Muno6pHayku Poccun

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

Kadenpa pusuku u meToauku npenoaaBanus GU3nKu

PABOYAS ITPOTPAMMA
JUCHUIJIMHBI
«b1./].b.16 Quzuxay

YpoBeHb BhICIIEro 00pa3zoBaHus
BAKAJIABPUAT

HanpaBneHHe IIOArOTOBKH

15.03.01 MawunocmpoeHnue
(KO 1 HAMMEHOBAHHUE HAIIPABJICHHUS [TOJIrOTOBKH )

060DV00661HM€ U MEXHOJI02USL NOBbIUEHUS USHOCOCMOUKOCHU U 80CCMAROGICHUE 0emAalel MAuUH U

annapamoe

(HanMeHOBaHNE HAIPABIEHHOCTH (IPodHIIs) 00pa30BATENIBHOI IIPOrPaMMBI)

KBanuduxamus
bakanaep

®opma 00yueHust
3aounas

I'ox nabopa 2024

2136986



PaGouas nporpamma auctunmunst «57. /05,16 Qusuxa» pacemorpena u YTBEPAKICHA HA 3aCEAaHHH
kadenpsi

nporokon Ne 6 or" 22 " 02 _2024r.

3anenyromuﬁ xacpexpon

......

mwnmmmdnopu nodnucy pacmu 7
Henonnumenu: ﬁ /
Houent T.W.Iuckapésa
DOANHOCHTS nONTICH cuitighponka nodmuey
DAUNHEEM OO Pocwupossa noducy
COT'JIACOBAHO:
[peacenarens MeToanueckoil KOMHCCHH MO HAITPABJICHHIO NOArOTOBKH
(SO M , Fhuik B
KOO0 HOUMENOBINIE RIYHGR RGUCY ' noonucy
/ 3aseayonmit oraenom popm thporna u nayuHol 06paboTkH JOKYMEHTOB
H.H.Ll%_/d A. Otepricececcee fobor
TUNHAR ROdnuCs pomw .
Ynonsomouenibii no kauectsy dakyisrera ﬁ 4
x A Jl.Crpexanosckas
Aavncon nadm% PaCHiuiposed nodnucy
Ne peructpanmn

© TMuckapésa T.HU., 2024
© Oory, 2024



1 Iean v 327241 0CBOEHUS AUCHUILIHHBI

ean (1esm) OCBOCHUS AUCITUTIUHBI:

MOATOTOBKA OakajiaBpa, COYETAIOMIET0 MIMPOKYH (YHIAMEHTAIBHYIO HAYYHYIO M MPAKTHYCCKYIO
MOATOTOBKY, YMEHHE MPOBOJUTH TEOPETUUYECKUE U IKCIEPUMEHTAIbHBIC MCCICAOBAHMUS U HUCIOJIb30BATh
(bu3UYecKre 3aKOHBI B CBOEH NMPOQEeCCHOHAIBHON nesTeabHOCTH. Pr3nKa Kak Hayka o0 OOIMX 3aKOoHaX
MPUPOABI JISKUT B OCHOBE HM3YUCHHUS OOIIETEOPETUYCCKUX M CIEIUANBHBIX TEXHUYCCKUX JIUCIIUTLINH.
3HaHue (U3UKA HEOOXOAUMO JIJIsl YCTICITHOW pabOThl B KOJUIEKTUBAX C MPEICTABUTEISIMH €CTECTBEHHBIX U
TEXHUYECKUX HAYK, HH)KCHEPAMU U TEXHUKAMH.

3agaun:

YCBOCHHE OCHOBHBIX TMPEJACTaBICHUN O Martepud, ¢opMax U crocobax e€ CylecTBOBaHUS;
03HAKOMJICHHE CO CTPYKTYPOM OCHOBHBIX KaTeropui (pU3MyecKux 3HAHHWKM (3aKOHOB, THUIIOTE3, MOJEJEH),
SI3BIKOM U METOJIaMU (DU3HKH; BBISICHCHHE Ha KOHKPETHBIX MPUMEpaxX OpraHUYeCKOU CBS3H MEXKIY (DH3UKOM,
MaTEMaTHKOU U BRIYMCIIMTEIIFHON TEXHUKOM.

2 MecTo TUCHUILUINHBI B CTPYKTYype 00pa3oBaTe/IbHOM MPOrpaMMbl

Jucnunnuna oTHocuTes K 6a30Boit yactu 6oka [l «Aucuumiuael (MOTyn)»
[TpepexBU3UTHI JUCHUILTUHBL: Omcymcmayom

[ToctpekBu3uThl nucuuiuiuubl: b1./[.5.25 Onexmpomexnuxa u ochoswvl snekmpouuxu, bl.J{.5.26
Hopmuposanue mounocmu 6 mawunocmpoenuu, b1.J[.5.27 Obopyoosanue agmomamuzuposanHoco
MawunocmpoumenvbHo2o npouzeoocmea, bl1.J[.5.29 Mamepuanogedenue u mexHoio2us COBPEMEHHbIX U
nepcnekmuenvlx mamepuanog, b1.J[.B.2 Ocnogvl meopuu mpenus, USHAUWUBAHUS U MPUOOMEXHUYECKUe
ucnvimanus

3 TpeGoBanus k pe3yjabTaTaMm 00y4YeHUs M0 TUCHUILINHE

[Iponecc n3yyeHHs QUCUUIUIMHBI HATIPABJICH Ha (pOpMUPOBaHUE CIETYIONIUX PE3YIBTATOB 00 yUCHHS

[Inanupyemble pe3ynabTaThl
o0y4eHus o AUCLUILINHE,
Koxn u HanmeHoBaHue Kon u HanMeHoBaHME HHAMKATOpA
(bopMUpyeMBIX KOMIETEHIINH JOCTUKEHHS] KOMITETEHIIUU XAPAKTEPHSYIOTIIE STATIbL
dbopmupoBaHus
KOMITETEHINI
OIIK-1 Cnocoben npumensits |OIIK-1-B-1 3HaeT ocHOBHBIE 3HaTh:
€CTECTBEHHOHAY4YHbIE U €CTECTBEHHOHAY4YHbIE 3aKOHOMEPHOCTH B ¢byHIaMeHTalIbHbIE 3aKOHBI
OO0IIenH)XEHEpHbIE 3HAHUS, npodeccuoHaIbHOM chepe IIPUPOJBI U OCHOBHBIE
METO/bI MATEMATHYECKOTO OIIK-1-B-2 ®opmynupyert 3agauy (bu3nyecKue 3aKOHbI B
aHaJIM3a U MOJICIMPOBAHUA B |[Ipo(hecCHOHAIbHON cdepbl Ha POpPMaTIbHOM | 00JaCTH MEXaHUKH,
npodeccnoHanbHOMN A3bIKE €CTECTBEHHOHAYYHBIX U TEPMOJUHAMUKH,
JEeSTEIBHOCTH OOIIeNHKEHEPHBIX 3HAHUN ANIEKTPUYECTBA U
OIIK-1-B-3 Pemraet 3amaun MarHeTu3ma, Ol- TUKU U
npodecCHOHATIBLHOMN J1eTETLHOCTH C aTOMHOH (PU3UKH.
HCIIOJIb30BAaHUEM €CTECTBEHHOHAYYHbBIX U Ymern:
0O0IIeNHKEHEPHBIX 3HAaHUH, METOJI0B IPUMEHSATH pusnueckue
MaTeMaTHUYeCKOT0 aHaJIn3a U MOJIETUPOBAHUS | 3AKOHBI JIJIS1 PELICHHS
IIPAKTUYECKUX 3ajad.
Baapers:
HaBbIKaMU IPAaKTHUYECKOTO
MIPUMEHEHHUSI 3aKOHOB
bu3UKH.




4 CTpyKTYypa U coJepKaHue JUCUUIIIHHbI

4.1 CTpyKTypa IMCHUATINHBI

OO01mast TpyA0€MKOCTh TUCIUTLIMHBI COCTaBsAeT 12 3aueTHbIX earHHUIl (432 akaIeMUYECKUX Yaca).

TpynoeMKoCTb,
Bun paboter aKaJIeMIYECKHUX 9aCOB
1 cemectp 2 ceMecTp 3 cemecTp BCETO
O0mas Tpy10€MKOCTH 108 144 180 432
KonrakTHasi pa6ora: 14,5 13,5 13,5 41,5
Jlexuuu (JI) 6 6 4 16
[Tpaxtrueckue 3ansatus (I113) 4 4 4 12
Jlabopartopusie paboTs (JIP) 4 2 4 10
Koncynbranuu 1 1 2
[TpomexxyTounas arrectarus (3a4eT, SK3aMEeH) 0,5 0,5 0,5 1,5
CamocrosiTesibHas padoTa: 93,5 130,5 166,5 390,5
- BbINOJIHEHUE KOHMPOIbHOU pabombl + + +
(KonmpP),
- camonoo2omoska (npopabomia u 40 60 70 170
nosmopeHue 1eKyuoOHH020 Mamepuaia u
Mamepuana y4eOHUK08 U y4eOHbIX NocoOull;
- 10020MOBKA K 1a00PAMOPHLIM 3AHSAMUSIM, 30 40 50 120
- 10020MOBKA K NPAKMUYECKUM 3AHAMUIM 23,5 30,5 46,5 100,5
Buja nToroBoro KOHTpoJIs (3a4eT, IK3aMeH, 3auyer IK3aMeH IK3aMeH
auddepeHUpoBaHHBIN 3a4eT)
Paznensl qucuuIUIMHBL, H3y4aeMbie B 1 cemectpe
KonmyectBo yacos
Ne HaunmenoBanue paszaennos ayAutoprai BHEAy/l.
pasnena BCETO pabota
T 13 | 1P pabota
1 ®dusnyecKkue OCHOBBHI MEXaHUKU 46 2 2 2 40
2 MexaHnuyeckue KoyueOaHus ¥ BOJTHBI 23 2 1 20
3 MoutekynsipHast (PU3MKa ¥ OCHOBBI 39 2 1 2 34
TEPMOUHAMUKHU
Utoro: 108 6 4 4 94
Pazensr qUCIMIUTNHEL, U3ydaeMbIe B 2 ceMecTpe
KomnnuectBo yacos
Ne HaumenoBanwue pa3aenon ayAutopras BHeay/I.
paszznena BCETo abota 6
1|3 [ | PO
4 DIEKTpOCTaTHKA 26 2 1 1 22
5 [TocTOSIHHBIN NEKTPUUYECKUI TOK 32 1 1 30
6 ONEKTPOMAarHeTu3mM 54 2 1 1 50
7 BonHoBas ontuka 32 1 1 30
Uroro: 144 6 4 2 132
Pasnensl AUCIHTIINHBI, H3ydaeMble B 3 ceMecTpe
No KommuecTBo gacoB
pasena HaumenoBanwe pa3aenon Beero ayJMTOpHAs BHEay/I.
pabora paborta




J | I3 | JIP
8 KBanToBas onTuka 95 1 2 52
9 AtomHas pusnka. usuka TBEpOTO TENIA 61 2 1 2 56
10 OeMeHThl (PU3UKH aTOMHOTO sijipa 64 1 1 2 60
Utoro: 180 4 4 4 168
Bcero: 432 16 | 12 | 10 394

4.2 ConepxxaHue pa3/iesioB IUCHUNIHHBI

Nel dusuyeckne 0CHOBBI MeXaHUKHU: MexaHnnueckoe JBHkeHHe. KnHeMaTnka 1mocTynareabHoro u
BpAILATEJIBHOTO JABH)KCHUS MAaTEPUAIbHOM TOYKHU. /[MHamuka maTepuanbHOM TOYKU. MexaHHWKa TBEPIOIo
Tena. 3aKOHBl COXPAaHEHWS HMITYJIbCa, MOMEHTa HMITYJIbCa, MEXaHHUYECKOHM JHEPruH. MeXaHU4eCcKHi
IIPUHLIMIT OTHOCUTENBHOCTH. DnemeHTsl CTO.

Ne2 Mexanuuyeckue KoJe0aHWsi U BOJIHbI: ['apMOHUYECKHU OCHUIUIATOp. MaTeMaTu4eckuil u
¢uznueckuil MmasTHUK. CBOOOJHBIE U BBIHYXKACHHBIE KojeOaHus. CloKeHne TapMOHHYECKUX KOoJeOaHUil.
VYpaBHenue Oerymeil BonHbl. Da3oBas M rpymnmoBas ckopocTb. MHTepdepenuns BosH. CTosuue BOJIHBI.
Konebanus cTpyHBI.

Ne3  Mouekyasippass  ¢u3nka M OCHOBbI  TepMoauMHAMuUKH:  CraTucThueckuid  u
TEPMOJIMHAMUYECKUIA METO/bl HuccienoBaHus. OCHOBHOE YpPaBHEHUE MOJEKYISIPHO-KMHETUYECKOH Teopun
uaeanbHbIX ra3oB. Temmnepatypa. bapomerpuueckas popmyna. MakcBenI0BCKoe pacipeieeHue MOJIEKYJI 110
ckopocTsiM. BHyTpenHsis sHeprust. Uncio creneneit cBobonsl. [lepoe Havano tepmoanHamuku. Ilpumenenue
MEPBOr0 Havajia TepMoAMHAMUKH K wu3omporeccam. Kpyrosoi mnpouecc. Lukn Kapno m ero KIIJ mis
UJEATBbHOIO ra3a. JHTPONUA U €€ CTaTUCTUYECKOE TOJIKOBaHWE. BTopoe Havano TepMoauHAMuKU. PeanbHble
rasel. YpaBHeHue Ban-nep-Baansca. MI3o0TepMsbl peanbHOro rasa.

Ne4  DuektpocraTuka: OieKTpocraThyeckoe rmoje. Pabora cuil  3JI€KTpOCTaTUYECKOrO  IMOJISL.
HanpspxkeHHOCTh M MOTEHIMAN 3JIeKTpocTaThyeckoro noss. I1oTok BekTopa HanpsKEHHOCTH 3JIEKTPUYECKOTO
oJIs.  DJIEKTPOEMKOCTh IpoBonHuKa. KonnpeHcaropsl. [lapamiensHoe M IOCIENOBAaTENIbHOE COCIUHEHUE
KOHJIeHCaTopoB. [ I0OTHOCTE 3HEprUM 3JEKTPOCTATUYECKOT'O MOJIS.

NeS ITocTOSIHHBIN JIEKTPHYECKHH TOK: YCIIOBHUS CYILIECTBOBAHUSA MOCTOSHHOIO ToKa. Cuia Toka,
IUIOTHOCTb TOKA. DJIEKTPOABIIKYIIAsl CUJIa UCTOYHUKA TOKa. 3akoH OMma. ConpoTHBiIeHHE TPOBOAHUKOB. 3aKOH
Owma Ui HEOJHOPOJHOro ydacTka Lenu. PaboTa W MOLIHOCTH AJIEKTPHUUYECKOTO TOKa. Pa3BeTBICHHBIE LEH.
[IpaBuna Kupxroda. D1eKTpruuecKuii TOK B pa3IMUHBIX Cpeax.

Ne6 Jnexkrpomarnerm3m: MarnutHoe nosne. 3akoH buo-Caapa-Jlamuiaca m ero nmpumeHeHUe Ui
pacyeTa MarHUTHBIX IOJIEl. B3aUMOJEWCTBUE MPOBOJHUKOB C TOKOM. Cuia Ammepa. BUXPEBOH XapakTep
MarHuTHoro mnoss. L{upkynsnus BeKTOpa MHIYKIUMM MAarHUTHOIO IOJIA. 3aKOH IIOJHOTO TOKa. SIBieHue
ANIEKTPOMAarHUTHOM MWHAYKUMHU. SIBJI€HHE CaMOMHIAYKIMM W B3aUMOMHAYKUMHU. BuxpeBbie TOKH.
Tpancdopmaropsl. DHepruss MarHUTHOro mojs. MarHuTHble CBOMCTBa BemlectBa. llpupoma aua- u
napamarHetusMma. Ilepemenssiii Tok. 3akoH Oma Ui nepeMeHHBIX TOKOB. OCHOBHBIE IMOJIOXKEHUS TEOPHUU
Makxkcsesuta. [lIkana 31€KTpOMarHUTHBIX BOJIH.

Ne7 BosiHoBasi ontuka: Matepdepenuus cseta. Judpakuus csera. [Ipunuun I'toiirenca-dpenens.
Hudpakiuonnas pemerka. [lonspusanus cBeta. EcTecTBeHHBIM W NOJSIPU30BaHHBIM CcBeT. SIBieHUe
JBOMHOrO Jydenpenomienus. 3akoH Mantoca. 3akoH bprocrepa.

Ne§ KpanroBasi onmrmka: KsanToBass mpupona wusnydeHus. TelioBoe MW3Iy4eHHE U €ro
XapaKTEPUCTUKUA. 3aKOHBI M3IY4eHHMs] aOCONIOTHO  YEepHOTO Tena. YiabTpaduoseroBas KaracTtpoda.
dotoanekrpuueckuii adext. Bunsl potordpdexra. PoTo371€MEHTHI.

Ne9 Atomuas ¢puzuka. @uznka TBepaoro teaa: Monenu atoma Tomcona u Pesepdopna. OnbiT
Peszepdopna mo paccenBanuio yactul, JIuHeHHbIM crnekTp atoma Bojpoponaa. O6oOmienHas Qopmyna
bansmepa. Iloctymarel bopa. Cnektp aroma Bomopoma no bopy. KopnyckynsipHO-BOTHOBOM Igyaliu3M
CBOMCTB BemecTBa, Teopus Jlyn e Bpoitns, nudpaxius 31exTpoHoB. COOTHOIIEHHE HEONPEIeIeHHOCTEH.
BonnoBas ¢yHk1us u ee craructuyeckuil cMmbici. YpaBHenue llpenunrepa. AToM BoJopo/ia B KBaHTOBOM
MEXaHMKE; CIEKTp Bojopona; npuHuun llaynu; pacnpeneneHue 31€KTPOHOB B aTOME MO COCTOSIHHSIM.
KBanroBbie uncna. [loHsTue o 30HHON TEOpUU MPOBOAMMOCTH TBEPABIX TEN; JIEJICHHUE TBEPABIX TN Ha
METaJUIbl, MOJYNPOBOJHUKUA M JUAJIEKTPUKHU C TO3WIUH 30HHOW TEOpUHU; COOCTBEHHAass M MpHUMECHas
MPOBOAMMOCTh MOJYIPOBOAHUKOB; TEMIIEpPATypHas 3aBHUCHUMOCTb IPOBOJUMOCTH TMOJIYINPOBOIHUKOB.
KoHTakT 1ByX METaJJIOB 110 30HHOM TEOpUU; TEPMOIIEKTPUUECKUE SIBICHUS U UX NPUMEHEHHE (SIBICHHE
3eeOeka, siBineHue Ilenbrbe, siBieHHMEe ToOMCOHA); BBINPSAMIIEHME HA KOHTAKT€ METAJUI-NOJYNPOBOIHUK.
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KOHTaKkT 53JI€KTPOHHOTO ¥  JBIPOYHOTO MOJIYHNPOBOJHUKOB (p-N  mepexon); MOJyNpOBOJHUKOBBIE
BBINPSIMUTENIN; OCOOCHHOCTh BOJIBTAMIIEPHBIX XapaKTEPUCTHK IMOJTYHIPOBOJHUKOBBIX HOAOB; HMPUHIMII
paboThI MOJIYIPOBOAHUKOBOTO TPUO/A.

Nel0 DnemenTnl Gpusukn atoMHoro sapa: CoctaB aTOMHOIO szipa. MaccoBoe U 3apsI0BOE YHCIIO.
Hedext maccel u sHeprus cBszu aapa. CruH spa U €ero MarHUTHBIA MOMEHT. SlnepHbie cuilbl. SlnepHble
peakuuu. SnepHas peakuus neneHus. SnepHas peakuus cCuHTe3a. PaqnoakTUBHOCTS.

4.3 JIaGopatopHbie padoThI

No JIP Ne HaunmenoBanue nabopatopHbix paboT Koz-so
paznena 4acoB
1 1 BBojgHas pabota. D1eMEHTHI TCOPHH OHJZIGOK u o0paboTka 2
PE3yJIbTaTOB U3MEPEHUH.
3 3 Onpenenenne otHomeHus TermoeMkoctu Cp/Cv MeTozoMm 5
a71abaTUYEeCKOro PacIIuPEHHUS.
7 4 M3yuenue pa3BeTBICHHBIX JICKTPUUECKUX LICTIEH 1
9 6 V3mepenue 37eKTpOABMKYIIEeH CHIIbl ICTOYHHKA TOKA 1
16 9 Omnpenenenne 3HaKa HOCUTEIEH TOKa B MOJYIMPOBOIHUKAX 2
19 10 Omnpenenenne Touku Kropu 2
Utoro: 10
4.4 llpakTuyeckue 3aHATHA (CEMUHAPDI)
Ne Ne Kon-Bo
Tema
3aHSTHS | pazziena 4acoB

Mexannueckoe nBrxeHue. KuHemaTnka MocTynaTeIbHOrO JBH)KEHUS Ma-
TEpUAIbHOW TOYKH. 3aKOHBI coxpaHeHus. KuHemaTuka BpaliaTeslbHOIro

1 1 . 2
JBWKEHUSI MAaTE€pUAIbHOM TOUYKU. J[MHAMMKa BpAILaTENIBHOIO JBMIKEHHS
TBEPJOrO Tea.

2 2 ["apmonmnueckuii ocrmuisiTop. MareMaTHuecKuil M GU3NIECKU MasITHUK. 1

CB0OOIHBIEC M BBIHYKJICHHBIC KOJICOAHUSI.

OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETUUECKOW TEOPUM HICAIBHBIX
ra3oB. Buyrpennss sHeprus. Yucno creneneit cobozsl. [lepBoe Hauano
3 TEPMOIMHAMUKHU. [IprMeHeHne mnepBOoro Havyajga TEPMOJMHAMUKUA K H30- 1
npoueccam. Kpyrosoit npouecc. Iukn Kapuo u ero KII/I ans naeansHoro
ra3a. DHTPOINUS U €€ CTAaTUCTHYECKOE TOJIIKOBAHHE.

Pabora cun snexrpocrarnyueckoro nois. [loTeHunanbHas sHeprus 3apsaa

3 4 B 3JIEKTPOCTATUYECKOM I10JIe. DIIEKTPOEMKOCTh IIPOBOHHKA. 1
3akon Oma. PaboTa 1 MOITHOCTH JIEKTPUUYECKOTO TOKA. 3aKoH J[>KoyIsi-
5 Jlenna. 3akon Owma ayii HEOAHOPOAHOro yyacTka uenu. IlpaBunia 1
Kupxroda
3akoH buo-Caapa-Jlanaca u ero npuMeHeHHs JJis pacueTa MarHUTHBIX
4 6 nosieli. B3anmonelictBrue AByX MPOBOJHUKOB ¢ TOKOM. CaMOMHAYKIUS U 1

B3aUMOMHIYKIHUA. TpaHchopmMaTopbl. JHEPTHsl MArHUTHOTO MOJIS.

Untepdepenus ceeta. dudpaxnus csera. dudpakuuoHHas pemieTka.
7 [Tonspuzanus cBeta. 3akoH Manroca. 3akoH bprocrepa. UnTepdepenius 1
MOJIIPU30BAHHOTO CBETA.

KBanrtoBas npupona u3nydeHus. TemnoBoe u3yuyeHUe U ero XapakTepu-
5 8 CTUKH. 3aKOHBI M3Ty4eHHUs aOCOMIOTHO YepHOro Tena. PoTolrneKTpuye- 2
ckuit 3 dekr.

Mopnenu atoma Tomcona u Pezepdopna. Onwir Pesepdopna mo paccen-
BaHMIO 4YacTHIl, JIMHEHHBINH ciekTp aToma Boaoponaa. O6obmenHas ¢op-
myna banemepa. Iloctynatel bopa. Cnektp atoma Bogoponaa no bopy.
KBaHTOBBIC UnCIA.




No No Kou-Bo
Tema
3aHATHUS | pa3jena 4acoB
CocraB atomMHOr0 spa. MaccoBoe u 3apsoBoe uncio. Jlegekt Macchl u
10 sHEeprus cBs3M sApa. CIuH spa U €ro MarHUTHBI MOMEHT. SliepHble cH- 1
nbl. SlnepHble peakuuu. SnepHas peakuus AeleHUs. SnepHas peakius
cuHTe3a. PaainoakTMBHOCTb.
Bcero: 12

5 Y4yeOHO-MeTOAMYECKOE 00ecIeYeHHue JUCIHUTIINHBI

5.1 OcHoBHas auTEpPaTypa

1. Casennes, U. B. Kypc obmieit puszuku [Tekcr] : yuebHOe mocobue / M. B. CaBenbes.- 5-¢ u3.,
ucnp. - Cankr-IlerepOypr : Jlans, 2011. - (JIyumue xnaccuueckue yueOHukn). - ISBN 978-5-8114-1206-8.
T. 1 : Mexanuka. - 2011. - 352 c.: un. - [Ipeam. ykas.: ¢. 334-336.- ISBN 978-5-8114-1207-5.

2. Cagenbes, U. B. Kypc o6meit pusuxu [Tekcr] : yuebnoe nocodbue / Y. B. CaBenbes.- 5-¢ usn.,
uctp. - Cankr-IlerepOypr : Jlanp, 2011. - (JIyumme knaccuueckue yueoOHukn). - ISBN 978-5-8114-1206-8.
T. 2 : DnexkrpuuectBo u MaraetusM. - 2011. - 343 c.: wi. - [Tpun.: ¢. 327-339. - [Ipeam. ykas.: c. 340-342.-
ISBN 978-5-8114-1208-2.

3. Cagenbes, U. B. Kypc o6meii pusuku [Tekcer] : yaedHnoe mocobue / M. B. CaBenbeB.- 5-¢ usg.,
ucnp. - Cankr-IletepOypr : Jlanb, 2011. - (JIlyumue knaccuueckue yueoHukn). - ISBN 978-5-8114-1206-8.
T. 3 : MonekymnsipHas pusuka u tepmoguHamuka. - 2011. - 209 c.: . - [pui.: c. 201-206. - [Ipeam. ykas.:
c. 207-208.- ISBN 978-5-8414-1209-9.

4. Cagenbes, U. B. Kypc o6meit pusuxu [Tekcr] : yuebnoe mocodue / M. B. CaBenbes.- 5-e u3.,
uchp. - Cankr-IletepOypr : Jlanb, 2011. - (JIyumue knaccuueckue yueoHukn). - ISBN 978-5-8114-1206-8.
T. 5 : KBanToBas ontuka. AtomHas ¢pusnka. dusnka TBepaoro tena. Pu3nka aTOMHOTO s/Ipa U dJIEMEHTap-
HbIX yactull. - 2011. - 384 c.: un. - [Ipeam. ykas.: c. 364-368.- ISBN 978-5-8114-1211-2.

5. Jleryra, C. Kypc usuku: ontuka [ DIEKTPOHHBIN pecypc] : yueOHOe TocoOue ISl CTYICHTOB M H-
KCHEPHO-TeXHUUYECKHNX HarpasiieHui nmoarotoBku / C. Jleryra, A. Uakak ; MUHUCTEPCTBO 00pa3oBaHus U
Hayku Poccutickoit ®enepamnmu, OenepaibHOE rOCyIapCTBEHHOE OI0PKETHOE 00pa30BaTEeILHOE YUPEKIe-
HUE BBICILIETO NMpodeccruoHanbHOro oopasobanus «OpeHOYyprekuil rocy1apcTBeHHbIN YHUBEpCUTET», PU3U-
yeckuit pakynpret. - Openodypr : OI'Y, 2014.

Pexxum nocryma:https://biblioclub.ru/index.php?page=book_view_red&book_id=259245

5.2 JlonosiHMTEIbHAS JIMTEPATYpPa

1. Bonbkenmreitn B.C. COopHuk 3a1a4 o odmemy kypey ¢usuku. CI10.:Cren. aut.,2002. —327 c.

2. JHernad, A.A. Kypc ¢msuxu / A.A. [lernad, 5.M. SABopckuii.—M.: Briciras mkosa, 2000.-718 c.

3. HUpomnos, N.E. KBantoBas ¢usuka. OCHOBHBIC 3aKOHBI. : yudeb. mocobue miusi By3oB/ W.E.
Hponos.- M.: JTaboparopust 6a30Bbix 3Hanui, 2001.- 272 c.: un.- ISBN 5-93208-055-8.

4. Jleryra, C. H. Kypc dusuku. Onruka [Tekcr]: yue6HOE mocobue i CTYI€HTOB, 00 yJaromuxcs
10 TIpOrpamMMaM BBICIIETO PO(EeCCHOHATBHOTO 00pa30BaHUs M0 WHKCHEPHO-TEXHUUECKUM HaIpaBICHUSIM
noarotoBku / C. H. Jleryra, A. A. Yakak; M-Bo oGpa3oBanust u Hayku Poc. denepanuu, denep. roc.
O10/KeT. 00pa3oBaT. yupexkaeHue BoIcll. Ipod. obpazoBanus "OpeHOypr. roc. yH-T", ®us. dak. - OpeHdypr
: YauBepcuret, 2014. - 365 c. : wn.; 22,7 nied. 1. - bubmumorp.: ¢. 346-347. - ITpwu.: c. 348-364. - ISBN 978-
5-4417-0434-2.

5.3 llepuoauyeckue U31aHUA

1. XKypHan TexHudeckoi pU3MKH : KypHail. - M. : Akanemusgaruentp "Hayka" PAH, 2016.

2. XKypHan sKkcniepuMEeHTalIbHONM U TEOpeTHYecKOol (GU3MKH : XKypHal. - M. : AkaaeMu3IaTIEHTP
"Hayxa" PAH, 2016.

3. Ycnexu ¢usznueckux Hayk : )kypHai. - M. : ArentctBo "Pocneuars", 2016.

4. ®usuka TBepaoro tena : xxypHai. - CII6. : Hayka, 2016.


https://biblioclub.ru/index.php?page=book_view_red&book_id=259245

5.4 UnTepHeT-pecypchbl

1. http://fizika.ru/ - Caiit mjst mpemnogaBareieii GU3NKH, YUAIIUXCS U UX POJUTEIICH.

2. http://elementy.ru/lib/lections - Bwupgeo3anucu ¥ TEKCTOBBI MaTepHal MyOJIMYHBIX JICKIUA
M3BECTHBIX YUCHBIX MUPA.

3. http://mipt.ru/ - caiir MoOCKOBCKOTO (U3UKO-TEXHHMYECKOTO HMHCTUTYTa (TOCYIapCTBEHHBIH
YHUBEPCHUTET).

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

5. https://universarium.org/catalog.ru/ - On-naitn miardopma:_«Yuusepcapuym», Kypce, MOOK:
«KiroueBblie uaen Gpu3nKm».

5.5 IlporpammHoe obOecnedeHue, npodeccuoHajJbHble 0a3bl JAHHBIX M HH(OPMANMOHHBbIE
CIPaBOYHbIE CUCTEMbI COBPEMEHHbIX HH()OPMAIMOHHBIX TEXHOJIOT U

1. Onepanmonnas cucrema PEJ] oct

2. Tlaxer opucubix npunoxenuii LibreOffice?

3. IIporpammHas cuctema Juist OpraHu3aluu Buaeo-KoHepeHi-cBa3un Webinar.ru

4. Koncynprantllimtoc [DneKTpOHHBIN pecypc|: JEKTPOHHOE MEPUOANYECKOE W3IaHUE CIIPABOYHAS
npaBoBas cucrema. / Pazpaborunk 3A0 «Koucynprant [Inrocy, [1992-2023]. — Pesxum mocTymna K CHCTEME
B cetu OI'Y st yecranosku cuctembl: \\fileserverI\ICONSULT\cons.exe.

5. http://edu.garant.ru/garant/study/ - Marepuer-Bepcusi TAPAHT-O6pazoBanue, Cucrema TAPAHT
JUIS CTYJIEHTOB, aCIMPAHTOB U MpEIoiaBaTesiei

6. ABTOMaTH3MpOBAaHHAs MHTEpaKTUBHAs cuctema ceteBoro TectupoBanus - AVICCT (3apeructpu-
poBana B POCIIATEHT, CBuaerenscTBO O TOCYIapCTBEHHOM perucrpauuu nporpammsl s OBM
Ne2011610456, npaBoobnanarens — OpeHOYprckuii TOCyJapCTBEHHBIN YHHBEPCUTET), PEXHUM JOCTyHa -
http://aist.osu.ru.

6 MaTepuajibHO-TEXHHYECKOE o0ecnevyeHne JUCHUIINHBI

VY4eOHble ayIUTOPHH JJsl MPOBEACHUS 3aHATUN JICKIIMOHHOTO THIIA, CEMHHAPCKOTO THUMA, IS
MPOBEACHUS TPYNIOBBIX U WHAWBUAYAIbHBIX KOHCYJIbTAllMM, TEKYIIETrO KOHTPOJIA U MPOMEKYTOYHOU
aTTecTaluu.

AynuTOpUN OCHAIICHBI KOMIUJIEKTAMHU YUEHUYECKON MeOenu, TEXHUUECKUMHU CPEACTBAMH O0yUeHUS,
CIIy>KalllUMU JJIsl IPeICTaBlIeHNs yueOHOU nH(popMaluu 00JIbIION ayAUTOPHH.

s mpoBeneHus 1abopaTOPHBIX 3aHATHI HCIONB3YIOTCS Taboparopun «MexaHuku u MOAeKyIApHOU
duzukuy», «Inekmpuwecmea u mazhemusmay, « Onmukuy, «AmomHou u s0epHOU Qu3uKu», OCHAIICHHBIC
1abopaTOPHBIMU CTEHAMH B 000pYJIOBaHUEM, YUeOHO-HATSAHBIM TOCOOMEM U TUTAKaTaMH.

JAns  mpoBeneHHS TPAKTHYECKUX 3aHATHM  HMCHOJIB3YETCS KOMIIBIOTEPHBIA  KJIACC, OCHAICHHBIN
MYJIbTUMEAUINHBIM MPOEKTOPOM, JOCKOM, 3KPaHOM, KOMIIBIOTEPAMH C MOAKIIOUEHUS K ceTu «MHTepHeT» u
o0ecrieueHrneM JOCTYIIa B SJIEKTPOHHYIO HH(GOPMAIIMOHHO-00pa3oBaTebHyto cpeny OI'Y.

[ToMemienue 111 caMOCTOSTEILHOM pabOThl 00YYarOIMXCS OCHAIIEHbI KOMIBIOTEPHOW TEXHUKOM,
noakiIoueHHo Kk certu "VHTepHer", M obecrneueHHWEM JOCTyNa B AJIEKTPOHHYIO HH(POPMALMOHHO-
obpazoBarensHyt0 cpeny OI'Y.

! Jlis Pabounx crannmii B penakuun «CtaHmapTHas»
2 Brurodaer B ceOsi TEKCTOBBIH Tpoleccop s BceX BHAOB aokymentoB Writer, Tabauunblit npoueccop Calc, mporpammy st
CO3J1aHus Tpe3eHTalui IMpress, BekTOpHbBIH TpaduyuecKuii peaakTop Uil co3faHust Oyok-cxeM M amarpamm Draw, pemakrtop
¢dbopmyn Math, kommoneHT, npeqHA3HAYCHHBIN [T CO37aHust 0a3 JaHHbIX Base.
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