Muno6pHayku Poccun

DenepanbHOE rocyIapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICITIETO 00pa3oBaHUs
«Open0Oyprckmii rocyiapcTBeHHbIH YHUBepcuTeT nMeHu B.A. Bonnapenko»

Kadenpa pusuku u meToauku npenoaaBanus GU3nKu

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

YpoBeHb BhICIIEro 00pa3zoBaHus
BAKAJIABPUAT

HanpaBneHHe IIOArOTOBKH

15.03.04 Asmomamuszayus mexHoa02u4ecKux nPoueccos U nPou3800Cme
(KO 1 HAMMEHOBAHHUE HAIIPABJICHHUS [TOJIrOTOBKH )

Cucmembi asmomamu3ayuu mexHoao0cUYeCcKux npoyeccos u npous’eodcmg
(HauMMEHOBaHHUE HaINpaBIeHHOCTH (Tpoduiist) 00pa30BaTENbHOM POrpaMMBbl)

KBanuduxarms
baxanasp

dopma o0yueHus
Qunas

I'ox mabopa 2026

2260828



PaGovas nporpamsa aermnminst «51 15 16 usukan paccMOTpeHa it YTREPAICHA Ha e @inn
Kade:pit

Kade; U METOTHKH TIPeoaBanus (irsmk
MRANE MO KON
-»
nporokox Ne 3 or " 45" 23 20

Sasenyiomuil kaeapoit
K M Al Mersepukosa
IO g PR NS
Henomnmen: e g Z ; 7 7% y 2
MI nOMN 7
LWL OGN INTCMIRMJIORNTT MO
COFMTACOBAHO:

Hpencenarenn Mmzm'tecxoﬂ KOMHUCCHH 110 uanpannenmo MO OTOBKH

FRRCNRMTHPA R O e

Jaseayouml otaenom daopuupo%dmmm W Hay4HOM ;aﬁm%noxyucumn
LERIIeLl < cza/ < &

AN NAITC S PNICTHRNADORNG NN
YHonHoMOMCHIBI 110 Kayec Ty %&TC’T& "
%QM V=4
““WW / INICNNEPORNEE N

No peruerpanus

© Tuekapéna T.W., 2026
© Oy, 2026

L]



1 Ilesn u 3a1a491 OCBOEHUS JUCHUTIIUHBI

Heab 0CBOCHUS AUCIUIUIMHBL:

u3yueHue (yHIaMEeHTANbHbBIX (U3NUYECKUX 3aKOHOB, TEOPUH, METOOB KIIACCUYECKOI U COBpEeMEHHON
(bu3uKH.

3amaun:

YCBOGHHE OCHOBHBIX MpPEJCTaBICHUN 0 MaTtepuH, popmax u crocobax e€ CylecTBOBaHHS; HAYUHUTh
MIPOBOJIUTH TEOPETUUECKHUE U IKCIIEPUMEHTAILHBIC MCCIICAOBAHUS U HCIOJIb30BAaTh (PM3MUECKUE 3aKOHBI B
Oyayiiel MpakTHIEeCKOU JIeATeTbHOCTH.

2 MecTo TUCHUILUIMHBI B CTPYKTYype 00pa3oBaTe/IbHOM MPOrpaMMbl

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

[ToctpexkBu3uThl qucuuIuiuibl: 51./].5.23 Teopus mawun u mexanuzmos, b1./[.5.25 Snexkmpomexnuka
u ocHosvl onekmponuxu, b1.J[.5.26 Hopmuposanue moynocmu 6 mawunocmpoenuu, b1.J].B.27
Obopyodosanue aABMOMaAmMuU3UPOBAHHO20 MAWUHOCIPOUMETLHO20 npou3800cmaa, b1.J[F.29
Ilpoepammuposanue kommpoanepoe cucmem asmomamusayuu, b1.J].5.34 Onemenmvr u cucmemvl
euoponnesmoasmomamuxu, b1.J[.5.35 Dnekmponuxa cucmem asmomamuueckoeo ynpaeneuus, b1.J[.5.37
Teopus asmomamuueckozo ynpasnenus, b1./1.5.40 I Ipomviuwinennvie pooomul, b1./[.B.2 Muxkpokonmponnepwl
U MuKponpoyeccopuvl 8 cucmemax asmomamusayuu u ynpaenenus, b1.J[.B.5 Texnonoeuueckue npoyeccoi
asmomamuzuposannvlx  npouzeoocms, b1 J[.B.7 Asmomamusayusi npocpamMmMupo8aHus — 4uUcio8020
npoepammuozo ynpasnenus, b1.J1.B.11 Texnuueckue cpedcmea agmomamuzayuu

3 TpeGoBanus k pe3yjabTraTaMm 00y4eHUs M0 TUCHUILINHE

[Tpouecc u3yueHus: AMCUUIIIMHBI HAlIpaBieH Ha (POPMUPOBAHUE CIEAYIOLIUX PE3yJIbTaTOB 00yUEHUS

[Tnanupyembie pe3ynbTaThl
o0y4eHus Mo TUCIUILINHE,
Kon u HaumeHoBaHue Kon n HanMeHoBaHUe HHIUKATOpa
hopMHUpPyEMBIX KOMIIETSHITUI JIOCTYDKCHUST KOMIIETEHITNHT XaPAKTCPHSYIOTIHE STATILT
dbopmupoBaHus
KOMITIETEHIIU I
OIIK-1 IIpumensTsh OIIK-1-B-1 3HaeT ocHOBHBIE 3HaTh:
€CTECTBEHHOHAYYHbIE U €CTECTBEHHOHAYYHbIE 3aKOHOMEPHOCTH B byHIaMeHTalbHbIE 3aKOHBI
0OIIIeNH)KEHEePHBIEC 3HAHUS, npodeccuoHabHOU chepe MPUPOJIBI U OCHOBHBIE
METO/Ibl MATEMATUYECKOTO OIIK-1-B-2 ®opmynupyeT 3aaauy duznyecKue 3aKOHBI B
aHaJM3a U MOJIETTUPOBaHus B |mpodeccnoHanbHoM chepsl Ha hopManbHOM |00IaCTH MEXaHUKH,
npodecCHOHATbHON SI3BIKE €CTECTBEHHOHAYYHBIX H TEPMOIUHAMHUKH,
JIeATeIIbHOCTH OOIIeMHKEHEPHBIX 3HAHHMA 3JIEKTPUYECTBA U
OIIK-1-B-3 Pemaer 3amaun MarHeTu3Ma, OITUKH 1
npodeccnoHanbHOM e TENBHOCTH C ATOMHOU (PU3UKH.
WCIIOI30BAaHUEM €CTECTBEHHOHAYYHBIX U YmMmeThb:
OOIIeMH)KEHEPHBIX 3HAHUN, METOJIOB NPUMEHSTH (PU3NYecKue
MaTeMaTUYeCKOT0 aHaJIM3a U MOJICITUPOBAHMS | 3aKOHBI JIJIST PEIICHUS
MpPaKTUYECKUX 3a]1a4.
Baanern:
HaBBIKAMH MPAKTUYECKOTO
MIPUMEHEHHUSI 3aKOHOB
(GU3UKH.




4 CTpyKTYpa M coiep:KaHue I1CUHIINHbI

4.1 CTpyKTypa IMCHUATINHBI

OO0m1as TpyA0€MKOCTh JUCIHHUIUIMHBI COCTABIISIET 12 3aueTHbIX enuHull (432 akaJeMUYecKHUX 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
Jlexuuu (JI) 28 28 18 74
[Tpaktrueckue 3ansatus (I113) 16 16 16 48
Jlabopartopusie paboTsl (JIP) 16 8 16 40
Koncynbranuu 1 1 2
[TpomexxyTounas arrectrarus (3a4eT, SK3aMeH) 0,25 0,25 0,25 0,75
CamocrosiTesibHas padoTa: 47,75 90,75 128,75 267,25
- camonoo2omoska (npopabomxa u 25 40 60 125
nosmopeHue J1eKYUoHH020 Mamepuana u
Mamepuana y4eOHUK08 U y4eOHbIX NocoOull;

‘ 12 25 38 75

- N0020MO6KaA K 1a00pamopHbiM 3AHAMUIM,

- 10020MOBKA K NPAKMUYECKUM 3AHAMUIM 10,75 25,75 30,75 67,25
Bujx nToroBoro KOHTpoOJIs (3a4eT, IK3aMeH, 3auer IK3aMeH IK3aMeH
au(ppepeHunpPOBAHHBIN 3a4eT)

Paznensl aucuuIinHbl, n3ydaembie B 1 cemectpe
KonnuecTBo yacos
Ne HanmenoBanwue pa3aenoB ayautopHas BHEay/I.
paszzena BCETO abota aGora
A |m[a| P
1 du3nuecKre OCHOBBI MEXAHUKHU 48 12 | 10 | 6 20
2 Mexanuueckue KoueOaHus ¥ BOJTHBI 22 6 2 4 10
3 MonekynsipHasi GU3HKa H OCHOBBI 38 10 | 4 6 18
TEPMOJTUHAMUKHU
Wroro: 108 28 | 16 | 16 48
Pazensr qUCIMIUTNHEL, U3ydaeMbIe B 2 ceMecTpe
KomnuecTBo wacon
Ne HanmeHnoBaHue pa3iesnoB ayauTopHad
pasjena CHOBAMHE Pasiero Beero paGorta BHeay;l.
pabota
J | 113 | JIP
DNeKTpocTaTuKa 40 6 4 22
S5 ITOCTOSTHHBIN DIIEKTPUYECKUM TOK 38 6 4 22
6 DNeKTPOMarHeTu3mM 40 8 4 26
7 BonHoBast onTuka 26 8 4 4 22
Uroro: 144 28 | 16 | 8 92




Paznensl nucuIMHbl, U3y4yaemsbie B 3 cemecTpe

KonnuecTBo yacos
Ne HawnmeHnoBanue pasnenoB ayAuTopHas BHEayI.
paznena BCETO pabora AGoTa
nmfue| P

8 KBanroBas onTuka 66 8 4 4 50

9 AtomHas ¢usuka. Pusnka TBEpAOro TeIa 64 6 8 | 10 40

10 DneMeHThI (U3UKH aTOMHOTO siIpa 50 4 4 2 40

Uroro: 180 18 | 16 | 16 130

Bcero: 432 74 | 48 | 40 270

4.2 ConepxxaHue pa3/iesioB IUCHUNIHHBI

Nel @dusznyeckne 0CHOBbI MeXaHUKHU: MexaHnueckoe BukeHue. KnnemaTuka ocTynareapHoro u
BpalaTEeIbHOTO JIBM)KCHHMS MATEPUAIIBHONM TOYKH. J[MHAaMKMKa MaTepUaJbHOW TOYKM. MexaHuka TBEpAOTO
Tena. 3aKOHbI COXPAaHEHUS UMITYJIbCa, MOMEHTA UMITYJIbCA, MEXAHUUYECKOM SHEPIUH. MeXaHN4eCKUH IPUHIUI
oTHOcUTeNbHOCTU. DnemeHTsl CTO.

Ne2 Mexanuveckue KoJie0aHUSI M BOJIHbI: ['apMOHMYECKHMI oCIMILIATOp. MaremaTudeckuil u
¢usnvecknii MasTHUK. CBOOOJHBIE W BBIHYXACHHBIC KoJieOaHus. CllokeHHEe TapMOHHYECKUX KOJICOaHUH.
VYpaBHenue Oerymieil BonHbl. Pa3oBas W rpymmoBas ckopocTb. MHTepdepenuus BosH. CTosuue BOJIHBI.
Konebanus cTpyHsl.

Ne3 Mouieky.asipHasi pu3uKa M OCHOBBI TePpMOAMHAMUKHU: CTaTUCTUUECKUN U TEPMOANHAMUYECKUI
MeToAbl uccienoBaHus. OCHOBHOE YpaBHEHUE MOJIEKYIIPHO-KUHETUYECKOM TEOpUM WJCAIbHBIX Ta30B.
Temneparypa. bapomerpuueckas ¢opmyna. MakcBEIIOBCKOE paclpeesieHue MOJIEKYJl IO CKOPOCTSIM.
Buytpennssa sneprus. Yucno creneneil cBobozsl. IlepBoe Hauano TepmoauHamuku. llpumeHnenue nepsoro
Hayvajla TEpMOJMHAMUKH K u3ompoueccam. Kpyrosoit npouecc. Lukn Kaprao u ero KIIJI i naeansHoro rasa.
OHTponus U €€ CTaTUCTUYECKOE TOJKOBaHHE. Bropoe Havano TepMoauHaMuky. PeanbHble Ta3bl. YpaBHEHUE
Ban-gep-Baanbca. 30Tepmbl peanbHOro rasa.

Ne4 DyexktpocraTuka: DJieKTpocTaThyeckoe moje. Pabota cui 3IeKTPOCTATUYECKOTO  TOJIS.
HanpskeHHOCTh M MOTEHIMAN JIEKTpocTaTHYecKoro noss. I1oTok BekTopa HanpsKEHHOCTH JIEKTPUYECKOTO
noJisi.  DJEeKTpoeMKOCTh mpoBoaHuKa. KonneHcaropsl. [lapamnensHoe M 1OCIEIOBaTENbHOE COETUHEHUE
KOHIeHCaTopoB. I N0THOCTE dHEprUM 3IIEKTPOCTaTHYECKOTO TTOJIS.

Ne5 IMocTosiHHBIN 3JIeKTpUYecKMi TOK: YCJIOBUS CYHIECTBOBAHHUS MOCTOSIHHOrO Toka. Cuia Toka,
IUIOTHOCTB TOKA. DJIEKTPOABIIKYIIAs CUJIa UCTOYHMKA TOKA. 3aKkoH OMa. ConpoTHBIIEHNE IPOBOAHUKOB. 3aKOH
Oma a1 HEOJHOPOAHOIO y4acTKa enu. PaboTa U MOIIHOCTH 3JEKTPHUECKOrO TOKAa. Pa3BeTBIICHHBIE IIETIH.
ITpaBuna Kupxroda. DnaekTpudeckuii TOK B pa3IMUHbIX Cpeax.

Ne6 DJnexkrpomarneru3m: MarnutHoe nose. 3akoH buo-Caapa-Jlamiaca u ero nmpumeHeHue Uist
pacueTa MarHUTHBIX IIOJIEH. B3aUMOJEUCTBUE IPOBOJHHMKOB C TOKOM. Cuia Amnepa. BUXPEBOM XapakTep
MarHuTHOro moms. L{upkynsuus BeKTOpa WHIYKIMM MAarHUTHOTO MOJIA. 3aKOH IOJHOTO TOKa. SIBieHue
NIEKTPOMAarHUTHOM WHAYKUMHU. SIBI€HME CaMOMHIYKIMM W B3aUMOMHAYKLUMH. BuxXpeBple TOKH.
Tpanchopmaropsl. DHEpruss MarHUTHOTO TOJs. MarHuTHBIE CBOWMCTBa BemiecTBa. llpwpoma ama- u
napamarHetusMma. Ilepemenssiii Tok. 3akoH Oma 111 epeMeHHBIX TOKOB. OCHOBHBIE IOJIOKEHUS TEOPHUH
Makcemna. [lIkana 31eKTpOMarHUTHBIX BOJIH.

Ne7 BoainoBasi ontuka: Mutepdepenuus cera. Judpaxuus ceera. [Ipunnun [toitrenca-®Openerns.
Hudpaxuonnas pemerka. [lonsgpuzanus ceera. EcTecTBeHHBIN U MOJISIPU30BaHHBIN CBET. SIBI€HNE IBOHHOTO
myuyenpenomieHus. 3akoH Mamtoca. 3akoH bprocrepa.

Ne8 KgpanroBas ontuka: KsanHTOBas mnpupoja u3JIydeHHs. TemnoBoe W3IydyeHUE U €ro
XapaKTepUCTUKH. 3aKOHbl M3JIy4eHHUS aOCONIOTHO  YepHOro Tena. YibTpaduoseroBas KaracTpoda.
®dorosnexrpuueckuii 3¢ dext. Bunsl potoaddexra. @oTor1eMeHTHI.

Ne9 Artomuas ¢pusuka. @Pusuka TBepaoro tejaa: Moxaenu aroma Tomcona u Pesepdopna. OnbiT
Pesepdopna mo pacceuBanuto uvactui, JImHEHHBIM crekTp atoma Bogoponaa. Ob6obOmieHHas ¢opmyna
banemepa. [loctynarsl bopa. Cnextp atoma Bogopoa o bopy. KopnyckynsipHO-BOIHOBOH Ayanu3M CBOICTB
BemiecTBa, Teopust Jiyn ne bpoiins, nudpakmus snexrponoB. CoOTHOIIEHUE HeonpeaeaeHHoCcTe. BomHoBast
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GyHKIMS U ee cTaTUCTUYECKHi cMbIci. YpaBHeHue [lIpeauarepa. AToM Bojopoaa B KBAHTOBOM MEXaHUKE,
CHeKTp Boaopona; npuHuun Ilaynu; pacnpeneneHne 3IEKTPOHOB B aroMe MO COCTOSIHUSM. KBaHTOBBbIE
yucna. [loHarne o 30HHONH TEOpUM NPOBOAMMOCTH TBEPABIX TEJ; JEJICHUE TBEPIAbIX TEJI HA METaJlIbl,
MOJIYIPOBOJITHUKH U JTUAJIEKTPUKU C TO3UIMU 30HHOW TEOpHH; COOCTBEHHAs M MPHUMECHAas MPOBOAMMOCTD
IIOJIYIIPOBOJIHUKOB; TEMIIEpaTypHas 3aBUCHUMOCTb IIPOBOAMMOCTH IOJYINPOBOJHUKOB. KOHTAaKT nBYX
METAJIJIOB 10 30HHOI TEOPHH; TEPMOIJIEKTPHUUECKUE SIBICHUS U UX IPUMEHeHue (siBjeHue 3eedeka, siBJIeHue
IlenbThe, siBeHne ToMcoHa); BRIIPSMIIEHHE HA KOHTAKTE METAJLI-NIOIYIPOBOAHUK. KOHTAKT 3J€KTPOHHOrO
U JIBIPOYHOTO IMOJIYIPOBOJHUKOB (p-N TMepexoi); MOIYNPOBOJHUKOBBIE BBIIPSIMUTENN; OCOOCHHOCTD
BOJITAMIIEPHBIX XAPAKTEPUCTUK MOJIYIMPOBOJIHUKOBBIX IAMOAOB; MPUHIHUI PAaOOTHI MOIYIIPOBOAHUKOBOTO
TpuoAa.

Nel0 DutemeHThI (pu3nku atoMHOro sigpa: CocraB aTOMHOTO spa. MaccoBoe U 3aps0BOE YUCIIO.
JHledexT mMaccel ¥ dHeprus cBs3u aapa. COuH AApa U ero MarHUTHBI MOMEHT. SliepHbie cuibl. SlaepHbie
peakuuu. SAnepHas peakuus aejaeHus. SnepHas peakuus CuHTe3a. PainoakTUBHOCTD.

4.3 JIaGopatopHbie padoThI

Ne Kon-Bo
Ne JIP HanmenoBanue 1a00paTopHBIX padboT
pasnena 4acoB
BBomHas pabota. DieMeHThI TEOpUN OMHUOOK M 00pabOTKa pe3yIbTaToOB
1 1 A3MEpPEHUM. 2
2 1 N3yueHne abCoOMOTHO YIPYTHX U HEYNIPYTHX YAAPOB. 5
Omnpenenenne otHoueHus TerioeMkoctu Cp/Cv metonom aauadbaTuye-
3 3 CKOT'0 PaCIINpPEHHS. 2
4 2 MasTHukwu. 2
5 2 Ornpenenenne TorapuGMUIECKOro IeKpeMeHTa 3aTyXaHHsl. 2
6 3 Ornpenenenne ko3P duiirnenta Bsi3koctu MetogoM CTokca 2
7 5 N3ydenune pa3BeTBICHHBIX JIEKTPUUECKUX LETICH 2
8 5 [TpoBepka 3akoHa Jlxxoynsa-Jlenua 2
9 5 W3MepeHue 31eKTpoIBUKYILEH CUIIbl ICTOUHUKA TOKA 2
10 5 IIpoBepka 3akona Oma i IEPEMEHHOT0 TOKa 2
1 7 OnpezeneHye BOJHbI CBETOBOM BOJIHBI C TOMOLIBIO U (PAKIIMOHHOMN 5
pemeTKu
12 7 N3yuenne uaTeppepeHIm cBeTa 2
13 8 N3yuyenune cnekTpa UCIyCKaHUs aTOMa BOJOpOAA 2
14 8 N3yuenue cnekTpa UCIyCKaHUsI TApOB HATPUS 2
15 8 N3ydenne MOJNeKyIsIpHOTO CIIEKTpa MOMJIOMICHHUS noaa 2
16 9 Omnpenenenne 3HaKa HOCUTENIEH TOKa B IOJTYIIPOBOAHHUKAX 2
17 9 OnpezneneHye MUPHUHBI 3aMIPELICHHOMN 30HBI MOTYITPOBOIHUKA 5
18 9 N3mepenne D/1C MeTamummuecKou mapul 5
19 10 Onpenenenne Touku Kropu 2
Onpenenenre MaKCUMaJIbHON 3HEPTUH OeTa-u3Iy4eHus: H30TOoMa
20 10 «Crponruit 90 — Utpwmii 90» 2
HUroro: 40




4.4 llpakTuyecKkue 3aHATHS (CEMUHAPBI)

No

No

3aHATUA pasaciia

Tema

Koa-Bo yacoB

1,2

1

MexaHnndeckoe JBHKCHHC. Kunemarnka IMMOCTYHAaTCIbHOT'O ABUXKE-
HUA MaTCpHaJIBHOfI TOYKH. 3aKOHBI COXpaHCHHA.

3,4

Kunemartnka BpamaTCIbHOI'O ABHXKCHUSA MaTCpHaJIBHOﬁ TOYKH. HI/I-
HaMHWKa BpalaTCJIbHOr0 ABUXKCHUA TBEPAOIO TEIIA.

lNapmonmnveckuii ocrmisiTop. Marematuyeckuii U (pu3NYeCKui
MasTHUK. CBOOOIHBIE U BBIHYK/IEHHBIE KOJIEOaHUsI.

6,7

OCHOBHOE ypaBHEHHME MOJIEKYJIIPHO-KMHETUUECKOW TEOpUM HJie-
IBHBIX Ta30B. BHyTpenHsst sHeprus. Yncio creneHeil cBOOODI.
IIepBoe Hauano TepMoavHamuku. [IpuMeHeHue nepBoro Hadana
TEPMOJMHAMHUKM K wu3onponeccam. Kpyrosoi mnponecc. Luki
Kapno u ero KIIJ] ayis uaeansHOro raza. DHTpOnus U €€ CTaTUCTH-
YECKOE TOJIKOBAHUE.

1-3

KonTtponbnas pabota

9,10

PabGota cun QJICKTPOCTATHYCCKOI'O I10JIA. ITorennmanbpHas OHCPI'uiA
3apsga/a B JJICKTPOCTATHUUCCKOM IIOJIC. 3HeKTpOGMKOCTB IIpoBOA-
HHUKaAa.

11,12

3akon Oma. PaboTa ¥ MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH
Hoxoyns-Jlenna. 3akon OMa 1j1s1 HEOJHOPOHOTO y4acTKa IeIu.
[TpaBuna Kupxrodga

13,14

3akoH buo-Caapa-Jlamiaca u ero npuMeHeHus 1Jid pacueTa Mar-
HUTHBIX MoJed. B3aumopaencTBue AByX MPOBOAHUKOB C TOKOM.
CaMouHayKIMs ¥ B3auMOUHAYKIUA. TpanchopmaTopsl. JHEprus
MarHUuTHOTO TOJIS.

15

WNurepdepennus ceera. Judpakuus ceera. Judpaxuuonnas pe-
merka. [lonsgpuzanus ceera. 3akoH Mamroca. 3akoH bprocrepa.
WuTepdepeHIiys noaspu30BaHHOTO CBETA.

16

KonTtponbHas padora

17,18,19

KBanToBas npupozaa usnyueHus. TernaoBoe U3IydeHUE U €ro Xa-
PaAKTEPUCTHKH. 3aKOHBI M3Iy4EeHHUS aOCOIIOTHO YEPHOTrO Teja.
dotoanexkrpuueckuii 3hdexT.

20,21

Monenu aroma Tomcona u Peseppopaa. Onbir Pesephopaa no
paccenBaHMIO yacTull, JIMHEHHbIH criekTp aToMa Bogopoia. O600-
meHHas popmyna bansmepa. [Toctynarel bopa. Criektp aroma Bo-
nopoaa o bopy. KBantoBbie uncia.

22,23

10

CocraB atroMHOTO siipa. MaccoBoe u 3apsoBoe uucio. [ledext
Macchl U 3Heprus cBs3u sapa. CuH A/1pa U €ro MarHUTHBIM MO-
MEHT. SnepHbie cUibl. SIepHbIe peakunu. SnepHas peakuus ae-
neHus. fnepHas peakuusi cMHTe3a. PainoakTHBHOCTb.

24

8-10

KonTponbhas padota

Bcero:

48




5 Y4yeOHO-MeTOAMYECKOE 00ecTIeUeHHe TUCITHIIINHBI

5.1 OcHoBHas auTEpaTypa

1. CaBenbes, 1. B. Kypc o6meit pusuku [Tekcr] : yaebnoe nocobue / 1. B. CaBenbes.- 5-¢ usn.,
uctp. - Cankr-IlerepOypr : Jlanp, 2011. - (JIyumme knaccudeckue yueoOnukn). - ISBN 978-5-8114-1206-8.
T. 1 : Mexanuka. - 2011. - 352 c.: un. - [Ipeam. ykas.: ¢. 334-336.- ISBN 978-5-8114-1207-5.

2. Casennes, U. B. Kypc obmielt puzuku [Teker] : yuebHOe nmocodue / M. B. CaBenbeB.- 5-¢ uzj.,
uctp. - Cankr-IlerepOypr : Jlanp, 2011. - (JIyumme knaccudeckue yueoOnukn). - ISBN 978-5-8114-1206-8.
T. 2 : DnexrpuyecTBo ¥ MarueTusM. - 2011. - 343 c.: un. - [Tpwn.: ¢. 327-339. - [Ipeam. ykas.: c. 340-342.-
ISBN 978-5-8114-1208-2.

3. Casennes, U. B. Kypc obmieit pusuku [Teker] : yuebHOe nmocodbue / M. B. CaBenbeB.- 5-¢ uzj.,
uctp. - Cankr-IlerepOypr : Jlanp, 2011. - (JIyumme knaccuaeckue yueoOHukn). - ISBN 978-5-8114-1206-8.
T. 3 : MonekynsapHas ¢pusuka u repmoarnHamuka. - 2011. - 209 c.: un. - [Ipun.: c. 201-206. - IIpeam. 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.,
ucnp. - Cankr-IlerepOypr : Jlans, 2011. - (JIyumme xknaccuueckue yueOHukn). - ISBN 978-5-8114-1206-8.
T. 5 : KBanToBas ontuka. AtomHas ¢pusnka. Gusuka tBepaoro tena. Pu3znka aTOMHOTO SApa U JIEMEHTap-
HbIX yacTull. - 2011. - 384 c.: un. - [Ipeam. ykas.: ¢. 364-368.- ISBN 978-5-8114-1211-2.

5. Jleryta, C. Kypc ¢usuku: ontuka [ DIeKTpOHHBIN pecypc] : yaueOHOoe mocoOue ist CTYASCHTOB HH-
KEHEPHO-TeXHUYECKHNX HarpasieHui moarorosku / C. Jleryra, A. Hakak ; MunuctepcTBo oOpa3oBaHus U
Hayku Poccutickoit ®enepannn, OenepalibHOE rOCYAapCTBEHHOE OI0HKETHOE 00pa30BaTeIHLHOE yUpEK/Ie-
HUE BBICIIETO NMpodeccrnonanbHOro oopazosanus «OpeHOyprekuii rocy1apcTBeHHBI YHUBEpCUTET», PU3n-
geckuil pakynbTeT. - OpenOypr : OI'Y, 2014.

5.2 lonoinuTeIbHAS JIUTEPATypa

1. Bonskenmreita B.C. CoopHuk 3a1a4 no obmiemy kypey ¢usukn. CII16.: Crernr. mut., 2002, —327
C.

2. JHernad, A.A. Kypc ¢msuku / A.A. ernad, b.M. SABopckuii.—M.: Bricmras mkona, 2000.—718
c., 2005.

3. HUponos, N.E. KBanToBas ¢pusuka. OCHOBHBIE 3aKOHBI. : yuel. nocodue s By3oB/ U.E. Uponos.-
M.: JIabopatopus 6a30Bbix 3Hanmid, 2001.- 272 c.: .- ISBN 5-93208-055-8.

4. Jleryra, C. H. Kypc ¢usuku. Onrtuka [Tekct]: yuebHOe mocodue /i CTYA€HTOB, 00y4YaroIuXcst
0 TIPOTpamMMaM BBICHIETO MPOPECCHOHATHLHOTO 00pa30BaHUS MO0 WH)KEHEPHO-TEXHUYECKUM HaIPaBICHUSM
noxarotoBku / C. H. Jleryra, A. A. Hakak; M-Bo oOpa3oBanus u Hayku Poc. @eneparun, enep. roc. 6ro1xer.
oOpasoBar. ydpexaeHue BbicHl. Tpod. obpazoBanus "OpenOypr. roc. yH-1", ®us. dak. - OpeHOypr :
VYuusepcurer, 2014. - 365 c. : wi.; 22,7 neu. 1. - bubnuorp.: c. 346-347. - Ilpun.: c. 348-364. - ISBN 978-5-
4417-0434-2.

5.3 llepuoguueckue U3TaHusl

1. XKypnan texuuueckoi ¢pusuku : xypHai. - M. : Akagemusgaruentp "Hayka" PAH, 2016.

2. XypHan sKkcriepuMeHTaIbHON U TeopeTUYeCKor (PU3UKH : KypHal. - M. : Akagemuznatuentp "Hayka"
PAH, 2016.

3. Yenexu ¢pu3ndeckux Hayk : xKypHai. - M. : ArentctBo "Pocrnevats", 2016.

4. dusuka TBeporo Tena : KypHai. - CII6. : Hayka, 2016.

5.4 UnTepHeT-pecypcsl

1. http://fizika.ru/ - Caiit s npenogaBareneil GU3UKH, YUAIIUXCS U UX POAUTENEH.
2. http://elementy.ru/lib/lections - Buaeo3anucu u TEKCTOBBIM MaTepHall MyOJUYHBIX JICKIIUH U3BECTHBIX
YUEHBIX MHUPA.



http://fizika.ru/
http://elementy.ru/lib/lections

3. http://mipt.ru/ - caiir MOCKOBCKOTO (PU3UKO-TEXHUYECKOTO HHCTUTYTA (TOCYAapCTBEHHBIH YHUBEPCHUTET).
4. http://www.imyanauki.ru/ - Yaensie uzooperarenu Poccuun

5. https://universarium.org/catalog.ru/ - On-naiin miardpopma:_«YHuusepcapuym», Kypcs, MOOK: «Kiroue-
BBbIC UJCH (QUBHKNY.

5.5 IlporpammHoe obGecnedyeHue, NMpogeccHOHAIbHbIC 0a3bl JaHHBIX W HMHGOPMAIHOHHBIE
CIIPABOYHbIE CHCTEMBbI COBPEMEHHbIX HH(POPMALIMOHHBIX TEXHOJIOIHii

1. Onepaunonnas cucrema PEJ[ OC.

2. ITaket oducHbIx mpunoxenuit «MornOduc ObpazoBaHue»

3. Jlost pabothI ¢ pecypcamu UuTepHeT - BeO-Opaysep SAumekc https://yandex.ru/.

4. TAPAHT IInatdopma F1 [DnexTpoHHBIN pecypc]: cripaBOYHO-TIpaBoBasi cucreMa. / Pazpaborunk
OOO HIIIT «I"APAHT-CepBuc», 119992, Mocksa, BopooseBsl ropsr, MI'Y, [1990-2026]. — Pexxum nocryna
B cetn OI'Y - http://garant.net.osu.ru.

5. ABTOMaTu3UpoOBaHHas HHTEPAaKTUBHAsA cucteMa cereBoro tectupoBanusi - AUCCT (3apeructpupo-
BaHa B POCIIATEHT, CBuaerenbcTBO 0O TOCYIapCTBEHHOW pETrUCTpalliyd mporpamMmbl aiiss DOBM
No2011610456, mpaBoobianatens — OpeHOYprckuil rocylapCTBEHHBIM YHHBEPCHUTET), PEXKHUM JOCTyNa
- http://aist.osu.ru.

6 MaTepI/laJIbHO'TeXHI/I‘leCKOC o0ecrneyeHue AUCHHUIIIIMHBI

VY4eOHble aynIuTOpUU NJsl MPOBENCHUS 3aHATUN JEKUMOHHOTO THIA, CEMHUHAPCKOrOo THWIIA, MJIs
MPOBEACHUS TPYNIOBBIX U WHAUBUAYAIBHBIX KOHCYJIbTAIlMM, TEKYIIETO KOHTPOJIA U TMPOMEKYTOUHOU
aTTecTaluu.

AyIHATOpUH OCHAIICHBI KOMIUICKTAMHU YUYEHUICCKOW MeOeH, TEXHUISCKUMU CPEIICTBAMU O0yUYCHUS,
CIy>KalllUMU JJIs1 IPeICTaBIeHUs yueOHo nHpopMaluu O0JIbIION ayAUTOPHH.

st mpoBeneHust 1abopaTOPHBIX 3aHATUN HCIIONB3YIOTCS JabopaTopun «Mexanuku u MoieKyIsApHOU
Qduzuxuy», «Inexkmpuwecmea u machemusmay, « Onmuxuy, «AmomHou u s0epHou huzuku», OCHAIICHHBIC
J1a00paTOPHBIMU CTEHJAMHU U 000PYJIOBaHUEM, YUeOHO-HATIISITHBIM MTOCOOMEM U TUTAKATaAMHU.

Jns  mpoBeneHUs NPaKTUYECKUX 3aHSATHM  HCIOJIb3YeTCS KOMIIBIOTEPHBIA  KJIACC, OCHALEHHBIN
MYJIbTUMEAUINHBIM MPOEKTOPOM, JOCKOH, SKpaHOM, KOMITBIOTEPAMH C MOJKItOUeHUs K ceTu «HTepHeT» u
o0ecriedueHrneM J0CTyIa B ANEKTPOHHYIO HH(OpMaIIMOHHO-00pa3zoBaTenbHyto cpeny OI'Y.

[Tomerienue st caMOCTOATENbHON PabOThl 00YyYaIOMIMXCSI OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOM,
noakioueHHo K cetu "VMHTepHeT", W obOecrneueHHWEM JOCTyNa B JJIEKTPOHHYIO HH(POPMAIIHOHHO-
oOpazoBarenbHyto cpeny OI'Y.
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