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HampasinerHocTh(TIpoduiib) MOATOTOBKU: DIEKTPOHHBIE M ONITUKO-3JIEKTPOHHBIC TPUOOPHI U
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Pa3padoruukmu:

Hornent kagpenpsl ONTUKO-3IEKTPOHHBIX TPUOOPOB, KaHIUAAT

¢usuko-maremaruueckux Hayk Ilytunun A. H.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO mo cnemumansHocTH 12.05.01 DOnexTpoHHBIE M ONTHUKO-3JICKTPOHHBIE TPHUOOPHI M CHCTEMBI
CIEIUaJIbHOTO Ha3HAYCHHUS, YTBEPKACHHOTO NprukazoM MunoOpHayku ot 09.08.2018 Ne 93

ComnacoBaHue U yTBEPKACHUE

OTBeTCTBEHHOE aTa, IPOTOKOJI
Ne | [Togpaznenenue DUO Busa Jlara, np
JIALIO (Ipu HaNMUYUN)
1 taxysbrer IIpencenarens Topmmna U. I1. Paccmotpeno | 15.01.2025, Ne
OnTHieckoro | yyeporo coBera 2/24-25
IPHUOOPOCTPOCHUS (bakynsTeTa
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

[enp oCBOEHMSI AMCHUIUIMHBI - OCBOCHHUE CTYJEHTAMU TEOPETUUYECKUX U TMPAKTHUUECKUX
3HAHUU, TIPUOOPETEHNE YMEHUI 1 HABBIKOB B OOJIACTH AUCIIICHHBIX TEXHOIOTHI, HEOOXOTUMBIX ISt
aHamu3a TEHJCHIUH Pa3BUTHUS CHCTEM OTOOpaKeHHs BHU3YaJIbHOM WH(OpPMAIUH, CIOCOOHOCTH K
aHaJIMU3y, pacyeTy, MPOEKTUPOBAHUIO U KOHCTPYUPOBAHUIO PA3IUUYHBIX BHJIOB JAMCIUIEEB, UX y3JIOB U
JeTajei, a TakXke IMOJTYyYEeHHUE HABBIKOB JJIsS MPOBENCHMS SKCHEPUMEHTAIbHBIX HCCIEIOBAaHUN U
M3MepeHui, 00paboTka U MpeACTaBlIeHUE TOTYYSHHBIX JaHHBIX C YYETOM CHEIH(PUKU BOCTIPUSTHUS
YeJI0-BEKOM OKPY>KaIOLIEro NpOCTPAHCTBA.

3anaun n3y4eHus JUCIHUILTUHBL:

- (opMHpOBaHHE y CTYACHTOB MOHSITHH O COBPEMEHHOM COCTOSHUM M TEPCIEKTUBAX Pa3BUTHUS
JIMCIUICHHBIX TEXHOJIOTHIA;

- (hopmupoBaHHE y CTYAEHTOB 3HAHUK 00 OOIIMX TEXHHUYECKUX TPEOOBAHUSX, MPEABIBISIEMBIX K
MIPOCTPAHCTBEHHO-BPEMEHHBIM MOAYIIATOPAM CBETa MX OCOOCHHOCTSX U CBOMCTBAX;

- (hopMUpPOBAHUE Y CTYACHTOB 3HAHUN O BOSMOXKHOCTSIX M METOJIaX MHOTOMEPHOTO OTOOpa)KeHUS
MPOCTPAHCTBA, Ha 0a3ze nuciuiees, popmupyromux 2D, 3D nzobpakeHus.

2. IInanupyemble pe3yJbTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEeMBbIMH pPe3yJIbTaTaMH 0CBOCHHS 00pa30BaTeIbHOM NMPOTrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus

OIIK-1 CnocoOeH BBISIBISATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MpOOIEM M NPUMEHSTH METOIbI
MaTeMaTU4YECKOI0 aHajlu3a M MOJAEIUPOBAHUS B HHXKCHEPHOM JEATENbHOCTH, CBS3aHHOM C
IIPOEKTUPOBAHUEM, KOHCTPYMPOBAaHHEM M COIPOBOXKIEHUEM IPOM3BOJACTBA ONTUYECKUX U
ONTHUKO-3JIEKTPOHHBIX ~ NMPUOOPOB M KOMIUIEKCOB,  OSKCIUTyaTalliei W OpraHu3anuei
(GYHKIMOHUPOBAHUS AIEKTPOHHBIX U ONTHKO-3JIEKTPOHHBIX CUCTEM CHEIMAIbHOTO Ha3HAUCHHUS

OIIK-1.1 BeisBisieT ecTeCTBEeHHOHAYYHYIO CYITHOCTh MPOOJIeM B NHKEHEPHOU JIEATEITLHOCTH
3namo:
OIIK-1.1/382 Teopernueckre OCHOBBI, MPHUHLHUIBI, METOABI U MOJEIH K IOCTPOCHHIO
00bekTOoB pa3padborok CAP (u CAY)
OIIK-1.1/384 MeTtoabl NPOEKTHPOBAHUS M KOHCTPYHUPOBAHHS SIEKTPOHHBIX MPUOOPOB U
CHUCTEM CIIELUAIbHOIO HA3HAUEHUS B COOTBETCTBUU C TEXHUYECKUM 33 JaHUEM
OIIK-1.1/385 Meroapl OCYUIECTBICHHMS IITaTHOM OSKCIUIyaTallMd  AJIEKTPOHHBIX
npuOOPOB U CUCTEM CIEIMATBLHOTO Ha3HAYCHUS
Ymemo:
OIIK-1.1/¥YM2 AmnanusupoBarh pa3paboTku wmojeneit o0vekroB CAP(m CAY),
IOPUMEHATh NPUHIUNBI U METOAbl WMJICHTHU(UKAUUM Uil HMX IOCTPOCHMS, OLEHKH
3¢ peKTUBHOCTH U KadeCcTBa
OIIK-1.1/¥YmM3  IlnanupoBaTh W  OPraHU30BBIBATH  OE30MACHYI0  SKCIUTyaTalluio
COBPEMEHHBIX  JJIEKTPOHHBIX ~ U3MEPUTENBHBIX MPUOOPOB M  CHUCTEM, CpPEICTB
TEXHUYECKOTO OOCITY>KUBAHUS U PEMOHTA
OIIK-1.1/YM4 TIpoekTupoBaTh U KOHCTPYHUPOBATDH FIEKTPOHHBIC U ONTHKO-JIEKTPOHHBIE
puOOPHI U CUCTEMBI COOTBETCTBUU C TEXHUUECKUM 3aJaHUEM
Braoemy:
OIIK-1.1/HBl Metonamu ananu3a aisi TaKTUKO-TeXHHYecKuX Xapakrepuctuk (TTX)
SNIEKTPOHHBIX U OMTHUKOIIEKTPOHHBIX MPUOOPOB M CUCTEM CIEIMATHLHOTO Ha3HAYCHUS,
metogamu npoektupoBanuss CAP (u CAY) ¢ OCHOBHBIMHU CIOCOOAMHU COCTABJICHHS
MOZIeTIeH U IPOrpaMM Ha UX pa3padoTKy
OIIK-1.1/HB2 HaBblkamMM TUIaHUPOBAHUS M OpPraHU3alMM OE30MAacCHOM SKCIUTyaTalllH
COBPEMEHHBIX ONTUKO-3IEKTPOHHBIX HH()OPMAIIMOHHO-U3MEPHUTEIbHBIX NPHOOPOB U
CHCTEM, CPEJICTB TEXHUYECKOTO OOCITY)KUBAaHUS U PEMOHTA
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OIIK-1.2 TIpumeHsieT METObl MaTEMAaTUYECKOTO aHAIW3a M MOJEIMPOBAHMS B MH)XEHEPHOU
NESITENIBHOCTH
3namo:
OIIK-1.2/311 Metoasl pa3pabOTKH MaTeMaTHUECKUX MOJENEH K aHaIMU3y MPOLECCOB H
OOBEKTOB  JUIS  OJIEKTPOHHBIX U ONTHUKONMIEKTPOHHBIX IMPHOOPOB U CUCTEM
CHeIIHa3HAuYCHUs
OIIK-1.2/382 3Harth MeTOABI ONTUYECKOH 00pabOTKHM HWH(POPMAIMH, HCTIOIL3YIONINE
Ja3epHble UICTOUHUKH CBETA.
Ymemu:
OIIK-1.2/¥ml ®opmanu3oBaTh MaTeMaTWYeCKHE MOJENU IPOLECCOB U OOBEKTOB B
muHamudeckux CAP (u CAY) mist 3MeKTPOHHBIX M ONTHUKO-3JIEKTPOHHBIX MPUOOPOB U
CUCTEM CIIELUATIbHOIO HA3HAUEHUS
OIIK-1.2/¥YM2  AHanu3umpoBaThb TPEABSBISIEMBbIE TEXHUYECKHE TpeOOBaHMS K
pa3zpabaTeiBa€MbIM ONTUYECKUM U ONTHUKO-IEKTPOHHBIM MpHOOpaM U CUCTEMaM
MOJTyYeHUS
Braoemy:
OIIK-1.2/HBl HaBbikaMu WHGOPMAIIMOHHOTO MOJICIUPOBAHUS THIIOBBIX OOBEKTOB
cucreM CAP u CAY DBIEKTPOHHBIX M ONTHUKODJIEKTPOHHBIX MPHOOPOB M CHCTEM
CHEIMAJIbHOTO Ha3HAYCHHUSI
OIIK-1.2/HB2 OrmpenenenneM nepednss npoOieM B obnactu JlazepHOH TeXHUKH H
OIITUKO-3JIEKTPOHHBIX MPUOOPOB U CUCTEM
OIIK-1.2/HB3 Amnanu3 HCXOIHBIX TpeOOBaHMII K Tmapamerpam pa3padbaTbiBaeMOro
OTITUKO-3JIEKTPOHHOTO IpUOopa

[1K-3 CriocoOHOCTh K aHANN3Y, pacyeTy, MPOSKTUPOBAHUIO U KOHCTPYHUPOBAHHIO B COOTBETCTBUH C
TEXHUYECKHM 3aJaHMEM THIIOBBIX CHUCTEM, NpPUOOPOB, JeTalieil M y3JI0B ONTOTEXHHKH Ha
CXEMOTEXHMYECKOM M DJJIEMEHTHOM YpPOBHSX, B TOM UHCJIE C HCIIOJb30BAaHUEM CHUCTEM
aBTOMAaTHU3HPOBAHHOIO IIPOEKTUPOBAHUS

ITK-3.1 Pa3pabarbiBaeT (yHKIMOHATBHBIE U CTPYKTYPHBIE CXEMBl OMTOTEXHUKHU, OMPEACIseT
dbu3MyYecKre TPHUHIUIBI JEHCTBUS  YCTPOHCTB B  COOTBETCTBUU C TEXHUYECKUMU
TpeOOBaHUSMU C HCHOJIB30BAHUEM TEOPETUYECKUX METOJOB W TMPOTPAMMHBIX CPEICTB
MIPOEKTUPOBAHUS U KOHCTPYHPOBAHUS
3namu:
[1K-3.1/3a1 OCHOBBI TPOCKTUPOBAHMS, KOHCTPYHPOBAHUS M ITPOU3BOJICTBA OMTHYECKUX
U ONTHKO-3JIEKTPOHHBIX MPUOOPOB M KOMIUIEKCOB [IpHMHIMIBI MOCTPOCHUS U COCTaB
ONTUYECKUX M ONTUKO-3JIEKTPOHHBIX TPUOOPOB M KOMILIEKCOB
Ymemns:
[1K-3.1/Ym1 Hcnonp3oBarh mpodeccroHanbHbIE TMAKeThl MPUKIAIHBIX MPOTPAMM IS
MPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS ONTUYECKUX U ONTUKO-IEKTPOHHBIX IPUOOPOB U
KOMIIJIEKCOB M CHUCTEMBI 3JIEKTPOHHOTO JTOKyMEHTOOOopoTa Pa3pabaThiBaTh OTIEIbHbBIE
IporpaMMbl U TOANPOTPaMMBI Ul PELICHUS Pa3IWYHbIX 3a/Jad MPOEKTUPOBAHUS,
KOHCTPYHUPOBAHHUSA, HCCIENOBAaHUS W  KOHTPOJIS ONTOTEXHHKH, ONTUYECKUX U
OTNITHUKO-3JIEKTPOHHBIX TPUOOPOB U KOMILIEKCOB
Braoems:
[1K-3.1/HB1 MeToauKkoii SHEPreTUYECKOr0 pacueTa THUIOBBIX CHCTEM, IPHOOPOB,
neTaned W y3J0B ONTOTEXHUKU C ydyeToM TpeOoBaHMI K TmapaMerpam H
XapaKTepUCTUKAM MPUEMHHUKOB U3TyUEHUS
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[1K-3.2 PaccuuThiBaeT, BU3yUIU3HPYET U MOACITUPYET ACUCTBHE ONTHYECKUX 3JIEMEHTOB U
CUCTEM C  HCIOJB30BAHUEM  CICHUATM3UPOBAHHOTO  IMPOTPAMMHOTO  OOECIeUeHUs,
oOpabaThIBaeT U aHATU3UPYET PE3YJIBTATHl pacueTa ¢ UCMOIb30BAHUEM CIEIHATU3UPOBAHHOTO
MPOrPaMMHOTO 00eCTICUeHUS
3namu:
[1K-3.2/3u1 OCHOBBI TPOCKTUPOBAHMS, KOHCTPYHPOBAHUS M TTPOU3BOJICTBA OMTHYECKUX
U OITHUKO-3JIEKTPOHHBIX NMPUOOPOB U KOMILIEKCOB.IIpUHIMIIBI MOCTPOEHUS U COCTaB
ONTUYECKUX M ONTUKO-3JIEKTPOHHBIX TPUOOPOB M KOMILIEKCOB
Ymemns:
[1K-3.2/Ym1 Hcnonp3oBarh mpodeccroHanbHbIE TMAKeThl MPUKIAIHBIX MPOTPAMM IS
MPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS ONTHUUYECKUX U ONTUKOIIEKTPOHHBIX MPUOOPOB U
KOMILJIEKCOB M CHCTEMBI DJIEKTPOHHOTO JOKyMeHTOooOOpoTa.Paborars ¢ 6azamMu aHHBIX
U ucTouHukaMu uHpopMmaruu. [Ipou3BOIUTH KOMIBIOTEPHOE MOAEIUPOBAHUE C
UCIOJIb30BaHUEM METOJOB CHUCTEMHOIO MOAXOAA MJi MPOTHO3UPOBAHUS IOBEJEHUS,
ONTUMU3AIMM M U3y4YeHHUs (QYHKIIMOHUPOBAaHUS pa3pabaThiBa€MbIX ONTHYECKUX H
ONTUKO-3JIEKTPOHHBIX MPHOOPOB, KOMIUIEKCOB M HMX COCTaBHBIX 4YacTed C y4yeToM
UCIIOJIb3yEeMbIX TEXHOJIOTHI MTPOU3BOACTBA U COOPKHU
Braoemy:
[IK-3.2/HBl WHXeHepHBIMH METOAMKAMHU pacdyeTa THUIOBBIX CHUCTEM, MpPHOOPOB,
JeTaliel U Y3JI0B ONTOTEXHUKHU

3. MecTo aucuMiuinHbl B cTpykrype OIl

Huctunmmaa (Mmoxynb)  bB1.B.15  «Cucrembl  oroOpaxkeHuss uWHGOpPMAIMM» OTHOCUTCS K
dbopMmupyemoii yuacTHUKaMH 00pa30BaTeIbHBIX OTHOLICHHUM YacTu o0pa3oBaTeIbHON MpOorpaMmbl U
n3ydaetcs B cemectpe(ax): 10.

B nmpouecce wu3yueHHMs AWCHUIUIMHBI CTYIEHT TOTOBHUTCS K PpEIICHUIO THUIOB  3ajad
npodecCHOHAIBHOW  AedTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpa3oBarenbHON
IIPOrpaMMON.

4. O6beM quCUMIJIMHBI (MOYJIs1) M BUABI Y4eOHOI padoThI
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5. Copep:xanue TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHIH
("9achl TPOMEKYTOUHOM aTTECTAINHA HE YKa3bIBAIOTCS)

ast pabota
)C3YJIbTAThI
1€CCHHBIC C
CBOCHUA

HATUA
3AHATUS
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HaumenoBanue paznena, TeMbl

Bcero

JIeKIIMoHHEbIE 3a

[IpakTnueckue -

CaMoCTOSTENRH

pe3yJibTaTaMu O

[Lmanupyemsie |
00yd4eHHs, COOTI
IPOrpaMMbI

Pa3gen 1. YesioBek B
UH(pOPMALMOHHOM NOTOKE

[

4

w

Tema 1.1. Beneuune

Tema 1.2. KoMIIOHEHTEI
OIITHYECKON CUCTEMBI IUCIIIIEEB

OIIK-1.1

o
=
=
o

[IK-3.1
I1IK-3.2

Pasznea 2. Knaccupuxkanus
THUIIOB JUCILJIeeB

Tema 2.1. qucnneun ajs
oto0-paxenus 2D uHbopManuu

Tema 2.2. qucnneun ajs
oroopaxkenus 3D uHbopmann

Tema 2.3. DnemenTHast 6aza
CHUCTEM OTOOPaKEHUS
nHpopmarun

OIIK-1.1
OIIK-1.2
ITK-3.1
I1K-3.2

Pa3gen 3. [IpuHuunbI
MOCTPOCHH S JUCIVICHHBIX
CHCTEM

20

10

Tema 3.1. Ctepeo u
MHOTOpaKypCHbIE TUCIUIEH

Tewma 3.2. Bonbromerpuueckue
JUCTLIEN

Tema 3.3. lonmorpaduueckue
aucien. JneMeHTHas 6asza
CHUCTEM OTOOPaKEHUS
MHOTOMEPHOU HH(pOpMAITUN

OIIK-1.1
OIIK-1.2
[IK-3.1
I1IK-3.2

Paznen 4. Iucniien
JOMOJTHEHHOM M CMEIIaHHOMI
peajibHOCTH

19

10

Tema 4.1. BupryanbHble AucIIen
U JUCIUIEU O-TIOJTHEHHON
peanbHOCTU

Tema 4.2. OcobeHHOCTH
MMOCTPOCHUS ONITHYECKUX CXEM
NUCIUIEEB JOIMOJIHEHHOU
peasbHOCTH

Tema 4.3. ludpakurioHHbIe
ONTUYECKHUE AJIe-MEHTHI B
JTUCIUIEMHBIX CUCTEMAX
BUPTYaJIbHOU U JJONOJHEHHOMN
peanbHOCTH

OIIK-1.1
OIIK-1.2
ITK-3.1
I1K-3.2

HToro

72

17

17

38

5.2. Conep:kanue pa3aeyoB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pa3zoen 1. Yenoesek ¢ unghopmayuonnom nomoxe
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Tema 1.1. Beeoenue
Brenenue. MacTpykTaxk. O0Imue CBEICHHS O BOCIPUATHN YEITOBEKOM BU3YaJbHON MHGOPMAIINH
Tema 1.2. Komnouenmul onmu4eckol cucmemul OUCHIees

Tumer IMPOCTPaHCTBEHHO- BPE-MCHHBIX MOIAYJIATOPOB CBETA. HcTouHMKN CBETa M OCBETHTCIBHEIC
CHUCTCMBI Pa3JIMYHBIX TUIIOB AUCIIIICCB

Pazoen 2. Knaccugpuxayua munoe oucnieee

Tema 2.1. JJucnneu 0ns omoo-padxcenus 2D ungpopmayuu
Hucnnen nist oroopakenus 2D undopmarm

Tema 2.2. Jfucnneu onsi omobpasxicenust 3D ungopmayuu

Hucnnen nist oroopakenus 3D undopmarm

Tema 2.3. Dnemenmuas 6aza cucmem omoobpadiceHus: uHghopmayuu
DOnemeHTHas 6aza cucteM O0ToOpakeHHsI HHPOPMaITUH

Pa3zoen 3. Ilpunyunvt nocmpoenus OUCnIEUHBIX CUCEM

Tema 3.1. Cmepeo u mMHo2OpaKypcHvle Oucnieu
Crepeo 1 MHOTOpaKypCHbIE IUCILIEH.

Tema 3.2. Boavromempuueckue oucnieu
BonsroMmerpruueckue aucIuien

Tema 3.3. Tonoepaguueckue oucnieu. dnemeHmuas 06aza cucmem OMOOPANCEHUS MHOCOMEPHOU
ungopmayuu

Tonorpaduueckue nucruien. DaeMeHTHas 0a3a CUCTEM OTOOpaKeHHs MHOTOMEPHOU MHGOpMaINH

Pa3zoen 4. /lucnneu 00noaHeHHOU U CMEUWIAHHOU PealbHOCIU

Tema 4.1. Bupmyanvusie oucnieu u oucnieu 00-noJHeHHOU pealbHOCu
Bupryanbhble qucIien U TUCIIEU AOTOJTHEHHOW peaabHOCTH
Tema 4.2. Ocobennocmu nocmpoenusi ONMu4ecKux cxem OUCHIee8 OONOIHEHHOU PealbHOCMU

OcobeHHOCTH NOCTPOCHUA OIITUICCKUX CXCM JUCILICCB IIOHOJIHCHHOP'I PCaIbHOCTHU
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Tema 4.3. Hdugpaxyuonnvie onmuueckue sne-MeHmMbl 6 OUCHAEUHbIX CUCMeMAax GUPMYAlbHOU U
O0ONONHEHHOUL PealbHOCU

JudpakimoHHble ONTUYECKUE SIIEMEHTHI B JUCIUICHHBIX CHCTEMaxX BUPTYAJIbHOW M JOMOJHEHHOM
peanbHOCTH

6. Ilopsanok nmpoBeeHusi MPOMEKYTOUHOM aTTeCTANUMN

[lopsnox mpoBeeHMsT NPOMEKYTOUHOM  arTecTalluyd PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH H
NPOMEXKYTOYHON aTTecTaui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMmaM OakajiaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIET0 00pa3oBaHusa «MOCKOBCKHI TOCYJapCTBEHHbIN YHHBEPCUTET T'€OJE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE MPOMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O MOpPSAKE OCYLIECTBICHHS 00pa30BaTEIbHOTO IMPOLECca, MPOBEICHHS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TMPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C INPUMEHEHHEM
SNIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMSA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3uu M Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npumeHenuem 20 u JOT».

Ilpomesxcymounas ammecmayus.: 3auem, 10 cemecmp.

[Ipu opranuzanuu M NpoBEeIEHUU MPOMEKYTOUHON aTTECTAllUU, UCXO U3 MEepeyHs MIIaHUPYEMBbIX
pe3yabratoB oOy4yeHHs] Mo aAucuuIinHe «CucTembl OTOOpakeHHs WHGOpMalUW», MO KaKIOou
KOMITETEHIIUN WA CBSI3aHHBIM HECKOJIbKMM KOMIETEHIHSIM, B (POPMUPOBAHUU KOTOPBHIX Y4aCTBYET
naHHas ydeOHas TUCUUILTMHA, Kadenpoit popMupyroTcst hOH OIEHOYHBIX CPEICTB K 3a4eTy:

- TNPHUMEPHBIM MepeyeHb BOMPOCOB K 3a4eTy JJsi OLIEHUBAHUS pE3yJbTaToB OOyueHHUS B BHJE
SHAHUN. Tlpu 5ToMm, 3a KaXIbIM BOIPOCOM B CKOOKAaxX YKa3bIBaIOTCA(ETCS) KOMIICTCHIMH(S),
YpOBEeHb CHOPMHUPOBAHHOCTH KOTOPHIX(0H) OyJIET OLICHUBATHCS;

- TPUMEpPHBIN epedeHb MPOCTHIX MPAKTUYECKUX KOHTPOIbHBIX 3aJaHHUM K 3a4eTy JIJIsl OLIeHUBaHUS
pesynbratoB obyueHuss B Buge YMEHUI. Ilpu sToMm, 3a KaXgblM 3aJaHAEM B CKOOKax
YKa3bIBAIOTCA(ETCA)  KOMIETCHIMHU(SI), YpPOBEHb C(HOPMHUPOBAHHOCTH  KOTOPBIX(O¥)  Oymer
OLIEHHBAThCS;

- TpUMEpHBIH MepeyeHb KOMIUIEKCHBIX MPAKTUUYECKUX KOHTPOJIbHBIX 3aJaHUl K 3auery s
OIICHUBAHUS PE3YJITaTOB OOy4YeHHUsS B BHJIC BHAI[EHI/IPT. MpU 3TOM, 32 KaXIbIM 3aJlaHUEM B
CKOOKaX YKa3bIBAIOTCSA(ETCS) KOMICTCHIIUH(s), YPOBEHb C(HOPMHPOBAHHOCTH KOTOPBIX(0il) OymeT
OLIEHHBAaThCS;

J15ig mpoBeeHUs MPOMEKYTOUHOM aTTecTaluu, UCX0s U3 COPMHUPOBAHHBIX MepeuHel (BOIPOCOB K
sk3ameny, npocthix [1K3, kommiekcHbix [1K3) ¢popmupyrorcs 6uneTsl kK sk3amMeHy (COOTBETCTBEHHO
- nud. 3aueTy UM 3a4ery).

CdopmupoBaHHbIC TTepedHH (BOMPOCH K dk3ameny, npocteie [1K3, xommnekcubie 11K3) gomkxHbI B
COBOKYITHOCTH OXBaTbIBaTh BCE€ KOMIETEHIIMHM U 3asBICHHBIC B MPOrpaMMe OCHOBHBIE Pe3yIbTaThl
oOyuenus mo aucruiuinHe (Moayno) Ha yposHe 3HATDH, VMETD, BJIAJIETD.

bunetrsr GopMupyroTcs ciiy4aiiHOW BBIOOPKOW W3 TNPHUBEICHHBIX BHINIC TEPEYHEH, a HTOTOBBIN
pe3ysabTaT OLEHUBAHUS COOTHOCUTCS Ha BECh 3asBICHHBIM B MpOrpaMMe MepedeHb pe3ysIbTaToB
00ydYeHHUsI IO JUCITUTIINHE (MOIYITIO).

Kaxxnpiii Onier BKIIIOYAET:

1. Bompoc [1st oLeHHBaHus pe3yasTaToB oOydenns B Buae SHAHUI;

2. TlpocToe mpakTHuecKoe KOHTPOJIBHOE 3a/laHue Ui OLECHUBAHUS Pe3yJbTaToB OOy4YeHHs! B BUIE
YMEHUY;

3. KoMruiekcHOe MpakTH4ecKoe KOHTPOJIIbHOE 3a/laHue JUIsl OLICHUBAHUS PE3yJIbTaToB OOyueHUs B
suze BJIAJIEHU.
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MeTtonuka oleHUBaHUs: IPU MPOBEICHUHU IPOMEKYTOUHOM aTTecTalnu, Kak MpaBuio, IpUMEHseTCs
cpenHee apudMeTHYecKoe 3HAYCHHs! OLIEHOK, MOJYYEHHBIX 3a KaKIbli 3J€MEHT OILCHUBAaHMUS,
yKa3aHHBIN B OmsteTe (BOMPOC U J1BA TPAKTUUYCCKUX 3a/IaHHS).

WtoroBas oreHka Mo AUCUUIUIMHE (MOIYIIO) PACCUUTHIBAETCS KaK OTHOUIEHHE CYMMBI OLICHOK,
MOJTyYEHHBIX 00ydaeMbIM 3a Ka)Ibli BOIPOC M 3aJaHus B Owiere (Bompoc W 2 3agaHus, Jaiee -
AJIEMEHT KOHTPOJIS) TIOJICTICHHOE Ha KOJIMUECTBO MOJYYEHHBIX OIEHOK (3).

[Ipu npoBegeHMM OLIEHMBAaHUS 10 BONpPOCAM M 3aJaHUSIM, yKa3aHHbIM B Ouiere, B XoJe
MIPOMEKYTOYHON aTTeCTalluy, IPEroiaBaTeslb MOXKET YUUTHIBATh PE3yIbTaThl TEKYIIErO KOHTPOJISL.
VYcraHaBnUBAIOTCSA — CIEAYIOLIME MIKaJbl OICHMBAHMS YpPOBHEM OCBOCGHHS  KOMIETEHIIMIA,
MIPEAYCMOTPEHHBIX paboueld MmporpaMMoi MpH TMPOBEACHHHM 3K3aMeHa U AuddepeHIInPOBAaHHOTO
3ayera:

«I[TOBBILIEHHBIN» - BbicTaBmsiercs omenka - 5 «OTJIMYHO», ecin cpemnee apudMeTHUECKOS
3HAUYECHHE OIICHOK I10 AJIEMEHTAaM KOHTPOJIA HAXOIUTCS B UHTEpBaie ot 4.5-5.0;

«BA3OBDBII» - BeIcTaBISIETCS OLIeHKA - 4 «XOPOILOY, ecin cpentee apudMeTHIECKOE 3HAYCHHE
OIICHOK I10 3JIEMEHTaM KOHTPOJISI HAXOIUTCSl B UHTEpBaje ot 3.5 - 4.4;

«[TOPOT'OBBIl» - BeIcTaBasgETCS onenka - 3 «YAOBJIETBOPUTEJIBHO», ecau cpennee
aprupMeTHYECKOE 3HAYCHHUE OLICHOK I10 AJIEMEHTAaM KOHTPOJIS HaXOAUTCS B UHTEpBase oT 2.5 - 3.4,
<<HEI[OCTATO‘IHBII>T» - BeicTaBisieTcs oueHka - 2 «HEYIOBJIETBOPUTEJIBHO», ecnu cpennee
apudmeTnyeckoe 3HaYeHHUE OIIEHOK I10 3JIeMEHTaM KOHTPOJIs MeHee 2.5.

[Ipu npoBeneHuy 3aueTa: €ciiv JOCTUTHYT OJMH U3 MOKa3aTeNe:

«TOBBIIIEHHBIN», «BA30BBIN» utu «ITOPOTOBBIN» - BrictaBnsercs orenka «3AUTEHO»
€Cu cpeHee apu(pMeTHIeCcKoe 3HaYeHHE OIICHOK HaXOauTCs B mHTEpBasie ot 2.5-5.0. B mpotuBHOM
clydae: €ciM JOCTUTHYT TOKa3aTelb «HEI[OCTATO‘-IHI:IIZ.» - BBICTABIIETCS  OIICHKA
«HE3AUYTEHOY, ecnu cpennee apudMeTHIECKOE 3HAYCHHE OIICHOK IO AJIEMEHTaM KOHTPOJIST MEHEe
2.5

7. OnleHOYHbIE MATEPUAJIbI TEKYLIEr0 KOHTPOJIA

8. OueHo4HbIe MaTEepHAJIbI IPOMEKYTOUHOM aTTeCTALUM

10 cemecmp, 3auem
Koumponupyemvie M/[K: OIIK-1.1 I[IK-3.1 OIIK-1.2 IIK-3.2
Bonpocsl/3ananus:
1. CoBpeMeHHOE COCTOSTHUE M MEPCIIEKTUBBI PA3BUTHUS TUCIUICHHBIX TEXHOJIOTHM.

[\

. YenoBek B MHPOPMALIMOHHOM TOTOKE

[98)

. Kimaccudukanus Tumos gucriees.

N

. [IpocTpaHCTBEHHO-BPEMEHHBIE MOAYJISATOPHI CBETA, 0COOEHHOCTH M CBOWCTBA.

9]

. MHOTOMEpHOCTH 0TOOpakaeMOro MPOCTPAHCTBA.
6. Mucrnen nis oroopakenus 2D nndopmarym .

7. Quctnen nist oroopakenus 3D undopmarym .

o0

. MaTerpanbuas ¢pororpadus

9. BonbroMeTpruieCcKue JUCILICH
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10. T'omorpamMMbl TpEXMEPHBIX OOBEKTOB

11. Tonmorpaduyeckue gucrmien

12. Tonorpaduueckas 06padoTka nHHopMaUu

13. IndpakiimnoHHbIe ONTUYECKHE HIEMEHTHI B MH(POPMALIMOHHBIX CUCTEMAX.
14. BupryanbHble qucruien

15. lucrien JOMOJHEHHOM U CMEIIaHHOM peajJbHOCTH

16. JlucIuieiiHble CUCTEMBI CIICIIUAIbHOTO Ha3HAYCHUS

17. B yeM 0COOEHHOCTH JUCIIIICHHBIX CHCTEM?

18. OcoOEHHOCTH YeIOBEYECKOTO 3pUTENHHOIO arnapara

19. MecTo IuCIUICHHBIX CUCTEM B MH(OPMAIIMOHHOM ITOTOKE

20. Kakue Tunsl IpoCTPaHCTBEHHO-BPEMEHHBIX MOIY/ISTOPOB UCHOIb3YIOTCS B TUCIIEMHBIX
cucremax?

21. Kak 4enoBek BOCHPUHUMAET OKPYX AU TPEXMEPHbIA MUP?

22. HazoBute THNBI quctieeB A1 oToOpaxkenus 2D nndopmanuu.

23. KakoBbl 0COOCHHOCTH ONTHYECKOM CUCTEMBI TPEXMEPHBIX TUCIIICEB?

24. Kakue onTUYECKUE AIEMEHTBI COCTABISIOT OCHOBY MHTETPAJIBHBIX JUCILIECEB?
25. B uem nipuntun paboTel HHTETpabHOU poTorpadun?

26. Yrto Takoe rojorpadus, Kak METOJ perucTpanuu nHopmarmm?

27. Kakue BUIbI TOJIOTPAMM BbI 3HaeTe?

28. Kakue ronorpadguieckne METoabl IPUMEHSIOTCS B 00paboTke nHpopmarmm?
29. Yo Takoe nudpaKkImoOHHBIC ONTHIECKHUE FITEMEHTHI?

30. Kak paGoTaroT AUCIUIEH BUPTYyaJIbHOW U CMEIIaHHOM pealbHOCTH?

31. B ueM 0COOEHHOCTD TUCITIEEB JOTMOTHEHHOW pealbHOCTH?

32. Kakue oOmacty mpUMEHEHHUs NHUCIUICECB JOMOJTHEHHOM M CMEIIAHHOW PEeajbHOCTH BBI
3HaeTe?

33. CocraBbre 0000IIEHHYIO CXeMY Pa0OThI 3pUTEIBHOTO aniapara 4eJoBeKa
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34. Onpenenute NpenesibHbIE XapaKTEPUCTHKUA AUCIJICHHBIX CHUCTEM JJIsl BU3YaJbHOTO
BOCIPUSTHS UH(OPMALIUH.

35. IlpuBenuTe mapaMmeTpsl AUCIUIEEB, MCIONB3YyeMbIX BaMH B Pab0OT€ W TOBCETHEBHOM
YKU3HU.

36. Kakue  coBpeMeHHbIE  TEXHOJOTMM  MPUMEHAIOTCS  JJIi  IPOM3BOACTBA
MIPOCTPAHCTBEHHO-BPEMEHHBIX MOJIYISITOPOB CBETA.

37. OnuimuTe NPUHLMIBI ONpeNeeHus] mapamMeTpoB Juciies ( paspemieHue, yroa o03op,
SAPKOCTh, YACTOTY OOHOBJICHHSI TEXHOJIOTHIO U3TOTOBJICHNUS) Ha IpUMeEpeE Balero tenedoHa

38. OnumuTe MeToabl (POPMUPOBAHKS TPEXMEPHBIX N300PKESHUH.

39. IpuBenure (U3MYECKUE MPUHIUIBI (OPMHUPOBAHUST BOJIHIOMETPHUECKUX TPEXMEPHBIX
M300paKeHUIA

40. OnumuTe TPUHIUT padOThl HATOJIOBHOTO TUCIUIES JOTIOJTHEHHON peaTbHOCTH.

4]1. OnummuTte BapHaHThl HCHOJb30BaHUE NU(MPAKIMOHHBIX ONTHUYECKUX JJIEMEHTOB B
JUCIUIESX TOIOJHEHHON PEeaIbHOCTH

42. OnuimuyTe TPUHIUI ToJIorpauuecKoi perucTpanni HHPopMaIuu

9. MatepuaJIbHO-TEXHHYECKOE H Y4eOHO-MeTOAMYeCKoe ofecrevyeHue TUCIHIINHBI
9.1. [lepeyeHb OCHOBHOI U JOMOJHUTEILHON Y4eOHOM JTUTEPATYPbI

OcHognas tumepamypa

1. CmupuoB B. M. Cucrembr oroOpaxkenuss wHpopManuu. /[uckperHoie uHaukatopsl / B. M.
CMupHOB. - 2-e u3n., crep. - Cankr-IletepOypr: Jlans, 2021. - 188 c. - 978-5-8114-8372-3. - TekcT:
anekTpoHHbi // U3narensctBo Jlank: [caiit]. - URL: https://e.lanbook.com/book/175508 - Pexum
J0CTyTa: 1O TOAMKICKE

Hononnumenvhasn rumepamypa
1. KommauéB A. b. BonnoBas ontuka. Jludpaxius u qucnepcust ceeta: yueobnoe nocodue / A. b.

Kommaués, O. B. Kommau€sa. - BonHoBas ontumka. Jludpakuums ©u aucnepcus CcBeTa -
Pocror-na-/lony, Taranpor: U3narensctBo FOxHOTO (henepanpHOrOo yHUBepcurera, 2018. - 91 c. -
978-5-9275-2643-7. -  Tekct: onektponnsiii // IPR ~ SMART: [caiir]. - URL:

https://www.iprbookshop.ru/87404.html - Pexxum noctyna: mo nmoamucke

9.2. IIpogeccuonasibHbie 0a3bl JaHHBIX U pecypcbl «AHTepHET», K KOTOPBIM 00ecne4nBaeTcst
AOCTYI 00y4aKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcor « Unmeprem»
1. https://www.photonics.su/ - ®oToHnKa
2. https://www.izmt.ru/jour - 3mepuTenbHas TeXHUKA
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3.
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%B3%D0%BB%D0%B0%D0%B2%D0%BD
%D0%B0%D1%8F %D1%8
1%D1%82%D1%80%D0%B0%D0%BD%D0%B8%D1%86%D0%B0 - Wikipedia

4. https://www.photonics.su/ - DoToHmnKa
5. https://opticjourn.ru/ru - ONTHYECKUIA KypHAIT

9.3. [IporpaMmmHoe o0ecniedeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUIIUHE

Ilepeuenv npoepammnozo obecneuenus
(0bHO8BNEeHUE NPOU3BOOUMCS NO Mepe NOABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

He ucnonb3zyercs.

Ilepeuensb uHGOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOIHAEMCA eHCEHEOETbHO)

He ucnonb3zyercs.
9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

Crnenanu3upoBaHHast J1ab0paTopHst
BubGpousonnpoBanHbie 1ab0OpaTOpHbIE CTEH B! 110 nHTephepomeTprn U Dypbe-onTHKE - 3 mIT.
JlazepHble UICTOYHUKH U3ITyYSHHS PA3JIMYHBIX THIIOB - 5 IIT.
JlamuHapHsIii 60KC - 1 mT.
MarautHo-MapKepHast 10cKa - 1 IT.
HacTonpHble onTHYecKHe TUIMTH M YCTAHOBKU HAa UX OCHBOE - 2 IIT.
Crennax MeTaJUIMUECKUH - 1 mT.
@Da30BbIif TPOCTPAHCTBEHHO-BpeMeHHOM MoaynaTop ceera Upolabs HDSLMS8OR - 1 mT.
3D npuntep FlyngBear Ghost 6 - 1 .
ABTOMaTH3MpoBaHHOE pabouee MecTo - 1 mT.
BubGpouszonanpoBanHbiii Tojorpadudeckuii cTou - 1 mrT.
Bubpon3oarpoBaHHbIN ONTHYECKUN CTOJI C COTOBOM CTOJICIIHUIICH - 1 mIT.
Bricokopaspemaromas ¢poronpuemuas marpuia MARS25MG-41 Tgm-C - 1 wT.
JlazepHble HICTOYHUKH U3TYUYCHHUS - 2 IIT.
OnTo-MexaHn4ecKre KOMIOHEHTHI ISl COOPKU CTEHA0B M YCTAHOBOK, KOMIUIEKT - | IIT.
[Ipen3noHHbII MOTOPU30BaHHBIN ABYXKOOPAMHATHBINA MO3UIMOHED - | mT.
Crennaku MeTaNTMYECKHe ISl XpaHEHUs! 000pyIOBaHUS - 5 IIIT.

VYuebHas ayquTopus
3D-ckanep - 1 mr.
MarautHo-MapKepHast 10cKa - 1 IIT.
Maketsl U 00pa3ibl AUCTUIEMHBIX CUCTEM PA3TMYHBIX TUIIOB - 5 IIT.
O4ky 10NOJTHEHHON PEAIBHOCTH - 2 IIT.
[Ipoexrop - 1 mt.
[IInem BUpTyaabHOU peasbHOCTH - | IIT.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHHMILIMHBI (MOTYJIs1)

C wenpo yCHemHoro OCBOGHUS JAHHOTO MpeIMeTa CTyACHTY He0OXOAUMO BBIMTOJIHSATH TOMAIIIHNE
paboThI O YKa3aHHBIM IPETOaBaTEIsIM TeMaM U MPEICTABICHHBIM Ha 3aHATUAX Marepuaiam. [[ns
Ooilee  YCHEIIHOTO  BBINOJHEHUS ~ pabOTBl  CTYAEHTY  TNpEeAjaracTcss  HCIOJIb30BaHHUE
yueOHO-METOANYECKUX MaTepHuajoB, COOTBETCTBYIOIINX YKa3aHHOH TeMe.

CamocrosTenbHas paboTa CTYIEHTOB OIMCHIBACTCS U PETYIUPYETCS:
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- MeTtoaudyeckuMHu peKOMEHAAIUSAMU 10 TUCIUIUINHE;
- MeTonuyeckuMi PEKOMEHIAIMSIMHU 10 OpPraHU3AIMKH CaMOCTOSTEIHLHOM pPabOThl CTYIACHTOB
MUUT'AuK;

JIJ1s ycrienHoro yCBOEHUSI TEOPETUYECKOTO MaTepraia He0OXOAUMO PErylsipHO MOCeaTh JEKIUH,
aKTUBHO pa0OTaTh Ha TMPAKTUYECKUX B3aHATUAX U JAOOpaTOpHBIX paboTax, MEepeUYUuThIBATh
JEKUMOHHBIA MaTepuaj, 3HAYUTEIbHOE BHU-MAHHME YAETSATh CaMOCTOATEIbHOMY H3YyUEHUIO
JTUCIUIUTAHBL.

Onucanue 603moxcnocmeii usyuenusn oucyunaunvt auyanu ¢ OB3 u uneanuoamu

[Tpu HEoOxonUMOCTH 00YUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  AyAMTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WJIM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX  JIEKIMW, TMpPEe3eHTalluidi, BHAECO- M ayguoOMarepuajioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHHS
MoAOUPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHHSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipezeHTarnuii). BeiOop MeTo0B 00ydYeHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl HHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI U1 MUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMHU
30pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOEHHOCTEH MCUX0()U3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLIUXCS.
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