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DakynbTeT ONTHYECKOTO IPUOOPOCTPOCHHS
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Pa3padoruukmu:

3aBenytommii kadenpoit [IpukinagHoit ONTHKY, K.H., JOIEHT DUIOHOB
A. C.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO mno wnanpasnenuto mnonroroBku 12.03.05 JlazepHas TexHUKa UM Ja3€pHBIE TEXHOJIOTHH,
yTBEpKJACHHOTO MpukazoM Munooprayku ot 19.09.2017 Ne 951

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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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

[lenp OCBOCHHSI TUCIMIUIMHBI - OCBOCHHE OOYYAIOIIMMHKCS KOMIIETEHIIHH, CBS3aHHBIX C
AIIEMEHTHOW 0a30#f, ¢ Teopuel W MPOEKTUPOBAHHWEM ONTUYECKUX CHCTEM, C HCIIOJIIb30BaHUEM
MEPCIIEKTUBHBIX KOMITBIOTEPHBIX METOJIOB C IETbI0 pa3paOOTKU THIIOBBIX ONTHYECKUX CHUCTEM
Pa3HBIX KJIACCOB ISl ONTHYECKUX U ONTHUKO-3JIEKTPOHHBIX MTPHUOOPOB

3agayu U3y4eHUs TUCIMUILIAHBIL:

- TIOJIyYeHHE OOYyYArONIMMUCS TEOPETUYCCKUX 3HAHUN IO CBOMCTBAM COCTABIISIOIIMX 3JIEMEHTHOM
0a3bl, UX HA3HAYCHUIO B ONTHUYECKON CHCTEME M €€ KOMIIOHOBKE, IO BBIOOpPY MPHUHIIUIIHATBLHOMN
ONTUYECKOM CXEMBI;

- TIOJy4YeHHE MPAKTUYSCKUX HABBIKOB MO 0A30BBIM pa3ieiiaM MPHUKIATHOW ONTUKU, HEOOXOIUMBIX
Ui pa3pa0OTKU ONTHYECKUX CHUCTEM ONTUYECKUX U ONTHUKO-3JIEKTPOHHBIX TMPUOOPOB U
JanbHEHIIETr0 U3yUYeHUs TUCUUILTAH ONTHYECKOTO UKIIA. .

2. IInanupyemble pe3yJbTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEMBIMH Pe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM MPOrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

OIIK-1 CrnocobeH NpUMEHATh €CTECTBEHHOHAYYHBIE M OOLICHMH)XCHEPHbIC 3HAHUS, METO/bI
MaTeMaTU4YECKOI0 aHajlu3a M MOJAEIUPOBAHUS B HHXKECHEPHOM JEATENbHOCTH, CBS3aHHOM C
IIPOEKTUPOBAHUEM, KOHCTPYUPOBAHUEM M TEXHOJIOTMSMU IPOU3BOJCTBA JIA3EPHOU TEXHUKH

OIIK-1.1 CnocoGeH mNPUMEHATh 3HAHUS MAaTEMAaTUKM B WH)KEHEPHOW TMpakTHKE IMpH
MOJIETTUPOBAHUH
3namo:
OIIK-1.1/3u17 IlpuHUMIBI TOCTPOEHUS M COCTaB ONTHYECKUX CHCTEM B
ONTHUKO-YICKTPOHHBIX M  ONTHYECKUX TMpubopax U  KOMIUIEKcax. [IpuHIUIBI
KOHCTPYHUPOBAHUS OITHUKOIICKTPOHHBIX MPUOOPOB. [OCymapcTBEHHBIE W OTpaciEBbIC
CTaHAAPTHI, CTAaHAAPTHI opranu3anuu. OcoOOEHHOCTH BBIOOpPA ONTUYECKUX MATEPHATIOB U
KOHCTPYUPOBAHUS ONITUYECKUX JIETAJICH.
Ymemns:
OIIK-1.1/¥Ym17 Amnanu3upoBaTh MNpPEABSABISIEMbIE TEXHHUYECKHE TPEOOBaHHS K
napaMmerpam pa3paldaTbiBa€MOil ONTUYECKOW CHCTEMBI ONTUKO-3JIEKTPOHHOTO NMpudopa ¢
Y4ETOM M3BECTHBIX SKCIIEPUMEHTAJIBHBIX U TEOPETUUECKHUX PE3YJIbTaTOB
Braoems:
OIIK-1.1/HB14 MeTtoaukoii cocTaBleHNs TEXHUUECKOTO 3aJaHusl Ha TPOCKTUPOBAHUE U
pacyer ONTHUYECKUX CHCTEM ONTHYECKHMX U ONTHUKODJIEKTPOHHBIX MPUOOPOB. C
000CHOBaHHMEM BBIOOPA ONTUYECKOM 3JIEMEHTHOM 0a3bl.

OIIK-1.2 CriocobeH npuMEeHSTh 3HaHUS €CTECTBEHHBIX HAyK B MHKCHEPHOH MpaKTHKe
3nams:
OIIK-1.2/3116 IlpuHIMIBI TOCTPOCHHUSI U COCTaB ONTHYECKUX U ONTHKOAICKTPOHHBIX
npubOpoB U KOMILIEKCOB. IIpMHIMNIBI KOHCTPYMpPOBAaHUS  ONTUKO-3IEKTPOHHBIX
npu6opoB. OCHOBBI IPOEKTUPOBAHUS, KOHCTPYHUPOBAHUS U IPOU3BOACTBA ONTHYECKUX U
ONTUKOIEKTPOHHBIX TPUOOPOB U KOMITJIEKCOB.
Ymemu:
OIIK-1.2/¥m16 IlpeacraBisite wuH(pOPMALHMIO B  CHCTEMAaTU3UPOBAHHOM  BHJE.
Pa3pabatbiBaTh KOHCTPYKTOPCKYIO JOKYMEHTAIMIO. PaccYMThIBaTh, MPOEKTUPOBATh H
KOHCTPYHPOBaTbh B COOTBETCTBUM C TEXHMYECKMM 3aJaHMEM THUIIOBBIE ONTHYECKUE
CHCTEMBI, IPUOOPHI, I€TAIN U Y3JIbl ONTOTEXHUKH HA CXeMOTEXHHUYECKOM H 3JIEMEHTHOM
YPOBHSIX.
Braoemy:

Ne 000000783 Crpanuria 4 u3 12



OIIK-1.2/HB14 HaBbikoM O0OOCHOBaHHO BBIOMpATh MPUHLUUIHAIBHYIO ONTHYECKYIO
CXEeMY, BBITIOIHATH Ta0ApUTHBIN pacyeT U aHaJU3UPOBATH IOJTyUYECHHBIE PE3YyIbTaThI

OIIK-1.3 OIIK-1.3.

CrniocobeH npuMeHsTh 00IIeUHKEHEPHbIE 3HAHUS B MHKEHEPHOH e TeTbHOCTH
3nams:

OIIK-1.3/3u11 Metonsl mnpoBeAeHHS MATEHTHBIX HUcclepoBaHMi.  [IpuHIUTIBL
MIOCTPOCHUS U COCTaB ONTHYECKUX M ONTUKO-3ICKTPOHHBIX MPHUOOPOB U KOMILJIEKCOB.
[TpuHIMTIBI KOHCTPYHUPOBAHUSI OITUKO-3JIEKTPOHHBIX IPUOOPOB.

Ymems:

OIIK-1.3/¥m11 IIpousBonuTh MaTeHTHBIH NOUCK. PaboraTth ¢ Hay4HO-TEXHUYECKOM
uHpopmarmeii. Paborats ¢ 06a3zamMu JaHHBIX M UCTOYHHKAMH WHGOpPMAIMM B BUIE
npo(hecCHOHANBHBIX HAYYHOTEXHUYECKUX JKYPHATIOB U 0030pOB PE3yJIbTATOB HAyUHBIX
KOH(pepeHIMiT 1 MEXTyHAPOIHBIX BEICTABOK

Brnaoemw:

OIIK-1.3/HBll HaBbikOM TMOCTOSIHHOTO  HAOMIONCHHWS 3a  XOAOM  pa3BUTHUS
KOMITBIOTEPHBIX METO/IOB CUHTE3a U OTMONTUMHU3ALNN ONTUYECKUX CUCTEM, UX aHAIU30M
U oreHKol dS(PPeKTHBHOCTH B Cilydae WCIOJIB30BaHMS TIPU pa3pabOTKE CHUCTEM
ONTUYECKUX M ONTHUKO-3JIEKTPOHHBIX TPUOOPOB.

[TIK-4 TIK-4. CriocobeH kK aHanu3y TEXHUYECKOTO 3aJaHusl Ha MPOSKTHUPOBAHWUE THIOBBIX CHCTEM,
npuOOpOB, Y3JI0B U JeTalleld Ja3epHONM TEXHUKH, JA3€PHBIX ONTHKO-3JIEKTPOHHBIX MPHOOPOB U
CUCTEM

[1K-4.1 TTK-4.1. Pa3pabarbiBaeT ()yHKIMOHATIBHBIC U CTPYKTYpPHBIE CXEMBI JIa3epHON TEXHUKH,
orpenenseT (PU3NYecKue MPUHIHIBI JeHCTBUS YCTPOMCTB B COOTBETCTBUHM C TEXHUYECKHUMU
TpeOOBAHUSAMHU C HCIIOJIB30BAHUEM TEOPETUYECKUX METOJOB M MPOTPAMMHBIX CPEICTB
IIPOEKTUPOBAHUS U KOHCTPYHUPOBaHUS

3name:

[IK-4.1/3u10 OcHoBHBIE oOOmMacT ¥ crHeuupuKy NPUMEHEHHUS ONTOTEXHHUKH,
ONTUYECKHUX U ONTUKO-3JIEKTPOHHBIX MPUOOPOB U KOMILIEKCOB. [IpUHIMITBI TOCTPOCHUS
U COCTAaB ONTHUYECKHX M OINTHKOAIEKTPOHHBIX MPUOOPOB U KOMILIEKCOB. [IpHHIMIIBI
KOHCTPYHMPOBAHUS ONTHKO-JIEKTPOHHBIX TPHOOPOB.

Ymems:

[IK-4.1/YM9  AnanusupoBaTh TEXHHYECKHE TpeOOBaHUSA, TMPEABIBISIEMBIE K
pa3zpabareiBaeMON ONTOTEXHUKE, ONTHYECKUM U OINTUKO-3JIEKTPOHHBIM IMpHOOpaM U
KOMILJIEKCaM C YYETOM M3BECTHBIX IKCIIEPUMEHTAIbbHBIX U TEOPETUUECKUX PE3YJIbTATOB.
Paborath ¢ Hay4HO-TeXHUYECKON MH(OpMAINE U UCIBITHIBATh EPCIIEKTUBHBIE METO/IbI
aBTOMAaTU3UPOBAHHOTO NpoeKTupoBaHusi. OOOCHOBBIBATH MpeIaraeMble PeICHHS.
Braoems:

[1K-4.1/HB10 Brnagets HaBbIKaMU TaOapUTHOTO pacyeTa THUIIOBBIX ONTHYECKUX CUCTEM U
aHalu3a TIOJYYEHHBIX pe3ylbTaroB, TaK Kak Ha CJIEQYIOIIMX JTamax pa3paboTKu
ONTUYECKOM CHUCTEeMBI TPUOOpPa ONTOTEXHUKH MOXKET BO3HHUKHYTH IpoOiiemMa
TEXHUYECKOM OCYILIECTUMOCTH.

IIK-4.2 1IK-4.2. PaccuuTbIBacT, BHU3yaJIM3UPYET U MOACIUPYET JEHCTBUE ONTHYECKUX
JJIEMEHTOB M CHUCTEM JIa3€pHOM TEXHMKM C MCIOJIB30BAHUEM CHELUAIN3UPOBAHHOIO
IIPOTPaMMHOT0 00eCIIeYeHHS U aHATTM3UPYET Pe3ysIbTaThl pacueTa

3name:
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[1K-4.2/3u13 Hcnonb3oBath MpohecCHOHaNbHbIE MaKeThl MPHUKIAAHBIX TPOTpaMM s
NPOCKTHUPOBAHUS ONTUYECKHX CUCTEM INPHOOPOB ONTOTEXHUKH, paboTarh ¢ OazamMu
JMaHHBIX M TEXHUYECKOW MH(pOpMaluel, pa3padbaTeiBaTh TEXHUYECKYIO JTOKYMEHTAIIUIO
Ha OTJIEIbHBIE ONITUYECKUE AETAIN U BCIO ONITUYECKYIO CUCTEMY B IIEJIOM.

Ymemns:

[1K-4.2/YM10 CoBpeMeHHBIi HHXEHEPHBIN ONBIT MPH HCCICAOBAHMH W pa3pabOTKe
ONTUYECKUX CUCTEM C HCIOJIB30BAaHUEM JeTalled U3 HOBOM 3JIEMEHTHOW 0a3bl Npu
MPOEKTUPOBAHUU ONITUYECKUX M ONTHKO-3JIEKTPOHHBIX IPUOOPOB.

Braoems:

[1K-4.2/HB9 HaBbikamMu HCIONB30BAaHUS  CHCIHATM3UPOBAHHOTO  MPOTPAMMHOTO
obecrieueHrsT CUHTE3a ONTUYECKUX CHUCTEM MPUOOPOB ONTOTEXHHUKHU, PaOOTHI ¢ Oazamu
JaHHBIX M TIOMCKOM ONTHYECKUX CHUCTEM MPOTOTHIIOB, pa3pabOTKW TEXHHYECKOM
JIOKYMEHTAIIH.

[IK-4.3 TIK-4.3. OcymecTBiseT MOUCK W aHalW3 HAyYHO-TEXHUYECKOW WHGOPMAIINH,
OTE€YECTBEHHOTO U 3apy0eHOTO OMbITa, padoTaeT ¢ 6a3aMu TaHHBIX
3namu:
[1K-4.3/308 Pa3pabarbiBaTh KOHCTPYKTOPCKYIO JTOKYMEHTAIIMIO Ha Y3JIBl CIIOXKHBIX
ONTUYECKUX CHUCTEM, 3allUIlaTh U OOOCHOBBIBATH IMpeljaraeMble TEXHUYECKHE
pelieHus.
Ymemns:
[1K-4.3/YM8 PacyeT u TPOCKTUPOBAHHE B COOTBETCTBUHM C TEXHHYECKHUM 3aJaHUEM
TUIIOBBIE CHUCTEMBbl Ha 3JIEMEHTHOM U CXEMOTEXHHYECKOM YypoBHsX. KommbioTepHoe
MOJICIUPOBAHUE OMNTHUYECKUX CHCTEM C YYETOM MPOTHO3HPOBAHUS HCIOIb3yEMbIX
TEXHOJIOTUI MTPOU3BOACTBA U COOPKHU.
Braoemy:
[1K-4.3/HB7 Pa3paboTKoil TEXHUYECKOM M MPOEKTHO-KOHCTPYKTOPCKOM TOKYMEHTALUU
Ha Bcex 3Tanax. Merogamu pacuera ¥ MPOSKTUPOBAHUS TUIIOBBIX ONTUYECKUX CHCTEM B
COOTBETCTBUM C TEXHUUYECKHUM 3aJIaHUEM JIJIsi IPUOOPOB CXEMOTEXHUKH.

3. Mecto aucuumimabl B cTpykrype OII

Hucuunnuna (moxynb) b1.0.20.02 «OcBeTutenbHble W TPOCKIUOHHBIE ONTHYECKHE CHCTEMbI»
OTHOCHUTCS K 00s13aTeIbHOM YacTu 00pa3oBaTeIbHOM MPOrpaMMbl M U3ydyaeTcs B cemecTpe(ax): 4.

B npoumecce wu3yyeHMs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEUICHMIO THUIOB 3ajad
npodecCHOHAIBHOW  AeaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

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

< |Z o
= S S % xR
= = O g = =
= = < E T am
ElE | 52828
= = |82 a
S| o= |=E2
HaumeHnoBanue pasnena, TeMbl b 2 2128 =
2| 5|8 |5°2 3
= | 8|5 |5=E¢
S| E|E|BgEE =2
o = E Q9 |[E5 a8
Sl gl =2|g|zgse
(] ~ < E < > P o
Q (5} o < E 3 8 a,
an = = O |IHE 3 aE
Pasnen 1. Kinnaccnpukanus u 15 6 4 5| OIIK-1.1
OCHOBHbIE ONITHYECKHE OIIK-1.2
XapaKTePUCTUKH THUIOBbIX OIIK-1.3
ONTHYECKHUX CHCTEM I1K-4.1
Tema 1.1. Knaccuduxanus 71 2| 2| 3| HK-42
ONTHYECKHMX CUCTEM [1K-4.3
Tema 1.2. OnTuueckue 8 4 2 2
XapaKTEePUCTUKH CUCTEM JIAJIbHETO
1 OJIMYKHETO THUIIOB
Pasnen 2. DnemenTHasi 6a3a 25 3| 14 8| OIIK-1.1
ONTHYECKHUX cucTeM. Tumosbie OIIK-1.2
onTHU4YecKHe J1eTaau U OIIK-1.3
HeTPAJAUIMOHHAS ONTHKA. [1K-4.1
CBoiicTBa, NpUMEHEHHNE U [1IK-4.2
pacuer. [1K-4.3
Tema 2.1. DnementHas 6aza OC 12 2 6 4
Tema 2.2. HerpaauunonHusie 13 1 8 4
OIITUYECCKUEC DIJICMCHTHI
Paznen 3. Ontuveckue 32 8 16 8| OIIK-1.1
OCBETUTEJIbHBIC U OIIK-1.2
NMPOEKINOHHBbIE CHCTEMBI OIIK-1.3
Tema 3.1. Bupl KOHCTPYKITHIA. 16| 4| 8| 4| K41
OnpezeNieHre ONTUYECKUX I1K-4.2
XapaKTEePUCTUK KOHIEHCOPOB U3 [IK-4.3
raabapuTHOTO pacuera u
cornacoBanus AByx OC.
Tema 3.2. [IpoekmoHHbIE 16 4 8 4
CUCTEMBI
Hroro 721 17| 34| 21

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

Pazoen 1. Kﬂaccm])ukauuﬂ U OCHOGBGHblEe onmu4YeCcKue xapakmepucmukuy munoevlx onmu4ecKux

cucmem

Tema 1.1. Knaccugpuxayus onmuyeckux cucmem
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Jlextms Nel. TIpu3Haku KiacCU(pHUKAUN ONTHYECKUX CUCTEM U TEPMHUHOJIOTHSL.
IIpaktnueckoe 3anarue Nel. Ontuueckue wmarepuansl OC. OmnpeneneHue  ONTUYECKUX
xapakrepuctuk OC manpHero u OIMKHETo NeHCTBUS

Tema 1.2. Onmuueckue xapakmepucmuxku cucmem OanvHe2o U OIUNCHE20 MUNos

Jlekmmst Ne 2. Macmrab n3o0pakeHUs. YTIIOBOE M JIMHEHHOE IOJIe B pa3HbIX CHUCTEMax U €ro
onpeneneHue. OcBelnleHHOCTh H300paxeHus. Cperocmna. CHekTpaibHblE XapaKTEPUCTUKU
ONTUYECKUX CHCTEM.

Jlextmst Ne3. OcHOBHBIE KPUTEPUH OLICHKH KaueCTBA M300paKEHUSI ONTHUYECKUX CUCTEM.

Texymuii KOHTPOJIb

Bun (hopma) konTpoms

KonTponbhas pabota

Pazoen 2. Dnemenmnaa o0aza onmuueckux cucmem. Tunoevie onmuueckue oemanu u
Hempaouyuonnasa onmuxa. Ceoiicmea, npumeHenue u paciuem.

Tema 2.1. Dnemenmuas 6aza OC

Jlexina Ne4. TunoBble ONTHUECKHE NETANIH.

[Tpaktuueckue 3anstuss Ne 2. ['abapuTHbI ¥ abeppallMOHHBIA pacdeThl JIMH3 pa3HOH (HOPMBI CO
chepruyeckumu U acHhepruIeCKIUMH TTOBEPXHOCTSIMHU.

[Ipaktnueckoe 3ansitue Ne 5. AruiaHaTM4eCcKME€ MEHHCKH. Pacuer  MOJOXKWUTEIbHOTO
ariaHaTMYeCKOTro MEHHCKa U abeppalliOHHBIN aHalIu3 Ha KOMITBIOTEpE.

[Tpaktuueckoe 3anarue Ne6. OtpaxarenbHble npu3Mbl. OOO03HaUEHWE M KIACCH(UKALMS TPU3M.
[TocTpoenue pazBeptok npusm. CocTaBHbIE TPU3MBL. PacueT mpusm.

[Ipaktuueckoe 3anstue No7 IlnmockonapannensHas miactuHa. [Ipumenenue B OC. PenyuupoBaHue
[IIII. Knunes. [IpuMeHeHne KIMHBEB B KAUECTBE KOMIIEHCATOPOB. AXPOMAaTHYE€CKUE KIIUHbSI.
[Ipaktuueckoe 3anarue Ne8. Cdepudeckue 3epkana. OnpeneneHue CBETOBOTO JIuaMeTpa.
[TocTpoenue n3zo0pakeHus B UA€aILHOM 3€pKaje.

Tema 2.2. Hempaouyuonnvie onmuuecKkue 21emeHmol

Jlexusa Ne5 CBeToBOABI U BOJJOKOHHAS ONTHKA. HeTpaIulIMOHHBIE ONTUYECKUE IIEMEHTHI
Texymui KOHTPOJIb

Bun (popma) konTpoOms

KonTponbhas pabota

Pazoen 3. Onmuueckue océemumesnvHule u NPOEKUUOHHbBIE CUCmEeMbl

Tema 3.1. Buowvr rxomcmpyxyuti. Onpeodenenue onmu4ecKux Xapakmepucmukx KOHOEHCOPO8 U3
eaabapummoezo paciema u coenacoganus 08yx OC.

Jlexumss Ne6 JIMH30BBIE, 3€pKajbHBIE, 3€pKaJIbHO-IMH30BbIE KOHIEHCOPBL. ONTHUYECKHE CXEMBI,
JUAaNa30H XapaKTEPUCTUK U BO3MOXKHOCTH UX IOBBIIICHMS, IPUMEHSIEMbIE ONITUYECKUE MaTepUaIbL.
OreHka KauecTBa U300paskeHMsI KOHJICHCOPOB 10 BEJIMUMHE HAUMEHBIIIETO KPY>KKa PACCEsTHUS.
[Ipaktuueckoe 3ansTHe Ne9. T['aGapuTHBI pacdyeT KOHJIEHCOpa M3 YCJIOBHUN COIIAaCOBAHMS
XapaKTEepUCTUK O BTOPOH cuctemMoit uiu ¢ OC mpoeKIMoHHOTo npuoopa.

IIpaktnueckoe 3anstue Ne 10. Pacuer IBYXJIMH30BBIX KOHJEHCOpPOB. PacueT KOHIEHCOpPOB ¢
aIUTAHATUYECKUMU MEHUCKAMHU.

[TpakTuaeckoe 3austue Ne 11. Pacuer koHIeHCOPOB HA MUHUMYM ceprudeckor abepparuu.
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Tema 3.2. Ilpoexyuonnvie cucmemsi

Jlekua Ne 7. Jlnackonnyeckre U SMUCKOMUYECKUE MTPOEKIIMOHHBIE CUCTEMBI.
[Tpaktuueckoe 3anstTue Ne 12. I'padudeckoe ompeneneHne MONTOKEHHUS TJIOCKOCTH HAMMEHBIIIETO
KpYy>KKa paccestHusl U BEJIMYHMHBI KPYyKKa.

Texymuii KOHTPOJIb

Bun (hopma) konTpOss

KonTponbhas pabota

6. Ilops1oK NpoBeIeHUsI MPOMEKYTOYHOM aATTECTALIUMN

[Topsimox  mpoBeAeHHS TMPOMEKYTOUHOM  aTTeCTalMM  pPerIaMeHTUPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHBEPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHOM arrecTanud OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIIETO 00pa3oBaHWs — IporpamMmmam OakallaBpuara, mporpamMmam CIEHUalIuTeTa, MporpaMmam
MarucTparypbl B (eaepanbHOM TOCYIapCTBEHHOM OOIKETHOM 0Opa30BaTEIbHOM YUPEKACHUU
BbICIIEr0 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadumy,
1.6 «Opranuzaius v NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPsSAKE OCYHIECTBIEHHS OOpa30BaTeIbHOTO MPOIECCa, MPOBEICHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecraluu OOydyarolmuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs] M JHUCTAHIUOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (¢eneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCHUTET Teofe3ur M KapTtorpadum», m.8 «lIpoBemenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem 30 u JJOT».

IIpomedxcymounasn ammecmayus: Ik3ameH, 4 cemecmp.

IpU MPOBEACHUHU MPOMEXYTOUHOM aTrTecTaluu, NpUMEHsETCS cpeHee apuPpMETHUIECKOe 3HAUCHHS
OLICHOK, IOJYYCHHBIX 33 KaXAbI 3J€MEHT OLEHHBAHUS, YKa3aHHBIA B Owiere (BOMpPOC M JBa
NPaKTUYEeCKUX 3adaHus). MToromas OIEHKa MO AMCUUIUIMHE (MOIYINIO) PAcCUUTHIBAeTCA Kak
OTHOUICHHE CYMMBI OIICHOK, IIOJIy4E€HHBIX OOydaeMbIM 3a KaXIblii BONPOC U 3aJaHUs B
Ounere(Borpoc u 2 3a7aHus, Jajuee - 3JI€MEHT KOHTPOJIS) MOJEIEHHOE Ha KOJIMYECTBO MOyUYeHHBIX
ouieHOK (3). IIpu mpoBeneHNH OLIEHUBAHUS 110 BOTIPOCAM M 33/I1aHUSM, YKa3aHHBIM B OWJIETE, B XO/I€
IIPOMEKYTOYHOM aTTeCTALMU, IIPEIIOAaBATEIb MOKET YUUTHIBATh PE3YJIBTATHI TEKYIETO0 KOHTPOIISA

7. OnleHOYHbIE MATEPUAJIbI TEKYLIEr0 KOHTPOJIA

Pazoen 1. Kﬂaccm])ukauuﬂ U OCHOGBGHblEe onmu4YeCcKue xapakmepucmukuy munoevlx onmu4ecKux
cucmem

Koumponupyemvie M/[K: OIIK-1.1 OIIK-1.2 OIIK-1.3 I[IK-4.1 [IK-4.2 [IK-4.3

Tema 1.2. Onmuueckue xapakmepucmuKky cucmem OdibHe20 U OIUNCHE20 MUNO8
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabota
Bomnpocsi/3ananus:

1. KornieHcop U3 ABYX MJIOCKOBBIMYKIIBIX JIHH3.

Pazoen 2. dnemenmnaa o0aza onmuueckux cucmem. Tunoevie onmuueckue oemanu u
Hempaouyuonnasa onmuxa. Ceoiicmea, npumeHenue u paciuem.

Konmponupyemvie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 IIK-4.1 IIK-4.2 [IK-4.3

Tema 2.2. Hempaouyuonnvie onmuueckue 21emeHmol
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
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Bonpocsi/3ananus:
1. KonaeHcop u3 armiaHaTH4eCKOTO MEHHCKA M JIMH3BI HA MUHUMYM c(epruecKkoi abepparuu

Pa3zoen 3. Onmuueckue oceemumesibHvle U RPOEKYUOHHbLE CUCHEMbL
Konmponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 1IK-4.1 IIK-4.2 [IK-4.3

Tema 3.2. Ilpoexyuonnsvie cucmemobl
dopma KOHTpOJIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. ITpoeKIIMOHHBIE CUCTEMBI.

8. OueHo4HbIe MaTepHAJIbI IPOMEKYTOUHOM aTTeCTALUM

4 cemecmp, Ix3amen
Koumponupyemvie H/[K: OIIK-1.1 I[IK-4.1 OIIK-1.2 IIK-4.2 OIIK-1.3 [IK-4.3
Bonpocsl/3ananus:

1. CnocobHOCTh K aHajau3y, pacyeTy, MPOEKTUPOBAHUIO U KOHCTPYUPOBAHUIO B
COOTBETCTBMM C TEXHMYECKHM 3aJJaHHMEeM THUIOBBIX CHCTEM, IpPUOOPOB, JeTajeil u y3J0B
ONTOTEXHUKHU M JIA3ePHOU TEXHUKH HAa CXEMOTEXHMYECKOM U 3JIEMEHTHOM YPOBHSX, B TOM YHCIIE C
HCIOJIb30BaHUEM CHCTEM aBTOMAaTU3HUPOBAHHOTO MPOEKTUPOBAHUSI.

1.Knaccudukamms ontuaeckux cucteM. [IpusHaku KinaccupuKaimm.

2.0nTryeckre CUCTEMbI OIMXKHETO U IajbHero Tumna. [IpuBectu pucyHKU U GOPMYIIHI.

3.OCHOBHBIE XapaKTEPUCTUKHU ONTHYECKUX CUCTEM.

4.0ntuueckas netans (OJl), ompenenenue. IlepeyucnuTs W TNPUBECTH PUCYHKH THITOBBIX
knaccuaeckux OJ1.

5.IInockonapamnensHas miactuHa (I1I1I1), Haznayenue. Tlokazate xom myda (4epTéx), IPOAOTHLHOE
cMmernieHue u popmyny aist Hero. Pexynuposannas II1T1.

6.CrienManpHble JIMH3BI: TEJIECKONUYEeCKHe, KOHIIEHTpUYECKue, achepuueckue, arjiaHaTUYeCKHe.
OnTHueckne XapakTepUCTHKU JHH3. [IpuBecTH pHUCYHKHM M TOKa3aTh KapAWHAJIbHBIE OTPE3KH,
yKa3aTh 0COObIE CBOMCTBA OTJENbHBIX JTUH3.

7 IlpenoMisronire mpru3Mbl (X0 Tyda), Ha3HAYeHHE. YTOJI OTKIIOHEHUS TTPU3MBI.

8.0nTrueckuit KIuH (4epTéx), MpuMeHeHne, Gopmyna KInHa.

9.0tpaxkaTenpHBIC TPU3MBI, Ha3Ha4YeHHE, OOO3HaueHue. PasBeprka mpusmbl. [Ipumepsl THUITOBBIX
OTpaXkaTeJIbHBIX TPHU3M (X0 Jiyda), KO3 OUIIMEHT MPU3MBI.

10. AKCHKOHBI KOHHUYECKHUE, CHhepUIeCKHE: MPUBECTH PUCYHKH ¢ XoA0M Jyueid. [Ipumenenue.
11.CBerocuna ontuueckod cucTeMbl. (OCBEIIEHHOCTh HW300pakeHHMs B Touke Ha ocu. Jlarh
orpesiesieHre cBeTOCHIbI. ['eoMeTprueckas v pusnueckast CBETOCHIIA.

12.0cBeeHHOCTh n300paXeHUsI TOYKU BHE OCcH. BriusiHre abeppalimiOHHOTO BUHBETHPOBAHUS.

13. Crekio onruueckoe OecuBeTHOe. OCHOBHEBIE OITHYECKUE ITOCTOSHHBIE CTEKIA. THUIBI CTEKIIAa U
Mapku. Cotas cepusi.

14. JIunza ®@penens. Buast dopm noBepxHocTu. Mcnpasienne adbeppainid.

15.Bunpl xoHaeHcOpoB. ONTHYECKHUE XapaKTEPUCTUKH, MPEAETbl MX HM3MEHEHUs Il Pa3HbIX
KOHCTPYKIIHIA.

16.OCcHOBHBIE KPUTEPHUH OLICHKH Ka4eCTBA N300paKEHUSI ONTUICCKUX CUCTEM.

17.Pa3pemaroniasi ciocoOHOCTh W TIPees pa3peiieHus OonTuYeckoit cuctemel. Kpurepuii Penest.
18.Pactipenenenrie OCBEMICHHOCTH B AUGPPAKIIMOHHOM H300paXEHUU OCEBOM TOYKH TMpEeaMETa.
Kpyxoxk nnu quck Ipu.

19.Y1rioBbie 1 IMHEHHBIE TPEACIIBI PA3PEIICHUSI ONTUYECKUX CUCTEM M UX MPUMEHEHHUE.
20.BomHoBbIc abeppanuu. BomHOBBIE KpUTEpHHM OIEHKM KadyecTBa HM300paXKEHHUS ONTHYECKUX
CUCTEM.

21.Kpurepuii llTpens.

22.JInackonm4ecKue MpOEKIIMOHHBIE CUCTEMBI.
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23.ONHUCKONMUYECKUE TPOEKIIMOHHBIE CUCTEMBI.
24 Ilnockue u chepudeckue 3epkana, HaszHaueHue. [loctpoenue wm3o0paxkeHUss B cPepruecKux
3epKajax.

9. MaTepuaibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCcKoe odecneyeHue QU CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPATYypPbI

OcHoenas numepamypa

1. 3anpsiraeBa JI.A. Ontudeckue netanu: YdeOHoe mocobue mo kypey "llpukiagHas onTuka'.
Yacte 1. "Teopust ontuueckux cucreM".: J{ns crymeHToB IV - V KypcoB (akynbTeTa ONTHYECKOTO
npubopocrpoenus. / JI.A. 3anpsiraesa, 1U.C. CeemnukoBa. - MUUT'AuK, 2001. - 184 - Tekcr:
HEMOCPEICTBEHHBIN.

2. 3anpsiraeBa JI.A. 3agayHuK M0 MPHUKIATHOW onTuke: YuyebHoe mocobue. / JI.A. 3ampsiraesa,
N.C. CpemnukoBa. - 3-e¢ m3n., nepepadoranHoe u gomnoiHenHoe. - MUUTAuK, 2009. - 496 -
978-5-91188-016-3. - TekcT: HEMOCPEACTBEHHBIM.

3. 3anpsraesa JI.A. PacueT u mpOeKTUPOBaHUE ONMTHYECKUX CHCTEM: YUEOHHUK /I BY30B B 2-X
gacTax. Yacte 2. / JLLA. 3ampsraeBa, N.C. CpemHukoBa. - 2-¢ H3JaHHE HCIPABICHHOE U
nononHeHHoe. - MUNT'AuK, 2009. - 258 - 978-5-91188-018-7. - TekcT: HEMOCPENCTBEHHBIN.

Lononnumenvnasn tumepamypa

1. Teopus ontuueckux cuctem: YueOHuk ans By3oB. / bB.H. berynos, H.II. 3aka3nos, C.U.
Kupromun, B.M. Ky3uues. - 2-e u3n., nepepad. u nomn. - Mammunocrpoenue, 1981. - 432 - Tekcr:
HEIOCPEACTBECHHBIM.

2. Anenxo M.U. Ilpuknagnas ontuka / M.M. Anenko, A.C. [lyboBuk. - 2-e¢ usm., mepepad -
NzparensctBo Hayka, 1982. - 352 - Tekct: HEemoOCpeCTBEHHBIH.

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

IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcol « Unmeprem»

1. http://modtran.spectral.com/modtran_home - MODTRAN® Web App

2. https://www.spectraplot.com/blackbody - Blackbody Emission Simulator

3. https://www.spectralcalc.com/blackbody calculator/blackbody.php - Blackbody Calculator

4. https://www.spectraplot.com/blackbody - Hayunas snexrponnas 6ubnmorexka KubepJlennnka,
MIOCTPOEHHAs Ha mapaaurmMe oTkpeiToi HaykH (Open Science)

5. https://www.iprbookshop.ru/ - Dnexrponno-6udnmuoreunas "[PRbooks"

6. https://books.ifmo.ru/ - YaeOnbie nocobus nznarensctea UTMO

7. https://lib.itmo.ru/ - bubnmuorexka UTMO

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

Ilepeuens npoepammHozo obecneyeHus

(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIeHUs HOBbIX 8EPCULL NPOSPAMMbL)
He ucnonb3yercsi.
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Ilepeuens uHghopmayuoHHO-CHPABOUHBIX CUCEM
(0OHOBIeHUE BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3yercsi.
9.4. O6opynoBaHue U TeXHHYECKHE CPeACTBA 00yUeHH s

J{nst mpaKTU4eCKUX 3aHSITUI
ABromaru3upoBaHHoe padouee mecto (APM) - 10 mT.
MenoBas nocka - 1 mr.
M®YV - 1 mr.

JlekumoHHas aynuropust
NHutepakTrBHasA q0cKa - 1 mT.
NHtepakTrBHAs MaHeN b - 1 mT.
MenoBas nocka - 1 mr.
[TpoekTtop - 1 mT.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 THCHHMILIMHBI (MOTYJIs)

C menpio yCHemHoro OCBOGHUS JAHHOTO MpeIMeTa CTyACHTY HeOOXOAUMO BBIMTOIHATH JIOMAIIHHAE
paboThI O yKa3aHHBIM IPETOaBaTEIsIM TeMaM U MPEICTABICHHBIM Ha 3aHATUAX Marepuaiam. s
Ooylee  YCHEIIHOTO  BBINOJIHEHUS ~ pabOTBl  CTYAEHTY  NpEAjaracTcss  HCIOJIb30BaHHUE
y4e0HO-METOMYECKUX MAaTePHaIOB, COOTBETCTBYIOUINX YKa3aHHOW TeMe.

CamocrosaTenbHass paboTa CTYIEHTOB OINMUCBHIBACTCS U PETYIUPYETCS  METOIUYECKHUMHU
PEKOMEHIALMAMU 10 TUCLHUILINHE.

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunvl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOAUMOCTH OOYUYCHHSI CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3M0POBBSl  AyJANTOPHBIC 3aHATUS MOTYT OBITh 3aMEHEHBl WM JIONMOJHEHBI HM3yYeHUEM
MOJHOTEKCTOBBIX ~ JIEKIMW, MPE3CHTAlUWi, BHAECO- M  aAyJUOMATEPUATIOB B  JJIEKTPOHHOU
nHpopmanmonHo-oOpazoBarenbHoit cpene (QUOC) ynuBepcureta. MHAMBHIyaldbHBIC 3adaHUSA
MOAOMPAIOTCS B Q/IalITUPOBAHHBIX K OTPAaHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX IOCTYIMHOCTH IJii MHBAIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma AMCHUIUIMHBI I WHBATUAOB U JUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU
30POBBS pa3pabaThIBaeTCs WHANBUAYATHHO C YI€TOM O0COOCHHOCTEH NMCHUXO()U3NIECKOTO pa3BUTHS,
WHANBUIYATbHBIX BOSMOKHOCTEH M COCTOSHUS 37J0POBBS TAKUX 00yUYaIOLTUXCS.
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