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YacoB o yueOHOMY IJIaHy 252 Bupas! KOHTpoOJIA Ha Kypcax:
B TOM YHCIIE: 3auer 1
AyJIUTOPHBIE 3aAHATHS 110 KOHTpOJIbHAs pabota 1,2

9K3aMeH 2

caMocCTosTebHas paboTa 98
9acoB Ha KOHTPOJb 36

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) HUroro
Henens 151/6 19 2/6
Bun 3ansatuit vir | P | yn | pno| vo PIl
Jlexun 28 |28 |18 [18 |46 |46
JlabopaTopHbie 14 (14 |18 |18 |32 |32
[IpakTuueckue 14 (14 |18 |18 (32 (32
WHas koHTaKTHas 4 4 4 4 8 8
pabora
HUroro ayn. 56 |56 (54 |54 110110
KonraktHas pabora |60 |60 |58 |58 |[118 |118
Cam. pabota 48 |48 |50 [50 |98 |98
Yacel Ha KOHTPOIIb 36 |36 |36 |36
HUtoro 108 [ 108 | 144 | 144 | 252 | 252




Paboyast mporpamMma qUCIHHUILTAHBI

pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BBICILIETO 00pa3oBaHusl - OaKkaiaBpHaT 10 HAIIPABICHUIO OATOTOBKH
23.03.03 DkcrutyaTanus TPaHCIIOPTHO-TEXHOJIOTUISCKUX MAIIMH M KOMITICKCOB (mpruka3 MunoopHayku Poccun ot 07.08.2020 1. Ne
916)

COCTABJIEHA HA OCHOBAHUH Y4e0HOr0 IJIaHA 00Pa30BaTEIbHOMH NPOrPAMMBI:

23.03.03 HanpasneHue NOATOTOBKY "DKCIUTyaTallUsl TPAHCIIOPTHO-TEXHOJOTHUECKUX MAlllMH U KOMIUIEKCOB"
IIpodmis "Dxcruryararys neperpy309HOro oOpy10BaHHs IIOPTOB U TPAHCIIOPTHBIX TEPMHUHAIOB"
roJ Havaja noarotosku 2023

Pabouyro nporpamMmy cocraBuJi(u):
Cm. npenooasamens, Tpvinkuna Enena Tpaouesna,x.m.u., Joyenm, L]epoununa Mapuna Anexcanoposna
Pabouas mporpamma o00peHa Ha 3acelaHuM Kadenpsl

3aBenyromuii kadenpoii Jimaesmu Onbra Uropesna



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Kypc ¢u3ukn sBnsercs oOieHayIHOH AUCIUIUIMHON U 0a3upyeTcs, B OCHOBHOM, HA MaTeMAaTHKE ¥ 3HAHUAX O IPHPOJE U
MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON
KHU3HU

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.2 | JMCHMILUTMHBI M PAKTHKH, [JIs1 KOTOPbIX OCBOCHUE TAHHOM TUCIHILTMHBI (MOIYJIs1) HEOOXOTUMO KAK
npeamecTByomiee:

2.2.1 | O0mias »eKTPOTEXHHUKA U DJIEKTPOHUKA

2.2.2 | TemmoTexHuka

3. KOMIIETEHLIMHA OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3VJIBTATE OCBOEHHS AUCLIATLIAHBI
(MOJYJIS)

OIIK-1: Cnioco0eH NPUMEHATH €CTECTBEHHOHAYYHbIE H 001[eNH:KeHePHbIe 3HAHUS, METOAbI MATEMATHYECKOT0 AaHAJINU3A H
MO/1eJIMPOBAaHUS B IPO(ecCUuOHATbHOI 1esiTeIbHOCTH;

OIIK-1.2: IIpuMeHsIeT eCTeCTBEHHOHAYUHBIE U OOIIEHHKEHEPHBIC 3HAHUS, METO/IbI MATEMAaTHIECKOTO aHAIN3a U MOJICITUPOBAHUS B
npodeccuoHanbHOI AeATeTbHOCTH

OIIK-1.3: HpOBO,Z[I/IT TCOPETUUCCKUE U DKCIICPUMCHTAJIBHBIC UCCIICAOBAHHA CUCTEMATU3SUPYA U aHAJIIM3UPYSA €CCTCCTBECHHOHAYYHBIC U
0611_[€I/IH)KCHCPHBIC 3HaHUA, MCTOAbl MATCMATUYCCKOT'O aHaJIN3a JJIs1 MOACIMPOBAHUA U PCIICHUS 3a1a1 HpO(I)eCCI/IOHaHBHOﬁ
JCATCIBHOCTHU

B pe3yabTarte ocBOeHHS THCHUTIIHHBI 00yIAIOIHIiCS T0JIKEeH

3.1 (3HaTh:

3.1.1| - ¢pusuveckne OCHOBBI MEXaHUKH;

3.1.2 | - oCHOBHBIE MOHATHSI, 3aKOHBI H MOJIENIN MEXAHUKH, SJIEKTPHUECTBA U MarHETU3Ma, KOJIeOaHuil 1 BOJH, KBAHTOBOH
(bU3UKH, MONICKYISIPHOH (DU3UKH U TEPMOIMHAMUKY, ONITHKH, AaTOMHOM U SICPHOM (HDU3HUKH;

3.1.3 |- METOABI TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO UCCIIEAOBAHUS B (PH3HKE.

3.2 | Ymerh:

3.2.1 | ucionp30BaTh (U3UIECKUE 3aKOHBI P aHATIHM3€E M PEIICHUH IPOoOIeM MPohecCHOHATBHON NeSTENbHOCTH

3.3 | Bnagersn:

3.3.1 | meTogamu npoBeneHMsT PUIMIECKUX U3MEPEHNUIT, METOJaMi KOPPEKTHOH OLIEHKH ITOTPEIIHOCTEH P NPOBEICHUN
(bU3HYECKOT0 SKCIEepIMEHTA.

4. CTPYKTYPA AUCHUILIAHGI (MOAYJIST)

Bun HaumeHnoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Uacos | Jlutreparypa | IlpIlo
3aHATUSA / Kypc AroT
Paznen | Pa3gen 1. @u3nyecKkue 0CHOBBI KJIACCHYECKOH MeXaHMKHU

Jlex Kunemaruxka /Jlex/ 1 2 JI1.1 0

IIp Kunemaruka. Kunemaruka nocTynaTeIbHOrO U BpalaTeabHOro 1 2 J1.4 0
JBIDKEHHSI MATepUaIbHON TOUKU U TBepaoro Tena. Pemenne 3amayu /IIp/

Jlab OCHOBBI METO/1I0B 00pabOTKU Pe3yabTaTOB U3MEPEHUH HPU3NIECKUX 1 4 J1.7 0
BesmurH. OmpeesieHre IUIOTHOCTH TeJl MPaBUiIbHOM hopmbl. /J1a6/

Cp Kunemaruka /Cp/ 1 8 0

Jlex Hunamuka /JIex/ 1 6 JI1.1 0

IIp Junamuka J[nHamuka moctynaTesibHOTO ABHKeHUS Tel. OCHOBHBIC 1 2 JI1.4 0

TEOpeMBI M 3aKOHBI. JIMHaMIKa BpaIlaTeIbHOTO IBIKCHAS TBEPIOTO
tena. PaboTa u sHeprus B MexaHuke. Pemenue 3amayq /Tlp/

JIab Omnpenenenue yCKOPEHHs CHIIBI TSKECTH 10 crioco0y beccenst. 1 6 J1.7 0
OrmpezienieHe MOMEHTa HHEPIIMU MaxoBOTO KoJieca TUHAMHUYECKUM
MeTooM. M3ydeHrne OCHOBHOTO 3aKOHA IWHAMUKH BPAIaTeIILHOTO
JBIDKEHHSI ¢ ToMomIbio MasiTHrka ObepOexka. /J1ab/

Cp Junamuka /Cp/ 1 8 0

Jlex Mexanndeckue Koe0anus 1 BOJIHEI /JIek/ 1 2 JI1.1




IIp MexaHudeckre Koae6aHus U BOMHEBL. ['apMOHIUecKHe KoneOaHHs. 2 1.4
3aryxatomiue Konedanus. Crnoxenne koiaebanuii. Perenue 3amay /Tlp/
Cp Mexanuueckue konebanus u BomHbl /Cp/ 8 J1.7
HKP 3amiura 1abopaTtopHbix padot /MKP/ JI1.3
Paznen | Pa3zgen 2. OcHOBBI MOJIeKY/ISIpHOH QU3UKH U TEPMOTUHAMUKH
Jlex MornekynspHo-KuHeTHYecKas Teopus /JIex/ JIT.1
IIp MonexynspHo-KHHeTHUecKas Teopusi OCHOBHOE ypaBHEHUE 2 1.4
MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU HI€AJIbHOTO Ta3a. DIIEMEHTBI
craructuku Makcsesuia u bonbivana. Petienue 3amaq /Tlp/
J1ab OrnpenieneHre OTHOIICHUS YJCJIbHBIX TEIUIOEMKOCTEH BO3/yXa, 2 JIL.S5
HM3MEPEHHBIX MPU NOCTOSIHHOM JIaBIEHUH U TIOCTOSSHHOM 00beMe METOJI0M
Knemana u Jlezopma. /J1a6/
Cp MonekynsapHo-KiHHeTHYecKas Teopus /Cp/ 8
Jlex OCHOBBI TepMOJMHAMUKH /JIeK/ JI1.1
JIa6 H3MepeHune UTHBI 3BYKOBOH BOJIHBI,CKOPOCTH 3ByKa ¥ KO PHUIIECHTA 2 JIL.S
[Tyaccona o ¢a30BBIM COOTHOIICHHAM. /J1ab/
IIp OCHOBBI TEPMOAMHAMUKY. AHAIU3 IEPBOrO ¥ BTOPOr0 Hayall 2 J1.4
TepMoauHaMuku. TeruoBble MamuHbl Pemenne 3amayu /TIp/
Cp OcHoBbl TepMoarHaMuKH /Cp/ 12 JI1.6
HKP 3ammra nabopaTopHbIX pador /MKP/ 2 J1.3
Pazgen | Pa3zgen 3. DiekTpuvecTBO
Jlex Onexrpocraruka /Jlex/ 4 J1.1
JIab HccnenoBanue snekTpocraTuueckoro nonsd. OnpeneneHue eMKOCTU 4 J12.1
KOH/ICHCATOPOB METOAOM OAIIIMCTUYECKOT0 rajJbBaHoMeTpa. /J1ab/
IIp DnekTpocraTryeckoe nosie. HanpsokeHHOCTh W noteHuan. [IpuHiun 2 JI1.4
cynepnosuuun. I[lpumenenue teopemsl ["'aycca miist pacuera
UIEKTPUUECKHX MOJIEH. DNEeKTPOEMKOCTh YeIMHEHHOTO IPOBOTHHUKA H
IJIOCKOTO KOHJIEHCATOpa. DHEPTHs AJIEKTPOCTaTUIECKOTo MoJsl. Pemenne
3amay /TIp/
Cp Dnektpocraruka /Cp/ 4
Jlex DnektpoauHaMuka /JIek/ JI1.1
Jlab H3mepeHue conpoTuBIIEHUs U ONIpeesieHUEe YAECIbHOTO CONPOTUBICHUS 2 J12.1
mpoBoaHIKa. OIpeaeIeHe 3aBHCHMOCTH COITPOTHUBIICHNS TPOBOAHUKA U
MOTYIIPOBOAHUKA OT TeMIepaTypsl. /J1ab/
IIp OnexrpoauHamuka. [ToctosHHb Tok. 3akonbl OMa. K.II.JI. ncTouHmKa 2 1.4
MOCTOSTHHOTO ToKa Pemienue 3amau /T1p/
Cp Dnextpoaunamuka /Cp/
UKP 3amiura 1abopatopHbix padot /MKP/ 2
Paznen | Pa3nen 4. Ji1eKTpOMarHeTu3m
Jlex Marnutoctaruka /Jlex/ 2 JI1.1
IIp Marnutoctatuka. MarautHoe noie. 3akonsl Ammnepa, buo — CaBapa — 2 1.4
Jlannaca u nmonHoro Toka. Cuna Jlopenua. J{BukeHre 3apsKEeHHBIX
4acTHUI] B MAaTHUTHOM TmoJie. Petnenne 3amayq /T1p/
Jla6 OmpeneneHre TOPU30HTAIBLHON COCTABISAIONICH MAarHUTHOTO TIOJIS 2 JI2.1
3emin. MccaenoBanne MaruuTHOro momast. /J1a6/
Cp Marnutoctaruka /Cp/ 6
Jlex MarnutHas uanykuus. Teopus MakcBesia 1j1st S31€KTPOMarHuTHOTO 4 JI1.1
monst /JIex/
IIp MaruuntHas naayknus. Teopust MakcBenia Aj1s 3J1€KTPOMarHuTHOTO 4 JI1.4
noJis. SIBeHue 3JeKTPOMarHuTHOW HHAYKUNK. CaMOMHIYKIINS.
MNHAYKTUBHOCTE. DKCTPATOKH 3aMBIKAHHS U Pa3MBIKAHUS DJIEKTPUIECKOM
nenu. KonebarenbHbIi KOHTYp. DJEKTpOMarHuTHbIC KosiebaHus Perienue
3amaq /Tlp/
Cp MarnutHas uanykuus. Teopus MakcBesia U1sl 31€KTpOMarHuTHOIO 6
nonst /Cp/
Paznen | Pa3gen 5. Ontuka
Jlex Ousnueckas ontuka /JIex/ 6 JI1.1
IIp @uzngeckast ontuka OCHOBHBIC 3aKOHBI T€OMETPHUYECKON ONTHKH. JI1.4

Unrepdepenuns u nudpaxuus ceeta. [lonspusanus ceera Perenne
3amaq /TIp/




JIab Omnpenenenue raaBHOrO (POKYCHOTO paccTosHuA MuH3 OnpeneneHue 2 6 J1.2 0
NoKa3aresel MpeJIOMIICHUSI )KUIKOCTEH ¢ MOMOIIbI0 pedpakTomeTpa
A66e. OrpeznereHne JIUHBI BOJHBI H3IYdeHHUS Ja3epa IpH TOMOIIN
nudpaknuoHHON pemeTku. /J1ad/

Cp Ousnueckas ontuka /Cp/ 2 10 0
Jlex KganToBas ontuka /JIex/ 2 2 JI1.1 0
IIp KganToBas ontrka 3akoHBI TEIUIOBOTO M3MydeHus 1 GoToadderra 2 2 JI1.4 0
Perienue 3agayu /I1p/
JIa6 OmnpeneneHue TeMnepaTypbl pacKaleHHOIo Teja ONTUYECKUM 2 2 JI1.2 0
MetonoM. /J1ad/
Cp KsanToBas ontuka /Cp/ 2 12 JI1.2 0
HKP 3ammrta 1abopaTopHbIX padot /UKP/ 2 2 J1.3 0
Paznen | Pa3zgen 6. ATomuas u sizepHasi pu3UKa
Jlex Crpoenue aroma /JIek/ 2 2 JI1.1 0
IIp Crpoenue atoma KBaHTOBast Mprpoia CBETa U BOJIHOBBIE CBOMCTBA 2 2 JI1.4 0
yactur Perrenue 3amaq /Tlp/
Jla6 HccnenoBanue TUHEHUATOro CrIEKTpa aToMa BOJOPO/1a M ONpeIeIeHNe 2 2 JIL.S 0
noctostHHoM Pundepra. /J1a6/
Cp Crpoenue atoma /Cp/ 2 6 0
Jlex SAnepnas dusuxa /Jlex/ 2 2 J1.1 0
IIp SAnepHas ¢u3nka 3aK0oH paAHOaKTUBHOTO pacnaja. SaepHsle peakuu 2 2 J1.5 0
Pemenue 3amau /T1p/
Cp Snepuas ¢pusuka /Cp/ 2 6 JI1.5 0

5. COJEPKAHME JUCHUILIAHGBI (MOAYJIST)

Pasznen 1. dusndeckue OCHOBBI KJIACCUYECKON MEXaAHUKH

Tema 1.1. Kunematuka

OnemeHTh! KUHEMaTHKU. Mozenu B mexanuke. CucteMa orcueta. IlocTynarenbHoe ABUXKEHUE TBEPAOTO Tena. TpackTopus, AI1Ha
MyTH, BeKTOp nepemenieHus. CKOpocTb ¥ yCKOPEHHE TOUKU KaK IPOM3BOIHBIC paJuyca-BeKTopa 1o BpeMeHu. HopmanbHOE U
TaHTCHIAJbHOE YcKopeHus. Kitaccuukanus BUIOB ABHKCHHS.

Tewma 1.2. lunamuka

Tpu 3axona nunamuku Herotona. IToHATHS Macchl ¥ cuiibl. Buibl cuil B MEXaHUKE: TPEHUs, yIPYTOCTH U TArOTeHU. MMITynbc Tena.
Mmnynbe cunbl. BHenHre 1 BHyTpeHHHE CUIIBI. 3aKOH COXpaHEHUs MITYJIbCca MEXaHW4YeCcKol cucteMsl. LlenTp Macc (1IeHTp
MHEPLMH) MEXaHUYECKOIM CUCTEMBI U 3aKOH €T0 JBMKEHMUSL.

PaboTa mocTOSHHON M IepeMEHHOH CHIIBL. BeIpaxkeHIe paOoThI CHIIBI Yepe3 KPHUBOIMHEHHBIH HHTETpasl. MOITHOCTE. DHEPIus KaKk
YHHUBEpCaJIbHas Mepa Pa3IU4HbIX (JOPM ABMKEHHS U B3auMojeicTBusA. KuHeTHueckas sHeprus MeXaHUIeCKOH CHCTeMBI. 3aKOH
COXpaHEeHHsI MEXaHMYECKON SHEPTHH U €r0 CBSI3b C OJHOPOIHOCTHIO BpeMeHH. Y 1ap aOCONIIOTHO YIPYTUX U HEYIIPYTUX Tell.
MoMeHT uHepLIH TBEPAOIo Tela OTHOCUTENBHO ocH. ITpumepsl ero Beruncnenus. Teopema Ilteiinepa. Moment cuiibl. OCHOBHOE
YpaBHEHUE JUHAMUKU BPAIlaTEIbHOIO IBUXKEHUS TBEPIOrO TeJa OTHOCUTENIBHO HEIIOABUKHOM OCH. 3aKOH COXPAHEHHSI MOMEHTA
UMITYJIbCA U €T0 CBSI3b C H30TPOITHOCTHIO MPOCTPAHCTRA.

3aKoH BCEMUPHOTO TAroteHus. [loreHnyanbHas 3Heprust MaTepualbHON TOUKHM BO BHEIIHEM CHIJIOBOM I10JIE U €€ CBSA3b C CUJIOH,
JIEHCTBYIOIIEH Ha MaTepUAIbHYIO TOUKY. 3aKOH COXPaHEHHUS MEXaHUYECKON PHEPTHH U €T0 CBSI3b C OJJHOPOIHOCTHIO BPEMEHH.
JlaBneHne B )KUAKOCTH U rasze. EAuHUIB n3Mepenus gapienus. 3akonsl [lackans u Apxumena. TeueHrne uaeanbHOM KUIKOCTH.
YpaBHeHHE HEpa3pbIBHOCTU. Y paBHeHUE bepHyun U cneAcTBus U3 Hero. TeueHue Bsi3kon xkuakoctu. @opmynsl HeioToHa u
Crokca. KoaddurreHT BI3KOCTH U METO/IBI €TO OIPEICICHHS.

Tema 1.3. Mexanmueckne KoyeOaHHUS 1 BOTHBI

T'apmonuueckue konebaHus U UX XapakTepucTuku. JuddepeHunansHoe ypaBHeHHE TapMOHHUECKUX KonebaHuid. I1pykuHHBIH,
(u3MUECKUI 1 MaTeMaTHIECKUI MasiTHUKH. DHEPIHs TapMOHIYECKUX KojeOanuii. Clio)KeHne rapMOHUYECKHIX KOJIeOaHU! OHOTO
HaIpaBJIeHUs] U OJMHAKOBOM 4acTOThl. buenue.

CroxeHHs B3aUMHO NEPHICHIUKYISIPHBIX Konebanuit. @urypst JInccaxy. 3aTyxaromye 1 BIHYXAeHHbIe Koinebanus. PesonaHc.
BonHoBbIe iporiecchl. MexaHn3M 00pa30BaHUs MEXaHUYECKHX BOJH B YIIpyroi cpene. [IponoapHbIe U OIIEPEYHBIC BOIHBI.
YpaBHeHHe IIIOCKOI Oerymel BoHBI. [JJIiHA BOJIHEI X BOJIHOBOE YHCIIO.

Paznen 2. MonekynsapHas ¢pu3uKa 1 TEpMOJIUHAMUKA

Tema 2.1. MonekynsipHO-KMHETUYECKas TEOPUS

OnbITHBIE 3aKOHBI UICANIBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcHoBHoe ypaBHeHue MKT uneanbHbIX razos.
Cpensss KHHEeTHYIecKasi SHEPrus MOJNeKyll. MoIeKyIsIpHO-KMHETHYECKOe TOJKOBaHNE aOCOIIOTHON TeMIIepaTypHl.

DJIeMEeHTBI CTaTHCTHYECKOH (u3nKH. 3akoH MakcBesuia AJ1st paciipeieNieH s MOJIEKYIT HCaIbHOTO ra3a I10 CKOPOCTSM.
Bapomerprueckas ¢popmyna. 3akoH boxbiiMaHa Ui paciipeeeHus YacTUI] BO BHEIITHEM MTOTEHIINATIBHOM 11oiie. CpeaHee 9rcIio
CTOJIKHOBEHHH M CPEeTHSSA AITHHA CBOOOAHOTO Mpodera MOJIeKyIl.

OmnsbitHOe ob6ocHoBanue MKT. Tuddysus, TemnonpoBoJHOCTb U BHyTpeHHee TpeHue. 3akoHbl Puka, Pypbe u HpioToHa.

Tewma 2.2. TepmoanHaMuka

Buytpennsist sHeprus. Hucno creneHei CBOOOIB MOJIEKY. 3aKOH PAaBHOMEPHOTO PACTIPEICIICHHUS SHEPTHH IO CTETICHSIM CBOOOIBI.
IlepBoe Havano TepmoanHaMUKH. PabGoTa rasa mpu u3MeHeHHH ero o0beMa. TemIoeMKoCcTs MaKpoCcHCTeMBbl. MossipHast




TETJIOEMKOCTh. 3aBUCHMOCTb TEIIOEMKOCTH HACAIBHOTO Ta3a OT BUAA Nporecca. [IpuMeHeHne nepBoro Hagaga TEPMOJIUHAMUKH K
usonporeccam. AnnabatHsli nponecc. YpasHenue [lyaccona.

Kpyrossie nporieccer. O6patumelie 1 HeoOpaTtumble Tporieccsl. L{ukr KapHo n ero k.I.a. i uaeansHoOro rasa. Bropoe Hagano
TepMoauHAMUKH. [loHATHE 00 SHTpONNH, €€ CTATHCTHYECKOE TOJIIKOBAHHE.

Cuuibl 1 IOTEHIMATIbHAS DHEPT U MEXKMOJIEKYIISIPHOTO B3auMoJIeHcTBHs. DD (EKTHBHBIN TuamMmeTp MojeKyll. YpaBHeHue Bau-znep-
Baanbca. ®a3ossle nepexons! 1 u 2 pona. Kpurnueckoe cocrosiHue. Tpoiinas Touka. OCOOCHHOCTH TBEPJOTO M XKUIKOTO COCTOSHHI
BemecTBa. [loBepxHOCTHOE HaTsDKeHHE. CMaunBanue. KanmmispHbIe sSBICHNUS.

Paznen 3. DnexrpuuecTBo

Tema 3.1. DnekrpocTaTuka

3akon Kynmona. Hanps>keHHOCTb M CHIIOBBIE JIMHIH HANPSHKEHHOCTH 3JIEKTPUYIECKOTo mois. [IpuHIun cynepno3nnmum
aJeKTpuUYecKux nose. Ilpumep pacuera HanpsyKEHHOCTH MOJs, cO37jaBaeMOi cUCTeMOH 3aps10B. [10TOK BeKTOpa Hallps>KEHHOCTH
anexTpuyeckoro nonsa. Teopema Octporpaackoro-Iaycca

PaboTa cuit 3IeKTPUYECKOTo MO MO TIepeMENIeHHIo 3apsiaa. LInpKymsmus BekTopa HanpspkeHHOCTH. [loTeHIManbHEIi XapakTep
3JIEKTPOCTATUUECKOT0 Mo, [ToTeHnuan 31eKTpU4ecKoro noist. DKBUIOTeHIHATbHbIE TTOBEPXHOCTU. CBA3b MOTEHNIHANA C
HAMpPSHKEHHOCTBIO MOJIS. DJIEKTPUUECKOe MOJIe B TUAIEeKTpUKaX. THIIbI AUAIEKTPUKOB. Buasl nonspusanuu. Bektop nonspusanuu.
ITpOBOTHHKH B IIEKTPOCTATHYECKOM TOJIE. DIEKTPOEMKOCTE ITPpoBoAHIKA. KoHeHcaTops! 1 ux Buabl. @opMyia mIockoro
KoHJeHcaTopa. CriocoObl cCoeTMHEHH KOHAEHCATOPOB B O6aTapero. DHEPrHs 31eKTpocTaTndeckoro noist. O0bpEMHAS IIIOTHOCTh
SHEpruHu.

Tewma 3.2. DnexTpoauHaMHKa

ITocTostHHBIN 3neKTpudecKkuil ToK. Bunel HocuTenei 3apsiia B pa3indHblx cpenax. Cuna Toka. Bexrop miorHoctu Toka. 9/1C
UCTOYHMKA TOKa. 3akoH OMa IS y9acTKa U MoaHoH nernu. COonpoTUBICHNE U IPOBOJUMOCTD MIPOBOIHUKOB, MX TeMIIepaTypHas
3aBUCHMOCTb. PacueT conpoTHBIEHUH P Pa3IMYHbIX BUAAX COETUHEHHH.

PaboTa 1 MOIITHOCTB AMIEeKTpHYecKOro Toka. 3akoH J[xoyna-Jlenna. [IpaBuna Kupxroga n npuMeHeHne UX K pacueTy
Pa3BETBIEHHBIX LIEHEH.

Paznen 4. DnexkrpoMarHeTusm

Tema 4.1 Maraurocratuka

MarnutHoe nosne. Uaaykuus MarHUTHOTO 1ot CHITOBBIE TIMHUK MarHUTHOTO TOJIS, €r0 BUXPEBOU XapakTep. 3akoH Ammepa s
CHWJIBL, AEUCTBYIOLIEH HA MPOBOIHUK ¢ TOKOM. [IpaBuio neBoit pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTYp ¢ TokoM B
MarHuTHOM moye. [IpuHimn paboTs! anekTpoasurarens. 3akoH brno-Casapa-Jlamaca u ero mpUMEHEHHE K pacueTy MarHUTHBIX
noseit (IpsIMOTO U KPYTOBOTO TOKOB).

Cuiibl B3aMMO/ICHCTBHUS TapaJlIeIbHBIX TOKOB. 3aKOHBI AMriepa. [IBIbKeHHe 3apsyKeHHBIX YaCTHLl B MAarHUTHOM nosie. Cuia
Jlopenna. Hupkynsuus Bekropa H u B. 3akoH nosHoro Toka. MarHuTHOe 1osie cojieHou 1a M Topouaa. [1oTok BeKTOpa MarHUTHOM
unaykuuu. Teopema I'aycca ans nosst B. Ilotok Bekropa B yepes conenounn.

Tema 4.2. MarautHas naaykiusa. Teopust MakcBenia A7t JIeKTPOMarHUTHOTO MO

PaGoTa no nepeMenieHuIo NPOBOAHMKA U KOHTYpa ¢ TOKOM B MarHUTHOM IoJle. DJIeKTpoMarHuTHas MHAYKIUs. 3akoH Papanes U
€ro BBIBOJ] U3 3aKOHa coxpaHeHus sHepruu. [IpaBuno Jlenna. fBnenue camounaykumu. MHIykTHBHOCTH KOHTYpa. DJC
CaMOWHIYKIWU. B3anMHas HHIYKIHS.

MarnuTHOe 1oJie B BelecTBe. TUIlbl MarHeTUKOB (1a-, napa- u GeppoMarHeTHku), ux pusndyeckas npupoaa. HamarHuueHHOCTD.
MarunutHas npoHunaeMocTs Bemectsa. OcHoBbl Teopun MakcBesuia. Tok cMelenus. YpaBHeHus: MakcBenia B MHTEIpalbHOM
bopwme.

ITonsTue o mepeMeHHOM ToKe. OMUYECKOE, peaKTHBHOE (EMKOCTHOE M MHIYKTUBHOE) U IIOJIHOE COMPOTHBIICHHUS 1SN TIEPEMEHHOT0
Toka. 3akoH OMa Juid ey NepeMEHHOT0 TOKa. MOIIIHOCTh, BblJIeIsieMast B LIENH EPEMEHHOTO TOKa.

OeKkTpoMarHUTHBIE KosieOaHus. ['apMOHINYECKHe, 3aTyXaroIIie 1 BEIHYKACHHbIe KoieOanus. [IoHsTHE 0 pe3oHaHce.
DNeKTpOMarHuTHBIE BOJIHBI U UX cBoicTBa. [1Ikana aeKTpOMarHuTHBIX BOJTH.

Paznen 5. Onrtuka

Tema 5.1. @usnyeckas onruka

OCHOBHBIE 3aKOHBI T€OMETPUUCCKOM ONTHKU. AOCOIIOTHBIN U OTHOCUTEIBHBIN ITOKa3aTeN! mpenoMiIeHus. 1x pusndeckuii cMBICI.
SIBneHue nmonHOro BHyTpeHHero orpakenus. CeroBosl. Cepnueckue sepkana. Popmyna 3epkaina. [Tocrpoenne n3oopaxxeHHi.
Tonkwue mua3bl. @opmyna muH3BL. [TocTpoeHne H300paKeHHH.

BoutHOBas 35IeKTpOMarHUTHAS IPHPOAA cBeTa. KOrepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. Bpems u mmiHa
KorepeHTHOCTH. [IpocTpancTBeHHas korepeHTHOCTh. UHTepdepenuus cBeta. MeToap! HabmoaeHus: nHTepdepeHuun ceeta. Pacuer
unTepdepeniyu B onbite FOHra. MHTEpdepeHnus cBeTa B TOHKUX IJIeHKaX. [10710Ckl paBHOH TONIIMHEI M PABHOTO HAKIIOHA.
Kompma Hetotona. IIpuMenenne nHTEpQEepeHIINN B HAyKe ¥ TEXHHUKE.

Judpakmus ceera. [Tpurnun Ioiirerca-®Openens. Metox 30 Openernst. Judpaxnus OpeHenst Ha KPYIJIOM OTBEPCTHH U JHUCKE.
Judpaxuust Ha mpocTpaHcTBeHHOI pemetke. Popmyna Bynbsda-Bparra. Pentrenorpadudeckoe nccieroBaHue CTpyKTypbI
kpucTaioB. [loHsTHe 0 ronorpadpuy.

Ilonspusanus ceera. EcrecTBEeHHBIN U MOIAPU30BaHHbIN cBeT. 3akoH Maimtoca. Ilonspusanus cBeTa Ipyu OTPaXKEHUU U
MIPEJIOMIIEHUH Ha TPpaHuIle ABYX AUAJIEKTPUKOB. 3akoH bprocrepa. [IBoitHoe nydenpenomuenue. Ilpuzma Hukons. [onsapouas u
HONAPHU3ALIOHHBIE IPU3MBI.

HckycctBeHHas ontrndeckas annzorponus. Ddhextsl Keppa n @apanes. OnTnieckn akTHBHBIC BelecTBa. J(ucmepcus crera.
OneMeHTHI 2eKTPOHHOH Teopuu quctepcun ceeta. [lornomenue (abcopbuust) ceeta. 3akoH byrepa.

Tema 5.2. KBanToBas onTuka

TermnoBoe U3TydeHHE U €T0 XapaKTEPUCTHKH. AOCOIOTHO YepHoe Teno. 3akoH Kupxroda. 3akon Credana - Bonbpimana.
Pacnipenenenue sHepruu B criekTpe abCOMOTHO YepHOTO Tena. 3akoH cMenieHus: Buna. @opmyna Penes-Jxunca.

SBnenue pororddexra. Buenrnuit poroapdext u ero 3axonsl. GoToHBI. YpaBHEeHHE DHHIITEHHA A7l BHEIIHETO GoTodddexTa.




Macca u umnynsc ¢otoHa. JlaBnenue cBera. OnbiTel Jlebenena. Jlazeps!, mpuHINN JeHCTBUS, YCTPOIICTBO H NPUMEHEHHE.

Paznen 6. AToMHas U sinepHas GH3UKa

Tema 6.1. Ctpoenue atoma

Mogenu aromoB Tomriicona u Pezepdopaa. OMnuprueckie 3aKOHOMEPHOCTH B CHIEKTPaxX UCIYCKaHUS U MOTJIOLIEHUS aTOMOB.
dopmyna Pundepra. Jluneidarsiii criekTp aroma Bojopoaa. OCHOBHBIC CEPUU CIIEKTPATBHBIX JTHHHM.

Bomnna Jyn ne Bpoitns. OnsiTHOE 000CHOBaHME KOPITYCKYIISIPHO-BOJIHOBOTO Tyalli3Ma CBOMCTB BemecTBa. COOTHOICHHUS
HeompeJeneHHocTel ['elizeHOepra kak mposiBIeHHE KOPIYCKYIIPHO-BOJIHOBOTO Ayalnu3Ma CBOiicTB MaTepuu. BomHoBas dyHKIus 1
€€ CTaTUCTUYECKHUI cMbIcil. YpaBHeHue LlIpéaunrepa 11 craiuOHapHbIX COCTOSHUM.

IMoctynarst bopa. BopoBckas Teopus aToma BOJOpOIa U BOJOPOAOIIOT00HOTO HOHA. ATOM BOZOPOa B KBAHTOBOI MEXaHHUKE.
Ksanrossre uncna. CrinH snexrpona. CrnuHOBOE KBaHTOBOE uncio. [Tpuanun [Naymu. Pacipenenenue 31eKTPOHOB 1O COCTOSHUSM.
Tema 6.2. SinepHas ¢puzuka

PerTrenoBckue cnektpsl. 3akoH I'. Mosznu. [loromnienne, COHTaHHOE U BEIHY)XICHHOE n3TydeHue. [loHATHE 00 OnTHYeCKHX
KBaHTOBBIX TeHepaTopax (ITazepax). Pasmep, cocras u 3apsx aToMHOTO sapa. MaccoBoe u 3apsioBoe uncia. JleeKkt Maccsl u
DHEPIUs CBS3U S1pa.

B3aumoneiicTBue HyKJIOHOB U MOHSTHE O CBOMCTBAX U NPUPOJE sAEpHBIX cuil. Mojenu sapa. PaanoakTuBHOE U3TydeHHE U €TI0
BHUJIBL. 3aKOH PaJHOaKTUBHOTO pacliafa. 3aKOHOMEPHOCTH U IIPOMCXOKACHHE anb(a, OeTa - ¥ TaMMa-H3JIydeHNs] aTOMHBIX sep.
IlonsATHE O SINEPHBIX pEaKUUAX U UX OCHOBHBIX TUIAX. MICKycCTBEHHAs paiMOAKTUBHOCTS. JleneHue Tsokenblx saep. Llennas
peaxuus genenus. [lonstue o simepHoit sHepreTuke. Peakuys cuHTe3a aTOMHBIX siep. [IpobieMa ynpaBisieMbIX TEpMOSIEPHBIX
peakuii. DeMeHTapHbIe YacTHIBL. X Kiaccudukamnms.

6. ®OHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

MeToauKa OLIEHKH 3K3aMeHa M0 JUCIUIINHE

TeopeTuueckas 4acTh 3K3aMeHa M0 JUCLHUIIMHE MPEACTaBIsIeT cOO0M KOMIJIEKC BOIPOCOB Ha YCBOEHHE MPONAEHHOr0 MaTepuana -
TEPMUHBI, OIIPEACIECHHUS, 3aKOHBL.

B pamkax TeopeTHuecKoi 9acT 00y4aromuiics, Ul KaXKA0ro 3a1aHus, (GOpMyIHpYeT NPABUIIBHEIE C €70 TOYKH 3PSHUS OTBETHL.
3agaHue CUNTAETCS BHINOJHEHHBIM B TOM CIIyyae, €CIU JaHbl BEpHbIE OTBETHI HA BOIPOCHL. B MpoTUBHOM citydae 3amaHue
CUHUTAETCSl HEBBIIIOIHEHHBIM.

IIpakTHyeckas 4acTh 9K3aMeHa [10 JUCLUIUIMHE NIPEJCTABIAET 3a7a4l, HAlPaBJICHHbIE HA BBIBICHHE BO3MOXXHOCTU IPAKTUUECKOTO
HNPUMEHEHUS! KOHKPETHOT'O TEOPETHUECKOT0 paszena.

OK3aMEH BBICTABIISIETCS C YUETOM PE3yIbTaTOB BBIIIONIHEHUS TEOPETHUECKOHN U MIPAKTHYECKOM 4acTell B COOTBETCTBUH C
MPUBEICHHBIMH HIDKE TPEOOBAHHUAMHI.

5 (oTaM4HO) >85 Bce 3amaHus BBIMONHEHBI B COOTBETCTBHH C TPEOOBAHUAMH, B MOJHOM 00beMe U 0e3 OLIHOOK.

4 (xopormo) 7584 Bce 3amaHus BEIIONHEHBI B COOTBETCTBHH C TPEOOBaHUAMH, B 00BEME JOCTATOYHOM IS 00IIEro
(hYHKIIMOHUPOBAHMS CHCTEMBI MJIH BBITIOTHEHO JBA 33/IaHMS B COOTBETCTBHH C TPEOOBAHMAMH, B IIOJIHOM 00BeMe 1 03 OmHOOK.

3 (YHOBIETBOPUTEIHHO) 50+74 BrinonneHo He MeHee ABYX 3aJaHWil B COOTBETCTBUU C TPeOOBaHUSIMH, B 00BeMe
JOCTaTOYHOM JUIS 00IIEero ()YHKIIMOHUPOBAHUS CHCTEMBI

2 (HeyIOBIETBOPHUTEIIHHO) <50 BermmonHeHO MeHee BYX 3aJaHWi B COOTBETCTBHH C TPEOOBaHMSAMH, B 00BEMe

JOCTaTOYHOM JUIA 00IIeTo (hYHKIIMOHHPOBAHUS CUCTEMBI

Hrtoroselii 6ajur 3a 9K3aM€eH BBICTaBIISIETCS 110 OILICHKEC Xy}IH.ICﬁ gactu. B CIIOPHBIX ClIydasaX MPEroagaBaTeiib BIIPaBC 3a1aBaTh
YTOUYHAIOMINEC BOIPOCHI U 1IaBATh JOMOJHUTCIIBHBIC TPAKTUICCKUEC 3aJaHNA.

MeroHKa OICHKH 3a4eTa IO IUCIUIUINHE
3a4eT Mo AUCIUILTUHE BBICTABISACTCS MO PE3yabTaTaM CUCTEMATHUECKON paOOTHI CTYJCHTA B TSUCHHE CEMECTpA.
MeTtoanka oneHKH J1abopaTOPHBIX PaboT

CTyneHT TOJDKeH BBIIONHUTD M 3aIIUTHTH BCE JTa00paTOPHBIE PabOTHI, IPEIyCMOTPEHHBIC IPOrpPaMMO TUCIIUTIIHHEL
JlabopaTopHast paboTa CUMTAETCS 3aMIUIIEHHON IPH YCIOBUH YAOBICTBOPUTEIIFHBIX OTBETOB HA HEe MeHee 85% BceX KOHTPOIBHBIX
BOIMPOCOB, IPUBEICHHBIX B KOHIIE Ka)KI0i paboThl B 1a00OpaTOPHOM MPAKTHKYME, & TAKXKE BHIMOTHEHUS TECTOBBIX 33/1aHUIl IO TEME
paboThI HAa YCMOTpEHHUE NpenoaaBaTenei.

6.2. Tembl NUCLMEHHBIX PadoT

He npemxycMOTpeHO y4eOHBIM IUTaHOM

6.3. KoHTpoabHbIe BONIPOCHI U 3aJaHUS

OIIK-1: CiocoOeH mpUMEHSTh €CTECTBCHHOHAYYHBIC 1 OOIICHHKEHEPHBIC 3HAHUS, METO/Ibl MATEMATHYECKOTO aHAJIM3a U
MOJICTTHPOBAHUS B IPO(ECCHOHATIBHON e TEITHHOCTH

1 cemectp

Bompoc Nel

OnummTe, Kak MEHsSeTCs IUIOTHOCTh ra3a MPH W3MCHEHHU TEMITepaTyphl H AaBieHus. Kakue (pusmdeckrue cBOHCTBA ra3a
OIIPEIEISIOT €T0 ITOBEACHHE B 9THX YCIOBHUAX?

Ortsert: [Ipu yBenuueHUN TeMIIEpaTypsl ra3 pacmupsaeTcs, YT0 IPUBOANUT K yMEHBIICHHIO €T0 IIOTHOCTH. IIpy noBbIIeHHN
JIABJICHU ra3 CKUMACTCSI, YBEIIMYMBAs CBOIO INIOTHOCTh. OCHOBHBIC CBOICTBA I'a3a, KOTOPBIC OIPEIEIISIOT €ro MOBEICHHUE,




BKJIIOUAIOT CPEIHIOI0 KHHETUYECKYIO SHEPTUIO MOJIEKYI (TeMIIeparypa) U CHIIy MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS (JaBiIcHHE).
Bompoc Ne2

OO0BscHUTE, TOYEMY MPH JBIKSCHHU CYIHA Ha TIOBOPOTE KOPITYC HAKIIOHSACTCSI BHYTPh TIOBOpOTa. Kakue CHIbl BRI3BIBAIOT 3TOT
HAKJIOH U KaK OHU BIUSIOT HA YCTOMYMBOCTH CyaHA?

Ortget: HakiioH kopiyca cyIHa BHYTPb IIOBOPOTA BBI3BAH JCHCTBHEM LICHTPOCTPEMHUTEIBHBIX CHJI, BO3HUKAIOIIUX TIPH ABHKCHUU
0 KPUBOJIMHEWHOH TpaekTopuu. Koraa cyqHO MoBopadnBaeT, IEHTPOCTPEMHUTENNbHAS CHIIa TSHET €ro K IICHTPY ITOBOPOTAa,
3aCTaBISIS KOPITYC HAKIOHATHCS BHYTPh. DTOT HAKIIOH KOMIIGHCHPYETCS CHIIAMH TUTaBy9IeCTH, JCHCTBYIOIIUME CHU3Y BBEPX,
KOTOpBIE CTPEMSTCS BEPHYTh CYJHO B BEPTUKAIBHOE MOJIOKEHUE. Y CTOHUMBOCTE Cy[JHAa 3aBUCUT OT COOTHOILIECHHS ITUX CHII: YeM
CHJIbHEE HAKIIOH, TeM OOJIbIIE BEPOSITHOCTD OTEPH YCTOWYUBOCTH. BaKHBIMU (pakTOpaMHu, BIUSIOMIMME Ha YCTOHYHBOCTB,
ABJIAIOTCS BBICOTA IIEHTpa Macc CyHa, popMa KopIryca 1 pacIipeaeieHue Tpy3a.

Bompoc Ne3

Kakoii 3aK0H OIMCBIBAET 3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(hOpMaIiH MPYKUHBI?
a) 3aKOH BCEMHUPHOTO TSATOTCHUS

b) 3akon I'yka

¢) 3akon Oma

d) 3axon boitnia-MaprorTta

IIpaBunbHENA oTBET: b) 3akoH ['yka

Bompoc Ne4

Kaxkoe ycTpo#cTBO IpeoOpa3yeT MeXaHHIECKYIO SHEPTHIO B DJICKTPHIECKYIO?
a) luHamo-Marmsaa

b) Tpaucdopmarop

¢) AKKYMYJISITOD

d) Kornencarop

IIpaBusbHbIA OTBET: a) JluHAMO-MamInHa

Bompoc Ne5

Kakue u3 nepeunciieHHbIX CBOMCTB XapaKTePHBI I (heppOMArHUTHBIX MaTePHAIOB?
a) Bricokast 3:1eKTponpoBOANMOCTD

b) CriocoOHOCTh COXPaHATh OCTATOYHYIO HAMAarHUYEHHOCTh

¢) Huskast MarHuTHast MPOHUIIAEMOCTb

d) Hannuue nomeHoB

ITpaBunbHbIC OTBETHI: b, d

Bonpoc Ne6

Kakue BEeTUUUHBI SBISIOTCS OCHOBHBIMU MAPAMETPAMK COCTOSIHHUS TSPMOJANHAMUYCCKOI CHCTEMBbI?
a) Temmieparypa

b) O6bem

¢) Maccogas nons

d) Hasnenue

e) CkopocTh

IIpaBubHBIE OTBETHI: a, b, d

Bompoc Ne7

VYcTaHOBHTE MPABHIIBHYIO ITOCIEOBATEIFHOCTD CTAANI BIKEHUS Tella, OPOIICHHOTO TOPU30HTAIBHO ¢ HEKOTOPOH HadaIbHOM
CKOPOCTBIO.

I. Teno nBukeTCs paBHOMEPHO BJI0JIb TOPU3OHTAIBLHONU OCH.

2. Teno HauMHAeT ABUTaThCA MOA AEHCTBHEM CHIIBI TSAKECTH.

3. Teno KOCTUrIO MOBEPXHOCTH 3EMIIU.

4. I'opu3oHTanbHOE ABIKEHHE 3aMEIISCTCS U3-3a CONMPOTHUBICHUS BO3IyXa.

[IpaBuiibHas IOCTENOBATENBHOCTD: | — 4 — 2 — 3

Bompoc Ne8

YcTaHoBHTE MOCIIEAOBATEIbHOCTD ACUCTBHI PU U3MEPEHUH DIEKTPUUECKOTO COMPOTUBICHUS PE3UCTOPA METOAOM aMIlepMeTpa U
BOJIETMETPA.

1. IToaxmOUYnTh UCTOYHUK HMUTAHUS.

2. W3MepuTs HanpsKEHHUE HAa PE3UCTOPE.

3. [ToaKIIOUNTE PE3UCTOpP MOCIEAOBATEIBHO C aMIIEPMETPOM U BOJIBTMETPOM.

4, W3mepuTh cuily TOKa B LIETIH.

5. Paccunrtath conportuBieHue 1o 3akoHy Oma.

IIpaBusbHas mocnenoBaTeabHOCTh: | >3 —>4 —2 — 5

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXTY (PU3MUECKUMHU BeIMYMHAMH U UX CHUMBOJIaMU B MexayHapoaHoit cucteme exunut (CH).
dusznueckast BeINYUHA CumBou

ayCmma 1)F

b) Pabota 2) W

¢) MomHoCTh 3)P




d) DOnektpuueckuii 3apsn 4HQ
[paBuIIbHOE COOTBETCTBHE:

a) — 1)

b) — 2)

c)—3)

d)—4)

Bompoc NelQ

YcTaHOBHUTE COOTBETCTBHE MEKLy (GU3MIECKUMHU SIBICHHAMH M YCTPOHCTBAMH, MCIIOIb3YIOIMMH 3T SBJICHUSL.
duznyeckoe SBICHHUE VYerpoiicTBo

a) DJeKTpOMarHuTHas MHIYKIUSL 1) Tpauchopmatop
b) ®ortorddext 2) Conuneunast Garapes

¢) Pezonanc 3) LC-xoHTYp

d) TepmoaneKTpUIECTBO 4) Tepmomapa

IIpaBUIBHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

2 cemecTp

Bonpoc Nel

OO0BbscHUTE, TOUeMy OelIblii CBET PU MPOXOXKIAESHUH Yepe3 MPU3MY pas3jlaraeTcsi Ha ClieKTpajibHble IBeTa. Kakue NpUHIUIbI JeKaT
B OCHOBE 3TOT'O SIBJICHUA?

Ortgert: benblii cBET mpeacTaBiIseT co00i cMeCh BCeX BUAUMBIX LIBETOB CTIEKTPa. [Ipu MPOX0KISHUN Yepe3 MPU3MY CBET
MIPEIOMIIIETCS U3-3a PAa3IMYHON CKOPOCTH PACHPOCTPAHEHHsI KaXKAOTO LIBETa B MaTepraie Npu3Mbl. DTO SIBIEHHE N3BECTHO Kak
Jucnepcus cBera. PaziauyHble JUIMHBI BOJIH CBETA NPEIOMIISIOTCS MO Pa3HbIMU YIJIaMU, YTO NPUBOAUT K UX Pa3eNeHUIO U
00pa30BaHMIO PaIyTH IIBETOB.

Bompoc Ne2

OnumuTe Tporece paIuoaKTHBHOTO pacnaga u 0OBsICHUTE, KaKHe BUABI PaARO0aKTHBHOTO paciiajia CyImecTBYOT. Kakue mpoaykTsl
00pa3yroTcs B pe3yibTaTe KaXkIoro BUa pacmana’?

OrtseT: PagroakTuBHBIN pacnag — 3TO MPOLECC CAMONIPOM3BOJILHOTO MPEBPAIlCHUS] HECTAOUNIBHBIX sIep B CTAOUIbHBIE ITyTEM
BBIOpOCA JIEMEHTAPHBIX YaCTHI] I raMMa-n3inydeHnsi. CylecTBYIOT TpU OCHOBHBIX THIA PaMOaKTHBHOTO pacraja: aibda-
pacman, 6era-pacmaj U raMMa-u3iIydeHue. Anbda-pacnan IpUBOIUT K 00Pa30BAHUIO HOBOTO 3JEMEHTa ¢ MEHBIITMM aTOMHBIM
YHCJIOM M yMEHBIICHUEM YHCIa HeITpoHOB. bera-pacnan BiitodaeT TpaHC(hOpPMAIUIO HEHTPOHA B IPOTOH MITH IIPOTOHA B HEUTPOH
C BBIJICJICHUEM ITO3UTPOHA HJIN 3JIEKTPOHA COOTBETCTBEHHO. | aMMa-H31Ty4eHne — 3TO BBIICIICHIE SHEPIHHU B BUAE (POTOHOB
BBICOKOM 3HEpruu 0e3 M3MEHEHHs COCTaBa spa.

Bompoc Ne3

Kakoii 13 mepeunciieHHbIX JIEMEHTOB 00J1a1aeT HauOOIbINei AaTOMHOW Maccoi?
a) Bomopon

b) Tennii

¢) Yriepon

d) XKeneso

IIpaBunsHeni otBeT: d) XKeneszo

Bompoc Ne4

Kaxkoit mpubop ucronp3yercs A HaOMIoAeHNS 3a ITOBEICHNEM MUKPOYACTHUII, TAKUX KaK JIEKTPOHBI?
a) Mukpockon

b) [{uknoTpoH

¢) DNEeKTPOHHBIN MHUKPOCKOIT

d) Pagmonoxarop

IIpaBUIIbHBIN OTBET: C) DJIEKTPOHHBII MUKPOCKOTI

Bompoc Ne5

Kaxkue u3 nepedncieHHbIX yCTPOICTB UCIONB3YIOT IPUHIUIBI ONTHKH?
a) Jlazepsl

b) Pamaper

¢) Teneckormnbl

d) ®oTokamepsl

[TpaBuibHBIC OTBETHL: a, ¢, d

Bompoc Ne6

Kakue u3 nepeynciieHHbIX YaCTUIl y4acTBYIOT B SAEPHBIX PEaKIMsIX?
a) DIIEKTPOHBI

b) IMpoTons!

c¢) Heiirponst




d) ITosutponsr
I[IpaBuIBHBIC OTBETHL: b, C

Bomnpoc Ne7

YcraHOBHUTE MPaBUIIBHYIO MOCIIEOBATENBHOCTE COOBITHIH PH 00pa30BaHUM PaJly>KHOTO CHIEKTpa:
1. Benblit cBeT nomnazaer Ha MOBEPXHOCTH BOJIBI.

2. CBeT npenoMiIsieTcs U OTPakacTcs BHYTPH KaIUId BOABIL.

3. CBeT BBIXOIUT U3 KAIUIM U Pa3/laracTcs Ha OTAEIbHBIC I[BETA.

4. YesioBeK BUIUT Pajyry.

ITpaBunbHas nocnenoBarenbHOCTh: 1| -2 — 3 — 4

Bompoc Ne8

YcTaHOBHTE NOCIEA0BATENBHOCTD TAIOB SIEPHOTO JEICHHUS:
1. BrIcBOOOXKICHNE YHEPIHH.

2. 3axBaT HEHTPOHA SIPOM.

3. Pacnian siipa Ha aBe 4acTu.

4. O0pa3oBaHHe HOBBIX HEHTPOHOB.

IIpaBunbHas mocnea0BaTeNbHOCTh: 2 — 3 — 4 — 1

Bompoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXy BUAAMH PAIHOAKTUBHOTO PAcIiafa ¥ 00pa3yIONIMHICS JaCTHIIAMU:
Bun pacnana OOpasyromuecss 9acTHIIBI

a) Anbda-pacran 1) [Mo3uTpon

b) bera-pacman 2) Anbpa-gactuna

¢) l'amma-n3nyuenue 3) OnekTpoH

d) bera-muttoc-pacnan 4) I'amma-otoH

ITpaBuIBHOE COOTBETCTBHUE:

2) — 2)

b) — 3)

c)—4)

d—1)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBUE MEXY (DM3NUECKUMH SIBICHUSIMU U IPUMEPAMU UX HCIIOJIb30BAHMS:
DU3NUECKOE SIBICHUE IIpumep ucnonb3oBaHus

a) dudpakmus ceera 1) CD/DVD-npourpsiarens

b) Snepusiii cunte3 2) ComHile

¢) PanqnoakTuBHBIN pacnan 3) AtoMHas 3I€KTpOCTaHLUs
d) ®nyopecuennus  4) JlIOMUHECHIEHTHBIE JIAMITBI
IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d—4)

6.4. MeToqu4yecKkne MaTePUAJIbI, ONIPeIeISIONINe POLEAYPhI ONeHUBAHUS

TunoBele NpakTUYECKUE 3a1aHUS K SK3aMEHY I10 JIUCIUTUIMHE:

3amanwue 1. [IpsMonrHEHOE TBI)KEHUE MAaTePUAITLHON TOYKH OMUCHIBACTCS 3aKOHOM . HaliTu skcTpeManbHOe 3HaUCHHE CKOPOCTH
Toukd. KakoMy MOMEHTY BpeMEHH OT Hauaja JABHKECHHUS OHO COOTBETCTBYET. B Kakoif MOMEHT BpeMEeHH CKOpOCTh 7

3aganue 2. B ogHOpo1HOM MarHUTHOM mojie ¢ uaaykiuei 0,35 Ta paBHoMepHO ¢ yactoToit 480 00/MuUH BpalaeTcsi pamka,
conepkamas 1500 ButkoB ruiomanpio 50 . Och BpalieHus JeKUT B INIOCKOCTA PAMKH U MEPIICHIUKYISIPHA JTUHUSIM UHIYKINH.
Onpenenuts MakcuManbHy0 DJ1C UHAYKIIMY, BOSHUKAIOIIYIO B paMKe.

3amanue 3. [Iydyok eCTECTBEHHOTO CBETa MaaeT Ha CUCTEMY U3 4 HUKOJIEH, INTOCKOCTh MPOIYCKaHUS KaXKIO0T0 U3 KOTOPBIX
nmoBepHyTa Ha yroJ 30° OTHOCUTENLHO MJIOCKOCTH MPOIYCKaHUS NpeAblayIIero Hukos. Kakas yacth CBETOBOIO MOTOKA MPOXOIUT
gepes 3Ty cucteMy? [ToTepsMyU HHTEHCHBHOCTH CBETa B HUKOJISX IpeHEOpedb.

THIoBBIE BOIPOCHI K 3aIIUTe JIabopaTopHOi paboThl «V3ydeHne OCHOBHOTO 3aKOHA TUHAMUKHY BpPAIIaTEFHOTO IBUKEHUS C
nomMo1eio MasTHuka O6epoexa.»

1. Kakoe nBuxkeHHe Ha3blBaeTCs BpallaTelbHbIM?

2. Chopmynupyiite BTOpoii 3akoH Hpl0TOHA JUTS BpamarenbHoro ABmwkeHus. CpaBHUTE ¢ 3aKOHOM JIJIS ITOCTYNATEIbHOTO
JBIDKCHUSL.

3. Yro Takoe MOMEHT MHEpUUH Tedaa? MOMEHTHI HHEPIUY TeN MPaBUILHON (GopMbl: 00pydYa, HUIMHIPA, Iapa, CTCPXKHS?
4. UeMy paBeH MOMEHT UHEPLIMU CUCTEMBI Ten?

5. Coopmymupyiite Teopemy Illteitaepa.

TuIoBEIC BOIPOCHI K 3aIIUTE JTab0paTopHOil paboThl «OmpeaeneHre TOPU30HTAIEHOM COCTABIAIONICH MATHUTHOTO OIS 3EMITH

1. Jaiite onpeneneHue 371€eMEHTaM 36MHOTO MarHeTU3Ma.

2. Coopmynupyiite 3akoH bruo-Casapa-Jlamnaca.

3. OOBSICHUTE MPHHIIMI CYNEPIIO3UIUN MATHUTHBIX ToJiei. ['ie oH ucnonb3yeTcs B padore?




RS

Uemy paBHBI HANpsSKEHHOCTh U MHAYKUUS MarHUTHOT'O MOJS B LIEHTPE KPYroBOTO TOKA.

Kak BBIMIAIUT MarHuTHOE TOJI€ KaTyIIKu?

B kakux eguHHIaxX u3MepseTcs HanpsyKeHHOCTh MarHuTHoro mnoiis B cuctemax CHU u CI'CM? Kakas cBs3b Mexay HUMHU?
Uro Takoe MOTOK MAarHUTHON WHAYKIMU KaTyIIKHA?

OOBbsCHUTE YCTPOHCTBO M MPHUHLUI JEHCTBUS TaHTE€HC - TAIbBAHOMETPA U YKAKUTE, JUII KaKUX MPAKTUUYECKUX Lesed OH

HNPUMEHSETCSL.
9.
TumoBsle BOIPOCH! K 3aIuTe 1abopaTopHOil paboTsl «OmpeaeneHne JIUHBI BOIHBI H3Ty4eHHUs Ja3epa IpH HOMOIIN
JU(PaKINOHHON PEIIeTKNY

1.

S

IMowemy m3mepeHus HanboJee TOUHBI MIPH yIilaX OTKIOHEHHS ONM3KuX K 45°7

B dewm 3aximrouaercs sBIeHHEe WHTEphEpEeHINH?

B uem 3aknrouaercs sBieHue audpaxaumn?

OOBSCHUTD SIBIICHHE NIEepepacnpeieNieHus CBETOBOM dHEPrUH Npu AU pakuuu?

Kakne NCTOYHUKH 3J1€KTPOMArHUTHBIX BOJIH SIBIISIFOTCSI KOT€PEHTHBIMU?

Uro Takoe audpakimonHas pemeTrka? dopMyna TIaBHBIX AU(GPAKIOHHEIX MaKCHMYMOB.

Ha mu¢pakiiponHyio pemeTky HOPpMalbHO MafaeT HapajuleNbHbIA MydoK Tydel ¢ amuHamu BomH Al u A2 (A1 > A2). JlaTb

PHUCYHOK (X071 Jyueii), COOTBETCTBYIOIIMI TIepepacipeieiieHnIo 3ueprun B mopsakax k=0,k=1,k=2.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenyemasi JiuTEpaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTETH 3ariaBue W3narenscTBO, TOI

J1.1

Tpodumona Taucus Kypc ¢uzuku: yued. mocobue st HHKEHep.-TeXH. CIell. BY30B Mocksa: Axagemus, 2010
HBanoBHa

J1.2

CurumvoB Brnagucnas | OnTuka. ®u3uka aToMa: 1a00paTOPHBIA MPAKTUKYM 10 (PH3HKE HoBocubupck: CI'YBT,
HBanoBuH, 2016

IIporonomnosa Huna
ITaBnoBHa

J1.3

Buxynos C. B., dusmka: COOPHUK 337124 Hosocubupck: CI'YBT,
Curumos B. ., 2017
Tpeiakuna E. T.

1.4

C.B. Bukymnos, B.1. ®dusnka: yueb. mocobue Hosocubupck: CI'YBT,
Curumos, E.T. 2017

Tpeiakuza, A.C.
Spocnasuesa

J1.5

Huxurenko AHatonuii | JIabopaTOpHBIH MPaKTUKyM 110 MOJEKYIIPHOH (hH3HUKE: PAKTUKYM Hosocubupck: CI'YBT,
T'eoprueuny, SIkoBieB 2019

Biagumup
Huxomaesuu,
Curnmos Biagucias
NBanoBuy, TpbelHKHUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'osloBaHOB
Muxaun HukonaeBnu

J1.6

Huxwnrenko Anaronmii | JIabopaTOpHBIH MPaKTHKYM IT0 MOJIEKYIAPHOH (H3HUKE: TIPAKTHKYM Hosocubupck: CI'YBT,
I'eopruesuuy, Skosies 2019

Bragumup
Huxomnaesuu,
Curumos Bnagucnas
WBanoBuy, TpeiHKUHA
Enena TpanuesHna,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxauin Hukonaesuu

J1.7

Hukunrtenko Anatonuii | JJabopaTOpHBIH MPAKTHKYM IO MEXaHUKE Hosocubupck: CI'YBT,
I'eopruesuuy, SIkoBieB 2018

Biagumup
HuxonaeBuu,
CurumoB Bnanucnas
WBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBnmoBHa, ["'onoBaHoOB
Muxaun HukonaeBuu

7.1.2. Jlono/IHUTe/ILHAS TUTEpPATypa




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI2.1 | Opnos Tpanuit
Bacunbesuu,
CuHIOKOB Muxaui

IlerpoBuu

JlabopaTopHBIil MPAaKTHKYM IO (pu3nke. DNeKTPUIECTBO, MATHETH3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIUMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBanue

Jlabopatopusi onTHKH W (HUBHUKH
aToma - ydeOHas aymIuTOpHs s

AynuropHast nmocka; Kowmrmuiekt ydueOHo# Mebenm; JlaGopatoprble ycraHoBku: OrmpeneneHue
ITIaBHOTO (POKYCHOTO paccTOsHHA JTHH3bL, OIpeneneHue Mmokas3aTels IPeOMICHHS XHIKOCTEH ¢

HpOBEACHUS Ja00opaTOpHBIX | TOMOIIBI0  pedpakToMerpa AOOe; OmpeneneHue JUIMHBL BOJIHBI  Jla3epa IIPU  [OMOIIH

3aHATHI mudpaknuoHHOW pemeTkn; OnpenelieHHe KOHICHTPAIMH CaxXapHBIX PAacTBOPOB C TOMOIIBIO
caxapumerpa, 2 wrT.; OmnpeneneHue TeMmmepaTypsl packanéHHoro Ttena; MccienoBanue
JIMHEWYaToro CeKTpa BOAOPOa U ONpeieeHus MOCTOsIHHOM Punbepra

JlaGoparopust MeXaHUKU u | AymuropHas pocka; Komruiekt ydeOHOW MeOenu; JlaGopaTtopHble CTEHABL: YHHMBEpPCAIbHBIN

3JIEKTpUYECTBA - ydeOHas | CTeHA «3aKoHBI IIOCTOSHHOTO ToKa», 6 1muT.; JlabopatopHas ycraHoBka: OmpenencHue

aymuToOpust  UI1  TPOBEACHHS | TOPU3OHTATIBHOW COCTABIAOMIEH MarHMTHOro mois 3emid, 4 mr. OmnpeaeneHHe YCKOPEHHS

71a00paTOPHBIX 3aHATUI

CHJIBI TSDKECTH 1o crioco0y beccens, 6 mr.; Mastauk O6epbeka, 2 mt.; MaxoBoe kojneco, 4 mr.;
OnpenencHue CKOpocTH  3Byka; OmpenelieHWe  OTHONICHHS — TEIUIOEMKOCTEH, 2  IIT.;
JlaboparopHoe obOopymoBanue: Habop sneKTpoW3MepHUTeNnbHBIX MpuOopoB, 2 mT.; Habop
000pYI0BaHUS ISl BEIYMCIICHUSI IOIPEIIHOCTEH H3MEPEHHIA, 6 MIT.

YuebHas AyAUTOPHS i | AyautopHast nocka; Komruiekt yueGHOM MmeOenu; MynbTuMenniiHoe 00OpYHOBaHUE: MPOEKTOP
MPOBECHUS 3aHATHUH | (CTAIlMOHAPHEIN), 9KkpaH (cTaruoHapHbii), [TK (mepeHocHO)

JICKIMOHHOTO THIIA

YuebHas ayJUTOpHs Juist | AyauropHas 1ocka; KoMmuiekT yae6HoM Mebenn

MIPOBEICHUS MPAaKTUYECKUX

3aHATUI

[Tomemenne i | Kommnekr  yaeOnot wmebemm; I[IK — 10 mT., mnomkimroueHHBIX K cetd "HHTepHer' w
CaMOCTOSITEJIbHOM paboThl | oOecneunBaOIMX ~ JAOCTYIl B OJEKTPOHHYI0  HH()OPMAIIMOHHO-00pa30BaTeNbHYIO  Cpeay
00yJarouxcst YHuBepcureTa.




