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

HeiictBurenen: ¢ 21.07.2025 mo 14.10.2026 18 anpeIst 2025 T

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

«b1.B.08.03 CHHEKTPAJIBHBIE U CHEKTPOPAIJUOMETPUYECKHUE NTPUBOPbI»
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

KBanuukanus (CTeneHb) BEITYCKHUKA: HHKEHED
®opma 00yuyeHHS: OYHAS
I'on HabGopa (mpuema Ha oOyuenue): 2025

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

O0BeM: B 3aUETHBIX €IUHUIIAX: 8 3.€.
B aKaJIEMHYECKHUX Jyacax: 288 ak.d.

MockBa, 2025
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Pa3padoruukmu:
JHonent kadeapsl ONTUKO-3IEKTPOHHBIX TPUOOPOB, K.H. Enmn3apenko

A.C.

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)

Llenb ocBOeHHMsS] OUCHMIUIMHBI - (OpPMUpOBaHHE KOMIIETEHIMH y CTYIEHTOB B 00JacTu
OIITHUKO-3JIEKTPOHHOTO MPUOOPOCTPOCHUS U MPUBUTHE HABBIKOB U YMEHHUH ISl pean3aliiy MepBbIX
ATaroB pacuéTa W MPOCKTHPOBAHUS COBPEMEHHBIX ONTHUKO-3JICKTPOHHBIX HPUOOPOB M CHUCTEM
OpI/ICHTaI_II/II/I 1 HaBUT'AllUU ITOABUKHBIX HOCI/ITGJ'IGI\/JI, B HepBYIO 0qepe,ub, KOCMHUYCCKHUX JICTATCIIbHBIX
anmnaparoB

Banatm 1/13yquH51 AUCIUITIJIINHBI:

- (opMupoBaHHE Y CTYIEHTOB 3HaHUIl O pa3paboTke (YHKIMOHAJIBHBIX CTPYKTYPHBIX CXEM
ONTOTEXHUKH

- OCBOWTH CTYIEHTaMU TMOHATUH O MPUHIUNAX TOCTPOCHHUS U COCTAaBE CHEKTPAIbHBIX U
CHEKTPOPaTNOMETPUUECKUX TPUOOPOB;

- JaTh CTyJEHTaM 3HaHUS O KOMIIBIOTEPHBIX TEXHOJOTUSAX M MPOTPaMMHBIX CPEACTBAX
MIPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS;

- JlaTh CTY/JEHTaM HaBBIKM MCIIOJIb30BaHUS MPO(EeCCHOHANBHBIX MaKeTOB MPUKIATHBIX MPOrpamMm
JUIS TIPOEKTUPOBAHMS U KOHCTPYHPOBAHHSA ONTHYECKHX M ONTHUKOAIEKTPOHHBIX NPUOOPOB U
KOMITJIEKCOB U CUCTEM 3JIEKTPOHHOTO JOKYMEHTOO0O0pOTa.

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

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

[TK-3 CriocoGHOCTh K aHaJu3y, pacyery, MPOESKTUPOBAHUIO U KOHCTPYHUPOBAHHUIO B COOTBETCTBHH C
TEXHUYECKUM 3a/IaHHEM THUIOBBIX CHCTEM, NpUOOpOB, JeTajel M y3J0B ONTOTEXHUKH Ha
CXEMOTEXHMYECKOM U DJJIEMEHTHOM YypOBHSX, B TOM 4YHCJIE€ C HCIIOJb30BAaHUEM CHUCTEM
aBTOMAaTHU3HPOBAHHOTO IPOEKTUPOBAHUS

[TIK-3.1 Pa3pabateiBaeT (GyHKIIMOHATBHBIE U CTPYKTYPHBIE CXEMbI ONTOTEXHHUKH, OTPEIACISIET
¢buznyeckrue TPUHLHUIBI JEHCTBUSL YCTPOHCTB B  COOTBETCTBUUM C TEXHUYECKUMU
TpeOOBaHUSIMU C HCIOJIb30BAaHUEM TEOPETUUYECKUX METOJOB U MPOTPaMMHBIX CPENICTB
MIPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS

3Hamo:

IIK-3.1/3u1 OcHOBBI MPOEKTUPOBAHUS, KOHCTPYUPOBAHHS U MTPOU3BOJCTBA ONTHUECKUX
U ONTHUKO-3JICKTPOHHBIX NMPHOOPOB M KOMIUIEKCOB [IpMHIMIBI MOCTPOCHUS U COCTaB
ONITUYECKHUX M ONTUKO-3JIEKTPOHHBIX IPUOOPOB M KOMILIEKCOB

Ymems:

[IK-3.1/¥Ym1 Hcnonp3oBarh mpoecCHOHANbHbBIE MaKeThl MPUKIAAHBIX MPOrpamMmM s
NPOEKTHUPOBAHUS U KOHCTPYUPOBAHUS ONTHUYECKUX M ONTHKO-JIEKTPOHHBIX MPHUOOPOB U
KOMIUIEKCOB M CHCTEMBbI 3JIEKTPOHHOTO JOKYMEHT0000opoTa Pa3pabarsiBaTh OT/AEIBHBIC
OporpaMMbl U TOANPOTPAMMBI JUIS PEILICHUS Ppa3IMyHBIX 3a7ad MPOEKTHPOBAHUS,
KOHCTPYMPOBaHUS, HCCICJOBAaHUS W KOHTPOJS ONTOTEXHUKH, ONTHYECKHX U
OTITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMILIEKCOB

Bnaoemw:

[IK-3.1/HBl MeToaukoii 3HEPreTMYECKOro pacyera THUIIOBBIX CHCTEM, MPHUOOPOB,
JeTaneii W y37OB ONTOTEXHUKM C ydeToM TpeboBaHMH K Tapamerpam u
XapaKTepUCTUKAM IPUEMHHUKOB U3ITyYCHHS

[1K-3.2 PaccuuTbhIBaeT, BU3yaIU3UPYET U MOACIUPYET ACHUCTBHE ONTUYECKUX DJIEMEHTOB U
CUCTEM C  HCIOJb30BAHUEM  CIELUUATU3UPOBAHHOTO  IMPOTPAaMMHOrO  oOecIedeHus,
oOpabaThIBaeT U aHATU3UPYET PE3YJIbTaThl pacyeTa ¢ UCMOIb30BAaHUEM CHEIHAIU3UPOBAHHOTO
MIPOTPaMMHOTO 00ECTICUEHUS

3name:
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[1K-3.2/3u1 OcHOBBI MPOEKTUPOBAHUS, KOHCTPYUPOBAHUS U MTPOU3BOJCTBA ONTHUECKUX
U ONTHKO-IEKTPOHHBIX MPHOOPOB M KOMIUIEKCOB.IIpUHIMIBI MOCTPOEHHUST U COCTaB
ONITUYECKHUX M ONTUKO-3JICKTPOHHBIX IPUOOPOB M KOMILIEKCOB

Ymems:

[IK-3.2/Ym1 Hcnonb3oBarh mpoecCHOHANbHbBIE MaKeThl MPUKIAAHBIX MPOrpamMmM s
NPOEKTHPOBAHUS M KOHCTPYMPOBAHUS ONTHYECKUX U ONTHKOIJIEKTPOHHBIX MPHOOPOB U
KOMILIEKCOB U CHCTEMBI 3JIEKTPOHHOTO JOKyMeHTooOopoTa.Paborars ¢ 6azamu JaHHBIX
U UCTOYHUKaMU uH(popManuu. [IponM3BOIUTH KOMIBIOTEPHOE MOJAEIHPOBAHUE C
UCIIOJIb30BaHMEM METOJIOB CHCTEMHOIO MOAXO/Aa JUIsi MPOTHO3UPOBAHHUS ITOBEICHUS,
ONTUMH3AIMU W U3y4YeHHS (PYyHKIIMOHMPOBAHUS pPa3pabaThIBAEMBIX ONTHUYECKUX U
OIITUKO-3JICKTPOHHBIX MPUOOPOB, KOMIUIEKCOB M HX COCTAaBHBIX 4YacTedl C ydeToMm
UCTIOJIb3YEMbIX TEXHOJIOTUN TPOU3BOACTBA M COOPKHU

Braoemy:

[1K-3.2/HB1 WHXEeHEpHBIMH METOAMKAMU pacueTa THIOBBIX CHCTEM, IPHOOPOB,
JeTanel u y3JI0B ONITOTEXHUKHU

I[IK-5 CnocobGen aHanmu3upoBaTh HAyYHO-TEXHWYECKYIO HMH(POpMANUiO 1O  pa3paboTke
OIITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMIUIEKCOB TUCTAHITMOHHOTO 30HIUPOBAHUS 3EMITH

[1K-5.1 Brnageer Hay4HO-TeXHUYECKOI nH(popManueit B obiactu ucnonszoBanus OOC 133
3uamo:

[TK-5.1/3a1 OOmmii Kypc TEXHUYECKOTO AHTJIIMICKOTO SI3bIKa B OOJIACTH ONTHYECKOTO
puOOPOCTPOEHUS, ONITUYECKUX MATEPUATIOB U TEXHOJIOTHI

[1K-5.1/382 OcHoBHBIE 00acTh U crieluprKa MPUMEHEHUS ONTOTEXHUKH, ONITHYECKUX
U ONITUKO-3JIEKTPOHHBIX MPUOOPOB U KOMILIEKCOB

Ymemu:

[IK-5.1/¥YmM1 YMmerh paborath ¢ Hay4yHO-TEXHHYECKOW HMH(OpMAIUe, POBOAUTH
NMATeHTHBI TMOUCK, paboTaTh ¢ HAYYHO-TEXHUYECKUMHU TEKCTaMH, HCIIOIb3Ys
CTaHJapTHBIE TEKCTOBBIC U TpaduyecKue MporpamMmsbl st 0hOpMIICHHS JOKYMEHTAIUH,
NPUMEHATH CIPaBOYHBIE MaTrepuaibl, B TOM 4YHCJIE€ HAa WHOCTPAHHOM S3BIKE,
NPEICTaBIATh MaTepuanbl Ais O(QOpMIICHUS IMAaTEHTOB, TOTOBUTh K ITyOTUKAIIUU
HAay4YHbIE CTarTbl ©  OQOPMIISITH  HAYYHO-TEXHUYECKHE  OTYETHI, IEPEBOAUTH
HAyYHO-TEXHUYECKUE  TEKCTHI, COCTaBISATh  HAYYHO-TEXHHUYECKHUE  OTYETHl U
MOSICHUTETHHBIE 3aITUCKU

Braoems:

[1K-5.1/HB1 BnageTs MeTOIaMU TIOWCKA M aHAIM3a HAYYHO-TEXHUYECKOW MH(pOpMaIUu
00 OTEUEeCTBEHHOM U 3apy0eKHOM ONBITE IO pa3pabOTKe ONTHYECKUX U
OIITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMILIEKCOB; BIAJETh CIIOCOOAMU IMpEACTaBICHUS
uHopMaIMu B CHCTEMaTH3WpPOBaHHOM BHe, TpeOyemoMm ¢dopmare, odopmicHHEM
HAy4YHO-TEXHUYECKUX OTYETOB, BIAJETh HABBIKAMU COCTABJICHMS IUIAHOB IIOWCKa
Hay4YHO-TEXHUYECKON nHpOpMaIK N0 pa3paboTKe ONTUYECKUX U OMTUKO-IEKTPOHHBIX
MPUOOPOB M KOMITJIEKCOB.

[1K-5.2 Inanupyer npuMEeHEHUE CUCTEM JUCTAHIIMOHHOTO 30HAUPOBAHUS 3EMJITU
3Hamo:

[1K-5.2/3u1 ®usnueckas u npukiaaaHas ontuka. OCHOBHbBIE TOCTHXEHUS U MPOOIEMBI
COBPEMEHHOM ONTOTEXHUKH, 00ECIICUYMBAIOIINE MOJCPHU3AIMIO SKOHOMUKU U Pa3BUTHE
dyHnaMeHTaNbHOW M NpUKIaTHOW Haykd. OCHOBHBIE THUIBI, XapaKTEPUCTUKU
ONTUYECKUX M ONTUKO-IEKTPOHHBIX CHUCTEM JAMCTAHLMOHHOIO 30HIMPOBAHUSA 3EMIIH,
sNeMeHTHas 0a3a ONTO-TeXHUKU. [IpHHLIMIBI TOCTpOeHUS W (PYHKIHOHUPOBAHUS
SNEKTPOHHBIX M  ONTHKO-IEKTPOHHBIX NPUOOPOB M CHUCTEM AMCTAHIIMOHHOIO
3oHAMpoBaHus 3emin. OOmMHA Kypc TEXHHUYECKOTO AHIIMHCKOTO si3bIKa B 00JacTu
ONITUYECKOTO PUOOPOCTPOCHHSI, ONITHIECKUX MAaTepUAJIOB M TEXHOJIOT U
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Ymems:

[1K-5.2/Ym1 PabGotaTh ¢ TEXHHMYECKUMH TeKCTaMH. Mcrmonp30BaTh CTaHAApTHBIC
TEKCTOBblE U  Tpaduyeckue mporpamMmbl s odOpMIIEHHS  JOKyMEHTAIUH
AHanM3upoBaTh COCTOSHUE W TEPCHEKTHBBI Pa3BUTHsS ONTOTEXHUKU B IEJIOM U €€
OTHENbHBIX HampasieHud. [lpumeHars crnpaBoyHble Marepual. [IpencraBisaTh
Marepuanbl Uis oQOpMIIEHUS MAaTeHTOB, TOTOBUTh K IYONWKAallMUM Hay4YHbIE CTaTbU U
oQopMIIATh Hay4yHO-TeXHUYecKkue oTuyeThl [lepeBoauTh HayuHble TeKcThl. Mckarhb
MAaTeHTHYI0 U Hay4HO-TeXHHUYecKyro uHGpopmamuio. COoCTaBisATh HAYYHO-TEXHUYECKHE
OTYETHI ¥ MOSICHUTENIbHBIE 3aUCKH

Braoemy:

ITIK-5.2/HB1 HaBblkamMu MoucCKa W WM3BJICUCHHS HYXHOW HH(pOpManuu 1mo pa3paboTke
OTITUKO-3JICKTPOHHBIX TPHOOPOB U KOMIUIEKCOB IUCTAHIIMOHHOTO 30HJAUPOBAHUS 3€MITU
B aJalITUPOBAHHBIX UCTOYHHUKAX PA3IMYHOTO THUIIA.

[1K-5.3 Ananusupyer CTpyKTypHble W npuHIUnuagbHbie cxembl OOC [[3, ux 3IeMEHTHYIO
0a3y, pazpabarbiBaeT U BHOCHUT TIPEIIOKEHUS 110 MofiepHu3anmu koHcTpykiuu OOC J133.
3namu:
[1K-5.3/301 ®usnueckas W mpukiagHas onTuka. OCHOBHBIC THIIBI, XapaKTEPUCTUKH
ONTUYECKUX M OINTUKO-3JIEKTPOHHBIX CHUCTEM AMCTAHLIMOHHOTO 30HIWPOBAHUSA 3€MIIH,
aneMeHTHass 0a3a onrTo-TexHuKu [IpuHIMIBI mocTpoeHUs U (QYHKIIMOHUPOBAHHUSA
JNIEKTPOHHBIX W  OINTUKO-’JIEKTPOHHBIX MNPUOOPOB M CUCTEM JUCTAHIIMOHHOTO
3oHaupoBaHus 3emiu. OOmui Kypc TEXHHYECKOTO AHIIIMKACKOTO s3bIka B 00JacTH
ONTUYECKOTO MPUOOPOCTPOEHUS, ONITUYECKUX MAaTEPUAIOB U TEXHOIOTUN
Ymemns:

[1K-5.3/Ym1 PabGortaTh ¢ TeXHHMYECKUMH TeKCTaMH. Mcrmonp30BaTh CTaHAApTHBIC
TEKCTOBbIE W  rpaduyeckue TmporpamMmbl s OQOpMIICHUS  JTOKyMEHTAIWH.
AHaIM3UPOBaTh COCTOSIHUE M TEPCHEKTUBBI PA3BUTHUSI ONTOTEXHUKHA B IIEJIOM U €€
OTNICJIbHBIX ~ HampaBiieHW. [IpumeHsATh copaBouHble Marepuanbl. [IpencTaBisTh
MaTeprasibl Uil 0OpPMIICHHUS TATEHTOB, TOTOBUTH K MYOJIMKAIlMU HAy4YHBIE CTaThU H
0hOpMIISITh HAyYHO-TEXHUYECKHE OT4eT. llepeBoauTh HayuyHble TEKCTHL. McKarh
MaTEeHTHYI0 M Hay4YyHO-TeXHWYEeCKyto uHpopmarmio. CoCcTaBIATh HAYYHO-TEXHUYCCKHE
OTYETHI U NMOSICHUTENLHBIE 3aITHMCKH

Brnaoemw.:

ITIK-5.3/HB1 HaBblkamMu Mmoucka W WM3BICUCHHS HYXHOW WHpOpManuu 1mo pa3paboTke
OTITUKO-3JICKTPOHHBIX TPHOOPOB U KOMIUIEKCOB TUCTAHIIMOHHOTO 30HJAUPOBAHUS 3€MITU
B aJalITUPOBAHHBIX UCTOYHUKAX PA3IIMYHOTO THIIA,

3. Mecto aucuumimabl B cTpykrype OII

Jucuummaa (Moxynb) B1.B.08.03 «CnexrpanbHble M CHEKTPOPAIHOMETPHUUECKHE MPUOOPHD»
OTHOCHUTCS K (hOPMHUPYEMOI ydacTHHUKAMHU 0Opa30BaTEIbHBIX OTHOIICHHW YacTU 00pa30BaTebHOM
IIporpaMMBbI U u3ydaercs B ceMectpe(ax): 9, 10.

B nmpomecce wu3ydeHHs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K pEUICHMIO THUIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHeix @OI'OC BO wu  obOpasoBarenbHO
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI
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1bHas pabora

(M€ 3aHATHUA
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CHBI)
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5. Conepxanue 1M CUUILTAHBI (MOYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAOTCSI)

—_ Q
< A o
= 5 |8 3 =
= = a |[E v
o o 20 o
[+ < E’§ o QM
o | o | 2 |=E 3
HaumenoBanue pasziena, TeMbl 2 2 2|29 <
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S| ¢ |5 |28z
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s |S || 2 |§gF5
33 = (=9 8 |[E® 9 &
m IR |F|O |Esatr
Pa3gea 1. pagnomerpunyeckue 41| 18| 12| 11| IIK-3.1
MeTOAbI HCCIeT0BAHUM [K-3.2
NMPOTSAKEHHBIX 00bEKTOB [IK-5.1
Tema 1.1. Beenenue. BoproBsie 41| 18| 12| 11| MK-5.2
aBTOMaTU4YeCcKHe HHPPAKPACHBIE [IK-5.3
pagroOMeTphI
Pasnen 2. onTuyeckue u 66 14| 20| 32| IIK-3.1
CIIEKTPaJIbHbIE METOAbI [IK-3.2
HCCJICJOBAHUIT M IPUOOPHI 1J1s1 [IK-5.2
HX peajin3anumn IIK-5.3
Tema 2.1. BBeneuue 15 4 11
Tema 2.2. [IpusmeHHbIe 26| 10 6| 10
CHEeKTpabHbIE TPUOOPHI
Tema 2.3. CnekrpanbHbIe 25 41 10| 11
puOOpPHI ¢ TUPAKITIOHHON
peleTKon
Pasnen 3. boproBbie 33| 12| 12 9| IIK-3.1
aBTOMATHYeCKHUe [IK-3.2
CIIEKTPOPAANOMETPHI [IK-5.2
Tema 3.1. mpuGops! 33| 12| 12| 9| TIK-53
JUCTAaHIIMOHHOTO 30HAMPOBAHUS
Pasnen 4. CnnektpajibHbIe 85| 24| 24| 37| IIK-3.1
NPUOOPHI C BBICOKOMH [1K-3.2
paspeniawieii cnocoOHOCTbIO [1K-5.2
Tema 4.1. uaTEpEPEHIIMOHHBIE 23 12| 11| IIK-53
pUOOPHI C BHICOKOH
pasperniaomneii crrocoOHOCThIO
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Tema 4.2. CnexTpanbHble 391 18| 12 9
pUOOPHI C CETEKTUBHOM

MOIYISALHUEH

Tewma 4.3. npyrue TUIBI 23 6 17
CIEKTPaJIbHBIX TPUOOPOB

Hroro 225| 68| 68| 89

5.2. Conep:kanue pa3aesioB, TeM JUCHHUILUIMH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pas3zoen 1. padouomempuueckue memoovt Ucc1e008aHUIL RPOMANHCEHHBIX 00bEKMO8

Tema 1.1. Beeoenue. bopmosvie asmomamuueckue UHGPAKpacHvie paouomempol

Beenenue. Mucrpykrax.boprosoii aBromarnueckuii paguometrp(bAP),HazHauenue,

JIBA OCHOBHBIX THUIIA KOHCTPYKIMH. METOJbl YCTAHOBKM HAa KOCMHYECKHUX JIETAaTEJIbHBIX amnmaparax
(KJIA). HdononaurenbHble TpeboBaHus K KoHCTpYKunu BAP Ha KJIA. CTpykTypHas cxema
ynpaBieHusl uaeanbHoro paguomerpa u BAP ¢ omopubiM kaHamoM. TpeGoBaHUS K KOHCTPYKIIMU
ornopHoro u3nydarenss BAP. Ympasnenuss UK BAP ¢ yderom u3nmyueHus BHyTpeHHEro ¢oHa H
CEJIEKTMBHOIO paauomerpa. MeTonbl CKaHUpOBaHUS B y3KomoibHOM bBAP, mapamerpsl
CKaHUPYIOIIETO yCTpoiicTBa. OCOOEHHOCTH KOHCTPYKITUH MIUPOKOIOIBHOTO BAP.

Pa3zoen 2. onmuueckue u cnekmpaibHvle Memoobl UCCAEO008AHUIL U NPUOOPBL 0J1A UX Peanu3ayuu

Tema 2.1. Beeoenue

METONbI CIIEKTpajbHOro aHanusza. Kimaccudukanusi crekTpanbHbIX INpuOopoB. OnTudeckas cxema
CIEKTPAJILHOTO YCTPOMCTBA C CENEKTUBHOMN (PUIIBTparuei.

Tema 2.2. IIpusmennvle cnekmpanbHble npubopbl

OCHOBHBIE XapaKTEPUCTUKU CIEKTPaJbHOW MNpU3Mbl. BuAbl NPU3MEHHBIX CHUCTEM. Marepuaisl
npu3Mbl. CxemMbl IPU3MEHHBIX MOHOXpOMaTopoB. PacueT cnekTpanbHOro npudopa Ais U3MepeHHs
TeMIIepaTypbl aOCOIIOTHO YEPHOTO Tea

Tema 2.3. CnexmpanvHule npubopsvl ¢ OUGPAKYUOHHOU peulemxo

TUIOCKasi OTpakarenbHas audpakipoHHas pemeTka. [IpodmimpoBaHHBIE pEIIETKH, ammaparHas
(GyHKIUSI, OCHOBHBIE XapaKTEPUCTUKU. 3epKaTbHBIE MOHOXPOMATOPHI C TUIOCKOH OTpaKaTelbHOM
mudpakoHHOH pemeTkoi. Criektporpad ¢ miockoi nudpakImoOHHONW PEIIETKOM.

Pa3zoen 3. bopmosvie agmomamuueckue cCneKmpopaouomempul

Tema 3.1. npubopvl OUCMAHYUOHHO20 30HOUPOBAHUS

Ha3HaYeHHE U  CTPYKTYpHas cxXemMa OOpTOBOIO  aBTOMATHYECKOTO  IMEKTPOpaguoMeTpa
(BAC).Pa3pemenne u cnekTpaiabHbId JUana3oH, MPene pa3pelieHus] B JUIMHAX BOJH U BOJIHOBBIX
yrcnax. Hepretuueckuil pacuer BAC. DHepretuyeckoe ypaBHeHue . [locnenoBareabHOCTh BbIOOpa
[IapaMeTPOB U NIPOBEJEHUS pacyeTa.
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Pa3zoen 4. CnekmpanvHhvle npudopsl ¢ 8b1COKOIU paspeutarouieii CnoCoOOHOCHIbIO

Tema 4.1. unmepgepenyuonHvle npubOPsI ¢ BbICOKOU paspeuaroujeit ChoOCOOHOCMbIO

OCHOBHBIE XapaKTEPUCTUKH IUTaCTUHKU JltoMMmepe-Tepke u smenona Maiikenbcona. OCHOBHbIE
tunsl uaTephepomerpoB Padpu-Ilepo (UPII). ITnockonapannensusiii UPII 1 ero xapakTepuCTUKH
(ITN®IT) . Kimunoroit UDIT u ero xapakrepuctuku (KU®DIT). Mynbrumiekc-uarepdepoMerp
(MU®DIT). Cdepuueckuit M®DII. Cxemsr ycranoBku HW®DII B cmekrporpade. OcCHOBHBIC
xapakrepuctuku MDII. nemenrtapnas teopus @yposecnekpomerpa (PCII). 3aBUcUMOCTh N3MEHEHUS
BEJIMYMHBI IOTOKA Ha BBIX0JIe MHTEp(depomeTpa MaiikebcoHa OT ABHKECHHUS TIOABHIKHOTO

Tema 4.2. CnekmpanvHovle npudopwvl ¢ CeleKMUBHOU MOOYIAYUel

Pacuer ocHoBHbIX mnapamerpoB U xapakrepucTuk @PCII.OrpanndeHuss Ha pa3pellarollyro
cnocobHocts PCII m3-3a yrIoBOro mMoist ¥ TOYHOCTH HM3TOTOBIICHUS 3€pKall MHTEpepoMeTpa.
CTpyKTypHBIE CXEMBI CHCTEM CTa0WJIM3alMM CKopocTh moaBmxkHOro 3epkana PCIL.Onruyeckue
cxemsl OCII qa KJTA.

Tema 4.3. Opyeue munvi cnekmpanbHbix HpUbOPos

Marpuunsle npubopsl sazepHble MpuOOpbl. CHEKTPOMETPHl € IMACCHBHBIM  pagHallMOHHBIM
OXJIQXICHUEM PJIEMEHTOB KOHCTPYKIUH MpUOOpa

6. Illopsi1oK NpoBeIeHUsT MPOMEKYTOYHOM aATTeCTALIUMN

[Topsimox  mpoBeACHHUS TMPOMEKYTOUHOM  aTTeCTalMl  pPervIaMeHTUPYETCS  JIOKAJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- ITlonoxenuemM o Qopmax, MEPUOTUUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTanud OOy4aroUIMXCcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIETO 00pa3oBaHWs — IporpamMmmam OakallaBpuara, mporpamMmam CIEeHUalIuTeTa, MporpaMmam
MarucTparypbl B (peaepanbHOM TOCYIapCTBEHHOM OIOIKETHOM OOpa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadum»,
1.6 «Opranuzaius v NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecraluu OOydyarolmuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs M JHUCTAHIUOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (QeneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BaTE€IbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nuu M KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem S0 u JJOT».

Hpomeofcymowaﬂ ammecmayust. 3K3aM€H, 9 cemecmp.

Ilpomesxcymounas ammecmayus. Ixk3amen, 10 cemecmp.

[Ipu opranuzanuu M NpoBEeIEHUU MPOMEKYTOUHON aTTECTAlluU, UCXOs U3 MEepeyHs MIaHUPYEMBbIX
pe3yabTatoB OOy4YeHHUS MO JIUCHUIUIMHE (MOAYJIO), MO KaKJO0M KOMIIETEHIMH WM CBA3aHHBIM
HECKOJIbKMM KOMIETEHLIUSM, B (()OPMUPOBAHUU KOTOPBIX YYacTBYeT yueOHasi IUCHUIUIMHA (MOIYIb),
kadenpoit  popmupyrorcsi (HOHJ OIEHOYHBIX CPEACTB K 93K3aMEHY (COOTBETCTBEHHO —
mudepeHIUPOBAaHHOMY 3a4ETy WJIH 3a4€Ty):

- NPUMEPHBIN MepeyeHb BOMPOCOB K 3K3aMEHY JJiS OLIEHHWBAaHUS Pe3yJIbTaToB OOy4eHHUS B BUJC
SHAHUN. Tlpu 5ToM, 3a KaXIbIM BOIPOCOM B CKOOKAaxX YKa3bIBAIOTCA(ETCS) KOMIICTCHIMH(S),
YpOBEeHb CHOPMHUPOBAHHOCTH KOTOPHIX(0H) OyJIET OILICHUBATHCS;
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- MPUMEPHBIA TepeueHb MPOCThIX MNPAKTUYECKUX KOHTPOJIBHBIX 33JaHUA K JK3aMEHy s
OIICHUBAHUS PE3yJIbTaTOB OOy4YCHHS B BUJIC VMEHUMA. [Tpu 5TOM, 32 Ka)XIbIM 33JJaHUEM B CKOOKax
YKa3bIBAIOTCA(ETCA)  KOMIETCHITMHU(SI), YpPOBEHb C(HOPMHUPOBAHHOCTH  KOTOPBIX(O¥)  Oymer
OLIEHHBAThCS;

- TIpUMEpHBIA MepeyeHb KOMIUIEKCHBIX MPAKTUYECKUX KOHTPOJBHBIX 3aJaHUIl K SK3aMeHy IS
OIICHUBAHUS PE3yJIbTaTOB OOy4YeHHsS B BHIIC BHAI[EHI/IPT. NPy 3TOM, 32 KaXIbIM 3aJlaHUEM B
CKOOKaX yKa3bIBAIOTCA(ETCA)  KOMIIETEHIIUU(S), YPOBEHb C(HOPMHUPOBAHHOCTH KOTOPHIX(0if) OymeT
OLIEHHBAThCS;

Jl5ig mpoBeeHUs IPOMEKYTOUHOM aTTecTaluu, UCX0s U3 COPMUPOBAHHBIX MepeuHel (BOIPOCOB K
sk3ameny, npocthix [1K3, kommiekcHbix [1K3) ¢popmupyrorcs 6uneTsl K sk3amMeHy (COOTBETCTBEHHO
- nud. 3a4eTy UM 3a4eTy).

CdopmupoBaHHbIC TTEpedHH (BOMPOCH K dk3ameny, npocteie [1K3, xommnekcubie 11K3) gomkHbI B
COBOKYITHOCTHU OXBaTbIBaTb BCE€ KOMIETEHIIMM U 3asBICHHBIC B MPOrpaMMe OCHOBHBIE Pe3yIbTaThl
oOyuenus o aucruiuinHe (Moayno) Ha yposHe 3HATDH, VMETD, BJIAJIETD.

bunersr GopMupyroTCS Cly4aiiHOW BBIOOPKOW W3 TMPHUBEICHHBIX BBHINIC TEPEYHEH, a HMTOTOBBIN
pe3ysabTaT OLEHUBAHUS COOTHOCUTCS Ha BECh 3asBICHHBIM B MpOrpaMMe MEepedeHb pe3ysibTaToB
00ydYeHHUsI IO JUCITUTIIMHE (MOIYITIO).

Kaxxnpiii Onier BKIIIOYAET:

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

2. Tlpoctoe mpakTHuecKoe KOHTPOJIbHOE 3a/laHue Ui OLECHUBAHUS Pe3yJbTaToB oOy4YeHUs! B BUJE
YMEHUY;

3. KoMruiekcHOe MmpakTU4YecKoe KOHTPOJIbHOE 3a/laHue JUIsl OLICHUBAHUS PE3yJIbTaToB OOyueHUs B
suze BJIAJIEHU.

MeTtonuka oleHUBaHUs: IPU NMPOBEICHUHN POMEKYTOUHOM aTTecTalnu, Kak MpaBuio, IPUMEHseTCs
cpenHee apudMeTHYecKoe 3HAYCHHs! OLIEHOK, MOMYYEHHBIX 3a KaKIbli 3J€MEHT OLECHUBAaHMUS,
yKa3aHHBIN B OmiteTe (BOMPOC U J1BA MPAKTUYCCKUX 3a/IaHHS).

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

[Ipu npoBegeHMM OLIEHMBAaHUS 10 BONpPOCAM M 3aJaHUSIM, yKa3aHHbIM B Ouiere, B XoJe
MIPOMEKYTOYHON aTTeCTallu, IPENo1aBaTeslb MOXKET YUUTHIBATh PE3yIbTaThl TEKYIIEr0 KOHTPOJISL.
VYcraHaBnUBAIOTCA — CIEAYIOLIME MIKaJbl OICHMBAHMS YpPOBHEM OCBOEGHHMS  KOMIETEHIIMIA,
MIPEAYCMOTPEHHBIX paboueld mporpaMMoi MpH TMPOBEACHHUH 3K3aMeHa U AuddepeHIInpOBaHHOTO
3ayera:

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

«BA3OBDBII» - BeIcTaBMIsIETCS OLIeHKA - 4 «XOPOILOY, ecin cpentee apudMeTHIECKOE 3HAYCHHE
OIICHOK I10 JIEMEHTaM KOHTPOJI HAaXOIUTCSl B UHTEpBaje ot 3.5 - 4.4;

«[TOPOT'OBBIl» - BeIcTaBasgETCS oneka - 3 «YAOBJIETBOPUTEJIBHO», ecnu cpennee
aprupMeTHIECKOE 3HAYCHHUE OLICHOK I10 JIEMEHTAaM KOHTPOJIS HAaXOAUTCS B MHTEpBasie oT 2.5 - 3.4,
<<HEI[OCTATO‘IHBII>T» - BeicTaBisieTcs oueHka - 2 «HEYIOBJIETBOPUTEJIBHO», ecnu cpennee
apudmeTnyeckoe 3HaYeHHE OIIEHOK I10 3JIeMEHTaM KOHTPOJIs MeHee 2.5.

[Ipu npoBeneHuy 3aueTa: €ciid JOCTUTHYT OJMH U3 MOKa3aTeNei:

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

7. OnleHOYHbIE MATEPUAJIbI TEKYLIEr0 KOHTPOJIA

8. OueHo4HbIe MaTepHAJIbI IPOMEKYTOUHOM aTTeCTAUM
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9 cemecmp, Ixk3amen
Konmponupyemvie /K I1K-3.1 IIK-5.1 IIK-3.2 IIK-5.2 [IK-5.3
Bomnpocsei/3ananus:

1. HayuHo-TexHnuyeckue 51 HapOJHO-XO351ICTBEHHBIE 3a/1a4y, peliacmble
PaguOMETPUYECKUMU KOMILIEKCAMU

2. boproroit aBromarmueckuii UK pammomerp (BAP), HazHaueHuwe, 1Ba OCHOBHBIX THIIA
KOHCTPYKIIMM B 3aBUCHUMOCTH OT Ha3HaueHuss. Metonel ycranoBku Ha KIJIA. T3 mnpu
npoekTupoBaH bAP(0CHOBHBIE MOMEHTHI), JOTIOTHUTEIIbHBIE TPEOOBaHMS K KOHCTPYKIIMH BAP Ha
KJIA

3. CrpykrypHas cxema u ypaBHeHue wuneansHoro MWK pammomerpa. TpeOoBanus
KOHCTPYKIIMHM OIIOPHOTO M3JTy4aTels.

4. YpaBuenune MK BAP c yueTtom nznmydenust BHyTpeHHero ¢hoHa Ha Beixoqe bAP.
5. YpaBHEHHE CENEKTUBHOTO PaAuOMETpa.

6. Meronpl CKaHUPOBAHHUA B Y3KOMOJIBHOM paJUOMETpE, MapaMeTpbl CKaHHPYIOIIETO
yCcTpoiicTBa 1 0ocodeHHoCTH pacyeTa st bBAP KJIA.

7. KoHcTpykTuBHas cxemMa ontuyeckoro kaHana BAP. OcoOGeHHOCTH KOHCTPYKIMU
mupoxononasHoro AP.

8. Bugel OC u 11U, npumensiembie B BAP. Biusinue cenexrusnoct OC u [1M Ha TouHOCTH
9. CtpykTypHas cxema ¥ 0COOEHHOCTH, KOHCTPYKITUH AIEKTpOoHHOTO KaHaia bAC.

10. Tounocts u3mepenus sipkoctu MM ¢ momompio BAP. MakcumanbHO J0OMyCTHMAst
omuoOKa U ee cocrapisomue. Meron pacuera HEOOXOAMMOIO OTHOIICHUS CUTHAJ/IIYM Ha BBIXOJE
BAP Bcnenctue TpeGoBaHU K TOUHOCTH.

11. Kanu6poska (rpagyupoBka) BAP. Ilpuuunsl. Jlaboparoprass u GopToBas KaauOpOBKa.
Kamu6poBounsie rpaduk, cxema yCTaHOBKH JJIs1 JabopaTopHoit kannOpoBku BAP.

12. DOmueprernueckuit  pacuer BAP u  BAC. DOnepretuueckoe  ypaBHEHHUE.
[TocnenoBarenbHOCTH BEIOOpA MTAPaAMETPOB U MPOBEJCHUS PacyeTa.

13. BAC, Ha3HaueHue W CTPyKTypHas cxema. Pa3pelieHue M CHeKTpajbHbIA JHAINa30H,
npenen pa3pelieHuss B JJIMHAX BOJH M BOJIHOBBIX uuciax. Dusmueckue NPUHIUNBI MOTYUYEHHS
CHEKTPOB(AUCTIEPTUPYIOMIETO yCTPONCTBA): NU(PPAKIIMOHHBIA MOHOXPOMATOp U KBAaHTOMET,
(UIBTPOBBI MOHOXPOMATOP M METOJ YaCTOTHOW MHTEPHEPEHITMOHHON MOTYIISIIIHH.

14. OC mudpakiimOHHOrO MOHOXPOMATOpa U MX OLIEHKA C TOYKHU 3PEHUs 1eIeCO00Pa3HOCTH
npumenenus B BAC.

15. Ontuyeckue xapakrepuctrku smenerra u ero pacuer. OC BAC g UC3 Kocmoc-45.

16. UOCII. IlpeumymectBa MDCII nepen mieneBbIM MOHOXPOMATOPOM M KBAaHTOMETPOM.
[TpunmunuaneHas cxema OCII.
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17. Onemenrapnas teopus OCII: 3aBUCUMOCTP M3MEHEHUS BEIMYMHBI MOTOKA HA BBIXOJIE
untepdepomerpa MaiikeabCoHa OT ABMKEHUS MOJBUKHOTO 3epKaia HHTepdepoMeTpa.

18. Pacuer ocHoBHBIX mapameTpoB u xapaktepuctuk DCII: anmaparHas QyHKIUS U €€
OIIpENIETIEHUE C TOMOIIBIO CIIEKTPAJIBHOTO Mpezea paspemieHnusa. OrpaHndeHHs Ha pa3pellarolryro
cnocobHocTh OCII u3-3a yrinoBoro mnoist HHTEpHepoMeTpa U TOYHOCTH U3TOTOBJICHUS 3€pKall.

19. TpeboBaHMs K KOHCTPYKIUH MOABMXHOTO 3epkasia OCII.
20. OC oreuectBeHHbIX 1 3apy0exxkHbx OCIIT Ha KJIA(BAC ¢ pedepeHTHBIM KaHAIOM).
21. CTpyKTypHBIE CXEMbI CUCTEM CTaOMIM3alUU CKOPOCTH MoABHKHOTO 3epkana DCIIL.

22. CHeKkTpoMeTpbl C NACCHBHBIM pPaJUallMOHHBIM OXJaXKACHUEM OJIeHA, MOAYISTOPOB,
YyBCTBUTEJBHBIX I0manok I1H.

23. OC cnekTpopaauoMeTpoB ¢ (WIBTPOBBIM MOHOXPOMATOpPOM U PaJMAIMOHHBIM
OXJIAXKICHHUEM.

24. Cxema paanomerpudecknx kommuiekcoB MC3 Meteop-IIpupona.
25. TenOBU3HOHHBIE CUCTEMBI JUIsl KApTOTrpadupOBaHUs 36MHOI TOBEPXHOCTH.

26. Pacuer OTHOIIEHUS CUTHAJ/IIYM B CIEKTPOPAIMOMETPAX, PabOTAIOIIMX 110 TOYECYHBIM U
npotskeHHbIM .

27. PacueT npeneapHbIX 3HAYEHUH TOPOTa YyBCTBUTEIBHOCTH CIIEKTpOodoTOMETpA.

28. Pacder OTHOIIEHHWs CHUTHQJI/IIyM B CHEKTpodOTOMETpax , HCIHOJB3YIOIIHUX
MOCJIEIOBATENbHBIN U MapalljIebHbIN aHAU3 MOJIsl U3TyYEHUS.

29. OC cnekrpooTOMETPOB.

30. CnexTpopaauoMeTp JUisi TEPMUUYECKOTO 30HAMPOBAHUS BBICOKMX cloeB (35-80 km)
arMocdepbl 3emiu.

10 cemecmp, Ix3amen
Koumponupyemvie M/IK: 11K-3.1 IIK-5.1 I[1K-3.2 [IK-5.2 [IK-5.3
Bonpocsl/3ananus:
1. dusznyeckue OCHOBBI ISl TEPMUYECKOTO 30HIUPOBAHUS aTMOCHEpPHI C TOMOIIBIO
ONTUYECKUX MPUOOPOB.
2. Knaccuguxkanus CII. OCHOBHBIE XapaKTEPUCTHKH.
3. Ocob6ennoctu OC CII.

4. Ilpuzma kak aucneprupyromuii aneMeHT CII. OCHOBHBIE XapaKTEPUCTHUKHU.

5. Ilpuzmenssrit Monxpomarop. OCHOBHBIE TapaMeTpsl IpUOOpA.
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6. A® monoxpomaropa. CrnocoOsl onpenenenus AD.
7. Cnexrporpad npusMeHHbIH. OCHOBHBIC XapaKTEPUCTHKHU.
8. Buapl npu3MeHHBIX CUCTEM, UX HA3HaUYCHHE. Marepuaibl MpU3M.

9. VYmoBas u JWHEHHAs JUCHEPCHUU. YmioBoe yBenuueHue TmpusMbl. KpuBusHa
CIIEKTpalbHbIX JIMHUH. Pa3zpemieHue.

10. CxeMbl NPU3MEHHBIX MOHOXPOMAaTOPOB.

11. AudpaxnuonHas pemeTka. Buabl pemeTok, IoIy4eHue CrieKTpa, TapaMeTphl.
12. Tndpakunonnsiii CI1 1 ero 0CHOBHbBIE XapaKTEePUCTHKH.

13. Tonorpaguueckue peneTky, CpaBHEHHE CBOMCTBO MPU3MBI U PEIIECTKH.
14. Cnexrporpadsr.

15. Ilpumepsl cxeMHbIX perieHus npudopos ¢ [1/1P.

16. ITpu6opsr ¢ BOJIP. OCHOBHEIE CXEMBI.

17. Xapaxrepuctuku BOJIP. AbGepparuun, pa3pemieHne, aCTUrMaTH3M.

18. TIpubopsI CO CKpEIICHHON AUCTIepCUEH

19. Tonorpaguueckre BOrHYThIE PEIIETKH.

20. UPDII. Bunsl 1 ux XapakTepUCTHKHU.

21. [IUDIT u ero xapakrepuctuku: AD,RT, nucnepcus, obractb cBOOOJHOW TUCTIEPCHUH,
KOHTpAcT, Rp, Ko puumeHT npormyckanus, CBeToCHIA.

22. KUDIIT

23. MUDII

24. CUDII

25. Cxemnbl yctanoBku DI B criekTporpade.

26. OcHoBHbIe xapakTtepuctuku UOIT.

27. Ilpubopsl ¢ pororpaduueckoit peructpaiyent CrekTpa.
28. CxaHupoBaHHE CTIEKTPa, TEPMOCTAOMITH3AIINS.

29. CII ¢ ceneKTUBHON MOIYJISIUEH.
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30. Marpuunsie CII.

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

OcHognas tumepamypa

1. TapacoB B.B. BBenenue B mMpoeKTHPOBaHHE ONTHUKO - AJIEKTPOHHBIX MPUOOPOB: CUCTEMHBII
nonxon: Yueonuk. / B.B. Tapacos, 10.I. fAxymenkos; B. B. Tapacos, 1O. I fkymenkoB ;. -
YHuBepcuterckas kaura, 2016. - 488 - 978-5-98699-164-1. - TekcT: HEMOCPEACTBEHHBIM.

Jlononnumenvuas rumepamypa

1. I'ebrapt A.S. OnTika npubOpPOB OPUEHTUPOBAHHS KOCMHUYECKHX amraparoB: MOHorpagwus. /
AL Tebrapt, MLII. Konocos. - YauBepcurerckas kuura, 2017. - 152 - 978-5-98699-248-8. - Tekcr:
HEIOCPEACTBECHHBIM.

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

IIpogpeccuonanvuvie 6azvl OaHHbBIX
He ucnonb3yrores.

Pecypcor « Unmeprem»
1. http://modtran.spectral.com/modtran_home - Modtran
2. https://www.iprbookshop.ru/ - IPR SMART
3. https://russianspacesystems.ru/ - Poccuiickne KOCMUYECKHE CUCTEMBI
4. https://www.computeroptics.ru/ - KommbrorepHas onruka
5. https://pribor.ifmo.ru/ - IIpuGopoctpoenue
6. https://www.spectralcalc.com/blackbody calculator/blackbody.php - SpectralCalc.com

9.3. IIporpamMHoe oGecnieyeHne U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
MPH OCYLIEeCTBJICHHH 00pPa30BaTeIbHOIO NMpoLecca Mo JUCHUIINHE

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOSABNIeHUs HOBbIX 8EPCULL NPOSPAMMbL)

He ucnonb3yercs.

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCEM
(0OHOBIeHUEe BLINONHAENICS €XHCEHEDENbHO)

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

Crienmanu3upoBaHHas J1abopaTopust
Beprukanbneiit muHeiHbIM TpancasaTop L490/M - 1 mT.
NHutepakTrBHas q10ocka - 1 mT.
NHtepakTBHas MaHeN b - 1 mT.
HNuTtepdhepomerp MaiikenbcoHa - 1 mT.
KommutekTt st mpoBenenus sxcriepuMeHToB dypbe-ontuku (Thorlabs) - 1 mT.
M®YV - 1 mr.
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OnTnueckas cKaMbs - 1 IIT.

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

10. MeTonuyeckue yKazaHusi 10 OCBOCHHUIO IMCIUIIMHBI (MOXYJIA)

[Ipu u3ydyeHuu Kypca cieqyeT MOCTOSIHHO CBSI3bIBaTh M3y4aeMblil MaTepuai CcO CBEICHUSIMU W3
KypCOB ONTHUKH, TEOPUU OMNTHUKO-3JIEKTPOHHBIX CHCTEM , (DU3HUKH, SJIEKTPOHUKH, HUCTOUHUKAM U
npuéMHHUKaM n3mydeHusi. CUCTEMaTHYeCKU TOTOBUTHCS K 3aHATHUAM MO BOMPOCAM, BbIJaBaeMbIM Ha
JIEKUUAX 1711 CAMOIIOJITOTOBKH.

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyanu ¢ OB3 u uneanuoamu

[Tpu HEoOxonUMOCTH 00YUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0pOBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WJIM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, TMpPEe3eHTalluii, BHAECO- M  ayaAuOMarepuajioB B  AJIEKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUMOC) yuuBepcutera. MHAMBUAYaTbHBIC 3aJaHHS
MOoAOUPAIOTCS B aIallTUPOBAHHBIX K OTPaHUYEHHSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTanuii). BeiOop MeTo0B 00ydYeHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI U1 WUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOYKHOCTSIMHU
30pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH MCUX0()U3NIECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbs TAKUX 00YUYaIOLIUXCS.
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