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Pa3padoruukmu:

HouenTt xadenpsr [IpukinaaHoit onTUKY, K.H., JOLIEHT 3anpsraesa JI.
A.

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

Ne 000000792 Crpanura 2 u3 13



Conepxanue
1. Lenp u 3amaun 0OCBOCHUSI TUCIIMIUIAHBI (MOTYJIS)

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

3. Mecto mucuumiausbl B cTpykrype Ol

N

. O0beM TUCIMIUIMHBI U BUBI YI€OHOU pabOTHI

9]

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

6. O1eHOYHbIE MaTepUAIIbl TEKYIIIETO KOHTPOJIS

7. O1eHOYHbIE MaTepUAIIbl TPOMEKYTOUHOM aTTECTAI[UU

o0

. Ilopsimok npoBeneHus: MPOMEKYTOUHOM aTTeCTallun

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

9.1. IlepeueHb OCHOBHO¥ ¥ JIOMIOJHUTEIHLHON YUeOHOM JTUTEPATyPhI

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

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

9.4. O60opynoBaHKE U TEXHUYECKHUE CPEACTBA OOYUCHUS

10. MeToauveckue yka3aHus IO OCBOCHHIO JUCITUTUTMHBI (MOJTYJIS)

Ne 000000792 Crpanura 3 u3 13



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

Llenb OCBOGHMS NUCLMIUIMHBI - OCBOCHHE OOYYAIOIIUMHCS KOMIIETEHIIMH, CBS3aHHBIX C
SNIEMEHTHOW 0a30#, ¢ Teo-puel M MPOEKTUPOBAHMEM ONTUYECKUX CHUCTEM, C MCIIOJIb30BAHUEM
NEPCIEKTUB-HBIX KOMITBIOTEPHBIX METOIOB C LENbI0 pPa3pabOTKU THIIOBBIX ONTHUYECKUX CHUCTEM
Pa3HBIX KJIACCOB JJISl ONTHYECKUX U ONTUKO-3JIEKTPOHHBIX MPUOOPOB

3anauy N3y4eHus: JUCLMILIIUHBI:

- TOJly4eHue OOy4aroLUIMMHCA TEOPETHUUYECKUX 3HAHMUN MO CBOMCTBAM COCTABISIOIIMX 3JIEMEHTHOU
0a3bl, MX HA3HAUCHHUIO B ONTHUYECKOM CHUCTEME M €€ KOMIIOHOBKE, 10 BbIOOpY NMPHHLUIHAIBHON
OINTUYECKON CXEMBI a TaKXkKe 00eCleunTh NOTyYeHUE MPAaKTHUYEeCKUX HABBIKOB 110 0a30BBIM pa3ienaM
NPUKIAJHOM ONTUKH, HEOOXOAM-MBIX JUISI pPa3padOTKHM ONTHYECKUX CUCTEM ONTHYECKHX M
OITUKO-3JIEKTPOHHBIX MPHUOOPOB U AATBHEUIETO N3YyUSHHS JUCLUIUIMH ONTHYECKOTO IIUKIIA. .

2. IInanupyemble pe3yJbTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEeMBIMH pPe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM NMPOTrpPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus

OIIK-1 CrnocobeH npUMEHATh E€CTECTBCHHOHAYYHBIE M OOLICHMH)XCHEPHbIC 3HAHUS, METO/bI
MaTeMaTU4YECKOI0 aHajlu3a M MOJAEIUPOBAHUS B HHXCHEPHOM JEATENbHOCTH, CBS3aHHOM C
IIPOEKTUPOBAHUEM, KOHCTPYUPOBAHUEM M TEXHOJIOTMSIMU IPOU3BOJCTBA JIA3EPHOU TEXHUKU

OIIK-1.1 Cnoco0GeH mNPUMEHATh 3HAHUS MAaTEMAaTUKM B WH)KEHEPHOW TMpaKkTHKE IMpH
MOJIETTUPOBAHUH
3namo:
OIIK-1.1/3u18 IlpuHUMIBI TOCTPOEHUS M COCTaB ONTHYECKUX CHCTEM B
ONTHUKO-YICKTPOHHBIX W ONTHYECKUX mpubopax W  Komruiekcax  [IpuHIUIBI
KOHCTPYHUPOBAHUS OMNTHUKO-3JIEKTPOHHBIX MPUOOPOB lOCynapcTBEeHHBIE W OTpACICBBIC
CTaHAAPTHI, CTAaHIAPTHI opranu3anuu OcoOeHHOCTH BRIOOpA ONTHYECKUX MaTepra-JIoB U
KOHCTPYUPOBAHMS ONTUYECKUX JIeTalen
Ymemns:
OIIK-1.1/¥Ym17 Amnanu3upoBaTh MNpEABSABISEMbIE TEXHHUYECKHE TPEOOBaHHS K
napaMmerpam pa3pabaTbiBa€MOil ONTUYECKOW CHCTEMBI ONTUKO-3JIEKTPOHHOTO NMpUdopa ¢
Y4ETOM M3BECTHBIX SKCIIEPUMEHTAJIbHBIX U TEOPETUUECKHUX PE3YJIbTaTOB
Braoems:
OIIK-1.1/HB15 MeTtoaukoii cocTaBlieHNs TEXHUUECKOTO 3aaHusl Ha TPOCKTUPOBAHUE U
pacyer ONTHYECKUX CHCTEM ONTUYECKUX M ONTHKO-3JIEKTPOHHBIX MPUOOPOB C
000CHOBaHHMEM BBIOOPA ONITUYECKOM 2JIEMEHTHOMN 0a3bl

OIIK-1.2 CriocobeH npuMeHSTh 3HaHUS €CTECTBEHHBIX HayK B MHKCHEPHOH MpaKTHKe
3nams:
OIIK-1.2/3117 IlpuHIUIIEI TOCTPOCHUS M COCTAB ONMTHYECKUX U ONTHKO-AJICKTPOHHBIX
npubOpoB U KOMIUIEKCOB IIpMHIMIBI  KOHCTPYHMpPOBaHMS  ONTUKO-AIEKTPOHHBIX
npu6opoB OCHOBBI NPOEKTUPOBAHUS, KOHCTPYUPOBAHUS U IPOU3BOACTBA ONTUYECKUX U
OITUKO-3JIEKTPOHHBIX PUOOPOB U KOMILIEKCOB
Ymemu:
OIIK-1.2/¥m17 TIlpencraBiate uH(OpMANMIO B  CHUCTEMaTW3MPOBAaHHOM  BHJIE
Pa3pabaTbiBaTh KOHCTPYKTOPCKYIO JOKYMEHTAIMIO. PaccYMTHIBaTh, MPOEKTUPOBATH H
KOHCTPYHUPOBaTbh B COOTBETCTBUM C TEXHMYECKMM 33JaHMEM THUIIOBBIE ONTHYECKUE
CHCTEMBI, IPUOOPHI, I€TAIN U Y3JIbl ONTOTEXHUKH HA CXeMOTEXHHUYECKOM H 3JIEMEHTHOM
YPOBHSX
Braoemy:
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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-1.3/3u12 Metonsl mpoBeAEHUS TMATEHTHBIX  HccienoBaHui  [IpuHIMITEI
MIOCTPOEHUS M COCTaB ONTHYECKUX M OMTHUKO-3JICKTPOHHBIX MPUOOPOB U KOMIUIEKCOB
[TpuHIUTIBI KOHCTPYHUPOBAHHSI ONTUKOIJIEKTPOHHBIX TPHOOPOB

Ymems:

OIIK-1.3/¥m12 IIpom3BomuTh NHaTeHTHbIM mOUCK Paborarh ¢ HayyHO-TEXHHUYECKON
uHpopmarmeit Paborare ¢ 0a3amMu JaHHBIX W UCTOYHHKAMH HH(OpMAlMd B BUIE
npohecCHOHANBHBIX HAYYHO-TEXHUYECKUX KYPHAIIOB U 0030pOB PE3yJIbTaTOB HAYYHBIX
KOH(pepeHIMiT 1 MEXTyHAPOIHBIX BEICTABOK

Brnaoemw:

OIIK-1.3/HB12 HaBblkOM TOCTOSHHOTO HAOJMIOACHHUS 32  XOJOM  Pa3BUTHUA
KOMITBIOTEPHBIX METOAOB CHHTE3a U ONTHUMH3ALUU ONTHYECKUX CUCTEM, X aHAIU30M U
ornleHKOM d3(PQPEeKTUBHOCTH B CIydae WCIOIB30BAaHUS TPU pa3pabOTKE CHUCTEM
ONTUYECKUX U ONTUKO-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-4.1/3ull OcHoBHble oO0MacTM U CHEHU(PHUKY MPUMEHEHHS ONTOTEXHHKH,
ONTUYECKHUX U ONTUKO-3JIEKTPOHHBIX MPUOOPOB U KOMILIEKCOB. [IpUHIMITBI TOCTPOCHUS
U COCTaB ONTHUYECKUX U ONTUKO-3JIEKTPOHHBIX NMPUOOPOB M KOMIUIEKCOB. [IpHHIMIIBI
KOHCTPYHMPOBAHUS ONTHKO-JIEKTPOHHBIX TPHOOPOB.

Ymems:

[IK-4.1/Ym10  Asnanmu3upoBaTh TEXHUYECKHE TpeOOBaHUS, MPEABABIIEMbIE K
pa3zpabareiBaeMON ONTOTEXHUKE, ONTHYECKUM U OINTUKO-3JIEKTPOHHBIM IMpHOOpaM U
KOMILJIEKCaM C YY€TOM HM3BECTHBIX SKCIIEPUMEHTAIBHBIX U TEOPETUUECKUX PE3YIbTaTOB.
Paborath ¢ Hay4HO-TeXHUYECKON MH(OpPMAINE.h UCIIBITHIBATD MEPCIIEKTUBHBIE METO/IbI
aBTO-MaTU3UPOBAHHOTO NpoekTupoBaHus. OOOCHOBBIBATH MpeIaracMble PEILICHUS.
Braoems:

[1K-4.1/HB11 Brnagets HaBbIKaMM rabapUTHOTO PACUETATUIIOBBIX ONTHYECKUX CHCTEM 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-4.2/3u14 Hcnonb3oBath MpodhecCHoHaNbHbIE MaKeThl MPHUKIAAHBIX HTPOTpaMM s
NPOCKTHUPOBAHUS ONTUYECKHX CUCTEM INPHOOPOB ONTOTEXHUKH, paboTarh ¢ OazamMu
JMaHHBIX M TEXHUYECKOW MH(pOpMaluel, pa3padbaTeiBaTh TEXHUYECKYIO JTOKYMEHTAIIUIO
Ha OTJICJIbHbIE ONTUYECKUE J€TATU U BCIO ONTUYECKYIO CUCTEMY B LIEJIOM

Ymemns:

[1K-4.2/Ym11 CoBpeMEeHHBIN WH)KEHEPHBIM OMBIT TPH HCCICAOBAHMH U pPa3paboOTke
ONTUYECKUX CUCTEM C HCIOJIB30BAaHUEM JeTalled U3 HOBOM 3JIEMEHTHOW 0a3bl Npu
MPOEKTUPOBAHUU ONITUYECKUX M ONTHKO-3JIEKTPOHHBIX IPUOOPOB.

Braoems:

[1K-4.2/HB10 HaBpikamMu HCTOJB30BaHUS  CIICIMATM3UPOBAHHOTO  MPOTPAMHOTO
obecrieueHrsT CUHTE3a ONTUYECKUX CHUCTEM MPUOOPOB ONTOTEXHHUKHU, PaOOTHI ¢ Oazamu
JaHHBIX M TIOMCKOM ONTHYECKHX CHUCTEM-TIPOTOTHUIIOB, pPa3pabOTKH TEXHUYECKOI
JIOKYMEHTAIluU

[IK-4.3 TIK-4.3. OcymecTBiseT MOUCK W aHalW3 HAyYHO-TEXHUYECKOW WHGOPMAIINH,
OTE€YECTBEHHOTO U 3apy0eHOTO OMbITa, padoTaeT ¢ 6a3aMu TaHHBIX
3namu:
[1K-4.3/309 Pa3zpabarbiBaTh KOHCTPYKTOPCKYIO JTOKYMEHTAIIMIO Ha Y3JIBl CIIOXKHBIX
ONTUYECKUX CHUCTEM, 3allUIlaTh U OOOCHOBBIBATH IMpeljaraeMble TEXHUYECKHE
pelieHus.
Ymemns:
[1K-4.3/YM9 Pacdyer u TNpPOEKTUPOBAHHE B COOTBETCTBUHM C TEXHHMYECCKHUM 3aJaHUEM
TUIIOBBIE CHUCTEMBbl Ha 3JIEMEHTHOM U CXEMOTEXHHYECKOM YypoBHsX. KommbioTepHoe
MOJICIUPOBAHUE OMNTHUYECKUX CHCTEM C YYETOM MPOTHO3HPOBAHUS HCIOIb3yEMbIX
TEXHOJIOTUI MTPOU3BOACTBA U COOPKHU.
Braoemy:
[1K-4.3/HB8 Pa3paboTKoil TeXHUYECKOM M MPOEKTHO-KOHCTPYKTOPCKOM TOKYMEHTALUU
Ha BceX JTarnax, MeTogamu pacuyera U MPOSKTUPOBAHUS TUMIOBBIX ONTUYECKUX CHCTEM B
COOTBETCTBUM C TEXHUUYECKHUM 3aJIaHUEM JIJIsi IPUOOPOB CXEMOTEXHUKH.

3. Mecto aucuumimabl B cTpykrype OII

Huctummuaa (Monyns) b1.0.20.03 «Ontudeckue CUCTEMBl BU3yallbHBIX HMPUOOPOBY» OTHOCUTCS K
o0s13aTeNbHOI yacT 00pa30BaTeIbHOM MPOrpaMMBbl M U3ydaeTcs B cemecTpe(ax): 5.

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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Bcero

|72 [ 2 [ 17 [34]21]

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

HaumenoBanue pazaena, TeMbl

Bcero

CamocrositenpHas paboTa

00y4JeHHsI, COOTHECEHHBIE C
pe3yJbTaTaMyi OCBOCHUS

[Inanupyemblie pe3ynbTarhbl
IPOrpaMMbI

Pa3gen 1. Teopus
TeJeCKONMUYECKHX CHCTEM

N

0

— | JISKIIMOHHBIC 3aHATHS

0

w | [IpakTrueckue 3aHATHSA

2

Tema 1.1. AdoxanbHble
OI-THYECKUE CUCTE-MBI B
HaOII0na-TENbHBIX,
OTITU-KO-3JIEKTPOHHBIX U
Ja3epHBIX MpHU-Oopax.
OcobeH-HocTH pacueTa

Tema 1.2. Pacuet dokaabHBIX U
BHE()OKAITLHBIX KOJUIGKTUBOB

10

Tema 1.3. 3purenbubie TPy-0bl
MIPSIMOTO U300paKEHUS.
JIMH30BbIC U TIPU3MEHHEIC
000paYnBaIOIINE CUCTEMBI

10

Tema 1.4. 3putenbHbie TPyOBI ¢
BHYTpeHHEH (HOKyCHPOBKOM

12

OIIK-1.1

o
=
=
»

OIIK-1.3

Paznen 2. OnTuyeckue cucTeMbl
NMPOCTHIX U CJA0KHBIX JIYII.
bunokyasipusbie aynsl. Teopusi
ONTHYECKOM CHCTEeMbI
MHKPOCKONA

18

Tema 2.5. [IpocThie U CITOKHBIE
JYTIBI

Tema 2.6. OCHOBHBIC BUJIBI
MHUKPOCKOTIOB. ["abapuTHBIN
pacuer

I1K-4.1
I1K-4.2
I1K-4.3

Pa3nen 3. AGeppannoHHbIN
pacyeT THUNOBBIX ONTHYECKUX
cucTeM

14

Tema 3.7. Mertonbl pacyeTa
YHUBEPCAIbHBIX 00bEKTHBOB

14

OIIK-1.1
OIIK-1.2
OIIK-1.3

HToro

72

17

34

21

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

Pa3zoen 1. Teopua meneckonuueckux cucmem
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Tema 1.1. Agoxanvuvie on-muueckue cucme-mvl 8 HAONIOOA-MENbHBIX, ONMU-KO-IJIEKIMPOHHBIX U
nazepuwix npu-oopax. Ocoben-nocmu pacuema

Jlexuus Nel. ITpumenenue TC. OnTuyeckue cXeMbl U XapaKTEPUCTHKU.

IIpakTueckoe 3ansaTue Nel O3HaKOMIIEHHE C HOPMAaTUBaMU, IEPEYHEM JIMTEPATYPhl U CaliTOB
MHTEpHET 10 Npo It 00yUeH.

Briaua 3a1anuii Ha KypcoByio paboTy METOANYECKUE PEKOMEH AN 1o BeinoaHeHuto KP.
[Tpaktuueckoe 3anarue Ne2 ['abGapuTHBIA pacdeT mpocToil 3putenbHOM TpyOsl Kerepa Buioop
KOHCTPYKIIMM KOMIIOHEHTOB

Tema 1.2. Pacuem ¢hoxanvhvix u 6HehOKANbHBIX KOLLEKMUBOS

Jlekims Ne 2 IlpumeHeHHMe M pacyeT KOJJICKTMBOB B 3PUTENBHBIX TpyOax. BuedokanbHble
KOJIJICKTUBBI.

[Tpaktuueckue 3anatus Ne3 ['paduyeckoe onpeneneHre U pacueT MOJIOKEHUS U IUaMeTpa MepBon
BUHBETHUPYIOUICH JuadparMpl, oOecrednBaionield HECHMMMETPUYHOE BHHbETUpOBaHME. Pacuer
BTOpOil tuadparmMbl KOHTPOIIb BEIUMCIICHUH.

Tema 1.3. 3pumenvuvie mpy-oul npamoco uzobpascenus. Jlunszosvie u npusmenHsvie 0boOpavusarujue
cucmemvl

Jlextmst Ne3 JIMH30BBIE OZJHO M IBYXKOMIIOHEHTHBIE 000payMBAaIOIIUe CUCTEMBI. ['abapuTHBIN pacueT
3pUTEIBHOM TPYOBI C 000paunBarOIIeil CHCTEMOH.

[Tpaktuueckoe 3ansaTue Ne4 OrmpeneneHue MOJOKEHUS U pa3MEpOB MPU3MEHHON 000pa-unBaroien
cucrembl B KP, Tonmmu sksuBaneHtHoil u pexyuuposanHoi IIIIIT B OC GUHOKIS U KOHTPOJIb
BBIYUCIIC-HUM.

Tema 1.4. 3pumenvHvle mpyowvl ¢ BHympeHHell (oKYCUpOBKoLlL

Jlextmst No4. 'aGapuTHBIN pacueT MOHOKYJISIPOB U MMPU3MEHHBIX OMHOKIICH.

Jlekmst Ne 5. Ontmueckue cxembl W Xapakrepuctuku 3T ¢ BHyTpeHHEH (HOKYyCHPOBKOM.
["aGapuTHBIif pacueT ¢ 1ByXKOMIIOHEHTHBIMU TE€JIC00bEKTHBAMH.

[Tpaktuueckoe 3anstue Ne 5 TNaGaputHbriii pacuer 3T ¢ BHyTpeHHEH (OKYCHpPOBKOH sl BhIOOpa
KOHCTPYKIIHI KOMIIOHEHTOB

Pazoen 2. Onmuueckue cucmemvl HPOCMbIX U CA0MHCHBbIX Jyn. bunoxynapneie nynvl. Teopus
ONMuYecKoll cucmemvl MUKPOCKORA

Tema 2.5. Ilpocmule u crooscuvie aynvi

Jlekmmst Ne 6 Jlymbl. OnTudeckue CUCTEMBbI OMHOKYIISPHBIX Jym. [Ipu3Marndeckre OMHOKYISIPHBIC
nynbl. ['abapuTHBINA pacdeT

[Tpaktrueckoe 3anstre Ne 6 'abapuTHbIN pacueT OMHOKYIISIPHOMN JTYIIHI.

[TpakTrueckoe 3ansTre No7 ['abapuTHBINA pacdyeT MPU3MATHIECKON OMHOKYIISIPHOM JTYTIbI

Tema 2.6. OcHosHvie subl Mukpockonos. I abapumnulil pacuem
Jlexiust Ne 7 Buapl MUKpOCcKonoB. ONITHYECKHE CUCTEMBI B XapakTepucTHKU. OCOOCHHOCTH pacuera

IIpakTueckoe 3ansaTue Ne8 PacueT onTuueckue cucTeM MUKPOCKOIIOB
Texymui KOHTPOJIb

Bun (hopma) konTpoms
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[TnceMenHsbIit Onpoc

Pazoen 3. Abeppayuonnulii pacuem munoeviX ONMUYECKUX CUCHEM

Tema 3.7. MemoOwl pacuema yHugepcaibHulX 00beKmuos

Jlexmmst No.8 OOBEKTHBBI 3pUTEIBHBIX TPYO U MUKPOCKOIIOB

[Tpaktuueckoe 3ansaTre Ne 9 CuHTE3 IpOCTEUIINX OOBEKTHBOB

Jlexmmst Ne 9. Metonpl pacuera 00bEKTUBOB

[TpakTuueckoe 3ansTre Noel() AGeppalinOHHBIN pacdeT 0ObEKTUBOB 3pUTEIBHBIX TPYO

6. Illops1oK NpoBeIeHUsT MPOMEKYTOYHOM aTTeCTALIUMN

[Topsimox  mpoBeACHHS TMPOMEKYTOUHOM  aTTeCTalMM  pPEerIaMeHTUPYETCS  JIOKAJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHBEPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTanud OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENbHBIM MpOrpammam
BBICIIIETO O0pa3oBaHus — IporpamMmmam OakajlaBpuara, mporpamMmam CIEHUalIUTeTa, MporpaMmam
MarucTparypbl B (eaeparbHOM TOCYIapCTBEHHOM OIOIKETHOM OOpa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusi «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadumy,
1.6 «Opranuzanus v NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPsSAKE OCYHIECTBIEHUS OOpa30BaTeIbHOTO MPOIECCa, MPOBEICHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecraluu OOydyaromuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs M JHUCTAHIUOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (¢eneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3uu W KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem 0 u JJOT».

IIpomedxcymounas ammecmayus: 3avem, 5 cemecmp.

IpU MPOBEACHUU MPOMEXYTOUHOM aTrTecTaluu, NpUMEHETCS cpeHee apuPpMETUIECKOe 3HAUCHHS
OLICHOK, IOJYYCHHBIX 3a KaXAbIH 3J€MEHT OLEHHBAHUS, YKa3aHHBIA B Owiere (BOIpPOC M JBa
NPaKTUYEeCKUX 3adaHus). MToromas oOIEHKa MO AMCUUIUIMHE (MOIYINIO) PAcCUUTHIBAeTCA Kak
OTHOUICHHE CYMMBI OIICHOK, IIOJIy4E€HHBIX OOydaeMbIM 3a KaXIblii BONPOC U 3aJaHUs B
Ounere(Borpoc U 2 3a7aHus, Aajiee 3JIEMEHT KOHTPOJIs) MOAETICHHOE Ha KOJIMYECTBO MOTYYEHHBIX
ouieHOK (3). IIpu mpoBeneHNH OLIEHUBAHUS 110 BOTIPOCAM M 33/I1aHUSM, YKa3aHHBIM B OWJIETE, B X0/
IIPOMEKYTOYHOM aTTeCTALMU, IIPEIIOIaBATEIb MOKET YUUTHIBATh PE3YJIBTATHI TEKYIETO0 KOHTPOJISA

IIpomedcymounasn ammecmayus: Kypcosas paboma, 5 cemecmp.

IpU MPOBEACHUHU MPOMEXYTOUHOM aTrTecTaluu, NpUMEHETCS cpeHee apuPpMETHUIECKOe 3HAUCHHS
OLICHOK, IOJMYYCHHBIX 3a KaXAbI 3J€MEHT OLEHHBAHUS, YKa3aHHBIA B Owiere (BONpOC M J1Ba
NPaKTUYEeCKUX 3adaHus). MToroas oOIEHKa MO AMCUUIUIMHE (MOIYINIO) PAcCUUTHIBAeTCA Kak
OTHOUICHHE CYMMBI OIICHOK, IIOJIy4EHHBIX OOydaeMbIM 3a KaXAblii BONPOC U 3aJaHUs B
Ounere(Borpoc U 2 3afaHus, Aajiee 3JIEMEHT KOHTPOJIs) MOAETICHHOE Ha KOJIMYECTBO MOTYYEHHBIX
ouieHOK (3). IIpu mpoBeeHNH OLIEHUBAHUS 110 BOIIPOCAM M 33/I1aHUSM, YKa3aHHBIM B OWJIETE, B XO/I€
IIPOMEKYTOYHOM aTTeCTALMU, IIPEIIOAAaBATEIb MOKET YUUTHIBATh PE3YJIBTATHI TEKYIETO0 KOHTPOIISA

7. OnleHOYHbIE MATEPUAJIbI TEKYLIEr0 KOHTPOJIA
Pazoen 2. Onmuueckue cucmemvl npocmulx u ca0xcuvix ayn. bunoxkynapuwie aynwi. Teopus
ONRMUYECKOUl cucmembl MUKPOCKONA

Koumponupyemvie H/IK: 11K-4.1 I[1K-4.2 [1K-4.3

Tema 2.6. OcHosHble subl MUKpockonos. I abapumnulil pacyem
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dopma KOHTPOJIs1/0LIeHOYHOE cpenicTBO: [IMchbMeHHBIN ompoc
Bomnpocsi/3ananus:

1. Knaccugukanust MUKPOCKOIIOB 1 MUKPO-00bEKTUBOB. ONITUYECKUE CUCTEMBI
Y ONTHYECKUE XapaKTEPUCTUKU OOBEKTHBOB U OKYJISIPOB.

8. OueHo4HbIe MaTepHAJIbI IPOMEKYTOUHOM aTTeCTALUM

5 cemecmp, 3auem
Koumponupyemvie H/IK: OIIK-1.1 I[IK-4.1 OIIK-1.2 I[IK-4.2 OIIK-1.3 [IK-4.3
Bonpocsl/3ananus:

1. CnocobHOCTh K aHajau3y, pacyeTy, MPOEKTUPOBAHUIO U KOHCTPYHUPOBAHUIO B
COOTBETCTBMM C TEXHMYECKHM 3aJJaHHEeM THUIOBBIX CHCTEM, MpPUOOPOB, JeTajeil u y3J0B
ONTOTEXHUKHU U JIA3ePHOU TEXHHUKH HAa CXEMOTEXHMYECKOM U 3JIEMEHTHOM YPOBHSX, B TOM YHCIE C
HCIOJIb30BaHUEM CHCTEM aBTOMAaTU3HUPOBAHHOTO MPOEKTUPOBAHUSI.

1.Bunpl Teneckonuueckux cucteM. [IpuBecT onTudecKkre cXeMbl ¢ MOCTPOCHUEM XOa JTydeu
2.IlpuMeHeHne TeNEeCKOMMYECKUX CUCTEM.

3.Bugsr 3putenpabix TpyO (3T). Kakas Teneckonudeckasi CUCTEMa Ha3bIBACTCS 3pUTEIBLHON TPyOOit?
[IpuBectn ontuueckue cucrembl 3T B TOHKHUX KOMIIOHEH-TaX C XOIoM Jiyded. OnThyecKux
xapakrtepuctuku 3T

4.Cgerocuna 3T.

5.060paunBaromue cuctembl (06c) OC 3T, nx HazHaueHHWE W CpaBHUTEIbHBIN aHanu3. [IpuBectn
ontuyeckue cucrembl 3T ¢ JHMH30BBIMH OOOpadMBarOlIMMHU cucTtemMamu. dopmyna BUAMUMOIO
yBenudeHust 3T ¢ O6c¢ B o01mem ciydae.

6.Mcxonnsie mannbie s pacdera 3T ¢ IByXKOMIIOHEHTHOM oOopauuBaroiiei cuctemoit. Hauepturh
ONTHYECKYIO CXeMy C XofoM Jiyueil. Kakue mpeumyiie-cTBa nmeetr cummetpuyunas O0¢?

7. Kakue HegoCTaTKu UMeeT ogHOKoMITOHeHTHass OOC mpu JIMHEWHOM yBelW4Ye-HUHU, OTIUYHOM OT
-1?

8.Kaxkast o6opaunBaromias cuctema mo3BoJIsIeT CO3aTh HanboIee KOMITAKTHYIO KOHCTPYKITHto 3T?
9.Kakue OOc ycTaHAaBIMBAIOT B MpUIieIax?

10.ITpuHIIMIIMATEHOE OTIAMYKME MOHOKYJIsApa OT OMHOKIA. Kakoe mpenumyIecTBo JaeT OMHOKIb MpH
HabmoneHnu? JonoaHUTENbHbIE XapaKTePUCTUKH, PACCUU-THIBAEMBIE MTPH pa3paboTKe OMHOKIEH.
11.Haznauenue BuHbeTHpyIOmerd muadpparmei B OC. UTOo 3HAUUT «HECUMMET-PHYHOE
BUHBETHUPOBAHUE?»

12.0c06eHHOCTH YCTaHOBKH IIpu3MeHHO# o0opaumnBatomei cucteMbl B OC 3T u ee pacuera..
13.KosiekTUBBI: Ha3HAYeHHE, IMOJOKUTEIbHBIE M OTPHUIATENIbHbIE KOJUIEKTHBBI, (OKAJIbHBIE U
BHe(okanpHble. [lpuBectn ontuyeckue cxembl. C KakoW IeNbi0 MPUMEHSIOT BHE(OKaJbHBIE
KOJUIEKTUBBI?

14.0co6ennoctu pacdera 3T ¢ O6c.

15.Cnoxxenne abeppaiuii B TEJICCKOMMYECKOW CHUCTEME M HCIOJb30BaHHE TPH abeppariioOHHOM
pacuete 3T.

16.Ha3nauenue BuHbeTHpyIOmEH auadparm B ontuueckoir  cucteme 3T.  Ilons-tue
HECHMMETPHUYHOTo BUHbeTHpoBaHMs. Kak oT Hero mzbaButhcs? [lpuBecTu nmpumep U ONTHYECKYIO
CXeMy C IOCTPOEHUEM X0/ JTy4eil.

17.ITone3noe ymenmuuenne 3T, ero d¢usmueckuid cmpica. [lpuBectn dopmyny. HopmamsHoe
yBEJIHUYECHUE.

18.Ceetocuna 3T B pa3HbIX CiTydasx.

19./leiicTBytO1lIe€ OTBEPCTHE BXOAHOTO 3payka 3T, MpuBECTH PUCYHOK. J[Ma-MeTp BBIXOAHOTO 3pavyka
u ero ynaynenue B 3T pa3HOro Ha3HAYEHUS.

20.Cymepeunoe  ymucio: (u3MYecKWid  CcMbIcA. B Kakux  ciydasx ~ HEOOXOAMMO  €ro
paccuntsiBath?(cM.I'OCT)

21.Kakue 3T HazpiBatlOT TpyOamu mpsimoro u3obpaxeHus? [lpuBecTr mpuMepbl U ONTHYECKYIO
cxeMy. OCOOEHHOCTH UX pacyeTa.

22.TeneoObEeKTUBBI TEIECKOMMYECKUX CUCTEM. IBYX- U TPEXKOMIIOHEHTHBIE T€-1€00bEKTUBBI,
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HazHaueHue. ONTHYeCcKe XapaKTePUCTHKH.

23.0cob6ennocTu rabaputHoro pacuera OC Npu3MEeHHBIX OMHOKIICH.

24.06bextuBbl U OKyisippl OC 3T. IlpuBecTd MX ONTHYECKHE CXEMBbI MPH Pa3-HBIX 3HAYCHHSIX
ONTUYECKUX XapPaAKTEPUCTHK

25.ABTOKOJUTUMALIMOHHBIE 3PUTETIbHBIE TPYObI: MPUMEHEHHE, YIPOIICHHAs OIN-THYECKas CXeMa C
xooM stydeit. OcoOeHHOCTH TabapUTHOTO pacyeTa.

5 cemecmp, Kypcosas paboma
Konmponupyemvie H/IK: OIIK-1.1 I[IK-4.1 OIIK-1.2 1IK-4.2 OIIK-1.3 [IK-4.3
Bomnpocwi/3ananus:

1. CnocoOHOCTH K aHaluM3y, pacdery, NPOCKTHPOBAHUIO M KOHCTPYHPOBAHUIO B
COOTBETCTBHUHM C TEXHUYECKHUM 33JaHHEM THIIOBBIX CHCTEM, HOpUOOpOB, JAeTajeil u y3JI0B
ONTOTEXHUKHU W JIA3€PHOM TEXHUKHM HA CXEMOTEXHMUYECKOM U 3JIEMEHTHOM YPOBHSX, B TOM UYHCIE C
HCIIOJIb30BaHUEM CUCTEM aBTOMAaTU3HPOBAHHOIO IPOEKTUPOBAHUSI.
1.Bunp! reneckonnueckux cucteM. IIpuBecTr onTHUECKHE CXEMBI C IOCTPOECHUEM XOJa JIyde
2.IlpuMeHEeHNE TEIECKOTNYECKUX CHCTEM.
3.Bunet 3putensubix Tpyo (3T). Kakas Teneckonuueckasi cucTeMa Ha3bIBACTCSl 3pUTEIBHON TPyOOii?
IIpuBectn ontuueckue cucreMbl 3T B TOHKMX KOMIIOHEH-TaX € XOAOM Jydei. Onrtuueckux
XapakTepucTuku 3T
4.Cserocuna 3T.
5.060paunBatone cuctemsl (O6¢c) OC 3T, ux Ha3HaueHHE M CPaBHUTENbHbIN aHanu3. [IpuBecTu
ontuueckue cuctembl 3T ¢ JMH30BBIMH OOOpauMBaroOLIMMM cucTeMamu. Dopmyna BHIUMOTO
ysenuuenus 3T ¢ O6¢ B ob1em cinyyae.
6.Mcxonnblie nanubie ais pacuera 3T ¢ AByXKOMIOHEHTHOM oOopaunBarolieil cuctemoit. Hauepturs
OINITHYECKYIO CXeMy ¢ Xo10M Jiyueil. Kakue npenmyiie-ctBa umeeT cummerpuanas Ooc?

7. Kakue HemocTaTku MMeeT OAHOKOMIOHeHTHass OOc MpH JIMHEHHOM yBelIW4Ye-HUH, OTIMYHOM OT
-1?

8.Kakas ob6opaunBaroias cucteMa Imo3BoJisieT co3/1aTh Hanboiee KOMIIAKTHYIO KOHCTpYKIuto 3T?
9.Kakue OOc ycTaHaBIUBAIOT B puUIienax?

10.IIpuHIMIIMANbHOE OTIMYUE MOHOKYJIsIpa OT OMHOKISA. Kakoe mpenmyiiecTBo aaeT OMHOKIb MpU
HabOmoneHun? J{onomHUTEIbHBIE XapaKTEPUCTHKH, PACCUH-THIBAEMbIE ITPH pa3padoTKe OMHOKIICH.
11.Haznauenne BunbeTupytoumei auadpparmer B OC. UYUro 3HAYUT «HECUMMET-PUYHOE
BUHBETUPOBAHUE?»

12.0cobenHocTy ycTaHOBKM Ipru3MeHHOH obopaunBatomieit cucremsl B OC 3T u ee pacuera..
13.KoniekTuBbl: Ha3HaYeHUE, IOJOKUTEIbHBIE W OTPHUIIATENIbHBIC KOJUIEKTUBBI, (DOKanbHbIE H
BHe(okanpHble. [IpuBectn onTtuueckue cxembl. C Kakod 1LeIbI0 MPUMEHSIOT BHE(OKaJbHBIC
KOJUIEKTHUBBI?

14.0cobennoctu pacuera 3T ¢ OGc.

15.Cnoxenne abeppauuii B TENECKONMMYECKOM CHCTEME M MCIOJIb30BaHUE NpU abeppariiOHHOM
pacuete 3T.

16.Ha3nauenne BuHbeTHpylOUled nauapparm B onrudeckoil cucreme 3T.  Ilonsa-tue
HECUMMETPHYHOTO BUHBbeTHpOBaHMs. Kak oT Hero m3daButhcs? IlpuBecT nmpuMep M ONTHYECKYIO
CXEMY C IIOCTPOECHUEM XOJa JTYUECH.

17.1Tone3noe yBenmunuenue 3T, ero ¢usnmyeckuit cmbica. IlpuBectun Qopmymny. HopmansHoe
YBEJINYECHHE.

18.Ceerocuina 3T B pa3HBIX CirydasiX.

19.JleiicTByto1iee oTBEpCTUE BXOAHOTO 3padka 3T, mpuBecTH pucyHOK. [lMa-MeTp BBIXOAHOIO 3padyka
u ero ypanenue B 3T pa3HOro Ha3HaYEHHUS.

20.Cymepednoe uucio: (U3MYECKUd CMBICA. B Kakux cioydasx HEOOXOIUMO  €ero
paccuntsiBath?(cM.I'OCT)

21.Kakue 3T HazpBaroT TpyOamu mpsimoro u3oOpaxenusi? IIpuBecTn mpuMepbl M ONTHYECKYIO
cxemy. OCOOEHHOCTH UX pacyera.

22 .TeneoObEKTUBBI TEJIECKOMMUYECKUX CHCTEM. JIByX- M TPEXKOMIIOHEHTHBIE Te-JI€OObEKTUBBI,
HazHadyeHue. ONTHYECKNE XapaKTEPUCTHKHU.
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23.0cob6ennocTu radbaputHoro pacuera OC NMpu3MEeHHBIX OMHOKIICH.

24.06bextuBbl U OKyisippl OC 3T. IlpuBecTd MX ONTHYECKHE CXEMBbI MPH Pa3-HBIX 3HAYCHHSIX
ONTUYECKUX XapPaAKTEPUCTHK

25.ABTOKOJUTUMALIMOHHBIE 3pUTEIbHBIE TPYObI: MPUMEHEHHE, YIPOIICHHAs OIN-THYECKas CXeMa C
xooM Jtydeit. OcoOeHHOCTH TabapUTHOTO pacyeTa.

9. MatepuaJIbHO-TEXHHUYECKOE H Y4eOHO-MeTOAnYeCcKoe ofecrevyeHue TUCIHIINHBI
9.1. [lepeyeHb OCHOBHOI U JOMOJHUTEIbLHON Y4eOHOM JTUTEPATYPbI

OcHognas tumepamypa
1. 3anpsraesa JI.A. PacueT u mpoeKTUpOBaHUE ONMTUYECKUX CHCTEM: YUEOHHUK I BY30B B 2-X

gacTsax. Yacte 1. / JLA. 3anpsraeBa, N.C. CpemHukoBa. - 2- HW3JaHUE HCIPABICHHOE U
nononHeHHoe. - MUNT'AuK, 2009. - 350 - 978-5-91188-017-0. - TekcT: HeMOCPEACTBEHHBIN.

2. 3ampsraeBa JI.A. PacueT u npoeKTHPOBaHUE ONTHYECKUX CUCTEM: YUEOHMK JUIS BYy30B B 2-X
gactax. Yacte 2. / JLLA. 3anpsraesa, M.C. CpemHukoBa. - 2-¢ H3JaHHE HCIPABICHHOE H
nononHeHHoe. - MUMT'AuK, 2009. - 258 - 978-5-91188-018-7. - TexcT: HENOCPEACTBEHHBIMH.

Jlononnumenvuas numepamypa

1. 3aka3znoB H.II. Teopus onTudeckux cucreMm: YUEOHUK NIt CTYAEHTOB MTPUOOPOCTPOUTETHHBIX
cnenmansHocTedd By3oB. / H.II. 3akasnoB, C.M. Kuprommn, B.H. Ky3uues. - MammHocTpoenue,
1992. - 448 - 5-217-01995-6. - TekcT: HENOCPEACTBEHHBIM.

2. PycunoB M.M. BrruucnurensHast ontuka: CrnpaBounuk / M.M. Pycunos, A.Il. I'pammaruH,
II.1. IBanoB u np.; M. M. Pycunos, A. I1. I'pammarun, I1.JI. MBaHoB u np. ;. - MammHocTpoeHue.
Jlenunrp. ota-uue, 1984. - 423 c.: un. - TekcT: HENOCPEACTBEHHBIH.

3. bebuyk JLI. Ilpukmagnas ontuka: Yueb. mocobue s MNpUOOPOCTPOUTEIIBHBIX
cnenanbHocTedd By3oB./ Ilog o6mr. pen. H.IT. 3akaznoma. / JI.I. beGuyk, FO.B. Boraues, H.II.
3aka3HoB. - MammHocTpoenue, 1988. - 312 - 5-217-00073-2. - TekcT: HEMOCPEACTBEHHBIH.

9.2. [IpodeccuonanbHblie 0a3bl JAHHBIX U pecypcbl «UHTEepHET», K KOTOPBIM 00ecneuynBaeTcs
AOCTYN 00YyYAKOIIMXCS

IIpogheccuonanvruvie 6azvi Oanubix
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 oubnuoreka KubepJlenunka,
MOCTPOCHHAs HA apaaurMe oTkpeIToi Hayku (Open Science).

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

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

7. https://www.iprbookshop.ru/ - Dnexrponno-6udnmuoreunas "[PRbooks"
8. https://lib.miigaik.ru/ - UPBUC64 snexrponHas 6ubamnorexka
9. https://books.ifmo.ru/ - Yuebnsie nocobus uznarenscrsa UTMO

9.3. IIporpamMHoe oGecnieyeHe U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
MPH OCYLIEeCTBJICHHH 00Pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE
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Ilepeuens npoepammHnozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIeHUs HOBbIX 8EPCULL NPOSPAMMbL)

He ucnonb3yercsi.

Iepeuenb uHGOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOGIEHUE BBINOTHAEHC EXHCEHEOCTbHO)

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

JInst mpaKTU4eCKUX 3aHSITUI
ABtomaru3upoBaHHoe padouee mecto (APM) - 22 miT.
NHTtepakTrBHas MaHeN b - 1 WT.
Mapkepnas gocka - 1 mr.
MenoBas nocka - 2 IIT.
M®YV - 1 mr.

10. MeTonuyeckue ykazaHusi 10 OCBOCHHUIO IMCIUIIMHBI (MOXYJIA)

C uenpio yCHEenHoro OCBOCHUsI JAHHOTO IPeMETa CTYIEHTY HEOOXOIMMO BBIMOIHSTH JIOMAIlIHUE
paboTHI MO YKa3aHHBIM MpEnojaBaTessiM TeMaM M IMPEICTaBICHHBIM Ha 3aHATHSAX MarepuanaM. J[is
Oosee  yCHEIIHOTO  BBIMOJHEHUS ~ pabOThl  CTYIEHTY  Mpeajaraercsi  HCIOJIb30BaHUE
y4eOHO-METOJUUECKUX MaTeprajoB, COOTBETCTBYIOIIUX YKa3aHHOI TeMe.

CaMmocTrosTenbHast paboTa CTy[€HTOB ONHCHIBACTCS U PETYIUPYETCS:

- MeronnyeckuMu peKOMEHIAUSAMU IO JUCIUILIUHE;
- MeronuyeckuMu pEeKOMEHJAIMSAMHU IO OpPraHU3alMi CaMOCTOSATENIbHONH pabOThl CTYIEHTOB
MUUT'AuK;

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 JIONOJHEHBl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, TMpPE3eHTallUid, BHAECO- M  aygAuOMarepuajoB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHHS
MoAOUPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI Ui MUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMHU
30pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH MCUX0()U3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLIUXCS.

Ne 000000792 Crpanuria 13 u3 13
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