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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaVMEHOBAHME | MHAMKATOPA JOCTHKECHUS
KOMITETCHIIMH KOMIIETCHITUHT
1. VK-1 VK-1.1 Ananusupyer 3HaHMs: MeTobl norcka nHpOopMauy A
Cnocoben NpOOJEMHYIO CUTYaIlMIO |Pa3pabOTKU U OCBOEHHSI BBICOKO3(D(PEKTUBHBIX
OCYIIECTBIIATh  |KaK CHCTEMY, BBISBIIICT |TEXHOJIOIMYECKUX IIPOLIECCOB 00pabOTKU
KPUTHYECKUM ee 0azoBbIe MaTepHUasioB JIJIsl JOCTHXKEHHUS KauecTBa
aHajau3 COCTABJISIFOLLME U CBA3U  |BBIIIYCKAEMbIX M3JENUMN, IPEICTABICHUN O MaIIMHaX
pOoOJIEMHBIX MEXy HUMH Ha OCHOBE 3HAHUH 3aKOHOB (DH3UKU U COBPEMEHHBIX
CUTyalHil Ha WH(POPMAITMOHHBIX TEXHOJOTHM.
OCHOBE ymenusi: [Touck nnpopmaruu 11t pa3paboTku 1
CHUCTEMHOT'O OCBOCHUS BBEICOKOA()(DEKTHBHBIX TEXHOJIOTUICCKIX
noaxoja, mponeccoB 06pa60TKI/I MaTCpHraAJIOB JJIs1 JOCTHIKCHUS
BBIPa0ATHIBAThH KaueCTBa BBITYCKACMBIX U3JICIUMN, TPEICTABICHUN O
CTPaTEruIo MalIMHAX Ha OCHOBE 3HAHWM 3aKOHOB (PU3UKH U
neicTBUi COBPEMEHHBIX UH(OPMAITMOHHBIX TEXHOJIOTHIA.
HaBbIkH: Kputnueckuii anaiau3s, 0000IIeHUE U
npeJcTaBieHne nHGopMaluu i pa3padoTKu U
OCBOCHUS BBEICOKOA()(DEKTHBHBIX TEXHOJIOTUICCKIX
MIPOIIECCOB 00PaOOTKHM MAaTEPHAIIOB JIJISl IOCTHKCHUS
KaueCTBa BBIMTYCKACMBIX W3JICIUMN, TPEICTABICHUH O
MAaIlIMHAX Ha OCHOBE 3HAHWM 3aKOHOB (PU3HUKH U
COBpPEMEHHBIX HH(HOPMAITMOHHBIX TEXHOIOTHIA.
VK-1.2 PazpabatbiBaet u|3HaHus: 3HAET METO/bI CHCTEMAaTU3aLlUN
COJIEpKATENBHO oOHapyxeHHOU WH(GOPMAIUIO, TOTyYEHHOU U3
apryMEHTUPYET Pa3HBIX HICTOYHUKOB, B COOTBETCTBUU C
CTpaTeryio / BApHaHThl  |TPEOOBAHUAMM U YCIOBUSAMH 331a4H.
pelIeHns IpoOIEMHON  |YMeHHsI: YMEET CHCTEMATU3UPOBATh OOHAPYKEHHYIO
CHTYaIlMU Ha OCHOBE nH(pOpMaIIKIO, MOTYYEHHYIO U3 PA3HBIX UICTOYHUKOB,
CHUCTEMHOT'O U B COOTBETCTBUU C TPEOOBAHUSIMU U YCIOBUSIMHU
MEXIUCIUIIIINHAPHOTI' O 3a1a4H.
T0/IXO/I0B, KPUTHYECKOTO |HABBIKK: VIMEET HaBbIK CHCTEMATH3AIMI
aHaJIM3a UCTOYHUKOB 00Hapy>XeHHOU HH(POPMAIIUH, TTOJTYICHHOU U3
I/IH(I)OpMaLII/II/I u Pa3HBIX UCTOYHUKOB, B COOTBETCTBUU C
OILICHMUBACT IIOCJICICTBUSA TpC6OBaHI/I}IMI/I " YCJIOBUSIMHU 3ala4vu.
BO3MOYKHBIX PEHICHUI
2. OIIK-1 OIlIK-1.1 3HAHUsI: 3HaeT OCHOBHBIE 3aKOHBI (PU3UKU.
CriocobeH JeMOHCTpHUpPYeT 3HAHUS  |ymenusi: YMEET HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI
CTaBUTh U OCHOBHBIX TTOHSTHH 1 dusuxu.
pemaTb (yHIaMeHTAIBHBIX HaBbIKM: VIMeeT HaBbIK UCIIOJIb30BaHUsI OCHOBHBIX
HHXXCHCPHBIC U |3aKOHOB CbI/ISI/IKI/I, 3aKOHOB (pI/I3I/IKI/I.
Hay4HO- MPUMEHSIET METO/IbI
TEXHUYECKUE TEOPETHIECKOTO 1

3agaun B cepe
CBOEH
npodeccuoHab
HOU

OKCIICPUMECHTATBHOTO
UCCIICIOBAHHUS

(bU3HYECKUX SIBICHUN,
IIPOLIECCOB M OOBEKTOB




nearenbHocTd U |OIIK-1.2 Tlpumenser 3HaHMs: 3HAET METObI PEIICHHS CTAHIAPTHBIX
HOBBIX METO/IbI TEOPETHYECKOTO |IPO(eCcCHOHATIBHBIX 3a/1au C IPUMEHEHHEM 3aKOHOB
MEXTUCIIUILTAHA |H OKCIIEPUMEHTATIBHOTO  |(DM3UKU U XUMHUU.

PHBIX UCCIIEIOBAHMS OOBEKTOB, [YMEHHsI: Y MEET pellaTh CTAHJAPTHHIC
HAIPaBJIEHUH ¢  |IPOLECCOB, ABICHHMIA, npodeccuoHanbHbIe 3a/1a4 ¢ IPUMEHEHUEM 3aKOHOB
KCIIOJIb30BAHUE [IIPOBOAUT SKCICPUMCHTHI usuky 1 XuMHUH.

M 110 3a/1aHHOM MeToAMKe U |HaBbIkM: VIMeeT HaBBIK pelIeHHs CTaHIAPTHBIX
€CTCCTBCHHOHAY |aHAJIM3UPYCT UX HpO(beCCI/IOHaJILHLIX 3aaa4 ¢ IPUMCHCHUCM 3aKOHOB
YHBIX, pe3ynbTaThl (GU3UKK ¥ XUMUH.

MaTeMaTU4YECKU

X U

TEXHOJOTHYECKH

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JucnunianHa otHocuTes K o0s3arenbHoi yactu OIIOIN.

JucnurinuHa siBIseTcs 0053aTeIbHON

Jns  mpomomkenust  (GopMHpOBaHUS — 3asABJICHHBIX ~ KOMIIETEHIMI  HEOOXOIMMBI  3HAHUS
npeamecTByromux aucuuruiia: Maremaruka (YK-1), HauepratenbHas reomeTpusi 1 MHKEHEpHast
rpaduka (YK-1), Undopmannonnsie Texnonoruu (YK-1), Maremaruka (OIIK-1), Xumus (OIIK-
W3ydyaemass IUCUUIUIMHA SIBJISETCS OCHOBOM MJiIi MPOJOJDKEHHS (OPMHUPOBAHHUS YKa3aHHBIX
KoMIeTeHIni B cieayroumx aucuuruimHax: ®dunocodus (YK-1), ComporuBieHue MaTepuaioB
(OIIK-1), Temnorexnuka (OIIK-1), OcnoBbl Teopunu HazaexHoctu (OIIK-1), Texnonorus
KOHCTPYKIIMOHHBIX MaTtepuanoB u marepuanoeaenue (YK-1), Temnorexnuka (YK-1); mpakTukax:
VyeOnas mnpaktuka. OzHakomutenbHas mnpaktuka (OIIK-1), IIpousBojacTBeHHass NpaKTHKA.
OkcryataunonHas mnpaktuka (OIIK-1); rocynapcTBeHHOM MTOroBOM aTTecTal B (opme:
BoinonHeHnue, MoAroToBKa K MNPOLEAYPE 3alUThl U 3alIUTa BBITYCKHOM KBaIM(DUKAIIMOHHOM
pabotel (OIIK-1), BpimonaHeHue, MOArOTOBKAa K MpOIENype 3alllUThl M 3alllUTa BBITYCKHON
kBanupuKanonHo padotsr (YK-1)

Pazzen 3. OIIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

Jns dopmupoBaHus 3asBICHHBIX KOMIIETEHIUN HMCIIOIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTHH,
peanusyronme JeATeIbHOCTHBIM, JHMYHOCTHO-OPUEHTUPOBAHHbBIN, NPAKTUKO-OPUEHTHPOBAHHBIN
MOJIXOJIBI.

OCHOBHBIMHU CTPAaTErMUYE€CKUMU TEXHOJIOTHSIMH SIBISIFOTCS: JIEKIIMOHHBIE 3aHSTUS, IPAKTUUYECKHE U
n1abopaTOpHbIE 3aHATUS, IPOLEAYPHI CaMOOOyUEHUS

Ha noctuxeHne KOHKPETHBIX Iened oOyueHusi HamnpaBieHbl MPUMEHSEMble TaKTHYECKHe
TEXHOJIOTUH: UH(OPMAIIMOHHBIE, KJTaCCUYecKast JIeKIHs, TPoOIeMHas JIEKIN, 3aaHus

Paznen 4. COAEPXXAHUE JUCHUITVIMHBI

2 cemecTp

. Konunuectso | Dopmupyemeie
Bunel 1 Tembl 3aHATHI

JacoB KOMITCTCHIIHH
Du3nyecKkue 0CHOBbI MEXaHUKHU 48 OIIK-1, YK-1
.HGKI_[I/IH. dusnyueckue 0CHOBBI MEXaHUKH. OCHOBHBIG IIOHATUA 2

KWHEMaTHUKH (MOZEIHN B MEXaHUKE, CHCTEMA OTCYETa, TPAEKTOPHUS,
yTh, IEPEMELIEHHUE, CKOPOCTh, YCKOpeHue). Kunemaruka
BpALATEIbHOIO IBUKEHHUS: YIJIOBOW IyTh, YIJIOBAs CKOPOCTH,




yriaoBoe yckopeHue. CBsi3b JMHEHHBIX U YIJIOBBIX BEJIHYHUH.

Jlekuusa. Macca, uMiynec, cuiia. YpaBHEHUE JBHKECHUS
MaTepHaIbHOW TOYKU. 3aKoHBI HbIOTOHA M 3aKOH COXpaHCHUS
uMIysbca. LleHTp Macc MeXaHUYeCKON CUCTEMBI, 3aKOH JIBUXKEHUS
LIEHTpa Macc. YpaBHEHHUE IBWKEHUS Tela IEPEMEHHOM MacChl.

Jlexnus. Cunbl B ipupojie. YIpyrue HanpsiKeHus 1 qeopMaiuu B

TBepJoM Tene. HemHeprmanpHbie cucTeMbl oTcuera. Cuia, paboTa

U OTeHIMaIbHas 3Heprusi. KoHcepBaTuBHbIE U HEKOHCEPBATUBHbBIC
cuibl. PaboTa v KHHETHYECKast SHEPTHs. 3aKOH COXPAHECHHS TIOJTHOMN
MEXaHUYECKOM IHEPTUU B I0JI€ MOTEHUUATBHBIX CUJI. CBSI3b MEXKIY
CUJION M NOTEHIINAJIbHON DHEPTHEH.

Jlexuus. OCHOBHOH 3aKOH IMHAMUKHU BpallleHHus. MOMEHT CHUJIBI.
MoMeHT umnysbca MaTepraabHON TOYKH U MOMEHT UMITYJIbCa
MEXaHUYECKOM cucTeMbl. 3aKOH COXPaHEHHsI MOMEHTA UMITYJIbCa
MEXaHUYECKOM CUCTEMBbl. Y paBHEHHE JMHAMUKHU BpAIIECHUS
TBEPJOTO TeJIa BOKPYT 3aKPEIJIEHHON Ocu. MOMEHT MHEPLIMH.
Teopema IlItelinepa. Kunerndeckas sHeprus Bpalarolerocs
TBEPJIOTO Tela.

Jlexuus. DneMeHThI criennanbHON TEOPUU OTHOCUTENBHOCTH.

[TpeoOpazoBanus ["anunes. [loctynarel ciennaabHOW TEOPUU
oTHocuTenbHOCTU. CreacTBus U3 npeodpazoBanuii JlopeHna.
OCHOBHOI 3aKOH PEJISATUBUCTCKOMN TMHAMUKNA MaTepuaibHOU

TOYKH. 3aKOH B3aUMOCBSI3U MacChl U SJHEPIUU.

Jlexuus. D1eMeHTbl MEXaHUKHU CIUIOIIHBIX cpell. JlaBieHue B
AKHUJIKOCTH U B raze. O01mue cBONCTBA KUJIKOCTEN U ra3oB.
CrannoHapHoe Te4eHHE UeabHOM KUIKOCTU. Y paBHEHUE
HEpa3pbeIBHOCTH. Y paBHeHME bepHysum. Bsaskocts. MeToel
ONpEACICHUs BA3KOCTH.

[IpakTuueckoe 3anstTue. Kunemaruka nocTynaTeiabHOTO U
BpamiaTeIbHOTr0 ABMKESHUH

HpaKTI/I‘{eCKOG 3aHATHUC. I[I/IHaMI/IKa MOCTYHATCIIbHOI'O ABUKCHUS.
3aKOHEI COXpaHCHU MMITYJIbCAa U DOHCPIruu

[TpakTrdeckoe 3anHsATHE. MexaHNKa BpalaTeIbHOTO JBHKEHUS
TBEPJIOTO Tea

JlaGopatopHas pabota. CtaTucTudeckas o0paboTKa pe3ylbTaToB
HKCIIEPUMEHTA

JlaGopatopHas pabota. i3MepeHue yckopeHusi CBOOOIHOTO
najgieHus Ha MalmHe ATBya

JlaboparopHas pabota. 3ydeHne 3aKOHOB BpalaTeabHOTO
JIBIOKeHUs Ha MagTHHKe O0epOeka

JlaboparopHas paboTa. I3mMepeHue ckopocTu CHapsiia C IOMOIIBIO
0AJIMCTUYECKOTO MAsITHHUKA

JlaGopatopHas pabota. 3aumra pabot

JlaboparopHas pabota. KonnokBuym mo teme: "duznyeckue
OCHOBBI MEXaHUKU"




3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
MHepuuanbHble CHCTEMBI OTCYETA U NEpBbIM 3aK0H HbroToHA.
Bropoii 3akon Hetotona. Tpetuii 3akoH HeroToHa.

OHeprus ynpyrux aedopmaruii TBep1oro Tena.

3akon 'yka. Moayns FOnra. Koaddumuent Ilyaccona.
Brimonnenue nomarineii padotsl (Tectsl 1-3 B OK).

[ToaroroBka K 3amuTe J1abopaTOPHBIX padoT.

Pemienne MHIMBUAYAIbHBIX 3a/1a4.
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MoJaekyasipHasi hu3uKka 1 TEPMOIHHAMHUKA

48

Jlexuus. MonekynsspHO-KMHETHYECKas TEOPHsI HICAIBHOTO Ta3a.
CratucTu4eckuii 1 TEpMOAMHAMUYECKUNA METOIBL.
TepMonnHaMuyecKas CUCTEMA U TAPAMETPbI COCTOSTHUSA. DJIIEMEHTBI
craructuueckoi ¢puznku. OcnoBusle nosoxxkeHust MKT. OcHoBHOe
ypaBHenne MKT s naeansHoro rasa (ypaBHenue Knaysuyca).
3akoH MakcBesuia 0 pacpeeIeHUH MOJIEKYI HIEaIbHOTO Ia3a Mo
CKOPOCTSIM M DHEPIUsM TEIUIOBOTO IBWKEHUA. bapomeTpruueckas
opmyna bonsiMana.

Jlexnus. CpegHee 4uCiIo CTOJKHOBEHHUM M CPEIHSS JTMHA
cBoOoTHOTO TIpobera Monekyd. SBienus nepenoca. Auddysus,
TEIJIONPOBOJHOCTb, BHYTPEHHEE TpeHHE. BpOyHOBCKOE IBUKEHHE.
DMOUpHYECcKUe ypaBHeHHs nepeHoca: Puka, Pypbe u HproTona.

Jlexuus. Yucino creneneit cBOOOAbI MOJIEKYIbl. 3aKOH
PaBHOMEPHOTO PaCIpPEICIICHHS SHEPTUU TI0 CTCTICHSIM CBOOO/IBI
monekyin. [lepBoe Hauano Tepmoaunamuku. Pabora raza mpu
U3MEHEeHUH ero oobema. TermnoeMkocTh. YpaBHeHHEe Maiiepa.
Anunabatnyeckuit mporecc. [loauTponHslii mpolrecc.

Jlexuus. Ipsimoit u o6paTtHsIif ukia. OOpaTuMble 1 HEOOpaTUMBbIE
IIPOLIECCHI. DHTPOIUS U €€ CTATUCTUYECKUN cMBICI. BTopoe Havaino
TepMOAUHAMUKU. TernoBble IBUTaTeNIN U XOJIO0JMIbHBIE MAITUHBI.
IMuxn Kapno.

HGKIII/U[. Peanbuble razsl CUilsl 1 NMOTCHIMAJIbHASA SHECPIrus
MEXXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUSA. Y paBHeHue Ban-nep-
Baainbca. 3otepmbl Ban-nep-Baansca u ux ananmus. BHyTpeHHss
DHEprus peanbHoro rasa. CoxukeHnue razos. CBONCTBA )KUJIKOCTEH.
HOBGDXHOCTHOG HaTspkenue. CMaunBaHue. KaHI/IJ'IJ'ISIDHI)IC SIBJICHUA.

Jlexuus. Teepasle Tena. Kpucramisl. Turbsl kpucTammmyeckux
TBepAbIX Ted. JledekThl B KpucTamiax. TermioeMKoCTh TBEPABIX TEI.
Amopdodusie Tena. @azossle nepexost I pox. Jnarpamma
coctostHUs. TpolHas ToJka.

[IpakTuueckoe 3ansTue. MONEKyIIPHOE CTPOCHHE BEIIECTBA.
JlaBrieHue cMecu ra3oB. Pacnpenesenue MakcBeia.

[Ipaktuueckoe 3ansTue. OCHOBHBIE 3aKOHBI TEPMOJUHAMUKH.
Crenenu cB00OOIBI MOJIEKYIIBL. DHTPONW. SIBIEHUS ITIEpEHOCA.

HpaKTquCKOC 3aHATHUC. 3aIJ_II/ITa 3aga4

JlaboparopHas pabota. Onpenenenne kodpdunuenta [lyaccona
g Bo3ayxa MmetonoM Knemana-/lezopma

JlaGopatopHas pabota. OnpezneneHue Ko3pPpuineHTa BI3KOCTH
BO3/IyXa

JlaGopatopHas pabota. OnpeznencHue Ko3pPpuineHTa BI3KOCTH
JKUIKOCTH MeTo1oM CToKca

JlaGopatopHas pabota. OnpeeneHre H3MEHEHHUs YHTPOIIUH TIPH
HArpeBaHWU M IUIABICHUH 0JI0BA

OIIK-1, YK-1




JlaGopaTtopHas pabora. 3ammura padoT

JlaGopaTtopHas pabdora. Komnoksuym no teme: "MonekyspHas
(dbu3nKa ¥ TepMoarHaMuKa'

3anaHus U1 CAMOCTOSITEIILHOW Pa0OThI, B TOM YHUCIIE BBITIOJHEHUE
YpaBHEHUE COCTOSIHUA UACATBHOTO rasa.

["a3oBbIe 3akoHBI. [I[puMeHeHue 1-ro Havaza TEPMOJIUHAMHUKH K
U30TPOLIECCAM.

Brimonaenune nomarniaeit padbots (TecT 4 B OK).

[ToaroroBka K 3ammuTe JIa0OpaTOPHBIX padoT.

Penienue WHIMBHYaIbHBIX 3a]a4.

18

JaekTpocraTuka. llocTostHHBIN TOK

48

Jlexuus. DnexrpocTtaruka. [IpuHIMI cyneprno3uiuy noiaei.
Cunossle muHuu. Pabora no nepemenienuto 3apsna. [lorennuan
aneKTpocrarnuueckoro nois. Teopema 'aycca mis
3JIEKTPOCTAaTUUYECKOTO 1O B BakyyMe. IIoTok BekTopa
HanpspbkeHHOCTH. Teopema ['aycca s 21eKTpoCTaTHIeCKOro MoJs
B BaKyyMe.

Jlexuus. [Ipumenenue teopemsl ['aycca k pacueTy HEKOTOPBIX
JJIEKTPOCTAaTUYECKUX MOJIEH B BakyyMme. Llupkyisanusa Bekropa
HANPSDKEHHOCTH AJIEKTPOCTATUYECKOTrO MoJisl. CBSA3b MEXAY
HaIPsDKEHHOCTBIO M TOTEHIMAIOM. HanpskeHHOCTh Kak TpajiueHT
HOTECHIMANA.

Jlexums. JIM3NIEKTPUKH B 3JIEKTPUUECKOM ToJ1€. THITBI
IuaneKTpuKoB. [lomsipusanus quanekTpukoB. [lonspru3oBaHHOCTD.
HarnpsikeHHOCTB 10JI B TUAJIEKTPUKE. DIIEKTPUUECKOE CMELIEHUE.
Teopema ["aycca aiist 3I€KTPOCTATUYECKOTO MOJIS B TUDJIEKTPUKE.
CerHeTodJIEKTPUKH.

Jlexuus. [IpoBogHukH B anexkTpuyeckoM nosie. [IpoBoiHUKY B
AIIEKTPOCTATUYECKOM I0JIE. DJIEKTPUUECKAs EMKOCTh YEAUHEHHOTO
npoBoaHuka. KonaeHcaTopsl. DHEprusi CUCTEMBI 3apsiJIOB,
YEIMHEHHOT0 NPOBOJIHUKA U KOHJIEHCATOpa. DHEPrus
DIIEKTPOCTATUYECKOTO OIS,

Jlexuus. ITocTOSTHHBIN DIIEKTPUUECKUM TOK. DIEKTPUUYECKUH TOK,
CWJIa U TUIOTHOCTh ToKa. CTOPOHHUE CHIIBL. DJIEKTPOIBUKYIIAS
cuiIa u HanpsbkeHue. 3akoH OMa B HHTErpaibHOU U
nuddepennuranbaon Gpopmax. ConmpoTUBICHUE TPOBOTHUKOB.
CBepxnpoBoaAUMOCTb. 3akoH JIxoyis-Jlenna.

.HeKI_[I/ISI. SHGKTpI/I'-IeCKHe TOKH B MCTAJlJIaX, BAKYYMC U ra3dax

[Tpaktuyeckoe 3anstue. 3akoH Kynona. HanpsikeHHOCTB
AIIEKTPOCTaTHYECKOTO moiist. [I[pumenenue Teopemsl [aycca k
pacyeTy HEKOTOPBIX JIEKTPOCTaTUYeCKHX nojiei. Pabora no
NepEMEIICHHIO 3apsa B QJIEKTPHUECKOM TOJIe.

[TpakTueckoe 3ansaTHe. 3akoH OMa J1s1 HEOAHOPOIHOTO y4acTKa
uenu. [IpaBuna Kupxroga. PaboTta 1 MOIHOCTH 31€KTPUYECKOTO
TOKA.

[IpakTrueckoe 3aHsATHE. 3amUTa 337124

JlaGopaTtopHnas pabota. 3yueHune 31eKTpoCcTaTUYeCKOro OIS

JlaGopatopHas padota. OnpeeneHrne eMKOCTH KOHIEHCAaTopa ¢
IOMOIIILI0 OAJUTMCTHYECKOTO TaJlbBAHOMETPA

JlaGopaTtopHnas pabota. 3yueHne CBOWCTB CETHETOICKTPUKOB

JlaGopaTtopHas pabora. 3yuenue TemmnepaTypHOi 3aBUCIMOCTH

OIIK-1, VK-1




METAJJIOB C MIOMOIILI0 MOCTHKA YHUTCTOHA

Jlaboparopnas paboTta. 3amura padot

JlabGopaTtopHnast pabota. KosokBuym o teme: "DieKTpocTaTUKa.
ITocTrossHHBIN TOK"

3agaHus U1 CAaMOCTOSITENIbHOU PabOThI, B TOM YHCIIE BBHITIOJIHEHUE
DJIEKTpUYECKUl 3apsi/l. 3aKOH COXPaHEHHS AIEKTPHUECKOTO 3apsia.
3akon Kynona. Dnekrpocratuueckoe nojie. HanpsipkeHHOCTD
ANEKTPOCTATUYECKOTO TOJISL. DKBHITOTCHITUALHBIC TIOBEPXHOCTH.
Brimonnenue nomarneii pabotsl (Tectsl 5-7 B OK).

[ToaroToBka K 3anure J1abOpPaTOPHBIX padoT.

Penienne MHAMBUAYAIbHBIX 3a/1a4.
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DJIeKTPOMATHETHU3M
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Jlexuus. MarauTHOE 10JIE M €r0 XapaKTEPUCTUKUA. MarauTHoe
I10JIE ¥ €T0 XapakTepucTuKu. 3akoH buo-Casapa-Jlamiaca u ero
IPUMEHEHHE K pacueTy HEKOTOpBIX nojeil. 3akoH Amriepa.
B3aumopeiicTBue TOKOB. MarHuTHOE 10JI€ IBMIKYILErocs 3apsja.
Cuna JlopeHua.

2

Jlexuus. 3aKOH MOJHOTO TOKA JJIsl MATHUTHOTO 1OJIS1 B BAKyyMeE.
[{upkynsus BEKTOpa MarHUTHOW MHIYKLIUH B BaKyyMe.
MarsuTHbI€ MOJIs COJIEHOUAA U TOpouia. MarHUTHBIN MOTOK.
Teopema I'aycca st mons B. Pabora o nepemenienno
IIPOBOJIHMKA M KOHTYPa C TOKOM B MarHUTHOM I10JI€.

Jlexums. SIBneHue aIeKTpPOMarHuTHON MHAYKINHU. 3akoH Dapanes.
IIpaBuno Jlenna. IIpupoaa 3J1eKTpPOMarHUTHON MHAYKIIUH.
Camounaykuus. UHAykTHUBHOCTB. B3anuMHuas unaykius. Heprus
MAarHUTHOT'O IOJIA.

Jleknst. MarauTHBIE CBOMCTBA BemecTBa. MarHUTHBIE MOMEHTEI
AJIEKTPOHOB U aTOMOB. /[na- 1 napamarserusM. HamMarHu4eHHOCTb.
Mar=uTtHoe I10J1€ B BEIIeCTBE. 3aKOH MOJHOTO TOKA B BEIIECTBE.
YciioBus Ha rpaHuULe pa3zielia IByX MarHeTUKOB. DeppoMarHeTuKu:
HX IPUPOJIa B CBOMCTBA.

Jlexuus. Teopust MakcBernia uist 27€KTPOMarHUTHOTO MOJIS.
Buxpesoe snektpuueckoe mose. Tok cMemeHus. Y paBHEHUs
Makcgeiia Juis 3JIeKTPOMarHuTHOT'O 1OJIs B UHTErpallbHOM hopme
n guddepeHIaIbHoi hopMme.

[TpakTrueckoe 3ansaTue. 3akoH buo-Casapa-Jlannaca u ero
IIPUMEHEHNE K pacyeTy HeKoTopbIX nojel. Cuna Ammepa. Cuna
JlopeHniia.

[TpakTrueckoe 3aHsATHE. DIEKTPOMArHUTHAS UHTyKIUS.
Camounaykuusi. MHOIyKTHBHOCTH KOHTYpa. OObeMHast MJI0THOCTh
HHEPrUM MarHUTHOTO MOJIS.

[TpakTrueckoe 3ansaTue. 3amura 3a1ad. Komioksuym no teme:
"DneKTpoMarueTu3M'.

JlaboparopHas pabota. OnpeneneHne yaeapHoro 3apsaa IeKTPoHa
METOJIOM MarHeTpoHa.

OIIK-1, VK-1




JlaGopaTopHast paboTa. DKCIIEpUMEHTAILHOE ONPECIICHHE
MHAYKTUBHOCTHU KATYIIKN

JlaGopaTtopHnas pabora. U3yuenue Gpu3nyeckux CBONCTB
(heppOMarHETUKOB WJIM CETHETOYJICKTPHKOB.

3aaHus 111 CaMOCTOSITEIbHOM padOThI, B TOM YMCJIE BHIMIOJHEHUE
Cwiia Amniepa. Cuna Jlopenua. JIBuxkeHue 3apsyK€HHbIX YaCTHUIl B
MarHUTHOM TI0JIe. Y CKOPHUTEIN 3apsOKCHHBIX YaCTHII.
Brimonnenue nomarraeit padotsl (tectsl 8-11 B OK).

[ToaroToBka K 3amuTe J1abOpaTOpHBIX padoOT.

Penienne MHIMBUIYATBHBIX 3a/1a4.

24

KoJseoanusa u Boansl. BoanoBasi onTuka
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Jlexuus. 'apmonndeckue konedbanus. KnunemMatrnka rapMOHUYECKUX
kosiebanuil. ['apmonnveckuii ocmustop. CiaoxkeHne KojaeOaHuii.
CrioxeHue TapMOHUYECKUX KOJICOAHMI OTHOTO HAIIPABJICHHUS U
OIMHAKOBOM 4YacTOThl. buenusa. CiaoxxeHue B3aUMHO
MIEPICHAMKYISIPDHBIX KOJICOAHUIA.

Jlexuwmsi. 3aTyxaroluye 1 BEIHYKICHHBIE KoeOanus. Pe3oHanc.
HuddepennnanbHoe ypaBHeHHE CBOOOIHBIX 3aTYXaIOLINX
Kosie0aHui (MEXaHMYECKHUX M 3JICKTPOMArHUTHBIX) M €T0 PEIlleHHE.
ABrokonebanus. AuddepennnanbHoe ypaBHEHHE BBIHYKICHHbBIX
Kosie0aHui (MEXaHMYECKHUX M 3JICKTPOMATHUTHBIX) U €T0 PEIICHHUE.
Ammuintyna v da3a BeIHYKICHHBIX KoJeOaHuil. Pe3oHanc.

Jlexuus. Ynpyrue Bonnsl. BonHoBble nponeccel. [IpoaonsHbie u
HornepeyHble BOIHbBL. Y paBHeHUe Oeryiieil BosHbl. Pa3oBas
cKopocTb. BoimHOBOE ypaBHeHuMe. [ pynioBas CKOpOCTb.
ONEKTPOMAarHUTHBIE BOJHBL. DHEPIHUs MEKTPOMAarHUTHBIX BOJIH.
HMnynbc 371€K-TPOMarHUTHOTO TOJIsl. DKCIIEPUMEHTaIbHOE
NOJIy4EeHHUE 3JIEeKTPOMAarHUTHBIX BoJH. uddepenunansuoe
YpaBHEHUE IEKTPOMATHUTHOM BOJIHBL. [[pumenenue
JIEKTPOMArHUTHBIX BOJIH.

Jlexuus. DneMeHTbl reoMeTpruuecKoi onTUKU. OCHOBHBIE
doromerpuueckue BennunHbl. IHTEpdepenus cera.
KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH.
Wutepdepenus cBeta. MeToabl HabM0JeHUS UHTEPPEpEeHIINN
cBeta. IHTepdepeHys cBeTa B TOHKUX IUIeHKax. [I[puMenenune
UHTEephEPEHIIMY CBETa Ha IPOU3BOJICTRE.

Jlexuus. Audpakuus ceera. [Ipunnun [tolirenca-®penens. Meron
30H @penens. [IpsamonuHeiiHOe pacipocTpaHEHHE CBETA.
Hudpaxus Openens Ha KpyriioM otBepcTur. udpaxius
®payHnrogepa Ha 0HOM 1IeTH U Ha TU(PPAKIIMOHHOM peleTKe.
Judpaxus Ha npocTpaHcTBeHHOM pemieTke. [lonsTue o
rojorpadun. PaccesHue cBera.

Jlekuus. lucniepcust ceeta. DNEKTPOHHAS TEOPUS JUCIIEPCUH CBETA.
[Tornomenue ceeta. dpdexr Homnepa. MU3nyuenne Basunona -
YepenkoBa. EcTecTBEHHBIN U MOJISIPU30BAHHBIN CBET. 3aKOH
bprocrepa. /IBoiiHoe nmydyenpenomiienue. [lonspuzannonseie
IPU3MBI U TOJIAPOUbl. BpanieHue mIoCKOCTH MOJSIPU3AIUK.

[TpakTudeckoe 3ansaTue. ['apMoHnYeckue KoIeOaHus U ux
XapaKTEPUCTUKHU. YIPYTHUE BOIHLL.

[Tpaktuyeckoe 3anstue. MaTepdepenuus ceera. JJudpakuns u
HOJISIPU3ALNs CBETA.

[TpakTrueckoe 3ansaTue. 3amura 3a1ad. Komwioksuym no teme:

OIIK-1, YK-1




"Konebaunus 1 BoHEBL. BoHoBas onTuka".

JlabopaTtopHast pabota. Omnpezenenre CKOpoCTH 3ByKa B BO3yXe
VI U3YYCHHUE KOJICOAHUHN CTPYHBIL.

JlabopaTtopHast pabota. 3yuenue BbIHYK/IEHHBIX KOJI€OaHUI B
LCR-koHTYpE Wiy B 000POTHOM MasiITHUKE.

JlaboparopHas pabota. 3yduenue sineHus nudpakiuu cBera.

3amaHus U1 CAaMOCTOSITENIbHON PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
["apmonnueckue KoneGaHus U UX XapakTepucTuku. [IpykxuHHbIH,
¢du3nveckuii 1 MaTeMaTu4ecKuii MasTHUKU. CBOOOTHBIC
rapMoHHYEcKHe KojeOaHus B KoieOaTeJIbHOM KOHTYDE.
[TpumeHeHne UHTEPPEPEHIINN CBETA.

Brimonaenune nomarniHei padbotsr (Tectsl 12-16 B OK),
[ToaroroBka K 3amuTe J1abOpaTOpHBIX padoOT.

Pemenrie vHAMBUAYANbHBIX 33/1a4.

[ToaroTOBKA K KOJJIOKBHYMY.
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KBanTroBasi u aroMHas (pu3nka. Jj1eMeHTbl KBAHTOBOM
MexaHuKU. PU3NKa AaTOMHOIO SI/IPA M 3JIEMEHTAPHbIX YaCTHIL

50

Jlexuus. TemnoBoe U3aydeHUE U €ro XapakKTePUCTUKU. 3aKOHBI
TEIuI0BOTO M3nydeHus. 3akoH Kupxroda. 3akonsr Credana-
bonbumana u cmemenus Buna. @opmynsl Panes-/Ixunca u
Ilnanka. 'unoresa Ilnagka. Ontryeckass TMPOMETPUSL.

Jlexuus. ®oroaddext. 3akoHsl BHEMIHETO GoToddhdexTa.
VYpaBHenue DifHmTelHa [y BHeMHEro ¢poraddexra. Macca u
uMmiyisc Gorona. Jasiaenue ceera. Dbdext KomnroHa.

Jlexums. Jlekmus. Ctpoenne aroma. Monenu atoma TomcoHa u
Pesepdopna. Onbitel Pezepdopaa no paccesHuto anbda- 4acTHIl
Jlexums. Teopust bopa 1151 BOAOPOIOTIOTOOHBIX CUCTEM.
IToctynatel bopa. OnbiTel @panka u I'epua. Cnextp aroma
BOJIoposa no bopy.

Jlexuus. KopnyckynsipHO-BOIHOBOM nyanu3M. Hekoropsie
cBoiicTBa BOJH jie bpoiins. CooTHolIeHne HeOnpeIeIeHHOCTE M
['eiizenbepra. BonnoBas GyHKIINS U €€ CTATUCTUYECKUN CMBICI.
O6mee ypaBuenue lllpenunrepa. Ypasuenune lllpenunrepa nms
CTallMOHAPHBIX COCTOSHMM. YacThiia B OATHOMEPHOM
IPSIMOYTOJIBHOM «ITOTEHIIMATIBHON IME» ¢ OECKOHEYHO BHICOKUMU
«cteHkaMm». [IpoxoxieHre yacTUIbl CKBO3b MOTEHIIMATbHBIN
Oapoep. TynuensHbli dddekT. JIMHEeHHbI KBAHTOBLIN OCIHILISTOP.

Jlexuus. AToM Boiopozia B KBaHTOBOM MexaHuke. KBaHTOBBIE
yucna. MHoOroanektponHeie atomel. [Ipunnun [aynu. 3anonnenne
o0omnouek 3ekTpoHaMu. [leproanueckas cuctemMa 3J1eMEHTOB
MenneneeBa. PEHTT€HOBCKHI CIIEKTP U3JIy4€HHUSI aTOMOB. 3aKOH
Mo3znu. Jlazepsl. Ctatuctuka boze-OitHiurelina u @epmu-/lupaka.
IToHsITHE O 30HHOM TEOPHH TBEPABIX TEIN.

Jlexuus. CTpoeHHe U BaKHEWILIME CBOMCTBA AJIep. DHEPT Ul CBSA3HU
sanapa. SnepHsie cuibl. PaioakTUBHOCTh. 3aKOH PaJuOaKTUBHOTO
pacnaja. SnepHble peakium.

Jlexuus. Ilonarue o no3umerpuu u 3amure. OCHOBBI PU3UKU
aIIeMeHTapHbIX yacThil. Kiaccudukanus s1eMeHTapHbIX YaCTHII.
AnpoHBI, ME30HBI, JENTOHBI. KBapkoBas Moaenb agpoHOB. OCHOBBI
CTaHJAPTHOU MOJEJIb dJIEMEHTapHBIX yacTull. Pu3nueckas KapTUHA
MMDpa.

IIpakTnueckoe 3ansatue. TeroBoe usiydenue. Baemnuit

OIIK-1, YK-1




dotorddexr. Dpdext Komnrona. [Tocrynarer bopa.

[TpakTrueckoe 3ansaTHEe. COOTHOLLIEHUE HEONPEAEIEHHOCTEN 2
I'eitzenbepra. DnektpoH B "smuke". KBaHTOBBIC Uyncia. 3aKoH
pPaIM0aKTUBHOIO pacnaia. S1epHble peaklUu.

[TpakTrdeckoe 3ansaTue. 3ammra 3aaa4. KomiokBuym 1o teme: 2
"KBaHTroBas u suepHast pusnuka'.
JlaboparopHas padoTa. OnpeeieHre TeMIepaTypbl HUTH JIAMITBI 2

HaKaJIUBaHUS ONTHYECKUM TUPOMETPOM U MPOBEPKA 3aKOHA
Credana-bonbimana.

JlabGopaTtopHnast pabora. 3yueHnre 3aKOHOB BHEITHETO 2
dhoTorpdekra.
JlabGopaTtopHnast pabota. CHsITUE KPUBBIX OCIA0JICHUS 2

PaZ0aKTUBHOTO U3IYYEHHSI B PA3IMYHBIX MaTepuaIax Win
orpeziesieHue MPOLIEHTHOTO COepKaHus cojlel Kaius 1o ux Oera-
ATUBHOCTH.

3amanus A1 CaMOCTOSITEIIEHON pa0OThI, B TOM YHCIIC BHITIOJTHCHHE
Macca u umnynsc ¢orona. Buasl porosnekrpudeckoro s dexra.
TyHHETBHBIN YD PEKT.

CoctaB aTOMHOTrO si/ipa. XapakTEepUCTUKH JIpa: 3aps, Macca,
SHEPrHs CBSI3U HYKJIOHOB. BUIBI paliOaKTHBHOTO U3ITyYSHUSI.
SAnepusie peakiuu. [enenue saep. Cuntes saaep. JlerekrupoBanue
AIEPHBIX U3JIY4CHUH.

Beimonaenue nomaniseit padotsi (Tect 17-20 B OK),

[ToaroToBka Kk 3amnuTe J1abOpaTOpHBIX padOT.

Pemenrie vHAMBUAYANbHBIX 3a/1a4.

[ToATrOTOBKA K KOJUIOKBHYMY. 24

MHast KoHTakTHas paboTa: 0

Pasgen 5. METOJUYECKUE YKA3AHUS JUISI OBYYAIOLIUXCS IO OCBOEHUIO
JIACLIUTUIMHBI

Wzydyenne pucuuminuHbl "®usnka"' peKkOMEHIyeTcs HadyaThb C O3HAaKOMIIEHUS C pabouei
IPOrpaMMoOii, ee CTPYKTYypOill M coaepaHHeM pa3/ieloB. YUeOHbI MaTepHuall CTPYKTypHUpPOBaH,
W3y4eHUEe  JUCHMIUIMHBI  OCYIIECTBJISIETCSI B TEMAaTHUYECKOW  MOCJIEIOBaTEIbHOCTH.
3aHATHS JEeKIHOHHOT0 THMAa JAl0T CUCTEMATU3MPOBAHHBIE 3HAHUS IO AUCHMILUIMHE "du3uka'
KOHIIEHTPUPYIOT BHUMaHHE Ha HauboJee CIOKHBIX U BaXXHBIX BOmpocax. Bo BpeMs JTEKIIMOHHBIX
3aHITHI pEKOMEHIYETCs] BECTH KOHCIIEKTUPOBaHUE yueOHOro MaTeprala; oopaniar BHUMaHHE Ha
(GOpPMYITUPOBKM M KaTErOpWH, PACKPBHIBAIOIINE CYTh MPOOJIEMBI, SBJICHHUS WM IIPOIIEeCCca;
3a(UKCUPOBATH BBIBOJIBI u MIPaKTUYECKUE PEKOMEHIallHH.
[TonroroBka K 3aHAITHSIM CEMHUHAPCKOr0 THIA BKJIIOYAET O3HAKOMIIEHME C ILIAHOM
MPAKTUYECKOTO 3aHATHS; paboTy € KOHCIIEKTOM JICKIIMH, BBIMOJHEHUE JOMAIIHEro 3aJaHws,
paboty ¢ yueOHOM W y4eOHO-METOAMYECKON JUTEpaTypoi, HAyYHBIMH H3JAHUSMU U
AJIEKTPOHHBIMA 00pPa30BATEIIbHBIMU PECypCcaMH, PEKOMEHJIOBaHHBIMU pabodeil mporpamMmoin
JUCUUIITUHBI "Ou3nka'.

Copnepxanue CaMOCTOATEJIbHOM padoThI omnpeaenseTcs paboueit [IpOrpaMMon
JucUUIIuHbl"@u3nka" , OLEHOYHBIMM W METOAMYECKMMU MaTepuajaMu, 3aJaHUsIMU U
yKazaHUsMHU TpenoaaBaTess. CaMoCcToATeNbHAs padoTa MOXKET OCYIIECTBISATHCSA B ayJAUTOPHON U
BHeayauTOpHON dopmax. DPGPEeKTHBHBIM CPEICTBOM OCYIIECTBICHUS CAMOCTOSITEIBHOU PabOTHI
SBIIIETCS DJIGKTPOHHAsT HMH(POPMAIMOHHO-00pa3oBaTeNbHasl Ccpefda YHUBEPCHTETa, KOTopas

obecrieunBaeT  JOCTyn K  oOpa3oBarelpbHOW  mporpamme,  pabodeil  mporpamme
TUCIUTITUHBL'@U3uKa" , K 3JEKTPOHHBIM OHMOJIMOTEYHBIM CHCTEMaM, MpodeccuoHaIbHbIM 0azam
JTAHHBIX u WH(POPMAIIMOHHBIM CTPaBOYHBIM CHCTEMaM.

Wzydenne aqucuumuinHel "' @u3uka" BKIIOYAET BHITOTHEHHE Ta00PaTOPHON paOOTHI.



[lepuoanunocTh poBeAeHMs, GOPMbI TEKYILEIO KOHTPOJS YCIIEBA€MOCTH, CUCTEMa OLICHUBAHUS
X0J1a OCBOEHUS AUCLUIUIMH NIPEACTaBICHBI B paboueii mporpaMmme.

dopmoint

[IPOMEKYTOYHOM  aTTeCTalluud IO

PEUTUHIOBBIA KOHTPOJIb U SK3aMEH.

Pa3nen 6.

MATEPUAJIBHO-TEXHUYECKOE 141

OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMYECKOE 0OECIIeUeHNE

muciniuiae"' @usnuka' ABIIeTCS

OaJUILHO-

YYEBHO-METO/JUYECKOE

KommuectBo
AK3EMIUISIPOB MEYATHBIX

NeNe Crnucok UCoab3yeMOoi JIUTepaTyphbl M3 JBHHH, HMCIOIIMXCA B
n/m OHOJIHNOTEKE, ITH
AJIIEKTPOHHBIN apec U3AaHU
(pecypca) B cetu uTepHer
YYEBHbBIE, YYHEBHO-METOJJMYECKHWE M1 HAYUYHBIE U3JJAHU S
1. [Mexanuka [Tekcr] : maGopatopusii npaktukym / JI. C. 2/

Macuc, A. C. Macnennukos, I'. Il. 'orenamBunm [u np.];
MuHucTepcTBO Hayku M BhIciiero odpazoBanusi Poccuiickoii
Oenepaunn, PI'6OY BO "lloBoiKCKHil TOCyAapCTBEHHBIN
TexHONOrMuecknii  yaupepcuter". 2-¢ m3n. Momkap-Ona:

https://portal.volgatech.net/b
ooks/Mekhanika_2024.pdf

[Ty, 2024. - 83, [1] c. ISBN 978-5-8158-2412-6.
DK3EeMIUIIPLI: BCETO 2.

2. |DnexrpuuectBo [Tekcr] : mabopatopHslil mpakTukym / [JI. A. 269 /
I'puropses u ap.]; M-Bo oOpazoBanus u Hayku P®, ®I'BOVY | https://portal.volgatech.net/b
BIIO "Tlosomx. Toc. TexHon yH-T". Momkap-Omna: IIT'TY,|ooks/Grigorev_jelektrichestv
2012. - 118 c. ISBN 978-5-8158-1105-8. DK3eMILIsAPHI: BCETO 0.pdf
269.

3. [Momnekynsipaas ¢usuka. Tepmogmnamuka [Tekcrt] 134 /
7Ta0OpaTOPHBIA MPaKTHKyM : [ WHXeHepHO-TexHuuyeckux | https://portal.volgatech.net/b
CTeNUAIbHOCTEH W HampaBJeHUH MOATrOTOBKH OakanmaBpoB] /| ooks/Bakieva_molekuliarnai
[I. P. bakuesa [u ap.] ; mox pea. A. C. Macnennukosa, M. E.|a_fizika_termodinamika_201
l'opneeBa; M-Bo oOpaszoBanuss u Hayku Poc. Denmeparmw, 7.pdf
@enep. roc. OmomkeT. o00pa3.  YUYpEKICHHE  BBICIL.
obpazoBannst "IToBomk. roc. Texxon. yH-t". Momkap-Omna:
nrry, 2017. - 87 «c¢. ISBN 978-5-8158-1914-6.

OK3eMIUIIphL: Bcero 134.

4. |KBantoBas u snepHas ¢usuka [Tekcr] : mabopaTopHbIi 18 /
NpakTHKYM : [Uis cTylAeHToB 1-2 KypcoB Bcex TexHudeckux | https://portal.volgatech.net/b
HampaBieHud moxarotoBku u crenumansHocTew| / . 1I1.| ooks/Gogelashvili_Kvantova
I'orenamsuiu, M. E. T'opaees, C. B. Kpacunsaukosa [u ap.].|ia_i_iadernaia_fizika_2018.p
; pemaktop I'. III. T'oremamBuin; M-BO HaykKM M BBICIIL. df
obpazoBanus Poc. ®enepanuu, ®I'bBOY BO "lloBomk. roc.

Texnon. yu-1". Momkap-Oma: III'TY, 2018. - 118 c. ISBN
978-5-8158-2020-3. Dx3emiisapsl: Bcero 18.
5. |BonnoBas onrtuka [Tekcr] : maboparopHblid mpakTukym / I 15/

M. T'orenamsumu, A. C. Macnennnkos, JI. C. Macac, JI. B.
[enummesa; MUHHCTEPCTBO HAyKH M BBICIIETO OOpa30BaHUSA
Poccuiickoit  @epepanuu, DPI'BOY BO  "IloBomxkckuit
roCyZapCTBEHHBIN TEXHOJIOTMYECKUI YHUBEpPCUTET".
Womkap-Ona: TII'TY, 2021. - 64, [1] c. ISBN 978-5-8158-
2231-3. Dx3eMmuisapsl: Bcero 15.

https://portal.volgatech.net/b
ooks/VVolnovaya_optika_202
1.pdf




UYepTos,
[TekcT]

Anekcannp I'eoprueBud. 3agayHuik 10 (U3HKE
: [yueb. mocobue must BTy3oB] / A. I'. Uepros, A. A.
BopobbeB. Uz, 8-e, mepepad. u mon. M.: @uszmariut, 2009. -
640 c. ISBN 978-5-94052-169-3. Dk3emiispsl: Bcero 271.

271

Tpodumona, Taucuss MBanoBna. Kypc ¢usuku [Tekcr]

[yueOHOe nocobue

cnenansHocTeit By3oB] / T. U. Tpodumona. 22-e usn., crep.
Mocksa: Akagemus, 2016. - 557, [1] c. ISBN 978-5-4468-
2840-1. Dx3emmsapsl: Bcero 80.

JUIA HHXXCHCPHO-TCXHUYCCKUX

80

CasenbeB, Uropp BnagumupoBud. Kypc oOmeit ¢usuku
: yueObHOe mocobue : B 3 Tomax. T. 1
: Mexanuka. Monekynsipras ¢pusuka. 19-e uzn., crep., 2022. -
432 c. ISBN 978-5-507-48093-7.

[DnexTpoHHBIN pecypc]

https://e.lanbook.com/book/3

41150

CagenveB,  Urops
[DneKTpOoHHBIN pecypc]

Brnagumuposuu.
: yueOHoe nocodbue : B 3 Tomax. T. 2
: OnextpuuectBo. Konebanus u BoiaHbl. BonHoBas onrtuka. 7-

e u3J., crep., 2022. - 468 ¢. ISBN 978-5-8114-9096-7.

Kypc  ¢usuku

https://e.lanbook.com/book/1

84164

10.

CagenveB,  Urops
[DneKTpoHHBIN pecypc|

Brnagumuposuu.
: yueOHoe mocobue : B 3 Tomax. T. 3
: KBanroBass ontuka. Atomuas ¢usnka. dusnka TBEpAOTrO
Tena. PU3nMKa aTOMHOTO Apa W 2JIEMEHTAPHBIX YacTHL. 8-€
n3., crep., 2023. - 308 c.

Kypc  ¢usukn

ISBN 978-5-8114-4254-6.

https://e.lanbook.com/book/3

02249

OJIEKTPOHHBIE OGPA3OBATEJIGHBIE PE

CVYPChbI

1.

Hayunas snexrponnas 6ubanorexka eLIBRARY.RU

http://elibrary.ru

2.

Hayunas snexktponHas 6ubnnoreka «KnbepneHnHKa

http://cyberleninka.ru

[MPO®ECCHUOHAIJIBHBIE FA3bI JAHHBIX 1 THO®OPMALIMOHHBIE CITIPABOYHBIE

CHUCTEMBI
1. |CupaBouHo-mipaBoBas cucrema KoHcympTant+ http://www.consultant.ru
2. |MuadopmarmonHo-nipaBoBOi optan ["apant http://www.garant.ru
3. |[IpodeccuonanbHbie CIIPaBOYHBIC CHCTEMBI TeXIKCIEpT http://www.cntd.ru

6.2. MarepuanbHO-TeXHUYECKas 0a3a ¥ mporpaMMHOe oOecrieueHe

NeNe | Ayauropum amns npose- | IlepedeHb OCHOBHOTO 000pYIOBaHHS [Mporpammuoe
/1 |AeHus y4eOHBIX 3aHATUH, o0ecrnieueHue
CaMOCTOSATENFHOM pabo-
TBI ¥ IPOBEICHHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCcTaIH
1. 209 (1) KOMIUIEKT  IIPUBOPOB  (1),[Microsoft Windows
VYcraHoBKa JJIsl M3MepeHHs TerioTh|Enterprise, Microsoft
napoo6OpazoBanus (1), Ycranoska ans|Office Standard, Arent
U3y4eHUsT 3aBUCHMOCTH  ckopoctu|Dr.Web, Microsoft
3Byka ot  Temmepatypel  (1),[Access, Microsoft Visio
YcraHoBKa i M3ydeHHUs TerioBbix |Professional, Microsoft
nporieccoB (1), VYcranoBka  mus|Project Professional,
HCCIIEIOBAHUS rertoéMiocti|Microsoft Visual Studio

tBepaoro tena (1), YcranoBka ans
OTIpe/.0THOIIEHUS TEIUIOEMK. BO3TyXa
MPU TIOCTOSH.JIaBIICHUU U TOCT.00bE
(1), VYcranoBka misa ompeaeeHUs
n3MeHeHus suTponuu (1), Ycranoska

Enterprise, Kommuiext 10
JUId PELIeHUs OCHOBHBIX
I10JIb30BATEIBCKUX 3a/1a4




IUIsl onpeiesieHnst Ko uil. BI3KoCTH
BO3/lyXa (1), VYcraHoBka IS
onpeneacHus K03 duIr. B3aMHOM
muddy3un Bo3ayxa U BOASHOTO mapa
(1), VYcraHoBka I OIpeACIICHUS
K023 (QHII. TETIIONPOBOAHOCTH BO3TyXa
(1), VYcraHoBka s OIpeACIICHUS
YHUBEPCAIbHOM Ta30BOM IOCTOSHHOU
(1), YcranoBka nabopaTtopHas
"T'upockon" ®M 18 (1), YcraHoBka
nabopatopHas "MammHa ATByna"
®M 11 (1), YcranoBka naboparopHas
"Mastauk Makcsemta" M 12 (1),
YcranoBka naboparopHas "MasTHHK
HakyioHHBIH" @M 16 (1), YcraHoBka
naboparopuas "MastHuk OOGepbeka”
®M 14 (1), YcranoBka naboparopHas
"MasTHUK yHUBepcaiabHbI" OM 13
(1), VYcranoBka nabopaTopHas
"Monyns FOHra u monyne casura "
®M 19 (1), YcranoBka naboparopHas
"Coynapenune mapos" OM 17 (1),
YcTaHoBka naboparopHas
"VHUPUISPHBIA TOIBEC C IMyIIKOH"
OM 15 (1), Kommuekt y4eOHOI
mebenn (1)

Pasgen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLIAIUIMHBL ®OHJI OLEEHOYHBIX
CPEJICTB

Kpurepun onieHNBaHNs HHAMKATOPOB TOCTHIKEHUS KOMIIETEHIIMN HAIPaBJIEHBI HA!

- YCBOGHME TEOPETUYECKOTr0 MaTepuasa (00beM 3HAaHUH, INIyOuHAa yCBOEHHs), IPEAYCMOTPEHHOIO
paboueii mporpammoii;

- YMEHHE u3jaraTb MaTepuai (Y4eTKOCTb, IPAMOTHOCTb H3JIO)KEHHS Marepuaia, TOYHOCTh U
MOJTHOTa BOCHPOM3BEIEHUS YUeOHOro MaTepuana);

- YMEHHE IPUMEHATh TEOPETUUECKUE 3HAHNS [IPU PELICHUH IIPAKTUYECKUX 3aJaHUM.

IIIxana oneHUBaHUSA IIPEICTABIICHA HUXKE.

YpoBeHb
c(OpMHUPOBAHHOCTH [Ixana
Kpurepun onennBanus
3JIEMEHTOB OLICHUBAHHUS
KOMIIETEHIINHT
IToporossIii OOyuvaromuiics HWMeeT 3HaHUS OCHOBHOIO Marepuana,| yJaoBier-
YPOBEHb MPOSIBISICT YMEHHME JIOTMYHO €ro M3jararb, HO MOKET| BOPUTEIBHO

A0IYCKaTb HETOYHOCTHU B H3JI0KCHUU marcpualia,
HCAOCTATOYHO IIPABUJIBHBIC (I)OpMyJ'II/IpOBKI/I, HUCIIBITBIBACT
3aTPYAHCHUA B BBIITOJTHCHUH IMTPAKTUYCCKUX 3aﬂaHHﬁ.

[IpoxBunythiii  [OOyuaromuiicss TBEpAO 3HAaeT MPOTrPaMMHBIA MaTepHuai,| XOpoILIo

YpOBEHb u3JlaraeT ero IpaMOTHO U IO CYILECTBY, HE JOITyCKaeT
CYLIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BONPOC, IPaBUIILHO
MPUMEHSIET TEOPETUYECKHE TIOJOKEHUS TpU PEIIeHUU
MPAKTUYECKUX BOIPOCOB W 3ajad, BiajeeT HEOOXOAWMBIMU
HaBbIKaMU M MPUEMaMH UX BBIOJTHEHUS




Bricoknii ypoBenb |OOydaromuiicss Ty0OKO W MPOYHO YCBOWJ MPOTPAMMHBIN| OTIUYHO
MaTepuas, TPaMOTHO M JIOTMYECKH CTPOMHO €ro H3Jaraer,
JlaeT MCUEPIIBIBAIOIIME OTBETHI HA MTOCTABIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOpPUS C IPAKTUKOW, IPU 3TOM
oOyuaroluiicss He  3aTpyIHsAeTcs C  OTBETOM  IpHU
BUJIOM3MEHEHUM  33/1aHUs, CBOOOJHO  CIIpaBIIsETCS  C
3aJlayaMM, BONPOCAMHM U JIPYTUMH BHJIaMU MPUMEHEHUs
3HAaHUH, TIOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduyecKoi
JUTEPaTypoi, MEPUOJUUYECKUMH HU3JaHUSIMH, [PABUIHHO
O00OCHOBBIBACT NPUHATHIC PELICHHs, CBOOOIHO BIIAJEET
Pa3HOCTOPOHHUMHU  HaBbIKAMHU, MPHEMAaMU  BBIOJIHEHUS
MPAKTUYECKUX paboOT

7.1. Texylmiui KOHTPOJIb YCIIEBAEMOCTH

Texymuii KOHTPOJIb YCHEBAEMOCTH OOecrevyrBaeT OICHHMBAaHHE XOJa OCBOCHHUS JUCIUILIAHBI
(MOAyJs1) M IPOU3BOJUTCS C IPUMEHEHUEM TEXHOJIOTMU PEUTUHIOBOIO KOHTPOJI B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTou AucCHUIUIMHBL. [lOpsSAaoK cocTaBieHHS TEXHOJIOTMYECKOW KapThl U
QITOPUTM  TPOBEACHMSI IPOLEAYpPhl OLICHMBAHHUS BHUJAOB JACSITEIBHOCTH  OOydaroluxcs,
HAIPaBIIEHHBIX HAa OCBOCHHE 3HAHWW, YMEHHM, HAaBBIKOB W/ WM ONbITA JEATEIBHOCTH, IO
HaKOIMUTENIbHON cHucTeMe B Oajuiax ycTaHaBiMBaeTcs mosioxeHueM o cucreme PUTM B ®I'bBOY
BO {JII'TY»

7.2. llpoMexyTouHasi aTTeCTalrs 00y4Jaromuxcs
[TpomexyTouHas arTecTanys 00y4yaroUIMXcs HallpaBjieHa Ha OICHHUBAHHE PE3yIbTaTOB O0y4eHHUS
10 JTUCILUIUINHE (MOAYJII0) U MPOBOJUTCS C UCIIOJIb30BaHNEM (DOHJIOB OLIEHOUHBIX CPEJICTB.

[Ipumepbl TUNOBBIX KOHTPOJBHBIX 3aJaHUid u3 0a3bl (OHJA OLEHOYHBIX CPEACTB IO

00pa3oBaTeNbHON IPOrpaMMe.

Ilepedens BOIIPOCOB 1Sl MPOBEACHUS TPOMEKYTOUYHOM aTTECTAI[UN

Bomnpoch! k 3k3aMeHy 1o qucuuniude "®@usuka'’ (2 cemecTp)

YpoBeHb OCBOCHHS
xomnereHmu YK-1

IHoporoselii:BocIp
OM3BOINT
(huznveckue
3aKOHBI, JaeT
OTIpEICTICHUS
(hm3ngecknx
BEJIMYMH.

IIpoaBuHYTHIIi:

BOCIIPOU3BOJIUT
(buznueckue
3aKOHBI, YKa3bIBAET
TPaHUIIBI HX
MIPUMEHUMOCTH,
JIEMOHCTPHUPYET
MIPAYUHHO-
CJICJICTBCHHBIC
CBSI3H B HUX.

BbIcOKMii:BEIBOIUT

TCOpCTI/I‘IeCKI/Ie BOIIPOCHI

MeX&HI/IKa, pa3aciibl MEXaHUKH. BI/I,ZIBI MEXaHHUYCCKOI'O ABHUXCHUS. MaTepI/IaHLHaSI
TOYKa, abCOIIIOTHO TBEpAOC TECJIO. Cucrema oTcyerTa. TpaCKTOpI/IH, nyThb,
nepeMenlicHue.

IToctynarensbHoe nBukeHue. Bexkrop cpenHeil ckopocTu. MTHOBEHHAs! CKOPOCTb.
Cpenssist myTeBasi CKOpOCTb.

Cpennee yckopeHre. MTHOBEHHOE YCKOpPEHHE. BEKTOp MOJIHOTO YCKOPEHHS U €ro
COCTaBJIAIONINE.

JBrxeHre MaTepuarbHOM TOUKH MO0 OKPY)KHOCTH. YTOJI TOBOPOTA, yriioBas
CKOPOCTB, YTII0BO€ ycKopeHue. CBs3b YIIIOBBIX M TMHEHHBIX BETUYHH.

3akonsl HeroToHa. MHepInanpHble cuCTeMbI oTcueTa. [loHsITHEe MHePTHO 1
rpaBUTalMOHHON Macc. Cua.

VMmysibe Tenna ¥ MIMITYIIbC CHUTBL. 3aKOH N3MEHEHHS UMITYJIbCA Tea. Y paBHCHNE
JIBUKEHUSI B IUHAMUKE.

Wmiynbe cuctemsl Tell. 3aKOHbI U3MEHEHUS U COXPAHEHUS UMITYJIbCa
MEXaHUYECKOM CUCTEMBI.



(dhopmyJbt
(hm3nIecKknx
3aKOHOB, YKa3bIBACT
TPaHUIIBI HX
NPUMEHUMOCTH,
JEMOHCTPUPYET
OPHYHHHO-
CIIC/ICTBCHHBIC
CBSI3U B HHX.

o

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.
26.
27.

Ilentp mMacc. YpaBHeHHE IBHKEHUS IIEHTPA Macc.
[onstue padotel. PaboTa MoCTOSIHHOM U MEPEMEHHON CHIIbI. MOIIHOCTb.
[Tonsitue sHeprum B Mmexanuke. Kunetuueckasi sHeprus.

KoncepBaTtnuBHble 1 muccunatuBabie cuibl. [Ipumepst. [loTeHnmansHas sHEpTHsL.
CBs3bp M@Ky TTOTEHITMATBHOM SHEPTHEH U CHIIOH.

IlonHast Mexanuueckas OHEprus. 3aKOHBI U3BMCHEHHUS U COXpaHCHUA MOJTHOM
MEXaHUYECKOM OHCPIrUu.

JuHamuka BpalaTeIbHOTO IBM)KEHUSI. MOMEHT MHEPLIMU MaTepUalIbHON TOUKH,
CUCTEMBI MaTepUaJbHBIX TOUEK, Tena. Teopema llTeiinepa.

Kunernueckas OHEPIrusd Bpallaromierocs Teia. Kunernueckas OHEPIrud Teia,
Y4aCTBYIOIIETO B MOCTYNATCIIbHOM JIBUKCHUU.

MOMEHTHI CHIIBI OTHOCUTEIHHO TOUYKH U OTHOCHTEIBHO ocH. PaboTa mpu
BpallaTeabHOM JBHKEHUH. OCHOBHOE ypaBHEHUE IMHAMUKU BpallaTeIbHOIO
JIBOKCHUS.

MowmeHTEI HUMITYyJIbCa MaTepHaJ’ILHOﬁ TOYKH OTHOCHUTCIIbHO TOYKHW U OTHOCUTCIIBHO
OCH.

MomeHT HUMITYJIbCa TEJIa OTHOCUTCIIBHO OCH. 3akoH COXpaHCHUS MOMCHTA UMITYJIbCa
" €T0 MPUMECHCHUC.

MonekymsipHas Gu3HKa U TepMOoArHaMUKa. CTaTUCTHYECKUH 1
TEPMOJMHAMUIECKUH METO/IbI HCCIICIOBAHMUS BEIIECTBA. T epMOIMHAMUYECKHE
rapaMeTphl.

WneanbHbli ra3. 3aKoHbI HeanbHOTo ra3a. OcHoBHOE ypaBHeHne MKT.
3akoH MakcBeiia 0 pactpee]ICHIH MOJIEKYIT HACATBHOTO ra3a 1o CKOPOCTSIM
Bapomerpuueckas popmyna. Pacripenenenne bonpimana.

Yuciio creneneil cBOOOAbI MOJIEKYJIbL. 3aKOH PABHOMEPHOTO pacIpe/ieIeHUsI
9HEPrHUHM 110 CTENEHSIM CBOOO/IbI MOJIEKYJ. BHYTpEHHsIsl SHeprus HeaabHOTO rasa.

Tennora u pa60Ta. HepBoe Ha4daJo TCPMOJANHAMUKU. HpI/IMeHCHI/IG NEPpBOTO0 HaA4YaJ1a
TCPMOAMHAMUKH K pa3IMIHbIM IIpOLECCaM.

TennoemkocTs. YpaBHenue Maiiepa. @u3ndeckuil CMbICH YHUBEPCAIbHOU Ia30BOH
IIOCTOSIHHOM.

Annabatnueckuii npouecc. Ypasnenue [Tyaccona. [TomurponHsie nmporeccsl.
[yt KITJ nukma. O6patuMele 1 HeoOpaTuMeble poreccsl. Luki Kapho.

Ourponus. CTaTUCTHYECKOE TOIKOBaHHE SHTponuH. Bropoe Hauano
TEPMOJMHAMUKH. DIEKTPHU3aLUsA TeJ TPeHHEM. [IMCKPETHOCTD 3apsiIoB.
DneMeHTapHBIN 3apsi/l. 3aKOH COXpaHEHUS dIIEKTPUUECKOT0 3apsia.

B3aumMonelicTBue 3neKTpudeckux 3apsaaoB. 3akoH KyioHa.

Dnektpocraruueckoe moje. HampspkeHHOCTh 3dJIeKTpocTaTthueckoro moJjst. Ilone
TOYEYHOTO 3apsiaa. [IPUHIUI CYNEPIIO3UIMH 3JIEKTPOCTATHUCSCKOTO 1moJisi. CHIIOBBIC
JIUHAN SJIEKTPOCTATHIECKOTO TTOJIS.

Ilotox BCKTOpa HaMPps’)KEHHOCTHU QJICKTPOCTATUYICCKOI'O 10JI4. TeopeMa
OCTporpaﬂcxoro-Faycca JJIA QJICKTPHUUICCKOT'O 1TOJIA B BaKyyMeE.

IIpumenenne Teopembl ['aycca K pacdeTy AJIEKTPOCTATUUECKHUX IOJIeH 3apsKEHHOM




0eCKOHEUHOH IIIOCKOCTH, cepsl, apa U HUIHH/PA B BaKyyMe.

5. PaboTa mo mepeMemnieHnio TOYeIHOTOo 3apsia B IOJIe TOUYSHHOTO 3apsaa. Teopema o
OUPKYIAINAN BEKTOPA HAPSHKEHHOCTH JIEKTPOCTATHIECKOTO TIOJIS.
6. IToTeHnman >MeKTPOCTaTUUECKOrO MoJisl. PAa3HOCTH MOTEHIIMATIOB.
7. CB3p MEXIy HANpPSHKCHHOCTBIO W TOTCHIHAIOM. OKBUIOTCHIIHAIbHBIC
MTOBEPXHOCTH.
8. VYcaoBus Ha TpaHUIle pa3fena IByX AUAJIEKTPUKOB.
9. IIpoBOJHUK B 2JIEKTPOCTATUYECKOM TOJIE. DJIEKTPOCTATHMUECKOE MOJie B TOJOCTU
MIPOBOJHHUKA. DJIEKTPOCTaTUYECKAsT MHAYKLUS. DICKTPOCTaTUUECKas 3alUTa.
10. EMkocTe yenunenHoro mnposoaHuka. KonpeHcaTopbel. EMKOCTH KOHIEHCATOPOB.
CoenuHeHNE KOHICHCATOPOB.
11. DHeprusi CUCTEMBI DICKTPUUECKUX 3apsIIOB. DHEPTHUS 3apsSKEHHOTO MPOBOJAHHUKA U
KOHJICHCATOpa. DHEPTHUs JICKTPUICCKOTro mojisi. OObeMHast INIOTHOCTh YHEPTUH.
12. DnexTpuyeckuid Tok. Y ciaoBus cymectBoBaHusl. Cuia u INIOTHOCTh TOKa.
13. Croponnue cunbl. DJIC. Hanpsoxenue.
14. 3akon OMa Jj1s1 OJHOPO/IHOM IS B MHTETPAIbHOU U MU epeHInaibHOoi Gopme.
15. 3akonsr OMa U HEOHOPOTHOTO yJdacTKa IeNd | U 3aMKHyToi 1enn. [IpaBma
Kupxroda.
16. CompoTtuBienne NpoBOAHUKOB. CoenuHEHHE  MPOBOJHHMKOB.  3aBHCUMOCTH
COMPOTHBIIEHUS IPOBOJIHUKOB OT TeMIieparypbl. CBEpXIPOBOIUMOCTb.
17. Pabora m MomHOCTE »JNeKTpu4eckoro Toka. 3akoH Jxoyms - Jlermma B
HWHTETpalbHON 1 auddepeHuansHoi popmax.
18. DJICKTPUYUCCKUI TOK B Pa3IMYHBIX CPEIax.
Bonpocsl k BPK no qucuuninune "®u3zuka" (3 cemecrp)
VYpoBeHb 0OCBOEHUS TeopeTuueckue BOIPOCHI
kommereHimn Y K-1
Ioporoselii:Bocip 1. OmnbiTel Dpcrena. MarautHoe mose. Bektop MarauTHON uHAYKIUA. CHI0BbIe
OU3BOAUT JIMHUWA MarHUTHOT'O TIO0JIA.
(husngeckne
3aKOHBI, JIaeT 2. MarsuTHOe 1oJie IPOBOAHUKA ¢ TOKOM. 3akoH buo-Casapa-Jlannaca. ITpunnun
OTIpe/ieNeHuUs CYNEepPHO3UIIMY MArHUTHOTO MOJIS.
(hm3ngecknx .
3. JleficTBe MarHUTHOTO TIOJISI HA TIPOBOJIHUKH ¢ TOKOM. Cuia Amrepa.
BCJIMYVH.
MpoaBumyTHIii: 4. JleiicTBE MarHUTHOTO TIOJIS Ha BIOKYyIIUecs 3apsiabl. Crna JlopeHna.
BOCIPOM3BOJIHT 5. JIBI>KeHUE 3apsDKEHHBIX YaCTHUIl B MATHUTHOM IIOJIE.
(usnueckne .
6. ITorok BekTOpa MarHuTHOM MHAYKUKK. Teopema ["aycca 1is MarHUTHOTO TOJIS.
3aKOHBI, YKa3bIBACT
TpaHHIBbl MX 7. Teopema 0 MUPKYIIIIUK BEKTOPA MATHUTHOW MHIYKIIMN B BAKYyMe€.
MPUMEHUMOCTH,
JIEMOHCTPHPYET 8. MaruurtHoe 1nosje COJICHOM1a U TOPOUa.

TIPUIHHHO-




CJICACTBCHHBIC
CBA3U B HUX.

BbIcoKnii:BEIBOIUT
(hopmyJbt
(busnveckux
3aKOHOB, YKa3bIBaET
TPaHUIBI KX
MPUMEHUMOCTH,
JIEMOHCTPHUPYET
MPUYUHHO-
CIIE/ICTBEHHbIE
CBSI3U B HHX.

10.

11.

12.
13.
14.
15.

16.

17.

10.

11.
12.
13.
14,
15.
16.
17.
18.
19.

20.

Paborta o mepeMerieHuio MPOBOIHNKA M KOHTYpPa C TOKOM B MarHUTHOM IIOJI€.

Omnbrtel Dapajges. SIBneHUe IEKTPOMArHUTHOM HHAYKIMH. 3akoH Dapajes.
IIpaBuno Jlenua.

SBnenune camonuaykiun. Ilotokocrennenne. UuaykruBHOCTS. D/C
CaMOMHTyKITHH.

DHeprust MAarHUTHOTO 1moJist. OOBbEMHAs TNIOTHOCTh SHEPTUH MATHUTHOTO TTOJIS.
MaruuTtHoe nosje B BelecTBe. MarHuTHOE MOJie aTOMOB U MOJIEKYI.
Tunel MarueTukoB. Jlua-, mnapaMarHeTusM.

BexTop HamaranueHHOCTH. HanmpspkeHHOCTh MarHUTHOTO 1OJIsl. MarHuTHast
BOCTIPUMMYHUBOCTD W MAarHUTHAS TIPOHUIIAEMOCTb.

3aK0H IOJIHOTO TOKa JJIA MAarHuTHOTI'O ITOJIsI B BEIICCTBC.

OCHOBEI TCOpUU Makcenia JJISL DJICKTPOMAruuTHOIO IOJIA. YPaBHeHI/Iﬂ Makcsenia

B MHTETPAIBHO (opme.
KonebatenbHble nporecchl. ['apMoHnUeckre KoJae0aHus i UX XapaKTEePUCTHUKH.

MexaHnueckue rapMoHH4eckne Kojaebanus. ['apMOHHUECKUI OCIUIIIATOP.
[py>xuHHBIH, GU3MUECKUN 1 MaTEeMAaTHYECKUN MasTHUKH.

CB060£[HLIG TapMOHHWYCCKUC KoJieOaHus B KOJIeOaTeIbHOM KOHTYpC.

CroxeHne rapMOHHYECKUX KOJIeOaHUI OJTHOTO HAIPaBICHUS U OJJMHAKOBOM
YacTOTHI.

CroxeHne IByX B3aUMHO IEePICHINKYISIPHBIX KOJIeOaHUH OJMHAKOBOW YaCTOTHI.
3aryxaromue xKoieOaHus. ABTokoneOanns. Beiayx)aenHble Konebanms. PezonaHc.

Bomnnsr. [pupoaa n knaccuduxanys BodH. YpaBHEHHE OeryIiel BOTHBI.
Xapakrepuctrka BoiH. ®a3zoBas CKOPOCTh BOJIHBI.

DNeKTpOMarHuTHbIE BOJIHBI U X cBoiicTBa. BekTop YMoBa-IloitHTuHra.

WuTepdepenms cBeTa. Y CI0BHI MAKCHMyMa U MEHUMYMa TIPH HHTEP(EPEHITHIH.
OmngwiT IOHTAa.

Hudpaxus ceeta. YcnoBus HaOmonenus audpakmuu. [puanun [oirenca-
Openens.

Merton 30H ®@penens. CoiicTBa 30H @peHens. 30HHasI IaCTUHKA.

Hudpaxmus @payrrodepa Ha MIOCKOI SN TPH HOPMATFHOM A ICHUN CBETA.
Hudpaxmus @payrrodepa Ha THPPaKINOHHON PEIIeTKE.

Hucnepcus cera. HopmanbHas 1 aHOMalIbHAsL JUCIIEPCUSL.

[Monspuzanus ceera.

TennoBoe U3y4eHHE U €ro XapakTepUCTUKU. AOCOIIOTHO YEpHOE TeJIO.

3axoH Kupxroda. PaBHOBECHOCTH TETIOBOTO M3ITyUCHHUS.

3akons! Credana-bonbimana, cmenienys BruHa.

®opmynsl Penes-/xunca u [1nanka. ['unoreza o KBaHTOBOM NPUPOJIE TEMIIOBOTO
U3ITyYEHUSI.

Bunsr poroaddexra. 3akoHsl BHeNTHET0 GoTodPdexra. YpaBHeHHEe DHHIITEHHA




JUTs BHEITHEro (PoTod(deKTa.

21. OHeprust. Macca 1 UMITyJIbC CBETOBBIX KBaHTOB. [laBlieHne cBeTa.
22. Monenu aroma ToMcoHa, mianeTapHast Monenb Pesepdopia.
23. JluneituaTslil ciekTp aroma Bojopoja. Cepuu Jlaiimana, banemepa, [lamiena,

Bpexkera, [1pynna. O6o0menHas Gpopmyna banemepa.

24. ATtoMm Bonopona o bopy. IMoctynarsr Bopa. Onbir ®@panka u ['epma. Criextp atoma
Bogopoja no bopy.

25. Kopnyckymnspao-BonHoBo# ayanusm ceta. [ unotesa Jlyu ne bpoiins. Onbit
HpBuccona-/l>xepmepa.

26. Bounbl ge bpoiins 1 ux cBoCTBA.

27. CootHorenus HeonpenenenHocreil ['eiizendepra. O0bsicCHEHHE COOTHOILICHHUH
HEOIPEACICHHOCTEH C BOJTHOBOM TOUKH 3PEHUSL.

28. BostHOBast hyHKIUS 11 €€ CTAaTUCTHIECKUI CMBICIL.

29. Bpemennoe u cranmonapaoe ypasaenus llpenunrepa.

30. ATOM BOZIOpO/Ia B KBAHTOBOM MexaHuKe.KBaHTOBBIC Yrca.

31. MmuoroanektponHsie arombl. [Ipuniun [laynu. 3anoaHenne 060m049ex
AJIEKTPOHAMH.

32. [lepuoandeckas cuctema >neMeHTOB MeHzeneena.

33. PeHTreHOBCKHH CTIEKTp U3ITy4eHH aTOMOB. 3akoH Mo3inu.

34. CocraB aTOMHOTO si/ipa. XapaKTepUCTHKH siApa: 3apsijl, Macca, SHEPTHs CBSI3H
HYKJIOHOB.

35. PannoaktiuBHOCTB. BHibl 11 3aKOHBI paJiOaKTHBHOTO U3Ty4EHHS.

36. Snepusie peakuuu. [lenenue saep. Cunres siaep.

37. JerexTupoBanue sAepHbIX U3ny4eHUl. [londaTre 0 1o3UMETpUH U 3a1uTe.

38. OcCHOBBI (DU3UKH AIIEMEHTAPHBIX YacTHll. Kitaccudukaiust 3ieMeHTapHbIX YacTHUII.

A,I[pOHBI, ME30HBI, JICTITOHBI.

39. dusnyeckasi KapTUHA MUPA.

JleMOHCTpPAaLMOHHBII BapuaHT OuiieTa no gpuzuke
IToBoskCKUI TOCYJaPCTBEHHbIN TEXHOJIOTHUECKUI YHUBEPCUTET
3K3AMEHAIIMOHHBIN BUJIET Ne)

no gucourunae PU3UKA

1. Moaenu B Mexanunke. Cucrema orcyera. Tpaexkropusi, IJIMHA MYyTH, epeMelieHHe (TIOPOTOBBIN YPOBEHB).
MoMeHT cuIbl. YpaBHeHHEe THHAMHKH BPallaTe/JILHOI0 IBHKeHHS] TBEPAOro Tejaa (TIpoIBUHYTHIH
ypoBeHb). BeIBOI (hopMyibI M0 TeMe: «YpaBHeHUe IBUKEHHS TeJIa MepeMeHHOit Macchl » (BRICOKUN YPOBCHB).

2. Bapomerpnueckas (popmy.ia (IOPOroBelil ypOBEHb). JHTPOINS, €€ CTATUCTHYECKOE TOJTKOBAHNE H CBA3D C



TePMOIUHAMHYECKOH BePOSITHOCTLIO (IIPOJIBUHYTHIN ypoBeHb). BoiBoa o Teme: «M3oTepmsl Ban-gep-Baanbsca n
HX aHAJIU3» (BBICOKHI YPOBCHB).

3. [IpakTuyeckoe 3aganue no TeMe «3akoH Kynonay».

Hoporossrit ypoBeHb. OnpenennuTs CHITy B3aUMOICHCTBHUS IBYX TOUCUHBIX 3apsa0B (1=02=/ mx K71, HAXOIAIUXCS B
BaKyyMe Ha paccTosHuH I = /0 cm IpyT OT Apyra.

[ponBuHYTEHIH ypoBeHb. PaccTosiHre MEKAY IBYMs TOUYCUHBIMH 3apsaaamu (1 = / mxKn 1 2= -01 paBHO 10 cM.
Omnpenenuts cuity F, nelicTByonyto Ha ToueuHbli 3apsin q = 0,/ mxKn, HAXOSIUICS TTOCEpEMHE MEXKIY 3apsiIaMH.

Bricokuii ypoBeHb. PaccTosinue Mexxay AByMs Tou€UHBIMU 3apsiiamu (1 = / mxKn u 2= -01 paBHO 10 cMm.
Omnpenenuts cuity F , neficTByromtyto Ha Toueunslii 3apsy = 0,/ mxKn, ynaneHHbld Ha 1 = 6 ¢m OT IEPBOTO U
Ha I, = § cmM OT BTOPOTO 3apsi/ioB.

3aBemyrontwii Kadeapoi (A.C. MaciieHHHKOB) «_» 20 T

Kpurepuu ouenuBanus

OOyuaromyecs, caaIme K3aMeH, MOTYT MOIydnuTh OT 20 10 40 0ayIoB ¢ Y4E€TOM CIEITyIONINX KPUTEPHEB Ka4eCTBa
OTBeTA!

Iloporoselii ypoBeHb — y10BJ1eTBOPUTEILHO (20 — 27 6a/1/10B)

BOCHPOU3BOAUT (1)1/131/1‘1601(1/16 3aKOHBI, 1aCT OMPCACIICHUA (1)I/ISI/I‘IGCKI/IX BCJIMYHWH; peIIacT HpOCTeP‘IHIHG 3aa4yu.

[IpoaBuHyTHIN ypoBeHb — X0pouio (28 — 34 6a/10B)

BOCHPOU3BOAUT (1)1/131/1‘1601(1/16 3aKOHBI, YKa3bIBACT I'PAHUILIBI UX IPUMCHUMOCTH, IEMOHCTPHUPYCT MIPUIHNHHO -
CJICACTBCHHBIC CBA3U B HUX; PCIIACT TUIIOBBIC 3a1a4U U NaCT HOZ[pO6HLIe IIOJACHCHHA K HUM.

Boicoknii ypoBenb — oTiam4HO (35 — 40 6a/1510B) BEIBOIUT QPOPMYITBI (PU3UYECKUX 3aKOHOB, YKa3bIBACT TPAHUIIBI UX
NPUMEHUMOCTH, JIEMOHCTPUPYET HPUYMHHO-CJICACTBEHHbIC CBSI3M B HHUX, B TOM 4HCIIE B BHAE TpapuuecKux
3aBHCHMOCTEH; penaeT yCI0KHEHHBIE 3a/1a4H 1 1aeT MOIPOOHBIEC MOSICHEHHS K HUM.



