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

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO no mwnanpasnenuto mnoarotroBku 21.03.03 Teome3us W JUCTAHIIMOHHOE 30HAMPOBAHUE,
YTBEPKJACHHOTO MpukazoM Munooprayku ot 12.08.2020 Ne 972

ComnacoBaHue U yTBEPKACHUE

Ne |TMonpasaenerne OTBeTCTBEHHOE DUO Busa Jlara, mpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 Teonesnuecknii | [Ipencenareinn [Tomosuen O. B. Paccmotpeno | 28.01.2026, Ne
(baxynsrer YYEHOI'0 COBETA 14
¢axynbTera
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

[lenp ocBOEHUS AUCHUIUIMHBI - 3aKTIOYAETCS B MOTYYCHHH OOyYaIONUMUCS TEOPETHUECKHUX
3HAaHUW TI0 OCHOBHBIM pa3zienaM (PU3UKH W UX MPAKTUYECKOM TMPUMEHEHHH TMPU PEIICHUH
MPHUKJIAIHBIX 3a/1a4 ISl CO3[aHMsI IPEANOCHIIOK YCIEITHOTO OCBOCHUS CIICIUATBHBIX JUCIUILIUH U
oOecriedyeHrss BCECTOPOHHEW TEXHMYECKOW TMOATOTOBKH Oyaymux crenuainuctoB. OcBoeHue
JTUCIUILTAHBI HAITPABIICHO HA MPUOOPETCHNE 3HAHUI, YMEHHUI U HAaBBIKOB 00 OCHOBAX KJIACCUYECKOU
U COBpEMEHHOW (U3UKKM MPUMEHHUTEIBHO K crenuaabHocTH «leome3uss W JUCTAaHIIMOHHOE
30HHPOBAHHE.

3anaun n3y4eHus JUCIHUILTUHBL:

- COACHCTBHE TOMYYCHHIO (PYHIAMEHTAJIBHOTO OOpa30BaHHUs, CIMOCOOCTBYIOIIETO AabHEHIIEMY
Pa3BUTHUIO JTUYHOCTH;;

- TIpeJoCTaBlIeHUEe aHOpaMbl HanboJiee YHUBEPCATIbHBIX METO/IOB, 3aKOHOB M Mojeled (GU3UKU U
IPYTHUX €CTECTBEHHBIX HAYK;;

- IEMOHCTpaIus CelUPUKN palliOHAIILHOTO METO/a TIO3HAHUS OKPYKAIOIIETO MUPA;;

- COCpENOTOYCHHE YCWINN Ha (POPMHUPOBAHHUH Y CTYICHTOB OOMIETO (PHU3UIECKOTO MUPOBO33PEHUS U
Pa3BUTHUU HAYYHOTO MBIIICHUS.

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUILIMHE (MO1YJ/II0), COOTHECEHHbIE C
IUVIAHMPYEeMbIMHU pPe3y/1bTaTaMU 0CBOeHHsI 00pa30BaTe/IbHON NPOrpaMMbI

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

OIIK-1 Criocoben pemiath 3aaa4u MpoPeCCUOHATBLHON AEATEIHHOCTH MTPUMEHSS MaTEMaTHUECKUE U
€CTECTBEHHOHAYYHbIEC 3HAHUS

OIIK-1.1 JleMoHCTpHUpYyeT 3HaHUS MOJCIMPOBAHMS OTAEIBHBIX (ParMEHTOB TMpoIlecca,
MaTeMaTU4YEeCKOTO aHaJIM3a, BRIOOpa ONTUMATHHOTO BapHAHTA ISl KOHKPETHBIX YCIOBHMA MPHU
CO3JIaHUU JIOKyMEHTAIIUU
3namu:
OIIK-1.1/311 Hayunple U METOHOJIOTHYECKHE OCHOBBI KJIACCHYECKOM M COBPEMEHHOM
bu3uky, e€ 3HaYCHHE W MECTO Kak 0a30Boil Hayku. OOmme (u3udeckue MPUHIUIIBI
paboThl IPHUOOPOB M YCTPOMCTB, HCTIOIB3YEMBIX B MPOPECCUOHATBLHOM TSI TEIIBHOCTH.
OIIK-1.1/312 Anmnapar, npuMeHseMbIi 7151 OMMCAHUS U3MEHEHHsSI 00BEKTa C TeYeHUEM
BpEMEHU
Ymemns:
OIIK-1.1/¥Ym1 PaccuuthiBaTh W ONpEneNsiTh OCHOBHBIC (U3MYECKHUE TMapaMeTpbl U
XapaKTePUCTUKH YCTPONCTB MU CHUCTEM, HCHOJIb3yeMbIX HpuU paboTe Mo NpoduiIro
cnenuanbHOCTU. lcrnonb3oBaTh COBpeMEHHbIE KOMITBIOTEPHBIE W HWH(OPMalMOHHbBIE
TEXHOJIOTUM  JJIi TMOWMCKa ¢ o0paboTkuM  wHOOpPMAIMH, UCIOJIb3yeMOH B
npodeccuoHaIbHON 1eATeNbHOCTH.
Braoems:
OIIK-1.1/HB1 HaBblkamMu MOCTaHOBKHM WH)KCHEPHBIX 3aj1ad, MPUHIIUIIAMH U METOJaMU
MPUKJIATHBIX TEXHUKO-IKCIUTYaTallHOHHBIX PAaCYETOB PA3NIMYHBIX CHUCTEM H YCTPONCTB
JTAHHOTO HAIpPaBJICHHUS.
OIIK-1.1/HB2 HaBplkaMM cO34aHHS MaTEeMaTHYECKHUX MOJENeH, MO3BOJISIOIINX
HAJIENUTh paccMaTpuBaeMblii OOBEKT HEOOXOIMMBIMH CBOMCTBAMU OpHUTMHAja, IS
OTJIAJIKH MPOLIEAYPHI PEIICHUS 3aa4U

OIIK-1.2 Wcnonb3yer (yHIaMEHTANbHbIE 3HaHUS B NMPO(ecCHOHATHHON NeATeNbHOCTU IS
pelIeHns 3aa4d oTpaciu

3nams:
OIIK-1.2/311 OcHOBHBIE OHATHS U 3aKOHBI (PU3UKU
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OIIK-1.2/383 O cBsa3u reone3un ¢ (QyHAaMEHTAIBHBIMH HayKaMH, Ha KOTOpHIE
ONMPAETCS BECh €€ MHCTPYMEHTapHi

Ymemo:

OIIK-1.2/¥Ym1 Ha ocHOBe 3aKOHOB W TIOHATHWA (U3MKH PACCUUTHIBATH PEIICHUS
npodeccroHaNbHBIX 3a]1a9

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

Braoemy:

OIIK-1.2/HBl Bnagenue meromamu pacuera npodeccHOHaJbHBIX 3a7ad Ha OCHOBE
(U3MUECKUX 3aKOHOB

OIIK-1.2/HB2 HaBbikamu pemIeHUs MCCIEAOBAaTENbCKUX 3a7ad B MpodeccHoHaTbHOU
JESTEIIBHOCTH

OIIK-1.3 Ananu3upyeT IpPUYMHBI CHMXKEHMSI KauyecTBAa TEXHOJOTMYECKUX IPOLIECCOB U
npezyiaraeT QQEeKTUBHbIE CIOCOOBI TOBBIIICHUS KauecTBAa MPOM3BOACTBA paldoT MpH
BBIIIOJJTHEHUM  PA3JIUYHBIX TEXHOJIOIMYECKUX ONEpaluii € Yy4YETOM OTEUYECTBEHHOIO W
3apy0exKHOTOo OIBITOB c IIPUMEHEHUEM reoMH(pOPMAITTOHHBIX CHUCTEM,
MH(POPMALIMOHHO-TEJIEKOMMYHUKAIIHOHHBIX TEXHOJIOTHA, I€aeT pacueThl OCTPOCHHMA

3namo:

OIIK-1.3/3u1 MeTonoB OIEHKM H aHadu3a T[PUYUH CHIDKECHHS  KauyecTBa

TEXHOJIOTHYECKUX MPOIECCOB HAa OCHOBE 3aKOHOB (PH3UKHU

OIIK-1.3/313 Anmapar, npuMeHseMbIi 7151 OMMCAHUS U3MEHEHHsSI 00BbEKTa C TeYeHUEM

BPEMEHU

Ymemo:

OIIK-1.3/YM] VYMeHUTHh MPUMEHITH METOMbI OIICHKW W aHAJIW3a TPUYUH CHUKCHHS

KaueCcTBa TEXHOJOTMUECKUX MPOLECCOB HA OCHOBE 3aKOHOB (PU3UKHU

OIIK-1.3/YM2 MopaenupoBaTh pa3iHYHbIE CIIEHAPUU WU3MEHEHHS OOBEKTa ¢ TCUCHUEM

BpPEMEHU

Braoemy:

OIIK-1.3/HBl Bnaneer HaBbIKaMH OLEHKM M aHadW3a NPUYMH CHU)KEHUS KauecTBa

TEXHOJIOTHYECKUX MPOIECCOB HAa OCHOBE 3aKOHOB (PH3UKHU

OIIK-1.3/HB2 CriocoGHOCTBIO MHTEPIPETUPOBATH IOJYYCHHbIE YMCICHHBIC 3HAYCHUS
XapaKTePUCTHUK, OTPAKAIOIINX U3MEHEHHE 00bEKTa C TEUEHUEM BPEMEHU

OIIK-1.4 /leMOHCTpUpPYET HaBBIKM MCIOJIb30BaHHUS COBPEMEHHBIX MHCTPYMEHTOB U METOJOB
BBITOJIHEHHUSI KOMIUIEKCA CIEIHANbHBIX PAa0OT IO KOHTPOIIO IPOEKTOB, CBA3AHHBIX C
OCIIOKHEHUSMH, BO3HUKAIOIIMMU IPH MPOU3BOJICTBE paboT

3uamo:

OIIK-1.4/311 3HaHuMe OCHOBHBIX (PU3UUYECKUX METOIOB OICHKHA HCIOJb30BAHUS
COBPEMEHHBIX HHCTPYMEHTOB U METOJIOB BHITIOJTHEHUS padoT

OIIK-1.4/382  CoBpemeHHBIE  JOCTHDKCHHsS]  MaTEeMaTHUYeCKOW  CTaTUCTUKH U
BEPOSITHOCTHBIX METOJIOB
Ymemn:

OIIK-1.4/Ym1l VYmeHnue npuMEHSATh (U3NYECKHE 3aKOHBI TPU  HCIOJIb30BAaHUH
COBPEMEHHBIX HHCTPYMEHTOB U METOJIOB BBHITIOJIHEHUS paboT MO0 KOHTPOJIIO MTPOEKTOB

OIIK-1.4/YmM3 Hcnonp30BaTh CHENMATM3UPOBAHHYIO JIUTEPATypy sl PELICHUS
npodecCHOHANBHBIX 3a1a4d

Braoems:

OIIK-1.4/HBl Bnaagerr HaBbIKAMH TNPUMEHEHHS (PU3NYECKUX METOOB OILICHKH
WCITOJIb30BaHUSI COBPEMEHHBIX HHCTPYMEHTOB U METOJIOB BHITIOJIHEHUS padboT

OIIK-1.4/HB2 CrniocoOHOCTBIO MCTOJB30BaTh COBPEMEHHBIC HAy4YHBIC Pa3paOOTKH IJIs
aHaJM3a MPOUCXOJSAIINX MPOIECCOB M KAY€CTBEHHON OLIEHKH IMPOBEICHHBIX pa0doOT
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OIIK-1.5 [emoHCTpUpYyeT HaBBIKM pa3paOOTKHM TEXHHUUYECKOW IOKYMEHTAIlMM U pabodmx
IIPOEKTOB
3nams:
OIIK-1.5/311 3Haer OCHOBBI pa3pabOTKM M MPUMEHEHHS (PU3MUYECKUX 3aKOHOB IS
pa3paboTKN TEXHUUYECKON TOKYMEHTALUU
Ymems:

OIIK-1.5/YMm1 Ymeer paszpabarpiBaTh TEXHHUUYECKYIO JOKYMEHTAIIUIO U MPUMEHSTDH IS
BBITIOJTHEHHSI IPOEKTOB

OIIK-1.5/YM3 OcymecTBIsITh TTIOUCK M BBIICIATh HYXKHYIO HHPOPMAIIUIO TIO TEMATHKE
UCCJIEIOBAHUS

Bnaoemw:

OIIK-1.5/HBl Bnmageer HaBblkaMH pa3padarhlBaTh TEXHUYECKYIO (PU3HUECKYIO
JOKYMEHTAIMIO ¥ IPUMEHSTD JUIs BBITIOJIHEHHSI TPOSKTOB

OIIK-1.5/HB3 Hassikamu UHTEPIpETalMl  PE3yIbTaToOB oIy OJINKOBaHHBIX
UCCIICIOBAaHUH  C  LENbI0  MPUMEHEHHs  CYUISCTBYIOIIMX  HApabOTOK s
COBEPILEHCTBOBAHMS METO/IOB peIIeHUs MPo(ecCnoHaIbHBIX 3a1a4

3. Mecro aucuumimHbl B cTpykrype OII

Hucuumnuaa (Moxaynb) b1.0.02.04 «BomHoBass ¢u3uka» OTHOCHUTCS K OOS3aT€NbHOM 4YacTH
o0pa3oBareIbHOI MporpaMMbl M U3ydaeTcs B cemecTpe(ax): 4.

B npoumecce wu3yyeHMs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEUIEHMIO THUIOB 3ajad
npodecCHOHAIBHOW  AedTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpa3oBarenbHON
IIPOrpaMMON.

4. O6beM quCUMIJIMHBI (MOYJIs1) M BUABI Y4eOHOI padoThI
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5. Conepxanue 1MCUUILTAHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAOTCSI)

C

HaumenoBanue pazaena, TeMbl

‘osTeNIbHAs padboTa

'yeMBIE PE3YyJIbTaThl
As1, COOTHECEHHBIC

‘aTaMHM OCBOCHUA

JHHBIC 3aHATUA
YCCKUC 3aHATHUA
VIMBI
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3] [ =3 8 |[E® 9 &
R R [|[F |O |EdacE
Paznea 4. OnTuka 36 8| 16| 12| OIIK-1.1
OIIK-1.2
Tema 4.1. BonmHoBast ontuka 18 4 8 6| OMK-1.3
OIIK-1.4
Tema 4.2. KBanToBas onTuka 18 4 8 6 OLTK-1.5
Pa3agen 5. OcHOBBI aTOMHOI, 36 7| 14| 15| OIIK-1.1
SIIEPHOI U KBAHTOBOM (pu3uKHU OIIK-1.2
Tema 5.1. KBaHTOBas MEXaHHKA. 14 3 6 5| OIIK-1.3
Tema 5.2. AtomHas usnka 11| 2| 4] 5|OIK-1.4
Tewma 5.3. Slnepnas ¢pusuka 11 2 4 5| OIK-1.5
Hroro 721 15| 30| 27

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

Pa3zoen 4. Onmuxa

Tema 4.1. Boanosas onmuxa

KorepeHTHOCTh W MOHOXPOMAaTHMYHOCTh CBETOBBIX BONH. MHTepdepeHuss cBera. YCIOBHS
UHTEPPEPEHIIMOHHBIX MAKCHMYMOB U MUHUMYMOB MHTEHCUBHOCTH. MHTepdepeHus cBera oT IByX
HCTOYHMKOB U B TOHKUX IIEHKaX. Konpia HetoToHa. [IpocBeTiienne onTuky.

Hudppaxmus cBera. ITpunnun Ioiirenca — ®penensa. 3oubl Openens. Judpakuus Dpenens Ha
KpyrioM oTtBepctur M aucke. Judpaxuus @Dpaynrodepa Ha OTHOW HIETH M HA OTBEPCTHUH.
JudpakimonHas pacxomguMOCTh Iydka. llepexomx BOJTHOBOM ONTHKH B TeOMETPUYECKYIO.
Hudppakmus Ppaynrodepa Ha nudpakunoHHOM pemérke. Jludpakuus Ha TPOCTPAHCTBEHHOU
pemetke. @opmyna Bynepa — bparros. Paspemaromnias cniocoOHOCTh 00BEKTHBA M AU(PPAKITHNOHHON
PELIETKY.

Ilonspusanuss cBera. ECTECTBEHHBIM U IOJSPU30BaHHBIM CcBeT. Ilnocko- W duMNTHYECKH
noJisipu3oBaHHbI cBeT. [lomsipusaropel, 3akoH Maimtoca. Crenenp nonspusauuu. Ilonspusanus
CBETa IIpM OTPAKCHUM U IPEIOMIICHMM, 3akoH bprocrepa. JIBOWHOE JIy4enpesioMIICHHE.
HckyccTBeHHass oONTHYECKas AaHHU30TPONMSA IIPU  PA3IMYHBIX BO3ACUCTBUAX. EcCTeCcTBEeHHOE U
MarHuTHOE BPAILCHM TUIOCKOCTHU MOJIAPU3ALUH.

Hucnepcus cBera. DNEKTPOHHAs Teopusl aucnepcuu. IlomonieHue a1eKTpoOMarHuTHBIX BOJIH, 3aKOH
Bbyrepa. Paccesinue cBeta, 3akoH Panes. Pedpaxnus csera. Usnyuenune Basumoa — YepeHkosa.
D¢ dexr Jomnepa.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

KontpomnsHnas padota

Tema 4.2. Keanmosas onmuxa

TermmoBoe wW3nMyueHWe W ero xapakTepucThku. 3akoH Kupxroda. 3akon Credana — bombpiimana.
3akoH cmenienusa Buna. ®opmyna [lnanka aist termoBoro uznydenusa. Ksantosas runore3a [lnanka
— DitHmTeliHa. OnTUYecKasi MUPOMETPHS.

@DOTOHBI.

Buaemanit  pororddext m ero 3akoHbl. Teopuss W ypaBHEHHWE OWHINTEHHA [JIi  BHEIIHETO
dbotorpdexra. DoToHBI, UX IHEPTUs U UMITYIbC. JlaBnerue ceeta. Iddext Komnrona.

Texymui KOHTPOJIb

| Bun (hopma) konTpoms
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KonTponbhas pabota

Pazoen 5. Ocnoevl amomnoii, A0epHoil u KGAHMOBOU PuzuKu

Tema 5.1. Keanmosas mexanuxa.

Kopnyckynspro-BomHoBoM ayanmu3Mm BemiectBa u nonsi. Dopmynbel ae bpoitnsg. CooTHouieHus
HeomnpenenénHocrel. Kiaccuyeckne M KBaHTOBO-MEXaHMYECKHE IBMKEHMS dYacTull. BomHoBas
¢dbynknusa. YpapHenue Illpénunrepa ams OJHOMEpPHBIX CTAllMOHAPHBIX COCTOsIHMM. Yactuia B
OJTHOMEPHOM MOTCHIIMAIBHON SIME, YPOBHH dHEpruu. TyHHEIbHBIN 2D (EKT.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

KontpomnsHnas padota

Tema 5.2. Amomnas uzuka

Crnektpsl aromoB. O600ménHas dhopmyna bansmepa ansa cnekrpa aroma Bomopoaa. Mojenb aroma
o Pesepdopmy. [loctynarel bopa u ero Teopus i aroma Bojopoja. Teopus aroma BOJOpoO/a B
KBaHTOBOW MexaHuke. KBaHTOBBIE UMcia U onpesenseMble MU (pusndeckue BelTuduHbl. CUMBOJIBI
COCTOSIHMI M IUIOTHOCTh BEPOSITHOCTU HaxOokJeHHs anekTpoHa. [IpaBuna orbopa u cnektp. CrnuH
3JIEKTpOHA. MarHuTHOE CIMHOBOE KBAaHTOBOE YKCIIO. MHOT03JIeKTpOoHHBIE aroMbl. [Tpunuun [aymnu.
[Tepuognueckass cucrema nsnemMeHTOB MenzeneeBa. [lommonienne wu3IydeHUs, CIOHTAHHOE U
BBIHYXJEeHHOe wu3nydeHus. Jlazepol. Ilpomeccsl B renuii-HeoHOBOM Jaszepe. KopoTkoBosiHOBas
rpaHula CIUIOUIHOTO PEHTTEHOBCKOTO CIEKTpa. XapaKTepUCTHUECKOE PEHTTEHOBCKOE H3IyuYeHHE.
3akoH Mo3mnu.

Texymui KOHTPOJIb
Bun (popma) konTpoOms

KonTponbhas pabota

Tema 5.3. Aoepnas ghuzuxa

CumBonnka aroMHOTO sipa. M3otonbl. [ledekT macchl U SHeprus CBs3U siapa. PaanoakTHBHOCTH,
BUJbl PAJMOAKTUBHOIO M3JIy4EHHs. 3aKOH PAJMOAKTUBHOIO pacnajia. SInepHble peakuuu, SHEPrus
SAIEPHOM peakuuu. SiepHas SHEPreTUKa, TEPMOSAIEPHBIN CUHTES.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

KonTponsHas padota

6. Ilopsaiok nmpoBeeHsi MPOMEKYTOUHOM aTTeCTALUMN
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[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. 3auem ¢ oyeHkou, 4 cemecmp.

7. OnleHOYHbIE MATEePUAJIbI TEKYLIEr0 KOHTPOJIA

Pazoen 4. Onmuka
Konmponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5

Tema 4.1. Bonnosas onmuka
dopma KOHTpOIIsI/0TIeHOYHOE cpeacTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. Ilyyox mapasienbHBIX CBETOBBIX Jyuel MaJaeT W3 BO3AyXa Ha TOJICTYIO CTEKJISTHHYIO
JIacTUHyY 1oA yrioMm 60 u, npenoMissach, nepexonut B crekio. [llupuna mydyka B Bo3myxe 10 cm.
Onpenenure mMpuHy nydka B crekiie. [lokazarens npenomnenus crexia 1,51.

2. Ha moBepXHOCTh CTEKJIAHHON MPU3Mbl HAHECEHA TOHKAs MJICHKA C
MoKa3aresaeM MpesoMIIeHU NIl < ICT ToamuHon 112,5 aM. Ha miienky no
HOpMaJu K Heil majaeT cBeT ¢ JIMHOM BoJHbI 630 HM. [Ipu kakom 3HaYEHUHN
MoKa3aTesis MPeTOMIICHUS NI IUIEHKA OyJeT «IPOCBETISIONICH» ?

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

1. [TapannenbHbBIN My4OK CBETa AJIMHOM BOJHBEI A = 500 HM magaeT
HOpPMaJIbHO Ha 3a4€PHEHHYIO TOBEPXHOCTh, IPOU3BOAA AaBienue p = 10
Mkl la. Onpenenute: 1) KOHIIEHTpAIHIO T (POTOHOB B MyYKe, 2) YKCIIO nl
(hOTOHOB, AJAIONIUX HA MTOBEPXHOCTH IUTOMIAAbI0 1 M2
3a Bpems 1 c.

2. IIpu dpotordpdexre paboTa BEIXOAA INEKTPOHA U3 METAIIA 3aBUCUT OT
1) yacTOTHI MaAAIOUIETO CBETA
2) UHTEHCUBHOCTH NAJarolIero cBeTa
3) XUMHUYECKOM NPUPOIBI METAILIA
4) KNHETUYECKOW PHEPTHH BBIPHIBAEMBIX AJIEKTPOHOB.

Pa3zoen 5. Ocnosvt amomnoil, A0epHOll U KEAHMOBOU (hu3uKu
Konmponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5
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Tema 5.1. Keanmosas mexanuxa.
®dopma KOHTPOJIS/OlIeHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:

1. Ompenenure UMMOyNbC YacTUIBl (Krem)/c, JuiMHA BONMHBI KoTopoil 4,4110-7m? (h =
6,6210-341xec)

Tema 5.2. Amomnas gusuka
dopma KOHTpoJIs1/o1ieHoYHOE cpenicTBO: KoHTponbHas paboTa
Bomnpocsi/3ananus:
1. BeiGepuTe BepHOE YTBEPXKACHUE:

1.27eKTpOHBI B aTOME JIBUXKYTCS 110 OINPEIETICHHBIM OpOUTaM, IPU 3TOM HE U3IIy4alOT SHEPTHUIO;
2.37IeKTPOHBI B aTOME MOKOATCS Ha ONpPEIEeICHHBIX OpOUTaX, IPH 3TOM U3IY4YalOT YHEPTHIO;
3.3/IEKTPOHBI B aTOME MOKOSATCS Ha OIMPEIeICHHBIX OpOUTaX, IPHU STOM HE U3JIy4aloT SHEPTHUIO;
4.371eKTPOHBI B aTOME JIBUXKYTCSI 110 OIpe/IeJICHHBIM OpOUTaM, IPU 3TOM U3ITY4alOT SHEPTUIO

Tema 5.3. Aoepnas ghuzuxa
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. B onbite Pesepdopna Gonbias yacte anbda- 4acTrir CBOOOTHO MTPOXOAUT CKBO3b (POJIBTY,
MPAaKTUYECKH HE
OTKJIOHSISICH OT MPSIMOJIMHEHHBIX TPACKTOPHIA, TaK KaK

1.411po aTOMa UMEET NOJIOKUTEIbHBIN 3apsf;

2.471po aTOMa UMEET MaJible (110 CPABHEHUIO C aTOMOM) pa3Mepbl
3.anbda-gacTUIpl UIMEIOT OOJBIIYIO (110 CPABHEHUIO C SJIPAMU aTOMOB) Maccy
4.21eKTpOHBI UMEIOT OTPULIATEIbHBIN 3apsi;

8. OueHo4HbIe MaTepHAJIbI IPOMEKYTOUHOM aTTeCTAUM

4 cemecmp, 3auem c oyeHKoU
Koumponupyemvie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5
Bonpocsl/3ananus:

I. UYro Takoe ¢poHT BoMHBI? B KakoM HampaBIICHWH pPaCHpOCTPAHSETCS BOJIHA
Buna:E=EOcos(t+ky). C kakoli CKOpOCTBIO pacmpoOCTpaHSETCS paJuoBOJHA B  BOJE,
TUAJIEKTpUYECKas MPOHUIIAEMOCTh KOTOPOM B paJriouarna3zoHe paBHa 817

2. PazHOCTB X0/1a IByX KOT€PEHTHBIX BOJH B HEKOTOPO TOUYKE OKa3asach paBHOH 8/7. Uemy
paBHa pa3HOCTb (a3 y 3Tux BonH? [Ipu ClOXKEHHWH ASTHX BOJH TNPOUCXOAUT YCHIIEHUE WIH
ocabieHue 3JEKTPOMArHUTHOTO TIOJISL B ATOM TOUKE?

3. Ha ycraHoBke it HaOmroneHus kojer, HpioToHa B OTpaX€HHOM CBETE€ MPOCTPAHCTBO
MEXIy JIMH30M W HIDKHUM CTEKJIOM 3allOJIHIJIOCH BOMON. UTO M3MEHHUTCS B M300paKEHUH KOJIeI?
N306pa3uth xox nHTEpHEPUPYIOMIHX JTyUeH.

4. Yro takoe 30Ha Dpenens? 3aBUCUT JM pa3Mmep MepBoil 30HBI DpeHens oT (HOpMbI
BOJTHOBOTO (DpOHTA (TUTOCKHH, cheprudecKkuid, uauHApudeckuii)? OTBET 000CHOBATH.

5. Ha menp mumpunoil b=2MKM magaer MOHOXpoMaTWyeckuil cBeT . UeMy paBHa AJIHHA
BOJIHBI 3TOTO CBETA, €CJIM TPETUH min B AudpakiMOHHON KapTHHE Habmogaercs noa yriom 4007
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6. Ha nmudpakmumonnyro pemérky mnamaetr Oenblii cBeT. M300pa3uTh pacmpeneneHue
MHTEHCUBHOCTH B MOJyYEHHOM Ha 3KpaHe MU(PaKIMOHHON KapTHHE, YKa3aTh YIIIbl AUGPAKIUK AJIs
CHUHEU M KpaCHOW 4acTeu CreKTpa.

7. B uém 3akmouaercs sBaeHue ¢dotodddexra? Hamumure dopmyny DWHImTEHHA U
MOSICHUTE BCE BEITMYMHBI, BXos1IMe B He€. UTo Takoe kpacHas rpanuia ¢pororpdexra?

8. I'mnoresa ne bpoiins, dopmyna ne bpoiinsa. B uém paszHuiia Mexay JITMHON BOJHBI 1€
Bpoiins ans wactuus! (?=h/p) u nnmuHoii BonHb GoTtoHa (?=h/p)?

9. Kakue ycrnoBuss HeoOXOAMMO OOECHEUUTh MJIs CO3/1aHHs HUCTOYHHMKA JIA3€pPHOTO
W3ITy4eHUs?

10. /Ing snekTpoHa B aroMe BOAOPOJAA BUJA BOJHOBOM (YHKUUHU (X, Y, Z) ONpPEaesseTcs
3HAYECHUSIMU:
1. TOJIbKO MOTEHIIMAIBHON SHEPTUEH B3aUMOACHCTBUS IIEKTPOHA C SIPOM
. 3HAYCHUSMU KBAaHTOBBIX YHMCel 1, 1, m
. TOJIbKO KHHETUYECKON YHEPTUEH IEKTPOHA
. IIOJIHOM DHEPTUEH IIEKTPOHA B I10JIE sApa

W N

11. B kakux sBIE€HUAX MPOSBIAETCS KOPIYCKYJsApHAsl Mpuposa ceera’?
. uHTEephepeHITUs
. mudpakmus
. TETIJIOBOE U3ITyUeHHE
. TIOJISIpU3aIysl

W N =

12. B atome Bomopoaa HauOOJbIICH JJIMHOW BOJIHBI 00MIanaroT (HOTOHBI, M3IydaeMble TpH
Mepexoax IEKTPOoHa!
1. ¢ 3 BHEepreTUYECKOro ypoBHs Ha 2
2.c 4 ypoBHs Ha 3
3. ¢4 ypoBHs Ha 2
4.c 2 ypoBHs Ha 1

13. ®otoHbI ¢ sHeprueit 7, S 3B BbIOMBaIOT 37EKTPOHBI M3 MeTaia. Pabora BbIxoma w3
Metamuia A = 3, 5 3B. Hailtu MakcMMaabHbIA UMIYJILC, MTOJTYYaeMblii MOBEPXHOCTHIO METAJIIA MIPU
BBIXOJIE JIEKTPOHA.

14. Yepnoe teno Haxomutcs npu Ttemneparype T1 = 2000 K. IIpu ocTeiBaHuM Tena JjIuHA
BOJIHBI, COOTBETCTBYIOIIAsi MAaKCUMYyMy CHEKTPaJbHOM IUIOTHOCTU SHEPreTHYECKOl CBETUMOCTH,
n3MeHWIach Ha = 2 MKM. Onpenenute Temneparypy T2, 40 KOTOpOW 0XJIaIUIIOCh TEJIO.

15. IMapannenbHBI MyYOK CBETOBBIX JIydell ¢ MHTEHCHMBHOCTHIO =1, 37 kBT/M2 mamaer Ha
mapuk paguyca r=1, 00 cMm, obaagaronuil UIeaaTbHO TIIAIKON MOBEPXHOCTHIO. ONpeneanuTh, UCXOIs
U3 KOPIYCKYJSIPHBIX MpeACTaBlIeHuH, cuily F, KOTOpyIO HCIIBITHIBAET IIAPUK, €CIIU TOBEPXHOCTH €T0
oOamaer:

a) Kod(PHUITMEHTOM MTOTIIONIEHHUS, PaBHBIM 1, 0) KO3 OUIIMEHTOM OTpaXKEHUsI, PAaBHBIM 1.

9. MaTepuaibHO-TeXHHYECKOE H Y4eOHO-MeTOAuYeCcKoe odecneyeHue U CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPaTypPbl

Ocnoenas tumepamypa
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1. Tpodpumona T.M. Kypc ¢uzuku: Yue6. mocodbue mist By3zoB / T.M. Tpodumona. - 5-e uzn.
crepeotunt. - HM3parensctBo Boicmas mkoma, 1998. - 542 - 5-06-003520-4. - Tekcr:
HEIOCPEACTBECHHBIN.

2. Kypc ob6mieit ¢pusuku: 1abopaTopHbIA MPAKTUKYM 10 ONTHKE: y4eOHO-METOaUYEeCKoe mocooue /
JI. I1. Hectepenko, C. H. Hdpoxnaun, A. M. Cononyxa, I. C. I'puropsin. - Boponex: BI'Y, 2021. - 172
c. - Tekct: anexrponnsiii / U3narensctBo Jlans: [caiT]. - URL: https://e.lanbook.com/book/454682
- PexxuM noctymna: mo nmoanucke

3. ®eodumakroBa T.B. BoiaHOBBIE M KBaHTOBBIE CBOMCTBA AJICKTPMATHUTHOTO H3TYyUYCHUS:
YuebHoe mocobue. s cryneHToB 2 Kypca Bcex cnerumanbHocTed. / T.B. deodumakrtoBa. -
MUUT'AuK, 2007. - TexcT: HENOCPEACTBEHHBIM.

Jlononnumenvuas rumepamypa

1. CaBenweB U. B. Kypc o6mieit ¢pusuku. B 3 romax. Tom 3. KBanToBas ontrka. AToMHas pU3MKa.
®dwusuka TBepAoro Tena. Guznka aTOMHOTO sipa U dJIEMEHTAPHBIX YacTHUIl: Y4eOHUK Tt By30B / U.
B. Cagenbes. - 16-e uzn., crep. - Cankr-IlerepOypr: Jlans, 2025. - 320 c. - 978-5-507-50503-6. -
Tekcr: anexrponnsiit // U3narensctBo Jlawk: [caiit]. - URL: https://e.lanbook.com/book/440198 -
PexxuM nocTymna: 1o noamucke

2. Jlanacoepr I.C. Ontmka. Yue6H. mocooOwme: s By3oB / I.C. Jlanacbepr. - 6-e u3m. -
NznarensctBo PU3IMATIINT, 2006. - 848 - 5-9221-0314-8. - TekcT: HENOCPEICTBEHHBIN.

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

IIpogheccuonanvruvie 6azvi danuvix
He ucnonb3yrores.

Pecypcor « Unmeprnem»
1. https://lms.miigaik.ru - CJO MUNUT'AuK

9.3. IIporpamMHoe oGecnieyeHe U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
MPH OCYLIEeCTBJICHHH 00Pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE

Ilepeuens npoepammHozo obecneyeHus

(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIeHUs HOBbIX 8EPCULL NPOSPAMMDbL)
He ucnonb3yercsi.

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCTEM

(0OHOBIeHUEe BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3yercsi.

9.4. O6opynoBaHue U TeXHHYECKHE CPeACTBA 00yUeHH s

Crienmanu3upoBaHHas J1abopaTopust
NHTepakTBHAs MaHENb - 2 MIT.
MenoBas nocka - 5 1mr.

J{nst mpaKTU4eCKUX 3aHSITUI
MenoBas nocka - 1 mr.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 THCHMILIMHBI (MOTYJIs1)

C HCJIBO YCIICHIHOTO OCBOCHUA JAHHOI'O MPpCaAMETA CTYACHTY HCOGXOI[I/IMO BBIINIOJHATH AOMAIITHHUEC
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paboTHI MO YKa3aHHBIM MpEnojaBaTessiM TeMaM M IMPEICTaBICHHBIM Ha 3aHATHSAX MarepuanaM. J[is
Oolee  yCHEIIHOTO  BBIMOJHEHUS ~ pabOThl  CTYIEHTY  Mpeajaraercsi  HCIOJIb30BaHUE
y4eOHO-METOJUUECKUX MaTeprajoB, COOTBETCTBYIOIIUX YKAa3aHHOM TeMe.

CamocTrosTenbHast paboTa CTyJI€HTOB ONHCHIBACTCS U PETYIUPYETCS:
- MeronnyeckuMu peKOMEHIAUSIMU 1O JUCIUILIUHE;
- MeronnyeckuMy pEeKOMEHJAIMSAMHU IO OpPraHU3alMl CaMOCTOSTEIbHONH pabOThl CTYIEHTOB
MUUT'AuK;

Onucanue 603moxcnocmeii usyuenusn oucyunaunvt auyanu ¢ OB3 u uneanuoamu

[Tpu HEeoOxonuMOCTH 00YUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0pOBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WM JIONOJHEHBl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIUMW, TMpPEe3eHTallUid, BHAECO- M aygAuOMarepuajioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHUS
MOoAOMPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUSI 3aBUCHT OT WX JOCTYIMHOCTH JUIsl UHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI Ui MUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMH
30pOBBS pa3zpadaThIBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH NMCUX0()HU3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLIUXCS.
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