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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)

HGHL OCBOCHUS NUCHUIIJIMHBI - 3aKJIFOYACTCS B HOJIy‘IeHI/II/I 06yan01u1/1M1/1051 TGOpeTI/I‘-IGCKI/IX
3HAaHUM 1O OCHOBHBIM pasfenaM (HU3MKH MW HMX TNPAKTHUECKOM IMPUMEHEHUH IIPH pPELICHUU
HpI/IKJIa,Z[HI:IX 3a4a4 Il CO34aHuA npeﬂnocmnox ycnemHoro OCBOCHUA CIICIUAJIBHBIX OUCHUIIJINH U
o0ecriedeHns] BCECTOPOHHEW TEXHMYECKOM TMOATOTOBKM Oyaymiux crenuanuctoB. OcBoeHHe
JTMCLUUIUIMHBI HATIPABJICHO HA MPpUOOpeTeHNe 3HAaHUN, YMEHHI U HaBBIKOB 00 OCHOBAX KJIACCHYECKON
148 COBpeMeHHOﬁ (1)I/ISI/IKI/I HpI/IMCHI/ITeHBHO K CIICIHUAJIBHOCTHU <<Feo;[e3p151 U AUCTAHIIMOHHOC
30HIUPOBAHUEY.

Banatm HU3YUCHUA NUCHUIIIINHBI:
- COACHCTBHE TOMYYCHHIO (PYHIAMEHTAJIBHOTO OOpa30BaHHUs, CIMOCOOCTBYIOIIETO AabHEHIIEMY
Pa3BUTHIO TUYHOCTH;;
- TPENOCTaBIICHUE MMaHOpaMbl HanboJiee YHHUBEPCAIBHBIX METOMOB, 3aKOHOB W MoOJeNiel (U3UKU U
IPYTHX €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
3nams:
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
OIIK-1.1/383 OcHOBHBIE MaTEMATHYECKHE H €CTECTBEHHBIE METOALI, ITO3BOJISIOIIIE
pemars npodeCcCHOHANIBHBIE 3a/1a91
Ymemo:

OIIK-1.1/¥Ym1 PaccuuThiBaTh W ONpEneNsiTb OCHOBHBIC (U3MYECKHUE TMapaMeTpbl U
XapaKTePUCTUKH YCTPONCTB MU CHUCTEM, HCHOJIb3yeMbIX HpuU paboTe Mo NpoduiIro
cnenuanbHOCTU. lcrnonb3oBaTh COBpeMEHHbIE KOMITBIOTEPHBIE W HWH(OPMalMOHHbBIE
TEXHOJIOTUM  JJII  TOWMCKa ¢ o0paboTkM  wHOOpPMAIMH, UCIOJIb3yeMOH B
npodeccuoHaIbHON 1eATeNbHOCTH.

OIIK-1.1/YM2 BrpisBUTH mepedeHb TOAXOMAIIUX JJI PEHICHUS KOHKPETHOW 3amaduu
METOI0B MaTeMaTU4YEeCKON MHTEPIPETALIUU IIpoIecca

Braoems:

OIIK-1.1/HB1 HaBblkamMu MOCTaHOBKHM WH)KCHEPHBIX 3ajlad, MPUHIIUIIAMH U METOJaMU
MPUKIAIHBIX TEXHUKO-IKCILTYyaTallUOHHBIX PAaCYETOB PA3IMUHBIX CHUCTEM U YCTPOWCTB
JAHHOTO HampaBJICHUS.

OIIK-1.1/HB2 HaBplkaMM cO3JaHHS MaTEeMaTHYECKHUX MOJENeH, MO3BOJISIOIINX
HAJICIUTh PacCMaTpPUBACMBbIi OOBEKT HEOOXOIWMBIMU CBOMCTBAMH OpHUTHHANA, IS
OTJIAJIKY TIPOLIETYPHI PEIICHUS 3aa491
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OIIK-1.2 Wcnonb3yer (yHIaMEHTANbHBIE 3HaHUS B NMPO(ecCHOHATHHON NeATeNbHOCTU IS
pelieHus 3a1a4 oTpaciu
3Hamo:
OIIK-1.2/311 OcHOBHBIE MOHATHS U 3aKOHBI (PU3UKU
OIIK-1.2/382 OcHOBHBIE BEPOSTHOCTHO-CTATUCTUYECKUE METOJbI, TIO3BOJISIOIINE
pemars npodeccuoHallbHbIE 3a/1a41
OIIK-1.2/383 O cBsa3u reone3n ¢ (QyHIAMEHTAIbHBIMA HayKaMH, Ha KOTOPBIE
OMMPAETCS BECh €€ MHCTPYMEHTapHii
Ymems:
OIIK-1.2/¥ml Ha ocHOBe 3aKOHOB W TOHATHH (HU3UKU PACCUUTHIBATH PEIICHUS
npodecCHOHANBHBIX 3aa4d
OIIK-1.2/¥YM2 OmnucaTh ¢ UCHOIB30BAaHUEM MaTEMAaTUYECKOTO armapara MpOUCXOISIIIHe
MPOLIECCHI
Braoems:
OIIK-1.2/HBl Bnanenue Meromamu pacdera NpodeCCHOHAIBHBIX 3a7ad Ha OCHOBE
(bU3UYECKUX 3aKOHOB
OIIK-1.2/HB2 HaBblkamu pemieHUs UCCIIENOBATEIbCKUX 3a7ad B MpodeccHoHaTbHOM
JEeSITEIbHOCTH
OIIK-1.2/HB3 OCHOBHBIM MaTe€MaTHUYECKUM arapaTroM I PEIICHUS 3a1a4 TeOe3UH

OIIK-1.3 Ananu3upyeT HIPUYMHBI CHUXKEHMSI KauyecTBAa TEXHOJOTMYECKUX IPOLIECCOB U
npezyiaraeT 3QQEeKTUBHbIE CIOCOOBI TMOBBIIICHUS KadyecTBAa MPOM3BOACTBA paldoT MpH
BBIIIOJJTHEHUM  PA3JIUYHBIX TEXHOJIOIMYECKUX OINEpaluii € y4YEeTOM OTEYECTBEHHOIO W
3apy0exKHOTo OIBITOB c IIPUMEHEHUEM reoMH(pOPMAITTOHHBIX CHUCTEM,
MH(POPMALIMOHHO-TEJIEKOMMYHUKAIIHOHHBIX TEXHOJIOTHA, I€aeT pacueThl OCTPOCHHMA
3namo:
OIIK-1.3/3u1 MeTonoB OIEHKM H aHadu3a TMPUYUH CHIDKEHHS  KauyecTBa
TEXHOJIOTHUYECKUX MPOIECCOB HAa OCHOBE 3aKOHOB (PH3UKHU
OI1IK-1.3/312 Metoab! onpeaeneHns KauecTBa MPOU3BEICHHBIX BHIYHCICHUN
OIIK-1.3/3613 Anmapar, mpUMEHSIEMBI JIJIs1 OMMMCAaHUSI U3MEHEHHsI OObEKTa C TCUCHUEM
BpPEMEHU
Ymemu:
OIIK-1.3/¥YM] YMeHHTHh NpPUMEHSATh METOAbl OLIEHKM M aHaju3a NPUYUH CHUKCHHUS
KaueCcTBa TEXHOJOTHUECKUX MPOLIECCOB HA OCHOBE 3aKOHOB (PH3UKHU
OIIK-1.3/¥YM2 MopenupoBaTh pa3ivyHble CLIEHAPUU H3MEHEHHUS O00BEKTa C TEeUCHHEM
BPEMEHU
Braoemy:
OIIK-1.3/HBl Bnameer HaBbIKaMH OIICHKHM W aHAJIW3a TPUYMH CHIDKCHHS KadecTBa
TEXHOJIOTMUYECKUX MTPOLECCOB HAa OCHOBE 3aKOHOB (PU3MKHU

OIIK-1.3/HB2 CriocoOHOCTBhIO MHTEPIPETUPOBATH MOJYYCHHBIC YHMCIICHHBIC 3HAUYCHUS
XapaKTEePUCTUK, OTPAXKAIOUINX U3MEHEHUE 00bEKTa C TEUEHUEM BPEMEHHU

OIIK-1.4 JleMOHCTpHpYET HaBBIKM HCIOJb30BAHUSI COBPEMEHHBIX MHCTPYMEHTOB U METOIOB
BBITIOJIHEHHSI KOMILJIEKCA CIELHMAIbHBIX pabdOT MO KOHTPOJII TMPOEKTOB, CBSA3aHHBIX C
OCJIO)KHEHUSIMHU, BOSHUKAIOIIMMHU ITPH MPOU3BOJCTBE padboOT

3namo:

OIIK-1.4/3u1 3HaHuMe OCHOBHBIX (I)U3UYECKUX METOAOB OIICHKH HCIIOIb30BAHUS
COBPEMEHHBIX HHCTPYMEHTOB U METOJIOB BBIMOJIHEHHS paboT

OIIK-1.4/312 CoBpeMeHHBIE  JOCTHKCHHS  MaTEeMaTUYeCKOW  CTAaTHCTUKH |
BEPOSTHOCTHBIX METOJIOB

OIIK-1.4/3u3 CoBpeMeHHBIE TOCTHKCHUS MaTEMATUKH
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Ymemns:
OIIK-1.4/Ym1 VYmenue mnpuMeHsATh (GU3UYECKHE 3aKOHBI TIPU  HCIIOIB30BAHUHU
COBPEMEHHBIX HHCTPYMEHTOB M METOJIOB BBIITOJIHEHUS pabOT IO KOHTPOJIIIO TPOEKTOB

OIIK-1.4/YM2 Wcnonwp30BaTh CHEIUATU3UPOBAHHYIO JIUTEPATypy [UIS  peIIeHUs
npodecCHOHANBHBIX  3aJlad, CBSI3aHHBIX C OLEHKOW TMOJYYEHHBIX 3HAuCHUM
OTIpe/IeNIiEMBIX BEIMYMH, a TAK)KE UX MPEIPacueToM

OIIK-1.4/YmM3 Hcnonp30oBaTh CHENMATM3UPOBAHHYIO JIUTEPATypy s PELICHHS
npodecCHOHANBHBIX 3a1a4

Braoems:

OIIK-1.4/HBl Bnaagerr HaBbIKAMH TNPUMEHEHHS (PU3NYECKUX METOOB OILICHKH
HCIIOJIb30BaHMs COBPEMEHHBIX HHCTPYMEHTOB U METO/IOB BBIMIOJIHEHUS paboT
OIIK-1.4/HB2 CrniocoOHOCTBIO MCTOB30BaTh COBPEMEHHBIC HAy4YHBIC Pa3paOOTKH JIs
aHaJIM3a MPOUCXOAIIUX MTPOLIECCOB U KAYECTBEHHOM OIIEHKHU MPOBEIEHHBIX padoT

OIIK-1.5 JlemMOHCTpHpYeT HaBBIKH pa3pabOTKH TEXHUYECKOW JOKYMEHTAIlMM W PadoduX
MIPOEKTOB

3namu:
OIIK-1.5/311 3HaeT OCHOBBI pa3paOOTKH W TMPUMEHEHUS (PU3MUYECKUX 3aKOHOB ISt
pa3pabOTKN TEXHHUYECKON TOKYMEHTAIUN

OIIK-1.5/382 Amnmapar BEpOSTHOCTHOW M CTaTUCTUYECKOH OIIEHOK IMPOMCXOISIINX C
TEUEHHEM BpPEMEHH M3MEHEHHMH B TEXHOJOTMYECKOM IIpollecce W/MIu Ha OObEeKTe,
SBIISIOLIUMCS Pe3yJIbTaTOM MTPOU3BOACTBA PaboT

OIIK-1.5/3u3 Hctounukn  pasMemieHHss ~ HCCIEeNOBaTeNbCKUX  paboT 1o
npodeccuOHAIBHON TeMaTHKe

Ymems:

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

OIIK-1.5/YM2 WnTepnperupoBarTh MONTYYEHHBIC JIaHHBIC JJIA LT MaTeMaTHudeCKOn
00paboTKu, MOAOUPATH TOIXOASIINA METOT OIICHKH

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

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

OIIK-1.5/HB2 IlpumeneHnneM 6a30BOro BEpOSTHOCTHO-CTATHUCTUYECKOTO armapara JJis
peteHust mpohecCUOHANBHBIX 33134

OIIK-1.5/HB3 Hassikamu UHTEPIpETallMl  PE3yIbTaToOB oIy OJINKOBaHHBIX
UCCIICIOBAaHUH  C  LENbI0  MPUMEHEHHs  CYUISCTBYIOIIMX  HApabOTOK s
COBEPILEHCTBOBAHMS METO/IOB pelIeHuUs MPo(ecCHoHaIbHBIX 3a1a4

3. Mecro aucuumimHbl B cTpykrype OII

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

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

4. O6beM aMCUMIIMHBI (MOYJIs1) M BUABI Y4eOHOI padoThI
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5. Copep:xanue TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOYHOM aTTECTAIMH HE YKa3bIBAIOTCS)

-
< |4
w 5 CE % =
= = O g E =
< = < 5 = 5
= E = ) 8 e}
S| 8|2 |228
HaunmenoBanwue paszeina, TeMbl b 2 2 |2 § ;’
2| 5|8 |5°2 3
| 2|35 |84E¢
S| E| 2 |BEEz
°c | E|E |2 |E8Es
s | 2| 2|2 |EE25
Q [5) o < E 3 8 a,
m |5 | E |0 BEdact
Pa3znen 4. OnTuka 36 8| 16| 12| OIIK-1.1
OIIK-1.2
Tema 4.1. BonHoBas onTuka 18 4 8 6| OTIK-1.3
OIIK-1.4
Tema 4.2. K 18 4 8 6
ema BAHTOBas ONTHKA OLIK-1.5
Pa3agen 5. OcHOBBI AaTOMHOJ, 36 6| 14| 16| OIIK-1.1
SiIePHOM ¥ KBAHTOBOM (Ppu3uKH OIIK-1.2
Tema 5.1. KBanTOBas MeXaHHKA. 14] 2| 6| 6|OIIK-1.3
Tema 5.2. Atomuas ¢uzuka 11 2 4 5| OIIK-1.4
Tema 5.3. SlnepHas busika 1| 2| 4] 5|OHKLS
Hroro 72| 14| 30| 28

Paszoen 4. Onmuxa

Tema 4.1. Bonnosas onmuxa
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KorepeHTHOCTh W MOHOXPOMAaTHMYHOCTh CBETOBBIX BONH. MHTepdepeHuss cBera. YCIOBHS
UHTEPPEPEHIIMOHHBIX MAKCHMYMOB U MUHUMYMOB MHTEHCUBHOCTH. MHTepdepeHus cBera ot IByX
HCTOYHMKOB U B TOHKUX IIEHKaX. Konpiia HetoToHa. [IpocBeTiienne onTuky.

Hudpaxmus cBera. [Tpunmun Ioiirenca — ®penensa. 3onbl Openens. Judpaxkuus Dpenens Ha
KpyrioM otBepctun M aucke. Judpaxuus Ppaynropepa Ha OTHOW HIETH UM HA OTBEPCTHUH.
JudpakimonHas pacxomIuMOCTh Iydka. llepexomx BOJHOBOM ONTHKM B TeOMETPUYECKYIO.
HNudppakmus Ppaynrodpepa Ha nudpakunoHHOM pemérke. Judpakuus Ha TPOCTPAHCTBEHHOU
pemetke. @opmyna Bynepa — bparros. Paspemaromias cniocoOHOCTh 00BEKTHBA M AU(PPAKITHOHHON
PELIETKY.

Ilonspusanuss cBera. ECTECTBEHHBIM M IOJSPU30BaHHBIM CcBeT. Ilnocko- W duMNTHYECKH
nosisipu3oBaHHbI cBeT. [lomsipusaropel, 3akoH Maimtoca. Crenenp nonspusanuu. Ilonspusanus
CBETa IIpM OTPAKCHMM U IPEIOMIICHMM, 3akoH bprocrepa. JIBOWHOE JIy4enpesioMIICHUE.
HckyccTBeHHass onTUYECKas AaHHU30TPONMSA IIPU  PA3IMYHBIX BO3ACUCTBUAX. EcCTeCTBEHHOE U
MarHuTHOE BPAILECHM TUIOCKOCTHU MOJIAPU3ALUH.

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

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

KonTpomnsHas padota

Tema 4.2. Keanmosas onmuxa

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

@DOTOHBI.

Buemanit  ¢pororddext m ero 3akoHbl. Teopuss W ypaBHEHHWE OWHINTEHHA [JIi  BHEIIHETO
dbotorpdexra. DoToHBI, X dHEPTUs U UMITYIbC. JlaBnerue ceeta. Iddext Komnrona.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

KonTponbhas pabota

Pazoen 5. Ocnoevl amomnoii, A0epHoil u KGAHMOBOU Puzuku

Tema 5.1. Keanmosas mexanuxa.

Kopnyckynsipro-BomHoBoM ayanu3Mm BemiectBa u nonsi. Dopmynel ae bpoitnsg. CooTHouieHus
HeomnpenenénHocrel. Kiaccuyeckne M KBaHTOBO-MEXaHHMYECKHE IBMKEHMS dYacTull. BomHoBas
¢bynknusa. YpapHenue lllpénunrepa ams OJHOMEpPHBIX CTAllMOHAPHBIX COCTOsTHMM. Yactuia B
OJTHOMEPHOM MOTCHIIMAIBHON SIME, YPOBHH dHEpruH. TyHHENIbHBIN A(DEKT.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

KonTponsHas padota

Tema 5.2. Amomnas usuka
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Cnektpbl aromoB. O600meénHas popmyna banepmepa ans cnekrpa aroma Bopopona. Mozens aroMma
o Pesepdopny. [loctynarer bopa u ero teopus ans aroma Bojopoaa. Teopus aroma Bogopoaa B
KBaHTOBOM MexaHHKe. KBaHTOBbIE 4Mcia U omnpenenseMble MU (u3ndeckue BeTnYuHbl. CHMBOJIBI
COCTOSIHUI M TUIOTHOCTH BEPOSTHOCTH HaXOxJeHHs 3JekTpoHa. [IpaBuna otbopa u cnektp. CrniuH
WIEKTPOHA. MarHuTHOE CIIMHOBOE KBAHTOBOE YUCII0. MHOroanekrpoHHsle aroMmsl. [IpuHnun Ilaymnn.
Ilepuonnueckas cucrema siaeMeHTOB MenzeneeBa. Iloromenne wH3iIyd4eHUs, CIOHTAHHOE H
BBIHYXJICHHOe wu3inydeHus. Jlasepol. Ilpouecchl B renuii-HEOHOBOM Jazepe. KopoTkoBoiHOBas
IPAaHMIA CIUIOIIHOIO PEHTICHOBCKOIO CIEKTpa. XapaKTepUCTUYECKOE PEHTICHOBCKOE H3IIyYEHHE.
3akoH Mo3nu.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

KonTponsHas padota

Tema 5.3. Aoepnas ¢usuxa

CumBonmka atoMHOTO siipa. M3orombl. JledekT Macchl B SHEPTHs CBS3U siApa. PaamoakTUBHOCTS,
BUJIBI PAUOAKTHUBHOIO M3JIyYEHHS. 3aKOH PAJMOAKTHUBHOTO pacnajia. SaepHble peakiuu, SHeprus
SIICPHOM peakuuu. SIaepHas sHepreTuka, TEPMOSIICPHbIA CUHTES.

Texymuii KOHTPOJIb

Bun (hopma) konTpoOss

KonTponbhas pabota

6. Illops1oK NpoBeIeHUsT MPOMEKYTOYHOM aATTeCTAIIUMN

[Topsimox  mpoBeACHHUS TMPOMEKYTOUHOM  aTTeCTalMM  pPEerIaMeHTUPYETCS  JIOKaJIbHBIMU
HOPMAaTUBHBIMU aKTaMU YHHBEPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTanud OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIIETO O0pa3oBaHHs — IporpamMmam OakajaBpuara, mporpamMmam CIEHUalIuTeTa, MporpaMmam
MarucTparypbl B (peaepasbHOM TOCYIapCTBEHHOM OOIKETHOM OOpa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusi «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadumy,
1.6 «Opra"nuzanus v NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPsSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecranuu OOydyaromuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOYy4YeHUs M JHUCTAHIUMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (¢eneparbHOM
TOCYJIJapCTBEHHOM  OIOKETHOM  OOpa30BaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nu W KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem S0 u JJOT».

HpOM@J/C'yWZOllHCZ}Z ammecmayust. 3auem c OIxfeHKOiZ, 4 cemecmp.

7. OueHoYHbIC MaTepPHAJIbI TEKYLIEr0 KOHTPOJIS

Pazoen 4. Onmuxka
Koumponupyemvie H/[K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5

Tema 4.1. Bonnosas onmuxa

dopma KOHTPOJIS/OlIeHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocwi/3ananus:
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1. ITyyox mapajienbHBIX CBETOBBIX Jyuyed MaJaeT W3 BO3AyXa Ha TOJICTYHO CTEKJISHHYIO
IUTACTUHY NoJ yrioM 60 H, mpenoMIsisch, epexoaut B crekiio. lllupuna myudka B Bo3nyxe 10 cM.
Onpenenure mupuHy Iydka B crekie. [lokazarens npenomiienus crekia 1,51.

2. Ha noBepxHOCTb CTEKISTHHOW ITPU3MBbl HAHECEHA TOHKAs IJIEHKA C
MIOKa3aTesIeM IPeJoMIIEHHs I < 1IcT ToamuHoi 112,5 um. Ha nnenky no
HOpMaJIM K Hel najaeT cBeT ¢ JUIMHOM BoaHbI 630 HM. [Ipu kakom 3HaueHUM
noKasaress MpeJOMIICHUS MILT IJICHKA OyAeT «IIPOCBETIISAIONICH» ?

Tema 4.2. Keanmosas onmuka
dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocwi/3ananus:

1. [MapanenbHbIi My40K cBeTa ATMHOUW BONHEI A = 500 HM magaer
HOPMAaJIbHO Ha 3a4€PHEHHYIO IOBEPXHOCTh, MPOU3BOAS AaBieHue p = 10
Mmklla. Onpenenute: 1) KOHLIEHTpAIHIO 1T (POTOHOB B ITyUKe, 2) yucio nl
(hOTOHOB, MAAAOIINX HA MOBEPXHOCTH IUIOMIAAbI0 1 M2
3a Bpems | c.

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

1) yacTOTHI MAAAIOIIETO CBETA

2) UHTEHCUBHOCTH MAJAr0IIero CBeTa

3) XUMUYECKOUN MPUPOJIBI METaIIa

4) KUHETUYEeCKOW YHEPTHH BHIPHIBAEMBIX AJIEKTPOHOB.

Pazoen 5. Ocnoevl amomnoii, A0epHoil u KGAHMOBOU PuzuKu
Koumponupyemvie M/[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 YacTUIBl (Krem)/c, JuiMHA BONMHBI KoTopoil 4,4110-7m? (h =
6,6210-341xec)

Tema 5.2. Amomnas gusuka
dopma KOHTpoJIs1/0o1ieHOYHOE cpenicTBO: KoHTponbHas paboTa
Bomnpocsi/3ananus:
1. BeiGepuTe BepHOE YTBEPXKACHUE:

1.27eKTpOHBI B aTOME JIBUXKYTCSI 110 OIPEIEICHHBIM OpOUTaM, IPU 3TOM HE U3IIy4alOT SHEPTHUIO;
2.37IeKTPOHBI B aTOME MOKOATCS Ha OTNPEeICHHBIX OpOUTaX, IPH 3TOM U3IY4YalOT YHEPTHIO;
3.3]IEKTPOHBI B aTOME MOKOSATCS Ha OIPEIEICHHBIX OpOUTaX, IPU 3TOM 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- 4acTril CBOOOTHO MTPOXOAUT CKBO3b (POJIBTY,

MIPAKTHYECKH HE
OTKJIOHSISICH OT MPSMOJIMHEHHBIX TPAEKTOPUH, TaK Kak
1.s1po aToMa UMEeT MOJIOKUTEIbHBIN 3apsij;
2.471po aTOMa UMEET MaJible (110 CPABHEHUIO C aTOMOM) pa3Mepbl
3.anbda-gacTUIbl UIMEIOT OOJBIIYIO (110 CPABHEHUIO C SIPAMU aTOMOB) Maccy
4.371eKTPOHBI UMEIOT OTPHULIATENBbHBIN 3aps;
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8. OueHo4HbIe MaTepHUAJIbI IPOMEKYTOUHOM aTTeCTAUM

4 cemecmp, 3auem c oyeHKoU
Koumponupyemvie M/[K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5
Bonpocsl/3ananus:

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

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

3. Ha ycraHoBke i HaOmromeHus kKojer, HpioToHa B OTpaX€HHOM CBETE€ MPOCTPAHCTBO
MEXIy JIMH30M W HIDKHUM CTEKJIOM 3allOJTHIJIOCHh BOMON. UTO M3MEHHUTCS B M300PaKEHUM KOJIeI?
N306pa3uth xox nuHTEpHEPUPYIOMIHX JTyUeH.

4. Yro takoe 3o0Ha Dpenens? 3aBUCUT JM pa3Mmep MepBoi 30HBI DpeHens oT (HOpMbI
BOJTHOBOTO (DpOHTA (TUTOCKHH, cheprudecKuid, uInHApudeckuii)? OTBET 000CHOBATH.

5. Ha menp mumpunoil b=2MKM magaer MOHOXpoMaTW4yeckuil cBeT . UeMy paBHa IJIHHA
BOJIHBI 3TOTO CBETA, €CJIM TPETUH min B AudpakioHHON KapTHHE Habmogaercs noa yriaom 4007

6. Ha nmudpaxkmuonHyro pemérky mnamaer Oenbiii cBeT. M300pa3uTh pacmpeneneHue
MHTEHCUBHOCTH B MOJyYEHHOM Ha 2KpaHe MU(PaKIMOHHON KapTHHE, YKa3aTh YIIIbl AUGPAKIUK AJIs
CHUHEU M KpaCHOW 4acTeu CreKTpa.

7. B uém 3akmouaercs sBiaeHue ¢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 anmuHoii BonHb GoTtoHa (?=h/p)?

9. Kakue ycrnoBuss HEOOXOAMMO OOECHEUUTh JMJIi CO3/1aHHs HCTOYHHMKA JIA3€pPHOTO
W3ITy4YeHUs?

10. /Ing snekTpoHa B aroMe BOAOPOAA BUJA BOJHOBOM (GYHKUUHU (X, Y, Z) ONpPEaesseTcs
3HAYCHUSIMU:
1. TOJIbKO MOTEHIIMAIBHON SHEPTUEN B3aUMOACHCTBUS IIEKTPOHA C SIPOM
. 3HAYCHUSMHU KBAaHTOBBIX YHMCel 1, 1, m
. TOJIbKO KHHETUYECKON YHEPTUEH IEKTPOHA
. IIOJIHOM DHEPTUEH IIEKTPOHA B I10JIE sApa

W N

11. B kakux ABIEHUAX MPOSABIAETCS KOPIMYCKYJIsApHAsl MpUposa cera’?
. uHTEephepeHITUS
. mudpakmus
. TETJIOBOE M3JTyUEHUE
. TIOJISIpU3AITUs
12. B atome Bomopoaa HauOOJbIICH JJIMHOW BOJIHBI 00Ianal0T (HOTOHBI, M3IydaeMble TpH
nepexojiax IEKTPOHa:

W N =
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1. ¢ 3 BHEepreTUYECcKOro ypoBHs Ha 2
2.c 4 ypoBHs Ha 3
3. ¢4 ypoBHs Ha 2
4.c 2 ypoBHs Ha 1

13. ®otoHbI ¢ sHeprueit 7, 5 3B BbIOMBaIOT 37eKTPOHBI M3 MeTaa. Pabora BbIxoma w3
Metamia A = 3, 5 3B. Hailtu MakcMMaabHbIA UMIYJIBC, MTOJTYyYaeMblii MOBEPXHOCTHIO METAJIIA MIPU
BBIXOJIE 3JIEKTPOHA.

14. Yepuoe teno Haxomutcs npu Ttemneparype T1 = 2000 K. IIpu ocTeiBaHUM Tena JjIuHA
BOJIHBI, COOTBETCTBYIOIIAsi MAaKCUMyMy CHEKTPaJbHOM IUIOTHOCTU SHEPreTHYECKOil 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 TIIAKON MOBEPXHOCTHIO. ONpeneanuThb, UCXOIs
U3 KOPIYCKYJISIPHBIX MpeACTaBlIeHuH, cuily F, KOTOpyIO HCIIBITHIBAET IIAPUK, €CIIU TOBEPXHOCTH €T0
oOamaer:

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

9. MaTepuajibHO-TeXHUYECKOE H Y4eOHO-MeTOAuYeCKoe odecneyeHue QU CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON Y4eOHOH JTUTEPaTypPbl

Ocnoenas rumepamypa

1. Tpodpumona T.M. Kypc ¢uzuku: Yue6. mocobue mist By3oB / T.M. Tpodumona. - 5-e uzn.
crepeotunt. - MW3parensctBo Beicmas mkonma, 1998, - 542 - 5-06-003520-4. - Tekcr:
HEIOCPEACTBECHHBIM.

2. Kypc ob6mieit ¢pusuku: 1abopaTopHbIA MPAKTUKYM 10 ONTHKE: Y4eOHO-METOaUYEeCKoe mocooue /
JI. I1. Hectepenko, C. H. dpoxnun, A. M. Cononyxa, I. C. I'puropsis. - Boponex: BI'Y, 2021. - 172
c. - Tekct: anexrponnsiii / U3narensctBo Jlans: [caiT]. - URL: https://e.lanbook.com/book/454682
- PexxuM noctymna: mo nmojnucke

3. CxopoxBaroB H.A. Kypc nexumii mo snexkrpomarnerusmy: Jns crynentoB 2 kypca. / H.A.
CxopoxsaroB. - MUUT'AuK, 2006. - 108 - TekcT: HEMOCPEACTBEHHBIN.

4. ®eodunakroa T.B. BomHOBBIE M KBAaHTOBBIE CBOWCTBA JIIEKTPMAarHUTHOTO W3IIyYCHUS:
YuebHoe mocobume. s crymeHToB 2 Kypca Bcex cnerumainbHocTed. / T.B. deodumakroBa. -
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. Gusznka aTOMHOTO sipa U dJIEMEHTAPHBIX YacTHUIl: Y4eOHUK Tt By30B / U.
B. Cagenbes. - 16-e uzn., crep. - Cankr-IlerepOypr: Jlanb, 2025. - 320 c. - 978-5-507-50503-6. -
Tekcr: anexrponnsiit // U3narensctBo Jlaus: [caiit]. - URL: https://e.lanbook.com/book/440198 -
PexxuM nocrymna: 1o noamucke

2. Jlanacoepr I.C. Ontmka. Yue6H. mocobwme: Jlns By3oB / [.C. Jlanacbepr. - 6-e u3m. -
WznarensctBo PU3IMATIINT, 2006. - 848 - 5-9221-0314-8. - TekcT: HENOCPEICTBEHHBIN.

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

IIpogheccuonanvruvie 6azvi danuvix
He ucnonb3yrores.
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Pecypcor « Unmeprnem»
1. https://lms.miigaik.ru - CJ10 MUNT'AuK

9.3. IIporpamMHoe oGecnieyeHe U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
NPH OCYLIEeCTBJICHHH 00pa30BaTeIbHOIO NMpoLecca Mo JUCHUIINHE

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

He ucnonb3zyercsi.

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCTEM
(0OHOBIeHUEe BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3yercsi.
9.4. O6opynoBaHue U TeXHHYECKHE CPeACTBA 00yUeHH s

Crenmanu3upoBaHHas J1abopaTopust
NHTepakTBHAs MaHENb - 2 MIT.
MenoBas nocka - 5 1mrT.

st mpaKTU4eCKUX 3aHSITUI
MenoBas nocka - 1 mr.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHHMILIMHBI (MOTYJIs1)

C nenpo yCHemHoro OCBOGHHUS JAHHOTO MpeIMeTa CTyACHTY He0OXOAUMO BBIMTOJIHSATH TOMAIIIHHE
paboThI O YKa3aHHBIM IPETOABaTEIsIM TeMaM U MPEICTABICHHBIM Ha 3aHATUAX Marepuaiam. s
Ooylee  YCHEIIHOTO  BBINOJIHEHUS ~ pabOTBl  CTYAEHTY  NpEeAjaractcss  HCIOJIb30BaHHUE
yueOHO-METOANYECKUX MaTepHuajoB, COOTBETCTBYIOIINX YKa3aHHOH TeMe.

CamocrosTenbHas paboTa CTYIEHTOB OIMCHIBACTCS U PETYIUPYETCs:

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

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunvl auyamu ¢ OB3 u uneanuoamu

[Tpu HEOOXOAUMOCTH OOYUYCHHSI CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3M0POBBSl  AyJAUTOPHBIC 3aHATHS MOTYT OBITh 3aMEHEHBl WM JIONMOJHEHBI HM3yYeHUEM
MOJTHOTEKCTOBBIX  JIEKIMW, MPE3CHTAlUW, BHAECO- M  aAyAUOMATEPUATIOB B  JJIEKTPOHHOU
uHpopmanmonHo-oOpazoBarenbHoi cpene (QUOC) ynuBepcureta. MHAMBHIyadbHBIC 3adaHUSA
MOAOMPAIOTCS B Q/IalITUPOBAHHBIX K OTPAaHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuit). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX IOCTYIHOCTH JJii MHBAIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma AMCHUIUIMHBI IS WHBATUAOB U JHUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
30POBBS pa3pabaThiBaeTCs MHANBUAYATHHO C YI€TOM 0COOCHHOCTEH NMCHUXO()U3NIECKOTO pa3BUTHS,
WHAVBUIYATBHBIX BOSMOKHOCTEH U COCTOSHUS 37J0POBBS TAKUX 00yUYaIOLTUXCS.
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