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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

ean (1esm) OCBOCHUS AUCITUTIIUHBI:
HMMETh MpEJCTaBICHUE 00 OCHOBHBIX (DU3UYECKUX 3aKOHAX; METO/IaxX pemieHus 3a1ad 1o Kypcy oo-
e pU3uKK; 0 MPUHITUITAX TTOCTAHOBKU (PU3MUYECKOTO IKCTIEPUMEHTA; O METOJ]aX pacueTa IMOrpenrHocTei
pu 00pabOTKe pe3yabTaTOB IKCIIEPUMEHTA.

3amaun:
M3Y4EHHE 3aKOHOB OKPY’KAIOILEr0 MUPa B UX B3aUMOCBSI3H;
OBJIa/ieHuE (PyHIaMEHTAIbHBIMU PUHLIUIIAMH U METO/IaMH PEIIEHUs] HAyYHO-TEXHUYECKHX 3a/1a4;
- (popMHpOBaHUE HABBIKOB 110 IPUMEHEHHUIO MOJIOKEHUH (QyHIaMEHTaIbHOW (QU3UKU K TPAMOTHOMY Hay4-
HOMY aHaJIM3y CHUTYyaluil, ¢ KOTOPbIMU OakanaBpy NMPUAETCA CTAIKUBATHCSA IIPU CO3JAaHUM WUIIM MCIIOJIb30-
BaHUU HOBOM TEXHUKH U HOBBIX TEXHOJIOTHUH;
- OCBOCHHE OCHOBHBIX (DM3MUECKUX TEOPHi, MO3BOJSIOUIMX OMUCATh SIBICHUS B MPHUPOJE, U INPEICIOB
IPUMEHUMOCTH 3TUX T€OPUH JUIsl pELLICHUs] COBPEMEHHBIX M NIEPCIIEKTUBHBIX PO(ECCHOHAIBHBIX 3a/1a4;
¢dopMHpOBaHUE Y CTYIGHTOB OCHOB €CTECTBEHHOHAYUYHOW KapTUHBI MUDA;
03HAKOMJICHHE CTYJICHTOB C HCTOPHEH U JIOTUKOM pa3BUTHS (DU3UKU U OCHOBHBIX €€ OTKPBITHH.

2 MecTo JUCHHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucnumimHa otHocuTes K 6a3oBoit yactu 6oka [l «Aucuuniausel (MOLy1n)»
[TpepexBU3UTBI AUCHUILIUHBL: Omcymcmeyom

[loctpexBuzutel  mucuuriuubl:  b1.J[.5.12  Onexkmpomexnuxa u  snekmponuka, b1.J1.B.1
Cxemomexnuxa, b1.J[.B.2.2.1 Mempoaozus, cmanoapmuzayus u cepmupuxayusi 8 UHGOKOMMYHUKAYUSLX

3 TpeGoBanus k pe3yabTraTaMm 00yYeHUs1 10 JMCHHUILINHE

[Tpouecc u3yueHus: AMCUUIIIMHBI HAlIpaBJieH Ha (POpMHUpPOBAHHUE CIAEAYIOUIUX PE3YIbTATOB 00YUEHHUS

[Tnanupyembie pe3ynbTaThl
00y4eHUsI 10 AUCIUIUINHE,
XapaKTEePU3YIOIIHE ITAIbI
dbopmupoBaHus
KOMITETEHINI

Ko u HaumeHnoBauue
dbopMUpYyEMBIX KOMIETSHIIHIA

KOI[ 1 HAUMCHOBAHUC MHUKATOpA
JOCTHIXKCHHA KOMIICTCHIIMH

3HaTh: CMBICH (PU3HYECKUX
MOHATUH, (PU3NUECKUX
BEJIMYMH, (PU3NIECKUX
3aKOHOB, IPUHIUIIOB U

OIIK-1-B-1 3HaeT 0CHOBBI MaTEeMaTHKH,
(U3UKY, BBIYUCIUTEIbHON TEXHUKU U
MIpOrpaMMHUpPOBaHUS

OIIK-1-B-2 Ymeer pemats cTaHAapTHbIE

OIIK-1 Cnoco0eH npuMeHATh
€CTeCTBEHHOHAYYHBIC U
OO0IIenH)XEHEpHbIE 3HAHUS,
METOBI MATEMaTHYECKOTO

aHaJM3a ¥ MOJICIMPOBAHMS,
TEOPETUYECKOTO U
AKCIEPUMEHTATIBHOTO
HUCCIICOOBAHUA B
npodeccnoHabHOM
JEeSITETbHOCTH

npodeccuoHaNbHBIC 3a/1a4H ¢ TPUMEHEHUEM
€CTECTBEHHOHAYYHBIX M 00IIe-MHKEHEPHBIX
3HaHWM, METOJIOB MaTEMaTHYECKOI0 aHaJIn3a
1 MOJICTTUPOBAHUS

OIIK-1-B-3 Biageer HaBBIKAMU
TEOPETHYECKOTO M KCIIEPUMEHTATHHOTO
UCCIIeIOBaHMs 00bEKTOB MPOo(dhecCHOHATBEHOM
JESITENLHOCTHA

MOCTYJIaTOB, a TAK)XX€ BKJIA]1
POCCHUHCKHX U 3apyOEKHBIX
YUYEHBIX, OKa3aBILIUX
HauOoJIbIlIee BIAUSHUE Ha
pa3BUTHE (PUBUKU.

YmMeth: [lorumars,
u3JaraTb 1 KpUTUYECKH
aHaJIM3UPOBaTh 0a30BYIO
o01epu3nyecKyro
nH(pOpMaIIHIO;
M0JIb30BaThCS
TEOPETUYCCKIMHU
OCHOBAaMH, OCHOBHBIMHU
MOHATHUSIMH, 3aKOHAMH U
MOJIENIIMU (PU3UKH,




Kon n HaumeHoBanue
bopMUPYEMBIX KOMIETCHITHIA

Kon n HaumeHnoBaHre WHIUKATOpa
IOCTHIKEHUS KOMIIETEHIINU

[Tnanupyemble pe3yabTaThl
o0y4eHUs 10 TUCITUTLINHE,
XapaKTEPU3YIOIIUE ITATTbI
¢dbopmupoBaHus
KOMIIETCHIINI

MPAaBUIILHO COOTHOCUTH
COJIep>KaHNEe KOHKPETHBIX
3a7a4 ¢ 3aKOHAMH (PU3HUKH U
IPUHATH OOILME 3aKOHBI
(bu3uKU 1715 pereHust
KOHKPETHBIX 3aj1a4,
UCTIOJIb30BATh IS
M3y4YEHHS! JOCTYIHBINA
MaTeMaTUYECKUI anmnapar,
UCIOJIb30BaTh B paboTe
CIIPAaBOYHYIO JIUTEPATYPY,
HE00XO0/AMMbIE€ UCTOUHUKHU
uHpopManuu 1 padboTats C
HUMH.

Baanerb: MeTonamu
00paboOTKHU M aHaAIHM3a
TEOPETUYECKON 1
HKCIEPUMEHTAIBHOM
¢buznveckoit napopmMamm;
OCHOBAMHU TEOPETUUYECKUX
3HaHUM JJI peuIeHUs
MPAKTUYECKHX 3a/1a4 B
obmactu puszmkwy,
COOTBETCTBYIOLIUM
MaTeMaTHYECKUM
anmnapaTom Ui OCBOCHHS
OCHOBHBIX TOJIOKEHHI
TEOPHUH U PELICHUs
MPAaKTUYECKUX 3a/1a4.

4 CTpyKTYypa U colepKaHHue TMCHUIINHBI

4.1 CTpyKTypa THCHHUIJIMHBI

OO61mas TpyA0€MKOCTh AUCHHUIUINHBI COCTaBIsET 6 3a4eTHBIX equHUI] (216 akageMUYeCKUX 4acoB).

TpynoeMKocCTs,
Bun pabotet aKaJEMHUYECKUX 4acoB

1 cemectp 2 ceMecTp BCETO
OO6mas Tpy10éMKOCTh 108 108 216
KonraktHasi pabora: 42,25 43,25 85,5
Jlextmm (JT) 18 18 36
[Tpaktryeckue 3anstus (I13) 8 8 16
JlaGopatopusbie pabotsl (JIP) 16 16 32
Koncynbranun 1 1
ITpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25 0,5
CamocrosiTelibHas padoTa: 65,75 64,75 130,5
- camono02omogka (npopabomxa u no8mMopeHue N1eKYUOHHO20
Mamepuana u Mamepuana y4eOHuKos u y4eOHvlx nocoouil;
- 10020MOBKA K 1a00PAMOPHLIM 3AHAMUIM,




TpynoeMKoCTb,
Bun pabotst aKaJIeMUYECKUX YaCOB
1 cemectp 2 ceMecTp BCETO

- N0020MO6KA K NPAKMUYECKUM 3AHAMUAM,
- N0020MOBKA K KOJLIOKBUYMAM,
- N0020MOBKA K PYOEHCHOMY KOHMPOIO U M.N.)

Bua uToroBoro KOHTpoJIA (3a4eT, IK3aMeH, 3a4yerT 3K3aMeH
auddepeHupoBaHHbIN 3a4eT)

P%HCHBI AUCHUIUIMHBI, U3y4aCMBbIC B 1 CCMECTPC

KosmuecTBo yacos
Ne HawnmeHoBaHue pa3enos ayAutopras BHEayl.
pasjena BCETO pabora
T 13 | P pabota

1 ®du3ndecKue OCHOBBI MEXaHUKH 30 6 2 6 16
2 Mexannyeckue Kosie0aHusl U BOJTHBI 12 2 2 8
3 MonekynspHasi GpuU3UKa U OCHOBBI 14 2 2 10

TEPMOTUHAMUKHU
4 DIeKTpocTaTUKA 16 2 2 2 10
5 IToCTOSHHBIH AIEKTPUUCCKHUIT TOK 18 2 2 2 12
6 DIIeKTPOMAarHeTH3M 18 4 2 2 10

Uroro: 108 18 | 8 | 16 66

Paznernsl qUCHUIUIMHBL, H3y4aeMbIe B 2 cEMeCTpe
KonmyectBo yacos
Ne HaumenoBanue pasnenos ayAutopras BHEay/I.
paszzena BCETo abota
T 113 | Jip paboTta

7 BouHoBast onTrka 22 4 2 4 12
8 KBanToBas onTtuka 20 2 2 4 12
9 AtomHas Qusmka. 24 6 2 4 12
10 dusmka TBEPAOTrO Tea 24 4 20
11 OneMeHTbl (U3UKH aTOMHOTO Spa 18 2 2 4 10

Wroro: 108 18 | 8 | 16 66

Bcero: 216 36 | 16 | 32 132

4.2 ConepxxaHue pa3iesioB JUCHUNIHHBI

Nel dusznyeckne 0CHOBbI MeXaHUKHU: MexaHnueckoe JBWkeHue. KnnemaTuka ocTynareabHOro u
BpalIaTEIbHOTO JIBM)KEHHUSI MaTEPUAIbHOW TOYKHM. J[MHAMMKAa MaTepuaibHOM TOYKH. MexaHuKa TBEpIAOTO
Tena. 3aKOHbl COXpPAHEHWS HMITYJbCa, MOMEHTa HMITYJIbCa, MEXAHMYECKONW JHEprHMH. MeXxaHU4eCKHil
MIPUHLUIT OTHOCUTENBHOCTH. DnemeHTsl CTO.

Ne2 Mexanudeckue KoJsie0aHUsI M BOJHBI: ['apMoHMueckuii ocuwuisTop. Maremarnueckuil u
¢buznueckuit MasTHUK. CBOOO/IHbBIE U BBIHYXJEHHbIE KojeOaHus. CloxeHHe rapMOHHYECKUX KOJEeOaHM.
VYpaBuenue Oerymeit BonHbl. @a3oBas W rpymmnoBast ckopocTb. MHTepdepenuuns BonH. CTosuue BOJHBI.
Konebanus ctpyHsbl.

Ne3  Mouekyasipuass  ¢u3MKa HW  OCHOBbI  TepMoaWHaMukM:  CraTHCTHYECKUH U
TEPMOJUHAMMYECKAN METOABl HcciaenoBaHus. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETUYECKOW TEOPHH
uaeanbHbIX ra3oB. Temmepatypa. bapomerpudeckast popmyna. MakcBenI0OBCKoe paciipezieieHue MOJEKYI 110
ckopocTsiM. BuyTpennss sHeprus. Yucno creneneil cBoOobl. [lepBoe Hayano tepmoaunamuku. [lpumenenune
[IEPBOT0 Hauyaja TepMOAMHAMMKM K wusomponeccam. Kpyrosoii npouecc. ukn Kaprno un ero KIIJ nns
UJEATBHOIO Ta3a. JHTPOIUA U €€ CTaTUCTUYECKOE TOJIKOBaHWE. BTopoe Havano TepMoauHAMUKU. PeanbHble
ra3bl. YpaBHenue Ban-nep-Baanbca. 30TepMbl peanbHOro rasa.



Ne4 DpexkTpocraTUka: DJEKTpPOCTaTUYECKoe Tmoje. PaboTa CWil  3IEKTPOCTATHUECKOTO  TOJIS.
HanpspkeHHOCTh M MOTEHIMAN 3JIEKTPOCTaTHYECKOro nousd. I10TOK BeKTOpa HANpsKEHHOCTH JIEKTPHYECKOTO
1oJisl.  DJEKTPOEeMKOCTh IpoBoaHuKa. KonneHcatopsl. [lapamnensHoe M 1OCIENOBAaTENbHOE COECIUHEHUE
KOHZIeHCATOPOB. I NTIOTHOCTB dHEPIUU 3IIEKTPOCTATHYECKOTO TTOJIS.

NeS ITocToSIHHBIN JIEKTPUYeCKMI TOK: YCIIOBHUS CYIIECTBOBAHUS MOCTOSHHOrO Toka. Cuia Toka,
IUIOTHOCTB TOKA. DJIEKTPOABIKYIIAs CUJIa UCTOYHUKA TOKA. 3akOH Oma. ConpoTUBIIEHUE IPOBOJIHUKOB. 3aKOH
Owma U1 HeOJHOPOJHOTO ydacTka nenu. PaboTra M MOLIHOCTBH AIIEKTPHUYECKOTO TOKA. Pa3BeTBICHHBIC IETH.
[TpaBwmia Kupxroda. InekTpudeckuii TOK B pa3IMUHbIX Cpeax.

Ne6 Jnexkrpomarneru3m: MarnutHoe nosne. 3akoH buo-Caapa-Jlamuiaca u ero npumeHeHue Uis
pacyeTa MAarHUTHBIX IIOJIEH. B3aUMOJCHCTBUE IPOBOJHMKOB C TOKOM. Cuia Amrmepa. BUXPEBOH XapakTep
MarHuTHoro mnoss. L{upkynsuus BeKTOpa MHIYKIMM MAarHUTHOIO IOJIA. 3aKOH IIOJHOTO TOKa. SIBieHue
EKTPOMAarHUTHOM HWHAYKUMU. SIBICHME CaMOMHIOYKIMM W B3aUMOMHAYKUMHU. DBuXpeBble TOKH.
Tpanchopmaropbl. DHeprusi MarHMUTHOTO TOJNisi. MarHuUTHBIE CBOMCTBa BemiectBa. [lpmpoma mua- u
napamarsetusma. Ilepemenssiii Tok. 3akoH Oma i nepeMeHHbIX TOKOB. OCHOBHBIE IIOJIOKEHUS TEOPHUH
Makcsemia. [lIkana 3€KTpOMarHUTHBIX BOJIH.

Ne7 BoainoBasi ontuka: Muarepdepenmus ceera. Judpakuus ceera. [Ipuniun [oiirenca-dpenens.
Hudpakmuonnas pemerka. [lomspusanus cBeta. EcTeCTBeHHBIM W TOJSPU30BaHHBIA CBeT. SIBieHUE
JBOMHOTO JIydenpesnomieHus. 3akoH Mantoca. 3akoH bprocrepa.

Ne§ KpanroBasi onmrmka: KsanToBass mnpuposa wusnydeHus. TemaoBoe U3Iy4eHHE M €ro
XapaKTepUCTUKHU. 3aKOHbl M3JIy4eHHUs aOCOJIIOTHO  YEepHOro Tena. YiabTpaduoneroBas KaTacTpoda.
®otoanekrpuueckuii 3 dext. Bunbt potordpdexra. PoTo37€MEHTHI.

Ne9 Artomuas ¢usuka: Mogenu aroma Tomcona u Pesepdopna. Ombit Pesepdopma mo
paccenBaHMIO yacTull, JIMHEHHBIN crieKkTp aroma Boxopona. O6o6mennas popmyna bamsmepa. [ToctynaTs
bopa. Cnekrp atoma Bogopona no bopy. KoprnyckysisspHO-BOIHOBOM Jyaau3M CBOWCTB BELLECTBA, TEOPHUS
Jlyn ne Bpoiins, mudpakuus smnekTpoHoB. COOTHOIICHHE HeOmpeesieHHOoCcTel. BoHoBas (GyHKIUS U ee
CTaTUCTUYECKUN cMbIca. YpaBHeHue lllpenmnrepa. ATOM BOJOpoJa B KBAaHTOBOM MEXAHMKE; CIIEKTP
Bojopoaa; npuHiun [laynu; pacnpeneneHue 3J€KTPOHOB B aTOME IO COCTOSIHUSAM. KBaHTOBBIE UncIa.

Nel0 ®dusuka TBepaoro resaa: [lonsaTue o 30HHONM TEOPUM NTPOBOAMMOCTH TBEPABIX TEII; IEICHUE
TBEPAbIX TEJ Ha METAJUIbl, OJYNPOBOJHUKN U AUDJIEKTPUKU C MO3ULMHU 30HHOW TEOpHM; COOCTBEHHas U
IIpUMECHass  MPOBOJUMOCTb  IOJYNIPOBOJHUKOB;  TEMIEpaTypHas  3aBUCHUMOCTb  IPOBOJUMOCTH
MOJIYIPOBOJIHUKOB. KOHTakT JBYX METaylIOB MO 30HHOW TEOpUHU; TEPMOAIEKTPUUYECKUE SIBICHUS U UX
npuMeHeHue (sBieHue 3eedeka, sBienue [lenvThe, sBrnenre ToMcoHa); BBIMPsAMIIEHHE HA KOHTaKTe METall-
MOJIYNIPOBOJHUK.  KOHTAaKT  ANEKTPOHHOIO M JBIPOYHOTO  IOJYNPOBOJHUKOB  (p-N mepexon);
MOJTYIIPOBOJTHUKOBBIE BBIIPSIMUTENN; OCOOEHHOCTh BOJIETAMIIEPHBIX XAPAKTEPUCTUK MOIYIMPOBOJIHUKOBBIX
JMOJI0B; MPUHIUI padOThI MOIYIPOBOJIHUKOBOIO TPUOAA.

Nell DuiemenThl pu3ukn aToMHOro siapa: CocraB aTOMHOTO sapa. MaccoBoe U 3aps10BOE YUCIIO.
JlepexT maccel M 3HEprus cBs3u aapa. COuH fapa U €ro MarHUTHBIA MOMEHT. SlnepHble cuiibl. SnepHbie
peakuuu. SnepHas peakuus neneHus. SnepHas peakuus cUHTe3a. PaqnoakTUBHOCTS.

4.3 JlabopaTtopHbie padoThI

Ne JIP Ne HaumenoBaHue 1a60paTopHBIX paboT Kozr-s0
paszzena 4acoB

100 1 BBopnas naboparopHas pabora 4

1 Bpaienue TBepioro tena BOKpYr HEIOABUKHOW OCH. 2
135 1 Wzyuenne abCOMOTHO yNpyroro u abCOMOTHO HEYTIPYTOTO YAAPOB. 2
103 1 M3mepenre MOMEHTa WHEPIMHA TBEPABIX TEJI METOJIOM KPYTHIBHBIX KOJICOAHHA. 2
109 2 HccnenoBanue ABIKEHUI MasgTHHKA MakcBeina. 2
119 3 Omnpenenenue oTHOMIEHUs TerioeMKocTH ra3a C, / Cy MeTozioM annabarnde- 2

CKOT'O pacIIupeHHs

121 3 Omnpenenenune koddduimenra Bsi3koctu metogom CTokca. 2
200 4 BBonas naboparopnast pabora 2
204 4 N3mepenne eMKOCTH KOHJAEHCATOPOB. 2
201 4 M3ydeHre pa3BeTBICHHBIX 3JEKTPUICCKHUX HETeH. 2
202 4 W3mepenne compoTUBIECHUS METOIOM MOCTa Y MHCTOHA. 2




Ne JIP Ne HaumenoBanue 1a00paTopHBIX paboT Kor-s0
paznena 4acoB
210 6 N3ydenne B3auMoIeHCTBHS DJIEKTPUUECKUX TOKOB. 2
224 7 OrpeieNieHHUe BOJIHBI CBETOBO BOJIHBI ¢ TIOMOIIBIO TH(DPAKIIHOHHON PEIICTKH. 2
229 7 Nzydenue nHTEphEPEHIINYU CBETA. 2
311 9 W3ydenne criekTpa HCIyCKaHUs aTOMa BOAOPOJa 2
Uroro: 32

4.4 IlpakTUyeckne 3aHATHA (CEMUHAPDI)

No Koi-Bo
No 3ansTus Tema
paszena 4acoB
1 1 Mexanuueckoe fpmwkeHre. KnaemMaTnka mocTymaTeabHOTO IBMKCHHUS MaTe- 2
PHATBHOM TOUKH. 3aKOHBI COXPAHCHUSI.
2 1 KunemaTtuka BpalaTeslbHOrO JABMXKEHHUS MaTepUabHOM TOUYKH. JIMHaMMKa 2
BpAIIaTEeILHOTO IBIKEHUS TBEPIOrO TEIa.
3 4 Pabota cun anekrpocraTudeckoro nois. [loTeHnmanbHas sHeprus 3apsjia 2
B 9JIEKTPOCTATUIECKOM MM0JIe. DICKTPOSMKOCTh MMPOBOHHUKA.
4 5 3akon Owma. PaGota ¥ MOIIHOCTH JJIEKTPUUECKOTO TOKA. 3aKOH 2

Jlxoyns-Jlenna. 3akon Oma 1iIsi HEOAHOPOJHOTO y4yacTKa IICIH.
[TpaBuna Kupxroga

5 7 HNurtepdepentusa ceera. dudpakums cBera. JudpakmumonHas pe- 2
metka. [lonspusanus csera. 3akoH Maitoca. 3akon bproctepa. Un-
TepdepeHIus MOoISIPU30BAHHOTO CBETA.

6 8 KBantoBas npupona uznydeHusd. TennoBoe HU3Iy4YEHHE U €ro Xa- 2
PAKTEPUCTUKU. 3aKOHBI U3Ty4€HUs aOCONOTHO 4epHoro tena. do-
TO3JIEKTpUIECKUH 3 PeKT.

7 8 Monenu aroma Tomcona u Pesepdopaa. Onsir Pesepdopna mo pac- 2
CEMBaHMIO YacTull, JINHEHHBIN criekTp atoMa Bogopoaa. O6001eH-
Hast popmyna banemepa. Iloctynarel bopa. Cnektp aroma Bogopo-
Ja o bopy. KBantoBbIe uncia.

8 10 CocrtaB aromHoro sjapa. MaccoBoe u 3apsaoBoe uucio. Jlepekr 2
Macchl W SHeprusi cBs3M siapa. CMH sjipa U €ro MarHUTHBINA MO-
MEHT. SlnepHble cuibl. SInepHble peakuuu. SaepHas peakiuus aene-
Hus. flnepHas peakuys cuHTe3a. PaqnoakTHBHOCTS.

Hroro: 16

5 Y4yeOHO-MeTOAMYECKOE 00ecnedyeHue TUCIUILINHDI
5.1 OcHoBHas quTEpaTypa

1. CaBeabes, U. B. Kypc oomeii pusuxu [Tekcr]: yaeObnoe nocobue / M. B. CaBenbes.- 5-¢ us .,
uchp. - Cankr-IletepOypr : Jlanb, 2011. - (Jlyumue knaccuueckue yueoHukn). - ISBN 978-5-8114-1206-8.
T. 1: Mexanuka. - 2011. - 352 c.: un. - [Ipenm. yka3s.: c. 334-336.- ISBN 978-5-8114-1207-5.

2. CaBeabes, U. B. Kypc o6ueii ¢pusnkn [Tekct]: yueOnoe nocodue / M. B. CaBenbeB.- 5-e u3.,
uctp. - Cankr-IlerepOypr: Jlanp, 2011. - (JIyummue knaccndeckue yaeOnukn). - ISBN 978-5-8114-1206-8.
T. 2: DnexrpuyecTtBo u MarHeTusM. - 2011. - 343 c.: un. - [Ipwmi.: c. 327-339. - [Ipeam. yxkas.: c. 340-342.-
ISBN 978-5-8114-1208-2.

3. CaBeabes, U. B. Kypc o6ueii ¢pusnkn [Tekct]: yueOnoe nocodue / M. B. CaBenbes.- 5-e u3f.,
uctp. - Cankr-IlerepOypr : Jlaus, 2011. - (JIyumme xnaccudeckne yueOHukH). - ISBN 978-5-8114-1206-8.
T. 3: Moaexkyasipuasi pusuka u repmoauHamuka. - 2011. - 209 c.: mi. - [pun.: c. 201-206. - [Ipeam.
ykas.: ¢. 207-208.- ISBN 978-5-8414-1209-9.

4. Caseabes, U. B. Kypc o6meii ¢puszunku [Tekcr]: yaeOHoe nocobue / U. B. Capenbes.- 5-¢ u3s.,
uctp. - Cankr-IlerepOypr : Jlanp, 2011. - (JIyumme knaccuueckue yueonukn). - ISBN 978-5-8114-1206-8.



T. 5: KBanroBasi onTuka. ATomHas ¢pusuka. ®usuka TBepaoro reja. ®usuka aTOMHOI0 s1APa u dJie-
MeHTapHbIX yacTui. - 2011. - 384 c.: un. - [Ipeam. ykas.: c. 364-368.- ISBN 978-5-8114-1211-2.

5. Tpodpumona, T.!. Kypc ¢pusuxu [Tekct]: yaeOHOE TOCOOHUE 11 HH)KEHEPHO-TEXHUYECKUX CIIe-
nUampHOCTEH BhIcUX yueOHbIX 3aBeneHuii / T.U. Tpopumona. — 20-e u3z., crep.- MockBa: Akaaemus,
2014. — 560 c.: un.- (Beicmiee npodeccuonanbHoe oOpasoBanue).- [Ipeam. ykas.: c. 537-549. — ISBN 978-5-
4468-0627-0.

6. CamocTosiTe;IbHAsI pa0oTa ¢ Y4eOHBIM TEKCTOM 0 (pu3HKe [DIEKTPOHHBIN pecypc] : MpaKTh-
kyM / M. A. Kydepenko; M-Bo oOpa3oBanus u Hayku Poc. deneparuu, depep. roc. 010pKeT. 00pa3oBar.
yupexxaeHue Boicil. oopazoBanus "OpenOypr. roc. yH-1" - OpenOypr : OI'Y, 2016. - 127 c. - 3aru. ¢ TUT.
skpana. -Adobe Acrobat Reader 6.0 - ISBN 978-5-7410-1444-8. - Pexxum poctyna:
http://artlib.osu.ru/web/books/metod_all/10216 20160505.pdf

5.2 lonmosiHuTEIbHAS JIUTEPATYPA

1. [IpakTUKyM 10 CaMOCTOSITEILHOMY PELLIEHUIO 3a7ady C METOANYECKUMHU YKa3aHUSIMU [ DJIEKTPOH-
HBIN pecypc] : yueOHOe mocodue i CTYICHTOB, 00yUYaIoIUXCsl IO MPOrpaMMaM BBICHIET0 00pa30oBaHUs 1O
HanpasieHusM noarotoBku 12.03.04 buorexundeckue cucrtemsl U TexHogoruu 1 04.03.01 Xumus / 0. A.
I'magsimena, B. B. ['yupkoB; M-Bo oOpa3zoBanus u Hayku Poc. @enepanuu, ®enep. roc. OwomkeT. 06pazo-
BaT. yupexkJeHHE BhICHI. oOpasoBanms "OperOypr. roc. yH-T". - U. 1. MexaHuka. - DJICKTPOH. TEKCTOBHIE
nau. (1 ¢aiin: 2.36 M6). - Openoypr : OI'Y, 2016. - 139 c. - 3arn. ¢ TuT. 5kpana. -Adobe Acrobat Reader 6.0
- ISBN 978-5-7410-1595-7.. - Ne roc. perucrparuu 0321700749. - Pexum jgocryma:
http://artlib.osu.ru/web/books/metod_all/32415 20161201.pdf

2. JIabopaTOpHBIi MPAaKTUKYM IO Terutou3mke [DNeKTpoHHBIN pecypce] : yueOHoe mocodue / A. T
YerBepukoBa [u 1p.]; M-Bo obOpa3zoBanusi u Hayku Poc. ®@epepanuu, ®enep. roc. Oromker. odpazoBar.
yupexaeHnue Beicl. npod. odpazoBanus "OpeHOypr. roc. yH-T". - DIeKTpoH. TeKCTOBbIe naH. (1 ¢aiin: 1.65
MO). - Openoypr : OI'Y, 2014. - 109 c. - 3arn. ¢ tuT. 3kpana. -Adobe Acrobat Reader 6.0 - ISBN 978-5-
7410-1223-9. - Pexxum gocryma: http://artlib.osu.ru/web/books/metod _all/6348 20141106.pdf

3. 3yyenne 3aKOHOB MeXaHWKM: Mertoaudeckue ykaszanus / E.B. Ilpetkosa, E.B. Bonkos, I'.C. SIkynos;
OpeHOyprckmii  TOC. VH-T. —  OpenOypr: ory, 2015. - 48 c. Pexum  mocryma:
http://artlib.osu.ru/web/books/work_all/8231 20150629.pdf

4. CoopHUK 3ama4 ¥ BOmMpocoB 1o ¢usuke [Tekcr] : yueOHOE MOCOOWE sl CTYICHTOB-HHOCTPAHIIEB,
00yJarommxcsi Ha MOATrOTOBUTENBHBIX (pakynpTeTax Bblcnx yueOHbIX 3aBezeHuit / H. H. Bepaepesckas, C. II.
Eroposa.- Crep. u3a. - Mocksa : Anbsiac, 2017. - 296 c. : uin. - [pun.: c. 203-216. - Cnos.: ¢. 217-295. - ISBN 978-5-
00106-071-9.

5.3 llepuoauyeckue u3IaHUA

1. BecrHuk HaHOTexHONOrMd : KypHanr. - MockBa : OOO '"I'porex", 2021,
https://dlib.eastview.com/browse/publication/85730/udb/12
2. Nature Physics : sxypnai. - Nature Journals; 2022, https://www.nature.com/nphys/ .

5.4 UnTepHeT-pecypcsbl

2. http://elementy.ru/lib/lections - Bwupgeo3anucu M TEKCTOBBI MaTepHall MyOJHYHBIX JICKIHA
U3BECTHBIX YYCHBIX MUPA.

3. http://mipt.ru/ - caiir MocKkOBCKOTO (U3UKO-TEXHHYECKOTO HMHCTHUTYTa (TOCYIapCTBEHHBIH
YHUBEPCUTET).

4. http://www.imyanauki.ru/ - Yuensie nuzodperarenu Poccuun

5. https://universarium.org/catalog.ru/ - Ou-naita riatgopma: «Yuusepcapuym», Kypcs, MOOK:
«KnroueBble uaen GU3NKm».

6. Bectauk MockoBckoro YHUBEPCUTETA. Cepus 3. dusuka. AcTpoHOMUS
https://biblioclub.ru/index.php?page=journal_red&jid=615491
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5.5 IIporpammHoe o0OecnedeHue, npodeccuoHajbHble 0a3bl JAHHBIX M HH(OPMANMOHHBbIE
CIIPABOYHbIE CHCTEMbI

1. Onepanuonnas cucrema PEJ] OC!

2. Tlaker oducHbIx npunoxenuit LibreOffice?

3. IlporpaMmHast cuctema JJisi OpraHu3aliy Bujeo-koHpepenu-csa3u Webinar.ru

4. Koncynbrantlliroc [DneKTpoHHBIH pecypc]: JIEKTPOHHOE MEPUOANYECKOE M3JIaHUuEe CIpaBOYHAs
npaBoBas cucrema. / Pazpaborunk 3A0 «Koucynbrant [Inrocy, [1992-2023]. — Pexxum octyna K cucreme
B cetu OI'Y st yeranosku cuctembl: \\fileserverI\'CONSULT\cons.exe.

5. http://edu.garant.ru/garant/study/ - Uurepuer-Bepcust TAPAHT-O0pa3zoBanue, Cucrema TAPAHT
JUIS CTYJIEHTOB, aCIUPAHTOB U MpernoaBaresiei

6. ABTOMaTH3MpOBaHHAs MHTEpAaKTUBHAs cucTteMa cereBoro tectupoBanus - AUCCT (3apeructpu-
poBana B POCIIATEHT, CBuaerenbCcTBO O TOCYJApCTBEHHON perucTpaiuu nporpammel mis 9BM
Ne2011610456, npaBoobnanarens — OpeHOYprckuii TOCYJapCTBEHHBIN YHHBEPCUTET), PEXKHM JOCTyMHa -
http://aist.osu.ru.

6 MaTepI/laﬂbHO'TeXHI/I‘leCKOC odecrneuyeHue AUCHHUIIIMHBI

VYuebHble ayJUTOPUU Ul HPOBEIEHUS 3aHATHH JIEKIMOHHOTO THIIA, CEMMHApPCKOro THMA, Ui
IIPOBEJCHUSI TPYIIOBBIX U HWHAMBUAYAJIBHBIX KOHCYJbTAIMM, TEKYIIEro KOHTPOJS M NPOMEXYTOYHOU
aTTeCcTalluu.

AyIUTOpHH OCHAIICHBI KOMIUIEKTAMH YYCHHYECKONH MeOeH, TEXHHUYECKUMH CPEICTBAMHU O0yUCHHS,
CITy’KalllUMU JUIs TIpeJIcTaBlIeHus yueOHol nHdopMauy 60b1I0NH ayAUTOPUH.

[lepeueHp MaTepUATBbHO-TEXHUYECKOTO OOECreueHus, HEOOXOIUMOTO Ul peau3aliil IporpaMMBI
OakanaBpuaTa, BKJIOYaeT B ceOs naboparopuu: «MexaHuKa U MOJEKyJspHas pu3nuka», «DJIEeKTPUUECTBO U
MarHeTusm», «Onrtuka», «ATOMHas W sijepHas (puU3MKa» OCHALICHHBIE J1a0OpaTOpPHBIM O0OPYIOBAHUEM,
IUIaKaTaMu, TabaunaMu GU3NYECKUX BEJTUYUH.

[TomerieHust At CaMOCTOSATEIBHOM pabOThl 00YYarOIINXCS OCHALICHBI KOMITBIOTEPHOM TEXHUKOH C
BO3MOYKHOCTBIO MOJKIIOYEeHUs K ceru "HHrepHer" M obecriedeHHeM JOCTyHna B 3JIEKTPOHHYIO
nH(popManmoHHO-00pa3oBaTenbHYI0 cpeay OI'Y.

! Jis Pabounx crannmii B penakuun «CtaHmapTHas»

2 Bxirouaer B ce0st TEKCTOBBIN TpoLecCOp Ul BeeX BUIOB JokymentoB Writer, taGnuunsiii nporeccop Calc, mporpammy st
co3maHusl Tmpe3eHTanui |Mpress, BeKTOpHBIH TpadUdecKuil pelakTop UIS CO3MaHus OJIOK-cxeM W nuarpamm Draw, pemakrop
¢dopmyn Math, kommoHeHT, IpeHA3HAYEHHBIN I CO31aHus 0a3 JaHHbIX Base.
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