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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 ITonosuer O. B. Paccmotpeno | 28.01.2026, Ne
(baxysprer YY4EHOTO 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-1.1/383 OcHOBHBIE MaTEMATHYECKHE H €CTECTBEHHBIE METOALI, ITO3BOJISIOIIIE
pemars npodeCCHOHANIBHBIE 3a/1a91
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
OTIHPAETCs BECh €€ HHCTPYMEHTAPHI

Ymems:

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

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

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

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

OIIK-1.3 Ananu3upyeT IpPUYMHBI CHMXKEHMSI KauyecTBAa TEXHOJOTMYECKUX IPOLIECCOB U
npezyiaraeT QQEeKTUBHbIE CIOCOOBI TOBBIIICHUS KauecTBAa MPOM3BOACTBA paldoT MpH
BBITMOJIHEHUH  PA3JIMYHBIX TEXHOJOTMUYECKUX OMNepaluii ¢ Yy4eToM OTEYECTBEHHOTO U
3apy0exKHOTOo OTIBITOB c IPUMEHEHUEM reoMH(pOPMAITTOHHBIX CHCTEM,
MH(POPMALIMOHHO-TEJIEKOMMYHUKAIIHOHHBIX TEXHOJIOTHA, I€aeT pacueThl OCTPOCHHMA

3name:

OIIK-1.3/3u1 MeTonoB OIEHKM H aHadu3a T[PUYUH CHIDKECHHS  KauyecTBa
TEXHOJIOTHYECKUX MPOIECCOB HAa OCHOBE 3aKOHOB (PH3UKHU

Ymems:

OIIK-1.3/YM] YMeHUTh NPUMEHITH METOMbI OIICHKW W aHAJIW3a TPUYUH CHIKCHHS
Ka4eCTBa TEXHOJIOTHYECKHUX MTPOIIECCOB HA OCHOBE 3aKOHOB (PU3UKH

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

Braoems:

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
XapaKTePUCTUK, OTPAXKAIOIINX U3MEHEHHE 00bEKTa C TEUEHUEM BPEMEHU

OIIK-1.4 /leMOHCTpUpPYET HaBBIKM MCIOJIb30BaHHUS COBPEMEHHBIX MHCTPYMEHTOB U METOJOB
BBITIOJIHEHHUSI KOMIUIEKCA CIIEIHANbHBIX pPAadOT IO KOHTPOIIO IPOEKTOB, CBA3AHHBIX C
OCIIOKHEHUSIMH, BO3HUKAIOIIMMU IPH MPOU3BOJICTBE paboT

3name:

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

Ymems:

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

OIIK-1.4/YmM3 Hcnonp30oBaTh CHENHMATM3UPOBAHHYIO JIUTEPATypy s PELICHHS
npodecCHOHANBHBIX 3a1a4

Braoems:

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

OIIK-1.4/HB2 CrniocoOHOCTBIO HCTOJB30BaTh COBPEMEHHBIC HAy4YHBIC Pa3paOOTKH IJIs
aHaJIM3a MPOUCXOJSAIINX MPOIECCOB M KAY€CTBEHHOW OLIEHKH MPOBEICHHBIX pa0doOT

OIIK-1.5 JlemMOHCTpHpYeT HaBBIKH pa3pabOTKW TEXHUYECKOW JOKYMEHTAIlMHM W Padodux

MIPOEKTOB
3name:
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OIIK-1.5/3u1 3HaeT OCHOBBI pa3pabOTKM M MPUMEHEHHS (PU3MUYECKUX 3aKOHOB ISt
pa3paboTKN TEXHUYECKON TOKYMEHTALUU
Ymems:

OIIK-1.5/Ym1 Ymeet pazpabarpiBaTh TEXHHUUYECKYIO JTOKYMEHTAIIUIO U MPUMEHSTDH IS
BBITIOJTHEHHSI IPOEKTOB

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

Bnaoemw:

OIIK-1.5/HBl Bnmageer HaBblIkaMHM pa3padarbiBaTh TEXHUYECKYIO  (PU3HUECKYIO
JOKYMEHTAIMIO ¥ IPUMEHSTH JUIs BBITIOJIHEHHSI TPOSKTOB

OIIK-1.5/HB3 Hassikamu UHTEPIpETallMM  PE3yIbTaToOB oIy OJINKOBaHHBIX
UCCIICIOBAaHUH  C  LENbl0  MPUMEHEHHs  CYHISCTBYIOIIMX  HApabOTOK s
COBEPILIEHCTBOBAHMS METO/IOB pelIeHUs MPo(ecCHoHaIbHBIX 3a1a4

3. Mecro aucuumimHbl B cTpykrype OII

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

B npoumecce wu3yyeHMs JOUCHMIUIMHBL CTYAEHT TOTOBUTCA K PpEUIEHMIO THUIIOB 3ajad
npodecCHOHAIBHOW  AeaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM aMCUMIIMHBI (MOYJIs1) M BUABI Y4eOHOI padoThI
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5. Conepxxanue 1M CUUILTHHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKAa3bIBAOTCSI)
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AU UL G S

Tema 4.1. BoaHoBas onTuka 18 4 8 6| OMK-1.3

OIlK-1.4
Tema 4.2. KBanToBas ontuka 18 4 8 6 OLTK-1.5
Pa3agen 5. OcHOBBI AaTOMHOI, 36 7| 14| 15| OIIK-1.1
SIIEPHOI U KBAHTOBOM (pu3uKHU OIIK-1.2
Tema 5.1. KBanTOBas MeXaHHUKa. 14 3| 6| 5|OIK-13
Tema 5.2. AtomHas u3nka 11| 2| 4] 5|OIK-1.4
Tewma 5.3. Slnepnas ¢pusuka 11 2 4 5| OHK-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. MHTepdepeHus cBera. YCIOBHS
UHTEPPEPEHIIMOHHBIX MAKCHMYMOB U MUHUMYMOB MHTEHCUBHOCTH. MHTepdepeHus cBera ot IByX
HCTOYHMKOB U B TOHKUX IIEHKaX. Konpiia HetoToHa. [IpocBeTiienne onTuky.

Hudpakmus ceera. ITpunmun Ioiirenca — ®penensa. 3oubl Openens. Judpaxkuus Dpenens Ha
KpyrioM otBepctun M aucke. Judpaxuus Ppaynropepa Ha OTHOW HIETH UM HA OTBEPCTHUH.
JudpakimonHasl pacxomIuMOCTh Iydka. llepexosx BOJHOBOM ONTHKH B TeOMETPUYECKYIO.
Hudppakmus Ppaynrodpepa Ha nudpakunoHHOM pemérke. Judpakuus Ha TPOCTPAHCTBEHHOU
pemetke. @opmyna Bynepa — bparros. Paspemaromias cnocoOHOCTh 00BEKTHBA M AU(PPAKITHOHHON
PELIETKA.

ITonspusanuss cBera. ECTECTBEHHBIM U IOJSPU30BaHHBIM CcBeT. IInocko- W duMNTHYECKH
nosisipu3oBaHHbI cBeT. [lomsipusaropel, 3akoH Maimtoca. Crenenp nonspusauuu. Ilonspusanus
CBETa IIpM OTPAKCHMM U IPEIOMIICHMM, 3akoH bprocrepa. JIBOWHOE JIy4enpesioMIICHHE.
HckyccTBeHHass oNTUYECKas AaHMU30TPONMSA IIPU  PA3IMYHBIX BO3ACUCTBUAX. EcCTeCTBEeHHOE U
MarHuTHOE BPAILCHM TUIOCKOCTHU MOJIAPU3ALUH.

Hucnepcus cBera. DNEeKTpOHHAs Teopusl aucnepcuu. Ilomonienue 31eKTpoOMarHuTHBIX BOJIH, 3aKOH
Bbyrepa. Paccessnue cBeta, 3akoH Panes. Pedpaxnus csera. Usnyuenune Basumoa — YepeHkosa.
D¢ dexr Jomnepa.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

KonTponsHas padota

Tema 4.2. Keanmosas onmuxa

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

@DOTOHBI.

Buemanit  poronrddext m ero 3akoHbl. Teopuss W ypaBHEHHWE OWHINTEWHA [JIi  BHEIIHETO
dbotorpdexra. DoToHBI, UX IHEPrUs U UMITYIbC. JlaBnerue ceeta. Iddext Komnrona.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

KonTponbhas pabota

Pazoen 5. Ocnoevl amomnoii, A0epHoil u KGAHMOBOU Puzuku
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Tema 5.1. Keanmosas mexanuxa.

Kopnyckynspro-BoaHoBoM payanu3Mm BemiectBa u nonsi. Dopmynbel ae bpoitnsg. CooTHouieHUs
HeomnpenenénHocrel. Kiaccnyeckne M KBaHTOBO-MEXaHMYECKHE IBUKEHMS dYacTull. BomHoBas
¢dbynknusa. YpapHenue lllpénunrepa ams OJHOMEpPHBIX CTAllMOHAPHBIX COCTOsTHMM. Yactuia B
OJTHOMEPHOM MOTCHIIMAIBHON SIME, YPOBHH dHEpruu. TyHHEIbHBIN 2D (DEKT.

Texyuuit KOHTPOJIb

Bun (hopma) koHTpOIIs

KonTpomnsHnas padota

Tema 5.2. Amomnas usuka

Crnektpsl aromoB. O600ménHas dhopmyna bansmepa ansa cnekrpa aroma Bomopoaa. Mojenb aroma
o Pesepdopmy. [loctynarel bopa u ero Teopus s aroma Bojopoja. Teopus aroma BOJOpO/a B
KBaHTOBOW MexaHuke. KBaHTOBBIE UMciia U onpesenseMble MU (pusndeckue BelTuduHbl. CUMBOJIBI
COCTOSIHMM M TUIOTHOCTh BEPOSITHOCTU HaxOKJeHHs aekTpoHa. [IpaBuna orbopa u cnektp. CrnuH
3JIEKTpOHA. MarHuTHOE CIMHOBOE KBAaHTOBOE YKCIIO. MHOT03JIeKTpOoHHBIE aToMbl. [Tpunuun [aymnu.
[lepuoguueckass cucrema nsnemMeHTOB MenzeneeBa. [lommonienne wW3IydeHUs, CIOHTAHHOE U
BBIHYXJEeHHOe wu3nydeHus. Jlazepol. Ilpomeccsl B renuii-HeoHOBOM Jaszepe. KopoTkoBosHOBas
rpaHula CIUIOUIHOTO PEHTTEHOBCKOTO CIEKTpa. XapaKTepUCTHUECKOE PEHTTEHOBCKOE H3IyuYeHUE.
3akoH Mo3mnu.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

KonTponbhas pabota

Tema 5.3. Aoepnas ghuzuxa

CumBonmka aroMHOTO sipa. M3otonbl. [ledekT macchl U SHeprus CBs3U siapa. PaanoakTHBHOCTH,
BUJIbl PAJMOAKTUBHOIO M3JIy4EHHs. 3aKOH PAJMOAKTUBHOIO pacnajia. SInepHble peakluu, SHEprus
SIEPHOM peakuuu. SiepHas SHEPreTUKa, TEPMOSAIEPHBIN CUHTES.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

KontpomnsHas padota

6. Ilopsaiok nmpoBeeHusI MPOMEKYTOUYHOM aTTeCTALUMN

[lopsnox mpoBeeHMsT NPOMEKYTOUHOM  arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH H
MPOMEXKYTOYHOM aTTecTauy OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHBIM YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE MPOMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS O0pa30BaTEIbHOTO IMPOLECca, MPOBEICHHS TEKYIIETo
KOHTpOJISl YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arTecTalud OOydyaroluuxcsi C [PUMEHEHUEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeNbHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMSA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus. 3auem ¢ oyeHkou, 4 cemecmp.
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7. OueHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pazoen 4. Onmuxka
Koumponupyemvie M/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5

Tema 4.1. Bonnosas onmuxa
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:

1. ITyyox mapajienbHBIX CBETOBBIX Jyued MaJaeT U3 BO3[yXa Ha TOJICTYHO CTEKJISHHYIO
IUTACTUHY NoJ yrioM 60 H, mpenoMIsisch, Nepexoaut B crekiio. lllupuna mydka B Bo3nyxe 10 cM.
Omnpenenure mupuHy Iydka B crekie. [lokazarens npenomiienus crekia 1,51.

2. Ha noBepxHOCTb CTEKISTHHOW ITPU3MBbl HAHECEHA TOHKAs IJIEHKA C
MIOKa3aTesIeM IPEeJOMIIEHHs LI < 1ICT ToamuHoi 112,5 um. Ha mnenky no
HOpMaJIM K Hel najaeT cBeT ¢ JUIMHOM BoaHbI 630 HM. [Ipu kakom 3HaueHUN
1oKasaress MpeJOMIICHUS MILT IJICHKA OyAeT «IIPOCBETIISAIONICH» ?

Tema 4.2. Keanmosas onmuxa
®dopma KOHTPOJIS/OlIeHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:

1. [MapanenbHbIi My40K cBeTa ATMHOUW BONHEI A = 500 HM magaer
HOPMAaJIbHO Ha 3a4€PHEHHYIO MIOBEPXHOCTh, MPOU3BOAs AaBieHue p = 10
Mmklla. Onpenenute: 1) KOHLIEHTpAIHIO 1T (POTOHOB B ITy4Ke, 2) yucio nl
(hOTOHOB, MAAAIOIINX HA MOBEPXHOCTH IUIOMIAAbI0 1 M2
3a Bpems | c.

2. [Ipu poroaddexre padboTa BeIXOAA AEKTPOHA U3 METAJUIA 3aBUCHT OT

1) yacTOTHI MAAAIOIIETO CBETA

2) UHTEHCUBHOCTH MAJaro0IIero CBeTa

3) XUMUYECKON MPUPOJIBI METAILIA

4) KUHETUYEeCKOW YHEPTHH BHIPHIBAEMBIX AJIEKTPOHOB.

Pazoen 5. Ocnoevl amomnoii, A0epHoil u KGAHMOBOU Puzuku
Koumponupyemvie H/[K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5

Tema 5.1. Keanmosas mexanuxa.
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:

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

Tema 5.2. Amomnas usuka
dopma KOHTpoJIs1/0o1eHoYHOE 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 OTNPEIeTICHHBIX OpOUTaX, IPH 3TOM U3IY4YalOT SHEPTHIO;
3.3]IEKTPOHBI B aTOME MOKOSATCS Ha OIPEIeICHHBIX OpOUTaX, IPHU 3TOM HE U3JIy4aloT SHEPTHUIO;
4.371eKTPOHBI B aTOME JIBUXKYTCSI 110 OIpe/IeJICHHBIM OpOUTaM, IPU 3TOM U3ITY4alOT SHEPTUIO

Tema 5.3. Aoepnas ghuzuxa
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dopma KOHTpoJIs1/0o1ieH0YHOE cpenicTBO: KoHTponbHas paboTa
Bomnpocsi/3ananus:
1. B onbiTe Pesepdopaa Gonpias yacTs anbga- yacTUll CBOOOIHO MPOXOIUT CKBO3b (POJIBTY,

MPAKTHYECKH HE
OTKJIOHSASACH OT IIPSIMOJIMHEWHBIX TPACKTOPUH, TaK Kak
1.s1p0o aToma UMeET MOJOKUTENBHBIN 3apsi;
2.51p0o aToMa UMeeT MaJtbie (TI0 CPAaBHEHHIO C aTOMOM) Pa3MephI
3.anb(da-yacTUIlbl UMEIOT OOJIBINYIO (TI0 CPABHEHHUIO C SIIPAMU aTOMOB) MaccCy
4 .35IEeKTPOHBI UMEIOT OTPULIATEIbHBIN 3apsil;

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

4 cemecmp, 3auem c oyenkou
Konmponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5
Bomnpocki/3ananus:

1. Uro Takoe ¢poHT BomHBI? B KakoM HampaBICHWH PACIPOCTPAHSAETCS BOJHA
Buga:E=EQcos(t+ky). C kakoii CKOpPOCTBIO pacmpOCTpaHsSeTCsS paJdOBOIHA B  BOJE,
IUBJIEKTpUUECKas IPOHULIAEMOCTh KOTOPOM B paguouana3oHne pasHa 817

2. Pa3HOCTb X012 IBYX KOTE€PEHTHBIX BOJIH B HEKOTOPOH TOUKE OKa3ajiach paBHOM §/7. Uemy
paBHa pasHocTh (a3 y 3tux BonH? Ilpu ciokeHHMM STHX BOJH NPOHUCXOJUT YCHICHHE WIH
ocnabieHne MEKTPOMArHUTHOTO TOJISt B 3TOW TOUKe?

3. Ha ycraHoBke it HaOmtozneHus: kosell HproToHa B OTpak€HHOM CBETE IPOCTPAHCTBO
MEXIy JMH30M M HIDKHUM CTEKIJIOM 3allOHWIOCH BOAOH. UTO M3MEHUTCS B M300paKEHUH KOJell?
N300pa3uth xo1 MHTEP(EPUPYIOLINX JTydeH.

4. Yro Takoe 30Ha PpeHens? 3aBUCUT JU pa3Mep NepBOil 30HBI DpeHens OT (OPMbI
BOJTHOBOTO (hpoHTa (TUI0CKuH, cheprueckuit, nnauHapudeckuii)? OTBeT 000CHOBATS.

5. Ha menp mupuHO b=2MKM MagaeT MOHOXpOMAaTHYeCKHWi cBeT . Uemy paBHa IMHA
BOJTHBI ATOTO CBETA, €CJIM TPETUH min B TU(PpaKIImOHHOM KapTHHE HabmonaeTcs mox yriom 4007?

6. Ha nmudpakumonHyro pemérky mnamaer Oenbiid cBeT. M300pa3uTh pacmpeneneHue
WHTECHCUBHOCTH B TIOMyYEHHOW HA dKpaHe MU(PaKIMOHHON KapTHHE, YKa3aTh YIIIbI JUPPAKIIH s
CUHEH U KPaCHOM 4acTeu CIIEKTpA.

7. B uém 3akmoudaercs sBieHue Qotordpdexra? Hamummre Qopmyny OiHImTEHHA H
MOSICHUTE BCE BEJIMUMHBI, BXoJsIue B He€. UTo Takoe KpacHas rpaHuna ¢potosdpdexra?

8. T'unote3a ne bpoins, Gopmyna ne bpoiinsa. B uém pasnunia Mexay IJIUHOW BOJHBI i€
bpoiins nns wactuist (?=h/p) u nnmuHo# BosHb potoHa (?=h/p)?

9. Kakme ycnoBus HEOOXOIMMO OOECHEUUTh JJs CO3/[aHUS MCTOYHMKA JIA3€PHOIO
U3ITydeHus?

10. [Ins smekTpoHa B aroMe BOIOPOAA BUJ BOJHOBOM (DyHKIHMH Y(X, Y, Z) ONpeaesieTcs
3HAUCHUSIMH:

1. TOIBKO MOTEHIIMAIBHOM HEPTUEN B3aMMOICHCTBHS JIEKTPOHA C SIAPOM
2. 3HAYEHHUSIMH KBAaHTOBBIX YHCEI N, 1, m
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[98)

. TOJIbKO KHHETUYECKON YHEPIUEH AIEKTPOHA
. TIOJTHOM DHEPTHEN AIIEKTPOHA B MOJIE sapa

11. B kakux sIBICHUSX MPOSBIAETCS KOPIMYCKYJIIpHAs IPUpoaa cBeTa?

N

. MHTEepepeHIns

. tupaxys

. TETIJIOBOE U3ITyYCHHE
. TIOJISIpU3ALHS

AW N —

12. B arome Bozmopona HamOoJbIIel UIMHOW BOJHBI 0071a1at0T (DOTOHBI, U3Tyd4aeMble MPHU
MIEPEX0/ax IEKTPOHA!
1. ¢ 3 sHEpreTUUecKoro ypoBHs Ha 2
2. ¢4 ypoBHs Ha 3
3. ¢4 ypoBHs Ha 2
4. c 2 ypoBHs Ha 1

13. ®otonbl ¢ ’Heprueit 7, 5 3B BBHIOMBAIOT 3JEKTPOHBI W3 MeTawia. Pabora BeIxoma u3
Metamia A = 3, 5 3B. HaliTu MakcuManbHBI UMIYJbC, NIOJYyYaEMBbI TOBEPXHOCTHIO METAlIa NPU
BBIXOJIE 2JIEKTPOHA.

14. Yepnoe teno Haxonutcs npu temneparype T1 = 2000 K. IIpu octbiBaHuM Tena JUIMHA
BOJIHBI, COOTBETCTBYIOIIAsi MaKCUMyMy CIHEKTPAJbHOM IUIOTHOCTU SHEPreTHYECKON CBETUMOCTH,
u3MeHmnach Ha = 2 MkM. Onpenenure Temneparypy 12, 10 KOTOpoi 0X1aanuaoch TENO.

15. IlapannenpHblii y4OK CBETOBBIX Jy4el ¢ MHTEHCHBHOCTHIO [=1, 37 kBT/M2 mamaer Ha
mapuk paauyca r=1, 00 cM, oGnagaromuil uaeanTbHO MAAKOH MOBEPXHOCTHIO. ONMpenenuTb, HCXOIs
13 KOPIYCKYJISIPHBIX IPEACTABIECHUM, cHily F, KOTOpYIO HCIIBITHIBAET LIAPUK, €CIIU TOBEPXHOCTH €TO0
obnanaer:

a) K03((HUIIMEHTOM MOMIOIIEHUS, paBHBIM 1, 0) k03 purmenToM oTpaskeHust, paBHbIM 1.

9. MatepuaJIbHO-TEXHHUYECKOE H Y4eOHO-MeTOANMYeCKoe o0ecrevyeHue TUCIHIINHBI
9.1. [lepeyeHb OCHOBHOI U JOMOJHUTEILHON Y4eOHOM JTUTEPATYPbI

OcnosHnas tumepamypa

1. Tpopumora T.M. Kypc ¢usuku: Yueb. mocobue mns By3oB / T.U. Tpodumona. - 5-¢ usm.
crepeotunt. - WMznmarenbctBo Bpicmas mkoma, 1998, - 542 - 5-06-003520-4. - Tekcr:
HEMOCPEICTBEHHBIN.

2. Kypc o0melt ¢pu3uku: 1a00paTopHbIN MPAKTUKYM IO ONTUKE: Y4eOHO-METOIUIECKoe mocodue /
JI. TI. Hecrepenko, C. H. Ipoxaun, A. M. Cononyxa, I'. C. I'puropsiH. - Boponex: BI'Y, 2021. - 172
c. - Tekcr: sanexrponnslit / 3garennsctBo Jlans: [caiit]. - URL: https://e.lanbook.com/book/454682
- Pexxum nocryna: o noanucke

3. CkopoxsaroB H.A. Kypc nekmuii mo snekrpomarnerusmy: s crygentoB 2 kypca. / H.A.
CxopoxsatoB. - MUNT'AuK, 2006. - 108 - TexcT: HeMOCpPEACTBEHHBIM.

4. ®eodunakroBa T.B. BomHOBbIE M KBAaHTOBBIE CBOMCTBA AICKTPMArHUTHOTO H3IIyYEHUS:
Yuebnoe mocobue. s ctymeHToB 2 Kypca Bcex cnernuanbHocTeil. / T.B. ®deodwumakrosa. -
MUUNT'AuK, 2007. - TekcT: HEMOCPEICTBEHHBIH.

Jlononnumenvuas numepamypa

1. CaenneB U. B. Kypc obmeit puzukn. B 3 Tomax. Tom 3. KBanToBast ontuka. AtomHasi pu3mka.
®dusuka TBepAoro tena. Guznka aTOMHOIO siipa U 3JIEMEHTapHbBIX YacTUIl: Y4eOHUK 11t By30B / U.
B. CaBenbes. - 16-¢ usn., crep. - Cankr-IlerepOypr: Jlanp, 2025. - 320 c. - 978-5-507-50503-6. -
Texct: anexkrponnsiii // U3narensctBo Jlans: [caiT]. - URL: https://e.lanbook.com/book/440198 -
Pexxum goctyna: mo noanucke
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2. Jlanacoepr I.C. Ontmka. Yue6H. mocobOme: 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 «MHTEepHET», K KOTOPBIM 00ecneunBaeTcs
AOCTYN 00YyYAKOLIMXCS

IIpogheccuonanvruvie 6azvi Oanubix
He ucnonb3yrores.

Pecypcor « Unmeprnem»
1. https://lms.miigaik.ru - C/10 MUNT'AuK

9.3. IIporpamMHoe oGecnieyeHe U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOIb3yeMble
MPH OCYLIEeCTBJICHHH 00pa30BaTeIbHOIO NMpoLecca Mo JUCHUIINHE

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOSABNIeHUs HOBbIX 8EPCULL NPOSPAMMbL)

He ucnonb3yercs.

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCEM
(0OHOBIeHUE BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3zyercsi.
9.4. O6opynoBaHue U TeXHHYECKHE CPeACTBA 00yUeHH s

Crienmanu3upoBaHHas J1abopaTopust
NHTepakTrBHAs MaHENb - 2 MIT.
MenoBas nocka - 5 1mrT.

JInst mpaKTU4eCKUX 3aHSITUI
MenoBas nocka - 1 mr.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHHMILIMHBI (MOTYJIs1)

C wenpo yCHemHoro OCBOGHHUS JAHHOTO MpeIMeTa CTyACHTY He0OXOAUMO BBIMIOJIHSATH TOMAIIIHHE
paboThI O YKa3aHHBIM IPETOaBaTeIsIM TeMaM U MPEICTABICHHBIM Ha 3aHATUAX Marepuaiam. J[ns
Oolee  yCHEIIHOTO  BBINOJHEHUS ~ pabOTBl  CTYAEHTY  TNpEeAjaractcss  HCIOJIb30BaHHUE
yueOHO-METOANYECKUX MaTepHuajIoB, COOTBETCTBYIOIINX YKa3aHHOH TeMe.

CamocrosTenbHas paboTa CTYIEHTOB OIMCHIBACTCS U PETYIUPYETCS:

- MeroaudyeckumMu peKOMEHAALUAMU 10 JUCLIUILINHE;
- MeronuyeckuMH pPEKOMEHIAIMSAMHM TI0 OpraHM3allid CaMOCTOSTEIbHON pPabOThl CTYIEHTOB
MUUT'AuK;

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunsl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOAUMOCTH OOYUYCHHS CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3M0POBBSl  AyJAUTOPHBIC 3aHATUS MOTYT OBITh 3aMEHEHBl WM JIONMOJHEHBl HM3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, MPE3CHTAlUWUi, BHAECO- M  aAyAUOMATEPUATIOB B  JJIEKTPOHHOU
uHpopmanmonHo-oOpazoBarenbHoit cpene (QUOC) ynuBepcureta. MHAMBHIyadbHBIC 3adaHUSA
MOJOMPAIOTCS B QIalITUPOBAHHBIX K OTPAHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX JIOCTYIMHOCTH JJii MHBAIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma TUCIUTUIMHEI JJTsI HHBAJTUIOB U JIUI C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH

Ne 000005962 Crpanuria 12 u3 13



30pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH MCUX0()HU3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLIUXCS.
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