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1. HEJIX OCBOEHU A JUCHUIIINMHBI

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

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: | b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.1.1 | Maremaruka

2.1.2 | MmxeHepHast M KOMITBIOTepHAs rpaduka

2.1.3 | Xumus

2.1.4 | InmxeHepHas U KOMIbIOTEpHAs rpaduka

2.1.5 | Xumus

2.2 | AucuMnJMHbI M MPAKTHKH, AJI5 KOTOPBIX OCBOEHHE TAHHOH TUCHUILINHBI (MO1Y/Is1) HEOOX0AMMO KaK
npeiIecTBYIOIIee:

2.2.1 | MoaenupoBaHue TPAaHCIIOPTHBIX MPOLIECCOB

2.2.2 | TexHonorudeckas (IponU3BOACTBEHHO-TEXHOJIOTHYECKAast) TPAKTHKA

2.2.3 | Hayuno-uccnenoBatenbckas padbora

2.2.4 | Teopust TpaHCTIOPTHBIX MPOLIECCOB M CUCTEM

3. KOMIIETEHLIMHA OBYYAIOLIETOCSI, POPMUPYEMBIE B PE3VJIBTATE OCBOEHHS AUCLIUILIMHBI
(MOJYJIS)

YK-1: CnocobeH ocymiecTBJISITh NOMCK, KpUTHYECKHUI aHAJIN3 U CUHTe3 HH(popMauu, NPUMEHATH CUCTEMHbIN MOIXO0/ I
peuieHus NoCTaBJCHHbIX 3a1a4

VYK-1.1: OcymecTBasieT MOUCK U CUHTE3 MOTydeHHOI HH(pOpMaLuK AT PelIeH s IOCTaBICHHBIX 33134

VYK-1.2: [IpoBomuT KpuTHYECKUIT aHATH3 HH(GOPMALUK IPH PELICHIH ITOCTABICHHBIX 33134

VYK-1.3: IIpumMeHseT CUCTEeMHBIH MOAXO0 AJIs PEIIECHHUS TOCTAaBICHHBIX 3324

OIIK-1: Crioco0eH NIpUMEHSATDH eCTeCTBEHHOHAYYHBIE H 00IeHH:KeHePHbIe 3HAHMS, MeTOIbl MATEMATHYECKOT0 AHAJIN3A 1
MO/IeJTUPOBAaHUS B NMPOo(deccHOHATILHOM AesITeTbHOCTH

OIIK-1.1: Vicnonb3yeT NpHHIUITEI €CTECTBEHHOHAYYHBIX W OOIEHH)KEHEPHBIX 3HAHUH B IPO(ECCHOHATBHON AeATEIBHOCT

OIIK-1.2: Bnageer MeToJaMu MaTeMaTHYECKOTO aHaJIM3a B IPO(PECCHOHAIBHON AEATENLHOCTH

OIIK-1.3: Biageer MeToaMu MaTeMaTHYECKOTO MOJCITHPOBAHUS B MPOPECCHO-HATLHON AEATSILHOCTH

OIIK-3: Cnioco6en B cepe cBoeii npodeccoHATbHOI AesITeJILbHOCTH NPOBOAUTH U3MepPeHus U Ha0/I01eHusl, 00padaTbIBaTh
H MPEACTABJIATH IKCIIEPHMEHTAJIbHbIE JaHHbIE U Pe3yIbTATHI HCIBITAHUMN

OIIK-3.1: [ToHrMaeT METOIBI ¥ CIIOCOOBI U3MEPEHHSI U HAOIIOICHH

OIIK-3.2: CnocoOeH npoBOIUTE H3MEPEHHS 1 HaOIIOAEeHNS B chepe cBOeH Mpo-(hecCHOHATBHON AESTETbHOCTH

OIIK-3.3: Bnameer HaBbIkaMu 00pabOTKHU M IPEICTABICHHS SKCIICPUMEHTAIBHBIX TAaHHBIX U PE3YJIbTaTOB UCIBITAHUN B chepe
cBOeH podeccHOHATBHON AEATETPHOCTH




B pe3ynbTaTe 0cBOEHHS TUCHUILTHHBI 00Y4AIOLIHIICA T0/KEH

3.1 (3HaTh:

3.1.1 | - pusnyecKue OCHOBBI MEXaHUKH;

3.1.2 | - oCHOBHBIE MOHATHSI, 3aKOHBI 1 MOJIENIN MEXAHUKH, SJIEKTPHUECTBAa U MarHeTU3Ma, KoJieOaHuil 1 BOJIH, KBAHTOBOH

(U3UKH, MOJICKYISIPHOM (DU3UKH U TEPMOIMHAMUKH, ONITHKH, AaTOMHOH U SICPHOH (DH3UKH;

3.1.3]- METOABI TCOPETHUYCCKOI'O U SKCIICPHUMCHTAJIBHOI'O UCCIICAOBAaHUA B (bmm(e.

3.2 | YMeTh:

3.2.1 [ ucionp30BaTh GU3NIECKUE 3aKOHBI IIPH aHATH3E U PEIISHUU PoOIeM NPodeCcCHOHANBHOMN eI TeIbHOCTH

3.3 | Bnagersn:

3.3.1 | MmeTomamu npoBeeHUs PU3NIECKUX U3MEPEHHUIT, METOaMH KOPPEKTHOM OLIEHKH HOTPEIIHOCTEH TIPH MPOBEACHUN

(U3HIECKOr0 KCIEPIMEHTA.

4. CTPYKTYPA JUCHUILIAHBI (MOLYJI5T)

Bun HaumeHnoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | YUacos | Jluteparypa | IlpIlo
3aHATUSA / Kype AroT
Pazgen | Pa3zgen 1. OcHOBBI MeXaHUKH
Jlex Kunemaruka. lunamuka /Jlex/ 2 JI1.1J11.4
Cp Kunemaruka. Kunemaruka nocTynaTeIbHOIO U BpalaTeabHOIO 2 12 JI1.4 0
JBIDKCHUSI MAaTEPUAIIBHOM TOYKH U TBepaoro tena. /Cp/
JIab OmnpeieneHne yCKOPEHUs CUITBI TSDKECTH 1o crioco0y beccers. 2 2 JI1.4 J11.6 0
OnpeeneHne MOMEHTA HHEPIIMU Max0BOTO KOJIeca TMHAMUICCKUM
MeTOJIOM. V3yueHrne OCHOBHOTO 3aKOHA JMHAMHUKH BpAIATeILHOTO
JBIDKEHHS ¢ ToMolIbio MasiTHuka ObepOexka. /J1ab/
Cp Junamuka JlMHaMuKa MOCTYNATEIbHOIo IBMKEHUS Tel. OCHOBHbIE 2 16 JI1.4 0
TEOPEMBI U 3aKOHBI. JIMHaMHKa BPaIlaTeIbHOTO IBHXKEHHS TBEPOrO
tena. PaboTa u sHeprust B Mmexanuke. /Cp/
Cp MexaHnnueckue KoueOaHus 1 BOIHBI. [ apMOHUYECKHE KOJIeOaHHUs. 2 10 JI1.4J11.6 0
3aryxaromue konedanus. Crnoxxenue konebanuii /Cp/
Pazmen | Pasmest 2. OcHOBBI MOJIEKYJISIPHO# (PU3UKHU
Jlex MorekynspHO-KuHeTHYecKas Teopusi. OCHOBBI TepMOANHAMUKH /JIek/ 2 2 JI1.1J11.4 0
Cp MonexynspHo-KHHeTHUecKas Teopusi OCHOBHOE ypaBHEHUE 2 10 1.4 0
MOJIEKYJISIPHO-KUHETHYECKOM TEOPUHU HJI€aJIbHOTO Ta3a. DIEMEHTBI
craructuku MakcBesuia u bonbimana. /Cp/
J1ab H3MepeHue IUTHBI 3BYKOBOW BOJHBI,CKOPOCTH 3BYKa M KO PHIINEHTa 2 2 JI1.4JI1.5 0
ITyaccona mo (¢a30BbIM cooTHOIIEHUsIM. /J1ab/
Cp OCHOBBI TEPMOAMHAMUKH. AHAIU3 IEPBOTO M BTOPOTO Hayas 2 10 1.4 0
tepMoarHaMuKky. TeruroBbie Mammub! /Cp/
Paznen | Pa3zgen 3. DuekTpomarHeTusm
Jlek DNeKTpocTaTHKa. DIEeKTpoJuHaMiKa. MarHutocraTika. MarHutHas 2 2 JI1.1J11.4 0
nanykysa. Teopus Makcsena /Jlex/
Cp OnekTpocTaTrueckoe nosie. HanpsbkenHocTh u noteHiuan. [punnun 2 10 JI1.4 0
cynepno3uuuu. [Ipumenenue treopemsl ["aycca i pacuera
JNEKTPUUYECKUX MOJIeH. DIEKTPOEMKOCTh YEIMHEHHOTO IPOBOAHUKA U
IJIOCKOTO KOHJIEHCAaTopa. DHEPrHs dleKTpocTaTuaeckoro nods /Cp/
Cp OnexrpoauHamuka. [locrosunslii Tok. 3akonsl OMma. K.ILJI. uctounuka 2 10 J1.4 0
noctossHHOTO ToKa /Cp/
Cp Marnutoctatuka. MarauutHoe nose. 3akonsl Ammnepa, buo — CaBapa — 2 10 1.4 0
Jlannaca u nonHoro Toka. Cuna Jlopenua. J{BuxeHne 3apsKeHHBIX
4acTUI] B MarHUTHOM T1oJie /Cp/
JIab OnpezeneHue ropu30HTaILHON COCTABIISIIOIIEH HAIPSKEHHOCTU 2 2 J1.4 0
MarHuTHoro nosist 3emnu. /Jla6/
Cp MarnutHas uaaykuus. Teopus MakcBena. SIBieHre 3JeKTpOMarHiTHOR 2 10 1.4 0
nHaykuud. CaMonHayKuust. MTHIyKTUBHOCTD. DKCTPAaTOKH 3aMbIKaHUS U
Ppa3MbIKaHUS ATeKTpHUecKoif renn. KoxedaTensHbIH KOHTYP.
OnexTpoMarHutHbele konebanus /Cp/
Pasmen | Pazmen 4. OnrTuka
Jlex Ousnueckas ontuka. Ksantosas ontuka /Jlex/ 2 2 JI1.1J11.4 0




Cp @usngeckast ontuka OCHOBHBIE 3aKOHBI T€OMETPHUECKON ONTHKU. 2 12 1.4 0
HuTepdepenius u nudpakuus ceera. [lomspusanus ceeta /Cp/

JIa6 Onpenenenue riraBHOro (OKyCHOTO paccTosHUS JTUH3. OnpeencHue 2 2 JI1.2 J11.4 0
JUTMHBI BOJTHBI H3ITy4EHUS Jla3epa P MOMOIIHN TU(PAKITMOHHOM
pewetku. /J1a6/

Cp KBanToBas onrtuka 3aKOHBI TEIIOBOTO U3IydeHHs U potoaddexra /Cp/ 2 10 1.4 0

Pazgen | Paspen S. ATtomHas u aaepHas Gpuznka

Jlex Crpoenmne aroma. Snepras puznka /Jlex/ 2 2 J1.1J11.4 0
Cp Crpoenue atoma KBaHTOBast Ipupo/a CBETa U BOJIHOBBIE CBOMCTBA 2 10 JI1.4 0
vyactun /Cp/
Cp SnepHas ¢pusnka 3aKOH paAMOAKTUBHOTO pacnanaa. SnepHeie 2 10 JI1.4 JI1.5 0
peaxim /Cp/
HKP KonTpomnsHas pabora /UKFP/ 2 4 JI1.1 JI1.3 0
1.4

5. COJEPJKAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznen 1. OcHOBBI MeXaHUKHU

Tema 1.1. Kunemaruka

OnemeHThl KMHEMAaTHKH. Mojenu B MexaHuke. Cuctema orcueTa. [ToctynatensHoe ABM)KEHHE TBEPAOTo Tena. TpaekTopus, AIHMHA
IyTH, BEKTOp nepemenieHus. CKOpocTh U yCKOPEHHE TOUKH KaK IPOU3BOIHBIE pajinyca-BeKTopa 1o BpeMeHu. HopmanbsHoe u
TaHTeHIHaTbHOEe ycKopeHus. Knaccubuxanus BUIOB ABMKEHHUS.

Tema 1.2. lunamuka

Tpu 3axona nuHamuku HerotoHa. [ToHATHS Maccsl U cuiibl. Buibl cuil B MEXaHUMKE: TPEHUs, YIPYTOCTH U TAroTeHus. MMiynbe Tena.
Wmmynsc cunbl. BHeIHNE 1 BHYTpeHHHE CHIIBI. 3aKOH COXPaHEHUS NMITyJIbca MEXaHW4IeCcKoi cucteMsl. LieHTp macc (meHTp
UHEPLUHN) MEXaHHUYECKOM CHCTEMBI U 3aKOH €T0 ABMKEHHS.

PaGoTa ocTossHHOM ¥ TIepeMeHHOH CHIbl. BrIpaskeHre paboThl CHIIBI Yepe3 KPUBOJIIMHEHHBIH HHTErpait. MOMIHOCTb. DHEPrus Kak
YHUBEpCAITbHAS Mepa Pa3INIHBIX (OPM ABIKEHHS U B3anMoeHcTers. KnHeTHueckas SHeprus MeXaHHIeCKOH CHCTEMBI. 3aKOH
COXpaHEHHSI MEXaHHUYECKOH SHEPTHHU U €T0 CBA3b C OJHOPOJHOCTHIO BpEMEHH. Y Iap aOCOTIOTHO YIPYIHX U HEYIPYTHUX Tel.
MoOMEeHT UHepLUH TBEPAOTO TeNa OTHOCUTENbHO ocu. [IpuMeps! ero Beruncinenus. Teopema IIreitnepa. MomeHT cuibl. OCHOBHOE
yYpaBHEHUE JUHAMUKU BPaIATENbHOIO IBUKEHUS TBEPJOTO TeJa OTHOCUTENBHO HEIIOABHKHOM OCH. 3aKOH COXPAaHEHHsI MOMEHTA
UMILYJIbCA U €70 CBSI3b C U30TPOIHOCTBIO IPOCTPAHCTBA.

3aKkoH BCeMHUPHOTO TsAroreHus. [loTeHIanbpHas SHeprus MaTepUaIbHON TOUKU BO BHEIITHEM CHUJIOBOM IIOJIE U €€ CBSI3b C CUIIOH,
JIEWCTBYIOIIEH HA MATEPUANIbHYIO TOUKY. 3aKOH COXPaHEHHs MEXAHUUYECKOH SHEPIHHU U €r0 CBsI3b C OAHOPOAHOCTBIO BPEMEHH.
JlaBnenue B )xuIKOCTH U ra3e. Enqunnips! uamepenus nasinenus. 3akonsl [lackans u Apxumena. Teuenne uaeanbHOM KUIKOCTH.
YpaBHeHMEe Hepa3pbIBHOCTU. Y paBHeHUe bepHyiu u cinencTeus u3 Hero. Tedenue Baskoi sxuakoctd. @opmynsl Herorona u
Croxkca. Koa(huuueHT BSI3KOCTH U METOABI €TI0 ONPEAEIICHHUSL.

Tema 1.3. MexaHmdeckne KoieOaHHs ¥ BOJTHEI

I'apmoHnUeckue KoaeOaHus U UX XapakTepucTUKH. JuddepeHnnansHoe ypaBHEHHE TapMOHHUECKHUX Konebauuii. [IpyXxnHHBIH,
(uznyeckuit © MaTeMaTHUECKUI MAasSTHUKHA. DHEPrusi rapMOHUYECKHUX KojeOanuid. ClioykeHre TapMOHHUYECKUX KoJeOaHUi 0JTHOTO
HalpaBJIeHHs U OJJMHAKOBOH 4acToThl. bueHue.

CroxeHHs B3aNMHO NTEPICHIUKYISPHBIX Koebannid. @urypst Jlnccaxy. 3aTyxaronye 1 BEIHYK/IeHHbIE KoaeOanus. PesonaHc.
BonHOBBIE ponecchl. MexaHu3M 00pa30BaHUS MEXaHUIECKUX BOJIH B yIPYroi cpene. IIpomonsHbIe U MoNepeyHbIe BOTHBL
YpaBHeHHe MIOCKOH Oeryieil BoaHbL. J{TMHa BONHBI U BOJTHOBOE YUCIIO.

Pa3nmen 2. OCHOBBI MOJIEKYIISIPHOI (DU3UKH

Tema 2.1. MonekynsipHO-KHHETHYECKast TEOPHS

OmnbITHBIE 3aKOHBI UCANBHBIX ra3oB. YpaBHeHue Knaneiipona-MenaeneeBa. OcHoBHoe ypaBHeHre MKT naeanbHbIx rasos.
Cpensss KHHeTHYIecKasi SHePTist MOJIEKyI. MoJIeKyIsIpHO-KHHETHIECKOe TOJIKOBaHNE a0COIOTHOH TeMITepaTypHl.

OneMeHTHI cTaTUCTHYECKOl (hu3uky. 3akoH MakcBena A pacipeeNIeHUsI MOJIEKYI HAEalbHOT0 ra3a 0 CKOPOCTSIM.
bapomerpuueckas ¢popmyna. 3akon bonbliMana a1 pacnpeienieHHs 4acTHI] BO BHEITHEM NOTEHIMaIbHOM noiie. CpegHee 4ncio
CTOJIKHOBEHHIT U CPeIHSAS JUIMHA CBOOOJHOTO MPOOEra MOJIEKYII.

OmnsitHOE 0o60ocHOBarMe MKT. [Tuddy3us, TeIIonpoBogHOCTS U BHYTpeHHee TpeHue. 3akoHsl Puxa, dypre n HeroToHAa.

Tema 2.2. TepmoauHamuka

Bryrpennss sneprus. Uncio creneHel cB060 b MOIEKyIl. 3aKOH PAaBHOMEPHOTO paclpe/ieIeHHs] SHEPTHH MO CTETICHSIM CBOOOBL.
ITepBoe Hagaso TepMoxuHAMHKH. PaboTa rasa npu n3MeHeHHH ero oobeMa. TermIoeMKoCcTs MaKpocucTeMbl. MossipHast
TETJIOEMKOCTh. 3aBUCHMOCTb TEIIIOEMKOCTH UACAIFHOTO Ta3a OT BUAA mpoliecca. [IpuMeHeHne mepBoro Hadaga TepMOIUHAMUIKH K
usomnpoueccaM. AnuabatHslil mpouecc. YpasHenue Ilyaccona.

Kpyrossie nporieccer. O6patumelie 1 HeoOpaTtumble Tporieccsl. L{ukr KapHo n ero k... uis uaeansHoro rasa. Bropoe Hagano
TepMoanHAMUKH. [loHATHE 00 SHTpONNH, €€ CTATHCTHIECKOE TOJIKOBAHHE.

Cuuibl ¥ MOTEHIUATBHAS YHEPTHsI MEKMOJIEKYIIIPHOTO B3auMoAeHcTBUs. DPPeKTUBHBIN TuaMeTp MoIeKy. YpaBHeHue BaH-nep-
Baanbca. ®a3ossle nepexons! 1 1 2 pona. Kpurnueckoe cocrosiHue. Tpoiinas Touka. OCOOCHHOCTH TBEPJOTO M XKUIKOTO COCTOSHUI
BemecTBa. [loBepxHOoCcTHOE HaTsDKeHHE. CMadnBaHue. KanmispHble sSBICHNUS.

Paznen 3. DnekTpoMarseTusm
Tema 3.1. Dnexkrpocraruka




3akon Kynona. Hanps’keHHOCTb ¥ CHJIOBBIE JIMHHY HANPSHKEHHOCTH 3JIEKTPUYEcKOoro mois. [IpuHnun cynepno3unum
anexTpuueckux nonei. [lpumep pacuera HampsXKEHHOCTH MOJIs, CO3AaBacMoit cucTeMoi 3apsaoB. [IoTOk BeKTOpa HANPSKEHHOCTH
anektpudeckoro noiss. Teopema Octporpaackoro-I'aycca

PaboTa cuit 21€KTPUYECKOro MO MO TIepeMENIeHUIo 3apsiaa. LupKymsnus BeKTopa HanpshkeHHOCTH. [loTeHIManbHbIi XapakTep
IMEKTPOCTATUUECKOro Mod. [ToTeHnuan 3MeKTpu4ecKoro noist. DKBUIOTEHI[MAIbHbIE TOBEPXHOCTU. CBA3b MOTEHLIMANA C
HAMpPSHKEHHOCTBIO MOJIs. DNEKTPUYECKOE MoJIe B JUAIEKTPUKaX. THIIbI AUIEKTPUKOB. Bubl nonspusannu. BexTop nonspusanuu.
IIpoBOHUKH B 3JIEKTPOCTATHUECKOM I0JI€. DIIEKTPOEMKOCTh IPOBOAHNKA. KoHeHcaTOph! 1 uX Buabl. PopMyria INIOCKOro
koHJeHcaTopa. CrocoObl coeTMHEeHH KOHIEHCATOPOB B 6aTapero. DHEprus 3MeKTpocTaTudeckoro noiast. O6bpEMHas MIOTHOCTh
SHEPruHu.

Tema 3.2. DnekTpoauHaMHKa

IMocTosHHEIN 31eKTpUdecKui TOK. Buabsl HocuTeneil 3apsaa B pa3nuuHbix cpegax. Cma Toka. Bexrop mnorHoctr Toka. 3/1C
UCTOYHMKA TOKa. 3akoH OMa 1S yqacTKa U nmoiaHoi nenu. CompoTuBlIeHNe U IPOBOJUMOCTb MPOBOIHUKOB, UX TeMIepaTypHas
3aBUCHMOCTb. PacueT conpoTHBIEHUH PH Pa3IMYHbIX BUAAX COEIUHEHHH.

PaboTa 1 MOIITHOCTS 31eKTpHUYecKoro Toka. 3akoH Jlxoymsa-Jlernma. [lpasnna Kupxroda u mprMeHeHne UX K pacdeTy
pa3BeTBIEHHBIX Lieneil.

Tema 3.3 MaraurocTaTHKa

Marnutsoe nosne. Manykuus MmarautHoro nosnst. CuiioBble IMHUMA MarHUTHOTO OJIsL, €r0 BUXPEBOU XapakTep. 3akoH Ammepa Juis
CHUJIBL, ACUCTBYIOLIEH HA MPOBOJHUK ¢ TOKOM. [IpaBuio neBoil pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TokoM B
MarHutHoM nose. [Ipusnun paboTs! anekrpoasurarens. 3akoH buo-Casapa-Jlannaca u ero npUMeHEHHE K pacueTy MarHUTHBIX
noJiei (MpsSIMOTO U KPYroBOTO TOKOB).

Cuiibl B3aMMOJICHCTBHUS IapaJlUIEIbHBIX TOKOB. 3aKOHBI AMIiepa. [IBIKEHHE 3apsKEHHBIX YaCTULl B MArHUTHOM nosie. Cuia
Jlopenna. Hupxymsauus sektopa H u B. 3akoH nomHoro Toka. MarHuTHOE mose coleHonaa U Topousa. I1oTokx BeKTopa MarHUTHOU
unaykiuu. Teopema ["aycca nns nonst B. Ilotok BekTopa B uepes conenous.

Tema 3.4. MarnutHas uaaykuus. Teopust Makcsenia

Paborta 1o mepeMeneHnIo NPOBOAHNKA U KOHTYpa C TOKOM B MarHUTHOM IToJIe. DJIEeKTPOMAarHUTHast HHAYKIHA. 3akoH Dapaznes u
€ro BBIBOJ] U3 3aKOHa coxpaHeHus sHepruu. [Ipasuno Jlenua. SIBnenue camonHAyKIuH. HAYKTUBHOCTD KOHTYpa. D/1C
CaMOMHIYKIMK. B3anmuas nHayKknus. MarauTHOE oJie B BEIeCTBE. THIBI MArHETHKOB (1na-, napa- U heppOMarHeTUKH), UX
¢u3mueckas npupona. HamaramaeHHOCT. MarHuTHas IpoHHIaeMocTh BemecTBa. OcHOBHEI Teopnu MakcBeiuia. Tok cMemeHns.
YpaBHenus Makcseia B uHTerpansHoit ¢opme.IlonsaTtue o mepemenHoM Toke. OMUUEcKoe, peakTUBHOE (EMKOCTHOE U
UHIYKTHBHOE) 1 MOJHOE COMPOTHUBJIEHHS LIETIU TepeMEHHOro Toka. 3akoH OMa JUIsl ey IePEMEHHOr0 Toka. MOIIHOCTb,
BblJIEJIsIeMas B LIENX IIEPEMEHHOT0 TOKA.

OnexTpoMarHUTHBIE KosieOanus. ["apMOHUUECKHe, 3aTyXalOIHe U BRIHYKIeHHbIE KoeOanus. [loraTie o pe3oHaHce.
OnexTpoMarHUTHBIE BOJIHBI U UX cBoiicTBa. I1Ikana aneKTpOMarHUTHBIX BOJH.

Paznen 4. Ontuka

Tema 4.1. ®uznyeckas onTukKa

OCHOBHBIE 3aKOHBI F€OMETPUYECKOH ONTUKH. AOCONIOTHBII U OTHOCUTENBHBIN MOKa3aTesu npenomieHus. Mx dusuyeckuii cmbici.
SIBneHue MONHOTO BHYTpeHHETOo oTpaxkeHns. CBetoBoabl. Coeprueckne 3epkana. @opmyna 3epkana. [Toctpoerne n300pakeHHH.
Tonxkwue nmuna3sl. @opmyna muH3BL. [TocTpoeHne H300paxeHHH.

BounHOBast aneKTpoMarHuTHas MpUpoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJH. Bpems u amuHa
KorepeHTHOCTH. [IpocTpancTBeHHast KorepeHTHOCTb. VIHTepdepenus ceera. MeTtons! HabmoneHus nHTepdepenin ceera. Pacuer
uaTepdepernun B onbite FOHTa. IHTepdepeHnrs cBeTa B TOHKUX IUIeHKaX. [1010CH paBHOW TOJNIMIMHEI X PaBHOTO HAKJIOHA.
Kompua Hetotona. IIpuMenenne nHTepdEepeHIny B HayKe U TeXHUKE.

Judpaxius ceta. [punimn INolirenca-®penensa. Metoz 300 @penens. Judpakuus OpeHens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakmust Ha mpocTpaHcTBeHHOH pentetke. @opmyna Bynbega-bparra. Pertrenorpaduyeckoe ucciemoBanue CTpyKTyphl
kpuctamioB. [TonsaTre o ronorpadum.

Ionspuzanus ceera. EcTrecTBeHHBIN U MONSPU30BaHHBIH cBeT. 3akoH Matoca. [Tonspuzaiust cBeTa mpu OTPaKEHUU U
MPEeIOMJIEHHH Ha TPaHULE JBYX IU3IEKTPUKOB. 3akoH bprocrepa. JIBoiiHoe mydenpenomiuenue. ITpusma Hukomns. Ionsponast n
MOJAPHU3AI[IOHHBIE TPU3MBL.

HckycctBenHas ontudeckas ann3oTponus. Dddexts! Keppa u @apanes. OnTudecku akTHBHBIE BemiecTsa. Jlucmepcus ceera.
DNEeMEHTHI 3JIEKTPOHHOM Teopuu auctiepcun ceeta. [lornmomenue (abcopouus) ceera. 3akon byrepa.

Tema 4.2. KBanToBas onruka

TemnoBoe U3ITydeHNE U €T0 XapaKTePUCTUKH. AGCONIIOTHO YepHOoe Teno. 3akoH Kupxroda. 3axon Credana - bonpmana.
Pacnipenenenue sHepruu B criekTpe abCOMOTHO YepHOro Tena. 3akoH cMenienus: Buna. @opmyna Penes-/lxunca.

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

Paznen 5. AtomHas u sigepHas Gu3nka

Tema 5.1. Ctpoenue atoma

Mopnemnu aromoB Tomricona u Pesepdopaa. OMmupraeckre 3aKOHOMEPHOCTH B CIICKTPax UCITYCKAHHS U MOTJIOMIEHHS aTOMOB.
®opmyna Punbepra. Jlunerdarsiii ciektp aroma Bogopoaa. OCHOBHBIE CEPUU CIIEKTPATbHBIX JTMHHUM.

Bounna Jlyn ne Bpoitnst. OnbITHOe 060CHOBaHUE KOPIYCKYJISIPHO-BOJIHOBOT'O JAyalli3Ma CBOMCTB BemiecTBa. COOTHOIICHUS
HeomnpeneneHHocTel [ei3eHOepra kak mposiBIICHHE KOPITYCKYIISIPHO-BOJIHOBOTO JTyalli3Ma CBOMCTB MaTtepu. BomHoOBast hyHKIUS 1
ee craTucTuuecKuil cmpici. YpaBHeHue IlIpénunrepa aAns craMoHapHBIX COCTOSHUM.

IMoctynarst bopa. bopoBckas Teopust atoMa BOJOPOJIa U BOAOPOAONOA00HOTO HOHA. ATOM BOAOPO/a B KBAHTOBOI MEXaHUKE.
Kganrtossle uncna. CriuH 31ekTpoHa. CinHoBoe KBaHTOBOE yucio. [Ipunuun ITaynu. Pacnpenenenue 31eKTPOHOB IO COCTOSIHUSIM.
Tema 5.2. SnepHas ¢pusnka

Pentrenosckue cnekTpsl. 3akoH I'. Mosznu. Ilornomnienre, CioHTaHHOE U BBIHY)KJEHHOE M3aydeHue. [loHsTre 06 onTuyeckux




KBaHTOBBIX FeHepaTopax (ITazepax). Pasmep, cocTas u 3apsii aTOMHOTo sapa. MaccoBoe u 3apsioBoe uucia. JleeKkt Maccsl 1
SHeprus cBs3u sapa.BzanMoneiicTBre HyKIOHOB U MOHATHE O CBOMCTBAX U NMPUPOJE AAepHbIX cuil. Mozenu siapa. PannoakTuBHOE
W3ITy9deHHe U ero BUIBL. 3aKOH PaJHOaKTUBHOTO pacliana. 3aKOHOMEPHOCTH U ITPONCXOKACHHE anb(a, OeTa - 1 raMMa-H3TydeHUs
aToMHBIX saep.[IoHATHe 0 SAEepPHBIX PeakIIIX U UX OCHOBHBIX THHaxX. McKycCTBeHHAs paJOaKTUBHOCTG. [leTIeHUe TSDKEIBIX Sep.
Hennas peakuus aenenus. [lonarue o saepHoii sHepreTuke. Peakuus cunTe3a aTOMHBIX aaep. [Ipobiema ympapisieMbIx
TEPMOSICPHBIX PEaKIMil. DIeMeHTapHbIe YacTHLBL. VX kmaccuduxanmys.

6. ®POHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

BrinosnHenue u 3amuTa 1a00paTopHbIX padoT
BrInosiHeHHE caMOCTOSTENBHBIX PaboT

3auer

Ok3ameH

6.2. TeMbl NHCBMEHHBIX PadoT

He npexycmoTpeHo y4eOHBIM IIIAHOM

6.3. KoHTpoJibHbIE BOIIPOCHI U 3aJaHUS

YK-1: CriocoGeH oCyIIeCTBIAT ONCK, KPUTHIECKUH aHaIN3 ¥ CHHTE3 HHPOPMaNny, IPIMEHITh CHCTEMHBIA TIOAXO A
pelIeHNs OCTABICHHBIX 33/1a4

Bomnpoc Nel

ITouemy ckopocTh mageHUs TNl B BaKyyMe HE 3aBUCHT OT UX Macchl? ONMIINTe, KaKue CUIIbI JeHCTBYIOT Ha TeJo, KOTJa OHO TajaeT,
Y KaK 5TH CHJIBI BIMSIOT HA YCKOPEHHUE Tela.

OtBet: CKOPOCTH MaJICHUS TN B BAKyyMe HE 3aBHCHUT OT MX Macchl Oaroyaps 3aKoHy BCeMHUpHOTo TsroteHnst HetotoHa. CoriacHo
3TOMY 3aKOHY, CHJIa TSDKECTH JEHCTBYeT Ha BCe Tella OJIMHAKOBO, IIPONOPIHOHATIBHO UX Macce. OHAKO, IIOCKOJIBKY Macca TaKkxKe
ompeesnsieT UHEPTHOCTb Tena (CONPOTUBICHHE H3MEHEHHIO CKOPOCTH), YCKOPEHUE, KOTOPOE UCIIBITHIBACT TEJIO0, OKA3BIBACTCS
HOCTOSTHHBIM M HE 3aBUCSIIIUM OT Macchl. OCHOBHBIC CHIIBI, ISHCTBYIONIME Ha MAAIOIIEe TeJI0, — 3TO CHIIA TSHKECTH
COIIPOTHUBIICHUE CPeMbI (B CITydae OTCYTCTBHSA CpPEIIbl, KaK B BakyyMme). B BakyyMe conmpoTHBIICHHE OTCYTCTBYET, U CJMHCTBEHHBIM
(hakTOpOM OCTaeTcs TpaBUTAIMs, KOTOpask yCKOPSIET BCE Tella OMUHAKOBO.

Bonpoc Ne2

OOBsicHUTE, TOYEMY BO3/LyX B KOMHATE IMEET IIOCTOSIHHYIO TeMIIepaTypy, XOTs TeMIlepaTypa CTeH KOMHAThI MOXKET MEHAThCS. UTo
MPOUCXOUT C IHEPrHueil MOJIeKyI Bo3ayxa?

Ortget: TeMmneparypa Bo3ayxa B KOMHATE HOAICPKUBACTCS TIOCTOSIHHO OJlarofjapst mporeccy TeIuonepeiayi MexKIy BO3IYyXOM H
creHamu. Korzia cTeHBI HarpeBarOTCS WM OXJIAXKIAIOTCS, OHHU IIepeIaroT TEIUIO BO3AYXY, KOTOPHIH, B CBOIO O4epeb, paclpeaeisieT
9Ty SHEPTHIO CPeIH CBOUX MOJeKyn. OHaKo u3-3a 00IbIIOro 00beMa BO3IyXa U ero CIIOCOOHOCTH TIePEMELINBATELCS, N3MEHEHHUS
TEMIIEPATyPhI CTCH HE MPHBOIAT K 3HAYUTEIILHBIM U3MCHCHHUSAM TEMIIEPaTyphl BO3IyXa B IIEJIOM. DHEPTHsI MOJIEKYI BO3IyXa
nepepacipeieNnseTcs TakuM 00pa3oM, 94TO CPEIHs KHHETHIeCKast SHEPTHs MOJICKYIT (KOTopasi OolpeessieT TeMITepaTypy) OCTaeTcs
[IPaKTUYECKU HEU3MEHHOM.

Bompoc Ne3

Kakoii 3ak0H onucheIBaeT B3aMMOACHCTBUE ABYX TeJl, HAXOAAIIUXCS MO/ JCHCTBUEM CHIIBI TSDKECTH?
a) 3akoH Apxumena

b) 3akon Oma

¢) 3akoH ['yka

d) 3axoH BCeMHPHOTO TATOTECHHS

IIpaBusbHblii 0TBET: d) 3aKOH BCEMUPHOTO TATOTEHUS

Bompoc No4

Kakoe ycTpoiCTBO UCTIONB3YETCS IS N3MEPEHHUS CUIIBI TOKA B JIEKTPUIECCKON IerH?
a) AMnepmetp

b) BoasTmerp

c) Ommetp

d) I'anbBanoMeTp

[IpaBunbHBI OTBET: a) AMIIEpMETp

Bonpoc Ne5

Kaxkue u3 nepevnciieHHBIX ()aKTOPOB BIUSIOT Ha COCTOSIHUE BELIECTBA (ra3000pa3Hoe, )KUAKOE, TBepaoe)?
a) Temmieparypa

b) [aBnenne

c) Oovem

d) Monspnas macca

¢) Cuita MpUTSDKEHUST MEXKIY MOJIEKYITaMH

f) Xummueckwuii coctaB

IIpaBunbHBIC OTBETHL: a, b, €




Bompoc Ne6

Kaxwe mprOOopbI HCTIONB3YIOTCS T H3MEPEHHS SJICKTPUICSCKIX BEITHINH?
a) Ammepmerp

b) BoneTmetp

c¢) Tepmomerp

d) Manomertp

e) Ommertp

f) bapomerp

[TpaBuabHEIE OTBETHL: a, b, €

Bomnpoc Ne7

Y cTaHOBHTE MPAaBUIIBHYIO MOCICI0BATEILHOCTD ITAOB JBIXKCHHS TeJIa, OPOIIEHHOTO BEPTUKAIBHO BBEPX.
Teno mocTUraeT MakCUMAaabHON BBICOTHI.

Teno HauWHAET ABUIKEHUE BBEPX.

Teno aBmKeTCS BBEPX C 3aMEIJICHHEM.

Teno HauynMHaeT majgaTh BHU3.

Teno Bo3BpamiaeTcst B UCXOMHYIO TOUKY.

HpaBHHLHaﬂ OCIE0BATEIbHOCTE: 2 >3 —> 1 —>4 — 5

N

Bompoc Ne8

YcTaHOBHTE MPAaBIIIBHYIO TIOCIIEI0BATENBHOCTD IPOLECCOB, MPOHCXOAAIINX IPH paboTe TpaHChOpMaTOpa.
MarHuTHbIM IOTOK U3MEHSETCS.

Bropudnas 0OMOTKa TeHepHpYeT AIEKTPHICCKUH TOK.

BropudHas 00MOTKa HONTy4aeT NMepeMEeHHbBIH TOK.

Bo Bropuunoii o0MoTke BozHukaeT DIC.

ITepeMeHHBII TOK MMOJAETCS B IEPBUYHYIO OOMOTKY.

HpaBI/IHLHaH IIOCJIEI0BATENIBHOCTE: 5 - 1 -4 —2 — 3

DA~

Bompoc Ne9

Y CTaHOBHTE COOTBETCTBUE MEXKY PH3MUSCKIMH BEIMIMHAMHE U UX ONPEACTICHASIMHU.
duznyeckas BeIMYHMHA Omnpenenenue

a) Umnynsc 1) IlpousBeneHne Maccel Ha YCKOpEHHE

b) Cuna 2) BenuuuHa, XapakTepusymoomas JBHKCHUE TeNa

¢) Yckopenue 3) CxopocTh H3MEHEHHS UMITYIbCA

d) Cxopoctb 4) V3meHeHue MOJOKEeHHs TeJla OTHOCUTENIFHO BPEMEHH
[IpaBunbHOE COOTBETCTBUE:

2) —2)

b)—1)

c)—3)

d)—4)

Bomnpoc NelQ

YcTaHOBUTE COOTBETCTBHE MCXKIY Cl)I/ISI/I‘{eCKI/IMI/I BCJIMYMHAMHU U UX €AMHHUIIaMU U3MEPECHHUA B Memnyﬂapozmoﬁ CHUCTEME €ANHUILL
(CH).

duznyeckas BeJIMYHMHA Enununa uzmepeHus

a) DJIEKTPUUECKUH 3apsiz 1) Kynon

b) HanpspkenHocTh anektpudeckoro moyis 2) Hetoton/Kynon
¢) [ToreHnman HIEKTPHYECKOTO TTOJIS 3) Bonbt

d) EmMkocTh KOHIEHCaTopa 4) dapan

[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d) —4)

OIIK-1: CnocobeH mpUMEeHSTh eCTECTBeHHOHAYYHbIE U OOICHHKEHEPHbIE 3HAHUS, METO/IBI MAaTEMaTUYECKOT0 aHAIHM3a 1
MOJIETMPOBAHUS B TPO(ECCHOHATIBHON AESTENbHOCTH

Bonpoc Nel

Omnuimre, Kak MEHsIETCs IUIOTHOCTH I'a3a MPY U3MEHEHUN TeMIepaTypbl U naBienus. Kakue ¢pusnueckue cBoiicTBa raza
OIIPEICIISIIOT €0 MOBEACHHE B 3THX YCIOBHSX?

Ortgert: [Ipn yBenmueHHN TeMIIEpaTypsl ra3 pacmmpseTcs, YT0 MPUBOANT K YMEHBIICHHIO €T0 IIOTHOCTH. I1py MOBHIIIeHUN
JABIICHUS ra3 COKUMAETCS, YBEJIMUUBAs CBOIO INIOTHOCTH. OCHOBHBIE CBOIICTBA r'a3a, KOTOPBIE OIPEEIIIOT €ro MOBEICHNUE,
BKJIIOYAIOT CPEAHIOI0 KHHETHYECKYIO SHEPTUIO MOJICKYJI (TeMIIepaTypa) M CHILy MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBYS (JJaBJICHNE).
Bonpoc Ne2

OOBsicHUTE, TOYEMY ITPH IBIDKCHUH Cy/IHA Ha TOBOPOTE KOPITYC HAKIOHACTCSA BHYTPh MMOBOpOTa. Kakue CHIbl BBI3BIBAIOT 3TOT
HaKJIOH M KaK OHH BJIUSIOT Ha YCTOHYMBOCTD CyaHa?




Ortset: Haxiion xopiryca Cy/iHa BHyTPb IIOBOPOTA BEI3BAH JCHCTBHEM LEHTPOCTPEMUTEIBHBIX CIJI, BOSHUKAIOIIUX MPH ABMKEHUU
10 KpUBONUHENWHOH TpaekTopun. Koraa cyqHo noBopaunBaeT, IEHTPOCTPEMUTENbHAS CHJIa TSIHET €ro K LIEHTPY OBOPOTa,
3acTaBiIsAsg KOPILYC HAKJIOHAThCA BHYTPb. DTOT HAKJIOH KOMIIEHCUPYETCS CHJIaMU IU1aBy4eCTH, JEHCTBYIOIMMH CHU3Y BBEPX,
KOTOPBIE CTPEMSTCS BEPHYTh CYJHO B BEPTUKAIBHOE MIOJIOKEHUE. Y CTOMUUBOCTD Cy[JHA 3aBUCUT OT COOTHOLICHUS ATUX CUIL: YEM
CHIIbHEE HAKIIOH, TeM OO0JIbIle BEPOSITHOCTh OTEPU YCTOWYNBOCTH. BaxkHbIMU (pakTOpamMHu, BIUSIOMIMMH Ha YCTOHYMBOCTB,
SBJISIIOTCSI BBICOTA LICHTPA Macc Cy/Ha, opMa KopILyca U paclpeaeieHue Ipysa.

Bompoc Ne3

Kakoii 3aK0H OIMCBIBACT 3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(hOpMaliy Mpy>KUHbI?
a) 3aKOH BCEMUPHOT'O TATOTEHUS

b) 3akon 'yka

¢) 3akon Oma

d) 3akon boitnsa-Mapuotra

IIpaBunbHENA oTBET: b) 3akoH 'yka

Bompoc Ned4

Kaxoe ycTpoiicTBo peodpas3yeT MeXaHHIeCKYI0 SHEPTHIO B 3JEKTPUIECKYIO?
a) luHamo-MammmHa

b) Tpauncdopmarop

¢) AKKyMyJIsiTOp

d) Korgencatop

IIpaBusbHbIA OTBET: a) JluHAMO-MaInHa

Bompoc Ne5

Kaxkue u3 mepeqncieHHBIX CBOICTB XapaKTepHBI IS (heppOMarHUTHBIX MaTePHATIOB?
a) Bricokas 2eKTponpoBOIUMOCTD

b) CiocoOHOCTH COXpaHATh OCTATOYHYI0 HAMAarHHICHHOCTh

¢) Huskas MaranTHas IPOHUIIAEMOCTD

d) Hanuuue nomeHoB

ITpaBunbHbIe OTBETHI: b, d

Bonpoc Ne6

Kakue BeTHUMHEI SBIAIOTCS OCHOBHBIMH ITapaMeTPaMH COCTOSIHUS TEPMOANHAMUYCCKOM CHCTEMBI?
a) Temmeparypa

b) O6bem

¢) MaccoBast 1o

d) aBnenue

e) CkopocTh

IIpaBunbHBIC OTBETHL: a, b, d

Bomnpoc Ne7

YcTaHOBHTE IPaBUIILHYIO MOCIIE0BATEIBHOCT CTAANI ABMKEHUS TeNa, OPOILIEHHOTO TOPU30HTANIBHO C HEKOTOPOH HauaJIbHON
CKOPOCTBIO.

1. Teno ABUKETCS PaBHOMEPHO BJOJb FOPU30HTAIBHOU OCH.

2. Teno HauMHAeT ABUTaThCA MOA AEHCTBHEM CUIIBI TSXKECTH.

3. Teno AOCTUIIIO MOBEPXHOCTH 3EMIIH.

4. I'opu3oHTanbEHOE OBIKEHUE 3aMEUIACTCS W3-3a COMPOTHUBICHUS BO3IyXa.

IIpaBusbHas nocnenoBaTenbHOCTh: | -4 — 2 — 3

Bompoc Ne8

YcTaHoBUTE NOCIIEA0BATEIBHOCTD ACHCTBUN IIPU U3MEPEHUU 3IEKTPUUECKOrO CONIPOTUBIICHUS PE3UCTOPA METOAOM aMIIEpMETpa U
BOJIBTMETPA.

1. [ToaxrOUNTh UCTOYHHUK MMHUTAHUS.

2. W3MepuTs HanpsKEHHE Ha PE3UCTOPE.

3. IMoaxmro4uTh pe3UCcTOp MOCIEA0BATENBHO C aMIEPMETPOM U BOJIIBTMETPOM.

4. H3meputh cuity TOKa B IIEIH.

5. Paccunrtath conportuBieHue no 3akoHy Oma.

IIpaBuibHas TOCHEAOBATENBHOCTE: | >3 —4 —2 — 5

Bonpoc Ne9
YcTaHOBHTE COOTBETCTBUE MEXKIYy PU3MUECKUMH BEIMIMHAMH U MX CHMBOJIaMH B MexayHaponHoi cucteme equnutl (CH).
dusnyeckas BeIHYHHA CuMBoOII

a)Cmwia 1)F

b) Pabora 2) W

¢) MomHocTb 3)P

d) DrexTpuyeckuii 3aps 4)Q
[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) — 2)




c)—3)
d)—4)

Bonpoc Nel0
YcTaHoOBHTE COOTBETCTBUE MEXKIY GU3MUECKUMH SBICHUSMH U YCTPOHCTBAMH, UCTIONB3YIOIIUMHU TH SIBICHUSL.
Dur3nuecKoe SIBICHUE YerpoiicTBo

a) DIIeKTpPOMarHUTHAsT MHIYKINSA 1) Tpauchopmatop
b) ®otorddext 2) Conneunas Garapes

¢) Pezonanc 3) LC-xoHTYp

d) TepmoaneKTpHUIECTBO 4) Tepmomapa

IIpaBuabHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

OIIK-3: Criocob6eH B cepe cBoelt mpodecCHOHATEHON ASATSITLHOCTH MTPOBOJUTE U3MEPEHUS U HAOIIOIeHNs, 00padaThIBaTh U
MPEICTaBIATh IKCIIEPUMEHTANILHBIE JAHHBIE U PE3YTbTAThl HCITBITAHUHA

OTKpBITBIE BOITPOCHI

Bonpoc Nel

OmnumuTe mporece u3MepeHus KodQGUITHeHTa TPEHUS CKOIBKEHUS MEXIy ABYMS MOBEpPXHOCTAMHU. Kakue mapaMeTpsl HEOOXOIUMO
KOHTPOJIHMPOBATh NP NPOBEAECHUU dKCIIEPHMEHTA?

Ortsert:

Jlns m3mepenns Kod(duieHTa TpeHUs CKOIBKEHUS MEXXIY ABYMSI TOBEPXHOCTMHU OOBIYHO HCIIONIB3YEeTCSI METO HAKIIOHA
miockocTd. OJIUH U3 00BEKTOB MOMEIIAeTCsl Ha HAKJIOHHYIO IIOCKOCTh, U TIOCTENIEHHO YBEIMUUBAETCS YO HAKJIOHA JO MOMEHTa
Havaia ckoibxeHus. KoaduimeHT TpeHns paccunThIBACTCS KaK TAHI'€HC YIJla HAKJIOHA. BajkHO KOHTPOJIMPOBATH YUCTOTY
MOBEPXHOCTEH, PABHOMEPHOCTH NPHUIIOKEHHS HarPY3KH U OTCYTCTBHE BHOPAIIHIA.

Bompoc 2:

OOBsIcHUTE, KaK U3MEPUTH CKOPOCTb PACIIPOCTPAHEHUS 3ByKOBBIX BOJIH B cpejie. Kakue MeTobl UCTIONb3YIOTCS Ul 3TOTO U KaKHe
(haKTOPHI HY)KHO YIUTHIBATE?

Ortser:

CKOpOCTb PaCIPOCTPAHEHHUS 3BYKOBBIX BOJIH B CPe/ie U3MEPSETCs C IOMOIIBIO METOI0B, OCHOBAHHBIX Ha PETUCTPAI[MH BPEMEHH
HPOXOXKJICHUSI 3BYKOBOH BOJIHBI MEX/Y ABYMSI TOUKaMH. VICIIONB3yI0TCS yNbTPa3ByKOBbIC JATYMKU MIM MUKPO(OHBL. BaxxHo
YUUTHIBATh TEMIIEPATYPY CPEAbI, BIQKHOCTD M HAJMYHE TPETIATCTBHH, KOTOPhIe MOTYT IMOBIUATH HAa PACIIPOCTPAHCHUE 3BYKA.

3aKpLITLIe BOITPOCHI C OTHUM IIPpaBUJIIBHBIM OTBETOM

Bonpoc Ne3

Kaxkoli 3aK0H OIuChIBaeT ABMKEHHE TEJIa MO BO3AECHCTBUEM BHEIIHEHN CHIIBI?
a) 3aKOH BCEMHUPHOT'O TATOTECHUS

b) Bropoii 3akon HeroToHa

¢) Tperwnii 3akoH HeloToHa

d) 3akoH coxpaHeHHsI SHEPTUH

IMpaBuinbHEI oTBeT: b) BTopoii 3akoH HeioToHa

Bonpoc Ne4

Kaxoit mpubop ucnonb3yeTcst Uit H3MEPEHHst CKOPOCTH 3ByKa B BoJie?
a) l'mapomokarop

b) DxonoT

¢) Conorpad

d) laTunk naBiaeHUs

IIpaBunbHENA oTBET: a) ['Hmaponokarop

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU MTPABUJIbHBIMU OTBECTaAMHU

Bonpoc Ne5

Kakwue ¢pakTopsl BIHSAIOT Ha CTAOMIBHOCTB CyIHA Ha BoJie?
a) dopma kopiyca

b) Pacipenenenne rpy3os

¢) Bricota HagBoaHOTO 60OpTa

d) I'nybuna ocaaku

[TpaBuibHBIE OTBETHL: &, b, ¢, d

Bompoc Ne6

Kaxwe mprOopbI HCTIONB3YIOTCS [T H3MEPEHHST MATHUTHOTO TIOJIS?
a) Kommac

b) Marauromerp




c) laneBanOMeTp
d) Karymika HHAYKTHBHOCTH
IMTpaBunsHEIE OTBETHL: b, d

BOHpOCbI Ha YCTAHOBJICHHC IOCJIEA0OBATCIBHOCTH

Bompoc Ne7

YcTaHOBHTE MIPAaBIIIBHYIO TOCIIE0BATENBHOCTD IAT0B MPH MIPOBEACHUH KCIICPUMEHTA 110 H3MEPEHUIO CKOPOCTH 3BYKa B BO3IyXE:
1. [MoxkmoueHne MUKPO(GOHOB K PErHCTPUPYIOIIEMY YCTPOHCTBY.

2. V3mepeHne BpeMEHH MPOXOXKICHUS 3BYKa MEXITY MUKPO(OHAMH.

3. PacueT cxkopocTu 3ByKa IO U3BECTHBIM PACCTOSHUSAM U BPEMEHU.

4. Hactpoiika pacctostHuil Mexay MUKPO(GOHAMHU.

[IpaBuiibHas ocnenoBaTeNIbHOCTh: 4 — 1 — 2 — 3

Bompoc Ne§

YcTaHOBHTE NOCIEA0BATENBHOCTD LIATOB NP HACTPONKE JIa3epHOr0 AaNbHOMEPA IJIsl U3MEPEHUS PACCTOSHUSA:
1. Hactpolika npueMHuKa cUrHazia.

2. IonxnaroueHre UCTOUHUKA NUTAHUS.

3. Hacrpoiika nepenatouiero nasepa.

4. H3mepenue paccTosHUs.

IIpaBunbHas mocnenoBaTenbHOCTh: 2 — 3 — 1 — 4
Bomnpockl Ha ycTaHOBIEHUE COOTBETCTBUS

Bonpoc Ne9

YcTaHoBHTE COOTBETCTBUE MEXKIY GU3HUECKUMH SIBICHUSMH U TPUOOpAMH, UCTIONIE3YEMBIMH ISl UX U3YUECHUS:
dusnueckoe sABJICHUE TIpubop

a) DnekTpuuecTBo 1) AMrepmMeTp

b) Maruetusm 2) Komnac

¢) OnTryeckue 3G eKThi 3) CnekTpomMeTp
d) PannoaktuBHOCTE 4) I'elirepoBCKHN CUETUUK
IIpaBuibHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

Bomnpoc Nel0

YcTaHOBHUTE COOTBETCTBHE MEXY (PU3MUECKUMH BENMYNHAMH U UX €ANHHUIIAMH H3MepeHHs B MexXTyHapoTHOH CHCTeMe eANHMIT
(CN):

®dusznueckast BeIU4UHA Enunnna msmepenus
a) Cuma 1) Heloton

b) Pabora 2) [Ixoynb

¢) MomHocTh 3) Barr

d) DOneprus 4) xoynb

IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

6.4. Meronnmueckue MaTepuaJibl, ONpeae/sonue npoueaypbl OHeHUBaHUA

Metoauka OLIEHKH 3K3aMEHa 110 AUCLUIIIMHE

TeopeTnueckas 4acTh 3K3aMeHa M0 JUCLHUIIMHE MPEACTaBIseT cO00 KOMIJIEKC BOIPOCOB Ha YCBOEHHE MPOMIEHHOr0 MaTepHuana -
TEPMUHBI, OIIPEACTICHHUS, 3aKOHBL.

B pamkax TeopeTHuecKoi 9acTH 00y4aromuiics, U KaXKA0To 3aaHus, (GOpMyIHpYeT NPABUIIBHEIEC C €70 TOYKH 3PEHUS OTBETHL.
3agaHue CUNTACTCS BHINOJIHEHHBIM B TOM CIIyyae, €CIU JaHbl BEpHbIE OTBETHI Ha BOIPOCHL. B MpoTUBHOM citydae 3a7aHue
CUUTAETCS HEBBIIIOIHEHHBIM.

IIpakTHyeckas 4acTh 3K3aMeHa 110 JUCLUIUIMHE NIPECTABIAET 3a1a4l, HAllpaBJICHHbIE Ha BBIIBICHHE BO3MOXXHOCTU IPAKTUUECKOTO
[IPUMEHEHUS KOHKPETHOIO TEOPETUUECKOr0 pas3iena.

OK3aMeH BBICTaBIISIETCS C YUETOM PE3YNbTATOB BBIIIOJIHEHUS TEOPETHYECKOH M MPAKTUYECKOH yacTeil B COOTBETCTBUH C
TPUBEICHHBIMH HIDKE TPEOOBAHHUAMHI.

5 (oTaM4HO) >85 Bce 3amanus BBINONHEHB B COOTBETCTBUH € TpEOOBAHUSIMH, B MOJHOM 00beMe U 0e3 omHOoK.

4 (xoporo) 75+84 Bce 3aaHus BBINOIHEHB! B COOTBETCTBUH C TPEOOBAaHUAMH, B 00BEME JOCTATOYHOM I OOIIETO
(hyHKIIMOHUPOBAHMS CHCTEMBI MIIH BBITIOTHEHO JBA 3a/IaHUS B COOTBETCTBHH C TPEOOBAHMAMH, B IIOJIHOM 00BeMe 1 03 OIHOOK.

3 (YZOBIETBOPHUTEINHHO) 50+74 BrimonHeHO HEe MeHee IBYX 3aJaHHN B COOTBETCTBHHU C TPEOOBAaHMSAMH, B 00BeMe

JO0CTAaTOYHOM JIs 061L[€F0 (I)yHKI_II/IOHI/IPOBaHI/IH CUCTEMBI




2 (HeyIOBIETBOPUTEIHHO)

<50

BrimonHeHO MeHee ABYX 3aJaHUM B COOTBETCTBHU C TpeOOBaHMAMH, B 00beMe

JOCTAaTOYHOM JIs 061L[€F0 (I)yHKI_II/IOHI/IPOBaHI/IH CUCTEMBI
HTtorosslii 6ajur 3a 9K3aM€eH BBICTABIISIETCS 110 OLCHKEC Xyz[mef/i gactu. B CIIOPHBIX CJIydasaX MPEroagaBaTeCiib BIIPAaBC 3a1aBaTh
YTOUHAIOMINE BOPOCHI U 1aBATh JOMOJHUTCIBHBIC MPAKTUICCKUEC 3aJaHA.

MeroHKa OICHKH 3a4eTa 110 JUCIUIUINHE

3ayeT Mo AMCIUILTHHE BBICTABISETCS MO PE3yAbTaTaM CUCTEMAaTHUECKON paOOTHI CTYJCHTa B TEUEHHE CEMECTpA.

MeTtoauka oneHKH J1abopaTOPHBIX PaboT

CTyIeHT TOJDKSH BBIONHUTD M 3aIIUTUTh BCE J1a00pAaTOPHBIE PadOTHI, IPEIyCMOTPEHHBIC IPOrPaMMON TUCIUIUIHHBL
JlabopaTopHas paboTa cUUTACTCS 3AIMUIIEHHON MPH YCIOBHH YAOBICTBOPUTEIBHBIX OTBETOB HA HE MeHee 85% BCEX KOHTPOJIBHBIX
BOTIPOCOB, IPUBEICHHBIX B KOHIIE K)KI0H paboThl B Ta0OPaTOPHOM MPAKTHKYME, & TAKXKE BHIMOTHEHHS TECTOBBIX 33/IaHUI IO TEME
paboThl Ha YCMOTpPEHHE MPernoiaBaTeseH.

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

7.1 Pexomenayemasi JutepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTEIU

3ariaBue W3narenscTBO, TOI

Tpodumona Tancus
HMBanoBHa

Kypc ¢usuku: yae6. mocodue 11 HHKEHEp.-TeXH. CIELl. By30B

Mocksa: Akagemus, 2010

JI1.2 | CurumoB Bnagucias
HBanoBuu,
IIporonomnosa Huna

ITaBnoBHa

Onruka. ®usnka aToma: 1ad0paTOPHBIA MPAKTHKYM 110 (hU3UKE

Hosocubupck: CI'YBT,
2016

JI1.3 | Buxkynos C. B.,
Curumos B. 1.,

Tpeiakuna E. T.

®dusmka: COOPHUK 3a71a4

Hosocubupck: CI'YBT,
2017

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

Spocnasuesa

®dwuznka: yued. mocobne

Hosocubupck: CI'YBT,
2017

JI1.5 | Huxkurenko AHaToaui
I'eopruesny, SxoBnes
Brnagumup
Huxomaesuu,
CurumoB Buaagucias
MBanoBuy, TpbrIHKHUHA
Enena TpanuesHa,
IIporononosa Huna
ITaBnoBHa, I'otoBaHOB
Muxaun HukonaeBuu

JlaGopaTOpHBIi MPAKTHKYM IO MOJIEKYIISIPHOH (hH3UKe: IPaKTHKYM

Hosocubupck: CI'YBT,
2019

JI1.6 |Huxkurenko AHaTomuit
I'eopruesny, SxoBnes
Bnagumup
HuxonaeBuu,
CurumoB Bnamgucmas
WBanosuy, TpeiHKuHA
Enena TpanuesHa,
IIporonomnosa Huna
IlaBnoBHa, ["'onoBaHOB
Muxaun HukomnaeBuu

JlabopaTOpHBII MPaKTHKYM I10 MEXaHHUKE

HoBocubupck: CI'YBT,
2018

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOY JIA)

Hasnauenune

Ob6opynoBanue

JlaGopaTopust ONTUKU U (PU3UKU
aToMa - ydeOHas ayAuTOpHs I

AynutopHas pocka; Kommmexkt ydebHoit MmeGenm; JlaGoparopusle ycraHoBKH: OmpeneneHue
IJIaBHOTO (POKYCHOTO paccTOsHMs JMH3bI, OmnpenereHne NoKasarels MPeJIOMIICHUS KHIKOCTeH ¢

HPOBECHUS Ja00OpaTOpHBIX | TOMOIIBI0  pedpakToMeTrpa AGOe; OmpeneneHue JUIMHBI BOJHBI  Ja3epa IIPH  OMOIIH

3aHATUN nudpaknuoHHON pemeTkn; OnpenesieHHe KOHICHTPAIlMM CaXapHBIX PAacTBOPOB C MOMOIIBIO
caxapuMeTpa, 2 mr.; OmpeneneHne TeMIepaTypsl packanéHHoro Tena; McciemoBaHue
JIMHEWYaToro CHEeKTpa BOJOPOAA M ONPEEICHNs TOCTOSHHON Pundepra

VYueOHas ayAUTOpUS quis | AynutopHas nocka; KomrurekT ydeOHONM Mebenn; MynprumenuiiHoe o0opymoBaHHE: HPOEKTOP

IIPOBEIECHUS 3aHATHH | (CTallOHAPHEIN), 3KpaH (cTanuoHapHsI), [TK (mepeHOCHOI)

JIEKIIMOHHOTO THIA

JlabopaTopus MEXaHUKU u | AynutopHas Jjocka; Kommnekt ydeGHoit meGenu; JlabGopaTopHble CTeHIBI: YHHMBEpCalbHBIH

JIEKTPUYECTBA - ydeOHas | CTeHI «3aKoHBI IIOCTOSHHOTO ToKa», 6 1muT.; JlaGopatopHas ycraHoBka: OmpenencHue




ayauToOpHsl A TPOBEIEHHS
71a00paTOPHBIX 3aHATUI

TOPU3OHTAIBHON COCTABNIAOMIEN MarHUTHOro mois 3emid, 4 mr. OmnpeneneHHe YCKOPEHHS
CHJIBI TsDKeCTH 1o cnocoOy beccenst, 6 mr.; Mastauk OGepGeka, 2 wT.; MaxoBoe Koneco, 4 mir.;
Ompeneneane  ckopoctd  3Byka; OmpeneneHWE OTHOIICHWS — TEMIOEMKOCTeH, 2  mT.;
JIabopaTopHOoe oOopynoBanue: Habop 31eKTpom3MepuUTEeNbHBIX mpubOopoB, 2 mT.; Habop
000pyIOBaHYSI TS BBIYMCIICHUS OTPEITHOCTEH M3MEPEHHH, 6 INT.

ITomemenne s | Kommnekr  ydeOno#t wmebenm; I[IK — 10 mT., mnogkiroueHHBIX K cetd "HHTepHer" w
CaMOCTOSITEIHLHOM paboThI | 0OeCTeUnBaAIOIUX ~ JOCTYIl B OJJCKTPOHHYI0  HH()OPMAIIMOHHO-00pa30BaTeNbHYIO — Cpeay
00yJaronIxcs YHuBepcHUTeTA.

YuebHas ayJUTOpHs quist | AynuropHas focka; KoMmuiekT yae6HoM Mebenn

MIPOBEICHHSI 3aHATHN

MPAKTUYCCKUX 3aHATUH




