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

HanpaBneHHe IIOArOTOBKH

09.03.04 IIpoepammnasn unscenepus
(KO 1 HAMMEHOBAHHUE HAIIPABJICHHUS [TOJIrOTOBKH )

Pa3pa6oml<a nDOZDaMMHO-uH(bODMCZMUOHHblx cucmem
(HaMMeHOBaHKE HAMPABICHHOCTH (PO IIst) 00pa30BaATENBHOMN POrPAMMBI)

Kpanuduxarms
baxanasp

dopma o0yueHus
Qunas

I'on mHabopa 2025

2179726



Pabowas nporpamma sucunmmnst «b7 /15 13 @usuxan paceMOTpena W YTREPAICH HA IRCEAAHMN
xadeaps

nporokon Ne 7 or"20 " 02 2025.v.

COI'JIACOBAHO:
lMpeacenarens MeToaudeckolt KOMUCCHN TTO no, B 2
09.03.04 Iporpamsuas HHKEHEPUS ?ﬁg }? bpdane s
KOO MW N OB TUNIEIR ROOIES  pocmodiboana nodmics

3asenyronuit otaenoM Gopmupo Gonna n HayuHoit o6paboTki KOKYMeHTOR

Nnan » : paa:#p:nn PO -
Ynonnomouennsiil no kavectny paxy

i w Rz
AUNNAR NONTEC nOOTIC

Ne perucrpanun

© Orepuyk A.A., 2025
© Ory, 2025



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

eanb (eaH) OCBOCHMS JUCIATUIMHBI:
UMETh MPEJICTaBIEHNE 00 OCHOBHBIX (PU3NYECKUX 3aKOHAX; METOJIaX peleHus 3a1a4 1o Kyp-
Cy 001Iei PU3NKHU; O MPUHIIUITAX TOCTAHOBKU (PU3UYECKOTO IKCIIEPUMEHTA; O METO/IaX pacuera Mmorpeni-
HoOCTel pu 00paboTKe Pe3yIbTaTOB SKCIIEPUMEHTA.

3agaun:
M3yUYCHHE 3aKOHOB OKPYXKAIOIIETO MUPa B KX B3aUMOCBS3H;
OBJIaJIcHUE PYHIAMEHTALHBIMH IPUHIIMIIAMA U METOJAMH PEIICHHSI HAYYHO-TEXHUYECKUX 3a]1a4;
- hopMUPOBAaHNE HABBIKOB 10 MPUMEHEHHIO MOJIOKCHUN PyHIaMEHTAIBHON (DU3UKK K TPaMOTHOMY Hayd-
HOMY aHaJIM3y CUTYyaIlMi, C KOTOPhIMH OaKaJlaBpy MPHUJIETCS CTATKHBATHCS MPHU CO3AAHUH HIIA HCIIONB30-
BaHUM HOBOM TEXHUKH 1 HOBBIX TEXHOJIOTHIA;
- OCBOCHHME OCHOBHBIX (PU3MUYECKHX TCOPHH, MO3BOJSIONIMX OIKCATh SBJICHUS B MPUPOJE, U TMPEICIOB

NPUMEHUMOCTH 3THX TEOPHUH JUISI PEIICHHUSI COBPEMEHHBIX M MEPCIIEKTUBHBIX MPO(HECCHOHANBHBIX 3a/1a4;
(dbopMHpOBaHUE Y CTYIEHTOB OCHOB €CTECTBEHHOHAYUYHOW KapTUHBI MUDA;
O3HAKOMJICHHE CTYJIEHTOB C MCTOPUEH U JIOTUKOM pa3BUTHs (PU3UKHU U OCHOBHBIX €€ OTKPBITUH.

2 MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

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

[TpepexkBU3UTHI AUCHUILTUHBL: Omcymcemeyom

[ToctpexBuzutThl muctuiuinabl: b1./[.5.7 Bezonacnocme ocuznedesmenvhocmu, b1.J1.B.1 Ochogvl

INIEKMPOHUKU

3 TpeGoBanus Kk pe3yjabTaTaMm 00yUeHUs MO TUCIUIJINHE

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

Kon u HaumeHnoBanue
bopMHUPYEMBIX KOMITETCHITHI

KO,Z[ 1 HAUMCHOBAHUC MHAUKATOpA
JOCTHIXCHHA KOMIICTCHIIMH

[Inanupyemblie pe3ynbTaThl

0o0y4eHHSs IO TUCIUILUIAHE,

XapaKTEePU3YIOLIUE ITAIbI
(dbopMupOBaHUS
KOMIIETECHIUHI

OIIK-1 CniocobeH MpUMEeHSTh
€CTECTBEHHOHAYYHBIE U
oOIIeH)KEHEPHbIE 3HAHUS,
METObI MATEMaTHYECKOTO
aHaJM3a ¥ MOJICIIMPOBAHMS,
TEOPETUYECKOT0 U
AKCIEPUMEHTATHHOTO
HCCIIE/IOBaHUS B
npo¢eCcCuOHATBHON
JeSATeIbHOCTH

OIIK-1-B-1 3HaeT 0CHOBBI MATEMATHKH,
(bU3HUKY, BBIYUCTUTENBHON TEXHUKU U
IIPOrPaMMHUPOBAHHUS

OIIK-1-B-2 Ymeer permiats cTaHIapTHBIE
npodeccuoHanbHbIE 3a/1a4K ¢ TPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U OOIEHHKEHEPHBIX
3HaHUH, METOJI0B MaTEMaTHUYECKOTO aHAIN3a
1 MOJICJIMPOBAHUS

OIIK-1-B-3 MIMeeT HaBBIKH TEOPETUIECKOTO
Y DKCIEPUMEHTAIBHOIO UCCIIEOBAHUS
00BEKTOB MPO(hEeCCHOHATTLHOM AESITEIIBHOCTH

3HaTh: cMbICT PU3NYECKUX
NOHATHUH, PU3NIECKUX
BEJIMYMH, QU3NYECKUX
3aKOHOB, IPUHIIUIIOB U
MOCTYJIATOB, & TAK)KE BKJIA/I
POCCHICKHX U 3apyOesKHBIX
YUEHBIX, OKa3aBIINX
HauOoJIbIIIee BIUSIHUE HA
pa3ButHe QU3MNKH.

Ywmersb: Ilonumars,
U3JIaraTh 1 KPUTHICCKH
aHAJIM3UpPOBaATh 0a30BYIO
o01ehU3nIeCcKyro
UH(pOpMaILIHIO;
MOJTb30BATHCS
TEOPETUYECKUMHU
OCHOBAMH, OCHOBHBIMHU




Kon n HaumeHoBanue
bopMUPYEMBIX KOMIETCHITHIA

Kon n HaumeHnoBaHre WHIUKATOpa
IOCTHIKEHUS KOMIIETEHIINU

[Tnanupyemble pe3yabTaThl

o0y4eHUs 10 TUCITUTLINHE,

XapaKTEPU3YIOIIUE ITAITbI
¢dbopmupoBaHus
KOMIIETCHIINI

MOHATUSMH, 3aKOHAMU U
MOJIeJIAMU (PU3UKH,
IIPaBWJIBHO COOTHOCUTh
COJIep>KaHNEe KOHKPETHBIX
3a7a4 ¢ 3aKOHAMH (pU3UKH U
IPUHATH OOIME 3aKOHBI
(bu3uKK 1715 pereHust
KOHKPETHBIX 3aj1a4,
MCII0JIb30BaTh JJIs
U3YUYEHHS JOCTYIHBINA
MaTeMaTUYECKUI anmnapar,
UCIOJIb30BATh B paboTe
CIIPaBOYHYIO JIUTEPATYPY,
HE00X0/AMMbl€ UCTOUHUKHU
uHpopManuu 1 padboTats C
HUMH.

Baanerb: MeTonamu
00paboOTKHU M aHAIHM3a
TEOPETUYECKON U
HKCIEPUMEHTAIBHOM
¢buznveckoit napopmMamm;
OCHOBAMHU TEOPETUUYECKUX
3HaHUH JJI peuIeHUs
MPAKTUYECKHX 3a/1a4 B
obnactu (pu3MKHY,
COOTBETCTBYIOLIUM
MaTeMaTHYECKUM
anmnapaTom Ui OCBOCHHS
OCHOBHBIX TOJIOKEHHI
TEOPHUH U PELICHUS
MPAKTUYECKHX 3a/1a4.

4 CTpyKTYypa U coep:KaHue TUCHHUIINHBI

4.1 CTpykTypa 1M CIHILIHHBI

OO0mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 6 3a4eTHHIX enuHuIl (216 akaieMUUeCcKHX 4acoB).

TpynoemkocTs,
Bun pabotst aKaJIeMHYECKHX 9acOB

1 cemectp 2 cemecTp BCETO
OO0masi Tpy10éMKOCTh 108 108 216
KonTakTHas padora: 4225 50,25 92,5
Jlexuuu (JI) 18 18 36
[Tpaktuueckue 3ansatus (I113) 16 16 32
Jlaboparopusie pabotsi (JIP) 8 16 24
ITpomexyTouHas aTTectanus (3a4eT, SK3aMeH ) 0,25 0,25 0,5
CamocrosiTe/ibHas padoTa: 65,75 57,75 123,5
- CAMON0020Mo8Ka (Mpopabomka u no8MopeHue 1eKYUOHHO20




TpynoeMKoCTb,
Bun pabotst aKaJIeMUYECKUX YaCOB
1 cemectp 2 ceMecTp BCETO

mamepuana u mamepuana y4eOHuUKo8 u y4eoHulx nocooutl,
- U3yUeHue paz0enos Kypca 6 cucmeme dNeKmpOoHHO20
oOyuenust;
- H0020MOBKA K 1a60PAMOPHBIM 3AHAMUIM,
- NOO2OMOBKA K NPAKMUYECKUM 3AHAMUSIM,
- N0O20MOBKA K KOJLIOKGUYMAM,
- H0O2OMOBKA K PYOEICHOMY KOHMPOTIO U M.1N.)

Bua uToroBoro KOHTpoJIA (3a4UeT, IK3aMeH, 3a4yerT 3ayeT
auddepeHupoBaHHbIi 3a4eT)

P%HCHBI AUCHUIUIMHBI, U3y4aCMbIC B 1 CCMECTPC

KosmuecTBo yacoB
Ne HaunmeHoBaHue pa3enos ayAutopras BHEayl.
paznena BCETO pabota aGoTa
A |mfue| P
1 ®dusndecKkue OCHOBBI MEXaHUKH 28 6 8 2 12
2 Mexannueckue KojieOaHus U BOJTHBI 18 4 2 2 10
3 MonekynsapHasi GuU3UKa U OCHOBBI 26 4 2 20
TEPMOIUHAMUKHU
4 DJIEKTPOCTAaTUKA 18 2 2 2 12
S) ITocTOSIHHBIN NEKTPUYECKUI TOK 18 2 2 2 12
Uroro: 108 18 | 16 | 8 66
Paznernsl qUCIUIUIMHBL, H3y4aeMbIe B 2 cEMeCTpe
KomnnuectBo yacos
Ne HaunmenoBanue paszaenos ayAuTopHad BHEAy/l.
paszzena BCETo abota aGora
A |m[ap | P
6 DJeKTpOMarHeTu3M 42 10 | 6 8 18
7 BonnoBas ontuka 38 6 6 6 20
8 KBanrtoBas ontuka 28 2 4 2 20
Wroro: 108 18 | 16 | 16 58
Bcero: 216 36 | 16 | 24 124

4.2 Conepxxanue pa3iejioB AU CHUIIMHBI

Nel dusuyeckre 0CHOBBI MeXaHUKHU: MexaHnnueckoe JBHKeHHE. KnHeMaTnka IocTynaTreapHoro U
BpaLIaTEJIbHOIO JBW)KCHHUS MAaTEPUAIILHONW TOYKH. J[MHAMMKa MaTepUalbHOW TOYKU. MexaHuka TBEpAOro
Tena. 3aKOHBl COXPAaHEHWs HWMITYJIbCA, MOMEHTa HUMITYJIbCA, MEXaHWYECKOM HJHepruu. MexaHMuecKui
IIPUHLIMII OTHOCUTENBHOCTH. DnemeHTsl CTO.

Ne2 Mexanuyeckue KoJsie0aHUsI M BOJHBI: ['apMoHMueckuil ocumuistop. Marematnueckuit u
¢uznueckuit MmasTHUK. CBOOOJHBIE U BBIHYXJAECHHBIE KojieOaHus. ClokeHne TapMOHMYECKUX KoJeOaHuil.
VYpaBuenue Oerymeit BonHbl. @a3oBas U rpymmnoBas ckopocTb. MHTepdepenuns BonH. CTosuue BOJIHBI.
Konebanus cTpyHsbl.

Ne3  Mouekynsipuass  ¢u3MKa HW  OCHOBbI  TepMoaMHaMukH:  CraTHCTMYECKUH U
TEPMOJIMHAMUYECKUIA MeTo/bl HuccienoBaHusi. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KHHETUYECKOH Teopuu
uaeabHbIX Ta3oB. Temmepatypa. bapomerpudeckas opmyna. MakcBemIOBCKOe paciipeieieHue MOJIEKY 10
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ckopocTtsiM. BayTpennsist sneprusi. Uncno creneneli cBo6owl. [lepBoe Havamo tepmoanHaMuk. [Ipumenenune
MEepBOro Havaja TepMoAuHamMuku K wuzomporeccam. Kpyrosoi mpouecc. Iukn Kapno m ero KIIJ ansa
UJEaIBbHOIO raza. JHTPOIUSA U €€ CTaTUCTUYECKOE TOJIKOBaHME. BTopoe Havano TepMoauHaMuKu. PeanbHble
ra3bl. YpaBHenue Ban-nep-Baanbca. 30TepMbl peanbHOTrO rasa.

Ned4  DuektTpocraTmka: DieKTpocraTHyeckoe rmoje. Pabora cHil  3JIEKTPOCTaTHYECKOTO  MOJIL.
HampspkeHHOCTh M TOTEHIMAN 3JEKTPOCTaTUYECKOro moiisl. I10Tok BekTOpa HanpsKEHHOCTH 3JIEKTPUYECKOTO
1oJisl.  DJEKTPOeMKOCTh IpoBoaHuKa. KonneHcaropsl. [lapamiensHoe M IOCIENOBAaTENbHOE COECIUHEHUE
KOHZIEHCAaTOpOB. [II0THOCTh 3HEPIUH AIIEKTPOCTATUUECKOTO MOJISL.

NeS ITocToSIHHBIN JIEKTPUYeCKMI TOK: YCIOBHUS CYIIECTBOBAHUS MOCTOSHHOIO Toka. Cuia Toka,
IUIOTHOCTB TOKA. DJIEKTPOABMKYIIAs CHJla HICTOYHMKA TOKA. 3akoH Oma. ColpoTUBIEHHUE TPOBOAHUKOB. 3aKOH
Owma U1 HEOJHOPOJHOTO ydacTka nenu. PaboTra M MOLIHOCTH AIIEKTPHUYECKOTO TOKA. Pa3BeTBICHHBIC IETH.
[TpaBwmina Kupxroda. 3nekTpudeckuii TOK B pa3IMuHbIX Cpeax.

Ne6 Jnexkrpomarneru3m: MarnutHoe nosne. 3akoH buo-Caapa-Jlamuiaca u ero npumeHeHue JUis
pacuera MAarHUTHBIX IOJIEH. B3aUMOJICHCTBHE IPOBOAHMKOB ¢ TOKOM. Cuila Ammepa. BUXPEBOW XapakTep
MarHuTHoro mnoss. L{upkynsuus BeKTOpa MHIAYKIMM MAarHUTHOIO IOJIA. 3aKOH IIOJHOTO TOKa. SIBieHue
9JEKTPOMArHUTHOM MHAYKIUHU. SIBIIeHWE CaMOMHAYKIMM U B3aUMOMHAYKIMH. BuxpeBble TOKHU.
Tpanchopmaropbl. DHeprusi MarHMUTHOTO TOJisi. MarHuTHBIE CBOMCTBa BemiectBa. [Ipwpoma mua- u
napamarietusma. llepemennsiii Tok. 3akoH Oma 11 IepeMEHHbBIX TOKOB. OCHOBHBIE MOJIOKEHUS TEOPHUU
Makcsemia. [lIkana 37eKTpOMarHUTHHIX BOJIH.

Ne7 BosiHoBasi ontuka: Murepdepennus cseta. Judpakuus cseta. [lpunnun [toiirenca-dpenerns.
Hudpakmuonnas pemerka. [lomspusanus cBeta. EcTeCTBEHHBI W TOJSIPU30BaHHBIA CBET. SIBiieHUE
JBOMHOTO J1ydyenpenomieHus. 3akod Maioca. 3akoH bprocrepa.

Ne§ KpanroBasi onmrmka: KsanToBass mnpuposa wusnydeHus. TemnoBoe H3IydeHHE U €ro
XapaKTePUCTHKU. 3aKOHbI H3JIyueHUss aOCONIOTHO  4YepHoro Tena. YibTpaduoneroBas katactpoda.
®otoanekrpuueckuii 3 dext. Bunbt potordpdexra. PoTo37€MEHTHI.

4.3 JlabopaTtopHble padoThI

Ne Kon-Bo
No JIP HaumenoBanue nabopatopHbix paboT
paszena 4acoB
100 1 BBosnas naboparopHas pabora 2
111 1 Bparenue TBeporo Tena BOKPYT HEMOIBIIKHOM OCH. 2
135 1 Wzyuenne aOCOMOTHO yNpyroro u abCoIOTHO HEYIIPYTOro y1apoB. 2
103 1 Hzmepenne MoOMEHTa MHEPIIMU TBEPJIBIX TEJI METOIOM KPYTHIBHBIX KoJieha- 2
HUM.
119 3 Omnpenenenue oTHOMEHUs TeruioeMKocTH ra3a C, / Cy MeTozioM agnabarnyde- 2

CKOT'0 paCIIMnpECHU

121 3 Onpenenenne ko3 duimenta Ba3kocTu MeTo oM CToKCa. 2
200 4 BBoauas naboparopHast pabora 2
201 4 N3yueHue pa3BeTBICHHBIX AIEKTPUUECKUX LEMEH. 2
211 3] N3yuenune B3anMOEHCTBHUS DIEKTPUICCKIX TOKOB. 2
224 7 OmpezeneHne BOJIHbI CBETOBOW BOJIHBI C TOMOIIBIO TU(PPAKIIUMOHHOM pereT- 2
KH.
210 7 W3ydenne nHTEPPEPEHIINH CBETA. 2
209 8 Wzyuenne potorddexra 2
Uroro: 24




4.4 llpakTuyecKkue 3aHATHS (CEMUHAPBI)

Ne Koin-Bo
No 3ansTus Tema
pasnena 4acoB
1-3 1 Kunematuka BpaliaTeJbHOrO ABMKEHUS MaTEpUAIbHOW TOYKM. J(MHamMKa 6

BpalIaTCJIbHOro ABMXKCHUA TBEPAOI'O TCIIaA.

4.5 3 OcHOBHOE ypaBHEHHE MOJEKYIISIPHO-KHHETHIECKOW TEOPUH WACANbHBIX Ta- 4
30B. BHyTpennsist sHeprus. Uncno creneneil cBoooxapl. [lepBoe Hawamo tep-
MoauHaMHKH. [IprmMeHenne nepBoro Hayana TEpMOANHAMUKY K H30TPOIEC-
cam. Kpyrosoii mpouecc. Iukn Kapuo u ero KIIJ[ nns uneanbHoro rasa.
OHTpomnus U €€ CTaTUCTHUECKOE TOIKOBaHME.

6 1-3 KontpospHas pabora 2

7,8 5 3akoH Oma. PaGoTa M MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH 4
Jxoynsa-Jlenna. 3akon Oma it HEOJHOPOJHOTO Yy4YacTKa IIEMH.
[TpaBuna Kupxrodga

9.10 6 3akoH buo-CaBapa-Jlamiaca u ero npuMeHeHus: sl pacyeTra mar- 4
HUTHBIX Iosiel. B3anMonelicTBrue 1ByX MPOBOJHUKOB ¢ TOKOM. Ca-
MOMHAYKIUS ¥ B3auMOMHAYKIUSA. TpanchopmaTopbl. DHeprus
MarHUTHOTO TOJIS.

11 4-6 Kontposnbnas pabota 2

12-14 7 HNurepdepentusa ceera. dudpakums cBera. JudpakmumonHas pe- 6
metka. [lonspusanus csera. 3akoH Maitoca. 3akon bproctepa. Un-
TepdepeHIus MOISIPU30BAHHOTO CBETA.

15,16 8 KBanrtoBas npupoga uznydenus. TemngoBoe H3IydeHHE U €T0 Xa- 4
PaKTEPUCTUKH. 3aKOHBI U3JIydyeHUs1 a0COJIIOTHO uepHoro tena. Po-
TO3JIeKTpUUecKuit 3¢pdexr.

Hroro: 16

5 Y4yeOHO-MeTOANYECKOE 00ecnedyeHHue TUCIUIIINHDI
5.1 OcHoBHas uTEpPaTypa

1. CaBeanes, U. B. Kypc o6ueii ¢puszuku [Tekcr]: yuebnoe nocodue / 1. B. CaBenbes.- 5-e u3.,
ucnp. - Cankr-IlerepOypr : Jlanp, 2011. - (JIyumue knaccudeckue yueOHukn). - ISBN 978-5-8114-1206-8.
T. 1: Mexanuka. - 2011. - 352 c.: un. - [Ipeam. ykas.: c. 334-336.- ISBN 978-5-8114-1207-5.

2. CaBeabes, U. B. Kypc o6meii ¢pusnku [Tekct]: yueOnoe nocodue / M. B. CaBenbes.- 5-e u3f.,
uctp. - Cankr-IlerepOypr: Jlanp, 2011. - (JIyumwue knaccndeckue yueOnukn). - ISBN 978-5-8114-1206-8.
T. 2: DnexTpuyectBo u MarHeTusMm. - 2011. - 343 c.: un. - [Ipwi.: c. 327-339. - [Ipenm. ykas.: c. 340-342.-
ISBN 978-5-8114-1208-2.

3. CaBeanes, U. B. Kypc oomeii pusuxu [Tekct]: yaeoHOe Tocooue / U. B. CaBenbeB.- 5-¢ u3.,
uchp. - Cankr-IletepOypr : Jlanb, 2011. - (Jlyumue knaccuueckue yueoHukn). - ISBN 978-5-8114-1206-8.
T. 3: Moaexkyasipuasi pusuka u repmoauHamuka. - 2011. - 209 c.: mi. - [pun.: c. 201-206. - [Ipeam.
yka3.: c. 207-208.- ISBN 978-5-8414-1209-9.

4. Caseabes, U. B. Kypc o6meii ¢puszunku [Texcr]: yaeOHoe nocobue / . B. Capenbes.- 5-¢ u3j.,
uctp. - Cankr-IlerepOypr : Jlans, 2011. - (JIyumme xnaccudeckne yueOHukn). - ISBN 978-5-8114-1206-8.
T. 5: KBanroBasi ontuka. AtoMmHas ¢pusuka. ®usuka TBepaoro reja. Dusuka aTOMHOI0 siApPa M dJie-
MeHTapHbIX yacTul. - 2011. - 384 c.: w. - [Ipeam. ykas.: c. 364-368.- ISBN 978-5-8114-1211-2.



5. Tpodpumona, T.!. Kypc ¢pusuxu [Tekct]: yaeOHOE TOCOOUE 7151 HHKEHEPHO-TEXHUYECKUX CIIe-
uanbHOCTEH BhIcINX yueOHbIX 3aBenenuit / T.U. Tpopumona. — 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. CaMmocTosiTeIbHAsI padoTa ¢ y4eOHBIM TeKCTOM N0 ¢u3uKe [DIEKTPOHHBIN pecypc] : MpaKTH-
kyM / M. A. Kydepenko; M-Bo oOpa3oBanus u Hayku Poc. deneparuu, Oepep. roc. 0r0pKeT. 00pa3oBar.
yupexaeHue Boicil. oopasoanus "OpenOypr. roc. yH-T" - 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 JIUTEPATYPaA

1. IlpakTuKyM IO CaMOCTOSITEIbBHOMY PELICHHIO 3a/1a4 ¢ METOAMYECKUMH yKa3aHUSAMU [ DJIEKTPOH-
HBIH pecypc] : yueOHOe nmocodue i CTYI€HTOB, 00yUYaIoIUXCsl IO MPOrpaMMaM BBICHIEr0 00pa3oBaHUs 10
HanpasieHusM noarotoBku 12.03.04 buorexuunyeckue cucremsl u TexHosoruu u 04.03.01 Xumus / 0. A.
I'magsimeBa, B. B. ['yupkoB; M-Bo oOpa3zoBanus u Hayku Poc. @enepanuu, denep. roc. Oromxer. oOpa3o-
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. JlabopaTopHBIN MPAKTHKYM O TEIUIO(GU3NKE [ DIEKTPOHHBINH pecypc] : ydeOHoe mocodue / A. T
YerBepukoBa [u 1p.]; M-Bo obOpa3zoBanusi u Hayku Poc. ®@epepanuu, ®Penep. roc. Oromxer. odpazosar.
yupexxaeHnue Beicl. npod. odpazoBanus "OpeHOypr. roc. yH-T". - DIeKTpOoH. TeKCTOBbIe naH. (1 daiin: 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. N3ydenue 3akoHOB MexaHMKH: MeToaudeckue ykazanus / E.B. IlsetkoBa, E.B. Bonkos, I'.C. Skynos;

OpeHOyprckmii  TOC. VH-T. —  OpenoOypr: ory, 2015. - 48 c. Pexum  mocryma:
http://artlib.osu.ru/web/books/work_all/8231_20150629.pdf

4. Co6opuuk 3amad u BompocoB 1o ¢usuke [Tekcr] : yueOHOe mocobue sl CTYAEHTOB-HHOCTPAHIIEB,
00y4Jarommxcsi Ha MOATrOTOBUTENBHBIX (pakynbTeTax Bblcmnx yueOHbIX 3aBeneHuit / 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. BecTHUK HaHOTEXHOJOTMM : OKypHal. - MockBa : OOO '"I'porex", 2021,
https://dlib.eastview.com/browse/publication/85730/udb/12
2. Nature Physics : xypnai. - Nature Journals; 2022, https://www.nature.com/nphys/ .

5.4 UuTepHeT-pecypcesbl

2. http://lelementy.ru/lib/lections - Bunmeo3anmucu W TEKCTOBBIA MaTepHal MYOIHMYHBIX JICKIHIA
M3BECTHBIX YYCHBIX MUPA.

3. http://mipt.ru/ - caiit MockoOBCKOrO (U3UKO-TEXHHYECKOTO HMHCTUTYTa (TOCYJIapCTBEHHBIH
YHUBEPCUTET).

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

5. https://universarium.org/catalog.ru/ - On-naitn miatdgopma: «YHuepcapuym», Kypcer, MOOK:
«KiroueBbie unen Gu3NKM».

6. Becrauk MockOBCKOTO YHUBEPCUTETA. Cepus 3. dusuka. AcTtpoHOMUS
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. IIporpammHas cuctema Jyisi OpraHu3aluy Buaeo-KoHpepeHi-cBs3u Webinar.ru

4, Koncynbrantllimtoc [DaeKTpoHHBINA pecypc]: 2JIEKTPOHHOE MEPUOANYECKOe M3JaHUE CIIpaBOYHAS
npaBoBas cucrema. / Pazpaborunk 3A0 «Koucynbrant [Inrocy, [1992-2023]. — Pexxum octyna K cucreme
B cetu OI'Y mst yeranosku cuctemsl: \\fileserverI\'CONSULT\cons.exe.

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

6. ABTOMaTH3MpOBaHHAs MHTEpAaKTUBHAs cucreMa cereBoro TectupoBanus - AUCCT (3apeructpu-
poBana B POCIIATEHT, CBuaerenbCcTBO O TOCYJApCTBEHHON perucTpaiuu nporpammel mis 9BM
Ne2011610456, npaBoobnanarenr — OpeHOYprckuii TOCYJapCTBEHHBINH YHHBEPCUTET), PEXKUM JTOCTyIa -
http://aist.osu.ru.

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

VYuebHble ayJUTOPUU Ul HPOBEIEHUS 3aHATHH JIEKIMOHHOTO THIIA, CEMMHApPCKOro THMA, Ui
IIPOBEJCHUSI TPYIIOBbIX W UHAMBUAYAJIbHBIX KOHCYJbTAI[Mi, TEKYIIETO KOHTPOJS U IPOMEKYTOUHOU
aTTeCcTalluu.

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

[lepevyeHp MaTepUATBHO-TEXHUYECKOTO OOECeueHus, HEOOXOIUMOTO Ul peaTu3aliil IpOorpaMMBI
OakanaBpuaTa, BKJIIOYaeT B ceOs aboparopuu: «MexaHuKa U MOJIEKYIsApHas (Gu3nka», «DJIEeKTPUUECTBO U
MarHeTusm», «Onrtuka», «ATOMHas W sijepHas (puU3MKa» OCHALICHHBIE J1a0OpaTOpPHBIM O0OPYIOBAHUEM,
IUIaKaTaMu, TabauaMu GU3NYECKUX BEJTUYUH.

[ToMerieHust A1l CAaMOCTOSATEIBHOW pabOTHl 00YJarOIUXCsl OCHAIICHBI KOMIBIOTEPHOW TEXHUKOH C
BO3MOYKHOCTBIO MOJKIIOYEeHUs K ceru "HHrepHer" M obecriedeHHeM JOCTyHna B 3JIEKTPOHHYIO
nH(popManmoHHO-00pa3oBaTenbHYI0 cpeay OI'Y.

1 Jnst Pabounx crannuii B penakuun «CTanmaapTHAS

2 Bxirouaer B ce0st TEKCTOBBIN TpoLECCOp I Beex BUIOB JokymeHtoB Writer, TaGmuunsiii mporeccop Calc, mporpamMmy 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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