MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICITIIETO OOpa30BaHUS
MOCKOBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET
I'EOAE3UN U KAPTOI' PAOUU
(MUUT'AuK)

DakynbTeT ONTHYECKOTO IPUOOPOCTPOCHHS
Kadenpa onTuko-31eKTpoHHBIX TPHOOPOB

' % JTOKYMEHT MOJAMUCAH

%\; MIEKTPOHHOI NOANHUCHIO «YTBEPXIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 16 (beBpaJISI 2024 T

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
ONTUYECKHUE METO/Ibl U TPUBOPBI JIJ151 HAYUHBIX UCCJIEJOBAHMIA

«B1.B.08.01 TIPEOBPA3OBATEJIN JIMHENWHBIX U YIVIOBBIX TEPEMEIIIEHUI»
VYpoBeHb BbICIIEr0 00Pa30BaHUsA: CIICIIUATUTET

CrnenuanpHOoCTh: 12.05.01 DneKTpoHHBIE U ONTHUKO-3JICKTPOHHBIC TPUOOPHI U CUCTEMBI
CHEIHaIbHOTO Ha3HAYCHUS

HampasinerHocTh(TIpoduiib) MOATOTOBKU: DIEKTPOHHBIE M ONITUKO-3JIEKTPOHHBIC TPUOOPHI U
CHCTEMBI JUCTAHIIMOHHOTO 30HAMPOBAHUS 3eMIIU

KBanudukanus (cTeneHp) BbITyCKHUKA: CIIEIIHATICT
dopma oOyueHUs: OUHAS
I'on HaOopa (mpuema Ha oOyuenue): 2024

Cpoxk nonydeHust 00pa3oBaHusI: 5 net 6 mecsina(-eB)

O0BeM: B 3aUE€THBIX €IUHUIAX: 3 3.€.
B akajeMuueckux yacax: 108 ak.4.

Mocksa, 2024
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Pa3padoruukmu:

Honent kagpeapsl ONTUKO-3IEKTPOHHBIX TPUOOPOB, K.H., TOIEHT

umuH B. A.

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

Ne |TMonpasaenerne OTBeTCTBEHHOE DUO Busa Jlara, mpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 ¢baxynbTeT IIpencenarens Topmmna U. I1. Paccmotpeno | 15.02.2024, Ne
OnTuyecKkoro |ydeHoro coBeTa 2/23-24
npubopocTpoeH |  Qakxynprera
ust
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Conepxanue
1. Lenp u 3amaun 0OCBOCHUSI TUCIIMIUIAHBI (MOTYJIS)

2. I[lnanupyemsble pe3yabTaThl 00yUeHUs MO JUCIUILTUHE (MOIYJIIO0), COOTHECEHHBIE C
IUTAHUPYEMBIMH pe3yJabTaTaMu OCBOCHUS 00pa30BaTeIbHON MPOrpPaMMBbI
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N

. O0beM TUCIMIUIMHBI U BUBI YI€OHOU pabOTHI

9]

. Coneprxanue AUCHUTIINHBI
5.1. Paznensl, TeMBI TUCHUMILIMHEI ¥ BHALI 3aHITHI
5.2. ConepxaHue pa3aesioB, TeEM AUCITUIUTHHBI U (POPMBI TEKYIIIETO KOHTPOJIS

6. O1eHOYHbIE MaTepUAIIbl TEKYIIIETO KOHTPOJIS

7. O1eHOYHbIE MaTepUAIIbl TPOMEKYTOUHOM aTTECTAI[UU
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. Ilopsimok npoBeneHus: MPOMEKYTOUHOM aTTeCTallun

9. MarepualbHO-TEXHHUYECKOE U yUeOHO-METOANYECKOe 00ecieYeHIE TUCIUTUIUHBI

9.1. IlepeueHb OCHOBHO¥ ¥ JIOMIOJHUTEIHLHON YUeOHOM JTUTEPATyPhI

9.2. IlpoeccuonanpHbie Oa3bl JAHHBIX U pecypchl «THTEpHET», K KOTOPHIM 00€CIIEYNBACTCS
JOCTYTI 00yJarOIINXCS

9.3. IlporpammHoe obecriedeHre 1 HHGOPMAITMOHHO-CIIPABOYHBIC CUCTEMBbI, UCIIOJIb3YEMBIE TIPH
OCYIIECTBIIEHUU 00Pa30BaTEIBHOIO MpoIiecca 1Mo AUCHUTIINHE

9.4. O60opynoBaHKE U TEXHUYECKHUE CPEACTBA OOYUCHUS

10. MeToauveckue yka3aHus IO OCBOCHHIO JUCITUTUTMHBI (MOJTYJIS)
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)
Llenb OCBOEHUS TUCHMILUIMHBI - TPUOOPETECHUE 3HAHUM CTYICHTaMU B 00JacT (PU3NUYECKHUX
OCHOB M NPHUHLMIIOB [JEHCTBUS COBPEMEHHBIX OINTUKO-IEKTPOHHBIX H3MEPUTEIbHBIX CHUCTEM,
O3HAKOMJICHHE C THIIaMU IpeoOpazoBaresell MepeMenieHni, COBPEMEHHON 3JIeMEHTHOH 0a30H,
napaMeTpaMu U XapaKTEpPUCTUKAMU 3TUX BAKHEHIIMX Y3JI0B COBPEMEHHBIX ONTHUKO-3IEKTPOHHBIX
CUCTEM
3anaun n3y4eHus: JUCLMILIIUHBI:

- (opmupoBaHHME y CTYACHTOB NHOHSATHH O NPUHOMNAX IOCTPOCHUS M COCTaBE ONTHYECKHUX H
OIITHKO-3JIEKTPOHHBIX PHOOPOB M KOMILJICKCOB;

- (opMHpOBaHHE y CTYACHTOB INOHATHI O NPUHOMIAX KOHCTPYHWPOBAHUS ONTHKO-3JIEKTPOHHBIX
MpUOOPOB;

- Jatb CTyAGHTaM YyMEHHS K aHaJIU3y TEXHWYECKHX TpeOOBaHWM, TNPEIbIBISIEMBIX K
pa3pabaTbIiBaeMOil ONTOTEXHUKE, ONTHYECKUM M ONTHUKO-JIEKTPOHHBIM MPHOOpaM M KOMIUIEKCaM C
YYETOM M3BECTHBIX SKCTIEPUMEHTAIBHBIX U TEOPETUUECKUX PE3YIbTaTOB;

- (hopMupOBaHME Yy CTYACHTOB YMEHHH OmpeneniTh TpeOoBaHHsS K pa3pabaThiBacMON OCHACTKE U
CTeUATbHOMY HHCTPYMEHTY.

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUILIMHE (MO1YJ/II0), COOTHECEHHbIE C
IVIAHMPYEeMbIMHU pPe3y/1bTaTaMHU 0CBOEHHs 00pa30BaTe/IbHON NPOrpaMMblI

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

ITK-1 Crioco6HOCTh K (hOPMHUPOBAHHUIO TEXHUYECKUX TPEOOBAaHUHN M 3aJlaHUN Ha MPOCKTUPOBAHUE U
KOHCTPYHUPOBAHHUE ONTHUYECKUX U ONTHUKO-3JIEKTPOHHBIX MPUOOPOB M KOMIUIEKCOB U UX COCTaBHBIX
yacTein

[IK-1.1 Amnanmu3upyeT u omnpeaenser TpeOOBaHHUS K TapamMeTpaMm, NpPEeabsBIIEMble K

pa3zpabaTbiBa€MON  ONTOTEXHHMKE, ONTHYECKHMM M ONTHKO-DJIEKTPOHHBIM MpUOOpaM H

KOMITJIEKCaM C YYETOM HU3BECTHBIX 3KCIIEPUMEHTANIbHBIX U TEOPETUYECKUX PE3YJIbTaTOB
3Hamo:

IIK-1.1/3u1 IlpuHIMIBI TOCTPOEHUS U COCTAB ONTHYECKUX U ONTHUKO-3JICKTPOHHBIX.
[IpuHIMOIBI TOCTPOGHHUS M COCTAaB ONTHMYECKUX M ONTHUKO-3JIEKTPOHHBIX MPHUOOPOB M
KOMIUIEKCOB.  [IpMHIMIBI ~ KOHCTPYMPOBAaHUS  ONTHKO-JIEKTPOHHBIX  MPUOOPOB.
TexHonmoruu cOOpPKHU, FOCTUPOBKH U KOHTPOJISL ONITHKO-3JIEKTPOHHBIX MPUOOPOB. OCHOBHI
CHUCTEMBl MEHEDKMEHTa KauecTBa. 1peOoBaHMSA OXpaHbl TpyHda, MPOMBIILICHHOMH,
NOXKapHON M SKOJIOTUYECKOI 0e30MacHOCTH, AIEKTPOOE30MaCHOCTH.

Ymems:

[TK-1.1/YMm1 Ananmu3upoBarh MPEeabIBIIEMbIC TEXHHUECKHE TPEOOBAHMS K MapaMeTpam
pa3pabaTeiBA€MOr0  ONTHUKO-’JIEKTPOHHOTO  MpUOOpa €  yY4eTOM  M3BECTHBIX
SKCIEPUMEHTAJIBHBIX U TEOPETUYECKUX  pe3yibraToB. [IpuMeHsATH mepenoBoii
WH)XCHEPHBIH OMNBIT MPU TMPOCKTUPOBAHUM W KOHCTPYUPOBAHUU ONTHYECKUX U
OTNITUKO-3JIEKTPOHHBIX MPUOOPOB U KOMITJIEKCOB.

Braoems:

[IK-1.1/HBl Metoaukoii cOCTaBlICHUSI TEXHUYECKOTO 3aJaHHs Ha MPOEKTUPOBAHHUE U
KOHCTPYMPOBAaHUE ONTHUYECKUX M ONTHKO-IEKTPOHHBIX NMPHOOPOB M KOMILJIEKCOB U UX
COCTaBHBIX YaCTEH.

[IK-1.2 Onmnpenensier, KOpPpPEeKTUPYeT U OOOCHOBBIBAET TEXHWYECKOE 3aJaHWE B YaCTH
MIPOEKTHO-KOHCTPYKTOPCKUX ~ XapaKTepUCTHUK  OJOKOB W Y3JIOB  ONTUYECKUX U
OIITHUKO-3JIEKTPOHHBIX TPHUOOPOB
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3name:

[1K-1.2/311 ocobeHHOCTH KOHCTPYHPOBaHUS AeTaneil. OnTHiecKrue MaTepHaibl 1
TexHoNoruu. [IpUHIUNBI MOCTPOCHUS M COCTaB ONTHYECKHX M ONTUKO-3JIEKTPOHHBIX
pUOOPOB M KOMITJIEKCOB

[IK-1.2/3H2 npuHOUNBI KOHCTPYUPOBAHUS ONTHKOAIEKTPOHHBIX MPUOOPOB. OCHOBBHI
IPOEKTUPOBAHUS, KOHCTPYHUPOBAHHUS u IIPOM3BO/ICTBA ONTUYECKHUX U
OTITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMILIEKCOB

Ymemu:

[IK-1.2/YMm]1 npousBoauTh mnaTeHTHBIH mouck. IlpencraBnsaTs wuHpOpManuio B
CHUCTEMaTU3UpPOBaHHOM Buzae. Pa3pabaTbiBaTh KOHCTPYKTOPCKYIO —JTOKYMEHTAIHIO.
PaccuuThiBaTh, NMPOEKTUPOBaTh M KOHCTPYHPOBAaTb B COOTBETCTBUU C TEXHHYECKUM
3aJaHHEeM THUIIOBBIE CHCTEMbI, TNPHOOPHI, JeTald U Y3JIbl ONTOTEXHUKH Ha
CXEMOTEXHHUECKOM M JIEMEHTHOM YPOBHSIX

[IK-1.2/YM2 cocTaBnsaTh miaH-rpaduk pa3paboTKH ONTUYECKUX U ONTHKO-3JIEKTPOHHBIX
npubOpoOB, KOMIUIEKCOB W MX COCTaBHBIX wuacTed. Ompenensith o0beM paboOThl U
pecypcbl, HeOOXOAMMBIE JUISI M3TOTOBJICHUS OCHACTKU M CHEIHMAJIbHOIO MHCTPYMEHTA B
3aJaHHbIe CPOKU

Braoemy:

[1K-1.2/HB1 MeToauKoi COCTaBICHHUS TEXHUYECKOTO 3aJaHHs Ha MPOEKTUPOBAHUE U
KOHCTPYHUPOBAHHE ONTHYCCKUX M ONTHUKOAICKTPOHHBIX MPUOOPOB M KOMIUIEKCOB M WX
COCTAaBHBIX YacTen

I1K-1.3 OcymiecTBisieT NOUCK M aHAJINW3 HAyYHO-TEXHUYECKOW MH(OPMAINH, OTEYECTBEHHOTO
1 3apy0eKHOTO OTbITa, padoTaeT ¢ 0a3aMu JaHHBIX

3name:

IIK-1.3/3ul TocynmapcTBeHHbIE M OTpacieBble CTAaHAAPTHI, CTAHAAPTHI OPraHU3AIUH.
OcCHOBBI CcHCTEMBl MEHEIKMEHTa KadecTBa. HoOpMaTuBHBIE JOKYMEHTHI CHCTEMBI
MEHEIKMEHTA KauyeCcTBa

Ymems:

[IK-1.3/Ym1 Hcnonp3oBarh mpoecCHOHANbHBIE MaKeThl MPHUKIAAHBIX MPOrpamMM s
NPOEKTHPOBAHUS U KOHCTPYUPOBAHUS ONTHUECKUX M ONTHKO-JIEKTPOHHBIX MPHOOPOB U
KOMILIEKCOB M CHCTEMBI JIEKTPOHHOTO JTOKyMeHTooOopoTa. Paborars ¢ 6a3amu TaHHBIX
¥ MCTOYHUKAaMU HH(pOpMaIiu

Braoemy:

[1K-1.3/HB1 Mertonukoii cocTaBieHHUs TEXHHUYECKOTO 3aJaHUsl Ha TPOCKTHPOBAHUE M
KOHCTPYHUPOBAHHE ONTHUYECCKUX U ONTHUKO-JICKTPOHHBIX MPHUOOPOB U KOMIUIEKCOB U UX
COCTAaBHBIX YacTeH

[1K-3 CriocoOGHOCTh K aHANN3Y, PacyeTy, MPOSKTUPOBAHHUIO U KOHCTPYHUPOBAHHIO B COOTBETCTBUH C
TEXHUYECKHM 3aJaHMEM THIIOBBIX CHUCTEM, NPUOOPOB, JeTalieil M y3JI0B ONTOTEXHHKH Ha
CXEMOTEXHMYECKOM M DJJIEMEHTHOM YpPOBHSX, B TOM UYHCJIE C HCIIOJb30BAaHUEM CHUCTEM
aBTOMAaTHU3MPOBAHHOIO IIPOEKTUPOBAHUS

ITK-3.1 Pa3pabarbiBaeT (yHKIMOHATBHBIE U CTPYKTYPHBIE CXEMBI OMTOTEXHUKHU, OMPEACIseT
¢bu3nyYecKkne TPUHIHUIBI JEHCTBUS  YCTPOHCTB B  COOTBETCTBUU C TEXHUYECKUMU
TpeOOBaHUSIMU C HCHOJIB30BAHUEM TEOPETUYECKUX METOJOB W MPOTPAMMHBIX CPEIICTB
MPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS

Suame:

[1K-3.1/3a1 OCHOBBI TPOCKTUPOBAHMS, KOHCTPYUPOBAHUS M TTPOU3BOICTBA OMTHYECKUX
U OIITUKO-3JIEKTPOHHBIX MPHUOOPOB U KOMILIEKCOB

[TpyHLIMIIBI TOCTPOEHUS U COCTaB ONTHYECKHX M ONTHUKO-3JIEKTPOHHBIX MPHOOPOB U
KOMITJIEKCOB
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Ymemns:

[1K-3.1/Ym1 Hcnonp3oBarh mpodeccroHanbHbIE TMAKeThl MPUKIAIHBIX MPOTPAMM IS
MPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS ONTUYECKUX U ONTUKO-IEKTPOHHBIX TPUOOPOB U
KOMIIJIEKCOB U CUCTEMBI 3JIEKTPOHHOTO JOKYMEHTO000pOTa

Pa3pabarbeiBaTh OTAeNbHBIE MPOrpPaMMbl M MOANPOrpPaMMBbI ISl PEIIEHUs Pa3IUYHBIX
3aJa4 MPOEKTUPOBAHUS, KOHCTPYHPOBAHMS, HCCICIOBAHUS W KOHTPOJS ONTOTEXHUKH,
ONTUYECKUX M ONTUKO-3JIEKTPOHHBIX TPUOOPOB M KOMILIEKCOB

Braoems:

[IK-3.1/HB1 MeToauKkoii SHEPreTUYECKOr0 pacueTa THUIOBBIX CHCTEM, MPHOOPOB,
JneTaned W y3J0B ONTOTEXHUKH C ydyeToM TpeOoBaHM K TmapaMerpam H
XapaKTepUCTUKAM IMPUEMHHUKOB U3TyUYEHUS

[TIK-3.2 PaccuuThiBaeT, BU3yUIU3UPYET U MOACITUPYET ACUCTBHE ONTHYECKUX 3JIEMEHTOB U
CUCTEM C  HCIOJB30BAHUEM  CICHUATH3UPOBAHHOTO  IMPOTPAMMHOTO  0OECIeUeHUs,
oOpabaThIBaeT U aHATU3UPYET PE3YIBTATHl pacueTa ¢ UCMOIb30BAHUEM CHEIHATU3UPOBAHHOTO
MPOTPaMMHOTO 00eCTICUeHUS
3namu:
[1K-3.2/311 0CHOBBI POEKTHPOBAHHUS, KOHCTPYUPOBAHUS U MTPOU3BOICTBA ONTHYECKHUX
U ONITUKO-3JIEKTPOHHBIX MPHUOOPOB U KOMIUIEKCOB. [ IpMHIINUIIBI MOCTpOCHUS U
COCTaB ONTUYECKUX U ONTUKO-3JIEKTPOHHBIX MPUOOPOB U KOMILJIEKCOB
Ymemns:
[1K-3.2/Ym1 ucnons3zoBath mpodeccuoHanbHbIC TAKETHl TPUKIAAHBIX TIPOTPAMM JIJIst
MPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS ONTHUUYECKUX U ONTUKOIIEKTPOHHBIX MPUOOPOB U
KOMILJIEKCOB M CHCTEMBI AJIEKTPOHHOTO JOKyMeHT0ooOOpoTa.Paborars ¢ 6azamMu TaHHBIX
U ucTouHuKaMu uHPopMmaruu. [Ipou3BOIUTH KOMIBIOTEPHOE MOAEITUPOBAHUE C
UCIOJIb30BaHUEM METOJOB CHUCTEMHOIO MOAXOAA Ji MPOTHO3UPOBAHUS MOBEJEHUS,
ONTUMHU3AIMM UM U3y4YeHHUs (QYHKIIMOHUPOBAaHUS pa3pabaThiBa€MbIX ONTHYECKUX H
OINTHUKO-3JIEKTPOHHBIX PUOOPOB,
KOMILJIEKCOB U UX COCTaBHBIX YacTel C y4ETOM HCIIOJIb3YEMbIX TEXHOJIOT U
MIPOU3BOJICTBA U COOPKHU

Braoems:

[1K-3.2/HB1 nHX)eHEPHBIMA METOAMKAMHU pacdyeTa THIIOBBIX CUCTEM, TPUOOPOB, JACTaNICH
U Y3JIOB ONTOTEXHUKH

3. Mecto aucuumimHbl B cTpykrype OII

Hucuummaa (monyns) B1.B.08.01 «IIpeoOpa3oBarenn JIMHEWHBIX W YIJIOBBIX IMEPEMELICHHI
OTHOCHUTCS K (hOpMUPYEMOI ydacTHHUKAMHU 0Opa30BaTEIbHBIX OTHOIICHHW YacTU 00pa30BaTeNIbHOM
IIPOrpaMMBbI U U3ydaeTcs B ceMecTpe(ax): 8.

B nmpomecce wu3ydeHHs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K pEUICHHIO THUIIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycmorpeHHbix @OI'OC BO wu  obOpaszoBarenbHOM
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI

bl)
/TOEMKOCTh

T)
JI€ 3AHATUS

CHhI)
[ast aTTecTamus

CHhI)

1bHas pabora

(M€ 3aHATHUA
CHBI)

/TOEMKOCTh
CHBI)

[Tepuon

~
1%
-
<

—
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5. Conepxanue 1M CUUILTAHBI (MOYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAIOTCSI)

HaumenoBanue paznena, TeMbl

Bcero

JIEeKITMOHHBIE 3aHSATUS

[IpakTnyeckue 3aHATHS
CamocrosTenpHas paboTa

00y4eHHsI, COOTHECEHHBIE C
pe3yJbTaTaMyi OCBOCHUS

[Inanupyemblie pe3ynabTarhbl
IIPOrpaMMbI

Paznes 1. lIpunnun usmepeHuni
U KJIaccupuranus
ONTHKO-3JIEKTPOHHBIX
PACTPOBBIX Npeod-pa3oBareieit
YIVIOBBIX U JIMHEHHBIX
nepememennii (ITYJII).
OcHOBHBIE TEXHUYE-CKHE U
MeTPOJIOTHYeCKHe
xapakrepucruku ITYJIII

[

2

N
=

Tema 1.1. [Ipuniun usmepeHui
pacTpoBbIX IpeoOpazoBaTeneil.
OcCHOBHBIE TEXHUYECKHUE U
METPOJIOTHYECKHE
xapakrepuctuku [TYJIIT.

Tema 1.2. Kimaccudukanus
OIITHUKO-3JIEKTPOHHBIX PACTPOBBIX
npeoOpasoBareeil mepeMeneHnin

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

Pa3gen 2. Onenka TOYHOCTH
aHAJI0ro-uM(ppoBLIX
npeodpasoBareei
nepeMeneHuin

25

Tema 2.1. Tunsl NOrpemIHOCTEM.
Knaccudukarus norpemrHocreit
U3MEPEHUM.

Tema 2.2. CtpyKTypa
MOTPEITHOCTH U3MEPEHUN TTPH
AIIIIL. MeTtoguueckue
COCTaBIISAIONINE PE3YJIbTHPYIOIIEH
norpemHocTy AL
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Tema 2.3. MeTozs! pacuera
norpemHocteit ALII npu
MaKCHUMAaJIbHOM M BEPOSITHOCTHOM
yderax

Tema 2.4. OuieHKa NOTPEIIHOCTEN
AIIII B cTaTn4eckoM U
JTUHAMUYECKOM PEKUMaXx.

Pasznea 3. PacTpoBbie
npeodpazoBaresu 00JIbIINX
YIUVIOBBIX U JIMHEHHBIX
nepemMenieHui

18

Tewma 3.1. YcTpoiCTBO U NPUHIIUITT
pabothl HakaruuBaromux [TVJIIT.

Tema 3.2. CTpyKTypHas cxema
HAKaIUIMBAIOILIErO
(MHKPEMEHTHOTO)
onTuko-31ekTporHoro [TYJIIT

Tema 3.3. YcTpoiCTBO U NPUHIIUIT
paboOTHI M CTPYKTYypHAsI cXemMa
aOCOJTIOTHBIX MpeoOpaszoBareseit
NepeMenieHun

IK-1.1
ITK-1.2
[TK-1.3
ITK-3.1
I1K-3.2

Pasznea 4. [Ipeodpa3zoBaresn
MAaJIbIX YIVIOBBIX U JTUHEHHBIX
nepemMenieHui

12

Tewma 4.1. IIpeobpazoBareinb
nepeMeIeHui Ha pa3pe3HoM
dboronuone

Tema 4.2. [IpeobpazoBareinn
NepeMenieHn Ha
(hOTOpPE3UCTOPHOM JTUHEHKE.

IK-1.1
ITK-1.2
[1K-1.3
ITK-3.1
IIK-3.2

Pa3nen 5. MeToasl nNoBLIIEHUSA
TOYHOCTH Mpeodpa3oBare e
nepeMeleHuin

14

10

Tema 5.1. Ha3nauenue
HWHTEPIOJIATOpa. YpaBHEHHUE
W3MEPEHUSI IEPEMELICHUIN TPHU
MIPUMEHEHUN UHTEPIONATOPA.

Tema 5.2. Meton dazoBoit
HUHTEepHoasAuuu Ha ocHoBe [I1D
JUTsI KBaJIpaTypPHBIX CUTHAJIOB.

10

IK-1.1
[IK-1.2
[IK-1.3
[IK-3.1
I1IK-3.2

Hroro

81

26

32

23

5.2. Conep:xkaHue pa3aesioB, TeM JMCHMIIMH U (JOPMBI TeKyIIero KOHTPOJIA

Pazoen 1. Ilpunyun wuzmepenuii u Kiaccuukayus ONMUKO-IIEKMPOHHBIX DPACHIPOGHIX
npeoo-pazoeameneil yenoevix u auneinvix nepemeuwienuii (I1YJII). Ocnosnvlie mexnuye-ckue u
memponozuueckue xapakmepucmuxu I1YJIITT

Tema 1.1. Ilpunyun uszmepenuii pacmpogvix npeobpazosameneil. OCHOBHblEe MeXHUYECKUE U
memponozudeckue xapakmepucmuxu I1VJII1.
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Beenenne. Pabouas Mepa u3MepeHHs MEpPEeMELICHHH B PACTPOBBIX ONTHUKO-3JIEKTPOHHBIX
npeoOpaszoBatensx. OCHOBHBIE TEXHMYECKHME W MeTposiorndeckue xapakrepuctuku I[IYIIIL
BBonHBIN HHCTpYKTaX. 3HAKOMCTBO C JJabopaTopuei.

Tema 1.2. Knaccugpuxayus onmuxo-sneKmpoHHbIX pacmpossbix npeobpazosamerell nepemeueHutll
Krnaccudukanus onTUKO-3IEKTPOHHBIX PACTPOBLIX MpeoOpa3oBaTeiell mepeMenieHnil. 3HaKOMCTBO ¢
KOHCTPYKTHBHBIM ~ WCIIOTHEHHEM pacTPOBBIX MpeoOpa3oBareNieil IMepeMelieHuid U y3JIoB

CONJIACOBAHHUs C IPYTUMU DIIEMEHTAMU KOHCTPYKIUU.

Pazoen 2. Ouyenka mounocmu anano2o-yughposvix npeodpazoseameneil nepemenieHull

Tema 2.1. Tunwi noepewnocmeii. Knaccuguxayus noepewinocmert usmepeHuil.

dopMa UYHCIOBOTO BBhIpaKeHHUs TmorpemHocTed. Knaccudukamuss mOTrpenrHOCTe H3MEpeHUi.
W3yuenne cxembl (QOPMHUpPOBAHUS  MOTPEIIHOCTH  H3MEpPEHUN TMpH  aHAJIOro-IU(PPOBOM
npeoOpazoBanun (ALIIT) u3mepsiemoit BETMUNHEI.

Tema 2.2. Cmpyxkmypa nocpewnocmu usmepenuti npu ALl Memoouueckue cocmasiaouue
pe3ynemupytoweti noepewnocmu AL

Onenka umHCTpyMeHTanpHBIX norpemHocred I[IVIIII.  Metonsl cyMMUpPOBaHUS COCTaBIISIOIINX
MHCTPYMEHTAJIbHOU ITOIPEIIHOCTH.

Tema 2.3. Memoowl pacuema nozpewnocmeit AL[II npu maxcumanbHOM U 6epoOSmMHOCIHOM Y4emax

MeTton pacdera mpH ydeTe MaKCHMMAalbHOTO BIMSIHMSI MOTpEIIHOCTel. Merton pacuera mpu ydere
BEPOSITHOCTHOTO BIJIMSIHUSI TIOTpENTHOCTEH. BBIOOp 3akoHa pacrpenesieHuss TOTPENIHOCTeH MpH
BEPOSTHOCTHOM Y4YETe.

Tema 2.4. Oyenxa nocpewnocmeu ALl 6 cmamuueckom u OUHAMUYECKOM PEHCUMAX.

OO6oOmeHHass METOAWKA OICHKM TOTPEIIHOCTH  aHAJIOTO-IM(GPOBOTO  MpeoOpa3oBaHUs B
IMHAMUYECKOM  peXuMe. BpiOOp  palMoHaNbHOTO  mIara  KBAaHTOBAHUS  IEPEMEUICHHUS
aHajoro-nudpoBoro nNpeodpa3zoBaHus B THHAMUUYECKOM PEKUME.

Texymui KOHTPOJIb

Bun (popma) konTpoms

KonTponbhas pabota

Pa3zoen 3. Pacmpogule npeodpazosamenu 6onbuiux y2ioevlx U TUHEUHbIX nepemeujeHuil

Tema 3.1. Yempouicmeo u npunyun pabomul Haxanausaowux [1VJII1.

HakannmuBarorme (uakpementHbie) [IYJIIL. Tlpuamun paGotel mpeoOpa3oBaTe  JTUHEHHBIX
nepemenieHuid. [lpunmmnm  paboThl  mpeoOpa3oBaTenu  YIOBBIX —mepemenieHuil. 3ydenue
ocoOeHHOCTEH TmpakTUdeckoro npuMmeHeHus HakarmBaromux [IYJIII u BBIXOIHBIX CHTHAJIOB
HaKaIUTMBAIOIIKNX MTpeoOpazoBaTeseil ¢ KBaapaTypHOH JTOTHKOM.

Tema 3.2. CmpykmypHas cxema Hakaniugarouje2o (UHKpeMeHmHno20) onmuko-siekmponnozo 11 YVJIIT
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CrpykTypHasi cxemMa HaKalUIMBAIOILEro (MHKPEMEHTHOro) onTuko-3iekTpoHHoro ITVJIIL. Ilpumep
OCHOBHBIX XapakTepucTUK. OIleHKa TOYHOCTH peoOpa3oBaTesl YIIOBBIX MePEeMELICHUN.

Tema 3.3. VYcmpoiicmeo u npunyun pabomei U  CMPYKMYPHAS — cXeMa — AOCONIOMHbBIX
npeobpazosameineli nepemeujeHull

AOcomtoTHbIe TIpeoOpa3oBaTenu nepeMerieHnil. CTpykTypHas cxema M NpUHUMI paOoThl. Bumbl
BBIXO/IHBIX KOZIOB. OIIeHKa TOYHOCTH MTpeoOpa3zoBaTesis JINHEHHBIX IepeMeILCHHH.

Pas3zoen 4. Ilpeoodpazoeamenu mMaivix y2no6ulX u JTUHEHUHHIX HepeMeuieHUl

Tema 4.1. Ilpeobpazosamenv nepemewenuii Ha paspesHom Gomoouooe
[IpeobpazoBarenb nepeMenieHui ¢ MPUMEHEHHEM KOOPINHATHO-9YBCTBUTEIBHOTO (POTONPUEMHHKA.
Tema 4.2. Ilpeobpazosamenv nepemewyenuii Ha homope3zucmopHoll TuHelKe.

@a30BbIi pacTpPOBBIM MHTEPHOIATOp Ha (hoTope3ucTopHOM nuHeiike. McciaemoBanue (a3oBoro
pacTpoBOTO MHTEPIOIATOPA HA OCHOBE (POTOPE3UCTOPHOMN JIMHEHKH.

Pa3zoen 5. Memoowvt nogviuienus moynocmu npeoopazoseameineil nepemeuieHull

Tema 5.1. Ha3znauenue unmepnonsamopa. Ypasuenue uzmepeHus nepemewjeHull npu npumeHeHuu
uHmepnonamopa.

CrpykTypHasi cxema pacTpOBOro IMpeoOpas3oBaTelsis MepeMENIeHU MpU HMCIOJIb30BaHUU (Pa30BOro
MHTEPIIONIATOpAa Ha OCHOBE TUCKPETHOro mnpeoOpazoBanus Dypbe Mg KBAAPaTYyPHBIX BBIXOJHBIX
curHaioB @IIY. VmopoiieHHas cxema KOHTpoOJUIEpa NpPU MCIOJB30BAHUM €ro B KayecTBE
uHTepnoasaropa Ha ocHoBe J{I1D.

Tema 5.2. Memoo ¢hazoeoti unmepnonsayuu Ha ocroge J[I1D 0ns k6adpamypHvix CucHA108.

Meron ¢a3oBoit uHTepnonsuuu Ha ocHoBe JII® nns KBaapaTypHBIX BBIXOJHBIX CHUTHAJIOB
¢doronpuemuoro ycrpoiictea (PIIY) pactpoBoro mpeoOpaszoBaTens mepeMemieHnid. Meroauka
npoBepKH MeTona (a3oBoil mHTepnoasiuuu Ha ocHoBe J[I1MD kBagpaTypHBIX BBIXOIHBIX CHUTHAJIOB
@ITY pactpoBoro npeobpazoBarelis Ui MEpPEeMELICHUI B Ipenenax rnepuopa pacrtpa. Metonuka
OIPEIEIICHUS SIKCLEHTPUCUTETOB € IIOMOILBI0 MOAEIUPOBAHUS BIUSHUAS TAPMOHUK HA MOTPEIIHOCTD
U3MepeHuil ycTaHoBKH. M3yueHne 0cOOEHHOCTEH pacTpOBBIX CONPSHKEHUH KBa3MaOCOIIOTHBIX
ITVIIIL.

6. Ilopsaiok nmpoBeeHsi MPOMEKYTOUHOM aTTeCTALUMN
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[lopsnox mpoBeeHMsT NPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTU H
NPOMEXKYTOYHON aTTecTalui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHbIM YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE POMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS OO0pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C [PUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BaTENIbHBIX TEXHOJIOTUH B (QeaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», mn.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus.: Ixk3amen, 8§ cemecmp.

[Ipu opranuzanuu M NpoOBEIEHUU MPOMEKYTOUHON aTTECTAlluU, UCXO U3 MEpeyHs MIIaHUPYEMbIX
pe3yabTatoB OOy4YeHHUS MO JIUCHUIUIMHE (MOAYJIO), MO KaKJO0M KOMIIETEHIMH WM CBA3aHHBIM
HECKOJIbKMM KOMIETEHLIUSM, B ((POPMUPOBAHUHU KOTOPHIX YYacTBYeT yueOHas TUCUUIUIMHA (MOIYIb),
Kadeapoit GopMuUpyroTCst (HOH] OLIEHOYHBIX CPEICTB K 3aUeTy:

- NPHUMEpHBIM MepedeHb BOMPOCOB K 3a4eTy /JIsi OLIEHUWBAHUS pE3yJbTaToB OOyueHHUs B BHJE
SHAHMIL. IIpu sToM, 3a KaIbIM BOMPOCOM B CKOOKAX YKa3bIBAIOTCS(ETCS) KOMIICTCHIHH(s),
YpOBEeHb CHOPMHUPOBAHHOCTH KOTOPHIX(0H) OyJIET OIICHUBATHCS;

- TMPUMEpPHBIN NepedeHb MPOCTHIX MPAKTUYECKUX KOHTPOIbHBIX 3aJaHHUM K 3a4eTy JIJIsl OLIeHUBaHUS
pesynbratos obydenus B Bune YMEHUI.

- TpUMEpHBIA NEpeYeHb KOMIUIEKCHBIX MPAKTUYECKUX KOHTPOJIBHBIX 3a/JlaHui K 3a4ery JuIs
OIICHUBAHUS PE3yJIbTaTOB OOy4YeHHUs B BHUJIE BHAI[EHHVI. IIpu 5TOM, 3a KaXIbIM 3aJlaHHEM B
CKOOKaX YKa3bIBaIOTCS(ETCSI) KOMIIETCHIIUH(sI), YPOBEHb C(HOPMHUPOBAHHOCTH KOTOPBIX(0H) OymeT
OLIEHHBAThCS;

Jl51g mpoBeeHUs IPOMEKYTOUHOM aTTecTaluu, UCX0s U3 COPMHUPOBAHHBIX MepedHel (BOIPOCOB K
3aueTy, mpocThix [1K3, kommnekcHbix [TK3) ¢popmMupyroTcs BOmpock K 3a4eTy.

CdopmupoBannsie mepeunu (Bormpockl K 3adery, npoctbie [1K3, xommiekcupie [1K3) momkHBI B
COBOKYITHOCTH OXBaTbIBaTb BCE€ KOMIETEHIIMM U 3asBICHHBIC B MPOrpaMMe OCHOBHBIE Pe3yIbTaThl
oOyuenus no auciuiuinHe Ha ypoBHe 3HATH, VMETD, BJIAJIETD.

Bompocer popmupyrorcst cirydaitHOW BBIOOPKOW W3 NPUBEICHHBIX BBIIIE MEPEYHEH, a UTOTOBBIN
pe3ysabTaT OLEHUBAHUS COOTHOCUTCS Ha BECh 3asBICHHBIM B MpOrpaMMe MEepedeHb pe3ysbTaToB
o0Oy4eHHs O AUCLUILIIHHE.

Kaxxaplii KOMIUIEKT BOITPOCOB BKJIIOYAET:

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

2. TIpoctoe mpakTHuuecKkoe KOHTPOJIBHOE 3aJlaHue VISl OIICHUBAHUS PE3yJIFTaTOB OOyUYEHHUS B BUJIC
YMEHU;

3. KommiekcHoe MpakTHYeCcKOe KOHTPOJBHOE 3aJaHue IS OIEHUBAHMS PE3YJbTaTOB OOyYeHHUS B
suze BJIAJIEHU.

Mertoayka OIeHHBaHUS: TIPY TPOBEICHUH ITPOMEKYTOUYHON aTTECTAIlMH, KaK MPAaBUIIO0, IPUMEHSETCS
cpenHee apu(METHUECKOE 3HAuCHHsS OICHOK, MOJYYCHHBIX 3a KaXKIblii SJIEMEHT OIICHHBaHUS,
yYKa3aHHBIN B KOMIUIEKTE (BOIIPOC ¥ JIBA MPAKTHYCCKUX 3aaHHUS).

HToroBast olieHKa 1O AMCIUIUIMHE PACCUYUTHIBACTCS KaK OTHOIIEHUE CYMMBI OIICHOK, ITOJyYEHHBIX
o0ydJaeMbIM 3a KaKJIbI BOIIPOC (BOMIPOC M 2 3a/iaHusl, Jajiee - 3JEMEHT KOHTPOJISI) MOIEJIEHHOE Ha
KOJIMYECTBO MOJIYYCHHBIX OIEHOK (3).

[Tpu mpoBeICHNHU OLIEHUBAHHMS 110 BOTIPOCAM M 33JIaHUSIM, YKa3aHHBIM B JIEMEHTE KOHTPOJIS, B XOJIC
MIPOMEKYTOYHOH aTTeCTAINH, TPETIOIaBaTE b MOXKET YUUTHIBATh PE3YJIbTaThl TEKYIIETO KOHTPOJIS.
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7. OueHOYHbIC MaTepPHAJIbI TEKYLIEr0 KOHTPOJIS

Pazoen 2. Ouyenka mounocmu anano2o-yughposvix npeodpazoseameneil nepemenuieHull
Koumponupyemwie M/IK: 1IK-1.3 I1K-3.1 [IK-3.2

Tema 2.4. Oyenxa noepewnocmeti ALl 6 cmamuueckom u OUHAMUYECKOM PENCUMAX.
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:

1. Pemenue 3amady Ha MNpPUMEHEHUE 3HAHUM [0 ONPENCIICHUIO PEe3YIbTUPYIOLICH
norpemHocty AL nepemerenus

8. OueHo4HbIe MaTEepHAJIbI IPOMEKYTOUHOM aTTeCTALUM

8 cemecmp, Ox3amen
Koumponupyemvie M/IK: 1IK-1.1 IIK-3.1 [1K-1.2 [IK-3.2 [IK-1.3
Bonpocsl/3ananus:
1. UaTEepmionsaTOpsl B Mpeodpa3oBaTessaX MepeMeneHud MPUMEHSIOTCS IS
1. YMeHbIIeHHS BpeMEHH MpeoOpa3oBaHUs
2. YMeHblIeHUS 11ara KBaHTOBAHUS MIEPEMEILICHUM
3. YMeHblIlIeHHs TepUoia TUCKPETU3AIUU BO BPEMEHU
2. IHTeprIonsITOPHI B MpeoOpa3oBaTessax NepeMeIeHIH PUMEHSIFOTCS JTST:
1. YMeHbIIeHHS BpeMEHH MpeoOpa3oBaHUS
2. YMeHblIeHUS 11ara KBaHTOBAHUS MIEPEMEILICHUMA
3. YMeHblIlIeHHs TIepUo/ia TUCKPETU3AIUU BO BPEMEHHU
3. Kakas BenmnumHa SBISETCS KOHEUHOM IEIBI0 SHEPTETUYECKOTO pacyeTa mpeodpa3oBaTelis
MEepEeMEIICHUM:
1. nnana3oH nepeMenieHun
2. OTHOIIICHWE CUTHAJI/TITyM
3. AMaMeTp BXOJIHOTO 3padyka OOBEKTHUBA
4. Kakags BenuuuHa  SBISETCA  OCHOBHOW  METPOJIOIMYECKOM  XapaKTepUCTHKON
npeoOpa3oBaTens nepeMenieHuii?

5. Kakyro morpentHocTs onpeaenseT BpeMs mpeoOopa3oBaHus IEPEMEIICHIH ?
6. Kakyro morpemHocTh onpeaeiseT Nepruol JMCKPETU3aluy epeMenieHui o BpeMeHu?

7. Kakyioo mOrpemHocTh OIpeeisieT miar KBAHTOBaHHMS 10 YPOBHIO (BEJTUYMHE)
nepeMenieHun?

8.  IlpeumymiecTBaMu  HCIOJNB30BaHMUS  ONTUKO-IJIEKTPOHHBIX  mIpeoOpas3oBareneit
IIEPEMEILEHUH 110 CPAaBHEHHUIO € AIIEKTPOMArHUTHBIMHU SIBIISIIOTCS
1. bonee BbICOKast TOUHOCTH
2. He3aBUCHUMOCTb OT NOTOJHBIX YCIOBUM
3. Menb1ne rabapuThl
4. OTCcyTCTBHE UCTOYHUKA TUTAHUS
9.  IlpeumymiecTBaMH  HCIIOJNIB30BaHMA  ONTHUKO-3JIEKTPOHHBIX  MIpeoOpa3oBaTeneit
IIEPEMEILEHUH 110 CPAaBHEHHUIO € AIIEKTPOMArHUTHBIMHU SIBIISIOTCS
1. bonee BbICOKast TOUHOCTH
2. He3aBuUCHUMOCTb OT IOTOJHBIX YCIOBUM
3. Menb1ne rabapuThl
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4. OTcyTCTBUE UCTOYHHMKA MUTAHUSA
10. Yem ompenensieTcst palliOHAIBHBIN I1ar KBAHTOBaHUsI IEPEMEILIEHU:

1. BpemMeHeM mpeoOpa3zoBaHUs
2. CpeAHUM KBaJAPATUICCKUM 3HAYCHUEM HHCTPYMEHTAIBHOM MOTPEITHOCTH
3. IepUOAOM TUCKPETH3AIMHA BO BpEMECHU

9. MaTepuaibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCKoe odecneyeHue QU CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JOMOJHHUTEIbHON Y4eOHOH JTUTEPaTypPbl

Ocnoenas rumepamypa

1. Conomarun B.A. OnTHKO - 37IEKTPOHHBIE CKAaHEPHI U CIIEKTPOMETPBI KOCMUUYECKHX alapaToB:
VYuebHoe nmocobue misa By3oB. / B.A. Conomarus. - "MHHOBannonHoe mamuHoctpoenue”, 2021. -
154 - 978-5-907104-89-1. - TekcT: HEMOCPEACTBEHHBIM.

Jlononnumenvuas numepamypa

1. dyonumes FO. H. Teopus u mpeoOpa3oBaHue cuUTHaAiIOB B onTH4eckux cucremax / 0. H.
JyOnuies. - 4-¢ uzf., ucnp. u goi. - Cankr-IlerepOypr: Jlanp, 2022. - 368 c. - 978-5-8114-1156-6.
- Texcr: AIIEKTPOHHBIN. /l N3narenscTBO Jlanb: [caiiT]. - URL:
https://e.lanbook.com/img/cover/book/210599.jpg (mara obpamenus: 16.03.2025). - Pexum
JOCTYTIA: TIO TIOITUCKE

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypcbl «IHTepHET», K KOTOPBIM 00ecneYnBaeTCst
AOCTYI 00y4aKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbBIX
He ucnonb3yrores.

Pecypcol « Unmeprem»

1. https://www.iprbookshop.ru/ - [IPR SMART

2.
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%BO0 - Wikipedia

3. https://russianspacesystems.ru/ - Poccuiickne KOCMHYECKHE CUCTEMBI

4. https://www.izmt.ru/jour - I3MepuTeapHas TEXHUKA

5. https://www.photonics.su/ - ®oroHnka

9.3. IIporpamMHoe oGecnieyeHe U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
MPH OCYLIEeCTBJICHHH 00Pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE

Ilepeuens npoepammHozo obecneyeHus

(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOSABNIeHUs HOBbIX 8EPCULL NPOSPAMMbL)
He ucnonb3yercsi.

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCEM

(0OHOBIeHUEe BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3yercsi.

9.4. O6opynoBaHue U TEXHHYECKHE CPeACTBA 00yUeHH s
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Crenmanu3upoBaHHas J1abopaTopust

Beprukanbnpiii muHeiHbIM TpancasaTop L490/M - 1 mT.

NHutepakTrBHas q10ocka - 1 mT.

NHtepakTBHAs MaHeNb - 1 WT.

HNuTtepdepomerp MaiikenbcoHa - 1 mT.

KommutekTt st mpoBenenus skcriepuMeHToB Dypbe-ontuku (Thorlabs) - 1 mT.

M®YV - 1 mr.

Onrtnyeckas ckambs - | T

ABromaru3upoBaHHoe padouee mecto (APM) - 3 mT.

Kommutext m3meputenbaoi cucremsl Leica 3D DISTO - 1 mT.

MobOunsnas 9BM dopma dakrop-noyroyk HP 250G8 Core 15-1035G1 1.0GHz. 15.6 FHD
(1920*1080)AG.8Gb DDR4(1).256GB SSD.41Wh.1.8 kg 1y - 1 .

JInst mpaKTU4eCKUX 3aHSITUI
MenoBas nocka - 1 mr.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHHMILIMHBI (MOTYJIs1)

OCHOBHOW METOIMYECKOH OCOOCHHOCTBIO OCBOCHHUS JUCHMIUIMHBI "ONTHKO--3IEKTPOHHBIC
npeoOpa3oBaTeNy JIMHEHHBIX W YIJOBBIX IEpPEMEUICHUH" IMOCTOSHHOE OOHOBJICHHUECBEACHUH O
pa3paboTkax npeoOpa3zoBarenell JTUHEHHBIX M YIJIOBBIX INepeMelieHnid. B cBsa3u ¢ 3tumMm, ocoboe
BHUMAaHHE CJEeIyeT YIAeNuTh OOIIMM NPUHIMIIAMIOCTPOEHUS MpeoOpa3oBaTeneii JTMHEHHBIX |
YIJIOBBIX TEPEMEIEHUH, a KOHKPETHBIE MPUMEPHl pa3pabOoTOK MOTYT JAOMOJHATHCS KaXKIBbIH LIUKIT
JICKOUi

Paz060p KOHKPETHBIX CUTyaIni
Paz00p KOHKPETHBIX CUTYalMi, KOMITbIOTEPHbIE CUMYIISLIUN

Onucanue 603moxcnocmeii usyuenusn oucyunaunvt auyanu ¢ OB3 u uneanuoamu

[Tpu HEeoOxonuMOCTH 00YUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0pOBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WJIM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIUMW, TMpPEe3eHTallUid, BHAECO- M aygAuOMarepuajioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHAMBUAYaTbHBIC 3aJaHUS
MoAOMPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUSI 3aBUCHT OT WX JOCTYIMHOCTH JUIsl UHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI Ui MUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMH
30pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH MCUX0()U3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLIUXCS.
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