MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICITIIETO OOpa30BaHUS
MOCKOBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET
I'EOAE3UN U KAPTOI' PAOUU
(MUUT'AuK)

DakynbTeT ONTHYECKOTO IPUOOPOCTPOCHHS
Kadenpa onTuko-31eKTpoHHBIX TPHOOPOB

' % JTOKYMEHT MOJAMUCAH

%\; MIEKTPOHHOI NOANHUCHIO «YTBEPXIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 16 (beBpaJISI 2024 T

®OH/I OHEHOYHBIX CPEJACTB 11O JUCIMIIJIMHE (MOAYJIIO)
«b1.0.27 JIASEPBID»

VYpoBeHb BbICIIEr0 00Pa30BaHUsA: CIICIIUATUTET

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

HampasinerHocTh(TIpoduiib) MOATOTOBKU: DIEKTPOHHBIE M ONITUKO-3JIEKTPOHHBIC TPUOOPHI U
CHCTEMBI JUCTAHIIMOHHOTO 30HAMPOBAHUS 3eMIIU

KBanudukanus (cTeneHp) BbITyCKHUKA: CIIEIIHATICT
dopma oOyueHUs: OUHAS
I'on HaOopa (mpuema Ha oOyuenue): 2024

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

O0BeM: B 3aUE€THBIX €IUHUIAX: 3 3.€.
B akajeMuueckux yacax: 108 ak.4.

Mocksa, 2024
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@DOH/| OLICHOYHBIX CPEICTB MO TUCIUILIMHE (MOIYII0) COCTABIEH B COOTBETCTBHH C TPEOOBaHUSIMHU
dI'OC BO no cnernmansaocty 12.05.01 DreKTpOHHBIE M ONITUKO-3JIEKTPOHHBIC TPUOOPHI K CHCTEMBI
CIEIUaJIbHOTO Ha3HAYCHHUS, YTBEPKACHHOTO NprukazoM MunoOpHayku ot 09.08.2018 Ne 93

ComnacoBaHue U yTBEPKACHUE

OTBETCTBEHHOE

Jlara, mpoTOKOII

Ne | [Togpaznenenue OUO Buza
JIALIO (Ipu HaNMUYUN)
1 ¢baxynbTeT IIpencenarens Topmmna U. I1. Paccmotpeno | 15.02.2024, Ne
OnTuyecKkoro |ydeHoro coBeTa 2/23-24
npubopocTpoeH |  Qakxynprera

us




1. IlmanupyemMble pe3yabTaThbl 00y4eHUs, COOTHECEHHbIE ¢ IJIAHUPYEeMbIMH Pe3yJIbTaTaMHI
0CBOEHHSI 00pa30BaTeJIbHOI MPOrpaMMbl

OIIK-1 CnocoGeH BBISIBISITH €CTECTBEHHOHAYYHYIO CYIIHOCTH TPOOJIEM WU MPUMEHSATH METOJIbI
MaTeMaTU4YEeCKOr0 aHajlh3a M MOJAETUPOBAHUS B HHXKEHEPHOM JE€ATENbHOCTH, CBS3aHHON C
MIPOEKTUPOBAHUEM, KOHCTPYMPOBAaHHEM U COINPOBOXKICHHUEM IPOU3BOJACTBA ONTUYECKUX U
ONTHUKO-IEKTPOHHBIX ~ NPUOOPOB M KOMILIEKCOB,  OKCIUTyaTalell W opraHu3anuei
(YHKIIMOHUPOBAHUS AJIEKTPOHHBIX U ONTUKO-3JIEKTPOHHBIX CUCTEM CIIEIUAILHOTO HA3HAUYEHUS

OIIK-1.1 BeIsiBIsieT €CTeCTBEHHOHAYYHYIO CYLITHOCTh MPOOJIEM B MHKEHEPHOH NesATeTbHOCTH
3nams:
OIIK-1.1/383 MeTonbI TUTAHUPOBAHUS U OPTaHU3AIUN O€30TIaCHOM IKCIUTyaTaIluu
COBPEMEHHBIX 3JIEKTPOHHBIX HHHOPMAIIMOHHO-U3MEPUTENBHBIX TPHUOOPOB U
CHUCTEM, CPEJICTB TEXHUYECKOTO OOCITY>)KMBAHUS U PEMOHTA
OIIK-1.1/314 MeToabl IPOSKTUPOBAHUS U KOHCTPYHPOBAHUS JIEKTPOHHBIX TPUOOPOB U
CUCTEM CIIELUAIbHOIO HA3HAUEHUS B COOTBETCTBUH C
TEXHUYECKUM 33JJaHUEM
OIIK-1.1/385 MeTombl OCYIIECTBICHUS ITATHOW SKCIUTyaTallK 3JIEKTPOHHBIX TPHOOPOB
U CHCTEM CIEIUAIbHOIO Ha3HAYCHUS
Ymemu:
OIIK-1.1/¥YM3  mnaHupoBaTb W  OPraHU30BBIBAaTH  OE30MACHYIO  AKCILTyaTalluio
COBPEMEHHBIX 3JIEKTPOHHBIX U3MEPHUTEIBHBIX TPUOOPOB U CUCTEM, CPE/ICTB
TEXHUYECKOTO OOCITY>KUBAHUS U PEMOHTA
OIIK-1.1/YM4 npoeKkTrpoBaTh M KOHCTPYHPOBATH JIEKTPOHHBIC U ONTUKO-3JICKTPOHHBIC
npuOOPbI U CUCTEMBI COOTBETCTBUU C TEXHUUECKHUM 3a/IaHUEM
OIIK-1.1/¥YM5  ocymiecTBisATh,  INTAaTHYIO  OKCIUIyaTalldiO  JJIEKTPOHHBIX U
OTITUKO-3JIEKTPOHHBIX MPUOOPOB U CUCTEM HA3HAYCHUS
Braoemy:
OIIK-1.1/HB2 HaBbIKaMM TUIAHUPOBAHUS U OpraHU3aMK 0€30IacHOM IKCILTyaTalluu
COBPEMEHHBIX ONTUKO-3IEKTPOHHBIX HH(OPMAIIMOHHO-U3MEPHUTEIbHBIX NPHOOPOB U
CHCTEM, CPEJICTB TEXHUYECKOTO 0OCITY>)KUBAaHUS U PEMOHTA

OIIK-1.2 TlpumeHseT METOJbl MaTeMaTUYECKOrO aHaJIN3a U MOJCIMPOBAHUS B MHXKEHEPHOMU
NeSITeIbHOCTH
3nams:
OIIK-1.2/382 3Harth MeTOABI ONTUYECKOH 00pabOTKHM HWH(POPMAIMH, HCTIOIL3YIONINE
Ja3epHble UICTOUHUKH CBETA.
Ymemu:
OIIK-1.2/¥YM2  AnHanu3upoBaTh NpPEAbABISEMble TEXHHYECKHE TpeOOBaHUS K
pa3pabaTbiBaéMbIM ONTHYECKHMM U OINTHKO-JIEKTPOHHBIM NpUOOpaM U CHUCTEMaM
HOJTY4YCHUS
Braoemy:
OIIK-1.2/HB2 OrmpenenenueM nepednss npoOieM B obOnactu JlazepHOH TeXHUKH H
OIITUKO-3JIEKTPOHHBIX MPUOOPOB U CUCTEM

[1K-3 CriocoOHOCTh K aHANN3Y, PacyeTy, MPOSKTUPOBAHUIO U KOHCTPYHUPOBAHHIO B COOTBETCTBUH C
TEXHUYECKHM 3aJaHMEM THIIOBBIX CHUCTEM, NPUOOPOB, JeTaleil M y3JI0B ONTOTEXHHKH Ha
CXEMOTEXHMYECKOM M DJJIEMEHTHOM YpPOBHSX, B TOM UHCIE C HCIIOJb30BAaHUEM CHUCTEM
aBTOMAaTHU3MPOBAHHOIO IIPOEKTUPOBAHUS



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

Suame:

[1K-3.1/3a1 OCHOBBI TPOCKTUPOBAHMS, KOHCTPYUPOBAHUS M TTPOU3BOICTBA OMTHYECKUX
U ONITUKO-3JIEKTPOHHBIX MPUOOPOB U KOMIUIEKCOB

[TpyHLIMIIBI TOCTPOEHUS U COCTaB ONTHYECKHX M ONTHUKO-3JIEKTPOHHBIX MPHOOPOB U
KOMILJIEKCOB

Ymems:

[IK-3.1/¥Ym1 Hcnonp3oBarh mpoecCHOHANbHbBIE MaKeThl MPUKIAAHBIX MPOrpamMM s
NPOEKTHUPOBAHUS U KOHCTPYUPOBAHUS ONTHUECKUX M ONTHKO-IEKTPOHHBIX MPHOOPOB U
KOMIUIEKCOB U CHCTEMBI 3JIEKTPOHHOTO JJOKYMEHTO000pOoTa

PaspabatbiBaTh OT/AEIbHBIE MPOTPAaMMbI U TOANPOrPAMMBI JUIS PEUICHUS Pa3IHYHBIX
3a1a4 MPOCKTUPOBAHUS, KOHCTPYMPOBAHMSA, MCCIEIOBAHUA U KOHTPOJISA ONTOTEXHUKH,
ONITUYECKHUX M ONTUKO-3JICKTPOHHBIX IPUOOPOB M KOMILIEKCOB

Bnaoemw:

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

[1K-3.2 PaccuuThIBaeT, BU3yaIU3UPYET U MOACIUPYET ACHUCTBHE ONTUYECKUX DJIEMEHTOB U
CUCTEM C  HCIOJb30BAHUEM  CIELHUATM3UPOBAHHOIO  IMPOTPAMMHOrO  oOecIedeHus,
oOpabaThIBaeT U aHATU3UPYET PE3YJIbTaThl pacyeTa ¢ UCMOIb30BaHUEM CHEIHAIU3UPOBAHHOTO
MIPOTPaMMHOTO 00ECTICUEHUS

3Hamo:

[1K-3.2/311 0CHOBBI MPOEKTUPOBAHUSA, KOHCTPYUPOBAHUS U MPOU3BOJCTBA ONTUYECKUX
¥ ONTHKO-JIEKTPOHHBIX TPUOOPOB U KOMILIEKCOB. I [pUHIHUITBI TOCTpOCHUS U

COCTaB ONTUYECKHUX M OMTUKO-3IEKTPOHHBIX TPUOOPOB M KOMILJIEKCOB

Ymems:

[1K-3.2/YM1 ucnons3oBath npodeccnoHaabHbIe MAaKeThl TPUKIAIHBIX IPOrPaMM IS
NPOEKTHUPOBAHUS M KOHCTPYMPOBAHUS ONTHYECKUX U ONTHKOIJICKTPOHHBIX NMPHOOPOB U
KOMILIEKCOB U CHCTEMBI 3JIEKTPOHHOTO JOKyMeHTooOopoTra.Paborars ¢ 6azamu JaHHBIX
U UCTOYHUKaMU uHpopManuu. [Iponm3BOIUTH KOMIBIOTEPHOE MOJAEIHPOBAHUE C
UCIIOJIb30BaHMEM METOJIOB CHCTEMHOIO MOAXO/Aa ISl MPOTHO3UPOBAHHUS ITOBEICHUS,
ONTUMH3AIMU W U3y4YeHHS (PYyHKIIMOHMPOBAHUS pPa3pabaTHIBAEMBIX ONTHUYECKUX U
OIITUKO-3JIEKTPOHHBIX MPUOOPOB,

KOMIUIEKCOB U MX COCTABHBIX YaCTEH C y4eTOM HCIIOIb3yEeMbIX TEXHOJIOTUI
IPOM3BOACTBA 1 COOPKHU

Bnaoemw:

[1K-3.2/HB1 uHXeHEepHBIMU METOIMKAMH pacueTa TUIIOBBIX CUCTEM, IPUOOPOB, AeTanen
Y Y3JI0B ONITOTEXHUKH

[1K-3.3 Pa3pabarbiBaeT MpOEKTHO-KOHCTPYKTOPCKYIO M TEXHHUECKYIO JOKYMEHTAIMIO Ha BCEX
JTanax >KU3HEHHOTO IMKJIA ONTHYECKHX, ONTHKO-JIEKTPOHHBIX NMPHUOOPOB, MEXAHUYECKHX
OJ0KOB, y3J0B M JeTajeid B COOTBETCTBHMHM C TpPeOOBAaHMSIMHM TEXHUYECKOTO 3aJaHus,
CTaHJApTOB KauecTBa, HAJECKHOCTH, OE30MaCHOCTH U TEXHOJIOIMYHOCTH C HCIOJIH30BAHUEM
CUCTEM aBTOMAaTHU3UPOBAHHOIO ITPOEKTUPOBAHUS

3name:



IIK-3.3/3u1 OcHOBBI MPOEKTUPOBAHUS, KOHCTPYUPOBAHHS U MTPOU3BOJCTBA ONTHUECKUX
U OITUKO-3JEKTPOHHBIX HPUOOPOB M KOMIUIEKCOB; TOCYJapCTBEHHBIE M OTpAaCiIEBbIC

CTaHJAPTHI,

CTaHIAPThI

OpraHM3aliy; €AuHas  CUCTEMa  KOHCTPYKTOPCKOMN

JOKYMCHTAa-IIMH; HOPMATUBHBIC JOKYMCHTBI CUCTCMbI MCHCI’KMCHTA Ka4CCTBa

Ymems:

[1K-3.3/Ym1 TlpumeHsATH TEPENIOBON HWH)KCHEPHBINM OIBIT TPH MPOSKTUPOBAHUU U
KOHCTPYHUPOBAHUU ONTUYECKUX U ONTUKO-3IEKTPOHHBIX MPUOOPOB U KOMIUIEKCOB;
PaccuuthiBaTh, MpOEKTUPOBaTh M KOHCTPYHUPOBaTb B COOTBETCTBHHM C TEXHUYECKUM

3aJaHuEM

THITIOBBIC

CXEMOTEXHHNYCCKOM

AKCIUTyaTallMOHHO-TEXHUYECKYIO JOKYMEHTAIMI0 Ha Tpudop,
CocTaBniaTh

cOopoUHbIe

CAWHUIBI,

CHUCTEMBI,

n

ONTOTEXHUKU Ha

Pa3pabarsiBarh
€ro DJIEMEHTH U
mIaH-Tpa@uK  pa3pabOTKU  ONTHYECKUX |

npuOoOpbl, JeTalu U y3JIbl
AIIEMEHTHOM YPOBHSIX;

OIITHUKO-3JIEKTPOHHBIX MPUOOPOB, KOMIUIEKCOB U MX COCTAaBHBIX yacTeil; Pa3pabarbiBarh
KOHCTPYKTOPCKYIO JJOKYMEHTAIIIO

Braoems:

[1K-3.3/HBl mporpammamMu aBTOMAaTH3MUPOBAHHOTO MPOCKTUPOBAHMS, B YACTHOCTH
kommbioTepHOM mporpammoit CAITP SolidWorks.

2. Iloka3zaresid M KPUTEPUH OLIECHUBAHMSI KOMIIETEHIIH

[Inanupyembie YpoBeHb Kpurepuu oniennBanus (nepedeHb chOPMUPOBAHHBIX
pe3yJIbTaThl OCBOCHUS |OBJIAICHUS NJIK/3YB no ypoBHSIM OCBOCHHS)

MpOrpaMMbI

OIIK-1 Cnocoben [ToBbIIEHHBIN

BBISIBIIATH

€CTECTBEHHOHAYYHYO

CYIIHOCTB Mpo0IeM 1
MPUMEHSITh METO/IBI
MaTeMaTU4YeCKOro
aHayu3a u
MOJICITUPOBAHHUS B
WHKEHEPHOU
NesITeNIbHOCTH,
CBSI3aHHOM C
MPOEKTUPOBAHUEM,
KOHCTPYUPOBAHHUEM U
COTIPOBOXKJIEHUEM
MIPOU3BOACTBA
ONTUYECKUX U
OTITHUKO-3JIEKTPOHHBIX
MpUOOPOB U
KOMITJIEKCOB,
SKCILTyaTaluen u
OopraHu3aimei
(hYyHKIIMOHUPOBAHUS
AIIEKTPOHHBIX U
OTITHUKO-3JIEKTPOHHBIX
CUCTEM CIEIUATbHOTO
Ha3Ha4YeHUs

NJK OIIK-1.1 BeisiBnsieT eCTeCTBEHHOHAYUYHYIO
CYILITHOCTb MPOOJIEM B HHKEHEPHOU JESATEIbHOCTH

3HaTh:
OIIK-1.1/383 MeTonbI TUTAHUPOBAHUS U OPTaHU3AIUN
0e30macHOM dKCTUTyaTaIuu
COBPEMEHHBIX IEKTPOHHBIX
WH()OPMAITMOHHO-U3MEPUTETBLHBIX PUOOPOB U
CHUCTEM, CPEJICTB TEXHUYECKOTO OOCITYKUBAHUS U PEMOHTA
OIIK-1.1/384 MeTonb! IPOCKTUPOBAHUS U
KOHCTPYUPOBAHHUS DJIEKTPOHHBIX TPHOOPOB M CUCTEM
CIIEIHAILHOIO HAa3HAYEHUS B COOTBETCTBUH C
TEXHHYECKHUM 3aJaHUEM
OIIK-1.1/385 MeTombI OCYIIECTBICHUS MITATHOU
AKCIUTyaTallK JIEKTPOHHBIX PUOOPOB U CUCTEM
CIIEIAAILHOIO Ha3HAYECHUS

3. [IIxajga oneHuBaHUA




OrueHka

Kpurepuu onennBanus (nepeuess copmupoBanabix MIK/3YB)

OTIn4HO

OIIK-1.1 BeIsiBiIsieT €CTeCTBEHHOHAYYHYIO CYITHOCTh POOJIEM B
WHXCHEPHOU JNEeATEIbHOCTH
OIIK-1.1/313 MeToab! IUIAHUPOBAHUS M OpPTraHU3aLKUK O€30MaCHOM HKCIUTyaTaluu
COBPEMEHHBIX 3JIEKTPOHHBIX HH()OPMAIIMOHHO-U3MEPUTEIBHBIX TPUOOPOB U
CHCTEM, CPEJICTB TEXHUYECKOTO OOCITY>)KUBAaHUS U PEMOHTA
OIIK-1.1/314 MeToab! NPOEKTUPOBAHUS U KOHCTPYHPOBAHUS 3IEKTPOHHBIX
npruOOPOB U CUCTEM CIEIMATHLHOTO Ha3HAYEHUSI B COOTBETCTBUU C
TEXHUYECKUM 33JJaHUEM
OIIK-1.1/315 MeToab! OCYIIECTBICHUS ITATHON IKCIUTyaTalluy IICKTPOHHBIX
npruOOPOB U CUCTEM CIEIMATBLHOTO Ha3HAYCHUS

Heynosne-
TBOPUTCIILHO

Pesynbrarsl 00yueHus He cOPMUPOBAHBI HAa JOCTAaTOYHOM YPOBHE

4. KoHTpobHBIC MEPONIPUATHSA MO TUCHHUIINHE

Bun xonTpoms

®opma koHTpoIIst/ OLIEHOUHOE CPEICTBO

Texymuii koutpons  |KonTponbHas pabota

[TpomexxyTounas DK3aMeH
arrecrauus
Buj xoHTpOsIsA/ HCcnOIb3yeMble
Ne HanveHoBanue pasieia KonTpoaupyem OLICHOYHBIE MAaTepPHAJIbI
n/n bl¢ I/II[K o IIpomesxkyT.
TEKyHlI/II/I aTTrecTamus
1 |BBenenue. 3amaun gucimmnuel.  [OITK-1.1 DK3aMeH
OIIK-1.2

2 |OcHoBHbI€ cBoOMcTBa JazepHoro  (OINK-1.1 KonTponbhas pabota OK3ameH
n3nydeHus u ux npeumyiuecrsa. |OIIK-1.2

3 |["a30BbIe a3epsbl. IIK-3.1 I1K-3.2 DK3aMeH
Knaccudukarys, pesxxumbl [IK-3.3
paboThI, yCIOBUS HKCILTyaTalllH.

4 | TBepaoTesbHBIC JIa3€PhI. IK-3.1 [1K-3.2 DK3aMeH
Knaccudukanus, ycimoBus I1K-3.3
SKCIUTyaTalllu.

5 |(IlomynpOBOIXHHUKOBBIE JIA3EPBI. IIK-3.1 [IK-3.2 |KonTponbHas paboTa OK3amMeH
Pexxumebl paboThl, 00acTu [IK-3.3
MIPUMEHEHUS.

6 |2KunakocTHbIE J1a3ephl. IIK-3.1 TIK-3.2 OK3aMeH
[TepcniexktuBHbIe TUIBI JazepoB.  |I1K-3.3

7 |Cneunduxka nazepa kak [1K-3.1 TIK-3.2 |KonTponbHas paboTa DK3aMeH
HWCTOYHUKA U3TyUYECHUS U €r0 I1K-3.3
pacnpocTpaHeHus B aTMocdepe.

8 |00630p ocHOBHBIX TUTOB NazepoB. |IIK-3.1 ITK-3.2 DK3aMeH
IlepcrieKTUBHBIE J1a3€pHI. [IK-3.3

5. Ilopsaok nmpoBeeHsI MPOMEKYTOUYHOM aTTeCTAIUN




[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.: IKk3amen, 5 cemecmp.

[Ipu opranuzanuu M NpoOBEIEHUU MPOMEKYTOUHON aTTECTAlluU, UCXO U3 MEpeyHs MIIaHUPYEMbIX
pe3yabTaToB 00y4YeHUs MO IUCHUIUIMHE «JIupapHble TEXHOMOTUNY, N0 Ka)XJAO0H KOMMETEHLUU WU
CBSI3aHHBIM HECKOJBKUM KOMIETEHIMSM, B (DOPMHUPOBAHMU KOTOPBIX y4YacTBYET NaHHas ydeOHas
TUCIUTIINHA, Kadeapon GopMupyroTcst GoH,T OIIEHOYHBIX CPEICTB K 3a4ETY:

- NPHUMEpHBIM MepedeHb BOMPOCOB K 3a4eTy /JIsi OLIEHUWBAHUS pE3yJbTaToB OOyueHHUs B BHJE
SHAHMIL. IIpu sToM, 3a KaIbIM BOMPOCOM B CKOOKAX YKa3bIBAIOTCS(ETCS) KOMIICTCHIHH(s),
YpOBEeHb CHOPMHUPOBAHHOCTH KOTOPHIX(0H) OyJIET OIICHUBATHCS;

- TMPUMEpPHBIN NepedeHb MPOCTHIX MPAKTUYECKUX KOHTPOIbHBIX 3aJaHHUM K 3a4eTy JIJIsl OLIeHUBaHUS
pesynbratoB obyueHuss B Buge YMEHUI. Ilpu sToMm, 3a KaXgblM 3aJaHAEM B CKOOKax
YKa3bIBAIOTCA(ETCA)  KOMIETCHIMHU(S), YpPOBEHb C(HOPMHUPOBAHHOCTH  KOTOPBIX(O¥)  Oymer
OLIEHHBAaThCS;

- TpUMEpHBIN MepeyeHb KOMIUIEKCHBIX MPAKTUUYECKUX KOHTPOJIbHBIX 3aJaHUl K 3auery s
OIICHUBAHUS PE3yJIbTaTOB OOy4YeHHUsS B BHIIC BHAI[EHI/IPT. MpU 3TOM, 32 KaXIbIM 3aJlaHUEM B
CKOOKaX YKa3bIBAIOTCSA(ETCS) KOMICTCHIIUH(s), YPOBEHb C(OPMHPOBAHHOCTH KOTOPBIX(0il) OymeT
OLIEHHBAaThCS;

J151g ipoBeeHUs TPOMEKYTOUHOM aTTecTaluu, UCX0s U3 CPOPMUPOBAHHBIX MepeuHel (BOIPOCOB K
sk3ameny, npocthix [1K3, kommiekcHbix [1K3) ¢popmupyrorcs 6uneTsl K sk3amMeHy (COOTBETCTBEHHO
- nud. 3a4eTy UM 3a4eTy).

CdopmupoBaHHbIC TTEpedHH (BOMPOCH K dKk3ameny, npocteie [1K3, xommnekcubie 11K3) gomkHbI B
COBOKYITHOCTH OXBaTbIBaTh BCE€ KOMIETEHIIMM U 3asBJICHHBIC B MPOrpaMMe OCHOBHBIE Pe3yIbTaThl
oOyuenus mo aucruiuinHe (Moayo) Ha yposHe 3HATDH, VMETD, BJIAJIETD.

bunersr GopMupyroTCs Clly4aiiHOW BBIOOPKOW W3 TNPHUBEICHHBIX BHINIC TEPEYHEH, a HMTOTOBBIN
pe3ysabTaT OLEHUBAHUS COOTHOCUTCS Ha BECh 3asBICHHBIM B MpOrpaMMe MEepedeHb pe3ysbTaToB
00ydYeHHUsI IO JUCITUTIINHE (MOIYITIO).

Kaxxnpiii Onier BKIIIOYAET:

1. Bompoc [1st oLeHHBaHus pe3yIsTaToB oOydenns B Buae SHAHUI;

2. TlpocToe mpakTHuecKoe KOHTPOJIbHOE 3a/laHue Uil OLECHUBAHUS Pe3yJbTaToB OOy4YeHHsS! B BUIE
YMEHUY;

3. KoMruiekcHOe MpakTH4ecKoe KOHTPOJIIbHOE 3a/laHue JUIsl OLICHUBAHUS PE3yJIbTaToB OOyueHUs B
suze BJIAJIEHU.

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

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

[Ipu npoBegeHMM OLIEHMBAaHUS 10 BONpPOCaM M 3aJaHUSIM, yKa3aHHBIM B Ouiere, B XoJe
MIPOMEKYTOYHON aTTeCTallu, IPENo1aBaTeslb MOXKET YUUTHIBATh PE3yIbTaThl TEKYIIEr0 KOHTPOJISL.
YcTaHaBIUBaIOTCS CIEAYIONINE MIKAJIbI OLEHUBAHUS YPOBHEW OCBOCHHSI KOMIIETEHLINH,



MPEAYCMOTPEHHBIX paboueld MmporpaMMoi MpH TMPOBEACHUHM 3K3aMeHa U AU epeHIInPOBAHHOTO
3ayera:

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

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

«[TIOPOT'OBBII» - BeIcTaBasgETCS oneka - 3 «YAOBJIETBOPUTEJIBHO», ecau cpennee
aprupMeTHYECKOEe 3HAYCHHUE OLICHOK I10 JIEMEHTAaM KOHTPOJIS HaXOAUTCS B MHTEpBasie oT 2.5 - 3.4,
<<HEI[OCTATO‘IHBII>T» - BeicTaBiisieTcs oueHka - 2 «HEYIOBJIETBOPUTEJIBHO», eciu cpennee
apudmeTnyeckoe 3HaYeHHE OIIEHOK I10 3JIeMEHTaM KOHTPOJIs MeHee 2.5.

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

«[TOBBIIIEHHBIN», «BA3OBbIN» umi «[TOPOTOBBIN» - BeicTansercs onenka «3AUTEHO»
€Cu cpeHee apu(pMeTHIeCKoe 3HaYeHHE OLICHOK HaXOauTCs B mHTEpBasie ot 2.5-5.0. B mpotuBHOM
clydae: €ciM JOCTUTHYT TOKa3aTelb «HEZ[OCTATO‘-IHI:H;I.» -  BBICTABISIETCS  OIICHKA
«HE3AUYTEHOY, ecnu cpennee apuMeTHIECKOE 3HAYCHHE OIICHOK IO AJIEMEHTaM KOHTPOJIST MEHEe
2.5

6. OneHo4YHBIC MaTepHAJIbl TEKYLET0 KOHTPOJIS

Pazoen 2. Ocnosnvle céolicmea 1a3eprHozo u3iy4eHus U ux npeumyuiecmaa.
Koumponupyemwie M/IK: OIIK-1.1 OIIK-1.2

Tema 2.1. Puzuueckue 0CHOBbL CEOUCME 1A3EPHO20 USTYUEHUS.
dopma KOHTpoJIs1/o1ieHoYHOE cpenicTBo: KoHTponbHas paboTa

Pazoen 5. Ilonynposoonuxoewie nazepul. Pexrcumol pabomeul, od6nacmu npumeHenus.
Koumponupyemwie H/IK: 1IK-3.1 I1K-3.2 [1K-3.3

Tema 5.1. Knaccughuxayus nonynpo8oOHUKOBbIX 1a3€pos.
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora

Pazoen 7. Cneyughuka nazepa Kkak ucmouHuKa usiyueHus u e2o pacnpocmpanenus 6 ammocgepe.
Koumponupyemwie M/IK: 11K-3.1 I1K-3.2 [1K-3.3

Tema 7.1. Cneyugpuka nazepa kax uCmo4HUKa u3ny4eHusl.
dopma KOHTpoJIs1/o1eHoYHOE cpenicTBo: KoHTponbHas paboTa
7. OueHOYHbIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA
5 cemecmp, x3amen
Konmponupyemvie U/JK: OIIK-1.1 IIK-3.1 OIIK-1.2 IIK-3.2 [IK-3.3

Bomnpocrei/3ananus:
1. CoBpeMEHHOE COCTOSTHUE U NEPCIIEKTUBBI PA3BUTHUSA JIA3E€PHON TEXHUKH.

2. BeIHYXI€eHHO€ 1 CIIOHTAaHHOE U3JIyYeHHE
3. Paznuunble TUTIBI J1A3€pOB

4. OnTudeckue pe3oHaTopbl



5. TBeproTebHbIE JTa3epsl

6. 'a30BbIE Ma3€pHI

7. ITomynmpOBOTHUKOBBIE JIA3€PbI

8. KorepeHTHOCTb J1a3€pHOT0 U3IIy4YEHHUS.

9. SIBnenne oOpazoBaHUE CIIEKIIOB IIPH KOTEPEHTHOM OCBEILCHUH

10.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Hcnonp30BaHuE J1a3epHBIX UICTOUHUKOB B U3MEPUTEIBHON TEXHUKE
KunkocTtHble J1a3epbl

Jlazepsl B COBPEMEHHBIX TEXHOJIOTUAX

JlazepHble UICTOYHUKHU B TUCIIIIEHHBIX CUCTEMAX

B yem 0COOEHHOCTD SIBICHUS BBIHYKACHHOTO H3ITy4YEeHUS?
OCOoOEHHOCTH U3ITYUYEHUS JIa3epOB

OcCHOBHBIE COCTAaBHBIE YaCTH JIa3epa

Kakue Tursl 1a3epoB ObLTH U300pETEHBI B HAaYaJIe JIa3epHBIX UCCIICAOBAaHMNA?
Kak ncnonp30Banuch nepsble gazepbl?

HazoBure tunel j1a3zepos.

KakoBbI 0COOCHHOCTH MOTYTTPOBOJHUKOBBIX JIA3€POB

Kakue onTuueckue cBONCTBA JIA3€pHOTO U3ITyUEHUs?

B yem npuHIun paboThl ra3oBbIX J1a3epoB?

Uro Takoe 10OPOTHOCTH pe3oHaTopa?

Kakue BUibl pe30HaTOPOB UCIIOIB3YIOTCS B JIA3EPHOU TEXHUKE?
Kakue 51azepsl HCTIONB3YIOTCS B TEXHOJIOTUU TUTOrpadumn?

Yro Takoe crekibl?

Kak paGoTraeT BOIOKOHHBIH Ja3ep?

B yem 0coOeHHOCTD TeHepalui KOPOTKUX JIa3€PHBIX UMITYJIbCOB?

Kakue obnactu npuMeHeHus J1a3epoB Bbl 3HAaETE?



30.

31.

32.

33

34.

35.

36.

37.

38.

39.

CocraBbTe 0000IIEHHYIO CXeMY Ja3epa
Omnpenennure 0COOCHHOCTH JIA3EPHOTO U3TYUYCHHUS .

[TpuBenuTe oburyro cxemy padboTsl uHTEphepomerpa Padbpu-Ilepo.

. Kakne coBpeMeHHbI€ TEXHOIOTUH HUCIOJIb3YIOT Ja3ephbl?

Onumure TPUHLKIIBI ONIPEEIICHUS TapaMEeTPOB Jiazepa.

Onuiure NpUHLHUIIBI TeHEPAIIUH JIA3€PHBIX UMITYJIbCOB.

[IpuBenute ¢puznyeckre MPUHLIUIBI T€HEPALUU U3TYUYEHHS B pa3IMYHbIX THUIIAX JIA3€POB
OmnumuTe npuHIKUI padoThl TBepaoTenpbHoro DPSS nazepa

Onuiure BapuaHThl UCIIOJIb30BAaHUS JIa3€POB B JIMHUAX CBSI3U

Onummurte IIPUHIMUII TCHECPALMK CBETA B I'a30BLIX JIa3€pax.
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