Hokywerr noamca npoggt REFRHPHBE AT EHTCTBO MOPCKOT'O Y PEUHOT'O TPAHCITOPTA

NHbopmaumsa o Bnagenbue:
®NO: MouanuH KoncranTun Cepreesuy ®enepaiabHoe rocylapcTBeHHOE GI0IKeTHOe
Romiocte: W.o. pexropa 00pa3oBaTe¢JabHOE yUpeKIeHne BhICIIero 00pa3oBaHus

Nara nognucanng: 06.07.202¢, :3%11 . . "
VHMKaNbHBIE MPOTDaMMHbI KIS MOMPCKHH roCylapCTBEHHBIH YHHBEPCUTET BOJHOI0 TPAHCIOPTA

b7695d6b97247fced4385685adb0d9f8e6f2cdff

b1.0.09

dusuka

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi EcTecTBeHHO-HAYYHBIX JUCHUILINH
O6pa3oBarenpHast 26.05.05 CrermansHocTs "CynoBoxaenue"
porpamMma Crnennamm3anust "CynoBOXXAEHHE HA BHYTPCHHHX BOJHBIX HYTSX M B IPHOPEKHOM

MJIaBaHUM C TIPABOM IKCIUTYaTaI[UH CYIOBBIX SJHEPTeTUYECKMX YCTAaHOBOK"
roJl Hayaja noArotosku 2024

Kpanmudukanus HHKeHep-Cy10BOANTeb
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pabora
Uroro ayn. 24 124 |24 |24
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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Kypc ¢usnkn aBisercsa oOmeHaydHOH TUCIUIUINHON 1 6a3upyeTcs, B OCHOBHOM, Ha MaTeMaTHKE U 3HAHHSX O IPUPOJIE U
MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON
KU3HH

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

21

TpedoBanus K NpeIBapPUTEIBHOI MOATOTOBKE 00Y4AOIIET0Cs:

2.1.1

I'eorpadus cygoxonacTaa

2.12

MaTCpI/IaJ'IOBe]ICHI/IC. TexHoMOTHSA KOHCTPYKITMOHHBIX MaTCpHUaJIOB

2.13

HauepTrarensHast reoMeTpus 1 HHXeHepHas Tpaduka

2.14

Xumus

2.2

JMCUMIVIMHBI U IPAKTUKH, 1151 KOTOPHIX 0CBOEHHE JAHHOI JHCIHMIIMHBI (MOAY/I51) HEOOX0AUMO KaK
NpealecTBYyIomee:

221

rPIZ[pOMeTCOpOJ'IOFI/I‘IeCKOC obecrnieueHUe CYAOBOXICHUA

222

MareMaTH4eCcKie OCHOBBI CYAOBOXIACHUA

223

OOmast >JIEKTPOTEXHUKA U DIIEKTPOHHKA

3. KOMIIETEHIIMA OBYYAIOIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIIUITJINHBI

(MOJY.JIS)

OIIK-2: Cnocoden MNPUMEHATDH €CTECTBCHHOHAYYHbIC oﬁmemmceﬂepﬂble 3HAHUA, AHAJIUTHYECCKHE METO/IbI B
HpO(l)eCCl/IOHaJILHOi;I ACATCJIbHOCTH

OIIK-2.1

: [Ipumensier GyHIaMeHTaIbHBIE MATEMATHYECKIE, €CTECTBEHHOHAYYHBIE U OOICHH)KCHEPHBIE 3HAHUS B
poQeCcCHOHATBHON JeITENbHOCTH

| OIIK-3: Cnocoden MPOBO/IUTH U3MEPEHUSA U HaﬁJ’ll()IleHPlﬂ, OﬁpﬁﬁﬁTblBaTb U NMPEeACTABJATH JKCIICPUMEHTAJIbHBIC TaHHbIE

OIIK-3.1

: Mcrionmp3yeT OCHOBHBIE METOIBI U CPEJCTBA MPOBEACHHS AKCIIEPUMEHTAIBHBIX UCCIICIOBAHNH, CHCTEMBI CTaHIapTH3AINN
u cepTaduKanuu

B pe3yabTarte ocBOeHHS THCHUTIIHHBI 00yJIAIOIHIiCS T0JIKEeH

3.1|3uars:
3.1.1| - ¢uznveckne OCHOBBI MEXaHUKH;
3.1.2 | - ocHOBHBIE MOHATHSI, 3aKOHBI H MOJIENIN MEXAHUKH, SJIEKTPHUECTBA U MarHETU3Ma, KOJIeOaHuil 1 BOJH, KBAHTOBOH
(bU3UKH, MONICKYISIPHOH (DU3UKK U TEPMOIMHAMUKH, ONITHKH, AaTOMHOM U SICPHOM (HU3UKH;
3.1.3 |- METOABI TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO UCCIICAOBAHUS B (PH3HKE.
3.2 [ Ymern:
3.2.1 | ucionp30BaTh (U3UIECKUE 3aKOHBI P aHATIM3€E M PEIICHUH IPOoOIeM MPohecCHOHATBHON NeSTENbHOCTH
3.3 | Baagerb:
3.3.1 | MmeTogaMu npoBeAcHUS (HU3UUSCKUX U3MEPCHUI, METOAaMH KOPPEKTHOH OLICHKH TOTPEIIHOCTEH IPH NPOBEACHUN
(bU3HYECKOT0 SKCIIEPIMEHTA.
4. CTPYKTYPA JTUCIUIIJINHBI (MOAYJIS)
Bun HaumeHnoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Hacos | Jluteparypa | IlpIlo
3aHATUSA / Kypc AroT
Paznen | Pa3npen 1. OcHOBBI MeXaHUKH
Jlex Kunemaruka. Jlunamuka /Jlex/ 2 4 JI1.1 JI1.4
Cp Kunemaruka. KunemaTuka nocTynaTeaIbHOIO M BpalaTeabHOrO 2 16 J1.4
JBIDKCHUSI MaTepUaTbHON TOUKH U TBepaoro tena. /Cp/
Jlab OnpezeneHne YCKOPEHUs CUIIBI TshKecTH 1o crocody beccens. Uzyuenne 2 2 JI1.4 J11.6
OCHOBHOT'0 3aKOHa JUHAMUKHU BPAIIATEIbHOIO IBUKEHUS C TOMOLIBIO
masitHuka O6epbexka. /J1ab/




Cp Junamuka J[MHAMUKa MOCTYNATENbHOTO ABIKEHUS Tell. OCHOBHBIE 2 16 1.4
TEOpPEMBI 1 3aKOHBI. JINHAMMKa BpaIaTeIbHOTO JBU)KCHUS TBEPAOTO
tena. PaboTa u sHeprus B Mmexanuke. /Cp/

Cp MexaHnnueckue KoeOaHus 1 BOIHBI. ['apMOHUYeCKHe KOJIeOaHH . 2 10 JI1.4 J11.6
3aryxaromue konebanus. Cnoxxenue xonebanuit /Cp/

Paszmen | Pa3ngen 2. OcHOBBI MoJIeKkyIsIpHOIT pU3UKH

Jlex MonekynsapHo-KuHeTHYecKast Teopusi. OCHOBBI TepMOANHAMUKH /JIek/ 2 2 JI1.1J11.4

Cp MonekynsapHo-kuHeTHYecKast Teopuss OCHOBHOE ypaBHEHHUE 2 14 1.4
MOJIEKYJISIPHO-KUHETHYECKON TEOPUH HICATBHOTO ra3a. JJIeMEHTHI
craructuku MakcBesuia u bonbimana. /Cp/

JIa6 H3MepeHue IUTHBI 3BYKOBOW BOJHBI,CKOPOCTH 3BYKa M KO PHIINEHTA 2 2 JI1.4 JI1.5
ITyaccona o ¢a30BBIM COOTHOIIEHHAM. /J1ab/

Cp OCHOBBI TEPMOIUHAMHKH. AHAJIN3 IEPBOT0 U BTOPOT0 HAYall 2 14 1.4
TepMoauHaMuKH. TeruioBsie Mamusl /Cp/

Paznen | Pa3zmen 3. DuekTpoMarHeTusm

Jlex DnekTpocTaTuka. DineKTpoauHaMuka. /Jlex/ 2 2 JIL.1J11.4

Cp DnekTpocraTrueckoe nosie. HanpsbkeHHocTh 1 noteHuan. [puanumn 2 20 JI1.4
cyneprosuin. [Ipumenenne TeopeMsl ["aycca s pacdyera
UIEKTPUUECKUX MONIEH. DIIEKTPOEMKOCTh YeMHEHHOTO IIPOBOIHIKA U
IUIOCKOTO KOHJEHCATOpa. DHEPrHys 3JIeKTpocTaTndeckoro mois /Cp/

Cp Onexrpoaunamuka. [ocrosuneiit Tok. 3akonsl Oma. K.II. /1. uctounuka 2 20 JI1.4
noctostnaoro Toxka /Cp/

Jlex MarnuToctaTika. MarautHas nHAyKnus. Teopus Makcsemna /JIex/ 2 2

Cp Marnurocraruka. MarautHoe nose. 3akoHbl Amrepa, buo — CaBapa — 2 14 JI1.4

Jlarutaca u monHoro Toka. Cuna Jlopenna. /IBuxenue 3apsKeHHbBIX
4yacTul] B MarHuTHOM mone /Cp/

Jlab OmnpepeneHre ropu30HTAIBHON COCTABIISIIONIEH HAPSKEHHOCTH 2 2 1.4
MarHutHoro moist 3emun. /J1a6/

Cp Marnutnas uaaykuus. Teopus Makcgemia. SIBjieHHe 31eKTpOMarHuTHOM 2 14 JI1.4
naaykund. CamonHaykuua. MTHAYKTUBHOCTh. DKCTPATOKU 3aMbIKAaHUS 1
pa3MBbIKaHuUs dJeKTpHUecKoi renu. KonebdarenbHbIl KOHTYD.
DrekTpoMaruHuTHbIe Konebanus /Cp/

Paznen | Pasmen 4. OnTHka

Jlex ®dusnueckas onrtuka. Ksanrosas onruka /JIex/ 2 2 JI1.1J11.4

Cp ®dusznyeckas ontuka OCHOBHBIE 3aKOHBI TEOMETPUYECKON ONITHKH. 2 20 JI1.4
Unrepdepennns n mudpaxmms ceeta. [lomsapuzanus ceera /Cp/

J1a6 Onpenenenue riraBHOro (POKYCHOTO paccTOsHUS TUH3. OnpeaencHre 2 2 JI1.2 J11.4
JUTMHBI BOJTHBI U3ITy4eHUS Jla3epa MpHu MOMOIIN AU(PaKIHOHHON
pemetku. /J1ab/

Cp KBanTOBas onTHka 3aKOHBI TEIUIOBOTO M3NydeHus u Gotoaddekra /Cp/ 2 20 J1.4

JIab OmnpenieneHue TeMIepaTypbl pacKaJeHHOT'O TeJla ONTHUYECKUM 2 2 JI1.2 J11.4
MeTojioM. /JI1a6/

Paznen | Paspen S. Atomuast u sinepHas pusuka

Jlex Crpoenue aroma. Snepuas ¢pusuka /Jlex/ 2 2 JI1.1J11.4
Cp Crpoenue atoma KBaHTOBas prpo/ia CBETa U BOJIHOBBIE CBOMCTBA 2 14 JI1.4
qactut /Cp/
Cp SAnepHas ¢u3uxa 3aKoH paJIH0aKTHBHOTO pacmaia. SxepHsie 2 14 JI1.4 JI1.5
peakiuu /Cp/
UKP Konrposnbhas padota /MKP/ 2 4 JIT.1JI1.3
J1.4

5. COAEPKAHME AVNCLHUILIAHGBI (MOAYJIST)

Pa3nen 1. OCHOBBI MEXaHUKH

Tema 1.1. Kunematuka

OnemeHTH! kKMHEeMaTHKU. Mojenu B MexaHuke. Cuctema orcueTa. [TocTynatensHoe ABMKEHHE TBEPAOTO Tena. TpaekTopus, IIHHA
MyTH, BeKTOp nepeMenieHus. CKopocTb U yCKOPEHHE TOUKU KaK TPOU3BOIHBIE Pajuyca-BeKTopa 1o BpeMeHu. HopmanbHoe 1
TaHTeHIATbHOE yeKopeHns. Kiaccnukamus BUIOB ABMKEHHS.

Tewma 1.2. lunamuka

Tpu 3akona nuHamuku HetotoHa. IToHATHS Macchl ¥ CHIIBbl. BUbI CHII B MEXaHUKE: TPEHHUS, yIPYTOCTH U TAroTeHus. MMmynbc Tena.
Wmnynec cunbl. BHemHue 1 BHyTpeHHUE CUIIbl. 3aKOH COXPaHEHUs] UMITYJIbCca MEXaHW4ecKoil cucteMsl. LleHnTp Macc (LeHTp
WHEPIUH) MEXaHIMYECKOH CHCTEMBI M 3aKOH €TO ABIKCHHS.

PaboTa mocTossHHOM U epeMEHHO# cuiTbl. BeipaskeHne paboThl CHITBL Yepe3 KPUBOJIMHEHHBINH HHTErpaj. MOIIHOCTE. DHEPrHsl Kak




YHUBEpCaAJIbHAs Mepa Pa3MUUHBIX (popM ABMKEHUS U B3auMoeicTBUs. KuHeTnueckas JHEprusl MEXaHUIeCKON CUCTEMBI. 3aKOH
COXpaHCHHSI MEXaHHYECKOH SHEPTHHU H €r0 CBS3b C OTHOPOIHOCTHIO BpEMEHH. Y ap aOCOIIOTHO YIIPYTHX U HEYIPYTUX TEl.
MoMeHT WHEPLIUU TBEPIOTO Tela OTHOCUTENBHO ocu. [Ipumeps! ero BeruncneHus. Teopema lteitnepa. MomeHT cusibl. OCHOBHOE
ypaBHEHUE JUHAMUKHU BpAIIATeILHOTO IBMYKEHUS TBEPIOTO TeJla OTHOCHTENBHO HEMOABIKHON OCH. 3aKOH COXpaHEHHSI MOMEHTA
UMITYJIbCA U €T0 CBSI3b C U30TPOITHOCTHIO MPOCTPAHCTRA.

3aKoH BCEMUPHOTO TAroteHus. [loreHnyanbHas 3Heprust MaTepUualbHON TOUKHM BO BHEIIHEM CHJIOBOM I10JIE U €€ CBS3b C CUJIOH,
JIEHCTBYIOIIEH Ha MaTepUAIbHYIO TOUKY. 3aKOH COXPaHEHHUS MEXaHUYECKOW PHEPTHH U €T0 CBSI3b C OJJHOPOIHOCTHIO BPEMEHH.
JlaBneHue B )KUAKOCTH U rasze. EAuHuIb! n3mMepenus gapienus. 3akonsl [lackans u Apxumena. TeueHne uaeanbHOM KUIKOCTH.
YpaBHEeHHE HEPA3PBHIBHOCTU. Y paBHEHUE bepHyuu U cneAacTBus U3 Hero. TeueHue Bsi3kon xkuakoctu. @opmynsl HeioToHa u
Crokca. KoadpuueHT BI3KOCTH U METOJIBI €T0 ONpPECTICHHUS.

Tema 1.3. Mexanndeckue KoJeOaHUs 1 BOJTHBI

T'apmonuueckue konebaHus U UX XapakTepucTuku. JuddepeHunanbHoe ypaBHeHHE TapMOHHUECKUX KonebaHuid. I1pykuHHBIH,
(u3MYECKUi 1 MaTeMaTHYECKUI MasTHUKH. DHEPIUsl rapMOHHYECKUX KoieOanuil. Clo)KeHUE TapMOHUYECKHUX KOJIeOaHHIH OTHOTO
HaIpaBJeHUs U OJMHAKOBOI yacToThl. buenue.

CrnoxeHus B3aUMHO MEPIEHANKYISPHBIX Konebanuid. Purypsl Jluccaxy. 3aTyxaronye U BEIHYKASHHBIE KoneOaHus. PesoHaHc.
BonHoBbIe iporiecchl. MexaHn3M 00pa3oBaHUs MEXaHUYECKHX BOJH B YIIpyroi cpeae. [IponoapHbIe U OIEPEYHBIC BOIHBI.
YpaBHeHHe TUTOCKOH Oeryiei BoHbI. [IJTHHAa BOJHBI M BOJIHOBOE YHCIIO.

Paznen 2. OcHOBBI MOJIEKYIAPHON (PU3UKH

Tema 2.1. MonekynspHO-KMHETHYECKas TEOPUS

OnbITHBIE 3aKOHBI UICANIBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcHoBHoe ypaBHeHue MKT uaeanbHbIX razos.
Cpennss KHHETHYIecKasi SHePrust MOJNeKyll. MoIeKyIsIpHO-KMHETHYECKOe TOJIKOBaHUE aOCOIIOTHON TeMIIepaTyphl.

DJIeMEHTBI CTATUCTUYECKOH (U3UKH. 3aKOH MakcBeluia I pacipe/ielIeHHs: MOJIEKYIT HIECaIbHOTO I'a3a 110 CKOPOCTSIM.
Bapometprueckas Gpopmyna. 3akoH bonbiiMaHa Ui paciipeeeH s YacTUI] BO BHEIITHEM MTOTEHIINAIBHOM 11oie. CpemaHee 9rciio
CTOJIKHOBEHHH M CPEeTHSSA AITHHA CBOOOAHOTO Mpodera MOJIeKyIl.

OmnsitHOe o6ocHoBanue MKT. Tuddysus, TemnonpoBoJHOCTh U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypbe n HpioToHa.

Tewma 2.2. TepMoanHaMuka

Buytpernsis sHeprust. Yucio creneHeit cBoO0 bl MOIEKYI. 3aKOH paBHOMEPHOTO PACTPEACTICHHST JHEPTUH IO CTETICHSM CBOOOIBL.
IepBoe Hauano TepmoanHaMUKH. PaboTa rasa mpu u3MeHeHHH ero o0beMa. TemIoeMKOCTs MaKpoCHCTeMBbl. MossipHast
TEMI0EMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH UEAIBHOTO Ta3a OT BUja npoliecca. [IpuMeneHne nepBoro Hadanaa TEPMOJIUHAMUKH K
n3omnporneccaM. AnuabaTHbIi mporecc. Y paBHeHue [Tyaccona.

Kpyrossie mponeccel. O6paTumsie n HeoOpaTuMmble mponecchl. [nkin KapHo u ero k.I1.a. [utd uaeansHOro rasa. Bropoe Hagano
TepMoauHaMuKU. [loHsATHE 06 SHTpONUH, €€ CTATUCTHYECKOE TOJIKOBAHHE.

Cutbl 1 IOTEHIMAIBHAS SHEPTUSI MEXKMOJIEKYIISIPHOTO B3aUMOeHCTBHA. DD PEKTUBHBIN TMaMeTp MOJIeKyll. Y paBHeHHe Ban-znep-
Baannca. ®azoBbie nepexonnt 1 u 2 pona. Kputnueckoe coctosiaue. TpoiiHas Touka. OcoOOEHHOCTH TBEPAOTO U YKUIKOTO COCTOSHUIMA
BemecTBa. [ToBepxHOCTHOE HaTsLKeHUe. CMadunBaHKe. KanuispHele ssBICHUS.

Paznen 3. DnexkrpoMarueTusm

Tema 3.1. Dnexkrpocraruka

3akon Kynona. Hanpsi’keHHOCTb U CUJIOBBIE IMHUY HANPSHKEHHOCTH 3JIEKTpUdecKoro nois. [IpuHnun cyneprno3unuu
anexTpuyeckux nonei. [pumep pacuera HanmpsXKEHHOCTH OIS, CO3AaBacMoil cucTeMol 3apsa0oB. [IoTOk BEKTOpa HaNPSKEHHOCTH
anexkTpudeckoro noiysa. Teopema Octporpanckoro-I'aycca

PaboTa cuit 21eKTpUYECcKOoro mojs Mo IMepeMeNIeHuto 3apsiaa. LIupKymsinus BeKTopa HanpskeHHOCTH. [loTeHIManbsHbIi XxapakTep
ANIEKTPOCTATUUECKOro Mosd. [ToTeHnunan 3MeKTpu4ecKoro nojist. DKBUMOTEHI[MAIbHbIE TOBEPXHOCTU. CBA3b MOTEHLIMANA C
HaNpsDKEHHOCTBIO MOJIs. DIEKTPUUECKOE 0JI€ B AUANEKTPUKaxX. TUIIBI IU3IEKTPUKOB. Buabl nonspuszanuu. Bekrop nonspusauuu.
IIpoBOIHHKH B 3JIEKTPOCTATUUECKOM I0J€. DIIEKTPOEMKOCTh IPOBOAHNKA. KoHAeHcaTOph! U uX Buabl. PopMyra IIOCKOro
KoHzeHcaTopa. CriocoObl COeqMHEHUST KOHACHCATOPOB B OaTtapero. DHeprus sJekTpoctaTudeckoro noss. O0bEMHas MIIOTHOCTh
SHEPrUH.

Tema 3.2. DnexkTpoavHaMHKa

IocTosHHEBIN 21eKTpudecKui TOK. Buabsl Hocureneil 3apaaa B pa3nuuHbix cpegax. Cuna Toka. Bexrop mnotHoctu Toka. 3/1C
UCTOYHMKA ToKa. 3akoH OMa 17151 ydacTKa U nmoaHoi nenu. CompoTuBlIeHre U MPOBOAUMOCTb IPOBOJHHUKOB, HX TeMIIepaTypHas
3aBUCUMOCTb. PacueT conpoTUBIEHUI NPU Pa3IUYHbBIX BUIAX COCAUHEHHM.

PaboTa 1 MOITHOCTH 31eKTpHUYecKoro Toka. 3akoH Jlxoynsa-Jlenma. Ilpasnna Kupxroda u mpruMeHeHne UX K pacdeTy
Pa3BETBIEHHBIX Lienei.

Tema 3.3 MaruurocraTika

Marnutnoe none. Uaaykius marautHOro nosis. CUoBble TMHUM MarHUTHOTO TOJIS, €r0 BUXPEBOM XapakTep. 3akoH Amrepa ais
CHUJIBL, ACUCTBYIOLIEH HA IPOBOJHUK ¢ TOKOM. IIpaBuno neBoii pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TokoM B
MarautHoM nose. [Ipunnun pa6oTs! snekrpoasurarens. 3akoH buo-Casapa-Jlannaca 1 ero npUMeHEHUE K pacueTy MarHUTHBIX
noJei (IpsIMOro U KpyroBoro TOKOB).

Cuiibl B3aMMOJEHCTBUS IIapalUIeIbHBIX TOKOB. 3aKOHbI AMIiepa. [IBIKEHHE 3apsKCHHBIX YaCTULl B MArHUTHOM nose. Cuna
Jlopenua. Hupkymsiuus Bextopa H u B. 3akon noiHoro tToka. MarHutTHoe moJjie cojieHouaa 1 Topouaa. [10ToK BeKTOpa MarHUTHOM
nHaykiuu. Teopema ["aycca s monst B. [lotok BekTopa B uepes conenou.

Tema 3.4. MarnutHas uaaykuus. Teopust Makcseia

Paborta o mepeMenieHnIo NpoBOAHUKA U KOHTYPa C TOKOM B MAarHUTHOM I0Jie. DJEeKTPOMAarHUTHas MHIYKIMsA. 3akoH Dapanes u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus 3Hepruu. Ilpasuno Jlenna. fIsnenune camonHaykiuu. MHIyKTHBHOCTH KOHTYpa. 3J1C
CcaMOMHAYKIMH. B3anMuast mHIyKknms. MarHuTHOE 1I0JIe B BemecTBe. THITBI MarHETHKOB (IHa-, Tapa- U peppoMarHeTHKH), UX
¢u3mueckas npupona. HamarHumaeHHOCT. MarHutHas IpoHHIaeMOCTh BemecTBa. OcHOBEI Teopnu MakcBeiuta. Tok cMeneHus.
YpaBuenust MakcBesia B uHTerpaibHoil ¢opme.llonarue o nepeMeHHOM Toke. OMUUECKOE, peaKTHBHOE (EMKOCTHOE U




WHAYKTUBHOE) U TIOJIHOE COMPOTHBICHHS e IEPEMEHHOT0 TOKa. 3akoH Oma AJisl enu nepeMeHHOro Toka. MOIIHOCTb,
BBIJIENIsIEMAs B LIEMIH TIEPEMEHHOIO TOKA.

DJIeKTpOMarHuTHEIC KoyieOanus. ['apMOHUYecKue, 3aTyXalore U BEIHY)KICHHBIC KonieOaHws. [loHsATHE 0 pe3oHaHce.
DJeKTpOMarHUTHBIE BOJHBI M UX cBocTBa. [1Ikana aneKTpOMarHuTHBIX BOJTH.

Paznen 4. Onrtuka

Tema 4.1. @usznyeckas onTuka

OCHOBHBIE 3aKOHBI T€OMETPUUECKOM ONTHKU. AOCOIIOTHBIN U OTHOCUTEIBHBIN ITOKa3aTeN! mpenoMiIeHus. 1x pusndeckuii cMBICI.
SIBneHue nonHoro BHyTpeHHero orpaxkenus. CeeroBosl. Chepnueckue sepkana. Popmyna 3epkaina. [Tocrpoenne n3oopaxxeHui.
Tonxkwue mua3bl. ©opMmyna muH3BL. [TocTpoeHne H300paKeHIH.

BonHoBas snekTpoMarHuTHas Ipupojia ceera. KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH. Bpems u anuna
KorepeHTHOCTH. [IpocTpancTBeHHas korepeHTHOCTh. UHTepdepenuus cBeta. MeToap! HabmoaeHus naTepdepeHuun ceeta. Pacuer
unTepdepeniyn B onbite FOHra. MHTEpdepeHnus cBeTa B TOHKUX IJIeHKaX. [10710Ckl paBHOH TONIIMHEI M PABHOTO HAKJIOHA.
Kompma Hetotona. IIpuMenenne nHTEphEepeHIINN B HAyKe ¥ TEXHHUKE.

Judpakmus ceera. [Tpurnun Ioitrenca-®penens. Metox 301 @penernst. Judpaxnus OpeHenst Ha KPYTJIOM OTBEPCTHH U JUCKE.
Judpaxuust Ha mpocTpaHcTBeHHOI pemetke. Popmyna Bynbsda-Bparra. Pentrenorpagpudeckoe nccieoBaHue CTpyKTypbI
kpucTamioB. [lonsTre 0 ronorpaduy.

Ilonspusanus ceera. EcTecTBeHHBIN U MOIAPU30BaHHbIN cBET. 3akoH Maitoca. Ilonspusanus cBeTa Ipyu OTPAXKEHUU U
MIPEJIOMIIEHUH Ha TPpaHuIle ABYX AUAJIEKTPUKOB. 3akoH bprocrepa. [IBoitHoe nydenpenomuenue. Ilpuzma Hukons. [onsapouas u
HONAPHU3ALIOHHBIE IPU3MBI.

HckyccrBenHas ontrdeckas anmzoTponws. Dddextsr Keppa n @apanes. OnTrdaecky akTHBHBIE BelecTBa. Jlucmepcus cera.
OneMeHTHI 3IeKTPOHHOM Teopuu aucnepcuu ceera. [lormomenue (abcopOius) ceta. 3akoH byrepa.

Tema 4.2. KBanToBas onTuka

TemnoBoe U3TydeHHE U €T0 XapaKTePUCTHKH. AOCOMOTHO YepHoe Teno. 3akoH Kupxroda. 3akon Credana - Bonpimana.
Pacnipenenenue sHepruu B criekTpe abCOMIOTHO YepHOTO Tena. 3akoH cMenieHus: Buna. @opmyna Penes-Jxunca.

SBnenue horoaddexra. Buenrnuit porospdext u ero 3akonsl. DoToHsl. YpaBHeHHe DHHIITENHA I BHEIIHET0 GoTodddexra.
Macca n ummynsc ¢potona. JlaBinenue ceera. Onbitel JIebenena. Jlasepsl, mpuHIMI JeHCTBHS, YCTPOHCTBO U IPUMEHEHHE.

Paznen 5. AtromHas u sigepHast puznka

Tema 5.1. Ctpoenue aroma

Mopemn aromoB TomricoHa u Pesepdopaa. DMmupraeckre 3aKOHOMEPHOCTH B CIIEKTPax UCITYCKAHHS M MOTJIOMICHHS aTOMOB.
®opmyna Punbepra. JInneituarsiii ciekTp aroma Bogopoaa. OCHOBHBIE CEPUH CIIEKTPAIBHBIX JINHAN.

Bonna Jlyu ne Bpoitns. OnpiTHOE 000CHOBaHHE KOPIYCKYJISIPHO-BOJIHOBOTO Tyallu3Ma CBOMCTB BemecTBa. COOTHOLICHHUS
HeonpezenieHHocTel ['eli3enOepra kak NposiBIeHHE KOPITyCKYISIPHO-BOJIHOBOTO Jlyaln3Ma CBOHCTB MaTtepuu. BonHoBas GpyHKuuns n
ee craTucTuuecKuil cmeici. YpaBHeHue IlIpénunrepa s cralioHapHbIX COCTOSHUM.

Ioctynater bopa. BopoBckas Teopust aroMa BOJIOPOAa M BOZOPOJONOT0OHOT0 HOHA. ATOM BOJOPOJia B KBAHTOBON MEXaHHKE.
KBanToBslie uncna. Criue anekTpoHa. CrinHoBoe kBaHTOBOE uncio. [Tpunnun INaynu. Pactipenenenue 3neKTpOHOB 1O COCTOSTHUSIM.
Tema 5.2. SInepHas ¢pusnka

PertreHosckue criekTpsl. 3akoH I'. Moznu. [Tornomierune, CIOHTAaHHOE U BRIHYXICHHOE H3nydeHue. [lonsTrne 00 onTHaeckux
KBaHTOBBIX FeHepaTopax (ITa3epax). Pasmep, cocTas u 3apsi aTOMHOro aapa. MaccoBoe u 3apsiioBoe uucia. Jleekt Maccsl 1
SHeprus cBs3M sapa.BzanMoneiicTBre HyKJIOHOB 1 MOHATHE O CBOMCTBAX U NMPUPOJE AAepHbIX cuil. Moaenu siapa. PannoakTuBHOE
M3ITy9deHHe U ero BUABL. 3aKOH PaJHOaKTHBHOTO paclana. 3aKOHOMEPHOCTH U IIPOUCXOKACHHE anb(a, OeTa - 1 raMMa-H3TydeHU]
aToMHBIX saep.IIoHsATHe 0 AAepHBIX PeakIiIX U UX OCHOBHBIX THHAaX. McKycCTBeHHAs paJ0aKTUBHOCTG. [leTieHue TSDKeIbIX sep.
Llennas peaknus aenenus. [lonsatue o aaepHoii sHepreTuke. Peakiys cuHTe3a aToMHbIX siep. [IpobGnema ynpapiseMsIx
TEPMOSACPHBIX PeakIii. DIeMeHTapHbIe YacThIbl. VX Kiraccnpukamus.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

BrinosHeHue U 3aIuTa 1ab0paTopHbIX padoT
BrImosHeHHe caMOCTOSATEIbHBIX paboOT
DK3aMeH

6.2. Tembl NHCBMEHHBIX padoT

He npexycMoTpeHo y4eOHBIM TIIAHOM

6.3. KoHTpoJIbHBIC BONIPOCHI H 32/IaHUSA

3amaHus U1 ONpeeIeHNs YPOBHS CPOPMHUPOBAHHOCTH KOMIIETEHITHIH:

Kommnerennus OITK-2

3aKphIThIC 331aHUS:

1. Beipaxenue &/(R+r), e e- 9/IC uctouHnka Toka, R- Ben4yrHa BHEITHETO COMPOTHBIICHUS, I- BHYTPEHHEE COMPOTHBIICHUE
HCTOYHHKA, IPEACTABIACT COOOI1. ..

CHITy TOKa B 3aMKHYTOM 1enu *

HanpspKeHUE Ha BHELIHEM CONPOTHUBJICHUU

HaIpspKeHUE Ha 3aKUMax UCTOYHUKA

paboTy nepemMenieHns MOI0KUTENFHOTO eIMHIYHOTO 3aps/ia Mo 3aMKHYTON IIeTn




2. ITouemy HEBO3MOXKHO CO3/1aTh BEUHBIH ABUTATENb MepBoro poaa? Ero cozmanue Hapymiaer. . .
3aKOH COXPaHEHMs UMITYIIbCa

* 3aKOH COXpaHEHHs YHEPTHU

3aKOH COXPAHEHUs IEKTPUUYECKOro 3apsaa

3aKOH COXPAaHEHUS] MOMEHTa UMIyJIbca

3. Bropoti 3akoH Hriotona B opme a=F/m, rie F crutsl neficTByromnre Ha TeI0 CO CTOPOHBI IPYIHX TEJ CIIPABEUTHB
B JII00OH cHCcTEMe OTCUeTa

* TOJIBKO AJIsL TEJ C IOCTOSTHHOM Maccoi

P CKOPOCTAX ABMIKCHUA TCJI KaK MAJIbIX, TAK U COITIOCTABUMBIX CO CKOPOCTBIO CBCTA BAKYYM

JUISL T€JI, KaK C MIOCTOSIHHOM, Tak U ¢ IepeMeHHON Maccon

4. Beipaxenne E=mc2, rae m- Macca Tena, ¢ — CKOpOCTb CBETa B BAKYyME, OIHCHIBAET
NOTEHIMANbHYIO SHEPTUIO TEIa

* CBA3b MACCHI TeJIa U €T0 TOJIHON SHEPrun

PEIATUBUCTCKUI UMITYJIBC TEA

KHHETHYECKYIO S3HEPTHIO Tela

5. WneanpHast TemioBas MaluHa padoTaeT 1o mukiy KapHo u Meer HarpeBaTesns, pabodee Telo M XOIOoJUIbHUK. Eciu yBenuuuth
Pa3HOCTB TEMIEPATYPbI MEX/y HarpeBaTesieM H X010 iIbHIKOM, To KIT/] MammHb

OCTaHETCS TaKOM ke

* yBeTIMUIUTCS

HE 3aBUCHT OT Pa3HOCTH TEMIEPaTyp

YMEHBIINATCS

6. Ecnii 3aBHCHMOCTB CHIIBI TOKA OT BPEMEHH B IPOBOAHHKE OTPEAEISACTCS 3aBUCUMOCTBIO [=4+2t, TO Kakoe KOJIMIeCTBO
3JIEKTPUYECTBA IPOTEUET 110 IPOBOJHUKY 3a BpeMs 0T 2 10 6 CEeKyH[

36 xn

*48 xn

24 xn

12 xn

7. Ecnu 3apsbKeHHas 9aCTUIIA IBHIKETCS MEPICHIUKYISIPHO CUIIOBBIM JIMHUSIM HAPSDKEHHOCTH MATHUTHOTO TOJIS, TO €€ TPAeKTOpHUs
MpeCTaBiIsIeT co0oit

* OKPYXHOCTh

OPSIMYIO JIHHHIO

MMPONU3BOJIbHYIO KPUBYIO

napaboiy

8. Ilpu mazieHuy CBETOBOI'O JIyda U3 BO3/yXa Ha CTEKSIHHYIO [UIACTUHY IO IPOU3BOJIBHBIM YIJIOM, YIOJI IIPEJIOMIICHHS CBETA,
BOILIE/IIETO B CTEKIIO

ooumbre 90°

* MEHbIIE yIia HaaecHUus

paBeH HYITO

0oJbIIe yriia majgeHus

9. Kakas nocnenoBaTenbHOCTb IPOLIECCOB COOTBETCTBYET MpsiMOMy Liukity KapHo:
* N30TepMUIECCKHH, aTrabaTHYECKHIA, H30TEPMUIECKUH, aarnadaTHIecKuit
U30TepMHUYecKuil, aqnadaTuuecKuit, N30XOPUIECKUH, H300apudecKui
M30TePMHUYECCKHN, H30XOPUIECKUI, H300apHUeCKHiA, annabaTHIECKUi
n300apuyecKuii, anuadbaTHIeCKIid, N300apUIecKuil, aanadaTHIecKui

10. Kakoii 3akoH (HU3UKH HCHONB3YETCs MPH 3aIycKe pakeT B KOCMOC?
3aKOH DJIEKTPOMArHUTHON MHIYKIIUU

* 3aKOH COXPaHEHHs UMITYIIbCa TeJla

nepBbli 3akoH HproToHa

3aKOH BCEMUPHOT'O TSATOTEHUS

11. B uém uzmepseTcs yrioBoe yckopeHue?
* pan/c2

M/c

Mm/c2

pan/c

12. CriekTpbl UCIIyCKaHUS — 3TO:
COBOKYITHOCTh ONTHYECKHX IEPEXO0/I0B C HIDKHUX YHEPTeTHUECKUX YPOBHEH Ha OoJiee BRICOKHE HEPTeTHUECKHE YPOBHU
* COBOKYMHOCTb ONITHUECKUX MEPEX0JI0B ¢ OoJiee BRICOKUX HEPTeTUIECKUX YPOBHEN Ha HUKHUE DHEPreTHUECKHE YPOBHU




COBOKYIHOCTDL OINITHUYCCKUX MEPEXOA0B C HUIKHUX IHEPICTUUCCKUX ypOBHGfI Ha SHEPreTUICCKUC YPOBHU CBO6OHHI>IX 3JIEKTPOHOB
COBOKYITHOCTDb ONTHYCCKUX MEPEXOJ0B C BBICOKUX SHEPTCTUYCCKUX ypOBHefI Ha DOHEPreTUICCKUEC YPOBHU CBO60,E(HLIX OJICKTPOHOB

13. MarHuTHO€ 10JI€ IeIICTBYET Ha 3apsbl
* IBWKYIIHECS

Ha OTPULATENBHBIE 3aPsbl

MOKOSIIHECS

Ha I10JIOKUTEIIbHBIE 3aPs bl

14.

PayxHbIe MIATHA HA TIOBEPXHOCTH BOJIBI, TOKPBITOM TOHKOH IJIEHKON OCH3MHA, OOBACHAIOTCH. . .
Jucnepcuei cBeTa

nonspu3alyei ceera

nmudpaxnueii ceera

* yHTepdepeHIeil cBeTa

15. I1o3UTpOH SBIISETCA aHTUYACTULIEH 110 OTHOUICHUIO K ...
* JIIEKTPOHY

HEUTPOHY

HEUTpUHO

IIPOTOHY

OTKpBITHIE 3aJaHHS:
1. i3MeHeHne BHYTPEHHEH YHEPTUH ra3a MPOUCXOIUT 32 CUET pabOoThI CXKATHUSA Ta3a B ........ mporiecce
OtBeT: annabaTH4ecKoOM

2. ®u3nyecKue SABICHUS B OTMHAKOBBIX YCIOBUAX MPOTEKAIOT OJJUHAKOBO BO BCEX MHEPIIMATBHBIX CHCTEMaxX OTCYETa — ATO
TIPUHIIMIL. . .
OTBET: OTHOCUTENHLHOCTH

3. Teno, MOJIHOCTHIO OTPYKEHHOE B BOIY (TWIOTHOCTH BoJ b p=1000 kr/M3) BecuT B 5 pa3 MeHbIIe YeM B Bo3ayxe. UeMy paBHa
IUIOTHOCTB Tena?
Otsert: 1250 kr/m3

4. ITocneroBaTeIBHO COSTMHEHBI N PABHBIX CONPOTUBIICHUI. BO CKONBKO pa3 M3MEHUTCS COPOTHBIICHHE I CITH UX COCTUHUTD
napauienbHo?
OTBeT: yMEHBLIUTCS B N2

5. Haifti ontiaeckue Cribl THH3, (POKYCHBIE PACCTOSIHUSA KOTOPHIX 25 cM 1 50 cM
Otset: 4 autp u 2 anTp

6. UenoBek BXOIUT B TU(T, KOTOPHIH HAUNHACT JIBUTATHCS PABHOYCKOPEHHO BBEPX, ITPH 3TOM BEC YEJIOBEKA ...
OTBeT: yBEINYUTCS

7. Ompenenute gacToTy cera (I'1), pacmpocTpaHsIomerocs B Mpo3pavyHoi cpele ¢ MoKazaTeIeM IMPeJoMIIeHHs 1,2 i MMEIOIero B
3TOM cpene AnuHy BoiaHb! 500 HM.
Orser: 5°1014

8. CynHo, 3arpyxeHHOE 0]l BATEPIMHHIO, 3aX0IUT U3 PEKH B MOpE, IIPU 3TOM YPOBEHb BaTEPIIMHUN
OTBET: MOJHUMETCS HaJ BOJAOH

9. HactHia U3 COCTOSIHUS MOKOS Hayala JBUraThCs 0 Jyre OKPYKHOCTH paanyca R=1 M ¢ MOCTOAHHBIM YII0BBIM YCKOPEHHEM € =
2 ¢-2. OTHOUIEHHE HOPMAJIBHOTO YCKOPEHHUS K TAHT€HIIUAIbHOMY uepe3 1 ¢ paBHoO ...
Ortsert: 2

10. B meHTpe BBITYKIIOHN JTHH3BI TPUKIICHIH MOHETY. Kak 3TOT (hakT moBnmseT Ha AeHCTBUTENBEHOE H300pakeHHe peamera?
OTBeT: YMEHBIINTCS IPKOCTh BCET0 H300pakeHHS

11. UneanbHas TemaoBas ManirHa padoTaet o mukiay Kapuo. [Ipu aTom 80% kosm4ecTBa TEIIOTHI, OIy4aeMOro OT HarpeBaTes,
nepeaaeTcs XOJI0AMIbHUKY. KoIruecTBO TEIIOTHI, ToTydaeMoe OT Harpesarelst paBHo 75 k/[x. Pabota, coBeprraemasi MalmmHOM 3a
OJUH LIUKII paBHA ...

OtBert: 15 kI

12. DnexTpudecKkoe COPOTUBICHUE METAIIIOB U MOJIYIPOBOAHUKOB IIPY YMEHBIIEHUN TEMIIEPATYPBI ...
OTBeT: yMEHBINAETCS Y METAJUIOB, YBEIUIUBACTCS y MOMYIPOBOJHUKOB




13. Toueunsrii 3apsg Q = 531 uKi nomeeH B eHT Kyba ¢ JuynHO# pedpa 10 cm.
[ToTok BekTOpa HAMPSHKEHHOCTH JICKTPUIECKOTO MOJIS Yepe3 OJHY IpaHb KyOa paBeH ...
Otger: 10 kB M

14. Kak U3MEHHTCS 4acTOTa CBETa MPH MEPEX0JIc U3 BaKyyMa B IPO3PAYHYIO CPEyY C TOKa3aTesIeM MPeToMIICHUS n=27
OTBET: HE U3MEHUTCS

15. Temo GpoIIeHO ¢ MOBEPXHOCTH 3eMJTH cO CKOpocThio 20 M/c oz yriiom 60 0 k ropu3oHTy. OnpeaeanTe paanyc KPUBU3HBI €r0
TpaeKTOpUH B BepxHei Touke. COpoTHUBICHNEM Bo3ayXa IpeHeOpeus. [Tpuaars g = 10 m/c
Otset: 10 M

Komnerennus OITK-3

3aKpeIThIC 33aHUS:

1. dusnueckue sBICHUS B OAUHAKOBBIX YCIOBHAX MPOTEKAIOT OJJMHAKOBO BO BCEX MHEPLHUAIBHBIX CHCTEMAX OTCUETA — 3TO
TPUHIAIL. . .

A OTHOCHUTENBHOCTH; *

B cooTBeTcTBUS;

C JONMOTHUTEIBHOCTH;

D neszaBucumocru.

2. VI3MeHeHue BHYTpEHHEH SHEPruy ra3a MPOU30IIII0 TOIBKO 3a CUéT paboThI CKaTHA Ta3a B ...

A m300apHOM TIpoLecce;

B u3oxopHOM mporecce;

C HU30TEpMUYECKOM IIPOLIECCE;

D anmmabGatuueckoM mporecce. *

3 DnekTpuyecKoe Moje CO3AaeTcs AByMs NapalleIbHBIMU, BEPTHKAIBHO PACIIONOKEHHBIMHU IIIACTHHAMH, 3apsKEHHBIMH
Pa3sHOMMEHHO C OJIMHAKOBBIMH ITO MOIYJIIO TOBEPXHOCTHBIMH IUIOTHOCTSIMH 3apsi1oB. HanpspkeHHOCTD pe3ynbTHPYIOMIETO
3JIEKTPUUECKOT0 MO PaBHA HYIIIO ...

A 3ampenenamu macTuH - ¥

B Mexny ruractuHaMu

C TONBKO cIIpaBa OT BTOPOil IIaCTUHBL

D Tonpko creBa OT nepBoi MIIACTUHBI

4. Toueunsrit 3apsan Q = 531 uKi nomereH B 1ieHTpe Kyda ¢ anuHoi pedpa 10 cM. [ToTok BeKTOpa HANPSHKEHHOCTH AJICKTPUIECKOTO
TIOJISA 9epe3 OIHY IpaHb KyOa paBeH ...

A 1 Hwm2/ Kn

B 5,31B.m

C 10xkB.m *

D 8,85

5. Teno OporieHo ¢ moBepXHOCTH 3eMiin co ckopocTbhio 20 M/c o yriom 60 0 k ropuzonty. Onpenenure paaunyc KPUBU3HBI €ro
TpaeKTOpuH B BepxHel Touke. COmpoTuBIEHNEM Bo3yXa peHebpeun. [Ipunars .

A 80M

B 20wm

C 10m *

D 40m

6. IIpu BpaleHUy TOYKY 110 OKPYKHOCTH €€ YIJIOBOM IIyTh MEHsAETCs 10 3aKoHY ¢p=A+Bt+Ct3. 3aBUCUMOCTb YIIIOBOTO YCKOPEHHS
uMeeT BUL...

A ¢=B+3Ct2

B e=4Ct

CB-2Ct

D ¢ = 6Ct*

7. Teno, MONHOCTEIO TOTPYXEHHOE B BOXy (TUIOTHOCTE BoABl p=1000 kr/M3) BecuT B 5 pa3 MeHbIIIe YeM B Bo3ayxe. UeMy paBHa
IUIOTHOCTB Tena?

A 1000xr/m3

B 1250 kr/m3

C 200 xr/m3

D 5000 kr/m3

8. Uemy paBHa MOIIHOCTb CEp/lia CHOPTCMEHa BO BpeMsl COPEBHOBAHUIA, €C/M IPH OJJHOM yAape OHO coBepiraeT paboty 16 Ik, a
execekyHaHo aenaet 180 ynapos?

A 48Br *

B 120 Br

C 240 Br

D 288 Bt

9. AMmutyna kone6aHMi MaTeMaTHYECKOTO MasTHHUKA paBHA 5 cM. Kakoif myTh mpoiaeT MasTHUK 3a 2 MHH, €CJIU IEPUOJ €T0
koyiebanuii 1,2 c.

A 2000 cm

B 20 cm

C200cm *




D50 cm

10. Ecniu yBenmnuuTh Maccy rpy3a, OJBEIICHHOTO K CIIHpaibHON npykuHe, Ha 600 1, To nmepuoj1 KoyiebaHuit rpy3a Bo3pacTaer B 2
paza. OnpenennuTs Maccy epBOHAYAIBHO ITOBEIICHHOTO Ipy3a.

A300r

B200r

C 1200r

D400r

11. HammpaBneHus: BEKTOPOB MOMEHTA UMITyJIbca M MOMEHTA CHJI JIJISl pABHOYCKOPEHHOTO BpAIlleHHs TBEPJOT0 Tella HAlPaBJIEHHL. ..
A MoOMEHT UMIybca 110 OCU BPALIEHHs, 110 IPABIITY IPABOro BUHTA. MOMEHT CUJIbI HEPIEHAUKYIISIPHO OCH BpalleHHs *
B MowMmeHT UMITyIIECa 1 MOMEHT CHIIBI TI0 OCH BPAICHHMS 110 MPABHILY IPABOTO BUHTA

C MoMeHT UMIyIIbca I MOMEHT CHUIBI TIEPIICHIUKYIISIPHO OCH BPAICHUS

D MoMeHT UMITylIbca 1 MOMEHT CUJIBI HAIIPaBJIEHBI IO OCH BPAIIEHHS B IPOTUBOIOI0KHBIE CTOPOHEI

12. Bec Tena maccoii m B mu¢Te, OMyCKAIOIEMYCS BHU3 C TOCTOSIHHBIM YCKOPEHHUEM a PaBeH ...

A P=m(g+a)

B P=ma

C P=m(g-a)*

D P=mg

13. WneanbHblii ra3 B KOJIXYECTBE 4 MOJIb U30TEPMUYECKU PACILIUPAACH IOIYYHI OT BHEIIHErO HCTOUYHUKA KOJIMYECTBO TEILIOTHI 2,5
k/[x. [Ipu 3TOM €ro BHyTpeHHsIsl SHEPTUs U3MEHWIIACh Ha. ..

A 2,5 k]Ix

B 10 xJIx

C 0xIdx *

D 20 x/Ix

14. YpaBHeHHE IBIKCHUS TOYKH JaHO B BUAE X=28in(n/2t+ n/4) cM. OnpeenuTs Nepro KoIeOaH!i TOUKH.

Adc *

BO0S5c

C2c

D&c

15. B naHHyI0 TOUKY IPOCTPAHCTBA IIPUIILIX IBE CBETOBBIEC BOJIHBI C OJMHAKOBBIM HaMpaBlIcHUEM KoleOaHuil BeKTopa , IepuogaMu
U ¥ HadanbHbIMU (azamu ¥ . MHTEepdepennus HabmoaaeTcs B cirydae ...

A Tl=2cT2=4c ¢l-02 =const

B Tl=2cT2=2c ¢1-d2 = const*

CTl=2cT2=4c pl-p2 /= const

DT1=2cT2=2c ¢1-02 /=const

OTKpBITHIE 3aJaHHS:
16. Kakas xapakTepHCTHKa 3ByKOBOI BOJIHBI OCTA€TCsl HEM3MEHHOM NpH Mepexo/ie BOIHBI U3 BO3/yXa B BOILY?
OTBeT: 4acTOTa BOJIHBL.
17. Pa3HOCTh MEXly 3HAUE€HHEM BEJIMUUHBI, 10JIy4a€MOU IIPU U3MEPEHUU, U €€ HCTUHHOM 3HAYE€HUM HA3bIBAETCS. ..
OtBeT: abCOMOTHOMN MOTrPEUIHOCTBIO.
18. [lepron mudpakMOHHON PELIETKH paBeH 5 JIIMHAM MOHOXpOMaTHYeCKOH BoIHBI (). Kakoe MakcnManbHOE YHCIIO IIaBHBIX
MaKCHMYMOB k maeT 3Ta pemerka?
OrtseT: 11 MakcHMyMOB.
19. B xakoM mpolecce U3MEHEHUE BHYTPEHHEN SHEPruy ra3a MPOUCXOAUT TONBKO 3a CU€T paboThI CokaTus rasa?
OTBeT: B aarabaTHYeCcCKOM Iporecce.
20. Jluck Maccoit T=2 KT KaTUTCS 0e3 CKOIBKEHHUS 110 TOPH30HTAIb "HOH IIOCKOCTH CO CKOpPOCThI0 V=4 M/c. Hailitn
KHHETHUYeCKy!o 3Hep—THIo Ex nucka.
Oter: 24 [Ix
21. INocnemoBaTeTbHO COSAMHEHBINPABHBIX CONPOTHBICHUH. BO CKOJIBKO pa3 M3MEHHUTCS CONIPOTUBIICHHE IETH ECIH MX COSIUHUTH
napasuieNbHO?
OTBeT: yMEHBIIUTCS B N2.
22. HarpshKeHHOCTB 3JIEKTPUIECKOTo IoJIst Bo3pocia B 3 pasa. Kak m3MeHHTCS 00beMHas INIOTHOCTD SHEPTHH 3JEKTPUIECKOTO
nonus?
OrtBert: yBenuuutcs B 9 pas.
23.YacTuia u3 cocTOsHUA MOKOs Havyasa ABUTAThCS 10 Jyre OKPYKHOCTH paanyca R=1 M ¢ MOCTOSHHBIM YIIIOBBIM YCKOPEHUEM € =
2 ¢-2. Yemy OyzmeT paBHO OTHOIICHNE HOPMAIFHOTO YCKOPEHHUS K TAHT€HIIMAIFHOMY yYCKOpeHHIo dyepes 1 ¢?
OtBeT:OTHOIICHNE HOPMAIBHOTO YCKOPEHHUS K TAHT'€HIIMAIBHOMY YCKOPEHHIO Yepe3 | ¢ paBHO 2.
24. Temneparypa abCOIIOTHO YEPHOTO TeNa YBENUYUIAch B 2 pa3a. Bo CKONbKO pa3 yBeIMUYHUIaCh JHEPreTHIecKasi CBeTUMOCTh
3TOro TeNna’?
OrtBert: yBenuuunack B 16 pas.
25. YpaBHeHHE TUIOCKOH rapMOHUYECKOI BOJIHBI, pacipocTpaHsiomeics Baoibs ocu OX , umeeT Bug Yemy paBHa CKOPOCTh
pacnpocTpaHeHHUs BOJIHEI (B M/c)?
OtBet: M/c.
26. Teno, MOTHOCTHIO MOTPYKEHHOE B BOAY (IIOTHOCTH BoABI p=1000 kr/M3) BecuT B 5 pa3 MeHbIIE YeM B Bo3ayxe. UeMmy paBHa
TUIOTHOCTB Tena?
OTBeT: IUIOTHOCTH Tena paBHa 1250 kr/m3.
27. Cuina ToKa B IPOBOJSAILEM KPYTOBOM KOHTYpe UHIYKTUBHOCTBIO 0,1 I'H n3MeHseTcs ¢ Te4UeHUEM BPEMEHH 110 3aKOHY .
AbcomoTtHas BennuuHa J/{C caMOMHAYKINY paBHa. ..




Orteet: 0,03 B.
28. YacTuua ABIKETCS 10 OKPYKHOCTU pajuycoM | M B COOTBETCTBUM C YPaBHEHUEM TJ€ B pajMaHax, B CEKyHOax. B kakoii
MOMEHT BPEMEHH OCTaHOBHTCS YacTHIA?

OTBeT: YacTHIla OCTAHOBUTCS B MOMEHT BPEMEHH, PaBHBIIA 3 C.
29.3a Bpems t pacnianock 75 % paguoakTUBHBIX aTOMOB. CKOJIBKO MEPHOIO0B MOIypacaga COCTaBUT 3TO BpeMs?
OTBeT: 1Ba nepHojia noiaypacnasia.
30. Yepes KOHTYp, HHAYKTHBHOCTH KoToporo L = 0,02 ['a TeueT Tok, naMeHsromuiics mo 3akony [=0,5sin500t. AMIunTynHO®
3HaueHne DJIC caMOMHAYKINH, BO3HUKAIOIIEH B KOHTYPE, PaBHO. ..

Otset: 5 B.

Tunossie MPAKTUYCCKUE 3aIaHU K OK3aMEHY IO JUCITUTIINHE:

3ananue 1. [IpsmonnHeiiHOe IBH)KEHUE MaTepUabHON TOUKH OMMCHIBAETCS 3aKOHOM . HaliT sKkcTpemManbHOe 3HaUeHHE CKOPOCTH
ToukH. KakoMy MOMEHTY BpeMEHH OT Hayalla JBHKEHHUsS] OHO COOTBETCTBYET. B kaKkoll MOMEHT BpeMEHH CKOpPOCTb  ?

3amanue 2. B omHOpOtHOM MarHUTHOM T1071e ¢ nHAyKIwei 0,35 Tin paBHOMepHO ¢ gacToToit 480 00/MHH BpammaeTcs pamka,
conepxamast 1500 ButkoB miomaasio S0 . Ock BpamieHus JeKUT B INIOCKOCTH PAMKH U TMIEPIEHANKYIISPHA TNHUSIM UHIYKIUH.
Omnpenenuts MakcuManbHyro OJ[C HHAYKIINU, BOSHUKAIOLIYIO B paMKe.

3aganue 3. IIydok eCTECTBEHHOTO CBETA MalaeT HAa CUCTEMY U3 4 HUKOJIEH, INIOCKOCTh IIPOIYCKAaHUs KaKI0Ir0 U3 KOTOPBIX
NoBepHyTa Ha yroi 30° OTHOCUTEIBHO MJIOCKOCTH MPOITYCKaHHS IPEbIAYIEro HUKOJ. Kakas 4acTb CBETOBOIO IIOTOKA IPOXOIUT
gepe3 3Ty cuctemy? IloTepsMu HHTEHCUBHOCTH CBETA B HUKOJIAX NPEHEOPEYb.

TunoBble BOIpoCH! K 3aIuTe J1a00paTopHOil padoThl «M3ydeHne OCHOBHOTO 3aKOHA JTMHAMUKH BPAIATEIbHOTO JABIKEHHS C
noMoInbio MasiTHHKa ObepOexa.»

1. Kakoe nBmxeHHe Ha3bIBaeTCsS BpallaTelbHBIM?

2. Coopmynupyiite BTopoii 3akoH HploTOHa U1 BpamareabHOro ABMKeHUs. CpaBHHUTE C 3aKOHOM JUISl IIOCTYIATEIbHOTO
JIBYDKEHMSL.

3. Uro Takoe MOMEHT MHepUIUH Teraa? MOMEHTHI HHEPIUX TeJ MPaBUIbHON (GopMbl: 00pyda, IUIMHIpPA, MIapa, CTEPIKHS?
4. UeMy paBeH MOMEHT MHEPLHMU CUCTEMBI Ten?

5. Chopmynupyiite Teopemy lllteiinepa.

TuroBsle BOIPOCH! K 3aIuTe 1abopaTopHOil paboTsl «OmpeaeneHne ropu30HTAIBHOI COCTABMIAIONIEH MATHUTHOTO MO 3eMIII
[Haiite onpeneneHue 3IeMeHTaM 36MHOI'O MarHeTU3Ma.

Chopmynupyiite 3akon buo-Casapa-Jlamnaca.

OOBsICHUTE NIPHUHIMI CYNEPIO3UIINN MarHUTHBIX TOJIeH. ['ie oH ucmonb3yercsa B pabore?

UeMy paBHBI HANPSHKEHHOCTh U MHAYKIUS MarHUTHOTO TOJSI B LIEHTPE KPYroBOTO TOKA.

Kak BBIMIIAUT MarHUTHOE NOJI€ KaTYIIKH?

B kakux eguHHMIax u3MepseTcs HanpsyKeHHOCTh MarHuTHoro moiisd B cuctemax CHU u CI'CM? Kakas cBs3b Mexay HUMHU?
Uro Takoe MOTOK MAarHUTHON WHAYKIMU KaTyIIKU?

OOBsICHUTE YCTPOMCTBO M NMPUHLUI JEHCTBUS TAaHTE€HC - TaJIbBAHOMETPA U YKAKUTE, JUISl KaKUX MPAKTUYECKUX LeJIel OH
TPUMEHSETCSL.

9. IMowemy m3MmepeHus HanboJee TOUHBI IIPU yIilaX OTKIOHEHHs ONM3Kux K 45°7

TumoBsle BONPOCHI K 3alUTe J1abopaTopHOi paboTsl «Onpenenenue UIMHBI BOJIHBI U3Ty4eHHs Ja3epa MpH MOMOILU

I PaKINOHHON PEIIeTKI»

B dem 3akirouaetcs sBIEHUE WHTEphEepeHITNN?

B uem 3aknrouaercs sBieHue audpaxmaumn?

OOBSCHUTD SIBJICHUE TIepepacipe/ieiCHHsT CBETOBOM SHEPTUH NpHu audpakuum?

Kakye MCTOYHHKH 3JIEKTPOMAarHUTHBIX BOJIH SBIISIOTCS KOTEPCHTHBIMHA?

Uro Takoe audpakimonHas pemeTka? dopMyna TIaBHBIX IU(PAKIHOHHEIX MaKCHMYMOB.

Ha nudpakumoHHyl0 penieTky HOpMallbHO MaJaeT HapajulefbHbIH MyqoK Jdydei ¢ amuHaMu BoiH Al u A2 (A1 > A2). ate
PHUCYHOK (X071 Jy4eii), COOTBETCTBYIOIIMI TIepepacipeieiieHrIo 3Heprun B opsakax k=0,k=1,k=2

PN N LD =

SU R~

TunoBsie TCOPETUYCCKHUE BOIIPOCHI K 9K3aMEHY IO AUCHHUILINHE:

1. Mogenu B mexanuke. Cuctema orcueta. Tpaekropus, JUIMHA IIyTH, BEKTOP MEPEMELICHUS.

2. BekTophl CKOPOCTH, YCKOPEHHS €ro COCTABISAIOMNE (TaHTeHINAIBHOE M HOPMAJIBHOE YCKOPEHHS).

3. [IpsiMonuHeiiHOe paBHOMEPHOE IBIDKEHHE MaTepHaibHOM TOUKH. YpaBHEHHUs ABWXKEHUS. | paduku myTH, CKOPOCTH U
YCKOPEHHUS.

4. Cro)xeHre B3aUMHO MEPIECHANKYIIPHBIX KOICOaHHH.

5. Buapl MexaHUUeCcKUX BOJIH.

6. VYpaBHeHHe Oeryiieit miockoit BomHbl. MHTephepeHIus BOIH.

7. JIBmxeHue Ted B KUIKOCTAX M ra3ax. [logpemHas cuiia, T000OBOE CONPOTHBIICHHE.

8. Teuenue Bsazkol xunkoctu. @opmyna HeroToHa. PeskuMBl TeueHHS KUIKOCTH.

9. Koaddumment Bsazkoctu U Metozsl ero onpenenenus (Ctokca u Ilyaseiins).

10. Teopema Octporpanckoro- I'aycca 11 37€KTpUYECKOro MoJsl B JU3IeKTpuKe. JudaekTpudeckasl MPOHUIIAEMOCTb CPEJbI.
11. OHeprust JEKTPOCTATUIECKOro NOJIsl. DHEPIUs 3apsyKEHHOTO YEMHEHHOI'O IIPOBOJHUKA.

12. MaruuTssli notok. Teopema Octporpanckoro-I'aycca i MarHUTHOTO IIOJIS.

13. PaGora mepemerieHus NPOBOJHUKA U KOHTYpa ¢ TOKOM B MarHUTHOM IIOJI€.

14. DJeKTpoMarHuTHas MHAyKnus. 3akoH JleHua.

15. INonspu3anus cBeTa mpU ABOMHOM IydenpenomiieHuy B kpucramiax. [Ipusma Huxomns. 3akon Maitoca.

16. HckyccTBeHHass onTHUYeCKas aHU30TPOIHsL. AHAIN3 HANPSDKCHHOTO COCTOSHUSA JeTajleill MOIsIPH3alHOHHO-ONTHYECKUM




METOJIOM.

17. Bpaienue miuockoCcTH MONAPU3ALNU ONTHYECKH aKTUBHBIMU BemlecTBaMu. OmpeaeneHne KOHIEHTPalul pacTBOPOB
MOJAPUMETPHIECKAM METOJIOM.

18. ®usuka aroma. Mogenu aroma. Ilocrynarel Bopa.

19. Teopus atroma Bonopoaa no bopy. Yposuu sneprun. Cepuanshas Gopmyna bansmepa.

20. PenTreHoBckue criekTpbl U3IydeHUs. 3aKoH Mo3nu

21. OneMeHTH! (PU3MKH IEMEHTAPHBIX YACTHIl. THITBI B3aMMOACHCTBHUH dIIEMEHTApHBIX YacTull. [IoHATHE 0 KBapKax.

6.4. Meronnueckue MaTepuaJibl, ONpeae/sonme npoueaypbl OHeHUBaHUA

MertoauKa OLIEHKH 3K3aMeHa MO JUCIUIIIHE

TeopeTnueckas 4acTh 3K3aMeHa M0 JUCLHUIIMHE MPEACTaBIseT cOO0M KOMIJIEKC BOIPOCOB Ha YCBOEHHE MPONAEHHOr0 MaTepHuania -
TEPMUHBI, OIIPEACIECHHUS, 3aKOHBL.

B pamkax TeopeTHuecKoi 9acT 00y4aromuiics, U KaXKA0To 3aaHus, (GOpMyIHpYeT NPABUIIBHEIEC C €70 TOYKH 3PSHUS OTBETHL.
3agaHue CUNTACTCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEpHBIE OTBETHI Ha BOIPOCHL. B MpoTUBHOM citydae 3amaHue
CUUTAETCS HEBBIIIOIHEHHBIM.

IIpakTHyeckas 4acTh 3K3aMeHa 110 JUCLUIUIMHE NIPECTABIAET 3a1a4l, HAlPaBJICHHbIE HA BBISBICHHE BO3MOXXHOCTU IIPAKTUUECKOTO
MPUMEHEHUS! KOHKPETHOT'O TEOPETHUECKOTO paszena.

OK3aMeH BBICTaBIISIETCS C YUETOM PE3YNbTATOB BBIIIOIHEHUS TEOPETHYECKOH M MPAKTUYECKON yacTeil B COOTBETCTBUH C
TPUBEICHHBIMH HIDKE TPEOOBAHUAMH.

5 (oTaM4HO) >85 Bce 3aaHus BHINONHEHB! B COOTBETCTBUH € TPEOOBAHUSAMH, B MOJHOM 00beMe U 6e3 omHOoK.

4 (xoporio) 75+84 Bce 3a1aHus BBIMOHEHB B COOTBETCTBHH C TPEOOBaHUAMH, B 00BEME JOCTATOYHOM JUIS OOIIETO
(hyHKIIMOHUPOBAHMS CHCTEMBI MJIH BBITIOJTHEHO JBA 33/IaHMS B COOTBETCTBHH C TPEOOBAHMSAMH, B IIOJIHOM 00BeMe 1 03 OIHOOK.

3 (YHOBIETBOPUTEIHHO) 50+74 BrinonneHo He MeHee ABYX 3aJaHWil B COOTBETCTBUU C TPeOOBaHUSIMH, B 00BeMe
JOCTaTOYHOM JUTS 00IIeT0 (DYHKIMOHHPOBAHUS CHCTEMBI

2 (HeyIOBJIETBOPHUTEIIHHO) <50 BeimonHeHO MeHee BYX 3aJaHHWN B COOTBETCTBHH C TPEOOBaHMSAMH, B 00BeMe

JOCTaTOYHOM JUIS 00IIeTo (hYHKIIHOHHPOBAHUS CHCTEMBI
HroroBelii 6asut 3a 3K3aMEH BBICTABISETCS TI0 OLEHKE XYALIeH 4acTH. B CIOpHBIX ciayyasx ImpenojaBaTellb BIpaBe 3a1aBaThb
YTOYHSIOIIUE BOMPOCHI U JaBaTh JOMOIHUTENbHbBIE NPAKTHIECKUE 3a0aHH.

MeToauKa OLEHKH 3a4eTa [0 JUCHHUILTHHE

3auer 1Mo AUCHHUILIMHE BBICTABISETCS [0 PE3yNIbTaTaM CHCTEMATHYECKON PaboThl CTYICHTA B TEUEHHE CEMECTpa.

Metoanka OleHKH 1a00paTOPHBIX paboT

CTyIeHT MO/DKEH BBIOIHUTD M 3aIUTUTH BCE JTa00paTOPHBIC PA0OTHI, IPESIyCMOTPEHHBIC IPOrPAMMON TUCIIUILIHHBL.
JlabopaTopHasi paboTa CUMTACTCS 3aLIMIICHHON P YCIOBUH YIOBICTBOPUTEILHBIX OTBETOB HA HE MeHee 85% BCeX KOHTPOJIBHBIX
BOIPOCOB, IIPUBEICHHBIX B KOHIIE KaXK/I01 paboThl B 1aOOPATOPHOM MPAKTHKYME, & TAK)KE BBIOJHEHHS TECTOBBIX 3aJaHHI 110 TeMe
paboThI Ha YCMOTpEHHUE TIPETIOIaBaTeNeH.

7. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIUHbBI (MOAYJIS)

7.1 Pexomenayemasi iuTeparypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENH 3arnaBue WznarenscTBo, rox

JI1.1 | Tpodpumona Taucus Kypc ¢usuku: yaed. mocobue 11 HHKCSHEP.-TEXH. CIeIl. By30B Mocksa: Axkagemust, 2010
HBanoBHa

JI1.2 | CurumoB Brnagucnas | Onruxa. @usnka aToma: 1ab0paTOPHEINA IPAKTUKYM IO (HH3HKE Hosocubupck: CI'YBT,
WBanosuy, 2016

IIporonomnosa Huna
ITaBnoBHa

JI1.3 | Buxkynos C. B., ®dusnka: cOOPHUK 33124 Hosocubupck: CI'YBT,
Curumos B. 1., 2017
Tpeakrna E. T.

JI1.4 | C.B. Bukymnos, B.1. ®dusmka: yued. mocoodue HoBocubupck: CI'YBT,
Curumos, E.T. 2017

Tpeiakuna, A.C.
SpocnaBueBa

JI1.5 | Hukutenko AHaTtonuii |JIabopaTopHBIH MPAKTHUKYM MO MOJICKYJISAPHO# (pHU3HKe: MPaKTHKyM HoBocubupck: CI'YBT,
I'eopruesuu, SkoBieB 2019

Bnagumup
Huxonaesuu,
Curumos Brnagucnas
WBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBmoBHa, ["'onoBaHOB
Muxaun Hukonaesua




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

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

JlabopaTOpHBII IPAKTHKYM T10 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIUHBI (MOAY JIS)

Hasznauenue

Ob6opynoBaHue

JlabopaTtopusi onTUKU W (HU3KUKU
aToma - ydeOHas aymIuTOpHS A

AymutopHas pocka; Komrutekt ydeOHoi Mebenm; JlaGopatopHsle ycraHOBKH: OmpejencHue
TJIaBHOTO (POKYCHOTO paccTOSHHA JIHH3EL, OIpeneneHune Mmoka3aTels IPeIOMICHHS KHIKOCTeH ¢

IIPOBEIEHUS 1abopaTOpHBIX | ToMomIbl0  pedpakTomerpa AO6Ge; OmnpeneneHue [UIMHBI BOMHBI  Jlazepa IIPU  [MOMOIIU

3aHATUI IudpakunoHHON pemerky; OnpeneneHHe KOHIEHTPAIMM CaXapHbIX pacTBOPOB C IOMOIIBIO
caxapuMerpa, 2 mr.; OrmnpeneneHne TeMIepatypsl packanéHHoro Tena; MccnenoBaHue
JIMHEWYaTOro CIEeKTpa BOAOPO/Ia M ONPEIEIeHUs MOCTOSHHOM Punbepra

YuebHas ayJUTOpHs quist | AynutopHas nocka; Komruiekt yde6HOM Mebenu; MynsTumenuitHoe o0opymoBaHHE: HPOEKTOP

MPOBECHUS 3aHATHI | (CTalMOHApHBIN), SKpaH (cTanuoHapHsli), [IK (mepenocHoit)

JICKIMOHHOTO THIIA

JlabopaTopus MEXaHUKU u | AynuropHas mocka; Kowmmrekt ydueOHOM Mebenn; JlaGopaTopHBIE CTEHABL: YHUBEPCAIBHBIH

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

ayiuTopus U1 NPOBEAEHHS | FOPU3OHTAIBHONM CcOCTaBiAoMmel MarHuTHOro mois 3emnd, 4 mr. OmnpeaeneHue yCKOPEHHs

1a00paTOPHBIX 3aHATHI

CHITBI TSDKECTH To croco0y beccens, 6 mr.; Mastauk O6epOeka, 2 mt.; MaxoBoe KoJieco, 4 mrT.;
Ompenenenne ckopoctd  3Byka;, OmpeneneHne OTHONIICHMS — TEIDIOEMKOCTEH, 2  MIT.;
JlaGoparopHoe ob6opynoBanue: Habop »snexkTpousMepHUTenbHBIX MpubopoB, 2 mrT.; Habop
000pyIOBaHUS IS BBIYUCIICHUSI HOTPEITHOCTEH H3MEPEHHH, 6 INT.

ITomemenne
CaMOCTOSITEJIbHOM
00yJarouxcst

ISt
paboTsl

Kommurexkt yuebHOt wmebemm; IIK — 10 mr., nomkmioueHHBIX Kk cetn "HHTepHer" u
o0ecrneunBalOINX  JOCTYl B  OJIEKTPOHHYI0  HH(OPMAIIMOHHO-OOPa30BaTENbHYIO  Cpemy
YHuBepcurera.




