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Pa3padoruukmu:
HouenTt xadenpst [Ipuknaanoit ontuky, K.T.H. Jemun A. B.

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
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npubopocTpoeH |  Qakxynprera
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Lenb ocBOeHUS AUCHUILTUHBI - OcBOeHHE 00YYarOIUMUCS KOMIIETCHIIUN B pasene (u3nKH,
CBA3AaHHOM C I/I3y‘ICHI/ICM HGJIHHGIZHBIX BHGKTpOMaF HUTHBIX SIBJICHI/Iﬁ OIITHYCCKOIo Aauaria3oHa,
MPOUCXOIAIINX OOBIYHO B IOJI€ JTA3E€PHBIX TYYKOB OOJIBIION HHTEHCUBHOCTH.

3aauu N3y4eHHs TUCIUIUIAHBL:

- Ilonydyenue oOydarOUIMMUCS TEOPETUYECKUX 3HAHUN MO METOAAM MaTeMaTHYECKOTO OIMMCAHMSA
HEJIMHEHHO-ONTHYECKUX MporeccoB. [lomydyenne npakTHUeCKUX HaBBIKOB 110 METOJaM HEJIMHEHHOTo
npeoOpa3oBaHUsl 4YacTOThl, 3((deKkraM CcamMOBO3IEHCTBHS CBETa, BBIHYXIEHHOTO PpAaCCEsHHA,
oOpaleHus: BOTHOBOTO ()POHTA U IPYTUM SIBICHUSM, BaXKHBIM IS JTa3epHON TEXHHUKH..

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUILIMHE (MO1YJ/II0), COOTHECEHHbIE C
IUVIAHMPYEeMBbIMHU pPe3y/1bTaTaMU 0CBOeHHs 00pa30BaTe/IbHON NPOrpaMMbI

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

[TIK-4 TIK-4. CriocobeH Kk aHanu3y TEXHUYECKOTO 3aJaHusl Ha MPOSKTHUPOBAHWUE THIOBBIX CHCTEM,
npuOOpOB, Y3JI0B U JeTalleld Ja3epHONM TEXHUKH, JA3ePHBIX ONTHKO-3JIEKTPOHHBIX MPHOOPOB U
CUCTEM

I1K-4.1 TTK-4.1. Pa3pabarbiBaeT ()yHKIMOHATIBHBIE U CTPYKTYpPHBIE CXEMBI JIa3epHON TEXHUKH,
orpenenseT (PU3NYeCKue MPUHIHIBI JeHCTBUS YCTPOMCTB B COOTBETCTBUHM C TEXHUYECKUMU
TpeOOBAHUSAMHU C HCIIOJIB30BAHUEM TEOPETUYECKUX METOJOB M MPOTPAMMHBIX CPEICTB
IIPOEKTUPOBAHUS U KOHCTPYHUPOBAaHUS

3name:

[1K-4.1/306 OCHOBBI MPOEKTUPOBAHUS, KOHCTPYUPOBAHHS U MTPOU3BOJCTBA ONTHUECKUX
U ONTUKO-3JICKTPOHHBIX NMPHOOPOB M KOMIUIEKCOB [IpMHIMIBI MOCTPOCHUS U COCTaB
ONITUYECKHUX M OMTUKO-3IEKTPOHHBIX TPUOOPOB M KOMITJIEKCOB.

Ymems:

[1K-4.1/YM5 Hcnonb3oBath MmpoecCHOHANbHbBIE MaKeThl MPHUKIAAHBIX MPOrpamMM s
NPOEKTHPOBAHUS U KOHCTPYUPOBAHUS ONTHUECKUX M ONTHKO-JIEKTPOHHBIX MPHOOPOB U
KOMIUIEKCOB M CHCTEMBI 3JIEKTPOHHOTO JOKYMEHT0000opoTa Pa3pabarsiBaTh OT/AEIbHBIC
IpPOrpaMMbl U HOANPOTpaMMBl Ul PELIEHUS Pa3IM4HbIX 3a7ad I[POEKTUPOBAHUSA,
KOHCTPYHPOBAHHUS, MWCCIENOBAaHUS U  KOHTPOJIA ONTOTEXHMKH, ONTHYECKUX U
OTITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMILIEKCOB.

Bnaoemw:

[1IK-4.1/HB6 PazpabGotkoii (pyHKIMOHAIBHBIX M CTPYKTYPHBIX CXEM OITOTEXHHKH,
ONTUYECKHX W ONTHKO-IEKTPOHHBIX MPUOOPOB M KOMIUIEKCOB C OIpeaesieHUEM
(¢U3MUECKUX NPUHIMIIOB JCUCTBUS YCTPOMCTB, WX CTPYKTYp M YCTAaHOBJICHHUEM
TEXHUYECKHUX TPeOOBaHUN Ha OTJENbHBIC OJIOKU U 3JIEMEHTHI

IIK-4.2 1IK-4.2. PaccuuTbIBacT, BHU3yaJIM3UPYET U MOACIUPYET JEHCTBUE ONTHYECKUX
AJIEMEHTOB M CHUCTEM JIa3€pHOM TEXHMKM C MCIOJIB30BAHUEM CHELUAIU3UPOBAHHOIO
IIPOTPaMMHOT0 00eCTIeYeHHS U aHAJTM3UPYET Pe3ysIbTaThl pacueTa

3name:

[1K-4.2/317 KomMmbloTepHbIE TEXHOJIOTUH M TTPOTPAMMHBIE CPEIICTBA MPOSKTUPOBAHUS U
KOHCTpyHpoBaHHs OCHOBBI aJITOPUTMH3ALMU U TporpaMMupoBaHus OCHOBBI TEOPHH
MaTeMaTH4YeCKOTO MOIETUPOBAHUS CIIOKHBIX TEXHUYECKUX CUCTEM

Ymemes:
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[1K-4.2/YM5 Hcnonb3oBath MpoecCHOHANbHbBIE MaKeThl MPHUKIAAHBIX MPOrpamMM s
NPOEKTHPOBAHUS U KOHCTPYUPOBAHUS ONTHUECKUX M ONTHKO-IEKTPOHHBIX MPHUOOPOB U
KOMILIEKCOB M CUCTEMBI 3JIEKTPOHHOTO JOKyMeHTooOopoTa Paborarh ¢ 0azamMu JaHHBIX
U UCTOYHUKaMU uHGpopManuu. [Iponm3BOIUTH KOMIBIOTEPHOE MOJAEIHPOBAHUE C
UCIIOJIb30BaHMEM METOJIOB CHCTEMHOIO MOAXO/Aa JUIsi MPOTHO3UPOBAHHUS ITOBEICHUS,
ONTUMH3AIMU W U3y4YeHHS (PYyHKIIMOHHPOBAHUS pPa3pabaTHIBAEMBIX ONTUYECKUX U
OINITUKO-3JICKTPOHHBIX MPUOOPOB, KOMIUIEKCOB M HX COCTAaBHBIX YacTedl € ydeToMm
UCTIOJIb3YEMbIX TEXHOJIOTUN TPOU3BOACTBA H COOPKHU

Braoemy:

[1K-4.2/HB4 Pa3paboTkoil (yHKIIMOHATBHBIX M CTPYKTYPHBIX CXEM ONTOTEXHHKH,
ONTUYECKHX W ONTHKO-ICKTPOHHBIX TPUOOPOB M KOMIUIEKCOB C OIpEeIICHUEM
(GU3NYECKUX TPUHIMIIOB JCWCTBUS YCTPOHCTB, WX CTPYKTYp W YCTaHOBJICHUEM
TEXHUYECKHUX TPEOOBAHUI Ha OTICIbHBIC OJIOKU M AJIEMEHTHI

[IK-4.3 TIK-4.3. OcymecTBiseT MOUCK W aHalW3 HAyYHO-TEXHUYECKOW WHGOPMAIINH,
OTE€YECTBEHHOTO U 3apy0eHOTO OMbITa, padoTaeT ¢ 6a3aMu TaHHBIX

3name:

[1K-4.3/384 OCHOBBI TPOCKTUPOBAHMS, KOHCTPYHPOBAHUS M TTPOU3BOICTBA OMTHYECKUX
U ONTHKO-3JIEKTPOHHBIX MPUOOPOB M KOMIUIEKCOB [IpMHIMIBI MOCTPOCHUS U COCTaB
ONTUYECKUX U ONTUKO-3JIEKTPOHHBIX TPUOOPOB U KOMILJIEKCOB.

Ymemns:

[1K-4.3/YM4 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 ONTOTEXHUKH, ONTUYECKUX U
OTNTUKO-3JIEKTPOHHBIX MPUOOPOB U KOMITJIEKCOB.

Braoems:

[1K-4.3/HB3 Pa3paboTkoil (yHKIIMOHATBHBIX M CTPYKTYPHBIX CXEM ONTOTEXHHKH,
ONTUYECKHX W ONTHKO-ICKTPOHHBIX TPUOOPOB M KOMIUIEKCOB C OIpEeIICHUEM
(GU3NYECKUX TPUHIMIIOB JCWCTBUS YCTPOHCTB, WX CTPYKTYp W YCTaHOBJICHHUEM
TEXHUYECKHUX TPEOOBAaHHUI Ha OTICIbHBIC OJIOKU M AJIEMEHTHI

[1K-5 TIK-5.

CrocobeH K y4acTHIO B pa3pabdOTKe TEXHHUYECKUX TpeOOBaHWU W 3aJaHUN Ha MPOEKTHUPOBAHUE
TUTIOBBIX CUCTEM, MTPUOOPOB, Y3JI0B U JETaJICH JIa3epHON TEXHHUKH, JIA3EPHBIX OMTHUKO-3JIEKTPOHHBIX
MPUOOPOB M CUCTEM

ITIK-5.1 TIK-5.1. Ananusupyet u omnpeaeiseT TpeOOBaHUS K MapameTpaMm, MpEeabsBIsIeMble K
pa3zpabaTbiBaeMOll J1a3epHONM TEXHHKE C YYETOM H3BECTHBIX OKCIHEPUMEHTAJbHBIX U
TEOPETUUECKUX PE3YIbTATOB

3name:

[IK-5.1/317 OCHOBBI MPOEKTUPOBAHUS, KOHCTPYUPOBAHHS U MTPOU3BOJCTBA ONTHUECKUX
U ONTUKO-3JICKTPOHHBIX NMPHOOPOB M KOMIUIEKCOB [IpMHIMIBI MOCTPOECHUS U COCTaB
ONITUYECKHUX M OMTUKO-3IEKTPOHHBIX TPUOOPOB M KOMITJIEKCOB.

Ymems:
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[IK-5.1/¥YM5 Hcnonb3oBarh mpodecCHOHANbHbBIE MaKeThl MPHUKIAAHBIX MPOrpamMmM s
NPOEKTHPOBAHUS U KOHCTPYUPOBAHUS ONTHUECKUX M ONTHKO-IEKTPOHHBIX MPHUOOPOB U
KOMIUIEKCOB M CHCTEMBI 3JIEKTPOHHOTO JOKYMEHT0000opoTa Pa3pabarsiBaTh OT/AEIBHBIC
OporpaMMbl W TOANPOTPAMMBI JUIS PEIICHUS Ppa3IMyHBIX 3a7ad MPOEKTUPOBAHUS,
KOHCTPYMPOBaHUS, HCCICJOBAaHUS W KOHTPOJS ONTOTEXHUKH, ONTHYECKHX U
OTITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMILIEKCOB.

Bnaoemw:

[IK-5.1/HB5 Pazpabotkoii (pyHKIIMOHATBHBIX M CTPYKTYPHBIX CXEM OITOTEXHHKH,
ONTUYECKHX W ONTHKO-IEKTPOHHBIX MPUOOPOB M KOMIUIEKCOB C OIpeaesieHUEM
(GU3NUECKUX NPUHIMIIOB JCUCTBUS YCTPOMCTB, WX CTPYKTYp M YCTAaHOBJICHHEM
TEXHUYECKHUX TPeOOBaHUN Ha OTJENbHbIC OJIOKU U SJIEMEHTHI

[1K-5.2 TIK-5.2. Onpexnensiet, KOPPEeKTUPYET U 0OOCHOBHIBAET TEXHHUUYECKOE 3aJaHUE B YACTU
MPOEKTHO-KOHCTPYKTOPCKUX XapaKTEPUCTUK OJOKOB U y3JI0B JIA3EPHBIX OMTHKO-3IEKTPOHHBIX
npuOOPOB U CUCTEM
3namu:
[1K-5.2/384 OCHOBBI TPOCKTUPOBAHMS, KOHCTPYHPOBAHUS M TTPOU3BOJICTBA ONTHYECKUX
U ONTHKO-3JIEKTPOHHBIX MPUOOPOB M KOMIUIEKCOB [IpMHIMIBI MOCTPOCHUS U COCTaB
ONTUYECKUX U ONTUKO-3JIEKTPOHHBIX TPUOOPOB U KOMILJIEKCOB.
Ymemns:
[1K-5.2/Ym4 Hcnonp3oBarh mpodeccroHanbHbIE TMAKeThl MPUKIAIHBIX MPOTPAMM IS
MPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS ONTUYECKUX U ONTUKO-IEKTPOHHBIX PUOOPOB U
KOMILJIEKCOB M CHUCTEMbI 3JIEKTPOHHOTO JTOKyMEeHTOooOopoTa Pa3pabaThiBaTh OTIENbHbBIE
IporpaMMbl U TOANPOTPaMMBI Ul PELICHUS Pa3IWYHbIX 3a/Jad MPOEKTUPOBAHUS,
KOHCTPYHUPOBAHHUSA, HCCIENOBAaHUS W KOHTPOJIS ONTOTEXHHKH, ONTUYECKUX U
OTNITHUKO-3JIEKTPOHHBIX MPUOOPOB U KOMITJIEKCOB.
Braoems:
[1K-5.2/HB3 Pa3paboTkoil (yHKIIMOHATBHBIX M CTPYKTYPHBIX CXEM ONTOTEXHHKH,
ONTUYECKUX M ONTHUKO-IIEKTPOHHBIX MPUOOPOB U KOMIUIEKCOB C OIpeAeIeHUEM
¢u3nyecKux MPUHLIMIIOB JEHCTBUS YCTPOIMCTB, MX CTPYKTYp M YCTaHOBJICHHEM
TEXHUYECKUX TPeOOBaHU Ha OTAEIbHBIE OJIOKU U 3JIEMEHTHI

3. Mecto aucuumimabl B cTpykrype OII

Huctumnuaa (moxyns) b1.B.JIB.05.03 «Henuneitnass onrtuka» OTHOCUTCS K (QopmupyeMoit
y4aCTHUKaMU 00pa30BaTeIbHBIX OTHOIICHUH YacTH 00pa3oBaTENbHONW MPOrpaMMbl M HU3y4aeTcs B
ceMectpe(ax): 8.

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

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI
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DK3aMeH
8 cemecTp 1441 4 | 26 | 26 | 65 27)
Bcero 144 4 | 26 | 26 | 65 27

5. Conepxanue 1MCUUILTAHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAOTCSI)

—_ Q
g |E 2
= | E| S |28¢
512|329
HaumenoBanue pazziena, TeMbl 2 o 2 |2 § ‘;
2| 2|2 |5%2=
S| 2|8 |2EE ¢
S ) E | g &
o o = Q = E o a
5|8 | 2|2 |532585
2= |2 |5 |2gLs
Pa3gen 1. OcHoBHbIe ypaBHeHus | 31 4 8 19| IIK-4.1
B HeJIMHEHHOI cpene. Bekrop [1IK-4.2
HeJIMHeHOoM [1K-4.3
MOJISAPU30BAHHOCTH [IK-5.1
Tema 1.1. VpaBuenue Makcsenma | 15| 2| 4| 9| IIK-5.2
B HEJIMHENHOU cpefe
Tema 1.2. Henunelinas 16 2 4] 10
noJjiipu3anus.
Pasnen 2. Bo30y:xn1eHue BOJIH 38| 10 8| 20| IIK-4.1
HeJIMHeHoM [1K-4.2
MOJISAPU30BAHHOCTH [1K-4.3
Tema 2.3. CBsi3aHHBIE BOJIHBI B 20 4| 6| 10| HIK-5.1
HEJMHEHHOM cpesie I1K-5.2
Tema 2.4. I'enepanus uznydenusa B | 18 6 21 10
KBaJIpaTUYHBIX Cpeaax
Pasnen 3. ®a3oBblit 18 4 4| 10| IIK-4.1
CHMHXPOHHU3M KOJUIHHEAPHBIX [1K-4.2
BOJIH IIPU TPEX4ACTOTHOM I1K-4.3
B3aHUMOJCHCTBUH [TK-5.1
Tema 3.5. ®a30Bblii CHHXPOHH3M 18| 4| 4| 10| IIK-5.2
Pa3nea 4. [lapameTpnueckast 16 4 4 8| IIK-4.1
resepanus csera. Hesuneinoii [1K-4.2
NoKa3arejb MpeJ1oMJIeHUs [1K-4.3
Tema 4.6. Tlapamerpudeckas 16| 4| 4| 8| K51
reHeparys cBeTa. [IK-5.2
Pasnen S. Beiny:kaenHoe 14 4 2 8| IIK-4.1
paccesinue u oOpamieHue [1K-4.2
BOJIHOBOTO (ppoHTA. I1K-4.3
Tema 5.5. BeiHyKaeHHOE 14| 4| 2| 8| K51
paccesiHue [IK-5.2
Hroro 117 26| 26| 65

5.2. Conep:xkaHue pa3aesioB, TeM JMCHMIIMH U (JOPMBI TeKyIIero KOHTPOJIA
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Pa3zoen 1. Ocnosnvie ypasnenus 6 HeIUHEUHOU cpede. Bekmop nenuneiinoi noaapu3oeannocmu

Tema 1.1. Ypasnenue Maxceenna 8 nenrunetiHotl cpeoe

Jlexuus Ne 1. Makpockonugeckas HEJIMHEHHas OIITHKA. Hemnapamerpuueckue
HEJIMHENHO-ONTUYECKUE sBIeHUSA. 110Ipru30BaHHOCTD U BOCIIPUUMUYUBOCTD BEILIECTB.
IIpakTueckoe 3ansatue Ne 1. [IpoBeneHne oeHKN aMIUIUTY/ IEKTPUIECKOTO OIS,

Tema 1.2. Henunetinas nonapuszayusi.

Jlexuus Ne 2. Anrapmonnueckuil ocuusuisitop. CBoiicTBa CUMMETPUN TEH30POB BOCIIPUUMYHUBOCTH.
DddexTrBHAS BOCTIPUUMIHUBOCTS.

[Ipaktuueckoe 3anartue Ne 2. OrmpeneneHue IMokaszarens MpeJoMIEHUs M Kod(huireHra
MIOIVIOLEHUS

Jlexuus Ne 3. @a30Bblii CHHXpOHHU3M. ONTHYECKUE MPOLIECCH B HEIMHENHON Cpelle BO BPEMEHHOM
MIPEACTABICHUN

[Tpaktnueckoe 3ansarue Ne3. Onenka 3((GEKTUBHONH BOCIPHUUMYHBOCTH B OTPULATEIHHOM
KPUCTAJLJIE TIPU CKAISIPHOM CUHXPOHU3ME.

Pas3zoen 2. Bo3oyscoenue 6011 HeTUHEUHOU NOAAPUIO6AHHOCIIU

Tema 2.3. CesazanHvle 801HbI 8 HENUHEUHOU cpede

Jlexuus Ne 4. YpaBHeHus 1 cBsizaHHBIX aMIuIUTyA. CooTHomeHuss Maunu-Poy.

[Tpaktuueckoe 3anarue Ne 4. DpexTrBHAs ATUHA HETUHEHHOTO B3aMMO/ICHCTBHS.

Jlexums Ne 5. I'eHepanus cyMmmapHOU 4acTOTHI. ['eHepanus BTOpoi TapMOHUKH.

IIpakTrueckoe 3ansaTue Ne 5. OnpeneneHue JIMHbBI BOJIHBI TEHEPUPYEMOI CyMMapHOM YaCTOTHI.
[Ipaktuueckoe 3anstue Ne 6. OnpenenaeHue NOASAPU3ALUKA BTOPOU FAPMOHUKHU MPU P-TOISPU3ALUU
BOJIHBI HAKAYKHU JUIsl HELIEHTPOCUMMETPUYHOIO KpPUCTAJLIA.

Tema 2.4. I'enepayus uznyuerus 6 K6AOPAMU4HbIX CPEOax
JlexmsaNe 6. I'eneparyst cyMMapHOi U pa3HOCTHOM 4acTOT B MPUOIMKEHUN TUIOCKUX BOJIH.

Pa3zoen 3. @azoevlit cunXpoHU3M KONITUHEAPHBIX 60JIH NPU MPEXUACMONHOM 63AUMO0eICMEUl

Tema 3.5. @a3zo08vlil CUHXPOHUZM

Jlexmmst Ne 7. YenoBue (ha3oBOoro CHHXpOHHU3MA MIPH TPEXYACTOTHOM B3aMMOJICHCTBUH B OJHOOCHOM
KpHUCTaJIe.

[Ipaktnueckoe 3anstue Ne 7. OmnpenesieHHME MAKCUMAJIbHOM BEJIMYMHBI CHOCA HSHEPrUU
HEOOBIKHOBEHHOMN BOJIHBI.

Pazoen 4. Ilapamempuueckan cenepayus ceéema. Henuneinwiii nokazamens npenomieHus

Tema 4.6. Ilapamempuueckas cenepayus ceema.

Ne 000000790 Crpanuria 8 uz 12



Jlexuus Ne 8. ITapamerpuueckoe ycwienue. [lapamerpuueckuii reneparop. Ilepectpoenne 4acToTsl
III'C. HenuneitHbli IOKa3aTeab NPEIOMICHHUS.

IIpaktnueckoe 3ansatue Ne 8. IlocTpoeHue NepecTpOEUHBIX XapPaKTEPUCTUK IapaMETPUUYECKUX
TEHEPATOPOB

Texymuii KOHTPOJIb

Bun (hopma) konTpoOms

[TnceMenHslit orpoc

Pazoen 5. Boinyscoennoe pacceanue u oopauienue 60aH06020 ¢pponma.

Tema 5.5. Bvinyswcoennoe paccesinue

Jlexmmst Ne 9. O6parenue BOIHOBOTO ()pOHTA MPHU BBIHYKICHHOM PaCCEsTHUU.
[TpakTtrueckoe 3ansatue Ne 9. OneHka MOPOTOBOTO 3HAYCHHUS] MHTEHCHBHOCTH HAKAUYKH PyOMHOBOTO
Jazepa Juisl mpolecca reHepary BTOpoi cyorapmonnku B kpuctamie K/P.

Texymui KOHTPOJIb

Bun (hopma) konTpoOss

[TnceMenHsbIit onpoc

6. Ilopsi1oK NpoBeIeHUsT MPOMEKYTOYHOM aATTeCTALIUMN

[Topsimox  mpoBeACHHUS TMPOMEKYTOUHOM  aTTeCTalM  pPEervIaMeHTUPYETCsS  JIOKAJIbHBIMU
HOPMAaTUBHBIMU aKTaMU YHHBEpPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTaniid OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIIETO 00pa3oBaHWs — IporpamMmam OakajlaBpuara, mporpamMmam CIEeHUalIuTeTa, MporpaMmam
MarucTparypbl B (peaepasbHOM TOCYIapCTBEHHOM OIOIKETHOM 0Opa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadumy,
1.6 «Opranuzaius ¥ NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHueM O MOpPsSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEICHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecranuu OOydyalolmuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs M JHUCTAHIUMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (¢eneparbHOM
TOCYJapCTBEHHOM  OIO[DKETHOM  OOpa30BaTE€IbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nu M KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem S0 u JJOT».

IIpomesxcymounasn ammecmayus: Ik3amen, 8 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, Jajee -3JEeMEHT KOHTPOJIS) MOJeIEHHOE Ha KOJMYECTBO MOTYYEHHBIX
otieHOK (3). IIpu mpoBeneHNH OLIEHUBAHUS 110 BOIIPOCAM M 33/I1aHUSM, YKa3aHHBIM B OWJIETE, B XO/I€
IIPOMEKYTOYHOM aTTeCTALMU, IIPEIIOIAaBATEIb MOKET YUUTHIBATh PE3YJIBTATHI TEKYIErO0 KOHTPOIISA

7. OnleHOYHbIE MATEPUAJIbI TEKYLIEr0 KOHTPOJIA

Pas3zoen 4. Ilapamempuueckasn cenepayusn ceema. Henuneitnlit nokazamensv npenomieHus
Konmponupyemvie H/IK: I[1K-4.1 IIK-4.2 IIK-4.3 IIK-5.1 I[IK-5.2

Tema 4.6. I[lapamempuueckas eenepayusi ceema.
®dopma KOHTPOJISI/OTICHOUHOE CpeacTBO: [InchkMeHHBIN ompoc
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Bonpocsi/3ananus:
1. OnTHueckue COIUTOHBI

Pa3zoen 5. Boinyscoennoe paccesanue u oopauienue 60J1H068020 pponma.
Konmponupyemvie U/IK: I[1K-4.1 I[IK-4.2 IIK-4.3 IIK-5.1 I[IK-5.2

Tema 5.5. Bvinyowcoennoe paccesmnue

®dopma KOHTPOJISI/OTICHOUHOE CpeacTBO: [TuchkMeHHBIN ompoc

Bonpocsi/3ananus:

1. ITpaktuueckoe npumenenne OBO

Omnpenenenve 3(Q(exkTUBHON BOCHPUUMYHMBOCTH OTPHUIATEIBHOTO KpUCTAUIa TPU CKAJISIPHOM
CUHXPOHHU3ME.
B npubnuxennn 3aaHHOTO MOJIS ONpEesieHne pajnyca Mydyka BTOpOi TapMOHHMKH, €CIIM OCHOBHOE
U3ITyYEHHUe TayCcCoB MyYOK

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

8 cemecmp, Ixzamen
Konmponupyemvie /K I[1K-4.1 IIK-5.1 1IK-4.2 IIK-5.2 [IK-4.3
Bomnpocwi/3ananus:

1. CtocoOHOCTH K pa3pabOTKe TEXHOJIOTHUECKUX MPOIECCOB M TEXHUYECKOU TOKYMEHTAIUN
Ha M3TOTOBJICHHE, COOPKY, IOCTUPOBKY, IOCTUPOBKY W KOHTPOJIb MEXaHMYECKUX, ONTHUYECKHX,
OIITHUKO-3JIEKTPOHHBIX OJIOKOB, Y3JI0B U JleTasieit
1. YpaBHenust MakcBesia B HEJIMHEIHOM cpejie.
2. MarepuaabHblEe ypaBHECHHUS.
3. Iongpuzanus >IeKTPOMArHUTHBIX BOJIH.
4. Yem oTIM4arOTCs MPOJOJIbHBIE M IOTIEPEUHBIEC BOJTHBI?
5. MoHoxpoMaTruyeckas ImiocKasi BOJHA B KOMIUIEKCHON U
BEIIIECTBEHHOU (popMax.
6. JlucnepcuoHHOE ypaBHEHUE JJIsI TUIOCKOM 3JIEKTPOMArHUTHOM
BOJTHBI.
7. CBs13b MOKa3aTesis MPesIOMJIEHUS CBETA C TUAJIEKTPUUECKON 1
MarHMTHOM MPOHUIIAEMOCTSIMU CPEIbI.
8. UTo xapakTtepu3yeT BOJHOBOW BEKTOP?
9. CBs13b BOJIHOBOI'O YHCJIa C JJIMHON BOJIHEI.
10. Onpenenenue Ha3zoBoil CKOPOCTH BOJTHBI.
12. CkopOCTh ¥ HaIlpaBJICHUE KAKOTO MPOIECCa XapaKTepU3yeTCs
(ha30BOI CKOPOCTHIO?
13. BekTop MJI0THOCTH MOTOKA YHEPTUU DIIEKTPOMArHUTHON BOJTHBI
(Bexrop IloiiHTHHTA).
14. IHTEHCUBHOCTD IIOCKOM 3JIEKTPOMArHUTHOM BOJIHBI.
15. KomOuHa1OHHbIE YaCTOTHI.
16. I'eHepanusi ONTUYECKUX TAPMOHUK B CPEJI€ C KBaIpaTUYHON
HEJIMHEHHOCTBIO.
17. YcnoBue (pazoBoro CHHXpOHH3Ma.
18. [IpubnmxeHne MeIJICHHO MEHSIOIIUXCS aMIUTUTY]I.
19. IIpubnmxeHue 3aJaHHOTO TOJIS.
20. JInmrHa KOTEpEHTHOCTH.
21. YcnoBue ha3zoBoro CHHXpoHU3Ma. BEeKTOPHBIN U CKaISIpHBIN
CUHXPOHHU3MBI.
22. CyliecTBYyeT JI IOHATHE yIJIa CHHXPOHHU3MA B
HEJIMCTIEPTUPYIOIIEeH HEMHEHHOU cpene?

Ne 000000790 Crpanuria 10 u3 12



23. HopMainbHasi 1 aHOMaJlbHasi AUCIIEPCHUSI CBETA.

24. ONHOOCHBIE U IBYXOCHBIE KPUCTAJLIIBI.

25. OTpunarenbHbIe U MOJIOKHUTEIBHBIE OJTHOOCHBIE KPUCTAJLIIBI.
26. OOBIKHOBEHHBIE 1 HEOOBIKHOBEHHBIE BOJIHBI.

27. Ilpu kakuX yCJIOBHSX Ha BBIXO/E U3 KPUCTAIINYECKON MIIACTUHKH
MOJTy4aeTCs CBET, MOJIIPU30BAaHHBIN MO JIEBOMY (IIPaBOMY) KpyTY, €CIIU
aMILTUTYIBI OOBIKHOBEHHOW W HEOOBIKHOBEHHOM BOJTH OJMHAKOBBI?
28. s-noJyisipu3alus U p-moJsipu3aius.

29. Yron aHU30TPOMUH.

30. DddexTrBHBIC BOCTIPUUMYNBOCTH.

31. XapakTepHas IJIMHA HEJIMHEHHOTO B3aUMOJICUCTBUSA MPH
reHepalu CyMMapHOW M pa3HOCTHOM YacTOT.

32. XapaxkTepHas IJMHA HEJIMHEHHOTO B3aUMOJICUCTBUS MPH
reHepaly BTOpoil TapMOHUKH.

33. XapakTepHas IJMHA HEJIMHEHHOTO B3aUMOJICUCTBHUSA MPH
reHepaly BTOpoil cyOrapMOHUKH.

34. TpeOyeTcs U 3aTpaBOYHAs BOJIHA MPU T€HEPAIIUHA BTOPOH
rapMOHUKH?

35. TpeOyeTcs nu 3aTpaBOYHAs BOJIHA MPU T€HEPAIIUHA BTOPOU
CcyOrapMoOHUKH?

36. BiusiHue yuera momioneHusl Cpeibl Ha FeHEepalluio TapMOHUK.
37. IloporoBelii XapakTep TeHepallui BTOPOH CyOrapMOHHUKH.

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

OcHognas tumepamypa

1. Imutpues B.I. [Ipuxknannas vHenunaeinas ontuka. / B.I. Imutpues, JI.B. Tapacos. - 2-e u3n.,
nepepad. u gon. - MsmarensctBo DOUSMATIIUT, 2004. - 512 - 5-9221-0453-5. - Tekcr:
HEMOCPEICTBEHHBIN.

Jlononnumenvuas rumepamypa

1. Ucnamos P.III. Henunelinas ontuka: yue6Hoe nocoobue. / P.IL. Mcnamos. - MUUT'AuK, 2008.
- 152 - 978-5-91188-011-8. - TekcT: HEMOCPEICTBEHHBIH.

9.2. [IpodeccuonanbHble 0a3bl JAHHBIX U pecypcbl «MHTEepHET», K KOTOPBIM 00ecneuynBaeTCs
AOCTYN 00YyYAKOIIMXCS

IIpogheccuonanvruvie 6azvi danuvix
He ucnonb3yrores.

Pecypcor « Unmeprnem»
1. http://modtran.spectral.com/modtran_home - MODTRAN® Web App
2. https://www.spectralcalc.com/blackbody calculator/blackbody.php - Blackbody Calculator.
3. https://www.spectraplot.com/blackbody - Blackbody Emission Simulator.

4. https://cyberleninka.ru/ - Hayunas snexrponnas oubnuorexka KubepJlennnka,
MOCTPOCHHAs Ha TTapaaurMe oTkpeIToi Hayku (Open Science).

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

6.  https://sdo.miigaik.ru/ - Cucrema  agucraHmuoHHOro  oOydeHHUS  MOCKOBCKOTO
TOCYIapCTBEHHOTO YHHBEPCUTETA TCOIC3HH U KapTorpapuu

7. https://lib.miigaik.ru/ - UPBUC64 >nexTponHas 6ubnuorexa
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9.3. [IporpammHoe obecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO NpoLecca no JUCIUIIUHE

Ilepeuenv npoepammnozo obecneuenus
(0bHOBNEeHUe NPOU3BOOUMCS NO Mepe NOSABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

He ucnonb3yercs.

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eAHCEHEOETbHO)

He ucnonb3zyercs.
9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

JUIsl IpaKTUYECKUX 3aHATHN
ABTtomaruzupoBaHHoe pabouee mecto (APM) - 10 mT.
Menosas gocka - 1 mrt.
MOV - 1 mr.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 THCHHMILIMHBI (MOTYJIs)

IIpy M3yyeHUM OUCLUILIMHBI CIEIYET CBA3BIBATH MU3y4aeMbId MaTepHall CO CBEACHUSAMU U3 KypCOB
MaTeMaTuKy U (PU3HUKH, YTO MO3BOJSAET (POPMUPOBATH YCTONUMBEIC 3HAHUSI.

Cucremarnuecku TOTOBUTHCS K JIEKIMOHHBIM M IPAKTUYECKUM 3aHATHAM [0 BOIpOCaM,
BBIJJaBA€MBIM Ha JICKIUAX JJI CAMOIIOATOTOBKH.

BhINONHATE B CPOK JOMAIIHUE 3alaHUS U Pa3eIibl KypCOBOM pabOTHI 7S 3aKPETUICHUS TIOITYYEHHBIX
IIPAKTUYECKUX HABBIKOB.

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyanu ¢ OB3 u uneanuoamu

[Tpu HEoOxonUMOCTH 00YUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  ayAMUTOPHBIE 3aHATHA MOTYT OBITh 3aMEHEHbl WJIM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, TMpPEe3eHTalluii, BHAECO- M  ayaAuOMarepuajioB B  AJIEKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHHS
MoAOMPAIOTCS B aIallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl WHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI U1 UHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMHU
30pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH MCUX0()U3NIECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbs TAKUX 00YUYaIOLIUXCS.
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