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1 Ilean u 3a1a491 OCBOEHUS JUCIHUTLIUHBI

ean (1eaH) OCBOSHMS JUCITATUIMHBI:

U3y4EHUE
COBPEMEHHOM (PU3UKHU.

3agaun:

(GyHIAMEHTANbHBIX  (U3UYECKUX

3aKOHOB, TEOPHH,

METOJIOB

KJIACCUYECKOU WU

YCBOEHHE OCHOBHBIX IPEJCTABICHUI 0 MaTepuH, opMax U crocodax e€ CylniecTBOBAHMS, HAyYUTh
IIPOBOJIUTh TEOPETUYECKHUE U SKCIIEPUMEHTAJIbHBIE HCCIIEAOBAHUS U HUCIOIb30BaTh (PU3MUYECKUE 3aKOHBI B
OyayIei mpakTHIeCKO NesITeIbHOCTH.

2 MecTo JUCUMILIMHBI B CTPYKTYpPe 00pa30BaTe/ibHO NPOrpaMMbl

Hucuurnnuna oTHOCUTCA K 0a30Boit yactu 6s10ka [] «/{ucuumnuuer (MOTyn)»

[TpepekBU3UTBI AUCUUILTUHBL: Omcymcmeyom

[TocTpekBU3UTHI

IUCHUILINHEL:

b1.JI.b.12 DOnexmpomexuuka u

B1,J1.B.9

INIEKMPOHUKA,

Jlunesucmuueckoe u npoepavimMroe obecneyenue cucmem asmomamusupoearHHoco NPpOeKmupoearnus

3 TpeGoBanus k pe3yabTaraMm 00y4YeHUs M0 TUCHUILINHE

[Tponecc n3yyeHus UCUUTUTMHBI HAIIPaBJIeH Ha (JOpMUPOBAHHE CIEAYIONINX PE3YJIbTATOB O0yUCHHS

KOI[ 1 HAMMCHOBAHUC

(bopMHUpPYyEMBIX KOMITETCHITHI

KO,Z[ W HAMMCHOBAHHC MHIHWKATOpa
JOCTHIXCHHA KOMIICTCHIIMH

[Tnaaupyembie pe3yabTaThl

o0y4deHus Mo TUCIUILINHE,

XapaKTePU3YIOIINE TAIThI
dbopMHUpOBaHUS
KOMIETECHIINI

€CTECTBEHHOHAYYHBIE U
oOIIeMH)KEHEPHbIE 3HAHUS,
METObI MATEMaTHYECKOTO
aHaJM3a ¥ MOJICIIMPOBAHMS,
TEOPETUYECKOT0 U
HKCIEPUMEHTAIHHOTO
HCCIIE/IOBaHMS B
npo¢ecCuOHAIBHON
JeSTeNbHOCTH

OIIK-1 CniocobeH MpUMEeHSTh

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

OIIK-1-B-2 Ymeer pemiats cTaHapTHbIE
npoQeCCHOHANIbHBIC 33/1a4U C TPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U 0011Ie-NHXEHEPHBIX
3HAHWM, METOJIOB MATEMAaTHIECKOT'0 aHAIN3a
1 MOJICTIMPOBAHUS

OIIK-1-B-3 Brnaneer HaBbIKaMu
TEOPETHYECKOTO U 3KCIIEPUMEHTATIBLHOTO
HCCIIeIOBaHMs 00BbEKTOB MpodeccnoHaNbHOMI
eI TeIIbHOCTH

3HaTh: OCHOBBI
MaTeMaTHKH, (PU3HKH,
BEIYHCIIATEILHON TEXHUKHA
U MPOrpaMMHUPOBAHHUS

YMmersb: pemiath
CTaH/IapTHbIE
npodeccuoHaIbHbIE 3a/1a4n
C IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U
00111e-MH)KEHEPHBIX
3HAHUH, METOI0B
MaTeMaTHYeCKOro aHaJIN3a
Y MOJIEITMPOBAHUS

Baajnersb: HaBbIKaMU
TEOPETHUUECKOTO U
AKCTIEPUMEHTAIIBHOTO
HCCIICIOBAHUS O0OBEKTOB
npodecCuoHaATBHOM

eI TeIbHOCTHU




4 CTpyKTYypa U coJepKaHue JUCUUIIIHHbI

4.1 CTpyKTypa IMCHUATINHBI

OO0mias TpyA0€MKOCTh AUCIHUILUIMHBI COCTABIISIET 6 3a4eTHBIX enuHull (216 akaieMUUeCKUX YacoB).

TpynoeMKoCTb,
Bun paboter aKaJIeMIYECKHUX 9aCOB
1 cemectp 2 ceMecTp BCETO
OO0mas Tpy10éMKOCTh 108 108 216
KonrakTHasi pa6ora: 42,25 43,25 85,5
Jlexuuu (JI) 18 18 36
[Tpaxtrueckue 3ansatus (I113) 8 8 16
Jlabopartopusie paboTs (JIP) 16 16 32
Koncynbranun 1 1
[TpomexxyTounas arrectarus (3a4eT, SK3aMeH) 0,25 0,25 0,5
CamocrosiTelibHas pa6oTa: 65,75 64,75 130,5
- camono02omogKka (npopabomxa u nogmopenue 1eKYuoOHHO20
Mamepuana u Mamepuaia y4eOHuKo8 u y4eOHvix nocooull,
- N0020MO6Ka K 1a00PAMOPHLIM 3AHAMUAM,
- N0020MOBKA K NPAKMUYECKUM 3AHATMUIM,
- N0020MOBKA K KOJLIOKBUYMAM,
- 10020MOBKA K PYOEHCHOMY KOHMPOJIO U M.N.)
Buja uToroBoro KOHTpoJIs (3a4eT, IK3aMeH, 3ayer IK3aMeH
Au(ppepeHupOBAHHBIN 3a4eT)
Pazensr quctuiuineel, u3ydaeMeie B 1 cemectpe
KonmuecTBo yacos
Ne HaumeHnoBanue pa3aenon ayAutopras BHeay/I.
paszzena BCET0 abota
T 113 | 1P pabora
1 Du3NYeCcKue OCHOBBI MEXaHUKH 40 6 2 6 26
2 Mexannyeckue Kosie0aHusl U BOJTHBI 32 4 2 6 20
3 MonekynsipHast pusnka 18 4 2 2 10
4 OCHOBBI TEPMOJMHAMUKHI 18 4 2 2 10
Wroro: 108 18 | 8 | 16 66
Pazensr qUCIMIUTNHBL, U3ydaeMbIe B 2 ceMecTpe
KonmuecTBo wacoB
Ne HaumeHoBanwue pa3eiion ayAutopras BHeay/I.
pasnena BCETO pabota
T 113 | P paborta
5 DJIEKTPOMAarHeTH3M 40 6 2 6 26
6 BonHoBas ontuka 32 4 2 6 20
7 KBanrtoBas onTuka 18 4 2 2 10
8 AToMHas u snepHas Gu3uKa. 18 4 2 2 10
Hroro: 108 18 | 8 | 16 66
Bcero: 216 36 | 16 | 32 132




4.2 Cogepxxanme pa3iejioB IHMCUUNINHBI

Ne paznena HaumenoBanue pasaena Cooeporcanue pasoena

Nel dusnyeckue 0CHOBBI MeXaHUKM: MexaHndeckoe JBrkeHne. KnnemaTuka moctynaTeabHOro u
BpAILATEJIBHOTO JBH)KCHUS MAaTEPUATIbHOM TOYKHU. /[MHamuka maTepuanbHOW TOYKH. MexaHuKa TBEPIOIo
Tena. 3aKOHbl COXPAaHEHUs HUMITYJIbCa, MOMEHTa HUMIIYJIbCA, MEXAaHWYECKOM HHepruu. MexaHuuecKuil
IIPUHLIMIT OTHOCUTENBHOCTH. DnemeHTsl CTO.

No2 Mexannyeckue Koj1e0aHus M BOJHbI: ['apMoHnYeckuii ocumuisaTop. MaremaTnueckuii v (puzndeckuii
MasTHUK. CBOOOHBIE U BBIHYXKAEHHBIE KosleOanus. CliokeHue rapMOHUYECKUX KojieOaHuil. Y paBHeHue Oe-
rymeit BoaHbsl. da3oBast U rpynnoas ckopocts. MHTepdepenuns BoaH. Crosiune BoiHbl. Konebanus crpy-
HBI.

Ne3 MoJiekyJisipHasi Gu3uka M OCHOBBI TePpMOAUHAMUKU: CTaTUCTUYECKUI U TEPMOAUHAMHUYECKUN Me-
TOABI HccaenoBanusa. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKON TEOpUH UealbHbIX Ia30B. Tem-
neparypa. bapomerpuueckas popmyna. MakcBenI0BCKOE paclpeieIeHUe MOJIEKYJ 0 CKopocTsM. BHyT-
peHHss sHeprust. Yucno creneneit cBooosl. [lepBoe Hauano TepmoanHamuku. [Ipumenenne nepBoro Haya-
J1a TEpMOJMHAMHUKU K n3ornporneccam. Kpyrosoit npouecc. Lukin Kapro u ero KIIJI mia naeansHoro rasa.
OHTpomnus U e€ cTaTUCTUYECKOE ToJIKoBaHKe. Bropoe Hauano TepMoanHaMuku. PeanbHble ra3pl. Y paBHeHME
Ban-nep-Baansca. M3oTepmebl peanbHOro rasa.

Neq JuekTpocraTuka: DiekTpocratudeckoe mose. Pabora cun anekrpocrarudeckoro nons. Hampsoken-
HOCTb U MOTEHIIUAN 3JIEKTPOCTaTUYeCcKOro noJjs. [IoTok BekTopa HAmpsyKEHHOCTH AIIEKTPUUYECKOTO MOJIS.
DnexTpoeMKOCcTh npoBoaHuKa. Konaencaropsl. [lapaniensHoe u mocneaoBaTeabHOE COSTUHEHUE KOHICH-
catopoB. [110THOCTb SHEPrUY 37IEKTPOCTATHUECKOTO MOJIS.

NeS ITocTosIHHBIN 3J1eKTPHUYECKHI TOK: Y CIOBUS CYIIECTBOBaHMS MOCTOSIHHOTO Toka. Cuiia ToKa, MioT-
HOCTb TOKa. DJIEKTPOABIIKYILAs CUJIa HCTOYHUKA ToKa. 3akoH Oma. ConpoTHBIEHHE TPOBOAHUKOB. 3aKOH
Owma 111 HEOAHOPOAHOrO ydacTKa Lenu. Pabora 1 MOIHOCTB 2JIEKTPUYECKOT0 TOKa. Pa3BeTBICHHbIE LIETIH.
[TpaBuna Kupxroda. DnekTpuueckuii TOK B pa3IM4HbIX Cpeax.

Ne6 DurekTpomarnerusm: MarautHoe nosne. 3akoH buo-Casapa-Jlamuaca u ero npuMeHeHue U1 pacdyera
MarHMTHBIX MOJIEH. B3aUMOJIEHCTBUE IIPOBOJIHUKOB ¢ TOKOM. Cuita Amrnepa. BUXpEBOU XapaKTep MarHUTHO-
ro nosis. LIupKymsmus BeKTopa HHAYKIIUHA MarHUTHOTO 110JIs1. 3aKOH ITOJIHOTO TOKA. SIBJIEeHNE AJeKTpomar-
HUTHOHN MHIYKUUU. SIBIeHNEe CAaMOMHAYKIIMN U B3aMMOMHYKIMU. Buxpesbie Toku. TpanchopmaTopsl.
OHeprus MarHUTHOTO 1oJs. MarHuTHble cBOMcTBa BemecTBa. [Ipupona nua- u napamarsetusma. Ilepemen-
HBIM TOK. 3akoH OMa Ji1s mepeMeHHBIX TOKOB. OCHOBHBIE MOI0XkeEHU Teopun Makceia. [llkana anekrpo-
MarHMTHBIX BOJIH.

Ne7 BostnoBasi ontuka: Muatepdepenius cera. udpakuus ceeta. [Ipunnumn [toiirenca-Openens. qu-
(dbpakuronnas pemietka. [lomsipuszanus cBera. EcTecTBeHHBIN U TIOJNIPU30BaHHBINA CBET. SIBJICHUE JBOHOTO
myuyenpenomieHus. 3akoH Mamtoca. 3akoH bprocrepa.

Ne8 KBanToBasi onTuka: KBantoBas mpupoja uznyueHus. TernaoBoe U3IyYEeHUE U €ro XapaKTEPUCTHKHU.
3aKoHBI U3TYYeHHs a0COIOTHO YEPHOTO Tena. YbTpaduoneToBas karactpoda. @oTodnekTpudeckuii 3¢-
dexTt. Buastr poroaddexra. DoTod1eMEHTHI.

Ne9 Aromuas ¢pusuka. dusuka TBepaoro tena: Moaenu atoma Tomcona u Pezepdopaa. OmsiT Pesepdopaa
0 paccenBaHUIO YacTHIl, JINHEHHBIN criekTp aTroma Bogopoa. O6o0menHas ¢opmyna bansmepa. [loctyna-
16l bopa. Cniextp atoma Bojopoaa no bopy. KopryckynsipHO-BOIHOBOM yaln3M CBOWCTB BEIIECTBA, TEO-
pus Jlyn ne bpoiins, nudpakuus nektpoHoB. CooTHOIIEHNE HeollpeiedeHHOcTel. BomHoBas GpyHKIMs U ee
cTaTucTUyecKuil cMmblci. YpaBHeHue Lllpeaunrepa. ATom Bogopoia B KBAHTOBOM MEXAHUKE; CIEKTP BOJO-
pona; npuHuun Ilaynu; pacnpenenenue 3IeKTPOHOB B aToMe 110 cocTosiHUsIM. KBaHTOBBIE uncia. [lonstue o

5



30HHOM TEOPUHU ITPOBOJAUMOCTH TBEPABIX TEII; NEJICHUE TBEPABIX TEJI HA METAJUIbI, IIOJIYIIPOBOJHUKY U TU-
AJIEKTPHUKH C TIO3ULIMU 30HHOM TEOPHUU; COOCTBEHHAs M IPUMECHAsI IPOBOAUMOCTD TOJTYIPOBOJHUKOB; TEM-
nepaTrypHas 3aBUCUMOCTb IIPOBOJAMMOCTH MOJIYIIPOBOAHUKOB. KOHTAKT JBYX META/JIOB 10 30HHOM TEOPHH;
TEPMOAJICKTPUYECKHUE SBJICHUS U UX PUMeHeHue (siBeHue 3ecOeka, sisiuenue [lenbThe, sBneane ToMcoHa);
BBIIIPSAMIICHUE HA KOHTAKTE METAJUI-IIOIYIIPOBOAHUK. KOHTAKT 3JIEKTPOHHOIO U IBIPOYHOTO IOJIYIIPOBOHU-
KOB (p-n mepexon); MoJIyIpOBOAHUKOBBIE BBIIPSIMHUTEIH; OCOOCHHOCTh BOJIBTAMIIEPHBIX XapaKTEPUCTUK IO~
JYIPOBOJHUKOBBIX JHOOB; IPUHIMI PpaOOThI IOTYIIPOBOJAHUKOBOTO TPUOJA.

Nel0 DsemenThl pu3ukn aToMHoro sigpa: CoctaB aToMHOTO sipa. MaccoBoe u 3apsioBoe uncio. Jedexr
Macchl ¥ 3Heprus cBs3u sapa. CIuH SApa U ero MarHUTHBI MOMEHT. SlaepHble CUIlbL. SIepHble peakuuu.
Snepnas peakuus neneHus. SnepHas peakuus CuHTe3a. PalnoakTUBHOCTD.

4.3 JlabopaTropHble padoThI

Ne Komn-Bo

Ne JIP HaumenoBanue 1adopaTopHBIX PadOT
p

pasnena 4acoB

1 1 BBoanas paborta. DneMeHThl TeopuH OmUO0K 1 00paboTka 2
pe3yJIbTaTOB U3MEPEHU.

N

2 1 W3ydenne abCOTIOTHO YIIPYTUX M HEYNIPYTUX YAAPOB.

w
w
N

Onpenenenue otHomeHus Temoemkoctu Cp/Cv MeTooM
a711abaTUYECKOr0 PaCIIUPEHHUSL.

MasgtHuku

W3ydeHue pa3BETBICHHBIX AJIEKTPUUECKUX LETEN

I/ISMepeHI/Ie CMKOCTH KOHJICHCATOPOB

IIposepka 3akona Jxoyinsa-Jlenna

HpOBepKa 3akoHa OMa JJIA ICPEMCHHOI'O TOKA

[ColNeoRE NN A& JIN-N
OO O OO N
NINNINININ

OrnpesienieHne BOJTHBI CBETOBOM BOJIHBI C IIOMOIIBIO TU(PAKIIMOHHOK
peleTKu

IIposepka 3akona Mairtoca

11 W3ydeHue criekTpa UCIycKaHus atoMa BOJAOpoAa

12 M3ydyeHne MOJIEKYIISIPHOTO CIIEKTPa MOTJIOUIEHUS HOAA

13 Onpenenenre 3HaKa HOCUTENEH TOKA B MOJIYIPOBOIHUKAX

14 OnpeﬂeneHI/Ie INHPHUHBI 3anpemeHHOﬁ 30HBI ITOJYITPOBOJHHUKA

15 Onpenenenne Touku Kropu

0000|0000 (00| 0| O
NINNININININ

16 Onpenenenre MakCUMalbHOW SHEPrUH OeTa-u3Iy4eHUs U30TOoMa

«Crponumii 90 — Utpuit 90»

Uroro: 32

4.4 IlpakTu4yeckue 3aHATHS (CEMHHAPBI)

Ne Koi-Bo
Ne 3agsgTus Tema
paszaena JacoB

1,2 1 Mexannueckoe qBrkeHue. KnneMarnka noctynaTreabHOro 4
JIBIJKEHUSI MAaTepUAIIbHON TOYKH. 3aKOHBI COXpaHEHUSI.

3 1 KunemaTnka BpamaTenbHOro IBHKEHUS MaTEPUAIBHON TOYKH. 2
JIMHaMuKa BpallaTeIbHOro JBUKEHUS TBEPAOro Tela.

4 2 ["apmonmnueckuil ocruuiATop. MaTtemMaTuueckuid M pu3nuecKuii 2
MasTHUK. CBOOOHBIE U BBIHYXK/ICHHBIE KOJICOaHUSI.

5 3 OcCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKON TeOprn 2
UJeaNbHBIX Ta30B. BHyTpeHHss sHeprusd. Ynucino crenenei
cB00o1b1. [lepBoe Havano TepMOJMHAMUKH

6 5 3akon Oma. PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. 3aKOH 2
Jlxoynsa-Jlenna. 3akoH Oma /1711 HEOJHOPOJIHOTO Y4acTKa LEMH.




No Kon-Bo
Ne 3angTus Tema
pasnena JaCcOB

ITpasuna Kupxroda

7 7 KBanToBas npupoaa nzmyuenus. TennoBoe U3aydeHUE U €ro 2
XapaKTEPUCTHKH. 3aKOHBI U3Ty4eHUsI a0COIOTHO YEPHOTO TENA.
dotoanekrpruueckuii 3hdexT.

8 8 Mopnenu atroma Tomcona u Pesepdopna. Onsir Pesepdopaa o 2
pacCceMBaHUIO YacTull, JINHEHHBIN CIIEKTP aTOMa BOAOPO/Ia.
O6o6mennas Gopmyna banpmepa. I[Toctynarer bopa. Cnexktp atoma
Bogopoaa 1o bopy. KBantossie uncina

Hroro: 16

5 YueOHO-MeTOANYECKOE 00ecIeYeHre JUCIUILTHHDI
5.1 OcHoBHas auTEpPaTypa

1. ®usumka: Mexanuka. MexaHndeckue KoJieOaHWss W BOJHBL.  MolekynspHas — (QU3HKa.
Tepmoaunamuka: Yuebnoe nocodue / C.1. Ky3nenos. - 4-e uza., ucrp. u aon. - M.: By3oBckuil yueOHUK:
HUIL] UTHO®PA-M, 2014. - 248 c.: 60x90 1/16. () ISBN 978-5-9558-0317-3, 700 »k3. Pexum mocryna:
http://znanium.com/bookread2.php?book=412940

2. @wusuka. OCHOBBI AIEKTPOAMHAMHUKHU. DJIEKTPOMArHUTHBIE KOJIEOAHUsI U BOJHBL: Y4eOHOE MOCo-
6ue / C.1. Ky3nenos. - 4-e u3z., ucnp. u gon. - M.: By3osckuit yueonuk: HUL] MHOPA-M, 2015. - 231 c.:
60x90 1/16.  (meperuter) ISBN  978-5-9558-0332-6, 500 92x3. - Pexum  jgocryma:
http://znanium.com/catalog.php?bookinfo=424601

3. @wusuka. BonnoBas ontuka. KBanTOBas mpupoa u3imydeHus. DIIEMEHTbl aTOMHOUN U siIepHOH Gu-
3uku: Yueb. noc. / C.U.Ky3nenos, A.M.Jluznep - 3-e uzn., nepepad. u gomn. - M.: By3os. yue6.: HUL| NH-
®OPA-M, 2015 - 212 c.: 60x90 1/16.(m) ISBN 978-5-9558-0350-0, 500 »k3. - Pexum nocryma:
http://znanium.com/catalog.php?bookinfo=438135

4. DneMeHThl KBAaHTOBOW MEXaHWKH M (U3UKKA aTOMHOTO siapa: YueOHoe mocoOue/A.I.bpayH,
N.I" JIlesutnna - M.: HULl UHOPA-M, 2015. - 84 c.: 60x90 1/16. - (Boicmiee obpa3oBanue: bakanaBpuar)
(O6m0%kKa) ISBN 978-5-16-010384-6, 100 IK3. - Pexum JIOCTYTIA:
http://znanium.com/catalog.php?bookinfo=486392

5. Tpodumona, T. U. Kypc ¢pusuxu [Tekcr] : yuebHOE ocobue A1 MHKEHEPHO-TEXHUUECKUX CIie-
uanbHOCTeH BhIcIMX y4yeOHbIX 3aBeneHunii / T. . Tpodumosa.- 20-e usna., crep. - Mocksa : Akaaemus,
2014. - 560 c. : un. - (Bsicmiee npodeccuonansHoe 00pazoBanue). - [Ipenm. ykas.: ¢. 537-549. - ISBN 978-
5-4468-0627-0.

5.2 lonoinuTenbHAas1 JIMTEpPaTypa

1. CamocrosrenbHas paboTa ¢ y4yeOHBIM TEKCTOM MO (u3UKe [DIEKTPOHHBIH pecypc] :
npakTukym / M. A. Kyuepenko; M-Bo oOpazoBanusi u Hayku Poc. ®@enepanuu, denep. roc. OIOKET.
o0pa3oBaT. yupexaeHue Bbicil. oopa3oBanus "OpenOypr. roc. yH-1" - Openoypr : OI'Y, 2016. - 127 c. -
3arn. ¢ tuT. dkpana. -Adobe Acrobat Reader 6.0 - ISBN 978-5-7410-1444-8. - Pexum pocryma:
http://artlib.osu.ru/web/books/metod_all/10216 20160505.pdf

2.IlpakTHKyM TIO CaMOCTOSITETFHOMY PEIICHHUIO 33/1a4 ¢ METOJUYECKUMH YKa3aHUSAMH [ DIIEKTPOH-
HBII pecypc] : yueOHoOe mocobue A CTYIEeHTOB, 00yJaromuXxcs Mo MporpaMMaM BhICHIET0 00pa3oBaHuUs
1o HarnpasiaeHusiM noArotoBku 12.03.04 buorexuuueckue cuctemsl U TexHonoruu u 04.03.01 Xumus / 1O.
A. I'magpiieBa, B. B. I'yapkoB; M-Bo oOpa3oBanus u Hayku Poc. deneparun, @enep. roc. 6romkeT. odpa-
30BaT. YUpeKaeHue BhICcII. o0pa3oBanus "OpenOypr. roc. yH-T". - U. 1. Mexanuka. - DJIeKTpOH. TEKCTOBBIC
naH. (1 ¢aitn: 2.36 MO). - Openoypr : OI'Y, 2016. - 139 c. - 3arn. ¢ TuT. 3kpana. -Adobe Acrobat Reader
6.0 - ISBN 978-5-7410-1595-7.. - Ne roc. perucrpammm 0321700749. - Pexwum nocryma:
http://artlib.osu.ru/web/books/metod_all/32415 20161201.pdf

3.JIaGopaTopHBIi TPAKTUKYM MO TeTuiou3uke [DIeKTPOHHBINA pecypc| : yueOHoe mocodue / A. T
7



http://znanium.com/bookread2.php?book=412940
http://znanium.com/catalog.php?bookinfo=424601
http://znanium.com/catalog.php?bookinfo=438135
http://znanium.com/catalog.php?bookinfo=486392
http://artlib.osu.ru/web/books/metod_all/10216_20160505.pdf
http://artlib.osu.ru/web/books/metod_all/32415_20161201.pdf

YerepukoBa [u ap.]; M-Bo oOpa3oBanus u Hayku Poc. @enepanuu, deaep. roc. OI0IKET. oOpa3oBar.
yapexaeHue Boicil. mpod. oOpazoBanus "OpeHOypr. roc. yH-T". - DJIEKTpoH. TeKcToBble maH. (1 daiin:
1.65 M0). - Openoypr : OI'Y, 2014. - 109 c. - 3arn. ¢ tauT. 3kpana. -Adobe Acrobat Reader 6.0 - ISBN
978-5-7410-1223-9. - Pexxum moctyma: http://artlib.osu.ru/web/books/metod all/6348 20141106.pdf

5.3 llepuoauyeckue U3IaHUA

1. UndopmaTtuka u oOpazoBanue : xypHai. - M. : ArenrctBo "Pocneuars", 2016

2. KBaHTOBas 3JIEKTPOHHKA : )KypHaIL - M. : ArenrctBo "Pocneuars", 2016, 2017.

3. Ycenexu ¢pusndeckux Hayk : )kypHal. - M. : AredatcTtBo "Pocnevars", 2016.

4.. OnTuKa 1 CIIeKTPOCKOMNHS : KypHall. - M. : Akagemusnatuentp "Hayka" PAH, 2016-2018.

5. XKypHan 3KcriepuMeHTaIbHON M TeopeThuecKord (Gpu3uKH : KypHald. - M. : AkaaeMH3JaTIEHTP
"Hayxa" PAH, 2016.

5.4 UnTepHeT-pecypchl

1. Pemenns 3anau no ¢usuke noj penakuueid A.I'. Ueptosa. - http://fiziks.ru/. /lanHbiii caidlT momo-
KET MOJNyYUTh MPO(HECCHOHATBHO Pa300paHHbIC PELICHHUS 3a/au M3 3HAMCHUTOrO cOOpHMKA 3a1a4 no ¢u-
3uke nox penakuuen A.I'. Yeprosa, A.A. BopoObeBa.

2. DHimknoneaus Gu3nku U xuMuu. - hitp://fizikaihimia.ru/ TIpeacraBien 60JbI0lH 00bEM MaTEpH-
aJjia 1o KJIACCHYECKUM M XPECTOMATHIHBIM MarepuaiaM. [ToXouT a1 MOArOTOBKH KakK M0 TeMaM JICKIUH u
CEMUHAPCKHX 3aHATHHA, TaK U MO TeMaM, MPEAHA3HAYCHHBIM IS CAMOCTOSTEIBHOTO WM PACIIMPEHHOTO
H3YUYCHHUSL.

2. BupryanbHas oOpa3oBarenbHas jabopatopus. - http://www.virtulab.net/ O6pa3oBarenbHbie HH-
TEPaKTUBHBIC PAOOTHI MO3BOJISIOT YUAIIMMCS MPOBOAWTH BUPTYaIbHBIC SKCIIEPUMEHTHI 110 (BH3UKE, XUMHH,
OMOJIOTHH, SKOJIOTHH M JPYTHM TPEIMETaM, Kak B TPEXMEPHOM MTPOCTPAHCTBE, TaK U B IBYXMEPHOM.

4. https://openedu.ru/course - «OtkpsiToe oOpasoBanue», Karanor kypcoB, MOOK: «IIpocTbie Mo-
JICKYJIbI B HAIICH JKU3HI.

https://www.coursera.org/learn/python - «Coursera», MOOK: «Programming for Everybody (Getting
Started with Python)»;

5.5 IIporpammHoe obecmnedyeHue, NMpoeccCHOHAIbHBbIC 0a3bl JaHHBIX W HMH(GOPMALHMOHHBIE
CIIPABOYHbIE CHCTEMBbI

1. Omnepaunonnas cucrema Windows (B pamkax nuiensuonHoro cornamenuss OVS-ES obecneuen
BeCh KoMIbloTepHBIN napk OI'Y).

2. TMaker wactonpHbix npwitokenuit Microsoft Office (Word, Excel, PowerPoint) (B pamkax
munensnonHoro cornamenns OVS-ES obGecrieden Bech kommbroTepHblii mapk OI'Y) ist moAaroToBku
TEKCTOBBIX JOKYMEHTOB, 00pa0OTKH SKCIEPUMEHTAIBHBIX PE3YJIbTATOB U IEMOHCTPAIIMH ITPE3CHTALH .

3. American Institute of Physics [Dnextponnslii pecypc] : pedepaTuBHas Oa3a HaHHBIX /
Awmepukanckuii nHCTHTYT Qu3uku (AIP), AIP Publishing. — Pexwum noctyma : https://www.scitation.org/ , B
nokanbsHOM cetn OI'Y.

4. American Chemical Society [OnexkTpoHHbIi pecypc] : 06a3a naHHbIX. — Pexum ngocryma
https://www.acs.org/content/acs/en.html , B mokansnoi cetn OI'Y.

6 MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUNINHBI

YueOHbIE AYAUTOPUU I MPOBECACHUA 3aHSATUU JICKOMOHHOI'0  THIIa, CEMHMHAPCKOTr0 TUIIA, OJIA
MPOBEJICHUSI TPYIIOBBIX W WHAMBUAYAIBHBIX KOHCYJIbTAIMi, TEKYIIET0 KOHTPOIS M MPOMEKYTOYHOU
arTecTralunuu.

AynuTOpUN OCHAIICHBI KOMIUIEKTAMHU YUY€HUYEeCKOW MeOeH, TEXHUYECKUMHU CPEeICTBAMU O0yUYeHUS,
CITYXKaIIUMU JJIs PEJCTaBICHUs yaeOHOH HH(MOpMAIU OOJIBIIION ayIUTOPHUH.


http://artlib.osu.ru/web/books/metod_all/6348_20141106.pdf
http://fiziks.ru/
http://fizikaihimia.ru/
http://www.virtulab.net/
https://openedu.ru/course
https://www.scitation.org/
https://www.acs.org/content/acs/en.html

Jns mpoBeneHus 1abOpaTOpHBIX 3aHATUNA  HCIMONIb3yeTcsl Jlabopatopus «Haumenosanue» (npu
Haau4uK), (KOMIBIOTEPHBIA KJIACC) OCHAIICHHAs/ OCHAICHHBIN (YKa3bIBA€TCS KOHKPETHOE 000PYI0BaHUE U
T.IL.)

[Tomerenue 111 cCaMOCTOATENLHON PabOThl 00YYarOIIMXCSI OCHAIIEHBI KOMITBIOTEPHOW TEXHUKOM,
noJKiIoYeHHo Kk cetu "HMuTepHer", M obecrnedeHneM JA0OCTyHa B AIIEKTPOHHYIO WH(GOPMAIMOHHO-
oOpazoBarenbHyto cpeny OI'Y.

Kaowcowii  6u0  nomewenus moocem  Obimb  OONOIHEH — Cpeocmeamu  0OVUeHUs,  pPedalbHO
UCNONL3YeMbIMU  NPU  NPOBEOCHUU  YUEeOHbIX 3aAHAMUL  COOMEemcmeyrwe20 muna (Hanpumep,
nabopamopusie cmeHObl, MaKemsvl, UMUMAYUOHHbIE MOOEIlU, KOMNbIOMEPHble MPEHANXCEPbl, CUMYIAMOPYL,
MYAAACU, YHeOHO-HA2NAOHblIe NOCOOUsL, NAAKAMbL U M.1N.)



