CpeHsisi HHTEHCUBHOCTb.

4. CrathucTUKa MHTEHCUBHOCTEHN criekyioB. OneHka pa3mepa crnekiia. Crekiibl

HaOJI01aeMble MPU cMelIeHUH 1] ¢y3HOro 00bEKTa B MOMEPEYHOM HaIIPaBJICHUH.

KonTpoabnasi paéora Ne 3

1. MeTon JBYX3KCHO3UIMOHHOW pPETHCTpalMy CHEKI moJjied au@Qy3HbIX
00bekTOB. DopmHpoBaHHE HHTEPHEPEHUMOHHBIX TOJIOC TPU  OCBEIICHHUH
3alCaHHOW  (POTOIUIACTUHKU IUIOCKOW BOJHOW. Crnexn-uHTephepoMeTpus.
N3mepenue nonepevyHbIX CIABUTOB.

2. KoppensauuonHas — crneki-untepdepomerpusi. DOpMUPOBAHUE — «IIOJIOC
KOPPEISLUANY.

3. CmexnoBoe  mone,  co3gaBaemMoe  AUQPQY3HBIM  OOBEKTOM, H
KOPPEJSILIMOHHBIE CBOMCTBA MHTEHCUBHOCTEM.

4. Koppensius MTHTEHCUBHOCTEN B CIIEKJIOBOM T0JI€, CO3AaHHOM AU Y3HBIM
OOBEKTOM B Cllydyae OCBEIICHHS HCTOUYHHKOM C PaBHOMEPHBIM paclpeleleHUEM
WHTEHCUBHOCTH IO CBETOBOMY IISITHY.

5. Koppensiius MHTEHCUBHOCTEN B CHEKJIOBOM MOJIE, CO3AaHHOM TU(PHY3HBIM
OOBEKTOM B CIIy4ae OCBELICHHS HCTOYHHUKOM C TayCCOBBIM paclpeaesieHuEM
WHTEHCUBHOCTH IO CBETOBOMY IISITHY.

6. CriexsioBo€ 1osie, co3/1aBaéMO€ MHOTOMO/IOBBIM BOJIOKOHHBIM CBETOBOJIOM,
pacnpeneseHue aMIUIMTy M MHTEHCHMBHOCTEW B crekjgoBoM mosie. Koppensuus
WHTEHCUBHOCTEH B CIEKJIOBOM I0OJI€, CO3JJaHHOM MHOTOMOJIOBBIM BOJIOKOHHBIM

CBCTOBOIOM.



