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Pa3padoruukmu:
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@DOH/| OLICHOYHBIX CPEICTB MO TUCIUILIMHE (MOIYII0) COCTABIEH B COOTBETCTBHH C TPEOOBaHUSIMHU
OI'OC BO mno nHanpasnenuto moarotoBku 12.03.02 OnToTrexHUKa, YTBEPKICHHOTO MPUKA30M
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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 CrnocobeH NpUMEHITh €CTECTBEHHOHAYYHBIC M OOIICHH)XCHEPHBIC 3HAHUS, METOJIbI
MaTeMaTU4YEeCKOr0 aHajlh3a M MOJAETUPOBAHUS B HHXKEHEPHOM JE€ATENbHOCTH, CBS3aHHON C
MIPOEKTUPOBAHUEM U KOHCTPYHPOBAHHEM, TEXHOJOTUSMHU MPOU3BOJICTBA ONTOTEXHUKH, ONITUYECKUX
Y ONITUKO-3JIEKTPOHHBIX MPUOOPOB U KOMILIEKCOB

OIIK-1.1 ITpumeHsieT 3HaHUSI MAaTEMATUKNA B MHKEHEPHOUN MTPAKTHKE MTPU MOACIMPOBAHUU
3namo:
OIIK-1.1/319  Amnamu3upoBaTh TpenbsBIsEMble TEXHHYECKHE TpeOOBaHUS K
napameTpam pa3palaTbIBAEMOTO ONTHUKO-3JIEKTPOHHOTO MPUOOpa C Y4ETOM H3BECTHBIX
AKCIEPUMEHTAIbHBIX U TEOPETUUECKUX PE3YIIBTATOB
Ymemu:
OIIK-1.1/¥YM9 AHanu3upoBaTh TEXHHUYECKHE TpeOOBaHUS, TPEIBSIBIIEMBbIE K
pa3pabarbIiBaeMOi ONTOTEXHHKE, ONTHYECKUM U ONTHUKO-3JIEKTPOHHBIM HpUOOpaM H
KOMILJIEKCAM C Y4E€TOM HU3BECTHBIX SKCIIEPUMEHTAIIBHBIX U TEOPETUUECKHUX PE3YJIBTATOB
Braoemy:

OIIK-1.1/HB7 MetoxgaMu pacuera M KOHCTPYHMpPOBaHHMsS Hamboliee pacHpOCTPaHEHHBIX
MEXaHU3MOB U UX 3JIEMEHTOB.

OIIK-1.2 ITpuMeHsieT 3HaHUS €CTECTBEHHBIX HAYK B MH)KEHEPHOM MPAKTUKE
3uamo:

OIIK-1.2/387 Amnanmu3 WHCXOMHBIX TPEOOBaHWN K TMapaMeTrpaMm pa3padaTbIBaeMOro
OTITHKO-3JICKTPOHHOTO TIprbopa

Ymemu:

OIIK-1.2/¥YM3 yMeeT MpUMEHSTh OCHOBHBIE 3aKOHBI U METOJbI (PU3UKH M €CTECTBEHHBIX
HayK JIJIsl UCTIOJIb30BAHUS B MHKEHEPHOU MPAKTUKE

Braoems:

OIIK-1.2/HBS Bnanerpr Meromamu BbiOOpa (pu3WUECKOil MOAEIN pEalbHOTO OOBEKTa M
COOTBETCTBYIOIIEH MaTEMAaTUYECKON MOJIETTN

OIIK-1.3 IIpumensieT oOenHKEHEPHBIC 3HAHNS, B MH)KCHEPHON JCATEIHHOCTH
3namo:
OIIK-1.3/313 3HaeT 3aKOHOMEPHOCTH U METO[bI, HCIIOIb3yeMble B OOIIEHH)KEHEPHBIX
3HAHUAX, U TO, KAK OHU MCIIOJIb3YIOTCS B NHKEHEPHOU JEATENBHOCTH
Ymemo:
OIIK-1.3/YM3 ymeeT NpPUMEHATh 3aKOHOMEPHOCTH M METOJbI, HCIOJIb3yEMbIC B
OOLIEMH)KEHEPHBIX 3HAHUSX, B MH)KEHEPHOH J1eATeIbHOCTH
Braoemy:
OIIK-1.3/HB3 BnaseeT HaBbIKAMM NPUMEHEHHMS 3aKOHOMEPHOCTEH U METOIOB,

HCIIOJIb3YCMBIX B O6IJ.[€I/IH)KeHepHLIX 3HaHUAX, I HCIIOJIb30BaHUA B HH)KGHGpHOfI
ACATCIIBbHOCTHU

2. Iloka3aresid 1 KPUTEPUH OLIECHUBAHMUSI KOMIIETEHIIH

[TInmanupyemeble YpoBeHb Kpurepuu onieanBanus (nepedeHb chOPMUPOBAHHBIX
pe3yJIbTaThl OCBOCHUS |OBJIAICHUS NJIK/3YB no ypoBHSIM OCBOCHHS)
MIPOTPAMMBI




OIIK-1 Cnocoben TToBrIIIEHHBIH

PUMEHSTh
€CTECTBEHHOHAYYHbIE
U OOILENH)KEHEPHBIE
3HAHUS, METO/IbI
MaTEMaTU4YECKOr0
aHanu3a u
MOJICTTUPOBAHUS B
VHXECHEPHOU
NESITEIbHOCTH,
CBSI3aHHOM C
MPOEKTHPOBAHUEM U
KOHCTPYHPOBAHUEM,
TEXHOJIOTHSIMH
IIPOU3BOACTBA
OIITOTEXHUKH,
ONITHYECKUX U
OIITHUKO-3JIEKTPOHHBIX

MK OIIK-1.1 IIpumeHnsieT 3HaHUs MaTEMAaTUKU B
WH)XEHEPHOW NIPAKTHUKE NTPU MOAEITUPOBAHUU

3HaTh:!
OIIK-1.1/319 Ananu3upoBarh NpeabABIsIEMbIC
TEXHUYECKHE TPeOOBaHU K TapaMeTpam
pa3pabaTbIBa€MOro ONTUKO-3JIEKTPOHHOTO IpUOopa ¢

npuboOpoB U Y4Y€TOM M3BECTHBIX DKCIIEPUMEHTAIBHBIX U
KOMIIJIEKCOB TEOPETUUECKUX PE3YIBTATOB
3. lllxaya oueHUBaAHUS
Ornenka Kpurepuu onenuBanus (nepeuensb copmupobanasix NJIK/3VB)
He 3auteno Pesynbrarel 00yueHus He cpOpMUPOBaHBI HA JOCTaTOYHOM YPOBHE
4. KoHTpobHBIC MEPONIPUATHSA MO TUCHHUIINHE
Bun xonTpoms ®opma KoHTpos1/OLIEHOYHOE CPEACTBO

Texymuii koutpons  |KonTponpHas pabota

[TpomexxyTounas 3auer
arrecrauus
Bujx koHTpoO/Is/ HCTIOIB3YyeMble
Ne HanveHoBanue pasieia KonTpoaupyem OLICHOYHBIE MAaTepPHAJIbI
n/n bie UJIK Tex . IpomesxyT.
yuuu aTTrecTamus
1 |IIpenmMer u 3a1a4u KBAaHTOBOM OIIK-1.1 3auer
AIEKTPOHUKHU. OIIK-1.2
OIIK-1.3
2 |OnTuyeckue CBOMCTBa OIIK-1.1 KontpomnsHnas padota 3auer
BO30YKIEHHOM CpeIbI. OIIK-1.2
OIIK-1.3
3 |B3aumoneicTBue U3Iy4EHHUS C OIIK-1.1 3auer
BO30YKICHHOW CpeIoH. OIIK-1.2
OIIK-1.3
4 |Bo30yxaeHne akTUBHOTO OIIK-1.1 KontpomnsHnas padota 3auer
BeIlleCTBa (HaKayKa). OIIK-1.2
OIIK-1.3




5 |OnTuueckue pe3oHaTOpHI. OIIK-1.1 3auer
OIIK-1.2
OIIK-1.3
6 |YnpasieHue napaMeTpamu OIIK-1.1 3auer
JIa3€PHOTO U3ITyYECHUS. OIIK-1.2
OIIK-1.3
7 |Peructpanus snexkrpomarautaoro |OIIK-1.1 KonTponbhas pabota 3auer
W3JIyUYECHHS. OIIK-1.2
OIIK-1.3
8 |Peructpanms snexrpomarautHoro |OIIK-1.1 3auer
n3nydeHus. Henuueiinbie OIIK-1.2
ontudeckue 3HHEKTHI. OIIK-1.3
Uccnenosanue cBOCTB
U3ITy4YEeHUsI.

S. IlopAaoK npoBeAeHUs MPOMEKYTOYHON aTTeCTAlUN

[Topsimox  mpoBeAeHHUS TMPOMEKYTOUHOM  aTTeCTalM  pPerIaMeHTUPYETCS  JIOKaJbHBIMU
HOPMaTUBHBIMU aKTaMU YHHBEpPCUTETA!
- ITlonoxenueM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTanud OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIIETO 00pa3oBaHWs — IporpamMmmam OakallaBpuara, mporpamMmam CIEHUalIuTeTa, MporpaMmam
MarucTparypbl B (eaeparbHOM TOCYIapCTBEHHOM OIOIKETHOM O0Opa30BaTEIbHOM 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 OOYy4YeHUs M JHUCTAHIUMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (¢eneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3uu W KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem 30 u JJOT».

IIpomedxcymounas ammecmayus: 3avem, 4 cemecmp.

Jl7is OlleHUBaHUS PE3yJIBTATOB OOYYCHUS B BHIIE 3HAHMIA HCTIOJIB3YIOTCS CIEAYIOLINUE TIPOLELYPBI
U TEXHOJIOTUH:

- YCTHBIH OTBET Ha BOIPOC(bI) WIM UHAUBUAYaIbHOE coOece10BaHuE,

- THUCbMEHHBIE OTBETHI HAa BOMPOC(bI).

- TECTHUpPOBAHUE U T.II.

Jlns oleHMBAaHHA pe3ynsTaroB oOyuenms B Buge YMEHUM u BIJIAIJEHUU wucnonssyrorcs
CJIEYIOIINE IPOLENYPHI U TEXHOIOTHH:

- TMpaKTHYECKUE KOHTPOJIbHBIC 3a/anus (ganee - 11K3), Bkiarodaromux oHy WM HECKOJIBKO 3aa4
(BompocoB) B BuE KpaTKoil (GOpMYyIHpPOBKH NEHCTBHN (KOMIUIEKCAa EHCTBHIA), KOTOpPHIE CIEIYyeT
BBIIIOJIHUTD, WM ONMCAaHHUE PE3YIbTaTa, KOTOPHIN HYKHO IOJYUYHUTh.

ITo cnoxnoctu I1K3 pasnenstorcs Ha:

npocThie 3aanus (nanee - npocteie [1K3); koMmmnekcHble 3ananus (qanee - kommiekcHsie [1K3).
Jlnst onennBanus YMEHUU - npumensores mpocteie ITK3.

IIpocteie IIK3 mpenmonaraior penieHMe B OJHO WM 1Ba JeHcTBUS. K HMM MOXHO OTHECTH:
IIPOCThIE CUTYallMOHHBIE 337a4M C KOPOTKMM OTBETOM MWJIM IPOCTBIM JAEHCTBUEM; HECIOXKHbBIE
3a7aHus 110 BBINOJHEHUIO KOHKPETHBIX JEUCTBUM.

st ouenuBanmst BJIAJJEHUN - npuMeHsoTcs: koMmruiekcHoie [TK3.

KommuiekcHble 3a7anust TpeOyIOT MHOTOXOJIOBBIX PEIICHHM KaK B TUITMYHOM, TaK U B HECTaHIapPTHOU
CUTyauusix. DTO 3aJaHHus B OTKPHITOH (opme, TpeOyIolre MOITAHOIO PEIIEHUs] U Pa3BEPHYTOrO
OTBETa, B T.4U. 3a/JlaHHs HAa HMHAMBHUIYAJIbHOE WIM KOJUIEKTHBHOE BBIIIOJHEHUE IIPOEKTOB, Ha
BBINOJIHEHUE MTPAKTUYECKUX JACHCTBUM MM 1a00paTOpHBIX padoT.




6. OneHoYHBIC MaTepHAJIbl TEKYLIET0 KOHTPOJIS

Pazoen 2. Onmuueckue ceoiicmea 6030y)3#c0eHHOI cPeobl.
Koumponupyemwie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3

Tema 2.1. VYpasnenus Maxceenna. I[lpeobpaszosatue nyyko8 onmuyecKuMu cucCmemamu.
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:

1. Tunsl cBeTOBBIX IyukoB. [longpuzanus nznyueHus.

Pazoen 4. Bo3oy»xcoenue akmuenoz2o éeujecmea (HaKauka).
Koumponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3

Tema 4.2. Ilocnowenue u ycuneHue usnyyeHus
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:
1. AKTHUBHBIE CpenIbl JIa3epOB.

Pazoen 7. Pecucmpayus 31eKmpomMazHumHoO20 u3iy4eHus.
Koumponupyemwie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3

Tema 7.1. Ynpaenenue napamempamu 1a3epHoco usny4eHusl.
dopma KOHTpoJIs1/o1eHoYHOE cpenicTBO: KoHTponbHas paboTa

7. OneHOYHBIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

4 cemecmp, 3auem
Koumponupyemwvie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3
Bomnpocei/3ananus:
1. ITapameTphl ONTUYECKOTO U3ITYUCHUS
2. Crioco0Obl ¥ ypaBHEHHSI OMMCAHUS ONTHYECKOTO M3ITyUeHHS
3. Ontuyeckue cBoiicTBa BO30YkKIEHHON Cpe/ib
4. DHepreT4eCcKrue COCTOSIHUS aTOMOB U MOJIEKYJI
5. HaceneHHOCTB U BpeMsl )KU3HU YJHEPIreTUYECKUX YPOBHEU
6. luBepcHas cpena u e€ cBOMCTBa
7. BzaumopeiicTBHsI U3ITy4eHUs C BO30YKIEHHOU Cpeaoid
8. OnTrueckue nepexosl

9. cI)yHKL[I/II/I 1 HAa3HAYCHUC OTKPBITHIX OINTUYCCKUX PC30OHATOPOB

10. Knaccuduxanus 1 ycTpoiCTBO ONTUYECKUX PE30HATOPOB
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YCTOHYMBOCT U TOOPOTHOCTH PE30HATOPOB

HacTOTHBIN CIEKTP OTKPBITHIX ONTHYECKUX PE30OHATOPOB

[TapamMeTpsl U XapaKTEPUCTUKU JIA3€PHOTO U3ITyUYEHUS

VYcoBYs reHepanuu JIa3epHOro U3JIy4YeHus

Bunsl reneparin u odecriedeHne ux morydeHust

PexxuMm Mopynsiu 10OpOTHOCTH

CBolicTBa J1a3epHOT0 U3ITyUYEHUs

@usnuecKrue OCHOBBI CBOMCTB JIA3EPHOIO U3IIy4CHUS

[IpeumyiiecTBa a3epa Kak KCTOUHUKA U3ITyYEHUs

OnTHdeckue mepexosl B BO30YKIEHHOM cpene

[IpuHnunuaneHas cxema Jiazepa

IIpocTpaHCTBEHHBIE TAPAMETPhI U XapaKTEPUCTUKHU JIA3EPHOTO U3ITyUYEHHUS
DHepreTu4ecKue napaMeTpbl U XapaKTEpUCTHKY JIA3EpPHOTO U3JTy4YEHUs
N3mepenne SJHepreTUUeCKUX MapaMeTpoB Ja3epHOTO U3ITyUEHUs
N3mepenne npoCcTpaHCTBEHHBIX IAPAMETPOB JIA3€PHOTO U3ITYyYEHUs
N3mepenne 4acTOTHBIX IapaMeTPOB JIa36pPHOTO U3ITyYEHHUS
VYipasieHue napamMeTpaMy JIa3epPHOTO U3IIy4YECHUs

Monynsauus 1a3epHOTO U3I1y4eHUs

Buzsl 11 crmocoObl MOAYISAIMN JTa3epHBIX TAPAMETPOB

CxaHHMpOBaHUE JA3EPHOTO U3ITYUECHHUS
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