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Pa3padoruukmu:
3aBenytomwmii kagenpont @usuku, k.H. ManuHHuKoBa E. B.

@DoH/T OLICHOYHBIX CPEJICTB MO AUCIUIUTHMHE (MOIYJII0) COCTABIICH B COOTBETCTBHH C TPEOOBAHHUSIMU
OI'OC BO no cnemmansHoctu 21.05.01 IlpuxnagHas reones3usi, YTBEPKACHHOTO MNPHUKA30M

Muno6pnayku ot 11.08.2020 Ne 944

ComnacoBaHue U yTBEPKACHUE

Ne |TMonpasaenerne OTBeTCTBEHHOE DUO Busa Jlara, mpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 |3aounsiii pakynerer | TIpencemarens | JlurBuneHko M. B. Paccmorpeno | 21.01.2026, Ne
YueGHO-MeToau 2/26
4ECKOHN
KOMHUCCHHU




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

OIIK-1 Crocoben pemars NPOU3BOACTBEHHbIE W (WJIM)  HCCIEAOBATEIBCKUE  3aJa4H
MIPOU3BOJICTBEHHOMW ACATEIHHOCTH HAa OCHOBE ()YHAMEHTAIBHBIX 3HAHHUI B OOJIACTH T€O/IE3UN

OIIK-1.1 /lemMOHCTpUpyeT HaBBIKM (D)U3UYECKOTO M MPOTPAMMHOTO  MOJCIUPOBAHUS
OT/AETBbHBIX (PparMeHTOB mpoliecca BBHIOOpPA ONTHMAJIBHOTO BapuaHTa JUIsI KOHKPETHBIX
YCIIOBUM

3nams:

OIIK-1.1/382 OcHOBHBIE MaTEMaTUYECKHE M E€CTECTBEHHBLIE METObI, IO3BOJISAIOIINE
pemarh mpoheCCHOHANIbHBIE 3a1aun

OIIK-1.1/383 Hayunble U METOMOJIOTHYECKHE OCHOBBI KJIACCHYECKOM M COBPEMEHHOM
bu3uky, €€ 3HaYCHHE W MECTO Kak 0a30Boil Hayku. OOmme (HhU3n4ecKre MPUHIUIIBI
paboThl IPHUOOPOB M YCTPOMCTB, HCTIOIB3YEMBIX B MPOPECCUOHATLHOM TSI TEIIBHOCTH.

Ymems:

OIIK-1.1/¥YM3 PaccuuThiBaTh W ONpENeNsTb OCHOBHBIC (U3MYECKHUE TMapaMeTpbl U
XapaKTePUCTUKN YCTPONCTB MU CHUCTEM, HCHOJIb3yeMbIX MHpuU paboTe Mo NpoduiIro
cnenuanbHOCTU. Mcmonb3oBaTh COBpeMEHHbIE KOMITBIOTEPHBbIE W HWH(OPMALMOHHbBIE
TEXHOJIOTUM  JJII TMOWMCKa ¢ o0paboTkM  wHOOpPMAIMH, UCIOJIb3yeMOH B
npodeccuoHaIbHOMN 1eATeNbHOCTH.

Braoems:

OIIK-1.1/HB4 HaBblkamMu MOCTaHOBKHM WH)KCHEPHBIX 3aj1ad, MPUHIIUIIAMH U METOJaMU
MPUKIAIHBIX TEXHUKO-IKCILTYyaTallUOHHBIX PAaCYETOB PA3IMUHBIX CHUCTEM U YCTPOWCTB
JAHHOTO HampaBJICHUS.

OIIK-1.2 Ucnonp3yer ¢hyHIaMEHTaNIbHBIC 3HAHMS JUIsl PEHICHHUS 3adad MpodeCcCHOHATBLHON
NEesITeIbHOCTH B 00JIaCTH reofie3uu

3name:

OIIK-1.2/383 O cBsa3u reone3n ¢ (yHIAMEHTAIBHBIMA HayKaMH, Ha KOTOPBIE
OMMPAETCS BECh €€ MHCTPYMEHTapHii

OIIK-1.2/384 OcHOBHBIE TOHATHUS U 3aKOHBI (PU3UKH

Yuems:

OIIK-1.2/¥YM2 OnucaTh ¢ UCTOIB30BAHUEM MaTEMaTHYECKOTO arapara MmpOUCXOISIINe
TIPOIIECCHI

Brnaoemw.:

OIIK-1.2/HB3 Bnagenue merofamMu pacuera npodeccHoHaJbHBIX 3a7ad Ha OCHOBE
(U3UUECKUX 3aKOHOB

OIIK-1.3 Ananu3upyeT IpPUYMHBI CHHUXKEHMSI KauyecTBAa TEXHOJOTMYECKUX IPOLIECCOB U
npeziaraeT QQEeKTUBHbIE CIOCOOBI MOBBIIICHUS KadyecTBAa MPOM3BOACTBA paldoT MpH
BBITOJIHEHUH PA3JIMYHBIX TEXHOJIOTUYECKUX ONepaluit

3name:

OIIK-1.3/3813 Anmapart, mpUMEHSIEMBIN Il OMMMCAaHUSI U3MEHEHHsI OObEKTa C TCUCHUEM
BpEMEHU

OIIK-1.3/384 MeTromoB OICHKM W aHalW3a TMPUYUH CHIDKEHHUS  KadecTBa
TEXHOJIOTUYECKHUX MPOIECCOB HA OCHOBE 3aKOHOB (PU3HKH

Ymems:

OIIK-1.3/¥YM2 MopenupoBaTh pa3ivyHble CLIEHAPUU H3MEHEHHUS O00BEKTa C TEeUCHHEM
BPEMEHU

OIIK-1.3/¥YM3 YMeHHTh NPUMEHSTh METOIbl OLEHKM M aHaju3a NPUYUH CHHKCHHUS
KaueCTBa TEXHOJOTHUECKUX MPOLIECCOB HA OCHOBE 3aKOHOB (PH3UKHU



Braoems:

OIIK-1.3/HB3 CriocoOHOCThIO MHTEPIPETUPOBATHh MOJYYCHHBIC YHMCICHHBIC 3HAUYCHUS
XapaKTEPHUCTHK, OTPAKAIONTUX H3MEHEHNE 00BEKTa C TCUCHUEM BPEMEHHU

OIIK-1.3/HB4 Bnameer HaBbIKaMH OIICHKM W aHAJIW3a TPUYMH CHIDKCHHS KadecTBa
TEXHOJIOTUYECKHUX MPOIECCOB HA OCHOBE 3aKOHOB (PU3HKH

OIIK-1.4 JleMOHCTpHpYET HaBBIKM HCIOJb30BAHUSI COBPEMEHHBIX MHCTPYMEHTOB U METOIOB
IUTAHUPOBAHUSI U KOHTPOJI MPOEKTOB, CBA3AHHBIX C OCJIOKHEHUSMHU, BO3HHUKAIOIIMMH IPU
MIPOM3BOJICTBE padOT

3name:

OIIK-1.4/313 3HaHuMe OCHOBHBIX (D)U3UYECKHUX METOAOB OIICHKH HCIIOJIb30BAHUS
COBPEMEHHBIX HHCTPYMEHTOB ¥ METOJIOB BBITIOJIHEHUS padoT

Ymemns:

OIIK-1.4/YM3 VYmenue mnpuMeHATh (GU3UYECKHE 3aKOHBI TIPU  HCIIOIB30BAHUU
COBPEMEHHBIX HHCTPYMEHTOB M METOJIOB BBIIIOJIHEHUS pabOT IO KOHTPOIIIO TPOEKTOB
Braoemy:

OIIK-1.4/HB3 Bnaneth HaBbIKAMH TPUMEHEHHUS (U3NYSCKUX METOJOB OIICHKH
HCTIOJTb30BaHMS COBPEMEHHBIX HHCTPYMEHTOB U METO/IOB BHITIOTHEHUS PabOT

2. Iloka3aTesin 1 KPUTEPHHU OLCHUBAHUSA KOMIIEeTeHIM A

[Inanupyemeble YpoBeHb Kpurepuu onennBanus (nepeueHsb chopMUpPOBaHHBIX
pe3ynbTaThl OCBOCHUS |OBJIAJICHUS NJIK/3YB 1o ypoBHSIM OCBOCHHS)
MIPOrpaMMBbI

3. [IIxajga oneHuBaHUSA

Onenka Kpurepuu onennBanus (nepeuess copmupoBanabix MIK/3YB)
Heynosne- Pesynbrarsl 00yueHus He cOPMUPOBAHBI HAa JOCTATOYHOM YPOBHE
TBOPUTEIBHO

4. KoHTpobHBIC MEPONIPUATHSA MO TUCHHUIINHE
Bun xonTpoms ®opma KoHTpos1/OLIEHOYHOE CPEACTBO

Texymuii koutpons  |KonTponeHas pabota

[TpomexxyTounas KontponbHas pabota
arrecTanus 3ayeT ¢ OllEHKOU
Buj xoHTpOsIsA/ HCcnOIb3yeMble
Ne HanveHoBanue pasieia KonTpoaupyem OLICHOYHBIE MAaTepPHAJIbI
n/n bl¢ I/II[K o IIpomMesxkyT.
TEKyHlI/[l/I aTTrecTamus
4 |Onrtuka OIIK-1.1 KonTponbhas pabota 3auer ¢
OIIK-1.2 OLIEHKOM
OIIK-1.3
OIIK-1.4
5 |OcHOBBI aTOMHOM, IAEPHON U OIIK-1.1 KonTponbhas pabota 3auer ¢
KBaHTOBOH (pu3Hku OIIK-1.2 OLIEHKOM
OIIK-1.3
OIIK-1.4




5. Ilopsaok nmpoBeeHsI MPOMEKYTOUYHOM aTTeCTAIUN

[lopsnox mpoBeleHMsT TNPOMEKYTOUHOM  arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTU H
NPOMEXKYTOYHOM aTTecTaui OOy4aromuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMmaM OakajlaBpuaTa, HMporpaMMaM CIHEIHaIUTETa, MporpaMmmamM
MarucTparypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pazoBaHus «MOCKOBCKHI TOCYJapCTBEHHBIH YHHBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE MPOMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS O0pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTalmuyd OOydalomMxcs C INPUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeIbHOM  YUPEXKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3uu M Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JOT».

Ilpomesxcymounas ammecmayus. 3auem ¢ oyeHkou, 1-a 1emHss ceccusl.

6. OnleHOYHbIE MaTePUAJIbl TEKYLIEr0 KOHTPOJIA

Pazoen 4. Onmuxka
Konmponupyemvie H/{K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4

Tema 4.1. Bonnosas onmuka
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. Ilyyox mapasienbHBIX CBETOBBIX Jyuel MaJaeT M3 BO3[AyXa Ha TOJICTYIO CTEKJISHHYIO

IacTUHy noA yrioMm 60 u, npenoMisiiach, nepexonut B crekio. [llupuna mydyka B Bo3myxe 10 cm.
Onpenenute mmpuHy nydka B crekie. [lokazarens npenomnenus crexia 1,51.

2. Ha moBepXHOCTh CTEKJIIHHON MPU3Mbl HAHECEHA TOHKAs MJICHKA C
MoKa3areseM NMpesoMIeHU NIl < ICT ToamuHon 112,5 aM. Ha miienky no
HOpMaJu K Heil majaeT cBeT ¢ JIMHOM BoJHbI 630 HM. [Ipu kakoMm 3HaYEHHH
MoKa3aTesis MPeTOMIICHUS NI IUIEHKA OyJIeT «IPOCBETISIONICH» ?

Tema 4.2. Keanmosas onmuka
dopma KOHTpOIIsI/0TIeHOYHOE cpeacTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. [TapannenbHbBIN My4OK CBETa AJIMHOM BOJHBI A = 500 HM magaeT
HOpPMaJIbHO Ha 3a4€PHEHHYIO TOBEPXHOCTh, IPOU3BOAA AaBienue p = 10
Mkl la. Onpenenute: 1) KOHIIEHTpAIHIO TT (POTOHOB B IyYKe, 2) YKCIIO nl
(hOTOHOB, AJAIONIUX HA MTOBEPXHOCTH TUIOMIAABI0 1 M2
3a Bpems 1 c.

2. IIpu potordpdexre paboTa BEIXOAA INEKTPOHA U3 METAJIa 3aBUCUT OT
1) yacTOTHI MaAAIOUIETO CBETA
2) UHTEHCUBHOCTH NAJalolIero cBeTa
3) XUMHUYECKOM NPUPOIBI METAILIA
4) KNHETUYECKON PHEPTHH BBIPHIBAEMBIX AJIEKTPOHOB.

Pa3zoen 5. Ocnosvt amomnoil, A0epHOll U KGAHMOBOU (hu3uKu



Konmponupyemwie H/{K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4

Tema 5.1. Keanmosas mexanuka.
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. Omnpenenute UMIYJIbC YaCTUIBI (Krem)/c, IiuHA BOJHBI KoTOopoil 4,41¢10-7m? (h =
6,62°10-34/Txec)

Tema 5.2. Amomnasn uszuxa
dopma KOHTpOJIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. BeiOepute BepHOE YTBEPIKICHHE:

1.571eKTPOHBI B aTOME JIBUXKYTCS 110 ONPEACICHHBIM OpOUTaM, IIPH 3TOM HE U3TY4aroT SHEPTHUIO;
2.3JIEKTPOHBI B aTOME TOKOSTCS Ha OINPEeNICHHBIX OpOUTaX, IPU ATOM U3IY4aloT SHEPTHUIO;
3.3NIEKTPOHBI B aTOME MOKOSATCS Ha OMPEeNICHHBIX OpOUTaX, IPU 3TOM HE U3ITy4aloT SHEPIHIO;
4.371eKTPOHBI B aTOME JIBUXKYTCS 110 ONPEeNICHHBIM OpOUTaM, IIPU 3TOM U3JIy4atOT SHEPTUI0

Tema 5.3. Aoepnas ¢usuxa

dopma KOHTpoJIs1/0o1ieH0YHOE cpenicTBO: KoHTponbHas paboTa

Bomnpocsi/3ananus:

1. B onbiTe Pesepdopaa Gonpias yacTh anbga- yacTUll CBOOOIHO MPOXOIUT CKBO3b (POIIBTY,

MIPAKTHYECKH HE
OTKJIOHSASCH OT IIPSIMOJIMHEWHBIX TPACKTOPHUH, TaK Kak
1.s1p0o aToma UMEET MOJOKUTENBHBIN 3apsi;
2.51p0 aToMa UMeeT MaJtbie (TI0 CPAaBHEHHIO C aTOMOM) Pa3MephI
3.anbda-yacTUIlbl UMEIOT OOJBITYIO (TI0 CPAaBHEHHUIO C SIIPAMU aTOMOB) MaccCy
4 .37IEeKTPOHBI UMEIOT OTPULIATEIbHBINA 3apsil;

7. OneHOYHBIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

1-1 nemussa ceccus, 3auem c oyeHkou
Konmponupyemwie H/{K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4
Bomnpocei/3ananus:

1. UYro Takoe ¢poHT BONHBI? B KakoM HampaBlIGHUW PacHpOCTpPaHSICTCS BOJHA
Buga:E=EQcos(ttky). C kakoii CKOpPOCTBIO pacmpOCTpaHsSeTCsS paJuOBOIHA B  BOJE,
IUBJIEKTpUUECKas IPOHULIAEMOCTh KOTOPOM B paguouana3one passa 817

2. Pa3HOCTb X012 IBYX KOTEPEHTHBIX BOJIH B HEKOTOPOH TOUKE OKa3ajiach paBHOU §/7. Uemy
paBHa pasHocTh (a3 y 3tux BonH? [lpu ciokeHHMM STHX BOJH NPOMCXOJUT YCHICHHE WIH
ocnabiIeHne 3MeKTPOMArHUTHOTO TOJISt B 3TOW TOUKe?

3. Ha ycraHoBke [yt HaOmtozneHus: kosell HproToHa B OTpak€HHOM CBETE IPOCTPAHCTBO
MEXIy JMH30M M HIDKHUM CTEKIJIOM 3allOJHWIOCH BOAON. UTO M3MEHUTCS B M300paKEHUH KOJell?
N300pa3uth xoa MHTEP(EPUPYIOLTNX JTydeH.

4. Yro Takoe 30Ha PpeHens? 3aBUCUT JM pa3Mep NepBOil 30HBI DpeHens OT (GOPMbI
BOJTHOBOTO (hpoHTa (TUIOCKUH, cheprueckuit, nnanHapudeckuii)? OTBeT 000CHOBATS.



5. VYronm Mexay IUIOCKOCTSMU THPOIMYCKAaHUS JABYX PACIOJIOKEHHBIX Jpyr 3a Apyrom
nosisipouaoB = 60°. OnpenenuTb, BO CKOJIBKO pa3 YMEHBIIUTCS HHTEHCUBHOCTh €CTECTBEHHOTO CBETA
MIPH TPOXOKJICHUH Yepe3 TaKyr CHCTEMY, ecli KOA((UIIMEHT MOTeph CBETa B KaXIOM IOJISIPOH]IC
0.2

6. CBer B mpo3padyHoi cpene ¢ aOCONIOTHBIM IMOKa3aTesieM MPEIOMIICHHUS N UMEET JJTUHY
BoTHBI A. KakoBa jyiiHa BOJTHBI 3TOTO cBeTa B Bakyyme? KakoBa ero wacrora?

7. llpu momnomeHnu (HOTOHa aTOMOM BOJOPOAA B CIIEKTPE IMOCIEAHErO IMOSIBHIUCH TPH
CHeKTpabHbIX TuHUK. HailituTe sHepruto (oToHa U IIIMHY BOJHBI CAMOW KOPOTKOBOJIHOBOM JTMHUU

8. 3apshKeHHas 4acTulla, YCKOpEeHHas pa3HocThio nmoreHuuainoB U = 500 B, umeer miunHy
BoHBI ¢ bpoitna A = 1, 282 nm. [lpuHuMmas 3apsig 3TOW 4YacTUIBI PAaBHOW 3apsiay 3JEKTPOHA,
OTIPE/IETTUTH €€ Maccy.

9. ®oroH. CBs3b MEXKIy 4YaCTOTOH, JJIMHOW BOJIHBI, BOJHOBBIM BEKTOPOM HMIIYJIbCOM M
sHEeprueu GoroHa.

10. B yem 3akirouyaercs NpUHLUMI HeompeneneHHocTH [eizenOepra? Ilouemy ™Mbl He
MIPUMEHSIEM €r0 B KJIACCHUYECKON pu3uKe?
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