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ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusaMu ®I'OC BO HanpaieHus TOATOTOBKU
(cnermmanbHOCTH) 11.03.03 KOoHCTpyHpOBaHUE M TEXHOJIOTHUS AIEKTPOHHBIX CPEICTB

[TporpamMmmy cocTaBuIu:
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KaHJIMJaTa HayK
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Pabouas nporpammMa npoBepeHa u 3apeructpupoana B YMI] 12.03.2024 r.
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 |HMHIMKATOpa JOCTHKECHUS
KOMIETEHIIUU KOMIIETEHIIUH
1. VK-1 VYK-1.1 Bemonnser 3HAHMSA: 3HAET METO/Ibl IOMCKA HH(OpMaIK Ha
Cnocoben ITOMCK HEOOXOIMMOM JIJIsi |OCHOBE 3aKOHOB (DU3UKH ISl PEIICHUS
OCYIIECTBIISITh  |pELICHUS [TOCTABJIEHHOM |IIOCTAaBICHHBIX 3a1a4
TIOWCK, 3a1aud nHPOPMaLUH, eé |YMEHHsl: YMEET Ha OCHOBE 3aKOHOB (DM3UKH
KPUTHYECKHIA KPUTUYECKUI aHAIIN3, OCYILECTBIISATH IIOUCK HEOOXOIMMOM HH(OpMaIH
aHAJIN3 U CUHTE3 |00001EeHE U JUIA pELICHUS ITIOCTABJICHHBIX 3a1a4
uHoOpMaIMK,  |IpeacTaBiIeHHe Ha HABBIKU: UMEET HaBBIKA KPUTHUUECKOTO aHAIN3a,
[PUMEHSATh OCHOBE 3HAHUMH 000011IeHHS ¥ TIpeICTaBlIeHNs HHPOpMaIlUK Ha
CHUCTEMHBIN €CTCCTBCHHO-HAYYHBIX OCHOBE 3aKOHOB (DU3MKH [IPU PELICHUSA
MMOJXOJ JJIs1 JOUCIIUIIIIMH U IIOCTABJICHHBIX 3aJa4
pelieHus COBPEMEHHBIX
IIOCTaBJIEHHBIX |MH(GOPMALIMOHHBIX
3a1a4 TEXHOJIOTH
YK-1.2 3HAHUA: 3HACT IPAHULIBI IPUMEHUMOCTHA OCHOBHBIX
Cucrematusupyer ($u3HYECKUX 3aKOHOB U TEOPETHUUECKUX MOJIENEN IIpU
00HapyKEHHYIO pEILIEHNH IIOCTABICHHBIX 3a/1a4
UH(pOPMAILIHIO, YMEHHsI: YMEET aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh

MOJTyYEHHYIO U3 Pa3HBIX
HUCTOYHUKOB, B
COOTBETCTBUH C
TpeOOBaHUSIMU U
YCIIOBUSIMU 3371291

¥ 000011aTh pe3yabTaThl SKCIIEPUMEHTA IPU
PELICHUH TIOCTABJICHHBIX 3a7a4

HABBIKH: UMEET HABbIKH IIJIAHUPOBAHUS
DKCIIEPUMEHTA U OLIEHKH €r0 pe3yIbTaTOB; UMEET
HAaBBIKH IIPOBEJICHUS DKCIIEPUMEHTAIIBHBIX
UCCIIeIOBaHM B CBOeH MpodeccnoHanbHON
JIEATEIILHOCTH TP PELICHUH IIOCTABJICHHBIX 3a1a4

VYK-1.3 Beibupaer
ONTUMAaJIbHBIA BAPUAHT
peleHus 3aJaun,
apryMEHTUPYs CBOU
BBIOOp

3HAHUS: 3HAET TEOPETUUYECKUE U NPAKTUYECKUE
OCHOBBI IIPOBE/ICHUS HAyYHBIX HKCIIEPUMEHTOB B
($u3HKe; OCHOBHBIE METO/IbI MOJIETTUPOBAHUS
(u3HYECKUX MPOLIECCOB IIPU PEILICHUN
MOCTaBJIEHHBIX 337a4

yMeHHs1: yMeeT 0(OPMIIATh Pe3yJIbTaThl
IIPOBEJICHHOTO SKCIIEPUMEHTA; OIICHUBATh
MOTPEMIHOCTh U3MEPEHUI; UCIOIb30BaTh OCHOBHbIE
3aKOHBI €CTECTBEHHOHAYYHBIX JTUCLUIUIMH B
IpolLecce MIaHUPOBaHUS U MPOBEACHUS
(bu3NYECKOr0 SKCIIEpUMEHTA NPU PELICHUH
HABBIKH: UMEET HaBBIKU IPUMEHEHUS (PU3UUECKUX
3aKOHOB JJIsl PEIlIeHUs TUIOBBIX 33]1a4; UMEET
HABbIKU BBIBOJUTH (PU3NYECKUE 3aKOHBI,
yCTaHaBJIMBATh U IpauuecKy IpeaCcTaBIsATh
NPUYMHHO-CJIEICTBEHHYIO CBSI3b B (PU3MUECKUX
3aKOHAaxX




VK-1.4 PazpabaTsiBact
BAapHUAaHTBI pCHICHUA
pOoOJIEMHOM CUTYyaITH
Ha OCHOBE CHCTEMHOT'O
M0JIX0/1a M KPUTHYECKOTO
aHajin3a JOCTYIIHBIX

3HAHMSA: 3HACT BAPHAHTHI PELICHUs IPOOIEMHOMN
CUTYaIluH Ha OCHOBE 3aKOHOB (hM3UKHU

YMeHHsI: YMEET BHEJPUTh 3HAHUS 3aKOHOB (PU3UKU
JUIS peLIeHUs TPOOIEMHOM CUTYaIH

HABBIKH: UMEET HaBBbIKU HAXOKICHUS BApUAHTOB
pereHus MpoOJIEMHON CUTYallui Ha OCHOBE 3aKOHOB
bu3uKu

UCTOYHHUKOB
2. OIIK-1 OIIK-1.1 3naer 3HaAHMS: 3HaeT (PyHIaMEHTAIbHBIC 3aKOHBI TPUPOIHI,
Cnocoben dbyHIaMEHTAIBHBIC MIPUYMHHO-CJIEICTBEHHBIE CBS3U B (PU3NYECKUX
WCIIOJIb30BaTh  |3aKOHBI IPUPOJIBI U 3aKOHaxX, 00JIACTH UX IPUMEHUMOCTH, & TAKXKe
MTOJIOKCHUS, oCHOBHBIE (puzHyeckue U |pusnueckue 3pQeKTsl, Jekale B 0CHOBE pabOThI
3aKOHBI U MaTeMaTHYECKUE 3aKOHbBI |U3MEPUTEIBHBIX IPUOOPOB, CTATUCTUICCKUX

METOIbI METOJIOB O0OPa0OTKH TaHHBIX

€CTECTBCHHBIX YMEHHSsI: YMEET PUMEHATh (PyHIaMEHTaIbHBIE

HayK 3aKOHBI MPUPOJIBI, TPUINHHO-CIICICTBEHHBIC CBS3H B

MaTEeMaTUKH JJIs
pelieHus 3aaau
VHKEHEPHOM
JESITEIIbHOCTH

buznyecKux 3aK0Hax, 00JIaCTH UX MPUMEHUMOCTH, a
TaKke Guznueckue 3G GeKThl, JIeKaIMe B OCHOBE
paboThl U3MEPUTENIBHBIX TPUOOPOB, CTATUCTUUECKUX
METO/I0B 00paOOTKH JIAHHBIX MPU PEIICHUH 3a7a4
WHKXCHEPHOU NEeATEIbHOCTH

HABBIKH: UMEET HaBbIKU BHEJIPEHUS
(byHIaMEHTAIBHBIX 3aKOHOB ITPUPOJIBI U OCHOBHBIX
(u3HYECKUX 3aKOHOB IIPH PEIICHUH 3a]a4
WH)KEHEPHOU IS TeIbHOCTH

OIIK-1.2 YMmeer
MPUMEHSTh (pU3NUecKue
3aKOHBI 1 MATEMATHUYCCKHN
METO/bI JJIsSl pEHICHUS
3a/1a4 TEOPETUUECKOTO U
MPUKIIAJHOTO XapakTepa

3HAHHUS: 3HACT OCHOBHBIC (PM3MUCCKUEC 3aKOHBI,
HEOOXOUMBIE JJIs PEeIIeHUs 3a]a4 WHKEHEPHOU
JESITEIbHOCTH

YMEHHSI: YMEET pemaTh CTaHIapTHBIC
po(ecCHOHANTLHBIC 33J1a4H ¢ TPUMECHEHUEM
buznYecCKUX MOieNiell ¥ 3aKOHOB, a TAK)Ke MPUMEHSITh
CTaTHUCTUYECKUE METOIbI IS aHAIH3a
WHTEPIPETAIMH JaHHBIX

HABBIKH: UMEET HaBBIKU TPUMEHEHUS 3aKOHOB
GbU3HKY 1S pelieHus 3a/1a4 TeOPEeTUIECKOTO U
MIPHUKJIATHOTO XapaKTepa

OIIK-1.3 Bnangeer
HaBBIKAMH
WCIIOJIb30BaHUS 3HAHUIN
(GU3UKY 1 MaTeMaTUKHU
NP PELLICHUU
MPaKTUYECKHUX 3a/1a4

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

YMeEHusi: yMECT UCIIOJIb30BATh 3HAHU A (I)I/I3I/IKI/I npu
PCHICHUHN MMPAKTHYICCKUX 3a1a1 I/IH)KCHepHOI‘/’I
JCATCIIbHOCTH

HaABbIKU: UMCCT HaBBIKW BJIAACHUS TEXHUKOMN
OKCIICPUMCHTA U IPOBEACHUA (I)I/IBI/I'—ICCKI/IX
I/ISMCpCHI/Iﬁ C I/IHTepHpeTaHHCﬁ TOJIYYCHHBIX
PE3YIbTATOB IIPpHU PCIICHUHU 3a1a4 HH)KCHepHOﬁ
JACATCIIbHOCTH




OIIK-1.4 ITonnmaer
OCHOBHBIE (pU3HUECKUE
SIBJICHUS U 3aKOHA
AIIEKTPOTEXHUKHU U UX
MaTeMaTHIECKOe
OTHCaHue

3HAHMSA: 3HACT OCHOBHBIC 3aKOHBI (PU3HKH,
HEOOXOUMBIC JJIs MOHUMAaHUS (DU3UYECKUX SBICHHIA
1 3aKOHOB 3JICKTPOTEXHUKHU

YMEHHSI: YMEET IPUMEHSATh OCHOBHBIE 3aKOHBI
(bu3uKH, HEOOXOAMMBIE JTsI TOHUMAaHUS (PU3UIECKUX
SIBJICHUH ¥ 3aKOHOB 3JICKTPOTCXHUKH

HABBIKH: UMEET HABBIKU BHEIPEHUS OCHOBHBIX
3aKOHOB (DM3HUKH, HEOOXOUMBIX JIJIsl TOHUMaHUS
(U3HYECKUX SIBJICHUN U 3aKOHOB 3JICKTPOTEXHUKH

OIIK-1.5 ITouumaer
MIPUHITUTIBI pabOTHI
MPOCTHIX JIEKTPOHHBIX
CXEM

3HAHMS: 3HACT OCHOBHBIC 3aKOHBI (PH3HUKH,
HE00XO0AUMBIE /17151 IOHUMAaHUS IPUHIUIIOB pabOThI
IIPOCTHIX DJIEKTPOHHBIX CXEM

YMEHHs: YMEET IIPUMEHATH OCHOBHBIC 3aKOHBI
¢u3UKHM, HeOOXOIUMBIE JUIsl TIOHUMaHMsI IPUHIUIIOB
paboThI IPOCTHIX JIEKTPOHHBIX CXEM

HABBIKHM: UMEET HABbIKA BHEIPEHUS OCHOBHBIX
3aKOHOB (PU3HMKH, HEOOXOJUMBIX JJIs1 TOHUMAHUs
HNPUHIUIIOB PaOOThI IPOCTHIX AJIEKTPOHHBIX CXEM

OIIK-1.6 ITonumaer
(U3HYECKYIO CYITHOCTh
SBIICHUH U MPOIIECCOB B
YCTPOMCTBAX Pa3IUYHON
buznueckoit npupoasl U
BBITIOJTHSIET
MPUMEHUTEIBHO K HUM
MPOCTHIC TEXHUUYECKUE
pacueTsl

3HAHWUSI: 3HAET OCHOBHBIC 3aKOHBI (PU3UKH,
HEOOXOAUMBIE ISl TOHUMAaHUS SIBIICHUN U TIPOLIECCOB
B YCTPOMCTBAX pa3nuvyHON (PU3NUECKON TPUPOIBI
YMEHHS: YMEET BBIIOJIHATH IIPOCThIE TEXHUYECKHE
pacueTsl Ha OCHOBE 3aKOHOB (DU3UKH

HABBIKM: UMEET HABBIKH BHEIPEHUSI OCHOBHBIX
3aKOHOB (DM3UKH MPU U3yUYEHUH SIBICHUN U
MIPOLIECCOB B YCTPOMCTBAaX pa3iuuHON pusmdeckoit
MIPUPOIBI

OIIK-1.7 Ucnonb3yet
¢du3nueckue 3aKOHbI U
MaTeMaTUYeCKHUe METO/IbI
B pacueTax aHalIu3a
KOHCTPYKLUHI
AIIEKTPOHHBIX CPEACTB U
IIPU IPOEKTUPOBAHUU
TE€XHOJIOTHYECKHUX
IIPOLIECCOB U3TOTOBJICHUS
JJIEKTPOHHO-
BBIUHCIUTEIBHBIX
CPEICTB

3HAHMSA: 3HACT 3aKOHBI (PU3UKH, HEOOXOUMBIE JIJIst
pacyera aHaJli3a KOHCTPYKLMHI 3JIEKTPOHHBIX
CPEJCTB U 7151 IPOCKTUPOBAHUS TEXHOJIOTUYECKUX
MPOLIECCOB U3TOTOBJIEHUS AIEKTPOHHO-
BBIYUCIIUTEIBHBIX CPEJICTB

YMEeHHsI: YMEET UCIOJIb30BaTh (PM3NYECKHUE 3aKOHBI B
pacyeTax aHajqu3a KOHCTPYKIIUH SJIEKTPOHHBIX
CPEJICTB U MPU MPOCKTUPOBAHUH TEXHOIOTHIECKUX
MPOLIECCOB U3TOTOBJIEHUS ANEKTPOHHO-
BBIYUCIIUTENbHBIX CPEJCTB

HABBIKHM: UMEET HABBIKU BHEIPEHUS OCHOBHBIX
3aKOHOB (DM3HMKH B pacdeTax aHajan3a KOHCTPYKITUI
ANIEKTPOHHBIX CPEJCTB U MPHU NPOESKTUPOBAHUU
TEXHOJIOTHYECKHUX MPOIIECCOB U3TOTOBIICHUS
AJIEKTPOHHO-BBIYHCIIUTEIBHBIX CPEACTB

Pazpen 2. MECTO JUCHHUIUIMHBI B CTPYKTYPE OITOIT

JucnunianHa oTHOcUTCes K 00s3aTenbHoi yactu OITOIN.

JucnurninuHa sSBIseTcs 0053aTeTbHON

Jns  mpomomkenust  (GopMHpOBaHUS — 3asABICHHBIX  KOMIIETEHIIMH  HEOOXOIMMBI  3HAHHS
npemecTByronmx aucuurnd: Martemartuka (YK-1), Uadpopmannonnsie texuomoruu (YK-1),
Haueprarenbnas reomerpust U uHxeHepHas rpaduka (YK-1), Maremaruka (OIIK-1), Xumus

(OTIK-1)



W3ydyaemass IUCHUIUIMHA SIBJISIETCS OCHOBOM MJi MPOJOJKEHHS (OPMUPOBAHUS YKa3aHHBIX
KOMIIETEHIIMM B CIEAyHOIMX AUCHUIIMHAX: OCHOBBI TEXHOJIOITMUYECKOTO MPEANPUHUMATEIbBCTBA
(YK-1), ®wusmueckne ocHoBbl 3aekTponuku (OIIK-1), Ilpuknagnas wmexanmka (OITK-1),
Teopernueckne ocHoBbl panuorexHuku (OIIK-1), TeopeTnueckne OCHOBBI 3IEKTPOTEXHUKH
(OIIK-1); rocymapcTBeHHOW HTOTOBOM arTecTaruu B ¢opme: [loaroroBka k caade W caada
rocynapcTBeHHoro sk3amena (YK-1)

Pazzen 3. OLIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

Jis dopmupoBaHUs 3asBICHHBIX KOMIIETEHLUH MCIIOJIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTUH,
peaNn3yrolIue JESATCIbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IIPAKTUKO-OPUEHTUPOBAHHBIN
MOIXOJBI.

OCHOBHBIMHU CTPAaTErMYECKUMH TEXHOJIOTHAMHU SIBIISIFOTCS: JICKLIIMOHHBIEC 3aHATHS, TPAKTUYECKUE U
nabopaTOPHBIE 3aHATHS

Ha noctmkeHne KOHKPETHBIX LieJed O0OydeHMsI HalpaBlIeHbl IPUMEHSIEMbIE TAKTHYECKHE
TEXHOJIOTUH: 3a/laHusl, ”HPOPMALIMOHHBIE, KIaCCUYeCcKas JIEKLIUs

Paszen 4. COJIEPYKAHUE JIUCLTUTUIMHBI

2 cemecTp

Konunuectso | DopMmupyemeie

Buasl 1 TeMbI 3aHATHI
4acoB KOMIIETEHIIUN

MexaHuKa 64 OIIK-1, YK-1

Jlexuus. BBenenue. ®usnka B CHCTEME €CTECTBEHHBIX Hayk. O01mas 2
CTPYKTYpa M 3aJa4¥l TUCIHUIUIUHBI «DU3uKay. JKCIepUMEeHTAIbHAS
u Teopetnueckas ¢pusnka. Kmaccuyeckas u Hekiiaccudeckas
¢usuka. Kunematuka. OCHOBHbIE KHHEMATHUYECKUE
XapaKTEPUCTUKHU KPUBOJIMHEUHOTO IBUKEHHUSI: CKOPOCTh U
yckopenue. HopmanbHoe U TaHT€HIIMAIbHOE YCKOPEHHE.
KunemaTuka BpamaTeabHOr0 ABUKEHUS: YII0Basi CKOPOCTh U
YIJIOBOE YCKOPEHUE, UX CBA3b C JIMHEMHON CKOPOCTHIO U
YCKODEHUEM.

Jlexuus. JlnHaMMKa NOCTynaTeabHOTO ABMKEHUs. IHepiuanbHble 2
CUCTEMBI OTCYeTa U NEepBbIM 3aKk0H HetoToHa. Bropoi 3akoH
Herorona. Macca, nMmirynsc, cuiia. Y paBHEHHE JBUKEHUS
MarepuaibHOU To4YKU. Tpernii 3akoH Hbl0TOHA 1 3aK0H
coXpaHeHusT tMIyabca. IleHTp Macc MeXaHNIeCKOM CHCTEMEI,

Jlexnus. Cuna, paboTa ¥ HOTEHIMATIbHAs SHEPTUS. 2
KoncepBatuBHbIe 1 HEKOHCepBaTUBHBIE CHIIbL. PaboTa n
KMHETHYECKasi SJHEPTUsl. 3aKOH COXPAHEHMsI IIOJTHON MEXaHUYECKOU
SHEPTHH B M10JI€ MOTEHIHAIBHBIX CHII. CBS3b MEXKy CHIION U
MOTCHIIMATLHOM SHEPTUEH.

Jlekuus. OCHOBHOM 3aKOH IMHAMUKH BpalieHusi. MOMEHT CHJIBI. 2
MOMEHT uMITyJIbCa MAaTEPUATIBHON TOYKA U MEXAHUYECKOU
CHCTEMBI. 3aKOH COXPaHEHUSI MOMEHTA UMITYJIbCa MEXAHUYECKOU
CHUCTEMEL.

Jlexuus. JlnHaMyka BpaniaTeIbHOTO JIBHYKEHHUS. 2
YpaBHEHME BpallEHUs TBEPOTO TEJIa BOKPYT 3aKPEINIEHHON OCH.
Mowment unepuuu. @opmyina lltelinepa. Kunernueckas s3Heprust
BpalIaloUIEerocs TBEPAOro Tena.

Jlexmusi. DneMeHThI MEXaHUKH CIUIOIIHBIX cpea. OO0Iue cBocTBa 2
JKUIKOCTEN U ra3os. CTarmoHapHOE T€USHUE UACATLHON KUIKOCTH.




VYpaBuenne beprymum. Yrpyrue HanpsokeHus U aehopManu B
TBEPJIOM Telle. DHEprusl yupyrux nedopmannii TBEpAOTO Tea.
3akoH ['yka. Monyns FOnra. Koaddumment Ilyaccona.

Jlexuus. D1eMEHTHI pEISITUBUCTCKON MEXaHUKH.

[TpuHIMIT OTHOCUTENIBHOCTU U TIpeoOpazoBanus ["anues.
DKcrepuMeHTaTbHbIe 000CHOBAHUS CTIEUAIBHON TEOPUU
otHocutenbHOCTH (CTO). IToctynarel CTO. OTHOCHTETBEHOCTH
OJTHOBPEMEHHOCTH U npeodpazoBanus Jlopenna. Cokpaiienue
JUIMHBI U 3aMEJIECHHE BPEMEHH B JIBXKYIIUXCSI CUCTEMAX OTCUETA.
Junamuka CTO. PenstuBucrckuii umnyisc. B3anMocss3b Maccel 1
saeprun. CTO u saepHast )>HepreTHKa.

JlaGopatopHas pabota. CtaTucTudeckas o0padoTKa pe3yliIbTaToB
JKCIIEPHMEHTA.

JlaGopaTtopnast pabota. Usmepenue yckopeHus cBOOOHOTO
naJicHusl Ha MaiuHe ATBya. / Mi3yueHue 3aKOHOB
IIOCTYNATCJIIbHOI'O ABUKCHHUS HA MAIIINHEC ATBY[[a.

JlaboparopHas paboTa. 3amura J1a00paTOPHBIX PabOT.

JlaboparopHas pabota. 3ydeHne 3aKk0OHOB BpaliaTeabHOrO
JBUKEHUS Ha MasiTHUKe O0epOeka (paciiMpeHHbI BapuaHT ¢
nposepkoii 3CD). / Y aap mapos. / [Iposepka 3C3 ¢ moMoIibo
npuodopa I'pumsers.

JlaboparopHas pabota. M3ydueHue npeueccuu ocu rupockomna. /
Omnpenenenne CKOPOCTH MOJIETA CHapsia C IOMOILBIO
0AJUTMCTUYECKOTO KPYTHJIHHOTO MasiTHUKA.

JlaGopaTtopHas pabota. 3ammTa 1a00paTOPHBIX padoT.

JlaGopatopHas paboTa. 3aumTa 1a00paTopHbIX padoT.

HpaKTI/I‘{eCKOG 3aHgaTue. Kuaemaruka. Z[I/IHaMI/IKa IMMOCTYIIATCIIbHOT'O
JABHKCHUA.

HpaKTI/I‘{eCKOG 3aHsATHE. PaboTa n OHEpIuUsi.

HpaKTI/IquKOC 3aHsATHEe. MexaHuKa TBEPAOro TeJa.

3agaHus Ui CaMOCTOSITENIbHONW pabOThI, B TOM YHCIIE BBIIIOJIHEHUE
Boinonnenue nomaineit padotsl (Tectsl B 9K),

[ToaroToBka Kk 3amure 1abOpaTOpHBIX padoT.

Pemenune nHauBuyanbHbIX 3a/1a4.

[ToAroToBKa K KOJUIOKBUYMY.

30

MoJjekyaspHasi hu3uKa 1 TEPMOIUHAMHUKA

60

Jlexuusa. MKT uneansHoro raza MonekyssipHas pusuka u

TCPMOANHAMHKA. CTraTuCTUYECKHH U TCpMOIlI/IHaMI/I‘-ICCKI/Iﬁ MCTOJBI.

TepmoanHaMHuUecKas CUCTEMA U TapaMETPBI COCTOAHMS. Moenb
UJECAIBHOTO ra3a. 3aKOHbI UJIeaIbHOTO ra3a. OCHOBHOE ypaBHEHUE
MKT.

Jlexius. DIeMEHTHI CTaTUCTHYECKON (M3UKH. 3aKOH MakcBera o
pacrpeeneHn MOJIEKYJ HACAIbHOTO ra3a o CKOpPOCTIM U
SHEPrHUsM TEIIOBOro ABMXKeHHs. bapomerpudeckas ¢popmyna
bonpMana.

Jlexuust. CpeniHee YMCII0 CTOJIKHOBEHUH U CpeaHss JJIMHA
cBoOoAHOrO Ipobera MoJekyn. fBnenus nepenoca. Auddysus,
TEIUIONPOBOAHOCTb, BHYTPEHHEE TpeHue. bpoyHOBCKoe BUKEHUE.
DMOoupryeckre ypaBHeHus nepernoca: Ouka, Dypbe u HproToHA.

Jlexuus. OcHOBBI TepMOAMHAMUKU. BHyTpenHss sHeprus. Yucino
cTerneHer cBo00 161 MoJiekyi. [lepBoe Hauaao TepMOTMHAMUKH.
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PaboTa rasza npu n3menenuu ero oobema. [Ipumenenne 1-ro Hauana

TEPMOJIMHAMKKH K u3ompoiieccam. TermmoeMkocTb. CBsi3b
TEIJIOEMKOCTH € YHCIIOM CTETeHeH CBOOOIbI MOJICKYIT rasa.
YpaHenne Maiiepa. AnuabaTHbIi mpolecc.

Jlexums. Huxo. [psimoii n oO6patHbri mukia. OO0paTuMbie U
HEOOpaTUMBbIE TPOLIECCHI. DHTPOIHS U €€ CTATUCTUYECKHUI CMBIC]T.
Bropoe Hauano tepmoauHaAMUKHU. TenIoBble JBUTATENN U
xoxomuibHbIe MamuHbl. [{ukia Kapxo.

Jlexuus. Peanbnbie ra3pl. Cuiibl 1 TOTEHUMATIbHAS YHEPTUS
MEXMOJIEKYJIIPHOTO B3aUMOACUCTBUA. Y paBHeHHe Ban-nep-
Baannca. M3otepmbl Ban-nep-Baanbca u ux ananus. BHyTpeHHsis
sHeprus peanpHoro rasa. @aszossie nepexos! Il poxa. JInarpamma
coctosgHus. TpoitHas Touka.

JlabopaTtopHas paborta. Pacnipenenenne Maxkcgernia.

JlaGopaTtopHast pabota. OnpeseieHre OTHOIICHHS TeTIOEMKOCTEH
Bo3ayxa Cp/Cv meronom Knemana-/lezopma. / Onpenenenue
OTHOIIEHHS TeTI0eMKocTel Bo3ayxa Cp/Cv pe3oHaHCHBIM
MeTOIOM. / Onpe/ieIeHne TEIIOEMKOCTEH TBEPAbIX TEI.

JlaGopaTopHas pabota. 3ammuTa 1a00paTOPHBIX padoT.

JlaboparopHas pabota. Onpenenenue kodhduimeHTa BI3KOCTU
BO3/yXa KanUIIpHBIM MeToioM. / Onpenenenne ko3 dunmenra
BSI3KOCTH JKUAKOCTH 1o MeToay Ctokca. / Onpenenenue

ko3 unrenTa B3auMHon 1udPy3un Bo3ayxa v BOASHOTO mapa. /
Onpenencnue k03(pPHIIMEHTA TEIUIONPOBOIHOCTH BO3/IyXa
METOJIOM HArpETOM HUTH.

JlaGopatopHas paboTa. 3aumTa 1a00paTopHbIX padoT.

JlaGopatopHas paboTa. 3aumTa 1a00paTopHbIX padoT.

[Ipaktuueckoe 3anstue. MKT uaeanbHOro raza. J1eMeHTbI
CTaTUCTHYECKON (DU3MKH.

HpaKTI/IqCCKOG 3aHsaTre. OCHOBBI TCPMOANHAMHKHU. HpI/IMeHeHI/IC 1-
I'0 Ha4daJjia TCPMOJHMHAMHKHN K M30IIPOILICCCaAM.

ITpakTHyeckoe 3aHATHE. DHTPONUS U €€ CTATUCTUYECKUI CMBICII.
Bropoe Hauano repmMoarHaMuKy. TeroBbie BUTraTeIn U
X0J101MIbHbIE ManHEL [k KapHo.

3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHNE
Brimonnenue nomamine pabotsl (Tectsl B K),

[ToaroToBka K 3amuTe J1abOpaTOPHBIX padOT.

Pemienne nHMBHAYyaNbHBIX 33]1a4.

ITonroroBka K KOJUIOKBUYMY.

30

JaekTpocraTuka. llocTOSIHHBIN TOK.

56

Jlexuus. DnexTpocTaTuka. DJIEKTPUUECKUM 3apsal. 3aKOH
coxpaHeHHus 3apsna. 3akoH KynoHa. DinekTpocTaTH4ecKoe MoJe.
HampsokeHHOCTB 21eKTpocTaThuecKoro nois. [Ipunanun
cynepno3uiuu nosuei. Cusiosble nHUU. PaboTa o nepeMenienuo
3apsna. [lorenuuan anekrpocratnyeckoro noss. CBsizb MEXAY
HAMpPsPKCHHOCTBIO U ITIOTCHIIUAJIOM. 3KBI/IHOT€HHI/I3J'II)HI)IG
HOBEPXHOCTH.

Jlexnus. Teopema I"aycca uist 3€KTPOCTATUUECKOTO TOJIS B
BakyyMe. [IoTok BekTopa HanpskeHHOCTH. TeopeMa [Maycca s
JNEKTPOCTATHYECKOTO MOJIS B BakyyMme. [Ipumenenue teopeMbl
["aycca K pacyeTy HEKOTOPbIX 3IEKTPOCTATUUECKUX MOJIEH.
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Jlekuus. JIUdIeKTPUKH B JIEKTPUUECKOM ToJie. THIb
JAUDJICKTPHUKOB. Honapmaunﬁ JUDJICKTPHUKOB. HOJISIpI/ISOBaHHOCTB.
HanpspkeHHOCTD 1MOJIst B TUAJIEKTPUKE. DIEKTPUUECKOE CMEIICHHE.
Teopema ["aycca iist 3JIEKTPOCTATUYECKOTO TOJIS B TUDJICKTPUKE.
YcioBus Ha TpaHUIle pa3zelia ABYX AUSJICKTPUUECKUX Cpel.
Cer"HeTodJIEKTPUKH.

Jlexuus. IIpoBOIHUKH B 37€KTPOCTATUUECKOM IOJIE. 2
DJeKTpuvecKas eMKOCTh YEAUHEHHOTO TPOBOHUKA.
Kongencaropbl. DHeprusi CHCTEMBI 3aps10B, YEAUHEHHOTO
IPOBOJIHUKA M KOHJIEHCATOPA. DHEPTHUs DIICKTPOCTATHIECKOTO
Jlexkuus. IIoCcTOSIHHBIN ANEKTPUUECKUN TOK. DIEKTPUUECKUN TOK, 2
CWJIA U TUIOTHOCTh TOKa. CTOPOHHUE CUIIBL. DJIEKTPOIBUKYIIA
cuia v HanpsbkeHue. 3akoH OMa B HHTETrpaJIbHOW U
muddepennmanbHoi popmax. ConpoTUBICHUE TPOBOIHUKOB.
3akoH JIxxoyisg-JIeHna.
JlaboparopHas padota. 3y4eHne 2IeKTpOCTaTUYECKOro Mosl. / 2
[TpoBepka Teopemsl ["aycca 1 3IEKTPOCTATHUECKOTO OIS B
BaKyyM€ — BUPTYJIbHBII PAKTUKYM.
JlaboparopHas pabota. 3ydeHne 3aBUCUIMOCTH COITPOTUBICHUS 2
MeTaJula OT TEMIIEPATyPHI C IIOMOIIBI0 MOCTHKA YUTCTOHA. /
H3ydeHne 3aKOHOMEPHOCTEH ra30BOro pa3psijia Ha OCHOBE
XapakTEPUCTUK cUueTUnKa I enrepa.
JlaboparopHas paboTta. 3amura J1a00paTOPHBIX PabOT. 2
JlaboparopHas pabota. M3yuenue pu3nueckux CBOWCTB 2
CETHETO3JIEKTPUKOB.
JlaGopatopHas paboTa. 3aumTa 1a00paTopHbIX padoT. 2
[TpakTrueckoe 3aHsATHE. 3aKOHBI AEKTPOCTATUKH. 2
[TpakTnueckoe 3anarue. Teopema ["aycca nis 2
AIIEKTPOCTATUYECKOTO OIS B BAKYYME.
[TpakTdeckoe 3aHsTHE. 3aKOHBI IOCTOSHHOTO 3JIEKTPUIECKOTO 2
TOKA.
3amaHus U1 CAaMOCTOSTENTEHON Pa0OThI, B TOM YHCIIE BBHITIOJTHEHUE
Bremonnenue nomarixeit pabotsl (Tectsl B JK),
[ToaroToBka K 3amuTe J1abOpaTOpHBIX padoOT.
Perenrie vHAMBUAYANbHBIX 33/1a4.
IToaroToBKa K KOJJIOKBHYMY. 30
WHast KoHTaKTHas paboTa: 0
IToaroToBka K SK3aMeHY 30
[TpoBeneHue sK3amMeHa 6

3 cemecTp

. Komnuectso | Dopmupyemsbie

Bunbl v TeMbl 3aHATHIA
4acoB KOMIETSHITHH

Marserusm. 37 OIIK-1, YK-1
Jlexius. MarHuTHOE TIOJIE M €T0 XapaKTePUCTHKU. 3aKoH buo- 2
Casapa-Jlannaca v ero npuUMeHEHUE K pacueTy HEKOTOPBIX MOJIEH.
3akoH AMriepa. B3aumMo1eiCTBUE TOKOB.
Jlextuss. MarHuTHOE TIOJIE M €70 XapaKTePUCTHKH. MarHuTHOe 2
noJie ABKyIerocs 3apsaaa. Cuia Jlopenua. J[Bukenue
3apsKEHHBIX YaCTHI] B MArHUTHOM TI0JI€. Y CKOPUTEIH 3apsKEHHBIX
gactuil. Dddekr Xoimia.
Jlexuus. 3aKOH MOJTHOTO TOKA JJIi MATHUTHOTO TIOJISI B BaKyyMe. 2




[{upkynsust BEKTOpa MarHUTHOW MHIYKLIUH B BaKyyMe.
MarauTHbIE TIOJISI COJICHOUIA U TOpOUAa. MarHuTHBIN MTOTOK.
Teopema I'aycca s monis B. Pabora o nepemerniennro
MIPOBOJIHUKA ¥ KOHTYpa C TOKOM B MarHUTHOM TI0JI€.

Jlekuus. SIBneHue >J1eKTpOMarHuTHOM MHAYKIMU. 3akoH Dapajes.
IIpaBuno Jlenna. [Ipupoaa 3j1eKTpPOMarHUTHON MHAYKIIMH.
Camounnykuusi. UHIykTUBHOCTh. B3auMHast mHayKIus. DHEprus
MarHUTHOT'O HOJIS.

Jlexius. MarauTHbBIE CBOMCTBA BellecTBa. MarouTHBIE MOMEHTHI
AJEKTPOHOB U aTOMOB. /[Ma- u napamarseru3sM. HamarHu4eHHOCTb.
MarauTHOE I10JI€ B BEIIeCTBE. 3aKOH ITOJIHOT'O TOKa B BEIIESCTBE.
VYcnoBus Ha rpaHulle pasjiena AByX MarHeTUKoB. deppoMarHeTHKH:
HX IPUPOJIa U CBOMCTBA.

Jlexuus. Teopus Makcsema [uist 21€KTPOMarHUTHOTO MOJIS.
Buxpeoe anekrpudeckoe nose. Tok cmemenns. Y paBHeHUs
MakcBesuta Jyist 3J1€KTPOMarHUTHOT'O TOJIsl B UHTETPaJIbHOU U
nuddepeHnmanLuoi hopMme.

JlaGopaTtopHas padbota. Onpezesnenre ropu3oHTaTbHON
COCTaBIISIIOLIEH MATHUTHOTO MOJISI 3EMIIH.

JlaGopaTtopHas pabota. Onpezenenne yAelIbHOro 3apsijia dJIEKTpoHa
METOJIOM MarHeTpoHa. / MccnenoBanue xapakTepuCTHK
IPOJOJHHOTO JaTUYNKa XO0JIa.

JlaboparopHas paboTta. 3amura J1a00paTOPHBIX PabOT.

JlaboparopHas paboTa. DKCEPUMEHTAIbHOE ONPEICTICHHE
WHIYKTUBHOCTH KaTYIIKH.

JlaboparopHas paboTa. M3yueHue pu3nueckux CBOWCTB
(heppoMarueTHKoOB.

JlaGopatopHas paboTa. 3aumTa 1a00paTopHbIX padoT.

JlaGopaTtopHas paboTa. 3ammTa 1a00paTOPHBIX padoT.

[TpakTrueckoe 3ansaTue. 3akoH buo-Casapa-Jlannaca u ero
IPUMEHEHHE K PACYETy HEKOTOPBIX HOJIEH.

[TpakTueckoe 3ansatue. Cuna Jlopenna. [IBuxenne 3apsKeHHbIX
YacTHIl B MAarHUTHOM nose. Dddekt Xoa.

[TpakTrueckoe 3aHsATHE. DIEKTPOMArHUTHAs MHTyKIUS.

3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHNE
Brimonnenue nomamine pabotsl (Tectsl B K),

[ToaroToBka K 3amuTe J1abOpaTOPHBIX padOT.

Pemienne nHMBHAYyaNbHBIX 33]1a4.

ITonroroBka K KOJUIOKBUYMY.

KoJse0anusa v BOJIHBI.

27

Jlexuwust. ['apMoHHUecKue KojaeOaHus U MX XapaKTePUCTUKH.
Mexannueckue rapmoHudeckue konedanus. ['TapmMmoHnueckuii
ocumsaTop. [pyxuHHbIN, pU3HUEcKuil U1 MaTeMaTHYECKUI
MasiTHUKUA. CBOOOTHBIE TApMOHUYECKHE KOJIeOaHUs B
KosiebaTenbHOM KoHType. CloxkeHne TapMOHHUECKUX KoeOaHni
OJHOTO HAIMPABJICHUA U OJUHAKOBOM 4acTOThl. buenns. CrnoxeHue
B3aMMHO NEPIEHAUKYISPHBIX KOJICOAHUH.

Jlexmus. 3aryxaroIiye u BRIHYXACHHBIC KojieOaHus. Pe3onaHc.
Juddepennmanbaoe ypaBHeHHE CBOOOIHBIX 3aTYXaIOIINX
KoJieOaHuil (MEXaHUUECKHUX U JICKTPOMArHUTHBIX) U €r0 PEIICHHE.
ABrokonebanus. Auddepennunanbuoe ypaBHEHHE BBIHYKICHHBIX
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KoJieOaHuil (MEXaHUUECKHUX U JICKTPOMArHUTHBIX) U €r0 PEIICHHE.
AmiuinTyna u ¢a3a BBIHY>KICHHBIX KOJICOaHU.

Jlexuus. Ynpyrue Boianbl. BonHoBbie poiiecchl. [IpononasHbie n
HOTIepEeYHbIE BOIHBI. Y paBHEHHUE Oeryiieit BoiHbl. Pa3oBast
ckopocTb. BosiHOBoE ypaBHeHuMe. ['pynoBas CKOpOCTb.

Jlexuus. DA€KTpOMarHUTHBIE BOIHbBI. DKCIIEPUMEHTAIILHOE
MOJTy4eHUE JIEKTPOMAarHUTHBIX BOJH. uddepenunanboe
YpaBHEHHUE IEKTPOMArHUTHON BOJIHBI. DHEPrUs
3JIEKTPOMAarHUTHBIX BOJIH. VIMITyJIbC 37IEKTPOMArHUTHOTO MOJIS.
ITpyMeHEHUE DIEKTPOMArHUTHBIX BOJIH.

JlaGoparopHas paboTa. M3ydeHue BBIHYKICHHBIX JIEKTPHYECKUX
KosiebaHui B KoHType. / OmnpeneneHue yCKopeHus cBOOOIHOTO
aJICHUSI C IOMOIIBI0 00OPOTHOIO MAasITHUKA.

JlaboparopHas pabota. I3mepeHne ckopocTH 3ByKa B BO3IyXe. /
M3yueHne KosieOaHUl CTPYHBI.

JlaGopaTtopHas pabota. 3ammuTa 1a00paTOPHBIX padoT.

JlaGopaTtopHas pabota. 3ammuTa 1a00paTOPHBIX padoT.

HpaKTI/IquKOG 3angTue. KonebarenbHble IMpOICCCHhI.

HpaKTI/IquKOG 3aHsgTue. BolHoBEIE IIpOonICCChI.

HpaKTI/IquKOG 3aHATHUC. BJICKTpOMaFHI/ITHLIe BOJIHBI.

NINIDNIDNIDN

3agaHus Ui CaMOCTOSITENIbHONW pabOThl, B TOM YHCIIE BBIIIOJIHEHUE
Boinonnenue nomainei padotsl (Tectsl B 9K),

[ToaroTroBka K 3amure J1abOpaTOpHBIX padoT.

Pemenune nHauBUayanbHbIX 3a/1a4.

[ToAroToBKa K KOJUIOKBUYMY.

BoiHoBasi 1 KBAHTOBas ONTHKA

30

Jlexuus. KorepeHTHOCT 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH.
Wutepdepenius cBeta. MeToabl HabM0JeHUS UHTEPPEpEeHITNN
cBeta. IHTepdepeHys cBeTa B TOHKUX IUIeHKax. [I[puMenenune
untepdepenimu ceeta. Audpaxuus csera. [Ipunnun [toitrenca-
®penensa. Meron 308 Openens. [IpsmonnHeiiHOe pacnpocTpaHEHUE
ceta. [udpaxuus @paynrodepa Ha OJJHOH 1IeNU U HA
mupakuoHHON perierke. Jludpakius Ha MIPOCTPAHCTBEHHOM
pemieTke. 3akoH Bynbba-bperra.

Jlexuusi. EcTrecTBeHHBIN 1 MOISPU30BaHHBIN CBET. 3aKkoHBI Mastoca
u bprocrepa. /IBoliHoe nydyenpenomieHue. [lomsapusanuonnsie
MIPU3MBI U OJIAPOUABL. BpanieHue miocKoCTr MoJsIpU3auu.
HckyccTBeHHas onTudeckas aHu3oTponus. Jucnepcus ceera.
HopmanibHast u aHOMasnbHas Jucriepcus. DIEKTPOHHAS TEOPHUs
nucnepeun ceeta. [lornomenue u paccesHue cBera. 3akoH byrepa.
Dopmyna Tomcona. I{BeT HEOa 1 3apu.

Jlexuus. TemnoBoe U3aydeHUE U €ro XapaKTEPUCTUKU. 3aKOH
Kupxroda. 3akonsr Credana-bonpimana u cmemennst Buna.
®opmyisl Panes-/xunca u [1nanka. 'unoresa [Lnanka.
Onruyeckas nupomMeTpus. TeroBble NICTOYHUKHY CBeTa. Buibl
dorornekrpudeckoro dddexra. 3akoHsl BHEMIHETO hoTodPdekTa.
VYpaBHenue DifHiTeitHa s BHeIIHero ¢GoTtosddekra.
DKCIEepUMEHTAIbHOE MOATBEPKICHNE KBAHTOBBIX CBOMCTB CBETA.
[Tpumenenue pororddexra. Macca u ummyssc dhoTtona. /laBnenue
CBETa.

Jlexums. Moaenu aroma Tomcona u Pesepdopaa. CriekTpsl
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n3nydenus: atoMoB. [Toctynarer bopa. CrarmonapHbie OpOUTHI.
KBanroBanue MmoMeHTa HUMITYJIbCAa XU SHCPI'UU 3JICKTPOHA B aTOMC.
CriekTpbl aToMa BOJOpPO/Ia U BOJIOPOAONOI00HBIX HOHOB. OMBITHI
Opanka-I'epiia. Dopmyna banmemepa. Cepuanbabie GOPMYITBIL.

JlaGopaTtopHnas pabora. Konbeiia HeroTona. / U3yuenue siBieHust
IbPaKIH.

JlaGopaTtopHnas pabora. Caxapumertp. / [lonsapuzarmus ceera. /
CHekTpabHbIi anmapar.

JlaGopaTopHas pabora. 3ammura J1a00paTOPHBIX padoT.

JlaGopaTtopHas pabota. OnpeeneHne TeMnepaTypbl HUTH JaMITbI
HaKaJMBaHUs oNTH4YeckuM nmupomerpom. / [IpoBepka 3akoHa
Credana-bonsiimana.

JlaboparopHas paboTa. 3amura J1abopaTOPHBIX padoT.

JlaboparopHas pabota. 3yuenue BHemrHero poroaddexra.

JlaboparopHas paboTa. 3amura J1a00paTOPHBIX PadOT.

HpaKTI/IquKOG 3aHsaTue. BorHoBas onTHKa.

HpaKTI/IquKOG 3aHsTve. KBaHTOBas onTHKa.

NINIDNIDNIDN

3amanus A CaMOCTOSITEIILHON paOOThI, B TOM YUCIIC BHITIOJTHCHHE
Brimonaenue nomarHeit padboTsl (Tectsl B IK),

[ToaroToBka Kk 3amuTe J1abOpaTOpPHBIX padOT.

Penrenue uHIMBHTya bHBIX 3a7a4.

[ToAroTOBKA K KOJUIOKBHYMY.

JJieMeHThI KBAHTOBOM MeXaHUKHU. PU3HKAa aTOMHOIO siApa U
JIeMEHTAPHBIX YaCTHIL

14

Jlexuus. KopryckynsipHO-BOJIHOBOM LyanusM. I'nnoresa Jlyn ne
Bbpoiins. OnsiT J{3BHCcoHa - [[>)kepmepa. Bonubl ne bpoiins u nx
CBOMCTBA.

CootHomienus HeonpeaeneHHoctel ['elizenOepra. O0bsicHeHnE
COOTHOUICHUH HEONPEAEICHHOCTEN C BOJTHOBOUW TOYKU 3PEHHUS.
I'paHnLIBI TPUMEHUMOCTH KJIACCUYECKON MEXaHUKU. BonHoBas
(GyHKLUS ¥ ee CTaTUCTUYECKHH cMBbICII. BpeMeHHoe
cranuoHapHoe ypaBHeHus Lllpenunrepa. [I[pumenenne ypaBHeHUs
HIpenuHrepa K 4acTHIIE B «ITOTEHIUAIBHON sIME» C OECKOHEUHO
BBICOKMMH CTEHKaMHU.

Jlexnus. [ToHATHE O «ITOTEHIIHAIBHOM Oaphepe» U «TYHHEIbHOM
s dexrer. JInHeHHBIN TAPMOHUYECKUN OCITUIUIATOP B KBAHTOBOU
¢dusnke. DHEprus HyneBbIX konebanuil. [[puMenenne ypaBHeHHS
[lIpenuHrepa k aToMy BOAOPOJa B HOPMAIBHOM COCTOSIHUU.
KBanrtoBeie uncina. [IpaBuna or6opa. Onbite lllTepra — ['epnaxa.
CnuH 3nektpoHa. CIMHOBOE KBAaHTOBOE 4Kcio. [IpunHiumn 3anpera
[Taynu. Pacnipenenenue 3JeKTPOHOB B aTOME.

Jlekuus. XapakreprucTrka aToMHOTO siapa. Monenu siaep. Moaens
snpa no MBanenko-I eitzenOepry. XapakTepucTHKH HYKJIOHOB.
W3oronel. Hevitpuno. ITo3utpon. fAnepHbie cuibl. Bzanmoaericrteue
HYKJIOHOB. JleekT Macchl. DHeprus CBs3M sapa. Y CTOHYNBOCTD
anep. PagnoaktuBHOCTh. EcTecTBEHHAs M HCKYCCTBEHHAsS
paZoaKTUBHOCTb. 3aKOH paJiMOAaKTUBHOIO pacraja.
3aKOHOMEPHOCTH U ITPOUCXOXKICHHE alb(da - 1 OeTa-pacnaja.
DneMEHTapHbIE YaCTULIBI. 3aKOHBI COXPaHEHHUS 3apsI0B.
AHTH4acTunbl. B3anuMHas npeBpamaeMocTb 3J1EMEHTapHBIX
YACTHIL
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Jlekuus. DneMeHTapHbIe YacTUIlbl. Sapa aTOMOB. ATOMBI. 2
Mougnekyibl. 1'a3bl, )KUAKOCTH, IJ1a3Ma, TBEpAbIE Tena. [lnaneTsl.
3Be3nbl. CoBpemMeHHas (hu3nyeckas kapTuHa mupa. Mepapxus
cTpyKTYyp Matepun. DyHanaMeHTaIbHBIE B3aUMOJIEHCTBUSL.

[TpakTrueckoe 3aHsATHE. DNEMEHTHI (PU3UKKU ATOMHOTO SApa U 2
AJIEMEHTApHbBIX YACTHIL.

3ananus AJi CaMOCTOSITENIbHOM pabOoThI, B TOM YHUCIIE BHITIOJIHEHHE
Brimonnenue nomanrae pabotsl (Tectsl B DK),

Pemenvie vHAMBUAYaNbHBIX 33/1a4.

[ToArOTOBKA K KOJUIOKBUYMY. 4

WHuas koHTakTHas pabora: 0

Pasgen 5. METOJUYECKUE VKA3AHUS JUISI OBYYAIOUIUMXCSl 10 OCBOEHUIO
JIACLIUTUIMHBI

Nzyuenne pucuumuunsl PU3NKA pexomenayeTcss HauaThb C O3HaKOMJIEHHs C paboueit
IPOrpaMMoOii, €e CTPYKTYypOill M coAepaHUEM pa3JieloB. YUeOHbI MaTepuall CTPYKTypUpPOBaH,
U3Y4YE€HHE  JUCUUIUIMHBI  OCYILECTBISIETCS B TEMaTUYECKOW  IOCJIEI0BaTEIbHOCTH.
3aHATHSA JIEKIIHOHHOTO THMA JAI0T CUCTEMaTH3HpOBaHHbIe 3HaHUA 1o aucuuminHe OU3UKA,
KOHIIGHTPUPYIOT BHUMaHUE Ha HauOoJjee CIOKHBIX U Ba)XHBIX BoIpocax. Bo BpeMs JIEKLIMOHHBIX
3aHATHI PEKOMEHYeTCsl BECTU KOHCIIEKTHPOBaHUE yueOHOro MaTepuaia; oopaliate BHUMaHHE Ha
(GOpMyJIUPOBKM U KaTEropuH, pacKpblBalOIIUE CYTh MpPOOJEMBbl, SBIECHUS WIM MpOLecca;
33(1)I/IKCI/IpOBaTI) BBIBOABI M MPAKTUYCCKNEC PECKOMCHAAIIUH.

W3yueHne QUCUMIUIMHBI BKIIOYAET BBHITOJHEHHE JIA0OPATOPHBIX paboT. [1oaroToBka K 3aHATHAM
JIaG0PaTOPHOIro THIA BKIIIOYACT BBHIIIOJHEHUE 3aJlaHUM, CBSI3aHHBIX C UCHOJIb30BAHUEM y4EOHOTO
U HayyHOro oOOpyJOBaHUS (T€XHHYECKHUX TMpHOOpPOB, YCTPOHCTB U 1p.), ¢ (U3NIECKUM
MOJICIUPOBAHUEM, ITPOBEACHUEM OIBITOB, SKCIIEPUMEHTOB U Mp. (OCBOCHHE (DAKTUYECKHX 3HAHUM,
JIOBEJIEHUE ux 110 YpOBHS KOMIIETEHIIUH — «BIAZIETHY).
[lonroroBka K 3aHATHSIM CEMHHAPCKOIO THIIA BKIIOYAECT O3HAKOMIICHHE C ILIAHOM
NPAaKTUYECKOrO 3aHATHSA; PabOTy € KOHCIEKTOM JIEKIMH, BBIOJHEHHE JIOMAIIHEro 3aJaHMs,
pabory ¢ yuyeOHOH U y4yeOHO-METOAMUYECKOW JHUTEepaTypoi, HayYHBIMH M3JAHUSAMH U
AJIEKTPOHHBIMU  00pa30BaTEIbHBIMU pPECYpCaMU, PEKOMEHJOBaHHBIMU paboueil mnporpammoit
IYCIUTIIINHEI DOU3UKA.
ConepxaHie camMoOCTOSITEJILHOW PadoThl omnpezensercs paboueil mporpaMMol JHCHUIUIMHBI
OU3NKA, OLEHOYHBIMM U METOJMYECKUMH MaTepuajamH, 3aJaHMsIMM M yKa3aHUsIMU
npenojaBarens. CamocTosTeNnbHas paboTa MOXKET OCYILECTBIATHCS B ayJAUTOPHOM U
BHeayauTOpHON dopmax. DPGHEKTUBHBIM CPEICTBOM OCYIIECTBIECHUS CAMOCTOSITEIHHOU PabOThHI
ABIIIETCS DJIEKTPOHHAs HMH(QOPMAIMOHHO-00pa3oBaTeNbHAasl CpeAa YHUBEpPCHUTETa, KOTopas
o0ecrieynBaeT JOCTyNl K 00pa3oBaTeNbHOM mporpamme, pabodel Mporpamme JAUCHUIUIMHBI
OU3UKA, K 37eKTpPOHHBIM OHOIHOTEUHBIM CHCTEMaM, NPOQEecCCHOHATIBHBIM 0a3zaM JaHHBIX U
MH(}OPMaLOHHBIM CIPaBOYHBIM CHUCTEMaM.
[lepuoanunocTh poBeAeHUs, (OPMbI TEKYILIEIO KOHTPOJS YCIIEBA€MOCTH, CUCTEMA OLICHUBAHUS
X0Jla OCBOEHUS JMCLUIUIMH TpejacTaBieHbl B paboueil mporpamme. Dopmoil MPOMEKYTOUHOM
arrectaunu no gucuuminHe @PU3NKA sasiasercs SK3AMEH Bo Bropom cemectpe u 3AYET BPK
B TPETBEM CEMECTPE.

Pasznen 6. MATEPUAJIbBHO-TEXHMYECKOE 141 YYEBHO-METO/JNYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMUECKOE 0OECIIEUEHNE



KonnuectBo
3K3€MHJI$IpOB IICYAaTHBIX

Nele Cnucok UCoIb3yeMOH JIUTepaTyphl M3/IaHHH, HMCIOLHXCA B

n/n OuoOnuoTeKe, Uin

AJIEKTPOHHBIN aJipec U3AaHus
(pecypca) B cetu MuTepuer
YYEBHbBIE, YYHEBHO-METOJJMYECKHWE 1 HAYUYHBIE U3JJAHU S

1. |Mexanuka [Tekcr] : MeTOH. yka3aHUs K BBITIOJHEHHIO JIa0. 254
pabor mo ¢usmke manA CcTyAeHTOB 1, 2 KypcoB Bcex
crieranbHocteit / [coct.: I'. H. Kocosa u ap.]. Momkap-Oua:

MapI'TV, 2003. - 62 c. Ox3eMIIIpsl: Bcero 254.

2. |MonexynsipHas ¢usnka u TepMmonuHamuka [Texcr] : yueO. 19
nocobue / E. @. Kozses, /[. P. bakueBa, A. B. Mapsmies, B.

1. Mensenunko]. Momkap-Ona: MapI' TV, 2006. - 62 c.
ISBN 5-8158-0532-7. Dx3eMIuispsl: Bcero 19.

3. |DnexrpuuectBo [Tekcr] : maboparopHslil mpaktukym / [J1. A. 274 |
I'puropseB u ap.]; M-Bo oOpazoBanus u Hayku PD, ®I'BOY | https://portal.volgatech.net/b
BITO "IMoBomx. roc. Texuon yH-T". HMomkap-Ona: ITI'TY,|ooks/Grigorev_jelektrichestv
2012. - 118 c. ISBN 978-5-8158-1105-8. DK3eMILIsAPbI: BCErO o0.pdf
274.

4. [Marnerusm [Tekcr] : maboparopHbiii mpaktukym / [JI. A. 281 /
I'puropbeB u ap.]; M-Bo obpazoBanus u Hayku PD, ®I'BOVY | https://portal.volgatech.net/b
BIIO "ToBomxk. roc. texuon. yH-t". Momkap-Oma: ITI'TY,|o0oks/Grigorev_magnetizm_2
2012. - 102 c. ISBN 978-5-8158-1104-1. Dk3eMILISPbI: BCETO pdf
281.

5. |BonnoBas ontuka [Tekcr] : mabGoparopHblii mpakTukym / I 15/

1. Torenamsuau, A. C. Macnennukos, JI. C. Macac, JI. B.| https://portal.volgatech.net/b
[enumieBa; MUHHCTEPCTBO HAyKH WM Bbiciero odpasosanwust| 00ks/Volnovaya_optika_202
Poccuiickoit  ®eneparn, DPI'BOY BO  "lloBomxckuii 1.pdf
roCy/1apCTBEHHBIN TEXHOJOTHYECKHIA yHUBepcUTeT".

Womkap-Ona: III'TY, 2021. - 64, [1] c. ISBN 978-5-8158-

2231-3. Dx3emiiapsl: Bcero 15.

6. |KBantoBas onTtmka. ATomMHas W sijepHas ¢usuka [Tekct] 189
METOJI. YKa3aHUS K BBITIOJHEHHUIO J1ab. paboT IUIsl CTYACHTOB
Bcex crneumanpHocTted / coct. : H. B. Kammpun, M. E.

Topnees, C. B. Kpacunsankopa. Momkap-Oma: MapI TV,
2005. - 83 ¢. Dx3eMmApsl: Bcero 189.

7. |Tpopumona, Taucus HBanona. Kypc ¢usuxu [Tekct] 83
[yaeOHOE rmocooue IS WHXEHEPHO-TEXHUYECKHUX
cnenuansHocteid By3oB] / T. U. Tpodumosa. 22-e uzn., crep.

Mocksa: Akagemus, 2016. - 557, [1] c. ISBN 978-5-4468-
2840-1. Dx3eMmusapsl: Bcero 83.

8. [UYeptoB, Aunekcannp [eoprueBwu. 3amadyHuk 10 (QH3HKE 274
[Teker] : [yue6. mocobue ans Bry3oB] / A. I'. Ueptos, A. A.

Bopo0bbeB. Uzn. 8-e, mepepad. u gon. M.: ®uzmatiut, 2009. -
640 c. ISBN 978-5-94052-169-3. Dx3eMIuspsl: Bcero 274.

9. |CaBempeB, Uroper BnammmupoBuu. Kypc oOmeit ¢usuku
[DnexTpoHHBIi pecype] : yueOHOe mocodue : B 3 tomax. T. 1|https://e.lanbook.com/book/3
: Mexannka. MonekymnspHas pusuka. 19-e usz., crep., 2022. - 41150
432 c. ISBN 978-5-507-48093-7.

10. [CaBenbeB, Uropp Bmagumupouu. Kypc oOmieir duzuku 30

[Texcr]

e ARrrr vr

ydyeOHOE TmocoOue sl CTYIEHTOB BBICHIMX




3aBEJICHUM,

00yJaronmxcst
TCXHOJIOTUYCCKUM  HAIIPaBJICHHUAM | B 3 T

10 TEXHUYCCKUM

T. 2

u

DnekTpruyecTBO U MarHeTusM. Bomuel. Ontuka, 2019. - 496 c.
ISBN 978-5-8114-3989-8. Dx3emmisipsl: Bcero 30.

6.2. MaTtepuanbHO-TeXHHUYECKast 6a3a v MPOrpaMMHOE O0eCTIeUeHUE

NeNe | Ayauropuu st mpose- | IlepeuerHb oCHOBHOTO 000pyJOBaHUS [IporpammHuoe
/T | IeHUs YICOHBIX 3aHATHH, oOecrieuenne
CaMOCTOSITENILHOM pabo-
ThI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu

1. 209 (1) KOMIUIEKT  IIPUBOPOB  (1),[Microsoft Windows

VcTaHoBka IS ucciempoBanus|Enterprise, Microsoft

terioémkocTr  tBeproro tena (1),|Office Standard, Arent

VYcranoBka g ompen.otHomenus|Dr.Web, Microsoft

TETUTOEMK. BO3/yXa npu|Access, Microsoft Visio

MOCTOSIH.IaBJIcHUM W noctosHHoM |Professional, Microsoft

oobéme (1), YcranoBka staboparopHasi|Project Professional,

"Mammua AtByga" ®M 11 (1),|Microsoft Visual Studio

YcranoBka naboparopnas "Mastauk|Enterprise, Kommekr 10

Makcgemia" ®M 12 (1), YcraHoBKa |1 pEIICHUS OCHOBHBIX

naboparopras "MastHuk OOepOeka"|mosb30BaTENbCKUX 3a7ad,

OM 14 (1), Kommiekr yueOHOU|BupTyanbHbIii TPaKTUKYM

mebenu (1) no ¢usuke s BY3oB (B

2 4acTsX)

2. 216 (1) Momnwutop 19" ViewSonic TFT 19"(Microsoft Windows

VA916 (1), TIK S404,2 400W/Intel |Enterprise, Microsoft

Core 13 540/kxnaB.,Meimb,MoHHT. 21,5"|Office Standard, Arent

VA2248-LED (17) Dr.Web, Microsoft

Access, Microsoft Visio

Professional,  Microsoft

Project Professional,

Microsoft Visual Studio

Enterprise, Kommnekt 10

JUTSL PEIIeHUsT OCHOBHBIX

MOJIb30BATEIBCKUX 3ajad,

BupryanbHelil IpakKTUKYM

no ¢umsuke mis BY3oB (B

2 4acTax)

3. 219 () Hocka aynuropHas 1000 * 1700 (1),[Microsoft Windows

KOMIUIEKT TIPUB.APUOH (1),|Enterprise, Microsoft

VYcranoska ®I1B-05-3-[Office Standard, Arenrt

4"OnpenencHue nocrostaHo# | Dr.Web, Microsoft

mudpakuuonnorn  pemretku"  (2),[Access, Microsoft Visio

YcranoBka @IIB-05-4-1 nusi|Professional,  Microsoft

TOJTYYCHHUSI u uccienosanus|Project Professional,

MOJIIPU30BAHHOTO cBeTa" (1),|Microsoft Visual Studio

KommtekT yuebHoit mebenu (1)

Enterprise, Kommtext I10
JUIsL pELIEHUs OCHOBHBIX
II0JIB30BATENBCKUX 3a7ad,
BupTtyanbHblil npakTHKYM




no ¢usuke s BY30B (B

2 4acTsx)
4. 212 () BOJIBTMETP VYHUBEPCAJI (1),|Microsoft Windows
Jlaboparopuass ~ ycranoBka "Moct|Enterprise, Microsoft
VYurcrona"  UE302030-230  (2),|Office Standard, Arent
Komrutekt yaeOnoit mebenu (1) Dr.Web, Microsoft

Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommekt 110
JUIS peLEHUsT OCHOBHBIX
MOJIb30BATEIbCKUX 3ajad,
BupryanbHblii IpakTUKYM
no ¢usuke a1 BY3oB (B
2 4acTiX)

Paznen 7. ®OPMblI KOHTPOJII OCBOEHUA JUCLHUIUIMHBI) ®OHJ OLEHOYHbIX

CPEJICTB

Kpurepuu onieHuBaHMs HHAUKATOPOB TOCTHXKEHUS! KOMIIETEHLIMI HAIIPaBIIEHBbI HA:
- YCBOEHHE TEOPETUUYECKOIo Marepuasia (00beM 3HaHMM, ITTyOMHA YCBOEHUS), IPEyCMOTPEHHOT O

paboueli mporpamMmoi;

- YMCHHUC wH3JIaraTb MaTcpuajl (LIGTKOCTB, TpPaMOTHOCTb HM3JIOKCHUA MaTepuajlia, TOYHOCTb H

IMOJIHOTA BOCIIPOU3BCIACHHUA y‘IC6HOFO MaTepI/IaJ'Ia);

- YMCHHC IPUMCHATH TCOPCTUUCCKHUEC 3HAHHNA ITPU PCIICHHUU IMMPAKTUICCKUX SaI[aHI/H\/JI.

[Ixama oneHUBaHUS IMMpEaACTaBJICHA HUKC.

YpoBeHb
c(hopMUPOBAaHHOCTH
AJIEMEHTOB
KOMIICTCHIINU

Kpurepun onenuBanus

Ikana
OILlIEHUBaHUS

IToporossIii OOyuaromuiics HMMeeT 3HaHUS OCHOBHOI'O
YPOBEHBb MPOSABIIAET YMEHHUE JIOTUYHO €ro H3Jararh,
JOTyCKaTh ~ HETOYHOCTM B U3JIOKEHUU

Marepuana,| yIoBJeT-
HO MOXET| BOPUTEIBHO
Mmarepuaa,

HEAOCTATOYHO IIPABUJIBHBIC (bOpMy.]'II/IpOBKI/I, HUCIIBITBIBACT
3aTPYAHCHUA B BBIITOJIHCHUH IMTPAKTUYCCKUX SaﬂaHHﬁ.

[IponBuHYTHII
YPOBEHBb

OOyuaromuiicss TBEpAO 3HAeT NPOTPaMMHBI MaTepuall,
U3JIaraeT €ro rpaMoOTHO M IO CYIIECTBY, HE JOIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BONPOC, IPABUIIBLHO
MPUMEHSIET TEOPEeTUYECKHE TOJOXKEHUS TpU pEelIeHUun
MPAKTUYECKUX BOIPOCOB W 3aj]lad, BIaJeeT HEOOXOAWMBIMU
HaBBIKAMU M IPHEMaMH UX BBITOJTHEHHUS

XOPpOIIO

Bricokuii ypoBeHb

OOyuvaromuiics TIIyOOKO M TMPOYHO YCBOWJ MPOTPAMMHBIN
MaTepuaj, TPAaMOTHO W JIOTHYECKH CTPOWHO €ro H3JIaraer,
JIaeT MCUEPIIBIBAIOIIME OTBETHI HA MTOCTABIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUS C MPAKTHKOMW, MPU ITOM
oOydaromuiicss He  3aTpyIHsAETCSs C  OTBETOM  IpHU
BHJION3MEHEHUW  3aJlaHus, CBOOOJHO  CIIpaBJsIETCA C
3aJadyaMu, BOHpOCElMI/I )41 I[pyrI/IMI/I BHUIaMH HpI/IMCHeHI/IH
3HaHWH, TIOKAa3bIBAET 3HAKOMCTBO C MOHOTpadUUECKOU
JIUTEPaTypoy, NEPUOJUYECKUMM U3JAHUSAMH, IIPABUIBHO
00OCHOBBIBAET TPHUHATHIC pEIICHUS, CBOOOJHO BIaIEeT

OTJIMYHO




HaBbBIKaMHU, IpUEMaMHU BBITTIOJIHCHHUA IIPAKTHYCCKUX pa60T ‘

7.1. Tekyluii KOHTPOJIb YCIIEBAEMOCTH

Texkymmii KOHTPOJb YCIIEBAEMOCTH OOECIEYMBAET OLEHHBAHWE XOJa OCBOCHHUS JMCUUIUIMHBI
(MOmyJIsl) U IPOU3BOJUTCS C IPUMEHEHUEM TEXHOJOTUU PEUTUHIOBOIO KOHTPOJIS B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOW AUCHUIUIMHBL. [lOpsAAOK COCTaBIEHMS TEXHOJIOIMYECKOW KapThl U
QITOPUTM  TPOBEACHHS] MPOLEAYpPhl OLICHUBAHHS BHUAOB JACSITEIBHOCTH  OOydaroluxcs,
HANpaBJICHHBIX HAa OCBOCHHME 3HAHWH, yYMEHHWH, HAaBBIKOB W/ WM ONbITa JAEATEIBHOCTH, IO
HaKOIMUTEJILHON cHcTeMe B Oajuiax ycTaHaBiIMBaeTcs mosioxkeHueM o cucreme PUTM B ®I'BOY
BO «{II'TY»

7.2. [IpoMexyTo4Has aTTECTAlMsI 00YJYarOIIUXCS
[IpomexyTouHast arrecTausi o0ydJaronuXcsl HAlpaBJICHA HA OICHUBAHUE PE3Yy/IbTaTOB OOYYCHHUS
M0 TUCIUILIMHE (MOYJII0) U IPOBOJUTCS C UCIONIb30BaHKUEM (DOHIOB OLIEHOYHBIX CPEJICTB.

[lpumepsl THIOBBIX KOHTPOJBHBIX 33JaHWid K3 0a3el (OoHIA OIEHOYHBIX CPEACTB IO
00pa30BaTeNIbHOI NporpamMmme.

JIeMOHCTPAIMOHHBIA BAPDHAHT

1. Onbitol ®Papagena. fABneHne INEKTPOMArHUTHOM MHAYKUMKU. 3akoH @Papagea. [Mpasuno
JNleHua (noporosbliii yposeHs). Mpounntoctpupyitte npasuno JleHua npumepamu. Kakosa npupoga 3.4.C.
3/1eKTPOMArHUTHOM UHAYKUMU? (NpoaBuHyTbI yposeHb). MOKaXKuTe, 4To 3aKoH Papagen ecTb cnepcTeme
3aKOHa COXpPaHEeHUA SIHEepPrum (BbICOKMIN YPOBEHD).

2. UHTepdepeHuma cBeta. YCNO0BUA MaAKCMMyMa UM MUHMMYMa npu  uHtepdepeHuun. Onbit
KOHra (noporoBbi ypoBeHb). ByayT An oTanuyatbcA MHTEepdEpeHUMOHHble KapTUHbl OT ABYX Y3KUX
6113K0 NneXKalmx napannesnbHbIX Wene Npyu oCBeweHn UX MOHOXPOMATUYEeCKUM U 6enbim cBeToM?
Mouemy? (npoasuHyTbi yposeHb). KaK nsmeHutcs nHrepdpepeHUMoHHaAA KapTuHa B onbite KOHra, ecam 3ty
CUCTeMy NOMECTUTb B BOAY? (BbICOKMI YPOBEHD).

3. MpakTnyecKoe 3agaHue no teme «BHewHuit potoadpdeKr».

NoporoBbiii_ypoBeHb. [l/IMHa BO/IHbI CBETA, COOTBETCTBYHOLLEN KpacHOM rpaHuue ¢oToaddeKkta, s HEeKOTOporo
meTanna Ao = 275 HmM. HalT MUHMMaNbHYIO 3Hepruto E oToHa, Bbi3biBatoLLero ¢otosaddekr.

NpoaBuHYTLIM ypoBeHb. HaliTu nocToAHHYyto MnaHKa h, ecnm M3BEeCTHO, YTO 3/1EKTPOHbI, BblpbiBaeMble U3 MeTasa
CBETOM € yactoTtolv: = 2,2 10% [y, NOAHOCTbIO 332epXKMBALOTCA Pa3HOCTbIO NoTeHumanos Us = 6,6 B, BbipblBaemble
CBETOM C 4acToTol vz = 4,6 10%°Iy — pasHocTbio noTeHumanos Uz = 16,5 B.

BbiCcOKMIA ypoBeHb. B TabanLe npuBeaeHbl pe3ynbTaTtbl M3MepeHuii GOTOTOKa OT NOAABAEMOro HaNPAXKEHUA MeXAY
KaToAOM M aHOAOM NpPWU ABYX PACCTOAHWMAX PACMONOMKEHUA UCTOYHMKA cBeTa OT ¢doToanemeHTa. Mcrnonbsya 3Tm
AaHHble, 1) nocTpoiTe Ha ogHOM rpaduKe BOJIbT-aMNEPHblE XapaKTepUCTUKM GoToanemeHTa Npu  ABYX
ocBelleHHOCTAX $oToKaToAa; 2) HalauTe u3 rpadMKa TOK HacblWeHUs; 3) paccumTanTe KONMYECTBO 3/1EKTPOHOB,
AOCTUraloWMX aHo4a Npu TOKe HacblweHus; 4) caenaliTe BbIBOAblI MO MOJYyYEHHbIM pe3yabTaTam, ONMPAsCch Ha
3aKOHbI BHewHero ¢potoaddpeKTa

HepequL BOITPOCOB JIs1 ITPOBCACHUA HpOMC)Ky’IO‘lHOfI aTrTeCTalnun
BOMPOCbHI K 9K3AMEHY

Paspen «MexaHuKa»

1. MexaHuKa, pasgensl MexaHUKU. Buapl mexaHnveckoro asuxkeHua. MatepmnanbHasa TOUKa, abcontoTHO
TBEpPAOE TENO. Cucrema oTcueTa. TpaekTopuA, NyTb, NepemelleHmne.



2. MocTtynaTtenbHOe ABUXKeHME. BeKTop cpegHen ckopocTu. MrHoBeHHasa cKopocTb. CpeaHAA nyTeBas CKOPOCTb.
3. CpepgHee yckopeHue. MrHoBeHHOe yCKopeHue. BEKTOp NOSIHOTO YCKOPEHMA U ero CocTaBasaoLwme.

4. BnKeHMe maTepuasibHON TOYKM MO OKPYKHOCTU. YTon NOBOPOTA, YI/10Bas CKOPOCTb, YI/I0BOE YCKOPEHMe.

5. CBSI3b YrNOBbIX U IMHENHbIX BE/IMUYMH.

6. MepBbili 3aKOH HbtoTOHA. MIHEpUMabHbIE CUCTEMbI OTcYeTa. [ToHATUE MHEPTHOM U rPaBUTaLLMOHHOM Macc.

7. NMoHATHe cnnbl. BTOpOVI 3aKOH HbloTOHa. MiMmny/ibC Tena v UMNYAbC CUNbI. 3aKOH M3MeHeHuA nmnynbca
Tena. YpaBHeHne ABUXKEHUA B AUHAMUKE.

8. B3aumopeictaue Ten. TpeTuii 3akoH HbtoToHA. UMnynbe cucTemMbl Ten. 3aKOHbl USMEHEHUA U COXPAHEHUSA
MMMYyNbCa MEXaHNYECKOW CUCTEMDbI.

9. UeHTp macc. YpaBHeHWe ABMXKEHUA LeHTpa macc.

10. NoHATKe paboTbl. PaboTa NOCTOAHHOM U NepeMeHHOM cubl. MOLLHOCTb.

11. MoHATMeE 3HEeprum B mexaHuKe. KnHetnyeckas sHeprmsa.

12. KoHcepBaTmBHble U AuCCMNATMBHBbIE CuAbl. Mprumepsl.

13. MNoTeHuManbHas aHeprus. CBsA3b MeXKAY NOTEHLNANbHOW SHEPTMUEN U CUION.

14. MonHaa mexaHMYecKasn sHeprua. 3aKOHbl USMEHEHUA U COXPAHEHWA MOJHON MEXaHUYECKOM SHepruu.

15. ImHaMuKa BpaLLaTeNbHOro ABUXKeHUA. MOMEHT MHepLMM MaTepmnanbHON TOUKM, CUCTEMbI MaTepPUabHbIX
ToueK, Tena. Teopema LLTelHepa.

16. KuHeTMuecKkas 3Heprua Bpawaloweroca Tena. KuMHeTMYecKasa 3Heprua Tena, Y4yacTBYHOLWEro BO
BpalLLaTe/IbHO-MOCTYNaTe/IbHOM ABUMEHUN.

17. MOMEeHTbI CW/Ibl OTHOCWUTENIbHO TOYKM M OTHOCWUTENIbHO OcW. PaboTa npu BpawaTenbHOM ABUMKEHUW.
OcHOBHOe ypaBHeHMe AMHAMWUKM BPaALLATE/IbHOTO ABUXKEHUA.

18. MomeHTbI nmnynbca MaTepmaanoﬁ TOYKN OTHOCUTENIbHO TOYKU U OTHOCUTENbHO OCU. MomeHT nmnynbca
Tesla OTHOCUTE/IbHO OCU. 3aKOH COXpPaHEeHNA MOMEHTa MMMNYNbCa U ero NpuMeHeHuUe.

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

21.UHepumanbHble cucTeMbl oTcyeTa. MexaHMYeckuii NMpUHUMN OTHOCUTeNbHoCTU. MpeobpasosaHus Manunes.
KnaccuyecKkunin 3aKoH C0XKEHMSA CKOPOCTEN.

22. Noctynatbl CTO. MpeobpasoBaHusa JlopeHLua.

23. Cneactsusa u3 npeobpasoBaHuit  JlopeHua: O4HOBPEMEHHOCTb COBbLITUIA, A/IMTENbHOCTb WMHTEPBAIOB
BPEMEHMU, JIOPEHLLO0BO COKpaLLieHue.

24. PenATUBWUCTCKMI MMMyAbC. YPaBHEHME AUHAMUKM B PENATUBUCTCKOM MexaHuKe. MHBapWaHTHOCTb
YPaBHEHUA ABUNKEHWUA OTHOCUTENIbHO Npeobpa3oBaHuii JlopeHua.

25. MonHana 9HEeprmna, aHeprnAa NOKoA N KUHETUYECKaA aHepPrma B penﬂTMBMCTCKOVI MexaHWuKe. 3aKOH
B3aMMOCBA3U MacCCbl U SHEPTUN, €r0o NPUMEHEHUE.

Paspen «MonekynspHaa pu3nKa n TepMmoanHAMUKAN

1. MonekynsapHan ¢pusmka v TepmogmuHammka. CTaTUCTUUECKUIA U TEPMOANHAMUYECKMIA MeTOAbI UCCef0BaHNA
BellecTa. TepmoamnHammnyeckme napamerpbl.

2. WpeanbHbi ra3. 3aKoHbl MAeanbHOro rasa.



3. OcHoBHOEe ypaBHeHne MKT.

4. 3akoH MakcBenna o pacnpeneneHnm MoaeKkya naeanbHOro ra3a no CKOPoOCTAM
5. BapomeTpuyeckan popmyna. Pacnpeaenenne bonbumaHa.

6. CpefiHee YMCNO CTO/IKHOBEHUI U cpeaHAsa A/IMHA CBOBOAHOro npobera MosieKky

7. ABNeHns nepeHoca B TEPMOANHAMMNYECKN HEPABHOBECHbIX CUCTeMaXx. TensonpoBoaHocTb. Anddysus.
Bsa3KocTb.

8. Yncno cteneHel cBobobl MONEKY/bl. 3aKOH PaBHOMEPHOrO pacnpene/ieHns SHepPrumn no cTeneHam cBoboapbl
MOAEKYA. BHYTpeHHSAA sHeprua naeanbHOro rasa.

9. Tennota u paborta. MNepBoe Ha4yano TepMOANHAMMNKN. [TpUMeEHEHWE NepBoOro Havana TePMOANHAMUKN K
Pas/IMYHbIM NPOLEeCcCam.

10. TennoemKocTb. YpaBHeHne Maliepa. PU3nYecKmii CMbICN YHUBEPCAIbHOWM ra30BOM NOCTOSHHOW.

11. AgnabaTunueckuit npouecc. YpasHeHue lNyaccoHa.

12. NonntponHble npoL,eccsol.

13. Uukn. KN4 umkna. Obpatumble n Heobpatumble npoueccol. Linkn KapHo.

14. SHTponuA. CTaTUCTUYECKOe TOJIKOBaHWE 3HTPOoNUK. Bropoe Hayano TepMoaNHAMUKN.

15. Cunbl M NOTEHLMaNbHAA SHEPTUA MEXMOJIEKY/IAPHOIO B3aMMoAencTeus. YpaBHeHue BaH-gep-Baanbca.
16. N3oTepmbl BaH-aep-Baanbca. BHyTpeHHAA sHeprua peanbHOro rasa.

17. dasoBble nepexoabl BTOPOro poaa. Auarpamma coctosiHus. TpoliHas Touka. YpaBHeHue. KnainepoHa-
Knaysuyca.

Paspaen «dneKTpocTaThKa. MoCcTOAHHDIN TOK»

1. dnekTpusauua Ten TpeHuem. [OUCKPETHOCTb 3apAafoB. D/IeMeHTapHbIM 3apsaf. 3aKOH COXpaHeHus
3/IeKTPUYECKOro 3apaaa.

2. Bsaumogencremne aneKTpUYeCcKnx 3apsaaoB. 3akoH KyoHa.

3. 3HEKTpOCTaTMHECKOE none. HaﬂpFI)KEHHOCTb 3/1EKTPOCTATUYECKOro nonA. Mone ToueyHoro 3apAaga. anHLI,MI'I
cynepnosnumnmn aNeKTpoCcTaTmu4eCckoro nonsa. Cunosble NAMHUK 3/1EKTPOCTATUHECKOro nonAa.

4. TIOTOK BEKTOpa HaMpPAMEeHHOCTM 3neKTpocTaTuyeckoro nona. Teopema OcTtporpagckoro-faycca ans
3/1EKTPMYECKOro NoAA B BaKyyMme.

6. MprmeHeHne Teopembl [aycca K pacyeTy 31eKTPOCTaTUYECKMX Noel 3apasKeHHOW 6eCKOHEYHOM NAOCKOCTH,
cdepbl, Wapa v UMANHAPA B BaKyyme.

7. PaboTa No nepemeLleHnio TO4eYHOro 3apsaa B nosie To4eyHoro 3apsaga. Teopema O LMPKYAaUMM BeKTopa
HanpPAKeHHOCTN 3/1IeKTPOCTAaTUYECKOro Nos.

8. MoTeHuMan aneKTpocTaTMYecKoro noss. PasHocTb NOTEHLMANO0B.
9. CBA3b MeXAY HaMpPAXKEHHOCTbIO U NOTEHLMANOM. DKBUMOTEHLMAbHbIE MOBEPXHOCTY.
10. Tunbl AU3NEKTPUKOB. MNonspusauma AM3NEKTPUKOB. HanpaKeHHOCTb NosA B ANINEKTPUKE.

11. Teopema laycca AnA 3N1EKTPOCTATUYECKOrO MOAA B AUINEKTPUKe. YCNOBMA Ha rpaHULe pasgena Asyx
OVN3NEeKTPUKOB.

12. MpoOBOAHUK B 3/N1EKTPOCTaTUYECKOM noJie. 3J'IEKTpOCTaTM‘-IeCKOG none B NOAOCTM NPOBOAHUKA.
3}1€KTpOCTaTVILIECKaﬂ MHAOYKUNA. 3I'IeKTp0CTaTM"IeCKaFI 3auuTa.



13. EmKOCTb yeauHEHHOro npoBogHWKa. KoHaeHcaTtopbl. EmKocTb  KoHAaeHcaTopoB. CoeguHeHue
KOHAEeHCaTOpOoB.

14 dHeprus cMCTEMbl 3NEKTPUYECKUX 3apAA0B. DHEPrna 3apaKeHHOro NPoBOAHMKA M KOHAeHcaTopa. dHeprus
aneKTpmyeckoro nona. O6bemHasn NJAOTHOCTb SHEPTUK.

15. dneKTPUYECKUI TOK. YCN0BUA CyLLecTBOBaHMA. Cuia M NIOTHOCTb TOKa.
16. CtopoHHue cunbl. IAC. HanpaxeHue.
17.3akoH Oma Aa1s OAHOPOAHOM LLenu B UHTErpanbHoi U anddepeHumnanbHo dopme.

18. ConpoTtusneHne nposogHnKkos. CoeauHeHMe NPOBOAHMKOB. 3aBMCUMOCTb CONPOTUBIEHUA NPOBOAHNKOB OT
Temnepatypbl. CBEPXNPOBOAMMOCTb.

19. PaboTa ¥ MOLLHOCTb 3NEKTPUYECKOro TOKa. 3aKoH [Koyns - JleHua B UHTerpasbHol U audbdepeHLmManbHom
dopmax.

20. 3akoHbl OMa gna HeOAHOPOAHOrO yYacTKa Lenu 1 Ana 3aMKHyTon Lenu. NMpasuna Kupxroda.
BOMPOCHI K BPK MO ANCUUNNINHE
Paspen «MarHeTusm»
1. MarHuTHOoe nose. BeKTop MarHUTHOM MHAYKUUKU. CUNOBbIE IMHUM MarHUTHOrO NoNs.

2. MarHuTHoe nosie NpoBOAHMKA € TOKOM. 3aKOH bro-Casapa-/lannaca. MpuHumn cynepnosmumm MarHMTHOro
nons.

3. [leicTBME MArHUTHOrO MO/ HA MPOBOAHMKK ¢ TOKOM. Cnia Amnepa.

4. ercTBME MarHMTHOTO MOJIA Ha ABMXKyLWMeca 3apsaabl. Cuna JlopeHua.

5. [BuxKeHune 3apaxeHHbIX YacTuL, B MarHUTHOM MoJe.

6. MOTOK BEKTOpa MarHUTHOW MHAYKUMK. Teopema laycca A8 MarHUTHOTO Nons.

7. Teopema 0 LMPKYAALMY BEKTOPA MAarHUTHON MHAYKLMM B BaKyyme.

8. MarHuTHoe nose coneHonaa 1 Toponaa.

9. PaboTa no nepemeLLeHu1to NPOBOAHMKA U KOHTYPa C TOKOM B MarHMTHOM MoJe.

10. OnbITbl ®apagen. ABneHne sSNeKTPOMarHUTHOM MHAYKUMK. 3akoH Papages. MNpasuno JleHua.
11. AsneHne camomnHaykumu. MotokocuennexHmne. MHayKkTMBHOCTL. 3AC CAaMOMHAYKUMN.
12. 3Heprusa marHuTHoro nonsa. O6bemHas NAOTHOCTb SHEPIrMM MarHUTHOTO NoAA.

13. MarHuTHOe none B BelLecTse. MarHUTHOe No/sie aTOMOB U MOJIEKY .

14. Tunbl marHeTUKoB. [ina-, napamarHeTnsm.

15. BeKTop HamarHMYeHHOCTW. HaFIpFl)'KeHHOCTb MarHuTHoro nonda. MarHuTHaA BOCMIPUMMYMBOCTb M MAarHUTHaA
NPOHNLAEMOCTb.

16. 3aKOH NOAHOrO TOKa A1 MarHUTHOTO MOJA B BELLECTBe.

17.0cHoBbl Teopum MaKcBenna ans 3NeKTPOMarHMTHoOro nons. YpasHeHus MaKcBenna B MHTErpaabHon dopme.
Paspgen «KonebaHusa v BONIHbIN

1. KonebatenbHble npouecchl. FapMoHUYECcKMe KoebaHna U X XapaKTEPUCTUKMN.

2. MexaHunyeckue rapmoHudeckme KosiebaHus. FapmoHuYecknii ocumnnatop. MpyxuHHbIN, GUsndeckuii u



MaTEMATUYECKUIA MAATHUKM.

3. CBoboAHble rapMoHUMYecKkme KonebaHus B KosiebaTeNnbHOM KOHTYpe.

4. CnosKeHue rapMoHUYECKUX KONebaHMi O4HOro HanpaBiaeHUA U OAMHAKOBOM YacTOTbI.
5. CnoxkeHue AByX B3aMMHO NeprneHAMKYAAPHbIX KoNebaHWM 0AMHaKOBOM YacToTbl.

6. 3aTyxatowme KonebaHusa. ABToKonebaHUsA. BbIHyKAeHHble KonebaHuA. Pe3oHaHc.

7. BoniHbl. Mpupoaa v knaccudurKkauma BoaH. YpaBHeHue beryuieit BoiHbl. XapakTepuctuka BonH. dasosasn
CKOPOCTb BOJIHbI.

8. DNeKTPOMarHUTHbIE BOHbI M UX CBOWMCTBA. BekTop YmoBsa-MNoiHTMHra.
Paspen «BonHoBaA 1 KBaHTOBAA ONTUKa»
1. MHTepdepeHLMa cBeTa. YCI0BUA MAaKCMMyMa U MMHUMYMa Npu UHTepdepeHumnn. OnbIT FOHra.
2. Andpakuna ceeTa. Ycnosua HabnogeHma andpakumn. MpuHumn MNolireHca-PpeHens.
3. MeTog 30H ®peHens. CeolicTBa 30H PpeHena. 30HHaA NAACTUHKA.
4. Andpakuunsa ®payHrodepa Ha NJOCKON Wenm NnpyM HOPMabHOM NaJeHum CBeTa.
5. Andpakumna ®payHropepa Ha gUdpPaKLMOHHON peLleTKe.
6. Incnepcua ceeta. HopmanbHaa 1 aHOMabHaA gucnepcuma.
7. NMonapusauma ceeta.
8. TennoBoe 13y4eHMe 1 ero XxapakTepUCTMKN. ABCONOTHO YepHOoe TeNo.
9. 3aKoH Kupxroda. PaBHOBECHOCTb TEMNNOBOrO U3NyYEHUA.
10. 3aKoHbl CTedaHa-bonbumaHa, cmelLeHma BuHa.
11. ®opmynbl Penes-LxuHca 1 MNnaHKa. N’MnoTesa o KBaHTOBOM NPUPOAE TEMNI0BOIO U3NYYEHUS.

12. Buabl poTtoaddeKkTa. 3aKkoHbl BHelwwHero ¢otoaddekTa. YpaBHeHME IMHLWITENHA ANA BHELWHErO
doToadoekrTa.

13. SHepruAa. Macca u MMNybC CBETOBbLIX KBAHTOB. [laBneHuMe cBeTa.
14. Mogenn atoma TOMCOHa, NnaHeTapHasa moaenb Pesepdopaa.

15. J/InHenyaTbI cneKkTp atoma Bogoposa. Cepun NlalimaHa, banbmepa, MNaweHa, bpekeTa, MdpyHAaa.
Ob6o6uieHHan popmyna banbmepa.

16. ATom Bogopoza no bopy. NMoctynatel bopa. OnbiT PpaHKa n Nepua. Cnektp atoma Bogopoga no bopy.

Pasgen «9nemeHTbl KBAaHTOBOW MeXaHUKU. PU3MKa aTOMHOro AAPa U 3/1IeMEeHTAPHbIX 4acTul,. »

1. KopnyckynapHo-BonHoBoOM Ayanuam. Fvnotesa Jlym ge bpoiina. OnbiT JasuccoHa - Axxepmepa. BonHbl

ne bpoiina n nx ceolictaa.

2. CooTHoLLeHUsa HeonpegeneHHocTel lelizeHbepra. O6bACHEHME COOTHOLLIEHUI HeonpeaeneHHOCTEN C

BOJIHOBOM TOYKM 3peHunAa. rpaHMLI,bI NPUMEHNMOCTHU KNaCcCMYECKON MEXaHUKM.

3. BonHoBas ¢yHKUMSA M ee CTaTUCTUYECKUA CMbICA. BpemeHHOe W CTauMoHapHOEe YpaBHeHUs
WpeanHrepa. lNpumeHeHue ypasHeHua LlpeauHrepa K 4YacTMUe B «MNOTEHUMaNbHOM Ame»

6ECKOHEYHO BbICOKMMMW CTEHKAMM.

4, MoHATUME O «MoTeHUMasbHOM bapbepe» U «TyYHHeNbHOM 3ddekTe». JIMHEeNHbIN rapMOHUYECKUIA



OCUMNNATOP B KBAHTOBOW pU3MKe. DHEPrua HyneBbIX KonebaHui.

MpumeHeHne ypaBHeHus LlpeauHrepa K aTomy BOoAOpOAa B HOPMasbHOM COCTOSAHWMW. KBaHTOBble
yucna. Mpaeuna otbopa. OnbiThl LTepHa — Fepnaxa. CnuH anekTpoHa. CNMHOBOE KBAHTOBOE YMC/O.
MpuHumMn 3anpeta Mayau. PacnpeaenexHue s3NeKTPOHOB B aTOMe.

PeHTreHoBcKMe nyun. CRNOWHOW CNEKTP W ero rpaHuua. XapaKTepucTUYecKoe pPeHTreHOBCKoe
nsnyveHune. 3akoH Mo3an. CnoHTaHHOE U BbIHYXAEeHHOe n3nyyeHue. Jlasepsl.

XapaKTepuctMka aTomHoro sgapa. Mogenn agep. Mogenb sapa no WeBaHeHKo-leiseHbepry.
XapaKTePUCTUKN HYKNOHOB. M3oTonbl. HelTpuHo. MO3UTPOH. fAaepHble cunbl. B3saumopelicteue
HYK/IOHOB. [ledeKT maccbl. dHeprua cBasun aapa. YCTOMYMBOCTb AAep.

PagnoaktmBHOCTb. EcTecTBeHHaA n UCKYCCTBEHHAA PaaANOaKTUBHOCTb. 3aKoH PaAn0aKTUBHOIO pacnaja.
3aKOHOMepHOCTM M npoucxoxgeHue anbcba - K 6eTa—pacna,c|,a. 3!'IEMEHTaprIe 4acTuubl. 3aKoHbI
COXpaHeHnA 3apAaao0s. AHTUYacTULbI. B3anmHan npespaaemMoCcTb 3/1EMEHTAPHbIX YaCTUL.

dnemeHTapHble YacTuupl. Aapa aTomoB. ATombl. MoneKkybl. [asbl, XUAKOCTM, NAa3ma, TBepapble Tena.
MnaHeTbl. 3Be3gbl. CoBpeMeHHas ¢M3MYecKaa KapTMHA Mupa. Mepapxua CTPYKTYp MaTepuu.
dyHAaMeHTalbHble B3aUMOLeNncTBuA.



