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1. HEJIU U 3AJIAYN JUCIHUTIJINHBI
Lean ocBOeHMSI AUCHUNIMHBI (MOAYJISA):

N3ydyeHue OCHOBHBIX 3aKOHOB U SIBJICHUM JIMHEHHON ONTUKHU

3agaun:

* 'ny6okoe moHMMaHuEe OCHOBHBIX 3aKOHOMEPHOCTEN, OMUCHIBAIOLIUX SIBJICHUSI BOJTHOBOM
ONTHUKHU U MPOIIECCHl B3aUMOJICUCTBUS CBETA C BELIECTBOM;

. HpI/IMeHeHI/Ie OCHOBHBIX 3aKOHOB HI/IHGfIHOﬁ OIITUKU IJIA HpaKTI/I‘-ICCKOI‘O pemeHI/m
3aJa4, CBA3aHHBIX C OIITUYCCKUMMU ABJIICHUSIMU,

¢ BBIBO/I OCHOBHBIX 3aKOHOB OIITUKHU B BUJAC MATCMATUUYCCKUX ypaBHeHHﬁ.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OOII
Hukn (paznen) OIl: b1.0.1161.0

TpeOoBaHusi K peIBapPUTEIbHOI MOATOTOBKE 00yYaK0IErocs:

DNEeKTPUYECTBO U MarHETU3M
MaremaTuyecKkuii aHAIIN3

JucuumiImHbl (MOIYJIM) M IPAKTHKH, IJIS KOTOPBIX O0CBOE€HHE TAHHOH THCIHIIINHBI
(MoayJis1) He00X0AMMO KaK NpeAuecTBYIIee:

AtomHas u3uka

Mertoauka mpernoaaBaHus PU3UKH U aCTPOHOMHHU
O0paboTka 1 aHaIN3 JaHHBIX (PU3HMUYECKOTO IKCIIEPUMEHTA
DNeKTpoAMHAMUKA

AcTpoHOMHS

BsaumopeiicTBue u3my4eHus ¢ BEIIECTBOM

du3KKa J1a3epoB U JIa3€pHBIE TEXHOJIOTUU
3. OFBEM JIUCHHUIIVIMHBI

O0mas Tpya10eMKOCTh 4 3ET
YacoB 110 yueOHOMY IJIaHy 144
B TOM 4YHCJI€:

ayJIUTOPHBIC 3AHSATHUS 64
camocTosTelbHas paboTa 44
4acOB Ha KOHTPOJIb 36

4. INTAHUPYEMBIE PE3YJIBTATbBI OBYUYEHUS 110 JUCHUIIJINHE,
COOTHECEHHBIE C INTAHUPYEMBIMHU PE3YJIbTATAMU OCBOEHUASA
OBPA3OBATEJIBHOM ITPOT'PAMMbBI

OIIK-1.2: Ananusupyet pusndeckre 00bEKTHI U MPOLIECCHI UCIIONb3Ys MOTOKEHHUS, 3aKOHBI
Y METOJIbl ECTECTBEHHBIX U TEXHUYECKUX HAYK

OIIK-1.3: OcyuiecTBiseT MOUCK U aHaIN3 HHGOpPMAIMU B paMKax MOCTAaBICHHOM 3ajauu,
MCIIOJIb3YS 3HAHUE MOJIO0XKEHUI, 3aKOHOB U METOJI0B (PU3UKHU

OIIK-2.2: IIpeqynaraet BO3MOKHbIE BApUAHTHI PELIEHUS IOCTaBICHHOM 331a4u, UCTIONb3Ys
MOJIOKEHHUS, 3aKOHBI U METO/ABI (PU3UKHU

VK-1.1: Ananusupyer 3aady, BeIIENsIS €€ 0a30BbIe COCTABISIONINE

VK-1.5: PaCCManI/IBaCT U npeajiaracT BO3MOKHBIC BApHAHTBI pCIICHUS IIOCTaBJICHHOM
3aaa4u, O CHUBasg UX JOCTOMHCTBA U HEAOCTATKH

5. BUJAbI KOHTPOJIA

Bunbl KOHTpOIsL B ceMecTpax:




| DK3aMEHBI | 4 |

6. A3BIK IIPEIIOJJABAHUA

SI3BIK TIpenojaBaHusi: pyCCKUM.

7. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI (MOAYJIA)

Kon HaumeHoBaHue pa3jieioB u Bun Cemectp | YacoB | HUcrou- | [Ipumeuan-
3aHAT. TeM 3anaTusa | / Kype HUKHU ue
Pa3znen 1. 1. Benenue
11 |BgBenenue Jlex 4 1 J1.3
JI1.5J12.1
Pasnen 2. 2. OcHOBHBIE CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH
2.1 |[OcHoBHbIE cBoiictna | Jlek 4 2 J1.3J11.5
3JIEKTPOMArHUTHBIX BOJH JI1.17J12.
1J13.1
2.2 |IIpaktuka mo Teme "OcHoHbie|IIp 4 4 J1.1
CBOMCTBA 3JIEKTPOMATrHUTHBIX JI1.3J12.1
BOJIH" JI3.9
2.3 Cp 4 4 JI1.19J12.
10J13.9
Pazgen 3. 3. Pacnpocrpanenue
JNEKTPOMArHUTHBIX  BOJH B
OJTHOPOJHBIX M30TPOMHBIX
JMDIIEKTPUKAX
3.1 |Pacmpoctpanenue Jlex 4 2 JI1.1J11.2
JJIEKTPOMArHUTHBIX ~ BOJH B J1.3J12.2
OJTHOPOJHBIX HU30TPOIHBIX JI3.10
JIMRJIEKTPUKAX
3.2 |Pemenune 3amau mo  Tteme|llp 4 2 J1.2 JI1.7
"PactipocTpaHneHne  cBeta B JI1.10J12.
JTUAJIEKTpUKaX" 1J13.1
JI3.5 J13.6
3.3 |U3yuenue temsl | Cp 4 4 J1.1J12.1
"PacnipocTpaneHune J3.1
ANEKTPOMArHUTHBIX  BOJH B
OJTHOPOHBIX M30TPOITHBIX
TIDJICKTPUKAX
Paznen 4. 4. Untepdepenuus
CBeTa
4.1 |HHurepdepenuus ceera Jlex 4 4 J1.1J11.3
JI1.19J12.
1J13.9
4.2 |Pemenue 3a1a4 o [ IIp 4 4 J1.2 JI1.7
UHTEep(EpEHIINH CBETA JI1.8J12.1
0J13.10




4.3 |U3ydenue nonojHuTeNRHOTO [ Cp J1.7
Marepuaia 1o TEME JI1.8J12.2
"UuTepdepenus ceera” J3.2J13.5

JI3.6
Pazgen 5. 5. ludpakmus ceera
5.1 | Audpakimus ceeTta Jlex JI1.1J11.3
JI1.6J12.1
JI2.10J13.
5J13.9

5.2 |Pemenue 3amau mo  Teme|llp Jd1.2

"udpaxius ceera" J1.7J12.2
JI3.2

5.3 |U3yuenue npukiaaHbix acnekTos|Cp JI1.1 JI1.2

T paKIUK CBETA J1.18
JI1.20
J1.21
JI1.22J12.
2
JI2.11JI3.
5

Pazgen 6. 6. Qudpakums Ha

NEPUOINYECKUX CTPYKTYPax

6.1 |Audpakmus Ha nepuomuyeckux |Jlek JI1.1J12.1
CTPYKTypax 0JI3.6

6.2 |Hudpakuus B  kpucramiax:|IIp J1.2J12.2
peleHue 3aaau JI2.10J13.

2

6.3 |U3yuenue Bonpocos | Cp J1.5
[IPAaKTUYECKOTO IIPUMEHEHUS J1.6J12.3
J(pakuy B KpUCTAILIAX JI3.4
Paznen 7. 7. Paznoxenue
W3IYYCHHUS B CIIEKTP U OCHOBHBIC
XapaKTEPUCTHKH  CIIEKTPATIHHBIX
prudoOpoB

7.1 |[OcHoBHbIE XapaKkTEepUCTUKH | JIek J1.1
CHEKTPATBbHBIX prOOPOB: JI1.6J12.1
TUGpaKIUOHHON peLIeTKH, JI2.2J13.1
MHKPOCKOIIA U TEJIECKOIa JI3.6

7.2 |Pemenme 3amau mo  Teme|llp J1.7
"CrieKTpajbHbIE XapaKTePUCTHKU JI1.8J12.3
puOopoB” JI3.1J13.6

7.3 | OcHOBHBIE xapakrepuctuk | Cp JIL.1JI1.3
JUIEJIETTOB J1.6J12.2

JI2.3713.2
J3.5

Pazmen 8. 8. Paspemaromas
CIIOCOOHOCTh OTNITHYECKUX
prudoOpoB




8.1 |Paszpemaromias cnocoOHOCTH | JIex JI1.1
ONTUYECKUX TPUOOPOB JI1.3J12.1
JI12.10
JI2.11J13.
4
8.2 |Pemenne 3amau mo  Teme|llp JI1.2
"Pazpemaronias CIIOCOOHOCTH JI1.7J12.1
MHKPOCKOIIA U Tejieckona" 0
JI2.11JI3.
2J13.5
JI3.9
8.3 |Meroxanr yiyumienus | Cp JI1.2 JI1.6
pasperniaroniei crrocoOHOCTH JI1.10J12.
1
JI2.11JI3.
5
Pazsnen 9. 9. Onruueckas
royiorpadus
9.1 |OnTHueckas rojorpadus Jlex JI1.16J12.
8J13.3
JI3.8
9.2 |Paccmotrpenue cxem [IIp JI1.16J12.
rojorpaduuecKkux yCTaHOBOK 3JI3.1
JI3.2
9.3 |U3yuenue pasHoBugHOCTEH | Cp JI1.16J12.
roJorpaguuecKkux cXem 8J13.8
Paznen 10. 10. PacipocTpanenue
CBETa B aHM30TPOIHBIX CPeax
10.1 [Pacnpocrtpanenue cBeTa B|JIex J1.1JI1.6
aHU30TPOIHBIX Cpeaax JI1.19J12.
10
JI2.11J13.
5
10.2 [Pemenne 3amau mo  Tteme|llp Jd1.2
"IBymyuenpenomieHue" J1.7J12.3
JI3.2JI3.5
JI3.9
10.3 [U3yuenue Bonpocos | Cp JI1.6J12.5
pacrpocTpaHEHHUs cBeTa B J12.6
OJIHOOCHBIX KPUCTAJIAX JI2.7J13.7
Paznen 11. 11. MonekynspHas
OITHKA
11.1 |U3yueHue oOcCHOBHBIX siBieHMI | Jlek JI1.1JI1.6
B3aMMOJICUCTBHSA  OIITHYECKOTO JI1.9J12.7
W3JIy4E€HHMS C BEIIECTBOM J12.10
JI2.11JI3.
5)
11.2 |Pemenue 3ama4 o | I[Ip JI1.11
MOJIEKYJISIPHOM ONTHKE JI1.12
JI1.13J12.

9J13.2




11.3 [Uzyuenue nuckyccrBeHHoi | Cp 2 JI1.1
ONTHUYECKON aHU30TPOIIUHU JI1.2J12.2
JI2.7J13.2
Pasnen 12. 12. Temwiosoe
U3Ty4eHue
12.1 |[3akoHBI TEMIOBOTO U3ITYICHHS Jlex 2 JI1.2 JI1.5
J1.6
JI1.15J12.
10
JI2.11J13.
5
12.2 |Pemenue 3amaa 1o  teme|llp 2 JI1.7
"TeruioBoe n3nyuyeHue" JI1.9J12.9
JI3.9
12.3 [Ucropuss  oTkpeiTHs  3akoHOB | Cp 2 JIT.13J12.
TETIOBOTO U3ITY4EHUSI. 9
[TpakTHueckre NpUMEHEHUS. JI2.10J13.
6 JI13.9
Pasmen 13. 13. Jlazeper wu
HEJIMHEHHAas ONTHKA
13.1 [U3yueHHuss OCHOBHBIX IPUHIHIIOB |JIek 3 J1.1
paboTel na3zepoB. BulHy)IeHHOE J11.4J12.2
U3ITy4EHHUE. JI2.5J13.2
JI3.5
13.2 [U3yuenme paznuuHbix THIOB |IIp 3 J1.1
Ja3epoB JI1.7J12.6
JI2.10J13.
5J13.6
13.3 [IIpumeHeHus na3epoB Cp 2 JI1.4J12.5
JI3.2 JI3.6
Paznen 14. 14.
DoTodIeKTpUUECKH AP heKT
14.1 |U3yuenue 3akoHOB GoTodddexra |Jlex 2 J1.1
JI1.6J12.2
JI3.5
142 |Pemenne 3amau mo  Tteme|llp 2 J1.7
"doTtosppext"” JI1.12J12.
3713.1
JI3.5JI3.6
14.3 |BuemnHuit u BHyTpeHHuil | Cp 4 JI1.11
doroaddexrsr. [Ipumenenus. J1.14
JI1.19J12.
4J13.2
JI3.5
Pasznen 15. 15. Dk3amen
15.1 |ITloaroToBKa K SK3aMEHY DKk3amMeH 36




Cnucok o0pa3oBaTe/IbHbIX TEXHOJIOTH I

1 | AKTHBHOE CilyllIaHue

8. OHEHOYHBIE MATEPHAJIBI UL ITIPOBEJEHU S TEKYIIEA "
INPOMEXYTOYHOU ATTECTALIUN

8.1. OneHo4nble MaTepUAJIbI VIS IPOBECHUS TeKYIIel aTTecTAluN
cM. [Ipunoxenue 1
8.2. OueHouHbIe MaTEepUAJIBI /IS IPOBEIEHUs] MPOMEKYTOYHOI aTTecTallMu
cM. [Ipunoxenue 1
8.3. TpeGoBaHus K peliTHHI-KOHTPOJIIO

CTyneHThl, OCBOUBILUE MPOTpaMMy Kypca MOTYT MOJIYYUTh SK3aMEH 10 UTOram
CEMECTPOBOI U MOyCEMECTPOBOM peUTHHTOBOM arTecTaluu cornacHo «llomoxkeHuto o
peiituaroBoii cucteme ooydenust TBI'Y» (mpotokon Ne§ ot 30 anpens 2020 r.).

Ecnu ycnosus «llonoxkeHust 0 peUTUHTOBOM CHCTEME ...» HE BBIIIOJIHEHBI, TO 9K3aMeH
caaercs coriacHo «I[lonoxeHno 0 MPOMEKYTOUHOM aTTecTaluy (SK3aMeHax U 3a4eTax)
oOyJaromuxcs 1mo nporpammam Baiciiero oopasoanust TBI'Y» (mpotokon Nell ot 28 anpens 2021

T.).

Moayins 1.
KonTponbhas padota - 10 6amios
Pemenue 3amau Ha mpaktuke - 15 6amios

Monynsb 2

Hrorosas koHTposbHas padora - 20 OamioB
Pemenue 3amau Ha mpaktuke - 15 6amios
sKk3ameH - 40 6amioB

9. VYYUEBHO-METOJNYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHHUE
TV CHUTIIMHBI (MOJIYJIS)

9.1. PexomeHayemas Jureparypa

9.1.1. OcHoBHas1 IMTEPaTYpPa

HIndp Jluteparypa

JI1.1 |bonpapes, Kanamnukos, Criupun, Kypce odmeit puzuku B 3 kH. Knura 2:
3JICKTPOMarHeTU3M, ONTHKA, KBaHTOBas (u3uka, Mocksa: FOpaiit, 2024, ISBN: 978-5-
9916-1754-3,

URL.: https://urait.ru/bcode/535754

JI1.10 |®emopyk B. A., Trokun A. B., ®enopyka B. A., Konebanus u BonHbl. OnTrka, OMCK:
CubA/IY, 2022, ISBN: ,
URL.: https://e.lanbook.com/book/270926

JI1.11 [3ucmanI'. A., Tonec O. M., Ontuka. ®u3uka aToMoB U MOJIeKyJ1. PU3HKaA aTOMHOTO fA]1pa
u mukpouactul, Cankt-IlerepOypr: Jlans, 2022, ISBN: 978-5-507-44508-0,
URL.: https://e.lanbook.com/book/233285




Jd1.12

bapanoB A. B., Kone6anusi, BoHbl, ontuka. [IpakTuyeckue 3aHsaTHS 110 PU3HKE,
Hosocubupck: HI'TY, 2021, ISBN: 978-5-7782-4434-4,
URL: https://e.lanbook.com/book/216236

J1.13

Axcenosa E. H., O6mas ¢usuka. Onrtuka (rnassl kypeca), Cankr-IlerepOypr: Jlans, 2022,
ISBN: 978-5-8114-2911-0,
URL.: https://e.lanbook.com/book/212684

J1.14

Paxmarymnuna P. T'., Banues A. A., M3ydenue 3akoHOB BHemHero GoTodddexra:
npaktukym, Kazans: KI'AY, 2021, ISBN: ,
URL.: https://e.lanbook.com/book/202565

J1.15

Jlomakuna E. B., ®u3uka. TemioBoe uitydeHue. 1€MEHTbI KBAaHTOBOM ONTUKH, MOCKBa:
MI'VIIIL, 2020, ISBN: 978-5-907356-20-7,
URL.: https://e.lanbook.com/book/163718

J1.16

Hynenkoa B. B., Ontuueckas ronorpadus, Huwxauit Hosropoa: HHI'Y um. H. W.
Jlo6auesckoro, 2015, ISBN: ,
URL.: https://e.lanbook.com/book/152998

Jd1.17

boaynos E. H., Hukutuenko B. U., [leryxoB A. M., IHTeHCUBHBII KypC (PU3UKHU:
BOJIHOBAs ONTHKA, JIEMEHThI KBAHTOBOM MEXaHUKH, aTOMHOM U sifiepHON ¢u3uku, CaHKT-
[TerepOypr: III'VIIC, 2015, ISBN: 978-5-7641-0571-0,

URL.: https://e.lanbook.com/book/93837

J1.18

Nienxko E. @., CokosoB A. JI., [Tonspuzanmonnas ontuka, Mocksa: ®usmariur, 2012,
ISBN: 978-5-9221-1351-9,
URL.: https://biblioclub.ru/index.php?page=book&id=457438

J1.19

Jlaancoepr I'. C., Ontuka, MockBa: ®usmariut, 2017, ISBN: 978-5-9221-1742-5,
URL.: https://biblioclub.ru/index.php?page=book&id=485257

J1.2

I'opoxoBarckwuii, Xynskosa, Ontuka, Mocksa: FOpaiit, 2024, ISBN: 978-5-534-11290-0,
URL.: https://urait.ru/bcode/541960

JI1.20

, Ontuka atmocdeps! u okeana, HoBocubupck: CO PAH, 2021, ISBN: ,
URL.: https://biblioclub.ru/index.php?page=book&id=685479

Jd1.21

, Ontuka atmocdeps! u okeana, Hosocubupck: CO PAH, 2021, ISBN:,
URL.: https://biblioclub.ru/index.php?page=book&id=685480

J1.22

, Onrruka atmocdepst u okeana, HoBocubupck: CO PAH, 2022, ISBN: ,
URL.: https://biblioclub.ru/index.php?page=book&id=693012

J1.3

Muxenscon, [Tanmymmna, [ToB3uep, 'opman, Bonnosast ontuka, Mocksa: FOpaiit, 2022,
ISBN: 978-5-534-08091-9,
URL.: https://urait.ru/bcode/493496

JI1.4

AnTtunenko, Hukurenko, Jlazeprl n ux npumenenue. Yacts 1, Mocksa: denepanpHoe
roCyJapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUPEXICHHE BhICIIEr0 00pa3oBaHus
«Poccuiickuit yauBepcutet Tpancnopray, 2020, ISBN:
URL.: https://znanium.com/catalog/document?id=415509

J1.5

CuByxun, O6muit kypc ¢puszuku, Mocksa: U3narensckas ¢upma "dusuko-
maTtematuueckas jurepatypa" (PU3MATIINUT), 2015, ISBN: 978-5-9221-1643-5,
URL.: https://znanium.com/catalog/document?id=303207

JI1.6

CagenbeB U. B., Kypc dusuxu. B 3 romax. Tom 3. KBantoBas ontuka. AToMHas pu3uka.
®usuka TBepaoro tena. Gusnka aTOMHOTO si/ipa U AJIeMEHTapHbIX yacTull, CaHKT-
[TerepOypr: Jlans, 2024, ISBN: 978-5-507-47404-2,

URL.: https://e.lanbook.com/book/367055

J1.7

[Iteirames A. A., Pemenune 3a1ay Ha KoMObroTepe. BomHOBas 1 KBaHTOBAs ONTHKA,
Hosocubupck: HI'TY, 2021, ISBN: 978-5-7782-4587-7,
URL.: https://e.lanbook.com/book/306521




JI1.8

bapanos A. B., /laBeinkoB B. B., BonHoBas ontuka. KoMnbloTepHbIi MPAKTUKYM MO
¢uzuke, HoBocubupck: HI'TY, 2021, ISBN: 978-5-7782-4527-3,
URL.: https://e.lanbook.com/book/306392

JI1.9 |HanGannsu B. M., Pycunos A. I1., Umepesa T. M., MosekyssipHast ONTHKA: IPAKTUKYM
U1 00yJaromuxcs no 00pa3oBaTebHBIM IPOTrpaMMaM BBICIIET0 00pa30BaHUS 110
HanpasyieHussM oarotoBku 03.03.02 ®@usuka u 03.03.03 Paguodusuka, Opendypr: OI'Y,
2020, ISBN: 978-5-7410-2465-2,

URL.: https://e.lanbook.com/book/293786
9.1.2. lono/iHMTEIbHAS JIUTEPATYPa
Hudp Jlureparypa
JI2.1 |Koponenko, Korepentnas ontuka, Mocksa: FOpaiit, 2024, ISBN: 978-5-534-11597-0,
URL: https://urait.ru/bcode/539175

J12.10 | Tropun 1O. ., Yepnos U. I1., Kproukos 1O. 1O., ®uzuka. Ontuka, Tomck: TITY, 2009,
ISBN: 5-98298-434-5,
URL.: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=10283

JI2.11 [Anemxkesuu B. A., Kypc obmeit puzuku. Ontuka, Mocksa: ®uszmariaut, 2010, ISBN: 978-
5-9221-1245-1,
URL.: https://biblioclub.ru/index.php?page=book&id=69335

JI2.2 | Ky3nenos, ®u3nka: onTuka. IeMEHTH aTOMHOU U AepHON (HU3UKU. DIIeMEHTapHbIE
gactuibl, Mocksa: FOpaiit, 2021, ISBN: 978-5-534-01420-4,
URL.: https://urait.ru/bcode/470224

JI2.3 | Cowuna, Kazannena, Bacunbea, ['onpiiman, COOpHUK BOIPOCOB U 3a71a4 110 0011ei
¢uzuke. Paznen 3. Onruka. Paznen 4. KBanToBast ¢pusnka, MockBa: MOCKOBCKHIA
MeIarOrMYecKuil rocyapcTBeHHbIN yHIBepcuTeT, 2013, ISBN: 978-5-7042-2414-3,
URL.: https://znanium.com/catalog/document?id=1

JI2.4 |Bnanumuposa JI. H., bopmonTtos E. H., bepno E. H., Buyrpennnii potosddexr B
noJryrpoBoiHuKax, Boponex: BI'Y, 2009, ISBN: ,

URL.: https://e.lanbook.com/book/358367

JI2.5 |[Ky3sneuuk B. O., JIyroBuk A. 1O., [Ipuknannas ontuka, Munck: BHTY, 2016, ISBN: 978-
985-550-445-1,

URL.: https://e.lanbook.com/book/248351

JI2.6 |Aranos H. A., Tronskun E. B., Poccomaxuna H. E., [TakeT npukinaaabIx mporpaMm
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