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1. Henn, 3a1a4n ¥ NJIAHUPYeMble pe3yJbTaThl 00yYeHHs M0 TUCHHUILINHE

K ocHOBHBIM 1em1siM OCcBOEHUS TUCHHILTHHBI «L{dpoBas 00paboTka CUTHAIOBY CIEAyeT
OTHECTH:

- (opMupoBaHUE Yy CTYJCHTOB TEOPETHYECKUX 3HAHUW COBPEMEHHBIX METOAOB IU(PPOBOH
00pabOTKM M IMPAKTUYECKMX HABBIKOB IPOCKTHUPOBAHUSA LUQPPOBBIX (MIBTPOB C HOCIETYIOIIEH
peanu3anyel UX Ha CIENUaIM3UPOBAaHHBIX IIPOLiecCOpax Ui yHUBEpCcaIbHbIX [[BM.

K ocHoBHBIM 3amauam ocBoeHMs aucuuILIMHbl «L{u¢poBas o0paboTka CUrHAIOB»
CJIEyeT OTHECTH:

— OCBOEHHME METOJI0JIOTMH, aHaIM3a U CHHTe3a LHU(POBBIX (GUILTPOB i MX 3(PPEKTUBHOTO

HCIIOJIb30BAHUS B TEXHUYECKUX CUCTEMAX YIIPABIICHUS.

O6yuyenne mno aucnumuHe «l{udpoBas o00paboTka CHUTHAJIOB» HANpPaBIEHO HA
(dbopmupoBaHUEe Y 00YUYArOIIUXCS CIEAYIONIMX KOMITCTCHITUNI:

Kon u HauMeHOBaHHE KOMIeTEHIHIt NHankaTopsl 1OCTHKEHUS
KOMIETEeHIIUH
NOIIK-3.1. 3Haer OCHOBHBIE
OIIK-3. CrocobeH caMOCTOSITETIbHO PemiaTh | MPUHIMIIEL [H(POBOHl 06pabOTKH CHUTHAJIOB;
3a1a4M yNPaBICHUS B TEXHHYECKUX CUCTEMaX | COBPEMEHHBIE TEOPETUICCKHE "
Ha 0a3e MOCIEeIHUX JOCTHKEHUN HAyKH M | SKCICPHUMEHTAIbHBIC METOJIbI M arOPUTMbI
TEXHUKH. pa3pabOTKU W WMCCICHAOBAHUS TUCKPETHBIX U

muppoBbix  cucreM  ympaienus (CVY);
COBPEMEHHBIE KOMIBIOTEPHBIE TEXHOJIOTHH
yIpaBJIeHUs, IPUMEHseMble B TEXHHYECKHUX
cucTeMax;

NOIIK-3.2. YmMmeer IIPUMEHSATD
TEOPETUYECKHE BBIBOIBI TEOPHH ISl aHAIN3a
U CHUHTe3a cucteM LU(PPOBO 00paboTKH
CHTHAJIOB; BBIOMPATH METOBI "
pa3pabaTeiBaTh AJTOPUTMBI PELIEHUs 3a7ay
yIpaBIEHUS B TEXHHYECKUX CHCTEMaXx;
IPUMEHSTh COBpPEMEHHBIE METO/1bI
pa3paboTku TEXHUYECKOTO,
UH(POPMALIMOHHOTO M aJTOPUTMHUYECKOTO
oOeCTieYeHnsT CHCTEM aBTOMAaTH3allMd |

yIpaBJICHHUS;
HNOIIK-3.3. Bnaneer HaBBIKAMH
MPaKTUYECKOTO MIPUMEHEHUS TEOpPUHU

uuppoBoir  00pabOTKM  CHUTHANOB  JUIS
peanu3anuy HU(POBBIX CHCTEM; HaBBIKAMU IO
MMPaKTUYCCKOMY TIMPUMCHCHHUIO MCTOAOB U
JITOPUTMOB JUIS PELICHUS 3a]jau yIpaBJIeHUS]
B TEXHUYECKUX CHCTEMaX.

2.  MecTo TMCUMILIHUHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JucuumiuHa OTHOCHTCS K 0Os3aTenbHOM  4acth, (HOpMHPYEeMON  y4acTHHUKAMH
o0OpasoBarenbHbIX OTHONICHHH O710Ka b1 «/lucuummmabr (MOIysn)».

Jucuunnrna 6azupyercs Ha clelyroIuX, IPOHIeHHBIX JUCIUIUINHAX:

- «CuCTEeMBI TEXHHYECKOTO 3PCHHUSI.

Juctummaa «{udposas 06paboTka CUTHAIOBY» TOTUYECKH CBSI3aHA C IMOCIETYFOIIHMH
muctuminHamMu: « MHpOpMAaIMOHHBIC AIIEMEHTHI U CUCTEMBI TPAHCTIOPTHBIX CPEACTBY,
«IIporpaMmupyeMbIe JIOTHUECKAE UHTETPATBHBIC CXEMBD).



OO6mias TpyJ0EMKOCTh AUCIUIUIMHBI COCTABIISIET 4 3aueTHbIX(€) eauHul(bl) (144 vaca).

5

3. CTpyKTypa u coaepkaHue TUCHUIINHBI

Nzyuaetcs Ha 2 cemecTpe 00ydeHus1. @opMa MPOMEKYTOUHON aTTECTAIlUH -3a4eT.

3.1

Buabl yueOHOM padoThl M TPYI0EMKOCTH

3.1.1. Ounas ¢opma oOydeHUs

Ne .. Koaunuecro | CemecTphl
n/n Bux yueouoii padors1 4acoB 2 cemecTp
1 | AyauropHbie 3aHSATHS 36 36
B toMm uucne:
1.1 | Jlexknuu 18 18
1.2 | CemuHapcKue/IpakKTHUECKUE 3aHATHS
1.3 | JlabopaTopHbIe 3aHATHS 18 18
2 | CamocTosiTesibHasA padoTa 108 108
B ToMm unce:
2.1 | IlogroroBka K 1a00paTOPHBIM U 54 54
CEMHUHAPCKHUM 3aHSITHSIM
2.2 | CamocCTOATENBHOE U3YUEHUE 54 54
3 | IlpoMexkyTOUYHAasI ATTECTAIUS
3auet/nud.3a4er/73K3aMeH 3a4eT
Hroro 144 144
3.2 Temarudeckuii NJIaH U3YYeHUS TUCIUTIIHHBI

(o popmam oOyueHus)

3.2.1. Ounas ¢popma oOyueHus

TpynoemkocTsb, yac
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1. | Beexenue.
16 2 2 13




2. | 'apMoHMUECKHIi aHAIN3 CUTHAJIOB.
16 4 2 13
3. | AHasioroBbl€ (PUIIBTPBI.
st 16 | 2 2 13
4. I[I/ICerTHBIe MOACJTIN CUTHAJIOB. 16 2 2 13
5. JIuHeliHbIe NUCKPETHBIE CUCTEMBI. 16 2 2 14
6. | [IpuHIMIBI TOCTPOCHUS U
16 2 4 14
Kkiaccudukanus muppoBbIX GUILTPOB.
7.
PexypcuBHbie U pOBBIE GUITBTPHI. 24 7 ) 14
8. | HepekypcuBHblie TupoBbie (HUIBTPHI. 24 2 2 14
Uroro: 144 18 18 108
3.3 Conep:xkanue TUCUMILIMHBI
Bropoii cemecTp
TemaTuka JIeKIIUOHHBIX 3AHATHI
BBenenne
OcHoBHbIE NOHATHUA: HH(OpMaLUs, COOOLIEHUE, CUTHalI.  Maremaruueckas MOJIENb
aHaJIOTOBOT'O CUTHANA. Knaccudukanus curnanoB. DHepreTudeckue XapaKTePUCTUKU

curHasioB. [IpencraBienne NeTEPMUHHPOBAHHOTO CHTHAJIA C MOMOIIBIO TMPOCTEHIINX (HyHKITHA.
[IpencraBneHue JE€TEPMUHUPOBAHHOIO CUTHala C IIOMOIIBIO OPTOTOHANBHBIX  (PYHKLUH.
Jluckperusanysi aHaJIOroBbIX CUTHaAJOB. JluckpeTHsle M 1M(pOBBIE MOCIEAOBATEIBHOCTH.
OO6paboTka CUTHATIOB
Tem 1. 'apMoHMYeCKHUIT aHAIU3 CUTHAJIOB.

basucHas cucrema curnanos. Tpuronomerpudeckuii psg @ypse.

KommuekcHbill (9kcrnioHeHIManbHbIN) pax dypbe. CrnekTpsl NpoCTEHIINX MEPUOANUECKUX

curHayoB. [IpakTuueckas mupuHa cnekrpa. [IpeodpazoBanue Oypoe.

CriekTpanbHble XapaKTePUCTUKU MTPOCTEHIINX HETIEPUOINIECKUX CUTHAIIOB.

OcHoBHbIE CBOMCTBa MpeodpazoBanus Dypbe.
Tema 2. AHajioroBbIEe (PUIBTPHI.

3anava punpTpauuu. basucHble QUIBTPBI U UX UACATbHBIE YACTOTHBIE XapaKTEPUCTUKH.
3anava annpokcumanuu. Tunossie ®HY.  ®Ounbtpsl barTepsopra.
@unbTpel YebblmeBa nepBoro poja. JleHopmupoBanue 1 TpaHchopmarust GuibTpos.
[Ipumeps! pacuera GUIBTPOB.

Tema 3. /lucKkpeTHbIe MOJAETH CUTHAJIOB.

TuIoBble TUCKPETHBIE MTOCIIETOBATENBHOCTH .

Onucanue u mpeodpa3oBaHre AUCKPETHBIX MOCIEI0BATEIbHOCTEH.

[IpencraBieHne TUCKPETHOM MOCIEIOBATENIBHOCTH B BHUJE JUCKPETHOM (PYHKIIMH BpPEMEHHU.

Huckpernoe mnpeodOpazoBanue Jlammaca. Z — mnpeoOpasoBanue. CBoiicTBa mpsMoro Z-
npeobOpasoBanus.  OOpaTHOe Z-npeoOpazoBaHHUE. [TpeoOpazoBanue Dypre ITUCKPETHOTO
CUTHaJA. Huckpernoe npeobpazosanue Oypoe (AI1D). CaoiicTBa JTUCKPETHOTO

npeobpaszoBanus Oyprse. BoccTaHoBneHue curuaia 1o ero oTcueram.
Tema 4. J/InHeiiHbIe TUCKPETHBIE CUCTEMBI.
[Tonsatue nuckperHoi cucremsl. [lepenaTounas GyHKIHS TUCKPETHON CHCTEMBI.
NMnynecHass  XapakTepucTMKa JUCKPETHOM CHUCTEMBL. YpaBHEHME CBEpPTKH. YacToTHast
nepegarouHas (QYHKIMA JUCKPETHOW CHUCTeMbl. AMIUIMTyAHas W (a3oBas YacTOTHBIC
XapakTepUCTUKU. CTPYKTYPHBIE CXEMbI JUCKPETHON CUCTEMBI . Y CTOMYMBOCTD JUCKPETHBIX CUCTEM.
JuckpeTrHoe MHTETpUPOBaHUE . duckpernoe nuddepeHmpoBanue.




Tema S. IIpyHIUNBI NOCTPOEHHUS U KIaccupukanusd unu(ppoBeIX GUILTPOB.
@OyHKIMOHANBHAS cXeMa HU(pPOBOro GUiIbTpa. JIoOCTOMHCTBA M HEAOCTaTKH  IHU(POBBIX
¢dbunbTpoB. Knaccudukarus nmudpoBsix GuiabTpoB . Peanmzanus nudpoBbix GriibTpos.
Tema 6. PexypcuBHbie Hu(ppoBbie GUIBTPDI.
PexypcuBHbIe 1TMPPOBBIE PHIBTPHI IEPBOTO MOPSIIKA.
PexypcuBHbIe IM(pOBBIE PUIBTPHI BTOPOTO HOPSIKA.
Peanuzanus pekypcuBHBIX IU(POBBIX (GUIBTPOB .
Pacuer pexypcHBHBIX IU(POBBIX GUIBTPOB MO aHATOTOBOMY IIPOTOTHITY.
[Tpumeps! pacueTa HUGPOBBIX PUIBTPOB M0 AHATIOTOBOMY MPOTOTHILY
[IpsiMble METOABI pacdyeTa peKypCUBHBIX IH(POBBIX QHIBTPOB
Tema 7. HepexkypcuBHble nngpoBbie GUIbTPHI.
HepexypcuBHble udpoBbie GUIBTPHI IEPBOTO MOPSIKA.
HepekypcuHbie ¢ poBbie GUIBTPHI 2-T0 MOPAAKA.
Oco0eHHOCTH HEPEKYPCUBHBIX IIU(PPOBBIX (PUIBTPOB.
HepekypcuHabie indpossie GriibTpbl ¢ uHeiHOH DYX.
Pacuer HepeKypcUBHBIX HU(PPOBHIX (GUIBTPOB MIPH HOMOLIA METOIa
B3BEIIMBaHMA. PacueT HepeKypCUBHBIX IU(PPOBBIX GUIBTPOB METOAOM pazioxenns AUX B
psn @ypre. Peanuszanus HepeKypCHBHBIX IH(POBBIX (QUIBTPOB

TemaTuka J1adopaToOpHBIX padoT

1. Jlaboparopnas pab6orta Nel.Curnansl u ux npeodpasoBanue npu uudpoBoit 00pabdoTke.

2. JlaboparopHas padota Ne2. Cunre3 undpossix GpuibtpoB B cucteme MATLAB.

3. JlabopaTtopHas pabota Ne3. brictpoe npeobpazoBanue Oypre.

4. Jlaboparopnas padota Ned. Cunre3 KNUX- GpunbTpoB MeTO10M OKOH.

5. JTaboparopnas pabota Ne5. Cunre3z KNUX- puiabTpoB MeTOA0M HaWTydIlIeld paBHOMEPHOM(
4eOBIIIeBCKON) alMpOKCUMAITUH.

6. Jlaboparopnas padota Ne6. [IpoexktupoBanue undpossix KUX- Gpuibtpos cpencrsamu
GUIFDATool.

7. Jlaboparopnast pabora Ne7. Cunre3s BUX- puibTpoB METO/10M HHBApUAHTHOCTU
UMIYJECHOM XapaKTePUCTHKHU.

8. Jlaboparopnas pabora Ne8. Cuntez BUX- ¢punbTpoB MeTogom OumuHeRHOTO Z-
npeoOpa3oBaHusl.

9. Jlabopatopnas padota Ne9. [IpoektupoBanue mudppossix BUX- punstpos cpencramu GUI
FDATool.

3.4 TemaTrnka KypcOBBIX IPOEKTOB (KypCOBBIX pador)
KypcoBsie paboThl/IPOEKTHl OTCYTCTBYIOT



4. YueOHO-MeTOAM4YeCcKOe U HHPOPMALIHOHHOE o0ecriedeHue

4.1 HopmatuBHble 1okyMeHThI 1 'OCTHbI

4.2  OcHoBHas JUTEpaTypa

1. Ananmu3 u o6paboTtka curnainoB B cpene MATLAB: yueOHOe mocobue

[Merunun 0. M. HI'TY 2011 r. 115 crpanun. http://www.knigafund.ru/

2. Bagyto O.C. MaremaTtndeckue 0CHOBBI 00paObOTKH curHaNIOB: yuebHoe mocodue / O.C.
Banyros; Tomckuii MOIUTEXHUYECKU YHUBEpcUTeT. — ToMck: M3n-Bo
TomckorononuTexHuyeckoro ynupepcurera. 2011.-212c.
https://portal.tpu.rt/SHARED/v/VOS/study/disc1/Tab3/m259.pdf

4.3 lomosiHUTEJIbHAS JIUTEPATYPA

1. backakos C.U. PainoTexHudeckue ey U CUTHANBL: Y4eOHUK 1Ji By30B. - M.: Beicias
mkoJa, 2000. - 462 c.

2. Cononuna A.U. u ap. OcHoBbl IpoBOM 00padOTKU CUTHAIOB: YueOHOE MocoOue st
By30B. — CII0.: BXB-IlerepOypr, 2005. — 768 c.

3. laBeiioB A.B. CurHansl 1 TMHEHHBIC CUCTEMBI. TemMaTnueckue JeKIuu: Y4ueOHoe 1moco-
oue B anekTpoHHOI popme. — ExkarepunOypr, YITY, UT'ul’, kad. TUH. —
http://www.prodav.narod.ru/signals/index.html.

B) MPOrpaMMHOe o0ecriedeHue U MHTePHET-PecypChl:

WuTepHeT-pecypehl BKIIOYAIOT YIeOHO-METOAMYSCKHAE MaTepUaibl B JJIGKTPOHHOM BHUJIE,

NpeACTaBICHHBIC Ha caiiTe http://lib.mami.ru/ebooks/ B paznene «bubinorekay.

4.4 JjeKTpoHHbIE 00pa3oBaTeIbHbIC PeCypChl
[IpoBenenue 3aHATUHN U aTTeCTal[Mil BO3SMOYKHO B IUCTAHIIMOHHOM (opMmaTe ¢ IPUMEHEHUEM
CHCTeMBbl JHUCTaHIMOHHOro oOyueHus yHuBepcurera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadeapoi AIEKTPOHHBIX 00pa3oBaTenbHBIX pecypcoB (DOP) o BceM paznenam nmporpaMmel:.
Ha3anue 50P

Hudposass  obpabotka | https://online.mospolytech.ru/course/view.php?id=1746

CHUTHAJIOB.

Pa3paboranubsie DOP BKIIOYAIOT TPEHHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeneHrs padoT B TUCTAaHIIMOHHOM (hOpMaTe YCTAaHABIUBAETCS OTIACIbHBIMU
pacnopsHKeHUSIMH ITPOPEKTOpa Mo yueOHO paboTe U/Uiu IIEHTPOM Yy4eOHO-METOINYECKON PaboThlI.

HuTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTepUalibl B 2IEKTPOHHOM BUJIE,
MpeJCTaBIeHHbIE Ha caliTe mospolytech.ru B paznene: «L{eHTp MaTemaTHuecKOro 00pa3oBaHUs»
(http://mospolytech.ru/index.php?1d=4486,
http://mospolytech.ru/index.php?id=5822);

BapuaHThl KOHTPOJBHBIX 3aJaHUM MO JUCIUIUIMHE MPECTABICHBI HA CaiTax:
http://i-exam.ru, http:// fepo.ru.
Tectsl o BeIcIel MmaTematuke http:/function-x.ru/tests_higher _math.html.

[Tone3nble yueOHO-MeTOAMYECKHE M WH(OPMAalMOHHBIE MaTepuaibl MPeICTaBICHbl Ha
calrax:

http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs. htm.

[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHHUKAIMOHHOM ceTu «IHTepHeT» aiist
OCBOCHMS JUCIUIUTMHBL: Www.matematikalegko.ru>studentu, www.i-exam.ru.

Kaxnpiii  cTygeHT oOecreueH WHIWBUIYaTbHBIM HEOTPAHHUYEHHBIM JOCTYIOM K
AJICKTPOHHBIM OMOJIMOTEKAM YHUBEPCUTETA



http://www.knigafund.ru/
http://www.prodav.narod.ru/signals/index.html
http://lib.mami.ru/ebooks/
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://i-exam.ru/
http://fepo.ru/
http://function-x.ru/tests_higher_math.html
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.matematikalegko.ru/
http://www.i-exam.ru/

(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) k 31eKTpOHHO-OMOIMOTEYHBIM
cucteMaM (JIEKTPOHHBIM OMOJIMOTEKAM )
4.5 JlumeH3uoHHOe HW  CBOOOJHO  pacnpoCcTpaHseMoe  MPOrpamMMHOe
ob0ecrnieueHue
Ne Haumen oBanue |[Pazpadory uk I1O [ToctynHocTn Ccpuika Ha Enunbliii peectp
(mpaBooOJiagaTen |(JIMLEH3HOHHOE, POCCHICKUX
b) CBO0OOIHO nporpamm it IBM u B/{
pacnpocTpansieM |[(Ipy HAJTUYMH)
0€e)

Astra Linux 00O "PYCBUTEX-{Iuuen3non https://reestr.digital.go
Common [ACTPA" HOC v.ru/reestr/305783/?sphrase i

Edition d=954036

MoiiOduc OO0 "HOBBIE JlnieH3non https://reestr.digital.go
OBJIAYHBIE HOE v.ru/reestr/301558/?sphrase_i
TEXHOJIOT'UN" d=943375

INT Multisim [OOO "HOBBIE JIneH3noH

10.0. OBJIAUHBIE HOE
TEXHOJIOI'MU

4.6 CoBpemeHHbIe NPpodeccHOHATbHBIE 0a3bl JAHHBIX U HH(POPMALIMOHHDbIE

CIIPaBOYHbIE CHCTEMbI
Ilepeuens pecypcoB ceTu UHTepHeT, 0CTYNHBIX /I OCBOCHHUS AMCHUILVIMHBI:

Koncynprantllmtoc

Ccblika Ha pecype
Haumenosanue /TocTynHOCTH
HNudopManuoHHO-CIPABOYHBIE CHCTEMbI
/locTyniHa B ceTn
https://stackoverfl ow.com/[[IatepraeT 623
Stack Overflow P p 9
OTrpaHUYCHUI
Nudopmarnmonnsie pecypesl Cetn  |http:// www.consultant.ru |[Jloctymao

DJIeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI

okshop.ru/

Ulanb https://e.lanbook.c JlocTynHa B ceTH
om/ uTepHer 6e3
OrpaHUYCHUN

[PR Books https://www.iprbo JlocTymHa B ceTH

uTepHeT 6e3
OrpaHUYCHUN



https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
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[IpodeccnonanbHbie 6a3bl JAHHBIX

basza naHHbBIX Hay4HOM AnekTpoHHON |http://www.elibrar JlocTymHO
OMOIMOTEKH y.ru

(eLIBRARY.RU)

'Web of Science Core Collection —  |http://webofscienc JlocTymHO
nojuTeMaTHuecKas peepaTuBHO-  [e.com

ouborpaduueckas u

HayKOMETpUYECKast

(OubnmmomeTpuyeckasi) 6aza JaHHBIX

Zefar91 https://www.yout JlocTynHo
ube.com/user/Zefar91

tolik7772 https://www.yout JlocTymHO
ube.com/user/tolik7772

5. MarepuajibHO-TeXHH4YECKOe o0ecreueHue

JUia  npoBeAeHMsI JIEKIIMOHHBIX 3aHATHM HEOOXOAMMBI ayAMTOPHUH, OCHAIECHHBIE
MYJbTUMEIUHHBIMU IPOEKTOPaMHU U 3KpaHamu. J{Js mpoBeaeHus J1abopaTopHbIX paboT Tpedyercs
KoMIbloTepHbIN Kiacc (AB2507, AB2614, AB2618,AB2619)

6. MeToanuyeckue peKoMeHAaluu

Meroauka npenonaBanus nucuuiuiiabl «l{udpoBas o6paboTka CUTHATIOBY» W pead3aIus
KOMIIETEHTHOCTHOTO IIOJIXOAa B H3JIOKEHHMH ¥ BOCIPHUATHHA MaTepHana IpeaycMaTpHBaeT
UCIIOJIb30BAHUE CIICAYIOIIUX AKTUBHBIX W WHTEPAKTUBHBIX (OPM TMPOBEACHUS AyJUTOPHBIX H
BHEAYIUTOPHBIX 3aHATHIA:

— ayIUTOpHBIC 3aHATUS: JIEKIIMM, CEMHHApCKUEe 3aHATHS , JIabopaTOpHBIE paboTHI,
TECTHPOBAHUE;

— BHEAyTUTOPHBIC 3aHATHS: CAMOCTOSTEIFHOE N3yUeHNE OTACIBHBIX BOIIPOCOB, TOATOTOBKA
K J1a00opaTopHBIM paboTam.

Oo0pa3oBaTte/ibHbIE TEXHOJOTHHI
Bo3moxHO mpoBeieHue 3aHATUI U aTTeCTalMil B IUCTaHIIMOHHOM (opMaTe ¢ IPUMEHEHHEM
CHCTeMBbl JHucTaHIMOHHOrO oOyueHus yHuBepcurera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenapoi «MaTemaTHKa» IEKTPOHHBIX 00pa3oBaTenbHBIX pecypcoB (DOP) (cm. m.4.4).
ITopsimox mpoBeaeHus: paboT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTIEIbHBIMU
pacnopspKEHHSIMU TTPOPEKTOpa Mo y4eOHOM paboTe W/WiTu IIEHTPOM y4eOHO-METOIMUECKOU PaOOTHI.

6.1 MeToanuyeckue peKOMeHIAUNH ISl IPenoAaBaTeisi 10 OPraHu3auum
o0yueHus
HpeHO,Z[aBaTCJ'IL OpFaHI/I3yCT HpeHO,Z[aBaHI/IC JUCHUIIJIINHBI B COOTBETCTBUU C Tpe6OBaHI/I${MI/I

"TTonoxxenust 00 oOpraHu3alu 00pPa30BATEIBHOIO MpOIEcCa B MOCKOBCKOM ITOJUTEXHUYECKOM
YHHUBEpCHUTETE U €r0 (puiranax", yTBepKIEHHBIM PEKTOPOM YHUBEPCUTETA.


http://www.elibrary.ru/
http://www.elibrary.ru/
http://webofscience.com/
http://webofscience.com/
https://www.youtube.com/user/Zefar91
https://www.youtube.com/user/Zefar91
https://www.youtube.com/user/tolik7772
https://www.youtube.com/user/tolik7772
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Ha nepBoM 3aHsATHM NpenoaaBaTesb JOBOAUT 10 CBEICHUS CTYICHTOB CoJiepKaHue paboueit
nporpammsl Jucuuninssl (PITL) u mpenocraBiser BO3MOXKHOCTb 03HAKOMIIEHHS € IIPOTPaMMOH.

IIpenonaBaTens 0coOEHHO OOpalaeT BHUMaHUE CTY/ICHTOB Ha:

BUIBl U (OPMBI MPOBEICHHS 3aHATUH MO AUCHUIUIMHE, BKIIIOYAs MOPSAIOK IMPOBEACHUS
3aHATUNA C NPUMEHEHUEM TEXHOJOTMH JUCTAHLMOHHOTO OOYYEHHS U CUCTEMbI AMCTAaHLIMOHHOIO
obyuenus yauepcuteta (C1O mocnonurexa);

BUJIbl, COJAEPKAHME U TOPSIOK IPOBENEHUS TEKYIIEro KOHTPOJI YCIEBAEMOCTU B
COOTBETCTBUH € ()OHJIOM OLIEHOUYHBIX CPE/ICTB;

bopMy, copepkaHue U MOPAOK IPOBEAECHUS IPOMEXYTOUHOH aTTeCTAllMi B COOTBETCTBUH C
(hOHIOM OILIEHOYHBIX CPENICTB, peaycMoTpeHHbIM PIT/I.

JIOBOZIUT 10 CBE/IEHUS CTYACHTOB IpaUK BBIIOJHEHUS YyUeOHBIX padoT, IPEeyCMOTPEHHBIX
PIII.

HeoOxomuMo ¢ caMoro Hadama 3aHSITHH PEKOMEHJOBAaTh CTYACHTAM OCHOBHYIO H
JIOTIOJIHUTENbHYIO JJUTEPATYpy U yKa3aTh MYTH AOCTYIIa K HEH.

B Havasie uim B KOHIIE ceMecTpa J1aTh CIIMCOK BOIIPOCOB JJIsl HOJATOTOBKU K IPOMEXYTOYHOMN
aTTecTaluu (3K3aMeHy WM 3a4€Ty).

Pexomennyercst dakr o3Hakomienus cryneHToB ¢ PIIJl u rpaduxkom pabGoTsl MUCEMEHHO
3a(huKCHPOBaTh MOANUCHIO CTY/IEHTA B JIMCTE O3HaKOMJIeHHs ¢ cofepxkanue PIT/L.

[IpenonaBaTeny, BeAylui JEKIMOHHbIE U IPAKTUYECKHUE 3aHATHUSA, JOJKHBI COTIaCOBBIBATh
TEMaTUYEeCKHH IUIaH MPAKTUYECKUX 3aHITUH, HCIOJIb30BATh EIUHYI0 CHUCTEMY O0003HaueHul,
TEPMUHOB, OCHOBHBIX MOHSATHH TUCIUILIIHEI.

6.1.1. Ilpy moAroToBKE K CEMHHAPCKOMY 3aHATHIO IO IEPEYHIO OOBSABICHHBIX TEM
MPEIoIaBaTeNll0 HeOOXOJAMMO YTOYHUThH IUIaH HX IPOBEACHMS, NPOAyMaTh (OPMYIUPOBKH H
coJiep;KaHue y4eOHBIX BOIIPOCOB, BBIHOCUMBIX Ha 00CYK/IeHUE, 03HAKOMUTbHCS C TIEPEYHEM BOIIPOCOB
10 TEME CEMHHApa.

B xone cemuHapa BO BCTYNMTEIBLHOM CJIOBE PACKPBITH MPAKTUYECKYIO 3HAUUMOCTH TEMBI
CEMHHApPCKOI0 3aHATHUS, ONPENEIUTh MOPSAJOK €ro MPOBEIEHUS, BpeMsi Ha 00CYXJIEeHUE Ka)J0ro
yuebHoro Bompoca. [IpuMeHsiss (QpOHTaNbHBIM ONpPOC JaThb BO3MOXHOCTb BBICTYNIHTH BCEM
CTyICHTaM, IPUCYTCTBYIOIINUM Ha 3aHATUH.

B 3axmounTenbHON YacTH CeMUHAPCKOTO 3aHATHS CIEYET [TOIBECTH €r0 UTOTU: 1aTh OLIEHKY
BBICTYIUICHHH KaX/IOTO CTYJICHTa M Y4€OHOH TPYIIIBI B IEJIOM. PacKpBITh MOJIOKUTEEHBIE CTOPOHBI
U HEIOCTAaTKU MPOBEAECHHOTO CEeMHHAPCKOro 3aHATHsA. OTBETUTh Ha BOIPOCH! CTYJEHTOB. Brinath
3a7aHus U1 CAMOCTOATENILHOM paboTHI 110 MMOATOTOBKE K CIEAYIOMIEMY 3aHATHIO.

I{enecooOpa3Ho B X0/1€ 3aIUTHI Ja0OPAaTOPHBIX pabOT 3a7aBaTh BHICTYHAIOIIUM U 2y IUTOPHH
JOTIOJTHUTEIIbHBIE W YTOUYHSIONIME BOMPOCHI C IIETbI0 BBIICHEHHS WX TMO3HMIWN IO CYIIECTBY
00CyX/1aeMbIX ITPOOIIEM.

Bo3moxHO npoBesieHue 3aHATUHN U aTTecTaluil B AUCTAaHIIMOHHOM (opMaTe ¢ MpUMEHEHUEM
CHCTEMBI JUCTaHIIMOHHOro 00ydeHus yHusepcureta (CJO-LMS). Ilopsaok npoBeneHus: paboT B
IMCTAaHIIMOHHOM (hopMaTe YCTaHABIUBACTCS OTACITHHBIMH PACHOPSDKEHUSIMH  TIPOpEKTOpa IO
yueOHOi1 paboTe M/WiM LIEHTPOM y4eOHO-METOINYEeCKOI paboThI.

6.2 Metoanuyeckue yKka3aHus 1Jis1 00y4alOMXCS 10 OCBOCHUIO IV CHUIITTHHbBI

CTyzieHT ¢ camMoro Hayajga OCBOCHHUS JUCUUIUIMHBI JOJDKEH BHUMATEIbHO O3HAKOMHUTCS C
paboueii mporpaMMoil TUCIUTIIHHEI.

CryneHty HEOOXOAMMO COCTaBUTh JUIs ce0si TpadUK BBINOJIHEHUS Y4eOHBIX pador,
npeaycmotpeHHsix PITJ ¢ ydérom TpeOGoBaHMiT APYruX ITUCHUILIIMH, M3Y4aeMbIX B TEKYIIEM
ceMecTpe.

[Ipu npoBeneHUM 3aHATHA M NPOUEAYP TEKYIIEW W MPOMEKYTOYHOM arTecTaluu C
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WCIOJIb30BAaHUEM HWHCTPYMEHTOB HH(OPMAIIMOHHONW 00pa30BaTENbHON Cpeabl TUCTAHIIHOHHOTO
oOpazoBanmsi yHuBepcuteta (LMS wmocmonuTexa), Kak BO BpeMsl KOHTAKTHOM pPabOThI C
mpernojaBaTelieM TaK U BO BpPEMs CaMOCTOSTEIBHOH palOTHI CTYACHT JOJKCH OO0CCIICYUThH
TEXHUYECKYI0 BO3MOXHOCTh JUCTAHIIMOHHOTO TOJKIIOYEHHUS K CHCTEeMaM JUCTaHIIMOHHOTO
oOydenusi. [Ipu OTCYTCTBUM TakoW BO3MOXKHOCTH OOCYIUTh CHUTYallMI0 C MPENnoiaBaTeieM
JUCIUIUIAHBL.

K cemMuHapckuM 3aHITHSIM CTYJIEHT JOJDKEH MPEABAPUTEIBHO H3YyYUTh TEOPETUUYCCKUIN
MaTepua o COOTBETCTBYIOIIEH TEMe.

CaMocrosiTennbHasi paboTa SBISETCS OJHUM W3 BHUIOB Y4eOHbIX 3aHsTuid. Llenb
CaMOCTOSITENIbHOM paboThl — MPAKTUYECKOE YCBOEGHUE CTYACHTaMU BOMPOCOB, pACCMaTPUBAEMbIX B
MpoIecce U3yUYCHHS] TUCIUIUIUHBI.

Buapl BHEay IuTOpHOI CaMOCTOSATEILHON paOOTHI:

CaMOCTOSITEITLHOE U3YUYCHHE OTACTBHBIX TEM TUCIUILINHEI,

MOATOTOBKA K JIEKLIIMOHHBIM 3aHSATHUSM;

MOJTOTOBKA K CEMUHAPAM M MTPAKTUYCCKUM 3aHSITHSM;

odopMmIIeHHE 0TYETOB O BBIITOJIHEHHBIM JIA0OpaTOPHBIM paboTaM M MOJATOTOBKA K MX 3aIllUTE.

7. DoH/1 OLIECHOYHBIX CPEJCTB

@DOoH/1 OLIEHOUHBIX CPEJICTB NpecTaBiieH B [Ipuiiokenun 2 k padodeil mporpamme u
BKJIIOYAET pa3JIebl:

7.1. MeTo1bl KOHTPOJISL U OLICHUBAHUS PE3yIbTaTOB O0yUEHUs

7.2 lllkana v KpUTEPHH OLIEHUBAHHSI PE3YIIHTATOB OOyUIEHUS

7.3. OnieHOYHbIE CPENICTBA

7.3.1. Tekyuuii KOHTPOJIb

7.3.2. [IpomexxyTOo4Hasl aTTeCTAIHS



7. ®OH OLICHOYHBIX CPEACTB
B mpounecce O6y‘IeHI/I}I B TCYCHHUEC CEMECCTpA HUCIIOJIB3YIOTCA OLCHOYHBIC CPCACTBA TCKYILICTO
KOHTpOJISI yCHeBaCMOCTI/I nu HpOMe)KYTO‘-IHHX aTTeCTaHHﬁ. HpI/IMeHSIIOTCSI C.HGI[YIOH_[I/IC OLICHOYHBIC
CpeHCTBaITGCT,33HHTH1H360paTOpHBD(pa6OT,Saqu.

OOyueHrne 1O JUCHMIUIAHE

«Iludposas

06pa60TKa CUI'HAJIOB»  HAIIPpABJICHO Ha

(dhopMUpOBaHHE y OOYUAIOIIMXCS CICTYFOIIUX KOMITETCHIUH:

Kox v HaumMeHoBaHue KOMIETEHIMIA

NHauKaTopbl 10CTHKEHU S
KOMIIETeHIIUH

OIIK-3. Cnoco0GeH caMOCTOSITENBHO pelaTh
3a/1a4d YIPaBJIEHUSI B TEXHUYECKUX CHUCTEMAX
Ha 0a3e MOCIEeIHUX JOCTHXKEHUN HayKu U
TEXHUKH.

HOIIK-3.1. 3HaeT 0CHOBHbIE MPUHITUIIBI
1 poBoii 00paObOTKU CUTHATIOB; COBPEMEHHbBIE
TEOPETUYECKHE U IKCIEPUMEHTAIbHBIE METO/IbI
U aNTOPUTMBI Pa3pabOTKH € HUCCIICOBAHHS
JTUCKPETHBIX M IU(PPOBBIX CUCTEM YyMpaBICHUS
(CY); COBpPEMEHHBIC KOMITbIOTEPHBIC
TEXHOJOTHUHU YIPABJICHUS, MpPHUMEHSIEMbIE B
TEXHUYECKHUX CHCTEMaX;

HOIIK-3.2. Ymeer IIPUMEHSATH
TEOPETUYECKHIE BBIBOJBI TCOPUH IS aHAIN3A U
CMHTe3a  cucTeM  IudpoBol  00pabOTKH

CUTHAJIOB; BBIOMpATh METObI U pa3padaThiBaTh

QITOPUTMBI pEIICHUs 3a7ad yOpaBlICHUS B
TEXHUYCCKUX CUCTEMaX; MIPUMEHSITh
COBPEMEHHBIE METO/TBI pa3paboTKu
TEXHHYECKOTO, WH(HOPMAITMOHHOTO "
QITOPUTMHUYECKOTO  OOECIeYeHHs]  CHCTEeM
ABTOMATHU3AIMH U YIIPABJICHHUS,

HNOIIK-3.3. Bnaneer HaBBbIKAMH
MIPAKTUIECKOTO IPUMEHCHUS TEeOpUn
uuppoBoid  00pabOTKM  CUTHAJIOB  JUIS

peanu3anuu HUQPPOBBIX CUCTEM; HaBBIKAMU IO
MPAKTUYECKOMY IIPUMEHEHHUIO METOJIOB U
QITOPUTMOB ISl PELIEHUS 3a]1a4 yIIPABJICHHS B
TEXHUYECKUX CUCTEMAX.




MeTtoabl KOHTPOJISI H OLICHMBAHUS Pe3yJIbTAaTOB 00y4eHH

HaumeHnoBanue Ilpencrasnenne
Ne OC OLIEHOUHOTO Kparkas xapakrepucruka OLICHOYHOT' O
cpencTBa OIICHOYHOI'O CpeACTBa CpeaAcCTBa B
dOC
Cucrema
CTaHJapTU3UPOBAHHBIX
Tect SaJIaHuH, TO3BOJIATOTIA ®oHT TECTOBBIX
1 ABTOMAaTU3UPOBATh o
(T) 3a1aHui
[poLeaypy MU3MEPEHUS
YPOBHSI 3HAaHUW WM yMEHUU
o0OyJaromerocs.
Cpencrtso IIPOBEPKHU
[YMEHHI u HAaBBIKOB Sapanus 1A
2 3JIP PUMEHATh  IOJY4YEHHbIE SAILHTEL
BHaHUS IS pEIICHUs 11a00paTOPHBIX
pPaKTUYECKUX  3aJady  C pabot

Ikana u KpUTEPUH OLIECHUBAHMS Pe3yJIbTATOB 00yYeHUSI

@DopMa NPOMEKYTOUYHOM aTTECTALMH: 3a4eT.

O0s13aTeJIbHBIMH  YCJIOBUSIMM NOJATOTOBKH CTYJ€HTAa K TNPOMEXYTOYHOH aTTecTaluu
SIBIISIETCS BBITIOJTHEHUE U 3alllUTa CTYJEHTOM JIaOOpaTOPHBIX paboT, MPeayCMOTPEHHBIX pabouei
MpOrpamMMOil U MPOXOKJACHUE BCEX MTPOMEKYTOUHBIX TECTOB HE HUXKE, YeM Ha 70% mpaBUIIbHBIX
oTBeTOB. [IpoMekyTOUHBIE TECTUPOBAHUSA MOTYT IPOBOJUTCS KaK B ayAUTOPUU YHHUBEPCUTETA
101 KOHTPOJIEM IpenojaBares, Tak U AUCTaHIIMOHHOM (popMaTte Ha yCMOTpEHUE MpernojaBaTels.

IIxkana oueHNBaHUA Onucanue

BeimonHeHsl Bce BHIBI  yueOHOH paloThI, MperycMOTpPEHHbIE
y4eOHBIM Tu1aHOM. CTYJEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHMMA,
YMEHUH, HaBBIKOB IPUBEJCHHbIM B TaOiMIax IOKa3aTelnel,
onepupyeT NpUOOPETEHHBIMU 3HAHUSMH, YMEHHUSMH, HaBbIKaMH,
IIPUMEHSIET UX B CUTyalUsX MOBBIIIEHHOW ciokHOCTU. lIpu sToM
MOTYT OBITH JONYIIEHbl HE3HAYUTENbHbIE OIIMOKH, HETOYHOCTH,
3aTpyIHEHUS NPU aHAIUTHUYECKUX ONEPALHUAX, IIEPEHOCE 3HAHUN U
YMEHHI Ha HOBbIE, HECTAHJIAPTHHIE CUTYAIIHH.

3auTeHo

He Bemmonnen oauH wian Oosiee BUAOB ydeOHOW paloOTHI,
MPEIYCMOTPEHHBIX Y4eOHbIM IUTaHOM. CTYIEHT JE€MOHCTPUpPYET
HETIOJTHOE COOTBETCTBHE 3HAHHW, YMEHHIA, HABBIKOB ITPHBE/ICHHBIM B
TaOJIMIIaX I[OKa3aTeNsM, JOMYCKAIOTCA 3HAYUTEIbHBbIE OIINOKH,
MPOSIBISIETCS. OTCYTCTBUE 3HAHWM, YMEHWH, HAaBBIKOB TIO PSIy
MoKa3aTesiei, CTyIEHT UCIIBIThIBAET 3HAUUTEbHbIE 3aTPy THEHHS IPH
OTIEPUPOBAHUY 3HAHUSMH U YMEHHUSMH MPH UX TIEPEHOCE HA HOBBIE
CUTYaIHH.

He 3aureno

OueHouHBIE CPeCTBA

7.3.1. Texkymmii KOHTPOJIb
Tekymuii KOHTpPOJb BKJIIOYAET MPOXOXKIACHUE MPOMEKYTOUHBIX TECTUPOBAHUM MO
paszenaM JUCLUIUIMHBI W 3alIUTy JabopaTopHbIX paboT. IIpoMexyTO4HbIE TECTUPOBAHHS
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pa3sMCIICHbI B COOTBCTCTBYIOIICM KYPCC CUCTCMbI JUCTAHLIMOHHOI'O 06yqu1/1;1 yHI/IBepCI/ITeTa.

[Tpumepsl TecToB mpencTaBieHbl Hibke. OTuYeThl MO J1abopaTOpHBIM paboTaMm pa3MelaroTcs
CTYJIEHTAaMH B COOTBETCTBYIOIIEM KypCE€ CHCTEMBI JUCTAHIIMOHHOTO OOY4YeHHS YHUBEPCHUTETA.
J1J1s OIrOTOBKY K TECTUPOBAHUIO U 3alllUTE JaOOPATOPHBIX padOT B pazjiene NpUBeIEH epeueHb
KOHTPOJIBHBIX BOMPOCOB.

Pe3ynbTaThl TeKylIero KOHTPOJISI MOTYT OBITh HCIOJB30BaHBl MPHU MPOMEKYTOUHOMN
aTTecTanuu
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Bonpocsl k 3auery

I. Knaccudukaiys curuaios.

2. CrieKTpalibHOE TIPEICTABIECHUE CUTHAIIOB.

3. Henepuoauueckue CUTHAIbL.

4. [TeproqMYeCcKUe CUIHAIBL.

5. KoppensiiMoHHbIi aHams.

6. Kiaccudukaiiys aHaIoroBbIX CUCTEM.

7. XapakTepUCTUKU JTUHEHUHOMN CTallMOHAPHON CHCTEMBI.

8. [IpoxoxaeHne CUTHAIIOB Yepe3 JINHEWHYIO CTALIMOHAPHYIO CUCTEMY.

9. HaxosxaeHne BBIXOJHOTO CHTHAJIa C MOMOIIBIO. UMITYJIbCHOW XapakTepucTuku h(t).
10. HaxosieHre BBIXOHOTO CUTHANA C TIOMOIIBIO YaCTOTHON Xapakrepuctuku K(jm).
I1. JIMcKpeTu3aius aHaaoroporo curuana. Teopema KorenbsHUKOBA.

12. JIMCKpeTU3anus MepUOANIYECKUX CUrHajIoB. JlucKpeTHOE peoOpazoBanue Dypoe.
13. JIMCKpeTHAs CBEPTKA CUTHAJIOB.

14. Z-1peoOpasoBaHue JUCKPETHBIX CUTHAIIOB.

15. KoppensaumoHHbIi aHaIu3 JUCKPETHBIX CUTHAIIOB.

16. [ndposas GpuUILTpaLKs CUTHAJIOB.

17. Peanuzanust undpoBbix GpuibTpoB. HepekypcuBHbIE GUIBTPHI.

18. Peanuzanust iupoBbix GuiIbTpoB. PekypcuBHbBIE QUIBTPHI.

19. CpaBHenue u(pPOBHIX ¥ AHATOTOBBIX (PUILTPOB.

20. [TpoexTrpoBaHKE TOIOCOBBIX M PEKEKTOPHBIX (PUIBTPOB ¢ Uctonb3oBanneM OHY u
®OBU.

21. Anmnaparnas peanmsanus BUX-dunsrpa Broporo mopsiaka gpopma 1

u2.

22. Cpasuenne KUX u BUX QuinbTpos.
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1. @doH TECTOBLIX 3aJaHUI

1. Ha Bxoae undposoro ¢puiabrpa pucynka 1 geiicTByeT CUrHaJI

i-Xs'ﬁi{mnT-:\] e n =i
X, =° o

- %_{] o o<,

rie ®oTag=n/2,X=0.2.

AMIUTHTY/IA BBIXOJHOTO CUTHAJIA (WJIBTPA B YCTAHOBUBILEMCSH peKUMe
paBHa ...

Pucyrok 1

¢) 04

2. Ha pucyHKe npuBe/ieHa MMITYJIbCHAS XaPAKTEePUCTUKA HU(PPOBOIro
¢uasTpa. Koappuuuenrt nepegaun ¢puiabTpa Ha yacTtore, pABHOM YeTBEPTH
YacToOThl JUCKPETU3ALUN, PABEH .....

1

T T R *
d 1 j 3 4 n
1

e)2

3. da30Bblii CABUT, BHOCHMbIN HU(PPOBLIM (PUJIBTPOM PUCYHKA 1, Ha
4acToTre, pABHOM YeTBEPTH YaCTOTHI AMCKPETU3ALMHU, PABEH ...

L )

g

1=A>0

Pucyror 1

¢)0
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4. ®a30Bblii CABUT, BHOCUMbIH JIMHUEN 3a/1eP:KKU PUCYHKA 1, HA yacToTe,
PAaBHO YeTBEPTH YACTOTHI JMCKPETU3ALMH, PABEH ...

-1 -1 -1
z z z
—4 -* .-h —h

Hn ¥n

Pucymor 1

e) w2

5. Koa¢pduuuent nepegauyu (Moay/Jib KOMILIEKCHOTO KO3 uumeHTa
nepeaaum) uugposoro puiabTpa pucynka 1 Ha yacrore, paBHOH YeTBePTH
YaCcTOThI JUCKPETU3AL UM, PABEH ...

En T q}'}}li

Pucyrok 1

e)NE

6. da3oBblil cABUT, BHOCUMBIN HUPPOBHIM GUILTPOM PUCYHKA 1, Ha
4acToTre, pPABHOM YeTBEPTH YaCTOThI AUCKPETH3ALUH, PABEH ...

En

a) RJJ‘E

7. ®a30Bblil CABUT, BHOCMMbIN JINHUEH 3aep:KKU PUCYHKa 1, Ha yacToTe,
PABHOM YeTBEPTH YACTOTHI AMCKPETU3ALMH, PABEH ...
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Ko Yo
Pucymox 1

a) - T[FJE

8. Ha Bxoae un¢poBoii JUMHUM 3a1eP:KKH PUCYHKa 1 neiicTByer
CHHYCOMJAJIbHBIN CUTHAJI Xy ¢ AMILIMTY/10M, PABHOM eJUHMIIE. AMILJIMTY/1A
BbIXO/JHOI'0 CUT'HAJIA Yy B YCTAHOBHUBIIEMCS PeKMMe paBHA

-1 -1 -1 -1
—— - i _ i

Pucyrox 1

d)1

9. Koadpdpuuuent nepexaun uudpposoro ¢pujabrpa pucynka 1 Ha yacrore,
PABHOM Y€TBEPTH YACTOTHI TUCKPETU3AIUN, PABEH ...

Xn T ('_'""_'\\ ¥n "

En2

Pucyuox 1

e)2

10. Koappunuent nepexaqyu (Moayjib KOMILIEKCHOT0 k03¢ unuenta
nepeaaun) uuPppoBoro GpujabTpa pucyHka 1 Ha yacToTe, paBHOI YeTBEPTH
YaCTOThI JUCKPETU3AIUN, PABEH ...
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11. Cucremuas ¢pyHkuus qudpposoro GpujabTpa onpeaeasaercs
COOTHOLIICHUEM

Hiz)=1-2z"+z2""

da30BblIil CABUI', BHOCUMBbIN 3TUM (PUJIBTPOM, HA YACTOTE, PABHOU
YeTBEPTH YACTOTHI IMCKPETHU3ALMH, PABEH ...

a) RJJE

12. Ha pucynke 1 moka3aH CIeKTP CHTHAJIa HA BXOJe JUCKPEeTH3aTOoPA.
Yacrora guckperuzanum pasia 16 xl'o.

CrnekTp cUrHajia Ha BbIX0/le JUCKPETH3aTOPa B HHTEPBAJIe YACTOT OT
HYJIA /10 MIOJIOBUHBI YACTOTHI JUCKPETU3AIUY NPUBEIEH HA PUCYHKE ...

I I -
500 503 sl 11

Pucvaox 1

BN -

a) PucyHok 2a



