Muno6pHayku Poccun

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

Kadenpa pusuku u meToauku npenoaaBanus GU3nKu

PABOYAS ITPOTPAMMA
JUCHUIJIMHBI
«b1./].b.13 Quzuxay

YpoBeHb BhICIIEro 00pa3zoBaHus
BAKAJIABPUAT

Hanpapnenue noaroToBku
08.03.01 Cmpoumenbcmeo

(KO 1 HAMMEHOBAHHUE HAIIPABJICHHUS [TOJIrOTOBKH )

Tennozazocuaboicernue u BEeHMUJIAYUA
(HaMMeHOBaHKE HAMPABICHHOCTH (PO IIst) 00pa30BaATENBHOMN POrPAMMBI)

KBanuduxarms
baxanasp

dopma o0yueHus
Qunas

I'ox Habopa 2022

1936100



PaGoyast mporpamMMa JUCLHUTHHEL «b1. /. b.13 @u3suxa» paccCMOTPEHA U yTBEPXK/ICHA HA 3aCC/IaHAN
Kadeapsl

Kagbegpa QPBHKH W METOJMKH IpenoiaBaHus QU3NKH

HaumeHosanue Kageopol

npoToKos Ne 4  oral 4L 204

3apenyrommit kadeapoi %
Kadeapa Gpu3vKi 1 METOJANKH PENOAABAHUA dbusuku _A.T'. YeTBepuKoBa

HaumeHosanue kagpeopol noonuce pacuugposka noonucu
Henonnumenu: /
JIOIEHT < WN.H. Auncuna
dondicHocms noonuce pacuughposxa nodnucu
Q0ANHCHOCMD noonuce pacwughposxa noonucu
COI'JTACOBAHO:
IIpencearenb METOAMYECKOH KOMUCOHN n(ﬁrpameﬂmo [MOJAIrOTOBKH
08.03.01 CTpOUTENHLCTBO ’ 7 A. I/I Am,6a1<acon
KOO HauMeHOoBaHue NuYHan
3aBe/yIOnii OTIENIOM KOMIIIIEKTOBA ay4ypoit OubmoTexu Aﬂ 7
H.H. Buranuesa Zd%ﬁm
NUYHAR NOONUCH / pacuugposka noonuci¥’

Y TI0JTHOMOUEHHBIH 10 KauecTBY (hakyabrera //’
/AJI. CrpekanoBckas

uuHas nOOnuUCh pacuugposka noonucu

Ne peructpanuu

© Anucuna U.H., 2022
© 0ry, 2022



1 Ilean u 3a7a491 OCBOEHUS JUCHUTIIUHBI

ean (en) OCBOCHUS TUCIUTUIMHBI:

U3y4yeHHe
COBPEMEHHO! (PU3UKH.
3agaun:

dbyHIaMEHTATBHBIX  (PU3NUYECKUX

3aKOHOB, TEOPHId,

MCTOAOB KJIACCHYECKOH M

YCBOUTH OCHOBHBIC IPEICTABICHUS O MaTepuu, GopMax U crocodax e€ CyIeCTBOBAHHUS; HAYYUTh
IIPOBOJIUTh TEOPETUYECKHUE U IKCIIEPUMEHTAJIbHBIE UCCIIEAOBAHUS U HUCHOJIb30BaTh (PM3MUECKUE 3aKOHBI B
OyayIei mpakTHIeCKO NesITeTbHOCTH.

2 MecTo JUCUMILIMHBI B CTPYKTYpPe 00pa30BaTe/ibHO NPOrpaMMbl

JucuumimHa otTHocuTed K 6a30Boit yactu 6ioka [l «Aucuuniausel (MOLyIn)»

[TpepexBU3UTBI AUCHUILIUHBL: Omcymcemeyom

[ToctpexBuzutel nucuurnunbl: b1./[.5.18 Teopemuueckas mexanmuxa, b1.J[.5.19 Conpomuenenue
mamepuanos, b1.J[.b.25 Mexanuxa owcuoxocmu u eaza, b1.J].b.26 Tennocazocnaboicenue u eenmunsiyus,
b1.J[.F.27 Booocuabocenue u e6odoomeedenue, b1.J][.b.28 Onexmpomexuuxa u s1eKmpochHadicenue,
b1.J[5.30 Cpeocmea mexanusayuu cmpoumenvcmea, b1.J[.B.11 Teopemuueckue ocHO8bl cO30aHUsA
MuKpokaumama u cmpoumenvras mennogusuxa, b1./[.B.12 Tepmoounamuueckue u meniomaccoooMenHbie
npoyeccol 6 mexruxe, b1./].B.14 I'uopasnuueckue u a3poounamuyeckue npoyeccvl 8 mexHuke

3 TpeGoBanus k pe3yjabTraTaMm 00y4eHUs M0 TUCHUILINHE

[Tpornecc n3y4yeHHs TUCUUIUIMHBI HATIPABJICH Ha (JOpMUPOBAHHE CIEAYIONINX PE3yIbTaTOB O0yUCHHUS

KO,[[ 1 HAMMCHOBAHHC

bopMHUPYEMBIX KOMITETCHITHI

KO,Z[ W HAUMCHOBAHUC NHIHUKATOpA
JOCTHIXCHHA KOMIICTCHIIMH

[Tnanupyembie pe3ysbTaThl

00y4eHUs 1Mo JUCIUITIINHE,

XapaKTEPU3YIOIIHE ITaITbI
dopmupoBaHus
KOMITETCHIINH

OIIK-1 Cnoco0OeH pemath
3a/1a4u TPoQPEeCCHOHATIBHON
JesITeIbHOCTH Ha OCHOBE

" NPAKTUYICCKHUX OCHOB

HayK, a TaK¥XK¢C
MAaTEMaTUYCCKOr O alrmapara

HCIIOJIB30BAHHUA TCOPETUICCKUX

€CTCCTBCHHBIX U TCXHUYCCKHUX

OIIK-1-B-1 BeisBienue u knaccugpukanus
(GU3NIECKUX U XUMUYECKHX MPOIIECCOB,
IPOTEKAIOIUX Ha 00BEKTE

PO eCCHOHAIBHON e TETHHOCTH
OIIK-1-B-2 Onpenenenne XxapakTepUCTUK
¢du3nyeckoro npoiecca (SIBICHUS),
XapaKTepHOTo JJIsi OObEKTOB
poeCCHOHAIBHOMN JeSTEIHPHOCTH, Ha
OCHOBE TEOPETHUUECKOTO
(9KCTIEpUMEHTAJIBHOT0) UCCIIeI0BAHUS
OIIK-1-B-4 IlpencraBnenue 6a30BBIX A7
npodeccuoHanbHOM cheprl husnuecKux
IPOIIECCOB U SIBJICHUN B BHJIE
MaTeMaTH4ecKoro(ux) ypaBHeHus(if)
OIIK-1-B-5 Bri6op 6a30BbIX (pU3HUECKUX U
XUMHYECKHIX 3aKOHOB JIJISl pEIICHUS 3a/1a9
npodecCHoHaIbHOM 1S TeTbHOCTH
OIIK-1-B-7 Pemienue ypaBHeHUH,
OIKCHIBAIOIINX OCHOBHBIE (pU3HUECKUE
HPOIIECCHI, C IPUMEHEHHEM METO/I0B
JMHEHHOU anreOpbl 1 MAaTEMaTHYECKOTO

3HaTh:

(GyHIaMEeHTalIbHbIE 3aKOHBI
OpUpoibl,  BbIOMpaTh U
KJIacCU(pUIUpPOBaTh  (PU3M-
YecKHe 3aKOHBl JUIS pelle-
HUA 3a7a4 npodeccruoHab-
HOM JeATeNbHOCTH.

Ymerb:
OOBSICHATD ¢dusnueckue
MPOIECChl, C KOTOPHIMH

NPUIIETCS CTOJIKHYTHCS B
npodecCuoHaATBHOM
NESITEIbHOCTH;
OpeaACTaBIATh (bHSI/I'—IeCKI/Ie

MPOLECCHl U  SIBJICHUS B
BHJIE MaTeMaTUYECKUX
YpaBHEHUM;
Baajgern:

HaBBIKAMU pPEIIECHUS
YPaBHEHUH, OMMCHIBAIOLINX
OCHOBHBIE (pru3HuecKue




Kon n HaumeHoBanue
(bopMUPYEMBIX KOMIIETCHIIHIA

Kon n HaumeHnoBaHue HHIUKATOpa
MOCTHIKEHUS KOMIIETEHIINU

[Tmanupyemble pe3yabTaThl
0o0ydeHus 10 TUCIUTLINHE,
XapaKTePU3YIOIIUE ITAITbI
dbopmupoBanus
KOMIIETEHIINH

aHajin3a

SJICKTPHUYCCKUX LCIIAX

OIIK-1-B-11 Onpenenenue XxapakTePUCTHK
IPOIIECCOB paclpeieNIeHus1, TPEoOpa3OBaHUS
Y UCTOJIb30BaHUS SJIEKTPUUECKOI SHEPTUU B

IPOIIECCHI B Pa3HBIX
obyacTsax (GpU3uKH; paboThI
C U3MEPUTETHLHBIMU
npubopaMu; IpoBEIECHUS
u3MepeHuil puznueckux
BEJINYMH U OLEHKU
IOTPELIHOCTH U3MEPEHUN U
HOCJIEIYIOUIMX PAcyYETOB.

4 CTpyKTYypa U collepKaHue TUCUUILINHBI

4.1 CTpyKkTypa AUCHUILJIMHBI

OO61ast TpyA0EMKOCTh AUCHHUILIMHBI COCTaBISIET 6 3a4eTHBIX eauHUI] (216 akageMUYeCKUX 4acoB).

TpynoemMKocTs,
Bun paboTbt aKaJICMUYECKHX YacOB
2 ceMecTp 3 cemecTp BCET0
Oo01masi Tpy10éMKOCTh 144 72 216
KonTakTHas padora: 35,25 34,25 69,5
Jlexumu (JI) 18 18 36
[Tpaktuueckue 3ansatus (I113) 16 16
Jlaboparopusie pabots (JIP) 16 16
Koncynpranuum 1 1
[TpomesxyTouHas arrecranus (3a4eT, SK3aMeH ) 0,25 0,25 0,5
CamocrosiTesibHas padora: 108,75 37,75 146,5
- CAMOn0020moeKa (npopabomxa u nosmopeHue 1eKYUOHHO20
Mamepuana u Mamepuana y4eOHuKo8 u y4eOHvix nocooutl,
- N0020MOBKA K 1AO0PAMOPHBIM 3AHAMUIM,
- H0020MOBKA K NPAKMUYECKUM 3AHAMUSIM,
- 10020MOBKA K PYOEHCHOMY KOHMPOJIO.
Bua uToroBoro KOHTpoJIA (3auer, IK3aMeH, 3K3aMeH aud. 3au.
auddepeHupoBaHHbIN 3a4€T)
Paznensl AMCUUIIITNHBI, H3y4aeMble B 2 ceMeCTpe
KomnuaecTBo yacos
Ne HaumenoBanue pa3aenon ayautopHas BHEay/l.
paszznena BCETO abota
113 | JIp pabota
1 Mexanuka 42 6 6 - 30
2 Mexanndeckue KojieOaHusI U BOJHBI 26 4 2 - 20
3 MonexymsipHast QU3UKa 1 OCHOBBI 38 4 4 - 30
TEPMOIUHAMUKHI
4 DJIEKTPOCTaTHKA 38 4 4 - 30
Uroro: 144 18 | 16 110




Paznensl nuCuIIIMHbL, U3y4aeMbie B 3 ceMecTpe

KonnuecTBo yacoB
Ne HawnmeHnoBanue pasnenoB ayAutopHas BHEay/I.
paznena BCETO pabora
T 13 | JIp pabota
5 IToCTOSTHHBIN JIEKTPUUECKUIA TOK 18 4 - 4 10
6 DNEKTPOMAarHeTu3M 18 4 - 4 10
7 BonnoBas ontuka 14 4 - 4 6
8 KBanToBas pusuka 16 4 - 4 8
9 Anepuas puznka 6 2 - - 4
Hroro: 72 18 16 38
Bcero: 216 36 | 16 | 16 148

4.2 Cogepxanme pa3iejioB IUCHUNINMHBI

1 Mexanuka

KuHemaruka mocTynaTeslbHOrO JABMKEHHS. JIMHEIHbIE M YIJIOBbIE XapaKTEPUCTUKU BPALLATEILHOTO
JBIDKEHUS. 3aKkOHbl AMHAMHUKM HbroTOHa A7 mocTynmaTenpbHOro JBWKEHUs. JMHaMuka BpalliaTesbHOIro
JBUKEHUS: MOMEHT CHJIbI OTHOCUTENIBHO TOYKH, MOMEHT CHJIbl OTHOCUTEIBHO OCH, MOMEHT WHEpPIMH,
OCHOBHOM 3aKOH JIMHAMUKH BpalllaTE€IbHOIO JBM)KEHUS. 3aKOHBI COXPAHEHUS! UMITYJIbCA, JHEPTUU U MOMEHTA
umnynbca. Pabora. MomHuocts. TeopemMa 00 u3MEHEHHWH KHHETHUecKoW sHepruu. KoHcepBaTHBHBIE U
JMCCUIIATUBHBIE CWIbl, MOTeHUuanbHble nois. Ilpuniun orHocutensHoctu [amunes.  Ilocrynatsr CTO.
[IpeoOpazoBanus Jlopenna. PenstuBucrckuii umiynsc, BTopoi 3akoH HptotoHa B CTO. Cs3p maccel U
SHEPIUH, CBSA3b SHEPTUU U UMITYJIbCA.

2 MexaHu4ecKue KOJ1e0AHHUS H BOJHBI

KonebarenbHoe nBikenne. CBOOOHBIE TAPMOHUYECKHE KOIeOaHus. 3aTyXaHue KOJIeOaH!i B CHCTEMax
C BSI3KMM TpeHHEeM. BhIHyX/IeHHBIE KoieOaHus MoJ ACWCTBHEM CHHYCOUJANBLHOW cuibl. Pe3oHanc. Ympyrue
BOJIHBI, X BUJIbI, XapaKTEPUCTUKU. Y PaBHEHUE TUIOCKOM OeryIeit BoJHbI. [[JT0THOCTh MOTOKA SHEPTUHU BOJIHBI,
MHTEHCUBHOCTH BOJIHBI.

3 MoJsekyasipHasi pu3MKa ¥ OCHOBbI TEPMOAUHAMUKH

Ocnosable nosokeHnss MKT. Mneansusiii raz. OcHoBHoe ypaBHeHue MKT. ®@usndeckuil cmbica
TeMIeparypbl. ['a30Bble 3aKOHBI, ypaBHEHUE COCTOSIHMS MJI€aIbHOIO ra3a. BHyTpenHss sHeprus. CrnocoObl
M3MEHEHMs BHYTpeHHe! sHepruu: paboTa u Teronepeaaya. Pabora rasa. [lepBoe Hauano TepMOANHAMUKH,
€ro NpUMEHEHHUE K IpolieccaM B razax. TemIoeMKOCTh ra3a MpU MOCTOSHHOM 00beMe, TEMJI0EMKOCTh MPH
MOCTOSIHHOM JaBieHun. @opmyna Maiiepa. AnnabatHelii nponecc. YpaBHeHue Ilyaccona. Iuknuueckue
npouecchl. TeroBble aBurarenu, xononwibHas MammuHa. [ukn Kapno. KIIJ TermmoBoro asurarens.
HanpaBneHnue TeruioBeIX mpoleccoB. PaBHOBecHble M HEpaBHOBECHBbIE mpouecchl. OOpaTtumble U
HeoOpaTuMble nporiecchl. Bropoe Hauano TepMoJuHaMUKU. DHTPOIUS.

4 DJieKTpoCcTAaTHKA

DNEeKTPUYECKHUI 3apsiji, €ro BUIbL. 3aKOH COXPAHEHMs DJIEKTPUYECKOTO 3apsga. B3aumopeiicTBue
JJIEKTPUYECKUX  3apsfOB. 3akon  Kyiona. DJEKTPOCTaTUUECKOE  IIOJIE. HarmpsizxeHHOCTB
anekTpocrarnueckoro mnoss. Ilpunanun cynmepnosunnmu. Teopema [aycca, ee IpHUMEHEHHE K pacdeTy
niekTpuueckux — moned. Pabora B anekTpocraTMueckoM — moje.  lloTeHUManbHBIA  Xapakrtep
3NEeKTpocTaTHUecKoro nojs. IloreHnuman, pa3HocTh NMOTEHHHANOB. CBSA3b HANPSHKEHHOCTH W MOTEHIMANIA.
IIpoBOAHMKHM B 3JIEKTPOCTATUYECKOM IHojie. JIMdJIeKTpuKH B 3jeKTpocTaTuueckom rmosie. [lomsipusanms
JUDJIEKTPUKA, IUDJIEKTPUYECKass IMPOHUIAEMOCTh Cpebl. DJIEKTPOEMKOCTh YEIWHEHHOrO IPOBOJIHHKA.
Kongencarop, JJIIEKTPOEMKOCTb KOH/JIEHCATOopa. Coenunenne KOH/JIEHCAaTOPOB. OHeprus
3JIEKTPOCTATHYECKOTO MOJIs, IUNIOTHOCTh YHEPTUU.

5 IocTOSIHHBIN TOK

VYcnoBust cymectBoBaHus Toka. Cuila TOKa, IUIOTHOCTh TOKa. 3akoHbl Oma Uil OJHOPOIHOTO
y4yacTKa LenH, HEOJHOPOAHOT 0 YJacTKa 1ernu, nonHoiu nenu. [1pasuna Kupxroga.

6 DJIeKTpOMAarHeTu3M

MaruautHoe mnone. Cuna Awmmnepa. MarnutHass wuHaykuus. 3akoH buo-Casapa-Jlamnaca, ero
MIPUMEHEHHUE K pacyeTy MarHUTHBIX IMOJeil. BeKTop HampsyKeHHOCTM MAarHUTHOrO mojs. Teopema o

5



LUPKYJISIMUM BEKTOpa HANpPsLDKEHHOCTH MarHutHoro mnosst. [lone mmmuHOrOo conenompa. Cuna Jlopenia.
JIBr>keHue 3apsiga B OAHOPOJHOM MarHUTHOM mnodie. Onbitel Dapanes. DJIEKTPOMArHUTHAsT WHIYKIIMSL.
Maruutsbiii norok. OJIC mHayknuu. HanpaBineHue HMHIOYKIMOHHOTO TOKa. SIBiI€HME CaMOMHIYKIIMH.
NunyktuBHOCTh TIpoBOAHUKA. DJIC caMOMHIAYKUMHU. DHEPrusi MarHUTHOTO TIOJS, IJIOTHOCTH SHEPTUH
VYpaBHenus Maxkcsesa.

7 BosiHOBasi ONITHKA

Wutepdepennust ceera. MaTEepdeperHnns B TOHKUX IuieHKax. Judpakuus DpeHens Ha Kpyriom
OTBEPCTHH, Ha KpYrjaoMm HempospauHoM nucke. Judpakuus Ppaynrodepa, nudpakuvoHHas pelieTka.
Hucnepcus. [lonspuzamus ceera.

8 KBanroBasi pusznka

TemoBoe m3nmydeHue. 3aKOHBI M3ITY4YCHUS aOCONMIOTHO depHoro Tena. 3akoH Kupxroda. 'mmoresa
[Inanka o CyIieCTBOBaHMHM CBETOBBIX KBaHTOB. BHemnuii poroaddext. 3akonsl Gororddexra. YpaBHeHHE
DOWHIITEHHA.

9 Sinepuasi pusuka

CocraB atomMHOro sapa. SlnepHble cuUibl. DHEprus CBA3M sipa. YAelbHas 3HEPIrUsl CBSI3U sjpa.
Kanenvnas u oGonodeunas monenu siapa. EcrecTBeHHass paguoOaKTHUBHOCTh. 3aKOH PaJUOAaKTHBHOTO
pacnana. Ilepuon mnonmypacnaga. Buasl pacnagoB. CBolcTBa paguOakTUBHOTO U3Iy4deHUs. SaepHbie
peakuuu. JHEPreTUYECKUl BBIXO/ /I€pHOM peakuuu. Peakius neneHus suep ypaHa.

4.3 JlabopatopHblie padoThI

Ne JIP Ne HaumenoBanue nabopatopHbix padboT Kozr-s0
pazneina 4acoB
100 1 [TorpentHocTr M3MEpEeHUl U BEIYUCICHUH 2
112 2 W3ydenne konebaHnii MAaTEMAaTUYECKOTO MasiTHUKA 2
119 3 Omnpenenenne otHomeHus TeroeMkoctu Cp/Cv MeTozoM 2
a1MabaTUYECKOTr0 PACITUPEHHUS.
203 4 HccenenoBanue 3JIEKTPOCTaTUYECKUX TIOJIEH HA MOJEIIAX C 2
TOKOIIPOBOISIIMM JIMCTOM
201 5 ITpaswia Kupxroda 2
222 6 W3yueHue siBIIeHUH CAaMOWHIYKIIUH U B3aUMHON MHAYKIIUU 2
4 7 W3mepenue IIMHBI CBETOBOW BOJIHBI MPU TOMOIIH UG PAKITHOHHOM 9
pemeTKH
209 8 W3zyuenue snenus Gororddexra 2
Wroro: 16
4.4 IlpakTu4yeckue 3aHATHS (CEMHHAPBI)
Ne 3ansTus Ne Tema Koxr-s0
paszzena 4acoB
1 1 KnHemaTrka mocTynaTebHOTO ABMKEHHSI MATEpUATbHOM TOUYKH. 2
2 1 Kunemartuka BpamareabHOro JBUKESHHSI MATEPUATbHOMN TOUKH. 2
3 1 JlnHaMuKa NoCTynaTeabHOTO ABUKEHUSI. 2
4 1 3aKOoHBI COXpaHEHMUs HMITYIIbCa, MOMEHTa HMITyJIbCa, 9
MEXaHUYECKOM IHEPIrHH.
5 1 MexaHuka TBEpJIOTO TeJa. 2
6 2 ["apMoHHUECKHE KOJIeOaHMsl. 2
OcHOBHOE ypaBHEHHE MOJICKYJISIPHO-KHHETHIECKOH TEOPHH
7 3 U/ICTbHOTO ra3a. Y paBHEHUE COCTOSIHUS UACaIbHOTO rasa. 9
BuyTtpennss sHeprus, pabora rasa. [lepsoe u BTopoe Havasno
TEPMOJMHAMHUKHU.
8 4 3akon Kymnona. PaGoTa cuit 371€KTpoCTaTHIECKOTO MOJISI. 9
DJIEKTPOEMKOCTh KOHACHCATOPOB.
Uroro: 16




5 YyeOHO-MeTOAMYECKOE 00ecTIeueHHue JUCHUIIINHBI
5.1 OcHoBHas auTEpaTypa

1. CaBeabes, U. B. Kypc odmeii ¢pusuxmu [Texcr] : yuebnoe nmocobue / 1. B. CaBenbes.- 5-¢ u3z.,
ucrtp. - Cankr-IlerepOypr : Jlans, 2011. - (JIyumue knaccuyeckue yueOHukm). - ISBN 978-5-8114-1206-8.
T. 1 : Mexanuka. - 2011. - 352 c.: un. - [Ipenm. ykas.: c. 334-336.- ISBN 978-5-8114-1207-5.

2. CaBesibeB, U. B. Kypc oomeii puzuku [Tekcr] : yaeObnoe nmocodue / U. B. Casenbes.- 5-¢ usm.,
ucnp. - Caukrt-IlerepOypr : Jlanp, 2011. - (JIyumue kinaccuueckue yueonuku). - ISBN 978-5-8114-1206-8.
T. 2 : DaexkrpuuecTtBo U MarHeTusM. - 2011. - 343 c.: un. - [lpun.: c. 327-339. - IIpenm. ykas.: c. 340-
342.-ISBN 978-5-8114-1208-2.

3. CaBeabeB, U. B. Kypc o61eii ¢pusuku [Tekcr] : yuebHoe mocooue / M. B. CaBenbes.- 5-¢ uzj.,
ucnp. - Cankr-IlerepOypr : Jlanp, 2011. - (JIyumue kinaccuueckue yueonuku). - ISBN 978-5-8114-1206-8.
T. 3 : Moaekyasipaasi pusuka u tepmoaunamuka. - 2011. - 209 c.: un. - [Ipun.: c. 201-206. - IIpeam.
ykas.: ¢. 207-208.- ISBN 978-5-8414-1209-9.

4. CagseabeB, U. B. Kypc o6meii ¢pusuxu [Tekct] : yue6HOE mocodue / M. B. CaBenbeB.- 5-¢ uzj.,
ucnp. - Caukr-IlerepOypr : Jlanp, 2011. - (JIyumue kinaccuueckue yueonuku). - ISBN 978-5-8114-1206-8.
T. 5 : KBanToBasi ontuka. AtomHas ¢pusuka. @usuka TBepaoro rejaa. ®usnka aTOMHOI0 APa M dJie-
MeHTapHbIX yacTul. - 2011. - 384 c.: wi. - [Ipeam. ykas.: c. 364-368.- ISBN 978-5-8114-1211-2.

5. Anucuna, U. H. Coopuuk 3aga4 no ¢pusuke [DrnekTpoHHbIN pecypce] : yuebHoe nmocobue / U. H.
Anncuna, A. A. Orepuyk, T. W. TluckapeBa; M-Bo o6pazoBanusi u Hayku Poc. @enepamuu, Denep. roc.
OrokeT. 00paszoBar. yupexjaeHue Boicil. npod. odpazoBanus "OpeHOypr. roc. yH-1". - DJIEKTPOH. TEKCTO-
BbIe naH. (1 daitn: Kb). - Openoypr : OI'Y, 2013.

6. IIuckapépa, T. U. IIpakTUKYM 10 CaMOCTOSAITEJIbHOMY PelIeHHI0 32424 C MeTOAUYECKHUMH
yKa3aHUSIMH [ DJIEKTPOHHBIN pecypc]| : yuyeOHoe mocoOue Njisi CTYJEHTOB, 00YYaIOIUXCs MO MpOorpaMMam
BBICIIIETO 00pa3oBaHUs MO HampaBieHusM noarotoBku 24.03.04 Asmactpoenue, 15.03.04 ABromaTtuzamus
TEXHOJIOTHYECKUX TpoleccoB U mpou3BoacTB, 15.03.01 Mammnoctpoenne, 15.03.05 Konctpykropcko-
TEXHOJIOTUYECKOe 00ecleyeHre MAaIlUHOCTPOUTEIbHBIX Mpou3BOACTB, 15.03.06 MexaTpoHuka u
pobotorexnuka, 24.03.01 Pakernbie komruiekchl 1 kKocmMoHnaBtuka / T. W. [Tuckapésa, U. H. Anucuna, A. A.
Orepuyk; M-Bo obOpazoBanus u Hayku Poc. ®enepanum, Penep. roc. OroKkeT. 00pa3oBar. ydpexJIeHUe
BbICHI. 0Opa3zoBanus "OpeHOypr. roc. yH-T". - DIeKTpoH. TekcToBbIe AaH. (1 ¢aiin: 2.23 MO). - OpenOypr :
ory,2016.-125c.

5.2 lonoinuTenbHAas1 JIMTEpPaTypa

1. Uponos, N.E. ®uzuka makpocucreM. OcHoBHble 3akoHbl [Tekcr] /U.E. Uponos.- 2-e u3m.,
norr. — M.: JJabopaTtopus 6a3oBbix 3Hanwmid, 2001.- 208 c.: min.- ISBN 5-9308-089-2.

2. Uponos, U.E. BosnoBbie npoueccsl. OcHoBHbIe 3aKk0HBbI [TekcT] : yued. mocobue st By30B/
N.E. Uponos.- M.: ®msmarnut: JIB3; CI16.: Hesckuit [nanekr, 2001.- 256 c.: un.- bubmmorp.: ¢.239-253. -
ISBN 5-93208-031-0.

3. Upoaos, U.E. KBantoBasi ¢puzuka. OcHOBHbIE 3aKOHBI. : yue0. nocodue s By3os/ U.E. Upo-
noB.- M.: JIabopaTtopust 6a3oBbix 3HaHuil, 2001.- 272 c.: un.- ISBN 5-93208-055-8.

4. Jleryta, C. H. Kypc ¢pusuxu. Onruka [Tekct]: yaeOHOe mocodue isl CTYJICHTOB, 00yJaromX-
Csl IO IPOrpaMMaM BBICIIETO MPO(EeCCHOHANBHOT0 00pa30BaHUs 110 HHKEHEPHO-TEXHUYECKUM HalpaBJIeHH-
sam noarotoBku / C. H. Jleryra, A. A. Yakak; M-Bo oOpa3oBanus u Hayku Poc. ®enepauuu, Dexnep. roc.
O10/KeT. 00pa3oBaT. yupexkaeHue Boicll. Ipod. obpazosanus "OpeHOypr. roc. yH-T", ®us. dak. - OpeHdypr
: Yausepcuret, 2014. - 365 c. : wn.; 22,7 ned. 1. - bubnuorp.: c. 346-347. - ITpun.: c. 348-364. - ISBN 978-
5-4417-0434-2.

5. Boabkenmreiin, B.C. CoopHuk 3axa4 no odomemy kypcey ¢pusuku [Tekcr] : 11 cTya. TeXH. By-

30B / B.C. Bonmbkenmreitn. — 3-u3a., uctp. u gom. — CII16.: Kamwknasiit mup, 2005. — 328 c. — (Cnennanuct) —
ISBN 5-86457-2357-7. 172 — 5k3.



5.3 llepuoanueckue u3gaHusl

1. XKypnan texanyeckoi ¢husuku : KypHai. - M. : Akagemusnatientp "Hayka" PAH, 2016.

2. XKypHan 3KCIepUMEHTAIbHOW W TEOPETUYECKOM (Pu3MKH : XKypHald. - M. : AKageMH3AaTIEHTp
"Hayka" PAH, 2016.

3. Yenexu ¢pu3ndeckux HayK : KypHai. - M. : ArenrctBo "Pocnedats", 2016.

4. dusuka TBepaoro Tena : xxypHai. - CII6. : Hayka, 2016.

5.4 UnTepHeT-pecypcsbl

1. http://elementy.ru/lib/lections - Bwupeo3anmucn W TEKCTOBBIM MaTepHall IMyOJUYHBIX JICKIIHH
M3BECTHBIX YUCHBIX MUPA;

2. http://mipt.ru/ - caldT MOCKOBCKOr0 (PU3MKO-TEXHUYCCKOTO HWHCTHTYTa (TOCYAapCTBEHHBIH
YHUBEPCUTET).

3. http://www.imyanauki.ru/ - Yaensie uzooperarenu Poccuu;

4. http://physics03.narod.ru/ - dusmka BOKpYr Hac;

5. https://universarium.org/catalog - «Yuusepcapuym», Kypcer, MOOK: «®u3nka a1 HHKEHEPOBY,
«KimroueBsie unen puszukm», «dusnka B kapmane. M3ydaem Gu3nKy Ha OCHOBE SKCIIEPUMEHTOBY;

6. https://www.lektorium.tv/ - «JIektopuym»: «O0ras ¢pusuka. MexaHuka.

5.5 TlporpammHoe obGecneuyeHue, npodeccuoHaIbHble 0a3bl JAHHBIX M HHGOPMAIUOHHbIE
CIPaBOYHbIE CHCTEMbI

1. Onepanunonnas cucrema Windows (B pamkax nmunenzuonHoro cornamienus OVS-ES obecnieuen
BeCh KoMIbloTepHBIN napk OI'Y).

2. Tlaker nactonpHbix mnpuiaoxenuin Microsoft Office (Word, Excel, PowerPoint) (B pamkax
nmuneH3nonHoro cornamenus OVS-ES oGecrieuen Bech kommbproTepHblid mapk OI'Y) mis moaAroToBku
TEKCTOBBIX JOKYMEHTOB, 00paOOTKH IKCIIEPUMEHTAIBHBIX PE3YJIbTATOB M ICMOHCTPAIIMH ITPE3CHTAITHIH.

3. Springer [DnekTpoHHBIN pecypc| : 0a3a JaHHBIX HAYYHBIX KHUT, )KYPHAJIOB, CIIPABOYHBIX MaTe-
puainoB / kommanus Springer Customer Service Center GmbH. — Pexxum noctymna : https :// link . springer .
com /, B HokaibHOM cetu OI'Y.

6 MaTepI/laJIbHO'TeXHI/I‘IeCKOC odecrneuyeHue AUCHHUIIIMHBI

VYyeOHble ayTUTOPUM s MPOBEACHUS 3aHATUH JEKIHMOHHOTO THIA, CEMHMHAPCKOTO THUMA, IS
MIPOBEJICHUSI TPYIIOBBIX W UHAMBUAYAJIbHBIX KOHCYJIbTAllMH, TEKYLIETO KOHTPOJIS U MPOMEXKYTOUHOM
aTTeCTaluu.

AynuTOpUN OCHAIIEHbI KOMIUIEKTAMH YUY€HUYECKOW MeOeIH, TEXHHYECKUMU CPeICTBaMU 00yUYeHMs,
CITy>KaIllUMU JUIs TIpeJicTaBlIeH s yueOHol nHdopMay 601b1I0H ayAUTOPUH.

st mpoBeneHust 1abopaTOPHBIX 3aHATHH HCIIONB3YIOTCS JabopaTtopun «Mexanuku u MoneKyIsApHOU
Guzukuy, «Anexmpuuecmsa u ONMUKU», KAMoMHOU U A0ePHOU PUIUKU.

[Tomernienue st caMOCTOATENBbHON PabOThl 00YYarOIIMXCSI OCHAIIEHBI KOMITBIOTEPHOU TEXHUKOH,
nojkiatoueHHod Kk cetu "HHTepHer", M obecredeHuneM J0CTyna B DIEKTPOHHYIO WH(POPMaIMOHHO-
oOpazoBarenbHyto cpenxy OI'Y.
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