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

«b1.B.10.04 TEIIJIOBU3UOHHBIE CUCTEMBbI CHHELHTUAJIBHOI'O HABHAYEHMU 51>
VYpoBeHb BbICIIEr0 00Pa30BaHUsA: CIICIIUATUTET

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

HampasinennocTs (mpouiib) NOATOTOBKHU: DIEKTPOHHBIC U ONTUKO-3JICKTPOHHBIC TIPHOOPHI U
CHCTEMBI JUCTAHIIMOHHOTO 30HAMPOBAHUS 3eMIIU

KBanuukanus (CTeneHb) BEITYCKHUKA: HHKEHED
®opma 00yuyeHHS: OYHAS
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Pa3padoruukmu:

Crapmmii npenofasareins Kapenpsl ONTHKO-3IEKTPOHHBIX IPUOOPOB
Otkynman 1. I.

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 ara, IPOTOKOJI
Ne | [Togpaznenenue OUO Buza A p
JIALIO (Ipu HaNMUYUN)
1 taxysbrer IIpencenarens Topmmna U. I1. Paccmotpeno [09.04.2021, Ne 4
OnTHieckoro | yyeporo coBera
IPHUOOPOCTPOCHUS (bakynsTeTa
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Lenb 0CBOEHUS TUCIMILIMHEI - (POPMHUPOBAHUE CTYIEHTAMH TEOPETUUECKUX U MPAKTUYECKUX
3HaHUI U IpuoOpeTeHNe YMEHUI U HaBBIKOB B OOJIACTH OMTHUKO-3IIEKTPOHHOTO MPHU-O0POCTPOCHHS
IUIL peanu3allii TEpBBIX 3TAlloB pacdeTa W MPOEKTHPOBAHUS COBPE-MEHHBIX TEIIOBU3MOHHBIX
pUOOPOB U CUCTEM CIIEIMATBFHOTO Ha3HAYCHUS.

3amaun U3y4eHus TUCIUILIHHBIL:

- (¢opMHUpOBaHHE Yy CTYEHTOB TMOHATUH 00 OCHOBAaX MPOEKTUPOBAHUSA, KOHCTPYUPOBAHUS W
MIPOM3BOACTBA ONTHYECKHUX U ONTUKO-3IEKTPOHHBIX MPUOOPOB U KOMILIEKCOB;

- OCBOCHHE CTYJIEHTaMHU KOMIIbIOTEPHBIX TEXHOJIOTHM U MPOTrpaMMHBIX CPEICTB MPOCKTUPOBAHUS U
KOHCTPYHUPOBAHUS;

- (opMHpOBaHHE y CTYACHTOB CIIOCOOHOCTEH K JI0Ka3aTeIbCTBY OCHOBHBIX PE3yJbTaTOB B 3THUX
HanpaBICHUSX.

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

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

[1K-3 CriocoOHOCTh K aHANM3Y, PacuyeTy, MPOSKTUPOBAHHUIO U KOHCTPYHUPOBAHHIO B COOTBETCTBUH C
TEXHUYECKHM 3aJaHMEM THIIOBBIX CHUCTEM, NPUOOPOB, JeTalieil M y3JI0B ONTOTEXHHKH Ha
CXEMOTEXHMYECKOM M DJJIEMEHTHOM YpPOBHSX, B TOM UHCIE C HCIIOJb30BAaHUEM CHUCTEM
aBTOMAaTHU3MPOBAHHOIO IIPOEKTUPOBAHUS

ITK-3.1 Pa3pabarbiBaeT (yHKIHMOHATBHBIE U CTPYKTYPHBIE CXEMBl OMTOTEXHUKHU, OMPEACIseT
dbu3nyYecKkre TPHUHIUIBI JEHCTBUS  YCTPOHCTB B  COOTBETCTBUHM C TEXHUYECKUMU
TpeOOBaHUSMU C HCHOJIB30BAHUEM TEOPETUYECKUX METOJOB W MPOTPAMMHBIX CPEICTB
MPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS

Suame:

[1K-3.1/3a11 OCHOBBI TPOCKTUPOBAHMS, KOHCTPYUPOBAHUS M TTPOU3BOICTBA OMTHYECKUX
U ONTHKO-3JIEKTPOHHBIX MPUOOPOB M KOMILUIEKCOB [IpMHIMIBI MOCTPOCHUS U COCTaB
ONTUYECKUX M ONTUKO-3JIEKTPOHHBIX TPUOOPOB M KOMILIEKCOB

Ymemns:

[1K-3.1/Ym1 Hcnonp3oBarh mpodeccroHanbHbIE TMAKEThl MPUKIAIHBIX MPOTPAMM IS
MPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS ONTUYECKUX U ONTUKO-IEKTPOHHBIX TPUOOPOB U
KOMIIJIEKCOB M CHUCTEMBI 3JIEKTPOHHOTO JTOKyMEeHTOooOopoTa Pa3pabaThiBaTh OTIEIbHbBIE
IporpaMMbl U TOANPOTPaMMBI Ul PELICHUS Pa3IWYHbIX 3a/ad MPOEKTUPOBAHUSA,
KOHCTPYHUPOBAHHUSA, HCCIENOBAaHUS W KOHTPOJIS ONTOTEXHUKH, ONTUYECKUX U
OTNTHUKO-3JIEKTPOHHBIX MPUOOPOB U KOMILIEKCOB

Braoems:

[1K-3.1/HB1 MeToauKkoii SHEPreTUYECKOr0 pacueTa THUIOBBIX CHCTEM, IPHOOPOB,
JneTaned W y3J0B ONTOTEXHUKH C ydyeToM TpeOoBaHMI K TmapaMerpaMm H
XapaKTepUCTUKAM IMPUEMHHUKOB U3TyUEHUS

[1IK-3.2 PaccuuThiBaeT, BU3yaJu3UPyeT U MOJACIUPYET NECUCTBUE ONTHUYECKUX 3JIEMEHTOB U
CUCTEM C  HCIOJB30BAHUEM  CICHUATM3UPOBAHHOTO  IMPOTPAMMHOTO  OOECIeUeHUs,
oOpabaThIBaeT U aHATU3UPYET PE3YIBTATHl pacueTa ¢ UCMOIb30BAHUEM CIEIHAITU3UPOBAHHOTO
MPOrPaMMHOTO 00eCTICUeHUS

3namu:

[1K-3.2/3u1 OCHOBBI TPOCKTUPOBAHMS, KOHCTPYUPOBAHUS M TTPOU3BOICTBA OMTHYECKUX

U OITHUKO-3JIEKTPOHHBIX NMPUOOPOB U KOMILIEKCOB.IIpUHIIMIIBI MOCTPOEHUS U COCTaB

ONTUYECKUX M ONTUKO-3JIEKTPOHHBIX TPUOOPOB M KOMILIEKCOB

Ymemns:
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[IK-3.2/Ym1 Hcnonb3oBath mpoecCHOHANbHbBIE MaKeThl MPHUKIAAHBIX MPOrpamMM s
NPOEKTHUPOBAHUS M KOHCTPYMPOBAHUS ONTHYECKUX U ONTHKOIJIEKTPOHHBIX MPHOOPOB U
KOMIUIEKCOB U CHCTEMBI 3JIEKTPOHHOTO JOKyMeHTooOopoTa.Paborars ¢ 6azamu 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-3.2/HBl WHXEeHEpHBIMH METOAMKAMU pacueTa THUIOBBIX CHCTEM, IPHOOPOB,
JeTasel u y3JI0B ONTOTEXHUKHU

I[IK-5 CnocobGen aHanu3upoBaTh HAyYHO-TEXHUYECKYI0 HMH(POpMANUIO 1O  pa3paboTke
OIITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMIUIEKCOB JTUCTAHIIMOHHOTO 30HIUPOBAHUS 3EMITH

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

[TK-5.1/311 OOmmii Kypc TEXHUYECKOTO AHTJIIMICKOTO SI3bIKa B OOJIACTH ONTHYECKOTO
npuOOPOCTPOEHUS, ONITUYECKUX MATEPUATIOB U TEXHOJIOTHIA

Ymemu:

[IK-5.1/¥YmM1 YMmers paborath ¢ Hay4yHO-TEXHHUYECKOW HMH(OpMAIUEH, MPOBOAUTH
NaTeHTHBI MOHMCK, paboTaTh ¢ HAyYHO-TEXHHMUECKUMH TEKCTaMH, HCIOIb3Ys
CTaHJApTHBIEC TEKCTOBBIE U TpapuyuecKue MporpamMmmsl Uit 0(hOpMIIEHHUS JOKYMEHTAIIH,
NPUMEHSTh CIPaBOYHBIE MaTepuasibl, B TOM YHCIE HAa HMHOCTPAHHOM  S3bIKE,
NPEICTaBISATh MaTepuanbl A O(QOpMIICHUS IMAaTEHTOB, TOTOBUTh K ITyOTUKAI[UU
HayyHble CTaTbl M  O(QOPMIIATH  HAYYHO-TEXHHUYECKHE OTYETHl, IEPEBOIAMTH
HAyYHO-TEXHUUYECKUE  TEKCThl, COCTABIATh  HAYYHO-TEXHUYECKHUE  OTUETHl |
MOSICHUTEJIBHBIC 3aIUCKU

Braoemy:

[1K-5.1/HB1 BnageTs MeTOqaMU TIOWCKA W aHAIM3a HAYYHO-TEXHUYECKOW MH(POpMaIUN
00 OTEUEeCTBEHHOM U 3apy0eKHOM ONBITE IO pa3pabOTKe ONTHYECKUX U
OINITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMILIEKCOB; BIAJETh CIIOCOOAMU IpEACTaBICHUS
uHopMaIMu B CHCTEMaTH3WpPOBaHHOM BHe, TpeOyemoMm ¢dopmare, odopmicHHEM
HAy4YHO-TEXHUYECKUX OTYETOB, BIAJETh HABBIKAMU COCTABJICHMS IUIAHOB TIOWCKa
HAy4YHO-TEXHUYECKON nHpOopMaIH 1O pa3paboTKe ONTUYECKUX U OMTUKO-3IEKTPOHHBIX
MPUOOPOB M KOMITJIEKCOB.

[1K-5.2 Inanupyet npuMEHEHUE CUCTEM JUCTAHIIMOHHOTO 30HAUPOBAHUS 3EMJITU
3Hamo:

[IK-5.2/3u1 ®usnueckas u npukiaaaHas ontuka. OCHOBHbBIE TOCTHXEHUS U TPOOIEMBI
COBPEMEHHOM ONTOTEXHUKH, 00ECIICUYMBAIOIINE MOJCPHU3AIMIO SKOHOMUKU U Pa3BUTHE
¢yHnaMeHTaNbHOW M NpUKIATHOW Haykd. OCHOBHBIE THUIBI, XapaKTEPHUCTUKU
ONTUYECKUX M ONTUKO-IEKTPOHHBIX CHUCTEM JMCTAHLMOHHOIO 30HIMPOBAHUSA 3EMIIH,
sNeMeHTHas 0a3a ONTO-TeXHUKU. [IpHHLIMIBI TOCTpOEHUS W  (PYHKIHMOHHUPOBAHHUS
SNEKTPOHHBIX M  ONTHKO-IEKTPOHHBIX NPUOOPOB M CHUCTEM AMCTAHIIMOHHOIO
3oHAMpoBaHus 3emian. OOmMHA Kypc TEXHHUYECKOTO AHIIMHCKOTO si3bIKa B 00JacTu
ONITUYECKOTO PUOOPOCTPOCHHSI, ONITUYECKUX MAaTepUAIOB M TEXHOJIOTHIA

Ymems:
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[IK-5.2/¥m1 Paborath ¢ TEXHUYECKUMHU TeKCTaMu. VICronb30BaTh CTaHIapTHBIC
TEKCTOBbIE W  rpaduyeckue Mmporpammbl Uit O(OpPMIIEHUS  JOKyMEHTAIMU
AHanu3upoBaTh COCTOSHUE U TEPCHEKTUBBI Pa3BUTHS ONTOTEXHUKU B IIEJIOM U €€
OTHEebHBIX HampasieHud. Ilpumensats copaBounble Mmarepuain. lIpencraBiars
Marepuainbl Ui OpOPMIICHHS IMaTeHTOB, TOTOBUTh K MyONMKAllMM HAay4yHBIE CTaThU U
oopMIIATh HaydHO-TEXHHUYECKHE OT4eThl IlepeBonuTh Hay4dHbIE TEKCTHL. VIckarh
NAaTeHTHYI0 U HAayYHO-TEXHHYECKylo HH(popMmarmio. COCTaBIsATh HayYHO-TEXHHUYECKUE
OTYETHI ¥ MOSICHUTEIBHBIE 3aIIUCKU

Braoemy:

[1K-5.2/HB1 HaBbikamu mowcka W W3BJICUEHUS HYXXHOW WH(OpMaIuu mo paspaboTke
OTITUKO-3JICKTPOHHBIX MPUOOPOB M KOMILIEKCOB TUCTAHIIMOHHOTO 30HAMPOBAHUS 3eMIIH
B a/IaITHPOBAHHBIX UCTOYHUKAX PA3IIUIHOTO THIIA.

I1IK-5.3 Ananusupyer CTpyKTypHble M NpuHOMNMagbHble cxeMbl OOC /I3, ux aneMeHTHYIO
0a3y, pa3pabarbsiBaeT U BHOCHT IPEATIOKEHUS IO MoaepHU3auuu KoHcTpykuun OOC J133.

3name:

[IK-5.3/3u1 ®wusmnueckas M npukiagHas ontuka. OCHOBHBIE THIIBI, XapaKTEPUCTUKU
ONTUYECKUX M ONTUKO-IEKTPOHHBIX CHUCTEM JAMCTAHLIMOHHOIO 30HIMPOBAHUSA 3EMIIH,
sneMeHTHas 0a3a onro-TexHuKu [IpuHIMIBI TOCTpoeHUs H  (PyHKIIMOHHUPOBAHUS
SNEKTPOHHBIX M  ONTHKO-JIEKTPOHHBIX NPUOOPOB U CHUCTEM AMCTAHIIMOHHOIO
3oHAMpoBaHus 3emian. OOmMHA Kypc TEXHHUYECKOTO AHIIMHCKOTO si3bIKa B 00JacTu
ONITUYECKOTO PUOOPOCTPOCHHSI, ONITUYECKUX MAaTePUAJIOB M TEXHOJIOT U

Ymems:

[IK-5.3/¥Ym1 Paborath ¢ TEXHUYECKUMHU TeKCTaMHu. VICronb30BaTh CTaHIApTHBIC
TEKCTOBbIE U  TpaduyecKue MporpaMMbl s OQOPMIICHUS  JOKYMEHTAIUH.
AHaIIM3UPOBATh COCTOSIHUE M TEPCHEKTUBBI PA3BUTHUSI ONTOTEXHUKHA B ILIEJIOM U €€
OTNEIbHBIX HampasiieHu. [IpumeHsaTs copaBouHble Marepuanbl. l[IpencTaBisTh
Marepuanbl Uit oQOpMIICHUS MATEHTOB, TOTOBUTh K MYONWKAllMKM Hay4YHBIE CTaThbU U
oQOpMIIATh HAyYHO-TEXHUYECKHE OT4eT. [lepeBoaMTh Hay4yHbIE TEKCTHL. Vckarh
MAaTeHTHYI0 M HAayYHO-TeXHHUYECKyro uHGopmaruio. COCTaBlsATh HAYYHO-TEXHUYECKUE
OTYETHI U MOSICHUTEIbHBIE 3aITUCKH

Braoems:

[1K-5.3/HB1 HaBbikamu mowcka ¥ W3BJICUEHUS HYXHOW WH(OpMaIuu mo paspaboTke
OTITUKO-3JICKTPOHHBIX MTPUOOPOB M KOMILIEKCOB TUCTAHIIMOHHOTO 30HAMPOBAHUS 3eMIIH
B a/IaITHPOBAHHBIX HCTOYHUKAX PA3IMIHOTO THUTIA,

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrunmmaa  (Moxynb) b1.B.10.04 «TennoBU3MOHHBIE CHUCTEMBI CIEIHMAIBHOTO HA3HAYEHUSD
OTHOCHUTCS K (hOpMUpYEeMOM ydacTHHUKaMU 00pa3oBaTelbHBIX OTHOLICHHHM 4acTh 00pa30BaTesIbHOM
IporpamMMBbI B u3ydaercs B cemectpe(ax): 8.

B nmpomecce wu3ydeHMss AMCHMIUIMHBI CTYIAEHT TOTOBUTCS K PEIICHMIO THUIOB 3aaay
npodeCcCHOHAIBHOW  AeATenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM aMCUMIIMHBI (MOYJIs1) M BUABI Y4eOHOI padoThI

[as arrecranus

[bIC 3QHSATHUS
ChI)

ChI)
IbHast paboTa

(1€ 3aHATUA
CBI)

/TOEMKOCTh
CBI)

/MOCMKOCTb
T)

bI)

[Tepuon

~
v
-
~

—~
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5. Conepxanue 1M CUUILTAHBI (MOYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAIOTCSI)
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Pa3nen 1. Undpakpacnoe (UK) 6 2 4| IIK-3.1
usiaydenue. llonsarue [K-3.2
TeNJIOBH/IEHH S [IK-5.1
Tema 1.1. Beenenne 1,5 0,5 1| IK-5.2
Tema 1.2. lenenue UK-uznyuenusi| 1,5 0,5 1| TIK-5.3
HAa TIO//INa-TIa30HbI, KOKHA
MPO-3pavyHOCTH, TIPOXOXKIC-HUE
gepe3 atmochepy
Tema 1.3. DHepreTuueckue u 3 1 2
(hoToMeTpUIECKUE BEITUYUHBI.
3aKOHBI TEIIOBOTO U3ITYYCHUS
Pasnen 2. OcodenHocTH 6 3 3| 1IK-3.1
TeIVIOBU3MOHHBIX CHCTEM [1K-3.2
Tema 2.1. Kputepuu kayecTsa u 1,5 0,5 1| HK-5.1
nokasarenu >GpPEKTHBHOCTH 1K-5.2
Tema 2.2. CKaHUPOBaHHE 4,5 2,5 2| HK-5.3
Paznen 3. [Ipuémunku 12 4 8| IIK-3.1
u3ayyenuss UK quana3zona [K-3.2
CIIeKTpa [IK-5.1
Tema 3.1. Tlapamerpsl u 4 2| 2| HK-5.2
XapaKTEePUCTUKH TIPUEMHUKOB [IK-5.3
U3ITy4eHuUs
Tema 3.2. @oTOHHBIE TPUEMHUKU 2,5 0,5 2
W3ITyYEHUS ¥ X OXJIAXKICHUE
(xpHocCTaThl, KPUOKYJIEPHI)
Tema 3.3. TerioBble IPUEMHHUKHA 2,5 0,5 2
U3ITy4eHUs U KanuOpoBKa
Tema 3.4. O630p COBPEMEHHOTO 3 1 2
pbiaka MK marpuanbix
(hoTONIPUEMHBIX YCTPOUCTB
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Pa3nesn 4. D1eKTPOHHBIN TPAKT 6 3 I1K-3.1
TENJIOBU3HMOHHBIX CHCTEM [K-3.2
Tema 4.1. TpeGoBanus, 3a1a4K 1 2 1 IK-5.1
[PUMEPBI BBITIOIHIAEMBIX (QYHKIHI IIK-5.2
3JIEKTPOHHOTO TPAKTa [IK-5.3
Tema 4.2. DneMeHTHI 2 1

AIIEKTPOHHOI'O TPAKTa

Tema 4.3. OCHOBHBIE HCTOYHUKH 2 1

uryma

Pa3znes 5. BugieokoHTpoOJIbHBIE 4 2 [IK-3.1
yCTpOMCcTBA [1K-3.2
Tema 5.1. [TapamMeTphl ¥ OCHOBHEIE| 2 1 1K-5.1
THITBI CUCTEM OTOOPAKCHUS 1K-5.2
uHpOPMALU IIK-5.3
Tema 5.2. MaTtpuuHble SKpaHsl, 2 1

MUKPOTUCTUICH

Pasnean 6. [Ipeacrasiienue u 17| 10 3 [K-3.1
o0padorka UK-u3o0paxenuni [IK-3.2
Tema 6.1. Liupposoe 13,5 10| 1,5 IK-5.1
IPEICTABIEHHE TEPMOTPAMM IIK-5.2
Tema 6.2. O6paboTka 3,5 1,5 1IK-5.3
M300paxXeHHIA

Paznen 7. Ontuueckue 7 3 [K-3.1
MaTepHaJIbl H TEXHOJIOI'HH, [IK-3.2
NpUMeHsieMbIe B TEIJIOBH30paXx. [IK-5.1
Ocobennoctu pacuéra UK [IK-5.2
00bEeKTHBOB [K-5.3
Tema 7.1. Ontuyeckue mMarepuabl 3 1

s pabotel B UK obmactu

Tema 7.2. CUHTE3 ONTUYECKHUX 4 2

CUCTEM TEIUIOBU3MOHHBIX

npubopoB

Pasnen 8. Kpurepun 16 10 3 [IK-3.1
pazianyenusi. MeToabl [1K-3.2
pacnosHaBaHus [TK-5.1
Tema 8.1. Ilepenarounsie 2,5 1,5 1IK-5.2
(GyHKIMY 3BEHBEB [IK-5.3
TETIOBU3MOHHOUN CUCTEMBI

Tema 8.2. Pacno3naBaHue 13,5 10| 1,5
YeJI0BEKOM-OIIepaTopoM U

ABTOHOMHOE (aBTOMaTHYECKOE)

pacrno3HaBaHue

Pa3nen 9. UccaenoBanus u 19| 12 3 [IK-3.1
HCINLITAHNUSA TENJI0BU30POB [1K-3.2
Tema 9.1. O6mMe CBeCHHS O 3 1 ITK-5.1
HPOBEJICHHUH UCCIIEI0OBAHUI, I1K-5.2
UCIBITAHKHI, KOHTPOIIS U [IK-5.3
arTecTaluu

Tema 9.2. Metponoruyueckoe 16| 12 2

o0ecrieueHue

Pasnen 10. KomnbrorepHbie 7 3 [IK-3.1
MO/1eJIM TeNJIOBU3HOHHBIX [1K-3.2
CHCTEM [TK-5.1
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Tema 10.1. MonenupoBanue 3,5 1,5 2| TIK-5.2
HK-curnaryp I1K-5.3
Tema 10.2. ITporpammuoe 3,5 1,5 2
obecriedeHre A UMUTAIIMOHHOTO
MOJICTTUPOBAHHUS

Pasnean 11. [Ipumenenne, 8 3 5| TIK-3.1
COBpPEeMEHHbIe TeHACeHINH I1IK-3.2
pa3sBUTHA U [TK-5.1
COBEpPIICHCTBOBAHUSA [1K-5.2
TEeIJIOBHU3HMOHHBIX CHCTEM IIK-5.3
Tema 11.1. JIByx- u 3 1 2
MHOT'OAYANa30HHbIE CUCTEMBI
Tema 11.2. Ucnons30Banne 3 1 2
TETUTOBUJICHUS B PA3THIHBIX
OTpacysiX HAyKU U TEXHUKHU

Tema 11.3. TenneHunu pa3BUTHS U 2 1 1
COBEpILIECHCT-BOBaHUS
TEI-JIOBU3HOH-HBIX CUCTEM

Hroro 108 32 32| 44

5.2. Conep:kanue pa3aesoB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pa3zoen 1. Hugppaxpacnoe (UK) uznyuenue. llonamue mennoguoenusn

Tema 1.1. Beeoenue

Omnpenenenusi; 0030p HampaB-JeHUs; 00JTACTH MPUMEHEHMS; MCTOPHMUECKUN OYEepK; MOKOJIe-HUS
TEIJIOBU30POB, UX OCHOB-HbBIE IOCTOMHCTBA U HEJOCTAT-KU

Tema 1.2. Jlenenue HMK-usnyuenus Ha noOOUA-NA30Hbl, «OKHA» NPO-3DAYHOCIU, NPOXOHCOe-HUe
uepez ammocghepy

bmwkne-, cpenHe- U ganbHe-BOMHOBOM noxauanazonsl UK-usmyuenus. OcoOeHHOCTH MPOXOXKACHUS
HK-u3nydyenust depe3 armocdepy ¢ Y4YETOM METCOPOJIOTHYECKUX YCIOBHH. Mojenu 3eMHOM
aTMocQepsl

Tema 1.3. Dnepeemuueckue u hpomomempuyeckue deaudurvl. 3aKkOHbl MENL08020 U3YUEHUS

OHepreTudeckue U (HOTOMETPUUYECKHE BEIUYMHBI.  DJIIEMEHThI TEOpPHHM  TeIUIoNepenadn
(TerI0nPOBOAHOCTh, KOHBEKIUS, U3TyYCHHE). 3aKOHBI TEIUIOBOTO U3JTyUYCHHUS.

Pazoen 2. Ocobennocmu menioeu3uonnvix cucmem

Tema 2.1. Kpumepuu xauecmea u noxazamenu 3¢gexmuenocmu

Kpurepun kadectBa u300pakeHHs, C(HOPMHPOBAHHOTO CHCTEMOH. TaKTHKO-TEXHHUYECKUE
napaMeTpbl U XapaKTepUCTHKH anmaparypsl. [lokazarenu 3¢(eKTHBHOCTH TOCTHKEHUS 1IETH, Pl
KOTOPOM CO31aeTCs CUCTEMA. TeXHUKO-2KOHOMUYECKHE IT0Ka3aTeln

Tema 2.2. CkanuposaHue
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CxkaHupymomue TernjaoBu30pel. Makpo- 1 MUKpOCKaHMpOBaHUE. PacuéT onTHYECKUX JIEMEHTOB ISl
CKaHUPOBAHUS IIPOCTPAHCTBA IPEIMETOB

Pa3zoen 3. Ilpuémnuxu uznyuenua UK ouanazona cnekmpa

Tema 3.1. I[lapamempwvl u xapakmepucmuKku NPUEMHUKOB U3TYYeHUs

PaznoBunHoctu u cpaBuenue tunos MK nerektopoB. OCOOEHHOCTH, TApaMETPhl U XapaKTePUCTUKH
(cekTpanabHble, T€OMETPUUECKUE, SKCIUTyaTallMOHHBIE) NPUEMHUKOB H3JIy4YEHUs TEIUIOBU3MOHHBIX
cucreM. OcoOeHHOCTH, MapaMeTpbl W XapaKTePUCTUKU (CIEKTpasibHbIE, TE€OMETPUUYECKUE,
SKCIUTyaTallMOHHbIE) IPUEMHUKOB U3JTy4YEHUs TEIUIOBU3HOHHBIX CHCTEM.

Tema 3.2. @omonHble NPUEMHUKY UTYYEHUs U UX OXAAdXHCOeHUe (KpUoCmamsl, KPUOKYiepbl)

OcoOenHoctu (OTOHHBIX TNPUEMHHUKOB U3ITy4YeHUs. MUKpPOKPHOT€HHBIE CHCTEMBI B COCTaBe
MPUEMHHUKOB U3TyUYEHUS

Tema 3.3. Tennosvie npuémnuxu uznyueHus u Kaioposxka

OCOOEHHOCTH TEIJIOBBIX MPUEMHUKOB H3NMy4yeHHA. KanuOpoBka MaTpHuUHBIX MPUEMHHUKOB
U3JIy4CHHUS.

Tema 3.4. O630p cospementnozo pvinka MK mampuunsix pomonpuémusix ycmpoucme

OTtedecTBeHHBIE U 3apyOekHBIC TpeANpUsATHs 10 ipon3BoacTBY K mpuémuunkos. O030p cepuiiHON
npoayKuuu. Beibop MaTpuyHOTO MpUEMHHKA U3ITy4YEHHUS TEIUIOBU3MOHHONW CUCTEMBI.

Pazoen 4. dnekmpouuwlii mpaxm mennio8U3UOHHBLIX CUCHEM

Tema 4.1. Tpebosanus, 3a0ayu u npumepbl BLINOIHAEMBIX QYHKYUL IIEKMPOHHO20 MPAKMA

Teopust 00paboTku curHamoB. TpeOoBaHUS M 3a7auyd 3JICKTPOHHOTO TPaKTa TEIMJIOBU3MOHHOM
cucteMbl. TUTIOBBIE 3a/1a4¥, pelIacMble ITPH MOMOIIU JIEKTPOHHOTO TPAKTa.

Tema 4.2. Dnemenmsi 21eKMPOHHO20 MPAKMA

MynbTUIUIEKCOp, CXeMa CUUTHIBAHMS, TEXHOJOTMM MCIIOJHEHUs (M3TOTOBJICHUS) (OTO-IMPUEMHBIX
ycrpoiicTB. HTepdheichl TeNI0BU3MOHHBIX MOAYIEH.

Tema 4.3. OcHosHbIe UCMOYHUKU UYMA

[TonHoE omucaHHe MPOCTPAHCTBEHHO-BPEMEHHOTO HIyMa. PacyéT sKBHBaJIEHTHOW IIyMy pa3HOCTH
TEeMIIepaTyp ¥ MUHUMAJILHO pa3peliaeMoil pa3HOCTH TeMIIeparyp.

Pazoen 5. Buoeokonmponvnsie ycmpoiicmea

Tema 5.1. [lapamempol u 0cHOBHbIE MUNBL CUCEM OMOOPAdCeHUs. UHGDopMayuU

UyBCTBUTENBHOCTh IJIa3a, TEKCTypHble Npu3Haku. Kiaccupukanuss ¢ OCHOBHBIE OTIHYHS
BUJICOKOHTPOJIbHBIX YCTPOMCTB.
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Tema 5.2. Mampuynwle 3KpaHbvl, MUKpOOUcnieu

MuHuaTiopHble CHCTEMbI 0TOOpakeHHs MHPOPMALIMU HOCUMBIX TEIJIOBU30pOB. BbiOOp MaTpuuHOTO
JUCIIEs TETUIOBU3MOHHOW CUCTEMBI

Pazoen 6. Ilpeocmasnenue u oopavomka UK-uzoopasrcenuii

Tema 6.1. Lughposoe npeocmasnenue mepmozpamm

Juckperunzanus nzoopaxxenus [1yOnHa 11BeTa, KOMUPOBAHUE U CxKaTHe n300paxeHuit. OnpeneneHue
JTUHAMHAYECKOTO JIMara3oHa HaOmoneHns. AHAJIN3 TETUIOBU3MOHHBIX U30-0OpaKeHUH (TEpMOTpaMM)

Tema 6.2. Obpabomka uzobpasxicenutl

MeTo/pl TOBBILICHUST KaYeCTBA N300paskeHHH, (pUabTpanys, N3MEHEHHE pa3pelieHns, KOMIICHCAIUs
nedextoB. Ber6op ontumansHoro Habopa MeTo0B UPPOBOK 0OPaOOTKH BHICOTIOTOKA.

Pazoen 7. Onmuueckue mamepuanvt U MEXHON02UU, NPUMEHAEMble 6 MEN106U30PAX.
Ocooennocmu pacuéma UK oovexkmueoes

Tema 7.1. Onmuueckue mamepuanwl 051 pabomul 8 UK oonacmu

Onrtuyeckue wMarepuaibl mnpo3paunble B WK obmactu, 3epkajibHble MOKPBITHS, aITr€3UBBHI.
[Tpocsetnenne UK ontuku, cBeToGUiIbTpanus.

Tema 7.2. Cunmes onmudeckux cucmem menio8uUsUOHHbIX npu60p06

Oxnaxnaemas obmacte WK gerexropa, sdpdexr Hapuwmcca, axpomaruzarusi, arepman3aiius
(TepmokommieHcarusi). [lpuMmeHeHHe crHenuanbHBIX ONTHYECKUX JJIEMEHTOB (achepuyeckue,
KHHO(OpPMHBIE, TpaAUeHTHBIC, KUIKHE, CBOOOMHON (opmbl U ap.). Pacu€r onmrmueckol cUCTEMBbI
TETUTOBH30pa

Pazoen 8. Kpumepuu paznuuenun. Memoowt pacnonasanus

Tema 8.1. Ilepedamounvie ghynkyuu 36eHbes Menio8UUOHHOU CUCEMbL

Teopust nuueitHOW ¢uabTpanuu. TerTOBU3MOHHAs CHCTeMa Kak HAOOp HE3aBUCHMBIX 3BEHBEB.
Pacuér cymmapHoit nepenatodHoi PyHKIIMHN TETUIOBU3HOHHONW CHCTEMBI.

Tema 8.2. Pacnosnasanue 4el08eKOM-OnNepamopom U  A8MOHOMHOe  (agmomamuyecKoe)
pacno3nasanue

Kputepun pasznuuenus oOBEKTOB Il pacrno3HaBaHuA. Pacu€T OCHOBHBIX IapaMeTpoB
TEIJIOBU3MOHHOM CHCTEMBI JJIsl PelleHus 3a/ad 0OHapyKEeHUsI, paCliO3HABAHUS U UJICHTU(UKAILIUY.
PabGora ¢ HelpoceTeBBIM aJrOpUTMOM AaBTOHOMHOTO pacmno3HaBaHus. MccienoBaHWe METOIOB
KOMITbIOTEPHOTO 3pEHUS B BUICONOTOKE, MTOJyYEHHOM C TETNIOBU3MOHHON KaMephbl

Pazoen 9. Hccneoosanusa u ucnvlmanus meniosu3opos
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Tema 9.1. Obwue ceederus 0 nposedenuU UCCIe008aAHUL, UCNLIMAHULL, KOHMPOJIS U ammecmayuu

O600mEnnbIil moaxon k co3ganuio MK cucreMsl, mocienoBaTelbHOCTh KOHCTPYHUPOBAHUSI, CTAIUH
MIPOEKTUPOBaHU. [ pagyrpoBKa TEIIOBU30POB

Tema 9.2. Memponozuueckoe obecneuenue

[TpuGopsl U METO/BI KOHTPOJIS MapaMEeTPOB TEIJIOBU30POB. Pacyér mpocTpaHCTBEHHON 4acTOTHI U
yrmosoro pazmepa UK mup. M3smepenne napaMeTpoB TEIIIOBU3MOHHOTO MOJYJIS.

Pa3zoen 10. Komnvromepnoie mooenu menio6u3uoOHHbIX CUCHEM

Tema 10.1. Mooenuposanue UK-cuenamyp

OOme cBeaeHHs O KOMITBIOTEPHOM MOJICIMPOBAHUM TEIJIOBU3MOHHBIX cHUCTeM. [Ipumepsl
mozenupoBanus UK n3zo0paxenuii 11eeBbIX 00BEKTOB B pa3IMYHBIX COCTOSTHUSAX.

Tema 10.2. IIpocpammmoe obecneuerue 0Jisk UMUMAYUOHHO20 MOOETUPOBAHUS

O0630p KOMIOBIOTEPHBIX MPOrPaMM AJII UMUTAIIMIOHHOTO MOJICTMPOBAHMS TETJIOBU3MOHHBIX CHUCTEM.
Hcnonp3oBaHue  mporpaMMHOro  oOecriedyeHuss Il ~ MMHUTALMOHHOTO  MOJEIMPOBaHUS
TEIIOBU3MOHHBIX N300pakeHUu

Pazoen 11. Ilpumenenue, cospemenHvle MEHOCHUUU PA3GUMUA U COBEPUIEHCHBOBAHUS
Men106U3UOHHBIX CUCIEM

Tema 11.1. J][gyx- u MHO2OOUANA30HHBIE CUCMEMbL

MHorokaHanbHble / MHOTO-CIEKTpPabHbIE CHCTEMBI. JIByX- W MHOTOCIEKTPAJIbHBIC JETEKTOPHI.
KomrmuiekcupoBaHue pa3HO-CIIEKTPAIbHBIX H300payKeHUH.

Tema 11.2. Hcnonvzosanue meniosuoeHust 6 PpA3IUUYHbIX OMPACIAX HAYKU U MEXHUKU

HpI/IMeHeHI/Ie TCINNIOBU3MOHHBIX CUCTEM B BOCHHOM JCJIC. HpI/IMeHeHI/Ie TCIINIOBU3MOHHBIX CHCTEM B
MCIHUIINHCE, 6I/IOJ'IOFI/II/I, ACTPOHOMMHU, TPOMBIIIJICHHOCTHU, CTPOUTCIIBCTBE U ApP. OTPACIIAX

Tema 11.3. Tenoenyuu pazsumust u CO8epULEHCM-808AHUSL MEN-TOBUUOH-HBIX CUCTEM

[TepcnextuBnabie MK cuctembl. HoBble HanpaBienus uccnenoBanuii. Konrpons 3Hanuii. O630pHOE
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

6. Ilopsanok nmpoBeeHusI 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),
kadenpoit popmupyrorcsi (HOHJ  OIEHOYHBIX CPEICTB K 93K3aMEHY (COOTBETCTBEHHO —
mudGepeHIUPOBAaHHOMY 3a4ETy WJIH 3a4€Ty):

- NPUMEPHBIN MepeyeHb BOMPOCOB K 3K3aMEHY JJIS OLIEHHWBAaHUS Pe3yJIbTaToB OOy4eHHS B BUC
SHAHMIL. IIpu sToM, 3a KaIbIM BOIPOCOM B CKOOKAX YKAa3bIBAIOTCS(ETCS) KOMIICTCHIHH(s),
YpOBEeHb CHOPMHUPOBAHHOCTH KOTOPHIX(0H) OyJIET OILICHHUBATHCS;

- INPUMEPHBIA TEpeueHb MPOCThIX MPAKTUYECKUX KOHTPOJIBHBIX 33JaHUA K JK3aMEHy s
OIICHUBAHUS PE3yJIbTaTOB OOy4YCHHS B BUJIC VMEHUMA. [Tpu 5TOM, 32 KaXXIbIM 33JJaHUEM B CKOOKax
YKa3bIBAIOTCA(ETCA)  KOMIETCHIMHU(SI), YpPOBEHb C(HOPMHUPOBAHHOCTH  KOTOPBIX(O¥)  Oymer
OLIEHHBAaThCS;

- TIpUMEpHBIA MepeyeHb KOMIUIEKCHBIX MPAKTUYECKUX KOHTPOJBHBIX 3aJaHUIl K SK3aMeHy IS
OIICHUBAHUS PE3yJIETaTOB OOy4YeHHUsS B BHIIC BHAI[EHI/IPT. MpU 3TOM, 32 KaXIbIM 3aJlaHUEM B
CKOOKaX yKa3bIBAIOTCA(ETCS)  KOMIIETEHIIUU(S), YPOBEHb C(HOPMHUPOBAHHOCTH KOTOPHIX(0if) OymeT
OLIEHHBAaThCS;

J151g ipoBeeHUs MPOMEKYTOUHOM aTTecTaluu, UCX0s U3 COPMHUPOBAHHBIX MepeuHel (BOIPOCOB K
sk3ameny, npocthix [1K3, kommiekcHbix [1K3) Gpopmupyrorcs OuneTs! kK sk3amMeHy (COOTBETCTBEHHO
- nud. 3a4eTy UM 3a4eTy).

CdopmupoBaHHbIC TTEpeYHH (BOMPOCH K dk3ameny, npocteie [1K3, xommnekcubie 11K3) gomkHbI B
COBOKYITHOCTH OXBaTbIBaTh BCE€ KOMIETEHIIMM U 3asBICHHBIC B MPOrpaMMe OCHOBHBIE Pe3ybTaThl
oOyuenus o aucruiuinHe (Moayno) Ha yposHe 3HATDH, VMETD, BJIAJIETD.

bunersr GopMupyroTCcs Cliy4aiiHOW BBIOOPKOW W3 TMPHUBEACHHBIX BHINIC TEPEYHEH, a HTOTOBBIN
pe3ysabTaT OLEHUBAHUS COOTHOCUTCS Ha BECh 3asBICHHBIM B MpOrpaMMe MepedeHb pe3ysbTaToB
00ydYeHHUsI IO JUCITUTITNHE (MOIYITIO).

Kaxxnpiii Onier BKIIIOYAET:

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

2. Tlpoctoe mpakTHuecKoe KOHTPOJIBHOE 3a/laHue Ui OLCHUBAHUS Pe3yJbTaToB OOy4YeHHsS! B BUIE
YMEHUI;

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

MeTtonuka oleHUBaHUS: IPU MPOBEICHUHN POMEKYTOUHOM arTecTalnu, Kak MpaBuio, IpUMEHseTCs
cpenHee apudMeTHYecKoe 3HAYCHHs! OLIEHOK, MOJYUYEHHBIX 3a KaKIbli 3J€MEHT OICHUBAaHMUS,
yKa3aHHBIN B OmsteTe (BOMPOC U J1BA TPAKTUUYCCKUX 3a/IaHHS).

WtoroBas oreHka 1Mo AMCHUIUIMHE (MOIYIIO) PACCUUTHIBAETCS KaK OTHOUIEHHE CYMMBI OLICHOK,
MOJTyYEHHBIX 00ydaeMbIM 3a Ka)Ibl BOIPOC M 3aJaHusi B Owiere (Bompoc W 2 3aJaHus, Jaiee -
AJIEMEHT KOHTPOJIS) TIOJICTICHHOE Ha KOJIMUECTBO MOJYYSHHBIX OIICHOK (3).

[Ipy npoBegeHMM OLIEHMBAaHUS 10 BONpOCaM M 3aJaHUSIM, yKa3aHHBIM B Ouiere, B XoJe
MIPOMEKYTOYHON aTTeCTalluU, IPENo1aBaTellb MOXKET YUUTHIBATh PE3yIbTaThl TEKYIIErO KOHTPOJISL.

Ne 000009704 Crpanuria 13 u3 19



VYcraHaBnUBAIOTCSA — CIEAYIOUIME MIKaJbl OICHMBAHMS YpPOBHEM OCBOEGHHUS  KOMIIETEHIIMIA,
MPEAYCMOTPEHHBIX pabodueld mporpaMMoi MpH TMPOBEACHUHM 3K3aMeHa U AuddepeHIInpOBaHHOTO
3ayera:

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

«BA3OBDBII» - BeIcTaBMIsIETCS OLIeHKA - 4 «XOPOILOY, ecin cpentee apudMETHIECKOE 3HAUCHHE
OIICHOK I10 3JIEMEHTaM KOHTPOJISI HAaXOIUTCSl B UHTEpBaje ot 3.5 - 4.4;

«[TIOPOT'OBBIl» - BeIcTaBagETCS onenka - 3 «YAOBJIETBOPUTEJIBHO», ecnu cpennee
aprupMeTHIECKOE 3HAYCHHUE OLICHOK I10 JIEMEHTAaM KOHTPOJIS HaXOAUTCS B UHTEpBasie oT 2.5 - 3.4,
<<HEI[OCTATO‘IHBII>T» - BeicTaBisieTcs oueHka - 2 «HEYIOBJIETBOPUTEJIBHO», ecnu cpennee
apumeTnyeckoe 3HaYCHHUE OIIEHOK I10 3JIeMEHTaM KOHTPOJIs MeHee 2.5.

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

«[TOBBIIIEHHBIN», «BA3OBbIN» umi «[TOPOTOBBIIN» - BeicTansercs omenka «3AUTEHO»
€Cu cpeHee apu(pMeTHIeCKoe 3HaYeHHE OLICHOK HaXOauTCs B mHTEpBasie ot 2.5-5.0. B mpotuBHOM
clydae: €cClM JOCTUTHYT TOKa3aTelb «HEZ[OCTATO‘-IHI:HZ.» - BBICTABISIETCS  OIICHKA
«HE3AUYTEHOY, ecnu cpennee apudMeTHUECKOE 3HAYCHHE OIICHOK IO AJIEMEHTaM KOHTPOJISI MEHEe
2.5

7. OnleHOYHbIE MATEPUAJIbI TEKYLIEr0 KOHTPOJIA

Pazoen 11. Ilpumenenue, cospemenHvle MEHOCHUUU PA3GUMUA U COBEPUIEHCMBOBAHUS
Men106U3UOHHBIX CUCIEM

Koumponupyemvie M/IK: 11K-3.1 I1K-3.2 [1K-5.1 I[IK-5.2 [IK-5.3

Tema 11.3. Tenoenyuu pazeumus u co8epuieHCM-606aHUs MeN-108U3UOH-HBIX CUCTEM
dopma KOHTPOJIs1/0LIEHOYHOE CPEeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:

1. Usnyuvarens tuna AYT wnHarper mo temmeparypsl 300 K. Yemy paBHa JyMHa BOJIHBI,
COOTBETCTBYIOLIAasi MAKCUMYMY CIIEKTPaJIbHOM IUIOTHOCTHU U3Ty4YEHUS?

1.= 1 MKM
2.~ 10 MKM
3. =100 MkM
4. = 1000 MM

2. Kakoe u3 cemeiictB mpeoOpazoBanuss Dypbe Kak (yHKUIMH CUTHajIa BO BPEMEHHOMU
00JIaCTH MPEACTABISIETCS B BUIE AUCKPETHOTO U allepHoINYecKOro curHana’?
1. ITpeoGpazoBanust Pypre
2. Pagpl (mocnenoBarensHOCTH) Dyphe
3. duckpetHble psaasl Pypne
4. TuckpetHble mpeodpazoBanust Pypre
5. Hu onuH 13 nepeyncineHHsx
6. Bce nepeuncieHHbie

3. Kakoii 3aKk0H ompenenseT 3aBUCUMOCTb MOBEPXHOCTHOM IUIOTHOCTH U3JIYYEHUS YEPHOTO
Tejla OT TEMIIEPATypbl?

4. Tlpu MOBBIIICHUH TEMIIEPATYPHI CIIEKTP U3ITyYCHHs CMENIaeTcsl B 001acTh?
1. KopoTKoBOJIHOBYO
2. He cmemaercs
3. JlaIbHEBOJIHOBYO
5. CKOJIBKO MPOILEHTOB M3yYEeHUs, MAJaI0IIero Ha UACaJIbHOE YEPHOE TEJIO MOMIOAETCs?
(OTBET JaTh YHCIIOM)
6. Kakoif M3 mepedyucleHHBIX TUIIOB MaTPUYHBIX MPUEMHHUKOB M3JIy4YE€HHUS, OOBIYHO, HE
TpeOyeT OXJIaKaeHUs?
1 ABTHUMOHUA UHOUS
2 KagMuii-pTyTh-TEIITyp
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3 MukpoOosomeTp
4 Hu onviH U3 MEpEYMCICHHBIX
5 Bce nepeunciieHHbIE
7. Jlng kakod SHEPreTHYECKON BETMUYMHBI CIIPAaBEAINBa pa3MepHOCTs BT/M2?

1 IToTok u3nmy4yeHus
2 Cua u3nydeHust
3 CBeTUMOCTH
4 OcBEeNIEHHOCTE
5 SIpkocTh
6 Hu onHa U3 nmepeyncieHHbIX
7 Bce nepeunciieHHbIE
8. B xakoii nogananazon MK-u3nydeHuss BXOOUT JyiMHA BOIHBI 10 MKM?
1 NIR
2 SWIR
3 MWIR
4 LWIR
5 VLWIR
6 FIR
7 SubMM
8 Hu onuH 13 nepeyrcieHHbIX
9 Bce nepeuncieHHbIe
9. Kakoii MaTeMaTH4eCKOM omneparieii 3aMeHsIeTCs onepanus CBEPTKU B YaCTOTHOM oOactu?
1 Cnoxenue
2 Beluntanue
3 YMHOXEHUE
4 Jlenenue
5 NurerpupoBanue
6 uddepenumponanue
7 Hu ogHa U3 nepeyuciIeHHbIX
8 Bce nepeunciennsie
10. Kakoii U3 nepe4ynciaeHHbIX MarepuajoB HE MOXET OBbITh MCHOJNB30BAaH B Ka4eCTBE JIMH3
ONTHUYECKOW CUCTEMBI TEIIOBH30pa?

1 I'epmannit

2 Crexiio K108

3 Kpemuuit

4 Crexno BF7

5 CeneHup MHKA

6 Hu oquH U3 mepednciIeHHbIX
7 Bce nepednciieHHbIE

8. OueHo4HbIe MaTepHAJIbI IPOMEKYTOUHOM aTTeCTALUM
8 cemecmp, Ox3amen
Koumponupyemvie M/IK: 1IK-3.1 IIK-5.1 I[1K-3.2 [IK-5.2 [IK-5.3
Bonpocsl/3ananus:
1. OTnuKst TOKOJICHUI TEMIIOBU30POB.

2. JIOCTOMHCTBA U HEIOCTATKX TEILIOBU30POB.

3. CTpyKTypHas cxema «CMOTPSIIIEC» TEMIIOBU3MOHHON CUCTEMBI.
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4. OcHOBHBIE 3aKOHBI TETJIOBOTO U3TyUYEHUS.

5. OCHOBHBIE YHEPI€TUYECKNUE BEJIUUNHBI U CBSA3H MEXIY HUMMU.

6. Ocnabnenre HHPPAKPACHOTO U3IIYICHUS B 36MHOM arMoc(depe u ero yJer.

7. Monenu 3eMHOI atMocdephl U UX Ha3HAYCHUE.

8. OCHOBHBIE KPUTEPUH KaueCTBa U MMOKa3aTreian 3PPEKTUBHOCTH TEINIOBU3UOHHBIX CUCTEM.
9. Buapl ckanupoBanusa. Makpo- 1 MUKpPOCKaHUPOBAHHUE.

10. OnTHueckue EMEHThI CKAHUPYIOLUX YCTPONCTB. CpaBHUTEIbHAS XapAKTEPUCTHKA.

11. Knaccupukamuss  MaTpU4HbBIX  OPUEMHHKOB  M3JIy4EHHUS, IPHUMEHSEMBIX B
TEIUIOBU3HMOHHBIX CUCTEMAX.

12. CpaBHuTeNlbHAs XapaKTEPUCTHKA OXJIAXIAEMbIX M HEOXJIAXAAeMbIX (OTONPHU-EMHBIX
YCTpPOMCTB.

13. TlapameTpbl U XapaKTEPUCTUKU MATPUYHBIX MPUEMHHMKOB M3JIy4EHMs, IPUMEHSIEMbIX B
TEIIOBU3UOHHBIX CUCTEMAX.

14. OcHoBHBIE TPeOOBAaHUS K OXJIAKJAIOIIUM YCTPOUCTBAM MPUEMHHKOB M3TYyUCHUSI.
15. KanuGpoBka MaTpUYHbBIX MPUEMHHUKOB U3JTyICHUSI.

16. Buapl mryMoB MaTpUUHBIX MPUEMHHUKOB U3JIyUYEHHUS, IPUMEHIEMbIX B TEIUIOBU3HMOHHBIX
CUCTEMax.

17. TemneparypHO-IIPOCTPAHCTBEHHBIE U TEMIIEPATYPHO-YACTOTHBIE XapaKTEPUCTUKH.

18. CpaBHuTENBbHAs XapaKTEPUCTUKA HKBHUBAJIEHTHONW IIyMy pa3HOCTU TEMIIEparyp H
MUHUMAaJIbHO pa3peniaeMoi pa3HOCTH TEMIIEPATYP.

19. OcHoBHbIC Ha3HaueHHWs] W TpPeOOBaHUsS, NPEABABISEMBIE K JJICKTPOHHOMY TpPAKTy
(MOTyIO AIIEKTPOHHOM 00paObOTKH) TETNTIOBU3MOHHOTO TIPHOOpa.

20. NuTepdeiics! TemI0BU3HOHHBIX TPUOOPOB.
21. Tunbsl 1 OCHOBHBIE XapPAKTEPUCTUKU BUICOKOHTPOJIBHBIX YCTPOUCTB.
22. HazHauenue 1 MeTOIbI HUPPOBOK 00paOOTKH TEIUIOBU3NOHHBIX H300paXKeHUH.

23. Crnoco0bl 1IMGPOBOTO MPENCTABICHHUS TEIUIOBU3HOHHBIX H300paKEHUH (TEepMOKapT).
JlnHaMu4ecKkrii Auamnas3oH.

24. Koppekiusi HEOZHOPOAHOCTA MATPUYHBIX TPUEMHUKOB U3ITYyUYEHHUS.

25. OcHOBHBIE 33a4M TEIJIOBU3MOHHBIX CUCTEM, pelllaeMble MPOTPAMMHBIMU CPEACTBAMH.
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26. Metoasl indppoBoi GUIBTpaAK H300paKEHUH.
27. OnTuyecKre MaTeprualibl, IPUMEHSIEMbIE B TETUIOBU3MOHHBIX CUCTEMAX.

28. OmnpezneneHue reoMETPOONTHUECKUX MapaMETPOB U XapaKTEPUCTUK TETUIOBU3MOHHBIX
CUCTEM.

29. AxpomMaTtu3zanus 1 arepMaan3alus ONTHYECKUX CUCTEM.

30. OcOOEHHOCTH OINTHYECKHX CXEM TEIUIOBH3MOHHBIX CHCTEM C OXJIAXKIAEMBIMUA
MIPUEMHUKAMM.

31. Dddext Haprucca u crmocoObl €ro ycTpaHeHwHs..

32. OnpeneneHue 3HEPreTUUECKUX MTAPaMETPOB M XapaKTEPUCTHUK TETNIOBU3UOHHBIX CHCTEM.
33. Kputepuu paziuueHus 1Uemu.

34. MeTtoabl aBTOHOMHOTO Paclo3HaBAHUS.

35. TermoBM3MOHHAS CHCTEMa B BUJE HAOOpa JIMHEHHBIX allepHOANYECKUX 3BCHBEB.

36. MeTposnorndeckoe o0ecredeHne TeTUIOBU3NOHHBIX CUCTEM.

37. Cxema (TEIJIOBOTO) KOHTPOJS OSKBUBAJICHTHOW IIIYMy pa3HOCTH TeMIeparyp u
MUHUMAaJbHO pa3peniaeMoi pa3HOCTH TEMIEPATYP.

38. Buasl uCIIBITAHUI TEMIOBU3UOHHBIX CUCTEM.
39. IMuTaniMOHHOE MOJICTMPOBAHNE TEIIIOBU3MOHHBIX N300pakKeHUH.
40. KomnproTepHOE MOJEIHPOBAHNE TEIJIOBU3UOHHBIX CUCTEM.

41. TlpuHIUnsl paboThl U 0COOEHHOCTH ABYX- M MHOTOJUAITA30HHBIX (MHOTOCIEKTPAIBHBIX)
(bOoTONIPHEMHBIX YCTPOMCTB.

42. Bapuantsl 00pabOTKH M300payKEHUH Pa3HOTO CIIEKTPAIBLHOTO COCTaRBa.

43. KomrmuiekcupoBaHue n300paxeHHi.

44. TerIOBU3HOHHBIC TIPUOOPHI B METUIIMHE.

45. TennmoBo# Hepa3pyIAONIMNA KOHTPOJIb.

46. TerutoBass MACKUPOBKa OOBEKTOB-IIENICH M CPEACTBA ONITUKO-IJIEKTPOHHON OOPHOBI.
47. TennoBU3MOHHBIE CUCTEMbBI BOEHHOTO PUMEHEHHS.

48. ®akTophl, BIUAIONIME HA BEIOOP pabodero CrieKTpalbHOTO AMana3oHa TeTIOBU30pa.
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49. TenneHIIMY pa3BUTHS U COBEPIIICHCTBOBAHUS TEINIOBU3UOHHBIX CUCTEM.

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

OcHognas tumepamypa

1. MupomaukoB M. M. TeopeTtndeckrne OCHOBBI ONTHUKO-3JIEKTPOHHBIX MpubopoB / M. M.
MupomHukoB. - 3-e¢ uzn., uctp. - Cankr-Ilerepoypr: Jlans, 2022. - 704 c. - 978-5-8114-1036-1. -
Texct: anexrponnsiii // U3narensctBo Jlans: [caiT]. - URL: https://e.lanbook.com/book/210497 -
Pexxum goctyna: mo noanucke

2. TapacoB B.B. Benenue B nmpoeKkTHpOBaHUE OINTHUKO - JEKTPOHHBIX MPUOOPOB: CHCTEMHBIN
nonxon: Yueonuk. / B.B. Tapacos, 10.I. fAxymenkos; B. B. Tapacos, 1O. I. fkymenkoB ;. -
YHuBepcuterckas kaura, 2016. - 488 - 978-5-98699-164-1. - TekcT: HEMOCPEIACTBEHHBIM.

Jlononnumenvuas rumepamypa

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

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypchbl «AHTepHET», K KOTOPBIM 00ecneYnBaeTCst
AOCTYI 00y4AKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcol « Unmeprem»

1. http://modtran.spectral.com/modtran_home - Modtran

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://www.spectralcalc.com/blackbody calculator/blackbody.php - SpectralCalc.com
4. https://www.iprbookshop.ru/ - [IPR SMART

5. https://pribor.ifmo.ru/ - [Ipubopocrpoenune

6. https://www.photonics.su/ - ®oToHnKa

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

Ilepeuens npocpammrnozo obecneyeHus

(0OHOBIEHUE NPOU3BOOUMCSI NO Mepe NOSBNEHUsL HOBbIX 8ePCULL NPOSPAMMbL)
He ucnonb3yercs.

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM

(0OHOBIEHUE BBINOTHAEMCA eHCEHEOETbHO)

He ucnonb3yercs.

9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs
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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

JlekumoHHas aynuropus
LED-3kpaH - 1 wrt.
ABTtomaruzupoBaHHoe pabouee mecto (APM) - 1 mt.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHMILIMHBI (MOTYJIs1)

IIpn m3ydyeHuu Kypca ClenyeT MOCTOSHHO CBSI3bIBATh W3y4aceMbl Marepual CO CBEIACHUSIMU U3
pa3zenoB ONTHUKH, TEOPUH OINTHKO-3JIEKTPOHHBIX CHUCTEM, (DU3UKHU, SIIEKTPOHUKH, UCTOYHUKAM U
IIPUEMHUKAM U3J1y4CHHUS.

Cucremarnuecku TOTOBUTbCS K 3aHATUSM, [OBTOPATh M3ydyaeMblid Marepuan. CTyneHT,
MPOMYCTUBILUI 3aHATHS, 00s13aH NPONTH cobecemoBaHKe MO MaTe-puajy MPOIMYIICHHBIX 3aHITHH.
Bonpocsl 1o Marepuady NpOMYyIIEHHBIX 3aHATUH B 0043aTEJIbHOM TMOpPSJAKE BXOOAT B
NPOMEXYTOUHYIO arTecTtanuio. OCOOCHHOCTBIO JUCHUIUIMHBI  SBISIETCA HEOOXOAMMOCTH B
[IEPUOJUYECKOM  JIO-IIOJJTHEHUM  Kypca  JIEKIMM, Ui aKTyalu3alud  MCIOJIb3yEMBIX B
TEIUIOBU3MOHHBIX  CHCTEMax MarepuaaoB M TexHosorud. IloBecTBOBaHME — HUCLUILIMHBI
COIIPOBOXK/IAETCsI OOJIBIIUM KOJMYECTBOM HII-IIOCTPATUBHOW YacTH (TpaduKd, CXEMbl, pUCYHKH H
T.J.), KOTOPYIO PEKOMEHIYEeTCs JEMOHCTPUpPOBaTb B BHJE JJIEKTPOHHBIX IPE3EHTAUUN WIN
pa3IaTo4HOro Marepuaia.

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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