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denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
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MOCKOBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET
I'EOAE3UN U KAPTOI' PAOUU
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PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)

OIITHKO-2JIEKTPOHHBIE CUCTEMMBI /133
«b1.0.23.02 IPEOBPA3OBAHUE CUI'HAJIOB B OIITHKO-2JIEKTPOHHbIX
CUCTEMAX»

VYpoBeHb BbICIIEr0 00Pa30BaHUsA: CIICIIUATUTET

CrnenunanpHOCTh: 12.05.01 DneKTpoHHBIE U ONITUKO-3JICKTPOHHBIC TPUOOPHI U CUCTEMBI
CHEIHaIbHOTO Ha3HAYCHUS

HampasinerHocTh(Tipoduiib) MOATOTOBKU: DIEKTPOHHBIE M ONITUKO-3JIEKTPOHHBIC TIPUOOPHI U
CHCTEMBI JUCTAHIIMOHHOTO 30HAMPOBAHUS 3eMIIH

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

Cpoxk nonydeHwust 00pa3oBaHUsI: 5 net 6 mecsina(-eB)

O0BeM: B 3aUETHBIX €IUHUIAX: 3 3.€.
B akajieMuueckux yacax: 108 ak.4.

MockBa, 2025
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Pa3padoruukmu:

3aBenyrouuii kadeapoir ONTUKO-3IEKTPOHHBIX IPUOOPOB, 1I.H.,

npogeccop Conomarun B. A.

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)

HGHL OCBOCHUS OUCIUIIJIMHBI - OCBOCHHC CTy,[[eHTaMI/I TeopeTqucm/Ix 148 HpaKTI/I‘IGCKI/IX
3HaHI/II71 nu HpHOGpeTCHI/Ie yMeHI/Iﬁ 1 HABBIKOB B O6JIaCTI/I OIITOTCXHUKMU, H€06XO,Z[I/IMI>IX JJIA aHaJln3a,
pacyera, IPOEKTHPOBAHUS M KOHCTPYHMPOBAHMS THUIOBBIX CHCTEM, NMPUOOPOB, JeTalleil M y3JI0B
OIITOTCXHUKN HA CXEMOTCXHHUYCCKOM H DJJICMCHTHOM ypOBHHX, B TOM 4YHCJIC C HCIIOJIB30BAHUEM
CUCTEM aBTOMaTI/I3I/IpOBaHHOFO HpOGKTHpOBaHI/IH .

321,[{3‘11/1 1/13yquH51 AUCIUITIJIINHBI:

- OCBOCHHE CTyIACHTAaMH HAaBBIKOB pa3padarbiBaTh (YHKIIMOHAJIBHBIE W CTPYKTYPHBIE CXEMBI
JIa3€pHOIN TEXHUKH;

- J1aTh CTYJCHTaM HaBBIKM OCYIIECTBIIATH IMOWCK M aHAW3 HAyYHO-TEXHUYECKON WH(MOPMAIIHH,
OTE€YECTBEHHOTO U 3apy0eHOTO OIbITA;

- OCBOCHHE CTYICHTAMH HAaBBIKOB AaHAJIM3UPOBATH W OMNPENEIATh TPEOOBaHMS K TMapameTpam,
MIpEAbSBISIEMBIC K pa3pabaTbIBaeMOl JIa3epHON TEXHUKE C YYETOM M3BECTHBIX DKCIIEPHUMEHTATBHBIX
Y TEOPETUUYECKUX PE3YJIbTATOB;

- OCBOGHUE CTYJCHTaMH METOJIOB pacuera mpu pa3paboTKe JTa3epHBIX MPUOOPOB U CUCTEM.

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

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

OIIK-1 CnocoOeH BBISIBISATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MpOOIEM M NPUMEHSTH METOIbI
MaTeMaTU4YECKOI0 aHajlu3a M MOJAEIUPOBAHUS B HHXCHEPHOM JEATENbHOCTH, CBS3aHHOM C
IIPOEKTUPOBAHUEM, KOHCTPYMPOBAaHHEM M COIPOBOXKIEHUEM IPOM3BOJACTBA ONTUYECKUX U
ONTHUKO-3JIEKTPOHHBIX ~ NMPUOOPOB M KOMIUIEKCOB,  OSKCIUTyaTalliel W OpraHu3anuei
(YHKLIMOHUPOBAHUS AIEKTPOHHBIX U ONTHKO-3JIEKTPOHHBIX CUCTEM CHEIMaIbHOTO Ha3HAUCHHUS

OIIK-1.1 BeisBiseT ecTeCTBEHHOHAYYHYIO CYIITHOCTh MPOOJIEM B HHKEHEPHOU JIEATEITLHOCTH
3namo:
OIIK-1.1/313 Mertoapl IMJIaHUPOBAHHUS W OpraHU3alMu OE30MacHOM HKCIUTyaTaluu

COBPEMEHHBIX AJIEKTPOHHBIX HH(OPMAILMOHHO-U3MEPHUTEIBHBIX MPUOOPOB MU CHUCTEM,
CPEACTB TEXHHUUECKOTO OOCITYKHBAHUS M PEMOHTA

OIIK-1.1/384 Metonbl TPOESKTUPOBAHUS M KOHCTPYHUPOBAHUSI JIEKTPOHHBIX MPUOOPOB U
CHUCTEM CIIeLUaIbHOIO HA3HAUEHUSI B COOTBETCTBUH C TEXHUYECKUM 3aJaHUEM

OIIK-1.1/385 Meronpl OCYIMIECTBICHHsS] INTAaTHOM OKCIUTyaTallMM  SJIEKTPOHHBIX
MPUOOPOB M CHCTEM CICIIHATHLHOTO Ha3HAYCHUS

Ymems:

OIIK-1.1/¥YmM3  IlnanupoBaTh W  OPraHU30BBIBATH  OE30MACHYI0  SKCIUTyaTallUio
COBPEMEHHBIX  JJIEKTPOHHBIX  U3MEPUTENBHBIX MPUOOPOB M  CHUCTEM, CpPEICTB
TEXHUYECKOTO OOCITY>KUBAHUSA U PEMOHTA

OIIK-1.1/YM4 TIpoekTupoBaTh 1 KOHCTPYHUPOBATDH FIEKTPOHHBIC U OMTHKO-JICKTPOHHBIE
npuOOPbI U CUCTEMBI COOTBETCTBUU C TEXHHUUYECKHUM 3a/1aHUEM

OIIK-1.1/¥YM5  OcymecTBisITh  INTaTHYIO  JKCIUTyaTalldi0  JJEKTPOHHBIX U
OTITUKO-3JIEKTPOHHBIX MPUOOPOB U CUCTEM HA3HAYCHUS

Braoems:

OIIK-1.1/HB2 HaBblkamMM IUJIAaHUPOBAHUS M OpPraHU3alMM OE30MacHOM SKCIUTyaTalllH
COBPEMEHHBIX ONTUKO-3IEKTPOHHBIX HH()OPMAIIMOHHO-U3MEPHUTEIbHBIX NPHOOPOB U
CHCTEM, CPEJICTB TEXHUYECKOTO OOCITY>)KUBAaHUS U PEMOHTA

OIIK-1.2 TlpumeHsAeT METOJbl MaTeMaTUYECKOrO aHaJIu3a U MOJCIMPOBAHUS B MHXKEHEPHOU

NEATENBHOCTH
3name:
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OIIK-1.2/311 Metoasl pa3pabOTKH MaTeMaTHUYECKUX MOJENEH K aHaIMU3y MPOLECCOB H
OOBEKTOB  JUIS  OJIEKTPOHHBIX U ONTHUKONMIEKTPOHHBIX IMPHOOPOB U CUCTEM
CHeIIHa3HAuYCHUs

OIIK-1.2/382 3Harte MeTOABI ONTUYECKOH 00pabOTKM HWH(OPMAIMH, HCTIOIL3YIONINE
Ja3epHble UICTOUHUKH CBETA.

Ymems:

OIIK-1.2/¥ml ®opmanu3oBaTh MareMaTHYeCKHE MOJENU IPOLECCOB U OOBEKTOB B
muHamudeckux CAP (u CAY) it SMeKTPOHHBIX M ONTHUKO-3JIEKTPOHHBIX MPUOOPOB U
CUCTEM CIIELUATIbHOIO HA3HAUEHUS

OIIK-1.2/¥YM2  AHanu3upoBaTh TPEABSBISIEMBbIE TEXHUYECKHE TpeOOBaHMS K
pa3zpabaTeiBa€MbIM ONTUYECKUM U ONTHUKO-IIEKTPOHHBIM MpHOOpaM U CUCTEMaM
MOJTyYEHUS

Braoemy:

OIIK-1.2/HB2 OmpenenenueMm mnepedHs mpoOiem B oOmactu JlazepHOW TEXHHKH |
OTITUKO-3JICKTPOHHBIX MPUOOPOB U CUCTEM

OIIK-1.2/HB3 Amnanu3 HCXONHBIX TpeOOBaHWUN K TmapameTpaMm pa3padaThiBAEMOTO
OTITHKO-3JICKTPOHHOTO TIprbopa

ITK-2 CriocoOHOCTh K MaTeMaTHYECKOMY MOJCIHPOBAHUIO MPOIIECCOB U OOBEKTOB ONTOTEXHUKH U
UX UCCIIEJOBAHUIO Ha 0aze MpodeCcCHOHANBHBIX MAKETOB aBTOMAaTU3WPOBAHHOTO MPOEKTUPOBAHUS U
CaMOCTOSITENIbHO pa3pabOTaHHBIX MPOTPAMMHBIX MPOTYKTOB

I1K-2.1 Pa3paGaThiBaeT aJirOpUTMBI U pPeaTn3yeT MaTeMaTHYECKUE U KOMITbIOTEPHBIC MOICIIH
MOJICIMPOBAHMSI ONTHYECKHX SBICHUNA Ha fA3bIKE BBICOKOTO YPOBHS C HCIOJIb30BAaHHEM
00bEKTHO-OPUEHTHUPOBAHHBIX TEXHOIOT A

3Hamo:

[IK-2.1/3ul @wusmnueckas u npukiagHas onThka. OCHOBHBIE XapaKTEPUCTHKU U
CBOMCTBAa ONTHUYECKOr0 M3MyuyeHUs. DU3NUECKHME OCHOBBI M IMPHUHLMIIBI INOCTPOCHUS
OTITUKO-3JIEKTPOHHBIX MPUOOPOB U CUCTEM PA3TUYHOTO Ha3HAYCHUS

Ymems:

[IK-2.1/Ym1 ®opmynupoBarh 3ajady M ONPEACATh MapaMeTpbl UIs MPOBEICHUS
MOAETUPOBaHUs (YHKIMOHUPOBAHHUS ONTHUKOIIEKTPOHHBIX MPHUOOPOB HA OCHOBE
GU3MYECKUX TPOLIECCOB U SBICHUN. BBIOMpaTh YHCIEHHBIM METOA MOACIUPOBAHUS
(YHKIMOHUPOBaHHUS  ONTHKO-JIEKTPOHHBIX TMPUOOPOB HA OCHOBE (DU3NYECKHX
MIPOLIECCOB U SIBJICHUI

Braoemy:

[1K-2.1/HB1 MeTogamu MaTreMaTuueCcKOro MOJICTUPOBAHHMS

[1K-2.2 Pa3pabarbiBaeT, peanu3yeT M MPHUMEHSET B NPOPECCHOHAIBHOW JesTeIbHOCTH
pa3NUYHbIC YHCICHHBIE METO/BI, B TOM YHCIIE pEaIM30BaHHbIC B TOTOBBIX OMOIMOTEKAaX MpU
pELIEHNN KOHKPETHBIX ONTUYECKUX 3a/1a4

3uamo:

[1K-2.2/3u1 Uetoasl aHanu3a, CHHTE3a U ONTUMHU3AIMHA ONTHYCKUX CUCTEM Pa3TMYHOTO
Ha3HaueHUs1.OCHOBHBIC THIIBI, XapPAKTEPUCTHKH ONTHYECKUX M ONTHUKO-3JICKTPOHHBIX
CHUCTEM, OJJeMeHTHas ©0a3za onToTexHUKH.CTaHAapTHBIE W  CICIHUAJbHBIE SI3BIKU
nporpaMmmupoBaHus. [[puHIMIBI TOCTpOoeHUST GU3UISCKUX U MATEMATHUYECKUX MOJICIICH.
OCHOBBI AJITOPUTMU3AIMK U TPOTrpaMMHUPOBaHUA. TEXHUYECKUN AHIIIMHCKUN SI3BIK B
00J1aCTH ONTUYECKOTO TPHOOPOCTPOCHHUS, ONTHYCCKUX MaTEPHUAIOB U TEXHOJOTHH B
00beMe, HEOOXOTUMOM JIJIS

Ymems:
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[1K-2.2/Ym1 Ucnonb30BaTh CTaHIAPTHBIE KOMITBIOTEPHBIE TPOTPAMMBI JIJISI TPOBEACHUS
pacueToB " MaTeMaTu4ecKoro MOZETUPOBAHUS
(YHKIMOHUPOBAaHUAONTUKO-JIEKTPOHHBIX ~ NMPHOOPOB  Ha  OCHOBE  (DU3UYECKHX
IPOIIECCOB U SABJICHUN. BBISABIATH 3aBUCUMOCTH MEXAY MapamMeTpamMH aHAJIU3UPYyEeMOro
npoliecca, SBJICHUS W OCOOCHHOCTAMHU paboTel mpubopa. IlpumeHsTh cripaBouHBIC
marepuaisl. Paborars B komaH e

Bnaoemw:

[TK-2.2/HB1 Metonamu MareMaTH4eCKOTO MOJICTHUPOBAHUS

ITK-3 CiocoGHOCTh K aHaJu3y, pacyeTy, MPOSKTUPOBAHUIO U KOHCTPYHUPOBAHHUIO B COOTBETCTBHH C
TEXHUYECKUM 33/IaHHEM THUIOBBIX CHCTEM, NpUOOpOB, JeTajel M y3J0B ONTOTEXHUKH Ha
CXEMOTEXHMYECKOM M DJJIEMEHTHOM YypOBHSIX, B TOM 4YHCJIE C HCIOJb30BAaHUEM CHCTEM
aBTOMATHU3UPOBAHHOTO POEKTUPOBAHUS

[TIK-3.1 Pa3pabatsiBaeT (GyHKIIMOHATBHBIE U CTPYKTYPHBIE CXEMbI ONTOTEXHHUKH, OTPEICISIET
¢buznyeckrue TPUHLHUIBI JEHCTBUSL  YCTPOHCTB B  COOTBETCTBUU C TEXHUYECKUMU
TpeOOBaHUSIMU C HCIOJIb30BAaHUEM TEOPETUUYECKUX METOJOB M MPOTPaMMHBIX CPEICTB
MIPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS

3Hamo:

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

Ymems:

[IK-3.1/¥Ym1 Hcnone3oBarh mpoecCHOHANbHbBIE MaKeThl MPUKIAAHBIX MPOrpamMM s
NPOEKTHUPOBAHUS U KOHCTPYUPOBAHUS ONTHUYECKUX M ONTHKO-JIEKTPOHHBIX MPHOOPOB U
KOMIUIEKCOB M CHCTEMBI 3JIEKTPOHHOTO JOKYMEHT0000opoTa Pa3pabarsiBaTh OT/AEIBHBIC
OporpaMMbl W TOANPOTPAMMBI Ul PELICHUS Ppa3IM4YHBIX 3a7ad MPOCKTUPOBAHUS,
KOHCTPYMPOBAaHUS, HCCICJOBAaHUS W KOHTPOJS ONTOTEXHUKH, ONTHYECKHX U
OTITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMILIEKCOB

Bnaoemw:

[IK-3.1/HBl MeToaukoli 3HEPreTMYECKOro pacyera THUIIOBBIX CHCTEM, MpPHUOOPOB,
JeTaneii W y37OB ONTOTEXHUKM C ydeToM TpeOoBaHMH K Tapamerpam u
XapaKTepUCTUKAM IIPUEMHHUKOB U3ITyUEHUS

[1K-3.2 PaccuuThIBaeT, BU3yaIU3UPYET U MOACIUPYET ACHUCTBHE ONTUYECKUX DJIEMEHTOB U
CUCTEM C  HCIOJb30BAHUEM  CIELHUATM3UPOBAHHOIO  IMPOTPAMMHOrO  oOecIedeHus,
oOpabaThIBaeT U aHATU3UPYET PE3YJIbTaThl pacyeTa ¢ UCMOIb30BAaHUEM CHEIHAIU3UPOBAHHOTO
MIPOTrPaMMHOTO 00ECTICUEHUS

3Hamo:

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

Ymems:

[IK-3.2/Ym1 Hcnonb3oBarh mpoecCHOHANbHbBIE MaKeThl MPUKIAAHBIX MPOrpamMM s
NPOEKTHPOBAHUS M KOHCTPYMPOBAHUS ONTHYECKUX U ONTHKOIJIEKTPOHHBIX MPHOOPOB U
KOMIUIEKCOB U CHCTEMBI 3JIEKTPOHHOTO JOKyMeHTooOopoTra.Paborars ¢ 6azamu JaHHBIX
U UCTOYHUMKaMU uH(popManuu. [IpouM3BOIUTH KOMIBIOTEPHOE MOJAEIHPOBAHUE C
UCIIOJIb30BaHMEM METOJIOB CHCTEMHOIO MOAXO/Aa ISl MPOTHO3UPOBAHHUS ITOBEICHUS,
ONTUMH3AIMU W U3y4YeHHS (PYyHKIIMOHMPOBAHUS pPa3pabaTHIBAEMBIX ONTUYECKUX U
OINITUKO-3JICKTPOHHBIX MPUOOPOB, KOMIUIEKCOB M HX COCTAaBHBIX YacTedl C ydeToMm
UCTIOJIb3YEMbIX TEXHOJIOTUN MPOU3BOACTBA H COOPKHU

Braoems:
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[IK-3.2/HBl WHxXeHepHBIMH METOAMKAMHU pacdyeTa THUIOBBIX CUCTEM, MpPHOOPOB,
JIETaJIel U Y3JI0B ONITOTEXHUKHU

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrummaa (Momyine) B1.0.23.02 «IIpeoOpazoBaHne CUTHAIOB B ONTHUKO-3JIEKTPOHHBIX CHCTEMAaX)
OTHOCHTCSI K 00s13aTE€IIbHON YacTH 00pa30BaTeIbHON MIPOrpaMMBbl M U3Y4YaeTCs B cemecTpe(ax): 6.

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

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI
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5. Copep:xanune TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILIMHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOUHOM aTTECTAIMH HE YKa3bIBAIOTCS)

—
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HanmenoBanwue pasjena, TeMbI = o 2128 =
2| 2|2 |592z
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8 o SRR =
°c |l & | 5| 3|2
S1g|E8|3|Ex5e
m B |5 |0 |E8RE
Pasnen 1. Teopusi TuHeHHON 39 8 8| 23| IIK-2.1
¢puasTpanuu [1K-2.2
Tema 1.1. MeTozs! puibTpanum 39| 8| 8| 23| IIK-3.1
CUTHaja [IK-3.2
Pasznen 2. Metoabl 37 8 71 22| OIIK-1.1
npeodpa3oBaHUsl CUTHAJIOB OIIK-1.2
[K-2.1
Tema 2.1. Peanuzanus 37 8 71 22| IIK-2.2
npeoOpaszoBanuii curuaiaoB B OOC [TK-3.1
I1K-3.2
Hroro 76| 16| 15| 45

5.2. Conep:xkaHue pa3aesioB, TeM JMCHHUIIIMH U (JOPMBI TeKyIIero KOHTPOJIA
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Pa3zoen 1. Teopua nuneiinou punompayuu

Tema 1.1. Memoovwl punompayuu cuenanra

OcHOBHbBIE TIOHATHS TEOPHUHU JIMHEHHON PunbTpanuu. OnTuManbHas GUIBTpaLUs CUTHAla Ha QoHe
nomex. Bpemennas ¢unsrpanus. Hakornenue.

Texymuii KOHTPOJIb
Bun (hopma) konTpoOms

Konnoksuym

Pazoen 2. Memoowt npeobpazosanus cucHa106

Tema 2.1. Peanuzayus npeobpazosanuii cuenanog ¢ O9C

Bri6opka. Teopema KotenbankoBa. Moaymsius u gemonyisiius curHaina. CkanupoBanue B OOC.

6. Ilopsaok nmpoBeeHNsI MPOMEKYTOUHOM aTTeCTALUMN

[lopsnoxk mpoBeeHMsT TNPOMEKYTOUHOM  arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTH H
NPOMEXYTOYHOM aTTecTauy OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pazoBaHMs «MOCKOBCKHI TOCYJapCTBEHHBIM YHHBEPCUTET T'€OJE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE MPOMEKYTOUHOM aTTeCTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS 00pa30BaTEIbHOTO IMPOLECca, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C NPUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (eaeparbHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeIbHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHMI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3uu u Kaprorpadpum», mn.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JOT».

Ilpomesxcymounas ammecmayus.: Ixk3amen, 6 cemecmp.

[Ipu opranuzanuu M NpoOBEIEHUU MPOMEKYTOUHOMN aTTECTAlluU, UCXO U3 MEpeyHs MIIaHUPYEMBbIX
pe3yabTaToB OOy4YeHHUS IO JIUCHUIUIMHE (MOAYJIO), MO KaKJO0M KOMIIETEHIMH WM CBA3aHHBIM
HECKOJIbKMM KOMIETEHLIUSM, B (POPMUPOBAHUU KOTOPBIX YYacTBYeT yueOHas IUCUUIUIMHA (MOIYIb),
Kadeapoit GopMUpyrOTCst (DOH] OLIECHOYHBIX CPEICTB K IK3aMEHY:

- NPHUMEPHBIN MepevyeHb BOMPOCOB K AK3aMEHY [UIsl OLICHUBAHUS pPE3yJabTaToB OOy4YEHHS B BHUJE
SHAHUI. Tlpu 5ToMm, 3a KaXIbIM BOIPOCOM B CKOOKAaxX YKa3bIBAIOTCA(ETCS) KOMIICTCHIMH(S),
YpOBEeHb CHOPMHUPOBAHHOCTH KOTOPHIX(0¥) OyJIET OILICHUBATHCS;

- INPUMEPHBIA TEpeueHb MPOCThIX MNPAKTUYECKUX KOHTPOJIBHBIX 33JaHUA K JK3aMEHy s
OLICHHBAHMS Pe3yIbTaToB 00y4eHns B Buge YMEHUN.

- TIpUMEpHBIA MepeyeHb KOMIUIEKCHBIX MPAKTUYECKUX KOHTPOJBHBIX 3aJaHUIl K SK3aMeHy IS
OIICHUBAHUS PE3YJITaTOB OOy4YeHHUsS B BHJIC BHAI[EHI/IPT. MpU 3TOM, 32 KaXIbIM 3aJlaHUEM B
CKOOKaX yKa3bIBAIOTCA(ETCS)  KOMIIETEHIIUU(S), YPOBEHb C(HOPMHUPOBAHHOCTH KOTOPHIX(0if) OymeT
OLIEHHBAThCS;

J51g mpoBeeHUs TPOMEKYTOUHOM aTTecTaluu, UCX0s U3 COPMUPOBAHHBIX MepeuHel (BOIPOCOB K
sk3ameny, npocthix [1K3, kommiekcHbix [1K3) ¢popmupyrorcs 6uneTsl K sk3amMeHy (COOTBETCTBEHHO
- nud. 3aueTy UM 3a4erTy).

CdopmupoBaHHbIE TTepedHH (BOMIPOCHI K 3k3aMeny, npocthie [1K3, kommnekcubie [1K3) nomkHbI B
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COBOKYITHOCTH OXBaTbIBaThb BCE€ KOMIETEHIIMM U 3asBJICHHBIC B MPOrpaMMe OCHOBHBIE Pe3yIbTaThl
oOyuenus o aucruiuinHe (Moayno) Ha yposHe 3HATDH, VMETD, BJIAJIETD.

bunetrsr GopMupyroTcs ciiy4aiiHOW BBIOOPKOW W3 TNPHUBEICHHBIX BHINIC TEPEYHEH, a HTOTOBBIN
pe3ysabTaT OLEHUBAHUS COOTHOCUTCS Ha BECh 3asBICHHBIM B MpOrpaMMe MEepedeHb pe3ysbTaToB
00ydJeHHUs IO JUCITUTIINHE (MOIYITIO).

Kaxxnpiii Onier BKIIIOYAET:

Borpoc [1s1 oOLeHHBaHus pe3ybTaToB oOydenns B Buxe SHAHUI;

[Ipoctoe mpakTHyeckoe KOHTPOJIbHOE 3a/laHue JJisi OLIEHHWBAaHUSl PE3YJIbTaToB OOy4YeHHs] B BHJE
YMEHUI;

KommnekcHoe nmpakTuyeckoe KOHTPOIbHOE 3a/JaHKe JIJIsl OLICHUBAHUSI PE3YJIbTATOB 00yUeHUs B BUJIE
BJIAZIEHU.

MeTtonuka oleHUBaHUS: IPU NMPOBEICHUHU POMEKYTOUHOM aTTecTalnu, Kak MpaBuio, IpUMEHseTCs
cpenHee apudMeTHYecKoe 3HAYCHHs! OLIEHOK, MOJYUYEHHBIX 3a KaKIbli 3J€MEHT OLECHUBAaHMUS,
yKa3aHHBIN B OmiteTe (BOMPOC U J1Ba MPAKTUYCCKUX 3a/IaHHS).

WtoroBas orneHka Mo AMCHUIUIMHE (MOIYIIO) PACCUUTHIBAETCS KaK OTHOUIEHHE CYMMBI OLICHOK,
MOJTyYEHHBIX 00ydaeMbIM 3a Ka)Ibli BOIPOC M 3aJaHus B Owiere (Bompoc W 2 3agaHus, Jaiee -
AJIEMEHT KOHTPOJIS) TIOJICTICHHOE Ha KOJIMYECTBO MOJYYEHHBIX OIEHOK (3).

[Ipn npoBegeHMM OLIEHMBAaHUS 10 BONpOCaM M 3aJaHUSM, yKa3aHHbIM B Ouiere, B XoJe
MIPOMEKYTOYHON aTTeCTalluy, IPENo1aBaTeslb MOXKET YUUTHIBATh PE3yIbTaThl TEKYIIEr0 KOHTPOJISL.
VYcraHaBnUBAIOTCSA — CIEAYIOLIME MIKaJbl OICHMBAHHUS YpPOBHEM OCBOEGHHMS  KOMIETEHIIMIA,
MPETYCMOTPEHHBIX pabodeil mporpaMMoi TP MPOBEJCHUH:

«ITOBBILIEHHBIN» - BbicTaBmsiercs omenka - 5 «OTJIMUYHO», ecin cpemnee apudMeTHUIECKOS
3HAUYE€HHE OIIEHOK I10 AIEMEHTAaM KOHTPOJIA HAXOIUTCS B UHTEpBaie ot 4.5-5.0;

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

«[TIOPOT'OBBII» - BeIcTaBasgETCS onenka - 3 «YAOBJIETBOPUTEJIBHO», ecau cpennee
aprupMeTHIECKOE 3HAYCHHE OLICHOK I10 JIEMEHTAM KOHTPOJIS HAaXOAUTCS B MHTEpBasie oT 2.5 - 3.4,
<<HEI[OCTATO‘IHBII>T» - BeicTaBisieTcs oueHka - 2 «HEYIOBJIETBOPUTEJIBHO», eciu cpennee
apudmeTnyeckoe 3HaYeHHE OIIEHOK I10 3JIeMEHTaM KOHTPOJIs MeHee 2.5.

7. OneHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pazoen 1. Teopusa nuneitnoii punompayuu
Koumponupyemwie M/IK: I1K-2.1 IIK-2.2 [IK-3.1 I[IK-3.2

Tema 1.1. Memoowl ghunompayuu cuenana
dopma KOHTPOJIs1/01IeHOYHOE cpeicTBO: KomokBuym
Bomnpocwi/3ananus:
1. GunpTpanus curuana

8. OueHouyHbIe MaTepHAJIbI IPOMEKYTOYHOI aTTeCTANIMU
6 cemecmp, IK3amen
Koumponupyemovie U/IK: OIIK-1.1 IIK-2.1 IIK-3.1 OIIK-1.2 IIK-2.2 [IK-3.2
Bomnpocsei/3ananus:
1. OcHOBHBIC TOHSATHS TEOPUU JHHEHHON ¢uibTparuu. YacToTHass W HWMITYJIbCHAs
XapaKTEePUCTUKH TUHEHHOTO 3BEHA.

2. OntumanibHast GUIBTpalvs CUTHAJIA Ha (OHE TTOMEX

3. Bpemennas ¢unsrpanus. HakorieHnue
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4. CniektpanbHas (QrbTparusi.

5. I[IpocTpancTBeHHas (PrIIBTpaIvsi B HEKOT€PEHTHOM ONTUYECKON CUCTEME

6. [IpocTpancTBeHHas GrIbTpaIys B KOTEPEHTHOM ONTHUYECKON CUCTEME.

7. Teopema KorenbaukoBa. neansHas BeIOOpKa

8. Bribopka uepes pactp.

9. Ycpenusronias BEIOOpKA.

10. Moaynsuus npu Co3aHUM CUTHAJIA HECYIIIEH YacTOTHI.

11. Monynsuus curHaja Ipy aHalnu3e n300paxxeHus. IHTepnoaupoBaHue

12. IIpocTpaHCTBEHHO-BPEMEHHBIE MOYJISATOPBI.

13. demonynsauus curHaina. MeTonbl TpueMa ONTHYECKOTO U3JTyUYEHUS

14. CkanupoBanue. ONTUYECKUE AIEMEHTHI CKAHUPYIOIIUX CUCTEM

15. Kako#t ¢punbsTp Ha3bIBAIOT JIMHEHHBIM?

16. B ueM cocTtouTt Pu3nyecKuii CMBICI YaCTOTHOM XapaKTEPUCTUKU?

17. B ueM cocTouT PpU3NUECKUI CMBICI UMITYJIbCHON XapaKTePUCTUKH?

18. B ueM cocTouT Pu3nUECKUil CMBICIT TIEPEXOTHON XapaKTEPUCTUKH XaPAKTEPUCTHKN?
19. KakoB kputepuii ONTUMaIBHOCTH JIMHEHHOTO (GUITBTpA MPU 0OHAPYKEHUU CUTHaa?

20. KakoB kpuTepuii ONTUMAIbHOCTH JHHEHHOTO (GMIBTpAa TPH H3MEPEHUU TapamMeTpOB
curnaiua’?

21. B yem cocTouT (hpruznyecKuii cMbIca BpeMeHHOH puiabrpanun’?

22. B yeM cOCTOMT (U3UYECKUI CMBICH CHEKTPaJbHOH (UIBTPAlMd B HEKOT'€PEHTHOM
OIITUYECKOU cucreme?

23. B ueM cocTouT (DU3MYECKHI CMBICI MPOCTPAHCTBEHHOW (PMIIBTpAIM B KOTEPEHTHOM
ONTHYECKOU cucreme?

24. Yemy paseH unrepBan KorenpHukosa?
25. Kakyto BBIOOpKY HA3bIBAIOT UI€ATHHOMN?

26. Kakyto nporeypy Ha3bIBalOT BEIOOPKOI uepe3 pacTp?
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27. Kaky1o BEIOOPKY HA3bIBAIOT YCPETHSIOMICH?

28. Jlns Kakux 1esel oCyIIeCTBIAETC MOLYIISIIMS CUrHana?

29. KakuMu cpeacTBaMu OCYIIECTBIAETCS MOAyAnus curana B O90C?

30. Kak ocymiecTBisieTcss MHTEPIOIUPOBAHHUE MTPU aHAIN3E N300paKeHus?

31. JIns gero city:kaT IpoCTPaHCTBEHHO-BPEMEHHBIE MOYIISTOPHI?

32. Kakue MeTo/Ipl MpueMa ONTHYECKOTO U3IIyUYeHUs ocylecTBIstoTess B O2C?
33. Kakumu cpeicTBaMH OCYIIECTBISETCs AeMoysiuus curnana B O9C?

34. Kak ocymiectBisercsa ckanupoanue B O9OC?

35. B ueM cOCTOST TOCTOMHCTBA ONTUKO-MEXAaHUYECKOTO CKAHUPOBaHUs?

36. BpIBeCTM MareMaTHMYeCKOE€ COOTHOIIEHHWE MEXJIy YacTOTHOM U HMITYJIbCHOM
XapaKTepPUCTUKAMHU.

37. IlpuBecTH aHAJOTMU W OMNPEIACICHUS  UMITYJIbCHOM, YacCTOTHOM U MEpPEeXOAHOM
XapaKTEePUCTUK MPUMEHUTENIBHO K ONTHYECKOM cHCcTeMe, CO3/Iatoleii n300pakeHue

38. [IpemtokuTh crocod N3MEpEeHus: UMITYJIbCHOM XapaKTepUCTUKH ONITUYECKOM CUCTEMBI
39. IIpemnokuTh Crocod U3MEPEHUsI YaCTOTHON XapaKTEPUCTHKH ONTUYECKON CUCTEMBbI
40. TIpeoxuTh criocod U3MEpPEeHUs NEPEXOAHON XapaKTePUCTHKH ONTUYECKON CHCTEMbI

41. IlpuBectu rpaduUUECKyi0 UHTEPIPETALNIO YACTOTHOH XapaKTEPUCTUKU ONTHMAJIHHOTO
¢bwbTpa U3MEpeHHs apaMeTPOB CUTHATIA

42. IlpuBectn TpadUUECKYI0 HHTEPIIPETAIINIO YACTOTHON XapaKTEPUCTUKH COTIIACOBAHHOTO
¢bunsTpa

43. BeiBecT opMyITy AJisi OLIEHKH OTHOIICHHS CUTHAI/IITYM MTPH HAKOTIEHUU CUTHAJa

44. TlpuBectn mnpumep TrpaduuecKux MpeoOpa3oBaHUIl CHUTHAJIOB W CIEKTPOB IpH
MPOCTPAHCTBEHHON (DUIBTPALIMU C TOMOIIBIO pacTpa

45. BpIBECTH COOTHOIIEHHE MEXYy KOOpJAWHATAMU W TPOCTPAHCTBEHHOW 4YacTOTOW B
IUIOCKOCTH TU(PAKIIMOHHON KapTHHBI MpU peanu3auuu npeolOpazoBanus Pypbe B KOT€peHTHOMH
ONTHYECKOW CUCTEME

46. [IpuBectr nmpeoOpa30BaHKs CUTHAJIOB U CIIEKTPOB MIPH HICAIBHON BEIOOPKE
47. IlpuBecTn mpeoOpa30BaHMs CUTHAJIOB U CIIEKTPOB MPH BBEIOOPKE Yepe3 pacTp

48. IIpuBectr mpeoOpa30BaHMs CUTHAJIOB U CIIEKTPOB MIPH YCPEAHSIONMEH BEIOOPKE
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49. IIpuBecTr mpeoOpa3oBaHM CUTHAJIOB U CIIEKTPOB MPH aMIUTUTYIHON MOTYJISIIUN
50. ITpuBectu npeoOpa3oBaHUsI CHTHAIIOB ¥ CIIEKTPOB TP AMIUIUTYTHOUW TEMOTYIISIIHI

51. Omnmucare MaremMaTH4ecKu TMPOLEAYpPY CBEPTKM TIpu CcKaHupoBaHuu. [IpuBectu
rpadguveckre MmpeoOpa3oBaHUs CUTHAIIOB U CIIEKTPOB

52. Omnmcare MaTeMaTHYECKH TPOLEAYpPY BBIOOPKH  TpU CKaHUpoBaHWM. IlpuBecTu
rpaduueckre Mnpeodpa3oBaHMs CUTHAIOB U CIIEKTPOB

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

OcHognas tumepamypa

1. Conomarun B.A. Teopus u npeoOpa3oBaHHE CHUTHAJIOB B ONTHKO-JIEKTPOHHBIX CHCTEMax :
yuebnoe mocooue / B.A. Comomarms. - "VHHOBammonHoe MamuHocTpoeHue", 2023. - 184 -
978-5-907523-13-5. - TekcT: HEMOCPEACTBEHHBIN.

Jlononnumenvuas nrumepamypa

1. Tapaco B.B. BBenenue B mpOoeKTHPOBAHUE ONTUKO - JIEKTPOHHBIX MPUOOPOB: CHCTEMHBIN
noaxoxa: YueOnuk. / B.B. Tapacos, HO.I. Skymenkos; B. B. Tapacos, 0. I. fkymenkoB ;. -
VYHuBepcurerckas kaura, 2016. - 488 - 978-5-98699-164-1. - TekcT: HENOCPEACTBEHHBIM.

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

IIpogpeccuonanvuvie 6azvl OaHHbBIX
He ucnonb3yrores.

Pecypcol « Unmeprem»
1. https://opticjourn.ru/ru - OnTHYECKUIA KypHAI
2. https://www.photonics.su/ - ®oToHnKa
3. https://www.spectralcalc.com/blackbody calculator/blackbody.php - SpectralCalc.com
4. https://pribor.ifmo.ru/ - IlpubopocTpoenue
5. https://russianspacesystems.ru/ - Poccuiickne KOCMUYECKHE CUCTEMBI

9.3. [IporpammHoe o0ecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUIIUHE

Ilepeuens npocpammrnozo obecneyeHust

(0OHOBNIEHUE NPOU3BOOUMCSI NO Mepe NOSBNeHUs. 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

ABtomaru3upoBaHHoe padouee mecto (APM) - 3 mT.

Kommutexkt m3meputenbaoi cucremsl Leica 3D DISTO - 1 m.

MobOunsnas 9BM dopma dakrop-noyroyk HP 250G8 Core 15-1035G1 1.0GHz. 15.6 FHD
(1920*1080)AG.8Gb DDR4(1).256GB SSD.41Wh.1.8 kg 1y - 1 mr.

JU1sl IpaKTUYECKUX 3aHATHN
ABTtomaruzupoBaHHoe pabouee mecto (APM) - 10 mT.
Menosas gocka - 1 mr.
MOV - 1 mr.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHHMILIMHBI (MOTYJIs1)

C menpio yCHemHoro OCBOGHUS JAaHHOTO MpeIMeTa CTyACHTY HeOOXOAMMO BBIMTOTHATH JIOMAIIHHAE
paboThI O YKa3aHHBIM INPETONABaTEIsIM TeMaM U MPEICTABICHHBIM Ha 3aHATUAX Marepuaiam. [[ns
Ooylee  YCHEIIHOTO  BBINOJHEHUS ~ pabOTBl  CTYAEHTY  NpEAjaractcss  HCIOJIb30BaHHUE
y4e0HO-METOMYECKUX MAaTePHaIOB, COOTBETCTBYIOUINX YKa3aHHOW TEMe.

CamocrosTenbHas paboTa CTYIEHTOB OIMCHIBACTCS U PETYIUPYETCS:

- MeroaudyeckumMu peKOMEHAALUAMU 110 JUCLIUILIAHE;
- MeronuyeckuMH pPEKOMEHIAIMSMHM TI0 OpraHM3allid CaMOCTOSTEIbHON pPabOThl CTYIEHTOB
MUUT'AuK;

OCHOBHOW METOAMYECKOH 0COOEHHOCTHIO OCBOEHHUs AucuuiuivHbl" IlpeoOpa3oBaHue CUrHalOB B
OITUKO-3JICKTPOHHBIX cHUCTeMax" SBISETCS HEOOXOAMMOCTh YCIEIIHOTO OCBOEHHUS METOAMKH
rpadoaHaTUTHYECKOTO (ypbe-aHalu3a MpeoOpa3oBaHUI CUTHAJOB, Ha KOTOPOH Oasupyercs
W3JIOKEHHUE BCEro Kypca. be3 OCBOEHMS 3TOW METOAMKH BECh NAJBHEHIIMK Marepuall NOHATH
MPAKTUYECKH HE BO3MOXKHO.

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyanu ¢ OB3 u uneanuoamu

[Tpu HEeoOxonuMOCTH 00YUYEHHS! CTYICHTOB-UHBAIMJIOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WM JIONOJHEHBl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIUMW, TMpPEe3eHTalluid, BHACO- M aygAuOMarepuajioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DMOC) yuuBepcutera. MHIAMBUAYaTbHBIC 3aJaHUS
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.

PaGouass mporpamma AMCHMIUIMHBI U1 WUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMH
30pOBBS pa3zpadaThIBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH MCUX0()HU3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbs TAKUX 00YUYaIOLTUXCS.
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