MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICITIIETO OOpa30BaHUS
MOCKOBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET
I'EOAE3UN U KAPTOI' PAOUU
(MUUT'AuK)

['eonesnueckuii hakynpreT
Kadenpa dpuzuknu

' % JTOKYMEHT MOJAMUCAH

%\; MIEKTPOHHOI NOANHUCHIO «YTBEPXIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO

HeiictBurenen: ¢ 21.07.2025 mo 14.10.2026 15 mast 2026 T.

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
ECTECTBEHHBIE HAYKH U HTHOOPMATHUKA

«b1.0.02.05 BOJITHOBAS ®U3UKA»
VYpoBeHb BbICIIEr0 00Pa30BaHUsA: CIICIIUATUTET

CnenuanbHocts: 21.05.01 Ilpuknagnas reone3us
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®dopma oOyueHHUs: OUHAs
I'on Habopa (mpuema Ha oOydenue): 2026

Cpox nosrydeHus: 00pa3oBaHuUs: 5 ner

OGT»CM: B 3a4CTHLIX CAUHHAILIAX: 3 3.C.
B akajeMuyeckux yacax: 108 ak.u4.
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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 cnenmansrocT 21.05.01 Ilpukiannas reoaes3usi, yTBepKASHHOTO MpUKa3oM MuHOOpHAYKH
ot 11.08.2020 Ne 944

ComnacoBaHue U yTBEPKACHUE

OTBETCTBEHHOE

Jlara, mpoTOKOII

Ne | [Togpaznenenue OUO Buza
JIALIO (Ipu HaNMUYUN)
1 Teonesuuecknit | [Ipexcenarensb ITonosues O. B. Paccmotpeno | 28.01.2026, Ne
(baxynsrer YYEHOI'0 COBETA 14
¢axynbTera
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

HGHL OCBOCHUS NUCHUIIJIMHBI - 3aKJIFOYACTCS B HOJIy‘IeHI/II/I 06yqa101u1/1M1/1051 TGOpeTI/I‘-IGCKI/IX
3HAaHUM 1O OCHOBHBIM pasfenaM (HU3MKH MW HMX TNPAKTHUECKOM IMPUMEHEHUH IIPH pPELICHUU
HpI/IKJIa,Z[HI:IX 3a4a4 Il CO34aHuA HpeILHOCI:IJIOK 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/IMeHI/ITeHBHO K CIICIHUAJIBHOCTHU <<Feo;[e3H;1 U AUCTAHIIMOHHOC
30HIUPOBAHUEY.

3anaun n3y4eHus JUCIHUILTUHBL:
- COACHCTBHE TOMYYCHHIO (PYHIAMEHTAJIBHOTO OOpa30BaHHUs, CIMOCOOCTBYIOIIETO AabHEHIIEMY
Pa3BUTHIO TUYHOCTH;;
- TPENOCTaBIICHUE MMaHOpaMbl HanboJiee YHHUBEPCAIBHBIX METOMOB, 3aKOHOB W MoOJeNiel (U3UKU U
IPYTHX €CTECTBEHHBIX HAYK;;
- IEMOHCTpAIH CIICIU(PHUKHN PAIIMOHAIFHOTO METO/Ia MMO3HAHUS OKPYIKAIOIIETO MHUPA;;
- 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 Cmocoben pemars NPOU3BOACTBEHHbIE W (WJIM)  HCCIEAOBATEIBCKUE  3aJa4Hl
MIPOU3BOJICTBEHHOMW ACATEIHHOCTH HAa OCHOBE ()YHAMEHTAIBHBIX 3HAHHUI B O0JIACTH T€OIE3UN

OIIK-1.1 /lemMOHCTpupyeT HaBBIKM (DU3UYECKOTO M MPOTPAMMHOTO  MOJECIUPOBAHUS
OT/AETBbHBIX (PparMeHTOB mpoliecca BBHIOOpPa ONTHMAJILHOIO BapuaHTa JUIsI KOHKPETHBIX
YCIIOBUM

3nams:

OIIK-1.1/383 Hayunble U METOMOJIOTHYECKHE 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-1.1/384 OcHOBHBIE MaTEMATHYECKHE H €CTECTBEHHBIE METOALI, IO3BOJISIOIIIE
pemars npodeCCHOHANIBHBIE 3a/1a91

Ymemns:

OIIK-1.1/YM2 OObscHAT M OOKa3bIBaTh C IIOMOIINBIO MareMaTHU4YECKHX METOLOB
KAQUeCTBEHHBIX CBA3€H MEXAy U3MECHEHUSMH TE€OMETPUUYECKUX M (PU3UUYECKHUX
re0/1e3UYECKUX BEITHYNH

OIIK-1.1/¥YM3 PaccuuTeiBaTh M ONpPEACHSATH OCHOBHBIC (DU3UYECKHE MapaMeTpbl U
XapaKTepUCTUKU YCTPOIMCTB M CHUCTEM, HCHOJIB3YeMBIX Ipu pabore mo mnpopuiro
CHenraibHOCTH. VCnonp30BaTh COBpPEMEHHBIE KOMIBIOTEPHbIE M HMH(OpMAIlMOHHbIE
TEXHOJOTMM AN TOMCKa W  00paboTKM  MH(pOpMalMH, HCHOJIB3yeMOH B
npo¢eCCHOHAIBHON ACITETbHOCTH.

Braoemy:

OIIK-1.1/HB2 AHanuTHYeCKUMHU u YHCJIECHHBIMU METOIaMU peleHus
HAyYHO-TEXHUYECKHX 3aJad TeO/Ie3UH C MPUMEHEHHWEM BBIYMCIUTEILHON TEXHHUKH,
MPUMEHSATh METO/IbI YU€Ta BO BPEMEHHU T€OAMHAMUYCCKHIX MTPOIIECCOB

OIIK-1.1/HB4 HaBeikaMu cO3JaHHS MaTEMAaTHYECKUX MOMENEH, MO3BOJISIOIINX
HAJICNTUTh paccMaTpPUBAeMblii OOBEKT HEOOXOIMMBIMH CBOWCTBAMU OpHUTHHANA, IS
OTJIaJKU MPOLIETYPHI PELICHUS 3a1a4u
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OIIK-1.2 Hcnonp3yeT ¢yHAaMEHTAIbHBIC 3HAHUS JUIS PEIICHUS 3a1ad MpogecCHOHAIBHON
JeSITeIbHOCTH B 00JIaCTH reoie3un

3nams:
OIIK-1.2/3u4 OcHOBHBIE OHATHS U 3aKOHBI (PU3UKU
Ymems:

OIIK-1.2/¥YmM3 Ha ocHOBe 3aKOHOB W TOHATHH (HU3UKU PACCUUTHIBATH PEIICHUS
npodecCHOHANBHBIX 3a1a4

Braoems:

OIIK-1.2/HB3 Bnanenune Mmeromamu pacdera NpodeCCHOHAIBHBIX 3a7ad Ha OCHOBE
(U3UYECKUX 3aKOHOB

OIIK-1.3 AmnHanu3upyeT NPUYMHBI CHIKEHHS KauyeCTBAa TEXHOJOTMYECKHUX IMPOLECCOB H
npemaraetT S(OQeKTUBHBIE CMOCOOBI TOBBIINICHUS KadyecTBa IPOM3BOJICTBA pPabOT mpu
BBITIOJTHEHUH PA3IMYHBIX TEXHOJOTUYECKUX ONepalnuii

3name:

OIIK-1.3/313 MeTooB OLIGHKM H aHadu3a T[PUYUH CHIDKEHHS  KauyecTBa
TEXHOJIOTHYECKUX MPOIECCOB HAa OCHOBE 3aKOHOB (PH3UKHU

OIIK-1.3/384 Anmnapar, npuMeHsIeMbI{ 7151 OMMCAHUS U3MEHEHHsI 00BEKTa C TeYeHUEM
BPEMEHU

Ymems:

OIIK-1.3/¥YMm1 OueHuBarh M BBIBOJUTH KOJMYECTBEHHBIC CBS3U MEXKIYy W3MCHCHHSIMU
FEOMETPUYECKUX ¢  (U3UYECKUX TEOJe3MYECKUX BEIWYWH, 0OpabarpiBaTh W
aHaJIM3UPOBATh COBPEMEHHBIC T'€OJC3MUECKUE U3MEPEHUS

OIIK-1.3/¥YM2 YMeHHTb NPUMEHSATh METOIbl OLIEHKM M aHaju3a NPUYUH CHUKCHHUS
KaueCTBa TEXHOJOTHUECKUX MPOLIECCOB HA OCHOBE 3aKOHOB (PH3UKHU

Braoems:

OIIK-1.3/HB1 MertomamMy KOJIMYECTBEHHOIO W KAUECTBEHHOI'O aHAIM3a I'e€OAE3NYECKUX
JAHHBIX JJIS1 BBISIBJICHUS T€OAMHAMUYECKHUX MTPOIIECCOB

OIIK-1.3/HB3 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 KOHTPOJII MPOEKTOB, CBA3AHHBIX C OCJIOKHEHUSMHU, BO3HHUKAIOIIMMH IpPU
MIPOM3BOJICTBE padOT

3name:

OIIK-1.4/313 3HaHuMe OCHOBHBIX (D)U3UYECKHUX METOAOB OIICHKH HCIIOJIb30BAHUS
COBPEMEHHBIX HHCTPYMEHTOB U METOJIOB BBIMOJIHEHHS paboT

Ymems:

OIIK-1.4/YmM3 VYmenue mnpuMeHATh (GU3MYECKHE 3aKOHBI TIPU  HCIIONIH30BAHUHU
COBPEMEHHBIX HHCTPYMEHTOB M METOJIOB BBIIIOJIHEHUS pabOT IO KOHTPOIIIO MTPOEKTOB

OIIK-1.4/YmM4 Vcnonp30BaTh CHEIUATU3UPOBAHHYIO JIUTEPATypy [UIS  pEIICHUs
npodeccroHaNbHBIX 3a]1a4

Braoems:

OIIK-1.4/HBl Bmagerp cnocobamMu ypaBHMBAaHUS KOCMHYECKHX T'€OAE3HMUECKUX
MOCTPOCHUI

OIIK-1.4/HB2 Crenmanu3upoBaHHON Hay4YHOM, IIPOU3BOCTBECHHOU 51
npodeccuoOHAIBHON TePMUHOIOTHEH

OIIK-1.4/HB3 Bnanethr HaBbIKAMH TPUMEHEHHUS (U3NYSCKUX METOJOB OIICHKH
HCTIOJI30BaHMS COBPEMEHHBIX HHCTPYMEHTOB U METO/IOB BHITIOTHEHHS PabOT
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3. Mecro aucuumimHbl B cTpykrype OII

Hucuummuaa (Moxynb) b1.0.02.05 «BomHoBas ¢u3uka» OTHOCHUTCS K OOS3aT€NbHOM 4YacTh
o0pa3oBarenbHOI MporpaMMBbl M U3ydaeTcs B cemecTpe(ax): 4.

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

4. O6beM aMCUMIIMHBI (MOYJIs1) M BUABI Y4eOHOI padoThI

2
2]
s =
2 12 |z |E |@ s
3 o = = te) 5
Ie) e = = < b5
Z g = T a e
= = < g = =
8 —~ GO) —_~] = o ~~ ‘-;: ~ < —~
— — — — —
ITepuon 2 2|leE|e 2l 2|38 82
6 ZS|am|E S5 s|sg Eg
00y4eHus e ClE g E|lelE|l TE
= = o =) R =
s < = = e >
= g |2 |z 33 S
S 18 |82 B |8 s
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3ader ¢
4 cemectp 108 3 | 30 | 30 | 48 .
OIICHKOM
Bcero 108 | 3 | 30 | 30 | 48

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

s |3 o

= 5 CE % =

= = O 5 £ =

E|lE| =282

= = % |8 0 A

S| 9|8 |2E8

HaumeHnoBanue pa3nena, TeMbl o 2 21285
s |3 |E|5aEE

=
S| E|c|B2EEz
o = = 8 S é o,
o) | 3 > |52 25
3 [} (=9 8 |5& 3 &
m | R |E |O |E%aE
Pa3ngen 4. OnTuka 52| 16| 16| 20| OIIK-1.1
Tewa 4.1. BonHOBas onTHKA 26| 8| 8| 10]OHK-12
OIIK-1.3
Tema 4.2. KBanToBas onTuka 26 10| OrIK-1.4
Pa3agen 5. OcHOBBI AaTOMHOJ, 56| 14| 14| 28| OIIK-1.1
SiIePHOM ¥ KBAHTOBOM (pu3uKH OIIK-1.2
Tema 5.1. KBanTOBasi MEXaHHUKa. 24 6 6| 12| OIIK-1.3
Tema 5.2. Atomuas ¢uzuka 18 6 4 g| OIK-1.4
Tema 5.3. Snepuas pusuka 14 2 4 8
Hroro 108 30| 30| 48

5.2. Conep:xkaHue pa3aesioB, TeM JMCHMILIMH U (JOPMBI TeKyIero KOHTPOJIA

Paszoen 4. Onmuxa
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Tema 4.1. Bonnosas onmuxa

KorepeHTHOCTP M MOHOXPOMAaTUYHOCTH CBETOBBIX BOJH. VHTepdepeHuus cBera. YCIoBHUS
UHTEp(PEPEHITMOHHBIX MAKCUMYMOB U MUHUMYMOB UHTEHCUBHOCTU. VIHTEpdepeHIus cBeTa OT JBYX
HMCTOYHUKOB U B TOHKMX IUI€HKaX. Konbua HetoTona. [IpocBetenue ontuku.

Hudpakums ceera. [Ipunnun Troiirenca — @penens. 3oubpl Openens. Hubpakuus Dpenens Ha
KpymioM oTBepcTtud W aucke. Judpaxmus dpaynrodepa Ha OAHOW IIETM M Ha OTBEPCTHUH.
JudpakuroHHass pacXoAMMOCTh Tydka. Ilepexom BOJTHOBOM ONTHKHM B T'€OMETPHUYECKYIO.
Hudpakumss Dpaynrodepa Ha gudpaknuoHHor pemérke. udpakmus Ha TpocTpaHCTBEHHOU
pemetke. ®opmyna Byneda — bparros. Pazpemaromas cmocodHOCTh 00beKTHBA U AUPPAKITUOHHOMN
pEETKY.

[Tonspuzanusa cBera. EcTecTBEHHBIM W MNONSPU30BaHHBIA cBeT. [LIOCKO- W AIIMNTHYECKH
noisipu3oBaHHbIl cBeT. [lomsipuzaropsl, 3akoH Mantoca. Crenenp mnosnsipuzanuu. [lomspuzamus
CBeTa MNpU OTPAKECHHMM M TPEJIOMIICHHH, 3aKoH bprocrepa. JIBoiiHOE mydenpesioMJIEHHUE.
HckyccTBeHHast onTHYecKass AaHM30TPOIUS NpHU pa3IMyYHBIX Bo3AeWcTBUAX. EcrecTBeHHOE H
MarHMTHOE BPAILIEHUS MIOCKOCTU MOJISPU3ALIH.

Hucnepcus cBeta. DNeKTpoHHas Teopust Aucnepcuu. [lomomnienue 31eKTpoOMarHuTHBIX BOJH, 3aKOH
Byrepa. Paccesnue cBera, 3akoH Poanes. Pedpakuus cBera. Mznydenne BaunoBa — UepeHkona.
Dddexr domrepa.

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

KonTponbhas pabota

Tema 4.2. Keanmosas onmuxa

TeruioBoe u3iyueHue U ero xapakTepucTuku. 3akoH Kupxroga. 3akon Credana — Bomibimana.
3akoH cMenieHus Buna. @opmyna [Inanka qist TemnoBoro usnydenus. KBantosas runoresa Ilinanka
— DiiHmTeliHa. OnTuyeckasi IUpOMETPHUS.

@DOTOHBI.

Buemnunii  gotosdpdext um ero 3akoHel. Teopuss W ypaBHeHHE OWHIITEHHA JUIsI  BHENIHETO
¢doroappexra. DoToHBI, UX FHEPTUS U UMITYIIbC. JlaBinenue ceera. Dpdext KommnroHa.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

KontpomnsHas padota

Pa3zoen 5. Ocnosvt amomnoil, A0epHOll U K6AHMOBOU (hu3uKu

Tema 5.1. Keanmoesas mexanuxa.

KopmyckynsipHo-BosiHOBO#M nyanu3m BemiectBa U mnois. Popmynsl ne bpoitnsg. CooTHouieHus
HeonpenenénHocted. Kiaccuueckue M KBAaHTOBO-MEXaHMYECKHE IBWKEHUS 4dacTull. BomHoBas
¢byuknus. YpaBHenue lllpéamnrepa nias OTHOMEPHBIX CTAIlMOHAPHBIX cocTosHWM. YacTtmima B
OHOMEPHOH MOTEHLUAIBHON SIMe, YPOBHH SHEpruU. TyHHEIbHBINA AP QEKT.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

KonTponbhas pabota

Tema 5.2. Amomnasn guszuxa
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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
Konmponupyemvie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4

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
Konmponupyemvie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4

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
Konmponupyemvie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4
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 =

Ne 000007179 Crpanuria 10 u3 12



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. ®eodumakroBa T.B. BonHOBBIE M KBaHTOBBIE CBOMCTBA AJICKTPMATHUTHOTO W3TYyUCHUS:
YuebHoe mocobue. s cryneHToB 2 Kypca Bcex cnerumanbHocTed. / 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. Guznka 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 noctymna: 1o noamucke

2. Jlanacoepr I.C. Ontmka. Yue6H. mocobOme: s By3oB / [.C. Jlanacbepr. - 6-e u3m. -
WznarensctBo PU3SMATIINT, 2006. - 848 - 5-9221-0314-8. - TekcT: HENOCPEICTBEHHBIN.

9.2. [IpodeccuonanbHble 0a3bl JAHHBIX U pecypcbl «UHTEepHET», K KOTOPBIM 00ecneunBaeTcs
AOCTYN 00YYAKOIIMXCS

IIpogheccuonanvruvie 6azvi Oanuvix
He ucnonb3yrores.

Pecypcor « Unmeprnem»
1. https://lms.miigaik.ru - CJIO MUNT'AuK
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9.3. [IporpammHoe obecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO NpoLecca no JUCIUIIUHE

Ilepeuenv npoepammnozo obecneuenus
(0bHOBNEeHUe NPOU3BOOUMCS NO Mepe NOSABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

He ucnonb3yercs.

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eAHCEHEOETbHO)

He ucnonb3zyercs.
9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

Criennanu3upoBaHHast JIabopaTopust
WNurepakTuBHas naHemnb - 2 IIT.
MenoBast nqocka - 5 mrT.

JUIsl IpaKTUYECKUX 3aHATHN
Memnosas gocka - 1 mr.

10. MeTonuyeckue yKazaHusi 10 OCBOCHHMIO IMCIUIIMHBI (MOXYJIA)

C uenpio yCHEenHoro OCBOCHUSI JAHHOTO IPeMETa CTYIEHTY HEOOXOIMMO BBIMOIHSTH JIOMAIlIHUE
paboTHI MO YKa3aHHBIM MpEnojaBaTesiM TeMaM M IMPEICTaBICHHBIM Ha 3aHATHSIX MarepuanaM. J[is
Oolee  yCHEIIHOTO  BBIMOJHEHUS ~ pabOThl  CTYIEHTY  Mpeajaraercsi  HCIOJIb30BaHUE
y4eOHO-METOJUUYECKUX MaTeprajoB, COOTBETCTBYIOIIUX YKAa3aHHOM TeMe.

CaMmocTtosTenbHast paboTa CTy[ICHTOB ONHCHIBACTCS U PETYIUPYETCS:

- MeronnyeckuMu peKOMEHIAUSIMU IO JUCIUILIUHE;
- MeronuyeckuMu pEeKOMEHJAIMAMHU IO OpPraHU3alMi CaMOCTOSTEIbHONH pabOThl CTYIEHTOB
MUUT'AuK;

Onucanue 603moxcnocmeii usyuenusn oucyunaunvt auyamu ¢ OB3 u uneanuoamu

[Tpu HEoOxonUMOCTH O0YUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0pOBBSl  ayAMUTOPHBIE 3aHATHA MOTYT OBITh 3aMEHEHbl WJIM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, TMpPEe3eHTalldii, BHAECO- M ayguoMarepuajioB B  AJIECKTPOHHOU
nHpopmarmornHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHHS
MoAOUPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI U1 WUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMHU
30pOBBS pa3zpadaThIBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH NMCUX0()U3NIECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLITUXCS.
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