MunncrepcTso IpocBeleHus Poccuiickoii Denepanuu
DenepanbHOe rocyIapcTBEHHOS OromKeTHOe 06pasoBaTenbHOE yupexieHue
BBICILIEr0 0O0pa30BaHus
«Y IBSIHOBCKHIA IOCYNapCTBEHHBIN NeNaroruyeckuii YHUBEPCUTET
umenu ML.H. Viaesuosay
(®I'BOY BO «Val'TlV um. MH. YibsHOBaY)

DakynpTeT PUIHKO-MATEMATHYESCKOTO I TCXHOJIOTHYECKOTO 00pa3oBanus
Kabenpa ®usuky u texanuecknx OUCHUILIMH

YTBEPXIAIO _
ITpopekT }10 y4e6HO-METOUIECKOH
pabote /0 /4

MYe C.H. Turos

« A AkOL 2021 .

ITPUKJIATHASI ®PU3UKA (ITIO OTPACJISIM)

Iporpamma yueGHON quCHIUILTHEE
Moyt «IIpenmerHo-nesrensEoCTHEL (o oTpacisaM)»

OCHOBHO# MPO(peCcCHOHANBHON 06pa30BaTeTBHOMN IIPOTPAMMEI BEICIIIErO
00pa3oBaHMs — MPOrpaMMeI baxanaspuarta 110 HAIPABIEHMIO TTOITOTOBKHY
44.03.04 ITpodeccronanshoe o6yuenme (110 oTpacsm).

HanpaBJIeHHOCTS (MpoduIs) 06pazoBaTenbHOM IIPOrpaMMEI
JexopartuBHo-nipukiannoe HCKVCCTBO U NU3ANH

(3ao4nas ¢popma 00yueHwus )

CocraBurens: Canmun O.EH.,
KaHIMIAT TeXHUYECKUX HAYK, JOLEHT
Kaenpsl (QU3MKYM U TeXHUYECKUX
JUCIUTLINH

Paccmotpero u ono6peno ma 3acCllaHNi yYeHOro coBera (haKyiabTeTa (DU3IUKO-
MaTE€MaTUIECKOI0 U TEXHOJIOTHYECKOTO obpazoBanus,
NIPOTOKOMI OT «21» uroHs 2021 r. No 7

[IOKYMEHT NMOANUCAH
3MIEKTPOHHOM MOAMMACHIO VYibstHOBCK, 2021

Ceptudukat: 01D77C644FC1E54000000006381D0002
Bnapeneuy: Tutos Cepreit Hukonaesuy
LeiictButenen: ¢ 19.07.2021 po 19.07.2022




MecTO IMCHMILIMHBI B CTPYKTYpe 00pa3oBaTe1bHOI MPOrpaMMbl

Hucnunnuna «[Ipuknannas ¢pusuka (1o oTpaciisiM)y» OTHOCUTCS K TUCHUTIIHHAM 00513aTeTbHOM
yactu bnoka 1. Hducuurumnuel (Moxymu) IIpeamMeTHO-AeSTENbHOCTHBIN (IO OTpacisM) MOy
yueOHOro TUIaHa OCHOBHOM MpodeccHnoHanbHON 00pa3oBaTeNIbHON MpPOrpaMMBbl  BBICHIETO
oOpa3oBaHusi — TmporpaMMmbl OakanaBpuata 10  HampaBieHuto nonaroroBku  44.03.04
[TpodeccuonanibHoe oOydeHune (IO OTpacisM), HANPABICHHOCTh (Mpoduib) 0o0pa3oBaTEIHHOU
pOTrpaMMBbl «JleKopaTHBHO-TIPUKIIAHOE UCKYCCTBO U AU3alH», 3209HON (POPMBI O0yUECHHUS.

JucuunimHa onupaercs Ha pe3ylbTaThl 00yueHus, cOpMUPOBAHHBIE B paMKaxX MIKOJILHOTO
Kypca «(pU3UKN» WU COOTBETCTBYIOIIUX TUCIMIUIMH CPETHETO MPOPEeCcCHOHATBHOTO 00pa30BaHus,
a TaKkKe pAla IUCUUIUIMH y4eOHOro IUlaHa, U3ydaeMbIX oOywarouiumucs: MaremaTtuka, Jloruka u
T.J.

Pe3ynbrartel u3ydyeHHs] AMCUMILIMHBI SIBISIFOTCS. OCHOBOM Ui M3yY€HHUs JUCUUIUIMH H
NPOXOXKICHUS NPAKTUK, a TaK >KE€ BBINOJHEHHUS KYpPCOBBIX pabOT M HamMCaHHWs BBITYCKHON
KBATH(UKAIIMOHHON PabOTHI.

1. Ilepeyenb NJIAHUPYEMBIX Pe3yJabTATOB 00yueHHsi (00pa3oBaTeIbHbIX pPe3yJbTATOB) IO
AUCUHUIINHE

Leabio 0cCBOCHMS AUCUUILINHBI SIBISIETCS MOBBIINICHNE TEXHUUECKON IPaMOTHOCTH y4allerocs,
a TaK k€ TOATOTOBKa OakajaBpa K paboTe yuyuTelIeM TeXHOJIOTUU B 00111e00pa30BaTeIbHON IIKOJIE 1
npenojaBaHue TEXHUYECKUX AUCLUUIUIMH B TEXHUKyMaxX M yywiuiax. JluciumivHa npeaHa3sHaueHa
JaTth OyQyHIIMM YYUTEISIM MPO(ECCHOHATBHYIO (TEOPETHYECKYI0 M MPAKTUYECKYIO) MOATOTOBKY B
00JacTu TEOpUU U METOAMKU OOyUeHUs IMpeaMeTa TEeXHOJIOTUU U APYTUX TEXHUYECKUX IUCIMILTUH
Ha Pa3IMYHBIX CTYNEHIX 00I1e00pa30BaTeIbHON MIKOIBI M MPO()ECCHOHAEHOTO 00yYEeHHS.

3agaveii OCBOCHHS IUCHMIUIMHBI SBISETCS (OPMUpPOBAaHHME y  CTyJAEHTa  LIEJIOCTHOTO
NpeCTaBiICHUs OO0 OCHOBHBIX JTalax CTAaHOBJICHHS COBPEMEHHOW METOAMKH NPEnoIaBaHHs
TEXHUYECKUX TUCHUIUIMH, 00 OCHOBHBIX KaTEropHsiX, MOHATHSAX M METOJaX, O POJH U MecTe
npenogaBanus «lIpuknagHo ¢usuku (o orpacisim)» B IpohecCHOHATBLHOM MOATOTOBKE YUUTENS
TEXHOJIOTUM W TIPENOJAaBaHUS JAPYIHX TEXHUYECKHX IUCIHHIUINH, C(HOPMUPOBATH TOTOBHOCTHh
Oyaymero yuurens K d3((eKTHBHOMY HpenojaBaHHIO 0a30BOr0 M MHPOGMIBHBIX KYpCOB IO
TIPEIMETY.

B pesynbTare ocBoeHMs nporpaMMbl OakajaBpuaTa OOYyYaroIIMMCS JOJDKEH OBJaJeTh
CIENYIOIIMMH pe3yibTaTaMu OOYYEeHHS MO TUCHUIUIMHE (B TaOJMIle MPEACTABICHO COOTHECEHUE
00pa30BaTeNbHBIX PE3Yy/IbTaTOB OOY4YEHHsS MO JMCLUUIUIMHE C WHAMKATOpAMH JOCTHXKEHHS
KOMITETCHIIN ):

Komnerennus u OO0pa3zoBarenbHble Pe3yabTaThl JUCIUIUIUHBI

WHJUKATOPBI € (aTansl GopMHUpPOBAHUS AUCHUTUINHBI)

JOCTUKECHHUSI B

HCIHTUTHHE 3HAeT yMeeT BJIaJCET

VK-1, Crocoben OP-1 OP-2 OP-3
OCYILECTBJISATh MOUCK, 0COOEHHOCTH aHAJIM3UPOBATh UICTOYHHUKHU HaBbIKaMU
KPUTHUYECKHUH aHaIU3 U CHUCTEMHOIO U nH(pOpPMAIMU C TOUYKH COIIOCTaBJICHUS
cUHTe3 uHpopMalumy, KPUTHYECKOTO 3peHusi BpEMEHHBIX U pa3HbIX
IPUMEHSTh CUCTEMHBIN MBILLUIEHUS U IIPOCTPAHCTBEHHBIX HCTOYHUKOB
MOJIXOJ AJISl peLIeHUS JIEMOHCTPUPOBATH YCIOBUI HX uH(popManuu ¢
MIOCTaBJIEHHBIX 3a/a4. TOTOBHOCTb K HEMY; BO3HUKHOBEHUS; LIEJIbIO BBISBJICHUS
VK-1.1. IleMoHCTpHpYyET - JIOTUYECKHE - AaHAJIM3UPOBATh paHee WX IPOTUBOPEUHI
3HaHUE 0COOEHHOCTEMN bopmbl 1 CJIOKMBIIHECS B HAyKe U TIOUCKA
CUCTEMHOI0 U MIPOLEAYPHI, CIOCOOBI OLIEHKH JIOCTOBEPHBIX
KPUTHYECKOIO MBIIIEHUS | JEMOHCTPUPOBATH uHpOpMaINH; CYXICHMI;
Y TOTOBHOCTH K HEMY. CIOCOOHOCTH K - apryMEHTHPOBAHO - HaBbIKaMU
VK-1.2. Ilpumensier pednexcun mo (dbopmMynHMpoBaTh oIpeAeIeHus
jgorudeckue Gopmbl 1 MOBOJTY COOCTBEHHOE CYXKJEHHUE U MPaKTUYECKUX
HpOLEAYPHL, CIOCOOEH K COOCTBEHHOM U OLIEHKY HH(OpMaIHH; NOCIIEACTBUH




peduexcun mo nmoBogy
COOCTBEHHOW M UyKOH
MBICIIUTEIbHOU
JESTEIbHOCTH.

VK-1.3. Ananusupyer
UCTOYHUK UHGOPMAIUH C
TOYKHU 3PEHUSI BPEMEHHBIX
U TIPOCTPAaHCTBEHHBIX
YCJIOBHUU €r0
BO3HHUKHOBEHHUS.

VK-1.4. Ananusupyer
paHee CIO0XUBIINECS B
HayKe OLIEHKU
uHpopmanuu.

VK-1.5. ConocraBusier
pa3Hble HCTOUYHUKH
MH(OpPMALIUU C LIETBIO
BBISIBJICHUSI UX
IIPOTUBOPEYMUH U TIOUCKA
JIOCTOBEPHBIX CYKJICHUH.
YK-1.6.
AprymMeHTHpPOBaHHO
dbopmupyeT COOCTBEHHOE
CYXKICHHE U OLICHKY
uH(pOpMaluu, IPUHUMAET
000CHOBAaHHOE peIICHHUE.
VYK-1.7. Onpenensier
MIPAKTUYECKHE
MOCIIEACTBUS
IPEJI0KEHHOTO PEIIECHUS
3a/1a4M.

qy»KOH1
MBICIIUTEILHON
JIeSITEILHOCTH;

IPEJIOAKEHHOTO
peLIeHUs 3aJauu.

2. O0beM AUCHMILUIMHBI B 3a4YeTHBIX €IHHHLAX € YKa3aHMEM KOJUYeCTBA aKaJeMUYeCKHX
YacoB, BBIICJICHHBIX Ha KOHTAKTHYI0 padoTy o0ydamomuxcsl ¢ mpemnojasareseM (10 BHIAM
Y4eOHBIX 3aHATHII) M HA CAMOCTOAITEIbLHYI0 padoTy 00y4aromuxcs

YyeOHble 3aHATHS
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3. Conep:kanue AMCHMIUIMHBI, CTPYKTYPHPOBaHHOe MO TemMaM (pa3aejaM) ¢ YKa3aHueM
OTBEJCHHOI0 HA HUX KOJMYeCTBA aKaJleMHUYeCKUX YaCOB U BH/I0B Y4eOHBIX 3aHATHI

3.1.Ykazanue mem (pazoenoe) u omeedeHHO20 HA HUX KOAUUECMEA AKADEMUYECKUX YACO8 U

6U006 yUEeOHBIX 3aHAMUIL




KonnuecTBo 4acoB mo ¢popmMam opraHu3aiiu
o0ydeHus

HaumenoBanue pasnena u tem

JlexumonHbIe
3aHSITHS
[IpakTnueckue
3aHSTUS
JlaboparopHsbie
3aHITHS
CamocrosiTenpHas
pabora

3 cemecTp

Pa3znes 1.AKTyajibHbIE BONPOCHI KJIACCHYECKO MEeXaHUKH

Tema 1. Beaenue. Mctopus pazButus Kypca.

CU. MexaHuka. 1
Tema 2. MexaHuka >KUJIKOCTEH U Ta30B. 1 - 10
Pa3jnen 2 AkTyasibHbIE BOIIPOCHI TeM «DJIEKTPUYECTBO H TEPMOJAMHAMHUKA)
Tema 3. DiekTpocTaTrka, SJIEKTPOAMHAMUKA. 2 - 10
Tema 4. OCHOBBI TEPMOJMHAMUKHU. i 1 - 10
Pa3znen 3. AkryanbHbie BONPOCHI TeM «OnTuka. @U3HKa aTOMHOI0 S/Ipa M 3JIeMEHTAPHBIX
YaCTHUID
Tewma 5. OnTuka. 1 - 18
Tema 6. ®u3nKa aTOMHOTO SApa U 1 1 i 20
9JIEMEHTAPHBIX YACTHII
UTOI'O: 2 6 - 58

3.2.Kpamkoe onucanue cooepicanus mem (pa3oenos) OUCUUNIUHbL

Kpartkoe cogep:xxanue Kypca
Pa3nes 1. AKTyanbHbIe BONIPOCHI KJIACCHYECKOH MEXAHUKH.

Tema 1. Beegenne. UcTtopus pazsutus kypca. CU. Mexanuka. HUcrtopus pa3BuTHA
Kkypca. Ilenn, 3anaun U akTyanbHOCTh. COBpEMEHHOE COCTOSIHME M NEPCHEeKTHBbI Pa3BHTHA.
OO01mue BONpockl.

®usnka kak Hayka. OCHOBHBIE 0COOEHHOCTH (PM3UYECKOTO METoJ]a uccienoBaHus. Pusuka u
Hay4YHO-TEXHUYECKUH Iporpecc. Mcropudeckue ITUYHOCTH M MX BKJIAJ B Hayky: Mcaak HpIOTOH,
INanuneo T'anenen, Muxaun BacunbeBud JIomoHOCOB. Pu3MUECKHE BEIWYMHBI U UX U3MEPEHHUE.
CucreMbl enuHull Qu3nyeckux BeauyuH. OOmmMe TepMuHBI W omnpeneneHus. Kunemaruka.
Junamuka. 3akonsl HetoToHa. [IpeoGpazoBanus ["anenes. BpamarensHoe 1BUXKEHHE TBEPOTO Tea.
MowmeHT cunbl. MoMeHT uHepuud. OCHOBHOE ypaBHEHHE JWHAMUKHM BpAIIaTEIbHOTO JBHUKEHUS
TBEPAOr0 Tejla OKOJIO HEMOABW)KHOW OCH. MOMEHTBI HMHEpPLUMH CUMMETPUYHBIX Ten. Teopema
['toiirenca - Illteiinepa. MomMeHT uMIynbca. YpaBHEHHE MOMEHTOB. 3aKOH COXPaHEHHUsSI MOMEHTa
umnynbca. PabGota mnpu BpameHuH TBepaoro Ttena. KuneTnueckass 3HEprus TBEpAOro Teja.
CBobonHble ocu BpamieHus. ['naBHble ocu nHEepIUHU. PaBHOBecHe TBeporo Tena (cTatuka). Y ciaoBUS
paBHOBecHs TBEpIOro Tena. Buasl paBHoBecus. LleHTp TsxecTu. IIpocThie MEXaHU3MBI.

Tema 2. MexaHHKa JKMIKOCTeH H I'a30B

Craruka. Kunematuka wu juHaMuka. ['mapoaspocraruka. J[laBnenwe. 3akoH [lackans.
I'mapocratnueckoe nasienue. Coolaromyecs cocyabl. I'uapasnuyeckuii npecc. 3akoH Apxumena,
YCJIOBHS TIJIaBaHUS Tell. TedeHue wueadbHON KUAKOCTH. JIMHMM W TpyOKM TOKa. YpaBHEHHE
Hepa3pbeIBHOCTU. YpaBHeHue bepnyimu. Bonpocrtpyiinsiii Hacoc.®@opmyina Toppuuemnu. Peaxnus
BBITEKarOMIeH cTpyu. TedeHue Bs3koil >kujmkoctu. BHyTpeHHee Tpenwme (BsizkocTh). Koaddurment
BSI3KOCTH, €r0 3aBUCHUMOCTh OT TeMmmepaTypbl. JlamuHapHOe M TypOYJEHTHOE TEYEHHUE, YHCIIO
Peiitnonpaca. Teuenue Bsizkou kupkoctu mo Tpyodam. @opmyna Ilyazeiins. Merton [lyaseins nms
ompeneneHuss Kod(p¢uieHTta BI3KOCTU. JIBmkeHuWe Ten B KHIKOCTH M raze. JloGoBoe




COIIPOTHBIIEHUE U TIobeMHas cuna. @opmyna Crokca. Meron Crokca onpeneneHust ko3dduuuenra
BS3KOCTH.

Pa3znesn 2 AkTyasibHbIe BONPOCHI TEM «IJIEKTPHUYECTBO U TEPMOAMHAMMKA.
Tema 3. D1eKTPOCTATHKA, FJIEKTPOAMHAMUKA.

Onekrpocratuka. [lonstue 06 snexkTpudeckoM mnose. Hanpspk€HHOCTh 37IEKTPUYECKOTO OIS,
Cnoxenue osnextpudyeckux mnosiedd. [lpunnun cynepmoszuimn. OOBEMHASE W MOBEPXHOCTHAS
IJIOTHOCTS 3apsana. Cunosble muHUM. Teopema ["aycca 1uist BeKTopa HanpspKEHHOCTH 3JIEKTPUYECKOTO
nons. Pabora B snekTpocraTueckoM moje. lloTeHmman siekTpocTatmdeckoro moisi. PasHocTb
noteHuuanos. [loBepxHocTn paBHOro noreHuuana. Cpsa3b MEXy HAIPSHKEHHOCTBIO U MTOTEHIIUAIOM.
OO61as 3aaaya 31eKTpocTaTUKU. IIpOBOHUKYM BO BHELIHEM 3JIEKTPUUYECKOM IOJ€. DIEKTPOEMKOCTbD.
EMKOCTB IIPOCTBIX KOHJIEHCATOPOB. DHEPrys 3apsKeHHOT0 KOHIEHCATOpa. DHEPrus JIEKTPUYECKOrO
nosist.  JludnekTpuku B dnekrpocratudeckom  nosie.  [lomspusanms  ausiieKTpukoB.  Bekrtop
nossipu3anuu.  Hanpsok€HHOCTB  3JEKTPUYECKOro  MOJs  BHYTPUM — JMBJEKTpuka.  Bekrtop
AJIEKTPUUECKOTO cMelleHus. MarHuTHoe B3auMoieicTBre TOKOB. 3akoH buo-Casapa-Jlamnaca. [Tone
nBuwxymierocs 3apsana. Cuna Jlopenua. 3akon Amnepa

Marnetuku. HamarmmunBanwe MarHetnka. Hanpsyk€HHOCTP MArHMTHOTO 1oJs. Buasl
MarHeTukoB. OObsCHEHHE TUamMarHeTu3Ma M napamarHetusma . deppoMarHeTUKU M WX OCHOBHBIC
cBoiictBa. IlocTOsSHHBIM 3yeKTpUYEeCKHl TOK. MexaHU3Mbl 3JIEKTPONPOBOJHOCTHU. 3aKOHBI
MOCTOSIHHOTO TOKa. 3akoH Oma B uHTerpanbHoi M nuddepennuansuoit popmax. 3akon Jxoysms-
Jlenmna B wmHTerpanpHOW u auddepennuanbHor Gopmax. 3akoHsl Kupxroda mns pa3BeTBIEHHBIX
uenen. llepemennslii Tok. TexHUuyeckne NPUMEHEHHUS IEPEMEHHOTO TOKa. JIEKTPOMAarHUTHas
WHIYKIUA. OHEPrus MarHuTHOro moss. Llupkymsuuss w1 poTOop AIEKTPOCTATHUECKOTO TOJIS.
JuBeprennuss u1 poTop MarHUTHOro nois. BuxpeBoe snekTpuueckoe mnoiie. Buxpessie Toku. Tok
cMmemeHns. YpaBHeHHs: MakcBeiia B mHTerpanpHoi W auddepenumanshoit popme. Msmyuenue
3JIEKTPOMArHUTHBIX BOJH. OCHOBBI 3JIEKTPOMarHUTHOM Teopuu cBeta. 1lnockas snexkTpomMarHuTHas
BOJIHA. DHEPIUsl U UMITYJIbC JIEKTPOMArHUTHBIX BOJH. Bektop IloitHTHHTA.

DIIEKTPUUYECKOE TMoJIe. DIESKTPUUYECKUM TOK. MaruutHoe nose. J[BrmkeHue 3apsyKeHHbBIX YaCTHUIl
B MarHUTHOM U 3JIEKTPUYECKOM MOJISIX. DJIEKTPOMAarHuTHasi MHIYKIHS.

WuTepaktuBHas Gopma: nekuus — Oecena.

Tema 4. OcHOBBI TePMOAMHAMUKH.

1l-e nHawyanmo tepmoauHamuku. CrocoObl HM3MEHEHUs BHYTpeHHeil sHeprum. IlepBoe Hauano
TepMoauHaMUKU. DOYHKIUU COCTOSAHMSA M (QyHKUMHM mporecca. Pabora B TepMOIMHAMHUKE.
Temnoemkocts. [Ipumenenne | Hayana TEpMOAMHAMUKH K MI€aIbHOMY ra3y. M30XopHBbIN nponecc.
TemoeMKOCTh MpU MOCTOSHHOM oObeme. M300apHbiii mpouecc. TemnnoeMKocTh Mpu MOCTOSHHOM
JlaBlieHud, ypaBHeHue Manepa. @PU3NYECKUI CMBICI YHMBEPCAJIBHOW TIa30BOM ITOCTOSHHOM.
N3orepmuueckuii  mporecc. AnualaTHbiii  mporecc.  YpaBHeHue Ilyaccona. 2-e  Hauaso
tepMonuHamMuki. OOpatumele M HeoOpaTumble mponecchl. Lluknbl. TemsoBele aBUratenu u
xonommibHble MamuHbL. [{ukn Kapuo u ero KIIJ. Teopema Kapno. ITonstue 06 suTpornuu. Bropoe
HA4aJI0 TEPMOJUHAMUKHU.

Pa3nea 3. AkTyaabHbie Bonpochl TeM «Onruka. @®u3nKa aTOMHOIO Sipa U 3JIeMeHTAPHBIX
YacTui.»
Tema 5. Onruka.

I'eomeTpuyeckas onThKa Kak NpeAebHBIN cllydall BOJTHOBOM ONTHKHA. OCHOBHBIE CBEICHUS U3
TEOMETPUUYECKON ONTHUKH, NpUHIMNBI ['roiireHca u depma. 3aKOHBI OTPAKEHUS U IPETOMIICHUS.
OtpaxeHue U nperoMiieHne Ha Tpanuiie pazaena cper. (Dopmynsr Openens) [lonmHoe oTpakeHue.
[Ipenomnenune Ha cdepruyeckuX MOBEPXHOCTAX. 3epkaja W TOHKHE JMH3bl. DopMmyrna JIHMH3BL
OnTuueckas cuna JuH3bl. [locTpoenue nzoOpakeHuit B onTHYECKUX Mpudopax. I TaBHbIE MIOCKOCTH,
(OKYCBI CHCTEMBI JINH3.

Huopaxmus  cera. [lpunnun [toiirenca-@Openens. OObsACHEHHE  NPSIMOJIUHEHHOTO
pacrpocTpaHeHHs CBeTa COIJIaCHO BOJHOBOH Teopuu. Judpakunonusie spieHus dpenens. 30HbI



Openens. 3onnble muactuku. udpakmus @paynrodepa ot orBepctus menu. JudpaxipoHHas
peleTka.

Wutepdepenmus ceera. CrnokeHUE CBETOBBIX BOJIH. [IpUHIIUMI CYNEPIIO3UIIUN M €TO TPAHUIIBI.
Bpemennass u mpocTpaHCTBEHHAss KOTEPEHTHOCTb. MeTolbl OCYILECTBICHHUS UHTepdepeHIH
CBETOBBIX BOJH. 11070CHI paBHOW TONIIMHBI U PAaBHOT'O HAKJIOHA. MHOTroiy4deBas WHTep(HEpEHIHs.
HnTepdepomerpsl u ux npumenenue. [lpocseTiienrne onTuku.

MakpOoCKONIMYECKNE U MUKPOCKOIIMUYECKUE HEOAHOPOJHOCTU. MOJIEKyJIIpHOE paccesiHUE CBETa
u ero cBoicTBO. 3akoH Penes. LIBeT Heba, 30pu u HeOeCcHBIX CBeTHII. PaccesHue cBeTa KpyImHBIMH
YyacTULaMU (TyMaHbl, AbIMBI U T.J.).

AtmochepHoe pedpakiusa. Mupaxu. Mepruianue. Pamgyra.

CkopocTtb cera. @a3oBasi U rpynmoBasi Ckopoctu cBeta. Dddext Jomnepa. Adeppanus cera.
Onbir ®du30 MO pacnpoCTpaHEHUIO CBeTa B JBWXKYyIIecs cpene. OnbiTel MalikenbcoHa.
OkcnepumenTanbHbie 0cHOBB CTO. D¢ dext BaBunoBa-UepeHkoBa u ero nmpuMeHEHHE.

BonnoBeie cBoiicTBa cBera. KBaHTOBBIE cBOMCTBAa cBeTa. ['eomeTpuueckas OITHKA.
doromerpusl.

DHeprus W HMIYJIbC CBETOBBIX KBaHTOB. Dotoaddexr. Buasl dororddexra. 3akoHbI
BHemHero Gorodddexra. Ypapuenue Ditnmrerina. Dddexr Komnrona.

I'unores3a ne-bpoitns. Boauer ae-bpoiins. Judpakius 351eKTpoHoB U aToMOB. COOTHOIIICHHE
HeomnpeaeneHHoctel ['elizenOepra. CTaTUCTHYECKOE TOJIKOBAHHUE BOJIH Je-bpoiist.

VYpasuenus Llpeaunrepa - BpeMEeHHOE U cTaluoHapHoe. J[BrkeHne CBOOOHOM YaCTHIIbL.

Yactuma B OJJHOMEPHOW MOTEHIMAIbHOM siMe. KBaHTOBaHME APHEPrUU M UMITYJIbCA YACTHULIBIL.
TyHHenbHBIN dPHEKT.

Tema 6. ®U3uKa ATOMHOI0 SIIPA U 3JIEMEHTAPHBIX YaCTHII.

[TonsiTie 00 PHEPreTUYECKUX YPOBHIX MOJIeKyJ. CIOHTAHHOE W BBIHYXKJIECHHOE HU3JIy4YCHHE.
Jlazepsl.
Slnepuble cuibl. PagnoakTMBHOCTD. SIepHBbIE peakiini.

4. TlepeyeHb  y4eOHO-MeTOAMYECKOro o0ecledeHHUs] JUIA  CAMOCTOSITEIbLHOH  PadoThI
00y4YaKOIIUXCS M0 TUCHHILINHE

CamocrosTenbHas paboTa CTYACHTOB SBIseTCs 0co0oi (GopMOM opraHu3aluu y4eOHOTro
npoliecca, MpeacTaBisionias codoil MiIaHupyeMylo, 03HaBaTeNbHO, OPIraHU3aAMOHHO U METOAMYECKU
HalpaB/IIEMYI0 JIEITEIBHOCTh CTYJIEHTOB, OPHEHTUPOBAHHYIO Ha JIOCTHKEHHE KOHKPETHOTO
pe3ynbTaTra, OCYIIECTBIIIEMYIO Oe3 mpsMoil momorm mnpenojaBatens. CamoctostTenbHas padoTa
CTYACHTOB SIBJIIETCSI COCTaBHOM YacThio y4eOHOW paboOThl M HMMEeT IeNbI0 3aKpeIvieHHue Hu
yriayOieHne MOJyYeHHBIX 3HAaHWM M HAaBBIKOB, NMOUCK M NPUOOPETEHHWE HOBBIX 3HAHUM, a TaKXke
BBINOJIHEHHE Y4YeOHBIX 3aJJaHMi, IMOATOTOBKY K MPEACTOSIIMM 3aHATUSAM U dKk3aMmeHy. OHa
IpelycCMaTpUBAeT, Kak IpaBWJIO, pa3pabOTKy pedeparoB, HaNKMCaHWE JAOKJIAJ0B, BBIIOJHEHHE
TBOPYECKUX, WHAMBUIYATbHBIX 33JaHUH B COOTBETCTBUU C y4yeOHOH MporpamMmoi (TeMaTH4ecKUM
IUIAHOM HW3YYEHMs JUCUUIUIMHBI). Tema s Takoro BBICTYIUIEHHS MOXET OBITh MpeIokKeHa
npernojiaBaTesieM WIM M30paHa caMUM CTYJEHTOM, HO MaTepuai BBICTYIUIEHHS HE JOJDKEH
nyOnaupoBaTh JIEKIMOHHBIM Martepuan. PedepaTuBHbIi Marepuan CIYXHUT JIONOJHUTENIBHON
uHpopmanuet uis paboThl Ha NMpaKTUUECKUX 3aHATHAX. OCHOBHAs IIeNb JAHHOTO BHJA PalOOTHI
COCTOUT B OOyY€HUU CTYACHTOB METOJIaM CaMOCTOSITENbHON padoThl ¢ yuyeOHbIM MaTepuanom. s
NOJHOTHl  YCBOEHHMSI TEeM, BBIHECEHHBIX B IPaKTHUECKUE 3aHATHs, Tpeldyercs pabora cC
nepeorcrouHrkamu. Kypc mpenycmarpuBaeT caMoCTOATEIbHYIO padOTy CTYJAEHTOB CO CHEHAIbHON
auteparypoil. CienyeT OTMETHTh, YTO CaMOCTOSATENIbHAs paboTa CTYyJEHTOB PE3yJIbTaTHBHA JIMIIb
TOTJa, KOT/1a OHA BBIMOJIHSAETCS CUCTEMAaTUYECKH, IJIAHOMEPHO U II€JIEHAIIPABIIEHHO.

3amaHus JUIsl CaMOCTOSITETIbHOM paboThl MpEeIycMaTpUBAIOT HCIOJIb30BAHHUE HEOOXOIMMBIX
TEPMHHOB M TOHATUH MO MpobiemaThke Kypca. OHM HAllETUBAIOT Ha MPAKTUYECKYIO paboTy IO
NPUMEHEHHI0 M3y4aeMOro Mmarepuaia, MOMcK Oubimorpaduyeckoro MaTepuana M 3JIEKTPOHHBIX
HMCTOYHUKOB MH(OpMAaLMU, WIIIOCTPATUBHBIX MaTepHalioB. 3aJaHus MO CaMOCTOSTEeNbHON paldoTe
JIAl0TCA M0 TEMaM, KOTOpPbIe TPEOYIOT TOMOIHUTEIEHONU TPOPAOOTKH.



OO61mit 06beM caMOCTOSTETHLHON PaOOTHI CTYICHTOB 0 TUCIMITIMHE BKIIOYAET ayAUTOPHYIO
Y BHEAYIUTOPHYIO CAMOCTOSITENIbHYIO PA0OTY CTYICHTOB B TEUEHHUE CEMECTPA.

AynuTopHas caMmocTosiTeNibHas paboTa ocymiecTBisieTcss B ()OpME BBIIOJIHEHUS TECTOBBIX
3aJjaHUi, Keilc-3a7ay, IUCBMEHHBIX IPOBEPOYHBIX PA0OT MO JUCHMIUIMHE. AyAWTOpHas
caMmocTosiTeNlbHas paboTa obecrieueHa 0a30if TECTOBBHIX MaTepHANIOB, Keic-3aqad MO pas3zieam
JUCLUIUINHBI.

BHeaynuropHas camocTosTebHas paboTa OCyLecTBIAeTCs B hopMax:
- HOATOTOBKHU K YCTHBIM JIOKJIaJlaM (MUHH-BBICTYIUICHUSAM);
- IOATOTOBKA K 3alure pedepara;
- HOATOTOBKH K 3all[UTe NPaKTHYECKUX PadoT.

Ilpumep 6onpocoe ucnonv3yemuvix Ha KOA10Keuyme.
Pu3NYECKUN CMBICI YHUBEPCAIBHONU ra30BOM ITOCTOSIHHOM.
N3oTepmuueckuii mpoiecc.
AnuabaTtHEIH mporiecc.
VYpaBuenue I[lyaccona.
2-¢ Ha4aJo TePMOIMHAMHKH.
OO6paTtumbie U HEOOPATUMBIE MTPOLIECCHI.
[Muksel. TemoBble ABUTATENN U XOJIOIUIbHBIE MAILIUHBI.
Huxn Kapno. Teopema Kapno.
[TonsiTrie 06 YSHTPOTIHH.
0. Bropoe Hauano TepMOAMHAMHUKH.

BOoo~NoOR~WNE

Bonpocwi onsa camocmoamenvrhozo uzyuenus o0yuaouumuca
IIpumepsI TeM MUHH-BBICTYILICHU I
HcTopus pa3sutus npeamera «dusukay.
CoBpeMeHHOE pa3BUTHE (PU3UKH.
CoBpeMeHHOe TeXHHUYeCKoe obecredeHrne GU3nIecKux J1adopaTopuil.
®Pu3nKa OKpPYKaOIIEH Cpebl.
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Ilpumepvr memamux pegpepamos
HcTopus pa3BUTHS MEXAHUKU: OT IPEBHOCTH M JI0 HALIUX JTHEH.
Posib 3aKOHOB COXpaHEHUs UMITYJIbCA, MOMEHTA UMITYJIbCA, JHEPTHH B IIPUPOJE.
[IprMeHeHne TPOCThIX MEXaHU3MOB B TEXHHUKE.
[Tomryuenue Bakyyma.
W3mepeHne BIIaKHOCTH.
CoBpeMeEHHbIE TEIIOBBIE U XOJIOAWIBHBIE MAIIMHBI.
W3mepenue, ero cBOKMCTBA.
M3mepeHnne Kak npoLecc MO3HAHNS OKPYXKAKOIIEro MUpa.
Teopus usmepeHui.
0. Knaccugukarus usmMepeHuii o ypoBHSIM.
11. Knaccudukanus usmepeHuil B 3aBUCUMOCTH OT CIIOCO0a UX MOTyYEHHUS.
12. Wcropus mep.
13. Pa3smepHOCTH QU3NYIECKHUX €TUHHIL
14. Cucrembl eUHUI] U3MEPEHHUS.
15. IlpumeHeHHe aHAIN3 pa3MEPHOCTEN Ui OMPEeNIEHUs 3aBUCUMOCTH MepHo/ia KojeOaHui
MaTEMaTUYECKOTO MasiTHUKA.
16. IlpumeHeHHe aHATN3 pa3MEPHOCTEH IS TOKa3aTeabcTBa TeopeMbl [Ingaropa.
17. WneanusupoBaHHas OJ0K-CXeMa U3MEpUTENbHON cucTeMbl. Baskneiimme GpyHKIMOHANbHbIE
0JIOKM U3MEPUTEITHHOU CUCTEMBI.
18. Jlatuukw.
19. VYcrpolicTBa MHAMKAIMN, PETUCTPAIHS TaHHBIX, YIIPABICHHE U 0OpaTHAs CBS3b.
20. IIpeobOpa3oBaHue HEINEKTPHUUECKUX CUTHAIOB B dJiekTpudeckue. Kiaccuduxarms
W3MEPUTEIIBHBIX MPEe0Opa3oBaTeei.

BOoo~NoORWNE



21. XapakTepucTHKa OCHOBHBIX TUIIOB U3MEPHUTEIHHBIX IPEOOpa3OBaTENICH.
22. Metonapl U3MEpeHuid, 00J1aCTh X MPUMEHEHHS, X JOCTOMHCTBA U HEJIOCTATKHU.
23. MeTtoabl CpaBHEHHUS C MEPOH.

Jna camocmoamensvHoll ROO2ZOMOEKU K 3AHAMUAM NO OUCYUNIAUHE PEKOMEHOYEM A
UCROJIb308aMb YUEOHO-MEMOOUUECKUE MAMEPUATIBL:
1. 3unoBreB A.A., Kokun B.A., umkapés B.B., Crapo 3.H. Meronuueckas paszpaboTka K
7a00paTOPHBIM 3aHATUSAM 1O auciuiuinHe «OOmas W dKcnepuMeHTanbHas ¢usuka» . Yactp 1.
«Mexanukay, «MonekynsipHas ¢puzuka». — YupsaoBck: Yul'TIY um. M.H. YnbsnoBa, 2015. - 58 ¢
2. SIBopckuii bopuc Muxaiinosud. CripaBounuk no ¢usuke: / b. M. fBopckuii, letmad A. A. - 3-¢
u3., uctp. - MockBa: Hayka, 1990. - 622 c. - [Ipeam. ykas.: ¢. 596-614

5. IlpuMepHbIe OLlEHOYHbIE MaTepPUaJIbI A5 NPOBeAeHUs] TEKYIIEero KOHTPOJIsA yCIneBaeMOCTH
U MIPOMEKYTOYHOI aTTecTAlMH 00YYAIOIIUXCS M0 AUCIUIIIIHHE
Opranu3anusi ¥ NpoBe/ieHNe ATTECTALMH CTYAeHTa

®I'OC BO B COOTBETCTBUM C HpPUHIUNAMU bBOJOHCKOTO Ipolecca OpUEHTHUPOBAHBI
IPENMYIIECTBEHHO HE Ha COOOIIeHHE O0ydaroIeMycsi KOMIUIEKCAa TEOPETUYECKHX 3HaHWil, HO Ha
BBIPA0OTKY y OakanaBpa KOMIETEHIMH — JUHAMHYECKOro Habopa 3HAHUM, YMEHUI, HABBIKOB H
JMYHOCTHBIX Ka4yeCTB, KOTOPHIC TO3BOJIAT BBITYCKHHKY CTaTh KOHKYPEHTOCHIOCOOHBIM Ha pBIHKE
TpyJla ¥ YCHEUIHO MPO(pEeCCHOHATBHO PEaTi30BbIBATHCA.

B npomecce onenkn OakalaBpoB HEOOXOIUMO HCIIONIB3YIOTCS KaK TPaTUIMOHHBIC, TaK W
WHHOBALIMOHHBIE THITBI, BUJBI U (popMbl KOHTpOIIA. [Ipr 3TOM MmocTeneHHo TpaaULIMOHHBIE CPEICTBA
COBEPILIECHCTBYIOTCSI B pYyClie KOMIIETEHTHOCTHOTO IIOJXOJa, a WHHOBALIMOHHBIE CpPEACTBa
aIalITUPOBAHBI JIs IIOBCEMECTHOTO IIPUMEHEHHUS B POCCUHCKOW BYy30BCKOM MPAaKTHKE.

Lear npoBedeHUsl aTTecTAllMM — TIPOBEPKAa OCBOCHHUS 00pa30BATENbHON MPOrpaMMBbI
JMCLUILIMHBI-TIPAKTHKYMa 4epe3 c(hOPMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3yIbTAaTOB.

IIpome:xxyTouHasi aTTecTalUsl OCYLIECTBIISICTCS B KOHIIE CEMECTpa W 3aBepIIaeT H3y4eHHE
JUCIUTUTMHBI, TOMOTAeT OLEHHUTHh KPYIHBIE COBOKYIIHOCTH 3HAaHWH M yMEHHUH, (QopMHUpOBaHHE
OTIpeIeIEHHBIX KOMITeTeHIINH.

ONEHOYHBIMA ~ CpPEICTBAMH  TEKYIIETO OLEHWBAHUS  SBISIOTCS: JOKJIAM, TECTHl IO
TEOPETUYECKUM BOIIPOCAM JAUCLUIUIMHBI, 3alUTa MPAKTUYeCKUX padoT u T.n. KoHTponb ycBoeHuUs
MaTepHuaia BEAETCS pPEryJsipHO B TEYCHHE BCEro CeMecTpa Ha NPAKTUYECKUX (CEMHHAPCKHX,
71a00paTOPHBIX) 3aHATHUSX.

No | CPEJICTBA OLIEHMBAHMSI,

H/H HCIIOJIb3YEMBIC JIJId TCKYIETO
OLICHUBAHUA ITOKa3aTeJIsd

(hOpMHUPOBAHHUS KOMITCTCHIIUU

OO6pazoBaTenbHbIC
pe3yabTaThl AUCIUILTUHBI

OueHo4HbIE cCpencTBa A
TeKylleil aTrecTalun
OC-1 3amuTa pedepara
OC-2 ycTHBIM IOKJIagaM (MUHH-
BBICTYIUICHUSIM);
OC-4 3amuTa NpaKTUIECKUX
pabor.

OueHovHbIe CpeACTBA s
MPOMEKYTOYHOI aTTecTaluu
3a4yeT (IK3aMeH)

OC-5 3auér

OP-1

OCOOCHHOCTH CHUCTEMHOTO W  KPUTHYECKOTO  MBIIUICHUS W
JIEMOHCTPHUPOBATh TOTOBHOCTh K HEMYy; JOTH4ecKne ¢GOpMBI |
MPOLEeyPhl, JAEMOHCTPHUPOBATH CIOCOOHOCTh K peduiekCuu 110
MTOBOY COOCTBEHHOMN W UYKOW MBICIIUTEIILHON IEATeITLHOCTH

OP-2

aHAJIM3UPOBATh HWCTOYHWKH HWH(OpPMAIUM € TOYKHA  3PCHUS
BPEMEHHBIX W TIPOCTPAHCTBEHHBIX YCIOBHH WX BO3HUKHOBEHWSI;
AHAJIM3UPOBATh paHEe CIIOKUBIIUECS B HAyKe CIOCOOBI OIICHKH
nH(pOpMaIMU; apPryMEHTHPOBAHO (POPMYIHPOBATH COOCTBEHHOE
CYXKJCHHE U OLICHKY HH(OPMAIINH;

OP-3

HaBBIKAMHU COTOCTaBJICHHUS pPa3HBIX HMCTOYHUKOB HH(OpPMAIUU C
[ETBI0 BBIIBIICHUS WX MPOTHBOPEYMA M TOWCKA JOCTOBEPHBIX
CY)XIICHU; HaBBIKAMHU OMPEIEICHIS MPAKTUICCKUX TIOCIEACTBUI
NPEAJIOKEHHOTO PEIICHHUS 3a1a4H.




Onucanue OIEHOYHBIX CPEIACTB M HEOOXOAMMOro o00pymoBaHUs (AEMOHCTPALMOHHOTO
Mmarepuaia), a TaK K€ TMPOUEAYPbl M KPUTCPUU OICHUBAHUS HWHIUKATOPOB JIOCTHIKCHHS
KOMIIETCHIIM Ha Pa3MUYHBIX 3Tanax ux (OpMHUPOBAHHS B MPOIECCE OCBOCHHUS 0Opa3oBaTEIbHOMN
pOTpaMMBbI TIpeicTaBiIeHbl B DOH/E OLIEHOYHBIX CPEJICTB ISl TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH U
MIPOMEXKYTOUHOM arTecTauu mo aucuuruinae «lIpukinagaas pusnka (o oTpacisim)y».

Mamepuanst, ucnov3yemole 011 MmeKyuie2o KOHMpPONsA yCReeaemocmu
o0yuaruwuxca no OuCyunIuUHe
Marepuansl Juist Oprauu3aldy TeKyIed aTTecTalliy IPeICTaBlIeHbI B 1.5 MPOrpaMMBl.

Mamepuanst, ucnoibyemole 01 RPOMEHCYMOYHO20 KOHMPOJIA YCRECAEMOCHU
o00yuaruwuxca no OucCyunIuHe

OC-5 3auér

IIpuMepHBIEe BONIPOCHI K 324€TY
®dusnka kak Hayka. OCHOBHbIE 0COOCHHOCTH (PU3UUECKOr0 METOIa NCCIIEI0BAHUS.
®u3nyecKue BeIMYMHBI U UX u3Mepenue. ®usuka 1 Hay4HO-TEXHUYECKHUN ITpOorpecc.
ITpenMeTr MEXaHUKH, €€ OCHOBHBIE MOJENH. | paHUIbI IPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU.
OtHocutrenbHOCTh JBWKeHUs. Cucrema orcyera. llpuHuun ortHocurensHOocTH. Teopema
CJIOXKEHHMS CKOPOCTEH.
5. Kunemaruka marepuanbHON TOYKH: TPH CIIOCO0A OMHMCAHUS ABIKEHHS TOUKH. Pammyc-BexTop,
NepeMEIICHUE U MPOHJECHHBIN MTYTh.
6. Kunemaruka MaTepualbHOW TOYKHU: BEKTOPHI CKOPOCTH U YCKOPEHHUSI.
7. Kunemaruka JBM)KEHUS TOUKU IO OKPY>KHOCTH. CBSI3b YIVIOBBIX BEJIMYUH C TMHEHHBIMU.
8. lmHamuka MaTtepHaibHOH TOYKH: 3aKOHBI HhroTOHA.
9. IBmKeHHE B HEMHEPLMAIbHBIX cucTeMax oTcyera. CHUIlbl HHEPLUH.
10. Cunbl TpeHus. 3HaueHUE CUJI TPEHUS B IPUPO/IE U TEXHUKE.
11. Vopyrue cunsl. 3akoH ['yka. Yopyrue cBoiicTBa TBEpAbIX TEI.
12. 3akoH BceMHpHOro TATOTeHHs. J[BMKEHHME MCKYCCTBEHHBIX CIYTHUKOB 3emin. Kocmuueckue
CKOPOCTH.
13. Cuna TsxecTH U Bec Tena. Bec Tena, ABUXKYIIErocs ¢ YCKOPEHHEM, HEBECOMOCTb.
14. PaBHomepemenHoe aBmxkeHne. CBOOOIHOE aJieHHUE Tell. Y CKOPEHHE CBOOOHOTO MaICHHUS.
15. JIBuxxeHue Tena, OpOIIEHHOr0 MO/ YTJIOM K TOPU30HTY.
16. Teopema 00 W3MEHEHHUHM HMITYJIbCa CHUCTEMBl MAaTE€pPHAJIBHBIX TOYEK. 3aKOH COXpaHEHUS
umnyibca. [I[pyHIun peakTHBHOTO IBUKEHUS.
17. IenTp Macc cucTemMbl MaTepuaibHBIX TOUYEK. TeopeMa O JBMKEHUH LIEHTpa Macc.
18. Pabota cunbl. MouiHocTs. TeopeMa 0 KWHETHUECKOW YHEPTUH.
19. KoncepBaruBHble cuibl. [loTeHImanpHast YHEpTUs. 3aKOHBI U3MEHEHUSI U COXPAHEHUS MOJTHOMN
MEXAHUYECKOM HEPTHUN.
20. AOCOJIFOTHO HEYNPYTHI U aOCOTIOTHO YIIPYTUH yap.
21. OcHOBHOE YypaBHEHHE IMHAMHUKU BpallaTeIbHOIO JBM)KEHUS TBepaoro tena. Pabora npu
BpallleHuu TBeporo tena. Kunernueckas sHEprusi TBEpOro Tena.
22. MowmenT unepuun. Teopema ['roifrenca - lreitnepa. CBoOoHBIE OCH BpaleHus. I 1aBHbIe ocu
MHEPLIUU.
23. MoMeHT uMItyabca. Y paBHEHHE MOMEHTOB. 3aKOH COXpaHEHUsI MOMEHTa UMITyJibca. ['mpockor.
24. YcioBus paBHOBECHS TBEpIOTO Tena. Buabl paBHOBecus. [IpocThie MEXaHU3MBI.
25. T'unppoaspocraruka. 3akonsl [lackans u Apxumena.
26. TeueHue nuaeaIbHOMN XKUAKOCTH. Y paBHEHUE HEPA3PBIBHOCTU. Y paBHeHHE bepHymm.
27. uddepeHunanbHoe ypaBHEHHE TapMOHUYECKUX KosiebaHui u ero pemenue. Kunemarnueckue
XapaKTePUCTUKU TAPMOHUYECKUX KOJIEOaHUN. DHEprusi rTapMOHUYECKUX KOJIEOaHUH.
28. ®u3nveckuil, MaTeMaTUYECKUN U KPYTUIbHBI MasSTHUKH.
29. CBoOomHbIe 3aTyXaronme Konedanus. XapaKTepUCTUKH 3aTyXaHHUs.
30. Beiayxnennsie konebanus. Pesonanc. [Tonstue 06 aBTokone0aHUsX.
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31. Yopyrue BoOJHBI. YpaBHEHHE IJIOCKOM rapMoHHMYecKod Oerymiell BoiHbl. [loTOK sHeprum u
MHTEHCUBHOCTH O€ryIuei BOJIHbI.

32. Nnrepdepenuuss BonH. Crosume BodHbl. Ilpupoma u wuctoyHuku 3ByKa. OOBEKTHBHBIE H
CyOBEKTHUBHBIE XapaKTEPUCTUKH 3BYKa. YJIbTPa3BYK U €ro IpUMEHEHHUE.

33. TepMonMHAMHUYECKUH M CTATHCTUYECKUH MOAXOABI K H3Yy4eHHIO MakpocucteM. OCHOBHBIC
IIOJIO’KEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

34. Pazmepsl u macca mojekyia. KommuectBo BemecTBa. OTHOCHTENbHAS MOJICKYJSpHAs Macca.
MomnsipHas macca.

35. Cuisibl ¥ MOTEHIMANIbHASL SHEPTHsl B3aUMOCHCTBUS MojeKyiln. CTpoeHHe ra3oB, KUAKOCTEH M
TBEPABIX TeJ. SIBIEHNE TEIIOBOIO PAaCIIMPEHUS TBEPABIX TEIL.

36. 3aKoHBI MICANBHOTO Taza. YpaBHEHHE COCTOSHHS HJealibHOro ra3a (ypaBHeHue MeHjeneeBa -
Kianeiipona). 3akonbsl ABoranpo u [lanpToHa.

37. JlaBienue rasza Ha CTeHKY cocyaa. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETHUYECKOW TEOpUH
UJCAIBHOTO rasa.

38. CpenHsis SHEprusi TEIJIOBOTO JBIDKEHHS MOJIEKYIL. MOJEKyIspHO-KUHETUYECKUHA CMBICH
TEMIIEPATYPHI.

39. Mopenb uaeabHOTO Ta3a. BHYTpeHHsISI SHEPTUs IealbHOro rasa.

40. Tlonstue o6 3nexTpudeckoM mnoiie. Hanpssk€HHOCTD 31EKTPHUECcKOro MmoJis.

41. CrnoxeHue 3JIeKTpUUeCcKuX nojieit. [[punuun cynepno3uiuu.

42. OO0bEMHAas U MOBEPXHOCTHAS IIOTHOCTH 3apsa. CUIOBbIE TMHUU.

43. Teopema ["aycca nst BeKTOpa HANPSHDKEHHOCTH JIEKTPUICCKOTO TTOJIS.

44, PaGora B 3neKkTpocTaTHueckoM noJje. [ToreHnuan 3aekTpocTaTHuecKoro moJs.

45. Paznocth noteHnuanion. [IoBepXHOCTH paBHOTO MOTEHIHAA.

46. CBs3b MEXIY HANPsLDKEHHOCTHIO M oTeHanoM. OO01ias 3ajaya 3J1eKTPOCTaTHKH.

47. 1IpoBOJHUKH BO BHEUIHEM BJIEKTPUUYECKOM I0JI€. DIEKTPOEMKOCTD.

48. EMKOCTb IPOCTHIX KOHICHCATOPOB. DHEPIHs 3apsSKEHHOI0 KOHIEHCATOPA.

49. DHeprus 31eKTPUYECKOro Mossl. JAU3IeKTPUKH B 3IEKTPOCTATUYECKOM TOJIE.

50. Monspuzanus AMAAEKTPUKOB. Bekrop momspuzanuu. Hampspk€HHOCTH 3JEKTPUYECKOTO TTOJIS
BHYTPH JAUDJIEKTPHKA.

51. BexTop 2MEeKTPUUECKOTO CMENICHUsI. MarHUTHOE B3aUMO/ICMCTBUE TOKOB.

52. 3akon buo-Casapa-Jlamnaca. [Tone quxyierocs 3apsaa.

53. Cumna Jlopenmna. 3akoH AMriepa.

54. HamarnmuuBanue MarieTuka. Hanpspk€HHOCT MArHUTHOTO TOJIS.

55. Bunpl maraetnkoB. O0bsiCHEHHE JUaMarHeTH3Ma U MapaMarHeTu3ma .

56. deppoMarHeTHKU 1 UX OCHOBHBIE CBOMCTBA. II0CTOSHHBIN AJIEKTPUYECKHH TOK.

57. MexaHu3MblI 3JI€KTPOIPOBOAHOCTH. 3aKOHBI TIOCTOSIHHOTO TOKA.

58. 3akon Owma B wuHTerpanbHoil u guddepenunansHoit ¢dopmax. 3akoH JIxoyna-Jlenna B
MHTETpasIbHON 1 TuddepeHnnansHon popmax.

59. 3axonsl Kupxroda as pa3BerBia€HHbIX 1enei. [lepeMeHHbIH TOK.

60. TexHuW4eckne MPUMEHEHUS IIEPEMEHHOTO TOKA. JIEKTPOMArHUTHAsI WHIYKITUS.

61. DHeprus MarHUTHOTrO nojs. LIUpKyIsIMs U pOTOP NIEKTPOCTATUYECKOTO MOJIS.

62. JluBepreHIusi U poTop MarHWTHOTO TOJs.BuxpeBoe snexTpudeckoe moiie. Buxpessie Toku. 1.
DNEeKTpOMarHuTHasl IPUPO/Ia CBETA.

63. Ilkana 31eKTPOMarHUTHBIX BOJIH.

64. CxopocTh cBeTa U METObI €€ U3MEPEHUSI.

65. VMcTOYHHMKY M IPUEMHHKH CBETA.

66. OcHOBHBIE TOHATHUS (POTOMETPUH.

67. T'eomeTpudeckas ONTHKA.

68. IIpunuun ['toiirenca u @penens.

69. 3aKoHBI OTpaKEHUS U MIPEITOMIICHUSI.

70. TlomHOE OTpakeHue.

71. Tlpenomnenue cBera Ha C(HhepUIECKON TOBEPXHOCTH.

72. 3epkana.

73. LleHTpupOBaHHBIE ONTUYECKHE CHCTEMBI.



74. ®opmyna TUH3BIL.

75. Onrtryeckue MpuOOpPHI: JIyna, MUKPOCKOII, TEJIECKOT, (oToamnmanar.

76. Paszpemaromas ciocOOHOCTh ONTHYECKUX TPUOOPOB.

77. NnTepdepeHius cBera.

78. 18.KorepeHTHOCTb.

79. 19.Meroap! HaOMOAEHUS UHTEPHEPEHITUN B ONITHKE.

80. UnTepdepenius cBera npu OTPAKEHUU OT TOHKUX TUIEHOK.

81. IMomsipuzarus cBera. EcTeCTBEHHBIN M MOJIPU30BaHHBIN CBET. 3aK0OH Mautroca.

82. Tlonspusanus npu OTpaXEHUHU U MpeJoMieHnu. 3akoH bproctepa.

83. Ananus mnosspuzoBaHHOro cBera. I[IpoxoaeHHwe MIJIOCKOMONSIPU30BAaHHOTO CBETa 4epes
KPUCTAJIIMYECKYIO IUIACTUHKY. KpucTayunueckas miacTUHKa MEXIY ABYMs ITOJISIPU3aTOPAMHU.

84. ITlonspuzanus npu ABOWHOM JydenpenomiieHuu. VIcKyccTBEHHOE NIBOMHOE JTydernpernoMIICHHE.
Dddext Keppa. SAueiika Keppa.

85. HckyccrBenHas onrtuueckas aHuzorponus. Iddext Korrona-Myrona.

86. Bpamenne miuockoctu nonsipu3anuu. EcrectBenHoe Bpamenue. D dext Papanes. Onruyecku
AKTHBHBIC BEIIECTBA.

87. Hudpaxuus cera. [Ipunnun [olirenca-Openens. 3oas1 @penens. Metos 3on Openens.

88. udpakuusa Openens OT NpOCTEHITUX Mperpaj (0T KPyrioro OTBEpCTuUsi, OT KPYIJIOTO AUCKA).
89. Judpakuus @payarodepa ot menn. JudpakinuonHas pemeTka.

90. Judpakuus peHTTeHOBCKHUX Jy4el Ha KpucTtaiax. BeiBon dopmynsl Byneda-bperra.

91. Paspemaromias cuiia OObEKTUBA M ONTHYCCKUX TPUOOPOB.

92. Jlucmepcus cBera. DNEeKTpoHHAas Teopust qucnepcun. HopmanbHas u aHOManbHas IUCIIEPCHS.

93. Jlucnepcuss BAaqud OT JIMHHA TIOTVIONMICHHUS. KOMIUIEKCHBI TOKa3aTeNb MPEIOMIICHUS.
Ou3nyecKuil CMBICT a0COMIOTHOTO M OTHOCHUTENBHOIO MOKazarens mpenomieHus. COOTHOLICHHE
Knaysuyca-Moccortu. @opmyina Jlopenrtu-Jlopenua.

94. KopmyckynsipHO-BOJIHOBasi JBOWCTBEHHOCTh (Ayanu3M) CBOWCTB cBeTa. KopmyckymnspHas
uHTeprnpetanus onsita FOHra. ['unoresa ae bpoitia. BonHoBoit makeT u rpymnmnoBas CKOpOCTb.

95. HeoObryHBIC CBOWCTBA MUKPOYACTHII.

96. DxcnepuMeHTallbHbIE TOATBEPXKACHHS runoTe3sl 1e bpoitna. Onbit [I3Buccona u xepmepa.

97. Ompbiter Tomricoma u TaprakoBckoro. OmBITEI ¢ HEUTpOHAMU H MojekydamMu. OIBITE ¢
OJIMHOYHBIMH JIEKTPOHAMH.

98. ®orosddexr. Bumsr poTorddexra. Baemnuit porodrddexr. 3akonsr porodrddexra. YpaBHeHHE
OlHmITelHa 111 BHEIIHero GoTtosddexra. Y ciioBre KpacHOM rpaHULIbl.

99. DHueprus u umnynsc (poroHa. HemocTaTOYHOCTh BOJHOBBIX MPEJCTABICHHUN IS OOBSICHEHHUS
3aKOHOB (poTOr(dexTa.

100.PanoakTHBHOCTS.

B xoHI1Ie n3yueHHs JUCUUIUIMHBI ITOJIBOAATCS UTOTH pabOTHI CTYIEHTOB Ha JIEKIIMOHHBIX U
MPAKTUYECKUX 3aHATHUSAX ITyTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0alJIOB B TEUEHUE CEMECTpA.

KpnTepml OLleHUBAHMA 3HAHMIA oﬁyqalonmxca o JTMCUHMIIJIMHE

Dopmuposanue 6ANTLHO-PEUMUH2080U OYEHKU pabombl 00yYaouWuUxcs

TTocemenne Pabora Ha
Ilocemenune ..
. MIPAKTUYECKHUX MIPAKTUYECKHUX 3auér
JICKOUU o
3aHATHUN 3aHATHUIAX
Pas0anoBka o 1x1= 3x1=
164 6anna 32 Gamra
3 BUJaM padboT 1 6annos 3 Gama
cemectp | CymMMapHBIH 1 Gamn 4 Ganna 168 Ganna 200 GamoB
Makc. 0anI max max max max




Kpumepuu oyenusanusa pabomsi 06yyaiowje2ocs no umozam cemecmpa

banasi (2 3E)
«3a4TEHO» oosee 100
«HE 3aYTEHOY 100 u meHee

6. MeToanyecKue yKazaHus /Uil 00y4aIOLIUXCS 110 OCBOECHHIO THCIMIIIMHBI

VYcnemHoe u3ydeHHe Kypca TpeOyeT OT OOy4aroIIMXCsl MOCELICHMs JEeKIHH, aKTUBHOU
paboThl Ha TPAKTUYECKUX 3aHATHSX, BBIIOJIHEHUS BCeX YYEOHBIX 3aJaHUi IperojaBaTers,
03HAKOMJICHHS C OCHOBHOW U JIONIOJIHUTENBHOM JINTEPATYPOH.

3anuce JIeKHMM — oaHAa M3 (OPM AaKTHBHOH CaMOCTOSATENBHOM pPabOTHI OOydaroIIMXCH,
TpeOyrolasi HaBbIKOB M YMEHHUSI KpaTKO, CXEMAaTU4HO, IOCJIEI0BATENbHO U JIOTUYHO (PUKCUPOBAThH
OCHOBHBIC TIOJIOKEHUS, BBIBOZBI, 00001IeHNs, (HOPMYIHPOBKH. B KOHIE JIeKIMU NpenojaBareib
ocraBisieT BpeMs (5 MMHYT) AJs TOro, 4roObl oOOydaroluecs HMMEIM BO3MOXKHOCTb 3aJaTh
YTOUHSIOIIME BOIIPOCHI 110 U3y4aeMOMy Marepuainy. M3-3a HEIOCTaTOYHOIO KOJIMYECTBA ayIUTOPHBIX
4acOB HEKOTOPHIE TEMbI HE YJIa€TCSl OCBETUTH B IOJHOM 00bEMe, II03TOMY IIPENoAaBaTesb, 10 CBOEMY
YCMOTPEHHIO, HEKOTOPBIE BOIIPOCHI BHIHOCUT HAa CAMOCTOSATENIbHYIO pabOTy CTYJAEHTOB, PEKOMEHIYS Ty
WIN UHYIO0 Jutepatypy. Kpome sToro, Ui jydiiero ocBO€HHMs MaTepuaia U CUCTeMaTH3aluu 3HAHUN
10 JWCIMIUIMHE, HEOOXOIUMO MOCTOSIHHO pa3oupaTh MaTepHaNbl JEKIUH 10 KOHCIEKTaM B y4eOHBIM
noco6usaM. B ciydyae HeoOXoMMOCTH 00paIaThes K MPENoAaBaTeNto 32 KOHCYIbTalUeH.

IoaroroBka K NpPaKTHYECKUM 3aHATUSIM.

IIpy 1OATrOTOBKE K MNPAKTHUYECKMM 3aHATHSAM CTYACHT JOJDKEH H3YyYUTh TEOPETHYECKUM
MaTepuajg MO TEeME 3aHATHs (MCHOJIb30BaThb KOHCHEKT JIEKIMH, W3y4UTh OCHOBHYIO JIUTEPATYpY,
03HAaKOMUTbBCS C JIONOIHUTENBHON JUTEpaTypol, pU HEOOXOAUMOCTH JOMOJIHUTh KOHCIEKT, JieNasl B
HEM COOTBETCTBYIOIIUE 3alIMCH U3 JINTEPATYPHBIX HCTOYHUKOB). B cilyyae 3aTpyaHeHUi, BOSHUKAIOLIMX
IOpU OCBOCHUM TEOPETHUUECKOI0 Marepualia, CTYAEHTY clieflyeT oOpaiiaTbesi 3a KOHCYJbTALMEH K
npernoaasarento. Mas Ha KOHCYNBTalMIO, HEOOXOAMMO XOpOIIO IPOAYMAaTb BOIPOCHI, KOTOPBIE
TpeOyIOT Pa3bsCHEHUS.

B Hauane npakTH4ECKOro 3aHATHS IPENOAABATENb 3HAKOMMT CTYIEHTOB C TEMOMW, OIJaIlaeT
IUIaH [IPOBEJICHUS 3aHATHS, BBIAET 3aJaHus. B TedeHne OTBeIEHHOTO BpEMEHH Ha BBINOJHEHUE PAOOTHI
CTYIEHT MOXET OOpaTUTbCA K IpPENoJaBaTeio 3a KOHCYJbTAMEH WM pa3biCHEHHAMHU. B koHIie
3aHATHS IPOBOJUTCS IPUEM BBIOJIHEHHBIX 33/JaHUM, coOeceJOBaHNE CO CTYICHTOM.

Pe3ynbTaThl BBINOTHEHUS NMPAKTUYECKUX 3/1aHUM OIEHMBAIOTCS B Oanjiax, B COOTBETCTBUHU C
OaTbHO-PEUTUHTOBOI CUCTEMOI yHUBEpCHUTETA.

IIpumepHbIi epeYeHb TeM NPAKTHYECKHX PadoT:
[IpoBenenune namepenuii u 00paboTKa pe3yabTaTOB.
N3yueHne HOHMYCa, U3MEPEHNE MUKPOMETPOM U IITAaHT€HIIUPKYJIEM.
IIposepka BTOporo 3akoHa HeroToHA.
Omnpenenenne CKOPOCTH ITYJIM TPU TIOMOITH OAITMCTUIECKOTO MasTHUKA.
Omnpenenenne monyia IOnra.
Onpenenenne ko3P huIMeHTa TTHEHHOTO PACIIUPEHUS METAJLIOB.
Onpeznenenne yHuBepcaIbHOM ra30BOi MOCTOSHHON METOIOM OTKAauKH.
Onpenenenne ko3P duiienTa BI3KOCTU Ta30B 1| U CpeIHEN JUTMHBI TTpoOera MOJIEeKyII.
Omnpenenenue BIaXHOCTH BO3/TyXa.
H3MepuTenbHOE IIEKTPOTEXHUIECKOe 000pyI0BaHHE.
CO6op 1 uccnegoBaHUe MPOCTEUIINX ITEKTPOTEXHUYECKUX CXEM.
W3yueHre CHIIOBOTO AIIEKTPOTEXHUIECKOTO 000y I0BAHHS.
N3yueHust aBneHUs MOJISPU3ALINHU CBETA.
OmnpeneneHne JTUHBI BOJTHBI CBETA C TOMOIIBIO AH(PPAKITHOHHONW PEIIETKH.
Onpeznenenue raaBHOTO (POKYCHOTO PACCTOSHUS U ONITUYECKOM CHJIBI JIMH3BI.
N3yueHnne onTU4ecKuX yCTPOUCTB.

LCoNoORWDNE

e e S o e
SouhkhwdndE O



7. IlepeyeHb OCHOBHOM M /IONOJHHUTEJbHOW YueOHOH JuTepaTypbl, HWHTepHeT-pecypcos,
He00XOAUMBIX /11l 0CBOEHHUS TUCHUILINHBI

OcHoBHasi JIuTEpaTypa
1. Hukepos, B. A. ®usuka: coBpeMeHHbIH Kypc : yueOHuk / B. A. HukepoB. — 4-e u3a. — Mockaa :
Hamkos u K° 2019. — 452 c¢. : wi - Pexum pocryna: no mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=573262 (nata obpamenus: 23.03.2022). — ISBN 978-
5-394-03392-6. — TekcT : IeKTPOHHBIH.
2. Muxees, B. A. ®usuka : yue6Hoe mocodue : [16+] / B. A. Muxees, O. b. Muxeepa, B. M. ®isarun
; TIOMEHCKMM TIOCYAApCTBEHHBIM YyHMBEPCUTET. — TroMeHb : TIOMEHCKM TOCyHapCTBEHHBII
yauBepcutet, 2013. — 419 c¢. : wun. — Pexum poctyma: mno momnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=567395 (nata obpamienus: 23.03.2022). — bubauorp.
B kH. — ISBN 978-5-400-00812-2. — TekcT : 3JIeKTpOHHBII.
3. KombutoBa, O. Kypc obmeit ¢usuku : yde6HOoe mocobue / O. KombuioBa ; MUHHCTEPCTBO
cenbckoro xossiictBa Poccuiickoin ®enepanuu, CTaBpONOJIbLCKUNA TOCYJAPCTBEHHBIN arpapHbIi
yauBepcuteT. — CraBponons : CTaBpOMOJIbCKHI TOCYAapCTBEHHBIM arpapHbld  YHUBEPCUTET
(Ct’'AY), 2017. - 300 c¢. : win — Pexum gocryma: mno mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=484713 (nata oopamenus: 23.03.2022). — bubauorp.:
c. 295-296. — ISBN 978-5-9596-1290-0. — TekcT : 31eKTPOHHBIH.

JlonoJiHuTeIbHAS JIUTEpaTypa
1. ®usuka: BeJcHUE B TBEPAOTEIBHYIO MICKTPOHHKY : yueOHoe mocoome / A. I'. 3axapos, H. A.
Kakypuna, FO. b. Kakypun, A. C. Uepenanues ; FOxHbIi1 henepanbuplii yHuBepcuret, MHxeHEepHO-
TEeXHOJoruueckas akajaemus. — Poctos-Ha-Jlony ; Taranpor : FOxHbli (enepalibHbIil YHUBEPCUTET,
2018. — 108 C. : 150) 8 — Pexum  gocryma: 1o [IOAIIUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=500163 (mara obpamenwus: 23.03.2022). — bubmuorp.
B KH. — ISBN 978-5-9275-2621-5. — TekcT : 3J1eKTpOHHBIA.
2. Kopocrenes, 10. C. ®usuka : yyeOHoe mocobue : B 2 wactsax / FO. C. Kopocrenes, A. B.
KynukoBa, A. B. Ilammn ; Camapckuil rocynapcTBEHHBIH apXUTEKTYpHO-CTPOMUTEIbHBIHN
yauBepcuter. — Camapa : Camapckuil TOCYJIapCTBEHHBI  apXUTEKTYpHO-CTPOUTEIbHBIN
yHuBepcureT, 2014. — Yacte 1. — 139 c. : tabn., rpad., mi. — Pexxum goctyna: no noxnucke. — URL:
https://biblioclub.ru/index.php?page=book&i1d=438319 (nara obpamenus: 23.03.2022). — bubnuorp.
B KH. — ISBN 978-5-9585-0587-6. - ISBN 978-5-9585-0588-3 (u. 1). — TekcT : 2IeKTPOHHBIH.
3. Craponybuesa, I'. II. Kypc nexmuit mo ¢Qusmuke: MexaHWUKa, MOJEKyJsipHas (U3HKa,
TEpMOJIMHAMMKA. DJIEKTPUUECTBO M MarHetusM : yuebHoe mocodue / I'. I1. Craponybuesa, A. A.
Xamenko ; CTaBpOnoJIbCKMM TOCYIapCTBEHHBINM arpapHblii yHuBepcuter. — (CrTaBporosb
CraBponosibckuii rocynapcTBeHHbIH arpapublil yausepceuret (CTI'AY), 2017. — 169 c. : un. — Pexum
noctymna: mo mnoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=485008 (mara
oOpamienus: 23.03.2022). — bubnuorp. B kKH. — TeKCT : 3JI€KTPOHHBIH.

Humepnem-pecypcol
— HWudopmaunonnsiii  mopran  «®Pusmuka»  [OnekTpoHHBI  pecypc]. Pexum  jmoctyma
http://ru.science.wikia.com/wiki/%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
— HWadopmanmonnsiii mopran «Hi-News.ru» [DnexktpoHHbid pecypc]. Pexxum moctyma https://hi-
news.ru/tag/fizika
— HWuadopmanmonnslii mnopran «Bukunemus» [OnexTpoHHbId pecypc]. Pexum poctyna:
https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
— Hudopmannonnsiit mopran «Bcest ¢pusukay [DnekTpoHHbId pecypce]. Pesxum noctyma: https://hi-
news.ru/tag/fizika
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