Muno6pHayku Poccun

DenepanbHOE rocyIapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICITIETO 00pa3oBaHUs
«OpeHOyprekuii rocy1apcTBeHHbI YHUBEPCHTET

Kadenpa pusuku u meToauku npenoaaBanus GU3nKu

PABOYAS ITPOTPAMMA
JUCHUIJIMHBI
«b1./].b.12 Quzuxay

YpoBeHb BhICIIEro 00pa3zoBaHus
BAKAJIABPUAT

HanpaBneHHe IIOArOTOBKH

09.03.02 Huopmauuonnvie cucmembl U mMexHoI02uu
(KO 1 HAMMEHOBAHHUE HAIIPABJICHHUS [TOJIrOTOBKH )

Cucmemnas UHIHCEeHEePUA U uuqbpoeumuuﬂ uHCbODMCluZ/lOHHblx npouyeccos
(HaMMeHOBaHKE HAMPABICHHOCTH (TIpodIIst) 00pa30BaTENBHON MPOrPAMMBI)

KBanuduxarms
baxanasp

dopma o0yueHus
Qunas

I'ox HaGopa 2021

1792268



PaGouas nporpamMma Jucuuiuinabl «51./1.B. 12 @usuxa» pacCMOTPEHA H YTBEPXK/ICHA HA 3acelaHuH
Kadeapsl

KaQegga QHBHKH U METOJAMKH IPEI0AaBaHuA QPBHKH

Haumerosarue xageopet

npotokon Ne 6 or"/" Q/ 208/

3asenyromwii Kapenpoi /
Kadeapa bu3HKH ¥ METOIMKH MpEnoaaBaHus dmmxn A.Tl'. YeTBepukoBa

HauMerosanue Kageopui noonucs u(])poeka noonucu
Henoanumenu: '
cT. npenojasareis Kadheapsl PuMIID Ay I'. C. SIkymoB
00ANHCHOCb noonucs pacuugposxa noonucu
N
00nACHOCTD noonucs pacuugposxa noonucu
COI'JTACOBAHO:

IIpesncenarens METOWYECKOH KOMHCCHH MO HANpPaBJICHHIO 11 al;f)‘:?BKPI
09.03.02 MudbopMaIlMOHHBIE CHCTEMBI H TEXHOJIOTHH 7//

Sokapesor HA.
KOO HAUMEHOSAHUE u 4
3aBeyIOMmMil OT/ICTIOM Komnnexrozs%naytmoﬁ GUOIHOTEKH /
H.H. Buraimmesa / W

Auynas noomucs © [/ pacuugposxa noonuci’

V1o1HoMOYeHHBIH 10 KayecTBy (hakyasTera /

A. JI. CtpekasioBcKast
AUYHAR NOOMUCH e ',/ ' pacuwgposxa noonucu

Ne perucrpanun

© SIxkynos I'. C. 11.0., 2021
© 0rvy, 2021




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

eanb (eaH) OCBOCHMS JUCIATUIMHBI:

UMETh MPEJICTaBIEHNE 00 OCHOBHBIX (PM3MUYECKUX 3aKOHAX; METOJIaX pelIeHus 3314 1o Kypcy
oOmelt (pU3MKK; O TPUHIMIAX TOCTAHOBKH (PU3MUECKOT0 SKCIIEPUMEHTA; O METOAaX pacyeTa IMorpenrHo-
cTel mpu 00paboTKe pe3yabTaTOB AKCIIEPUMEHTA.

3agaun:

—HM3yYCHHUE 3aKOHOB OKPYXAIOIIETO MUPA B UX B3aUMOCBSI3H;

—oBnajcHue (PyHTaMEHTATHbHBIMU IPUHIIAIIAMU U METO/IAMHU PEIICHUSI HAYYHO-TEXHUYECKHX 3a7a4;

- (hopMUPOBAHNE HABBIKOB 1O MPUMEHEHHIO MOJIOKECHUN PyHIaMEHTAIbHON (DU3UKU K TPaMOTHOMY Hay4-
HOMY aHAJIM3y CUTYyaIMi, C KOTOPbIMU OaKaaBpy MPUETCS CTATKHUBATHCS MPU CO3JaHUH WM UCIIOIb30-
BaHUHM HOBOM TEXHUKH U HOBBIX TEXHOJIOTHIL;

- OCBOCHHME OCHOBHBIX (PM3WYECKHMX TEOPHH, MO3BOJISIONIUX ONMUCATh SIBJICHUS B MPHUPOJE, U IMPEACIOB
MPUMEHUMOCTH 3TUX TEOPUH JJIs PEIICHUSI COBPEMEHHBIX M MEPCIICKTUBHBIX MPOGECCHOHATBHBIX 3a/1a4;

—dopMuUpOBaHUE y CTYIEHTOB OCHOB €CTECTBEHHOHAYYHON KapTHHBI MHUPA;

—O03HAKOMJIEHHUE CTYICHTOB C HCTOPUEN U JIOTUKOW Pa3BUTHUS (PU3UKH U OCHOBHBIX €€ OTKPBITUH.

2 MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Jucnunnuza oTHOcUTes K 6a30Boit yactu 6ioka [l «{ucuurinHbl (MO )>»
[TpepexkBU3UTHI QTUCHUILTUHBL: Omcymcmayom

[ToctpekBu3utel  auctmiumbbl:  b1./[.B.3  Bezonachocms  owcusneoesmenvrocmu, b1.J[.B.1
Opeanuzayus 21eKmMpOHHO-8bIYUCIUMENbHBIX MAWMUH U CUCTEM

3 TpeGoBanus Kk pe3yjabTaTaMm 00yUeHUs MO TUCIUIJINHE

Hpouecc HU3YyUYCHUS JUCHUIIJIMHBI HAITPABJICH HaA (bOpMI/IpOBaHI/Ie CJICAYIOIIUX PE3YJIbTATOB 06y‘IeHI/I$I

[Inanupyemble pe3ynbTaThl
oOyueHus 0 TUCIUILINHE,

Koxn u HanmeHoBaHue Kon u HanMeHoBaHME HHAMKATOpa
(bopMUpyEeMBIX KOMIETEHIINH JOCTUKEHHS] KOMITETEHIIUU XapAKTCPHIYIOTIUIC STallbT
(dbopMupOBaHUS
KOMIIETCHIIUI
OIIK-1 Cnocoben mpumensite |OIIK-1-B-1 Ilpumensier 3Hanus ¢puznueckux |3HaTh:
€CTECTBEHHOHAY4YHbIE U NPUHIUIOB (PYHKIIMOHUPOBAHUS (GyHaaMeHTalbHbIE 3aKOHBI
oOIIeH)KEHEPHbIE 3HAHUS, AIIEKTPOHHO-BBIUNCIUTEIbHBIX MAIlIUH OpPUPOABI U OCHOBHBIE
METO/Ibl MATEMATHYECKOIO ¢usnyeckue  3aKOHBl B
aHaJIM3a U MOJIEJTUPOBaHUS, o0nactu MEXaHHKH,
TEOPETUYECKOTO U TEPMOJUHAMUKH,
AKCIIEPUMEHTAJILHOTO ANIEKTpUYECTBA u
HCCIIEIOBAHMSI B MarHeTusma, ONTHKH H
npo¢eCcCuOHATBHON aTOMHOU (pU3UKH.
NESTENIHOCTH Ymern:

UCIIOJIb30BaTh (PU3MUECKHE
3aKOHBI  JUJIl  pELICHMS

MPAKTUYECKUX 3a71a4,
MIPUMEHSET 3HAHUSA
(uznyeckux [IPUHIIUATIOB
(O YHKIIMOHUPOBAHUS

SJICKTPOHHO-BBIYUCJIUTCIIBHBIX

3



[Tnanupyemsble pe3ynbTaThbl
o0y4eHUs 10 TUCITUTLINHE,

Kon n HaumeHoBanue Kon u HaumMeHoBaHuE MHIUKATOPA
. XapaKTEPUIYIOIIHUE ITAMbI
bopMUPYEMBIX KOMIETCHITHIA IOCTHIKEHUS KOMIIETEHIINU (popMHpOBaHUS
KOMIIETEHIINHI
MalllnuH.
Baajaerb:

HaBBIKAMU MPAKTUYECKOTO
PUMEHEHHS 3aKOHOB
(bu3uKU 1715 pereHust
npodeccHOHaTIbHBIX 3a/1au.

4 CTpyKTYypa U collepKaHue TUCUUILINHBI
4.1 CTpyKTypa IUCHUATINHBI

OO0mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 6 3a4eTHHIX enuHull (216 akaieMUUeCKUX 4acoB).

TpynoemMkocTs,
Bun paboTst aKaJIeMMYECKHUX YacoB
1 cemectp BCETO
OO0mas Tpy10éMKOCTh 216 216
KonTakTHas padora: 81,25 81,25
Jlextum (JI) 34 34
[Tpaktuueckue 3ansatus (I113) 22 22
Jlaboparopusie pabotsr (JIP) 24 24
Koncynpranuu 1 1
ITpomesxyTouHas arrecranus (3a4eT, SK3aMeH ) 0,25 0,25
CamocrosiTesibHas padora: 134,75 134,75
- camonodzomoska (npopabomxa u no8moperue N1eKYUoHH020 Mamepuaid u
Mamepuana y4eOHUK08 u y4eOHbIX nocooull;
- N0020MOBKA K 1a00PAMOPHLIM 3AHAMUAM,
- H0O2OMOBKA K NPAKMUYECKUM 3AHAMUSM.
Bua nToroBoro KOHTpoOJIs (3a4eT, IK3aMeH, 1H( ¢ epeHNPOBAHHBIN JK3aMeH
3a4er)

Pasaenm AUCHUILIMHBI, U3y4aCMbIC B 1 CEMECTPE

KommuectBo yacos
Ne HaumenoBanwue pa3einon ayuTopHad BHeay/I.
paznena BCETO pabota

T 113 | Jip paborta
1 dusznueckrue 0OCHOBBI MEXAHUKH 6 4 6 28
2 MexaHudeckue KojaeOaHusI U BOJTHBI 2 2 8
3 MonexkynsipHasi GU3UKa 1 OCHOBBI 2 2 2 14

TEPMOTUHAMUKHN

4 DIeKTpOCTaTHKA 4 2 2 16
5 TTOCTOSIHHBIN AIIEKTPUIECKUIN TOK 2 2 2 10
6 DIIEKTPOMATHETU3M 4 2 2 12
7 BoanoBas onTuka 2 2 2 10
8 KBaHTOBas ontuka 2 2 2 8
9 ATtomHas usuka. 4 2 2 10




KonmuectBo yacos
Ne HaumeHnoBanwue pa3eiion aymropHas BHeay/I.
paznena BCETO pabora aGoTa
a3 |ap | P
10 dusmKa TBEPAOTrO Tea 4 - 2 12
11 OneMeHTh! (U3MKK aTOMHOTO si/Ipa 2 2 2 8
Hroro: 216 34 | 22 | 24 136
Bcero: 216 34 | 22 | 24 136

4.2 Cogepxanme pa3iejioB IUCHUNINHBI

Nel duznyeckne 0CHOBbI MeXaHUKHU: MexaHnuyeckoe JBUkeHue. KnnemaTuka octynareabHoro u
BpAILaTEIbHOIO JABW)KCHHS MAaTEPUAIBHOM TOYKM. /IMHAMMKa MaTepHallbHOM TOYKU. MexaHuka TBEpAOro
Tena. 3aKOHbl COXpPAHEHWsS HMITYJIbCA, MOMEHTa HMITYJIbCA, MEXAaHMYECKOW H3HEepruu. MexaHudecKui
MPUHIMI OTHOCUTEIBbHOCTU. DiemeHThl CTO.

Ne2 Mexanuyeckue KoJsie0aHUsI M BOJHBI: ['apMoHMueckuil ocumuistop. Maremarnueckuit u
¢uznueckuit MasTHUK. CBOOOJHBIE U BBIHYXJAEHHBIE KojeOaHus. CloKeHue rapMOHMUYECKUX KoJieOaHuil.
VYpaBuenue Oerymeii BomHbl. Pa3oBas U rpymmoBas ckopocTs. MHTEepdepennms BoiH. CTOsSUME BOJHBI
Konebanus cTpyHBI.

Ne3  Mouekyasipiass  (u3uka M OCHOBbI  TepMoauHaMuku:  CTaTUCTHUECKUH U
TEPMOJMHAMMYECKMIA METOIbl HcciaenoBaHusA. OCHOBHOE YPAaBHEHHE MOJEKYJISIPHO-KHMHETUYECKOH TEOpHUU
uaeabHBIX Ta3oB. Temmeparypa. bapomerpudeckas hopmyna. MakcBeIOBCKOE pacrpeielieHue MOJIEKYIT 110
ckopocTsiM. BHyTpenHss sHeprust. Uncio creneneit ceobonsl. [lepoe Havano tepmoanHamuku. [Ipumenenue
MEPBOr0 Havajia TepMoAuHAMuKH K wu3omporeccam. Kpyrosoi mnpouecc. Llukn Kapno m ero KIIJ mis
UJEATBbHOIO raza. JHTPOIUA U €€ CTaTUCTUYECKOE TOJIKOBaHWE. Bropoe Havano tepMoauHaMuku. PeanbHble
raspl. YpaBHeHue Ban-nep-Baansca. I30TepMsbl peanbHOro rasa.

Ne4  DuektpocraTuka: OieKTpocraThyeckoe rmoje. Pabora cuil  3JI€KTpOCTaTUYECKOrO  IMOJISL.
HanpsoxkeHHOCTh M MOTEHIMAN 3JIeKTpocTaThyeckoro nosst. [ToTok BekTopa HampspKEHHOCTH 3JIEKTPUUYECKOTO
oJIsl.  DJIEKTPOEMKOCTh IpoBoaHuKa. KonnpeHcaropsl. [lapamiensHoe M IOCIENOBAaTENIbHOE COCIUHEHUE
KOH/IeHCaTopoB. [ I0THOCTE 3HEprUM 3JEKTPOCTATUYECKOTO MOJIS.

NeS ITocTOSIHHBIN JIEKTPHYECKHH TOK: YCIIOBUS CYLIECTBOBAHHUS IOCTOSIHHOIO Toka. Cuia Toka,
IUIOTHOCTb TOKA. DJIEKTPOABIIKYIIAs CUJIa UCTOYHMKA TOKa. 3akoH OMma. ConpoTHBiIeHNE TPOBOAHUKOB. 3aKOH
Owma Ui HEOJHOPOJHOrO ydacTka Lenu. PaboTa M MOLIHOCTH AJIEKTPHUUYECKOTo TOKa. Pa3BeTBICHHBIE LETH.
[IpaBuna Kupxroga. DnekTprueckuii TOK B pa3IMuHbIX CpPeaax.

Ne6 Jnexkrpomarnerm3m: MarnutHoe nose. 3akoH buo-Casapa-Jlamuiaca m ero nmpumeHeHWe Ui
pacueTa MarHUTHBIX IOJIEl. B3aUMOJEWCTBHE MPOBOJHMKOB ¢ TokoM. Cuia Ammepa. BUXPEBOIl XapakTep
MarHuTHoro mnoss. L{upKynsnus BEeKTOpa MHIYKIMH MAarHUTHOTO MOJIS. 3aKOH IIOJIHOTO TOKa. SIBieHue
ANEKTPOMAarHUTHOM WHAYKUMHU. SIBJI€HHE CaMOMHIAYKIMM W B3aUMOMHAYKUMHU. Buxpesble TOKH.
Tpancdopmaropsl. DHepruss MarHUTHOro mojsi. MarHuTHble CBOMCTBa BemiectBa. l[Ipupona ama- u
napamarHetusMma. Ilepemenssiit Tok. 3akoH Oma Ui IepeMeHHBIX TOKOB. OCHOBHBIE MOJIOXEHUS TEOPUU
Makxkcsemna. [lIkana 371€KTpOMarHUTHBIX BOJIH.

Ne7 BosiHoBasi ontuka: Murepdepenuus cseta. udpakuus cseta. [Ipunuun I'roiirenca-dpenens.
Hudpakiuonnas pemerka. [lonspusanus cBeta. EcTecTBeHHBIM W MOJISIPU30BaHHBIA CcBeT. SIBieHUe
JBOMHOTO JIydenpenomieHus. 3akoH Maimoca. 3akoH bprocrepa.

Ne§ KpanroBasi onmrmka: KsanToBass mnpuposa wusnyueHus. TemioBoe W3Iy4eHHE U €ro
XapaKTEPUCTUKUA. 3aKOHBI M3Iy4CeHHs] aOCONIIOTHO  YEepHOTO Tena. YibTpaduoieroBas KaracTpoda.
dotoanekrpuueckuii 3¢ pext. Bunsr hpotordpdexra. PoTOITEMEHTHI.

Ne9 Aromuas ¢uszuka: Mogemn aroma Tomcona u Pesepdopma. Omeir Pesepdopaa mo
pacceuBaHMIO yacTull, JInHelHbIl ciekTp atroma Bogopoaa. O6obmenHas dopmyna bansmepa. Iloctynarer
bopa. Cnektp aroma Bomopona no bopy. KopnyckynsipHO-BOTHOBOM Iyajiu3M CBOMCTB BEIIECTBA, TEOPHUS
Jlyn ne bpoitnsa, nudpaxius snextpoHoB. CooTHOIIEHHE HeolpeneneHHocTel. BonnoBas QyHkus u ee
CTaTUCTUYECKNU cMbIca. YpaBHeHue [llpenunrepa. AToM BOIOpOJa B KBAHTOBOM MEXAHHKE; CIEKTP
Boziopoaa; nmpuHuun [laynu; pacnpeneneHue 3J€KTPOHOB B aTOME IO COCTOSIHUAM. KBaHTOBBIE yHCIa.



Nel() ®usuka TBepaoro reqaa: [loHsTHe O 30HHOW TEOPUU MPOBOJAMMOCTH TBEPABIX TEN; NCJICHUE
TBEPABIX TEJ Ha METAJUIbl, MOJYNPOBOJHUKNA U AUDJIEKTPUKU C MO3UIMHU 30HHOW TEOpHH; COOCTBEHHas U
IIpUMECHAas  NPOBOJUMOCTb  IOJIYIPOBOJHUKOB;  TEMIEpaTypHas  3aBUCUMOCTb  IPOBOAMMOCTH
MOJIYITPOBOJXHUKOB. KOHTaKT ABYX METAJJIOB IO 30HHOM TEOPHM; TEPMODJIEKTPUUYECKHE SIBICHUA M X
npuMeHeHue (sBienue 3ee0eka, siBjaeHue [lenpThe, aBienre ToMcoHa); BRINPSAMIEHNE HA KOHTAKTE METAJLI-
MOJNyNnpoBOMHUK. KOHTAKT  ANEKTPOHHOIO M JBIPOYHOTO  MOJIYIPOBOAHUKOB  (p-N  mepexon);
MOJTYIIPOBOTHUKOBBIE BBIIPSIMUTENN; OCOOCHHOCTh BOJITAMIIEPHBIX XapPAKTEPHUCTUK MOIYINPOBOIHUKOBBIX
JIMOJIOB; MPUHIUI paOOThI MOIYIPOBOJIHUKOBOTO TPUOAA.

Nell DuiemenThl (puzuku atomHoro sigpa: CocraB aTOMHOTO spa. MaccoBoe U 3aps10BOE YUCIIO.
JledexT mMaccel ¥ dHeprus cBs3u Aapa. COuH AApa U ero MarHUTHBI MOMEHT. SliepHbie cuibl. SaepHbie
peakuuu. SnepHas peakuus aejaeHus. SnepHas peakuus CuHTe3a. PanoakTUBHOCTD.

4.3 JlabopaTopHble padoThbI

Ne Kon-Bo
Ne JIP HaumenoBanue 1abopatopHbIX padboT
pasnena 4acoB
100 1 BBonnas nmaboparopHas pabota 2
1 Bpamenue tBepaoro temna BOKpyr HENOABUKHOM OCH. 2
135 1 N3ydenne abCOTIOTHO YIIPYTOro M aOCOMOTHO HEYIIPYTOr'O YIapOB. 2
103 1 N3mepenne MOMeHTa MHEPIIUU TBEP/BIX TE€J METOJAOM KPYTUIIBHBIX 2
KoJeOaHuH.
109 2 HccnenoBanue ABmxeHNs MasTHUKA MakcBeluia. 2
119 3 2
Omnpenenenue oTHoLeHUs TemioeMkocTu ra3a Cp / Cy MeToioM ana-
0aTUYECKOTO pacIIupeHust
121 3 Onpenenenve kodpdunueHTa Bs3koctd meroaoM Crokca. 2
204 4 N3mepenne eMKOCTH KOHIEHCATOPOB. 2
201 4 N3ydeHue pa3BeTBICHHBIX JIEKTPUUECKUX IIETIEH. 2
224 7 OrmpesienieHre BOTHBI CBETOBOM BOJIHBI C TOMOIIBIO JU(GPAKIIMOHHON 2
peLeTKH.
229 7 W3yuenue naTeppepeHIm cBeTa. 2
311 9 M3ydeHne cnekTpa HCIyCKaHusl aTOMa BOIOpoAa 2
Uroro: 24

4.4 IlpakTuyecKkue 3aHATHUS (CEMHHAPBI)

No Kom-Bo
Ne 3aggTus Tema
paszena qacoB
1 1 Mexannueckoe nBruxkeHre. KnuHeMaTnka nocTynarenbHOro ABHKEHUS 2

MaTepraIbHON TOUYKH. 3aKOHBI COXPaHEHHUS.

2 1 Kunematnka BpamiaTelbHOTO JABWKEHUS MaTepUanbHOW Touku. Jlu- 2
HaMUKa BpaIaTeIbHOTO JIBUKEHHSI TBEPIOTO Tea.

3 3 OCHOBHOE YpaBHEHHUE MOJIEKYJISPHO-KMHETUUYECKON TEOpUHU HJICANIb- 2
HBIX Ta30B. BHyTpeHHss sneprus. Yucno creneneit cBobopl. [lepoe
HA4yaJl0 TepMoauHaMuKH. [IpuMeHeHne nepBoro Hayajla TepMOAVHA-




Ne Kon-Bo
Ne 3ansTus Tema
pasnena 4acoB
MUKH K n3ornporeccam. Kpyrosoii nipouecc. [ukn Kapuo u ero KIIT/]

JJIA UACAJIBHOI'O ra3a. 3HTpOHI/I}I U €€ CTaTUCTHYSCKOE TOJIKOBAHHUE.

4 1-3 KonTponbhas padora 2

5 3akon Owma. Pabora m MOIIHOCTH 3JIEKTPUYECKOTO TOKA. 3aKOH 2
[xoynsa-Jlenna. 3akon Oma Jyisi HEOJHOPOJHOTO Yy4YacTKa IIEMH.
ITpaBuna Kupxroda

6 4-6 KonTponbras pabota 2

7 7 WNurepdepentiusa ceera. udpakums cBera. Judpaxkmuonnas pe- 2
mietka. [lonspusanus ceera. 3akon Maitoca. 3akoHn bproctepa. MH-
TepdhepeHns NOIIPU30BAHHOTO CBETA.

8 8 KBanToBas npupona uzinydeHus. TersaoBoe M3JIydyeHHE U €ro xa- 2
PaAKTEPUCTUKU. 3aKOHBI U3TY4YEeHHUsI a0COMIOTHO uepHoro Tena. do-
TORJICKTPUIECKUH YD (DEKT.

9 8 Mopnenu atoma Tomcona u Pezepdopaa. Onbit Pezepdopaa mo pac- 2
CCHBAHUIO YacTHil, JIMHEHHBIN crieKTp aTomMa Boxopoaa. O600meH-
Has popmyna bansmepa. [locrynatel bopa. Criektp atoma Bojopo-
Ja no bopy. KBantoBble yncia.

10 10 CocraB aromHoro sapa. MaccoBoe u 3apsgoBoe uucio. Jledexr 2
Macchl U 3Heprusi cBs3M sapa. CuH sipa U €ro MarHUTHBIA MO-
MEHT. SnepHble cuibl. fnepHble peakuuu. SnepHas peakuus nemne-
HUs. SlnepHas peakius cuHTe3a. PaqroakTHBHOCTD.

11 KonrposbHas paborta 2

Hroro: 22

5 YyeOHO-MeTOAMYECKOE 00ecTIeYeHHe TUCIUIIIMHBI
5.1 OcHoBHas auTEpaTypa

1. CaBeanes, U. B. Kypc oomeii puzuxu [Tekcr] : yuedHoe mocodbue / M. B. CaBenbes.- 5-¢ u3f.,
ucnp. - Cankr-IlerepOypr : Jlans, 2011. - (JIyumme xnaccudeckne yueOHukn). - ISBN 978-5-8114-1206-8.
T. 1 : Mexanuka. - 2011. - 352 c.: un. - [Ipeam. yka3.: ¢. 334-336.- ISBN 978-5-8114-1207-5.

2. CaBeanbes, U. B. Kypc oomeii pusuxkn [Tekcr] : yaeOHnoe mocobue / M. B. CaBenbeB.- 5-¢ u3.,
ucnp. - Cankr-IlerepOypr : Jlans, 2011. - (JIyumme xnaccudeckne yueOHukn). - ISBN 978-5-8114-1206-8.
T. 2 : DaexkrpudecTtBo U MmarHeTusMm. - 2011. - 343 c.: un. - [Tpw.: c. 327-339. - [Ipenm. yka3s.: c. 340-
342.-1SBN 978-5-8114-1208-2.

3. CaBeanes, U. B. Kypc oomeii pusuxknu [Tekcr] : yaeOnoe mocobue / M. B. CaBenbes.- 5-¢ u3g.,
uctp. - Cankr-IlerepOypr : Jlans, 2011. - (JIyumme xnaccudeckne yaeOHuKH). - ISBN 978-5-8114-1206-8.
T. 3 : MoJiexyasipHas ¢pusnka u repmoauHamuka. - 2011. - 209 c.: un. - [pun.: c. 201-206. - [Ipenm.
ykas.: ¢. 207-208.- ISBN 978-5-8414-1209-9.

4. Caseasbes, U. B. Kypc o0meii gusuxnu [Tekcr] : yuebnoe nocodue / 1. B. CaBenbes.- 5-€ u3.,
ucnp. - Cankr-IletepOypr : Jlanb, 2011. - (Jlyumue knaccuueckue yueoHukn). - ISBN 978-5-8114-1206-8.
T. 5 : KBanToBas ontuka. AtomMHast pusnka. Pusuka Teepaoro rena. ®u3nka aTOMHOIO SIAPA M dJie-
MeHTapHbIX yactul. - 2011. - 384 c.: un. - [Ipeam. ykas.: c. 364-368.- ISBN 978-5-8114-1211-2.

5. Tpodpumona, T.!. Kypc ¢usuxu [Tekct]: yaeOHOE mOCOOHE 151 HH)KEHEPHO-TEXHUYECKUX CIIe-
uanpHoCTeH BhicuX yueOHbix 3aBenenuit / T.U. Tpodumonsa. — 20-e uzn., crep.- MockBa: Akanemus,
2014. — 560 c.: un.- (Beicmiee npodeccuonanbHoe oOpazoBanue).- [Ipeam. ykas.: c. 537-549. — ISBN 978-5-
4468-0627-0.



6. Jleryra, C. Kypc ¢pusuku: ontuka [D1eKTpoHHBIN pecypc] : yaeOHOe mocoOue st CTYIACHTOB
MH)KEHEPHO-TEXHUYECKUX HampasieHuid noarotosku / C. Jleryra, A. Yakak ; MuHncTepcTBO 00pa3oBaHuUs U
Hayku Poccuiickoii @eneparuu, @enepaabHoe rocy1apcTBEHHOE O010KeTHOE 00pa30BaTEIbHOE yUpexkKie-
HUE BBICIIETO NMpodeccruoHanbHOro oopasobanusi «OpeHOYprekuil rocy1apcTBEHHBIN YHUBEPCUTET», Pu3n-
yeckuil pakynpTet. - OpenOypr : OI'Y, 2014. — Pexxum nocrymna:
http://biblioclub.ru/index.php?page=book_view&book_id=259245.

5.2 JlonosiHuTEIbHAS JINTEPATYpa

1. Uponos, N.E. ®u3zuka makpocucrem. OcHoBubie 3akonbl [Tekcr] /U.E. Uponos.- 2-e u3nm.,
nor. — M.: Jlabopatopus 6a3oBbix 3Hanwmid, 2001.- 208 c.: un.- ISBN 5-9308-089-2.

2. Uponos, U.E. BosnoBbie nmpouecchl. OcHoBHBIE 3aKk0HBI [TekcT] : yueb. mocodbue st By30B/
N.E. Uponos.- M.: ®usmaraurt: JIB3; CI16.: Hesckuit Auanexr, 2001.- 256 c.: un.- bubmumorp.: ¢.239-253. -
ISBN 5-93208-031-0.

3. Uponos, L.E. KBanToBass ¢usuka. OcHOBHbIEe 3aKOHBI. : yued. mocobue mns By3os/ W.E.
Hponos.- M.: JTaboparopust 6a3oBbix 3Hanui, 2001.- 272 c.: mi.- ISBN 5-93208-055-8.

4. Boako, I'' M. O0bemHble HaHOMAaTepuabl [Tekct]: yueOHOe mocoOue aJisi CTYACHTOB,
oOyuaromuxcsi 1Mo cnenuanbHocTu "ABTOMOOMIIe- U TpakTtopocTpoeHue" / I'. M. BonkoB. - Mocksa :
KuoPyc, 2013. - 168 c. : mi. - bubmmorp.: c. 159. - [Ipw.: ¢. 160-164. - I'nmoccapwmii: ¢. 165-168. - ISBN 978-
5-406-03188-9.

5. Jleryra, C. H. Kypc ¢usuku. Onruka [Tekct|: ydeOHoe mocoOHWe [UIsi CTYICHTOB,
o0yyJaromuxcs Mo nporpaMmaM BbICIIETO MPO(eCcCHOHANTBHOTO 00pa30BaHUs MO0 MHKEHEPHO-TEXHUUECKUM
HanpasieHussM noarotoku / C. H. Jleryra, A. A. Yakak; M-Bo oOpa3oBanus u Hayku Poc. ®@enepanum,
®enep. roc. 610KET. 00pazoBaT. yupexaeHue Boicil. mpod. oopazoBanus "OpenOypr. roc. yH-T", Dus. dax.
- OpenoOypr : Yausepcurer, 2014. - 365 c. : un.; 22,7 ned. 1. - bubmmorp.: c. 346-347. - Tlpun.: c. 348-364. -
ISBN 978-5-4417-0434-2.

5.3 llepuoauyeckue U3IaHUA

1. U3Bectusi PAH. Cepus ¢pusnyeckas: xxyprair — M.: APCMU, 2010. - Ne 1-4, 6-12.

2. OnTuka u aa3epHasi pusuka: pedepaTuBHbIN KypHaT: BbII. cBoa. Toma. — M.: BUHuTU, 2010.
Ne 1-3.


http://biblioclub.ru/index.php?page=book_view&book_id=259245

5.4 UnTepHeT-pecypchl

1. http://fizika.ru/ - Caiit mjst mpemnogaBareeii GU3NKHU, YUAIIUXCS U UX POJAUTEIICH.

2. http://elementy.ru/lib/lections - Bwupgeo3amuicu ¥ TEKCTOBBI MaTepuaa MyOJIMYHBIX JICKIMN
M3BECTHBIX YUCHBIX MHUDA.

3. http://mipt.ru/ - caiit MOCKOBCKOTO (U3UKO-TEXHHMYECKOTO HMHCTUTYTa (TOCYIapCTBEHHBIH
YHUBEPCHUTET).

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

5. https://universarium.org/catalog.ru/ - On-naitn miardopma:_«Yuusepcapuym», Kypce, MOOK:
«KiroueBbie uyen QU3NKI.

5.5 IlporpammHoe obOecnedeHue, npodeccuoHaJbHble 0a3bl JAHHBIX M HH(OPMANMOHHBbIE
CIIPABOYHbIE CUCTEMbI

1. Omnepanuonnas cucrema Windows (B pamkax nurensnontoro cornamenus OVS-ES obecnieuen
BeCh KOMIbIOTepHBIN napk OI'Y).

2. [Ilaker mactonbpHbix npuiaoxkeruit Microsoft Office (Word, Excel, PowerPoint) (B pamkax nuiieH-
3uoHHOro corjamenus OVS-ESoGecnieuen Bech kommbroTepHbli napk OI'Y) mist mOATOTOBKH TEKCTOBBIX
JOKYMEHTOB, 00pa0OTKH IKCIIEPUMEHTAILHBIX PE3Y/IHTATOB U JICMOHCTPAIIUU TIPE3CHTAIINN.

3. Springer [DnexkTpoHHBIH pecypc] : 6a3a JaHHBIX HAYYHBIX KHHT, )KYpHAJIOB, CIIPAaBOYHBIX MaTepHa-
noB / kommnanus Springer Customer Service Center GmbH . — Pexxum noctyna : https://link.springer.com/, B
snokansHoM cetu OI'Y.

4. Koncynbrantllntoc [DneKTpoHHBIH pecypc]: 3JIeKTpOHHOE NMEepPUOAMYECKOe H3/IaHUE CIpaBOY-
Has npaBoBas cuctema. / Pazpadorunk 3A0 «Koncynbrant [Imtocy, 2016. — PesxuMm gocTtyma K cucteme B
cetu OI'Y s ycranoBku cuctemsl: \\fileserverI\ICONSULT\cons.exe

5. Libre Office — cBoOO0IHBI OPHUCHBIN MaKeT MPOrpaMM, BKIFOUYAIOIIUI B Ce0s1 TEKCTOBBIN U TaOIHY-
HBIH pelaKTOPbI, PEAAKTOP MPE3CHTALMNI U Ipyrue OPpHUCHBIC TPHUI0KEHHSL.

6 MaTepuajibHO-TeXHHYECKOe ol0ecnedeHne JUCHUNINHBI

CrneunanbHble TOMEIIEHNS IPEACTaBISIOT 000l yueOHbIe ayUTOPUH I IPOBEACHUS 3aHITUN JIEK-
LMOHHOTO THUIIA, 3aHATUA CEMUHAPCKOI0 THUIMA, TPYNNOBBIX U MHAUBUAYAJIbHBIX KOHCYJIbTALUU, TEKYILETO
KOHTPOJISI U TPOMEXKYTOUHOM aTTecTaliu, a TaKkKe MOMEIIEHUs Ui CaMOCTOSTENIbHON paboThl U MOMelle-
HUS JJIs XpaHeHUs U MpoduiakTHdeckoro obcmyKuBaHus ydeOHOTO oOopynoBaHus. I[loMerneHus ykowm-
IJIEKTOBAHbI CIIEHUATM3UPOBAHHON MEOEeIbl0 M TEXHUYECKUMHU CPEACTBAMU OOYYEHHS, CIYKAIlUMHU JUIsS
npecTaBieHus yaeOHoM nH(opManuu OOIBIION Ay AUTOPHH.

Jlns npoBenieHUs 3aHATUH JIEKIIMOHHOTO TUIIA MpeJiararoTcsi Habophbl 1EMOHCTPAIMOHHOTO 000py/I0-
BaHUA W y4eOHO-HATJISAHBIX MTOCOOUH, 0OecreunBaroie TeMaTHIeCKIe WIUTFOCTPAIlUU, COOTBETCTBYIOIINE
pabourM y4eOHBIM MTPOrpaMMaM JUCIUIUINHBI.

[lepeueHr MaTepUAbLHO-TEXHUYECKOTO OOECIedYeHHs, HeOOXOIUMOT0 ISl peau3alud MPOrPaMMBI
OakayiaBpuaTa, BKJIIOUaeT B ce0s 1abopaTopuu: «MexaHuka U MoJieKylsgpHas ¢usnka», « JJIEKTPUUECTBO U
MarLetusm», «OnTuka», «ATOMHas U sjiepHas (U3MKa» OCHAIICHHBIE JTaOOPATOPHBIM O0OPYIOBAHHUEM,
MJIaKaTaMu, Ta0IuIaMu GU3NIECKUX BEITHYMH.

[TomemeHust A7k caMOCTOSATENbHONH PabOTHl 0OYYAIOMIMXCSI OCHAIICHBI KOMIBIOTEPHOUW TEXHHUKOW C
BO3MOJKHOCTBIO TOAKIIOUEHUS K ceTh "MHTepHeT" 1 obecnedeHrneM I0CTymna B 3JIEKTPOHHYIO HH(MOpMAIU-
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http://fizika.ru/
http://elementy.ru/lib/lections
http://mipt.ru/
http://www.imyanauki.ru/
https://universarium.org/catalog.ru/
https://link.springer.com/
file://///fileserver1/!CONSULT/cons.exe

OHHO-00pa3zoBaTenbHyI0 cpexy OI'Y.

OOyuarommmMcst  obecriedeH AocTyn (yIajdeHHBIM MOCTYI), B TOM YHCJIE€ B ClIydae MPUMCHCHHS
QJICKTPOHHOT'O 06y‘-IeHI/ISI, JUCTAHIIMOHHBIX O6pa30BaTeJH>HLIX TCXHOHOFHﬁ, K COBpPCMCHHBIM
npodeCCHOHAIbHBIM 0a3aM JaHHBIX W HH()OPMAIMOHHBIM CIPAaBOYHBIM CHCTEMaM, COCTaB KOTOPBIX
OIIPCACIIACTCS B pa60q1/1x mporpamMmax JUCHUIINIMHBI U TOAJICIKUT C)KCTOJHOMY O6HOBH€HI/IIO.
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