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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Kypc ¢u3ukn sBnseTcs o0mieHayIHOH AUCIMIUINHOM 1 0a3upyeTcs, B OCHOBHOM, Ha MaTeMaTHKe U 3HAHUAX O IIPHPOAE U
IIPUPOTHBIX SBIEHUAX, IPUOOPETEHHBIX CTYCHTAMH, KaK NP U3YUYCHUH HIKOJIBHBIX KYPCOB, TaK U B TIOBCEIHEBHOM
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 | CynoBoe 31eKTpo0OOpyI0BaHHE U OCHOBBI AJIEKTPOTEXHUKU

2.2.2 | Texuuueckas ¢pu3uka

2.2.3 | Dxomorus

2.2.4 | OCHOBBI Hay4YHBIX UCCIICAOBAaHUN

2.2.5 | Texnonoruueckas (IpOEKTHO-TEXHOIOTUUECKasl) MPaKTHKA

3. KOMIETEHI[UY OBYYAIOUIETOCSl, POPMUPYEMBIE B PE3YJIETATE OCBOEHUS JUCIUILIAHBI
(MOJY.JIST)

YK-1: Cniocoden OCYHIECTBJIATH MOUCK, Kpl/lTl/I‘{eCKI/lﬁ AHAJ/JIU3 U CHHTE3 l/lH(l)OpMa[Il/Il/l, NPUMEHATH CHCTEMHBIH MOAXO0I AJIs
peuieHusi NoOCTaBJICHHBIX 3a1a4

VYK-1.1: OcymiecTBiseT MouckK, cOop U 00pabOTKy HHGOPMALIUY TS PEIICHHUS TIOCTABICH-HBIX 33184

VYK-1.2: IIpoBomut KpuTHUYECKUil aHaTH3 HH()OPMALIUH, TTOTyIeHHON U3 Pa3-HBIX HCTOYHUKOB

VK-1.3: [IpumeHsieT CUCTEMHBIN MOAXO0 VISl Pe-IICHUS TOCTABICHHBIX 3314

OIIK-3: Cnioco0eH Ucno/Ib30BaTh OCHOBHBIE 3AKOHBI €CTECTBCHHOHAYYHbIX JMCUMILINH B IPOodecCHOHAILHOM
AesITeTbHOCTH

OIIK-3.1: Brnaneetr 0CHOBHBIMU 3aKOHAa-MH €CTECCTBCHHOHAYYHBIX ITUCHUILINH, CBA3aHHBIMU C HpOd)GCCHOHaHLHOﬁ JACA-TCIBbHOCTBIO

OIIK-3.2: YMeeT mpUMEHITh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYIHBIX JUCIUILINH, CBSI3aHHBIC B TIPO(ecCHOHATEHON
NeATENLHOCTH

OIIK-3.3: Mcmomnb3yeT B mpodeccuo-HaabHON NesSTeTbHOCTH OCHOBHBIE 3aKO-HbI €CTECTBEHHOHAYYHBIX TUCIUTUIAH

B pesyibrate 0CBOCHMS AMCHUILIMHBI 00y4AIOLIUICS J0JIKEH

3.1 | 3nars:

3.1.1| - ¢pusnveckre OCHOBBI MEXaHUKH;

3.1.2 | - ocHOBHBIE MOHSTHSL, 3aKOHBI U MOJIEIN MEXaHHUKH, JICKTPUUECTBA U MAarHETH3Ma, KOJIeOaHU ¥ BOJIH, KBAHTOBOH
(GU3UKH, MONIEKYISIPHOHN GU3UKH M TEPMOIWHAMUKH, ONITHKH, AaTOMHOM U SICPHON (HU3UKH;

3.1.3 | - MmeTomBI TCOPETHUUCCKOI'O U SKCIICPUMCHTAJIBHOI'O UCCJIICAOBAHNA B (1)I/I3I/IKG.

3.2 | YMeTh:

3.2.1 | ucmosap30BaTh (PU3NYECKHUE 3aKOHBI IIPH aHAIN3E U PEIICHUHU MPO0IeM MPpOoPecCHOHANTBHON eI TeIbHOCTH

3.3 | Baragern:

3.3.1 | MmeTomamu IpoBeIeHNS (PU3NIECKUX U3MEPEHHH, METOAaMH KOPPEKTHOH OIEHKH ITOTPEIIHOCTEH ITPH IIPOBEICHUH
(U3HIECKOro 3KCIePHMEHTA.




4. CTPYKTYPA JUCHUILIAHBI (MOYJI5T)

Bun HaumeHoBaHuUe pa31e/ioB U TeM /BU]I 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | IIpllo
3aHATHSA / Kype AroT
Paznen | Pa3zgea 1. OcHOBBI MeXaHUKH
Jlex Kunemaruka. Jlunamuka /JIex/ 2 2 JI1.1J11.4 0
Cp Kunemartuka. Kunematuka nocTynaTeabHOTO M BpalaTeabHOro 2 12 JI1.4 0
JIBYDKEHYSI MATEPUAIILHON TOYKH U TBepaoro tena. /Cp/
JIa6 OnpeeneHne YCKOPEHUs CHIIBI TSDKECTH 110 crtoco0y beccenst. 2 2 JI1.4 JI1.6 0
OmnpeneneHrne MOMEHTA HHEPLIMU MaXOBOTO KoJleca THHAMHYECKIM
MeTooM. V3ydeHre OCHOBHOTO 3aKOHA JMHAMUKH BPAIATeILHOTO
JIBYDKEHISI ¢ TIOMONIbI0 MasiTHuKa O0epOexka. /J1ab/
Cp Junamuka J[nHamuka noctynaTesbHOTO ABHKeHUs Tel. OCHOBHBIC 2 16 JI1.4 0
TEOpEeMBI U 3aKOHBI. [IMHaMIKa BPaIaTeIbHOTO IBHKEHUS TBEPOTO
tena. PaboTa u sHeprus B mexanuke. /Cp/
Cp MexaHnndeckue KojeOaHus U BOJHBL. | apMOHUYECKHE KOJICOAHNUS. 2 10 JI1.4 J11.6 0
3aryxaromue konebanus. Crnoxenue konebanuii /Cp/
Paznen | Paspen 2. OcHOBBI MOJIeKY/ISIpHON (PM3NKH
Jlex MornekynspHO-KHHeTHYecKas Teoprsi. OCHOBBI TepMOANHAMUKH /JIek/ 2 2 JI1.1J11.4 0
Cp MonekynsapHo-kuHeTn4eckas Teopus OCHOBHOE ypaBHEHHE 10 JI1.4 0
MOJIEKYIISIPHO-KUHETUIECKOW TEOPHUU HIICATLHOTO Ta3a. DIIEMEHTHI
craructuku MaxkcBesuia u bonbimana. /Cp/
JIab W3mepeHue ITHBI 3BYKOBOW BOJIHBL,CKOPOCTH 3BYKa M KO PHILIMEHTa 2 2 JI1.4 JI1.5 0
ITyaccona mo ($a30BbIM coOTHOIICHUSM. /J1a6/
Cp OCHOBBI TEpMOJAUHAMUKH. AHAJIU3 NIEPBOTO U BTOPOTO HAYall 2 10 JI1.4 0
TepMoauHaMuKkd. TeruroBble MamuHbl /Cp/
Paznen | Pa3zpes 3. DieKTpoMarseTusm
Jlex DnexTpocTaTuka. JJeKTpoArHaMuKa. Maraurocratuka. MaraurHas 2 2 JI1.1J11.4 0
unaykuus. Teopust Makcseinna /JIex/
Cp Onextpocrarndeckoe nose. HanpsbkenHocts v noteHnuai. [puamun 2 10 JI1.4 0
cyneprosuin. [Ipumenenne TeopeMsl ["aycca s pacdyera
AIEKTPHUYECKUX MOJIEH. DIEKTPOEMKOCTh YETUHEHHOTO TIPOBOAHNAKA U
IUIOCKOTO KOHAEHCATOpa. DHEprus 3IeKTpocTaTndeckoro moist /Cp/
Jlab H3MepeHue conpoTUBIEHUs U OpeesieHHe YACIbHOTO COMPOTUBICHHS 2 2 JI1.4J12.1 0
npoBoHuKa. /J1ad/
Cp OnekrponuHamuka. [Toctosuublil Tok. 3akonsl OMa. K.II.Jl. ncrounuka 2 10 JI1.4 0
noctostHaoro Toka /Cp/
Cp Marnutoctatuka. MarautHoe noie. 3akoHsl Ammnepa, buo — Casapa — 2 10 JI1.4 0
Jlannmaca u nmonHoro Toka. Cuna Jlopenua. JBrkeHne 3apsyKeHHBIX
4acTUI] B MarHuTHOM moie /Cp/
Jla6 OrnpenieneHne TOPU30HTAIILHON COCTABIISIONICH HAMPSHKEHHCOTH 2 2 JI1.4 0
MarHuTHoro mosst 3emun. /J1ab/
Cp MarnutHas uaaykuus. Teopus Makcpemnna. SIBaeHne 31eKTpOMarHuTHOR 2 10 JI1.4 0
uaaykuud. CaMouHIYKIHs. MHAYKTHBHOCTD. DKCTPATOKU 3aMBIKAHUS U
Ppa3MBIKaHUs ATeKTpHYecKoii ernu. KoxedaTenpHbIi KOHTYP.
OnexrpoMarHuTHbIE Kosrebanus /Cp/
Pazmen | Pa3zmen 4. Onruka
Jlex Ousnueckas ontrka. Kanrosas onruka /Jlex/ JI1.1J11.4 0
Cp Ousnueckas ontrka OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTUKH. 2 10 J1.4 0
Wnrtepdepenuns u nudpaxmus ceeta. [lomspusanus ceera /Cp/
Jlab Onpepenenue ri1aBHOro (POKYCHOT0 paccTosHUS TuH3. Onpenenenne 2 2 JI1.2J11.4 0
JUTHHBI BOJHBI U3ITy4EHHS Jia3epa MPpU IIOMOIIH AU PaKIIHOHHON
pemertku. /J1a6/
Cp KganToBas ontrka 3akoHBI TEIUIOBOTO M3mydeHus U Gporoaddexra /Cp/ 2 10 JI1.4 0
Paznen | Paspen S. Atomuas u sinepHas pusuka
Jlex Crpoenue aroma. Snepras guznka /JIex/ 2 2 J1.1J11.4 0
Cp Crpoenue aroma KBaHToBas mpupo/ia CBETa U BOJIHOBBIE CBOMCTBA 2 10 JI1.4 0
qactut /Cp/
Cp SAnepnas ¢u3uxa 3aKoH pagMoaKTHBHOTO pacHana. SlnepHsie 2 10 J1.4J11.5 0
peakuun /Cp/
HUKP Konrposnbhas padota /MKP/ 2 4 JI1.1JI1.3 0

JI1.4




5. COJEPKAHME JUCHUILIAHGBI (MOAYJIST)

Pa3nmen 1. OCHOBBI MEXaHUKHI

Tema 1.1. Kunemaruka

OnemeHTh! KuHEMaTHKU. Mozenu B Mmexanuke. Cucrema otcuera. [loctynaTenbHoe IBI)KEHUE TBEPAOTO Tena. TpaekTopus, JUIMHA
MyTH, BeKTOp mepeMenieHns. CKOpoCTh ¥ yCKOPEHUE TOUKH KaK IIPOM3BOIHBIE PaHyca-BeKTopa 1o BpeMeHu. HopmambHOE U
TaHTeHIHaNdbHOe ycKopeHus. Knaccubuxanus BUIOB ABUKEHHUS.

Tema 1.2. lunamuka

Tpu 3axona nuHamuky HerotoHa. IToHATHA Maccsl U cuiibl. BUsibl Cul B MEXaHUKE: TPEHHUS, YIPYTOCTHU U TAroTeHus. Vimmyisc Tena.
Wmmynsc cunbl. BHenHue 1 BHYTpeHHHE CUIIBL. 3aKOH COXpaHEHHS HMITYIIbCa MEXaHU4IecKor cucteMmsl. LleHTp Macc (1eHTp
UHEPLUH) MEXaHNYECKON CUCTEMBI U 3aKOH €r0 JBHKEHUS.

PaboTa mocTostHHOM 1 IepeMeHHOH CHITbl. BripakeHne paboTHI CHITBI Yepe3 KpUBOJIMHEHHBIH HHTErpaj. MOIIHOCT. DHEepPrius Kak
YHUBEpCAIbHAS Mepa Pa3INIHBIX GOPM IBIDKCHUS U B3aUMOJeHCTBIS. KiHeTHdIeckas sHeprust MeXaHHIeCKOH CHCTEMBL. 3aKOH
COXPaHEHUs] MEXaHUUECKOIl SHEPIHHU U €T0 CBSI3b C OMHOPOAHOCTBIO BpEMEHH. Yap aOCOIIOTHO YIPYTHX U HEYNIPYTHX Tell.
MoOMEHT HHEpLUH TBEPAOTO TeNa OTHOCUTENBHO ocu. [IpuMepsl ero Berancienus. Teopema IIteitnepa. MomeHT cuibl. OCHOBHOE
YpaBHEHHUE JUHAMUKU BPaIlaTEIbHOIO IBU)KEHUS TBEPJOTO TeJa OTHOCUTENBHO HEMIOABUKHOM OCH. 3aKOH COXpaHEHUS MOMEHTA
UMILYJIbCA U €T0 CBSI3b C H30TPOIHOCTBIO IPOCTPAHCTBA.

3aKkoH BceMHUpHOTro TsroreHus. [loTeHanbpHas SHepris MaTepruaabHON TOUKU BO BHEIITHEM CHUJIOBOM IIOJIE U €€ CBSI3b C CUJION,
JIeHcTBYIOIIEN HA MAaTEPUATIbHYIO TOUKY. 3aKOH COXPaHEHHsI MEXaHUYECKON SHEPIHH U €TI0 CBsI3b C OMHOPOAHOCTBIO BPEMEHH.
JlaBneHue B )KMIKOCTH U ra3e. Enqunuips! uamepenus nasneHus. 3akonsl [lackans u Apxumena. TeueHue uaeanbHON KUIAKOCTH.
‘YpaBHeHME HEpa3pbIBHOCTU. YpaBHeHUE bepHyuu u ciencTsus U3 Hero. TedeHue Bsa3koi xunkoctu. @opmynsl Hetorona u
Croxkca. Koa(huuueHT BSI3KOCTH U METOABI €T0 OTPEACIICHHUSL.

Tema 1.3. Mexanndeckue KoJIeOaHNs U BOJHBI

T'apmonndeckue Koae6aHus U UX XapakTepucTuku. JuddepeHimansHoe ypaBHeHHE TapMOHUYECKHX Konebanuil. IIpyKuHHBIH,
(u3MUecKHil 1 MaTeMaTHYECKUIT MassTHUKH. DHEPris rapMOHUUECKUX Koiebanuit. ClioxkeHne rapMOHMYECKHX KoJieOaHUH 0THOTO
HanpaBJIeHUs] U OJJMHAKOBOM 4acToThl. buenue.

Cro)xeHns B3aMMHO NEPHIeHANKYIIPHBIX Konebanuil. @urypsr JInccaxy. 3aTyxarolye 1 BHIHYKACHHbIE KoiaeOanus. PezonaHc.
BonnoBble nporneccbl. Mexanu3M 00pa3oBaHusl MEXaHUUECKUX BOJIH B YIIpyroii cpeze. IIpononbpHble U monepedHbie BOJIHBL.
VpaBHeHHe III0CKOH Oeryrueil BoiHbI. J[IMHA BOJIHBI M BOJIHOBOE YHCIIO.

Pa3nmen 2. OCHOBBI MONEKYISIPHOH (HU3HKH

Tema 2.1. MonekynsipHO-KMHETUYECKas TEOPUS

OnbITHBIE 3aKOHBI UICANIBHBIX I'a30B. YpaBHeHue Knaneiipona-Menaeneesa. OcHoBHoe ypaBHeHHEe MKT nieanbHbIX ra3oB.
CpenHsas KHHeTHYIeCKasi SHEPris MOJIEKyI. MoJIeKyIsIpHO-KHHETHIECKOe TOJIKOBaHNE aOCOIOTHON TeMIIepaTypHl.

OneMeHTHI cTaTucTU4ecKoi (pusuku. 3akoH MakcBesa /I pacipeieeHHs: MOJIEKYIT HJIealbHOT0 ra3a Mo CKOPOCTSIM.
bapomerpuueckas ¢popmyna. 3akon bonbimMana a1 pacnpeiesieHHs YacTHI] BO BHEITHEM NOTEHIMAIbHOM noiie. CpegHee 4ncio
CTOJIKHOBEHHI W CPEeHSS [UTHHA CBOOOTHOTO pobera MOJIeKyIl.

OmnsitHOe 060ocHOBaHKMe MKT. [Tucdy3us, TernonpoBoAHOCTh U BHYTpeHHee TpeHue. 3akoHsl Puxa, @ypre u HeroToHAa.

Tema 2.2. TepMmoanHaMuKa

Buytpennsist sHeprus. Yucno creneHei cBOOOIB MOJIEKY. 3aKOH PAaBHOMEPHOTO PACTIPEICICHHUS SHEPTHH 1O CTETICHSIM CBOOOIBI.
IlepBoe Havano TepmoanHaMUKH. PaboTa rasa mpu u3MeHeHHH ero 00beMa. TemIoeMKOCTs MakpoCcCHCTeMBl. MossipHast
TEMI0EeMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH UACAIbHOTO Ta3a OT BUja Mpoliecca. [IpruMeHeHne nepBoro Hadanaa TEPMOJIUHAMUKH K
usonporneccaM. AnnabatHeli pouecc. YpasHeHue [lyaccona.

Kpyrosslie mponeccel. O6paTumsble 1 HeoOpaTuMble mponecchl. [nkin KapHo u ero k.11.a. g uneansHOro rasa. Bropoe Hagano
TepMoauHaMUKH. [loHATHE 00 SHTpONNUY, €€ CTATHCTHYECKOE TOJIKOBAHHE.

Cutbl 1 IOTEHIMAIbHAS SHEPTUSI MEXKMOJIEKYIISIPHOTO B3auMOJIeHCTBHS. DD PEKTHBHBINH TMaMeTp MoJeKyll. YpaBHeHne BaH-nep-
Baanbca. ®a3oBbie epexonsl 1 u 2 pona. Kpurtndeckoe cocrostaue. TpoitHas Touka. OCOOEHHOCTH TBEPOTO M XKHUIKOTO COCTOSIHUN
BeecTBa. IloBepxHocTHOE HaTskeHUe. CMaunBanue. KanuuisipHble sSIBICHUS.

Paznen 3. DnexkrpoMarHeTusm

Tema 3.1. DnekrpocTaTuka

3akon Kynona. Hanps’keHHOCTb M CHJIOBBIE JIMHHY HANPSHKEHHOCTH 3JIEKTPUYECKOro mois. [IpuHmun cynepno3unum
aneKTpuueckux noneil. IIpuMep pacuera HanpsHKEHHOCTH MO, cOo3/1aBaeMoi cucteMoil 3apanoB. [IoTok BekTopa HanmpsKeHHOCTU
anexTpudeckoro nomis. Teopema Octporpanckoro-I'aycca

PaboTa cuit 21€KTPUYECKOro MO MO TIepeMEeNIeHHUIO 3apsiaa. LupKyasmnus BeKTopa HanpsHKeHHOCTH. [1oTeHIManbHEIH XapakTep
3MEKTPOCTATUUECKOT0 Nod. [ToTeHnuan 31eKTpuuecKoro nojist. DKBUIOTEHIIUAIbHbIE TOBEPXHOCTH. CBsI3b MOTEHIHANA C
HaMpPsHKEHHOCTBIO TOJIs. DJIEKTPUYECKOE MOJIE B TUAIEKTPUKaX. THITBI TU3IEKTPUKOB. Buasl nonspusauuu. BexTop nonspusanuu.
[IpoBOAHNKH B 3IEKTPOCTATHIECKOM IT0JIe. DIEKTPOEMKOCTh TpoBoaHNKA. KoHeHcaTops! 1 nx Buabl. @opmysa miIockoro
koHJeHcaTopa. CrocoObl coeTMHEeHH KOHAEHCATOPOB B OaTapero. DHeprus 31eKTpocTaTndeckoro noist. O0bpEMHAS MIIOTHOCTh
SHEpruM.

Tema 3.2. DnekTpoauHaMuKa

IlocTostHHBIN 3neKTpUdecKkuil TOK. Bunel HocuTeneil 3apsiia B pasnuyHblx cpegax. Cuna Toka. Bextop miotHocru Toka. 9J1C
UCTOYHMKA TOKa. 3akoH OMa /IS ydacTKa U NoaHoi nenu. ConpoTUBIeHHEe U IPOBOJUMOCTh ITPOBOJHUKOB, UX TeMIIEpaTypHas
3aBUCHMOCTb. PacueT conpoTHBIEHUH NPHU Pa3sIHMYHbIX BUIAX COCAUHEHUIA.

PaboTa 1 MOIITHOCTH AMIEKTpHUYECcKOTo ToKa. 3akoH J[xoynsa-Jlenma. [Ipasma Kupxroda u mpuMeHeHne Ux K pacdeTy
Pa3BETBIEHHBIX LEHEH.

Tema 3.3 MaraurocTaTika

MaruuTHOe nioste. MHyKkimst MarHUTHOTO 1107151 CHITOBBIE JIMHWM MarHUTHOTO ITOJISL, €T0 BUXPEBOW XapakTep. 3akoH AMriepa Uit




CHUJIBL, ACUCTBYIOLIEH HA IPOBOJHUK ¢ TOKOM. [IpaBuio neBoii pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TokoM B
MarHuTHoOM nouie. [IpuHnun paGoTsl anekrpoasurarens. 3akon buo-Casapa-Jlamiaca u ero npuMeHeHHe K pacyeTy MarHUTHBIX
noJeH (IpsIMOro U KpyroBoro TOKOB).

Cutel B3aNMOEHCTBHUS MapaIeIbHBIX TOKOB. 3aKOHEI AMriepa. J[BIDKeHME 3apsHKEHHBIX YacTHIl B MarHUTHOM mojne. Cumna
Jlopenua. Hupkymsiuus Bextopa H u B. 3akon noianoro Toka. MarHutHoe nojie cojieHouaa 1 Topouaa. [10Tok BeKTOpa MarHUTHOM
nHaykiuu. Teopema ["aycca s monst B. [lotok BekTopa B uepes conenou.

Tema 3.4. MarnutHas uaaykuus. Teopust Makcsenia

Paborta mmo mepemMenieHnIo NPOBOAHUKA U KOHTYPa C TOKOM B MAarHUTHOM IoJie. DJIEKTPOMAarHUTHas HHAYKIHA. 3akoH Papanes u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus sHeprud. [Ipasuno Jlenna. SBnenue camonnaykuuu. MHAyKTUBHOCTB KOHTYpa. D/1C
CaMOMHAYKIMH. B3anMuast mHIyKkumsa. MarauTHOE 1oJie B BemecTBe. THITBI MarHETHKOB (IHa-, Tapa- U peppoMarHeTHKH), UX
¢usmueckas npupona. HamaramaeHHOCT. MarautHas IpOHHIAeMOCTh BemecTBa. OcHOBEI Teopnu MakcBeiuta. Tok cMeneHus.
YpaBuenust MakcBeiia B uHTerpaibHoil opme.llonsarue o nepeMmeHHOM Toke. OMUUECKOE, pEaKTUBHOE (EMKOCTHOE H
UHIYKTHBHOE) ¥ MOJHOE COMPOTHUBJIECHHS LIETU IEPEMEHHOr0 ToKa. 3akoH OMa [UIsl LielH IePEMEHHOT0 ToKa. MOILIHOCTB,
BBlJIEIIsI€Mas] B LIENIN IIEPEMEHHOTO TOKA.

OneKTpoMarHUTHBIE KoslebaHus. ['apMOHMYeCcKHe, 3aTyXarol1e U BBIHYKIeHHbIe Konebanus. [TonaTue o pe3oHaHce.
OneKTpoMarHUTHBIE BOIHBI U UX cBoiicTBa. Illkana 3MeKTpOMarHUTHBIX BOJH.

Paznen 4. Ontuka

Tema 4.1. ®usndeckas ONTHKA

OCHOBHBIE 3aKOHBI T€OMETPUYECKOH ONTUKH. AOCOJIOTHBIM U OTHOCUTENIBHBIN MTOKa3aTeNu npeaomieHus. Mx ¢pusnaeckunii cMbIc.
SIBneHue MOTHOTO BHyTpeHHeTo oTpaxkeHus. CBeToBoasl. Chepudeckue 3epkana. Dopmyna 3epkana. [loctpoeHne H300paskeHMH.
Tonxkue nun3sl. @opmyna nuH3bL. [TocTpoeHne H300paxKeHHH.

BonHoBas 31eKTpoMarHuTHas pupoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOIH. Bpems u ammuHa
korepeHTHOCTH. [IpocTpancTBeHHas KorepeHTHOCTE. VHTepdhepernus ceeta. Merons! HabmroneHns naTepdepeHnnn ceera. Pacuer
unTepdepernun B onbite FOHTa. IHTepdepeHnns cBeTa B TOHKUX IUTeHKaX. [10J10CH paBHOW TOJIIMHEI X PaBHOTO HAKJIOHA.
Konbua Hetorona. [IpuMmenenne uaTepepeHn B HayKe U TEXHUKE.

Judpaxius ceta. [Tpunimn INolirenca-®Openens. Meton 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakiust Ha mpocTpaHcTBeHHOH pentetke. @opmyna Bynbsga-bparra. Pertrenorpadudeckoe uccinegoBaHne CTpyKTyphI
kpuctamioB. [TonsTre o ronorpaduu.

IMonapusanus ceera. EcTecTBeHHbIH U noasipu30BaHHbIN cBeT. 3akoH Mamtoca. [lomsipusanust cBeTa py OTPaKEHUU U
IIPEJIOMJIEHUM Ha IPpaHulle ABYX OUAJIEKTPUKOB. 3akoH bproctepa. J[BoitHoe nyuenpenomuenue. [Ipusma Hukomns. [onspousl u
HOJIAPHU3AI[OHHBIC IPU3MBL.

HckyccTBeHHas ontudeckas aHusorpornusa. I dextsl Keppa u @apanes. Ontuuecku akTUBHBIE BellecTBa. JJucnepcus caera.
DeMeHTBI 3IEKTPOHHOI Teopuu aucrepcun ceera. [lormomenue (abcopbuust) ceera. 3akon byrepa.

Tema 4.2. KBanrtoBast ontuka

TemnoBoe U3ITydeHHE U €r0 XapaKTePUCTUKU. AOCOIIOTHO dyepHoe Teno. 3akoH Kupxroda. 3akon Credana - bonbimana.
Pacnipeznenenue sHeprum B CieKTpe abCOIIOTHO YEPHOTo Teila. 3akoH cMmereHns Buna. ®opmyna Penes-/xuHca.

Senenue pororddexra. BHemumit pororddext u ero 3akonsl. PoTOHEI. YpaBHeHHE DWHINTEHHA 11 BHENTHET0 (hoTodddeKTa.
Macca n umnynsc ¢ortoHa. J{aBnenne cBera. OnbiTel Jlebenena. Jlazeps!, mpuHINN JEUCTBUS, YCTPOICTBO U IPUMEHEHHE.

Pa3nen 5. AToMHas u siiepHas pu3uKa

Tema 5.1. Ctpoenue atoma

Mopenu aromoB Tomricona u Pesepdopaa. DMmupuueckre 3aKOHOMEPHOCTH B CIIEKTPax UCITyCKaHUS U TIOTJIONIICHUS aTOMOB.
®opmyna Punbepra. JInneivatelii criektp aroma Bojopoia. OCHOBHBIE CEPHH CIIEKTPAILHBIX JTUHUH.

Bouna JIyn ne Bpoiisst. OnbITHOE 000CHOBaHNE KOPITYCKYIISPHO-BOTHOBOTO Jyajii3Ma CBOWCTB BeniecTBa. COOTHOIICHUS
HeompeseneHHocTel ['elizeHOepra kak MposiBICHHE KOPITYCKYIIPHO-BOITHOBOTO Jyalli3Ma CBOICTB MaTepuu. BonHoBas GyHKIMS 1
€e CTaTUCTUYECKHi cMbIci. YpaBHenue llpénunrepa 1uist crailuoOHapHBIX COCTOSTHUIM.

[Mocrynatst bopa. BopoBckast Teopust atoma BOZOpo/ia U BOJOPOJONOJ00HOT0 HOHA. ATOM BOJOpPO/Ia B KBAHTOBOH MEXaHUKE.
KsanToBble uncna. CiuH 3nekTpoHa. CiHOBOE KBaHTOBOE uncio. [Ipunnuun ITaynu. Pacnpenenenue 31€KTPOHOB IO COCTOSHUSM.
Tema 5.2. SAnepnas puzuka

PentrenoBckue cnekTpsl. 3akoH I'. Mosznu. [ornomienne, CHOHTaHHOE U BBIHYXKEHHOE n3nydenue. ITonarie 06 ontuueckux
KBaHTOBBIX TeHepaTopax (J1asepax). Pasmep, cocras u 3apsin aToMHOTO sigpa. MaccoBoe U 3apsioBoe uucia. Jlepekt Maccel n
SHEprus CBsi3U sapa.B3aumoneiicTBue HyKIOHOB U MOHATHE O CBOMCTBAX U MPUPOJE sAepHbIX cuil. Mogenu sanpa. PanuoaxtusHOE
W3TyYeHHE U ero BUbL. 3aKOH PaliOaKTUBHOIO pacraja. 3aKOHOMEPHOCTH U POUCXOXKICHUE anbda, OeTa - 1 raMMa-u3Iy4eHus
aToMHBIX siziep.JToHATHE O sIEepHBIX pEaKIUsIX U UX OCHOBHBIX TUIAX. MICKyCCTBEHHAs PaMOaKTUBHOCTb. JleeHne TAXKENbIX sSAep.
ennas peakiust genenus. [loaaTHe 0 sinepHOH SHepreTuke. Peakis ciHTe3a aTOMHBIX szep. [Ipobmema ympapisieMbIx
TEPMOSAEPHBIX peakuuil. DeMeHTapHbIe yacTUIbL. X knaccupukanus.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHIOB OLICHOYHBIX CPEACTB

BeImoHeHre U 3amuTa 1ab0paTopHBIX padoT
BelImosHeHHE CaMOCTOSTENBHBIX pabOT

3auer

DK3aMeH

6.2. Tembl NHCBMEHHBIX PadoT




He npexycmoTpeHo y4eOHBIM IIaHOM

6.3. KO]—ITpO.]'I])H])Ie BOIIPOCHI U 3a1aHUA

3amanus A4S ONpeaeNeHns YpOBHS C()OPMHUPOBAHHOCTH KOMITETEHITHHA:

Komnerennus YK-1

3aKphIThIE 3a4aHUS:

1. Beipaxxenwue &/(R+r), rie e- 9JIC ucrounuka Toka, R- BeTMdrHa BHEIIHETO COMIPOTUBIICHHS, I- BHYTPEHHEE COMPOTUBIICHHE
UCTOYHHKA, IPEACTABIAET COOOIl. ..

CHITY TOKa B 3aMKHYTOH 11emu *

HaIpspKEHUE Ha BHEUTHEM COTPOTHBIICHUU

HaTpsHKEHUE Ha 32)KMMaX HCTOYHHUKA

paboTy nepemenieHns NoJI0KUTENFHOIO €IMHIYHOTO 3apsi/a Mo 3aMKHYTON 1IeTn

2. [Touemy HEBO3MOKHO CO3/1aTh BEUHBIN JBUTATENb TepBoro poja? Ero coznanue Hapymaer. ..
3aKOH COXpaHCHUS UMITYJIbCa

* 3aKOH COXPaHCHHUS SHEPTUH

3aKOH COXPaHEHUS IEKTPHIECKOTO 3apsaaa

3aKOH COXpaHCHUA MOMEHTA UMITYJIbCa

3. Bropoii 3akon HetoToHa B opme a=F/m, rie F cuitbl geficTByromuye Ha TEI0 CO CTOPOHBI IPYTHX TEJ CIPABETHB
B JII000# cHCTEMe OTCUeTa

* TOJBKO AJISl TEN C TIOCTOSTHHOM Maccoi

MPU CKOPOCTSIX ABM)KEHHS TEJ KaK MaJbIX, TaK H COMOCTABUMBIX CO CKOPOCTBIO CBETa BAKyyM

JUTS TeJT, KaK ¢ TIOCTOSIHHOM, TaK ¥ ¢ TIPEMEHHOM Maccoit

4. Beipaxenne E=mc2, rae m- Macca Tena, ¢ — CKOpOCTb CBETa B BAKyyM€, OITHCHIBAET
HNOTEHIHANBHYIO YHEPTHIO Tea

* CBS3b MACCHI T€JIA M €TO TIOJIHOH SHEePTUH

PEISATUBUCTCKUN UMITYIIBC T

KHHETHUUYECKYIO SHEPTHIO TeNa

5. MneanpHas TeIuIoBast MarimHa padboraer o nukity KapHo u uMeer HarpeBaTesb, pabodee Teno U XOIOJUIbHUK. ECiiu yBenuauTh
Pa3HOCTh TEMIIEPATYPBI MKy HArpeBaTesieM 1 XOI0{iIbHIKOM, TO KT/ ManmHel

OCTaHETCS TAKOH Ke

* YBEITMUUTCS

HE 3aBHCHUT OT PAa3HOCTU TEMIIEPATYp

YMEHbBIIHUTCS

6. Ecniit 3aBUCUMOCTD CHITBI TOKa OT BpEMEHH B IPOBOAHUKE OIpeesieTcs 3aBUCUMOCTbI0 [=4+2t, To Kakoe KOIU4YeCTBO
3JICKTPUYECTBA NMPOTEYET IO MPOBOJHHUKY 32 BPeMsi OT 2 10 6 CEKyH]T

36 k1

*48 ki1

24 xn

12 xn

7. Ecnu 3apsbKeHHAs YaCTHIIA IBHKETCS MEPIIEHIUKYISIPHO CUIIOBBIM JIMHUSIM HATPSDKEHHOCTH MATHUTHOTO TOJISL, TO €€ TPAeKTOpHUs
npe/CcTaBiseT coboi

* OKpYXKHOCTb

OPSAMYIO JIUHHIO

MPOU3BOIIBHYIO KPUBYIO

napadory

8. Ilpu mazeHun CBETOBOIO JIyda U3 BO3[yXa Ha CTCKIISIHHYIO IUIACTHHY IIOJI IIPOU3BOJIEHBIM YIIIOM, YTOJI IPEJIOMIICHUS CBETa,
BOLIEJIIIEr0 B CTEKIIO

6oubire 90°

* MeHbIIIE yriia MageHus

PaBeH HYITIO

0oJbIIe yriia majgcHus

9. Kakas nocnenoBaTenbHOCTh IPOLIECCOB COOTBETCTBYET MpsiIMOMY LKy KapHo:
* U30TEPMHUYCCKUH, anadaTHICCKU, N30TEPMUUYCCKHMA, annadaTHIECKUI
M30TepPMHUYECKHUH, annadaTHIeCcKuii, N30XOPHUUECKU, N300apHIecKuit
M30TePMHUYECKHI, H30XOpUIECKUH, n300apuideckuil, anuadaTHyecKuii
n300apuUIecKuii, aquabaTHYCCKHi, H300apUUeCKUil, aanadaTHIecKui

10. Kaxoii 3ak0H (M3UKH HCHOIB3YeTCs IPH 3aIlycKe pakeT B KocMoc?
3aKOH 3JIEKTPOMAarHUTHON MHIYKLHN




* 3aKOH COXpaHEHUS UMITyJIbca TeJa
nepBbIil 3akoH HproToHa
3aKOH BCEMUPHOTO TATOTEHUS

11. B uém u3mepsietcs yriioBoe yckopeHue?
* pan/c2

Mm/c

m/c2

pan/c

12. CnexTpsl HCITyCKaHUSA — 3TO:

COBOKYITHOCTb ONTHYECKUX MEPEXOI0B C HIIKHUX SHEPreTHUECKUX YPOBHEl Ha 0ojee BHICOKHE SHEpPreTH4ecKHe ypOBHU

* COBOKYIHOCTb ONTHYECKUX EPEXOA0B C 00JIee BEICOKUX SHEPTETHUECKUX YPOBHEH Ha HIKHHE SHEPIeTHIECKHE YPOBHU
COBOKYITHOCTB ONTHYECKHUX MEPEX0I0B C HIDKHUX SHEPTeTHUECKNX YPOBHEH HA SHEPTeTHIECKIE YPOBHI CBOOOTHBIX HJICKTPOHOB
COBOKYITHOCTb ONTHYECKUX MEPEXOI0B C BEICOKHUX IHEPTeTUIECKUX YPOBHEH Ha SHEPTreTUUECKHE YPOBHH CBOOOJHBIX HJICKTPOHOB

13. MarHuTHO€ 1oJie IeHCTBYET Ha 3apsibl
* IBIDKyIIHECS

Ha OTPHUIATENbHBIE 3aPsIbI

MOKOSIIIHECS

Ha I0JIOKUTEIIbHBIE 3apsiibl

14.

PamyxHbIe MATHA HA IOBEPXHOCTH BOJIBI, TIOKPHITONH TOHKOW TUICHKOW O€H3WHA, OOBSICHSIOTCS. . .
Jnucnepcueit cBeTta

noJisipu3anueit ceera

nmudpaknuei ceera

* HTep(epeHITeii cBeTa

15. TTo3uTpoH SBIsIETCS aHTUYACTUIIEH 110 OTHOIIEHHUIO K ...
* 3IIEKTPOHY

HEUTPOHY

HEUTPUHO

MIPOTOHY

OTKpBIThIC 3a/1aHUSA:
1. I3MeHeHue BHYyTpEeHHEH SHEPTUH ra3a MPOUCXOJHT 3a CUET pabOoThI CXKATHUS ra3a B ........ npouecce
OtBeT: a1nabaTu4ecKoM

2. OusnyecKue SIBICHHS B OJUHAKOBBIX YCIIOBUAX NPOTCKAIOT OAMHAKOBO BO BCEX MHEPHUAJIBHBIX CUCTEMAX OTCUETA — 3TO
MPUHIMII. ..
OTBET: OTHOCHTCILHOCTH

3. Teno, MONHOCTHIO OTPYKEHHOE B BoAy (MIOTHOCTH BoAbl p=1000 kr/mM3) Becut B 5 pa3 MeHblIe 4YeM B Bo3ayxe. Uemy paBHa
IUIOTHOCTH Tena?
Ortset: 1250 xr/mM3

4. ITocnenoBaTeNIbHO COEJUHEHBI N PABHBIX CONPOTUBICHHUH. BO CKOJIBKO pa3 M3MEHUTCS CONPOTUBIICHHUE IIEIIH €CJIN UX COCTMHUTh
napajuiensHO?
OtBeT: yMEHBIINTCS B N2

5. HaliTn onTH4YecKye Cuilbl JIMH3, (JOKYCHBIE PACCTOSIHUS KOTOPBIX 25 cM n 50 cMm
Otser: 4 antp U 2 ANTp

6. UenoBek BXOUT B JIH(T, KOTOPBI HAYMHACT JIBUTATHCS PABHOYCKOPSHHO BBEPX, IIPH 3TOM BEC YCIIOBEKA ...
OTBeT: yBeNINYUTCA

7. Onpenenure yacToTy cBeTa (I'Ir), pacpocTpaHsIOIerocs: B IpO3payHoi cpesie ¢ rmokas3areieM npeinomMieHus 1,2 1 UMEoLero B
3TOM cpene MmMHy BoJHBL 500 HM.

OrTBeT: 51014

8. CynHo, 3arpyKeHHOE MOJl BATEPIMHHIO, 3aXOJUT U3 PEKU B MOPE, TIPH 3TOM YPOBEHb BaTCPJIMHUU
OTBET: MOJHUMETCS HaJ BOJAOH

9. HacTtuia U3 COCTOSIHUS ITOKOSI Hauala JBUraThCs 0 Jyre OKPYKHOCTH paanyca R=1 M ¢ MOCTOSHHBIM yTIOBBIM YCKOPEHHEM € =




2 c¢-2. OTHOIIeHHE HOPMATIBHOTO YCKOPEHHUS K TaHTeHI[HAIbHOMY uepe3 | ¢ paBHO ...
OrtserT: 2

10. B meHTpe BBIMYKIION JTMH3EI IPUKICIIN MOHeTy. Kak 3TOT hakT moBimseT Ha AefiCTBUTENEHOE H300pakeHHe npeamera?
OTBeT: YMEHBIINUTCS SIPKOCTh BCETO U300paXKEeHUS

11. N neanpHas TerwioBas MammHa padoTaeT rmo rmukiry Kapao. [Tpu aTom 80% KonmdecTBa TEIUIOTHI, MOTYyYaeMOTo OT HarpeBaTels,
nepeaeTcst XOIoAUIbHIKY. KonndecTBo TemnoTsl, morydaeMoe OT HarpeBaTens paBHo 75 kJ[x. Pabota, coBeprmaemast MamuHoif 3a
OJIMH IMKJI PaBHa ...

Otser: 15 xJIx

12. DnexTpuyeckoe COMPOTUBICHNE METAJIOB U TOIYyIPOBOJHUKOB IIPU YMEHBIIEHHH TEMIIEPaTypHI ...
OTBeT: yMEHBIIAETCS Y METAILIOB, YBEIMYHUBAETCS y MOTYIPOBOJHUKOB

13. Toueunsrit 3apsan Q = 531 uKn momeniex B 1ieHT Ky0a ¢ quHoi pedpa 10 cm.
IToTok BeKTOpa HAMPSHKEHHOCTH 3JICKTPUIECKOTO MOJIS Yepe3 OHY rpaHb KyOa paBeH ...
OTseT: 10 kB M

14. Kak U3MeHHUTCs YacToTa CBETa MpH Mepexo/ie U3 BaKyyMa B IPO3PAuHYIO Cpelly C MmoKa3aTejaeM npenoMiIeHus n=27
OTBeT: HE U3MEHHTCS

15. Teno GporreHo ¢ MOBEPXHOCTU 3eMiIH co ckopocThio 20 M/c mof yriaom 60 0 k ropusoHTy. OnpeaenuTe paanyc KPUBU3HEI €T0
TpaeKTOpUH B BepxHei Touke. ConpoTuBIeHHEM Bo3/yXa peHedpeus. [Ipunsats g = 10 m/c
Otset: 10 M

Komnerennus OIIK-3

3aKkpbIThIC 3aJaHUS:

1. ®usnyeckue SBICHUS B OTMHAKOBBIX YCIOBHSX MPOTEKAIOT OJUHAKOBO BO BCEX MHEPLUHUAIBHBIX CHCTEMAX OTCYETA — ITO
NPUHLIMIL. . .

A OTHOCHUTEIBHOCTH; *

B cootBercTBUHS;

C [ONOJHHUTEILHOCTH;

D ne3aBucumocTy.

2. VI3MeHeHne BHYTpEHHEH SHEPTUH Ta3a MIPOM30IIII0 TOIBKO 3a CUET pabOThHI CKAaTHA Tra3a B ...

A wm300apHOM Tpoliecce;

B uzoxopHoMm mpoiiecce;

C H30TEepMHUYECKOM MpoIecce;
D ammabaTmueckoM mporecce.
3 DpeKTpuUecKoe MoJje co3AaeTcs ABYMS NMapaielbHbIMH, BEPTUKAIBHO PACTIONO0KEHHBIMH IIACTUHAMH, 3apsSKEHHBIMU
Pa3HOUMEHHO C OJJMHAKOBBIMU 110 MOJYJIIO IIOBEPXHOCTHBIMHU IUIOTHOCTSIMU 3apsiioB. HanpsykeHHOCTh pe3ysIbTUPYIOLIEro
AIIEKTPHUYECKOTO TIOJIS paBHA HYIIO ...

A 3ampenenamu miacTuH - *

B wmexny nmiactuHaMu

C TOJBKO cIIpaBa OT BTOPOH IITACTHHBI

D Ttonbko cineBa OT NepBOH IIACTHHEI

4. Toueunsii 3apan Q = 531 K nomenien B ientpe kKyda ¢ anunoit pedpa 10 cM. [ToTok BekTOpa HANPsHKEHHOCTH AJIEKTPUIECKOTO
TOJIS Yepe3 OIHY rpaHb KyOa paBeH ...

A 1 Hwm2/ Kn

B 5,31B.m

C 10xB.m *

D 8,85

5. Teno OpoOIIEHO ¢ TOBEPXHOCTH 3eMITH ¢O CKOpocThio 20 M/c mox yrimom 60 0 k ropu3oHTy. OTIpenieniTe painyc KpUBH3HEI €T0
TpaeKTOpuH B BepxHeil Touke. ConpoTHUBICHUEM BO3ayXa peHeOpeyb. [IpunsaTh .

A 80Mm

B 20wm

C 10m *

D 40m

6. [1pu BpamieHny TOYKH MO OKPY>KHOCTH €€ yriIOBOW MyTh MEeHsIeTcs 1Mo 3aKoHy =A+Bt+Ct3. 3aBUCHMOCTD yIrIIOBOTO YCKOPEHHS
UMEeT BUL...

A &=B+3Ct2

B e=4Ct

C B-2Ct

D e=6Ct*

7. Teno, MONHOCTHIO TOTPYKEHHOE B BoAy (TUIOTHOCTH BobI p=1000 kr/M3) BecHT B 5 pa3 MeHbIIe YeM B Bo3ayxe. Hemy paBHa
IUIOTHOCTH Tea?

A 1000xr/m3

B 1250 kr/m3

*




C 200 xr/m3

D 5000 kr/m3

8. Uemy paBHa MOIIIHOCTH Cep/ilia CIOPTCMEHa BO BpeMsI COPEBHOBAHUIH, €CITN IIPH OIHOM yZIape oHO coBepiaeT padoty 16 Ik, a
execekyHaHO nenaet 180 ymapos?

A 48Br *

B 120 Br

C 240 Bt

D 288 Br

9. AMmnTyzna KosiebaHui MaTEMaTHYECKOTr0 MasiTHUKA paBHa 5 cM. Kakoii IyTh IpoiiieT MasTHHK 3a 2 MUH, €CJI IEPHO]] €0
koJiebanuii 1,2 c.

A 2000 cm

B 20 cm

C200cm *

D50 cm

10. Ecu yBenn4uTh Maccy rpysa, HOJBEIIEHHOr0 K CIUpaNbHOil mpyxuHe, Ha 600 T, To nepuoj konebaHui rpy3a Bo3pacTaer B 2
pasa. OnpenenuTs Maccy NEPBOHAYANIBHO MOJBELIEHHOTO Ipy3a.

A300r

B200r

C 1200r

D400r

11. HammpaBiieHHs1 BEKTOPOB MOMEHTA UMITyJIbca M MOMEHTA CHJI ISl pABHOYCKOPEHHOTO BPAIIeHHs TBEPOTO Tella HallPaBJIEHHL. ..
A MoOMEHT UMITyIbca 10 OCH BPAIIEHHS, 110 IIPaBIIIY IPABOr0 BUHTA. MOMEHT CHJIBI HEPIIEHANKYIISIPHO OCH BpaIlleHHs *
B MomMeHT uMITynibca # MOMEHT CUJIBI IO OCH Bpalll€HHUs 110 MpaBHIy IPaBOro BUHTA

C MoMeHT UMITylIbca © MOMEHT CHUTBI TIEPIICHIUKYIISIPHO OCH BPAICHUS

D MoMeHT IMITyIIbca 1 MOMEHT CHIIBI HAIIPABJICHBI IT0 OCH BPAIIEHHS B IPOTHBOIIOTIOXKHBIC CTOPOHEI

12. Bec Tena Maccoit m B nuQTe, OMYCKAIOIEMYCS BHU3 C TOCTOSIHHBIM YCKOPEHUEM a PaBeH ...

A P=m(g+a)

B P=ma

C P=m(g-a)*

D P=mg

13. ineanpHEIH ra3 B KOIUMYECTBE 4 MOJIb H30TEPMUYECKH PACIIHPSIACE TOJTYYHII OT BHEIITHETO HCTOYHHKA KOJMYESCTBO TEIUIOTHI 2,5
k/Ix. IIpu 5TOM €ro BHYTpEHHsISI SHEPIUsl U3MEHUTIACh HA. ..

A 2,5 xk]Ix

B 10 x/x

C 0 xJx *

D 20 xJIx

14. YpaBHeHME ABWKCHUS TOUYKH JaHO B BUae X=2sin(n/2t+ 1/4) cM. OnpeaenuTb nepuo ] KojaeOaHui TOUKH.

Adc *

BO05c

C2c

D8c

15. B maHHyI0 TOYKY MPOCTPAHCTBA IIPUIIIIN IBE CBETOBHIEC BOJIHBI C OJMHAKOBEIM HAIpaBlIcHHEM KoJieOaHMit BEKTOpa , IepHOIaMH
U W HadalbHBIMHU a3amu u . MIHTepdepeHiusa HabmoaaeTcs B Cirydac ...

A Tl=2cT2=4c¢ bl-02=const

B Tl=2cT2=2c ¢1-}2 = const*

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

DT1=2cT2=2c ¢l-¢2 /=const

OTKpBITBIC 3a/1aHUSA:

16. Kaxas xapakTepucTuKa 3ByKOBOI BOJHBI OCTaeTCsI HEM3MEHHON IPH Iepexo/ie BOJIHBI U3 BO3AyXa B BOIY?

OTBeT: 4aCcTOTa BOJIHBI.

17. Pa3HOCTH Me Ty 3HAYEHHEM BEIMYHHBI, TOITy4aeMOH ITpH H3MEPEHHH, U e€ ICTHHHOM 3HAYeHUH HA3bIBACTCH. ..

OtBeT: abCOMOTHOHN MOTPENTHOCTHIO.

18. [lepron aAnpakIMOHHON PEeLIETKH PaBeH S5 AJIMHAM MOHOXpoMaThiyeckoil BosHsl (). Kakoe MakcuManbHOE YHCIIO TIaBHBIX
MaKCHMYMOB k JtaeT 31a pererka?

Otser: 11 MakcuMyMOB.

19. B xakoMm mpouecce H3MEHEHHEe BHYTPEHHEH SHEpruy ra3a MPOHCXOJHUT TOIBKO 3a CYET pabOTHI CxKaTHs raza’?

OTBeT: B aqnabaTHUECKOM IpoLecce.

20. [uck mMaccoit T=2 KT KaTUTCcs 0e3 CKONBKEHHs 110 TOPH30HTANIb "HOH TNIOCKOCTH €O CKopocThio V=4 m/c. Haiitn
KHHETHUYECKyIo 3Hep—THio Ex nucka.

Oter: 24 [Ix

21. IlocnenoBaTenbHO COEANHEHBINPABHBIX CONPOTUBIEHUN. BO CKOIBKO pa3 U3MEHHUTCS CONPOTUBIEHUE LIETN €CIIU X COETUHUTD
napauiesnbHo?

OTBeT: yMEHBIIUTCSA B N2.

22. HampshKeHHOCTb 3JI€KTPUYECKOro nojst Bo3pocna B 3 pasa. Kak n3MeHUTCs 06beMHas IIOTHOCTb SHEPTHHU 3JEKTPUIECKOr0
noss?

Ortsert: yBenuuutcs B 9 pas.

23.YacTuria U3 cOCTOSHUA OKOS Havdaaa ABUTATHCSA 110 Jyre OKPYKHOCTU paauyca R=1 M ¢ MOCTOSHHBIM YIJIOBBIM YCKOPEHUEM € =




2 ¢-2. Yemy OyzneT paBHO OTHOIICHHUE HOPMAJIBHOTO YCKOPEHHUS K TAHT€HIIMAIBHOMY yCKOpeHH IO uepes 1 ¢?
OtBeT:OTHOIIEHHE HOPMATILHOTO YCKOPEHUS K TAHT'€HIIMAJIbHOMY YCKOpEHHIo uepe3 1 ¢ paBHO 2.
24. Temneparypa abCOJIIOTHO YEPHOTO TeNa YBEINYMIACH B 2 pa3a. Bo CKONBKO pa3 yBeIHUmIach SHepreTHIeckasi CBeTUMOCTD
3TOTrO Tena?
OtBert: yBenuuuiack B 16 pas.
25. YpaBHeHMe IUIOCKON rapMOHUYECKOH BOJIHBI, pacnpocTpanstomeiics Broiab ocu OX , umeer BuJ UeMy paBHa CKOPOCThb
pacmpocTpaHeHHs BOJHEI (B M/c)?

OtBet: M/C.
26. Teno, MOTHOCTHIO MOTPYXEHHOE B BOAY (MIIOTHOCTH Bojbl p=1000 kr/mM3) BecuT B 5 pa3 MeHbIIe YeM B Bo3ayxe. UeMy paBHa
IUIOTHOCTB Tena?

OTBeT: IIOTHOCTH Tena paBHa 1250 kr/m3.
27. Cuna ToKa B IPOBOASIIEM KPYTOBOM KOHTYpe HHIYKTHBHOCTBIO 0,1 ['H u3MeHsieTcs ¢ TeueHHeM BpEMEHH IO 3aKOHY .
Ao6comotHas Beanurna J/1C caMOMHAYKIIMY paBHa. . .

Orteet: 0,03 B.
28. YacTuna ABIKETCS 10 OKPYKHOCTU pafuycoM | M B COOTBETCTBHH C YPaBHEHUEM TJe B paJuaHax, B ceKyHAaX. B xakoit
MOMEHT BPEMEHHU OCTaHOBUTCS yacTuua?

OTBeT: YacTHIa OCTAHOBUTCS B MOMEHT BPEMEHH, PaBHEII 3 c.
29.3a Bpems t pacnanoch 75 % panuoakTUBHBIX aTOMOB. CKOJIBKO IIEPUOJOB OIypacnana COCTaBUT 3TO BpeMs?
OTBeT: ABa epuoja moaypacnasa.
30. Yepes KOHTYp, HHAYKTHBHOCTBL KoToporo L = 0,02 ['n TeueT Tok, n3MeHstomuiics mo 3akony 1=0,5sin500t. AMIuMTyIHOE
3HaueHne JJIC caMOMHAYKIIUH, BOSHUKAIOIIEH B KOHTYpE, PAaBHO. ..

Otset: 5 B.

TumoBkIe MPaKTHYESCKIE 3aJaHUs K 9K3aMEHY 110 TUCIHILTHHE:

3ananue 1. [IpsamonuHeliHoe IBUKEHNE MaTepUaIbHOW TOYKU OMMCHIBAETCS 3aKOHOM . HaliTu akcTpemanbHOe 3HaueHHEe CKOPOCTH
Touku. KakoMy MOMEHTY BpeMeHH OT Hauaja JABHKEHUSI OHO COOTBETCTBYET. B Kakoif MOMEHT BpeMEHH CKOpOCTh ?

3ananue 2. B oHOpOIHOM MarHUTHOM Moje ¢ uHaykien 0,35 Ta paBHOMepHO ¢ yacToToi 480 00/MUH BpamaeTcsi pamka,
conepxamast 1500 ButkoB miuomansto 50 . Ock BpalleHus JEKUT B IVIOCKOCTH PAMKH U NIEPIEHAUKYIIAPHA JIMHUSIM UHIYKIUH.
Omnpenenuts MakcuManbHyto 3J1C UHIYKIMU, BOSHUKAIONIYIO B paMKe.

3aganue 3. IIydyok eCTECTBEHHOTO CBETa MaaeT Ha CUCTEMY U3 4 HUKOJIEH, IIIOCKOCTh MPOIYCKAaHUs KasKI0Iro U3 KOTOPBIX
NoBepHyTa Ha yroi 30° OTHOCUTENBHO IIOCKOCTH TIPOIYCKaHHS PEeNBIAyIIero HUKOJsL. Kakas 4acTe CBETOBOTO MOTOKA MIPOXOAUT
yepes 3Ty cuctemy? [ToTepsMyu HHTEHCUBHOCTH CBETa B HUKOJISIX TPEHEOpEUb.

TumoBsle BONPOCHI K 3aLUTe J1abopaTopHOil paboThl «/3ydeHre OCHOBHOTO 3aKOHA TUHAMUKHU BpPAIIAaTEbHOTO IBUKEHUS C
MOMOIIBI0 MasTHUKA O6epOeKka.»

1. Kakoe nBuxeHHE Ha3blBa€TCs BpALIATENbHBIM?

2. Coopmynupyiite BTOpoii 3akoH Hpr0TOHA /Ui BpalaTeabHOro ABMKeHHsA. CpaBHUTE C 3aKOHOM JUIS ITOCTYMATEeIHHOTO
JBHKEHUS.

3. UYro Takoe MOMEHT MHepUIUH Teiaa? MOMEHTH HHEPIUH TeJN IPaBUIBHOH (GopMbl: 00pyda, IUIHHIpPA, Iapa, CTePXKHS?
4. UeMmy paBeH MOMEHT MHEPLUU CHUCTEMBI TEJ?

5. Cdopmynupyiite Teopemy lLllteiinepa.

TwuroBEIe BOIPOCH! K 3aIuTe TabopaTopHOit paboThl «OmpeneneHne TOPU30HTAIFHOM COCTABIAIONICH MAarHUTHOTO TTOJIST 3eMITI
Jaiite onpenencHyue 3J1€MEHTaM 36MHOIO MarHeTU3Ma.

Chopmynupyiite 3akoH buo-CaBapa-Jlamnnaca.

OOBsICHUTE NPHUHIMI CYNEPIIO3UIINN MarHUTHBIX TToJiei. ['ie oH ucmonb3yeTcs B padore?

Uemy paBHBI HAIIPSHKEHHOCTh M MHAYKIUS MAarHUTHOTO IIOJIS B IIGHTPE KPYrOBOTO TOKA.

Kax BBIMIAAUT MarHUTHOE TOJI€ KaTyIIKH?

B kakux eauHHMLAX M3MepseTCs HANpsHKEHHOCTh MarHuTHoro nons B cucremax CU u CI'CM? Kakast cBsizb MeXIy HUMH?
Uro Takoe NOTOK MarHUTHOM MHAYKIIMU KaTyIIKHU?

OOBsiCHUTE YCTPOUCTBO WM IPHHIUI ACHCTBHUSA TAHTEHC - TalbBAaHOMETPA U YKAXKHTE, IS KAKUX MPAKTUYECKUX Lieseil oH
HIPUMEHSIETCSL.

9. INMogemy m3MmepeHus HanbOoJee TOYHBI MIPH yIilaX OTKIOHEHHS ONHM3KHX K 45°7

TuroBkIe BOIPOCH! K 3aIuTe 1abopaTopHOil paboThl «OmpeneneHne JUIMHBI BOIHBI H3Ty4eHHUS Ja3epa IPH MOMOIIN

JU(PPaKIMOHHON PEIIeTKN

B uem 3akmouaercst siBeHHe MHTEphEepeHIun?

B wem 3aknrouaercs siBieHUe audpaxm?

OOBSCHUTH SIBICHUE MepepaclpeeleHus CBETOBOM dHEPTuu Npu audpaxnun?

Kakye MCTOYHMKHU 3JI€KTPOMArHUTHBIX BOJIH SBISIOTCS KOTE€PEHTHBIMU?

UYro Takoe mudpakimonHas pemeTrka? dopMya TIaBHEIX AU(GPAKIHOHHEIX MaKCHMYMOB.

Ha mu¢pakiiponHyio pemeTKy HOpMAalbHO MafaeT HapajuleNbHBIA MydoK JIydel ¢ mmumHamu BomH Al u A2 (A1 > A2). JlaTs
pI/IcyHOK (xox myueil), COOTBETCTBYIOLIMI Tiepepacpeaenenuto sueprun B nopsakax k =0,k =1,k =2

PN~

N

TunoBsie TCOPETUICCKUE BOMPOCHI K OK3aMEHY 1O JUCHUIIIINHE!

L. Mogenu B mexanuke. Cucrema oTcyera. TpaekTopus, AIMHA ITyTH, BEKTOP MepeMEIIeHHs.
2. BekTopbl CKOPOCTH, YCKOPEHHS €ro COCTABIIIOMNE (TaHTeHIHAIBFHOS M HOPMAIFHOE YCKOPEHHS).
3. IMpssMonuHelHOE paBHOMEPHOE IBMKEHHE MATEPHATBHON TOUKH. YPAaBHEHUS NBIKCHUS. | padyKu IIyTH, CKOPOCTH H

YCKOPEHHUSL.




4 CroxxeHre B3aUMHO HMEPIEHAUKYISAPHBIX KOIEeOaHHH.

5 Buabl MexaHM4ecKuX BOJIH.

6. VYpaBHeHue Oerymieil mIockoil BodHEL MHTepdepeHIys BOIH.

7 JIBIDKEHHE TeN B KUAKOCTAX U raszax. [logbpemHas cuia, J000BO€ CONMPOTHBRIICHUE.
8 Teuenue Bsazkol xuakoctu. @opmyna HeroroHa. PexkuMbl TeueHuUs KUIKOCTH.

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

10. Teopema Octporpanckoro- ['aycca amst 3MeKTpUUECKOTO MOJS B TUANIEKTpUKE. JManekTpudeckas MpOHUIIAEMOCTh CPEJbI.
1. OHeprus MEKTPOCTATHIECKOTo TMOJIsA. DHEPTUsl 3apsKEHHOTO YEAMHEHHOI'O IIPOBOJHUKA.

12. MaruuTsslit notok. Teopema Octporpagckoro-I'aycca 11 MarHUTHOTO TOJIS.

13. Pabora mepemerieHus MPOBOJHNKA W KOHTYpPa ¢ TOKOM B MarHUTHOM IIOJIE.

14. OrneKkTpoMarHuTHas HHAYKOHA. 3akoH JleHma.

15. [Monspuzanus cBeTa Mpu ABOMHOM JydenpenomiieHHuH B kpuctamiax. [Ipusma Huxoms. 3akon Maioca.

16. HckyccTBeHHass onTHYeCKash aHU30TPOIHs. AHAIU3 HANPSKEHHOTO COCTOSHMSA JeTanel MOIspH3alHOHHO-ONTHYECKUM
METOJIOM.

17. BpareHue mI0CKOCTH MOMSAPU3ANMU ONTHYECKH aKTUBHBIMU BemmecTBaMu. OmpeaeneHne KOHIIGHTPalul pacTBOPOB
HONAPUMETPUIECKUM METOJOM.

18. ®uzuka atroma. Mogenu atoma. [loctymarer bopa.

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

20. PeHTreHoBckue CIEKTphbl U3aydeHHus. 3akoH Mo3nu

21. OneMeHTh! (PU3MKK JIEMEHTapHBIX YacTHL. THIIBI B3aMMOJCHCTBHH 31eMeHTapHbIX yacTui. [ToHsTHE 0 KBapKax.

6.4. MeTroaquueckue MaTepHaJibl, ONpele/sioliie Npoue1yphbl OlleHHBaHUSA

MertouKa OLIEHKH 3K3aMeHa 10 TUCIIUIIINHE

TeopeTudeckast 9acTh 3K3aMeHa M0 JUCIUIIINHE MPEACTaBIsIeT cO00i KOMITIEKC BOIPOCOB HAa YCBOGHHE IPOACHHOr0 MaTepHuania -
TEpMHHBI, OTIPEIEIICHNUS, 3aKOHBIL.

B pamxax TeopeTndeckoit yacTH 00yJaroNiics, A KaXXI0T0 3aJaHus, (OpMYIUpPYyeT IPaBHIBHBIE C €TO TOUKH 3PSHUS OTBETHI.
3agaHue CUNTACTCS BHITOJHEHHBIM B TOM CIIydae, €CIIU JaHbl BEpHBIC OTBETHI Ha BOIPOCHL. B MpoTuBHOM Citydae 3amaHue
CUUTAETCS HEBBIIOIHEHHBIM.

ITpakTUdeckas yacTh 9K3aMeHa MO AUCLUILTUHE NPEJCTaBISET 3a/1a4H, HAITPAaBJICHHbIE HA BBISIBICHUE BO3MOYKHOCTH MPAKTHYECKOTO
MPUMEHEHNS KOHKPETHOT'O TEOPETHYECKOTO paszena.

DK3aMeH BBICTABIISICTCS C YUETOM PE3yIbTaTOB BRIIIOIHEHUS TEOPETHUECKOH U MIPAaKTHUECKOH JacTeil B COOTBETCTBUH C
NPUBEJEHHBIMU HUXKE TPEOOBAaHUAMHU.

5 (OTaMYHO) >85 Bce 3amaHus BBIIOHEHB! B COOTBETCTBUH C TPEOOBAHUSAMHE, B MOJHOM 00beMe U 0e3 ommOoK.

4 (xoporio) 75+84 Bce 3amanus BBINOIHEHB! B COOTBETCTBUM € TpeOOBaHUSIMH, B 00BEME JOCTATOYHOM Ui OOILEro
(YHKIMOHUPOBAHMS CHCTEMBI HJIH BBITIOTHEHO JBa 3a/IaHUS B COOTBETCTBHU C TPEOOBAHMSAMH, B IIOJIHOM 00BbeMe 1 0e3 OIHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrimonHeHo He MeHee JBYX 3aJaHWil B COOTBETCTBHU C TPeOOBaHUSIMH, B 00BeMe
JIOCTATOYHOM JJIs1 001ero (PyHKIIMOHUPOBAHUS CHCTEMBI

2 (HEYHOBJIETBOPUTEILHO) <50 BrinosHeHO MeHee JIByX 3aJlaHHil B COOTBETCTBUH C TpeOOBaHUAMH, B 00beMe

JOCTaTOYHOM JUTA 00IIeTo (hYHKIMOHHPOBAHUS CHCTEMEI
HToroBsiii 6ami 3a 3K3aMEeH BRICTABIISCTCS 110 OIIEHKE XyAlIel JacTH. B CIIOPHBIX Cllydasx MperoaaBaTelib BIPaBe 3a1aBaTh
YTOUHSIOILUE BOIIPOCHI U 1aBaTh JONOJHUTENBHBIE IIPAKTUYECKUE 3aJaHHUA.

MeTtoauka OLIEHKHU 3a4eTa 110 JUCLUIUINHE

3adeT 1o AUCIMILUIMHE BBICTABIISCTCS M0 Pe3ylbTaTaM CHCTEMaTHYeCKOH pabOThl CTyeHTa B TCUCHHUE CEMECTpa.

MeroaMKa OLlEHKH Ta00paTOPHBIX PaboT

CTyneHT IOJDKeH BBIOIHUTD M 3aIIUTHTH BCE JTa00paTOpHBIE PadOTHI, IPEIyCMOTPEHHBIC IPOrPaMMO THCIIUTIIHHEL
JlabopaTopHast paboTa CUMTAETCS 3AIIMINEHHON IIPH YCIIOBUH yAOBICTBOPUTEIBHBIX OTBETOB Ha HE MeHee 85% BceX KOHTPOIBHBIX
BOIIPOCOB, IPUBEAECHHBIX B KOHIIE KaXkA0H pabOTHl B Ta0OPaTOPHOM MPAKTUKYME, a TAK)KE BBIOIHEHUS TECTOBBIX 3aJaHUM 110 TeMe
paboThI HAa YCMOTPEHHE NPETIO/IaBaTelNeH.

7. YHEBHO-METOJUYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenyemasi iuTepaTypa

7.1.1. OcHoBHas IuTEpaTYpa

ABTOpBI, COCTaBUTENTH 3arnaBue WznarenscTBo, 01
JI1.1 | Tpodpumona Taucus Kypc ¢uzuku: yued. mocobue st HHXEHep.-TEXH. CIIeLl. By30B Mocksa: Axanemus, 2010
HBaHoBHA
JI1.2 | CurumoB Bnanucnas Ontrka. ®usnka aToma: 1a00paTOPHBINA MPAKTUKYM 10 (PH3HKE Hosocubupck: CI'YBT,
HBanoBuu, 2016
IIporonomnosa Huna
ITaBnoBHa
JI1.3 | Bukynos C. B., ®dusmka: cCOOPHUK 33724 HoBocu6bupck: CI'YBT,
Curumos B. ., 2017
Tpsinkuna E. T.




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI1.4 | C.B. Bukymnos, B.1.
Curumos, E.T.
Tpoiakuza, A.C.

Spocnasuesa

®duznka: yued. mocobue

HoBocubupck: CI'YBT,
2017

JI1.5 |Hwukurenko AnaTtomuit
I'eopruesny, fxosnes
Bnagumup
Huxomaesuu,
CurumoB Buaaucias
MBanoBuu, TpbrIHKHUHA
Enena TpanuesHa,
IIporonomnosa Huna
ITaBnoBHa, I'oioBaHOB
Muxann Hukonaesuu

JlaGopaTopHBIi MPAKTHKYM IO MOJIEKYISIPHOH (hU3UKe: IPAaKTHKYM

Hosocubupck: CI'YBT,
2019

JI1.6 | Huxkurenko AHatoaui
I'eopruesny, SxoBnes
Buagumup
Huxonaesuu,
CurumoB Bnamgucias
WBanosuy, TpeiHKHHA
Enena TpanuesHna,
IIporononosa Huna
ITaBnoBHa, ['omoBanoB
Muxann HukonaeBud

JlabopaTopHBIN PAKTHKYM 110 MEXaHHUKE

HoBocubupck: CI'YBT,
2018

7.1.2. lonoHUTeIbLHAS JIMTepaTypa

ABTOpBI, COCTaBUTENTH

3ariaBue W3narenscTBO, TOI

JI2.1 | Opnos Tpanuit
Bacunbesuy,
CuHrok0oB Muxaun

IlerpoBuu

JlaGopaTopHBIi IPaKTUKYM 1O (PU3HKE. DNEKTPUYECTBO, MATHETU3M

HoBocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JISA)

Hasnauenne

Ob6opynoBanue

JlaGopaTopust onTHKH U (PU3NKH
aToMa - ydeOHas ayauTOpHs I

AymutopHas pocka; Kommmekt ywebHoit MmeGenm; JlaGoparoprsle ycraHoBkH: OmpeneneHue
IJIaBHOTO (POKYCHOrO paccTosHHs JMH3bI, OnpeneneHue Mokasareisi MPeJOMIICHHUS JKHIKOCTeH ¢

HpOBEICHUS Ja00OpaTOpHBIX | TOMOIIBI0  pedpakToMerpa AOOe; OmpeneneHue JUIMHBL BOJHBI  Jasepa IIPU  HOMOIIH

3aHATHI mudpaknnoHHOW pemeTkn; OnpenesieHne KOHICHTPAIIMHA CaxXapHBIX PacTBOPOB C MOMOIIBIO
caxapumerpa, 2 mr.;, OmpeneneHne TeMIepaTypsl packanéHHoro Tena; McciemoBaHue
JIMHEIUaToro crekTpa BOJOPOa U ONpesieNeHHs ToCToAHHOI Punbepra

Yuebnast ayIUTOpHs Juist | AynuropHast pocka; Komruiekr ydeOHoW MeOeny; MynmbTuMenuiiHoe 00OpyZOBaHHUE: MPOEKTOP

IIPOBEIEHUS 3aHATHH | (CTaIlOHAPHBIN), 3KpaH (cTanuoHapHbI), [TK (mepeHOCHOI)

JIEKIIMOHHOTO THIA

JlaGopatopust MEXaHUKH u | AynutopHas nocka; Kommekr yueOHON wmeOenu; JlabGopaTopHble CTEHIbI: YHUBEpPCAIBHBIN

JNIEKTPUYECTBA - ydeOHasi [ cTeH] «3aKoHbI IOCTOSIHHOrO TOKa», 6 mr.; Jlaboparopnas ycraHoBka: OmnpejeneHne

ayoquTOpHsl  JUIs  TIPOBENEHUS | TOPU30HTAIBHOM COCTaBISIONIE MarHuTHoro mois 3emnd, 4 mT. OnpeneneHue YCKOPEHHs

1a00PaTOPHBIX 3aHATHH

CHJIBI TSDKECTH 1o crioco0y beccens, 6 mr.; Mastauk O6epbeka, 2 mt.; MaxoBoe Kkojeco, 4 mr.;
OmnpeneneHue cKOopocTH 3Byka; OrmpenesneHue  OTHOLICHHMS  TEIUIOEMKOCTEH, 2  IIT.;
JlabopatopHoe oOopynoBanue: Habop sneKkTpoM3MepHUTENbHBIX mpuOOpoB, 2 mmiT.; Habop
000pyIOBaHUS IS BEIYMCICHIS OTPEITHOCTEH M3MEPEHHH, 6 IIT.

ITomemenue s | Kommnekr  yuebnoit mebenu; IIK — 10 mr., nogkmodeHHBIX K cetH "UHTepHer" u
CaMOCTOSTEIbHOMN paboThI | 0OOeCreunBalONIMX ~ AOCTY B 3JEKTPOHHYIO  HMH(OPMAIMOHHO-00pPa30BaTEIbHYI0  Cpeay
o0ydJaronmxcst YHuBepcurera.

YaeOHast AyIUTOPHS Ui | AynuropHast nocka; Kommuiekt yaueOHoi Medenn

IIPOBEACHUS 3aHATUI

IMPaKTUYCCKUX 3aHATHH




