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1 Ilean u 3a1a491 OCBOEHUS JUCIHUTLIUHBI

Lleab ocBOCHUS TUCHUTUIMHBIL:

M3y4YeHHE (PyHIAMEHTAIbHBIX (PU3NYECKUX 3aKOHOB, TEOPHii, METOJOB KIACCUYECKON U COBPEMEH-
HOM (U3HKH.

3amaun:

YCBOGHHE OCHOBHBIX MpPEJCTaBICHUN 0 MaTtepuH, popmax u crocobax e€ CylecTBOBaHHS; HAYUHUTh
MIPOBOJNTH TEOPETHYECKHE M IKCIIEPUMEHTAIbHBIC MCCIEIOBAHUS M WCIOIB30BaTh (PU3UYCCKUE 3aKOHHI B
Oyayuiei mpakTU4YecKoi NesITeIbHOCTH.

2 MecTo TUCHUILUIMHBI B CTPYKTYype 00pa3oBaTe/IbHOM MPOrpaMMbl

JucnurmuHa oTHOCUTCS K 6a30Boi yactu 0s1oka J1 «/[ucturmimnabr (MOTyIn )»
[TpepekBU3UTHI TUCIUIUIMHBL: Omcymcmayom

[ToctpekBuzutbl  aucuuriubbl: b1./J[.b.23 Teopuas mawun u  mexanusmos, bl.J[.b.25
Onekmpomexnuxka u ochosvl 21ekmponuxu, b1.J{.5.26 Hopmuposanue mounocmu 6 MAawuHOCMpOeHUU,
b1.J[.F.27 ObopyodosaHue agmomamusupo8aHHo20 MAauuHoCmpoumenvHozo npoussoocmea, b1.J[.5.29
Ilpoepammuposanue kommpoanepoe cucmem asmomamusayuu, b1.J].5.34 Onemenmvr u cucmemvl
euoponnesmoasmomamuxu, b1.J[.5.35 Dnekmponuxka cucmem agmomamuueckoeo ynpaenenus, b1.J[.5.37
Teopuss  aemomamuueckoeo  ynpaenenus,  b1.J[.5.40  [Ipomviwnennvie  pobomw,  b1.J1.B.2
Mukpoxoumponnepvl U MUKponpoyeccopvl 6 cucmemax aemomamuzayuu u ynpaenenus, bl1.J[.B.5
Texnonocuueckue  npoyeccvl  A8MOMAMU3UPOSAHHbIX  npouseoocms,  b1.JI.B.7  Aemomamusayus
NPOCPAMMUPOBAHUSL  YUCTI08020  NpOcpaAMMHO20  ynpaenenus, b1.J[B.1]1  Texnuueckue cpedocmea
asmomamuzayuu

3 TpeGoBanus Kk pe3yjabTaTaMm 00yUeHUs MO TUCHUIINHE

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH Ha (bOpMI/IpOBaHI/Ie CJICAYIOMIUX PE3YJIbTATOB 06y‘IeHI/I$I

[Inanupyemble pe3ynbTaThl
00y4eHUs TT0 TUCIUILIUHE,
Kon n HaumeHnoBanue Kon n HauMeHOBaHME MHIUKATOPa
. XapaKTEPU3YIOLIUE HTAIbI
dbopMUpYyEMBIX KOMIETSHIIHIA JOCTH>KEHHS] KOMIIETEHIIUN
(dbopMupoBaHus
KOMIIETEHLINI
OIIK-1 IIpumensaTs OIIK-1-B-1 3naet ocHOBHBIE 3HaTh:
€CTECTBEHHOHAYYHBIE U €CTECTBEHHOHAYYHbIE 3aKOHOMEPHOCTH B dbyHIaMEHTAIbHBIC 3aKOHBI
OOIIeH)KEHEPHbIE 3HAHUS, npodeccuoHansHOM chepe MPUPOJBLI U OCHOBHBIE
METO/Ibl MATEMATUUYECKOTO OIIK-1-B-2 ®opmynupyeT 3agaqy duznyeckue 3aKOHBI B
aHaJlM3a ¥ MOJIEJIMPOBaHUSA B |1podecCHOHaIbHOU cepbl HA GOpMaAIBHOM |00J1aCTH MEXAHUKH,
npodeccnoHaNbHOMI S3bIKE €CTECTBEHHOHAYUYHBIX U TEPMOJIUHAMUKH,
NEeSATETLHOCTH 00IIIENH)KEHEPHBIX 3HAHHUI AJIEKTPUYECTBA U
OIIK-1-B-3 Pemaet 3agauu MarHeTus3Ma, oIl- THKU 1
PO ECCUOHATBHON JEATETHHOCTH C aTOMHOM (PU3UKH.
MCII0JIb30BAaHUEM €CTECTBEHHOHAYYHBIX U Ymersb:
00IIIeH)KEHEPHBIX 3HAHHM, METOIOB MIPUMEHSTH (PU3HIECKIE
MaTE€MaTUYeCKOro aHaJIn3a U MOJEIUPOBAHMS | 3aKOHBI JIJIsl PEILICHUS
MPaKTHYECKUX 3a/1a4.
Baapgers:
HaBBIKAMU TIPAKTUYECKOTO
MPUMEHEHUS 3aKOHOB
Gu3uku.




4 CTpyKTYypa U coJepKaHue JUCUUIIIHHbI

4.1 CTpyKTypa IMCHUATINHBI

OO1ast TPYA0EMKOCTh AUCITUIUINHBI COCTABIACT 12 3aueTHBIX enuHull (432 akaJeMUYCCKHX Yaca).

TpynoeMKoCTb,
Bun paboter aKaJIeMIYECKHUX 9aCOB
1 cemectp 2 ceMecTp 3 cemecTp BCETO

OO0masi TPy10€MKOCTh 108 144 180 432
KonrakTHasi pa6ora: 60,25 53,25 51,25 164,75
Jlexuum (JI) 28 28 18 74
[Tpaxtrueckue 3ansatus (I113) 16 16 16 48
Jlabopartopusie paboTs (JIP) 16 8 16 40
Koncynbranuu 1 1 2
[TpomexxyTounas arrectarus (3a4eT, SK3aMEeH) 0,25 0,25 0,25 0,75
CamocrosiTesibHas padoTa: 47,75 90,75 128,75 267,25
- camono02omoska (npopabomxa u 25 40 60 125
nosmopeHue J1eKYUoHH020 Mamepuana u
Mamepuana y4eOHUK08 u y4eOHbIX nocooull;

i 12 25 38 75

- N0020MO6KA K 1a00PpaAmopHbiM 3AHAMUIM,

- 10020MOBKA K NPAKMUYECKUM 3AHAMUIM 10,75 25,75 30,75 67,25
Bujx nTOoroBoro KOHTpoOJIs (3a4eT, IK3aMeH, 3auyer IK3aMeH IK3aMeH
auddepeHUpoBaHHBIN 3a4eT)

Paznensl aucuuIinHbl, n3ydaembie B 1 cemectpe
KomnnuectBo yacos
Ne HaunmenoBanue paszaennos ayuTopHad BHEAy/l.
paszzena BCETO abota
1113 | Jip pabota
1 ®du3nuecKue OCHOBBHI MEXaHUKU 48 12 | 10 | 6 20
2 MexaHnuyeckue KoyueOaHus ¥ BOJTHBI 22 6 2 4 10
3 MoutekymsipHast (PU3MKa ¥ OCHOBBI 38 10 | 4 6 18
TEPMOUHAMUKHU
HWroro: 108 28 | 16 | 16 48
Pazensr qUCIMIUTMHBL, U3ydaeMbIe B 2 ceMecTpe
KosmuecTBo gacoB
Ne HaumenoBanwue pa3aenon ayAutopras BHeay/I.
pasnena BCETO pabora
T 113 | P paborta
4 OIEKTpOCTaTHKA 40 6 4 4 22
5 [TocTOSHHBIN NEKTPUUYECKUI TOK 38 6 4 2 22
6 ONEKTPOMAarHeTu3mM 40 8 4 6 26
7 BonnoBas ontrka 26 8 4 4 22
Uroro: 144 28 | 16 | 8 92
Pasnensl AUCIUTIINHBL, H3ydaeMble B 3 ceMecTpe
KommuecTBo gacoB
Ne HaumenoBanue pa3zaenon AyAHTOpHad BHEay/I.
paszena BCETO pabota
1 ‘ 13 ‘ TP pa60Ta




KonnuecTBo yacoB
Ne HawnmenoBaHue pa3aenos ayAITopHa BHEayI.
paszena BCETO pabota

7| m3 | ap | PoeTa

8 KBanrtoBas ontuka 66 8 4 4 50

9 ATomHas pusnka. PuU3uKa TBEpAOTO Tena 64 6 8 | 10 40

10 Dy1eMeHTHI (U3UKH aTOMHOTO SApa 50 4 4 2 40

Utoro: 180 18 | 16 | 16 130

Bcero: 432 74 | 48 | 40 270

4.2 Cogepxanme pa3iejioB IUCHUINIMHBI

Nel dusznyeckne 0CHOBbI MeXaHUKHU: MexaHnuyeckoe JBUkeHue. KnnemaTuka noctynareabHoro u
BpAILaTEIbHOIO JABW)KCHHS MaTEPUAIBHOM TOUYKH. /[MHAMMKa MaTepHallbHOM TOYKU. MexaHuka TBEpAOro
Tena. 3aKOHbl COXpPAHEHWsS HMITYJbCa, MOMEHTa HMITYJIbCA, MEXAaHMYECKONW H3HEepruu. MexaHudecKui
NPUHIMI OTHOCUTEIbHOCTU. DiemeHThl CTO.

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

Ne3  Mouekyasipiass  ¢pu3uka M OCHOBbI  TepMoauHaMuku:  CTaTUCTHUECKUH U
TEPMOJMHAMMYECKMIA METOJbl HcciaenoBaHusA. OCHOBHOE YPAaBHEHHE MOJEKYJISIPHO-KMHETUYECKOH TEOpHUn
uaeabHBIX Ta3oB. Temmeparypa. bapomerpudeckas popmyna. MakcBeIIOBCKOE pacrpeielieHue MOJIEKYIT 110
ckopocTsiM. BHyTpenHss sHeprust. Uncio creneneit ceobonsl. [lepBoe Hauano tepmoanHaMuku. IIpuMeHenue
MEPBOr0 Havajla TepMoAMHAMUKH K wu3omporeccam. Kpyrosoi mnpouecc. Lukn Kapno m ero KIIJ misa
UJEAIBbHOIO ra3a. JHTPONUA U €€ CTaTUCTUYECKOE TOJIKOBaHWE. Bropoe Havano tepMoauHaMuku. PeanbHble
raspl. YpaBHeHue Ban-nep-Baansca. 30TepMbl peanbHOro rasa.

Ne4  DuektpocraTuka: OieKTpocraThyeckoe rmoje. Pabora cui  3I€KTpOCTaTUYECKOrO  IMOJISL.
HanpsoxeHHOCTh M MOTEHIIMAN 3JIeKTpocTaThyeckoro nosst. [ToTok BekTopa HanpsKEHHOCTH 3JIEKTPUUYECKOTO
1oJIsl.  DJEKTPOEMKOCTh IpoBoaHuKa. KonnaeHcaropsl. [lapamiensHoe M IOCIENOBAaTENIbHOE COCIUHEHUE
KOHZIEHCAaTOpOB. [III0THOCTE S3HEPTUH AIIEKTPOCTATUYECKOTO MOJISL.

NeS ITocTOSIHHBIN JIEKTPHYECKMH TOK: YCIIOBUS CYLIECTBOBAHHUS IOCTOSIHHOIO Toka. Cuia Toka,
IUIOTHOCTb TOKA. DJIEKTPOABIIKYIIAs CUJIa UCTOYHMKA TOKa. 3akoH OMa. ConpoTHBiIeHHE TPOBOAHUKOB. 3aKOH
Owma Ui HEOJHOPOJHOrO ydacTka nenu. PaboTa M MOLIHOCTH ANIEKTPHUUYECKOTO TOKa. Pa3BeTBICHHBIE LETH.
[IpaBuna Kupxroga. DnekTprueckuii TOK B pa3IMUHbIX CpPeaax.

Ne6 Jnexkrpomarnern3m: MarnutHoe nose. 3akoH buo-Casapa-Jlamuiaca m ero nmpumeHeHUe Ui
pacueTa MarHUTHBIX IOJIEl. B3aUMOJEWCTBHE MPOBOJHMKOB ¢ TOokoM. Cuia Ammepa. BUXPEBOIl XxapakTep
MarHuTHoro mnoss. L{upKkynsnus BEeKTOpa MHIYKIMH MAarHUTHOTO MOJIS. 3aKOH IIOJIHOTO TOKa. SIBieHue
ANEKTPOMAarHUTHOM UWHAYKUMHU. SIBJIeHHE CaMOMHIYKIMM W B3aUMOMHAYKUMHU. BuxpeBple TOKH.
Tpancdopmaropsl. DHepruss MarHUTHOro mojs. MarHuTHble CBOMCTBa BemiectBa. [lpupona ama- u
napamarHetusMma. Ilepemenssiit Tok. 3akoH Oma Ui IepeMeHHBIX TOKOB. OCHOBHBIE MOJIOXEHUS TEOPUU
Maxkcsesuta. [lIkana 31€KTpOMarHUTHBIX BOJIH.

Ne7 BosiHoBasi ontuka: Mnurepdepenuus cseta. Judpakuus csera. [punnuun I'oiirenca-dpenensi.
Hudpakiuonnas pemerka. [lonspusanus cBeta. EcTecTBeHHBIM W TOJSIPU30BaHHBIA CcBeT. SIBieHUe
JBOMHOTO JydenpenomieHus. 3akoH Maimoca. 3akoH bprocrepa.

Ne§ KpanroBasi onmrmka: KsanToBass mpupona wusnydeHus. TelioBoe MW3Iy4eHHE U €ro
XapaKTEPUCTUKUA. 3aKOHBI M3Iy4CeHHs] aOCONIIOTHO  YEepHOTO Tena. YibTpaduoseroBas KaracTpoda.
dotoanekrpuueckuii ¢ pext. Bunsr potordpdexra. PoTOINIEMEHTHI.

Ne9 Atomuas ¢puzuka. @uznka TBepaoro teaa: Monenn atoma Tomcona u Pezepdopna. OnbiT
Peszepdopna mo paccenBanuto vactul], JIuHelHbI crnekTp aroma Bojopoaa. OO6oOuieHHass ¢opmyna
banbmepa. Iloctymarel bopa. Cnektp aroma Bomopoma no bopy. KopnyckynsipHO-BOTHOBOM Ogyaliu3M
CBOMCTB BelecTBa, Teopus Jlyn ne bpoiins, nudpaxuus 31ekTpoHoB. COOTHOIIEHHE HEONpPEIeIeHHOCTEH.
BonnoBas ¢yHkius u ee craructuyeckuil cMmbici. YpaBHeHnue llpenunrepa. AToM BoJopo/ia B KBaHTOBOM
MEXaHMKE; CIEKTp BoJopona; npuHuun llaynu; pacnpeneneHue 31€KTPOHOB B aTOME IO COCTOSTHUSIM.
KBanrtoBbie uncna. IToHsiTHE O 30HHOM TEOpUM MPOBOAMMOCTH TBEPABIX TEJ; NIEJICHHE TBEPABIX TEN Ha
METaJUIbl, MOJYNPOBOJHUKUA M JUAJIEKTPUKH C IO3ULIUM 30HHOW TEOpUHU; COOCTBEHHAass M IpPUMECHas
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MPOBOAMMOCTE  MOJTYIPOBOAHHUKOB,;

KonTakt

(p-n mepexon);

paboThI MOTYIIPOBOIHUKOBOTO TPHOIA.

Nel0 DutemeHThl (puznku aTtoMHOro sigpa: CocraB aTOMHOTO spa. MaccoBoe U 3aps10BOE YUCIIO.
Hedext maccsl U sHeprus cBsa3u aapa. CruH sAapa U €ro MarHUTHBIA MOMEHT. SlnepHble cuiibl. SlnepHble

peakuuu. SnepHas peakuus nejaeHus. SnepHas peakuus CuHTe3a. PanoakTUBHOCTD.

4.3 JlabopaTopHble padoThbI

TEMIIEpaTypHasl 3aBUCHMOCTh IPOBOJMMOCTH IOJYIPOBOJIHHUKOB.
KoHTakT nByX METaJJIOB MO 30HHOM TEOpUU; TEPMOIJIEKTPUUECKUE SIBICHUS U UX NMpPUMEHEHHE (SBJICHHE
3eebeka, siBinenue Ilenbrbe, sBieHHMe ToOMCOHA); BBIIPSAMIIEHHE HA KOHTAKTe METAJUI-TIOIYIPOBOIHUK.
EKTPOHHOTO W ABIPOYHOIO  IOJYIPOBOJIHHUKOB
BBINPSMHUTEIHN; OCOOCHHOCTH BOJIbTAMIIEPHBIX XapaKTEPUCTHK TMOJTYHPOBOJHUKOBBIX THOAOB; MPUHIHII

MOJIYTIPOBOTHUKOBBIE

Ne JIP Ne HaunmenoBanue 1ab0paTopHbIX paboT Kozr-s0
paszena 4acoB
BBonHas paborta. DieMeHThl TE€OpUH OMMOOK M 00paboTKa pe3ynbTa-
1 1 TOB U3MEPECHU. g
2 1 N3yuenue abCOMOTHO YIPYTUX U HEYNPYTUX YAApOB. 2
3 3 Omnpenenenue oTHolIeHus TerioeMkoct Cp/Cv meromom aauadaTu- 9
YECKOT0 pacIIupEHusl.
4 2 MasiTHUKH. 2
5 2 Omnpenenenne JorapuMUIECKOTo JEKPEMEHTa 3aTyXaHusl. 2
6 3 Omnpenenenne kodduimenTa Bsi3koctu merogoM CTokca 2
7 S) M3yueHne pa3BeTBICHHbBIX JEKTPUUECKUX LIeTIen 2
8 5 ITpoBepka 3akona Jlxxoyns-Jlenna 2
9 5 V3MepeHue 31eKTpoIBUKYILEH CUIIbl ICTOYHUKA TOKA 2
10 5) [TpoBepka 3akona Oma JiJ1sl IEPEMEHHOTO TOKA 2
11 7 OnpezneneHye BOJHbI CBETOBOM BOJIHBI € TOMOLIBIO TU(PAKIIMOHHOMN 9
pemeTKH
12 7 M3yueHne uaTephepeHIM CBeTa 2
13 8 V3ydeHne crieKTpa UCITyCKaHUsl aTOMa BOJIOPOa 2
14 8 M3ydeHne cuekTpa HCIyCKaHus IapoB HATpUs 2
15 8 M3y4eHne MOJIEKYISIPHOTO CIIEKTpa NOTJIOUIEHHS HOAa 2
16 9 Omnpenenenne 3HaKa HOCUTEJIEH TOKA B MOJYITPOBOTHUKAX 2
17 9 OnpeneneHne NMPUHBI 3aNIPEIIEHHON 30HbI OJTYITPOBOJHUKA 2
18 9 N3mepenne DJIC meTamuimaeckoi mapsl 2
19 10 Omnpenenenne Touku Kropu 2
20 10 Omnpenenenne MakCUMaIbHOM SHEPrUuu OeTa-u3IydeHHs U30Tona 2
«Ctponuit 90 — Utpuit 90»
Hroro: 40
4.4 IlpakTuyeckue 3aHATHA (CEMUHAPDI)
Ne Ne Kon-Bo va-
Tema
3aHATUS | pasnena COB
MexaHnueckoe ABmxkeHue. KnHemMaTrka moCTynaTeabHOro JIBHKe-
12 1 HUSI MaTEpUAIBHON TOYKH. 3aKOHBI COXPAHEHUS. 4
Kunemarnka BpaniareabHOro IBHKEHHUS MaTepUaIbHON TOUKH. Jlu-
3,4 1 HaMUKa BPaIaTeIbHOTO JBMKEHUS TBEPOro Tena. 4
I"apmoHnyeckuit ocruuiATop. Matematndeckuil U (QU3NUecKuit
5 2 MasTHUK. CBOOOHBIE U BBIHYKJICHHBIC KOJICOAHUSI. 2




No

Ne

3aHATUA pasjaciia

Tema

Komn-Bo ya-
COB

6,7

OCHOBHOE ypaBHEHUE MOJEKYISIPHO-KUHETUYECKOH TEOpUH HJIe-
aNIbHBIX Ta30B. BHyTpeHHss sHeprus. UYucio creneHeil cBOOOJBL
[IepBoe Hauano TepmoauHaMuku. [IpumeHeHue nepBoro Havasia
TEPMOJIMHAMHKHU K m3onpoueccam. Kpyrosoii npouecc. L{ukn Kap-
Ho u ero KIIJ mia uaeansHOro rasa. DHTpoONUs U €€ CTaTUCTHYe-
CKO€ TOJIKOBaHUE.

KonrponbHas pabora

9,10

Pabota cun anexrpoctarudeckoro nons. IloTeHnuanbaas sHEprust
3apsiia B 3JIEKTPOCTATUYECKOM II0J€. DJIEKTPOEMKOCTh MPOBOJ-
HUKA.

11,12 5

3akon Oma. PaboTa M MOIIHOCTH 3JEKTPHYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna. 3akon Oma 111 HEOJAHOPOJHOTO yYacTKa LIETH.
[TpaBuna Kupxroda

13,14 6

3akoH buo-Casapa-Jlannaca u ero npuMeHeHus AJIs pacuera Mar-
HUTHBIX nosed. B3aumoneicTBre ABYX NMPOBOJHHMKOB C TOKOM.
CaMouHayKUus U B3auMOMHIYKIUs. TpaHchopmaropbl. JHeprus
MarHUTHOI'O MOJIS.

15

Wntepdepennus ceera. Audpaxuus ceera. Judpakunonnas pe-
merka. [lonmspuzauus cBera. 3akoH Mantoca. 3akoH bprocrepa.
WuTepdepeHiys moaspu30BaHHOTO CBETA.

16

4-7

KonTponbnas pabota

17,18,19 8

KBanToBas mpuposa usinyueHus. TerioBoe U3IydeHHUe U ero xa-
PaAKTepUCTUKH. 3aKOHBI M3JIydeHHs] aOCONIOTHO YEPHOTO Tela.
doTtornekTpudeckuii 3 HEKT.

20,21 9

Mopnenu atoma Tomcona u Pesepdopna. OnbiT Pesepdopaa mo
paccerMBaHMIO YacTUll, JIMHEHHBIA CHEKTp aroma BOAOPOJAA.
Oo6o6mennas ¢opmyna bambmepa. Iloctynarer bopa. Cnektp
atoma Bojiopoaa o bopy. KBantoBsie uncia.

22,23 10

CocraB atomHoOro sijpa. MaccoBoe u 3apsagoBoe uucio. Jledekt
Macchl U HEpPrus cBsA3M sapa. CIMH siipa U €r0 MarHUTHBIA MO-
MeHT. SnepHble cuibl. SnepHble peakuuu. SnepHas peakuus ne-
neHus. SinepHas peakuus cuHTe3a. PagroakTHBHOCTS.

24

8-10

KontponsHas pabora

Bcero:

48

uctp. - Cankr-IlerepOypr : Jlans, 2011. - (JIyumme xnaccudeckne yaeOHukn). - ISBN 978-5-8114-1206-8.
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uchp. - Cankr-IletepOypr : Jlanb, 2011. - (Jlyumue knaccuueckue yueoHukn). - ISBN 978-5-8114-1206-8.
T. 3 : MonekynsipHas pusuka u tepmoguHamuka. - 2011. - 209 c.: nn. - [Ipui.: c. 201-206. - [Ipeam. yxkas.:

c. 207-208.- ISBN 978-5-8414-1209-9.




4. Cagenbes, 1. B. Kypc obmeit puszuxu [Teker] : yuebnoe nmocodue / M. B. CaBenbes.- 5-e u3f.,

ucnp. - Cankr-IlerepOypr : Jlans, 2011. - (JIyumue xknaccuueckue yueOHukn). - ISBN 978-5-8114-1206-8.
T. 5 : KBanToBas ontuka. AtomHas ¢pusnka. Gusnka tBepaoro tena. Gu3nka aTOMHOTO sApa U AJIeMEHTap-
HbIX yacTull. - 2011. - 384 c.: un. - [Ipeam. ykas.: c. 364-368.- ISBN 978-5-8114-1211-2.

5. Jleryra, C. Kypc ¢u3uku: ontika [ DIeKTpOHHBIH pecypc] : yueOHoe mocodue ajsi CTyIeHTOB UH-
KEHEPHO-TeXHUYEeCKNX HarpasieHuit moarorosku / C. Jleryra, A. Yakak ; MuHUCTEPCTBO 00pa30BaHUs U
Hayku Poccuiickoit @eneparuu, enepanbHoe rocy1apCcTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUpekKie-
HUE BBICIIETO NpodeccruoHanbHOro oopazobanus «OpeHOyprekuil rocy1apcTBeHHbIN YHUBEpCUTET», PU3N-
yeckuii pakynbTet. - OpenOypr : OI'Y, 2014.

Pesxxum moctyna:https://biblioclub.ru/index.php?page=book_view red&book_id=259245

5.2 JlonosiHuTEIbHAS JINTEPATYpa
1. Bonskenmreitn B.C. CoopHuk 3ama4 no obmiemy kypey ¢usukn. CII16.: Crnen. nurt., 2002. —327

2. JHernad, A.A. Kypc ¢usuku / A.A. [lernad, b.M. SABopckuii.—M.: Bricmias mkona, 2000.—718
c., 2005.

3. Hponmos, N.E. KBantoBas ¢usuka. OcHOBHBIE 3aKOHBI. : y4eO. mocoOue nans By3oB/ W.E.
Hponos.- M.: Jlabopatopust 6a3oBbix 3Hanuit, 2001.- 272 c.: un.- ISBN 5-93208-055-8.

4. Jleryra, C. H. Kypc ¢usuku. Onrtuka [Tekct]: yuebHOe nocobue a1 CTyA€HTOB, 00yJaroImuxcs
0 MPOTpamMMaM BBICHIETO MPOPECCHOHATHLHOTO 00pa30BaHUS MO0 WH)KEHEPHO-TEXHUYECKUM HaIPaBICHUSM
noarotoBku / C. H. Jleryra, A. A. Yakak; M-Bo oOpa3oBanusi u Hayku Poc. ®Denepanuu, Denep. roc.
OroJKeT. 00pa3oBaT. yupexkaAeHue BhICHIL. Tpod. obpa3oBanus "OpeHOypr. roc. yH-T", @u3. dak. - OpeHOypr
: Yuuepcuret, 2014. - 365 c. : wn.; 22,7 neu. 1. - bubnuorp.: c. 346-347. - ITpun.: c. 348-364. - ISBN 978-
5-4417-0434-2.

5.3 llepuoaguueckue U3IaHUA

1. Kypnan texuuueckoit pusuku : xypHai. - M. : Akagemusaaruentp "Hayka" PAH, 2016.

2. XypHan 3KclepUMEHTaIbHOW M TeopeTHUecKo (u3uku : xypHai. - M. : AkaaeMH3IaTILEHTp
"Hayxa" PAH, 2016.

3. Ycenexu ¢pu3ndeckux Hayk : KypHai. - M. : ArentctBo "Pocnedats", 2016.

4. dusuka TBeporo Tena : xxypHai. - CII0. : Hayka, 2016.

5.4 UuTepHeT-pecypcesbl

1. http://fizika.ru/ - Caiit mjs mpemnogaBaresieil GU3UKH, YUAIIUXCSI U UX POJUTEIICH.

2. http://elementy.ru/lib/lections - Bwumeo3amucu W TEKCTOBBIA MaTepHad MYOJHUYHBIX JICKIHIA
M3BECTHBIX YUEHBIX MUPA.

3. http://mipt.ru/ - caiit MOCKOBCKOTO (DU3UKO-TEXHHYECKOTO HMHCTUTYTa (TOCYIapCTBEHHBIH
YHUBEPCUTET).

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

5. https://universarium.org/catalog.ru/ - On-naitn miatpopma:_«Yuusepcapuym», Kypce, MOOK:
«KiroueBblie uaen GU3MKM».

5.5 TIporpammHoe oGecneuyeHue, npodeccuoHAIbHbIe 0a3bl JAHHBIX M HHGOPMAIUOHHbIE
CIPaBO4YHbIE CHCTEMbI COBPEMEHHbIX MH()OPMAIMOHHBIX TEXHOJIOTHIi

1. Onepanmonnas cucrema PEJ] OC?
2. Taxet oucHbIX npunoxkenuit LibreOffice?

1 Jusi PaGouux cranuuii B penakuuu «CTangapTHas»
2 Bxirouaer B ce0si TEKCTOBBIN MPOIECCOp Ul BCex BHIOB JokymeHtoB Writer, tabnuunsiii mporeccop Calc, mporpammy st
co3maHusl Tpe3eHTanui |Mpress, BeKTOpHBIH TpadUdecKuil pellakTop UIS CO3MaHus OJIOK-cxeM W nuarpamm Draw, pemakrop
¢dopmyn Math, kommoHeHT, npeHa3HAYEHHBIN TSI CO3anus 6a3 qaHHbIX Base.
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3. [IporpamMHas cuctema Jjisi OpraHu3aIuy BUAeo-KOHpEpeHII-CBsA3u Webinar.ru

4. Koncynbrantllimtoc [DaeKTpoHHBINA pecypc]: 2JIEKTPOHHOE MEPUOANUYECKOe M3JaHUE CIIPAaBOYHAS
npaBoBas cucrema. / Pazpaborunk 3A0 «Koucynbrant [Inrocy, [1992-2023]. — Pesxxum noctyna K cucreme
B cetu OI'Y mst yecranosku cuctemsl: \\fileserverI\ICONSULT\cons.exe.

5. http://edu.garant.ru/garant/study/ - Uurepuer-sepcuss T APAHT-O6pa3oBanue, Cucrema TAPAHT
JUIS CTYJIEHTOB, aCIIUPAHTOB U MperoaBareseit

6. ABTOMaTH3MpOBaHHAs MHTEpAaKTUBHAs cucrteMa cereBoro TectupoBanus - AUCCT (3apeructpu-
poBana B POCIIATEHT, CBuaerenbCcTBO O TOCYJAPCTBEHHON perucTpaiuu nporpammel mis 9BM
Ne2011610456, npaBoobnanarens — OpeHOYprckuii TOCYJapCTBEHHBIN YHHBEPCUTET), PEXKUM TOCTyIa -
http://aist.osu.ru.

6 MaTepnaﬂbno-TexnnquRoe obecrneyeHue AUCHHUIIIMHBI

Y4eOHbIC ayIUTOPHH IS MPOBEICHUS 3aHITHH JIEKIIMOHHOTO THIIA, CEMUHAPCKOTO THIMA, IS
MPOBEACHUSI TPYNIOBBIX M HHAUBUAYATbHBIX KOHCYJIbTAIMW, TEKYIIETO KOHTPOJISI M MPOMEKYTOYHOM
aTTEeCTaLlMH.

AyIHATOpUH OCHAIICHBI KOMIUICKTAMHU YUYEHUICCKOW MeOe, TEXHUISCKUMU CPEICTBAMU O0yUYCHUS,
CITy>KalllUMU 715l IPeCTaBIeHUs yueOHoM nHpopMauu O0JIbIION ayAUTOPHH.

Jlist mpoBeieHust Ta00PaTOPHBIX 3aHATHH HCIIONB3YIOTCS JTA0opaTopuu «Mexanuku u MOAeKyIAPHOU
duzuxuy», «Inexkmpuwecmea u machemusmar, « Onmukuy, «AmomHou u s0epHou huzuku», OCHAIICHHBIC
1a0b0pPaTOPHBIMU CTCHIAMH B 000PYJIOBaHHEM, YU4eOHO-HATIISIHBIM TOCOOMEM U TUTAKATAMH.

Jis  npoBeAeHMs] MPAKTUYECKUX 3aHATHH  UCHOJB3YyeTCsl KOMIBIOTEPHBIM  KJIacC, OCHAIllEHHBIH
MYJIbTUMEAUINHBIM MPOEKTOPOM, JOCKOM, SKpaHOM, KOMITBIOTEPAMH C MOJKIIOUeHUs K ceTu «HTepHeT» u
o0ecrieueHreM J0CTyIa B AIEKTPOHHYIO HH(OpMaLMOHHO-00pa3zoBaTenbHyto cpeny OI'Y.

[Tomemenue il CaMOCTOSTEBHONH PabOThl 00yUYAIONMIUXCSI OCHAIICHBI KOMITBIOTEPHON TEXHUKOM,
noakiIoueHHo K cetu "MHTepHeT", W obecrneueHHWEM JOCTyNa B AJIEKTPOHHYIO HH(POPMAIIHOHHO-
obpazoBarensHyt0 cpexy OI'Y.
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