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Kpanmudukanus O0akaJyiaBp

dopma o0ydeHus ouHast

OO6m1ast TpyaA0EMKOCTh 7 3ET

YacoB o yaeOHOMY ITaHy 252 Bupgs! KOHTpoOJI B ceMecTpax:
B TOM YHCIIE: SK3aMEHBI 2
ayJAUTOPHBIC 3aHSITHS 78 3a4eThi |
caMmocTosTeNbHast pabora 132
4acoB Ha KOHTPOJIb 36

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) HUroro
Henenn 14 5/6 19 2/6
Bun 3ansatuit vir | P | yn | pno| vo PIl
Jlexun 28 |28 |18 [18 |46 |46
JlabopaTopHbie 14 (14 |18 |18 |32 |32
Wnas KoHTaKTHas 2 2 4 4 6 6
pabota
Uroro ayn. 42 |42 |36 (36 |78 |78
KonrakrtHast pabota |44 |44 (40 (40 |84 |84
Cam. pabora 64 |64 |68 |68 |[132]132
Yacel Ha KOHTPOJIb 36 |36 |36 |36
HUroro 108 | 108 | 144 | 144 | 252 (252
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3aBenyromuii kadenpoii Jlmaesua Onbra UropesHa



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 | I'mapaBnuka

2.2.2 | TeopeTnueckasi MEXaHUKa

2.2.3 | dunocodus

2.2.4 [ O0mmas 31eKTPOTEXHHUKA M MIEKTPOHUKA

2.2.5 | OcHOBBI T€OTEXHUKH

2.2.6 | Texunueckass MEXaHHKa

2.2.7 | I'mppasnuka

2.2.8 | Teopernueckasi MexaHHKa

2.2.9 | ®unocodus

2.2.10 | O6mast aMeKTPOTEXHAKA U SJICKTPOHHKA

2.2.11 | OCHOBBI T€OTEXHHKH

2.2.12 | TexHuyeckast MEXaHHKa

3. KOMIETEHI[UY OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCHUILIAHBI
(MOJYJIS)

YK-1: Cnocoden OCYHIECTBJIATH IOUCK, RpI/lTl/I‘{eCKI/lﬁ AHAJIU3 U CHHTE3 m{(l)opMamm, NPUMEHATH CHCTEMHBIH MOAXO0 AJIs
pelieHus MOCTABJICHHBIX 3a1a4

VYK-1.1: OcymecTBisieT MOUCK W CHHTE3 MOITydeHHOI nHpOpMauy AJIs PEelIeHHs IIOCTABICHHBIX 33139

YK-1.2: IIpoBoaut KpuTHdecKuil aHamu3 HH(GOpMALUK IPH PEHUICHHH TOCTAaBICHHBIX 33134

VYK-1.3: TIpuMeHseT CUCTEeMHBIN TOAXO/ JUTS PEIICHUS TTOCTABJICHHBIX 32124

OIIK-1: Cnioco6en pemiaTh 3a1a4u NPo¢ecCHOHAIBLHOM 1eATETbHOCTH HA OCHOBE HCIO0JIb30BAHUS TEOPETHYECKUX U
NPAKTHYECKHX OCHOB €CTeCTBEHHBIX U TEXHHYECKMX HAYK, 2 TAK)Ke MAaTeMATHY€eCKOI0 anmnapara

OIIK-1.1: ®opmynupyeT 3a1a4u IPOPECCHOHATEHON ACATSIIEHOCTH ¢ YIETOM TEOPETHUSCKUX M MPAKTUICCKUX OCHOB
€CTECTBEHHBIX HAyK

B pe3yiibTaTe 0CBOCHUS JUCHUIIIMHBI oﬁyllaloumﬁcn JOJIZKCH

3.1 (3HaTh:

3.1.1| - ¢usnveckne OCHOBBI MEXaHUKH;

3.1.2 | - oCHOBHBIE MOHSTHSI, 3aKOHBI H MOJIENIN MEXAHUKH, dJICKTPHUECTBA U MarHETU3Ma, KOJIeOaHuil U BOJH, KBAHTOBOU
(bu3uKK, MOJIEKYISIPHON (U3UKH U TEPMOAMHAMUKH, ONITUKU, aTOMHOU U AAepHON (HDU3UKHY;

3.1.3 |- MeTOABI TEOPETHUYECKOTO U IKCIIEPUMEHTAIBHOTO HCCIICA0BAaHHA B (pU3HKeE.

3.2 | Ymerh:

3.2.1 | ucrronp30BaTh GU3NIECKUE 3aKOHBI TIPH aHAIH3E M PEIICHUHN MTPOoOIeM MPpopeCcCHOHAIBHOMN e TeFHOCTH

3.3 | Bnagersn:

3.3.1 | meTogamu npoBeaeHMs! PUIMIECKUX NU3MEPEHNUIT, METOJaMi KOPPEKTHOH OLIEHKH IIOTPEIIHOCTEH MPH NPOBEJCHUN
(U3HYECKOTO IKCIIEPIMEHTA.




4. CTPYKTYPA JUCHOUILIAHBI (MOIYJI5T)

Bun HaumeHoBaHUe pa3esioB U TeM /BU/ 3aHATHSI/ Cemectp | YacoB | Jlutepatypa | IIpllo
3aHATHSA / Kype AroT
Paznen | Pa3zgea 1. OcHOBBI MeXaHUKH
Jlex Kunemaruxka /JIex/ 1 4 J1.1J11.3 0
Cp Kunematuka nocTynaTenbsHOrO M BpallaTeabHOTO JBIKEHHS 1 8 JI1.3 0
MaTepHabHOM TOYKH U TBepaoro Tena. /Cp/
J1a6 OCHOBBI METOJIOB 00pabOTKH PE3yIbTATOB U3MEPECHUHN (HU3NISCKUX 1 2 JI1.3 JI1.5 0
BenmuuH. OmpeseneHne MIOTHOCTH Tell MPaBIIBHOHN (popMel.  /JIab/
Jlex Hunamuka /Jlex/ 1 4 JIT.1JI1.3 0
JIa6 Onpenenenne YCKOPEHUs CHITBI TSHKECTH 110 crioco0y beccenst. 1 4 JI1.3 JI1.5 0
OmnpeneneHue MOMEHTa HHEPIIMU MAaXOBOTO KoJleca THHAMHICCKUM
MeTooM. V3ydeHrne OCHOBHOTO 3aKOHA JMHAMUKH BPAIIaTeILHOTO
JIBIDKEHISI ¢ TTOMONIbIo MasiTHrka O6epOexka. /J1ab/
Cp JlMHaMuKa OCTyNaTeabHOro ABM>KEHUs Tell. OCHOBHBIE TEOPEMBI U 1 8 J1.3 0
3aKOHBL. J[MHaMKKa BpaIaTeIbHOTO JBHXKCHUSI TBepaoro tena. Paborta u
sHeprus B MexaHuke. /Cp/
Jlek MexaHn4YecKre KoineOaHus U BOJIHEI /JIek/ 1 JI1.1J11.3 0
Cp T'apmonnueckue konebanus. 3aTyxaromue koneoanus. ClioxxeHue 1 8 JI1.3 JI1.5 0
xonebannit /Cp/
Paznen | Pa3zpest 2. OCHOBBI MOJIEKYJISIPHOM (pU3UKH
Jlex MonexynsapHO-KHHeTHIecKas Teopust /JIex/ 1 4 JI1.1J11.3 0
Cp MonexynspHo-KUHeTHYecKast Teopust OCHOBHOE ypaBHEHUE 1 6 JI1.3 0
MOJIEKYISIPHO-KUHETUIECKOW TEOPHUU HIICATLHOTO Ta3a. DIEMEHTHI
cratucTHKH MakcBeiuia u bonbimana. /Cp/
Jlex OCHOBBI TEpMOJMHAMHKH /JIeK/ 1 JI1.1 J11.3 0
JIab H3MepeHue UTHBI 3BYKOBOW BOJIHBI,CKOPOCTH 3BYKa H KOO PHIIHEHTA 1 2 JI1.3J711.4 0
ITyaccona mo ($ha3oBbIM cooTHOMIEHUSAM. OTpe/ieicHHe OTHONICHUS
VIENBHBIX TETIOEMKOCTEH BO3/TyXa, U3MEPEHHBIX MPU MOCTOSHHOM
JaBJICHUU U IOCTOSIHHOM 00BbeMe Metonom Kiemana u Jlezopma /J1a6/
Cp OCHOBBI TEPMOAMHAMUKHI. AHAIU3 MIEPBOrO M BTOPOTO Hayas 1 6 JI1.3 0
TepMoarHaMuKu. TeruroBbie MmammHs! /Cp/
Paznen | Pa3zgen 3. DuekTpomarHeTusm
Jlex OnekrpocTatuka /Jlex/ 1 2 JI1.1 J11.3 0
Jla6 HccnenoBanue 31eKTpocTaTUUYECKOro nosst. OnpeneneHne eMKOCTH 1 2 JI1.3J12.1 0
KOHJICHCAaTOPOB METOAOM OATICTHYECKOTO TanbBaHOMeTpa /J1ab/
Cp Onexrpocrarnueckoe noiue. HanpsxkeHHocTs U noreHuuan. Ipunnun 1 8 JI1.3 0
cynepno3uuuu. [Ipumenenue treopemsl ['aycca nuid pacuera
AEKTPUYECKHX MOJIEH. DIEKTPOEMKOCTh YeHHEHHOTO IIPOBOIHUKA U
IUTOCKOTO KOHJEHCATOpa. DHEPTHS 3JIEKTpoCcTaTHIecKoro moist /Cp/
Jlex OnextpoaunHamuka /Jlex/ 1 2 J1.1J11.3 0
J1a6 M3mepenune CONpOTUBIICHUS U OTIPEICTICHUE YIEIbHOTO COMTPOTHUBICHUS 1 2 JI1.3J12.1 0
npoBoHuKa. /J1ab/
Cp IoctosuusI Tok. 3akoHEl OMa. K.II.JI. HCTOYHIKA HOCTOSIHHOTO 1 6 J1.3 0
Toka /Cp/
Jlek Maruutoctatuka. MarHuTHas HHIyKIus /JIex/ 1 6 JIT.1JI1.3 0
Cp MarnutHoe none. 3akonsl Amrepa, buo — CaBapa — Jlamaca v mosiHOro 1 6 JI1.3 0
toka. Cuna Jlopenma. J[BrkeHue 3apspKeHHBIX YaCTHI] B MATHUTHOM
none /Cp/
JIab OmnpeneneHue ropU30HTAIBHON COCTaBISIONIEH HAIPSKEHHOCTH 1 2 J1.3 0
MarHutHoro mnojst 3emiu. /JIa6/
Cp Marnurtnas uaaykuus. Teopus Makcemia. SIBjieHHe 2JIeKTpOMarHUTHOM 1 8 JI1.3 0
naaykiud. CaMoHIYKIHS. MHIYKTUBHOCTD. DKCTPATOKH 3aMBIKAHUS H
Ppa3MBIKaHuUs dJIEKTpHUUecKoi 1enu. KonebarenbHbI KOHTYD.
DrnekTpoMaruuTHbIe kKonebanus /Cp/
HKP Konrtponbhas padota 1 /UKP/ 1 2 JI1.3 0
Paznen | Pasmen 4. OnTHka
Jlex Oduznueckas ontuka /JIex/ 2 6 JI1.1J11.3 0
Cp OcCHOBHBIE 3aKOHBI TeoMeTpuyYeckoi onTuku. MaTepdepenuus u 2 20 JI1.3 0

mudpaxis cBeta. [Tomsipusanus ceeta /Cp/




JIab Omnpenenenue raaBHOrO (GOKYCHOTO paccTosHUA JIuH3. OnpeneneHue 2 10 J1.6 J11.3
NoKa3aresel MpeJIOMIICHUSI )KUIKOCTEH ¢ MOMOIIbI0 pedpakTomeTpa
A66e. OrpeznereHne JIUHBI BOJHBI H3IYdeHHUS Ja3epa IpH TOMOIIN
nudpaknuoHHON pemeTku. /J1ad/

Jlex KganToBas ontuka /JIex/ 2 6 JIL.1J11.3 0
Cp KBanToBas onrtuka 3aKOHBI TEIUIOBOTO U3ITydeHHs U potoaddexra /Cp/ 2 16 J1.3 0
JIab OnpexeneHue TeMIepaTypbl PACKaJIEHHOIO TeIa ONTUYECKUM 2 4 JI1.6 JI1.3 0
meronoM. /J1ab/
HKP Konrponbhas padota 2 /UKP/ 2 2 JI1.3
Paznen Paszpnen 5. Atomuas u snepHas ¢pusnka
Jlex Crpoenue aroma /JIex/ 2 2 JI.1J11.3
Cp Crpoenne aroma KBaHToBas mpuposa cBeTa 1 BOIHOBBIE CBOIICTBA 2 16 J1.3
yactur /Cp/
JIa6 I'pagyupoBka MOHOXpOMATOpA IO CIIEKTPY UCITYCKAHUSI aTOMOB PTYTH. 2 4 JI1.3J11.4

HccnenoBanue CieKTpoB UCIYCKaHUS BOZOPOAA U ONPEACIICHNE
noctossHHON PunGepra /J1a6/

Jlex Snepnas ¢pusuka /Jex/ 2 4 JI1.1J11.3
Cp SAnepHas ¢u3uxa 3aKoH paguoaKTUBHOTO pacHana. SnepHsie 2 16 JI1.3J11.4
peakuuu /Cp/
HKP Konrposnbhas padota 3 /UKP/ 2 2 JI.1J11.2
J1.3

5. COAEP’KAHME JUCLUIIIMHBI (MOAYJIST)

Paznen 1. OcHOBBI MEXaHUKH

Tema 1.1. Kunematuka

OneMeHTHl KUHeMaTHKH. Mozenu B MmexaHuke. Cuctema otcueta. IlocTynarenpsHoe ABHKEHUE TBEPIOTO Tena. TpaeKTopus, AIHHA
IyTH, BEKTOp nepemerieHus. CKoOpocTh M yCKOpEHHE TOUKH KaK IPOU3BOJIHBIE pajinyca-BeKTopa 1o BpeMenu. HopmanbsHoe u
TaHTeHIHATbHOE ycKopeHns. Kiaccnukamnus BUIOB ABIKEHHS.

Tewma 1.2. lunamuka

Tpu 3axona nuHamuku HerotoHa. [ToHATHS Macchl U CHITbl. BBl cril B MEXaHUKe: TPEHUs, YOPYTrOCTH U TAroTeHHs. IMITyibe Tena.
Wmrynbc crutel. BHenHMe 11 BHYTpeHHHE CHITBL. 3aKOH COXpaHEHHS MMITYJIbCca MEXaHHIeCcKoi ciucteMbl. LleHTp Mace (eHTp
MHEPLIUH) MEXaHIMYECKOH CHCTEMBI U 3aKOH €TO ABMKCHHS.

PaboTa nmocTossHHOMN 1 epeMEeHHOI cuitbl. BeipaskeHne paboThl CHITBL Yepe3 KPUBOJIMHEHHBIA HHTErpai. MOIIHOCTE. DHEPrusl Kak
YHUBEpCAIbHAs Mepa Pa3INIHBIX (OPM ABMKEHHS M B3aUMOIeHcTBH. KnHeTHIecKast SHepTrusl MeXaHHIeCKO! CHCTEMBI. 3aKOH
COXpaHEHMSI MEXaHHIECKOH PHEPTHH U €T0 CBA3b C OJHOPOIHOCTHIO BPEMEHH. Y Iap aOCOTIOTHO YIIPYIHX U HEYIPYTHUX Tel.
MoMEeHT HHEepIMU TBEPAOTO TelIa OTHOCUTENBHO ocu. [Ipumeps! ero BeruncieHus. Teopema lllTeitnepa. MomeHT cunbsl. OcHOBHOE
ypaBHEHUE JUHAMUKHU BPAILATEIbHOIO IBUKEHUS TBEPJOTO Tejla OTHOCUTENBHO HEMOABHKHON OCH. 3aKOH COXpaHEHHsI MOMEHTa
HMITYJbCa U €T0 CBA3b C M30TPOITHOCTEIO IPOCTPAHCTBA.

3aK0H BCEMHUPHOTO TAroTeHus. [loTeHImanbpHas YHePris MaTepHaIbHOW TOUKM BO BHEIITHEM CIJIOBOM IIOJIE H €€ CBSI3b C CIUIOH,
JIeHCTBYIOIIEH Ha MaTePHATIbHYIO TOUKY. 3aKOH COXPaHEHHUS! MEXaHUYECKOH SHEPTUU U €0 CBA3b C OJHOPOJHOCTHIO BPEMEHH.
JlaBneHue B )KUAKOCTH U rasze. Eqununs! usmepenus aasieHus. 3akonsl [lackans u Apxumena. TeueHne uaeanbHON XKUIKOCTH.
YpaBHeHue Hepa3pbIBHOCTU. Y paBHeHHe bepHysum u cneactsus u3 Hero. Teuenue Bs3koi xxuakocta. @opmynsl HetoToHa 1
Croxca. Ko GunueHT BI3KOCTH U METOMBI €r0 ONpeAeTIeHHUSI.

Tema 1.3. Mexanudeckue KojeOaHus ¥ BOJIHbI

I'apMoHMUeckne KomebaHus 1 UX XapakTepucTHky. [luddepeHnnansaoe ypaBHEHHE TapMOHIYECKUX KoieOanuil. [IpyKiuHHBIH,
(u3muecKkuii 1 MaTeMaTHIECKUI MasTHUKH. DHEPTUs rapMOHHYIECKUX KoieOanuil. ClioxeHne TapMOHHYECKUX KoJIeOaHUit OXHOTO
HaIpaBJI€HUs U OAMHAKOBOM yacToThl. buenue.

CroxeHHs B3aUMHO MTEPICHINKYIISIPHBIX Koebannid. ®urypsl Jlnccaxy. 3aTyxaroniye 1 BEIHYK/ICHHEIC KoiaeOanus. PesoHaHC.
BosHOBBIE TTpomiecchl. MexaHu3M 00pa30BaHMS MEXaHHIECKUX BOJIH B yIpyroi cpene. IIpomonsHbIe U onepeyHble BOTHBL.
YpaBHEHHE MIOCKOH Oeryieil BOTHbL JIMHA BOJHBI H BOJTHOBOE YUCIIO.

Paznen 2. OCHOBBI MOJIEKYIAPHOH (DU3UKH

Tema 2.1. MonekynsipHO-KMUHETHYECKAs] TEOPUS

OnbITHBIE 3aKOHBI UICANBHBIX ra3oB. YpaBHeHue Knaneiipona-Menneneesa. OcnoBHoe ypaBuenue MKT uaeanbHbIX razos.
CpenHsis KHHETHYECKas SHEPTUsI MOJIEKYI. MOJIEKyIsIpHO-KHHETHIECKOE TOJIKOBAHHE a0COTIOTHON TeMIIEpaTypBbI.

ONeMeHTHI CTaTUCTHYECKOH (hm3uKH. 3akoH MakcBema Al pacipeieNICHNs MOJIEKYIT HAEAIbHOTO I'a3a 0 CKOPOCTSIM.
Bapomerpuueckas dopmyna. 3akon bonpliMana U1 pacnpeeIeHus 9acTHI] BO BHEIITHEM NTOTEHIHAIBHOM Hone. CpeqHee 4uciao
CTOJIKHOBEHUIT ¥ CpeJIHSAS JUIMHA CBOOOJHOTO ITPoOera MoJIeKyIl.

OmnesrtHOe 0o6ocHOBarMe MKT. [Tuddy3ust, TerionpoBogHOCTS U BHYTpeHHee TpeHue. 3akoHbl Puka, dypre n HeioToHa.

Tema 2.2. Tepmoaunamuka

Buytpennss sHeprust. Hucno cteneneit cBo60AbI MONEKyI. 3aKOH PaBHOMEPHOT'O PacHpeieNleHNsl SJHEPTUH MO CTETNEHSIM CBOOOIBL.
IepBoe Hauano TepmMoauHaMUKH. PaboTa rasa npu u3MeHeHUH ero o0beMa. TeroeMKocTb MakpocucTeMbl. MossipHast
TETIOEMKOCTh. 3aBUCHMOCTB TEIUIOEMKOCTH HICAIFHOTO Ta3a OT BH/IA Iporiecca. [IpuMeHeHne mepBoro Hagaga TePMOIMHAMUKH K
u3ompoueccam. AnuabartHslii mpouecc. YpasHenue Ilyaccona.




Kpyrossie mponeccel. O6paTumsie u HeoOpaTuMmble mpouecchl. Llukia KapHo u ero k.ILA. 1 uaeanbHOro rasa. Bropoe Hauano
TepMoguHaMUKH. [loHsATHE 00 SHTpONHH, €€ CTAaTHCTHYECKOE TOJIKOBaHHE.

CHItel ¥ TOTEHIINATIBHAS SHEPTHS MEKMOJIEKYIIIPHOTO B3anMOACHCTBIS. DPQeKTHBHBIN TraMeTp MoJeKy. Y paBHeHne BaH-nep-
Baansca. ®a3ossre nepexons 1 u 2 pona. Kpurnueckoe cocrosuue. Tpoiinast Touka. OCOOEHHOCTH TBEPIOTO U KHIKOTO COCTOSHHIH
BemecTBa. [ToBepxHOCTHOE HaTsLKkeHUe. CMadnBaHKe. KanuispHele sIBICHUS.

Paznen 3. DnekrpomarHeTusm

Tema 3.1. DnexTpocTaTuka

3akon Kynona. Hanpsi’keHHOCTb M CUJIOBBIE JIMHUU HANPSOKEHHOCTH 3JIeKTpudeckoro nois. [Ipunnun cynepnosunun
anekTpudeckux noiseil. IIpumep pacyera HapsXKEHHOCTH 1OJIA, CO3aBaEMON crcTeMoH 3apsAaoB. II0TOK BEKTOpa HaNpsHKEHHOCTH
anektpuueckoro nomst. Teopema Octporpaackoro-Iaycca

PaboTa cuit 3eKTpruUecKoro moJs 1o nepeMerieHuro 3apsaaa. LIupkynsuus BeKTopa HanpsbkeHHOCTH. [loTeHInanbHbIi XapakTep
3NEKTPOCTATUYECKOr0 Noud. [ToTeHnunan anekTpu4ecKkoro mojis. DKBUIOTEHIUATbHbIE TOBEPXHOCTU. CBA3b MOTEHLIMANIA C
HaNpsDKEHHOCTBIO NMOJIs. DIEKTPUUECKOE MOJIE B AUANEKTPUKaxX. TUIIBI TU3IEKTPUKOB. Buasl nonspuszanuu. Bekrop nondpusanuu.
IIpoBOAHUKH B 3IEKTPOCTATUUECKOM IoJe. DIEKTPOEMKOCTh poBoAHUKA. KoHneHcaTops! # ux BuAbl. DopMyria MIOCKOTo
KoHzieHcaTopa. CrocoObl COeAMHEHMST KOHAEHCATOPOB B GaTapero. DHeprus 3JIeKTpocTaTuyeckoro nost. O0bEMHast INIOTHOCTh
SHEPIHUU.

Tema 3.2. DnekTpoarHaMHKa

ITocTostHHBIIH dNeKTpUYecKuil TOK. Buibl HocuTenei 3apsiia B pa3inuHbix cpenax. Cuna Toka. Bekrop miotnoctu Toka. 9C
UCTOYHMKA TOKa. 3akoH OMa 715 ydacTKa U noaHoi nenu. CompoTuBlIeHHe U TPOBOJUMOCTb IPOBOJIHUKOB, UX TEMIEpaTypHas
3aBUCUMOCTb. PacueT cOmpoTUBICHUN NIPU Pa3NUYHBIX BUIAX COCAUHEHHM.

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

Tema 3.3 MaruurocraTika

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

Cutel B3aNMOEHCTBHUS MapaIedbHBIX TOKOB. 3aKOHBI AMIepa. JBikeHHe 3apsuKeHHBIX JacTHI] B MATHUTHOM nosne. Cuna
Jlopenna. [upkynsiuus Bekropa H u B. 3akoH nosgHoro Toka. MarHuTHOE 1oJie cojieHou 1a M Topouaa. [1oTok BeKTOpa MarHUTHOM
unaykuuu. Teopema ['aycca ans nosis B. ITotok 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. fIBnenune camonnaykiuu. MHIykTHBHOCTB KOHTYpa. DJ1C
caMOMHAYKINH. B3anmuas maayknnsa. MaranTHoe 1osie B BemecTBe. THITBI MarHETHKOB (IHa-, Tapa- U peppoMarHeTHKH), X
¢uznueckas npupoaa. HamaraumueHHOCTh. MaruuTHast MpoOHULIAEMOCTh BeriecTBa. OCHOBBI Teopuu Makcsemta. Tok cMmeneHust.
VYpaBuenust Makcseiuia B uHTerpasisHoi hopme.Ilonstue o nepemenHoM Toke. OMHUUecKoe, peakTuBHOE (EMKOCTHOE U
MHIYKTHBHOE) ¥ TIOJHOE COTPOTHBICHHS IIETTH TepEeMEHHOT0 ToKa. 3akoH OMa JUIsl IenH IepeMEeHHOT0 ToKa. MOITHOCTB,
BbLJIEIIsI€Mas] B LIENU IIEPEMEHHOTO TOKA.

OnexTpoMarHuTHbIE KoneOanus. ['apMoHUUecKue, 3aTyXarole 1 BhIHYKIeHHbIe Konebanus. [lonaTie o pe3oHaHce.
OneKTpoMarHUTHBIE BOJIHBI U UX cBoiicTBa. I1Ikana aneKTpOMarHUTHBIX BOJIH.

Pa3nmen 4. Ontuka

Tema 4.1. ®usnueckas onTHKA

OCHOBHBIE 3aKOHBI T€OMETPHUECKOM ONTHKH. AOCOIIOTHBIN M OTHOCHTEIIBHBIN ITOKa3aTeNH mpeoMiIeH . X Gu3naeckuii cMBICI.
SIBneHNe MOTHOTO BHYTpeHHETo oTpaxeHns. CreroBoasl. Cheprueckue 3epkana. opmyna 3epkana. [loctpoerne n300pakeHUi.
Tounkue nuna3bl. opmyna nuH3bL. [TocTpoeHue n300pa>keHUH.

BonHoBas 31eKTpoMarHuTHas pupoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJH. BpeMs u anvHa
koreperTHocTH. [IpocTpancTBeHHas kKorepeHTHOCTE. VIHTephepernus ceeta. Merons! HabmoneHns naTepdepeHnnn ceera. Pacuyer
unTepdepernun B onbite FOHra. MHTepdepeHnrs cBeTa B TOHKUX IIeHKaX. [1010CH paBHOW TONIMHEI U PaBHOTO HAKIOHA.
Konbua Hetorona. [Ipumenenne narepdepeHIny B HayKe U TEXHUKE.

Judpaxius ceta. [punimmn Nolirenca-®Openens. Metox 300 @penens. Judpakuus Operens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakus Ha mpocTpaHcTBeHHOH penrerke. @opmyna Bynbega-Bparra. Pertrenorpadudeckoe uccinenoBaHne CTpyKTyphI
kpuctaimioB. [TonsTue o ronorpaduu.

IMonapusanus ceera. EcTecTBeHHBIH U MOIspU30BaHHBIN cBeT. 3akoH Mamtoca. [lonsipusanust cBeTa Npy OTPakKeHUU U
MPEIOMJIEHUH Ha TPaHULIEe ABYX AMAJIEKTPUKOB. 3akoH bpiocrepa. J[BoitHoe mydenpenomienue. [Ipuzma Hukons. [onspouast u
HOJAPHU3AIOHHBIE IPU3MBIL.

HckyccrBeHHas onTrueckas anuzorpomus. Dpdextsl Keppa n @apazest. OnTnueckn akTHBHbIE BeliecTsa. Jlucrnepcus cBera.
DJIeMEeHTHI 3JICKTPOHHON Teopuu mucrepcnu cBeta. [lormomenue (abcopOiusi) cBeta. 3akoH byrepa.

Tema 4.2. KBanrtoBas ontuka

TennoBoe U3IydeHHE U €ro XapaKTepUCTHKH. AOGCOMIOTHO yepHoe Teno. 3akoH Kupxroga. 3akon Credana - bonbimana.
Pacnipenenenne sHEpruy B CIIeKTpe aOCOIIOTHO YEPHOTo Teila. 3akoH cMmerieHns Buna. ®opmyna Penes-/xuHca.

Senenue dpororddexra. BHemnnit hororddekt u ero 3akonsl. PoTOHBI. YpaBHeHHe DWHIITEHHA A1 BHENTHETo (hoTodddexTa.
Macca u umnynsc ¢otoHa. JaBnenue cBera. OnbiTel Jlebenena. Jlazeps!, mpuHINN JeWCTBUS, YCTPOIICTBO U NPUMEHEHHUE.

Paznen 5. ATomHas 1 sinepHas Gu3uKa
Tema 5.1. CtpoeHue aroma
Monenu aromoB Tomricona n Pesepdopna. OMnupuueckue 3aKOHOMEPHOCTH B CIIEKTPax UCITYCKAHHUS U MOTJIOIIEHHS aTOMOB.




Dopmyna Punbepra. JInneituarsiii ciekTp aroma Bogopoaa. OCHOBHBIE CePUH CHEKTPAIbHBIX JINHUN.

Bouna Jlyn ne Bpoitnst. OnbITHOe 060CHOBaHUE KOPIYCKYJISIPHO-BOJIHOBOT'O JyallM3Ma CBOMCTB BemiecTBa. COOTHOIICHUS
HeompeneneHHocTel ['elizeHOepra kak MposiBJICHHE KOPITYCKYIIPHO-BOJIHOBOTO JTyali3Ma CBOICTB MaTepuu. BormHoBas GyHKIuS 1
ee craTucTuueckuil cmeic. YpasHeHue IlIpénunrepa ans craoHapHbIX COCTOSHUN.

IToctynarel bopa. BopoBckas Teopust aToMa BOZOPOAa M BOIOPOIONOI00HOTO HOHA. ATOM BOAOPO/Ia B KBAHTOBOI MEXaHUKE.
KsanToBslie unicna. Criue snektpoHa. CinHOBoe kBaHTOBOE unciao. [Tpunnun INaynu. Pacnipenenenue 31eKTPOHOB 1O COCTOSTHUSIM.
Tema 5.2. SInepHas puznka

Pertrenosckue criekTpsl. 3akoH I'. Moznu. [Tornomienue, CIOHTAHHOE U BRIHYXICHHOE H3nydeHue. [lorsTue 06 onTHuecKux
KBaHTOBBIX I'eHepaTopax (J1a3epax). Pazmep, coctas u 3apsiy aToMHOTO siipa. MaccoBoe u 3apsnoBoe uucia. Jleekt maccol n
SHEPIrus CBsI3M A1pa.BzaumozelicTBiie HyKIOHOB M IIOHATHE O CBOMCTBAaX U MPUPOJE ANEPHBIX cHl. Monenu siapa. PanuoaktuBHoe
U3JIydeHHe U ero BUABL 3aKOH PaJHOaKTUBHOTO Pacmana. 3aKOHOMEPHOCTH U MIPOHCXOXKACHHE anb(a, Oera - 1 raMMa-H3TydeHUs
aToMHBIX saep.IloHsATHE 0 AAepHBIX peakIUIX U UX OCHOBHBIX THHaxX. McKkyccTBeHHas paJ0aKTUBHOCTG. [leleHue TsDKeIbIX saep.
Llennas peakuus nenenus. IlousTre o snepHO sHepreTuke. Peakiys cuHTe3a aTOMHBIX siiep. [Ipobnema ynpasiseMbIx
TEPMOSIIEPHBIX PEAKIHiA. DIIeMeHTapHbIe YaCTHIEL. VX Kiaccupukams.

6. POHJ OIIEHOYHbBIX CPEJICTB

6.1. IlepeueHs BUIOB OLEHOYHBIX CPEACTB

BrInonHeHre U 3a1uTa 1ab0paTopHbIX paboT
BeImoHeHe caMOCTOSTEBHBIX paboT

3auer

DK3aMeH

6.2. Tembl NUCbMEHHBIX PadoOT

He npenycMoTpeHo y4eOHbIM IIIaHOM

6.3. KonTpoJibHbIe BONPOCHI U 3aJaHUS

VK-1: CnocoGeH ocylecTBISITh HOUCK, KpUTHYECKH aHaJIN3 U CUHTE3 HHPOPMAIIUK, IPUMEHATh CHCTEMHBIH MOAXO0. A
pelIeHNs MOCTaBJICHHBIX 3a/1a4

1 cemectp

OTKpBITEIE BOIIPOCEHI

Bompoc Nel

ITogeMy ckOpOCTh ITaJCHUS T B BAaKyyMe He 3aBUCHT OT WX Macchl? OMHIINTE, KaKue CHIIBl IeHCTBYIOT Ha TeJ0, KOTIa OHO TajaeT,
¥ KaK TH CHJIBI BIUSIOT HA YCKOPEHHE Tela.

OtBet: CKOpOCTb NaJieHHs Tell B BAKYyMe HE 3aBUCHT OT X MaccChl OJlaroaps 3aKoHy BceMUpHoro taroteHus Hetotona. CornacHo
3TOMY 3aKOHY, CHJIA TSDKECTH JISHCTBYET Ha BCE TeJa 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 TelI0, — 3TO CUJIA TSKECTH U
COIIPOTHUBIICHUE CPEAbI (B CIydae OTCYTCTBHS CPEAbl, KaK B Bakyyme). B Bakyyme CONpOTHBIICHHE OTCYTCTBYET, U €ANHCTBEHHBIM
(hakTOPOM OCTaeTCs TpaBUTAIMS, KOTOPas YCKOPSIET BCE Tella OTMHAKOBO.

Bompoc Ne2

OO0bsicHUTE, TOYEMY BO3J[yX B KOMHATE HMEET IIOCTOSHHYIO TEMIIEpaTypy, XOTs TEMIIEpaTypa CTEH KOMHATBI MOXKET MEHSAThCS. UTo
IIPOMCXOJUT C SHEPrUel MOJEKy Bo3ayxa?

Ortset: Temneparypa Bo3gyxa B KOMHATe IOAECPIKUBACTCS IIOCTOSHHOM Giarofapst mpoueccy TeIUIonepeiayd MeXIy BO3LyXOM H
creHamu. Korjja CTeHbI HarpeBaloTCsl MM OXJIAXKIAI0TCS, OHU MIEPEAI0T TEIUIO BO3/LYXY, KOTOPHIH, B CBOIO O4epe/ib, pactpeersieT
3Ty SHEPTHIO Cped CBOMX MoueKyd. OHaKo H3-3a 00IbIIOro 00beMa BO3/lyXa U €ro CIIoCOOHOCTH MEPEMEIINBATHLCS, NU3MEHEHHS
TEMITEPaTypHl CTEH HE IIPUBOIAT K 3HAYNTEIFHBIM H3MEHCHHAM TEeMIIEpaTyphl BO3LyXa B IIETIOM. DHEPTHs MOJIEKYN BO3yXa
nepepacpesesieTcss TakuM 00pa3oM, 4TO CpeiHsIs KHHETHUECKas SHEPTUsI MOJIEKY.I (KOTopasi ONpezeNsieT TeMIIepaTypy) ocTaercs
HPaKTHYECKH HEN3MEHHOH.

3aKphIThIE BOIPOCH! C OJHUM IIPABUIILHBIM OTBETOM

Bormpoc Ne3

Kaxoit 3aK0H OITUCHIBaeT B3aNMOJICHCTBHE JIBYX TEJ, HAXOSAIIIXCS O AeHCTBHEM CHIIBI TSDKECTH?
a) 3akoH Apxumena

b) 3akon Oma

¢) 3akoH ['yka

d) 3axoH BCeMHPHOTO TATOTEHHS

IIpaBunbHbIA 0TBeT: d) 3aKOH BCEMHPHOTO TSATOTESHUS

Bompoc No4

Kaxoe ycTpoiicTBO ncnonb3yercs AJis U3MEPEHHsI CUJIbI TOKA B 3JIEKTPUYECKON Lieru?
a) AMnepMmerp

b) BosneT™meTp

¢) Ommetp

d) 'anmpBaHOMETD

TIpaBunbHEI OTBET: a) AMniepMeTp




3aKphIThIC BOIPOCHI C HECKOJIBKUMH MPaBUIIbHBIMHU OTBETaAMH

Bompoc Ne5

Kaxkue u3 nepedncieHHbIX (JaKTOPOB BIUSIOT Ha COCTOSHUE BELeCTBa (Ta3000pa3Hoe, )KUAKOE, TBepaoe)?
a) Temmeparypa

b) aBnenue

¢) O6beMm

d) Monstpras macca

¢) Cuita mpuTsHKEHHST MEXK/Ly MOJIEKYJIaMU

f) Xummaecknit cocras

IIpaBusIbHBIE OTBETHL: @, b, €

Bompoc Ne6

Kaxkue npuOops! HCIIONIB3YIOTCS UTS U3MEPEHHS JIICKTPHICCKAX BEIIHIIH?
a) Ammepmerp

b) BosneT™meTp

¢) Tepmometp

d) Manomertp

e) Ommerp

f) bapometp

IIpaBuiIbHBIE OTBETHL: @, b, €

Bormpocsl Ha ycTaHOBJIEHHE MTOCIEJ0BATEIBHOCTH

Bonpoc Ne7

YcTaHOBHTE MPAaBIIIBHYIO TOCIIEI0BATEIBHOCTD ATATIOB JBIDKCHUS Tella, OPOIICHHOIO BEPTUKAIBHO BBEPX.
Teno mocTuraeT MakCMMajbHOU BBICOTHI.

Teno HauMHAeT IBMKEHHE BBEPX.

Temno nBIKETCS BBEPX C 3aMEUICHHEM.

Teno HauMHAeT MajgaTh BHU3.

Teno Bo3BpamaeTcss B UCXOJHYIO TOYUKY.

HpaBI/IHBHaH II0CJIEI0BATENBHOCTE: 2 -3 — 1 54 — 5

DA e~

Bompoc Ne8

YcTaHOBHTE PaBUIIBHYIO OCIIEI0BATEIBHOCTD MIPOLIECCOB, IIPOUCXOAAIINX IIPpU paboTe TpaHchopMaTopa.
MarHuTHbIH IOTOK U3MEHSIETCS.

Bropuunas 00MOTKa TeHEPHPYET AIEKTPUIECKUH TOK.

BropuyHas 0OMOTKa MONTy4aeT NepeMEHHbIH TOK.

Bo BTopuuHoOi#t 0OMoTKe Bo3HMKaeT D/IC.

IlepemeHHEBIH TOK MOJAaeTCA B MEPBUYHYIO OOMOTKY.

HpaBHHLHaﬂ OCIE0BATEIbHOCT: 5 > 1 >4 —2 — 3

N

Bompockl Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

Y CTaHOBHTE COOTBETCTBUE MEXKY PH3MUSCKIMH BEIMIMHAMHE U MX ONPEIACTICHASIMHU.
duznyeckas BeJIMYHMHA Omnpenenenue

a) Umnynec 1) IlpousBeneHne Maccel Ha YCKOpEHHE

b) Cuna 2) BenuuuHa, XapakTepu3ymoomas 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)

Bompoc NelQ

YcTaHOBUTE COOTBETCTBHE MCXKIY Cl)I/ISI/I‘{eCKI/IMI/I BCJIMYMHAMHU U UX €AMHHUIIaMU U3MEPEHU B Memnyﬂapozmoﬁ CHUCTEME €ANHUILL
(CH).

duznyeckas BeJIMYHMHA Enununa uzmepeHus

a) DJIEKTPUUECKUM 3apsin 1) Kynon

b) HanpsokenHocTh anektpudeckoro noyis 2) Hetoton/Kynon
c¢) [ToreHmman AMEKTPHYECKOTO TOJIS 3) Bonbt

d) EmMkocTh KOHIEHCcaTopa 4) dapan

[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

¢) —3)




d) —4)
2 cemecTp
OTKpBITBIE BOIPOCHI

Bonpoc Nel

OOBsicHUTE NPUHIMI pabOTHI IMH3HI U KaK OHA (opMHpyeT n3o0paxeHue npeamera. Kakue mapameTpsl TMH3BI ONPEACIISIOT
KauecTBO U300paKeHUs?

Ortget: JInH3a paboTaeT Ha OCHOBE NPEJOMIICHHUS cBeTa. Korya cBeT mpoXoauT depes JINH3Y, OH H3MEHSET HAlpaBJICHHE CBOETO
pacIpocTpaHeHHs U3-32 PA3HHUIBI CKOPOCTEH CBETa B BO3AyXE M MaTepHale THH3EL. DTO MO3BOJISAET JIMH3E COOMPATh MM PACCEUBATh
Jy4u cBeta, GopMupys nzodpaxenue npeamera. OCHOBHBIMU ITapaMeTpaMu JIMH3BI, ONPEACISIOMINMHI KaueCTBO U300paskeHH s,
ABJISIIOTCS €€ (POKYCHOE PacCTOsIHUE, T0Ka3aTellb IPEIOMIICHHS MaTepuana 1 auaMerp. Uem MeHble pOKyCHOE pacCTOSIHUE, TEM
CHJIbHEE JIMH3a COOMpaeT CBETOBBIC JIydH, co3/1aBas 4€TKoe n3o0paxenue. [lokazaTens MpeIOMIEHHS BIUSAET Ha YTOT OTKIOHEHHS
Jydei, a OONIBIION THaMEeTp yMEHBIIACT HCKAXKEHHS U YBEITNUUBACT IPKOCTH H300PaXEHUs.

Bonpoc Ne2

Onumute Moaens aroma bopa u 00bsICHUTE, KaKUM 00pa3oM OHa OOBSCHSET CHEKTP M3IMydeHUs Bogopoaa. Kakue orpaHnueHus
AMEET 3Ta MOJEIbL?

Otget: Mozens atroMa bopa mpesmnonaraer, 4To 3JeKTPOHBI BPalIalOTCs BOKPYT sA/pa MO CTallMOHAPHBIM OpOMTaM, HaX0AiCh Ha
(hPUKCHUPOBAHHBIX YHEPTETUICCKUX YPOBHSX. [lepexo] 2IeKTPOHOB MEXIY STUMHU YPOBHIMHU COMPOBOXKIACTCS U3ITYICHAEM HITH
MIOTJIONIEHHEM KBAaHTOB CBETA, YaCTOTA KOTOPBIX OMPENEeNAeTCsl pa3HOCTBIO SHEPTUl YpOBHEH. DTa MO/Eb YCIEITHO OOBACHSIET
JIUHEHYATBIN CIEKTP BOJOPO/IA, MPEACKA3bIBAs TOUHBIC YaCTOTHI U3TydaeMbIX (OTOHOB. OHAKO OHA OrpaHHYEHA JIHIIb TPOCTHIMH
aTOMaM¥ U HE YYUTHIBAET KBAHTOBO-MeXaHUUECKUE I (EKTHI, TAKHE KaK CIIMH JICKTPOHA M HEONIPEACTEHHOCTD TIOI0KEHUSI.

3aKpbIThIe BONPOCHI C OJHUM NPABUIILHBIM OTBETOM

Bompoc Ne3

Kaxkas n3 mepedncIieHHBIX JTUH3 00J1aJaeT CIOCOOHOCTRIO COOMPATh MapaJUIeIbHBIC IydH CBETa B OJJHOM TOUKe?
a) PacceuBaronias nmuH3a

b) Cobuparomast THH3a

¢) J1Bosiko-BOTHYTasl IMH3a

d) ITnocko-BorHyTas nuH3a

IIpaBusbHbIii 0TBeT: b) Cobuparomiast T1MH3a

Bompoc Ned

Kaxoit anement Ilepuoaudeckoi cucTeMbl IMEeT HAUMEHBIITHH aTOMHBIIT HOMep?
a) Bomopon

b) 'enwmid

¢) JIutuit

d) Yrnepon

[IpaBunbHbIi 0TBET: a) Bomopox

3aKphIThIC BOMPOCHI C HECKOJIIBKUMU TPABUIIbHBIMHA OTBETAMHU

Bormpoc Ne5

Kakue u3 nepeyrciieHHbIX SBICHUH OTHOCATCS K ONTHYeCKUM 3 dexram?
a) MuaTepdepenis

b) Mucppysms

¢) Pedppakius

d) Pe3onanc

e) ducnepcus

f) Konexkitus

[TpaBuIIBHEIC OTBETHL: 4, C, €

Bonpoc Ne6

Kakne 31meMeHTbI BXOJST B COCTaB sijjpa aToMa?
a) [IpoToHsI

b) Helitpons!

¢) DIIeKTPOHBI

d) [Tosurponsr

€) AHTHUIIPOTOHBI

IIpaBusibHBIE OTBETHL: @, b

BOHpOCBI Ha YCTAaHOBJICHUEC MTOCJICIOBATCIBHOCTH

Bompoc Ne7

YcTaHOBHTE MPABHIIBHYIO ITOCIEI0BATEIIFHOCTD IIPOXOKACHHS CBETa Yepe3 COONPAIOIIYIO JIHH3Y.
1. CBeTOBbIC JIydu CXOIATCS B (POKyce IMOocie MPOXOKIACHUS Uepe3 JINH3Y.

2. [MapasutenbHbIe CBETOBBIC JIy4H IOMAAI0T HA MOBEPXHOCTh JIHH3BL.




3. [Tocne npenoMieHus B TMH3€ CBETOBbIE JIyYH HAUMHAIOT CXOJAUTHCA.
4. Jlydn mepecekaroT I7IaBHYIO ONTHYECKYIO OCb JIMH3BI.
[IpaBuibHas MOCIEAOBATENBHOCTD: 2 — 3 — 4 — 1

Bompoc Ne8

YcTaHOBHTE MPABHIIBHYIO ITOCIECIOBATEIEHOCTD COOBITHIA, MPOMCXOISIINX IIPH PAIHMOAKTUBHOM paciiajie ajub(a-gyacTUIICH.
1. OO0pa3yeTcss HOBBIH 2JI€MEHT ¢ MEHBIIINM aTOMHBIM HOMEPOM.

2. Snpo ucmyckaeT anb(a-uyacTHUILy.

3. Uuciio MpoTOHOB yMEHbIIaeTcs Ha 2.

4. Uuciao HEHTPOHOB yMEHbILAETCA Ha 2.

IIpaBunbHas mocne0BaTeNbHOCT: 2 — 3 — 4 — 1

BOHpOCBI Ha YCTAaHOBJICHUEC COOTBCTCTBHUA

Bompoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXKY ONITUUECKUMU SBIEHHAMH U HX ONUCAHUSIMU.

OnTuyeckoe sSBICHHE Omnmcanne

a) OTpaxkeHue 1) N3rubanue CBETOBBIX JIydel MpH MepexoJie U3 OIHOU CPEeNbl B APYTYIO

b) [Ipenomnenue 2) Bo3Bpaiienue cBETOBOro Jyda 0OpaTHO B cpelly Ipu BCTpeye ¢ TPaHuLel paszena cpen
¢) Judpaxuns 3) Paznokenue Oesloro cBera Ha IL[BETa CIIEKTPa

d) ducnepcus 4) OTKIIOHEHHE CBETOBBIX BOJH IIPH IPOXOXKICHUH Yepe3 Y3KyIO IeNb WIH OTBEPCTHE
IIpaBuIBHOE COOTBETCTBUE:

a) — 2)

b)— 1)

c)—4)

d)—3)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBUE MEXKIy YACTHLIAMH, BXOAALIMMHU B COCTAaB aTOMa, M UX CBOWCTBAMHU.
Yactua CBOWCTBO

a) DIeKTpoH 1) [onoxurensHbIN 3apsia

b) [Ipoton 2) OTpunaTeNnbHBIN 3apsi

¢) Heiirpon 3) HeliTpanbHslii 3apsn

d) [o3urpon 4) Nmeer Maccy, OJIH3KYIO K Macce SJICKTPOHA, HO TOJIOKHTEIBHBIA 3apsi
IIpaBuIbHOE COOTBETCTBUE:

a) — 2)

b) — 1)

c)—3)

d)—4)

OIIK-1: CriocoGeH perarts 3a1a4u npodeccHoHaIbHON IeSITEIbHOCTH Ha OCHOBE HCIIOJIb30BAHUS TEOPETUUCCKUX M TPAKTHIECKHUX
OCHOB €CTECTBEHHBIX M TEXHUYECKHIX HAYK, a TAK)Ke MaTeMaTHIECKOT0 aIapara

1 cemectp

OTKpBITBIE BOIPOCHI

Bonpoc Nel

Omnuimre, Kak MEHsIeTCs IUIOTHOCTH I'a3a MPY U3MEHEHUN TeMIepaTypbl U naBieHus. Kakue ¢pusnueckue cBoiicTBa raza
OIIPEICIISIIOT €r0 MOBEACHHE B 3THX YCIOBHSX?

Ortsert: [Ipn yBenmaeHUN TeMIIEpaTypsl ra3 pacmupseTcs, YT0 MPUBOANT K YMEHBIICHHIO €T0 IIOTHOCTH. 11py MOBBIIIeHNN
JIABIICHUS ra3 COKUMAETC, YBEJIMUMBAs CBOIO INIOTHOCTH. OCHOBHBIE CBOIICTBA r'a3a, KOTOPBIE OIPEENAIOT €ro MOBeICHHUE,
BKJIIOYAIOT CPEAHIOI0 KHHETHUECKYIO SHEPTUIO MOJICKYJI (TeMIIepaTypa) M CHILy MEXMOJIEKYJISIPHOTO B3aUMOJICHCTBYS (JJaBJICHNE).
Bonpoc Ne2

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

Ortset: Hakion kopryca cynHa BHyTpbh HOBOPOTA BbI3BaH AEHCTBHEM LIEHTPOCTPEMHUTEIIBHBIX CUJI, BOSHUKAIOIIUX HPH ABIKCHUN
10 KPUBOJIMHEWHOH TpaekTopuu. Korma cyqHO moBopadnBaeT, HEHTPOCTPEMHUTENbHAS CHIIa TSHET €ro K IIEHTPY ITOBOPOTAa,
3aCTaBIAA KOPILYC HAKIOHATHCA BHYTPh. DTOT HAKJIOH KOMIICHCHPYETCSI CHJIaMU IIJIaBy4eCTH, JeHCTBYIOIIUMH CHU3Y BBEPX,
KOTOPBIE CTPEMSTCS] BEPHYTh CYJHO B BEPTUKAJIBHOE MOJNIOKEHHE. Y CTOHYNBOCTD Cy/IHA 3aBUCUT OT COOTHOLIEHHS STHX CHIL: YeM
CHIIbHEE HAKIIOH, TeM OOJIBIIe BEPOSITHOCTh IIOTEPH YCTOWYNBOCTH. BaXHBIMHU (pakTOpamu, BIUSIOMIMMH Ha YCTOHYHBOCTH,
SBJIAIOTCS BBICOTA IIEHTpa Macc CyJHa, popMa KopIryca U pacipeaeieHue Tpy3a.

3aKphIThIC BONPOCHI C OJTHUM IPABUIIEHBIM OTBETOM

Bompoc Ne3

Kaxkoit 3aK0H OnMCHIBaET 3aBUCUMOCTb CHIIBI YIIPYTOCTH OT Ae(OpMAIUU MPYKHHBI?
a) 3aKOH BCEMHUPHOTO TATOTCHUS

b) 3akon I'yka

¢) 3akon Oma

d) 3akon boitns-Mapuotra




IIpaBunbHeIi oTBeT: b) 3akoH ['yka

Bompoc Ned

Kakoe ycTpoiicTBO peoOpa3yeT MEXaHHIECKYIO SHEPTHIO B dJIEKTPUIECKYIO?
a) J/lunamo-marimnHa

b) Tpauncdopmarop

¢) AKKyMYJISTOp

d) Kongencatop

[IpaBunbHBIi OTBET: a) JlMHAMO-ManIMHa

BaKpLITI)Ie BOIIPOCHI C HECKOJILKUMU ITPABUIIbHBIMU OTBETAMU

Bompoc Ne5

Kaxkue u3 mepeunciieHHBIX CBOMCTB XapaKTepHBI U (heppOMarHUTHBIX MaTepHAIOB?
a) Bricokas 31eKTponpoBOANMOCTD

b) CriocoOHOCTH COXPaHATh OCTATOYHYIO HAMArHUYEHHOCTh

¢) Huskas MaranTHas IPOHHUIIAEMOCTD

d) Hanmuuaue momeHOB

IIpaBusbHbIe OTBETHI: b, d

Bompoc Ne6

Kakue BeTMUMHEI SBIAIOTCS OCHOBHBIMH ITapaMeTPaMH COCTOSIHHUS TePMOANHAMUYCCKOM CHCTEMBI?
a) Temneparypa

b) O6bem

¢) MaccoBas nons

d) lapnenue

e) CKopocTb

IIpaBunbHBIC OTBETHL: a, b, d

BOHpOCLI Ha YCTAHOBJICHHC OCJIEAOBATCIBHOCTH

Bonpoc Ne7

YcTaHOBHTE MPAaBIIIBHYIO TIOCIIEI0BATENBHOCTD CTAANI JBIKCHUS Tela, OPOIICHHOT0 TOPU30HTAIBHO ¢ HEKOTOPOI HadaIbHOI
CKOPOCTEIO.

L. Teno nBuKeTCs paBHOMEPHO BJOJIb TOPHU3OHTAIBHON OCH.

2. Teno HauMHAET ABUTAThLCS MOA ACUCTBUEM CHIIbI TSKECTU.

3. Teno JOCTUIIIO MOBEPXHOCTH 3EMIIH.

4. I'opusoHTanbHOE OBMXKEHUE 3aMEUIAETCSl U3-3a COMPOTUBICHUS BO3IyXa.

IIpaBunbHas nocinenoBarenbHoCcTh: | > 4 — 2 — 3

Bompoc Ne8

VYcraHoBHTE NOCIIEA0BATENBHOCTD JEUCTBUI ITPU U3MEPEHHUH IEKTPUUECKOTO COMTPOTUBIIEHUS PE3UCTOPA METOZOM aMIIEPMETPA U
BOJITMETDA.

1. IToaxmOUYnTh HCTOYHMK IMUTAHUS.

2. V3mepuTh HampsiKeHHE Ha PE3UCTOpe.

3. IonkarounTh PE3UCTOP MOCIEAOBATENBHO C aMIIEPMETPOM U BOJIBTMETPOM.

4. W3meputs culy TOKa B LEMH.

5. Paccunrtate compotuBieHue mo 3akoHy Oma.

[IpaBunbHas nocnenoBaTeNibHOCTh: | >3 —4 —>2 — 5
Bompocsl Ha ycTaHOBJIEHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKIYy PU3MUECKUMH BEIMIMHAME U MX CHMBOJIaMH B MexayHaponHoi cucteme equnutl (CH).
dusnyeckas BeIHYHHA CuMBoOII
a)Cmwia 1)F

b) Pabora 2) W

¢) MomHocTb 3)P

d) DrexTpuyeckuii 3apss 4 Q
[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bormpoc Nel0

VY CTaHOBHTE COOTBETCTBHE MEXIY HDU3MUCCKUMHE SBICHHSAMH U YCTPOHCTBAMH, HCTIOJIB3YIOIIUMH 3TH SBICHHUS.
dusnyeckoe SBICHHUE VYerpoiicTBo

a) DJIEeKTpOMarHuTHas WHAYKLUS 1) Tpanchopmatop




b) ®otordpdext 2) Conmneunas Garapes
¢) Pezonanc 3) LC-xoHTYp

d) TepmoaneKTpHUIECTBO 4) Tepmomapa
IIpaBuabHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

2 cemecTp
OTKpBITBIE BOIIPOCHI

Bompoc Nel

OOBsicHUTE, TOYEeMY OEIIBIiT CBET IPH MPOXOXKICHUH Yepe3 IPH3MY pasjiaraeTcs Ha ClieKTpaiabHbIe IiBeTa. Kakne MprHINIE JIeKaT
B OCHOBE 3TOI0 SIBJICHUSA?

OrtBert: benblii cBeT mpeacTaBiseT cob60il cMech BceX BUANMBIX LIBETOB CIIEKTpa. [Ipu MpoXokIeHUH Yepe3 MPU3My CBET
NPEIOMIIAETCS M3-3a Pa3INYHON CKOPOCTH PACPOCTPAHEHHUS KaXIO0T0 LIBETAa B MaTepualle MPU3MBblL. DTO SIBICHUE U3BECTHO KaK
Jucnepcus cBera. PazinuuHble JUIMHBI BOJIH CBETA NPEIOMIISIOTCS MO Pa3HbIMU YIJIaMU, YTO IPUBOIUT K X Pa3JeICHUIO U
00pa30BaHMIO PaJyTry IBETOB.

Bonpoc Ne2

OmnumuTe Tporece pafHoaKTHBHOTO pachaga U 0OBsICHUTE, KaKHe BUABI PaANOAKTHBHOTO paclajia CymecTByoT. Kakue mpomaykTs
00pa3yroTcs B pe3yinbTaTe KaXa0ro Buja pacnazaa’?

OtBet: PanroakTHBHBIN pacna — 3TO IPOILECC CaMOIIPOU3BOIBHOTO IPEBPAILCHHS HECTAOMIBHBIX SIJIEP B CTAOMIIBHBIC ITyTEM
BBIOpOCA HIIEMEHTAPHBIX YAaCTHI] HIM TaMMa-u3IydeHus. CyIecTBYIOT TPH OCHOBHBIX THIIA PaIHOAKTHBHOTO pacnajia: anbda-
pacman, 6era-pacmaj U raMMa-u3irydeHue. Anbda-pacnan IPUBOIUT K 0OPa30BAHUIO HOBOTO 3JIEMEHTA C MEHBIITHM aTOMHBIM
YHCIIOM M yMEHBLICHHEM YHcia HeHTpoHOB. bera-pacnay Bkitodaet TpaHchopMaLiio HEHTPOHa B IPOTOH WIIM POTOHA B HEHTPOH
C BBIJICTICHHEM TIO3UTPOHA MITH AJIEKTPOHA COOTBETCTBEHHO. ['aMMa-H3ITydeHre — 3TO BBIICIICHHUE SHEPTUH B BHJC (POTOHOB
BBICOKOM 3HEpruu 0e3 N3MEHEHHs COCTaBa Afpa.

3aKpLITLIe BOITPOCHI C OAHUM IIPaBUJIBHBIM OTBETOM

Bompoc Ne3

Kakoii 13 nepeyrciIeHHbIX IEMEHTOB 00J1a]aeT HanOOJIbIICH aTOMHOM Maccoi?
a) Bonopon

b) Ienwmid

¢) Yraepon

d) XKeneso

IIpaBumsHENi oTBeT: d) XKeneszo

Bompoc Ned

Kaxoit mprbop rcnonb3yeTces st HaOIFoAeHHS 32 TOBEACHHEM MUKPOUYACTHII, TAKUX KaK JIEKTPOHBI?
a) Mukpockon

b) Huknotpon

¢) DIIEKTPOHHBIN MHUKPOCKOT

d) Pagmonokarop

[IpaBUIBHBINA OTBET: ¢) DIEKTPOHHBIN MUKPOCKOII

3aKpBITBIC BOITPOCHI C HECKOJIbKMMU MTPABUJIbHBIMU OTBECTAMHU

Bompoc Ne5

Kaxwue 13 mepedncaeHHbIX YCTPOHCTB UCTIONB3YIOT IIPHHIIUITEI ONITHKA?
a) JIazepsr

b) Pamaper

¢) Teneckorbl

d) ®oroanmapat

IIpaBusbHBIE OTBETHL: 2, C, d

Bompoc Ne6

Kaxwe u3 mepeuncieHHbIX YaCTHI] yIaCTBYIOT B SIIEPHBIX PEaKIusax?
a) DIeKTpOHBI

b) ITpoToHbI

c¢) Heiitponsl

d) ITosurponsr

IIpaBusibHbBIE OTBETHL: b, C




BOHpOCLI Ha YCTAaHOBJICHUEC ITOCJICA0BATCIbHOCTH

Bomnpoc Ne7

YcraHOBHUTE MPaBUIIBHYIO MOCIIEOBATENBHOCTE COOBITHIH PH 00pa30BaHUM PaJly>KHOTO CHIEKTpa:
1. Benblit cBeT nomnazaer Ha MOBEPXHOCTH BOJIBI.

2. CBeT npenoMiIsieTcs U OTPakacTcs BHYTPH KaIUId BOABIL.

3. CBeT BBIXOIUT U3 KAIUIM U Pa3/laracTcs Ha OTAEIbHBIC I[BETA.

4. YesioBeK BUIUT Pajyry.

ITpaBunbHas nocnenoBarenbHOCTh: 1| -2 — 3 — 4

Bompoc Ne8

YcTaHOBHTE NOCIEA0BATENBHOCTD TAIOB SIEPHOTO JEICHHUS:
1. BrIcBOOOXKICHNE YHEPIHH.

2. 3axBaT HEHTPOHA SIPOM.

3. Pacnian siipa Ha aBe 4acTu.

4. O0pa3oBaHHe HOBBIX HEHTPOHOB.

IIpaBunbHas mocnea0BaTeNbHOCTh: 2 — 3 — 4 — 1

BOHpOCBI Ha YCTAaHOBJICHUEC COOTBCTCTBHUA

Bompoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXKIY BUAAMH PAIMOAKTUBHOTO PACIaa i 00Pa3yrOIMMHUCS YaCTHIIAMU:
Bun pacnaga OO6pa3yromyecs: 9acTHIIbI

a) Anbda-pacnan 1) ITosutpon

b) bera-pacnag 2) Anbpa-uactuna

¢) l'amma-uznyuenue 3) DnexTpoH

d) Bera-muttoc-pacman 4) I'amma-dotoH

IIpaBuIBHOE COOTBETCTBUE:

a) — 2)

b) — 3)

c)—4)

d—1)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEX Y (PU3MUECKUMU SABICHHSAMH U IPUMEPAMHU HX UCIIOIb30BaHMUS:
duznveckoe sBICHHE [Ipumep ucnonp30BaHMs

a) dudpaxmus ceera 1) CD/DVD-mpourpsiarens

b) SAnepusiit cuate3 2) ComnHie

¢) PannoakTuBHBIA pacnan 3) AToMHas 3JeKTPOCTaHLIUS
d) ®ayopecuennus  4) JIIOMHHECHCHTHBIC JIAMITBI
IIpaBuIbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

6.4. Mertoauueckue MaTepuaJibl, onpeae/sonue npoueaypbl OeHUBaHUusA

Metoauka OLIEHKHU 3K3aMeHa 110 AUCLUIIINHE

TeopeTuueckas 4acTh 3K3aMeHa M0 JUCHUIIINHE IPeACTaBIseT coO00i KOMITIEKC BOIPOCOB Ha YCBOGHHE IPOICHHOr0 MaTepHuania -
TEPMHHBI, ONPEIEIICHNUS, 3aKOHBI.

B pamkax TeopeTHuecKoi YacTH 00yJaroImuics, U KaKA0T0 3a1aHus, (GOpMyIHpYeT PABIIIBHEIEC C €T0 TOYKH 3PSHUS OTBETHL.
3agaHue CUNTACTCS BHINIOJHEHHBIM B TOM CIIydae, €CIIU JaHbI BEpHBIC OTBETHI Ha BOIIPOCHL. B MpoTUBHOM citydae 3amaHue
CUUTAETCS HEBBIIOIHEHHBIM.

IIpakTHyeckas 4acTh 3K3aMeHa 10 JUCLUIUIMHE [IPEACTABIISIET 3a1a4ll, HAllPaBJICHHbIE Ha BBISIBICHHE BO3MOXKHOCTU MPAKTHUECKOTO
IIPUMEHEHUS. KOHKPETHOIO TEOPETUUECKOr0 pas3iena.

OK3aMeH BBICTABIISIETCS C YUETOM PE3yNbTaTOB BBIIIOJIHEHUS TEOPETHYECKOH U MPAaKTUYECKOH yacTeil B COOTBETCTBUH C
NPUBEJEHHBIMH HUXKE TPEOOBAHUAMH.

5 (oTIM4HO) >85 Bce 3amanus BHIMONHEHB! B COOTBETCTBUH € TPEOOBAHUSAMH, B MOJHOM 00beMe U 0e3 omHOoK.

4 (xopor1io) 75+84 Bce 3amaHus BBIMONHEHBI B COOTBETCTBHH C TPEOOBaHUAMH, B 00BEME JOCTATOYHOM [T OOIIEro
(hYyHKITMOHUPOBAHUS CHCTEMBI HJIH BBITTOJTHEHO JIBA 3a/IaHKsI B COOTBETCTBUH C TPEOOBAaHHUSIMH, B TIOJHOM 00BbeMe U Oe3 ONIHOOK.

3 (YHOBIETBOPUTEIHHO) 50+74 BrimonHeHo He MeHee ABYX 3aJaHWil B COOTBETCTBHU C TPeOOBaHUSIMH, B 00BeMe
JIOCTATOYHOM JJIs1 001Eero PyHKIMOHUPOBAHUS CUCTEMBI

2 (HeYIOBJIECTBOPUTEIIHHO) <50 BeimmosHeHO MeHee BYX 3aJaHHil B COOTBETCTBHHU C TPEOOBaHUSAMH, B 00BEMe

JOCTaTOYHOM JUIA 00IIeTo (hYHKIIMOHHPOBAHUS CHCTEMBI
HToroBblii 6ami 3a 3x3aMeH BBICTABIIACTCS 110 OLIEHKE Xy/IIel JacTu. B CIOpHBIX cioydasx IpenoaaBaTenb BIPABe 3aaBaTh
YTOUHSIIOIINE BOIIPOCHI M aBATh AONOJIHUTEIIBHBIC IPAKTUUECKUE 3a/[aHUS.




MeroHKa OLCHKH 3a4eTa IO IUCIUIUINHE

3a4eT Mo AMCIUILTNHE BBICTABISACTCS IO PE3yJIbTaTaM CUCTEMATHUECKON paOOThI CTYJCHTA B TEUCHHE CEMECTpA.

MeTtoanka omeHKH J1abopaTOPHBIX PaboT

CTyIeHT TOJDKSH BBIIOIHUTD M 3aIUTUTh BCE JTa0OpaTOPHBIC PadOTHI, IPEIyCMOTPEHHBIC IPOrPaMMON TUCIUILIHHBL.
JlabopaTopHast paboTa CUMTACTCS 3alIMIICHHON IPH YCIIOBUH YAOBICTBOPHTEIFHBIX OTBETOB Ha HEe MeHee 85% BceX KOHTPOIBHBIX
BOIIPOCOB, TIPUBEICHHBIX B KOHIIE KKI0H paboThI B TaOOPATOPHOM MPAKTHKYME, & TAKXKE BHIMOTHEHHS TECTOBBIX 33/IaHUH IO TEME
paboThI HAa YCMOTpEHHUE MPEToaaBaTeNei.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

7.1 PexoMeHayemMasi TUTepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTEIU

3arnaBue W3narenscTBO, TOI

JI1.1 |Tpodumona Tancus Kypc ¢usnku: yae6. mocodue 11 HHKEHEp.-TeXH. CIEIl. By30B Mocksa: Axagemus, 2010

HBanoBHa

JI1.2 | Buxkynos C. B., ®usnka: cCOOPHUK 3a7a4 Hosocubupck: CI'YBT,

Curumos B. 1.,
Tpeiakuna E. T.

2017

JI1.3 | C.B. Bukymnos, B.I. Odusnka: yued. mocodue Hosocubupck: CI'YBT,

Curumos, E.T.
Tpsiakuna, A.C.
SpocnaBuesa

2017

JI1.4 |Huxurenko AHatommii |JlaGopaToOpHBIH IPAKTHKYM IO MOJNEKYISIPHON (HU3HKE: IPAKTHKYM Hosocubupck: CI'YBT,

I'eopruesny, SxoBnes
Bragumup
Huxomaesuu,
CurumoB Buagucias
MBanoBuy, TpeiHKHHA
Enena TpanuesHa,
IIporononosa Huna
ITaBnoBHa, I'oyioBaHOB
Muxaun Hukonaesnu

2019

JI1.5 | Hukutenko AHaTtonuii |JIabopaTopHBIN MPAKTHKYM MO MEXaHUKE HoBocubupck: CI'YBT,

I'eopruesny, SIxoBnes
Bnagumup
Huxonaesuu,
CurumoB Bnanucias
WBanosuy, TpeiHKuHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBmoBHa, ["'onoBaHoOB
Muxaun HukomnaeBuu

2018

JI1.6 | Curumos Bnanucna | OnTuka. @usnka aToma: 1a00paTOPHBINA NPAKTUKYM 1O QU3HKe Hosocubupck: CI'YBT,

HNBanoBuy,
IIporononosa Huna
IlaBnoBHa

2016

7.1.2. Jlono/IHUTe/ILHAS TUTEpPATypa

ABTOpBI, COCTaBUTEIU

3ariaBue W3narenscTBO, TOI

JI2.1 | Opnos Tpaauit JlabopaTopHBIi MPAaKTUKYM O (pr3nke. DNEeKTPHIECTBO, MATHETU3M Hosocubupck: HI'ABT,

Bacunbesuu,
CuHok0oB Muxaui
IlerpoBuu

2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIIMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBaHue

Jlabopatopusi onTHKH W (HUBHUKU
aToMa - ydeOHasl ayAuTOpHS s
MIPOBEIEHHS 1a00paTOPHBIX
3aHATHHA

AynuropHast nocka; Komrmuiekt yueOHoi Mebenm; JlaGopatopHble ycraHoBku: OrmpeneiieHue
TJIaBHOTO (POKYCHOTO paccTOsHHA JTHH3BL, OnpeneneHue Mmokas3aTels IPeOMICHHS XHIKOCTEH ¢
moMouiplo  peppakromerpa A06e; OmnpenencHue [UIMHBI BOJNHBI  Jlazepa INPH  MOMOIIA
JIH(I)paKHHOHHOﬁ PCUICTKH, OHpe}ICJ’[GHI/Ie KOHICHTpAIUKU CaxapHbIX pPACTBOPOB C IIOMOIIBIO
caxapumetpa, 2 mT.; OmpeneneHue TeMrepaTypbl packan€HHoro Tena; MccnemoBanue
JIMHEWYaToro CIeKTpa BOAOPOa U ONpeieieHus MOCTOsIHHOM Punbepra

Vuebnas aAyIUTOPHS IS
TIPOBEICHHSI 3aHATHN
JIEKIIMOHHOTO THIIA

AynutopHas nocka; Kommuexkr yueOHoN mebenn; MynbTuMenuiiHoe o0OpygoBaHUE: MPOEKTOP
(cranmonapHsIif), skpaH (crarmonapHsIii), [IK (meperocHoit)




JlaGopaTtopuss ~ MEXaHUKH |
ANIEKTPHYECTBA - y4aeOHas
ayIUTOPHsL s MIPOBEACHUS

a00PaTOPHBIX 3aHATHIA

AymutopHas nocka; Kowmmiuekr ydeOHON wmebenn; JlaGopaTopHble CTCHIBI: YHHBEpPCAIBHBIN
CTeHJ «3aKOHBI TOCTOSHHOTO TOKa», 6 mr.; JlabopaTopHas ycraHoBka: OmnpeneneHue
TOPU3OHTAIBHON COCTABNIAIOMIEH MarHUTHOro mois 3emid, 4 mr. OmnpeaeneHHe YCKOPEHHS
CHITBI TSDKECTH M0 croco0y beccens, 6 mr.; Mastauk O6epoOeka, 2 mt.; MaxoBoe Kojieco, 4 IiT.;
Ompenenenne  ckopocTd  3Byka; OrmperneneHue  OTHOWICHWS — TEIDIOEMKOCTEHW, 2  IT.;
JlabopaTopHOoe oOopynoBanue: Habop 31eKTpom3MepHUTENbHBIX mpubopoB, 2 mrT.; Habop
000pyIOBaHUS ISl BEIYMCIICHUSI IOTPELIIHOCTEH H3MEPEHHIA, 6 MIT.

ITomemenne s | Kommaekr  ydebno#t wmebenn; I[IK — 10 mT., mnogkiroueHHbIX K cetd  "HuTepHer' w
CaMOCTOSITEIHLHOM paboThI | 00eCIeUnBaIOIUX ~ JOCTYIl B OJJCKTPOHHYI0  HH()OPMAIIMOHHO-00pa30BaTeNbHYIO  Cpeay
00yJaronIxcs YHuBepcHUTeTA.

YuebHas ayJUTOpHs Juist | AynuropHas 1ocka; KoMmuiekT yae6HoM Mebenn

MIPOBEICHHSI 3aHATHN

MPAKTUYCCKUX 3aHATUH




