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ObopomHas cmopoHa mumyibHO20 JUCMA
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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

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

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
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 HHOPMALUK, 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 3aKOHBI. |I3MEPUTEIBHBIX IPUOOPOB, CTATUCTUIECKUX

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
MaTeMaTHYeCKHE METOIbI
JUTSL pellieHus 3a/1a4
TEOPETHYECKOTO 1
MPUKJIAHOTO 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. Bnageer
HaBBIKAMH
WCIIOJIb30BaHUS 3HAHUIN
(GU3UKY 1 MaTeMaTUKHU
NP PELLICHUU
MPaKTUYECKHX 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

Paznen 2. MECTO JUCHUIIIMHBI B CTPYKTVYPE OIIOII

JucnunamHa otHOCUTCS K 00s3aTenbHOM yacTu OIIOIN.
JlucuunianHa sBisieTcs 00s3aTeIbHOM




Jns  mpopomkenust  (GopMupoBaHUS — 3aABJICHHBIX  KOMIIETEHIMII  HEOOXOIMMBI  3HAHUS
npemecTByonmx aucuuruind: Matemaruka (YK-1), Uadopmannonnsie texnomorun (YK-1),
Haueprarenbhas reomerpus u nrmxenepHas rpaduka (YK-1), Xumus (YK-1), Marematuka (OIIK-
1), Xumus (OITK-1)

W3yvyaemass IUCHUIUIMHA SIBJISIETCS OCHOBOM I MPOJOJKEHHS (OPMUPOBAHUSA YKa3aHHBIX
KOMIIETCHIIMM B CIEIYIOUUX AUCHUIUIMHAX: OCHOBBI TEXHOJOTHYECKOTO MPEANPUHUMATENIbCTBA
(YK-1), ®usuueckue ocHoBbl 3jekTpoHukn (OIIK-1), ®uszmka KOHACHCHPOBAHHOTO COCTOSHHS
(OIIK-1), OcnoBsl HanotexHosoruu (OIIK-1), OCHOBBI Jy4eBBIX U IJIA3MEHHBIX TEXHOJOTUMA
(OIIK-1), Teopernueckue ocHoBbl AnekTpoTexHuku (OIIK-1), OcuoBsl onTosnekrponuku (OITK-
1), TexHonorus MaTepHalioB ¥  M3ACIUNA DICKTPOHUKU U HaHOAeKkTpoHuku (OIIK-1),
Muxkpoanektponnsle aatuuku (OIIK-1); rocymapcTBeHHOW HWTOTOBOM aTTecTaluu B (dopme:
[ToaroToBka K ciaye u cadya rocyaapcTBeHHOro sk3amena (YK-1)

Pazzen 3. OIIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI' A

Just hopmupoBaHUs 3asSBJICHHBIX KOMIICTCHIIMH HCIIOJIB3YIOTCS METOIOJIOTHYECKHE TEXHOJIOTHH,
peanu3yromue AeATEIbHOCTHBIA, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTHKO-OPUEHTUPOBAHHBIN
TIOJTXOJIBI.

OCHOBHBIMHU CTPAaTErMUECKUMU TEXHOJOTHSIMHU SIBISIFOTCS: JICKIIMOHHBIC 3aHSTUS, TPAKTUUYECKHUE U
nabopaTOpPHBIE 3aHATHS

Ha AOCTHIKCHUC KOHKPCTHBIX uenei/i O6y‘I€HI/I$I HaIpaBJICHBI IMPHUMCHACMBIC TAaKTUYCCKHC
TEXHOJIOTUH: 3aJIaHMsl, UHPOPMALIMOHHBIC, KIIACCUYECKast JICKIIUS

Paszen 4. COJIEPYKAHUE JIUCLTUTUIMHBI

2 cemecTp

Komunuectso | Dopmupyemsie

Bunwl 1 TeMbl 3aHATHHI
JacoB KOMIIETCHIINHU

MexaHuKa 64 OIIK-1, YK-1

Jlexnus. BBenenune. @usnka B CHCTEME €CTECTBEHHBIX Hayk. O01mas 2
CTPYKTYpa H 3aJa4¥l TUCIHUIUIUHBI «DU3uKay. JKCepUMEeHTAIbHAS
u Teopetnueckas ¢pusnka. Kmaccuyeckas u Hekiiaccudeckas
¢usuka. Kunematuka. OCHOBHbIE KHHEMATHUYECKUE
XapaKTEPUCTUKHU KPUBOJIMHEUHOTO IBUKEHHUSI: CKOPOCTh U
yckopenue. HopmanbHoe U TaHT€HIIMAIbHOE YCKOPEHHE.
KunemaTuka BpaiaTeabHOTO ABMKEHUS: YTI0Basi CKOPOCTh U
YIJIOBOE YCKOPEHUE, UX CBA3b C IMHEMHON CKOPOCTHIO U
YCKOPEHUEM.

Jlexums. JlnHaMuKa nNoCTynaTeabHOTo ABMKEeHUs. IHepiuanbHble 2
CHCTEMBI OTCUETA U NEPBBIN 3aKk0H HbproToHa. Bropoi 3akoH
Hprotona. Macca, umiynsc, cusa. Y paBHEHUE JBUKCHUS
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HeroTOHA 1 3aKOH
coxpaHeHus umnyibea. [ledTp Macc MeEXaHHYECKOU CUCTEMEL,

Jlexnus. Cuna, paboTa ¥ HOTEHIMAIbHAs 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.

Jlexuus. OCHOBHOM 3aKOH TMHAMUKH BpalieHusi. MOMEHT CHUJIBI. 2
MoOMEHT uMITyJIbca MaTEPUAIILHON TOUKU U MEXaHUYECKOU
CHCTEMBI. 3aKOH COXPaHEHUSI MOMEHTAa UMITYJIbCa MEXAHUYECKOU
CHCTEMBI.




Jlekuus. JluHamuka BpaniaTeaIbHOTO IBUKEHUS.

YpaBHeHUE BpallleHUs TBEPOTO TeJIa BOKPYT 3aKPEIJIEHHON OCH.
Mowment unepuuu. @opmyna ltelinepa. Kunernueckas s3Heprust
BpaIIaOLIErocs TBEPI0ro Tea.

Jlexmus. D1eMeHThI MEXaHUKH CIUIOIIHBIX cpea. OO0mue cBoMcTBa
KuAKocTel U ra3oB. CTallmoOHapHOE TEYEHHUE UEAIbHOM JKUIKOCTH.
VYpasuenue bepnymu. Ynpyrue HanpspkeHUs U aegopMaluy B
TBEPJIOM Telle. DHEprusl yupyrux nedopmannii TBEpAOTO Tea.
3akon I'yka. Moayis FOrra. Kosddumnuent [lyaccona.

Jlexuus. D1eMEHTHI pEISITUBUCTCKON MEXaHUKHU.

[TpuHIMIT OTHOCUTENIBHOCTU U TIpeoOpazoBanus ["anues.
DKcrepuMeHTaTbHbIe 000CHOBAHUS CIIEUAIBHON TEOPUU
otHocutenbHOCTH (CTO). IToctynarel CTO. OTHOCHTETBEHOCTH
OJIHOBPEMEHHOCTH U TipeoOpazoBanus Jlopena. CokpaiieHue
JUITMHBI ¥ 3aMeJIJICHHEe BPEMEHH B IBIDKYILIMXCS CUCTEMaX OTCYeTa.
Junamuka CTO. PenstuBucrckuii umnyisc. B3anMocss3b Maccel u
sHeprun. CTO u smepHas SHepreTHKa.

JlaboparopHas padota. Cratuctuueckas 00paboTKa pe3yabTaToB
JKCIIEPHMEHTA.

JlabopaTtopnast pabora. Usmepenue yckopeHus cCBOOOHOTO
naJicHusl Ha MaiuHe ATBya. / Mi3ydeHue 3aKOHOB
IIOCTYNATCJIIbHOI'O ABHUKCHHUS HA MAIIIMHEC ATBY[[a.

JlaboparopHas paboTta. 3amura J1a00paTOPHBIX PabOT.

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

JlaGopatopHas pabota. M3ydeHue mpeneccuu ocu rupockona. /
Omnpenenenne CKOPOCTH TTOJIETa CHAPSJIA C TOMOIIBIO
0AJUIMCTHUYECKOTO KPYTHIILHOTO MasiTHUKA.

JlaGopaTtopHas pabota. 3ammTa 1a00paTOPHBIX padoT.

JlaGopatopHas paboTa. 3aumTa 1a00paTopHbIX padoT.

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

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

HpaKTI/IquKOC 3aHsaTHEe. MexaHuka TBCPAOro TEJa.

3amanus A CaMOCTOSITENIbHON pabOThI, B TOM YHUCIIE BHITIOJTHEHHE
Brimonaenune nomarnrHeit padbotsr (Tectsl B JK),

[ToaroroBka Kk 3amuTe J1abopaTOPHBIX padoT.

Pemenve nHIMBHIYAIBHBIX 3a/1a4.

[ToAroTOoBKAa K KOJUJIOKBUYMY.

30

MoJjekyaspHasi hu3uKa 1 TEPMOIUHAMHUKA

60

Jlexmms. MKT uaeansroro raza MonexynspHas Gusznka u
TepMogruHamMuKa. CTaTUCTUYECKUI U TEPMOJUHAMUYECKUA METOIBI.
TepmoanHaMHuuecKass CUCTEMA U TapaMETPbI COCTOAHMS. Moenb
UJECAIBHOTO ra3a. 3aKOHbI UJIeaIbHOTO ra3a. OCHOBHOE ypaBHEHUE
MKT.

Jlexuusi. DIeMEHTHI CTaTUCTUYECKON (U3UKHU. 3aKoH MakcBesuia o
pacrpeeIeHul MOJIEKYJI UAEaIbHOTO ra3a 1o CKOpoCTsIM U
SHEPTHUsM TEIJIOBOTO JIBMKEHHUs. bapomerpuueckas popmyina
bonsimana.

OIIK-1, YK-1




Jleknus. CpegHee 4MCI0 CTOJTKHOBEHHUM M CPEIHSS JTMHA 2
cBoOOIHOTO TIpobera MoJekyd. SBnenus nepenoca. Anddysus,
TEIJIONPOBOJIHOCTh, BHYTPEHHEE TPeHUE. BpOyHOBCKOE IBUKEHHE.
DMOupHYecKue ypaBHeHus nepenoca: Puka, Pypbe u HproTona.

Jlekuus. OcHOBBI TepMOAMHAMUKU. BHyTpeHHss sHeprus. Yucino 2
cTerneHe cBo00/ bl MoJieKyIl. IlepBoe Hayano TepMOIMHAMUKH.
Pabora rasza npu usmenenuu ero oorema. [Ilpumenenue 1-ro Hauana
TEPMOJMHAMUKU K u3onponeccaM. TemioeMkocTs. CBs3b
TEIIOEMKOCTH C YHCIIOM CTeleHel cBOOOIbI MOJIEKYJI Ta3a.
YpasHenue Maiiepa. AnadaTHbIN IIporecc.

Jlexmms. Huxn. [psimoii n oO6patHbri k. OO0paTuMbie U 2
HEOOpaTHMBbIE TPOLIECCHI. DHTPOIHS U €€ CTATUCTUYECKHUI CMBIC]I.
Bropoe Hauano TepMoanHaMuku. TerioBbIe IBUTATENU U
xoxomuibHble MamuHbl. [{ukin Kapro.

Jlexuus. Peanbubie ra3pl. Cuiibl U TOTEHUMAIbHAS YHEPTUs 2
MEXMOJIEKYJIIPHOTO B3aUMOJACUCTBUA. Y paBHeHne Ban-nep-
Baansca. M3otepmel Ban-nep-Baanbca u ux ananus. BHyTpeHHss
sHeprus peanpHoro rasa. @aszossie nepexos! Il poga. unarpamma
cocrosinus. TpoliHas TOUYKa.

JlabopaTtopHas pabora. Pacnipenenenne Maxkcgenia. 2

JlaGopaTtopHast pabota. OnpeseieHre OTHOIICHHS TeTIOEMKOCTEH 2
Bo3ayxa Cp/Cv meronom Knemana-/lezopma. / Onpenenenue
OTHOIIEHHS TeTI0eMKocTel Bo3ayxa Cp/Cv pe3oHaHCHBIM
MeToIoM. / Onpe/ieIeHne TEIIOEMKOCTEeM TBEPAbIX TEIl.

JlaGopaTtopHas pabota. 3ammTa 1a00paTOPHBIX padoT. 2

JlaGopatopHas pabota. OnpeneneHue KodQpPHUIUEeHTa BA3KOCTH 2
BO3/yXa KanWUIpHBIM MeToJoM. / Onpenenenre kodppuiueHTa
BS3KOCTH JKUAKOCTH 1o MeToay Ctokca. / Onpenenenue
Koa¢umeHTa B3auMHoN 1uddy3un Bo3ayxa v BOASIHOIO napa. /
Onpenenenue k03 puiineHTa TEIIONPOBOAHOCTH BO3/1yXa
METOJIOM HArpETOM HUTH.

JlaGopatopHas paboTa. 3aumTa 1a00paTopHbIX padoT. 2
JlaGopatopHas paboTa. 3aumTa 1a00paTopHbIX padoT. 2
[Tpaktuyeckoe 3ansatue. MKT uneanbHoro rasa. 91eMeHTHI 2
CTaTUCTHYECKON (DU3MKH.

[Tpaktuyeckoe 3anstue. OCHOBBI TepMOAMHAMUKU. [Ipumenenue 1- 2
r0 HavaJia TEPMOJMHAMUKH K M30MPOIIECCAM.

[TpakTryeckoe 3aHsATHE. DHTPOIUS U €€ CTATUCTUYECKUIA CMBICIL. 2

Btopoe Hauano repmoarHaMuKU. TerIoBbIe TBUTATEHN U
xosioauibHble MamuHbl. [ukn KapHo.

3amanus I CaMOCTOSITEIHHOM padOTHI, B TOM YKCJIE BHIMIOJTHEHNE
Brimonnenue nomaminei pabotsl (Tectsl B JK),

[ToaroToBka K 3amuTe J1abOpaTOPHBIX padOT.

Pemienne nHMBHAYyaNnbHBIX 33]1a4.

[ToArOTOBKA K KOJUIOKBHYMY. 30
Jaexrpocraruka. IlocTOAHHBIN TOK. 56 OIIK-1, YK-1
Jlexius. DneKTpocTaTUKa. DIEKTPUICCKHM 3apsl. 3aKOH 2

coxpaHeHus 3apsaa. 3akoH KynoHa. DieKkTpocTaTUuecKoe moJie.
Hanpsi>xeHHOCTB 25eKkTpocTaTiyecKoro mnois. Ipuanun
cynepro3uiuu nojeid. Cunoeie TuHUA. PaboTa Mo nepemMenieHuo
3apsna. [loreHuuan anekrpocratndeckoro noss. CBsizb MEXAY




HaNpsKEHHOCTBIO U MMOTEHLUAIOM. DKBUIIOTEHIIUAJIbHBIE
IIOBEPXHOCTH.

Jlexuus. Teopema I"aycca i 351€eKTpOCTaTUYECKOTO MOJIS B
BakyyMe. [IoTok BekTopa HanpskeHHOCTH. Teopema [Mayccea s
3JIEKTPOCTATUYECKOI0 MoJis B Bakyyme. [IpuMeHenne TeopeMsl
["aycca K pacueTy HEKOTOPBIX AJIEKTPOCTATUYECKUX IOJIEH.

Jlekuus. JIUdneKTpUKH B JIEKTPUUECKOM ToJie. THrb
nuaneKTpukoB. [lonsipuzanus quanekTpukoB. [1oaspru30BaHHOCTD.
HarnpsixeHHOCTB TI0JIS B TUAJICKTPUKE. DIICKTPUUECKOE CMEIIEHHE.
Teopema ["aycca aiist 3JIEKTPOCTATUYECKOTO TOJIS B TUDJIEKTPUKE.
YcnoBus Ha TpaHUIIE pa3fena IBYX AUAJICKTPUUECKUX CPEl.
CerHeTodJIEKTPUKH.

.HGKI_[I/IH. HpOBO,I[HI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIE.
3JI€KTpI/I‘-IeCKa$I CMKOCTb YCAMHCHHOI'O ITIPOBOAHUKA.
KOHHGHC&TOpH. BHCpFI/IH CHUCTCMBI 3apA10B, YCAUHCHHOI'O
IIPOBOJHMWKA M KOHACHCATOpPA. 3HCDFI/I$I OJICKTPOCTATHYCCKOI'O

Jlexuus. ITocTOSHHBIN 3JIEKTPUUECKUI TOK. DIEKTPUUECKUH TOK,
CuJia ¥ TNIOTHOCTh TOKa. CTOPOHHUE CUIIBL. DIEKTPOABUKYIIAS
cuia v HanpsbkeHue. 3akoH OMa B HHTErpaJIbHOW U
muddepennmanbHoi popmax. ConpoTUBICHUE TPOBOIHUKOB.
3akoH JIxxoyisg-JIeHna.

JlaboparopHas pabota. 3ydeHne 3IeKTpOCTaTUYECKOTO MO, /
[TpoBepka Teopemsl ["aycca 1Jist 2IEKTPOCTATUIESCKOTO MOJIS B
BaKyyMe — BUPTYaJIbHBLINA TPAKTHKYM.

JlaboparopHas pabota. 3ydeHne 3aBUCUIMOCTH COITPOTUBIICHUS
MeTajuia OT TEMIEPATYPHI C TOMOIIBI0 MOCTHKA YUTCTOHA. /
N3yuenne 3aKk0HOMEPHOCTEN ra30BOr0 pa3psia Ha OCHOBE
XapaKTEepUCTHK cueTumnka I'ewrepa.

JlaGopatopHas paboTa. 3aumTa 1a00paTopHbIX padoT.

JlaboparopHas paboTa. M3yueHue pu3nueckux CBOWCTB
CETHETONJICKTPHUKOB.

JlaGopatopHas paboTa. 3aumTa 1a00paTopHbIX padoT.

HpaKTI/I‘-IGCKOG 3aHATHE. 3aKOHBI OJICKTPOCTATHUKHU.

[TpakTueckoe 3anarue. Teopema ["aycca nis
AIEKTPOCTATUYECKOIO MOl B BAKYYME.

HpaKTI/I‘-IGCKOG 3aHATHE. 3aKOHBI IIOCTOSTHHOTO QJICKTPHUYICCKOTO
TOKaA.

3amanus 111 CaMOCTOSITEIHHOM padOTHI, B TOM YMCJIE BHIMIOJTHEHNE
Brimonnenue nomaminei pabotsl (Tectsl B JK),

[ToaroToBka K 3amuTe J1abOpaTOPHBIX padOT.

Pemienne nHMBHAYyaNnbHBIX 33]1a4.

ITonroroBka K KOJUIOKBUYMY.

30

MHuas xoHTakTHAs pa60Ta:

IloaroroBka K 3K3 AMCHY

30

IIpoBeaeHue PK3aMeHa

3 cemecTp

Bunsl u TeMbI 3aHATHH

KommuectBo
4acoB

dopmupyemsbie
KOMIIETCHIIUU

Marberusm.

37

Jlexuusi. MarHuTHOE 1OJIE U €r0 XapaKTepUCTUKU. 3aKoH buo-
Capapa-Jlannaca 1 ero NpuMEHEHHUE K pacuyeTy HEKOTOPBIX MOJICH.

2

OIIK-1, YK-1




3akoH Amnepa. BzaumoieiicTBre TOKOB.

Jlexuus. MarauTHoe 1oJie ¥ €ro XapakTepuCcTUKU. MarautHoe
nose ABwxKynierocs 3apsana. Cuna Jlopenna. JIBuxenue
3apsKEHHBIX YaCTUIl B MATHUTHOM TTOJIE. Y CKOPUTENH 3apsKEHHBIX
vactuil. Dpdext Xosia.

Jlexuusi. 3aKOH MOJHOTO TOKA IS MATHUTHOTO TOJISI B BaKyyMe.
[upkynsusi BEKTOpa MarHUTHOM MHIYKLIMH B BaKyyMe.
MarauTHbIE TIOJISI COJICHOUIA U TOpOUAa. MarHuTHBIN MTOTOK.
Teopema I'aycca s mosist B. Pabora o nepemenienno
IIPOBOJIHUKA M KOHTYpa C TOKOM B MarHUTHOM I10JI€.

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

Jlekuusi. MaroHuTHbIE CBOMCTBA BelllecTBa. MarHUTHBIE MOMEHTBI
AJEKTPOHOB U aTOMOB. J[Ma- 1 napamarseTn3sM. HamarHn4eHHOCTb.
MarauTHoOE I10JI€ B BEIIECTBE. 3aKOH ITOJIHOT'O TOKa B BEIIECTBE.

VY ciioBHS Ha rpaHULE pa3zielia IByX MarHeTUKOB. DeppoOMarHeTuKu:
UX IPUPOJIa U CBOMCTBA.

Jlexuus. Teopus Makcsema [uist 2J1€KTPOMarHUTHOTO MOJIS.
Buxpeoe anekrpudeckoe nose. Tok cmemenus. Y paBHEeHUs
MakcBesuta Jyist 3J1€KTPOMarHUTHOT'O TOJIsl B UHTErPaJIbHOU U
nuddepeHnmannLuoi hopMme.

JlaGopaTtopHas pabota. Omnpezesnenre ropu30HTaIbHON
COCTaBIISIFOLIEH MATHUTHOTO T0JIsI 3EMIIH.

JlaGopaTtopHas pabota. Onpesenenne yAeIbHOro 3apsiaa dJIEKTpoHa
METOJIOM MarHeTpoHa. / MiccnenoBanue xapakTepUCTHK
MIPOJOJIHLHOTO JATUMKA XOJIIa.

JlaGopatopHas paboTa. 3aumTa 1a00paTopHbIX padoT.

JlaGopatopHast paboTa. DKCIEpUMEHTAIBHOE ONpeieeHne
WHJIYKTUBHOCTH KATVIIKH.

JlaboparopHas paboTa. M3yueHue pu3nueckux CBOWCTB
(heppoMarueTHKoB.

JlaGopatopHas paboTa. 3aumTa 1a00paTopHbIX padoT.

JlaGopaTopHas paboTa. 3ammuTa 1a00paTOPHBIX padoT.

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

IIpaktnueckoe 3ansatue. Cuna Jlopenua. J[BrmkeHue 3apsKeHHBIX
YaCcTHUIl B MAarHUTHOM nose. Dddekt Xoa.

IIpakTrueckoe 3aHsATHE. DIEKTPOMArHUTHAS MHAYKIIMS.

3amanus I CaMOCTOSITEIHHOM padOTHI, B TOM YKCJIE BHIMIOJTHEHNE
Brimonnenue nomaminei pabotsl (Tectsl B JK),

[ToaroToBka K 3amuTe J1abOpaTOPHBIX padOT.

Pemienne nHMBHAYyaNnbHBIX 33]1a4.

ITonroroBka K KOJUIOKBUYMY.

KoJse0anusa v BOJIHBI.

27

Jlexuwust. ['apMoHHUecKue KojaeOaHus U MX XapaKTePUCTUKH.
Mexanndeckre rapMOHUYECKHe Kojiebanus. ["apMoHnYeCcKuii
ocumsTop. [IpyxuHHbIN, pU3HUECKUil 1 MaTEMaTHUYECKUI
MasTHUKU. CBOOOHBIC TAPMOHUYECKUE KOJICOaHUS B
KosiebaTenbHOM KOHTYpe. CloXKeHne TapMOHHUECKUX KoeOaHni
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OJHOTO HAIMPABJIICHUA U OJUHAKOBOM 4acTOThl. buenus. Crnoxenue
B3aMMHO NEPIEHANKYISIPHBIX KOJICOAHUH.

Jlexmus. 3aryxaroliye u BRIHYXACHHBIC KojieOaHus. Pe3oHaHc.
JuddepennmnansHoe ypaBHEHNE CBOOOTHBIX 3aTYXAIOIINUX
KoJieOaHui (MEXaHUUECKHUX U JICKTPOMArHUTHBIX) U €r0 PEIICHHE.
ABrokonebanus. uddepennunanbnoe ypaBHEHHE BIHYKICHHBIX
KoJieOaHui (MEXaHMUECKHUX U AJICKTPOMArHUTHBIX) U €r0 PEIICHHE.
AmiumnTtyna u (a3a BEIHYKIEHHBIX KOJIEOaHNHA.

Jlekuus. Ynpyrue Boianbl. BonHoBble poriecchl. [IpononasHbie
HOTIepEeYHbIE BOIHBI. Y paBHEHHE Oeryiieit BoiHbl. Pa3oBast
ckopocTb. BosiHOBOE ypaBHeHuMe. ['pynoBas CKOpOCTb.

Jlexuusi. DNeKTpOMArHUTHBIE BOJIHBI. DKCIEPUMEHTAIBHOE
MOJTy4YeHUE IEKTPOMAarHUTHBIX BOJIH. [uddepenunansaoe
ypaBHEHHUE JIEKTPOMATHUTHON BOJIHBI. DHEPIHs
3JIEKTPOMArHUTHBIX BOJIH. IMITyJIbC 371IEKTPOMAarHUTHOTO MOJIS.
[IpuMeHeHue IIEeKTPOMArHUTHBIX BOJIH.

JIabopatopHas pabora. M3yueHne BBIHYKICHHBIX JJIEKTPUICCKUX
Kosebanuii B koHTYpe. / Onpesenenue yCKOPSHHsI CBOOOTHOTO
[aJICHUS C MOMOIIbI0 000POTHOIO MAsITHUKA.

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

JlaGopaTopHas pabota. 3ammura 1a00paTOPHBIX padoT.

JlaGopaTtopHas pabota. 3ammuTa 1a00paTOPHBIX padoT.

HpaKTI/IquKOG 3angTue. KoaebarenbHble IMpOICCCHhI.

HpaKTI/IquKOG 3aHsATHE. BOJIHOBBIE IIpOLECChI.

HpaKTI/IquKOG 3aHATHUC. SHGKTpOMaFHI/ITHLIe BOJIHBI.

NINIDNIDNIDN

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

[ToaroToBka Kk 3amure J1abOpaTOpHBIX padoT.

Pemenune nuauBuyanbHbIX 3a/1a4.

[ToAroToBKa K KOJUIOKBUYMY.

BoiHoBasi 1 KBAHTOBAas ONTHKA

30

Jlexuus. KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH.
Wutepdepennus cBeta. MeToabl HabM0JeHUS UHTEPPEpEeHIINN
cBeta. IHTepdepeHys cBeTa B TOHKUX IUIeHKax. [I[puMenenune
untepdepenimu ceeta. Audpaxmus csera. [punnun [toitrenca-
®penensa. Meron 301 Openens. [IpsMonnHeiiHOe pacnpocTpaHEHUE
ceta. udpaxuus Opaynrodepa Ha 0JJHOH 1IENU U HA
mupakuoHHON pemierke. JIudpakius Ha MPOCTPAHCTBEHHOM
pemietke. 3akoH Bynbba-bperra.

Jlekuus. EcTrecTBEHHBIN M MOJAPU30BaHHBIN CBET. 3aKOHBI Maitoca
u bprocrepa. [IBoiHoe nydenpenomieHue. [lomsapusanuonnsie
MIPU3MBI U OJIAPOUABL. BpanieHue miocKoCTr MoJsIpU3auu.
HckyccTBeHHas onTudeckas aHu3oTponus. Jucnepcus ceera.
HopmanibHast u aHOMasnbHas Jucriepeus. DIEKTPOHHAS TEOPHUs
nucnepeun ceeta. [lornomenue u paccesHue cBera. 3akoH byrepa.
Dopmyna Tomcona. I{BeT HEOa 1 3apu.

Jlexuus. TernnoBoe n3myyeHUE U €ro XapakKTEPUCTUKH. 3aKOH
Kupxroda. 3akonsr Credana-bonpiimana u cmemenns: Buna.
®opmyibl Panes-/xxunca u [1nanka. ['unoresa [Lnanka.
Onrtuyeckas nupomeTpus. TerioBble NICTOYHUKHY CBeTa. Buibl

OIIK-1, YK-1




doToanekrpuueckoro dddexra. 3akoHsl BHEMHET0 GoTtorddexra.
YpaBHenue DifHIITelHA U1 BHEIIHETO GoTodddexra.
DKcnepruMeHTaIbHOE MOATBEPKACHHE KBAHTOBBIX CBOWCTB CBETA.
[Tpumenenune porosddexra. Macca u ummynsc Gporona. JlaBienue
CBeTa.

Jlexmst. Mogenu aroma Tomcona u Pesepdopaa. CriexTpsl
u3nydenus aromoB. [loctynarel bopa. CtaunonapHsie OpOUTHI.
KBanToBanne MoMeHTa HUMITYJIbCAa XU SHCPIr'UHU 3JICKTPOHA B aTOMC.
CriekTpbl aTOMa BOIOPO/Ia U BOAOPOAOIOJOOHBIX HOHOB. OIBITHI
Dpanka-I'epria. Popmyna banemepa. Cepuanbabie GOpMYJIBL.

JlaGopaTtopHnas pabota. Konbeiia HeroTona. / U3yuenue siBiieHust
b PaKIN.

JlaGopaTtopHnas pabora. Caxapumertp. / [lonsapuzarus ceera. /
CrekTpaibHbIi anmapar.

JlaboparopHas paboTa. 3amura J1a00paTOPHBIX PabOT.

JlaboparopHas pabota. OnpeneneHne TeMIepaTypbl HUTH JaMIIbl
HaKaJMBaHUs ONTHYCCKUM mmupomeTpoM. / [IpoBepka 3akoHa
Credana-bosblmMana.

JlaGopaTopHas pabota. 3ammuTa 1a00paTOPHBIX padoT.

JlaboparopHas pabota. 3yuenue BHemtHero poroaddexra.

JlaboparopHas paboTa. 3amura J1a00paTOPHBIX PabOT.

HpaKTI/IquKOG 3aHsaTue. BorHoBas onTHKa.

HpaKTI/IquKOG 3aHstve. KBaHTOBas onTHKa.

NINIDNIDNIDN

3amaHus QI CaMOCTOSTSIILHON padOThI, B TOM YHCIIC BHITIOJTHCHHE
Bremonnenue nomarixeit pabotsl (Tectsl B JK),

[ToaroToBka K 3amuTe J1abOpaTOpPHBIX padoOT.

Perenrie vHAMBUAYANbHBIX 3a/1a4.

IloaroTroBka K KOJUIOKBUYMY.

9J1eMeHThl KBAHTOBOI MeXaHuKH. PU3HKa aTOMHOI0 siapa u
IJICMCHTAPHbIX YaCTHIL

14

Jlexuus. KopryckynsipHO-BOJIHOBOM LyanusM. I'unoresa Jlyn ne
Bbpoiins. OnsiT [3BHCcoHa - [[>)kepmepa. Bonubl ne bpoiiis u nx
CBOMCTBA.

CootHomienus HeonpeaeneHHoctel I'elizenOepra. O0bsicHeHuE
COOTHOUICHUH HEONPEAEICHHOCTEN C BOJTHOBOUW TOYKU 3PEHHUS.
I'paHnLIBI TPUMEHUMOCTH KJIACCUYECKON MEXaHUKH. BonHoBas
(byHKLUS ¥ ee CTaTUCTUYECKHH cMbIciI. BpemenHoe 1
cranuoHapHoe ypaBHeHus Lllpenunrepa. [I[pumenenne ypaBHeHUs
IpenunHrepa K 4acTHIIE B «ITOTEHIIUAIBHON sSIME» C OECKOHEYHO
BBICOKMMH CTEHKaMHU.

Jlexius. [ToHATHE O «IIOTEHITMAIBHOM Oaphepe» U «TYHHEIbHOM
s dexrer. JInHeHHBIN TApMOHUIECKUN OCITUIUIATOP B KBAHTOBOM
¢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.

Jleknus. XapakrepucTrka aroMHOTO siapa. Monenu siaep. Moaens
snpa no MBanenko-I eitzenOepry. XapakTepucTHUKH HYKJIOHOB.
N3otonsl. Heittpuno. [lo3utpon. Anepusie cuiibl. Bzaumoaerictaue
HYKJIOHOB. JleekT Macchl. DHeprus CBs3U sAapa. Y CTOHYHNBOCTD
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anep. PannoaktuBHocTh. EcTeCTBEHHAs U UCKYCCTBEHHAS
PaJMOaKTUBHOCTb. 3aKOH PaJJMOaKTUBHOIO pacnaja.
3aKOHOMEPHOCTH U MPOUCXOXKJIeHHE anb(da - u Gera-pacnaja.
DeMEHTapHbIE YaCTULIbI. 3aKOHBI COXPaHEHUS 3apsAI0B.
AnTHuacTULbl. B3auMHas mpeBpaiaeMocTb 3J1€MEHTapHbIX
YaCTHLI.

Jlekuus. DneMeHTapHbIe YacTUIlbl. Sapa aToMOB. ATOMBI. 2
Mognekyibl. 1'a3pl, )KUAKOCTH, I1a3Ma, TBEpbIE Tena. [lnaneTsl.
3Be3nbl. CoBpemMeHHas (hu3nyeckas kapTuHa Mupa. Mepapxus
cTpyKTYyp MaTtepun. DyHanaMeHTaIbHEIE B3aUMOJIEHCTBUSL.

[TpakTrueckoe 3ansATHE. DIEMEHThI (PU3UKK ATOMHOTO si/Ipa U 2
AJIEMEHTAPHbBIX YACTHIL.

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

Pemienue nHaMBUTyanbHbIX 3ajay.

[ToAroToBKa K KOJUIOKBUYMY. 4

WNHas koHTakTHas paboTa: 0

Pasgen 5. METOJUYECKUE YKA3AHUS JUISI OBYYAIOLUXCS IO OCBOEHUIO
JIACLIUTUIMHBI

Nzyuenne pucrumuunsl OPU3NKA pexomenayercss HauaTb C O3HaKOMJIEHHs C paboueit
IPOrpaMMoOii, €e CTPYKTYpOill M coaepaHUEM pa3JeloB. YUeOHbI MaTepuall CTPYKTypUpPOBaH,
U3Y4YE€HHE  JUCUUIUIMHBI  OCYILECTBISIETCS. B TEMaTUYECKOW  IOCJIEI0BATEIbHOCTH.
3aHATHSA JIEKIIHOHHOTO THMA JAI0T CUCTEMaTH3MpOBaHHbIe 3HaHUA 1o aucuuminHe OU3UKA,
KOHIIGHTPUPYIOT BHUMaHUE Ha HauOoJjee CIIOKHBIX U Ba)XHBIX BOIpocax. Bo BpeMs JIEKLIMOHHBIX
3aHATUI PEKOMEHIyeTCsl BECTU KOHCIIEKTHUPOBaHUE y4eOHOro MaTepuaia; oopamarb BHUIMaHUE Ha
(GOpMYyIUPOBKM U KaTEropuH, pacKpblBalOIIUE CYTh MpPOOJIEMBI, SBIECHUS WIM MpoIecca;
Saq)HKCI/IpOBaTI: BBIBOABI M MPAKTUYCCKNEC PECKOMCHAAIIUH.

N3yuenne AMCIUTUIMHBI BKJIIOYAET BBIMOJHEHUE JabopaTopHbIX padbot. [ToaroroBka K 3aHATHSM
JIaGOPaTOPHOIro THIA BKIIIOYAET BBHIIOJHEHHE 3aJIJaHHM, CBSI3aHHBIX C UCHOJIb30BAHUEM y4EOHOTO
U HayyHOro oOOpyJOBaHUS (T€XHHYECKHUX TMpHOOpPOB, YCTPOHCTB U 1p.), ¢ (U3NIECKUM
MOJICIUPOBAHUEM, ITPOBEACHNUEM OIBITOB, SKCIIEPUMEHTOB U Mp. (OCBOCHHE (DAKTUUYECKHX 3HAHUM,
JIOBEJIEHUE ux 110 YpOBHS KOMIIETEHIINH — «BIAZIETHY).
[lonroroBka K 3aHATHSIM CEMHHAPCKOIO THIA BKIIOYAECT O3HAKOMIICHHE C INIAHOM
NPAaKTUYECKOrO 3aHATHSA; PabOTy € KOHCIEKTOM JIEKIMH, BBIOJHEHHE JIOMAIIHEro 3aJaHMs,
pabory ¢ yuyeOHOH U y4yeOHO-METOJAMYECKOW JHUTEepaTypoi, HayYHBIMH M3JAHUSAMH U
AIIEKTPOHHBIMU O00pa30BaTEIbHBIMU pPECypCaMU, PEKOMEHJOBAaHHBIMU paboyeil mporpammoit
MYCIUTIIIVHEI DOU3UKA.
ConepxaHne camMoOCTOSITEJILHOW PadoThl omnpezensercs paboueil mporpaMMol JUCHUIUIMHBI
OU3NKA, OLEHOYHBIMM U METOJMYECKUMH MaTepuajamy, 3aJaHMSIMM M yKa3aHUSAMU
npenojaBarens. CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCS B ayJAUTOPHOM U
BHeayauTOpHOH dopmax. DPGHEKTHBHBIM CPEICTBOM OCYIIECTBIEHUS CAMOCTOSITEIHHOU PabOTHI
ABIIIETCS DJIGKTPOHHAs HMHQOPMAIMOHHO-00pa3oBaTeNbHAasl CpeAa YHUBEpPCHUTETa, KOTopas
o0ecrieynBaeT JOCTyNl K 00pa3oBaTeNbHOM mporpamme, pabodel Mporpamme JAUCHUIUIMHBI
OU3UKA, K 37eKTpPOHHBIM OHOIHOTEUHBIM CHCTEMaM, NMPOQEecCCHOHATIbHBIM 0a3zaM JaHHBIX U
MH(}OPMaLOHHBIM CIPaBOYHBIM CHUCTEMaM.
[lepuoanunocTh poBeAeHUs, (OPMbI TEKYILIEIO KOHTPOJS YCIIEBA€MOCTH, CUCTEMA OLICHUBAHUS
X0Jla OCBOCHUS JMUCLUIUIMH TpeAcTaBieHbl B paboueil mporpamme. DopMol MPOMEKYTOUHOM
arrectauuu no gucuuminHe @U3NKA sasiasercs DK3AMEH Bo Bropom cemectpe u 3AYET BPK
B TPETHEM CEMECTPE.



Pa3nen 6.

MATEPHUAJIBHO-TEXHUYECKOE "

OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMYECKOE 00ecIIeueHne

YYEBHO-METOJINMYECKOE

KommuectBo
AK3EMIUISIPOB MEYATHBIX

NoNe CHucoK UCIOJIb3YyEMOM JIUTEPATYPhI M3JAHUH, MMEIOIIXCS B
n/m OuOJIHOTEKE, MITH
AJIEKTPOHHBIN apec U3JaHus
(pecypca) B cetn MIHTEepHET
YYEBHBIE, YYEBHO-METOAMYECKUWE 1 HAYUYHBIE U3JJAHUA
1. |BomuoBas ontmka [Tekct| : maGopaTopHblid mpakTukyMm / I 15/

III. T'orenamBuau, A. C. Macnennukos, . C. Macac, JI. B.
[enumeBa; MUHHCTEPCTBO HayKW M BBICIIErO0 OOpa3oBaHUs

https://portal.volgatech.net/bo
oks/VVolnovaya_optika_2021.

Poccuiickoit  ®enepanuu, DIBOY BO  "lloBosmkckwii pdf
roCyapCTBEHHbII TeXHOIOrHUecKuil ynuBepcuter”. Momkap-

Oma: III'TY, 2021. - 64, [1] c. ISBN 978-5-8158-2231-3.

OK3eMILIIpLL: Bcero 15.

2. |Tpodumona, Taucuss WpanoBua. Kypc ¢usuku [Tekcr] 83
[yuebHOE nocobue JUISL MHKEHEPHO-TEXHUUECKUX
cnenuansHoctei By30B] / T. U. Tpopumona. 22-e uzn., crep.

Mocksa: Akagemus, 2016. - 557, [1] c¢. ISBN 978-5-4468-
2840-1. Dx3emmapsl: Bcero 83.

3. |YeproB, Amnekcanmp I'eoprueBndu. 3amayHuk 1O (QH3HKE 274
[Teker] : [yue0. mocobue ans BTy30B] / A. I'. UepTos, A. A.

BopobbeB. U3a. 8-, mepepad. u non. M.: ®uzmatnur, 2009. -
640 c. ISBN 978-5-94052-169-3. Dk3eMmsgpel: Bcero 274.

4. |[Monekymsapuas ¢usuka. Tepmommnamuka [Tekcr] 136 /
7TabOpaTOpHBIA TPAKTUKYM : [Uis HHXKeHepHo-TexHuueckux |https://portal.volgatech.net/bo
CTeNUANIbHOCTEH M HampaBjeHHUH MOAroToBKM OakanaBpo] /|oks/Bakieva _molekuliarnaia_
[I. P. bakuesa [u ap.] ; mox pen. A. C. Macnennukosa, M. E.| fizika_termodinamika_2017.
l'opneeBa; M-Bo oOpasoBanuss u Haykum Poc. ®Dexneparum, pdf
®enep. roc. OrOMKET. 00pa3. yupexkIeHHE BhICII. 00pa30BaHUS
"[MoBomxk. roc. Texuon. yH-t". Momkap-Ona: IIT'TY, 2017. -

87 c. ISBN 978-5-8158-1914-6. DOx3emiutsipsl: Bcero 136.

5. |Onexrpomarnetusm [Tekcr] : maGopaTopublil mpakTukym / JI. 1/

A. T'puropses, C. B. Kpacunbaukosa, JI. A. Auapeesa [u ap.];|https://portal.volgatech.net/bo
M-Bo oOpa3zoBanus u Hayku Poc. @enepanmu, ®PI'BOY BO|oks/Elektromagnetizm_2023.
"[MoBomk. Toc. TexHon. yH-T". Momkap-Oma: III'TY, 2023. - pdf

80 c. ISBN 978-5-8158-2346-4. Dx3eMIuIsIpel: Bcero 1.

6. |KBantoBas wm smepHas ¢usuka [Texct] : mabopaTOpHBIHA 19 /
NpPakTUKYM : [ cTyaeHToB 1-2 KypcoB Bcex TexHmueckux |https://portal.volgatech.net/bo
HampaBjieHuid moaroroBku u crermansHocteit] / I 1I1.[oks/Gogelashvili_Kvantovaia
I'orenamsuiu, M. E. T'opaees, C. B. Kpacunbuaukosa [u ap.]. ;| _i_iadernaia_fizika_2018.pdf
penaktop ['. III. ToremamBuin; M-BO HayKh | BBICII.
obpazoBanus Poc. ®enepanuu, ®PI'BOY BO "IloBomxk. roc.
texHon. yH-1". Momkap-Ona: III'TY, 2018. - 118 c. ISBN
978-5-8158-2020-3. Dx3emmusapsl: Bcero 19.

7. |Mexanuka |[Tekct| : maGopatopuseiii mpaktukym / JI. C. 2/

Macuc, A. C. Macnennukos, I'. IIl. IN'orenamBunu [u ap.]J;
MuHHCTEpCTBO HAYKHU U BhICIIET0 00pa3oBanus Poccuiickoit

https://portal.volgatech.net/bo
oks/Mekhanika_2024.pdf




Oenepanun, ®I'BOY BO "I[loBomxckui rocynapCTBEHHbBIN
TeXHONOTHUeCKUii yHuBepcuter". 2-e¢ wm3a. Momxap-Ona:
IITy, 2024. - 83, [I] c. ISBN 978-5-8158-2412-6.
DK3EeMILISIPBL: BCero 2.

CapenbeB, Uropp  BuagumupoBwu.  Kypc  ¢usuku
[DnmexkTpoHHEIH pecype] : yueOHoe mocobue : B 3 Tomax. T. 2
: DnextpuyecTBo. Konebanus u BoiaHbl. BosHOBas onrtuka. 7-
e m31., cTep., 2022. - 468 c. 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. OuU3nMKa TBEPAOTO
tena. dusuka aTOMHOro AApa M AJIEMEHTApHbIX YaCTUL. 8-
U311, cTep., 2023. - 308 c. ISBN 978-5-8114-4254-6.

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

02249

10.

CasenbeB, Urops BrnagmmupoBuu. Kypc oOmeit ¢usuku
[DnexTpoHHBI pecypc] : yueOHoe mocodue : B 3 Tomax. T. 1

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

: Mexanuka. MonekynsipHas ¢pusuka. 19-e uza., crep., 2022. - 41150
432 c. ISBN 978-5-507-48093-7.
6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MPorpaMMHOE 00ecrieueHue
NoNe | Ayautopuu juis ipose- | [lepeueHb 0CHOBHOTO 000pYIOBaHUS [Iporpammuoe
/Tl |ACHUS Y9eOHBIX 3aHSATHH, obecrnieueHue
CaMOCTOSITENbHOI pabo-
ThI U TIPOBEJICHUS TOCY-
JApCTBEHHOM UTOTOBOI
aTTecTaluu
1. 209 (1) KOMIUIEKT  TIPUBOPOB  (1),[Microsoft Windows
VcraHoBka TUTS uccnenpoBanus|Enterprise, Microsoft
teroémkocT  TBepAoro tena (1),|Office Standard, Arent
YcranoBka s ompen.otHomenus|Dr.Web, Microsoft
TEIIOEMK. BO3/IyXa npu|Access, Microsoft Visio
mocTostH.faBieHun U 1ocT.006€ (1),[Professional,  Microsoft
VcranoBka naboparopras "Mainuna|Project Professional,
AtByma" ®M 11 (1), Ycranoska|Microsoft Visual Studio
nabopatopHas "Maatauk Makcsemnna"|Enterprise, Kommexr 110
OM 12 (1), YcranoBka nabopaTopHasi (s peleHUus] OCHOBHBIX
"MastHuk OGepOeka" ®M 14 (1),|monp3oBaTeNbCcKUX 3a/aad,
KowmmiekT yueOnoit mebenu (1) BupryanbHblii IpakTUKYM
no ¢usuke ans BY3oB (B
2 9acTsx)
2. 216 (1) Monutop 19" ViewSonic TFT 19"[Microsoft Windows
VA916 (1), TIK S404,2 400W/Intel|Enterprise, Microsoft
Core 13 540/knaB.,Mpib,MOHHT. 21,5"|Office Standard, Arenrt
VA2248-LED (17) Dr.Web, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,

Microsoft Visual Studio
Enterprise, Kommiext 10
JUIsL pElIeHHsT OCHOBHBIX
MOJIb30BaTEIbCKUX 3ajad,
BupTyanbHsblil 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 COXPAHEHMS NMOJHON MEeXaHUUYECKON SHEPTUM.

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

16. KuHeTMuecKkas 3Heprua Bpauwaloweroca Tena. KuMHeTMYecKasa 3Heprua Tena, Yy4yacTBYHOLWEro 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 TOYKM 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. CneactBuAa w3 npeobpasoBaHuin JlopeHua: OAHOBPEMEHHOCTb COObITUIN, AAUTENbHOCTb WHTEPBAJIOB
BPeMeHU, NOPEHLL0BO COKpaLleHune.

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

25. MonHan aHeprus, sHeprus NOKOA U KMHETUYECKan SHepPrus B PeNaTUBUCTCKON MexaHMKe. 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. peanbHbIi ra3. 3akoHbl 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. ABNeHus nepeHoca B TEPMOANHAMUYECKM HEPABHOBECHbIX cucTeMax. TennonpoBoaHocTb. Anddysus.
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 TepMmoaMHAMUKK. [pUMEHEHME NEPBOro Havyana TePMOANHAMUKN K
Pa3NMYHbIM MpoLLeccam.

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

11. AgnabaTnyeckuit npouecc. YpasHeHue lMNyaccoHa.

12. NonntponHble npoL,eccsol.

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. dneKkTpusaumsa Ten TpeHuem. [MCKPEeTHOCTb 3apAAoB. D/emMeHTapHbli 3apAd. 3aKoH CcoXpaHeHus
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. Cunosbie ANHUN 3/1EKTPOCTATUHECKOro NnoaA.

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

6. MpumeHeHWe Teopembl Faycca K pacyeTy 31eKTPOCTaTUUYECKUX MOo/ei 3apArKeHHON BEeCKOHEeYHOM NA0CKOCTH,



cohepsbl, Wapa v ULMANHAPA 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 MeXAYy HaNPAXEeHHOCTbIO N NOTEHLMANIOM. SKBUNOTEHUMAbHbIE MOBEPXHOCTU.
10. Tunbl gManeKTpmKoB. MNonapmnsaumna AN3INEeKTPUKOB. HanpAaXKeHHOCTb NOAA B ANINEKTPUKE.

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

12. TpoBOAHWK B 3NEKTPOCTAaTUYECKOM MONEe. DNEeKTPOCTaTUYecKoe nofe B MNOAOCTM  MNPOBOAHMKA.
DNeKTpOoCTaTUYeCKasa MHAYKUMA. DNEeKTPOCTaTMYeCKaa 3alumTa.

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

14 JHeprma cUCTeMbl INEKTPUYECKMX 3apAL0B. DHEPrUA 3apAKEHHOro NPOBOAHMKA U KOHAEHCATopa. dHeprua
aneKkTpuyeckoro nosa. O6bemHan NAOTHOCTb SHEPTUM.

15. SneKTprUUYECKU TOK. YCoBUSA cylLecTBoBaHMA. CMia U NIOTHOCTb TOKa.
16. CtopoHHue cunbl. 34C. HanparkeHwue.
17.3akoH Oma g5t O4HOPOAHOM LEenu B MHTErpanbHol 1 auddepeHumansHol popme.

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

19. PaboTa U MOLLHOCTb 3/IEKTPUYECKOTO TOKa. 3aKoH [xKoyns - J/leHua B MHTerpanbHol 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 nosie NpoBOAHUKA € TOKOM. 3aKOH bro-Casapa-/lannaca. MpuHUMn cynepnosmumum 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 M KOHTYPaA C TOKOM B MarHUTHOM MnoJe.

10. OnbITbl ®apagen. ABneHUe 3NEeKTPOMArHUTHOM MHAYKLMK. 3akoH Papages. MNpasuno JleHua.

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



12. SHeprusa marHuTHoro nonsa. O6bemHas NAOTHOCTb SHEPTUM MArHUTHOTO NOJIA.
13. MarHuTHOe none B BewecTBe. MarHMTHOE NoJsie 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 aNeKTpoMarHMTHoro nons. YpasHeHus MakcBenna B UHTerpasibHol dopme.
Paspgen «KonebaHusa v BONIHbIN

1. KonebatenbHble npouecchbl. FapmMmoHMYecKne KoebaHns 1 UX XapaKTEPUCTUKM.

2. MexaHu4ecKme rapmoHUYeckne KonebaHua. FapMmoHUYecknii ocuuanaTop. MpyKUHHbIN, GU3NYECKUIA 1
MaTEMaTUYECKUIA MAATHUKN.

3. CBoboAHble rapMoOHMYecKme KonebaHus B KosiebaTebHOM KOHTYpe.

4. CnorKeHue rapMoHUYECKMX KonebaHnin 0AHOro HanpaBaeHUsa U OAMHAKOBOM YacTOoThI.
5. CnoxkeHue AByx B3aMMHO NeprneHAMKYIAPHbIX KonebaHnin 0AMHaKOBOM Y4acToTbl.

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

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

8. DNeKTpoOMarH1THble BOJIHbI U 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 NAACTUHKA.
4. Andpakuunsa ®payHrodepa Ha NJOCKON Wenn NpyM HOPMabHOM NaJeHuM CBeTa.
5. Ondpakumna @payHropepa Ha gUdPaKLMOHHON peLLeTKe.
6. Ancnepcma ceeta. HopmanbHaa 1 aHOManbHaA gucnepcumsa.
7. Monapusauma ceeta.
8. TennoBoe 13/y4eHMe 1 ero XapakTepUCTUKN. ABCONOTHO YepHOoe Teso.
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 dpotoaddekTa. 3akoHbl BHelwHero ¢potoaddekTa. YpaBHeHMe INHIWITENHA AN BHELLHErO
doToadoekrTa.

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

15. /InHenyaTbI cneKkTp atoma Bogopoaa. Cepun NlalimaHa, banbmepa, MNaweHa, bpekeTa, MdpyHAaa.



Ob6o6LieHHas 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 J3aBuccoHa - Axepmepa. BonHbl

Ae bpoiina n ux ceoiicTea.

2. CooTHOLLEeHUs HeonpeaeneHHocTel lelizeHbepra. O6bACHEHUE COOTHOLLIEHUIA HeonpeaeneHHOCTEN C

BOJIHOBOW TOYKM 3peHuA. MpaHnLbl NPUMEHMMOCTH KNACCUYECKOM MEXAHUKM.

3. BonHoBas ¢yHKUMA M ee CTaTUCTUYECKUA CMbICI. BpemeHHoe W CTauMOoHapHOe YpaBHEHUS
WpepuHrepa. TMpumeHeHne ypaBHeHua LUpeauHrepa K vacTuue B «NOTEHUMaNbHOU Ame»

6eCKOHEYHO BbICOKMMM CTEHKAMMU.

4. MoHATME O «nOTeHUMaNbHOM bapbepe» U «TyHHeNbHOM 3ddeKrTe». JIMHEeNHbIN FapPMOHUYECKUIA

OCUMNNATOP B KBAHTOBOW GU3MKE. IHEPTUA HYNEBbLIX KOIebaHUIA.

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. PacnpegeneHune 3/1eKTPOHOB B aTOMe.

6. PeHTreHoBcKMe iyun. CRNOWHOW CNEKTP W ero rpaHuua. XapaKTepuUCTUYecKoe PeHTreHOBCKoe

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

7. XapaKTepuctMka aTomHoro sagpa. Mogenn agep. Mogenb agpa no MeaHeHKo-TelizeHbepry.
XapaKTepucTnukM HyknoHos. WM3otonbl. HeltpuHo. Mo3nTpoH. ApepHble cunbl. B3aumopelicteue

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

8. PagmnoaKktMBHOCTb. EcTecTBEeHHadA n MUCKYCCTBEHHAA PaANOaKTUBHOCTb. 3aKoH Paano0aKTUBHOIO pacnajia.
3aKOHOMepHOCTM M npoucxoxgeHune anbd)a - K 6eTa—pacna,a,a. 3HEMEHTaprIe YacTuubl. 3aKOHbI

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

9. dnemeHTapHble YacTuubl. Agpa atomos. ATombl. MoneKynbl. [asbl, XUAKOCTU, NAA3Ma, TBEpPAbIE Tena.
MnaHeTbl. 3Be3gbl. CoBpemeHHaa ¢u3MYecKas KapTMHaA Mupa. Mepapxua CTPYKTYp MaTepum.

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



