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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
4acoB Ha KOHTPOJIb 36

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

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

2.2.2 | TpaHCcIOpTHOE MEpErpy304HOe 000PYIOBAHUE

2.2.3 [ YerpoiicTBo 1 000pyROBaHIE TPAHCIIOPTHBIX Y3JIOB H ITyTeH

2.2.4 | Merpomnorus, CTaHAapTU3ANNS U CePTUPHUKAIHS

2.2.5 | Texaomorndeckasi (IpON3BOJCTBCHHO-TEXHOJIOTHIECKAsT) TPAKTHKA

2.2.6 | Teopust TpaHCIIOPTHBIX MPOIIECCOB U CUCTEM

2.2.7 | MopenupoBaH#e TPaHCIIOPTHBIX MPOIIECCOB

2.2.8 | Xumus

2.2.9 | CraTtuctuka

2.2.10 | TpancopTHOE TIeperpy3049HOe 000pyHOBaHHE

2.2.11 | YcrpoiicTBo 1 060pyn0OBaHHE TPAHCIIOPTHBIX y3JIOB U MyTeH

2.2.12 | dunocodpust

2.2.13 | Metpomnorus, cTaHIapTH3AIHS U cepTH(UKAIAL

2.2.14 | Texnonoruueckas (IpOU3BOACTBEHHO-TEXHOJIIOTHUECKAs) IPAKTHUKA

2.2.15 | Teopust TpaHCIOPTHBIX NIPOLIECCOB U CUCTEM

2.2.16 | MoaenupoBaHue TPaHCIOPTHBIX MPOIIECCOB

3. KOMIIETEHIITA OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3VJIETATE OCBOEHHUS JUCLIATLIMHBI
(MOZY.JIA)

YK-1: Cnioco0eH ocymecTBJIATH NOUCK, KPUTHYECKU aHAIU3 ¥ CMHTe3 HHGOPMALMH, NPUMEHSTh CUCTEMHBIH MOAX0 A
pelleHusi MOCTaBJIEeHHbIX 32124

VK-1.1: OCyLI_lCCTBJ'IHCT IIOMCK U CUHTE3 HOHy”leHHOﬁ I/IH(I)OpMaLII/II/I T pCHICHUA ITOCTAaBJICHHBIX 3a1a4

VYK-1.2: IIpoBomut KpuTHYECKN aHATH3 HH(GOPMAIINY IIPH PEIICHIH IIOCTABICHHBIX 33129

VYK-1.3: TlpumeHsieT CUCTEMHBII TOXO/ AJIS peIICHHs MTOCTaBICHHBIX 33134

OIIK-1: Cnioco0eH NpUMEHATH €CTECTBEHHOHAYYHbIE H 001eMHKeHePHbIe 3HAHUS, METOAbI MATEMATHYECKOT0 AaHAJIHU3A H
MO/1eJIUPOBaHUS B NPO(eccHOHATBHOM esiITeIbHOCTH

OIIK-1.1: icnione3yeT NpHHIUILI €CTECTBEHHOHAYYHBIX U OOIEHMH)KEHEPHBIX 3HAHUI B IPO(ECCHOHATBHOH AeATEIbHOCT

OIIK-1.2: Bnageer MeToiaMi MaTeMaTHUECKOTO aHaIK3a B POPECCHOHANTBHON JAeITEIbHOCTH

OIIK-1.3: Brageet MeTogaMu MaTeMaTHIECKOTO MOJICTTMPOBAHUS B PO ECCHO-HANBHOH NeITeIbHOCTH




OIIK-3: Cnioco0eH B cdepe cBoeii npodeccuoHaIbLHOM AesiTeIbHOCTH NPOBOIMTH U3MepeHUs1 U HalJ11oieHusl, 00padaTbiBaTh

U NPEeACTABJATH JKCIICPUMEHTAJIbHBIC TaHHbIC H PE3YJIbTAThbI MCNbITAHUIA

OIIK-3.1: IToHuMaeT METOABI M CIIOCOOBI U3MEPEHHS U HAOIOICHU

OIIK-3.2: CriocoOeH mpoBOAUTE U3MEPEHHS U HaOIIIoIeHns B chepe CBOeH Mpo-(pecCHOHaTBHON e TeTbHOCTH

OIIK-3.3: Bnazneet HaBbIKaMH 00pabOTKU U IPeICTAaBICHNS IKCIEPHIMEHTAIBHBIX JaHHBIX U Pe3yIbTaTOB UCTIBITAaHUN B cdhepe
cBoel MpodecCHOHAIBHON JIeITEIbHOCTH

B pesynbrate 0CBOCHMS AMCHUIIMHBI 00y4aIOLIUICS J0JIKEH

3.1 |3naTh:

3.1.1| - ¢usmdeckre OCHOBBI MEXaHUKH;

3.1.2 | - oCHOBHBIE MTOHATHS, 3aKOHBI U MOJIEIT MEXAHUKH, DIIEKTPUYECTBA U MarHETU3Ma, KolneOaHuH 1 BOIH, KBAHTOBOI
(GU3UKH, MONIEKYISIPHOH (DU3UKH 1 TEPMOIMHAMUKH, ONITHKH, AaTOMHOH U SICPHOH (HHU3UKH;

3.1.3 |- METOABI TEOPETUIECKOTO U IKCIIEPUMEHTAIBHOTO UCCIICIOBAHUS B (PH3HKE.

3.2 | YMeTh:

3.2.1 | ucmosap30BaTh (PU3NYECKHIE 3aKOHBI IPH aHAIN3E U PEIICHUH MPO0IIeM MPOoecCHOHANBHON NeITeIbHOCTH

3.3 | Baragern:

3.3.1 | meTomamu ipoBeieHNS (PU3NIECKUX U3MEPEHNIT, METOaMHU KOPPEKTHOH OLIEHKH HOTPENIHOCTEH IPH IPOBEACHUN
(bHU3HYECKOro 3KCIepHMEHTA.

4. CTPYKTYPA JUCHOUILIAHBI (MOIYJI5T)

Bun HaumeHoBaHuUe pa3iesioB U TeM /BU/ 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | Ipllo
3aHATHSA / Kype AroT
Paznen | Pa3zmea 1. OcHOBBI MeXaHUKH
Jlex Kunemaruxka /JIex/ 1 2 J1.1J11.4 0
Cp Kunematuka nocTynaTenbHOTO M BpalaTeabHOTO JBIKEHHS 1 6 JI1.4 0
MaTepHabHOI TOYKH U TBepaoro Tena. /Cp/
JIa6 OCHOBBI METOJIOB 00pabOTKH PE3yabTATOB U3MEPEHUHN (HU3NMISCKUX 1 2 JI1.4J11.6 0
BenmauH. OmpeseneHne MIOTHOCTH Tell MPaBIIBLHOHN (popMel.  /JIab/
Jlex Hunamuka /Jlex/ 1 2 JI1.1J11.4
JIab Omnpenenenne yCKOPEHHs CHIIBI TSKECTH 10 crioco0y beccennst. 1 2 JI1.4 J11.6 0
OnpezneneHrne MOMEHTA HHEPLIMU MaXxOBOTO KoJieca TUHAMUYECKUM
MeTOJIOM. M3yueHne 0CHOBHOI'O 3aKOHA JMHAMHUKH BpallaTeIbHOIO
JIBIDKEHSI ¢ TToMoNIbio MasitHrka Obepbexa. /J1ab/
Cp JlMHaMuKa NOCTyNaTeabHOr 0 ABMKEHUS Tell. OCHOBHBIE TEOPEMBI U 1 6 JI1.4 0
3aKOHBI. J[MHaMUKa BpallaTeIbHOTO ABHKEHUS TBepaoro Tena. Pabora u
sHeprus B mexanuke. /Cp/
Jlek MexaHnYecKre KoineOaHus U BOJIHEI /JIek/ 1 2 J1.1J11.4 0
Cp T'apmonnueckue konebanus. 3aTyxaromue koneoanus. ClioxxeHue 1 6 JI1.4JI1.6 0
konebanuii /Cp/
Paznen | Pazpest 2. OCHOBBI MOJIEKYJISIPHON (pU3UKH
Jlex MonekymnapHo-KuHeTHIecKas Teopus /JIex/ 1 2 JI1.1J11.4 0
Cp MonexynspHo-KUHeTHYecKas: Teopusi OCHOBHOE YpaBHEHUE 1 8 J1.4 0
MOJIEKYISIPHO-KUHETUIECKOW TEOPUU HIICATLHOTO Ta3a. DIEMEHTHI
cratiucTikH MakcBeiuia u bonbimana. /Cp/
Jlex OCHOBBI TepMOAMHAMUKH /JIeK/ 1 2 JI1.1J11.4 0
JIab H3MepeHue UTHBI 3BYKOBOW BOJIHBI,CKOPOCTH 3BYKa M KOA(PPHIIHEHTA 1 2 JI1.4 JI1.5 0
[Tyaccona o ¢a3oBbIM cooTHOIIEHHAM. OnpeieieHie OTHOICHUS
VIENBHBIX TETIOEMKOCTEH BO3/IyXa, U3MEPEHHBIX MPU MOCTOSHHOM
JaBJICHUH U TOCTOSIHHOM 00BbeMe MetonoM Kiemana u Jlezopma /J1a6/
Cp OCHOBBI TEPMOJIUHAMUKH. AHAJIU3 IEPBOTO U BTOPOTO HAYaIl 1 8 JI1.4 0
TepMoarHaMuKu. TeruroBbie MammHs! /Cp/
HKP KonTpomnsHas padota 1 /UKP/ 1 2 JI1.4 0

Paznen | Pa3zgen 3. DuekTpomarHeTusm




Jlex Onextpoctaruka /JIex/ 1 2 JI1.1J11.4 0

JIab HccnenoBanue aneKTpocTaTHUIECKOTO moiist. OnpeneneHne eMKOCTH 1 2 JI11.4J12.1 0
KOHJICHCATOPOB METOAOM OaJLTMCTHYCCKOTO TanbBaHoMeTpa /J1ad/

Cp OnekTpocraTuueckoe nosie. HanpsbkeHHocTh u noreHiuan. [puanun 1 6 JI1.4 0

cynepno3unuu. IIpumenenne Teopemsl I'aycca st pacuera
IEKTPUUECKUX MOIEH. DIEKTPOEMKOCTh YeJMHEHHOTO IIPOBOIHIKA U
IUIOCKOTO KOHJCHCATOpa. DHEPrHs 3JIeKTpocTaTnieckoro moisi /Cp/

Jlex OnexrpoauHamuka /Jlex/ 1 2 JI1.1J11.4 0

JIa6 H3mMepeHue conpoTUBIEHHS U OIpeesieHre YAECIbHOTO CONPOTUBICHUS 1 2 JI1.4J12.1 0
npoBoHUKa. /J1ab/

Cp OnexrpoauHamuka. [locrosHueli Tok. 3akoHbl OMa. K.II.JI. nctounuka 1 6 JI1.4 0
noctostHaoro Toka /Cp/

Jlex Marnutoctatuka. MaruuTHas HHIyKus /Jlex/ 1 4 JJ1.1J11.4 0

Cp MaruruTtoctaTtika. MarautHoe mose. 3akoHs! Ammnepa, buo — Caapa — 1 6 JI1.4 0

Jlanmaca u nmonHoro Toka. Cuna Jlopenua. JBrkeHne 3apsyKeHHBIX
4acTUI] B MarHuTHOM MoJie /Cp/

J1a6 OmnpenieneHne rOpU30HTAILHON COCTABIISIONICH HAMIPSHKEHHCOTH 1 2 JI1.4
MarHuTHOro mosist 3emuu. /J1ab/

Cp MarnutHas nuaaykuus. Teopus Makcpenna. SIBaeHue 31eKTPOMarHUTHOR 1 6 1.4
nHaykuud. CaMonHIyKIus. MHAYKTHBHOCTD. DKCTPATOKH 3aMbIKaHHS 1
Ppa3MBIKaHUs TEKTpUUecKoii rernn. KoxedaTenpHbIH KOHTYP.
OnexTpoMarHuTHbIe Konebarus /Cp/

HKP KonTpomnsHas pabora 2 /UKP/ 1 2 JI1.4
Paspmen | Pasgen 4. Onruka
Jlex @usmueckas ontuka /JIex/ 1 4 JI1.1J11.4
Cp OCHOBHBIE 3aKOHBI T€OMETpHUECKOil onTHkH. MHTepdepeHms u 1 6 JI1.4

nudpaxnus ceera. [lonapuzarus ceera /Cp/

JIab Omnpenenenue rmaBHOrO (GOKYCHOTO paccTosHUA JIUH3. OnpeneneHue 1 8 J1.2 J11.4
ToKa3aresel MpeJIOMIICHUS )KUIKOCTEH ¢ MOMOIIbI0 pedpakTomeTpa
A66e. OrpeznereHne JIUHBI BOJHBI H3IydeHHUS Jla3epa IpH MTOMOIIN
nudpaknuoHHON pemeTku. /J1ab/

Jlex KBanrosas onruxa /JIex/ 1 2 JI1.1J11.4
Cp KBanToBas onrtuka 3aKOHBI TEIUIOBOTO U3ITydeHHs U potodddexra /Cp/ 1 6 1.4
JIab OnpezeneHue TeMIepaTypbl PACKaJIEHHOIO TeIa ONTUYECKUM 1 4 JI1.2J11.4

meronoM. /J1ab/

Paznen Pasjien 5. Atomuas u siiepHas pusuka

Jlex Crpoenue aroma /JIex/ 1 2 J1.1J11.4

Cp Crpoenue aroma KBaHTOBas mpupo/a cBeTa U BOJIHOBBIE CBOMCTBA 1 6 JI1.4
yactui /Cp/

Jla6 I'pagynpoBka MOHOXpOMATOpA IO CIIEKTPY UCITYCKAHUSI aTOMOB PTYTH. 1 4 JI1.4 JI1.5

HccrenoBanne CieKTPOB UCITyCKaHUSI BOJOPOJIA H OTIPEIeIICHUE
noctostnHoM Punoepra /J1a6/

Jlex Snepnas ¢puzuka /Jex/ 1 2 JI.1J11.4
Cp SnepHas ¢pu3uka 3aKOH PaJHOaKTUBHOTO pacnajaa. SnepHoie 1 6 JI1.4 J11.5
peakuun /Cp/
HKP Kontponbhas padota 3 /UKP/ 1 2 JI1.1 J11.3
J1.4

5. COJEP’KAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznen 1. OcHOBBI MeXaHUKHU

Tema 1.1. Kunematuka

OneMeHThl KUHeMaTHKH. Mozenu B MmexaHuke. Cuctema otcueta. IlocTynarensHoe ABHKEHUE TBEPIOTO Tena. TpaeKTopus, AIHMHA
IyTH, BEKTOp nepemerieHus. CKoOpocTh M yCKOpEHHE TOUKH Kak IPOU3BOJIHBIE pajinyca-BeKTopa 1o BpeMeHnu. HopmanbsHoe u
TaHTeHIATbHOE ycKopeHnus. Kiaccugukanus BUIOB ABIKEHHUS.

Tema 1.2. lunamuka

Tpu 3axona nuHamuku Herotona. [ToHATHS Macchl ¥ CHulbl. Bubl cuil B MEXaHUMKE: TPEHUs, YOIPYTOCTH U TAroTeHus. Miyibe Tena.
Wmmynsce crnbl. BHeNHUe 1 BHYTpeHHHE CHITBI. 3aKOH COXPaHEHHUS NMITYJIbca MEXaHH9IecKol cucteMsl. LleHTp Macc (meHTp
UHEPLUH) MEXaHIMYECKOH CHCTEMBI U 3aKOH €T0 JABIKEHHUS.

PaboTa MOCTOSHHOMN M IepEMEHHOM CHITbI. BrIpaskeHrne paOoThl CHIIBI uepe3 KPUBOIMHEHHBIH HHTerpan. MOITHOCTh. DHEPrus Kak
YHUBEpCAIbHAS Mepa Pa3INIHBIX (OPM ABIKEHHS M B3aNMOIeHcTBH. KnHeTHaeckast SHepTrusl MeXaHHIeCKOH CHCTEMBI. 3aKOH
COXpaHEHHS MEXaHHIECKOH SHEPTHU U €T0 CBA3b C OJHOPOIHOCTHIO BpEMEHH. Y Iap aOCOIIOTHO YIPYIHX U HEYIPYTUX Tel.
MoMeHT HHEepLUH TBEPJOTO TeJa OTHOCUTENBHO ocu. [IpumMeps! ero Beraucienus. Teopema LlTelinepa. MomeHT cuibl. OCHOBHOE




ypaBHEHUE JUHAMUKHU BpAIATeIbHOTO IBMYKEHHUS TBEPIOTO TeJla OTHOCHTENBHO HEMOABIKHON OCH. 3aKOH COXpaHEHHsSI MOMEHTa
UMILYJIbCA U €r0 CBSI3b C U30TPOITHOCTHIO MPOCTPAHCTBA.

3akoH BceMUpHOro TsAroTeHus. [loTeHnmnansHas 3Heprus MaTepruaibHOW TOYKH BO BHEUTHEM CHUJIOBOM II0JI€ U €€ CBSI3b C CHIIOH,
JIECTBYIONIEH Ha MAaTePHATILHYIO TOUKY. 3aKOH COXPAaHEHHUSI MEXaHUYEeCKOM YHEPTUHU U €0 CBS3b C OJHOPOIHOCTHIO BPEMEHH.
JlaBneHue B )KUAKOCTH U rasze. Eaunuie! usmepenus gapienus. 3akonsl [lackans u Apxumena. TeueHune uaeanbHOM KUIKOCTH.
YpaBHEeHHE HEPA3pBIBHOCTH. Y paBHEHHE bepHymn u cineacTBus u3 Hero. Teuenue BA3koH xuakocti. opmynsl HeroTona u
Croxkca. Koo punueHT BI3KOCTH U METOJIBI €r0 ONpPECTICHHUSI.

Tema 1.3. Mexanndeckue KoeOaHUs ¥ BOJTHBI

I"apMoHuueckue KonebaHus U uxX XxapakTepucTuky. uddepeHnnanbHoe ypaBHEHHE rapMOHHYECKUX KoieOanuil. [IpyKuHHBIH,
(usndeckuil 1 MaTeMaTHIECKUN MasSsTHUKH. DHEPTUs TApMOHHIECKHX KojieOanuid. ClIoskeHre TAPMOHIMYECKUX KOJICOaHMIH OJTHOTO
HaIpasJeHUs U OAMHAKOBOM yacToThl. buenue.

CrnoxeHus: B3aUMHO MEPIEeHANKYISPHBIX Konebanuid. durypsl Jluccaxy. 3aTyxaroniie U BoIHYKAEHHBIE KoneOaHus. Pe3oHaHc.
BonHoBBIe iporiecckl. MexaHn3M 00pa3oBaHUs MEXaHUYECKHX BOJH B YIIpyroi cpene. [IpononbHbIe B TOIIEPEYHBIC BOIHBI.
YpaBHeH#He TUIOCKOH Oerymiei BomHbI. [[JTnHAa BOIHBI M BOJIHOBOE YHCIIO.

Paznen 2. OcHOBBI MOJIEKYIISIPHOW (U3UKH

Tema 2.1. MonekynsipHO-KHHETHYECKAs] TEOPUS

OnbITHBIE 3aKOHBI UCANBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcHoBHoe ypaBHeHue MKT uzaeanbHbIX razos.
Cpennss KHHEeTHYIecKasi SHepriust MoneKyil. MoleKyIsIpHO-KMHETHYECKOe TOJIKOBaHUE aOCOIIOTHON TeMIepaTyphl.

DJIeMEHTBI CTATUCTUYECKOH (U3UKH. 3aKOH MakcBeluia I pacipeielIeHHs MOJIEKYIT HICAILHOTO Ia3a 110 CKOPOCTSIM.
Bapomerprueckas Gpopmyna. 3akoH bonbiiMaHa Ui paciipefeeHus YacTUI] BO BHEIITHEM TOTEHIINATIBHOM 11oJie. CpeaHee YrcIio
CTOJIKHOBEHHUH U CpeqHssA ATHHA CBOOOAHOTO Mpodera MOIeKyIl.

OmnsitHOe o6ocHoBarre MKT. Tuddy3usi, TemIompoBoHOCTh U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypbe u HproToHa.

Tema 2.2. TepmoauHamuka

Baytpennss sHeprust. Unucno creneneit cBoO0ABI MOIEKyI. 3aKOH PaBHOMEPHOT'O PACHPEISIICHNS SHEPTUH MO CTETIEHSIM CBOOOIBL.
IlepBoe Hauano TepMoanHaMUKH. PaboTa raza npu usmMmeHeHuu ero oobema. TermnoeMKocTb MakpocucTeMbl. MossipHast
TEMI0EMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH HI€ANIbHOTO Ta3a OT BUja npoliecca. [IpuMeHeHne nepBoro Hadaaa TEPMOJUHAMHUKH K
u3omporneccaM. AnuabaTHbI mporecc. Y paBHeHue [Iyaccona.

Kpyrossie mponeccel. O6paTumsie u HeoOpaTuMble mpouecchl. Llukia KapHo u ero k.IL.A. 1 uaeaasHOro rasa. Bropoe Hauano
TepMoguHaMUKH. [loHsATHE 00 SHTpONMH, €€ CTAaTHCTHIECKOE TOJIKOBaHHE.

CuItel ¥ TOTEHIINATBHAS SHEPTHS MEKMOJIEKYIIIPHOTO B3anMOACHCTBIS. DPEKTHBHBIN TrHaMeTp MoJeKy. Y paBHeHne BaH-nep-
Baansca. ®a3oBsre nepexons! 1 u 2 pona. Kpurnaeckoe cocrosuue. TpoiiHast Touka. OCOOEHHOCTH TBEPIOTO U KHIKOTO COCTOSHIH
BemecTBa. [ToBepxHOCTHOE HaTsLKkeHUe. CMadnBaHKe. KanuispHele sIBICHUS.

Paznen 3. DnekrpomarHeTusm

Tema 3.1. DnexTpocTaTika

3akon Kynona. Hanpsi’keHHOCTb M CUJIOBBIE JIMHUU HANPSHKEHHOCTH 3JIeKTpudeckoro nois. [Ipunnun cynepnosunuu
aiekTpudeckux noseil. Ilpumep pacuera HanpsHKEHHOCTH 1OJIA, CO3aBaeMON crucTeMol 3apsoB. [10ToOK BEKTOpa HaNpPsHKEHHOCTH
anexTpuyeckoro nois. Teopema Octporpanckoro-I'aycca

PaboTa cuit 3eKTpruUecKoro moJs 1o nepeMerieHuro 3apsaaa. LIupkymnsuus BeKTopa HanpsbkeHHOCTH. [loTeHInanbHbli XapakTep
3NEKTPOCTATUYECKOro Noud. IToTeHnnan anekTpu4ecKkoro nojis. DKBUIOTEHIHAIbHbIE TOBEPXHOCTU. CBA3b MOTEHLIUANA C
HaNpsDKEHHOCTBIO NMOJIs. DIEKTPUUECKOE MOJIE B AUANIEKTPUKaxX. TUIIBI TU3IEKTPUKOB. Buasl nonspuszanuu. Bekrop nondpusanuu.
IIpoBOAHUKH B 3IEKTPOCTATUYECKOM IoJe. DIEKTPOEMKOCTh poBoAHUKa. KoHneHcaTops! u ux BuAsl. DopMyria MIOCKOTo
KoHzieHcaTopa. CocoObl cOeIMHEHMsT KOHAEHCATOPOB B GaTapero. DHeprus eKTpocraTuyeckoro nost. O0bEMHast INIOTHOCTh
SHEPIUU.

Tema 3.2. DnexkrpoarHaMUKa

ITocTostHHBIIH dNeKTpUYecKuil TOK. Buiel HocuTenei 3apsiia B pa3nnuHbix cpenax. Cuna Toka. Bekrop miotnoctu Toka. 9C
UCTOYHMKA TOKa. 3akoH OMa 715 ydacTKa U nojaHoi nenu. CompoTuBlIeHHe U TPOBOJUMOCTb IPOBOIHUKOB, UX TEMIIEpaTypHas
3aBUCUMOCTb. PacueT cOpoTUBICHUN NIPU Pa3NUYHbIX BUIAX COCAUHEHHM.

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

Tema 3.3 MaruurocraTika

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

Cutbl B3aNMOJEUCTBHUS MapaIeIbHBIX TOKOB. 3aKOHBI AMIepa. JBrkeHHe 3apsDKeHHBIX JaCTHI] B MATHUTHOM mHone. Cuna
Jlopenna. [upkynsiuust 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

Pabota o nepemMenieHnIo NPOBOAHUKA U KOHTYPa C TOKOM B MAarHUTHOM IoJie. DJEeKTPOMAarHuTHas MHIyKIMs. 3akoH Dapanesd u
€ro BBIBO/J] U3 3aKOHA coxpaHeHus sHepruu. Ilpasuno Jlenna. fIsnenune camonHaykiuu. MHIykTHBHOCTB KOHTYpa. DJ1C
CaMOMHAYKIMH. B3anmuas mHayknnsa. MaranTHOE 1oJie B BemecTe. THITBI MarHeTHKOB (IHa-, Tapa- u peppoMarHeTHKH), UX
¢usnueckas npupona. HamaraumueHHOCTb. MarHutHas IpOHHLIAeMOCTh BemmecTBa. OcHOBEI Teopnu MakcBeiia. Tok cMeneHusl.
VYpaBuenust MakcBeiuia B uHTerpasibHoi hopme.Ilonstue o nepemeHHoM Toke. OMHUUECcKOe, peakTUBHOE (EMKOCTHOE 1
HHIYKTHBHOE) ¥ TIOJHOE COTPOTHBICHHS IIETTH TepEMEHHOT0 ToKa. 3akoH OMa JUIsl IenH IepeMEeHHOT0 ToKa. MOITHOCTB,
BbLJIEIIsI€Masl B LIENU IIEPEMEHHOTO TOKA.

OnexTpoMarHuTHbIE KoneOaHus. ['apMoHUUecKye, 3aTyXarole 1 BhIHYKIeHHbIe Koiebanus. [lonaTie o pe3oHaHce.




3J'IeKTpOMaFHI/ITHI)Ie BOJIHBI U BX cBoMcTBa. [llkana OJIEKTPOMArHUTHBIX BOJIH.

Paznen 4. OnTuxa

Tema 4.1. @usznyeckas onTuka

OCHOBHBIE 3aKOHBI T€OMETPHUYECKON ONTUKH. AOCOMIOTHBIN 1 OTHOCUTEBHBIN MoKa3aTenu npeiomieHus. x ¢puszndeckuil cMbIc.
SIBnenne nonHOTO BHyTpEeHHEro oTpaxkeHus. CeroBozbl. Chepuueckue 3epkana. Popmyia sepkana. [locrpoenne nzobpaxeHnii.
Tonxkwue mua3b1. @opMyna muH3EL. [TocTpoeHne H300pakeHHH.

BounHOBasI 35eKTpOMarHUTHAs IPUPOAA cBeTa. KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. Bpems u amiHa
KorepeHTHOCTH. [IpocTpancTBeHHast KorepeHTHOCTb. VIHTepdepenius ceera. MeTtons! HabmoneHus nHTepdepeHiu ceera. Pacuer
uHTepdepernun B onbite FOHTa. IHTEpdepeHnrs cBeTa B TOHKUX IUICHKaX. [1010CH paBHOW TOJIIMHEI X PaBHOTO HAKJIOHA.
Kompua Hetotona. [Tpumenenne nHTEpEpeHIINN B HAyKe U TEXHHKE.

Judpaxuus ceeta. [Tpunimn INolirenca-®penens. Metoz 308 @penens. Judpakuus Openens Ha KpyriioM OTBEPCTHH U TUCKE.
Judpaxuust Ha mpocTpaHcTBeHHOI pemetke. Popmyna Bynbsda-bparra. Pentrenorpadudeckoe nccienoBaHue CTpyKTyphI
Kkpuctawos. [ToHsTHe 0 Tomorpaduu.

Ionstpusanus ceeta. EcTecTBeHHBIN 1 MONAPU30BaHHEIN cBeT. 3akoH Mantoca. [Tonspusanus cBeTa IpH OTPaKEHHH U
MpeIOMJIEHUH Ha TPaHULE JBYX IU3IEeKTPUKOB. 3akoH bprocrepa. JIBoitHoe mydenpenomiuenue. [Ipusma Hukomst. Ionsponast u
HOJISIPU3aLUOHHBIE IPU3MBI.

HckyccrBenHas ontrdeckas annzoTponus. Dddexts! Keppa n @apanes. OnTrdecku akTHBHBIC BelecTsa. Jlucmepcus cera.
DJeMeHTHI 3JIeKTPOHHON Teopuu nucnepcuu cseta. [lornomenue (abcopOrust) cBeta. 3akoH byrepa.

Tema 4.2. KBanroBast ontuka

TermoBoe U3TydeHHE U €T0 XapaKTePUCTHKH. AOCOIOTHO YepHoe Teno. 3akoH Kupxroda. 3akon Credana - Bonpimana.
Pacmipenenenue 3HEpruu B CrieKTpe aOCOIIOTHO YEPHOTO Tesa. 3aK0oH cMeleHus Buna. @opmyna Penes-JxuHca.

Ssnenue horoaddexra. Buenrnuii pororh ekt u ero 3akonsl. DoToHbI. YpaBHeHHE DHHIITEWHA s BHEITHET0 GoTodddekra.
Macca u nmmyisce GoToHa. [lapnenue ceera. Onpits! JIeOenena. Jlasepsl, mpuHINT NEHCTBHS, YCTPOHCTBO M IPUMEHEHHE.

Paznen 5. AtomHas u sigepHast puznka

Tema 5.1. Ctpoenue aroma

Mopemn aromoB Tomricona u Pesepdopaa. DMmupraeckne 3aKOHOMEPHOCTH B CIIEKTPax UCITYCKAHHS M MOTJIOMIEHHS aTOMOB.
Dopmyna Punbepra. JInneituarsiii ciekTp aroma Bogopoaa. OCHOBHBIE CePUH CHEKTPAIbHBIX JINHUN.

Bouna Jlyn ne Bpoitinst. OnbiTHOE 060CHOBaHUE KOPIYCKYJISIPHO-BOJIHOBOT'O Jyalli3Ma CBOMCTB BemiecTBa. COOTHOIICHUS
HeompeeneHHocTel ['elizeHOepra kak MposiBJICHHE KOPITYCKYIIPHO-BOTHOBOTO JyaJli3Ma CBOIMCTB MaTepuu. BormHoBas GyHKIUS 1
ee craTucTuuecKuil cMeici. YpaBHeHue IlIpénunrepa aAns craoHapHbIX COCTOSHUM.

IToctynarel bopa. BopoBckas Teopust aToMa BOZOPOAa U BOIOPOIONOI00HOTO HOHA. ATOM BOAOPO/Ia B KBAHTOBOI MEXaHUKeE.
KsanToBsle unicna. Crine snektpoHa. CnnHOBoe kBaHTOBOE uncio. [Tpunnun INaynu. Pacnipenenenue 3neKTpOHOB 1O COCTOSTHUSIM.
Tema 5.2. SInepHas puznka

Pertrenosckue criekTpsl. 3akoH I'. Moznu. [Tornomienue, CIOHTAHHOE U BRIHYXICHHOE H3nydeHue. [ToHsTne 06 onTHuecKux
KBaHTOBBIX I'eHepaTopax (J1a3epax). Pazmep, coctas u 3apsiy aToMHOTO siipa. MaccoBoe u 3apsnoBoe uucia. Jleekt maccsl n
SHEPrus CBsI3M a1pa.BzaumoselicTBiie HyKIOHOB M [IOHATHE O CBOMCTBAaX U MPUPOJE ANEpHBIX cuil. Monenu siapa. Panuoaktusaoe
U3IIy9IeHHe U ero BUABL 3aKOH PaJHOaKTUBHOTO pacrana. 3aKOHOMEPHOCTH U IIPOHCXOKACHHE anb(a, Oera - 1 raMMa-H3TydeHUs
aToMHBIX saep.IloHsATHE 0 AAepHBIX peakIUIX U UX OCHOBHBIX THNaxX. McKyccTBeHHas paJuoaKTUBHOCTD. [leleHue TsDKeIbIX sSaep.
Llennas peakuus nenenus. IlousTre o snepHo sHepreTuke. Peakiys cuHTe3a aTOMHBIX siiep. [Ipobnema ynpasiseMbIx
TEPMOSIIEPHBIX PEAKIHiA. DIIeMeHTapHbIe YaCTHIEL. VX Kiaccupukanms.

6. POHJ OIIEHOYHbBIX CPEJICTB

6.1. IlepeueHs BUIOB OLEHOYHBIX CPEACTB

BrInonHeHre U 3a1uTa 1ab0paTopHbIX paboT
BrImosHeHe caMOCTOSTENBHBIX paboT

3auer

DK3aMeH

6.2. Tembl NUCbMEHHBIX PadoOT

He npenycMoTpeHo y4eOHbIM IIIaHOM

6.3. KonTpoJibHbIe BONPOCHI U 3aJaHUSs

VK-1: CnocoGeH ocyecTBISITh HOUCK, KpUTHYECKH aHaJIN3 U CUHTE3 HHPOPMAIUK, IPUMEHATh CHCTEMHBIH MOAXO0. AJIS
pelIeHNs MOCTaBICHHBIX 3a/1a4

1 cemectp

Bonpoc Nel

[Touemy ckopocTh aJeHHs TEJI B BAKyyM€ HE 3aBHCHUT OT X Macchl? ONUIINTE, KaKHe CHIIBI ISHCTBYIOT Ha TEJIO, KOTla OHO MaJiaeT,
¥ KaK 3TH CHJIBI BIUSIOT Ha YCKOPEHHE Tela.

Otget: CKOPOCTH MAJICHUS TN B BaKyyMe HE 3aBHCHUT OT HX MaccChl Oaroiaps 3aKoHy BceMHUpHOro Tsarorerns Hetotona. CormacHo
9TOMY 3aKOHY, CHJIa TSDKECTH JISHCTBYET Ha BCE TeNa OJMHAKOBO, IIPOINIOPIUOHAIBEHO nX Macce. OJJHAaKO, MOCKOJIBKY Macca TaKke
olpeiersieT UHEPTHOCTD Tela (CONPOTUBICHHE H3MEHEHHIO CKOPOCTH), YCKOPEHUE, KOTOPOE UCIIBITHIBACT TEJI0, OKA3bIBACTCS
TIOCTOSTHHBIM W HE 3aBHCSIINM OT Macchl. OCHOBHBIE CHIIBI, ISUCTBYIOIINE Ha MaJafoIee TeI0, — 3TO CHJIA TSHKECTH U
COIPOTHUBIICHUE CPEAbI (B CiIydae OTCYTCTBHSA CpPeJbl, KaK B BakyyMme). B BakyyMe cOmpoTUBICHHE OTCYTCTBYET, U €AUHCTBEHHBIM
(hakTOpPOM OCTaeTCs TpaBUTALHS, KOTOPAsl YCKOPSET BCE Tela OANHAKOBO.




Bompoc Ne2

OO0BsCHUTE, TOYEMY BO3JyX B KOMHATE HMEET ITOCTOSIHHYIO TEMITEPATypy, XOTs TeMITEpaTypa CTeH KOMHATBI MOKET MEHAThCS. UTo
MPOUCXOJNT C SHEPTHEN MOJIEeKyYN Bo3ayxa?

Ortget: TeMmeparypa Bo3ayxa B KOMHATE HOAJCPKUBACTCS IIOCTOSIHHOM OGi1aroapsi mporeccy TeIuIonepeiayd MexK Iy BO3LYyXOM H
creHamu. Koryia cTeHBI HArpeBarOTCS WITH OXJIAXKIAIOTCSI, OHH IEPEIarOT TEIUIO BO3AYXY, KOTOPBIH, B CBOIO OYepeb, paclpeaeisieT
3Ty 3HEPTHIO CPEIH CBOMX MOJeKyll. OnHaKo u3-3a 60IBIIOro 00beMa BO3IyXa U €ro CIIOCOOHOCTH IePeMEeIINBATHCS, M3MEHEHUS
TeMIIepaTypbl CTEH He IPUBOIAT K 3HAUUTEIbHBIM U3MEHEHHUSIM TEMIIEPaTyphl BO3AyXa B LIEJIOM. DHEPrHs MOJIEKYI BO3lyXa
nepepacipeaeNsIeTcs TakuM 00pa3oM, YTO CPEIHsIA KHHETUIECKasi SHEPT s MOJICKYI (KOTOpasi OlpeessieT TEMIIEPaTypy) OCTaeTcs
MPaKTUIEeCKA HEM3MEHHOH.

Bompoc Ne3

Kakoii 3aK0H OIMCBIBACT B3aNMOJICHCTBHE JIBYX TEJ, HAXOAIINXCS O/ ICHCTBHEM CHIIbI TSDKECTH?
a) 3akoH Apxumena

b) 3akon Oma

¢) 3akoH ['yka

d) 3axoH BCeMHPHOTO TATOTECHHS

IIpaBunbHEN oTBET: d) 3aKOH BCEMHPHOTO TSATOTCHUS

Bompoc Ne4

Kaxoe ycTpoiicTBO ncnonp3yercs A1 U3MEPEHHsI CUIIbI TOKA B 3JIEKTPUYECKOM Leru?
a) Ammepmerp

b) BosneT™meTp

¢) Ommerp

d) 'anmpBaHOMETD

IIpaBuiIbHBIN OTBET: a) AMIIEpMeETp

Bompoc Ne5

Kaxkue u3 nepedncieHHbIX (JaKTOPOB BIUSIOT Ha COCTOSHHUE BellecTBa (Ta3000pa3Hoe, )KUAKOE, TBEpIoe)?
a) Temmieparypa

b) daBnenue

¢) O0vem

d) Monspnas macca

¢) Cuia mpuTsHKEHHST MEXK/Ty MOJIEKYJIaMU

f) Xummaeckuit cocras

IIpaBusbHBIE OTBETHL: @, b, €

Bonpoc Ne6

Kaxue mpuOopbl HCHOJIB3YIOTCS JUTSE M3MEPEHHS 3JIEKTPHYSCKUX BETHUINH?
a) AMnepmerp

b) BoneT™meTp

c¢) TepmomeTtp

d) Manomertp

e) Ommerp

f) Bapomerp

IIpaBusIbHBIE OTBETHL: @, b, €

Bompoc No7

YcTaHOBHTE MPaBIWIIBHYIO MTOCIIEIOBATEIEHOCTD ITAIOB IBHYKEHUS Tea, OPOIIEHHOTO BEPTHKAIBLHO BBEPX.
Teno nocturaeT MakCUMajabHON BBICOTHI.

Teno HauMHAET ABUKEHUE BBEPX.

Teno ABMKETCS BBEPX C 3aMEIUICHUCM.

Temo HauMHAET MagaTh BHU3.

Teno Bo3BpaIaeTcst B UCXOIHYIO TOUKY.

HpaBHJ‘ILHaH MOCJIEZIOBATENbHOCTE: 2 —» 3 — 1 -4 — 5

DR =

Bompoc Ne§

YcTaHoBUTE NPaBUIBHYIO [TOCIIEI0BATEILHOCTD MPOLECCOB, IPOUCXOSIIUX MpU paboTe TpaHchopMaTopa.
MarauTHbIM TOTOK M3MEHSETCS.

BropudHas 00MOTKa TeHEpHPYET AIEKTPUIECKUH TOK.

Bropuunas oOMOTKa MOJIy4aeT MepeMeHHBIH TOK.

Bo BropuuHoii o6MoTke Bo3HuKaeT DJIC.

[lepeMeHHBIH TOK TOJACTCS B MIEPBUYHYIO OOMOTKY.

HpaBHHLHaH MOCJIENOBATENBHOCTE: 5 > 1 >4 —2 — 3

e

Bonpoc Ne9
YCcTaHOBHTE COOTBETCTBHE MEXY (PU3MUECKIMH BENNYNHAMH U UX ONPEICTICHUSIMU.
duznyeckas BeIUYUHA Onpenenenue




a) Nmmynsc 1) IIpousBeneHue Maccsl Ha YCKOPEHHUE

b) Cuna 2) BenuuuHa, XapakTepHU3yromas JABHKECHUE TeNa

¢) Yckopenue 3) CxopocTh H3MEHEHHS UMITYIbCA

d) Cxopoctb 4) V3meHeHue MOIOKEeHHS TeJla OTHOCUTENILHO BPEMEHH
IIpaBunbHOE COOTBETCTBUE:

a) — 2)

b)— 1)

¢)—3)

d)—4)

Bonpoc Nel0
YcTaHOBHTE COOTBETCTBUE MEXKIY (GPU3MUECKUMH BEIMYMHAMH U X eIMHULIAMHU U3MEpeHus: B MeXIyHapOJHOH cucTeMe eIMHHIL

(CI).

duznyeckas BeIMYHNHA Ennnnna usmepeHus

a) DIeKTpHUYecKuil 3apsi 1) Kynon

b) HanpsokenHocTh anekrpuyeckoro noys 2) Hetorton/Kynon
c¢) IloTeHman 3MeKTpUUEcKOro Mo 3) Bonbt

d) EmxocTs KoHmEHCaTOpa 4) dapan

IIpaBunbHOE COOTBETCTBUE:

a)—1)

b) —2)

¢)—3)

d) —4)

OIIK-1: CiocobeH mpUMEeHSTh eCTeCTBeHHOHAYYHbIE H OOICHHKEHEPHbIE 3HAHMUS, METO/IBI MATEMaTHIECKOTO aHAJIN3a 1
MOJIETMPOBAHUS B TPO(ECCHOHATIBHON AESTEIbHOCTH

1 cemectp

Bonpoc Nel

OmnumuTe, Kak MEHsAeTCs IIOTHOCTh ra3a MpH U3MEHEHUU TeMIIepaTypsl U AaBieHus. Kakue ¢usuueckre cBOHCTBA ra3a
OIIPEIETSIOT €r0 MOBEAECHHE B THX YCIOBUSAX?

Ortgert: [Ipn yBenu4eHHN TeMITEpaTypHl ra3 pacmupseTcs, YT0 MPUBOANT K YMEHBIICHHIO €T0 IIOTHOCTH. [1py MOBBIIIEHHN
JIABJICHUS ra3 CKUMACTCS, YBEJIIMUMBAs CBOIO INIOTHOCTH. OCHOBHBIE CBOICTBA r'a3a, KOTOPBIE OIPEIEIAIOT €ro OBEICHHUE,
BKJIIOYAIOT CPEIHIOI0 KHHETUYECKYIO SHEPTUIO MOJIEKYI (TeMIIeparypa) U CUILy MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS (IaBieHHE).
Bompoc No2

OOBsicHUTE, TOYEMY ITPH IBIDKCHHAH Cy/IHA Ha TOBOPOTE KOPITYC HAKIOHACTCS BHYTPH MMOBOpOTa. Kakue CHITbI BBI3BIBAIOT 3TOT
HAKJIOH M KaK OHM BIUSIOT HAa YCTOHYMUBOCTD CyHA?

Ortset: Haxiion xopiyca cy/iHa BHyTpb I0BOPOTA BbI3BaH JEHCTBHEM LEHTPOCTPEMHUTENBHBIX CUJI, BOSHUKAIOIIUX MPH ABUKEHUU
10 KPUBOJIMHEHHOH TpaekTopuu. Korma cyqHO moBopadmBaeT, IEHTPOCTPEMHUTENNbHAS CHIIa TSHET €ro K IICHTPY ITOBOPOTAa,
3aCTaBIAA KOPITYC HAKIOHATHCA BHYTPh. DTOT HAKJIOH KOMIICHCHPYETCSI CHJIAMU IIJIaBy9eCTH, JEHCTBYIOIINMH CHU3Y BBEPX,
KOTOpPBIE CTPEMATCSI BEpHYTh CyIHO B BEPTUKAIIbHOE MONOKEHUE. Y CTOMYUBOCTD CyJJHA 3aBUCHT OT COOTHOIICHHS ATUX CHUIL: 4YeM
CHJIbHEE HaKJIOH, TeM OOJIbIIIEe BEPOSITHOCTD IOTEPH YCTONYMBOCTH. BakHbIMU (hakTOpaMH, BIMSIONIMMH Ha YCTOHINBOCTS,
ABIISTIOTCSI BBICOTA LIEHTPa Macc CyIHa, opMa KOpIIyca U paclpeaeieHue rpysa.

Bormpoc Ne3

Kaxoii 3aK0H OITUCHIBAaET 3aBHCUMOCTE CHIIBI YIPYTOCTH OT Ie(OpMaIH MPYKUHBI?
a) 3aKOH BCEMHPHOTO TSATOTCHUS

b) 3akon 'yka

¢) 3akon Oma

d) 3axon boitnsa-MaprorTta

IIpaBunbHEIA oTBET: b) 3akoH ['yka

Bompoc No4

Kaxkoe ycTpoiicTBO IpeoOpa3yeT MEXaHHIECKYIO SHEPTHIO B DJICKTPHIECKYIO?
a) J/lunamo-marimnHa

b) Tpauncdopmarop

¢) AKKyMyJISTOp

d) Kongencatop

[IpaBunbHBIi OTBET: a) JIMHAMO-ManIMHA

Bonpoc Ne5

Kaxwie U3 nepeyrcieHHbIX CBONCTB XapaKTepHBI sl (HeppOMArHUTHBIX MATEPHAIOB?

a) Bbicokast aJIeKTpOnpoBOJUMOCTh

b) CrtocoOHOCTH COXpaHATh OCTATOYHYIO HAMAarHUYEHHOCTh

¢) Huskast MarHuTHast IPOHUIIAEMOCTb

d) Hanmuuune moMeHOB

ITpaBuibHEIE OTBETHL: b, d

Bonpoc Ne6

Kaxvie BeTMUMHBI SBISIOTCS OCHOBHBIMHU MAPAMETPAMH COCTOSHUS TEPMOIMHAMUYIECKOH CHCTEMBI?




a) Temneparypa

b) O6bem

¢) MaccoBas nons

d) laBnenue

e) CkopocTb

IIpaBuibHBIC OTBETHL: a, b, d

Bonpoc Ne7
YcraHOBHUTE NPaBWIIBHYIO MOCIIEIOBATEIBHOCTD CTa Ui JBH)KCHUS Tela, OPOIICHHOTO TOPU3OHTAIBHO C HEKOTOPOil HaYanbHOH
CKOPOCTBIO.

1. Teno ABUKETCS PaBHOMEPHO BJOJb FOPU30HTAIBHON OCH.

2. Teno HauMHAET ABUTaThCA MOA AEHCTBHEM CUIIBI TSXKECTH.

3. Teno 1O0CTUIIIO MOBEPXHOCTH 3EMIIH.

4. I'opusoHTanbeHOE IBMKEHUE 3aMEJUIAETCS N3-3a CONPOTHUBIIEHUS BO3IyXa.

IIpaBusnbHas nocnenoBaTenbHOCTh: | >4 — 2 — 3

Bomnpoc Ne8

YcTaHOBHTE NTOCIEA0BATENIFHOCTD ICHCTBHI IPH M3MEPEHIH 3JIEKTPUIECKOT0 COMPOTHBIICHHS PE3UCTOpPa METOJIOM aMIIepMeTpa 1
BOJIETMETPA.

1. IMoAKTIOYNTH UCTOYHUK MHUTAHUS.

2. W3MepuTh HanpsKEHUE Ha PE3UCTOPE.

3. IMoaxmro4nTh pe3UCTOp MOCIEA0BATEIBHO C AMIEPMETPOM U BOJIBTMETPOM.

4. W3MepuTh cuily TOKa B LICTH.

5. Paccunrtath conpotuBieHue no 3akoHy Oma.

IIpaBunbHas nocnenoBaTenbHoCcTh: 1 -3 54 —2 — 5

Bompoc Ne9

YCcTaHOBHUTE COOTBETCTBHE MEXTy (PU3MUECKIMH BENMYNHAMH U UX CUMBOJIaMH B MexTyHapoHoit cucteme exuaui (CH).
@du3ndeckast BEIHIHHA CumBon
a)Cuia 1)F

b) Pabora 2) W

¢) MomHocTb 3)P

d) Dnextpuyeckuil 3apsn 4 Q
ITpaBuIBHOE COOTBETCTBHUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

Bonpoc Nel0

Y CTaHOBHUTE COOTBETCTBHE MEXKIY (PU3HMUCCKUMU SBICHUSMU U YCTPOMCTBAMH, UCTIONB3YIOIIMMH 3TH SIBICHHUS.
DuznyecKoe SBICHHUE VYerpoiicTBo

a) DIeKTpOMarHuTHas HHIYKLUSL 1) Tpanchopmatop
b) ®otoaddekt 2) ComHeunasi 6arapes

c¢) Pezonanc 3) LC-xoHTYp

d) TepmonneKTpHUIECTBO 4) Tepmomapa

IIpaBunbHOE COOTBETCTBUE:

a)—1)

b) —2)

c)—3)

d)—4)

OIIK-3: CriocobGeH B cdepe cBoelt mpodeccHoHATEHON AeATETFHOCTH MTPOBOJUTE U3MEPEHHS U HaOIII0IeH s, 00pabaThIBaTh U
MNpEACTABIATh DKCIICPUMEHTAJILHBIC JTAHHBIC U PE3YJIbTaThl HUCIIBITAaHUM

1 cemectp

OTKpBITBIE BOIIPOCHI

Bonpoc Nel

OnummuTe nporece H3MepeHus: K03 PHUIIEHTa TPSHUS CKOIBKCHUS MEXy IBYMs MMOBEPXHOCTAMH. Kakue mapamMeTpsl HEOOXOMMO
KOHTPOJHUPOBATH IPHU MMPOBCACHNUH BKCHepHMeHTa?

Ortser:

Jis u3mepenust KodQPUUUEHTa TPEHHUS CKOJIBKEHUS MEXKy IByMS TIOBEPXHOCTAMHU OOBIYHO UCIOIB3YETCSl METOJ HAKJIOHA
rrockoctd. OIMH 13 00BEKTOB TIOMENIASTCsl Ha HAKIIOHHYIO INIOCKOCTB, U IIOCTEIICHHO YBETMYUBACTCS YO HAKJIOHA JO MOMEHTA
Ha4dalia CKOJIbXKCHUA. KOB(bq)I/IHI/IeHT TPECHUA PACCUUTHIBACTCA KaK TAHI'CHC yrjla HAKJIOHA. Baxno KOHTPOJIMPOBATH YUCTOTY
MOBEPXHOCTEH, PABHOMEPHOCTh NPUIOXKEHHS HaTPY3KH U OTCYTCTBHE BHOpAIIHii.

Bormpoc 2:

O6”b$[CHI/ITe, KaK U3MCPUTHb CKOPOCTH PACIIPOCTPAHCHUS 3BYKOBBIX BOJIH B CPEAC. Kakune MCTOABI UCITOJIB3YHOTCA IJIsI 3TOI'0 U KaKUEC
(haKTOPBI HYXKHO YIUTHIBATE?

OtBer:




CKOpOCTI) pacripoCTpaHCHN 3BYKOBBIX BOJIH B CPEIC UBMEPACTCA € TOMOIIbIO METOA0B, OCHOBAHHBLIX Ha PETUCTpALlA BPEMEHU
MMPOXOKACHUA 3ByKOB01>i BOJIHBI MY ABYMs TOYKaMH. HCHOJ’HBy}OTCﬂ YIAbTPa3BYKOBBIC JAaTYHUKH HUIIU MI/IKpO(I)OHLI. Baxno
Y4YUTBIBATh TCMIICPATYPY CPCAbl, BIAXXHOCTh U HAJTUYUC HpeHS[TCTBPIfI, KOTOPBIC MOT'YT ITIOBJIMATH HA pAaCIIPOCTPAHCHHUC 3BYyKa.

3aKprTbIe BOIIPOCHI ¢ OAHUM PAaBUJIBHBIM OTBETOM

Bonpoc Ne3

Kakoii 3aK0H OIMCHIBAET ABIIKEHHUE TEA 0] BO3IEHCTBUEM BHEIIHEH CHIIBI?
a) 3aKOH BCEMHUPHOTO TATOTCHUS

b) Bropoii 3akon HeroToHa

¢) Tperwuit 3akoH HetoToHa

d) 3akoH coxpaHeHHs YHEPTUU

IIpaBunbHbI 0TBET: b) Bropoii 3akon HeroToHa

Bomnpoc Ne4

Kaxoii mpubop ucnonb3yeTces Uit H3MEPEHHs CKOPOCTH 3ByKa B Bojie?
a) 'maponoxaTop

b) Oxomnot

¢) Conorpad

d) Jaruuk naBieHus

[IpaBunbHEIN oTBET: a) ['HaponoKaTop

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU ITPaBUJIbHBIMU OTBECTaMHU

Bompoc Ne5

Kakue paxTopsl BIUSIOT HAa cTAaOUIBHOCTD Cy/IHA Ha Boje?
a) dopma kopiyca

b) Pacipenenenne rpy3os

¢) Bricora HagBogHOTO G0pTa

d) I'nybuna ocaaku

[IpaBuibHBIC OTBETHL: &, b, ¢, d

Bonpoc Ne6

Kakne nprOops! HCIOIB3YIOTCS VISt H3MEPEHHSI MarHUTHOTO 1OJIs?
a) Kommac

b) Maruurometp

c¢) ['anpBanoMeTp

d) Karymika nHIyKTHBHOCTH

IIpaBunsHbIE OTBETHL: b, d

BOHpOCBI Ha YCTAaHOBJICHUEC ITOCJICA0BATCIbHOCTH

Bonpoc Ne7

YcraHOBHUTE MPaBWIIBLHYIO MOCIIEIOBATEIBHOCTD 1IIAr0B IPH IPOBEACHUH HKCIIEPUMEHTA 110 U3MEPEHUIO CKOPOCTH 3BYKa B BO3JLyXE:
1. [MonxroueHre MUKPO(POHOB K PETHCTPUPYIOIIEMY YCTPOHUCTRY.

2. W3mepeHne BpeMEHH MPOXOXKICHUS 3ByKa MEXKITYy MUKPO(OHAMH.

3. Pacuer ckopocTu 3Byka IO U3BECTHBIM PAcCTOSHUAM M BpEMEHH.

4. Hactpoiika paccrosHuil MeXIy MUKPO(pOHAMH.

IIpaBunbHas nocnenoBaTenbHoCTh: 4 — 1 52 — 3

Bormpoc Ne8

Y CcTaHOBHTE MOCIIEIOBATEIHFHOCTH [IIATOB ITPH HACTPOIKE JTa3epHOTO TATBHOMEPA TSI H3MEPEHUS PACCTOSTHU:
1. Hactpolika npueMHUKa CUTHajA.

2. [MonksaroueHre UCTOUHUKA MUTAHUS.

3. Hacrpoiika nepenatomiero nasepa.

4. W3mepeHue paccTosHUsL.

[IpaBusbHas TOCIENOBATENBHOCTE: 2 — 3 — 1 — 4
Bomnpockl Ha ycTaHOBJIEHUE COOTBETCTBHSI

Bonpoc Ne9

VY CTaHOBHTE COOTBETCTBHE MEXIY HDU3MUECCKAMHE SBICHUAMHE U TPUOOPAMHU, UCTIONB3YEeMBIMH JUIS HX U3y9CHHS:
dusnueckoe SBICHUE IIpudop

a) DnekTpuuectBo 1) AMmepmeTp

b) Marnetusm 2) Komnac

¢) Onrrueckne 3G QeKTh 3) Cnexrpometp

d) PagmoaktuBHOCTE 4) I'eiirepoBckuii CueTUnK

IIpaBunbHOE COOTBETCTBUE:




a)— 1)
b) —2)
c)—3)
d)—4)

Bompoc Nel0

YcTaHOBHTE COOTBETCTBUE MEXKITYy GU3NUECKUMH BEIMIHMHAME U X eIUHUIIAMHU H3MEPEeHHUsT B MeXTyHAPOIHOM CHCTEME eTNHHII
(CH):

dusnyeckas BeIuYrHA Enununa usMepenus
a) Cuma 1) HetotoH

b) Pabora 2) Ixoynb

¢) MomHoCTh 3) Barr

d) DuHeprus 4) JIxoynb

IIpaBunbHOE COOTBETCTBUE:

a)—1)

b) — 2)

c)—3)

d)—4)

6.4. Meronmueckue MaTepuaJibl, Onpeae/sonme npoueaypbl OHeHUBaHUA

MerToauKa OLIEHKH 3K3aMeHa M0 JUCHUIINHE

Teoperndeckast yacTh 3K3aMeHa 110 JUCIUILIMHE PEACTABISAET cO00I KOMIIIIEKC BOIIPOCOB Ha YCBOGHHE IIPOHICHHOT0 MaTepHaa -
TE€PMUHBI, OIPEACICHHUS, 3AKOHBL.

B pamkax TeopeTHueckoil yacTu 0Oydaromuiics, U KaKa0ro 3a1aHus, (GopMyIHpyeT NPABUIIBHBIE C €70 TOYKH 3PEHUS OTBETHL.
3a7aHie CUUTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEpHBIE OTBETHI HA BOMPOCHL. B MpoTuBHOM citydae 3afaHue
CUYHUTAETCSl HEBBITIOIHEHHBIM.

IIpakTHyeckas 4acTh 3K3aMEHa [10 JUCLUIUIMHE NIPEJCTABIAET 3a1a4l, HAIPABIEHHbIE HA BBIABICHHE BO3MOXXHOCTU IPAKTUYECKOIO
HNPUMEHEHUS! KOHKPETHOT'O TEOPETHUECKOTO paszena.

OK3aMeH BBICTaBIISIETCS C YUETOM PE3YNBTATOB BBIIOJIHEHUS TEOPETHYECKOH M MPAKTUYECKON YacTeil B COOTBETCTBUH C
TPUBEICHHBIMH HIDKE TPEOOBAHUAMH.

5 (oTaM4HO) >85 Bce 3aaHust BBINOIHEHB! B COOTBETCTBUH C TPEOOBaHUAMH, B IOJHOM 0ObeMe U 0e3 OIIHOOK.

4 (xoporo) 75+84 Bce 3amaHus BEIIONHEHBI B COOTBETCTBHH C TPEOOBAHMAMH, B 00BEME JOCTATOYHOM IS OOIIEro
(hyHKIIMOHUPOBAHMS CHCTEMBI HJIH BBITIOJTHEHO JBA 33/IaHUS B COOTBETCTBHU C TPEOOBAHUSAMH, B IIOJIHOM 00BeMe 1 03 OmHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrinonneHo He MeHee ABYX 3aJaHUil B COOTBETCTBUU C TPeOOBaHUSIMH, B 00BEeMe
JOCTaTOYHOM IS 00IIEero (QYHKIIMOHUPOBAHUS CHCTEMBI

2 (HeyIOBIETBOPHUTEIIHHO) <50 BrimonHeHO MeHee BYX 3aIaHUM B COOTBETCTBHH C TPEOOBaHWAMH, B 00beMe

JOCTaTOYHOM JUI 00IIeTO (DYHKIIHOHHPOBAHUS CUCTEMBI
HToroselii 0at 3a 5K3aMeH BBICTABIISETCS 1O OLEHKE XyAllel yacTi. B CIOpHBIX cilydasx NpenojaBaTellb BIPaBe 3a1aBaTh
YTOUHSIOIIUE BOIPOCHI U 1aBaTh JONOJHUTENIbHbIE IPAKTUUECKUE 3aJaHUS.

MeTtoauka OIleHKH 3a4eTa 10 JUCIHUILIMHE

3aueT Mo AUCHHUILIMHE BBICTABISETCS [0 PE3yNIbTaTaM CHCTEMATHYECKON PabOThl CTYICHTA B TEUCHHE CEMeCTpa.

MeTtoauka oIeHKH JIabopaTOPHBIX paboT

CTyneHT HOKeH BBIIONHUTD M 3aIlIUTUTH BCE Ta00paTOpHBIE PabOTHI, IPeIyCMOTPEHHbIE IPOrPaMMON TUCIIUTIIHHEL
JlabopaTopHasi paboTa CUMTACTCS 3aLIMIICHHON P YCIOBUH YIOBICTBOPUTEIBHBIX OTBETOB Ha HEe MeHee 85% BceX KOHTPOJIBHBIX
BOITPOCOB, MPUBCACHHBIX B KOHIIC Ka)l()lOfI pa60T1)1 B J'Ia60paTOpHOM MPAKTUKYMC, a TAK)XKXC BBIIIOJTHCHUS TECCTOBBIX SaZ[aHI/Iﬁ 10 TEMEC
paboThI HA YCMOTPEHHE MPEoiaBaTesei.

7. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUWE JUCHUIIIUHBI (MOAYJIS)

7.1 Pexomenayemast 1urepaTrypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENHN 3arnaBue W3znmarenscTBO, TOI
JI1.1 | Tpodpumona Taucus Kypc ¢uznku: yaed. mocobue it HHKESHEp.-TEXH. CIell. By30B Mocksa: Axanemus, 2010
MBanoBHa
JI1.2 | CurumoB Brnagucnas | Onruxa. dusnka aToma: 1a60paTOPHBIA IPAKTUKYM IO (HH3HUKE Hosocubupck: CI'YBT,
HBanoBuy, 2016
IIporononosa Huna
ITaBnoBHa
JI1.3 | Buxkynos C. B., Ousnka: cCOOPHUK 3a71a4 Hosocubupck: CI'YBT,
Curumos B. 1., 2017
Tpoiakuna E. T.




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

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

Spocnasuesa

®duznka: yued. mocobue

Hosocubupck: CI'YBT,
2017

JI1.5 | Hukurenko Anaronuit
I'eopruesny, fxosnes
Bnagumup
Huxomaesuu,
CurumoB Buaaucias
MBanoBuu, TpbrIHKHUHA
Enena TpanuesHa,
IIporonomnosa Huna
ITaBnoBHa, I'oioBaHOB

Muxaun Hukonaesuu

JlaGopaTopHBIi MPAKTHKYM IO MOJIEKYISIPHOH (hU3UKe: IPAaKTHKYM

Hosocubupck: CI'YBT,
2019

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

JlabopaTopHBIH PAKTUKYM 110 MEXaHUKE

Hoocubupck: CI'YBT,
2018

7.1.2. lonoHUTeIbLHAS JIMTepaTypa

ABTOpBI, COCTaBUTENTH

3ariaBue W3narenscTBO, TOI

JI2.1 | Opnos Tpanuit
Bacunbesuy,
CuHIOKOB Muxauni

IlerpoBuu

JlaGopaTopHBIi IPaKTUKYM 1O (PpU3HKE. DIEKTPUIECTBO, MAarHETU3M

HoBocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JISA)

Hasnauenne

Ob6opynoBanue

JlaGopaTopust onTHKH U (PU3NKH
aToMa - ydeOHas ayauTOpHs I

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

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

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

YuebHast ayIUTOpHs Juist | AynuropHast ocka; Komruiekr yue6nol MebGenu

MIPOBENCHUS 3aHATHH

[PAaKTUYECKUX 3aHATHH

TTomerenue s | Kommnekr  yuebnoit mebenmn; I[IK — 10 mT., nogkmoueHHBIX K cetd "HHTepHer" u

CaMOCTOSATEIbHOM paboThI | OOecreunBalONIMX ~ JOCTY B 3JEKTPOHHYI  HH(OPMAIMOHHO-00pa30BaTEIbHYI0  Cpemy

00yJaronxcs YHuBepcHTeTA.

JlabopaTopus MEXaHUKU u | AyoutopHast Jnocka; Kommekr ydeOHOW wmeGenm; JlabGopaTopHble CTEHIBI: YHHBEpPCATBHBIN

JJIEKTPUUYECTBA - y4yeOHas | cTeHJ «3aKOHbI MOCTOSHHOrO ToKay, 6 mr.; JlabopaTopHas ycraHoBka: OmnpezneneHue

ayiuTopus U1 NPOBEAEHHS | FOPU3OHTAIBHONW COCTaBNIAOIMIEH MarHuTHOro mois 3emind, 4 mr. OmpeaeneHue yCKOPEHHs

1a00paTOPHBIX 3aHATHI

CHITBI TSDKECTH To croco0y beccens, 6 mr.; Mastauk O6epoOeka, 2 mt.; MaxoBoe Kojeco, 4 mrT.;
Ompenenenne  ckopoctd  3Byka; OrmpeneneHHe OTHOWICHMS — TEIUIOEMKOCTEH, 2  MIT.;
JlaboparopHoe obopynoBanue: Habop »siexkTpousMepuTeNbHBIX Ipubopos, 2 mrT.; Habop
000pYIOBaHUsI ISl BBIYKMCIICHHUSI OTPEITHOCTEN M3MEPEHHH, 6 IIT.

VuebHas
MIPOBENCHUS
JIEKLIMOHHOIO TUIIA

ayIUTOPHS IS

3aHATUH

AynuropHast nocka; Komruiekt ydeOHON Mebenn; MynbTuMennitHOe 00OpYIOBaHHE: MPOESKTOP
(cranmoHapHbIi), 2KpaH (cTaunoHapslii), [IK (mepenocHoii)




