Hokywerr noamcat npoggt REFRHPTIE AT EHTCTBO MOPCKOT'O Y PEUHOT'O TPAHCITOPTA

NHbopmaums o Bnagenbue:

ONO: Jaiiko TatbsiHa UsaroHa ®erepasbHOE FOCYIAPCTBEHHOE OIOIKETHOR
[lomxHocTb: PexTop

o0pa3oBaTe¢JIbHOE eKJIeHHe BhICIIEro 00pa3oBaHus
[Nara I'lO,El,ﬂl/IcaHI/IﬂZ30.04.2025,620 3300 YApesi P

VKA MDODAMMHEIH KNISTEL HPCKHUH rocylapcTBeHHbIH YHHBEPCUTET BOAHOIO Tpancnopra'

f6863c76438e5984b0fd5e14e7154bfbal0e205

b1.0.09

dusuka

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi EcTecTBeHHO-HAYYHBIX TUCHUIIIMH
O6pa3oBarenpHast 26.03.04 Hampasnenue  moarotoBku "MH)keHEpPHO-3KOHOMHYECKOE
mporpamma TEXHOJIOTHH U OM3HEC-MPOLIECCOB BOJHOTO TPaHCIOpTa"

TIpoduis "UmkeHepHO-9KOHOMUYECKOE oOecTieueHre OU3HEC-TIPOIECCOB"
roJl Hayaja noaArotoBku 2025

Kpanmudukanus O0akaJyiaBp
Dopma o0yaeHHs O4YHasA
OOmas TpyJ0eMKOCThb 53ET
YacoB o yaeOHOMY ITaHy 180 Bupgs! KOHTpoOJI B ceMecTpax:
B TOM YHCIIE: 9K3aMeHbI 1
ayJIUTOPHBIE 3AHATHS 56
caMmocTosTeNbHast pabora 82
4acoB Ha KOHTPOJIb 36

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) HUroro
Henens 14 5/6
Bun 3ansatuit vir | pno| ovo PIl
Jlexun 28 |28 |28 [28
JlabopaTopHbie 28 |28 |28 |28
Wnas KoHTaKTHas 6 6 6 6
pabota
Uroro ayn. 56 |56 |56 |56
KonrakrtHast pabota |62 |62 (62 (62
Cam. pabora 82 (82 |82 |82
Yacel Ha KOHTPOJIb 36 (36 |36 |36
HUroro 180 (180 | 180 | 180

obecrieuenue



Paboyast mporpamMma qUCIHHUILTAHBI

PDusuka
pa3padorana B coorBercTBUM ¢ PI'OC:

DenepanbHbIil rocynapCTBEHHBIH 00pa30BaTENIbHBIN CTaHIAPT BHICIIET0 00pa30BaHus - OakanaBpuar 110 HapPaBICHHIO TOATOTOBKA
26.03.04 NrxeHepHO-?KOHOMHIYECKOE 00eCIIeueHNe TEXHOIOTHI 1 OM3HEC-IIPOIIECCOB BOAHOTO TPAHCTIOPTa (TIpHKa3 MuHOOpHAYKH
Poccun ot 27.07.2021 r. Ne 676)

COCTABJICHA HA OCHOBAHHH Y4e0HOI0 IJIaHA 00pa30BaTeIbHON MPOrPAMMBI:

26.03.04 Hampasnerne nmoarotoBku "MHKeHEpHO-3KOHOMIUYECKOE oOecTiedeHre TeXHOIOT Uil 1 OM3HEC-IIPOIECCOB BOJHOTO
TpaHcnoprta"

ITpoduns "NHkeHepHO-9KOHOMUYECKOE 00ecTieueHre OU3HEC-TIPOIECCOB"

roJ1 Hayajia noArotosku 2025

PaGouyro nporpamMmy cocTaBuJi(u):
k.m.u., Joyenm, lepoununa Mapuna Anexcanoposna
Pabouas mporpamMma oro0peHa Ha 3aceqaHIH Kadeapsl EcTecTBeHHO-HAYYHBIX AMCIHMILIMH

3aBenyromuii kadenpoit Jlunesuu Onpra Mropesra



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
KHM3HH

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:

3. KOMIETEHIIMA OBYYAIOIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUITJINHBI

(MOJY.JIS)

OIIK-3: Cnoco0eH HCIO0JIb30BATH OCHOBHBIE 3aAKOHDI €CTECTBEHHO-HAYYHBIX TUCHUILJINH B HpO(l)eCCHOHaJI]:HOﬁ
ACATCJIBbHOCTH

OIIK-3.1: Mcnonbs3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYUHBIX JUCLUILIUH

OIIK-3.2: TIpuMeHsIeT OCHOBHBIE 3aKOHBI €CTECTBCHHO-HAYYHBIX AUCIUILUINH B IPO(HECCHOHATBHON IESTENEHOCTH

OIIK-3.3: OpueHTHpYETCS B OCHOBHBIX 3aKOHAX €CTECTBEHHO-HAYYHBIX TUCLUILIMH C eTIbI0 IPUMEHCHUS UX B
npodeccroHaNBHOM AeITeTFHOCTH

B pe3yiabTaTe 0CBOCHUS JUCHHUIIIMHBI Oﬁy‘lal()llll/lﬁ(!ﬂ JOJIZKCH

3.1 |3uaTh:

3.1.1| - ¢usnveckre OCHOBHI MEXaHUKH;

3.1.2 | - oCHOBHBIC ITOHATHS, 3aKOHBI M MOJIEITN MEXaHUKH, IICKTPHYCCTBA M MarHETHU3Ma, KOJIeOAaHHH M BOJH, KBAHTOBOH
(HU3UKH, MOJIEKYIISIPHOHN (DM3UKH U TEPMOIMHAMUKH, ONITHKH, AaTOMHOM U SICPHOH (HHI3UKH;

3.1.3 [ - METOBI TEOPETHUYECKOTO M HKCIIEPUMEHTAIBHOTO HCCIICOBaHNA B (pr3MKe.

3.2 | Ymers:

3.2.1 | ucrionp30BaTh (GU3NIECKUE 3aKOHBI IIPH AaHATIH3E M PEIICHHH MPOOIeM MPOopeCCHOHATBHON e TeNEHOCTH

3.3 | Baagern:

3.3.1 | MmeTomamu npoBeaeHUs (PU3NUECKUX U3MEpEeHNUil, MEeTOJaMU KOPPEKTHOH OLIEHKH HOTPEIIHOCTEeH IPH MPOBEACHUN
(bU3MYECKOro 3KCIEPHUMEHTA.

4. CTPYKTYPA JUCHUILIAHBI (MOAYJIST)

Bun HaumeHoBaHMe pa3fesioB H TeM /BH/I 3aHATHS/ Cemectp | Yacos | Jlutepatypa | IIpIlo
3aHATHSA / Kype AroT
Pazpen | Paspen 1. OcHOBBI MeXaHUKH
Jlek Kunemaruxka /JIex/ 1 2 J1.1J11.4 0
Cp Kunemartuka noctynarenbHOTO ¥ BpalaTeIbHOTO JBUKCHUS 1 6 JI1.4 0
MaTepuaTbHON TOYKH U TBeporo Temna. /Cp/
JIab OCHOBEI METOJIOB 00Pa0OTKH Pe3yTbTaTOB U3MEPESHUH (DU3HMUECKHX 1 2 JI1.4 J11.6 0
BennunH. OrmnpeaeneHue IIOTHOCTU TeJ MPpaBuibHOM hopmbl. /J1ab/
Jlex Junamuka /Jlex/ 1 2 JI1.1J11.4 0
Jlab OnpeneneHne YCKOPEHUs CUIIBI TSHKECTH 1o criocoly beccerst. 1 2 JI1.4 J11.6 0
OmnpenencHue MOMEHTa HHEPIIMH MaXOBOTO KoJeca JHHAMHICCKUM
METOJIOM. V3yueHrne OCHOBHOTO 3aKOHA JTMHAMUKH BpaIaTeILHOTO
JBIDKEHHS ¢ IOMOIIbo MasitHuka Obepoexa. /J1ab/
Cp JluHaMuKa MoCTyNnaTeabHOro IBMKeHUs Tesl. OCHOBHBIE TEOPEMBI U 1 6 JI1.4 0
3aKOHBI. J[MHaMKKa BpaIaTeIbHOTO JBIKEHHS TBEpIOro Tena. PaboTa u
sHeprus B Mexanuke. /Cp/
Jlex Mexanuueckue KoyiebaHus ¥ BOJIHBI /JIex/ 1 2 JI1.1 JI1.4 0
Cp Il'apmonndeckue konebanus. 3aTyxatomue konedbanus. CroxeHne 1 6 JI1.4 J11.6 0

konebanuii /Cp/




Paszmen | Pa3pen 2. OcHOBBI MoJIeKkyIsIpHOI pU3UKH
Jlex MonekynsapHo-KuHeTHueckas Teopus /JIex/ JI1.1J11.4
Cp MonexynspHo-KHHeTHYecKas Teoprsi OCHOBHOE ypaBHEHHE JI1.4
MOJIEKYISIPHO-KMHETUYECKOM TEOPUN HI€ANIbHOTO Ta3a. DIEMEHTHI
cratuctuku MakcBesuia u bonbimana. /Cp/
Jlex OCHOBBI TepMOAHHAMUKH /JIeK/ JIT.1J11.4
JIa6 H3MepeHue IUTHBI 3BYKOBOW BOJTHBI,CKOPOCTH 3BYKa M KO PHIIMEHTA JI1.4 JI1.5
ITyaccona mo $a30BbIM cooTHOMIEHUSM. OTipe/ieNieHrne OTHOIICHHUS
yIENBHBIX TEMIOEMKOCTEH BO3yXa, U3MEPEHHBIX MPU HOCTOSHHOM
JaBJICHUH U MTOCTOSTHHOM 00BbeMe metogoM Kiremana u Jlesopma /J1a6/
Cp OCHOBBI TEPMOIMHAMUKH. AHAJIU3 NIEPBOTO U BTOPOTO Havall JI1.4
TepMoauHaMuKH. TeruioBbie MamuHbl /Cp/
HKP KonTpomnsHas padora 1 /UKP/ J1.4
Paznen | Pa3zpes 3. DiekTpoMarseTusm
Jlex Onekrpocraruka /Jlex/ JI1.1J11.4
JIa6 HccnenoBanue siexTpocTaTunyeckoro nosst. OnpeneneHne eMKOCTH JI1.4J12.1
KOH/ICHCATOPOB METOAOM OAIITICTUIECKOTO TambBaHoMeTpa /J1ad/
Cp OnekrpocTtarnieckoe moiue. HampsokeHHOCTH U oTeHnua. [IpuHnun JI1.4
cynepnosuuun. [lpumenenue teopemsl ['aycca st pacuera
ANEKTPUUYECKHX TTOJICH. DICKTPOEMKOCTh YETHHEHHOTO TIPOBOIHUKA U
IUTOCKOTO KOHIEHCATOpa. DHEPTHs 3JEKTpocTaTnIecKoro moist /Cp/
Jlex OnexrpoaunHamuka /Jlex/ JI1.1J11.4
JIa6 M3mepeHue cOnpoTUBICHUS U OTIPEIETICHUE YEIbHOTO COMTPOTHUBIICHUS JI1.4J12.1
npoBogHuKa. /J1ab/
Cp OnexrpoauHamuka. [Tocrosuubiii Tok. 3akoHsl Oma. K.IT.J1. nctounuka JI1.4
moctostHaoro Toka /Cp/
Jlex MarnauTtocTtaTika. MarautHas HHAyKnus /JIex/ JI1.1J11.4
Cp MarunutocTtatuka. MarautHoe nose. 3akoHsl Ammnepa, buo — Capapa — JI1.4
Jlanutaca u monHoro Toka. Cuna Jlopenna. /IBuxeHune 3apsipkeHHBIX
YyacTHIl B MarHuTHOM nose /Cp/
JIab OmnpeneneHne TOPU30HTATIBLHON COCTABIISIONICH HAMPSHKEHHOCTH JI1.4
MarHuTHoro mouist 3emun. /J1a6/
Cp MarnutHas naaykuus. Teopus Makcpena. SIBIeHne 3J€KTPOMarHUTHON JI1.4
uaaykunu. CamonHaykuus. MTHAYKTUBHOCTh. DKCTPATOKU 3aMbIKAaHUS 1
pa3MbIKaHUs dJIeKTprueckol 1enu. KonebarenbHplii KOHTYD.
DrekTpoMaruuTHbIe Koebanus /Cp/
HKP Texymmit korTposs /MKP/ J1.4
Pazpen | Paspen 4. Ontuka
Jlex ®dusnyeckas ontuka /Jlex/ JI1.1J11.4
Cp OCHOBHBbIE 3aKOHBI T€OMETpHUYECKON onTHKH. HTepdepeHIus u JI1.4
mudpaxkius cBeta. [lomsipusanus ceeta /Cp/
Jla6 Omnpenenenune riraBHOro (POKYCHOTO paccTOsHUS TUH3. OnpeaencHne JI1.2 J11.4
ToKa3aTesel MpeToMIICHHSI KUIKOCTEH ¢ TOMOIIBIO pedpakToMeTpa
A0GGe. OmnpeniersieHne JJIMHBI BOJIHBI H3JIy4EHUS Jia3epa Py TOMOIIH
nudpaknuoHHON pemeTkH. /J1ad/
Jlex KsanToBas ontuka /JIex/ JI1.1J11.4
Cp KBanTOBas onTrka 3aKOHBI TEIUIOBOTO M3IydeHus U GoToaddekra /Cp/ JI1.4
Jla6 OmnpeneneHue TeMIepaTypbl pacKaJeHHOTO TeJla ONTUYECKUM JI1.2 J11.4
MetonoM. /JIab/
Paznen | Paspen 5. ATtomHas u aaepHas Gpuzuka
Jlex Crpoenue aroma /JIex/ JI1.1 JI1.4
Cp Crpoenune atoma KBanTOBas nmpupo/ia cBETa U BOJIHOBbIE CBOMCTBA JI1.4
yactuy /Cp/
J1ab I'pagyrnpoBka MOHOXpOMATOpPa MO CHEKTPY HUCITYCKAaHHU ATOMOB PTYTH. JI1.4 JI1.5
HccnenoBanue CieKTpoB UCIyCKaHUs BOAOPOJIA U ONIpeIe/IEHUE
noctostaHoM Prnoepra /J1a6/
Jlex SAnepuas ¢pusuka /Jex/ JI1.1J11.4
Cp SAnepnas ¢pu3uka 3aKoH pagMoaKTHBHOTO pacnaza. SnepHsie JI1.4 JI1.5

peaxuun /Cp/




HKP Texymmuit korTpons /MKP/ 1 2 JI1.1J11.3 0
J1.4

5. COAEP)KAHNE TUCOUIIIMHEL (MOLYJIST)

Paznien 1. OcHOBBI MEXAHUKHU

Tema 1.1. Kunemaruka

OneMeHTh! KUHeMaTHKU. Mozaenu B Mmexanuke. CucteMa orcuera. IlocTynarenbHoe ABUXKEHUE TBEPAOrO Tena. TpaekTopus, AIuHa
MyTH, BeKTOp nepemenieHus. CKoOpocTb U yCKOPEHHE TOUKU Kak IPOU3BOIHBIE paJuyca-BeKTopa o BpeMeHu. HopmanbHOE U
TaHTeHIMATbHOE ycKopenus. Kiaccudukanus BUJOB IBUKCHUS.

Tewma 1.2. lunamuka

Tpu 3axona nunamuky Herotona. IToHATHA Macchl ¥ CUIIbl. BUbI Ul B MEXaHUKE: TPEHUS, yOIPYTOCTH U TArOTeHUs. MMiynbc Tena.
Wmmynbc cunel. BHemHie 1 BHyTpeHHME CUITbl. 3aKOH COXpaHEeHHs UMITYlIbca MeXaHuueckoil cucteMsl. LleHTp Macc (LeHTp
MHEPLMH) MEXaHUYECKON CUCTEMBI U 3aKOH €I0 JIBU)KEHMUSL.

PaboTa mocTosSHHON M IepeMeHHOH CHIIBL. BrIpaxkeHHe paboThI CHIIBI Yepe3 KPUBOJIMHEHHBIN HHTErpajl. MOITHOCTh. JHEPrust Kak
YHHUBEpCcallbHas Mepa pa3Nu4HbIX (OpM ABMKEHMS U B3auMoecTBUs. KuHeTHueckas SHeprust MeXaHU4ecKoi CUCTEeMBI. 3aKOH
COXpaHEHHs] MEXaHUUECKOH HEPTUH U €r0 CBA3b C OJHOPOIHOCTHIO BpeMEHH. Y 1ap aOCONIOTHO YIIPYruX M HEYNPYTruX Tell.
MoMeHT uHepIK TBEPAOIo Tela OTHOCUTENbHO ocu. ITpumepsl ero Beruucnenus. Teopema Ilteiinepa. Moment cuiiel. OCHOBHOE
ypaBHEHHE TUHAMUKH BPAIIAaTeIbHOTO ABIKCHUS TBEPAOTO Tela OTHOCUTEIFHO HETIOABIDKHOM OCH. 3aKOH COXpAaHEHUSI MOMEHTa
UMITYJbCA U €T0 CBA3b C U30TPOIHOCTBIO IPOCTPAHCTBA.

3aKoH BCEMUPHOTO TAroreHus. [loreHnyanbpHas 3Heprust MaTepUualbHON TOUKHM BO BHEIIHEM CHJIOBOM I10JIE U €€ CBA3b C CUJIOH,
JIeHCTBYIONIEH Ha MAaTEPUAIbHYIO TOUKY. 3aKOH COXPAaHEHUS! MEXAHUYECKOM SHEPIUU U €0 CBA3b C OJHOPOIHOCTBIO BPEMEHU.
JlaBneHue B )KUAKOCTH U raze. Exnnunsl usmepenus aasienus. 3akonsl [lackans u Apxumena. TeueHue uneanbHON )KUAKOCTH.
YpaBHeHHE HEPa3phIBHOCTH. Y paBHEHUE bepHymm v cieacTBus u3 Hero. Teuenne Ba3kon xuakoctu. opmynsl HetoToHa 1
Crokca. KoaddurpeHT BA3KOCTH U METOBI €TO OIPEIACICHHS.

Tema 1.3. Mexannueckre Koye0aHNUs U BOTHBI

I'apmoHnueckue Ko1eOaHus U X XapakrepucTuky. JuddepeHunanbHoe ypaBHEHHE TapMOHUYECKUX KosieOanui. [TpyKMHHBIH,
(u3MUeCKHi 1 MaTeMaTHIECKUH MasTHUKHA. DHEPTUs TapMOHHYIECKUX KoeOaHuid. ClioxeHHe TapMOHIHYECKAX KoJieOaHUiT 0THOTO
HaIpaBJIeHUs U OJMHAKOBOM 4acTOTHL. buenue.

CnoxeHus B3aMHO MEPIeHANKYSIPHBIX Konebanuit. @urypsl Jlnccaxy. 3aTyxaromue 1 BRIHYKICHHbIE Koebanus. PezonaHc.
BosHoBbIe nporieccel. MexaHu3M 00pa3oBaHus MEXaHWYECKHUX BOJIH B ynpyroii cperne. [IpoonbHble 1 IonepeyHble BOIHBI.
YpaBHeHHe TUIOCKOH Oeryiei BoHbI. [[JTnHA BOJHBI M BOJIHOBOE YHCIIO.

Paznen 2. OCHOBBI MOJIEKYIISIPHOW (U3UKH

Tewma 2.1. MonekynsipHO-KUHETHYECKAs TEOPHUS

OnbITHBIE 3aKOHBI UICANIBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcnoBHoe ypaBHeHue MKT uneanbHbIX razos.
Cpensss KHHeTHYIecKasi SHeprust MoneKyil. MolIeKkyIsIpHO-KMHETHYECKOe TOJIKOBaHUE aOCOIIOTHON TeMIepaTyphl.

DJIeMEHTBI CTATUCTUYECKOH (M3UKH. 3aKOH MakcBeluia I pacipeielIeHHs: MOJIEKYIT HIECAILHOTO Ia3a 110 CKOPOCTSIM.
Bapomerprueckas Gpopmyna. 3akoH boxbiiMaHa [uIs pacIipefeeH s YacTUI] BO BHEIITHEM MTOTEHIINATIBHOM 11oJie. CpeaHee YrcIio
CTOJIKHOBEHHUH U CpeqHss ATHHA CBOOOAHOrO Mpodera MOIeKyIl.

OmneitHOe o6ocHoBarre MKT. JTuddy3usi, TemIonpoBoHOCTh U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypbe u HproToHA.

Tema 2.2. TepmoauHamuka

Bayrpennss seprust. Unucno creneneit cBoOOABI MOIEKYI. 3aKOH PaBHOMEPHOT'O PACHPEISIICHNS SHEPTUH 10 CTETIEHSIM CBOOOIBL.
IlepBoe Hauano TepMoanHaMUKH. PaboTa raza npu u3mMeHeHuu ero oobema. TermnoeMKocTb MakpocucTeMbl. MossipHast
TEMJI0EMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH UI€ANIHOTO Ta3a OT BUja nporiecca. [IpuMeneHne nepBoro Hadaaa TEPMOJIUHAMHUKH K
n3omporneccaM. AnuabaTHbIi mporecc. Y paBHenue [lyaccona.

Kpyrossie nmponeccel. O6paTumsble u HeoOpaTuMmble mpouecchl. Lukia KapHo u ero k.IL.A. u1d uaeaasHOro rasza. Bropoe Hauano
TepMoauHaMuKu. IloHsATHE 06 SHTpONUH, €€ CTATUCTUYECKOE TOJIKOBAHHE.

CuItel ¥ TOTEHIIMATIBHAS SHEPTHS MEKMOJICKYIIIPHOTO B3auMoieHcTBISL. D ek THBHBIN qraMeTp MoJeKyl. Y paBHeHHe BaH-1ep-
Baannca. ®azoBsie nepexonst 1 u 2 pona. Kputnueckoe coctosiaue. TpoiiHas Touka. OcoOOEHHOCTH TBEPAOTO U )KUAKOTO COCTOSTHUIMA
BemecTBa. IloBepxHOoCcTHOE HaTspKeHHe. CMadunBaHue. KanunmspHele SBICHUS.

Paznen 3. DnexkrpoMarueTusm

Tema 3.1. DnexTpocTaTika

3akon Kynona. Hanpsi’keHHOCTb U CHJIOBBIE IMHUY HANPSKEHHOCTH 3JeKTpudeckoro nois. [Ipuniun cynepnosunun
aiekTpudeckux noiseil. [Ipumep pacuera HanpsHKEHHOCTH 1OJIS, CO37aBaeMoi cucTeMOoH 3apsaa0B. [10Tok BeKTOpa HANPSKEHHOCTH
anexkTpudeckoro noiia. Teopema Octporpanckoro-I'aycca

PaboTa cuit 3eKTpUIecKoro moJs 1o nepeMerieHuro 3apsaa. Liupkynanus BeKTopa HanpsbkeHHOCTU. [loTeHInanbHbIi XapakTep
JNIEKTPOCTATUYECKOr0 Noud. [ToTeHnnan anekTpu4ecKoro mojis. DKBUIMOTEHIIHATbHbIE TOBEPXHOCTU. CBA3b MOTEHLIMANA C
HaMpPSHKEHHOCTBIO NOJISL. DIEKTPUUECKOE MOJIE B AUANEKTPUKAX. TUIIBI TU3IEKTPUKOB. Byl nonspusanuu. Bekrop nonspusanuu.
IIpoBOAHUKH B 3IEKTPOCTATUUECKOM IoJe. DIEKTPOEMKOCTh poBoAHUKA. KoHneHcaTops! 1 ux BuAbl. DopMylia IOCKOTo
koHJeHcaTopa. CrocoObl coeTMHEeHHs KOHIEHCATOPOB B 0aTapeto. DHeprus 1eKTpocTaTudeckoro noist. O6bEMHas MIOTHOCTh
SHEPIUU.

Tema 3.2. DnexkTpoarHaMuKa

ITocTostHHBII dMeKTpUYecKuil TOK. Buiel HocuTenei 3apsina B pa3inuHbix cpenax. Cuna Toka. Bektop miotHoctu Toka. 9C
UCTOYHMKA TOKa. 3akoH OMa 1115 ydacTKa U noaHoi nenu. CompoTuBIeHHe U TPOBOJUMOCTb NPOBOJIHUKOB, HX TeMIEpaTypHas
3aBUCUMOCTb. PacueT conpoTUBICHUH IPU Pa3IUYHbIX BUAX COCAUHEHHM.

PaboTa 1 MOITHOCTH 31eKTpHUYecKoro Toka. 3axoH Jlxoynsa-Jlenma. [Ipasuna Kupxroda n npuMeHeHne UX K pacdeTy




pa3BeTBIEHHBIX Lieneil.

Tema 3.3 MaruurocraTika

Marnutsoe nosne. Munykuus MmarautHoro nosst. CuiioBble IMHUMA MarHUTHOTO IOJIsL, €r0 BUXPEBOU XapakTep. 3akoH Ammepa i
CHUJIBL, ACUCTBYIOLIEH HA IPOBOJHUK ¢ TOKOM. [IpaBuio neBoil pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOoHTyp ¢ TokoM B
MarHutHoM nose. [Ipusnun pa6oTs! anektpoasurarens. 3akoH buo-Casapa-Jlannaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
roJiei (MpsSIMOTO U KPYroBOTO TOKOB).

Cuiibl B3aMMOJEHCTBHUS IapaJlIeIbHBIX TOKOB. 3aKOHBI AMIiepa. JIBH>keHME 3apsKEHHBIX YaCTULl B MATHUTHOM nosie. Cuia
Jlopenna. Hupxymsuus sektopa H u B. 3akon nomHoro Toka. MarHuTHOE moJe coleHonaa U Topousa. I1oTok BeKkTopa MarHUTHOU
unaykiuu. Teopema ["aycca s nmonst B. Ilotok BekTopa B uepes conenous.

Tema 3.4. MarnutHas unaykuus. Teopust Makcsenia

Paborta o mepeMenennio NpoOBOAHMKA U KOHTYPa C TOKOM B MAarHUTHOM I0JIe. DJEeKTPOMAarHUTHas MHIYKIWsA. 3akoH Dapanes u
€ro BBIBOJ] U3 3aKOHa coxpaHeHus sHepruu. [Ipasuno Jlenua. SIBnenue camonHAyKIMU. HOAYKTUBHOCTD KOHTYpa. DJ1C
CaMOMHIYKIMY. B3anmuas nHayknus. MarauTHOE 1oJie B BEIIeCTBE. THIIbI MArHETHKOB (Ana-, napa- U heppOMarHeTUKH), UX
¢m3mueckas npupona. HamaramaeHHOCT. MarHuTHas IpoHHIaeMoCTh BemecTBa. OCHOBEI Teopnu MakcBeiuia. Tok cMemeHns.
YpaBHenus Makcseia B uHTerpansHoit ¢opme.IlonsaTtue o mepemenHoM Toke. OMUUECcKOe, peakTUBHOE (EMKOCTHOE U
UHIYKTHBHOE) 1 MOJHOE COMPOTHUBJIEHHS LIETIH TepeMEHHOro Toka. 3akoH OMa JUIsl ey IePEMEHHOr0 Toka. MOIIHOCTb,
BblJIEIIsI€Mas] B LIENX IIEPEMEHHOTO TOKA.

OnexTpoMarHUTHBIE Kosebanus. ["apMOHIMYECKHE, 3aTyXaroIie 1 BEIHYKACHHbIEe KoaeOanus. IlorsTie o pe3oHaHce.
OnexTpoMarHUTHBIE BOJIHBI U UX cBoiicTBa. I1Ikana aneKTpOMarHUTHBIX BOJH.

Pasnen 4. Ontuka

Tema 4.1. ®usndeckas ONTHKA

OCHOBHBIE 3aKOHBI F€OMETPUYECKOH ONTUKH. AOCONIOTHBII U OTHOCUTENBHBIN MOKa3aTesu npenomieHus. Mx dusuyeckuii cmbici.
SIBneHUE TIOTHOTO BHYTpeHHETO oTpakeHns. CBetoBoabl. Cheprueckue 3epkana. Popmyna 3epkana. [loctpoerne n3o0paxeHnit.
Tonkwue nun3b1. @opMmyna uH3EL [locTpoeHue H300paKeHHUH.

BounHOBast aneKTpoMarHuTHas IpUpoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJH. Bpems u amiHa
KorepeHTHOCTH. [IpocTpancTBeHHast KorepeHTHOCTb. VIHTepdepennus ceera. MeTtons! HabmoneHus nHTepdepeniyn ceera. Pacuer
naTepdepernun B onbite FOHTa. IHTepdepeHnns cBeTa B TOHKUX IUIeHKaX. [1010CH paBHOW TOJIIMHEI X PaBHOTO HAKJIOHA.
Konpua Hetotona. IIpuMenenne nHTepdEepeHINy B HayKe U TeXHUKE.

Judpaxius ceta. [punimn INolirenca-®Openensa. Metoz 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakmust Ha npocTpaHcTBeHHOH penretke. @opmyna Bynbega-bparra. Pertrenorpaguyeckoe ucciemoBanue CTpyKTyphl
kpuctamioB. [TonsaTre o ronorpadum.

Ionspuzauus ceera. EcrecTBeHHBIN U MONSPU30BaHHBIH cBeT. 3akoH Matoca. [Tonspuzaius cBeTa mpyu OTPaKEHUHU U
NPEeJIOMJIEHUH Ha TPaHUILE JBYX IU3IEKTPUKOB. 3akoH bprocrepa. JIBoiiHoe mydenpenomiuenue. ITpusma Hukomns. Ionsponast n
HOJISIPU3aLUOHHBIE IPU3MBL.

HckycctBenHas ontudeckas aHn3oTponus. Dddexts! Keppa u @apanes. OnTudecky akTHBHBIE BeliecTsa. Jlucmepcus ceera.
DJIeMEeHTBI JJICKTPOHHO TeopHH aucnepcuu ceera. [lornomenue (adbcopOuus) ceera. 3akon Byrepa.

Tema 4.2. KBanToBas onruka

TemnoBoe U3ITydeHHE U €T0 XapaKTePUCTUKH. AGCONIIOTHO YepHOoe Teno. 3akoH Kupxroda. 3axon Credana - bonpmana.
Pacnipenenenue sHepruu B crieKTpe abCOMIOTHO YepHOro Tena. 3akoH cMenienus Buna. @opmyna Penes-/xunca.

Ssnenue porodrdpdexra. Buennnit poTodrddekT u ero 3akoHbl. PoTOHBI. YpaBHeHHE DHHIITEHHA T BHEMTHET0 (hoTodddekra.
Macca n ummynsc ¢portoHa. JaBnenne cBera. OnbiTel JleOenena. Jlazeps!, mprHINN EWCTBHSA, YCTPOICTBO M IPUMEHEHHE.

Paznen 5. AtomHas u sigepHas Gu3nka

Tema 5.1. Ctpoenue aroma

Mopnemnu aromoB Tomricona u Pesepdopaa. OMmupryaeckre 3aKOHOMEPHOCTH B CIICKTPaX UCITYCKAHHS U MOTJIOIIEHHS aTOMOB.
®opmyna Punbepra. Jlunerdarsiii ciektp aroma Bogopoaa. OCHOBHBIE CEPUU CIIEKTPATbHBIX JTMHHUM.

Bouna Jlyn ne Bpoitnst. OnbITHOe 060CHOBaHNE KOPIYCKYJIIPHO-BOJIHOBOT'O JAyalli3Ma CBOMCTB BemiecTBa. COOTHOIICHUS
HeomnpeneneHHocTel [ei3eHOepra kak mposiBIICHHE KOPITYCKYIISIPHO-BOJIHOBOTO JTyalli3Ma CBOMCTB MaTtepu. BoHoOBast hyHKITUS 1
ee craTucTuuecKuil cmpici. YpaBHeHue IlIpénunrepa ans craMoHapHBIX COCTOSHUN.

IMoctynarst bopa. bopoBckas Teopust atoma BOJOPOJIa U BOAOPOAONOA00HOT0 HOHA. ATOM BOAOPO/a B KBAHTOBOI MEXaHUKE.
Kganrtossle uncna. CriuH 31ekTpoHa. CiuHoBoe KBaHTOBOE yucio. [Ipunuun ITaynu. Pacnpenenenne 3J1eKTPOHOB IO COCTOSIHUSIM.
Tema 5.2. Snepras ¢pusnka

Pentrenosckue cnekTpsl. 3akoH I'. Mosznu. Ilornomienre, CioHTaHHOE U BBIHYKICHHOE U3ydeHue. [IoHsTue 06 onTuiaeckux
KBaHTOBBIX I'eHepaTopax (J1a3epax). Pazmep, coctas u 3apsiy aToMHOTO siipa. MaccoBoe u 3apsnoBoe uucia. Jledekt maccsl n
SHEprus CBs3u sApa.B3anMozeiicTBre HYKJIOHOB M MOHATHE O CBOMCTBAX M NMPUPOJE sAepHBIX cuil. Moaenu sinpa. PagroakTuBHOE
U3JIydeHHEe U €ro BUABL. 3aKOH PaJHOaKTUBHOIO paclana. 3aKOHOMEPHOCTH U IIPOHCXOXKACHHE anb(da, OeTa - U raMMa-u3ITydeHNUs
aToMHBIX saep.IloHsATHE 0 AAepHBIX peakIUAX U UX OCHOBHBIX TUNaxX. McKyccTBeHHas paJloaKTUBHOCTS. JleleHue TSHKETbIX saep.
Llerrnas peakmms menenns. [loHsTHE 0 SOEpHON PHepreTHKe. Peakmms cuHTe3a aToMHBIX sep. [Ipobiema ynpapisieMbIx
TEPMOSIIEPHBIX pEaKIHid. DIIeMeHTapHbIe YacTHIEL. VX Kiaccudukamnms.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BUIOB OLICHOYHbIX CPEACTB

BrimonHeHue 1 3amuTa 1abopaTopHbEIX paboT
BrimonHeHne caMOCTOSATENBFHBIX PadoT




3auer
DK3aMeH

6.2. Tembl NUCLMEHHBIX PadoT

He npemxycMOTpeHO y4eOHBIM IITaHOM

6.3. KonTpoabHbIe BONPOCHI U 3aaHUS

3agaHus A5 OnpeneneHus YpoBHs c(hOPMUPOBAHHOCTH KOMIIETEHIIUMA:

Komnerennus OIIK-3

3aKkpbIThIC 3aJaHUS:

1. ®usnyeckue SBICHUS B OTMHAKOBBIX YCIOBUSIX MPOTEKAIOT OJMHAKOBO BO BCEX HHEPLUUAIBHBIX CUCTEMAaX OTCYETa — 3TO
NPUHIMIL. . .

A OTHOCHUTEIBHOCTH; *

B cootBercTBUS;

C OMONHUTENBHOCTH;

D ne3aBucumocTH.

2. VI3MeHeHUe BHYTpEHHEH SHEPTUH Ta3a MPOM30IILI0 TOTBKO 3a CUET pabOThI CKAThsA ra3a B ...

A wu300apHOM mporiecce;

B uszoxopHoM mporecce;

C H30TepMHUYECKOM MpoIecce;

D ammabGatmueckoM mporecce. *

3 DneKkTpuuecKoe Moje co31aeTcs ABYMs NapaljiebHBIMH, BEPTUKAIBHO PACMIOI0KEHHBIMY IJIACTUHAMU, 3apsSKEHHBIMU
Pa3HOUMEHHO C OJMHAKOBBIMH 110 MOIYJIIO IOBEPXHOCTHBIMH IUIOTHOCTSIMU 3apsA0B. HanpsskeHHOCTD pe3yabTUPYIOLIETO
IIEKTPHUYECKOTO TIOJIS paBHA HYIIO ...

A 3ampenenamu miacTuH - *

B mexny miactuHamu

C TOJBKO cIIpaBa OT BTOPOH IITACTHHBI

D Ttonbko cieBa OT NEpBOH IIACTHHEL

4. Toueunsrii 3apan Q = 531 uKi nomemex B nentpe kyba ¢ anuHoit pedpa 10 cM. IToTok BeKTOpa HANPSHKEHHOCTH JIEKTPUYECKOTO
TOJIA Yepe3 OIHY TpaHb KyOa paBeH ...

A 1 Hm2/Kn

B 5,31B.m

C 10xB.m *

D 8,85

5. Teno 6po1eHo ¢ moBepxHOCTH 3eMin co ckopocThio 20 M/c mog yriaom 60 0 k ropusoHTy. OnpeaenuTe paanyc KPUBU3HBI €T0
TpaeKTOpUH B BepxHel Touke. CONpOTUBICHUEM BO3ayXa peHeopeub. [IpuHsTh .

A 80m

B 20m

C 10m *

D 40m

6. I1pu BpamieHny TOYKH MO0 OKPY>KHOCTH €€ YriIOBOM IMyTh MeHsIeTcs 1o 3aKkoHy p=A+Bt+Ct3. 3aBucuMocTh yriioBoro ycCKOpeHus
UMEeT BUL...

A &=B+3Ct2

B e=4Ct

CB-2Ct

D e=6Ct*

7. Teno, MONHOCTHIO OTPYKEHHOE B BOAY (IUTOTHOCTH BoAbI p=1000 Kr/M3) BeCHT B 5 pa3 MeHbIIIe 4eM B Bo3ayxe. UeMy paBHa
IUIOTHOCTH Tena?

A 1000xr/m3

B 1250 kr/m3

C 200 xr/m3

D 5000 kr/m3

8. UeMy paBHa MOIIIHOCTH CEpJLa CIIOPTCMEHA BO BpEMsI COPEBHOBAHUH, €CJIHM IIPU OHOM yaape OHO coBepuIaeT padboty 16 JIx, a
execekyHHo neiaer 180 ynapos?

A 48Br *

B 120 Br

C 240 Bt

D 288 Bt

9. AMmuuTyna KoneOaHmi MaTeMaTHYECKOTO MasTHUKA paBHA 5 cM. Kakoi myTh mpoiaeT MasTHUK 3a 2 MHH, €CJIH TIEPHOJ €T0
koyiebanuii 1,2 c.

A 2000 cm

B 20 cm

C200cm *

D 50 cm

10. Eciin yBemMUUTh Maccy Ipy3a, MOABEIICHHOTO K CIIPaIbHOH npyxuHe, Ha 600 T, To epro KoebaHuii rpy3a Bo3pacTaeT B 2
paza. OnpenennuTs MacCy EPBOHAYAIBFHO ITOBEIIEHHOTO IPy3a.

A300r

B200r

C 1200r




D400r

11. HampaBrieHHsi BEKTOPOB MOMEHTA UMITYJIbCa M MOMEHTA CHJI [Tl PABHOYCKOPEHHOT'O BpAIlICHHS TBEPJOrO Teia HAIPABJICHHI. . .
A MOMEHT UMITYJIbCa TTI0 OCH BPAICHHS, TI0 TIPABIITY MMPABOTO BUHTA. MOMEHT CHJIBI IEPIICHIANKYIISIPHO OCH BpaIlCHHSI *

B MoMeHT umImynabca 1 MOMEHT CHIIBI TI0 OCH BPAIleHHs IO TPABIITY IIPAaBOrO BHHTA

C MOMEeHT UMITyJIbca © MOMEHT CHJIBI TIEPIICHIUKYIISIPHO OCH BPAILCHUS

D MoMeHT uMITyJIbca 1 MOMEHT CHITBI HAIIPABJICHEI IO OCH BPAIICHHS B IPOTHUBOIIOJIOKHBIE CTOPOHBI

12. Bec Tena Maccoit m B mudTe, OMYCKAIOIIEMYCS BHU3 C TOCTOSTHHBIM YCKOPSHHEM a PaBeH ...

A P=m(g+a)

B P=ma

C P=m(g-a)*

D P=mg

13. U eanbHelii ra3 B KOJHMYECTBE 4 MOJIb H30TEPMUYECKH PACIIUPSSICH TONYYMIT OT BHEITHETO HCTOYHHKA KOJIHMYECTBO TEILIOTHI 2,5
kJIx. [1pu 5TOM ero BHYTpEHHSIS SHEPTHsl H3MEHHJIACH HA. ..

A 2,5 xJIx

B 10 xJIx

C 0kJIx *

D 20 xJlx

14. YpaBHeHHEe ABIKESHUS TOUKH JaHO B BUE X=2sin(n/2t+ m/4) cm. Onpenenuts neproa KoieOaHui TOUKH.

Adc *

B0,5¢

C2c

D8c

15. B maHHyIO TOYKY IPOCTPAHCTBA MIPHUIILIX JIBE CBETOBBIC BOJIHBI C OJJMTHAKOBBIM HalpaBlICHUEM KoJieOaHUil BEKTOpa , MEPUOIaMHU
¥ W HadaJIbHBIMU pa3amu W . MHTepdepeHus HabmoaaeTcs B crydae ...

A Tl=2cT2=4c ¢l-02 =const

B T1=2cT2=2c ¢p1-}2 = const*

CTl=2cT2=4c pl-dp2 /= const

DT1=2cT2=2c ¢1-¢2 /=const

OTKpBITHIE 3a0aHUS:
16. Kakast XxapakTepuCTHKa 3ByKOBOH BOJIHBI OCTA€TCsl HEU3MEHHOM IIPU IIEPEX0/IE BOJIHBI U3 BO3/lyXa B BOAY?
OTBeT: 4acTOTa BOJIHBL
17. Pa3HOCTH MEXly 3HAUCHHEM BEJTUUUHBI, TOJy4aeMOl IPY U3MEPEHUH, U €€ NCTUHHOM 3HAaU€HUH Ha3bIBAETCH. . .
OtBeT: a0CONMIOTHON MOTPENIHOCTBIO.
18. [epron nuppakIIMOHHON PEIIETKH PaBEH 5 AJIMHAM MOHOXpOMaTHUecKor BOJHEI (). Kakoe MakcnMallbHOE YHCIIO TJIaBHBIX
MaKCHMYMOB k maeT 3Ta pemerka?
Ortsert: 11 MakCUMyMOB.
19. B xakoM mporiecce H3MEHEHHE BHYTPEHHEH SHEpruy ra3a IIPOUCXOIUT TOJIBKO 3a CYET pabOTHI CyKaTHs raza’?
OtBet: B anuabaTHYECKOM TPOIIECcCe.
20. Juck mMaccoii T=2 KT KaTUTcs 03 CKOIbKEHHUS TI0 TOPU3OHTANIb "HON INIOCKOCTH €O CKOpocThio V=4 m/c. Haiitu
KHHETHUYECKYIO 3Hep—THI0 Ek ancka.
Otset: 24 Ik
21. INocnenoBaTeabHO COEAMHEHBINPABHBIX COMPOTHBICHUH. BO CKOJIBKO pa3 M3MEHHUTCS CONMPOTUBIICHNE LIETH €CIH UX COSUHUTh
napajuiesbHO?
OtBeT: yMEHbIINTCS B n2.
22. HampshKeHHOCTB 3JIeKTPUYECKOTro Mot Bo3pocia B 3 pasa. Kak n3MeHnTcs 00beMHas IIIOTHOCTH YHEPTHHU IEKTPUIECKOTO
nosus?
OtBer: yBenuuTCs B 9 pas.
23.Yactuna u3 COCTOSHUS NOKOS Hayaa JABUTAThLCS 110 yre OKPYKHOCTHU paanyca R=1 M ¢ IOCTOSHHBIM YIJIOBBIM YCKOPEHHEM € =
2 ¢-2. Yemy OyzmeT paBHO OTHOIICHNE HOPMAJIBHOTO YCKOPEHHUS K TAHT€HIIMAIBHOMY yCKOpeHHIo uepes 1 ¢?
OtBeT:OTHOIIEHNE HOPMANBHOTO YCKOPEHUS K TAHT'€HIMAIbHOMY YCKOPEHHIO depe3 | ¢ paBHO 2.
24. Temneparypa abCOJIIOTHO YEPHOTO TeJa YBEINYMIACH B 2 pa3a. Bo CKONBKO pa3 yBeIMUmMIach SHEPreTHIECKasi CBeTUMOCTD
3TOro Tena?
OtBert: yBenuumiack B 16 pas.
25. YpaBHeHHe MIOCKOH rapMOHUYECKOH BOJHBI, pacrpocTpaHstomeics saons ocu OX , umeer Bua UeMy paBHa CKOPOCTb
pacmpocTpaHeHHs BOJHEHI (B M/c)?
OtBeT: M/cC.
26. Teno, MOTHOCTBIO MOTPYXEHHOE B BOAY (MIOTHOCTH Boabl p=1000 kr/mM3) BecuT B 5 pa3 MeHbIIe YeM B Bo3ayxe. Uemy paBHa
IUIOTHOCTB Tena?
OTBeT: IIIOTHOCTH Tena paBHa 1250 kxr/m3.
27. Cuna ToKa B IPOBOASIIEM KPYTOBOM KOHTYpe HHIYKTHBHOCTBIO 0,1 ['H u3MeHsieTcs ¢ TeueHrneM BpEMEHH IO 3aKOHY .
Ao6comotHas Beanurna JJ[C caMOWHIYKIIMU paBHa. ..
Orteet: 0,03 B.
28. YacTura ABIKETCS 10 OKPYKHOCTHU paJiuycoM | M B COOTBETCTBUH C YpaBHEHHEM TJ€ B paJMaHax, B CEKyHOaX. B kakoif
MOMEHT BPEMEHU OCTaHOBHUTCS YacTHLA?
OTBeT: YacTHIla OCTAHOBUTCS B MOMEHT BPEMEHH, PaBHBI 3 c.
29.3a Bpems t pacnasioch 75 % paniuoakTUBHBIX aTOMOB. CKOJIBKO EPUOIOB OIypaciaga COCTaBUT 3TO BpeMs?
OTBeT: 1Ba epuoja moaypacnaja.




30. Yepes KOHTYp, HHAYKTUBHOCTH koToporo L = 0,02 I'n TedeT Tok, n3MeHsromuiics no 3akoHy [=0,5sin500t. AMmutyaHOE
3Hauenue D/1C caMOMHAYKIIMM, BO3HHUKAIOLIEH B KOHTYPE, PaBHO. ..
Otset: 5 B.

TumnoBsle NpakTHUECKHE 3aJaHUs K 9K3aMEHY 110 JUCIUILUINHE:

3aganue 1. [IpsaMonuHeiiHOe NBUKEHUE MAaTEPUANIbHOM TOUYKH OMKMCHIBAaeTCs 3akoHOM . HaliTu skcTpeManbHOE 3HaUEHHE CKOPOCTU
Touku. KakoMy MOMEHTY BpeMEHI OT HauyaJja JABUXKEHUS OHO COOTBETCTBYET. B Kakoll MOMEHT BpEMEHU CKOPOCTh 7

3aganue 2. B oqHOpOoHOM MarHuTHOM moje ¢ uaaykiuei 0,35 Tn paBHOMepHO ¢ yacToToit 480 06/MUH BpalaeTcs paMka,
cogepkamias 1500 ButkoB miomaaso 50 . Och BpallleHHs JIEKHUT B INIOCKOCTH PAMKU U EPINEHIUKYIAPHA THHUAM UHIYKLIUH.
Onpenenute MakcuManbHy0 OJ[C HHAYKINY, BO3ZHUKAIOILYIO B paMKe.

3aganue 3. [Ty4ok ecTeCTBEHHOTO CBETa MMafaeT Ha CUCTEMY U3 4 HUKOJICH, IIIIOCKOCTh IPOITYCKAHUS KaXKI0T0 U3 KOTOPBIX
noBepHyTa Ha yroy 30° OTHOCUTENBHO IIIOCKOCTH MPOMYCKaHHs Mpeablayliero Hukoms. Kakas uacT cBeTOBOT0O MOTOKA MPOXOIUT
yepes 3Ty cucteMy? IloTepsiMM HHTEHCHBHOCTH CBETa B HUKOJIISIX MIPEHEOPEYb.

TwuroBkIe BOIPOCH! K 3aIUTE Tab0paTopHOiT paboTh! «/3ydeHne 0CHOBHOTO 3aKOHA JMHAMHKH BPAMIaTeIIFHOTO IBHKEHHUS C
nomoIsko MasiTHHKa O6epOexa.»

1. Kakoe nBmxeHue Ha3bIBaeTCs BpallaTelbHbIM?

2. Cdopmynupyiite Bropoii 3akoH HproToHA U1l BpamaTeasHOro ABMKeHHsA. CpaBHUTE C 3aKOHOM JUIS ITOCTYIATEIILHOTO
JIBIDKCHIIS.

3. Uro Takoe MOMEHT MHepLHU Tena? MOMEHThl WHEepLUH Tell MpaBUIbHON GopMbl: 00pyya, HMIMHAPA, MIapa, CTEPKHs?
4. Yemy paBeH MOMCHT MHEPIIMU CHCTEMBI TEI?

5. Chopmymupyiite Teopemy lllretinepa.

TuroBkIe BOIPOCHI K 3aIIUTE Ta00paTopHOil paboThl «OmpeaeneHre ropu30HTAIBHOM COCTABIAIONICH MATHUTHOTO MOJIST 3EMITH
JaiiTe ompezneneHne 3IeMEHTaM 3¢MHOTO MarHeTH3Ma.

Cdopmynupyiite 3axkon buo-Casapa-Jlamnaca.

OOBbscHUTE NMPUHLUI CYNEPIO3ULIMN MarHUTHBIX mosied. ['1e oH ucnonb3yercs B pabore?

YeMmy paBHBI HaNpsDKEHHOCTh U MHIAYKIMSI MAarHUTHOIO TOJIS B LIEHTPE KPYroBOro TOKA.

Kax BBITISIAUT MarHUTHOE T0JIE KATYIIKH?

B kakux eauHUIAX M3MEPIETCs HAMPSHKEHHOCTh MarHUTHOTO Toist B cuctemMax CU u CI'CM? Kakast cBSI3b MeXay HUMU?
Uro Takoe NOTOK MAarHUTHON MHAYKIMU KaTyIIKU?

OOBsICHUTE YCTPOWCTBO W IPHHITHIT ICHCTBHUS TaHTEHC - TaTbBAaHOMETPA U YKAXKHTE, JUIS KaKUX HMPAKTHYECKUX Lesieil OH
anMeHsIeTc;I

9. [Touemy u3mepenus Hanbosee TOUHBI IPU YIJIax OTKIOHEHMs ONMM3KuX K 45°7

TuroBeIe BOIPOCH! K 3aIIUTE Tab0opaTopHOIt paboThl «OmpeeeHue JUIMHBI BOJIHBI H3Ty4CHHUS Ja3epa IPH MOMOIIN

I PaKINOHHON PEIIeTKI»

B uem 3akmouaercs sBIeHUE UHTEphEpeHIUH?

B dem 3akirouaercs siBneHue qudpakuumn?

OOBICHUTD SIBJICHHE TIepepacipe/ieIeHHsT CBETOBOH SHEPTUH NP IU(PaKIIH?

Kakye MCTOYHHKH 3JIEKTPOMAarHUTHBIX BOJIH SBJISIOTCS KOTCPCHTHBIMHU?

Uro takoe audpaxnuonHas pemerka? dopmyna IiIaBHbIX AUQPAKLIHOHHBIX MaKCUMYMOB.

Ha mudpakimoHHYI0 penieTky HOpMaJIbHO TMagaeT MapayuiedbHbIH MyqoK Jydei ¢ amuHaMu BoH Al u A2 (A1 > A2). Jlath
pHcyHOK (xon Jrydeii), COOTBETCTBYIOIIUH MepepacipeieNieHnto dHepruu B mopsiakax k =0,k =1,k=2

NN WD
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Tunossie TCOPCTUUCCKHEC BOIIPOCHI K OK3aMCHY IO AUCIHHUIIINHE:

1. Mogenu B mexanuke. Cuctema orcuera. TpaeKkTopus, JUIMHA ITyTH, BEKTOP INEPEMELICHUS.

2. BekTopbl CKOPOCTH, YCKOPEHHUSI €r0 COCTaBIISIIONIUE (TAaHICHLIMAIFHOE U HOPMAJIbHOE YCKOPEHHS).

3. [pssMonuHeHOE paBHOMEPHOE IBHMKCHHE MATCPHAJIBHON TOYKH. Y PaBHEHHUS NBIDKCHUS. | padUKH IIyTH, CKOPOCTH H
YCKOPEHUSL.

4. CroxxeHre B3aUMHO MEpPIEHAUKYIAPHBIX KOIeOaHHH.

5 Bunbl MexaHMYECKHX BOJIH.

6 VYpaBHeHue Oerymieil mIockoil BodHEL MHTepdepeHys BoIH.

7. JIBIDKEHHE TeN B KHUIKOCTAX M raszax. [logbeMHas cuia, 1000BO€ CONMPOTHBRIICHUE.

8. Teuenue Bsazkon xunkoctu. @opmyna HeroroHa. PexkuMbl TeueHUs KUIKOCTH.

9. Koaddurment Bsazkoctu U Metopl ero onpeneneHus (Ctokca u ITyaseiins).

10. Teopema Octporpanckoro- ['aycca amst 3MeKTpHUUECKOTO MOJS B TUANIEKTpUKE. JnanekTpudeckas MpOHUIIAEMOCTh CPEJbI.
11. OHeprust AMEKTPOCTATHIECKOro TMOJIsL. DHEPTusl 3apsKEHHOTO YeAWHEHHOTO IPOBOIHUKA.

12. MarnutHslii notok. Teopema Octporpaznckoro-I'aycca 1jii MarHUTHOTO TOJS.

13. PabGoTa mepemerieHus POBOJHNUKA W KOHTYpPa ¢ TOKOM B MarHUTHOM IIOJIE.

14. OneKkTpoMarHuTHas UHAyKnus. 3akoH JleHna.

15. [Monspuzanus cBeTa Mpu ABOMHOM JydenpernomiieHHH B kpuctamiax. [Ipusma Huxoms. 3akon Manoca.

16. HckyccTBeHHast onTHYECKasi aHU30TPONMsL. AHAJIN3 HAIPSHKEHHOIO COCTOSHUS JeTajel MONsIpU3alMOHHO-ONTHYECKUM
METOZIOM.

17. BpareHue mI0CKOCTH MOMSAPU3ANKN ONTHYSCKH aKTUBHBIMU BemmecTBaMu. OmpeaeneHne KOHIIGHTPalul pacTBOPOB
MOJISIPUMETPUUECKUM METOAOM.

18. ®uzuka aroma. Mogenu atoma. [loctynarer bopa.

19. Teopust atoma Bomopona o bopy. Yposuu sHeprun. CepuansHas ¢opmyna bamsmepa.

20. PeHTreHoBckue CIEKTpbl U3dydeHHs. 3akoH Mo3nu




21. OneMeHTH! (PU3MKU JIEMEHTAPHBIX YAaCTHI[. THITBI B3aMMOAEHCTBUH 3IIEMEHTapHBIX YacTull. [IoHATHE O KBapKax.

6.4. MeTogn4yecKkne MaTePUAJIbI, ONIPeIeSIONINe MPOLEAYPhI ONEHNBAHUS

MeTtonnka OLEHKH 3K3aMeHa 110 JUCLIAIUINHE

Teoperndeckast 4acTh 3K3aMeHa 10 JUCIUILIMHE TPEACTABIACT cO00I KOMIIIIEKC BOIIPOCOB Ha YCBOGHHE IIPONICHHOTO MaTepHaa -
TEPMUHBI, OIPEACICHHUS, 3AKOHBL.

B pamkax TeopeTnueckoi yacT o0ydaromuiics, A KasKI0ro 3a/1aHus, (OpMyIUpPYeT MPaBHIBHBIE C €r0 TOYKH 3PCHUS OTBETHI.
3a7aHue CUUTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEPHBIE OTBETHI HA BOMPOCHL. B MpoTHBHOM cilydae 3afaHue
CUUTAETCS HEBBIIOJIHEHHBIM.

IIpakTHyeckas 4acTh 9K3aMeHa 110 JUCLIUIUIMHE NIPEJCTABIAET 3a1a4l, HAPABJICHHbIE HA BBIBICHHE BO3MOXXHOCTU IPAKTUYECKOIO
IIPUMEHEHUS. KOHKPETHOIO TEOPETUYECKOr0 Pasiena.

OK3aMeH BBICTABISIETCS C YUETOM PE3YJIbTATOB BHINOJIHEHHS TEOPETUUECKON U MPAKTUUECKON YacTel B COOTBETCTBUM C
MPUBECHHBIMH HIDKE TPEOOBAHUSIMH.

5 (OTIMYHO) >85 Bce 3a1aHus BBIMIOIHEHB B COOTBETCTBHH C TPEOOBAHUAMHE, B IMOJHOM 00beMe M 0e3 OmIHOOK.

4 (xopormo) 75+84 Bce 3amaHus BEIIONHEHBI B COOTBETCTBHH C TPEOOBAHMSAMH, B 00BEME JOCTATOYHOM IS OOIIETo
(HyHKIMOHUPOBAHUS CUCTEMBI MJIH BHITIOJHEHO /1B 3a/1aHMsI B COOTBETCTBUU C TPEOOBAaHHUSAMH, B IOJTHOM 0OBbeMme U 0e3 OIHMOOK.

3 (yIOBIETBOPUTEIILHO) 50+74 BrImonHeHO HEe MEeHee NBYX 3aJaHHil B COOTBETCTBUHU C TPeOOBaHHUSIMH, B 00ObeMe
JOCTATOYHOM JUTA 00IIeTo (hYHKIMOHUPOBAHUS CHCTEMEI

2 (HEyHOBICTBOPHUTEIIHHO) <50 BrimonHeHO MeHee ABYX 3aJaHUM B COOTBETCTBHHM C TPEOOBaHMAMH, B 00beMe

JIOCTAaTOYHOM JJIs1 001ero (PyHKIMOHUPOBAHUS CUCTEMBI
HToroBeiii 0at 3a 9K3aMeH BBICTABIISICTCS 110 OICHKE XY/IIeH YacTH. B CIOpHBIX cilydasx MpernoaBaTellb BIpaBe 3a1aBaTh
YTOUYHSIOIINE BOMPOCHI U IaBaTh JOMOJHUTENbHBIC IPAKTHUECKUE 3aJaHHS.

MeroHKa OLCHKH 3a4eTa IO IUCIUIUINHE

3a4eT Mo AMCIUTLTNHE BBICTABISACTCS IO PE3yabTaTaM CUCTEMATHUECKON paOOTHI CTYJCHTA B TEUCHHE CEMECTpA.

MeTtoauka omeHKH J1abopaTOPHBIX PaboT

CTyIeHT IOJDKSH BBIIOJNHHUTE M 3AIIUTUTH BCE JTA0OPATOPHBIC PaOOThI, IPEIYCMOTPEHHBIC IPOrPAMMON THUCLUILIHHBI.
JlabopaTopHast paboTa CUMTACTCS 3alIUIICHHON IPH YCIOBUH YAOBICTBOPHTEIHFHBIX OTBETOB Ha HEe MeHee 85% BceX KOHTPOIBHBIX
BOIIPOCOB, TIPUBEIEHHBIX B KOHIIE KAXKI0H pabOoThI B JIAOOPATOPHOM MPAKTHKYME, & TAK)KE BHITIOTHEHHUS TECTOBBIX 3aJIaHUI TIO TEMe
paboThI HAa YCMOTpEHHUE MPEToaaBaTeNei.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

7.1 PexoMeHayemMasi TUTepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBO, TOA

JI1.1 |Tpodumona Tancus Kypc ¢usnku: yae6. mocodue 11 HHKCHEp.-TEXH. CIIeIl. By30B Mocksa: Axagemus, 2010
HBanoBHa

JI1.2 | Curumos Bnanucna | Ontuka. @u3uka aToma: 1a00paTOPHBINA OPAKTUKYM 1O QU3HKe Hosocubupck: CI'YBT,
HBaHoBuy, 2016

IIporononosa Huna
IlaBnoBHa

JI1.3 |Buxkynos C. B., ®usnka: cOOpHUK 3a1a4 HoBocubupck: CI'YBT,
Curumos B. ., 2017
Tpeiakuna E. T.

JI1.4 | C.B. Bukymnos, B.1. ®dusuka: yued. mocodue Hosocubupck: CI'YBT,
Curumos, E.T. 2017

Tpsiakuna, A.C.
SpocnaBuesa

JI1.5 |Hwuxurenko AHatomuii |JlaGopaTOpHBIH IPAKTHKYM IO MOJNEKYISIPHON (H3HKE: TPAKTUKYM Hosocubupck: CI'YBT,
I'eopruesuu, Skosies 2019

Bragumup
Huxomnaesuu,
CurnmoB Biagucias
WBanoBuy, TpeiHKMHA
Enena TpanuesHna,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHOB
Muxaun Hukonaesna




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI1.6 |Hukurenko AHaToauii
T'eopruesuny, SlkoBnes
Buagumup
Huxomaesuu,
Curnmos Biagucinas
MBanoBuy, TpbeIHKUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'otoBaHOB
Muxaun Hukonaesuu

JlabopaTOpHBII IPAKTHKYM T10 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. Jlono/HUTeIbLHAS JIMTEpaTypa

ABTOpBI, COCTaBUTCIIN

3ariaBue W3znarenscTBO, TOI

JI2.1 | Opnos Tpanuit
BacunweBuu,
CunrokoB Muxaui

IlerpoBnu

JlabopaTOpHBIi MPaKTHKYM 1O (pr3nKe. DNEeKTPHIECTBO, MaTHETH3M

HoBocubupck: HTABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)

Hasnauenue

O6opynoBaHue

JlaGoparopust ontuku U QUNKH
aToMa - ydeOHasl ayauTOpHs s

AynutopHas pnocka; Komruiekt ydeOHoit Mebenu; JlabopatopHsie ycraHOBKH: OmpejencHue
TJIaBHOTO (POKYCHOTO paccTOSHHSA JIMH3EL, OIpeneneHue Mmoka3aTels IPeOMIICHHS KXHUIKOCTEH ¢

IIPOBEIECHUS 7mabOopaTOpHBIX | ToMoOIIBI0  pedpakromerpa A66Ge; OmnpeneneHue [UIMHBI BOJMHBI Jlazepa IIPH  MOMOIIH

3aHATHI qudpaknuoHHON pemeTky; OnpeneneHHe KOHIEHTPAMM CaXapHBIX PAacTBOPOB C MOMOIIBIO
caxapuMeTpa, 2 mr.; OmpeneneHue TemmepaTtypsl packanéHHoro Tena; Mccnenosanue
JIMHEIYaToro CrieKTpa BOJOPO/IA M ONPEIeIICHHs IIOCTOSHHOI Prunbepra

YuebHas ayJAUTOpHs quis | AyoutopHas nocka; Komruiekt ydeOHOM Mebenn; MynsrumenuitHoe o00pymoBaHHE: HPOEKTOP

MIPOBEIECHHS 3aHATHUH | (CTaLMOHAPHBIN), 9KpaH (cTaruoHapHbIi), [1IK (mepeHocHOH)

JIEKLIMOHHOTO THIIA

JlabopaTopus MEXaHUKA u | AynuropHas jmocka; Komrurekt ydueOHOM MeOenn; JlaGopaTopHBIE CTEHABL: Y HUBEPCAIBHBIH

DJIEKTPHYECTBA - ydeOHas | CTeHA «3aKoHBI IOCTOSHHOrO Toka», 6 1mT.; JlabopatopHas ycraHoBka: OmpenencHue

aymiuTopust U1 IPOBEAEHHS | TOPU3OHTAIBHOM COCTaBNAOIMIel MarHuTHOro mois 3emind, 4 mr. OmpeneneHHe YCKOPEHHs

Na00PaTOPHBIX 3aHATHHA

CHJIBI TshKecTH 1o cnocoOy beccenst, 6 mt.; Mastauk OGepGeka, 2 wT.; MaxoBoe Koneco, 4 mir.;
Ompenenenne  ckopoctd  3Byka; OmpeneneHMe OTHOIIGHWS — TEMIOEMKOCTeH, 2  mrT.;
JIabopaTopHOoe obopynoBanue: Habop 31eKTpom3MepuTeNbHBIX mpubopoB, 2 mrT.; Habop
000pyIOBaHYS TS BBIYMCIICHUS OTPEITHOCTEN M3MEPEHHH, 6 INT.

ITomemenue
CaMOCTOSITCITEHOM
00yJaronIuxcst

JULS
paboTsI

Kommnekr yuebno#t wmebenm; I[IK — 10 mT., noakiroueHHBIX K cetd "HHTepHer" w
o0ecreynBalONIMX  JOCTYI B JJEKTPOHHYIO  WHPOPMAIMOHHO-00Pa30BATENBHYIO  CPedy
YHuBepcurera.




