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npoeCCHOHATBHBIX 00pa30BaTENBHBIX IMPOTPAMM  BBICIIEIO OOpa30BaHMs [0 HAIPABJICHUIO
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OC MI'VY yrBepxkaeH pemeHuem YueHoro coseta MIY umenn M.B.JlomonocoBa ot

2022 rona (mpotokon Ne ).

I'on mpuema Ha oOyuenwue: 2022
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IIpoepamma ne modicem ObimMb UCNONB308AHA OPYUMU NOOPAZOENCHUAMU YHUBEPCUMEMA U
opyeumu 8yzamu be3 pazpeutenust paxyiomema.



Heﬂb H 3aJa4YM JUCHHUIIIMHBI

Heabo xypca "llpsmbie u oOpaTHBIE 3aJadu SJICKTPOMATHUTHBIX 30HAMPOBAHUN" SBISETCS
prOOpETeHNE HABBIKOB MCIIOJIh30BAHUS U PA3BUTHS METOJOB U MPOTrPAMMHOTO OOECTICUCHHS ISt
MOJICTTUPOBAHUS U MHTEPIPETAIUN MAarHUTOTEIUTYPHUECKUX TaHHBIX.

3agaum - u3ydeHHe OCOOCHHOCTEH pENICHUS MPSIMBIX OJHOMEPHOW M MHOTOMEPHBIX 3ajad
MarHUTOTEILTYPUYECKOTO  30HIUPOBAHUS, BO3MOXKHOCTEHM M  METOJUKH MaTeMaTHYECKOTO
MOJICJIMPOBAHMUSl  JAHHBIX 3TOTO  METOJA, PA3JIUYHBIX IOAXOJOB K  WHTEpPIpPETAIHU
MarHUTOTEILTYPUICCKUX JAHHBIX.

Kparkoe conepkanue 1M CHUIUIMHBI (AHHOTALMUS):

B paMkax JOaHHOro Kypca CTYJIEHTBl HU3Yy4alOT TEOPHI0 U IPAKTUYECKU BBITOIHSIOT
HECKOJIBKO 3aJ1a4, CBSI3aHHBIX C MOJCIMPOBAHUEM, TpaHC(opMalMel U WHTEPIPETAIMeH JaHHBIX
MarHuroTeiypudeckoro 3ouaupoBanus (MT3) B cpemax pasznuuHoit pazmepHocTu. Pemaercs
oJlHOMepHas npsamas 3anada MT3, Beinmonssercs tpancopmanus kpusbix M T3, octpoenue u S-
unrepnperanus kpubix M T3, monenupoanne MT-nosns B AByMEpHOU U TPEXMEPHOU Cpelie.

1. Mecto mucumminubl B crpykrype OIIOII — otHOcuTCs K mpodeccnoHaTbHOMY OJIOKY
BapuatuBHoii yactu OIIOII, sBnsiercs nucuumimuoi o Beidopy. Kype — | maructpatypsl, cemectp
- 2.

2. Bxoanble TpeGoBaHus /Il OCBOEHUSI I CUMILIMHBI, IPeABapUTeIbHbIE YCI0BHS:
oOyJaromuicss JODKeH BIAACTh 0a30BBIMH €CTECTBCHHO-HAYYHBIMH, MATEMATHUYECKUMU U
npodeccnoHaNbHBIMU 3HAHUSIMH B 00bEME BCTYMUTENBHOTO dK3aMEHA B MAarUCTpaTypy, SHAHUSIMU
no guctuiuinHaM «['eodu3nueckue MeToAbl HCCienoBaHUMY, «Teopus TeopU3nUECKUX IOJIeh»,
«JNeKTpopa3BeKa HEOJHOPOAHBIX M AaHU30TPOIHBIX cpen», «Teopus >IEeKTPOMarHUTHBIX
30HAUPOBAHUI.

3. H.}IaanyeMble pe3ybTaThbl oﬁyqe}mﬂ no AMCHMILIMHE, COOTHCECCHHbIC C TpeﬁyeMban
KOMIICTCHIUAMUA BBIMYCKHHUKOB.

Komnerenuuu Nuaukaropsl I[Inanupyembie pe3yibTaTbl O0y4YeHHSI 110
BBIIIYCKHUKOB (moxkasarenn) AUCHHUILINHE, CONPSIKEHHbIE c
AOCTUKEHUS KOMIIeTeHIIUSIMU

KOMIIeTeHI M

OIIK-5.MM. MM.OIIK-5.1-1. 3namo: BO3MOKHOCTH COBPEMEHHBIX
Cnocoben ucnonb30BaTh | BeiOupaer cnocoObt BBIUHCIUTEIBHBIX METOJIOB U KOMIIBIOTEPHBIX
COBpEMEHHBIE 00pabOTKM JaHHBIX U | TEXHOJOTUI pu MPUMEHEHUN
BBIYHCIIUTEIbHBIE IIPOrpaMMHBIE AJIEKTPOMAarHUTHBIX 30HINPOBAHUH.

METOIBI U cpencTBa It Ymems: BoIOUpaTh cmocoOsl 00pabOTKH
KOMIIBIOTEpPHBIE pelieHus 3a1ad UHTEpHpEeTallud JaHHbIX U IPOrpaMMHBbIE
TEXHOJIOTHH ISt npodeccuoHanbHOM CpeacTBa JUIS MIPUMEHEHHUS
pelieHns 3a1aq JESTENIBHOCTH C AJIEKTPOMAarHUTHBIX 30HINPOBAHUH;
npodeccnoHanbHOM Y4E€TOM OCHOBHBIX Bnademp: aHanuTUYECKUMU U YHCICHHBIMU
JESTEIBHOCTH TpeGoBaHUI METOJIAMHU PELICHUs MPSMBIX OJHOMEPHBIX U
(bopmupyeTtcs nH(pOpMaAITMOHHON MHOTOMEPHBIX  3a7a4  3JEKTPOMAarHUTHBIX
YAaCTHUYHO). 0€30IacCHOCTH. 30HAMPOBAHUM.

NK-4.MM. MMLIIK-4.U-2. 3namsp: COBpEMEHHbIE METO/AbI O00pabOTKU U
Cnocoben ucnonb3oBath | [Ipumensier MmeToabl MHTEPHpPETAllU JAaHHBIX 3JIEKTPOMArHUTHBIX
COBPEMEHHBIE METObI 00paboTKu 1 30HIMPOBAHUM.

00paboTKHU U KOMILIEKCHOM Ymems: mnipuMeHATH MeETOABI OOpabOTKH U
MHTEPIIpETANH MHTEPIIpETALU MHTEPIIPETAllMM JAHHBIX 3JIEKTPOMAarHUTHBIX
KOMIUIEKCHOM uH(pOpMaIIUU C 30HIMPOBAHUN c HCTIIOJIb30BAHUEM
uHhopMaluu AJist HCIIOJIb30BaHUEM CHEIMAIM3UPOBAHHBIX MPOTPAMMHBIX ITAKETOB.




peLeHHs CTaHJAPTHBIX U Bnaoems:  HaBbIKaMM ~ pa3pabOTKu U

IIPOU3BO/ICTBEHHbIX CHELHMATU3UPOBAHHBIX | IPUMEHEHUS CIEeLUAIU3UPOBAHHBIX

3anad (popmupyercs POTPaMMHBIX IPOTPAMMHBIX MAKETOB JJIi MOACTHPOBAHUS U

YAaCTUYHO). [IaKEeTOB. MHTEpIpEeTallud JaHHBIX 3JEKTPOMAarHUTHBIX
30HAMPOBAHUN.

MIIK-1. MIIK-1.1-3. 3namp: TCOPUIO  pEIICHUS  NPSIMBIX |

Crnocoben 3Haer OCHOBBI | OOpaTHBIX 3a1a4y JIEKTPOMAarHUTHBIX

CaMOCTOSITEIILHO pelIeHs] MpSMbIX U | 30HIUPOBAHUH.

CTaBUTbH 33/1a4H 00paTHBIX 3a1a4d | Ymemsy:  TPOBOIUTH  MOJEIMPOBAHUE |

Hay4HbIX U reopu3uKy, MHTEPIPETAlMI0 JAHHBIX 3JEKTPOMAarHUTHBIX

MIPAKTUYECKUX re0JIOTMYECKOU 30HIUPOBAHUM.

HCCIIeIOBAaHU B UHTEpIpeTalun Bnaoempw: HaBbIKaMU IPUMEHEHUS U Pa3BUTUSA

obnacTu reopu3UKH, a JTAHHBIX. METOZOB M MPOTPaMMHOTO OOECTeYeHUsl MpH

TaKXKe periaTh Ux ¢
WCTIOJIb30BaHUEM
COBPEMEHHBIX MOIX0JI0B
K IIPOBE/ICHUIO
reopu3nIECKuX
HaOIIt0IeHUH, 00paboTKe
JAHHBIX, PEIICHUIO
IPSIMBIX M 0OpaTHBIX
3aj1a4, re0JI0rHUECKOM
MHTEPIpETANN
pe3yabTaToOB

(popmupyercs
JaCTUYHO).

pelIeHnHd TpPSAMBIX U OOpaTHBIX
AJIEKTPOMATrHUTHBIX 30HIUPOBAHUM.

3amaq

4. O0beM AUCUMILUIMHBI COCTaBIsIeT 3 3.€., B TOM YHCIE 52 akaJleMUYeCKUX Yaca Ha KOHTAKTHYIO
paboty oOydJarmuxcs ¢ TpernojaBaresieM (JIEKIUA W CEMHHApPCKUE 3aHATHS BMecTe), 56
aKaJeMHYeCKHX YacoOB Ha CaMOCTOSITENBbHYIO paboTy oOyuarommuxcs. dopma MpOMEKyTOUHOU
aTTECTAlNU — 3QYET.

5. @opmatr o0y4eHHUs: HE TPENOJAraeT 3JIEKTPOHHOIO
JMCTAHIIMOHHBIX ~ 00pa3oBaTeNbHBIX  TEXHOJOTMH  (3a
00CTOSITENBCTB — MAHAEMHH U T.I1.)

oOydeHuss u
UCKJTIOUEHUEM

WCTIOIH30BAHUS
(dopc-MaxOpHBIX



6. Coneprxanne IMCHUILIMHBI, CTPYKTYPUPOBAHHOE 10 TeMaM (pasziesiaM) ¢ YKa3aHHeM OTBEJICHHOI0 Ha HUX KOJIMYECTBa aKaJeMUUYECKUX WU

ACTPOHOMHYECCKHUX YaCOB U BHJIbI yLIe6HBIX 3aHATUH

HauMeHoBaHUe U KpaTKoe colep:KaHue Pa3aeoB U TeM

B ToMm uucne

KonraktHas paGora
(paboTa BO B3aMMO/1eliCTBHH C

CamocrosiTeJIbHAS
padora o0y4aronerocsi

ABCHHILTHHEL, Bcero npenoaaBareiem) Buowi camocmoamenvnoii
(92Ch) | Buow konmaxmuoii pabombl, uacwl pabompi, uacwl
®opmMa NPOME:KYTOUHOI ATTeCTANMU MO AUCHHIIAHE SaHATHS BaHITHs Pacuerno-
JEKIIMOHHOTO | CEeMHHApPCKOro | Beero rpaduueckue Bcero
TUIIA THIA paboThI
Pazgen 1. Onnomephas npsimas 3agaua MT3 10 6 4 10
Texymias arrectamus 1. cnaga PI” paboThl 8 8 8
Pasnen 2. Tpancdhopmaruu kpussix MT3 10 6 4 10
Texymas atrecranmst 2: cnada PI” paGoTsl 8 8 8
Pasnen 3. Iloctpoenue u S-unrepnperaiys KpuBbix MT3 12 8 4 12
Texymiast arrecrars 3: cnada PI” paboTsl 8 8 8
Pasznen 4. Mogenuposanue MT nosnst B IByXMepHOM cpene 10 8 2 10
Texymiast arrecrars 4: cnada PI” paGoTsl 8 8 8
Pazgen 5. MonenupoBanre MT nonst B TpéxMepHOit cpefie 10 8 2 10
Texymas atrecranus 5: cnauya PI™ paGoTsr 8 8 8
[TpomesxyTouHas aTTeCTalus 3ayém 16 Yemuoui 3auém 16
Hroro 108 52 56




Conep:kanue JieKIUii, CECMUHAPOB
Conep:kanue Jexkuuni

(1). OnnomepHnas npsimasi 3axaya MT3

VYpaBHeHnus, onuceiBaromre MT mose B rTOpUu30HTaIbHO-OAHOPOIHOM CpEE.

[Tnockoe nosue B OJHOPOJHOM MOJIYIIPOCTPAHCTBE. J[11MHa BOIHBI, TOJIIIHUHA CKUH-CIIOS.
Ammuutyabie U (a3oBbie KpuBble M T3, X CBSI3b APYT C APYTOM.

PexyppeHTHas gopmyia s pacueTa UMIelaHca Ha TIOBEPXHOCTH CIIOUCTOM CpeJibl.
Oco0eHHOCTH MPSIMBIX OJJHOMEPHBIX 33/1a4 METOJI0OB 3JIEKTPOMAarHUTHOI'O 30HIUPOBAHMSL.
Tpancpopmanuu kpuBbsix MT3

Onpenenenne HHTErpaIbHBIX XapaKTEPUCTHK Cpeibl 110 KpuBbiM MT3.

OT1nnune MeTo10B TpaHc(hopMaKi OT METOJJOB HHTEPIPETALIHH.

Tpancdopmarus Hubnerra.

Tpanchopmanuu MonounoBa — Jle Breta u lllmykepa — Jle Boera.

Casi3b anredpanydeckux u auddepeHnnanbHbIX TpanchopMaImii.

). IlocTpoeHue u S-unrepnperanusi Kpusbix MT3

Tenzop numnenanca, 3pHeKTUBHBINA UMITEAAHC.

Br10op ontumansHOro napamerpa criaxupanus Kpusbix MT3.

["anpBaHnYeCKUE U UHAYKIIMOHHBIE HCKaXKeHUs KpuBbIXx MT3.

Wnes meTosa KOHTPOIMPYEMOM TpaHChOpMaLUU.

OKBUBaJIEHTHBIE pa3pe3bl, 3aBUCUMOCTH UHTETPAJIbHOM IPOBOJUMOCTH OT IJTyOUHBI.
MogaeanpoBanne MT-noJisi B AByMepHOU cpene

MeTto/1bl penieHus NpsIMBbIX 33/1a4 3JIEKTPOPa3BEIKH, MaTEMaTUUECKOE MOJIEIINPOBAHHUE.
E- u H-nongpuszanuu, Mmexanusmbl 00pa3oBaHMs aHOMAIHUH.

ITocTanoBKa KpaeBoM 3a7a4n, €€ KOHEYHO-PA3HOCTHAS AlIPOKCUMALUSI.

KOHTpOb TOUHOCTH MOAEIUPOBAHUS.

Conocrasnenue E- n H-nonsgpuzoBaHHbIX, TOKaIbHO-HOPMAIbHON 1 (JOHOBOW KPUBBIX.
MopenupoBanue MT-nonst B TpéxmepHoii cpene

OcobeHHOCTH TPEXMEPHOU TIPSMOH 3a]]a4l MAarHUTOTEIUTY PUKH.

Texuosorust pabotsl ¢ mporpammoir MT3DFwd.

AHanu3 napaMeTpoB HEOJHOPOAHOCTH U aCHMMETPUH.

AHanu3 NOJISAPHBIX JUarpaMM M HHIYKIMOHHBIX CTPEJIOK.

VY CcTOMYNBOCTH KOMIIOHEHT JAHHBIX K IBYXMEPHOM annpoKCUMaluK TPEXMEPHBIX CTPYKTYP.

grONMEPEGORMONMDETOORMODNE
N’

arONMEPZOMLODNDER
Y N’

7. ®oua omeHouHbix cpeacrts (®OC) nias oueHUBAHUSL Pe3YJbTATOB OOy4YeHHSI IO
AMCUMILIMHE
7.1. TunoBble KOHTPOJIbHbIE 32/IaHUSl WM WHbIe MAaTepPUaJibl JIsl MPOBeIeHUs TEKYIIero
KOHTPOJISl yCIIeBAEMOCTH.

Tekymuii KOHTPOJIb YCBOCHHS IUCHMIUIMHBI OCYHIECTBISIETCA MPH CHA4Ye KaXKIbIM
CTYJIEHTOM pacueTHO-TpaduyecKux padorT.

7.2. TunoBble KOHTPOJIbHBbIE 33/IaHUS WM HHbIe MATepHaJibl /Ui TPOBeIeHUs!
NPOMEKYTOYHOM aTTecTALUH.

Ilpumepnolit nepeuenv 60npPOCOE NpuU RNPOMEIHCYMOUYHOU ammecmayuu (3auéme)
COBITA/IA€T CO CIIMCKOM ITYHKTOB, TIPEACTaBICHHBIM B pazzerne 6, «ComepikaHue JeKITHii.

Illkajia U KpUTEPHH OlIEHUBAHMS PE3YJILTATOB 00Y4YeHHSsI 10 TUCHUILINHE (324€T).

OrueHka pe3yJbTaToB He3auér 3auér
oOydJeHwus,
coomeemcemayioujue 8uobl
OYEHOUHBIX CpeoCcms




3Hanus ®parmenrapusie 3Hanug win | ChopmupoBaHHbIE

TEOpUU PEIICHUs MPSAMBIX U | OTCYTCTBUE 3HAHUI CUCTEeMaTUYECKUE 3HAHUS WIH

00OpaTHBIX 3azaq obmrue, HO HE

ANEKTPOMArHUTHBIX CTPYKTYpUPOBAHHbBIC 3HAHUS

30HIUPOBAHUN

(nucemennwiil unu ycmmwlil

onpoc)

YMmenus B nienom ycneninoe, HO He VYcnemHoe u

MPOBOJIUTh MOJIEIIMPOBAHUE U | CUCTEMATUYECKOE YMEHHE WK | CHCTEMAaTUYeCKOE YMEHUE WU

UHTEPIIPETAIIIO JTAHHBIX | OTCYTCTBUE YMEHUIA B 1[EJIOM YCIIEUTHOE, HO

3JIEKTPOMArHUTHBIX CoJIeprKalllee OTACIbHbIE

30HUPOBAHUIN po0Oesibl yMeHue (J0IycKaeT

(nucbMeHHbI UTU YCMHBIL HETOYHOCTHU

onpoc) HEMPUHILIUITUATBHOTO
XapakTepa)

Hagbiku (BJ1aIeHHs, OIIBIT
AesITeJIbHOCTH)

IPUMEHEHUs U DPa3BUTHUSA
METOAOB M  MPOTPAMMHOTO
obecrieyeHuss MpH pPEUICHUU
OpsIMBIX W OOpaTHBIX 3alad
3JIEKTPOMArHUTHBIX
30HIMPOBAHUN

(nucvoMenHbvILL UTU YCMHBLU
onpoc)

Hanmuuune OTACJIBbHBIX HABBIKOB
HJIN OTCYTCTBUC HABBIKOB

CdopmupoBaHHbIE HABBIKH
(B1afieHus1), IpUMEHsIEMbIe
[IPU PEIICHUH 3a1a4 WK, B
1eJIoM, COPMUPOBAHHBIC
HaBBIKH (BJIAJICHUS), HO
HCIIOJIb3yEMBIE HE B AKTUBHOMN

dbopme

8. PecypcHoe obecrieuenue:

A) IlepedyeHb OCHOBHOM M JONOJTHUTEILHOH JIUTEPATYPBHI.

- OCHOBHAs JIUTepaTypa:

1. bepmuueBckuit M.H., mutpues B.M. Maruurtotemnypudeckoe
TOPU30HTAIIBHO-OAHOPOAHBIX cpen. Mocksa, Henpa, 1992, 250 c.

2. bepmuueckuit M.H., JImutpmes B.W., Hosukxo JI.b., Ilactrymam B.B. Anamu3 wu
MHTEPIIpETALMSI MATHUTOTEIUTYpUYECKUX JaHHBIX. MockBa, nanor-MI'VY, 1997, 161 c.

- IOIMOJIHUTEJIbHAS JIUTEepaTypa:

1. ITymkapes ILIO., fAxoBneB A.I'. OgnomepHas npsimast 3anaua MT3. M: MI'Y, 1999. 17 c.

2. llymxkapes I1L.1O., fAkoBneB A.I'. Tpancpopmaruu kpussix MT3. M: MI'VY, 1999. 14 c.

3. [ymkapes ILIO., SAxosneB A.I'. Iloctpoenne u S-untepnperanus kpuBbix MT3. M: MI'Y,
1999. 14 c.

4. Ilymxkapes ILIO., SlkoBneB A.I'. MoaenupoBanne MT-nonst B IByMEpHOH Cpele METOAOM
KOHEYHBIX paszHocteir. M: MI'Y, 1999. 26 c.

5. bepnnuesckut M.H., JImutpues B.11. Monenu u meroasl Marauroreutypuku. M: Hayunsri
mup, 2009, 680 c.

6. XKnanoB M.C. I'eousnueckast 31eKTpoMarHuTHas Teopust U Meronsl. M: Hayunslit mup,
2012. 680 c.

30H/IUPOBaHUE

9. SI3bIK MpenoaaBaHusi — PyCCKHIA.

10. IlpenoxaBartenu

OtBercTBeHHbIH 3a Kypc: [lymkapes [1asen FOpbeBuu.
[Ipenonasarenu: [lymkapes I[1.1O., SIkoBneB A.T.

11. Pazpa6oTruuku nporpammsl: [Tymxkapes I1.1O., mpodeccop; SAxoBneB A.I'., 1omeHT.
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