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Kamudukarus O0axanasp
®dopma o0ydeHust o4Has
OO01mmast TpyI0eMKOCTh 53ET
Yacos 1o yueGHOMY IJIaHy 180 Bupasl KOHTposIS B ceMecTpax:
B TOM YHCIIE! 9K3aMeHsI |
ayAUTOPHbIE 3aHATH 56
caMocCTosTeIbHas paboTa 82
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Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) HUroro
Henens 14 5/6
Bun 3ansatuit vir | pno| ovo PIl
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KonrakrtHast pabota |62 |62 (62 (62
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Yacel Ha KOHTPOJIb 36 (36 |36 |36
HUroro 180 (180 | 180 | 180
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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:

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

2.2.1 | CynoBoe 31eKTpooO0opyI0BaHHE U OCHOBBI DJIEKTPOTEXHUKU

2.2.2 | Texuudeckas ¢Gpu3uKa

2.2.3 | Dxomorus

2.2.4 | OcHOBBI Hay4YHbIX UCCIEI0BaHUI

2.2.5 | Texaomorndeckas (IPOSKTHO-TEXHOJIOTHIECKAsT) IPAKTHKA

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 MOKCK U CHHTE3 MOTYYCHHOW HHPOPMAITUH [T PEIICHUS MMOCTABICHHBIX 3a1a4

YK-1.2: IIpoBoaut KpuTHYIECKNi aHATH3 HH(GOPMALINY IIPH PELISHIH ITOCTABICHHBIX 3312

VK-1.3: IlpumeHsieT CUCTEMHBII MOAXO AJIs pelieHHs MOCTaBIECHHbIX 33134

OIIK-1: CniocoGeH NpUMEHATH eCTeCTBEHHOHAYYHbIE H 001IeMHKeHEePHbIe 3HAHU, MEeTObl MATEMATHYECKOI0 AHAIU3A U
MO/eJIUPOBaHNsA B IPO(eCCHOHAILHOM JeATe1bHOCTH;

OIIK-1.1: Micnione3yeT NpUHIHUITBI €CTECTBEHHOHAYYHBIX W OOICHH)KCHEPHBIX 3HAHUH B IPO()ECCHOHATBHOM AATEIBHOCT

OIIK-1.2: Brameetr MeTogaMi MaTeMaTHUECKOTO aHAIM3a B IPO(ECCHOHAIBHOI I TeTbHOCTH

OIIK-1.3: Brageet MeTogaMu MaTeMaTHUECKOTO MOJICTTUPOBAHUS B IPO(ECCHO-HANBHOMN NeITeTbHOCTH

OIIK-3: Cnoco0eH B cdepe cBoeii npodeccuoHaIbHOM 1esITeTbHOCTH NMPOBOIUTH H3MepPeHUs1 U Ha0JII0leHusl, 00padaThIBaTh
H NPeaCTaBJATh IKCIICPUMEHTAJIbHBIC TaHHbIC U PE3YJIbTAaThbl MCﬂblTaHHﬁ;

OIIK-3.1: IToHnMaeT MeTObI ¥ CIOCOOBI U3MEPEHHSI U HAOIIOJCHH

OIIK-3.2: CiocoOeH nNpoBOIUTE H3MEpEHHS 1 HaOIoAeH!s B cepe cBoeH Mpo-(hecCHOHATbHON AeSTeITBHOCTH

OIIK-3.3: Brnageer HaBbIKaMH 00paOOTKHU M MPEACTABICHUS dKCIIEPUMEHTANBHBIX TAHHBIX M PE3YJIbTATOB HCIIBITAaHUN B chepe
cBoel nmpodeccHoHaNTEHON 1eATeNbHOCTH

B pe3ynbTaTe 0cBOEHHS TUCHUILTHHBI 00YYAIOLIHIICA T0/TKEH




3.1 (3uaTs:

3.1.1| - ¢usnveckre OCHOBHI MEXaHUKH;

3.1.2 | - oCHOBHBIC ITOHATHS, 3aKOHBI M MOJIEITH MEXaHUKH, HIICKTPHYECCTBA M MarHETHU3Ma, KOJIeOaHHH 1 BOJH, KBAHTOBOH
(bHU3UKH, MONIEKYISIPHOHN (DU3UKH U TEPMOIMHAMUKY, ONITUKH, AaTOMHOM U SepHOH (HH3UKHU;

3.1.3 |- METOBI TEOPETHUYECKOTO M HKCIIEPUMEHTAIBHOTO HCCIICOBAaHNS B (pr3mKe.

3.2 | Ymers:

3.2.1 | ucrmoap30BaTh (bHSI/I‘{eCKI/IC 3aKOHBI [P aHAJIM3€ U PCIHICHUH HpO6J’IeM HpO(i)eCCI/IOHaJTLHOI;‘I JACATCIBHOCTH

3.3 | Bragern:

3.3.1 | MmeTonamu mpoBeaeHUs PU3NYECKUX U3MEPEHUH, METOAaMi KOPPEKTHOW OLIEHKH MOTPEUTHOCTEN P MPOBEACHUHN
(hU3NUECKOTr0 SKCIICPHMEHTA.

4. CTPYKTYPA JUCHUILIAHBI (MOAYJIST)

Bup HanMeHoBaHMe pa3aeioB U TeM /BU 3aHATHS/ Cemectp | Yacos | Jlutepartypa | IIpllo
3aHATHSA / Kype AroT
Pazpen | Paspen 1. OcHOBBI MeXaHUKH
Jlex Kunemaruxka /Jlex/ 1 2 JIT.1J11.4 0
Cp Kunemaruka nmoctynarenpbHOTO ¥ BpalaTeIbHOTO JBHKCHUS 1 6 JI1.4 0
MaTepUaTbHON TOUKH U TBeporo Tena. /Cp/
JIab OCHOBBI METOJIOB 00PaOOTKH Pe3yIbTaTOB H3MEPEHUH (DU3HMIECKHX 1 2 JI1.4 J11.6 0
BeanunH. OrmnpeneneHue IIOTHOCTH Tel MpaBuibHOM Gopmel. /J1ab/
Jlex Hunamuka /JIex/ 1 2 JI1.1J11.4 0
JIab OnpeneneHne YCKOPEHUs CUIIbI TSKECTH 1o criocody beccens. 1 2 JI1.4 J11.6 0
OnpezeneHrne MOMEHTa MHEPLIMU MaxOBOTO KoJleca JUHAMUYECKUM
METOJIOM. V3yueHrne OCHOBHOTO 3aKOHA JMHAMHUKH BpAIaTeILHOTO
JBIDKEHHSI ¢ ToMolIbio MasiTHuka ObepOexka. /J1ab/
Cp JluHaMuKa mocTynaTeabHOro IBMKeHus Tein. OCHOBHbBIE TEOPEMBI U 1 6 JI1.4 0
3aKOHBL. J[MHaMuKa BpalaTeIbHOTO JBIXKEHUS TBepIoro Tena. Paborta n
sHeprus B Mexanuke. /Cp/
Jlex Mexannueckue koieOanus U BOJHBI /JIek/ 1 2 JI1.1J11.4 0
Cp T'apmonnueckue konebanus. 3aryxaromue konedanus. CliosxeHre 1 6 JI1.4 J11.6 0
konebanuii /Cp/
Paznen | Pa3zges 2. OCHOBBI MOJIEKYJISIPHOM (pU3UKH
Jlex MonekynsapHo-KuHeTHueckas teopus /JIex/ 1 2 JI1.1J11.4 0
Cp MonekynsapHo-kuHeTHuecKas Teopuss OCHOBHOE ypaBHEHHUE 1 8 1.4 0
MOJIEKYISIPHO-KUHETUYECKOM TEOPUU HI€aIbHOTO Ta3a. DIIEMEHTHI
cratuctukn MakcBesuia u bonbimana. /Cp/
Jlex OCHOBHI TepMOTUHAMUKH /JIex/ 1 2 JI1.1J11.4 0
JIa6 H3MepeHue IUTHBI 3BYKOBOW BOJHBI,CKOPOCTH 3BYKa M KO PHIINEHTA 1 2 JI1.4 JI1.5 0
ITyaccona o ¢a3oBbIM cooTHOIIEHHAM. OIpeieIeHre OTHOIICHUS
yIENbHBIX TEMIOEMKOCTEH BO3yXa, U3MEPEHHBIX MPU MOCTOSHHOM
JaBJICHUH U ITOCTOSTHHOM 00BbeMe metoaoM Kiremana u Jlesopma /J1a6/
Cp OCHOBBI TEpMOJMHAMUKH. AHAJIU3 NIEPBOTO U BTOPOTO HAYall 1 8 JI1.4 0
TepMoauHaMuKH. TeruroBbie MamuHbl /Cp/
HKP KonTpomnsHas padora 1 /UKP/ 1 2 JI1.4 0
Paznen | Paspes 3. DiekTpoMarseTusm
Jlex Onexrpocrarnka /Jlex/ 1 2 JI1.1J11.4 0
J1a6 HccnenoBanue snexTpoctarunyeckoro nosst. OnpeneneHne eMKOCTH 1 2 JI1.4J12.1 0
KOH/ICHCATOPOB METOAOM OAIITICTUYECKOTO TajabBaHoMeTpa /J1ab/
Cp Onexrtpocraruueckoe noae. HanpsokerHocTs n noteHnuan. [puanmm 1 6 1.4 0
cynepnosuuun. [lpumenenue Teopemsl I'aycca miast pacuera
ANEKTPHUYECKUX TTOJICH. DIECKTPOSMKOCTh YeIMHEHHOTO MTPOBOTHUKA U
IJIOCKOTO KOHJIIEHCAaTopa. DHEPTHs dJIeKTpocTaTuaeckoro mois /Cp/
Jlex OnextpoauHamuka /JIek/ 1 2 JI1.1J11.4
JIab W3MepeHue conpoTUBIIEHUS U OLPEEIICHUE YAEIBHOIO CONPOTUBICHUS 1 2 JI1.4J12.1 0
npoBoaHuKa. /J1a6/
Cp OnekrpoauHamuka. [ToctosHHbIi ToK. 3akoHbl OMa. K.IT.JI. ncrounuka 1 6 JI1.4 0
moctostHaoro Toka /Cp/
Jlex MaruauTtocTaTika. MarautHas HHIyKnus /JIex/ 1 4 JI1.1J11.4 0




Cp MarnauTtocTtaTika. MarautHoe mojie. 3akoHsl Ammnepa, buo — Caapa — 1 6 1.4
Jlannaca u nosnHoro Toka. Cuia Jlopenna. J[BukeHue 3apspKeHHBIX
4acTUI] B MarHUTHOM ToJie /Cp/

J1a6 OmnpeneneHne rOpU30HTAILHON COCTABIISIONICH HAMIPSHKEHHCOTH 1 2 JI1.4
MarHuTHOro mosist 3emnu. /J1ab/

Cp MarnutHas nanykuus. Teopus Makcpema. SIBaeHue 31€KTPOMarHUTHOR 1 6 1.4
nHayKuud. CaMonHIyKIus. MHAYKTHBHOCTD. DKCTPATOKH 3aMbIKAHHS U
Ppa3MBIKaHUs TEKTpHUIecKoif rernn. KoxedaTenpHbIH KOHTYP.
OnextpoMarHuTHsle kosebanus /Cp/

HKP KonTponsHas pabota 2 /UKP/ 1 2 1.4
Paszmen | Pa3zgen 4. OnTuka
Jlex ®uzngeckas onrtuka /JIex/ 1 4 JI1.1J11.4
Cp OCHOBHBIE 3aKOHBI T€OMETpHUECKOil onTHkH. MHTepdepeHms u 1 6 J1.4

mudpakuus ceeta. [lomsipuzanus ceta /Cp/

Jlab OmnpeneneHue raaBHOrO POKYCHOTO paccTosiHus JIuH3. OnpeeaeHue 1 8 JI1.2J11.4
TIOKa3aTesel MpeJIOMIICHUS )KUIKOCTEH ¢ MOMOIIbI0 pedpakTomMeTpa
A066e. OnpeneneHue ATMHBI BOIHBI N3ITy4€HNUS Ja3epa IpH HOMOIIN
nudpaknuoHHON pemeTku. /J1ab/

Jlex KBanroBas onruxa /JIex/ 1 2 JI1.1J11.4
Cp KBanToBas onrtuka 3aKOHBI TEIIOBOTO U3IydeHHs U potodddexra /Cp/ 1 6 1.4
JIab Omnpenenenue TeMIepaTypbl pacKaJeHHOTO TeJla OITHIECKUM 1 4 J1.2J11.4

meronoMm. /JIa6/

Paznen | Pa3nmen S. ATomuas u sizepHasi pu3uKa

Jlex Crpoenue aroma /JIex/ 1 2 JI1.1 J11.4

Cp Crpoenue atoma KBaHTOBast Mprpoia CBETa U BOJIHOBBIC CBOMCTBA 1 6 JI1.4
qactur /Cp/

JIa6 I'pagyupoBka MOHOXpOMATOpA IO CIIEKTPY UCITYCKAHUSI aTOMOB PTYTH. 1 4 JI1.4 JI1.5
HccnenoBanue crieKTpoB UCITYCKaHUS BOOPOA U ONpeiesieHUue
nocTosiHHOW Punbepra /J1a6/

Jlex SAnepuas ¢usuka /Jex/ 1 2 JIL.1J11.4
Cp SnepHas ¢pusnka 3aKOH paAMOAKTUBHOTO pacnanaa. SnepHeie 1 6 JI1.4 JI1.5
peaxim /Cp/
HKP KonTpomnsHas padora 3 /UKP/ 1 2 JI1.1 J11.3
1.4

5. COJEPKAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznen 1. OcHOBBI MeXaHUKU

Tema 1.1. KunemaTuka

OnemeHTHI KMHEMaTHKH. Mojenu B MexaHuke. Cuctema orcueTa. [ToctynarenbHoe ABMKEHHE TBEPAOro Tena. TpaekTopus, ATHHA
IyTH, BEKTOp nepemenieHus. CKOpocTh M yCKOpEHHE TOUKH KaK IPOU3BOIHbIE pajinyca-BeKTopa 1o BpeMeHu. HopmanbsHoe u
TaHTeHIHaIbHOEe ycKopeHus. Knaccuguxanus BUIOB ABMKEHHUS.

Tema 1.2. lunamuka

Tpu 3axona nuHamuku HerotoHa. IToHATHS Macchl U cuiibl. Bubl cuil B MEXaHUMKE: TPEHUs, YOIPYTOCTH U TAroTeHUs. MMiynbe Tena.
Wmmynsce cunbl. BHeNHNE 1 BHYTpeHHIE CHITBI. 3aKOH COXPAaHEHUS NMITyJIbca MEXaHNIeCKol cucteMsl. LieHTp macc (meHTp
UHEPLUH) MEXaHHUYECKOM CHCTEMBI U 3aKOH €T0 JABMKEHHUS.

PaboTa MOCTOSHHOM M IepEMEHHOM CHITBI. BrIpaskeHHe paOoThl CHIIBI Yepe3 KPUBOIMHEHHBIN HHTErpan. MOIIHOCTh. DHEPTHs Kak
YHUBEpCAIbHAS Mepa Pa3INIHBIX (JOPM ABIKEHHS M B3aNMoeHcTBrs. KnHeTHaeckas SHeprus MeXaHHIeCKOH CHCTEMBI. 3aKOH
COXpaHEHHSI MEXaHHYECKOH PHEPTHHU U €T0 CBA3b C OJHOPOIHOCTHIO BpEMEHH. Y Aap aOCOTIOTHO YIPYIHX U HEYIPYTUX Tel.
MoOMEeHT HHepLUH TBEPAOTO TeNa OTHOCUTENbHO ocu. IIpuMeps! ero Berancnenus. Teopema IIreitnepa. MomenT cuibl. OCHOBHOE
ypaBHEHUE JUHAMUKU BPaIATEIbHOIO IBUKEHUS TBEPJOTO TeJa OTHOCUTENBHO HEIIOABUKHOM OCH. 3aKOH COXPAaHEHHsI MOMEHTa
UMILYJIbCA U €T0 CBSI3b C U30TPOIHOCTBIO IPOCTPAHCTBA.

3aKoH BCeMHUPHOTO TsAroreHus. [loTeHIanbpHas SHepris MaTeprUaIbHON TOUKU BO BHEIITHEM CUJIOBOM IIOJIE U €€ CBSI3b C CHIIOH,
JEWCTBYIOIIEH HA MAaTEPUANIbHYIO TOUKY. 3aKOH COXPaHEHHs MEXaHUUYECKOH SHEPIHHU U €ro CBsI3b C OAHOPOAHOCTBIO BPEMEHH.
JlaBnenue B )xuIKoCTH U ra3e. Enqunnips! uamepenus nasinenus. 3akonsl [lackans u Apxumena. TeueHue naeanbHOM KUIKOCTH.
YpaBHeHMEe Hepa3pbIBHOCTU. Y paBHeHUe bepHynu u cneacTsus u3 Hero. TedeHnue Baskoi xxuakoctd. @opmynsl HeroTona u
Croxkca. Koap(huuueHT BSI3KOCTH U METOABI €T0 OTPEACIICHHUSL.

Tema 1.3. Mexanndeckue KoJeOaHMUs X BOJTHBI

I'apmonmdeckue KoaeOaHus U UX XapakTepucTHKH. JuddepeHnnansHoe ypaBHEHHE TapMOHHUECKHUX Konebauwnii. [IpyXHHBIH,
(uznyeckuit 1 MaTeMaTHUECKUI MAasSTHUKUA. DHEPrus TapMOHUYecKuX KojeOaHuii. ClojkeHre rapMOHUYECKUX KOJIeOaHuil 0IHOTO
HalpaBJIeHHs U OJUHAKOBOH 4acTOThl. bueHue.

CroxeHHs B3aNMHO NTePICHINKYISIPHBIX Koebannit. @uryps! Jlnccaxy. 3aTyxaronye 1 BEIHYK/IeHHbBIE KoieOanus. PesonaHc.
BonHoBBIE ponecchl. MexaHu3M 00pa30BaHUS MEXaHUIECKUX BOJIH B yIPYroi cpene. IIpogonsHbIe U MoNepeyHbIe BOTHBL
YpaBHeHue 110ckoi Oeryiiei BoaHbI. [JJinHa BOJHBI M BOJIHOBOE YHCJIO.




Paznen 2. OcHOBBI MOJIEKYIISIPHOW (U3UKH

Tema 2.1. MonekynsipHO-KHHETHYECKAs] TEOPUS

OmbITHBIC 3aKOHBI HICATBHBIX ra30B. YpaBHeHue Knaneiipona-Menneneesa. OcHoBHOE ypaBHeHHe MKT maeansHbIX ra3os.
Cpensss KHHeTHYIecKasi SHepriust MoneKyil. MoleKyIsIpHO-KMHETHYECKOe TOJIKOBaHUE aOCOIIOTHON TeMIepaTyphl.

DJeMeHTBI CTaTHCTHYECKOH (pu3nKH. 3akoH MakcBeiuia st paciipeieNieH s MOJIEKYIT HCIbHOTO ra3a I10 CKOPOCTSM.
Bapomerprueckas Gpopmyna. 3akoH boibiiMaHa Ui pacipefeIeHus YacTUI] BO BHEIITHEM ITOTEHIINATIBHOM 11oJie. CpeaHee Irciio
CTOJIKHOBEHHUH U CpeqHssA ATHHA CBOOOAHOTO Mpodera MOIeKyIl.

OmnpitHOe o6ocHoBarKre MKT. Tuddy3usi, TemIompoBoHOCTh U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypbe u HproToHA.

Tema 2.2. TepmoauHamuka

Buytpennss sHeprust. Uucno creneneit cBoO0ABI MOIEKyI. 3aKOH PAaBHOMEPHOT'O PACHPEISIICHNS SHEPTUH MO CTETIEHSIM CBOOOIBL.
IlepBoe Hauano TepMoanHaMUKH. PaboTa raza npu u3mMeHeHuu ero oobema. TermnoeMKocTb MakpocucTeMbl. MossipHas
TEMI0EMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH HI€ANIHOTO ra3a OT BUja nporecca. [IpuMeneHne nepBoro Hadanaa TEPMOJUHAMHUKH K
u3omporneccaM. AnuabaTHbI mporecc. Y paBHeHue [Iyaccona.

Kpyrossie mponeccel. O6paTumsie u HeoOpaTuMble mpouecchl. Llukia KapHo u ero k.ILA. 11 uaeaasHOro rasa. Bropoe Hauano
TepMoguHaMUKH. [loHsATHE 00 SHTpONMH, €€ CTAaTHCTHYECKOE TOJIKOBaHHE.

CuItel ¥ TOTEHIINATIBHAS SHEPTHS MEKMOJIEKYIIIPHOTO B3anMOACHCTBUS. D(hPEKTUBHBIN THaMeTp MOJIeKyl. Y paBHeHHe Ban-nep-
Baansca. ®a3oBsre nepexons! 1 u 2 pona. Kpurnueckoe cocrosuue. TpoiiHast Touka. OCOOEHHOCTH TBEPIOTO U KHIKOTO COCTOSHIH
BemecTBa. [ToBepxHOCTHOE HaTsLKkeHHe. CMadnBaHue. KanuispHele siBICHUS.

Paznen 3. DnekrpomarHeTusm

Tema 3.1. DnexTpocTaTHKa

3akoH Kynona. Hanpsi’keHHOCTb M CUJIOBBIE JIMHUY HANPSHKEHHOCTH 3JIeKTpudeckoro nois. [Ipunnun cynepnosunun
anekTpudeckux noiseil. IIpumep pacuera HanpsXKEHHOCTH 1OJIA, CO3aBaeMON crucTeMol 3apsAaoB. II0TOK BEKTOpa HaNpPsHKEHHOCTH
anexTpuyeckoro nois. Teopema Octporpanckoro-I'aycca

PaboTa cuit 31eKTpruUecKoro moJs 1o nepeMerieHuro 3apsaaa. LIupkynsuus BeKTopa HanpsbkeHHOCTH. [loTeHInanbHbIi XapakTep
3NEKTPOCTaTUYECKOro nos. IToTeHnnan anekTpudecKkoro nojis. DKBUNOTEHIUAIbHbIE TOBEPXHOCTU. CBA3b MOTEHIIMANA C
HaNpsDKEHHOCTBIO NMOJIs. DIIEKTPUYECKOE N0JIE B JUAIEKTPUKaX. TUIIBI IUAIEKTPUKOB. Busl nonspusanuu. Bekrop nonspusanuu.
IIpoBOAHUKH B 31EKTPOCTATUYECKOM IoJe. DIEKTPOEMKOCTh poBoaHMKa. KoHaeHcaTops! 1 ux BUABL. DOpMyIia MIOCKOTO
KoHJeHcaTtopa. CriocoObl coeTMHEeHHs KOHAEHCATOPOB B 0aTapero. DHeprus 31eKTpocTaTnieckoro nojst. O0bEMHas MIOTHOCTh
SHEPIUU.

Tema 3.2. DnekrpoauHaMuKa

ITocTostHHBII dNeKTpUYecKuil TOK. Buiel HocuTenei 3apsina B pa3inuHbix cpenax. Cuna Toka. Bekrop miotHoctu Toka. 9/1C
UCTOYHMKA ToKa. 3akoH OMa 715 ydacTKa U noaHoi nenu. CompoTuBlIeHHe U TPOBOJUMOCTb NPOBOJIHUKOB, UX TEMIIEpaTypHas
3aBUCUMOCTb. PacueT cOnpoTUBICHUN NIPU Pa3NUYHBIX BUIAX COCAUHEHHM.

PaboTa 1 MOITHOCTH 371eKTpuYecKoro Toka. 3akoH Jlxoynsa-Jlenna. IIpasuna Kupxroda u npuMeHeHne X K pacdeTy
Pa3BETBIEHHBIX LIETIEH.

Tema 3.3 MaruurocraTika

MarnutHoe none. Uaaykuus MarHuTHOro nojst. Cunossle IMHUKM MarHUTHOTO IOJIs, €r0 BUXPEBOU XapakTep. 3akoH Ammepa s
CHUJIBI, IEHCTBYIOLIEN Ha IPOBOJHUK ¢ TOKOM. [IpaBuio neBoii pyku. MarHuTHeli MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TOKOM B
MarHuTHoM nouie. [Ipunnun paGoTsl snekrpoasurarens. 3akon buo-Casapa-Jlamiaca u ero npuMeHeHHe K pacyeTy MarHUTHBIX
noset (IPsIMOTO ¥ KPYTOBOTO TOKOB).

Cutbl B3aNMOEHCTBHUS MapaIedbHBIX TOKOB. 3aKOHBI AMIepa. JBikeHHe 3apsuKeHHBIX JacTHI] B MATHUTHOM none. Cuna
Jlopenna. upkynsiuus Bekropa H u B. 3akoH nosgHoro Toka. MarHuTHOE 1oJie cojieHou 1a M Topouaa. [1oTok BeKTopa MarHUTHOM
unaykuuu. Teopema I'aycca ans nosis B. Ilotok Bekropa B uepes cosnenounn.

Tema 3.4. Marnutnas uaaykuus. Teopust Makcsenna

Paborta o nepemMenieHnIo NPOBOAHUKA U KOHTYPa C TOKOM B MAarHUTHOM IoJie. DJIEKTPOMAarHuTHas HHAyKIHA. 3akoH Papajes U
€ro BBIBO/J] U3 3aKOHA coxpaHeHus sHepruu. Ilpasuno Jlenna. fIBnenune camonnaykiuu. MHIykTHBHOCTB KOHTYpa. OJ1C
caMOMHAYKINH. B3anmuas maayknnsa. MaranTHoe 1osie B BemecTBe. THITBI MarHeTHKOB (IHa-, Tapa- U peppoMarHeTHKH), X
¢uznueckas npupoaa. HamaraumueHHOCTh. MaruuTHast IpoOHULIAEMOCTh BeriecTBa. OCHOBBI Teopuu Makcsemta. Tok cMeneHusl.
VYpaBuenust Makcseiuia B uHTerpasibHoi (hopme.Ilonstue o nepemeHHoM Toke. OMHUUEcKoe, peakTuBHOE (EMKOCTHOE U
MHIYKTHBHOE) ¥ TIOJHOE COTPOTHBICHHS IIETTH TepEeMEHHOT0 ToKa. 3akoH OMa JUIsl IenH IepeMEeHHOT0 ToKa. MOITHOCTB,
BbLJIEIIsI€Masl B LIENU IIEPEMEHHOTO TOKA.

OneKkTpoMarHuTHbIE Konebanus. ["apMoHnUecKHe, 3aTyXarolle U BeIHYKAeHHbIe konebanus. [loHsTHe 0 pe3oHaHce.
OneKTpOMarHUTHBIE BOJIHBI U MX cBolicTBa. [lIkana 3MeKTpOMarHUTHBIX BOJTH.

Pa3nmen 4. Ontuka

Tema 4.1. ®usznyeckas onTukKa

OCHOBHBIE 3aKOHBI T€OMETPHYECKOM ONTHKH. AOCOJIOTHBIN M OTHOCHTEIIBHBIN ITOKa3aTeNH MpeoMiIeH . VX Gu3naeckuii CMBICII.
SIBneHNe MOTHOTO BHYTpeHHETO oTpaxeHns. CreroBoasl. Cheprueckue 3epkana. opmyna 3epkana. [loctpoerne n300pakeHUi.
Tounkue nunu3bl. @opmyna nuH3bL. [TocTpoeHne n300pa>keHUH.

BonHoBas 3neKTpoMarHuTHas pupoa cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJH. Bpems u anvHa
koreperTHocTH. [IpocTpancTBeHHas kKorepeHTHOCTE. VIHTephepernus ceeta. Merons! HabmroeHns naTepdepeHnnn ceera. Pacuer
unTepepernun B onbite FOHra. MHTepdepeHnrs cBeTa B TOHKUX IIeHKaX. [10I10CH paBHOM TONIIKHEI X PaBHOTO HAKIOHA.
Konbua Hetorona. [Ipumenenne naTepdepeHIny B HayKe U TEXHUKE.

Judpaxius ceta. [punmmmn Nolirenca-®Openens. Metox 300 @penens. Judpakuus Operens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakius Ha mpocTpaHcTBeHHOI penretke. @opmyna Bynbega-Bparra. Pertrenorpadudeckoe nccinegoBaHme CTpyKTyphI
kpuctaimioB. [TonsTue o ronorpaduu.




Ionstpusanus ceeta. EcTecTBeHHBIN 1 MONAPU30BaHHEIN cBeT. 3akoH Mantoca. [Tonspusanus cBeTa IpH OTPaKEHHH U
IpeIOMJIEHUH Ha TPaHHLE JBYX IU3IEeKTPUKOB. 3akoH bprocrepa. JIBoitHoe mydenpenomiuenue. IIpusma Hukomns. Ionsponast u
MOJAPHU3AI[IOHHBIE TTPU3MBL.

HckyccrBenHas ontudeckas anm3oTponus. Dddextst Keppa u @apages. OnTudeckn akTHBHBIE BelIecTsa. Jlucmepcus cBeTa.
DneMeHTHI 2JIEKTPOHHON Teopuu nucnepcuu ceera. [lornomenue (abcopouusi) ceera. 3akon byrepa.

Tema 4.2. KBanroBast ontuka

TermoBoe U3TydeHHE U €T0 XapaKTePUCTHKH. AOCOIIOTHO YepHoe Teno. 3akoH Kupxroda. 3akon Credana - Bonpimana.
Pacmipenenenue 3HEpruu B CrieKTpe aOCOIIOTHO YEPHOTO Tesa. 3aKoH cMeleHus Buna. @opmyna Penes-JxuHca.

Ssnenue horoaddexra. Buenrnuit poroapdhext u ero 3akonsl. PoToHBI. YpaBHEHHE DHHINTEHHA 7151 BHEITHETO (oTOdPdeKTa.
Macca u nmmyisce GoToHa. [lapinenue ceera. OnpiTs! JIeOenena. Jlasepsl, mpuHINT NEHCTBHS, YCTPOHCTBO M IPUMEHEHHE.

Paznen 5. AtomHas u sigepHast puznka

Tema 5.1. Ctpoenue aroma

Mopnemu aromoB Tomricona u Pesepdopma. DMmiprdaeckre 3aKOHOMEPHOCTH B CIIEKTPax UCITYCKAHWS M HOTJIOIICHNS aTOMOB.
Dopmyna Punbepra. JInneituarsiii ciekTp aroma Bogopoaa. OCHOBHBIE CePUH CHEKTPAIbHBIX JINHUN.

Bouna Jlyn ne Bpoitinst. OnbITHOE 060CHOBaHUE KOPIYCKYJISIPHO-BOJIHOBOT'O Jyalli3Ma CBOMCTB BemiecTBa. COOTHOIICHUS
HeompeneneHHocTel ['elizeHOepra kak MposiBJICHHE KOPITYCKYIIPHO-BOJTHOBOTO JTyali3Ma CBOICTB MaTepruu. BormHoBas GyHKIuU 1
ee craTucTuuecKuil cmeici. YpaBHeHue IlIpénunrepa aAns craoHapHBIX COCTOSHUM.

IToctynarel bopa. BopoBckas Teopust aToMa BOZOPOAa U BOIOPOIONIOI00HOTO HOHA. ATOM BOAOPO/Ia B KBAHTOBOI MEXaHUKeE.
KsanToBsle uncna. Crine snekTpoHa. CnnHoBoe kBaHTOBOE uncio. [Tpunnun INaynu. Pacnipenenenue 3n1eKTpOHOB 1O COCTOSTHUSIM.
Tema 5.2. SInepHas puznka

Pertrenosckue criekTpsl. 3akoH I'. Moznu. [Tornomienue, CIOHTAHHOE U BEIHYXICHHOE H3nyueHue. [ToHsTue 06 onTHuecKux
KBaHTOBBIX I'eHepaTopax (J1a3epax). Pazmep, coctas u 3apsiy aToMHOTO siipa. MaccoBoe u 3apsnoBoe uucia. Jleekt maccsl n
SHEPIrus CBsI3M A1pa.BzaumozelicTBiie HyKIOHOB M IIOHATHE O CBOMCTBAaX U MPUPOJE ANEPHBIX cHl. Monenu siapa. PannoaktusHoe
U3IIydeHHe U ero BUABL. 3aKOH PaJHOaKTUBHOTO pacrana. 3aKOHOMEPHOCTH U IPOUCXOKACHHE anb(a, Oera - 1 raMMa-H3TydeHUs
aToMHBIX szep.IloHsATHE 0 AAepHBIX peakIUIX U UX OCHOBHBIX THNAaxX. McKyccTBeHHas paJ0aKTUBHOCTb. [leTeHue TsDKEeIbIX saep.
Llennas peakuus nenenus. IlousTre o suepHoi sHepreTuke. Peakiys cuHTe3a aTOMHBIX siiep. [Ipobnema ynpasiseMbIx
TEPMOSIIEPHBIX PEAKIMiA. DIIeMEHTapHbIe YacTHIIEL. VX Kiaccupukarms.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepeueHsb BUIOB OLIEHOYHBIX CPEACTB

BeInosHeHre U 3a1uTa 1ab0paTopHBIX paboT
BrImosHeHe caMOCTOSTENBHBIX paboT

3auer

DK3aMeH

6.2. Tembl NUCLMEHHBIX PadoOT

He npenycMoTpeHo y4eOHbIM IIIaHOM

6.3. KonTpoJibHbIe BONPOCHI U 3aJaHUSs

3ajaHus 1yt onpeieNieH s YPOBHS ¢()OPMHUPOBAHHOCTH KOMIIETCHITHIA:

VK-1: CriocobGeH ocyIecTBISTh TOUCK, KPUTHYECKUH aHaIN3 U CUHTE3 HH(OPMALNK, TPUMEHSTh CHCTEMHBIH MOAXO0. JUIs
peIIeHus MOCTAaBICHHBIX 3a71a4

1 cemectp

Bompoc Nel

ITogeMy ckOpOCTh ITaJCHUS T B BAaKyyMe He 3aBUCHT OT WX Macchl? ONHIINTE, KaKue CHIIBl IeHCTBYIOT Ha TeJI0, KOTIa OHO TajaeT,
¥ KaK TH CHJIBI BIUSIOT HA YCKOPEHHE Tela.

OtBet: CKOpOCTb NaJieHHs Tell B BAKYyM€ HE 3aBUCHT OT X MaccChl OJlaroaps 3akoHy BceMHpHoro taroteHus Hetotona. CormnacHo
3TOMY 3aKOHY, CHJIA TSDKECTH JISHCTBYET Ha BCE TeNa OJIMHAKOBO, IIPOIMIOPIMOHAIBEHO nX Macce. OJHaKO, MOCKOJIBKY Macca TaKKe
oIpezersieT HHEPTHOCTH Tella (CONPOTHBICHHE H3MEHEHHIO CKOPOCTH), YCKOPEHHE, KOTOPOE HCIIBITHIBACT TEJI0, OKAa3hIBACTCS
MOCTOSIHHBIM U HE 3aBHUCSIIUM OT Macchl. OCHOBHBIE CHIIBI, JEUCTBYIOINNE Ha MaJarolee TeI0, — 3TO CUJIA TSKECTH U
COIIPOTHUBIICHUE CPEAbI (B CIydae OTCYTCTBHS CPEAbl, KaK B Bakyyme). B Bakyyme CONpOTHBIICHHE OTCYTCTBYET, U €ANHCTBEHHBIM
(hakTOPOM OCTaeTCs TpaBUTALMS, KOTOPask YCKOPSIET BCE Tella OTMHAKOBO.

Bonpoc Ne2

OObsicHUTE, TOUEMY BO3J[yX B KOMHATE HMEET IIOCTOSTHHYIO TEMIIEpaTypy, XOTs TEMIIEpaTypa CTEH KOMHATBI MOXKET MEHSAThCS. UTo
IIPOMCXOJUT C SHEPrUel MOJEKy Bo3ayxa?

Ortset: Temneparypa Bo3gyxa B KOMHATe IOAECPIKUBACTCS IIOCTOSHHOM Giarofapst mpoueccy TeIIonepeiaud MeXIy BO3LyXOM H
creHamu. Korjja CTeHbI HarpeBaloTCsl M OXJIaXKIAI0TCS, OHU MIEPEAI0T TEIUIO BO3/LYXY, KOTOPBIH, B CBOIO O4epe/ib, pactpeessieT
3Ty SHEPTHIO CPed CBOMX MoJeKyd. OHaKo H3-3a 00IbIIOro 00beMa BO3/LyXa U €ro ClIOCOOHOCTH MEPEMEIINBAThCS, NU3MEHEHHS
TEMITEPaTypsl CTCH He IIPUBOIAT K 3HAUYNTEIFHBIM U3MEHCHHAM TEMIICPaTyphl BO3LyXa B I[eJIOM. JHEPTHsl MOJIEKyI BO3IyXa
nepepacpesesieTcss TakuM 00pa3oM, 4TO CpeiHsIs KHHETHUECKas SHEPTUsI MOJIEKY.I (KOTopasi ONpezeNsieT TeMIIepaTypy) ocTaercs
HPaKTHYECKH HEN3MEHHOH.

Bomnpoc Ne3
Kaxoif 3aK0H OITHCBHIBaET B3aMMO/ICHCTBUE ABYX Tell, HAXOIIUXCS MO ACHCTBUEM CHIIBI TSDKECTH?




a) 3akoH Apxumena

b) 3akon Oma

¢) 3axoH ['yka

d) 3ax0H BCEMHPHOTO TATOTEHHS

IIpaBusbHblif 0TBeT: d) 3aKOH BCEMUPHOT'O TATOTEHUS

Bompoc Ned

Kakoe ycTpo#CTBO HCTIONB3YETCS ISt U3MEPEHHUS CUIIBI TOKA B DJIEKTPUUIECKON IerH?
a) Amnepmerp

b) BoasTmeTp

c) Ommetp

d) I'anbBanomMeTp

[IpaBunbHBI OTBET: a) AMIIepMeTp

Bonpoc Ne5

Kakwue 13 nepeunciaeHHbIX (aKTOPOB BIHAIOT HA COCTOSHHUE BELIECTBa (ra3000pa3Hoe, KHUIKOE, TBEpaoe)?
a) Temmieparypa

b) [aBnenne

c) O6vem

d) Monspnas macca

¢) Cuia MpUTSDKEHUS MEXIY MOJIEKYIaMH

f) Xumuueckuii coctaB

[IpaBusbHBIC OTBETHL: a, b, €

Bonpoc Ne6

Kakue npuOOpbI HCHONIB3YIOTCS IS U3MEPEHHUSI JIICKTPHYCCKUX BEITHYMH?
a) Amnepmerp

b) BoasTmeTp

¢) TepmomeTp

d) Manometp

e) Ommerp

f) Bapomerp

IIpaBusibHBIE OTBETHL: @, b, €

Bompoc Ne7

YcTaHOBHTE MIPAaBIIIBHYIO TOCIE0BATEIBHOCTD ATATIOB JBIKECHUS Tela, OPOIIEHHOIO BEPTUKAIBHO BBEPX.
Teno mocTuraeT MakKCUMalbHOW BBICOTHI.

Teno HauMHAET ABMKEHHE BBEPX.

Temno nBIKETCS BBEPX C 3aMEUICHHEM.

Teno HauMHAET MajaTh BHU3.

Teno Bo3BpamaeTcss B UCXOJHYIO TOUKY.

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

DA w N~

Bormpoc Ne8

Y cTaHOBHTE MPABHIIBHYIO MOCIIEIOBATENILHOCTH MPOIECCOB, TPOUCXOSIINX IPH paboTe TpaHchopMaTopa.
MarauTHBIN TTOTOK H3MCHSCTCS.

Bropuunas 0OMOTKa TreHepupyeT JJIEKTPUIECKUN TOK.

[epBruyHas 0OMOTKa MOJIydaeT MEPEMEHHBIA TOK.

Bo BropmuHoit o6MoTke Bo3HMKaeT DJIC.

[lepeMeHHBIH TOK MOJAETCS B MIEPBUYHYIO OOMOTKY.

HpaBI/IJ'ILHaSI OCIE0BATEIbHOCTE: 5 > 1 >4 —2 — 3

DA e~

Bonpoc Ne9

YcTaHoOBHTE COOTBETCTBUE MEXKIY PU3MUECKUMH BEIMUMHAMH U X ONPEICTICHUIMHU.
Odusnueckas BeIMYMHA Onpenenenue

a) Ummynsc 1) IIpousBeneHne Maccel Ha YCKOPEHHE

b) Cuna 2) Benmuuna, XapakTepu3yromas IBIDKCHUE Tela

¢) YckopeHue 3) CkopocTh U3MEHEHUS UMITYJIbCa

d) Cxopocth 4) V3MeHeHre TOJIOKEHUS TeJla OTHOCUTEIBHO BPEMEHU
IIpaBunbHOE COOTBETCTBUE:

a) —2)

b)— 1)

c)—3)

d)—4)

Bomnpoc Nel0

Y CTaHOBHTE COOTBETCTBHE MEXKOY q)I/I3I/I‘IeCKI/IMI/I BEJIMYMHAMU U UX €IUHUIIAMH U3MEPECHUA B Me)K}IyHapOIIHOﬁ CUCTCMC CIUHUIL

(CIA).




dusnyeckas BeIUYUHA Enununa uzmepeHus

a) DJIEKTPUYECKHI 3apsi 1) Kynon

b) HanpspkeHHOCTS 3mmekTpudeckoro nomst 2) Heroron/Kymon
c¢) [MoreHnman >MEeKTPHYECKOTO OIS 3) BonbT

d) EMkocTh KOHIEHCcaTopa 4) dapan

[IpaBunbHOE COOTBETCTBUE:

a)—1)

b) —2)

c)—3)

d) —4)

OIIK-1: CnocobeH npuMeHsITh €CTECTBEHHOHAYYHbIE U OOLIEMHKEHEPHbIE 3HAHUSI, METO/IbI MAaTEMaTHUYECKOTO aHau3a 1
MO/ICJINPOBAaHUS B IPO(ECCHOHATIBHOI AeATENbHOCTH

1 cemectp

Bonpoc Nel

Omnummre, Kak MEHsIeTCs INIOTHOCTH I'a3a PY U3MEHEHUN TeMIepaTyphl U nasieHus. Kakue ¢pusnueckue cBoiicTBa raza
OIIPEIEISIOT €T0 ITOBEACHHE B 9THX YCIOBHUAX?

Ortsert: [Ipu yBenmueHnN TeMIIEpaTypsl ra3 pacmupseTcs, YT0 IPUBOANT K YMEHBIICHHIO €T0 IIIOTHOCTH. IIpy noBBIIeHHN
JIaBJICHHS I'a3 CKMMAETCS, YBEIMUUBAs CBOIO INIOTHOCTH. OCHOBHBIE CBOMCTBA Ta3a, KOTOPBIE ONPEEISIOT ero IOBEACHHUE,
BKJIIOYAIOT CPEIHIOI0 KHHETHUECKYIO SHEPTUIO MOJICKYJI (TeMIIepaTypa) M CHILy MEXMOJIEKYJISIPHOTO B3aUMOJICHCTBYS (JJaBJICHHUE).
Bonpoc Ne2

OOBsicHUTE, TOYEMY ITPH IBIDKCHUH Cy/HA Ha TOBOPOTE KOPITYC HAKJIOHACTCSA BHYTPh MOBOpOoTa. Kakue cuibl BBI3BIBAIOT 3TOT
HaKJIOH M KaK OHH BJIUSIIOT Ha YCTOHYMBOCTD CyaHa?

OrtBet: HaxiioH xopiyca cyiHa BHYTPb IIOBOPOTA BEI3BAH JICHCTBHEM LIEHTPOCTPEMHUTEIBHBIX CHJI, BOSHUKAIOIINX TIPH ABH)KCHUN
10 KPUBOIMHEHHOH TpaekTopun. Korma cyqHo moBopadnBaeT, HEHTPOCTPEMHUTENbHAS CHJIa TSHET €ro K IIEHTPY ITOBOPOTAa,
3acTaBJIsisl KOPIYC HAKJIOHATBCS BHYTPb. DTOT HAKIOH KOMIICHCHPYETCS CHUIIaMH IUIaBy4eCTH, ISHCTBYIOIIMMHU CHHU3Y BBEpX,
KOTOPBIE CTPEMSTCS] BEPHYTH CYJHO B BEPTUKAIBHOE MOJIOKEHHE. Y CTOHYUBOCTD Cy/IHA 3aBUCUT OT COOTHOLIECHHS 3THX CHIL: YeM
CHIIbHEE HAKIIOH, TeM OOJIBIIIE BEPOSITHOCTD IIOTEPH YCTOWYNBOCTH. BaxHBIMHU (pakTOpamu, BIUSIOMIMME Ha YCTOHIHBOCTB,
ABJIAIOTCS BBICOTA IIEHTpa Macc CyJHa, (popMa KopIryca U pacipeaeieHue Tpys3a.

Bomnpoc Ne3

Kakoii 3ak0H OMUCHIBAE€T 3aBUCHMOCTD CHIIBI YIIPYTOCTH OT Je(hOpMAaLH MPYKUHBI?
a) 3aKOH BCEMUPHOTO TATOTEHUS

b) 3akon 'yka

¢) 3akon Oma

d) 3axon boitns-MapuorTta

ITpaBunbHeIA 0TBET: b) 3akoH ['yka

Bomnpoc Ned

Kakoe yctpoiicTBo mpeoOpasyeT MeXaHHYECKYIO SHEPTHIO B DJIEKTPUUECKYIO?
a) Jlunamo-marnna

b) Tpauncdopmarop

¢) AKKyMyISITOp

d) Kongencatop

IMpaBuibHEIT 0TBET: a) JlMHAMO-MaIHHA

Bomnpoc Ne5

Kakue u3 nepeynciieHHbIX CBOMCTB XapaKTepHbI A1 (eppOMarHUTHEIX MaTepHalIOB?
a) BrIcokas 3:1eKkTponpoBoANMOCTE

b) CriocoOHOCTH COXPaHATh OCTATOYHYI0 HAMArHUIEHHOCTh

c) Huskas MaruutHast mpoOHHIIaEMOCTh

d) Hanmuume moMeHOB

IIpaBunsHbIE OTBETHL: b, d

Bonpoc Ne6

Kakune BenmM4IMHBI SBISIOTCS OCHOBHBIMU ITApAMETPAMU COCTOSIHHS TEPMOANHAMUYECKOH CHCTEMBI?
a) Temmeparypa

b) O6vem

¢) Maccogas nous

d) laBnenue

e¢) CxopocTb

IIpaBusbHbBIE OTBETHL: a, b, d

Bompoc Ne7

YcTaHOBHTE IPAaBIUIIBHYIO TIOCIEI0BATENBHOCTD CTAANI BIKECHUS Tela, OPOIICHHOT0 TOPU30HTAIBHO ¢ HEKOTOPOI HadabHOIT
CKOPOCTBIO.

1. Teno aBUXKETCS PaBHOMEPHO BJOJb MOPU30HTAIBHON OCH.

2. Teno HauMHAET ABUTAThLCS MOA ACUCTBUEM CHIIbI TSKECTU.

3. Teno 1OCTUTIIO MTOBEPXHOCTH 3EMIIU.




4. l'opusoHTanbHOE OBIDKEHHE 3aMENNISIETCsl U3-3a COMPOTHUBIICHUS BO3IyXa.
[IpaBuiibHas IOCTENOBATENBHOCTD: | — 4 — 2 — 3

Bonpoc Ne8

YcTaHoBHTE MOCIIEAOBATEIbHOCTD AEUCTBHI IPU U3MEPEHUH DJIEKTPUUECKOTO COMPOTUBICHUS PE3UCTOPA METOAOM aMIlepMeTpa U
BOJIBTMETPA.

1. IToaxmroUYnTh UCTOYHUK HMUTAHUS.

2. W3mepuTh HampsiKeHHE Ha pe3nucTope.

3. [ToaKIIOUNTE PEe3UCTOp MOCIEAOBATEIBHO C aMIIEPMETPOM U BOJIBTMETPOM.

4. W3mepuTh cuily TOKa B LIETIH.

5. PaccunTars compoTHBiIeHHE 1O 3aKOHY OMa.

IIpaBusbHas nocnenoBaTeabHOCTh: | >3 —54 —2 — 5

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKIYy PU3MUECKUMH BEIMYMHAMH U MX CUMBOJIaMH B MexyHaponHoi cucteme eaunull (CH).
®dusnyeckas BeIuYrHa CumBoil
ayCuma 1)F

b) Pabora 2) W

¢) MomHoCTh 3)P

d) DrekTpuyeckuid 3apsi 4 Q
IIpaBunbHOE COOTBETCTBUE:

a)—1)

b) — 2)

c)—3)

d)—4)

Bompoc Nel0

YCcTaHOBHTE COOTBETCTBHE MEXIY (PU3NIECKIMH SBICHUSIMH U YCTPOWCTBAMH, HCIOIB3YIOIINMHE 3TH SIBICHU.
PusnyecKkoe sBICHHUE VYerpoiicTBo

a) DJIeKTpOMarHuTHasT UHYKIUS 1) TpanchopmaTop
b) ®oToadpdext 2) ComHeunast Garapes

c) Pezonanc 3) LC-xoHTYD

d) TepmonneKTpUUECTBO 4) Tepmomapa

[TpaBuIBHOE COOTBETCTBHUE:

a) — 1)

b) — 2)

c)—3)

d)—4)

OIIK-3: Cnioco6en B cepe cBoeit mpodeccHoHATEHON AeSATENbHOCTH TPOBOAUTE U3MEPEHHS U HaOIoeH s, 00pabaThIBaTh U
HPECTaBIATh SKCIEPUMEHTANIBHbIC JAHHbIE M Pe3YIbTaThl HCIIBITAHUH

1 cemectp

OTKpBITBIE BOIIPOCEHI

Bompoc Nel

OnummuTe Tporece H3MepeHHs Ko QUITEeHTa TPEHUS CKOIBKEHNS MEXIy ABYMS ITOBEPXHOCTAMH. Kakne mapaMeTpsl HEOOXOIIMO
KOHTPOJIPOBATh TP MPOBEACHUH 3KCIIEPIMEHTA?

OrtserT:

Jast u3Mepenust K03 QUINEHTA TPEHHS CKOIBKEHHS MEXK/Ty IBYMsI HOBEPXHOCTAMH OOBIYHO MCIOJIB3YETCSl METO]] HaKJIOHA
wrockocTi. OMH 13 00BEKTOB ITOMEIIAeTCsl Ha HAKIIOHHYIO INIOCKOCTB, 1 IIOCTETIEHHO YBETMUUBACTCS YOI HAKJIOHA 1O MOMEHTa
Hauaja cKoibxkeHus. KoaddurmeHT Tperns paccunTsIBaeTcsa Kak TaHTEHC yIJla HAKJIOHA. BaXkHO KOHTPOIMPOBATh YHCTOTY
HOBEPXHOCTEH, PaBHOMEPHOCTB IPUJIOKEHHS] Harpy3KH U OTCYTCTBHE BUOpaLUii.

Bomnpoc 2:

OOBsicHUTE, KaK I3MEPUTH CKOPOCTB PacIIpOCTPAaHEHNUS 3BYKOBBIX BOJIH B cpejie. Kakue MeToabl HCTIONB3YIOTCS IS 3TOTO U KaKue
(hakTOpBI HY’)KHO YUHUTHIBATH?

OrtserT:

CKOpOCTh PacpOCTPaHEHHUS 3BYKOBBIX BOJIH B CPE/ie H3MEPSETCS C IOMOIIBI0 METOIOB, OCHOBAHHBIX HA PETUCTPAIH BPEMEHH
MPOXO0XKICHUS 3BYKOBOI BOJTHBI MEXKIy IBYMs TOUKaMH. MICIONB3yIOTCS yIbTPa3BYKOBBIC JATINKU MIM MUKPOGOHBL. BaxkHO
YUUTBIBATh TEMIIEPATYPY CPE/bl, BIAXXHOCTh M HAINYHE NPENSITCTBUN, KOTOPbIE MOTYT HMOBIHMATH HA PacpOCTPaHEHHE 3BYKa.

3aKpLITI)Ie BOIIPOCHI C OTHUM MIPABUJIBHBIM OTBETOM

Bompoc Ne3

Kakoii 3ak0H onuchIBaeT ABMXKEHUE Tella MO0l BO3/ICHCTBUEM BHEIIHEH CHIIbI?
a) 3aKOH BCEMHPHOTO TSTOTECHUS

b) IepBoiii 3akoH HeioToHa

c¢) Tperuii 3axon HeroToHa

d) 3akoH coxpaHeHUs SHEPTUN

IIpaBunbHblii oTBeT: b) [lepsbliif 3akoH HeloToHa




Bompoc Ned4

Kaxoit mprbop ucnonbiyeTcs Uit I3MEpeHHst CKOPOCTH 3ByKa B Boje?
a) l'maponokarop

b) Oxonot

¢) Conorpad

d) laTunk naBiueHus

IIpaBunbHEIi oTBeT: a) ['Maponokarop

3aKpBITBIe BOITPOCHI C HECKOJIbKMUMU MTPABUJIbHBIMU OTBECTAMHU

Bompoc Ne5

Kaxwue ¢pakTopsl BIUAIOT Ha CTaOMIBHOCTE CyIHA Ha BoJie?
a) ®opma kopiryca

b) Pacipenenenue rpy3os

¢) Bricora HanBogHOTO OGOpTa

d) I'mybuna ocaaku

IIpaBuibHBIE OTBETHL: @, b, ¢, d

Bompoc Ne6

Kaxkue npruOops! HCTIONIB3YIOTCS [UIS N3MEPEHHSI MAaTHUTHOTO TOJIS?
a) Kommac

b) MarautomeTp

c¢) NanpBanoMeTp

d) Karymika nHIyKTHBHOCTH

IIpaBusbHbIe OTBETHL: b, d

BOHpOCI)I Ha YCTAaHOBJICHUC MOCJICAOBATCIBHOCTH

Bompoc Ne7

VYcTaHOBHTE MPABHIIBHYIO ITOCIEOBATEIFHOCTD IIAroB IIPH MPOBEACHUN SKCIEPHMEHTA 110 U3MEPEHUIO CKOPOCTH 3BYKa B BO3/IyXe:
1. [MonkroueHre MUKPOPOHOB K PETHCTPUPYIOIIEMY YCTPOMCTBY.

2. W3mepenue BpeMeHHU MPOXOXKICHHS 3ByKa MEXIy MUKPO(GOHAMH.

3. Pacder ckopocTH 3Byka IO M3BECTHBIM PACCTOSIHUSIM U BPEMEHHU.

4. Hacrpoiika paccTosHHI MeXTy MHUKPO(OHAMH.

IIpaBunbHas nocnenoBaTenbHOCTh: 4 — 1 — 2 — 3

Bomnpoc Ne§

YcTaHOBHTE NOCIEAOBATEIFHOCTD IIIArOB IIPH HACTPOHKE JIA3ePHOTO AaNbHOMEpa IS H3MEPEHHUS PACCTOSHHUSA:
I. Hacrpoiika npueMHuKa cursana.

2. INoaxmouyeHre UCTOUYHNKA MUTAHUS.

3. Hacrpoiika nepenatomiero nasepa.

4. W3mepeHue paccTosHUs.

[IpaBuiibHas IOCTIENOBATENBHOCTD: 2 — 3 — 1 — 4
Bompock! Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKITYy GU3MUECKUMH SIBICHUSME U TIPUOOPAMHU, UCTIOIE3YEMBIMH JIJTSI UX U3YICHUS:
PusnyecKoe sBICHHUE IIpudop

a) OnekrpuvectBo 1) Ammnepmerp

b) Marrernsm 2) Komnac

¢) Onrryeckue 3PPeKTor 3) CnekrpomeTp
d) PagnoaktuBHocts 4) I'eiirepoBckuii cueTuuk
[TpaBuIBHOE COOTBETCTBHUE:

a)—1)

b) — 2)

c)—3)

d)—4)

Bonpoc Nel0

Y CTaHOBHTE COOTBETCTBHE MEXIY (PU3MUCCKUMH BEIMYMHAMH U HX SAMHHUIAMU H3MepeHHsT B MexXTyHapOIHON CHCTEME eANHHMI
(CH):

®duznyeckas BeJIMYMHA Enununa uzmepeHus

a) Cwia 1) HeroToH

b) Pabora 2) Ixoynb

¢) MomHocTb 3) Barr

d) DOueprus 4) xoynb




IIpaBunbHOE COOTBETCTBUE:
a)— 1)
b) —2)
c)—3)
d)—4)

6.4. MeToauueckue MaTepHuaJibl, ONpeessionie Npoue1ypbl OlleHHBaHUSA

MeroMKa OIEHKH SK3aMeHa 110 JUCIUIUINHE

TeopeTndeckast 9acTh 3K3aMeHa 0 TUCIUITIMHE MTPEACTABIIET cO00I KOMITIIEKC BOIPOCOB HA YCBOEGHHE IPOIICHHOTO MaTepHraia -
TEPMHHBI, OIPE/ICIICHNU, 3aKOHBIL.

B pamkax TeopeTHdYeckoil 4acTh 00yqaroIuriics, Ui Ka)XI0ro 3a1aHus, GOpMyIHpYeT MPABHIbHBIC C €r0 TOYKH 3PESHHS OTBETHI.
3amaHne CUNTAETCS BBITIOJIHEHHBIM B TOM CITy4ae, €CITH JaHbl BEPHBIC OTBETHI Ha BOIIPOCHI. B MPOTHBHOM CiTydae 3aqaHue
CUHTAETCs] HEBBITIOTHEHHBIM.

IIpakTHyeckas 4acTh SK3aMCHA 0 AUCLMIUIMHE IPEICTABISICT 3a/1a4i, HAPABJICHHBIC HAa BBIBICHHE BO3MOKHOCTH IPAKTHYECKOTO
NPUMEHECHHUS] KOHKPETHOT'O TEOPETHYECKOTO paszena.

DK3aMEH BBICTABISIETCS C YUETOM PE3YJIHTATOB BBITIOIHEHHS TEOPETUIECKOM U MPAKTHUECKON JacTel B COOTBETCTBUH C
NPUBEICHHBIMH HIKE TPECOOBAHHUAMH.

5 (oTim4HO) >85 Bce 3amaHus BEIONHEHBI B COOTBETCTBHH C TPEOOBAHUAMH, B ITOJHOM 00BeMe M 0e3 OIMMOOK.

4 (xopormo) 75+84 Bce 3amaHus BEIMONHEHBI B COOTBETCTBHH C TPEOOBAHUSAMHU, B 00BEME HOCTATOYHOM IS OOIETOo
(hyHKUIMOHUPOBAHUS CUCTEMbI UJIH BBITIOJHEHO J1BA 3a/1aHHsI B COOTBETCTBUU C TPEOOBAaHHUAMH, B IOJIHOM 00beme U 0e3 OLIMOOK.

3 (yROBIETBOPHUTEIHHO) 50+74 BrInonHeHO He MeHee JByX 3aJaHMil B COOTBETCTBHHU C TPeOOBaHUSIMH, B 00BbEME
JIOCTaTOYHOM JUIA 00IIeTo (hYHKIIMOHHPOBAHUS CHCTEMBI

2 (HeyIOBIETBOPUTEIHHO) <50 BrimonHeHO MeHee ABYX 3aJaHUM B COOTBETCTBHU C TpeOOBaHMAMH, B 00beMe

JOCTAaTOYHOM JIs 06IL[€F0 (I)yHKI_II/IOHI/IPOBaHI/IH CUCTEMBI
HTtoroselii 6ajur 3a 9K3aM€eH BBICTABIISIETCS 110 OLICHKEC Xyz[mef/i gactu. B CIIOPHBIX CJIydasaX MPEroaaBaTeCiib BIIPAaBC 3a1aBaTh
YTOUHAIOIMINE BOPOCHI U 1aBATh JOMOJIHUTCIBHBIC MPAKTUICCKUEC 3aJaHA.

MeroaMKa OICHKH 3a4eTa 110 JUCIHIUINHE

3ayeT Mo AMCIUILTHHE BBICTABISETCS IO PE3yAbTaTaM CUCTEMATHUECKON paOOTHI CTYJCHTa B TEUSHHE CEMECTpA.

MeTtoauka oneHKH J1abopaTOPHBIX PaboT

CTyIeHT IOJDKSH BBIIONHUTE M 3aIIUTUTH BCE J1aD0pAaTOPHBIE PadOTHI, IPEIyCMOTPEHHBIC IPOrPaMMON TUCIUIUIHHBL.
JlabopaTopHas paboTa cUUTACTCS 3AIMUIIIEHHON MPH YCIOBHH YAOBICTBOPUTEIBHBIX OTBETOB HA HE MeHee 85% BCEX KOHTPOJILHBIX
BOTIPOCOB, IPUBEIEHHBIX B KOHIIE KXKI0H 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

ABTODBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI

JI1.1 | Tpodumona Taucus Kypc ¢uzuku: yaed. mocobue 1iist HHKEHep.-TEXH. CIell. By30B Mocksa: Axanemus, 2010
MBanoBHa

JI1.2 | CurumoB Bnamucna | OnTuka. ®usnka aToma: 1a00paTOPHBINH MPAKTUKYM MO (HU3KKeE Hosocubupck: CI'YBT,
HBanoBu, 2016

IIporonomnosa Huna
ITaBnoBHa

JI1.3 | Buxkynos C. B., ®dusznka: cOOpHUK 33124 Hosocubupck: CI'YBT,
Curumos B. 1., 2017
Tpeiakuna E. T.

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

Tpsiakuna, A.C.
Spocnasuesa

JI1.5 |Hwuxurenko AHatomuii |JlaGopaTOpHBIH IPAKTHKYM IO MOJNEKYISIPHON (U3MKE: PAKTUKYM Hosocubupck: CI'YBT,
I'eoprueBuny, SIkoBieB 2019

Brnagumup
Huxomaesuu,
CurumoB Buagucias
MBanoBu4, TpbrIHKHUHA
Enena TpanuesHa,
IIporononosa Huna
ITaBnoBHa, I'otoBaHOB
Muxaun Hukonaesna




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

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

JlabopaTOpHBII IPAKTHKYM T10 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. Jlono/HUTeIbLHAS JIMTEpaTypa

ABTOpBI, COCTaBUTCIIN

3ariaBue W3znarenscTBO, TOI

JI2.1 | Opnos Tpanuit
BacunweBuu,
CunrokoB Muxaui

IlerpoBnu

JlabopaTOpHBIi MPaKTHKYM 1O (pr3nKe. IINEKTPUIECTBO, MATHETH3M

HoBocubupck: HTABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)

Hasnauenue

O6opynoBaHue

JlaGoparopust ontuku U QUNKH
aToMa - ydeOHasl ayauTOpHs s

AynutopHas pnocka; Komruiekt ydeOHoit Mebenu; JlabopatopHsie ycraHOBKH: OmpejencHue
TJIaBHOTO (POKYCHOTO paccTOSHHSA JIMH3EL, OIpeneneHue MmoKa3aTels IPeOMIICHHS KUIKOCTEeH ¢

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

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

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

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

JIEKLIMOHHOTO THIIA

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

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

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

Na00PaTOPHBIX 3aHATHHA

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

[Tomemenune s | Kommnekr  ydeOno#t wmebenmm; I[IK — 10 mT., nogkiroueHHBIX K cetd  "HHTepHer" w
CaMOCTOSITENTLHON paboThI | 00ecreunBaOIIUX ~ JAOCTYIl B OJJEKTPOHHYI0  HH()OPMAIIMOHHO-00pa30BaTeNbHYIO — Cpeay
00yJaronuxcs YHHBepcHTETA.

YuebHas AyAUTOPHS Ui | AyauropHast nocka; Kommuiekt yuebHoii medenu

MPOBEICHHS 3aHATHI

MPAKTHYECKUX 3aHATHI




