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ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusaMu ®I'OC BO HanpaieHus TOATOTOBKU
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Crnemuamuct yueono-meroandeckoro neaTpa COI'JIACOBAHO /T.A. Cmuphnosa/



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

HAaUMEHOBAHME |HMHIAUKATOPA TOCTHKEHUS

KOMTIETCHIINH KOMITETCHITHH
1. OIIK-1 N1 OIIK-1.1 3naer 3HaAHMS: 3HAeT (PyHIaMEHTAIbHBIC 3aKOHBI TPUPOIHI,
Cnocoben dbyHIaMEHTAIBHBIC MIPUYMHHO-CJIEICTBEHHBIE CBA3U B (PU3NYECKUX
WCIIONIb30BaTh  |3aKOHBI IPUPOJIBI U 3aKOHaX, 00JIaCTH UX MPUMEHUMOCTH, a TAKKe
[IOJIOKEH U, OCHOBHEIE u3nyeckre |pusndeckue 3Q(HEKTH, JekKalue B OCHOBE PabOThI
3aKOHBI U MaTeMaTHYECKUE 3aKOHbBI |I3MEPUTEIBHBIX IPUOOPOB, CTATUCTUIECCKUX
METOJIBI ¥ METOJIbI HAKOIUIEHHs, |METOI0B 0OPaOOTKH JaHHBIX
€CTECTBEHHBIX  |IEpenauu ¥ 00paboTKu  |yMEHMsi: yMEET NPUMEHATH (PyHIaMEHTAIIbHbIE
HayK U MHpOpMaLUN 3aKOHBI MPUPOJIbI, TIPUUNHHO-CIICICTBEHHBIC CBS3H B

MaTEeMaTUKH IS
pelieHus 3aaaq
VH>KEHEPHOUN
JESITEIIbHOCTH

buznyecKux 3aKOHax, 00JIaCTH UX MPUMEHUMOCTH, a
Takke Guznueckue 3G GeKTrl, JIeKaIMe B OCHOBE
paboThl U3MEPUTENIBHBIX TPUOOPOB, CTATUCTUUECKUX
METO/I0B 00paOOTKH JIAHHBIX MPU PEIICHUH 3a7a4
WHKXCHEPHOU NeATEIbHOCTH

HABBIKH: UMEET HaBBbIKU BHEJIPEHUS
(byHIaMEHTAIBHBIX 3aKOHOB MTPUPO/IBI U OCHOBHBIX
(u3HYECKUX 3aKOHOB IIPU PELICHNUH 33]a4
WH)KEHEPHOU NS TeIbHOCTH

N1 OIIK-1.2 Ymeer
MPUMEHSTh (PU3NUecKue
3aKOHbI U MAaTEMAaTUYCCKU
METO/bI JJIsl pEICHUS
3a/1a4 TEOPETUYECKOTO U
MPUKIIAJHOTO XapakTepa

3HAHHUS: 3HACT OCHOBHBIC (DM3MUCCKUE 3aKOHBI,
HEOOXOIUMBIE JJIs PEIIeHUs 3a]a4 WHKEHEPHOU
JESITEIbHOCTH

YMEHHSI: YMEET pemaTh CTaHIapTHBIC
po(ecCHOHANTLHBIC 33]1a4H ¢ TPUMECHEHUEM
buznyecKuX MoieNiell ¥ 3aKOHOB, a TAK)Ke MPUMEHSTh
CTAaTHUCTUYECKUE METOIbI IS aHAIH3a U
WHTEPIPETAIMH JaHHBIX

HABBIKH: UMEET HaBBIKU TPUMEHEHUS 3aKOHOB
GbuU3HKY 1S perieHus 3a/1a4 TeOPEeTUIECKOTO U
MIPHUKJIATHOTO XapaKTepa

MJI OIIK-1.3 Bnageer
HaBBIKAMH
WCIIOJIb30BaHUS 3HAHUHN
(GU3UKYA 1 MaTeMaTUKHU
NP pELLICHUU
MPaKTUYECKHUX 3a/1a4

3HAHUHA: 3HACT OCHOBHBIC 3aKOHBI (I)I/ISI/IKI/I,
H606X0}II/IMBIG AT PpCIICHUA 3aaa4 HH)I(eHepHOﬁ
JCATCIIbHOCTH

YMeEHus: yMECT UCIIOJIb30BATh 3HAHU A (I)I/I3I/IKI/I npu
PCHICHUHN MMPAKTHUYICCKUX 3a1a1 PIH)KCHCpHOfI
JCATCIIbHOCTH

HaBbIKU: UMCCT HAaBBIKW BJIAJACHUS TEXHUKOMN
OKCIICPUMCHTA U IIPOBEACHUA (1)I/IBI/I‘ICCKI/IX
I/ISMCPCHI/Iﬁ C I/IHTepHpeTaHHCﬁ TOJIYYCHHBIX
PE3YJIbTATOB IIPpHU PCIICHUHU 3a1a4 HH)KCHepHOﬁ
JACATCIIbHOCTH

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JucnunamHa otHOCUTCS K 00s3aTenbHOM yacTu OIIOIN.




JlucuumimHa SBIsIeTCS 00s3aTeIbHON

Hus  npomomkeHus  (GOpMHUpPOBAaHUS  3asABICHHBIX  KOMIICTCHIIMH  HEOOXOJWMBI  3HAHUS
npeamecTByonmx auciurmini: Matemaruka (OIIK-1), Xumus (OITK-1)

W3yyaemas OuCHMIUIMHA SBJISETCS OCHOBOM [UIs MTPOAODKEHUS (HOPMUPOBAHMS YKa3aHHBIX
KOMIICTCHIIMI B CICAYIOUMX JIMCHUIUIMHAX: OJjeKTpoMarHuTHbie monsg u BojHbl (OITK-1),
dusnueckue ocHOBbI AekTpoHuku (OITK-1), Teopetrueckue ocHoBbI dnekTpoTexHuku (OITK-1)

Pazzen 3. OLIUCAHME OBPA30BATEJIbHBIX TEXHOJIOI M

Jis popMupoBaHUs 3asBIEHHBIX KOMIETEHLUH HCIOJNB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOIHH,
peanusyromue JesATEIbHOCTHBIM, JUYHOCTHO-OPUEHTHUPOBAHHBIN, IIPAKTUKO-OPUEHTHUPOBAHHBIN
MIOXOJBL.

OCHOBHBIMHU CTPATETMYECKUMHU TEXHOJIOTMSAMM SIBISAIOTCA: JICKLMOHHBIE 3aHATHUS, IPAKTUYECKUE U
nabopaTopHBIC 3aHATHS

Ha poctuxkeHne KOHKpPETHBIX Iiejlell OOydeHHs HalpaBieHbl IPUMEHSEMblE TaKTUYECKUE
TEXHOJIOTUU: 3a/1aHusl, UHPOPMALIMOHHBIE, KJIacCH4ecKas JIEKLUs

Paznen 4. COAEP)KAHUE NUCHUIJIMHBI

2 cemecTp

Komnuectso | @opmupyemslie
4acoB KOMIIETEHIIUU

Bunsl u TeMBI 3aHATHH

MexaHuka 64 OIIK-1

Jlexuus. Benenne. dusnka B cucTeMe €CTECTBEHHBIX HayK. O01as 2
CTPYKTYpa M 33a4u AUCUUIUINHBI «Pu3nKay. JKCIIepuMEeHTaIbHAs
u TeopeTrueckas gusuka. Knaccuueckas u Hekiaccuueckas pusuka.
Kunemaruka. OcCHOBHBIE KHHEMAaTHYECKHE XapPaKTCPUCTHUKU
KPHUBOJIMHENHOIO JIBUYKEHUA: CKOPOCThb U ycKopeHue. HopmanbHoe 1
TaHI€HIHUAJIBHOE YCKOopeHne. KunemaTnka BpamaTenbHOro
JBIKEHUS: YIIIOBas CKOPOCTh U YIJIOBOE YCKOPEHUE, UX CBA3b C
JIMHEWHOM CKOPOCTBIO M YCKOPEHUEM.

Jlexuwms. /lmHaMuKa nOoCTynaTenbHOrO ABMXKEeHUS. MIHepuraibHbIe 2
CUCTEMBI OTCUETA U NEepBhIN 3aKk0H HproToHA. BTOpO#t 3aK0H
Herotona. Macca, umnysec, cuiia. YpaBHEHUE JBHKECHUS
MaTrepualbHON TOUKU. TpeTuit 3akoH Hbl0TOHA 1 3aKOH COXpaHEHUS
nMnyiabca. IleHTp Macc MeXaHNIeCKOM CHUCTEMBI, 3aKOH JIBHKECHHSI.

Jlekrus. Cua, paboTa v moTeHIManbHast SHeprus. KoncepBaTUBHBIE 2
Y HEKOHCEpBAaTUBHBIC CUJIbl. PaboTa 1 KMHEeTHYECKast SHEPTHsl.
3aKOH COXpaHEHUs MOJIHOM MEXaHUYECKON YHEPTUU B T0JIE
MOTEHIMATBHBIX CHII. CBSI3b MEXAY CHJION U MOTECHIIMATbHON
SHEPruei.

Jleknua. OCHOBHOM 3aKOH TUHAMUKH BpanieHusl. MOMEHT CHUJIbI. 2
MOMEHT UMITYJIbCa MATEPUATIBHON TOUKHA U MEXAHUYECKOU
CHUCTEMBI. 3aKOH COXPaHEHHUSI MOMEHTA UMITYJIbCa MEXAHUYECKOM
CHCTEMBI.

Jleknusa. /IlnHamuka BpamaTeaIbHOTO IBUKEHUS. 2
YpaBHEHHE BpallleHUsl TBEPAOr0 TeJIa BOKPYT 3aKPEIJIEHHON OCH.
Mowment nnepuun. ®opmyina llreiinepa. Kunetnueckas sneprus
BPALLIAKOUIEr0Cs] TBEPIOTO TEJIA.

Jlexuwmsi. DeMEHTBI MEXaHUKH CIUIOMIHBIX cpe. OO0Iue CBoCcTBa 2




KUJKOCTEN U ra3oB. CTallMOHAPHOE TE€UCHHUE UACATbHON KUJIKOCTH.
VYpaBuenue bepuymnu. Yopyrue HanpsokeHus u geopMaivy B
TBEPAOM Telie. DHeprus ynpyrux aedopMaiuii TBEpJOro Tena.
3akon ['yka. Monyns FOnra. Koaddunment [Tyaccona.

Jleknus. D1eMEeHThI PEISTUBUCTCKON MEXaHUKH.

[TpuHIHIT OTHOCUTENBHOCTH U TIpeoOpa3oBanus [ ammes.
DKCcnepuMeHTaIbHbIE 000CHOBAHMSI CTICITUATIBHOU TEOPHUH
orHocutenbHOCTH (CTO). IToctynaret CTO. OTHOCUTEIBLHOCTH
OJIHOBPEMEHHOCTH U TipeoOpazoBanus Jlopenma. CokpaiieHue
JUTMHBI U 3aME/IJICHHE BPEMEHHU B JIBIXKYIIUXCSI CUCTEMaxX OTCYETa.
Huuamuka CTO. PenstuBuctckuii umMnyibc. B3auMocBs3b Macchl U
sueprun. CTO u gaepHast )HEpreTHKa.

JlabopaTtopHas paborta. Craructrdeckas o0padoTKa pe3yabTaToOB
IKCIICPUMECHTA.

JIaboparopHas padota. 3mMepeHune yckopeHus cBOOOIHOTO
najcHus Ha MamuHe ATBya. / M3ydeHnue 3akoHOB
[IOCTYIATEJbHOI0 JIBUKEHUSI HA MAallIMHE ATBYJA.

JlaboparopHas paboTa. 3amuTa JIabopaTOPHBIX padoT.

JlaboparopHas pabota. M3y4ueHrne 3aKOHOB BpaIaTeIbHOTO
IBUKeHHs Ha MasiTHUKe O0epOeka (paciiupeHHbIA BapHaHT C
npoBepkoit 3CD). / Yaap mapos. / [Iposepka 3CD ¢ mOMOIIBO
npubopa ['pumszens.

JlaboparopHast pabota. M3y4ueHne mperneccuy ocu TupocKona. /
OmnpeeneHre CKOPOCTH TOJIeTa CHapSIa ¢ TOMOIIBIO
OAJUTMCTUYECKOTO KPYTHJIBHOTO MasiTHHKA.

JIaGoparopHas paboTa. 3amura 1a00paTopHbIX padoT.

JlabopaTtopHas pabota. 3amura 1a00paTOPHBIX padoT.

[IpakTnueckoe 3ansatue. Kunemarnka. /[mHaMuka nocTynarebHOTO
JBHKCHUSI.

[IpakTueckoe 3anarue. Pabota u sHeprus.

HpaKTH‘IGCKOG 3aHsaTHe. Mexanuka TBEPAOTO TCa.

3aaHus 11 CAaMOCTOSITSIIBHON padOThI, B TOM YHUCIIC BHITIOJTHCHHE
Brimonnenue nomamineit padotsl (Tectsl B IK),

[ToaroroBka k 3amuTe J1a0OpaTOpPHBIX PadOT.

Pemennie vHIUBUAYANbHBIX 33/1a4.

ITonroToBKa K KOJUIOKBUYMY.

30

MoJaekyaspHasa GH3HKAa 1 TEPMOTHHAMHKA

60

Jlexuus. MKT uaeansHoro raza MonekynsapHas ¢pu3uka u

TepMoiuHaMuKa. CTaTUCTUYECKUH U TEPMOJUHAMUYECKUN METO/IBI.

TepMmoauHaMuueckasi cCUCTEMa U apaMeTpbl COCTOsIHUSL. Mogenb
WJICATTBHOTO Ta3a. 3aKOHbI UI€ANTbHOTO Ta3a. OCHOBHOE ypaBHEHHE
MKT.

Jlexumsi. DneMeHTHI cTaTUCTUYECKON (pu3ukn. 3akoH MakcBeria o
pacrnpeesieHud MOJIEKYJT UJ1eaIbHOTO Ta3a 0 CKOPOCTSIM U
SHEPTUSIM TETUIOBOTO ABIKeHUs. bapomerpudeckas hopmyna
bosbiimaHa.

Jleknua. CpeaHee 4MCIO CTOJKHOBEHUM U CPEIHSS JUTMHA
cBoOoHOTO Tpobera Mmoseky. SBnenus nepenoca. Juddysus,
TEIUIONPOBOIHOCTh, BHYTPEHHEE TpeHUE. BpoyHOBCKOE ABUKEHHE.
OMnupuyeckre ypaBHenus nepenoca: @uka, Pypre u HerotoHa.

Jleknua. OcHOBBI TepMOAMHAMUKY. BHyTpeHHss sueprus. Yucno

OIIK-1




cTeneHei cBo0o bl MoJiekydl. [lepBoe Hauano TepMOTMHAMUKH.
Pabota raza npu usmenenuu ero oosema. [Ipumenenue 1-ro Hauana
TEPMOJUHAMUKH K u3omnponeccam. TemnoeMkocTs. CBs3b
TETJIOEMKOCTH € YUCJIOM CTETIeHEH CBOOO b MOJIEKYIT rasa.
YpaBuenue Maiiepa. AanabaTHbIN Mporiecc.

Jlexums. Luxi. [psimoii u oO6paTHbIil k. OOpaTuMble U 2
HEOOpaTUMBbIE TTPOLIECCHI. DHTPOIHS M €€ CTATUCTUYECKHI CMBIC]T.
Bropoe nauano repmoarHamMuky. TeIoOBbIe JBUTATENH U
xonoamibHEle MamuHbL. Huka KapHo.

Jlexuusi. Peasibublie ra3pl. CUiibl 1 TOTEHIIMATIbHAS SHEPTUs 2
MEKMOJICKYJISIPHOTO B3aUMOJICUCTBUS. Y paBHEeHHE BaH-nep-
Baanbca. M3otepMmbl Ban-nep-Baanbca u ux ananus. BHyrpennss
sHeprus peanbHoro raza. @aszossie nepexosl Il poga. Jlnarpamma
coctossHus. TpoiiHas TOUKa.

JlaGopaTopHas pabora. Pacnipenenenne Makcsena. 2

JIaboparopHas pabota. OnpeeseHre OTHOIEHHS TETIOEMKOCTEH 2
Bozayxa Cp/Cv meronom Knemana-/lezopma. / Onpenenenue
OTHOIIIEHHS TeTtoeMKocTel Bo3ayxa Cp/Cv pe3oHaHCHBIM
MeTOJIOM. / OnpeieieHHe TeII0eMKOCTEH TBEP/IbIX Tell.

JlaboparopHas paboTa. 3ammuTa J1abopaTOPHBIX padoT. 2

JlaboparopHast pabota. Onpenenenne KodpUIMeHTa BI3KOCTH 2
BO3/yXa KalWLIAPHBIM MeToioM. / OnpeencHue KodpduimeHTa
BSI3KOCTH JKUAKOCTH 110 MeToay Ctokca. / OnpenencHue
koa¢dunrenTa B3auMHoi 1uddy3un Bo3ayxa v BOASHOTO napa. /
Onpenenenne ko3 puueHTa TeIIoNPOBOIHOCTH BO3AYXa
METOJIOM HAarpeTol HUTH.

JlabopaTtopHas pabota. 3amura 1a00paTOPHBIX padoT. 2
JlabopaTtopHas pabota. 3amura 1a00paTOPHBIX padoT. 2
[Tpaktuueckoe 3anstue. MKT uaeanpHOro raza. DIeMeHTHI 2
CTaTUCTUYECKOU (PU3HMKHU.

[IpakTnueckoe 3anarue. OCHOBBI TepMouHaMUKU. [Ipumenenue 1- 2
IO Hayaja TEPMOJIMHAMUKH K M30IIPOLIECCaM.

[IpakTueckoe 3aHATHE. DHTPONUS U €€ CTATUCTUYECKUN CMBICI. 2

Bropoe Hauano tepmoanHaMuKy. TerioBble IBUTaTeN U
xonoaninbHBIe MamuHbL. ko KapHo.

3amaHus Uil CaMOCTOSITENIbHOM paboThl, B TOM YHUCIIE BHIIIOJHEHHE
Brinmonnenue nomaiineit pabotsl (tectsl B 9K),

[ToxroToBka K 3amure J1a00paTOpHBIX padoT.

Pemenne nHauBUyanbHBIX 33a4.

IToNTOTOBKA K KOJUJIOKBHYMY. 30
djaekTpocTraTuka. IlocTOSIHHBIN TOK. 56 OIIK-1
Jleknua. DnexkTpocTaTuka. DJICKTPUUECKUH 3apsia. 3aKOH 2

coxpaHeHus 3apsana. 3akoH KynoHa. DnekTpocTaTuueckoe mnosie.
HamnpsixeHHOCTB AntekTpoctatnyeckoro mnoss. [Ipuammn
cynepno3unuu nojueit. Cunossie tuHUH. PaboTa 1o nepeMenieHuo
3apsaga. [loteHnman simekrpocraTndeckoro nois. CBsi3b MeXny
HaIpPSDKEHHOCTBIO U TOTEHIIMAIOM. DKBUIIOTEHIIMATIbHBIE
OBEPXHOCTH.

Jlexuums. Teopema I'aycca s 371€KTpOCTaTUYECKOTO MOJIS B 2
Bakyyme. [loTok BekTopa HanpsibkeHHOCTU. Teopema [Maycca miist
NEKTPOCTATUYECKOTO I0JIA B BakyyMme. [IpumeHeHne TeopeMbl




["aycca k pacueTy HEKOTOPBIX JIEKTPOCTATUYECKUX MOJICH.

Jlexuwms. JIM3IEKTPUKH B DJIEKTPUYECKOM TT0JIe. THIIbI 2
IUAIIeKTpUKOB. [lonsipuszannsa qusiekTpukoB. [1oaspr30BaHHOCTD.
HanpskeHHOCTD 10JIsI B IUAJIEKTPUKE. DIEKTPUUECKOE CMELIECHHE.
Teopema ["aycca niist 3JIEKTPOCTATUYECKOTO TIOJISL B TUDIIEKTPUKE.
VYcnoBus Ha rpaHuIie pa3jena ABYX AUAJIEKTPUUECKUX Cpe.
CerHeToIeKTPUKH.
Jlexuws. IIpoBOAHUKY B 3JIEKTPOCTATUYECKOM II0JIE. 2
OneKTpuyecKas eMKOCTb YEAMHEHHOIO IIPOBOJIHHUKA.
Konznencaropbl. DHeprusi cuCTEMBI 3aps10B, YEAUHEHHOTO
IIPOBOJHMKA M KOHJEHCATOPA. DHEPIHUsl 3IEKTPOCTATHYECKOTO
Jlexuus. ITocTOSIHHBIN 37IEKTPUUECKUN TOK. DIEKTPUUECKHUH TOK, 2
CWJIa ¥ TUIOTHOCTB TOKAa. CTOPOHHUE CUIIBL. DJIEKTPOABUKYIIAs
cwiia u HanpsbkeHue. 3akoH OMa B HHTErpaibHON U
muddepennnanbHoil popmax. ConpoTuBiIeHHE TPOBOAHUKOB.
3akon Jxoyis-Jlenna.
JlaboparopHas padota. M3ydueHue 351eKTpoCcTaTu4ecKoro mosis. / 2
IIpoBepka Teopemsl I'aycca it 2€KTpOCTaTUIECKOTO T0JIS B
BAaKYYM€ — BUPTYQJIbHbIN IPAKTUKYM.
JlaboparopHast pabota. V3y4eHrne 3aBUCHMOCTH COITPOTUBIICHHS 2
MeTaJula OT TEMIIEPATYpPhI C IOMOLIbI0 MOCTHKA YUTCTOHA. /
N3ydyeHne 3aKkOHOMEPHOCTEN ra30BOro paspsja Ha OCHOBE
XapaKTEePUCTHK cueTyrKa [ eirepa.
JlaboparopHas paboTa. 3amuTa JIabopaTOPHBIX padoT. 2
JlabopaTtopHas padota. U3yuenue Gpu3ndeckux CBONCTB 2
CETHETORJIEKTPUKOB.
JlabopaTtopHas pabota. 3amura 1a00paTOPHBIX padoT. 2
[IpakTnueckoe 3aHsATHE. 3aKOHBI AIIEKTPOCTATHKH. 2
IIpaxtueckoe 3anstue. Teopema I'aycca s 2
JIEKTPOCTATUYECKOTO T1OJISI B BAKYYME.
[IpakTnueckoe 3aHsATHE. 3aKOHBI TOCTOSHHOT'O JIEKTPUUECKOTO 2
TOKaA.
3amaHus U1 CaMOCTOSTENIbHOW paboThl, B TOM YHCIIE BHIIIOJHEHHE
Brinonnenue nomaineit pabotsl (tectsl B 9K),
[ToxroToBka K 3amure 1a00paTOpHBIX padoT.
Pemenne nHauBUyanbHBIX 3aa4.
IToNTOTOBKA K KOJUIOKBHYMY. 30
Wuast KoHTaKTHAs padoTa: 0
IToAaroToBKa K 3K3aMEHY 30
IIpoBeaeHne SK3aMeHa 6
3 cemecTp
. Konnuectso | Dopmupyemslie
Bunel u Tembl 3aHSITHI
4acoB KOMIIETEHIIMH
MarneTtusm. 36 OIlK-1
Jlexums. MarHuTHOE MOJIE M €r0 XapaKTEPUCTUKU. 3aKOH buo- 2
Cagapa-Jlaniaca u ero npuMeHeHUE K pacyeTy HEKOTOPBIX MOJEH.
3axon Amnepa. B3zanMoelicTBIE TOKOB.
Jlexuys. MarHuTHOE 1OJIE ¥ €70 XapaKTEePUCTUKU. MarHuTHoe 2

noje aswxkyuierocs 3apana. Cuna Jlopenna. JIBuxenne
SapH)KGHHBIX YaCTHUIl B MAarHUTHOM II0JIC. yCKOpI/ITeJII/I SapH)KGHHBIX
gactull. Dddext Xoa.




Jlexuusi. 3aKOH IOJIHOTO TOKA JJIi MATHUTHOTO TIOJIS B BAKYyME.
[{upkynsnus BEKTOpa MarHUTHOW MHIYKLIMH B BaKyyMe.
MarHuTHBIE 1TOJI COJIEHOMIA M TOpOorJa. MarHuTHBIN MOTOK.
Teopema I'aycca ast monst B. PaboTa mo mepeMenieHuo
IIPOBOJHMKA ¥ KOHTYpa C TOKOM B MATHUTHOM HOJIE.

Jlexuus. SIBneHue aIeKTPOMAarHuTHON MHAYKIMU. 3akoH Dapazes.
[IpaBuio Jlenna. Ilpuponaa 31eKTpOMarHUTHON UHIYKIIHH.
Camounnykuus. UHaykTUBHOCTH. B3aumHas uHAyKIUSA. DHEPTUs
MAarHUTHOTO IOJIA.

Jleknus. MarauTHeIe CBOMCTBA BelecTBa. MarHUTHBIC MOMEHTEI
3JIEKTPOHOB M aTOMOB. Jlna- u napamaruetn3M. HamarHnueHHOCTb.
MarsuTtHoe I10J1€ B BEIIIECTBE. 3aKOH MOJHOTO TOKA B BEILICCTBE.
VYcnoBus Ha TpaHUIE pa3jieia IBYX MarHeTUKOB. DeppoMarHeTuku:
UX IIPUPOJIAa ¥ CBOMCTBA.

Jlexuus. Teopust MakcBernia Jist 3JI€KTPOMAarHUTHOTO TOJIS.
Buxpesoe anexrpuueckoe nose. Tok cmenmenus. Y paBHEHUS
MaxkcBesuia AJis 3JI€eKTPOMArHuTHOTO TOJISI B UHTErPaIbHON U
nuddepeHanbLHOM hopMe.

JlaGopaTtopHas pabora. OnpeaeeHne ropu30HTaIbHON
COCTAaBJISTFONIEH MArHUTHOTO ITOJIS 3€MITH.

JlaboparopHas pabota. OmnpeneneHue yaeabHOro 3apsaa dIeKTpoHa
METO/I0M MaraeTpoHa. / MiccinenoBanme XapakTepuCTHK
IPOJOJIBHOTO JaT4YMKa X0Jlja.

JlaGopaTtopHas pabota. 3ammuTa 1a00paTOPHBIX padoT.

JlaGopaTopHast pabota. DKCIIEpUMEHTAILHOE ONPECIICHHE
WHAYKTUBHOCTH KaTYIIKH.

JlaGopaTtopHnas pabota. 3yuenue pusnyeckux CBONCTB
dbeppOMarHeTHKOB.

JlaGopaTopHas paboTa. 3ammuTa 1a00paTOPHBIX padoT.

JlaGopatopHas paboTa. 3aumTa 1a00paTopHbIX padoT.

[TpakTueckoe 3ansaTue. 3akoH buo-Casapa-Jlannaca u ero
IPUMEHEHUE K pacueTy HEKOTOPBIX MOJIEH.

[TpakTuueckoe 3ausatue. Cuna Jlopenna. [IBuxeHne 3apsKeHHBIX
YAaCTHIl B MATHUTHOM T10J1€. Db dekT Xoaa.

HpaKTI/IquKOG 3aHATHUC. SHCKTpOMaFHI/ITHaH HUHIAYKIOUA.

3amanus A CaMOCTOSITENIbHON pabOThI, B TOM YHKCIIE BHITIOJTHEHHE
Brimonaenune nomarnHeit padboTsr (TecTsl B JK),

[ToaroroBka K 3amuTe J1abopaTOPHBIX padoT.

Pemenve nHIMBUIYaIBHBIX 3a]1a4.

[ToAroToBKa K KOJUIOKBUYMY.

KoJsie0anusa u BOJIHBI.

26

Jlexuus. 'apmoHnyeckue KonebaHus U UX XapaKTePUCTHKU.
MexaHnuueckue rapMoOHHUYeckre Konebanus. ['apMoHnUYecKuii
ocurusTop. [IpyXuHHBIN, GU3NYECKU 1 MaTeMaTHUYECKHI
MasTHUKH. CBOOO/IHBIE TApMOHUYECKUE KOJIeOaHus B
Kosie0aTeslbHOM KOHTYpe. CliojkeHrne TapMOHUYECKUX KoJleOaHU
OJIHOTO HANpaBJIEHUS U OIMHAKOBOM 4acToThl. buenus. Crnoxxenue
B3aMMHO NEPIEHAUKYISPHBIX KOJICOAHUH.

Jlexuust. 3aTyxarolue 1 BEIHYXKICHHbIE KoieOanus. Pe3oHaHc.
HuddepennmanbHoe ypaBHEHHE CBOOOTHBIX 3aTYXAIOMINX
KoJIeOaHUH (MEXaHUYECKUX U JIEKTPOMArHUTHBIX) M €r0 pelIeHue.
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Astokonebanus. luddepennnanbHoe ypaBHEHHE BBIHYKICHHBIX
Kose0aHui (MEXaHMYECKHUX M 3JICKTPOMArHUTHBIX) M €T0 PEIlleHuE.
Amiuntyna v ¢da3a BBIHYKICHHBIX KOJICOaHUIA.

Jlexuus. Ynpyrue Bonnsl. BonHoBble nponeccel. [IpoaonsHbie u
MOTIEPEYHbIE BOJIHBI. Y paBHEHHUE Oeryiei BoiaHbl. Da3oBas
CKOpocTh. BoaHOBOE ypaBHeHUE. I pymoBas CKOpPOCTb.

Jlexuusi. DJIEKTPOMAarHUTHBIC BOJIHBI. DKCIIEPUMEHTAIBHOEC
MOJTy4eHUE IIEKTPOMArHUTHBIX BOJH. [uddepennnansaoe
YpaBHEHHE AJICKTPOMArHUTHON BOJHBI. DHEPTHUs
AJIEKTPOMATHUTHBIX BOJIH. VIMITYJIbC 3JIEKTPOMArHUTHOTO TIOJISI.
[TpuMeHeHHE 3JIEKTPOMArHUTHBIX BOJIH.

JlabopaTtopHast pabota. 3yueHue BbIHYKIEHHBIX 3JIEKTPUUECKUX
KojieOaHuit B KoHType. / OnpeneneHrue yCKOpeHHs: CBOOOTHOTO
MAJICHHSI C TIOMOIIbI0 00OPOTHOTO MAasiITHHKA.

JlaGopatopHas pabora. I3mMepeHne CKOpoCTH 3ByKa B BO3ayXe. /
H3yuyenne KkojiebaHnii CTPYHEL

JlaboparopHas paboTa. 3amura J1a00paTOPHBIX PabOT.

JlaboparopHas paboTa. 3amura J1a00paTOPHBIX PadOT.

[Tpaktuyeckoe 3ansrue. KonebaTenbHble MPOLIECCHI.

[TpakTrueckoe 3ansTue. BomHOBBIE TPOLIECCHI.

[TpakTrueckoe 3aHsATHE. DIEKTPOMArHUTHbIE BOJIHBI.

NIDNIDNIDNIDN

3amanus A CaMOCTOSITEIIEHON pabOThI, B TOM YUCIIC BHITIOJTHCHHE
Brimonaenue nomarniHeit padbotsr (Tectsl B IK),

[ToaroToBka K 3amuTe J1abOpaTOPHBIX padoOT.

Perenrie vHAMBUAYANbHBIX 33/1a4.

IToaroroBka K KOJUIOKBUYMY.

BosHoBasi 1 KBAHTOBAas ONTHKA

30

Jlexuus. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTb CBETOBBIX BOJIH.
WnTepdepenius cera. MeToapl Habt01eHNs UHTEPDEPEHITNH
ceta. IHTepdepeHys cBeTa B TOHKMX IUIeHKaX. [I[pumenenue
uHTepdepeniuu csera. Judpakuus csera. [lpunnun I'roiirexca-
Openena. Merog 308 Openens. IIpsamonuHeliHoe pacnpocTpaHeHUE
ceera. udpakuus Opaynrodepa Ha oTHOH IIENU U HA
JudpakunoHHOM pemerke. J(udpaxius Ha TpOCTPaHCTBEHHOM
penietke. 3akod Bynbha-bperra.

Jlexuus. EcrecTBeHHBIN U MOASPU30BaHHBIN CBET. 3akoHbl Mantoca
u bprocrepa. JIBoiiHoe nydenpenomienune. [lonsipuzanmontbie
MPU3MBI ¥ IOJISIPOUIBL. BpallleHre 10CKOCTH MOJSpU3alUu.
HckyccTBeHHas onTrdeckas anu3orponus. Jlucrnepcus ceera.
HopmanbHas u aHomalibHasi Aucnepcus. DJIEKTPOHHAs TEOPHs
nucnepcuu ceera. [lornmomenue u paccestnue cseta. 3akoH byrepa.
dopmyna Tomcona. IIseT Heba u 3apu.

Jlexuus. TemtoBoe U3nydeHne U €ro XapakTEPUCTHKU. 3aKOH
Kupxroga. 3akonsl Crepana-bonbimana u cmemenust Buna.
®opmyinsl Panes-Jxunca u [Imanka. ['unoresa [1nanka.
OnTuueckast nupomeTpusi. TemnnoBble HICTOYHUKY cBeTa. Bubl
doToanexkrpuueckoro ddexra. 3akoHsl BHEMHETO GoTodrddexra.
YpaBHenue DitHinTeitHa 115 BHEIIHETo (hoTodddekra.
OKcIepUMEHTAIbHOE OATBEP)KICHUE KBAHTOBBIX CBOWCTB CBETA.
[Tpumenenue poro3ddexra. Macca u ummynsc Gporona. Jlainenue
CBETA.
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Jlexums. Moaenu atoma Tomcona u Pesepdopaa. CriekTpsl
usnydeHus: atoMoB. [Toctynatel bopa. CranimoHapHbie OpOUTHL.
KBanTtoBanue MOMEHTa UMITYJIbCa U SHEPTUH JIEKTPOHA B aTOME.
CrekTphl aToMa BOJIOPO/Ia U BOJIOPOAOIOI00HBIX HOHOB. OMBITHI
Dpanka-I'epra. Dopmynna banremepa. Cepuanbable GOPMYIIBL.

JlaboparopHuas padota. Konbiia HetoToHa. / MI3yueHue siBineHus
IUdpaKIHN.

JlaboparopHuas pabota. Caxapumerp. / [Tonsipuzanus cBera. /
CHeKkTpaJbHBIN ammapar.

JlaboparopHas paboTa. 3amura J1abopaTOPHBIX padoT.

JlabGopaTtopHnast padota. Onpezenenre TeMnepaTypbl HUTH JaMIIbl
HaKaJIMBaHUSI ONTHYECKUM nupomeTpoM. / [IpoBepka 3akoHa
Credana-boapiMmana.

N

JlaboparopHas paboTa. 3amura J1a00paTOPHBIX PadOT.

JlaboparopHas padota. 3yduenue BHenHero porodddexra.

JlaGopaTopHas pabota. 3ammura 1a00paTOPHBIX padoT.

IIpakTrueckoe 3aHsaTue. BosHOBas ONTHKA.

IIpakTrnueckoe 3ansatue. KBaHtoas onruka.

NIDNIDNIDNIDN

3agaHus Ui CaMOCTOSITENIbHONW pabOThl, B TOM YHCIIE BBIIIOJIHEHUE
Boinonnenue nomainei padotsl (Tectsl B OK),

[ToaroToBka Kk 3amure J1abOpaTOpHBIX padoT.

Pemenne nuauBUyanbHbIX 3a/1a4.

[ToAroTOBKa K KOJJIOKBUYMY.

9J1eMeHThI KBAHTOBOI MeXaHUKH. DU3HKa aTOMHOI0 sApa u
JIEMCHTAPHbIX YaCTHIL

16

Jlexuus. KopryckynspHo-BoaHOBOM nyanusM. ['unoresa Jlyun ne
bpoiinsa. OnsiT J[3BHCcOHA - [[kepmepa. Bonnel ne bpoiins u ux
CBOMCTBA.

CootHomenus: HeonpeneneHHoctel I eitzen6epra. O0bsicHeHNEe
COOTHOUIEHUH HEONPEIEICHHOCTEN C BOJTHOBOUM TOYKHU 3PEHHUS.
I'paHHLIBI TPUMEHUMOCTH KJIACCUYECKON MEXaHUKU. BonHoBas
(GYHKIMS U ee CTaTUCTUYECKUH cMbIci. BpemenHoe u
cranuoHapHoe ypasHeHus lllpenunrepa. [Ipumenenre ypaBHeHUS
[IIpenuHrepa K 4acTUlle B «IOTEHIIUAIBHOM siIME» C OECKOHEUHO
BBICOKMMH CTEHKAMHU.

Jlexuus. [loHaTue o «moTeHMAIBHOM Oapbepe» U «TYHHEIbHOM
s dexTe». JIMHEHHBIH rapMOHUYECKUH OCHIIUISATOP B KBAHTOBOI
¢buznke. DHeprus HyneBbIX Kojebanuil. [IpumMenenue ypaBHeHUs
[IIpequHrepa K aTOMy BOJOPOIa B HOPMAJIBHOM COCTOSIHUU.
KBanToBsie uncia. [IpaBmna or6opa. Onwite LllTepua — I'epiaxa.
CnuH snexktpona. CnMHOBOE KBaHTOBOE uncio. [IpuHnun 3anpera
ITaymn. PactipeneneHie 3ieKTPOHOB B aTOME.

Jlexuus. XapakrepucTrka aTOMHOrO sapa. Monenu saep. Mozenb
anpa o MBanenko-I'eitzendepry. XapakTepucTUKH HYKJIOHOB.
N3oronsl. Hevitpuno. Ilo3utpoH. fnepHblie cuibl. Bzaumonencraue
HYKJIOHOB. JledeKkT Macchl. DHEprus CBSI3U sapa. Y CTOWIMBOCTh
anep. PagroaktuBHOCTE. ECTECTBEHHAs U UCKYCCTBEHHAS
pPazMoOaKTUBHOCTG. 3aKOH PalMOAKTUBHOIO pacnaja.
3aKOHOMEPHOCTH U MPOUCXOXKIEHHE anb(da - u Oera-pacmnaa.
DJIeMeHTapHbIE YaCTHULIbl. 3aKOHBI COXPAHEHUS 3apSI0B.
AHTnyactulbl. B3aumHas npeBpamaeMocTb 31€MEHTapHbIX
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YACTHII.

Jlexuus. DnemMeHTapHbIe YacTULbL. fipa aTOMOB. ATOMBI. 2
Mounekynsl. ["a3bl, KuaKOCTH, TIIa3Ma, TBEpAbIe Tena. [ImaneTs.
3Be3nbl. CoBpeMeHHast pusnueckas kapTuHa Mupa. Mepapxus
CTPYKTYp MaTepuu. PyHIaMeHTaIbHbIC B3aHMOJICHCTBUSL.

[TpakTyeckoe 3aHsTHE. DIIEMEHTHI (PU3UKH aTOMHOTO S1pa U 2
9JIEMEHTAPHBIX YaCTHUIL.

3agaHus U1 CAaMOCTOSTENIbHON PabOThI, B TOM YHCIIE BBHITIOJIHEHUE
Brimonaenue nomarniHeit padbotsl (Tectsl B JK),

Penienne nHIMBUAYaTIBHBIX 3a/1a4.

[ToaroTOBKa K KOJJIOKBHYMY. 6

Wuas koHTaKTHas padora: 0

Pasnen 5. METOJMYECKUE VKA3AHHUSI JUISI OBVYAIOLIMXCS TIO OCBOEHMIO
JIACHUTUIMHBI

N3yuenne pucuuniauasl OU3NUKA pekomeHayercs HauaTh C O3HAKOMIIEHHA C pabodeit
POrpaMMOii, ee CTPYKTYpOil M coAepaHHeM pa3/ieloB. YUeOHbI MaTepHual CTPYKTYypHUpPOBaH,
W3y4€HUE  JUCLUMIUIMHBI  OCYIIECTBIISIETCSS B TEMAaTHUYECKOW  IOCJIEI0BaTEIbHOCTH.
3aHATHSA JIEKIMOHHOI0 THIIA JAIOT CHUCTeMaTu3upoBaHHbIe 3HaHMs 10 auctuiuHe OU3UKA,
KOHLEHTPUPYIOT BHUMaHUE Ha HauboJiee CIO0KHBIX U Ba)XKHBIX Bompocax. Bo BpeMs JEKIMOHHBIX
3aHATUI PEKOMEH/IyeTCsl BECTH KOHCIIEKTHPOBaHUE y4eOHOro MaTepraia; oopamars BHUIMaHUE Ha
GOpMYyIUPOBKM U KaTEropuH, pacKpbIBAIOIIME CYTh MPOOJIEMBbI, SBICHUS WM TpoIecca;
3a(pUKCUPOBATH BHIBOJIBI U IPAKTUUYECKUE PEKOMEHIAIIIH.

N3yueHune AMCUUIUIMHBI BKIIOYAET BBIIOJHEHHE J1aO0OpaToOpHBIX paboT. [loaroToBka kK 3aHsATHIM
JIa00OPATOPHOr0 TUMA BKJIIOYAET BBIOJIHEHUE 3a/1aHUH, CBA3aHHBIX C UCIOJb30BaHUEM Yy4eOHOTO
U HAy4dyHOro o0OOpyAOBaHMS (TEXHUYECKUX TPUOOPOB, YCTPOWCTB U Jp.), € (PU3HMUECKUM
MOJIEJTMPOBAHUEM, IIPOBEJCHUEM OIBITOB, SKCIIEPUMEHTOB U Mp. (OCBOCHHUE (PaKTUUECKUX 3HAHUI,
JIOBEJICHNE ux 110 YPOBHS KOMIIETEHIINN — «BIIAJIETHY).
ITonroroBka K 3aHATHSAM CEMHHAPCKOI0 THIIA BK/IIOYAEeT O3HAKOMIIEHHE C IIJIAHOM
IPAKTUYECKOTO 3aHATHSA; paboTy € KOHCIEKTOM JIEKLUH, BBIMOJIHEHHE JOMAIIHEro 3a/JaHus,
pabory ¢ yueOHONH M y4yeOHO-METOJWYECKOW JIUTEepaTypoil, HAy4YHBIMU H3JIaHUAMH U
AJIEKTPOHHBIMU 00pa30BaTEIbHBIMU PECypcaMM, PEKOMEHIOBaHHBIMU paboueil mporpaMmoi
IUCHUNIINHEBI DOU3UKA.
CopnepxaHue caMOCTOSTENbHOI PadoThl omnpenensercs padodel NporpaMMmoN JUCHMILIMHBI
OU3UKA, oOLEHOYHBIMM U METOJMYECKUMH MaTepuajamH, 3aJaHUsIMH UM yKa3aHUSMU
npenogasarens. CamocTtostenpHas paboTa MOXKET OCYIIECTBIATBCS B ayJUTOPHOM H
BHEAYAUTOpHOU (opmax. DPPEeKTUBHBIM CPEICTBOM OCYLIECTBICHHUS CAMOCTOSTENILHOW pabOThI
SBIISIETCA  DJIEKTPOHHass MH(GOpPMAIMOHHO-00pazoBaTeNbHas CcpeJa YHUBEPCUTETa, KOTopas
obOecrieunBaeT JOCTYNl K oOpa3oBaTeabHOM mporpamme, pabouell mnporpamMme AUCHUILIAHBI
OU3UKA, k >71eKTpOHHBIM OUOIHOTEYHBIM CHCTEMaM, NpOo(ecCHOHATbHBIM 0a3aM JaHHBIX U
UH(POPMALIMOHHBIM CIPaBOYHBIM CHCTEMaM.
[TepuonuuHOCTh MpOBEACHUS, (HOPMBI TEKYILEI0 KOHTPOJS YCIIEBAEMOCTH, CHUCTEMa OLEHUBAHMUS
X0Jla OCBOEHHUS ITUCIHIUIMH MpeJcTaBieHbl B paboueid mporpamme. DopMoil mpoMeKyTOUHOM
arrectanuu no aucuuiumae GU3UKA asnsercs DK3AMEH Bo Bropom cemectpe u 3SAYET BPK
B TPETHEM CEMECTPE.

Paznen 6. MATEPHUAJIBHO-TEXHUYECKOE " YYEBHO-METONMYECKOE
OBECIIEYEHHUE JUCHUIUINHBI

6.1. YueOHO-MeTOIMYECKOE 00ecIIeUeHE
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[DnexkTpoHHEIH pecype] : yuebHoe mocobue : B 3 Tomax. T. 2
: DnexktpuuectBo. Konebanus u BosHbl. BonHoBas onTuka. 7-
e U311, crep., 2022. - 468 ¢. ISBN 978-5-8114-9096-7.

https://e.lanbook.com/book/1
84164




CapenbeB, Urops  BmagmmupoBuu.  Kypc — usuku
[DnexkTpoHHEI pecype] : yueOHoe mocobue : B 3 Tomax. T. 3
: KBanTtoBast ontuka. AtomHas ¢usnka. OuU3nKka TBEPAOTO

tena. dusuka aTOMHOro sA1pa M 3NEMEHTApPHbIX YaCTUL. 8-
U3/, cTep., 2023. - 308 c. ISBN 978-5-8114-4254-6.

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

02249

CasenbeB, Uropp BnagumupoBuu. Kypc oOmeit ¢usmnku
[DnexTpoHHbIl pecypc] : yueOHOoe mocobue : B 3 Tomax. T. 1
: Mexanuka. Monekynsipaas ¢pusuka. 19-e uzn., crep., 2022. -
432 c. ISBN 978-5-507-48093-7.

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

41150

10.

Tpodumona, Taucuss VMBanoBHa. Kypc ¢usuku [Tekcr]
[yueOHOE nocobue IE| WH)XCHEPHO-TEXHUYCCKHX
cnenransHocteid By3oB] / T. U. Tpodumona. 22-e u3., crep.
Mocksa: Akanemusi, 2016. - 557, [1] c. ISBN 978-5-4468-
2840-1. Dx3emmusapsl: Bcero 80.
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OJIEKTPOHHBIE OGPA3OBATEJIBHBIE PECYPCBI

1.

Hayunas snextponnas 6ubanorexka eLIBRARY.RU

http://elibrary.ru

2.

Hayunas snekrponnas 6ubnuoreka «KubepneHuHKa»

http://cyberleninka.ru

6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE 00ecrieueHue

NoNe

/o

Aymutopuu 1715 ipoBe- | [lepedeHb OCHOBHOTO 000pyIOBaHHS
JeHUS YIeOHBIX 3aHSITHHA,
CaMOCTOSITEIILHOU Pabo-
ThI U TIPOBEJICHUS TOCY-
JapCTBEHHOM UTOTOBOM

aTrecrainuu

IIporpammuoe
obecrnieueHue

209 (1) KOMIUJIEKT  IIPUSOPOB

Ycranoska TS

(1,

HUCCIcaJ0BaHUsA

TEIIOEMKOCTH TBepAoro Ttena (1),
VYcraHoBka A1 ONPEN.OTHOILEHUS
TETIOEMK. BO3/yXa npu
MOCTOSIH.JIABIICHUH W TIOCTOSIHHOM
oobéme (1), YcraHoBka 1abopatopHas
"Mammuaa Ateyma" OM 11 (1),
VYcranoBka naboparopHas "MasTHUK
Maxkcgemna" ®M 12 (1), YcraHnoBka
nabopatopHas "MastHuk OOGepOeka"
OM 14 (1), Kommiekr yuyeOHOMH
mebenu (1)

Microsoft Windows
Enterprise, Microsoft
Office Standard, AreHT
Dr.Web, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommekt 10
IJi1 p€IICHUA OCHOBHBIX
IIOJB30BAaTCIBCKUX 3aaay,
BupryanbHblii IpakTUKYM
no ¢usuke ans BY3oB (B
2 4acTaX)

216 (1)

Monutop 19" ViewSonic TFT 19"
VA916 (1), IIK S404,2 400W/Intel

Core i3 540/knaB.,MBIIIb,MOHHUT. 21,5"
VA2248-LED (17)

Microsoft Windows
Enterprise, Microsoft
Office Standard, AreHTt
Dr.Web, Microsoft
Access, Microsoft Visio
Professional, = Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiexr 10
1 p€IICHUS OCHOBHBIX
IIOJB30BAaTCIBCKUX 3aaay,
BupTyanbHblil pakTUKYM
no ¢usuke ans BY308B (B




2 4acTsx)

3. 219 () Hocka aymauropnas 1000 * 1700 (1),|Microsoft Windows
KOMIUIEKT TIIPUB.APUOH (1),|Enterprise, Microsoft
VcranoBka ®IIB-05-3-[Office Standard, Arenr
4"OnpenencHue noctositHHOM | Dr.Web, Microsoft
mudpakiuonnoir  pemerku"  (2),|Access, Microsoft Visio
YcraHoBka ®I1B-05-4-1 musi|Professional,  Microsoft
HOJTY4CHHSI u uccienosanus|Project Professional,
MOJISAPU30BAHHOTO cera" (1),|Microsoft Visual Studio
Kommnekt yue6HO#i Mebenn (1) Enterprise, Kommutext 110

JUI PEUICHUs] OCHOBHBIX
MOJIb30BATEIBCKUX 3ajad,
BupTtyanbHbiil mpakTUKyM
o ¢usuke mist BY30B (B
2 4acTiaX)

4. 212 (1) BOJIbLTMETP VYHUBEPCAJI (1),|Microsoft Windows
Jlabopatopuass ~ ycranoBka "Moct|Enterprise, Microsoft
Yurcrona"  UE302030-230  (2),|Office Standard, Arent
Komrutekt yaebnoit mebenu (1) Dr.Web, Microsoft

Access, Microsoft Visio
Professional,  Microsoft
Project Professional,

Microsoft Visual Studio
Enterprise, Kommurext 10
JUIsl PELIECHUs OCHOBHBIX
IIOJIB30BATEIbCKUX 3a/1ad,
BuptyanbHblil TpakTUKYM
no ¢usuke 111 BY3oB (B
2 4acTsX)

Pazpnen 7. ®OPMbI KOHTPOJIAA OCBOEHUA AUCHUIIMHBL ®OHJ[ OLEHOYHBIX

CPEJICTB

KpI/ITCpI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaIpaBJICHEI HaA:
- YCBOCHHUC TCOPCTUUCCKOTO MaTCpHrajia (06’beM 3HaHHI>i, FJ'IY6I/IHa YCBOGHI/IH), npeaAyCMOTPECHHOT'O

paboueil mporpamMmoit;

- YMEHHE u3JaraTb MaTepuan (Y4eTKOCTh, TPaMOTHOCTb H3IIOKEHHUS Marepuaia, TOYHOCTh U
MOJTHOTA BOCITPOU3BEICHUS YIeOHOTO MaTepHraa);
- YMEHHE MPUMEHATh TEOPETUUECKUE 3HAHUS MPU PEUICHUH MPAKTUIECKUX 3aJaHUM.
IIIxana OIICHUBAHMIA IMPEACTABIICHA HUXKCE.

YpoBeHb
c(hOpMUPOBAHHOCTH [Mkana
Kpurepuu oniennBanus
3JIEMEHTOB OIICHUBAHMUSI
KOMIIETEHIINHT
[Toporossiii OOyuaromuiics WMeeT 3HAaHUS OCHOBHOTO Marepwana,| yJaoBIleT-
YPOBCHb MIpoABJIACT YMCHHC JIOTUYHO €ro una3jaratb, HO MOXET| BOPHUTCIBHO
JOMyCKaTh ~ HETOYHOCTM B UBJIOKEHUM  MaTepuaia,
HEJOCTAaTOYHO TpaBUJIbHBIE (OPMYIUPOBKH, HCIIBITHIBAET
3aTPYAHCHUA B BBIIIOJIHCHUHA MTPAKTUYCCKUX 3aﬂaHHI>'I.
[IpomBunyThii  |OOyuaromuiicsi TBEPAO 3HAET NPOTPAMMHBIM MaTepHal,| XOpPOIIo
YPOBEHD HM3jIaraeT €ro rpaMOTHO M II0 CYIIECTBY, HE HOIIYCKaer
CYLIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BOIPOC, MPABUIHHO




MPUMEHSIET TEOPEeTUYECKHE TOJOKEHUS TpU PEIIeHUU
MPAKTUYECKUX BOIPOCOB M 3ajad, BIAACET HEOOXOIMMBIMHU
HABbIKAMU M MPUEMaMH UX BBINOJTHEHUS

Bricokuii ypoBenp |OOyuarommuiicsi riryOOKO W TNPOYHO YCBOWJ MPOTPAMMHBIM|  OTIMYHO
MaTepuaj, TPaMOTHO U JIOTMYECKH CTPOMHO €ro H3Jaraer,
JIAeT UCYEPIIBIBAIOLINE OTBETHI HA IIOCTABJICHHBIE BOIPOCHL. B
OTBETE TECHO YBSA3BIBACTCS TEOPUSA C IPAKTUKOW, IIPU 3TOM
oOyJarolmuiicss He  3aTpyAHAETCS C  OTBETOM  IIpH
BUJIOM3MEHEHUH  3a/laHusi, CBOOOJHO  CIIpaBiIsieTCsl  C
3aJlayaMy, BOIPOCAMHM M JPYTMMHU BUJAMU IIPUMEHEHUs
3HaHUH, T1OKa3bIlBa€T 3HAKOMCTBO C MOHOrpaduueckon
JIUTEPaTypol, NEPUOJUYECKUMH U3JAHUSAMH, IIPABUIBHO
O00OCHOBBIBACT NPUHATBHIE pELIEHHs, CBOOOJHO BIAAEET
Pa3HOCTOPOHHMMM  HAaBBIKAMM, IIPUEMAMHU  BBINOJHEHUS
IIPAKTUYECKUX pabOT

7.1. Texymiuii KOHTPOJIb YCIIEBAEMOCTHU

Texymuii KOHTPOJIb YCHEBAEMOCTU OOecreuyuBaeT OLCHHMBAHHE XO0/la OCBOEHUS JUCIUILIMHBI
(MozyJIsl) U MPOU3BOAMUTCS C IPUMEHEHUEM TEXHOJIOIMU PEHTUHIOBOTO KOHTPOJIS B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOW AMCHUIUIMHBL. [lOpSAOK COCTaBIEHMS TEXHOJIOIMYECKOW KapThl U
QITOPUTM  TPOBEJEHHUs HpPOLENypbl OLEHUBAHHUA BUAOB JIEATEIBHOCTH  OOydaroIuxcs,
HANpaBJICHHBIX HAa OCBOCHHWE 3HAHWH, yYMEHHWH, HAaBBHIKOB ¥/ WM ONbBITa JAEATEIBHOCTH, IO
HaKOIUTEJIbHOW cucTeMe B Oamiax ycTaHaBiMBaercsl nojoxenueM o cucreme PUTM B ®I'BOY
BO JII'TY»

7.2. [IpoMexyTO4Has aTTECTAIHSI 00YJIAIOIIUXCS
[IpomexxyTouHas aTrecTanys 00ydJaroIUXCsl HAMpaBlieHa HAa OLICHUBAaHUE PE3YJIbTATOB OO0YUECHHS
MO TUCIUIUIMHE (MOYJII0) M POBOJUTCS C UCIONb30BaHNEM (DOHJIOB OLIEHOYHBIX CPEJICTB.

[TpuMepbl THUMOBBIX KOHTPOJBHBIX 3aaHWi W3 ©0a3bl (OHAA OIEHOYHBIX CPEACTB IO
00pa30BaTeNIbHOI MporpamMmme.

JIeMOHCTPAIMOHHBIA BAPDUAHT

1. Onbitol ®Papagena. fABneHne INEKTPOMArHUTHOM MHAYKUMKU. 3akoH @Papagena. [Mpasuno
JNleHua (noporosbliii yposeHs). Mpounntoctpupyitte npasuno JleHua npumepamu. Kakosa npupoga 3.4.C.
3/IEKTPOMArHUTHOM MHAYKUUKU? (NpoasuHyTbI ypoBeHb). MOKaxKuTe, 4tTo 3aKoH Papages ectb caepcresme
3aKOHa COXpaHEeHUA SHEepPrum (BbICOKMIN YPOBEHD).

2. UHTepdepeHumna ceBeta. YCnoBMA MaKCMMyma WM MUHUMYMA npu  uMHTepdepeHumun. OnbiT
KOHra (noporoBbiit  ypoBeHb). ByayT An oTanMyatbcA UHTepdepeHUUOHHble KAPTUHbI OT ABYX Y3KMUX
62113K0 NeXalmnX napannenbHbIX Wenei Npu ocBewweHUn UX MOHOXPOMATUYECKUM U 6enbiMm CBETOM?
Mouemy? (npoasuHyTbi yposeHb). KaK nsmeHuTca nHtepdepeHLMoHHaA KapTuHa B onbite KOHra, ecau 3ty
cUCTemMy NOMECTUTb B BOAY? (BbICOKMIA YPOBEHD).

3. MpakTnyeckoe 3agaHue no teme «BHewHu potoadpdeKkr».

Moporosbiii ypoBeHb. [/1MHa BOJHbI CBETa, COOTBETCTBYHOLLEN KpacHOW rpaHuue ¢oToaddeKTa, A/1a HEKOToporo
MmeTanna Ao = 275 HmM. HalT MUHMMabHYIO 3Hepruto E ¢OoToHa, Bbi3biBatoLiero ¢otoaddekr.

NpoaBUHYTLIM ypoBeHb. HaliTu nocToAaHHYyto MnaHKa h, ecnm M3BECTHO, YTO 3/1EKTPOHbI, BblpbiBaeMble U3 MeTasna
CBETOM C yacToToMv: = 2,2 10% [y, NONHOCTbIO 3a4ePXKUBAOTCA Pa3HOCTbIO NoTeHuManos Us = 6,6 B, BbipblBaemble
CBETOM C 4acToTol vz = 4,6 10%°Iy — pa3HocTbio noteHumanos Uz = 16,5 B.

BbiCOKUIA ypoOBEHb. B Ta6;w|u,e npueeneHbl pe3ynbTaTbl M3MepeHI/Il2 ¢)0TOTOKa OT NO4aBaAeMOro HanpAaXeHna mexay
KaTogom M aHOAOM MNpU ABYX PACCTOAHUAX PaACNO/IOXKEHUA UCTOYHUKA CBETa OT d)OTOI-)I'IEMEHTa. Mcnonb3ya atu




AaHHble, 1) nocTpoiTe Ha oAHOM rpaduKe BOJIbT-aMMNEPHbIE XaPaKTEPUCTUKU GOTO3NeMeHTa npu  ABYX
ocseleHHOCTAX GoToKaToAa; 2) HanauTe M3 rpadmka TOK HacCbIWeHUA; 3) paccumTanTe KOAMYECTBO 3/1IEKTPOHOB,
JOCTUrAlOWMX aHO4a NpW TOKe HacblweHun; 4) caenaiiTe BbIBOAblI MO MOJYYEHHbIM pe3y/ibTaTaM, OMMPAAcb Ha
3aKOHbI BHeWwHero ¢oTtoadpdpeKra

[TepeueHs BOMPOCOB I MTPOBEICHUS TIPOMEKYTOUHON aTTeCTalluU
BOMPOCbHI K 9K3AMEHY

Pasaen «MexaHuKa»

1. MexaHuKa, paszenibl MexaHUKN. BUapl mexaHuyeckoro asuxKeHusa. MaTepuanbHas TouKa, abcontoTHO
TBEpLoe Teno. Cuctema oTcyeTa. TpaekTopus, NyTb, NepemeLleHme.

2. MocTynaTtenibHOe ABUXKeHWe. BeKTop cpegHen ckopocTu. MrHoBeHHas CKopocTb. CpeaHssA nyTeBas CKOPOCTb.
3. CpegHee yckopeHune. MrHoBeHHOe yCKOopeHue. BEKTOp NOSIHOTO YCKOPEHMA U ero CoCcTaBadAoLWwme.

4. IBuskeHMe maTepuanbHOM TOYKM MO OKPYKHOCTU. Yro/l MoBOPOTA, Yr/1I0Bas CKOPOCTb, YI/IOBOE YCKOPEHMUe.

5. CBA3b YINOBbIX U IMHENHbIX BEJIUUYMH.

6. MepBbili 3aKOH HbtoTOHA. MIHEpLUMA/IbHbBIE CUCTEMbI OTCUeTa. [TOHATUE MHEPTHOM U rPaBUTALLMOHHOM Macc.

7. NMoHATHe cnnbl. BTOpOVI 3aKOH HbloTOHa. MMI'IYI'II:C Te/1a U UMNYIbC CUNbI. 3aKOH M3MeHeHUA nmnynbca
Tena. ypaBHEHME ABUXKXEHUA B AUHAMUKE.

8. B3aumopeictaue Ten. TpeTuii 3akoH HbtoToHa. UMnynbe cucTembl Tesl. 3aKOHbl UBMEHEHUA U COXPAHEHUSA
MMMY1bCa MEXAaHUYECKOW CUCTEMDI.

9. LleHTp macc. YpaBHeHMEe ABMKEHMA LLeHTPaA Macc.

10. MoHATHe paboTbl. PaboTa NOCTOAHHOM U NepPeMeHHOM CU/bl. MOLLHOCTb.

11. MoHATME 3Heprum B mexaHuKe. KnHetnyeckas sHeprmsa.

12. KoHcepBaTMBHbIE U AuCCMNATMBHBIE Cunbl. Mprumepsl.

13. MNoTeHuManbHas aHeprus. CBsA3b MeXKAy NOTEHLUNANbHOW SHEPTMEN U CUION.

14. NonHaa mexaHMYecKas sHeprus. 3aKoHbl USMEHEHUS U COXPaAHEHWS NMOSTHON MeXaHUUYECKON SHEPTUM.

15. ImHaMuKa BpaLLaTeNbHOro ABuXKeHUA. MOMEHT UHepLMM MaTepmnanbHON TOUKM, CUCTEMbI MaTepPUabHbIX
ToueK, Tena. Teopema LLTelHepa.

16. KuHeTMuecKkas 3Heprua Bpauwaloweroca Tena. KuHeTMYecKasa 3Heprua Tena, Y4yacTBYHOLWEro BO
BpaLLaTebHO-MOCTyNaTeIbHOM ABUMXKEHUN.

17. MOMEHTbI CUAbl OTHOCUTE/NIbHO TOYKM M OTHOCUTENbHO Ocu. PaboTa npn BpawaTe/IbHOM ABUXKEHUMN.
OcHoBHOe ypaBHEHNE OUHAMUKU BPALWATE/NIbHOTO ABUXKEHUA.

18. MomeHTbI nmnynbca MaTepmaanon TOYKN OTHOCUTENIbHO TOYKU U OTHOCUTENbHO OCU. MOMEHT mmnynbca
Tesla OTHOCUTENIbHO OCU. 3aKOH COXpPaHeHNA MOMeHTa MMMNyNbCa U ero NnpuMmeHeHue.

19. faBneHue B }MUAKOCTU U ra3e. 3akoHbl MNackana n Apxumeaa. YpasHeHUe Hepa3pbIBHOCTY.
20. YpaBHeHue bepHynan n cneactena ns Hero.

21.UHepumanbHble cucTeMbl oTcyeTa. MexaHMYeckuii NMpUHUMN OTHOCUTenbHoCTU. MpeobpasosaHus Manunes.
Kniaccnyeckunin 3aKoH CI0XKEHMS CKOPOCTeN.

22. Noctynatbl CTO. MNpeobpasosBaHusa JlopeHLua.



23. CnepctBuA w3 npeobpasoBaHuin JlopeHua: OAHOBPEMEHHOCTb COObITUIN, OAUTENbHOCTb WHTEPBA/OB
BPeMeHU, NOPEHLL0BO COKpaLleHune.

24. PensiTUBUCTCKMI MMMyAbC. YpPaBHEHME AMHAMUKM B PENATUBUCTCKOM MexaHuKe. MHBapWaHTHOCTb
YPaBHEHUA ABUNKEHWUA OTHOCMTEIbHO Npeobpa3oBaHuii JlopeHua.

25. MonHan aHeprus, sHeprus NOKOA U KMHETMYECKan SHeprus B peNaTUBUCTCKON MexaHUKe. 3aKOH
B3aMMOCBSI3M MacCbl ¥ SHEPTUW, EF0 NPUMEHEHNE.

Pasgen «MonekynsapHasa ¢pusmnka n TepmogmMHaMmUKa»

1. MonekynapHaa ¢pusmKa U TepMmoamHammKa. CTaTUCTUUECKMIA U TePMOAMHAMUYECKMIA METOAbI UCCNef0BaHNA
BewecTsa. TepMmoanHaMUYECKME NapameTpbl.

2. MipeanbHbIi ra3. 3aKoHbI MAeaNbHOrO rasa.

3. OcHoBHOe ypaBHeHMe MKT.

4. 3akoH MakcBenna o pacnpefeneHnn MoNeKyn NaeanbHOro rasa no CKOpoCcTAM
5. bapomeTpuyeckaa popmyna. PacnpeaeneHune bonbumaHa.

6. CpeiHee UNCNO CTONKHOBEHUI U CpeHAA AanHa cBoboaHoro npobera monekyn

7. ABNeHuns nepeHoca B TEPMOANHAMUYECKM HEPABHOBECHbIX CUCTeMax. TenaonposoaHocTb. Auddysus.
BA3KoCTb.

8. Yncno creneHen CBO60,CI,bI MONEeKybl. 3aKoH PaBHOMEPHOrO pacnpeaeneHna aHeprmm no cteneHAm CBO6OLI,bI
MONEeKyn. BHyTDEHHFIFI 3Heprmna naeanbHOro rasa.

9. Tennota 1 pabora. MNepBoe Hayano TeEpMOAMHAMUKM. [TPUMEHEHME NEPBOrO Havyana TePMOANHAMUKN K
Pa3NMYHbIM MpoLLeccam.

10. TennoemKocTb. YpaBHeHne Maiiepa. PU3nyeckmii CMbICN YHUBEPCANbHOM ra30BOM NOCTOSAHHOM.

11. AgnabaTnyeckuit npouecc. YpasHeHue lMNyaccoHa.

12. NonntponHble npoL,eccol.

13. Uukn. KN4 umkna. Obpatumble n HeobpaTumble npouecchl. Linkn KapHo.

14. SHTponuA. CTaTUCTMUYECKOE TOJIKOBAHME SHTpPONMKU. BTopoe Havyano TepmoanHaMmKK.

15. Cunbl M NOTEHLMaNbHAA SHEPrUA MEXMOJIEKYIAPHOTO B3aMMoAencTBusA. YpaBHeHne BaH-gep-Baasnbca.
16. N3oTepmbl BaH-aep-Baanbca. BHyTpeHHAA sHeprmua peanbHOro rasa.

17. ®asoBble nepexoabl BTOPOro poaa. Auarpamma coctosiHua. TpoiiHas Touka. YpaBHeHue. KnalinepoHa-
Knaysunyca.

Paspen «dneKkTpocTaTtuka. MoCTOAHHbIA TOK»

1. dnekTpusaums Ten TpeHuem. [MCKPEeTHOCTb 3apAA0B. DNEMEHTapHbIA 3apAd. 3aKOH COXpaHeHus
3/1eKTPMYECKOro 3apaja.

2. BsamopeincTeme aneKTpudeckmx 3apsagos. 3akoH KyioHa.

3. 3/18KTpOCTaTM‘-IeCKOE none. HaI'IpFI)KEHHOCTb 9/1EKTPOCTAaTUHECKOro nonAa. Mone ToueyHoro 3apAaga. anHLI,MI'l
cynepnosnummn aNeKTpoCTaTU4eCKoro nonA. Cunosble NMHUM 3/1EKTPOCTATUHECKOro NoaA.

4. TlOTOK BeKTOpa HaMNpPAXEeHHOCTU 3NeKTpocTaTMyeckoro nonda. Teopema Octporpaackoro-faycca pna
3/IeKTPUYECKOro NOJIA B BaKyyMe.

6. MpuMmeHeHne TeopeMbl Faycca K pacyeTy 3/1eKTPOCTaTUYECKUX MO/ei 3apasKeHHO 6eCKOHeYHOM NI0CKOCTH,



cdhepsbl, Wapa v UMANHAPA B BaKyyMme.

7. PaboTa no nepemeLleHnio TO4eYHOro 3apsaa B nosie To4eYyHoro 3apsga. Teopema O LMPKYAAUMM BeKTopa
HanpPAXeHHOCTM 3/1eKTPOCTaTUYECKOro NoA.

8. MNoTeHuMan aneKkTpocTaTmyeckoro nona. PasHocTb NOTeHUManNos.
9. CBA3b MeX Ay HaNPAXEeHHOCTbIO N NOTEHLMANIOM. SKBUNOTEHUMAbHbIE MOBEPXHOCTY.
10. Tunbl gManeKTpmKoB. MNonapmnsaumna AN3INEeKTPUKOB. HanpAaXKeHHOCTb NOAA B ANINEKTPUKE.

11. Teopema laycca ONA 3NeKTPOCTAaTUYECKOro MNONA B AU3EKTPUKe. YCN0BMA Ha rpaHuuLe pasgena AByx
OVN3NEeKTPUKOB.

12. TpoBOAHWMK B 3NEKTPOCTAaTUYECKOM MONE. DNEKTPOCTaTUYeCcKoe nose B MOJIOCTU  MNPOBOAHMKA.
DNeKTpOoCTaTUYeCKasa MHAYKUMA. DNEeKTPOCTaTMYeCKaa 3alumTa.

13. EMKOCTb YyeAMHEHHOro npoBoAHWMKa. KoHaeHcaTopbl. EMKocTb KoHaeHcaTopos. CoeauHeHue
KOH/EHCaToOpPOB.

14 JHeprma cUCTeMbl INEKTPUHECKMX 3aPAL0B. DHEPrUA 3apPAKEHHOTO NPOBOAHMKA M KOHAEHCAaTopa. dHeprua
aneKkTpuyeckoro nosa. O6bemHan NAOTHOCTb SHEPTUM.

15. SneKTprUUYECKU TOK. YCoBUSA cylLecTBoBaHMA. CMia U NIOTHOCTb TOKa.
16. CtopoHHue cunbl. 34C. HanparkeHwue.
17.3akoH Oma gnsi OAHOPOAHOM LEenu B MHTErpanbHou 1 auddepeHumansHon popme.

18. ConpoTrBaeHne NpoBoAHUKOB. CoeanHeHMe NPOBOAHUKOB. 3aBUCUMOCTb CONPOTUBAEHMSA NPOBOAHUKOB OT
TemnepaTtypbl. CBEPXNPOBOAUMOCTb.

19. PaboTa M MOLLHOCTb 3/IEKTPUYECKOTO TOKa. 3aKoH [xoyns - JleHua B MHTerpasbHol n guddepeHumanbHom
dopmax.

20. 3akoHbl OMa A1 HEeOAHOPOAHOrO yYacTKa LLenu 1 aas 3aMKHyTon uenu. Mpasuna Kupxroda.
BOMPOCHLI K BPK MO ANCUUNSTUHE
Paspen «MarHeTtuam»
1. MarHuTHOoe nosie. BeKTOp MarHUTHOW MHAYKUUWU. CUNOBbIE IMHUM MArHUTHOTO NOJIA.

2. MarHuTHoe nose NpoBOAHUKA € TOKOM. 3aKOH brno-Casapa-/lannaca. MpuHUmMn cynepnosmumm MarHMTHOro
nonsa.

3. [elicTBME MAarHUTHOrO MOt HAa NPOBOAHUKM € TOKOM. Cuia AMnepa.

4. encTBne MarHMTHOTO NoAsA Ha ABuKyLWmeca 3apsaabl. Cuna JlopeHua.

5. [BuxKeHune 3apaKeHHbIX YacTuL, B MarHUTHOM MoJie.

6. MOTOK BEKTOpa MarHUTHOM MHAYKUMK. Teopema laycca A8 MarHUTHOro Nons.

7. Teopema 0 UMPKYAALUM BEKTOPA MAarHUTHOM MHAYKLMKU B BaKyyme.

8. MarHuTHoe nose coneHomaa 1 Toponaa.

9. PaboTa no nepemeLLeH1to NPOBOAHMKA U KOHTYPA C TOKOM B MarHUTHOM MoJie.

10. OnbITbl ®apagen. ABNeHUE 3NeKTPOMArHUTHOM MHAYKLUMK. 3akoH Papages. MNpasuno JleHua.

11. AsneHne camonHaykumu. MotokocuenneHne. MHayKkTMBHOCTL. 3AC CaMOMHAYKUMN.



12. 3Heprua marHUTHoro nona. O6beMHan NAOTHOCTb SHEPTUMU MArHUTHOTO NOJS.
13. MarHuTHOe none B Belectse. MarHUTHOe NoJie aTOMOB U MOJIEKY.
14. Tunbl marHeTUKoB. [na-, napamarHeT1sm.

15. BeKTOp HamarHM4YeHHOCTU. HanpAXeHHOCTb MarHMTHoro nonda. MarHMTHasA BOCMPUMMUYMBOCTb M MarHUTHaA
NPOHULAEMOCTb.

16. 3aKOH NONHOrO TOKa ANA MAarHUTHOrO NMOAA B BELLECTBE.

17.0cHoBbl Teopun MaKcBenna Ana aNekTpomMarHMTHoro nons. YpasHeHus MakcBensa B UHTerpasbHol ¢opme.
Paspgen «KonebaHusa v BONIHbIN

1. KonebatenbHble npouecchbl. FapmMmoHMYecKne KoebaHns 1 UX XapaKTEPUCTUKM.

2. MexaHu4ecK1e rapMmoHnYeckme KonebaHusa. NapmoHuyeckuin ocumnnatop. MpyKUHHbIA, GU3NYECKUI U
MaTEMaTUYECKUIA MAATHUKN.

3. CBoboAHble rapMoOHMYecKme KonebaHus B KosiebaTebHOM KOHTYpe.

4. CnorKeHue rapMoHUYECKMX KonebaHnin 0AHOro HanpaBaeHUsa U OAMHAKOBOM YacTOoThI.
5. CnoxeHue AByx B3aMMHO NnepneHauKyAapHbIX KoebaHnin oAMHAKOBOM YacToTbl.

6. 3aTyxatowme KonebaHus. ABTokonebaHUsA. BbIHyKAeHHble KonebaHuA. Pe3oHaHc.

7. BonHbl. Mpupoaa 1 KnaccudmKaums BoaH. YpaBHeHWe berylueit BoNHbI. XapakTepucTuka BoaH. dasosas
CKOPOCTb BOJIHbI.

8. DNIeKTPOMarH1THbIEe BOJIHbI M UX CBOMCTBA. BekTop YMoBa-MoMHTUHTA.
Pa3pen «BonHoBaA 1 KBaHTOBaA ONTUKa»
1. UHTepdepeHLma cBeTa. YCNIOBUA MAaKCUMyMaA U MMHUMYMa Npu MHTepdepeHLmn. OnbIT FOHra.
2. Andpakumsa ceeTa. Ycnosus HabatogeHns guopakumn. MpuHumn MNonreHca-dpeHens.
3. MeTog 30H ®peHens. CeolicTBa 30H PpeHena. 30HHaA NNACTUHKA.
4. Andpakuuna ®payHrodepa Ha NIOCKON Wenn Npyu HOPMabHOM NaJeHum CBeTa.
5. Ondpakumna @payHropepa Ha gUdPaKLMOHHON peLLeTKe.
6. Ancnepcma ceeta. HopmanbHaa 1 aHOManbHaA gucnepcumsa.
7. Monapusauma ceeta.
8. TennoBoe 13y4eHMe 1 ero XxapakTepUCTMKN. ABCONOTHO YepHOoe Teno.
9. 3aKoH Kupxroda. PaBHOBECHOCTb TEMNOBOrO U3NyYeHU .
10. 3aKoHbl CTedaHa-bonbumaHa, cmelLeHMa BuHa.
11. ®opmynbl Penes-xuHca 1 MNnaHKa. N’Mnotesa o KBaHTOBOM NPUPOAE TEMNI0BOIO U3NYYEHUS.

12. Buabl potoaddekTa. 3akoHbl BHelwwHero ¢potoaddekTa. YpaBHeHMe INHLWITENHA ANA BHELIHErO
doToadoekrTa.

13. SHepruAa. Macca n MmnynbC CBETOBbIX KBAHTOB. [JaBneHune ceeTa.
14. Mogenn atoma TOMCOHa, NnaHeTapHas moaenb Pesepdopaa.

15. /InHenyaTbI cneKkTp atoma Bogopoaa. Cepun MlalimaHa, banbmepa, MaweHa, bpeketa, MyHAaa.



Ob6ob6uieHHas popmyna banbmepa.
16. ATom Bogopoga no bopy. NMoctynatel bopa. OnbIT PpaHKa n Nepua. CnekTp atoma Bogopoga no bopy.

Paspen «3nemeHTbI KBAaHTOBOW MeXaHUKU. PU3nMKa aTOMHOro AAPa U 3/1IeMEeHTApPHbIX 4acTul,. »

1. KopnyckynapHo-BonHOBOM Ayanusm. F'vnotesa Jlym ge bpoiina. OnbiT JasuccoHa - dxxepmepa. BonHbl

Ae bpoiina n ux ceoiicTea.

2. CooTHOLLEeHUs HeonpeaeneHHocTel lelizeHbepra. O6bACHEHUE COOTHOLLIEHUIA HeonpeaeneHHOCTEN C

BOJIHOBOW TOYKM 3peHuA. MpaHnLbl NPUMEHMMOCTH KNACCUYECKON MEXaHUKM.

3. BonHoBas ¢yHKUMSA M ee CTAaTUCTUYECKUW CMbICi. BpemeHHOe M CTauMOoHapHOe YpaBHEHUS
WpepuHrepa. TMpumeHeHne ypaBHeHua LUpeauHrepa K vacTuue B «NOTEHUMaNbHOU Ame»

6eCKOHEYHO BbICOKMMM CTEHKAMMU.

4. MoHATME O «MOoTeHUMasbHOM bapbepe» M «TyYHHeNbHOM 3ddekTe». JIMHEeNHbIN FapMOHUYECKUIA

OCUUNNATOP B KBAaHTOBOW GU3MKeE. IHEPTUA HYNEBLIX KONIeOAHUIA.

5. MpumeHeHne ypaBHeHus LUpeauHrepa K aTomy BOLOPOAA B HOPMaibHOM COCTOSIHMW. KBaHTOBble
yucna. Mpasuna otbopa. OnbiThl LTepHa — Mepnaxa. CNMH anekTpoHa. CNMHOBOE KBAHTOBOE YMCAO.

MpuHuMn 3anpeTa Mayau. PacnpegeneHne 3/1eKTPOHOB B aTOMe.

6. PeHTreHoBcKMe niyun. CRNOWHOM CNEKTP M ero rpaHuua. XapaKTepuUCTUYecKoe PeHTreHOBCKoe

nany4veHune. 3akoH Mo3an. CnoHTaHHOE U BbIHYXAEHHOe n3nyyeHue. Jlasepsbl.

7. XapaKTepuctMka aTomHoro sagpa. Mogenn agep. Mogenb agpa no WMeaHeHko-TeiizeHbepry.
XapaKTepucTnukM HyknoHos. WM3otonbl. HeltpuHo. Mo3uTpoH. ApepHble cuabl. B3aumopeinictaue

HYKNOHOB. [ledeKT maccbl. JHeprus cesasmn Agpa. YCTOMYMBOCTb ALep.

8. PagmnoaKktMBHOCTb. EcTecTBEeHHadA n MUCKYCCTBEHHAA PaANOaKTUBHOCTb. 3aKoH Paan0aKTUBHOIO pacnaja.
3aKOHOMepHOCTM M npoucxoxgeHune anbd)a - K 6eTa—pacna,u,a. 3HEMEHTaprIe YacTUubl. 3aKOHbI

COXpaHeHnA 3apAaao0s. AHTUYacTULbI. B3anmHan npespalaeMoCcTb 3/1eMEHTAPHbIX YaCTULL.

9. dnemeHTapHble YacTuubl. Agpa atomos. ATombl. Monekynbl. [a3bl, XMAKOCTU, NAA3Ma, TBEpAbIE Tena.
MnaHeTbl. 3Be3abl. CoBpemMeHHaa ¢u3MyecKas KapTMHA Mupa. WMepapxua CTPYKTYp MaTepum.

CDpr,ame HTa/ibHblE BSaMMO,D,El\;ICTB na.



