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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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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

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

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

21

TpedoBanus K NpeIBapPUTEIBHOI MOATOTOBKE 00Y4AOIIET0Cs:

2.2

JuCHMIUINHBI ¥ MPAKTHKH, ISl KOTOPBIX 0CBOEHHE TAHHOM TUCHUILINHBI (MOXY/Is1) HEOGX0IUMO KaK
npeiIecTBYIOIIee:

221

CynoBoe 311eKTpoo0OpyI0BaHUE U OCHOBBI AJIEKTPOTEXHUKH

222

Texangeckas pusnka

223

JKon0rus

224

OCHOBBI HAYYHBIX UCCIIETOBAHUN

225

TexHoMOrMYecKas (HpOGKTHO—TCXHOHOFH‘IGCKEIH) IpaKTUKa

226

TeopeTrnueckast MexaHUKa

3. KOMIIETEHIIMA OBYYAIOIIEI'OCSA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUSA TUCIIUITJINHBI

(MOJYJIS)

OIIK-1: Cnioco0eH UCNO0JIb30BATh OCHOBHBIE 32AKOHBI €CTECTBEHHO-HAYYHBIX TUCHHUILINH B IPodeccHoHATbHOMT
ACATECJIbHOCTU, IPUMEHATHb METOAbI MATEMATHYECKOI'0 aHAJIU3a U MOAC/IUPOBAHUA, TEOPETUYECKOI0 U
IKCHEPUMEHTAIBHOI0 HCCIeT0BAHUS

OIIK-1.1: IIpuMeHsIeT OCHOBHBIE 3aKOHBI €CTECTBCHHO-HAYYHBIX IUCIUILUINH B IPO(HECCHOHATBHON IESTENbHOCTH

B pesyibTate 0cBOCHMSI AMCHUIIIMHBI 00y4AIOLIUICS 10JKEH

3.1|3nats:
3.1.1 | - pu3uvecKre OCHOBBI MEXaHHKH;
3.1.2 | - oOCHOBHBIE OHATHS, 3AKOHBI U MOZETH MEXaHUKH, JIEKTPUYECTBA U MarHeTU3Ma, KoJeOaHU U BOJIH, KBAHTOBOM
(bU3UKH, MOJICKYISIPHOM DU3UKH U TEPMOIMHAMUKH, ONITHKH, AaTOMHOH U SICPHON (DH3HUKH;
3.1.3 |- MeTOOBI TEOPETHYECKOTO H AKCIIEPUMEHTAIBHOTO HCCIICIOBaHUS B (PU3HKeE.
3.2 | YmeTh:
3.2.1 | ucronp30BaTh GU3NUECKUE 3aKOHBI TIPU aHAIN3€E U pelleHHH mpo0ieM NpodecCHOHATBHON A TENEHOCTH
3.3 | Baagerb:
3.3.1 | MeToamu IIpoBeieHUs (PU3HMIECKUX H3MEPEHUH, METOJaMU KOPPEKTHOW OIEHKH IMOTPEUTHOCTEH TP MPOBEIACHUH
(U3HIECKOr0 3KCIEPIMEHTA.
4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJIS)
Bun HaunMeHoBaHMe pa3e10B M TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jluteparypa | IlpIlo
3aHATUSA / Kype AroT
Pasnen | Pasmen 1. OcHOBBI MEXaHHUKH
Jlex Kunemaruxka /Jlex/ 1 4 JI1.1J11.4
Cp Kunemaruka nocTynaTenpHOrO U BpalaTelbHOIO JBUKEHUS 1 8 1.4
MaTepralbHOI TOYKH U TBepaoro Tena. /Cp/
JIa6 OCHOBBI METOJIOB 00PabOTKH PE3yJIbTATOB U3MEPEHUH HU3NIECKUX 1 2 JI1.4JI1.6
BenmunH. Ompe/eneHue IUIOTHOCTH TeJl MPaBUiIbHOM Gopmbl. /J1ab/
Jlex Junamuka /Jlex/ 1 4 JI1.1J11.4
JIa6 OnpeneneHne YCKOPEHUS CHIIBI TSHKECTH 110 crtoco0y beccenst. 1 4 JI1.4 J11.6
OmnpeneneHrne MOMEHTA HHEPLIUU MaXxOBOTO KOJIeca TMHAMUIECKUM
MeTOJIOM. M3yueHne OCHOBHOT'O 3aKOHa JMHAMHUKH BpalaTeIbHOro
JIBIDKEHISI ¢ TIOMONIbI0 MasiTHuka O6epOexa. /J1ab/
Cp JluHaMuKa oCcTynaTeabHOro IBMKeHUs Tel. OCHOBHBIE TEOPEMBI U 1 8 JI1.4
3aKOHBI. JIMHaMUKa BpalaTeIbHOTO ABMKECHUS TBepAoro Tena. Pabora u
9Heprus B mexanuke. /Cp/
Jlex MexaHuueckue KonebaHus U BOJIHbI /JIex/ 1 2 JI1.1J11.4




Cp Tl'apmonnueckue konebanus. 3aTyxaromue konebanus. ClioxeHune 8 JI1.4 J11.6
konebanuii /Cp/
Paznen | Pazmen 2. OcHOBBI MOJIEeKY/ISIpHOI (U3UKHU
Jlex MonekynsapHO-KHHeTHUeCKas Teopust /JIex/ 4 JIT.1J11.4
Cp MounekynspHo-kuHeTn4eckas Teopuss OCHOBHOE ypaBHEHHUE 6 JI1.4
MOJIEKYJISIPHO-KUHETUIECKOW TEOPHU HIICATLHOTO Ta3a. DIIEMEHTHI
craructuku MaxkcBesuia u bonbimana. /Cp/
Jlex OcHOBBI TEpMOAMHAMUKH /JIex/ 4 JI1.1J11.4
JIa6 H3MepeHue IUTHBI 3BYKOBOW BOJHBL,CKOPOCTH 3BYKa M KO PHIINEHTa 2 JI1.4 JI1.5
Ilyaccona mo (a30BbIM cooTHOIIeHUSM. OnpeiesieHne OTHOLICHUS
YIIEeNbHBIX TEIUIOEMKOCTEH BO3/yXa, HU3MEPEHHBIX MPH IMOCTOSHHOM
JIABIICHUH U TIOCTOSTHHOM 00BbeMe MetonoM Kiemana u Jlesopma /J1a6/
Cp OCHOBBI TEpMOIMHAMUKH. AHAIIU3 IEPBOTO U BTOPOTO Hayall 6 JI1.4
TepMoauHaMuKu. TernoBsie MammHbl /Cp/
Pazgen | Pa3zpes 3. DiekTpoMarseTusm
Jlex Onextpocraruka /Jlex/ 2 JI1.1J11.4
J1ab HccnenoBanue snekTpocTaTUUYECKOTo moiist. OnpeneneHine eMKOCTH 2 JI1.4J12.1
KOH/ICHCATOPOB METOZIOM OAITMCTHYECKOTO0 rajbBaHoMeTpa /J1ad/
Cp OnekTpocraTuyueckoe nosie. HanpsokeHHocTh 1 noteHman. [puHnun 8 JI1.4
cynepnosuiun. [Ipumenenune Teopemsl ['aycca st pacyera
AIEKTPUUYECKHX TOJIEH. DIEKTPOEMKOCTb YEAUHEHHOTO MTPOBOJHHUKA U
MJIOCKOTO KOHIEHCAaTOopa. DHEPTrHsl AJIeKTpocTaTuaeckoro moJs /Cp/
Jlex DnektpoauHamuka /JIek/ 2 JI1.1J11.4
JIab M3mepeHune CONpOTUBIICHUS U OTIPEICTICHHUE YIEIBHOTO COMTPOTUBIICHUS 2 JI1.4J12.1
npoBoxHUKA. /J1ab/
Cp OnekrpoauHamuka. [Toctosunsbiii Tok. 3akonsl OMa. K.II./I. ncrounuka 6 JI1.4
noctostHaoro Toka /Cp/
Jlex Marnutoctatuka. MaruutHas HHIyKius /Jlex/ 6 JI1.1J11.4
Cp MarnauTtocTaTika. MarautHoe mojie. 3akoHsl Ammnepa, buo — Caapa — 6 1.4
Jlarutaca u monHoro Toka. Cuna Jlopenna. /I[BuxeHue 3apskKeHHbBIX
4acTuI] B MarHuTHOM ToJie /Cp/
Jla6 Omnpenenenne rOpU30HTAILHON COCTABIISAIONICH HAMIPSHKEHHCOTH 2 JI1.4
MarHuTHOro mosist 3emuu. /J1ab/
Cp Marnutnas unaykuus. Teopus Makcenia. SIBjaeHHe 31€eKTpOMarHuTHOM 8 JI1.4
uHayknud. CamouHayKius. MTHAYKTHBHOCTh. DKCTPATOKU 3aMbIKaHUS U
Ppa3MBIKaHUS dJICKTpHUUecKoi ienr. KoebaTenbHbIi KOHTYD.
OnextpoMarHuTHsle kosebanus /Cp/
HKP KonTponsHas pabota 1 /UKP/ 2 1.4
Pasnen | Paszmen 4. Onruka
Jlex ®dusnyeckas ontuka /JIex/ 6 JI1.1 JI1.4
Cp ®uznyeckas ontuka OCHOBHbBIE 3aKOHBI T€OMETPUYECKON ONTHKH. 20 JI1.4
Wnrtepdepenunus u nudpaxius ceeta. [Tonspusanus ceera /Cp/
Jlab Onpexenenue ri1aBHOro (POKYCHOro paccTosiHUs TuH3. Onpenenenne 10 JI1.2J11.4
MoKa3aTeseH MPeIoMIICHHS XKHUIKOCTEH ¢ TOMOIIBIO pedpakToMeTpa
A606e. OmpeneneHre JITUHBI BOJHBI U3TY4SHHS JTa3epa MIPH MOMOIIH
qudpaknuoHHON pemeTku. /J1ab/
Jlex KsanroBas onrtuka /Jlek/ 6 JI1.1J11.4
Cp KBanToBas onrtuka 3aKOHBI TEIIOBOTO U3IydeHHs U potoaddexra /Cp/ 16 1.4
JIab OmnpeneneHue TeMnepaTypbl PaCKaJIeHHOTO TeJla ONTHIECKUM 4 JI1.2 J11.4
meronoMm. /JIa6/
HKP Konrtponbhas padota 2 /UKP/ 2 J1.4
Paznen | Pa3znmen 5. ATomuas u sizepHasi pu3uKa
Jlex Crpoenue aroma /JIex/ 2 JI1.1J11.4
Cp Crpoenue aroma KBaHTOBas mpupo/ia cBETa U BOJIHOBBIE CBOMCTBA 16 1.4
qactui /Cp/
JIa6 I'pagynpoBka MOHOXpOMATOpA IO CIIEKTPY UCITYCKAHUSI aTOMOB PTYTH. 4 JI1.4 JI1.5
HccnenoBanne CieKTpOB UCITyCKaHUSI BOJOPOJIA M OTIPEISIICHUE
noctostHHoM Punoepra /J1a6/
Jlex SnepHas pusuka /Jex/ 4 J1.1J11.4




Cp SAnepnas ¢u3nuxa 3aKoH paJH0aKTUBHOTO pachaia. SlnepHsie 2 16 JI1.4 J11.5 0
peakuun /Cp/

HKP Kontposnbhas padota 3 /UKP/ 2 2 JI1.1 J11.3 0
1.4

5. COJAEPKAHME JUCLUIIIMHBI (MOAYJIST)

Paznen 1. OcHOBBI MEXaHUKH

Tema 1.1. Kunematuka

OneMeHTH KUHeMaTHKU. Mozenu B MmexaHuke. Cuctema otcueta. IlocTynarensHoe ABMKEHUE TBEPAOTO Tena. TpaeKkTopus, AI1Ha
MyTH, BEKTOp NepemenieHus. CKOpoCTh M YCKOPEHHE TOYKH Kak MPOU3BOIHBIE pajinyca-BeKTopa 1Mo BpeMeHu. HopmanbsHoe 1
TaHTeHIMaJIbHOE yeKopeHus. Kitaccudukanus BUIOB JBIKEHHS.

Tewma 1.2. lunamuka

Tpu 3axona nuHamuku HetotoHa. [ToHATHS Macchl U CHITbl. Bubl cuil B MEXaHMKe: TPEHUs, YIPYTOCTH U TAroTeHHs. MIMIyibe Tena.
Nmmnynse crnbl. BHeNIHNE 1 BHYTPEHHNE CHIIBL. 3aKOH COXPAHEHUS HMITYJIbCa MEXaHU9IeCKO# cucteMsbl. LleHTp Macc (1IeHTp
WHEPIIH) MEXaHUIECKON CUCTEMBI U 3aKOH €T0 JBIKEHHUS.

Pabora nocTostHHOM M epeMeHHON CHITBL. BoipaskeHue paboThl CHUIIBI Yepe3 KPUBOJIUHEHHBIA HHTErpall. MOIIHOCTh. DHEPTUs KaKk
YHUBEpCAJIbHAS Mepa PA3TUIHBIX (OpM JBHKECHUS U B3auMoJieicTBUs. KnHeTH4eckas S3HEpPrusi MEXaHUIEeCKOW CUCTEMBL. 3aKOH
COXpaHEeHHsI MEXaHHYECKOH SHEPTHH U €T0 CBSI3b C OMTHOPOJHOCTBIO BpeMeHH. Y 1ap aOCONIIOTHO YIPYTUX U HEYIIPYTUX Tell.
MoOMEHT HHEPIMU TBEPAOTO TeIa OTHOCUTENBHO ocHu. [Ipumeps! ero Beruncienus. Teopema LlTeitnepa. MomeHT cunbl. OcHOBHOE
ypaBHEHUE JUHAMUKHU BpaILATeNbHOTO IBUKEHUS TBEPJOTO Tejla OTHOCUTENBHO HEMOABUKHOM OCH. 3aKOH COXPaHEHHsI MOMEHTa
HMITYJIbCA U €T0 CBSI3b C M30TPOIHOCTHIO MPOCTPAHCTBA.

3aKoH BCeMUpPHOTO TAroTeHus. [loTeHIManbpHas SHEPrisl MaTepUATEHON TOUYKH BO BHEIITHEM CHIJIOBOM IIOJIE M €€ CBS3b C CHIIOH,
JefcTByIOIIEeH Ha MaTepHaIbHYIO TOUKY. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPIUHU U €0 CBA3b C OJHOPOIHOCTHIO BPEMEHH.
JlaBneHue B )KUAKOCTH U rasze. Eqununs! usmepenus aasieHus. 3akonsl [lackans u Apxumena. TeueHne uaeanbHON XKUIKOCTH.
YpaBHeHue Hepa3pbIBHOCTU. Y paBHeHHE bepHysum u cneactsus us Hero. Teuenue Bs3koi xxuakocta. @opmynsl HetoToHa 1
Croxca. KoaddpunueHT BI3KOCTH U METOMBI €r0 ONpeAeTIeHHUS.

Tema 1.3. Mexanudeckue KojeOaHus ¥ BOJIHbI

IapmoHmueckue KoeOaHus 1 uX XapakTepuctuku. JuddepeHnnanibaoe ypaBHeHHE TApMOHHYESCKHX KojieOanuid. [IpyKnHHBIH,
(u3mueckuil 1 MaTeMaTHIECKUI MasTHIKYA. DHEPrHs TapMOHIYEeCKUX Konebanuil. CliokeHne rapMOHNIECKIX KOJIeOaHui OTHOTO
HafpaBlIeHHUs U OJJMHAKOBOM yacToThl. buenue.

CroxeHHs B3aUMHO MTEPIICHINKYISIPHBIX Koebanuid. ®urypsl JInccaxy. 3aTyxaronye 1 BEIHYK/ICHHEIE KoixeOanus. PesoHaHC.
BonHoBBIE TIporiecchl. Mexanu3m 00pa3oBaHus MEXaHHUECKUX BOJH B YIIPYToit cpefe. [IpononsHble 1 ONEpEeTHbIC BOTHEI.
YpaBHEHHE TIIOCKOH Oeryieil BOTHbL. JTMHA BOJHBI H BOJTHOBOE YUCIIO.

Paznen 2. OCHOBBI MOJIEKYIPHOH (DU3UKH

Tema 2.1. MonekyasipHO-KMUHETHYECKAs] TEOPUS

OnbITHBIE 3aKOHBI UICANBHBIX ra3oB. YpaBHeHue Knaneiipona-Menneneesa. OcnoBHoe ypaBuenue MKT uzaeanbHbIX razos.
CpenHsis KHHETHYECKas SHEPTUsI MOJICKYI. MOJIeKyIsIpHO-KHHETHIECKOE TOJIKOBAHHE a0COTIOTHON TeMIIEpaTypBbI.

DeMeHTHI cTaTUCTHYeCKOH (pu3nku. 3akoH MakcBema JIs pacipeieseHHs. MOJICKYIT HCaTbHOTO ra3a Mo CKOPOCTSIM.
Bapomerpuueckas dopmyna. 3akoH bonbpliMana 11 pacnpeeeHus 9acTHI] BO BHEIITHEM NTOTEHIMAIBHOM Hone. CpegHee 4uciao
CTOJIKHOBEHUI ¥ CpeIIHSAS JUTMHA CBOOOJHOTO MTPoOEra MoJIeKyIl.

OmnsitHOe 0o60ocHOBarMe MKT. /Tuddy3ust, TeIronpoBoAHOCTS U BHYTpeHHee TpeHue. 3akoHbl Puka, dypre n HeroToHa.

Tema 2.2. Tepmoaunamuka

Buytpennss sHeprus. Hucno creneneit cBo60AbI MOIEKyI. 3aKOH PaBHOMEPHOT'O PacHpeieNleHNsl SJHEPTUH MO CTENEHSIM CBOOOIBL.
ITepBoe Hauano TepmMonuHaMHUKH. PaboTa rasa npu u3MeHeHUH ero o0beMa. TeroeMKocTh MakpocucTeMbl. MosipHast
TETJIOEMKOCTh. 3aBUCHMOCTB TEIUIOEMKOCTH HICATFHOTO Ta3a OT BI/IA Mporiecca. [IpuMeneHne mepBoro Hagaiga TePMOIMHAMUKH K
usomnpoueccam. AnuabartHslil mpouecc. YpasHenue Ilyaccona.

Kpyrossie nporeccel. O6paTumble 1 HeoOpaTtuMsble mpouecchl. ukin KapHo n ero k... 1uis naeanbsHoro rasa. Bropoe Hagano
TepMoarHAMUKH. [loHATHE 00 SHTpONHNH, €€ CTATHCTHYECKOE TOJKOBAHHE.

Cutel ¥ OTEHIIMATBHAS SHEPT U MEXKMOJICKYIIIPHOTO B3anMOAEHCTBUS. D PEKTUBHBIN uaMeTp MOJIeKyl. Y paBHeHHne Ban-nep-
Baanbca. dazossle nepexonst 1 u 2 pona. Kputnueckoe coctosinue. Tpoiinas Touka. OcoO€HHOCTH TBEPAOTO U KUIAKOTO COCTOSHUIMA
BemecTBa. [ToBepxHocTHOE HaTskeHUe. CMadrBaHue. KanunisapHele siBICHUS.

Paznen 3. DnexTpomMaraeTusm

Tema 3.1. DnexTpocTaTuka

3akon Kymona. HanpsnkeHHOCTE M CHIIOBBIE JIMHUH HAPSHDKEHHOCTH 3JICKTPUYECKOTO 1ois. [IpHHINIT Cymiepo3nm
aeKkTpuueckux nonei. [IpuMep pacuera HaNpsKEHHOCTH 0TS, CO3/1aBAEMOM cucTeMoi 3apsoB. II0TOK BekTopa HaIpsSKEHHOCTU
anekrpuueckoro noist. Teopema Octporpanckoro-Iaycca

PaGota cui a1eKTpruuecKoro noJjs o nepeMeleHuo 3apsaa. Lupkynsanus Bekropa HanpskeHHOCTU. [loTeHIanbpHbIi XxapakTep
AIIEKTPOCTATHUECKOTO T, [IoTeHITHAT AIIeKTPHYECKOTO MO, DKBUIIOTCHITHATIBHBIC TOBEPXHOCTH. CBS3b MOTCHIIHATIA C
HANPSHKEHHOCTBIO MOJIS. DIEKTPUIECKOE MOJIe B JUIIEKTPUKaX. TUIBI IUAIEKTPUKOB. Bupl monspuzanuu. Bektop nonsipuzanuu.
ITpoBOOHMKHM B 3JIEKTPOCTATHYECKOM IOJIE. DIEKTPOEMKOCTH ITpoBoAHMKA. KoHaeHcaTophl U uX BUIbl. DopMmyrna mI10cKoro
KoHJeHcaTopa. CIiocoObI CoeTMHEHN KOHAEHCATOPOB B 0aTapero. DHEPTHs 3JIeKTPOoCcTaTHIecKoro mojs. O0bpEMHAS IIIOTHOCTh
SHEpTHUH.

Tema 3.2. DnekTpoauHaMHUKa

[TocTosiHHBIN AekTpuYecKuil TOK. Buasl HocuTenei 3apsaa B pa3inuHbix cpenax. Cuma toka. Bexrop miotHoctu Toka. 3/1C
HCTOYHMKA TOKa. 3akoH OMa IS y9acTKa U MOIHOH 1eri. CONpOTHBIICHHE W IIPOBOUMOCTH IPOBOTHUKOB, X TEMIIEpaTypHas




3aBUCUMOCTb. PacdeT conpoTuBIeHUN 1P PA3JIMYHBIX BUJAX COEIUHEHUN.

Pabota 1 MommHOCTb 3sekTprueckoro Toka. 3akon [xoyns-Jlenna. [Ipasuna Kupxroda n npumeHeHue ux x pacuery
Pa3BETBIEHHBIX LIEHEH.

Tema 3.3 Maruurocratuka

MarnutHoe nonie. Maaykius MarHuTHOro nosist. CUIoBbIe IMHUM MarHUTHOTO T0JIS1, €r0 BUXPEBO XapakTep. 3akoH AMmepa 1t
CHJIBI, JIEUCTBYIOIEH Ha MPOBOIHUK ¢ TOKOM. IIpaBuno n1eBoit pyku. MarHuTHbI MOMEHT KOHTYpa ¢ TokoM. KoHTyp ¢ TokoM B
MarHuTHoOM mose. [IpuHnun paboTs! anekTpoasurarens. 3akoH brno-Casapa-Jlammaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
nosneit (IpsMOTo U KPYTOBOTO TOKOB).

Cunibl B3aMMOJEHCTBHUS NapaIelbHbIX TOKOB. 3aKoHbI AMnepa. JIBHKeHHE 3apsKEHHBIX 9acTHI B MarHUTHOM none. Cuna
Jlopenna. Hupkymsuus Bektopa H u B. 3akon noigHoro Toka. MarautHoe mose cojieHou1a M Topouaa. [1oTok BeKTopa MarHUTHOU
unaykuuu. Teopema I'aycca ans nosss B. Ilotok Bekropa B yepes conenounn.

Tema 3.4. MarautHas unaykuus. Teopust Makcseinia

Pa6oTa o nepemenieHnIo MPOBOJIHUKA U KOHTYpa C TOKOM B MATHUTHOM MoJe. DNEeKTpOMarHuTHas HHAyKuus. 3akoH @apazes u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus sHepruu. IIpasuno Jlenna. fIpnenue camonHaykiuu. MIHAyKTUBHOCTE KOHTYpa. DJIC
caMOMHAYKIMH. B3aumHas nHayknus. MarauTHoe 1osie B BemecTBe. THITBI MarHETUKOB (IHa-, mapa- U peppoMarHeTHKH), X
¢u3nueckas npupona. HamarnumyeHHocTh. MarHuTHas IpOHNIIAeMOCTD BetiecTBa. OCHOBBI Teopun MakcBeuia. Tok cMeneHus.
YpapHeHust MakcBeiuia B HHTerpainbHOi (opme.[loHaTre o mepeMeHHOM Toke. OMUYECKOe, peaKTHBHOE (EMKOCTHOE H
WHIYKTHBHOE) ¥ MOJHOE COIPOTHUBIICHHS IIETTH TePEMEHHOT0 ToKa. 3akoH OMa JUIs enH IepeMEHHOT0 TOKa. MOITHOCTB,
BBIZIeTIsIEMast B LIEMH IIEPEMEHHOTO TOKa.

DOneKTpoMarHuTHeIe Konebanus. ["apMoHNYecKre, 3aTyXarolue U BRIHYX/ICHHbIE Kosiebanust. [lonstue o pe3oHance.
ONEeKTpOMarHuTHBIE BOJIHBI U UX cBoMcTBA. [1Ikana 3eKTpOMarHUTHBIX BOJIH.

Paznien 4. Onruka

Tema 4.1. @usznyeckas onTuka

OCHOBHBIE 3aKOHBI T€OMETPUUCCKOM ONTHKH. AOCOIIOTHBIN M OTHOCHTEIIBHBIN ITOKa3aTeNH MpeoMIeHNs. VX hu3uaeckuii CMBICI.
SIBneHue MOTHOTO BHYTpeHHero oTpaxeHus. CeeroBoasl. Chepuueckue 3epkana. @opmyna 3epkana. [ToctpoeHne n3o0paxeHuit.
Tonkue nmunzel. @opmyna nun3sl. [locTpoeHne n3obpaxeHunit.

BonHoBast anekTpoMarHuTHas Npupoja ceera. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. Bpems u anuHa
korepertHocTu. [IpocTpancTBeHHas korepeHTHOCTE. VIHTepdepernus cBeta. Meros! HabmoaeHus naTepdepeHnnu ceera. Pacuer
unrepdepenyn B onbite FOHra. MHTEpdepeHnus cBeTa B TOHKUX IJIeHKaX. [10710Ckl paBHOM TONIIMHEI K PABHOTO HAKJIOHA.
Konpna Hetotona. [Ipumenenne naTepdepeHIn B HayKe U TEXHUKE.

Judpakmus ceera. [Tpurnun Ioiirenca-®dpenens. Merox 301 @penernst. Judpaxuns OpeHenst Ha KPYTJIOM OTBEPCTHH U IHUCKE.
Judpakius Ha npocTpaHcTBeHHOH perieTke. Popmyna Bynega-bparra. Pentrenorpaguueckoe uccienoBanmue CTpyKTypbl
kpucrauioB. [loustue o ronorpadun.

ITonspusanus ceera. EcTecTBEHHBIN U OIAPU30BaHHbIN cBeT. 3akoH Matoca. [lonspusanus cBeTa Ipyu OTPAXKEHUU U
IpEeJIOMJICHIH Ha TPaHHLE JBYX IUAIEeKTPUKOB. 3akoH bprocrepa. JIBoitHoe myuenpenomiuenue. [Tpu3sma Hukoms. ITonsponast u
HONAPU3ALOHHBIE IPU3MBIL.

HckyccTBeHHas ontudeckas annzorponns. Ddhextsl Keppa n @apanes. OnTnieckn akTHBHBIC BellecTa. J(ucmepcus crera.
DneMeHTHI dJIEKTPOHHOW Teopuu nucnepcuu ceera. [lormomenue (abcopOuus) ceera. 3akon byrepa.

Tema 4.2. KBanToBas onTHKa

TemnoBoe U3IIyueHUE U €T0 XapaKTEPUCTUKH. AOCOMOTHO yepHoe Teno. 3akoH Kupxroda. 3akon Credana - bonbumana.
Pacripenenenme 3HEPTHH B CIIEKTpe aOCOIIOTHO YEPHOTO Tea. 3aKoH cMemeHns Bura. @opmyna Penes-[[xuHca.

SBnenue poroaddexra. Buenrnnit poroaddext u ero 3akonsl. PoToHsl. YpaBHeHHE DHHIITeHHA 1 BHENTHETO (GoToddhdexTa.
Macca n ummnyinsc ¢potona. JlaBinenue ceera. Onbitel JIeGenena. Jlasepsl, mpuHIMIT NEHCTBHS, YCTPOHCTBO M IIPUMEHEHHE.

Pa3pmen 5. AtomHas u siaepHast Gu3NKa

Tema 5.1. CtpoeHue aroma

Monenu atromoB Tomricona n Pesepdopna. OMnupuueckne 3akOHOMEPHOCTH B CHIEKTpax UCITYCKaHHS Y IOTJIOIICHUSI aTOMOB.
®dopmyna Punbepra. Jluneidarsiii ciekTp aroma Bojopoaa. OCHOBHBIE CEPUU CIIEKTPATBHBIX JTHHH.

Bounna JlIyn ne bpoitns. OnsiTHOe 000CHOBaHNE KOPIYCKYISIPHO-BOTHOBOTO Ayann3Ma CBOMCTB BemiecTBa. COOTHOLICHUS
HeomnpeeneHHocTel I'eiizeHOepra kak nMposiBIEHUE KOPITyCKYIIPHO-BOIHOBOTO Ayalu3Ma cBOiicTB MaTepuu. BonHoBas GyHKIuS u
ee craTucTuuecKuil cMelci. YpaBHeHue IlIpénunrepa ans cralioHapHbIX COCTOSHUI.

Iocrynater bopa. BopoBckas Teopust aroMa BOIOPOa M BOZOPOJONOTOOHOTO HOHA. ATOM BOZOPO/ia B KBAHTOBOH MEXaHHKE.
KganToBeie uncna. CrivH snekTpona. CnuHoBoe kBaHTOBOE yucio. [Ipunuun [Taynu. Pacnpenenenue 31eKTPOHOB MO COCTOSHUSIM.
Tema 5.2. SinepHas ¢pusnka

PerrtreHosckue criekTpsl. 3akoH I'. Moznu. [Tormnomenne, CloETaHHOE U BRIHYXICHHOE M3mydeHne. [loHsTrne 06 onTHaeckux
KBaHTOBBIX FeHepaTopax (ITazepax). Pasmep, cocras u 3apsii aTOMHOTo sapa. MaccoBoe u 3apsiioBoe uucia. JleeKkt Maccsl 1
SHeprus cBs3M sapa.BzanmoneiicTBre HyKIOHOB U MOHATHE O CBOMCTBAX U NMPUPOJE AAepHbIX cuil. Moaenu siapa. PannoakTuBHOE
W3ITy9eHHe U ero BUIBL. 3aKOH PaJHOaKTUBHOTO paclana. 3aKOHOMEPHOCTH U ITPONCXOKACHHE anb(a, Oera - 1 raMMa-H3TydeHUs
aTOMHBIX sifiep.IIoHsTHE O IAEPHBIX peaKUUsIX U UX OCHOBHBIX THIAX. MICKyCCTBEHHAs paMOaKTUBHOCTS. JlefieHHe TSKENbIX saep.
Hennas peakuus aenenus. [lonarue o saepHoii sHepreTuke. Peakius cunTe3a aTOMHBIX aaep. [Ipobiema ympapisieMbIx
TEPMOSJIEPHBIX PEaKIMil. DlIeMEHTapHbIe YacTULIBL. VX kiaccudukarys.

6. ®POHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB




Brinonnenue u 3amuTa 1a00paTopHbIX padoT
BeimosiHeHHE caMOCTOSITENBHBIX padoT

3auer

DK3aMeH

6.2. TeMbl NHCBMEHHBIX PadoT

He npexycmoTpeHo y4eOHBIM IIIAHOM

6.3. KoHTpoJIbHBIC BOIIPOCHI U 3aJaHUS

3agaHus U1 OIEHKH ypOBHAS C(hOPMUPOBAHHOCTH KOMITETSHITHH

Kommerenmus OITK-1

1 cemectp:

3aKphITHIC 3a/IaHAS:

1. Beipaxxenne &/(R+r), e e- 9/1C uctounnka Toka, R- Benn4nHa BHEIIHETO CONPOTHBICHUS, I- BHyTPEHHEE COIPOTHBICHUE
WCTOYHUKA, IPEJICTABISIET COOOH. ..

CHJTy TOKA B 3aMKHYTOH menu *

HaINpsDKCHUE Ha BHEIITHEM COMPOTHBICHUHT

HaIpsDKEHUE Ha 3aKMMax UCTOYHHKA

paboTy nepeMenieHus MOJI0KUTEILHOTO EANHNYHOTO 3apsija 0 3aMKHYTOH LIenn

2. [Touemy HEBO3MOXKHO CO3/1aTh BEYHBIH JBUTATENh epBoro pona? Ero co3manue Hapymaer. ..
3aKOH COXpaHEHHsI UMITyJIbCca

* 3aKOH COXpPaHEHHS SHEPTUU

3aKOH COXPAHEHUs IEKTPUUECKOro 3apsaa

3aKOH COXpaHEHHs] MOMEHTa UMITYJIbCa

3. Bropoti 3axoH Hriotona B hopme a=F/m, rae F cuitsr geficTByromnye Ha TeI0 ¢O CTOPOHBI IPYIHX TEI CIIPABEUTHB
B JII000M cHCTEME OTCUeTa

* TOJBKO IS TEJ C IIOCTOSIHHOM Maccoi

HPU CKOPOCTSX JBHXKEHUS T KaK MaJIbIX, TaK M COIIOCTaBUMBIX CO CKOPOCTBIO CBETa BaKyyM

JUTSL T€JI, KaK C MIOCTOSIHHOM, TaK U ¢ IIepeMEHHON Maccou

4. Beipaxenne E=mc2, rae m- Macca Tena, ¢ — CKOpOCTb CBETa B BAKYyM€, OIHCHIBAET
[OTEHIMANbHYIO SHEPTUIO TEIa

* CBA3b MACCHI T€JIA U €T0 TOJIHON SHEPruH

PEIATUBUCTCKUI UMITYJIBC TEA

KHHETHYECKYIO SHEPIHIO Tella

5. WneanpHas TemioBas MaluHa padoraet no nukiry KapHo u nuMeeT HarpeBarelnb, pabodee TeIo U XOIOAWIbHUK. Ecan yBennuuTh
Pa3HOCTh TEMIIEPATYPhI MEXK/Iy HArpeBaTesieM U XoJIoAuIbHUKOM, To KI1J] MammHb

OCTaHETCS TaKOH e

* yBeTMUIHUTCS

HE 3aBHCUT OT Pa3HOCTH TEMIIEPATyp

YMEHBIIUTCS

6. Eciiu 3aBUCHMOCTD CHJIBI TOKA OT BPEMEHH B MPOBOJAHUKE OMPEICISICTCS 3aBUCUMOCThIO [=4+2t, TO KaKOe KOJIHYECTBO
3JIEKTPUUYECTBA IPOTEYET 110 MPOBOIHUKY 3a BpeMst OT 2 710 6 CEKyH]T

36 k1

*48 K11

24 k1

12 k1

7. Ecnu 3apspKeHHAs YaCTHIA JBHKETCS HEPIICHANKYIIIPHO CHIIOBBIM JIMHUSIM HAMPSHKEHHOCTH MATHUTHOT'O IOJISL, TO €€ TPaeKTOPHs
npeCTaBiIseT cob0i

* OKpY>KHOCTh

OPSAMYEO JIMHHIO

MPOU3BOIIBHYIO KPUBYIO

napadoy

8. Kakast mocienoBaTeIbHOCTh MPOLIECCOB COOTBETCTBYET MpsMOMY LHKITy KapHo:
* U30TePMUIECKHI, aqnabaTHYCCKHA, H30TEPMUYCCKUH, aanadaTnaecKui
M30TepPMHUYCCKUH, annadaTHIecKuil, N30XOPUICCKUH, H300apUIeCKIH
M30TepMHUYECKUIl, M30XOpUUCeCKU, n300apHyuecKuil, afnadaTnaecKii
n3zobapuyeckuii, anuadbaTuyeckuii, n300apuuecKuil, agnadaTnaeckuit

9. Kaxoii 3ak0H (PU3HUKH UCTIONB3YETCS MIPH 3aITyCKe pakeT B KOCMOC?
3aKOH AJIEKTPOMArHUTHON MHAYKIUHI

* 3aKOH COXpPaHEHHs UMITYJIbCa Tea

nepsblii 3akoH HeloToHa




3aKOH BCEMHPHOTO TATOTCHUSA

10. B uém uzmepsieTcs yrioBoe yckopeHue?
* pan/c2

M/c

Mm/c2

pan/c

11. MaruuTHOE 1oJie IeHCTBYET Ha 3apsibl
* IBHDKYIIAECS

Ha OTPHUIATENbHBIC 3aPS/IbI

MOKOSIIHECS

Ha MOJIOKUTEIbHBIC 3apsiIbl

12. ®dusuveckue SBICHUS B OJJMHAKOBBIX YCIOBHUSIX MPOTEKAIOT OJHHAKOBO BO BCEX MHEPLUHUAIBHBIX CHCTEMaX OTCYETa — 3TO
NPUHLIAIL. . .

*OTHOCUTEIHLHOCTH

COOTBETCTBUSA

JIOTIOHUTEILHOCTH

HE3aBUCHUMOCTH

13. I3MeHeHne BHYTpEHHEH 3HEpTUH ra3a MPOU30IIIO TOIBKO 3a CIET pabOTHI CKATHUS Ta3a B ...
U300apHOM TIporecce

H30XOpPHOM IIpoLecce

U30TEPMHUYECKOM IIPOLIECCE

* annabaTU4ecKoM Mmpolecce

14. DnexTpuuecKoe mojie CO3AaeTCs ABYMsI apalie/IbHBIMU, BEPTHKAIBHO PACIIONIOKECHHBIMHY TIACTHHAMH, 3aPSUKCHHBIMH
Pa3HOMMEHHO C OJTMHAKOBBIMH 1O MOIYJIFO MOBEPXHOCTHBIMH IUIOTHOCTSIMH 3apsiioB. HanpspKeHHOCTD Pe3ybTHPYIOIIETO
ANEKTPUYECKOTO MOJISI PaBHA HYJIIO ...

* 33 mpenenaMu IIacTuH

MEK/Ty TUIACTHHAMHE

TOJIBKO CITPaBa OT BTOPO# MIIACTHHBI

TOJIBKO CJIEBA OT MEPBO#l IIIACTHHBI

15. Toueunsrit 3apsg Q = 531 uKa momemeH B ieHTpe Kyda ¢ anuHoi pedpa 10 cM. [ToTok BekTOpa HAMPSKEHHOCTH
JIEKTPUYECKOTO OIS Yepe3 OJIHy I'paHb KyOa paBeH ...

1 Hm2/ Kt

5,31B.m

. 10 xkB.m

8,85

OTKpBITHIC 3aTaHUS:
1. VI3MeHeHye BHYTPEHHEH SHEPTUHM ra3a IPOUCXOIUT 3a CHET paboTHI CXKATUS I'a3a B ........ nporecce
OrtBet: agnabaTuueckoM

2. ®du3nyecKue SIBJICHUS B OIWHAKOBBIX YCIOBHSX MIPOTEKAIOT OJJHMHAKOBO BO BCEX MHEPLHUAIBHBIX CHCTEMAaX OTCUETa — 3TO
TIPUHIIHIIL. . .
OTBET: OTHOCUTENHLHOCTH

3. Teno, MONHOCTBIO MOTPYKEHHOE B BOAy (TUIOTHOCTD BojbI p=1000 kr/M3) BecHT B 5 pa3 MeHbIIe YeM B Bo3ayxe. UeMy paBHa
IUIOTHOCTH Tea?
Otgert: 1250 kr/m3

4. TlocnenoBateabHO COSANHEHBI N PABHBIX CONPOTHUBICHUN. BO CKONBKO pa3 H3MEHUTCS CONPOTUBIICHHE LU €CIIH UX COSIUHHUTD
napajuiensHO?
OTBeT: yMEHBIIUTCSA B N2

5. YenoBek BXOIUT B TU(T, KOTOPHI HAYMHACT ABUTATHCS PAaBHOYCKOPSHHO BBEPX, IPH STOM BEC YEIOBEKA ...
OTBeT: yBEINYUTCS

6. CyiHO, 3arpy>KE€HHOE I0J1 BATEPIUHHIO, 3aX0/IUT U3 PEKH B MOPE, IIPU STOM YPOBEHb BaTEPIMHUH
OTBET: MOJHUMETCS HaJ BOJAOH

7. HacTtHia U3 COCTOSIHUS MTOKOSI Hauala JBUraThCs 0 Jyre OKPYKHOCTH paanyca R=1 M ¢ MOCTOSAHHBIM YIIOBBIM YCKOPEHHEM € =
2 ¢-2. OTHOUIEHHE HOPMAJIBHOTO YCKOPEHHUS K TAHI€HLUAJILHOMY uepe3 | ¢ paBHoO ...
Ortser: 2




8. N neanpHas Ternosas MamuHa padotaet no nukiy Kapro. Ilpu srom 80% konmmuecTBa TEIIOTHL, ITOIy9aeMOro OT HarpeBaTens,
HepeaaeTcst XoJIOoAMIbHUKY. KodyecTBo TemoTel, noxyyaeMoe ot Harpesarenst paBHo 75 k/[x. Pabota, coBepiuiaemasi MalnHoi 3a
OJTVIH ITUKJI paBHa ...

Otsert: 15 xJIx

9. SHCKTPI/I‘ICCKOC COIMPOTUBJICHHUE MCTAJIJIOB U MOJYIIPOBOJHHUKOB IMTPU YMCHBIICHHUNU TEMIICPATYPHI ...
OrtBerT: YMEHBIIACTCA Y METAJUIOB, YBEJIMYNBACTCA y TOJIYITPOBOJTHUKOB

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

11. Teno GpoIIeHO ¢ MOBEPXHOCTH 3eMJITH cO CKOpocThio 20 M/c oz yriiom 60 0 k ropu3oHTy. OnpeaeanTe paanyc KPUBU3HBI €r0
TpaeKTOpuH B BepxHei Touke. CopoTHBICHNEM Bo3ayxa mpeHeopeds. [Tpuuasars g = 10 m/c
OtBet: 10 M

12. Kakast xapakTeprCcTHKa 3ByKOBOW BOJIHBI OCTA€TCS HEM3MEHHOM MPH MEePEX0I€ BOJHBI U3 BO31yXa B BOAY?
OTBET: 4aCTOTA BOJIHEI.

13. Pa3HOCTB MKy 3HAYCHUEM BEIIMYHMHBI, TOJy4acMOU IIPH U3MEPEHUH, H €€ UICTHHHOM 3HAYCHUH Ha3bIBACTCH. ..
OTBeT: abCOMOTHOHN MOTPENTHOCTHIO.

14. B xakoM Iporecce H3MEHCHUE BHYTPEHHEH SHEPTUy Ta3a MPOMCXOAUT TOJIBKO 33 CUET pabOTHI CokaTus rasa?
OTBeT: B aarabaTHYeCcKOM Iporecce.

15. Jluck maccoii T=2 KI KaTuTcs 0e3 CKONBKEeHHUS 10 TOPU30HTAIb "HOM IIIOCKOCTH €O CKOpocThio V=4 m/c. Haiitn
KHHETHYeCKy!o sHepTuio Ex nucka.
Otset: 24 Ix

2 cemectp:

3aKphIThIC 3aIaHHU:

1. Ilpu nageHnu CBETOBOTO JIy4a M3 BO3IyXa HA CTCKISTHHYIO IUTACTHHY IT0]] TPOU3BOJIBHBIM YIJIOM, YTOJI MPEIIOMIICHHS CBETA,
BOLIE/IIICTO B CTEKIIO

6oubme 90°

* MEHbIIIE yIiia MajcHus

paBeH HYITO

OoutbIIIe yriia majcHus

2. CreKTpbl UCIIYCKaHUS — 3TO:

COBOKYITHOCTb ONTHYECKHUX MEPEXO0J0B C HIKHUX YHEPreTHUECKUX YPOBHEH Ha Ooliee BBICOKUE 3HEPreTHUECKHE YPOBHU

* COBOKYITHOCTB ONTHYECKHX MEPEXOJIOB ¢ O0sIee BHICOKHX PHEPTETUUECKUX YPOBHEH HA HIDKHUE SHEPTETUUCCKUE YPOBHH
COBOKYITHOCTB ONTHYECKHX ITEPEX0/I0B C HIDKHUX YHEPTeTHUECKUX YPOBHEH Ha SHEPTeTHUCCKHE YPOBHH CBOOOTHEBIX HJICKTPOHOB
COBOKYITHOCTh ONTHYECKHUX MEPEX0/I0B C BRICOKUX 3HEPreTHYECKUX YPOBHEH HA SHEPreTHUECKUE YPOBHU CBOOOAHBIX AJIEKTPOHOB

3. PagyxxHBIE IATHA HAa TIOBEPXHOCTH BOJIBL, IIOKPBITOH TOHKOW TICHKOW OCH3MHA, OOBSICHSIOTCH. . .
Jnucnepcueit ceta

noJisipu3anueit ceera

qudpakuuei ceera

* HTep(epeHITeii cBeTa

4. ITo3uTpoH fABNAETCA aHTHYACTHUIIEH MO0 OTHOIIEHUIO K ...
* 3NIEKTPOHY

HEUTPOHY

HEUTPUHO

MPOTOHY

5. Bepaxenue E=mc2, rae m- Macca Tena, ¢ — CKOPOCTh CBETa B BaKyyMe, OIIUCHIBACT
MOTEHIHANbHYIO YHEPTHIO Tela

* CBSI3b MACCHI TeJIa U €r0 ITOJTHOH YHEPTHU

PENATUBUCTCKUI UMITYIIBC TENA

KHHETHUECKYIO PHEPTHIO Tena

6. [Ipy majieHny CBETOBOTO JTy4a M3 BO3/yXa Ha CTEKIITHHYIO ITACTHHY TOJ] IIPOU3BOJILHBIM YTIJIOM, YrOJI MPEJIOMIICHHSI CBETa,
BOIILIE/IIIIETO B CTEKIIO

ooumbIie 90°

* MEHBIIIE yriia MajcHus

PaBeH HYITIO

Oosblie yria najaeHus




7. CrieKTpbl UCIYCKaHUs — 3TO:

COBOKYITHOCTH ONTHYECKHX ITEPEX0/I0B C HIDKHUX YHEPTeTHUECKUX YPOBHEH Ha OoJiee BEICOKHE >HEPreTHYECKHE YPOBHA

* COBOKYIMHOCTB ONITHYECKHUX MEPEeX0JI0B ¢ OoJee BRICOKIX SHEPTeTUIECKUX YPOBHEH HAa HIKHUE YHEPIeTHUCCKHE YPOBHU
COBOKYITHOCTb ONTHYECKHX IIEPEX0/I0B C HIKHUX SHEPreTHYECKHX YPOBHEIl Ha SHEPreTHUECKUE YPOBHU CBOOOHBIX JIEKTPOHOB
COBOKYITHOCTh ONITHYECKHX HEPEXO0/I0B C BBICOKHX YHEPreTHUECKUX YPOBHEH Ha SHEPreTHUECKHE YPOBHU CBOOOHBIX JICKTPOHOB

8. OTMeThTe, KaKas U3 JIMH3, KOTOpPBIC UMEIOT (POKYCHBIE paccTosHUA 15 cM, 20 cM u 25 cM, o0nagaeT HanOobIIeH ONTHYECKOH
CHJIOMN.

F=15cm *

JIMH3BI ¢ OJMHAKOBLIMH ONITHYECKUMU CUIAMU
F=20cm

F=25cm

9. Kak u3MeHHUTCS yacToTa CBeTa IIPH Iepexoie U3 BaKyyMa B IPO3PavHyI0 Cpely ¢ ToKa3aTeseM MpeloMiIeHus n=27
YMEHBIINTCA B 2 pa3a

YBEIMYUTCS B 4 paza

YBEIMYUTCS B 2 pa3a

HE U3MEHUTCA *

10. Onpenenute nokas3arenb IPeTOMIECHHUS BTOPO Cpelibl OTHOCUTENBHO IIEPBOM, €CIH IIPU IEPEXOE CBETA U3 IIEPBOU CpEAbI BO
BTOPYIO YroJ npenoMieHus paseH 30°, a yros mageHus B 2 pa3a 6osbiue?

BeiGepuTte onuH OTBET:

1,33

1,73

1,45

1,7 *

11. Kaxoii n3 mepednciIeHHbIX HIDKE BUIOB AIICKTPOMATHUTHBIX M3Ty4SHUH UMeeT HAaMMEHBIIIYIO JUIMHY BOJTHBI?
PaaOBONIHBI

BUJHUMBIN CBET

yABTpadHOIECTOBOEC H3TyICHHUE

uH}paKpacHOe U3TyueHHE

PEHTI€HOBCKOE H3IydeHue *

12. InvHa BOIHBI U3IIydeHHs xkenToro ceeta A = 600 aM. Haiimure yacToTy 5TOTO M3ITydeHHs.
541014 I'm. *

151014 I'g

5¢1015 T’y

341015 '

31014 I'n

13. Cset pacnpocTpaHsieTcs B BO3AyXe O cKopocThio ¢ = 3¢108 m/c. Kak m3MenuTcs cKopocTh CBETa IPH IEPEX0ie B CTEKIIO C
MoKa3aresieM mpesomiieHust n = 1,57

HE U3MEHUTCSA
yBenuuures B 1,5 paza
yMeHbIHTCA B 1,5 paza *
yYMEHbIIUTCA B 3 pasa
yBenuuuTcs B 3 pasa

14. TIpu nepexoze my4a cBeTa U3 OJJHOW CpeJibl B APYryro yrodi najaeHus paseH 30°, a yron npenomiuenus 60°. Kaxoi
OTHOCUTEIIbHBIN I10KA3aTelb IPEIOMIICHNUS IIEPBOU CPE/ibl OTHOCUTENIBHO BTOPOH.

0,5.

2

1,74 *

1,5

0,57

15. Onpenenuts yroa Mexay NajaroliuM JIydOM U IOBEPXHOCTBIO 3€pKalla, €CIM yroJl OTpakeHus paseH 20°.
20°.

30°.

50

70°. %

40°




OTKpBITHIE 3aJaHHS:
1. HaiiT onTiueckue cuitbl JIMH3, POKYCHBIC PACCTOSTHUS KOTOPBIX 25 cM 1 50 cM
Otsert: 4 autp u 2 ANTp

2. Onpenenure yacToTy cBeTa (I'Ir), pacpoCTpaHsIOIerocs B IPO3pavyHoi cpesie ¢ rmokas3areieM npenomMieHus 1,2 1 UMEoLero B
3TOM cpene MmMHy BoJHBL 500 HM.
Ortsert: 51014

3. B neHTpe BBITYKIIOHN JTHH3BI HIPUKIICHIH MOHETY. Kak 3TOT (hakT moBnusieT Ha AeiCTBUTENFHOE H300pakeHHe npeameTa?
OTBeT: YMEHBIIUTCS SPKOCTh BCETO H300paKeHUS

4. Kak n3MeHMTCS 4yacToTa CBeTa IPY Nepexo/ie U3 BaKyyMa B IPO3pavHyIo Cpely C IoKa3aTesneM npeaomieHus n=27
OTBeT: HE U3MEHHTCS

5. Ilepuox qupakIIMOHHON PEIISTKH paBeH 5 JIMHAM MOHOXpoMaTudeckoi BonHs! (d = 51). Kakoe MaxcumanbHOE YHCIO
IJIaBHBIX MaKCUMYMOB K jaet sta penierka?
Otsert: 11 MakcuMyMOB.

6. TemnepaTypa abCOIIOTHO YEPHOTO TeNa yBeIMYMIach B 2 pa3a. Bo CKobKO pa3 yBeanumiiach SHepreTHiecKkas CBeTUMOCTb ATOTO
Tena?
OrtBert: yBenuuuiack B 16 pas.

7.3a Bpems t pacnianioch 75 % paanoakTHBHBIX aTOMOB. CKOJIBKO IEPHUOJIOB MOJypaciiaia COCTABUT 3TO BpeMsi?
OTBeT: IBa IIepHo/Ia MoIypacnasa.

8. OnpenenuTs yroa Mexy MaJarolluM JYIOM U IIOBEPXHOCTBIO 3epKajia, €CJId YroJl OTpaxkeHus paBeH 40°
OrtseT: 50

9. Ilpu nepexope Jryda cBeTa U3 HEKOTOPOH MPO3padHON cpesl B BO3AYX YroJl MajeHus paBeH 45°, a yron npenomiierus 60°.
OmnpenenuTs NoKa3arenb MPeIoOMIIEHHUs STOH Cpeibl
Ortsert: 1,23

10. Onpenenute ONTHYECKYIO CHITYy cOOMparoLiei JTUH3bI, eciiu e€ pokycHoe paccTosiHue 20 cM.
Otsert: 5 qnTp

11. Onpenenure hokycHOE pacCcTOSTHHE COOMpAroIIe TMH3bI, ecIH e€ onTHdeckas cuiaa pasHa 20 quTp
Ortset: 20 cM

12. Kpacnas rpanuia ¢porodddexra s HEKOTOporo Meramia pasaa 2,76-10-7 m. Halinure paboTy BEIXO/1a 3JIEKTPOHA U3 3TOTO
Mmetasuia. [locrostnuas [Inanka h = 6.63¢ 10- 34/]xec, ckopocThb cBeTa B Bakyyme ¢ = 3108 m/c, 3apsan snekrpoHa e= - 1,6°10-19
Kir.

Ortser: 4,5 3B

13. JIiimHa BOJTHBI U3IydeHus 3eneHoro 1eera 500 um. Halitu uMmynbe ¢poToHa aToro usnydenus. [loctosauas [Tnanka h = 6.63¢ 10
- 34]Txec, CKkOpOCTh CBeTa B Bakyyme ¢ = 3¢108 wm/c
Orser: 1,3 -10-27 kr -M/c

14. TTotok (oTOHOB BHIOMBAET M3 MeTaJlIa ¢ paboTo# Bbixona 5 3B doTosnekTponsl. DHeprus GoToHOB B 1,5 pasa Gosbiie
MaKCHMaJIbHOM KHHETHYECKOM 3Heprud (PoTo3mekTpoHoB. KakoBa MakcHMaibHasi KHHETHYECKAsE SHEPT U POTOIIEKTPOHOB
Otser: 10 5B

15. Anpda-u3mydeHne — 3TO MOTOK...
OTBeT: siapa renus

TuroBkIe IPAKTHYECKHE 3aJaHUS K 9K3aMEHY 10 IUCIUIUINHE:

3ananue 1. [IpsmonnHeiiHOe TBHKEHUE MAaTepUaIbHON TOUKH OMMCHIBAETCS 3aKOHOM . HaliT sKcTpemManbHOe 3HaUeHHE CKOPOCTH
ToukH. KakoMy MOMEHTY BpeMEHH OT Haualla JBHXKEHHUsS] OHO COOTBETCTBYET. B kaKkoil MOMEHT BpeMeHH CKOpPOCTb 7

3amanue 2. B omHOpOtHOM MarHUTHOM mToJe ¢ nHayKwei 0,35 Tin paBHOMepHO ¢ gacToToit 480 00/MHH BpammaeTcs pamka,
conepxamas 1500 ButkoB muomansto 50 . Ock BpalleHus JEKUT B INIOCKOCTH PAMKH U NEPIEHAUKYIIAPHA JIMHUAM UHIYKIUY.
Onpenenuth MakcuManbHyto JJ1C UHAYKIMY, BOZHUKAIOIIYIO B paMKe.

3aganue 3. IIydok ecTeCTBEHHOI0 CBETa MAJacT Ha CUCTEMY M3 4 HUKOJIEH, IIOCKOCTh MPOMYCKAaHUsI KaXJOro U3 KOTOPBIX
NoBepHyTa Ha yrox 30° OTHOCHTENBHO TIOCKOCTH TPOIYCKAaHHS IPEBIAYIIero HUKosA. Kakas 9acTe CBETOBOTO ITOTOKA IPOXOIUT
yepes 3Ty cuctemy? I[ToTepsiMH HHTEHCHBHOCTH CBETa B HUKOJISIX IPEHEOPedb.

TunoBble BOIpOCH! K 3aIuTe Ja00paTopHOil padoThl «M3ydeHne OCHOBHOTO 3aKOHA JTMHAMUKH BPAIATEIbHOTO ABMKEHHS C
oMoIIbI0 MasTHUKa O0epOeKa.»

1. Kakoe nBu:xeHHE Ha3bIBA€TCs BPALIATENbHBIM?

2. Cdopmynupyiite BTOpoii 3akoH HploTOHA JU1s BpaliarenbHoro ABwkeHHs. CpaBHUTE C 3aKOHOM JJISl TOCTYNATeIbHOTO




JIBYDKCHHS.

3. Yro Takoe MOMEHT MHepIMHU Teaa? MOMEHTB HHEPLHHU Tell NpaBWIIbHON (opMbl: 00pyda, HUIMHIpA, IIapa, CTEPKHs?
4. UeMy paBeH MOMEHT UHEPLIMU CUCTEMBI Ten?
5. Coopmynupyiite Teopemy Illteitaepa.

TunoBble BOIpock! K 3amuTe 1a00paTopHOil padoTsl «OnpeeneHre ropU30HTaIbHON COCTABIISIONIEH MArHUTHOTO TIOJIS 3EMITID
JlaliTe ompezeneHne dJIeMEHTaM 3€MHOTO MarHETH3Ma.

Coopmynupyiite 3akoH bruo-Casapa-Jlamnaca.

OObsICHUTE NIPUHIMIT CYTIEPIO3UILMH MAarHUTHBIX nosiel. e oH ucnonb3yercst B padore?

YeMmy paBHBI HAIIPsHKEHHOCTh M MHAYKIUS MAarHUTHOTO IIOJIS B IIEHTPE KPYrOBOTO TOKA.

Kax BBITISAUT MarHUTHOE TOJIE KATYIIKH?

B kakux eauHuIax U3MepseTcs HAMPsHKEHHOCTh MarHUTHOTrOo nojst B cuctemMax CU u CI'CM? Kakast cBSI3b MeXAy HUMU?
YT0 Takoe MOTOK MarHUTHOW MHIYKIUM KaTyIIKU?

OOBsICHUTE YCTPOHCTBO W IPHHITHII JACHCTBHUSA TaHTEHC - TaTbBAaHOMETPA W YKAXKHTE, JUIS KaKHX IMPAKTHYECKUX LeJIe OH
HpI/IMeHHeTCH

9. [Touemy u3MepeHus HanOOsIee TOYHBI NIPU YIJIaX OTKIOHCHHS OMH3KuX K 45°7

TuroBEIe BOIIPOCH! K 3aIIUTE Tab0opaTopHOit paboThl «OmpeaeeHne JUIMHBI BOIHBI H3TyYCHHUS Ja3epa IPH TOMOIIN

I PaKINOHHON PEIIeTKI»

B gem 3akirouaercs siBieHUE WHTEpepeHInn?

B uem 3akmouaercst siBiueHue qudpaknnu?

OOBCHUTD SIBIICHHE IIepepacipeielieHHsT CBETOBOH SHEPTHUH NpH IU(paKIum?

Kakne MCTOYHUKHU 3JIEKTPOMArHUTHBIX BOJIH SBJISIOTCS KOT€PCHTHBIMU?

Yro takoe mudpakinuonHas pererka? dopMyna raBHBIX IU(QPAKIMOHHEIX MAKCHMYMOB.

Ha mu¢pakiimoHHyIo pemeTky HOpMalbHO TafaeT HapajuleNbHBIA ITydoK JIydel ¢ mmmHamu BoiH Al u A2 (A1 > A2). JlaTp
pI/ICYHOK (xox mydeit), COOTBETCTBYIOIIUH HepepacipeeneHnto 3Heprud B mopsaakax k=0,k=1,k=2

NNk

e

Tunossie TCOPETUICCKUE BOIIPOCHI K OK3aMEHY ITO TUCIHUITIINHE!

1. Mopenu B mexanuke. Cucrema oTcdera. TpaekTopusi, AJIHHA ITYyTH, BEKTOP MEPEeMEIICHHS.

2. BekTopbl CKOPOCTH, YCKOPEHUSI €r0 COCTaBIISIIOIIUE (TAHICHLIMAIEHOE U HOPMAJIbHOE YCKOPEHHUS).

3. [pssMonuHeiHOE paBHOMEPHOE IBIMKEHHE MAaTepHAIbHONW TOYKH. YPAaBHEHUS MBIDKCHUS. | paduKH IIyTH, CKOPOCTH H
YCKOPEHUSL.

4. CrnoxeHre B3aMMHO MEPIECHANKYISIPHBIX KOJIeOaHUH.

5. Bunbl MexaHM4ECKHX BOJIH.

6. YpaBHenue Oerymmeil MI0CKOH BONMHEL. MHTep(epeHIs BOIH.

7. JIBID>KEHHE TeNl B KUIKOCTAX U razax. [logbemHas cuia, 1000BO€ CONMPOTHUBIICHUE.

8. Teuenune Bsazkou xuakoctu. @opmyna HeroToHa. PexkuMbl TedeHUs KUIKOCTH.

9. KosdpdurmenT Bs3koctn u metoxas! ero onpexaeneHus (Crokca n [lyaseiis).

10. Teopema Octporpanckoro- I'aycca A 3J€KTPUUECKOrO IOMNS B AUIEKTPUKE. JJUdIeKTpudeckas MPOHULIAEMOCTb CPEIbL.
11. DHeprust ANEeKTPOCTATUIECKOTo MOJsl. DHEPrHs 3apsHKEHHOTO YEeMHEHHOTO MPOBOAHUKA.

12. MarunutHslii notok. Teopema Octporpanckoro-I'aycca 111 MarHUTHOTO TOJIS.

13. PaboTa mepemerieHus MPOBOJHNUKA W KOHTYpPa ¢ TOKOM B MarHUTHOM IIOJIE.

14. DneKTpoMarHuTHas WHAYKOus. 3akoH JIeHna.

15. [Tonspuzanus cBeTa NMpu IBOMHOM JydenpenomiieHuH B Kpucramuiax. [Ipusma Hukons. 3akon Maioca.

16. HckyccTBeHHast onTHYECKasi aHU30TPONMsL. AHAJIM3 HAIPSHKEHHOIO COCTOSHUS JeTajel MOoNIpU3allMOHHO-ONTUYECKUM
METOZOM.

17. Bpamenue miockoCcTH NOJISPU3AMK ONTHYECKH aKTUBHBIMH BeriecTBaMu. Onpesenenue KOHIIEHTPAUH PacTBOPOB
HOJISIPUMETPUUECKUM METOAOM.

18. ®uzuka aroma. Mogenu atoma. [loctymater bopa.

19. Teopust atoma Bomopona o bopy. Yposuu sneprun. CepuansHas ¢opmyna bamsmepa.

20. PeHTreHoBckue crieKTphl U3Iy4eHUs. 3aKoH Mo3iu

21. DNeMeHTH (PU3UKH AJIEMEHTAPHBIX YaCTHIl. THUIIBI B3aMMOJCHCTBUHN 3JIEMEHTApHBIX YacTHIl. [IoHsATHE O KBapKax.

6.4. Mertoauueckue MaTepuaJjibl, Onpeae/sonue npoueaypbl OieHUBaHUusA

MeTtoauka OLIEHKHU 3K3aMEHa 110 AUCLUIIINHE

TeopeTuueckast 4acTh 3K3aMeHa M0 JUCHUIIINHE MIPeACTaBIsIeT coO00i KOMITIEKC BOIPOCOB Ha YCBOGHHE IPOIEHHOr0 MaTepHuania -
TEPMHHBI, ONPEIEIICHNUS, 3aKOHBIL.

B pamkax TeopeTHuecKoi 9acTH 00yJaromuics, U KaKA0T0 3a1aHus, (OpMyIHpYeT PABIIIBHEIEC C €T0 TOYKH 3PSHUS OTBETHIL.
3agaHue CUNTACTCS BHINOJHEHHBIM B TOM CIIydae, €CIIU JaHbI BEpHBIC OTBETHI Ha BOIPOCHL. B MpoTuBHOM citydae 3amaHue
CUUTAETCS HEBBIIOIHEHHBIM.

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

OK3aMeH BBICTABIISICTCS C YUE€TOM PE3yIbTaTOB BHIIONHEHUS TEOPETHUECKOM U MIPaKTHUECKOH yacTeil B COOTBETCTBUH C
NPUBEJEHHBIMH HUXKE TPEOOBAHUAMH.

5 (oTIM4HO) >85 Bce 3amanus BHINONHEHB! B COOTBETCTBUH € TPEOOBAHUSAMH, B MOJHOM 00beMe U 0e3 ommboK.
4 (xopor1io) 75+84 Bce 3amaHus BBIMONHEHBI B COOTBETCTBHH C TPEOOBaHUAMH, B 00BEME JOCTATOYHOM [T OOIIETro




(hyHKIIMOHUPOBAHMS CHCTEMBI HJIH BBITIOIHEHO JBA 33IaHUS B COOTBETCTBUU C TPEOOBAHUSAMH, B IIOJIHOM 00BeMe U 0e3 OIHOOK.
3 (yIOBIETBOPUTEIILHO)
JOCTATOYHOM JUTA 00IIeTo (hYHKIMOHUPOBAHUS CHCTEMEI
2 (HEyHOBICTBOPHUTEIIHHO)
JIOCTATOYHOM JJIs1 001Eero (PyHKIMOHUPOBAHUS CUCTEMBI
HroroBblii 6aut 3a 3k3aMeH BBICTABILSIETCS 110 OLICHKE XyALISH 4acTH. B CIIOpHBIX ciiydasx IperoaaBaTelb BIPaBe 3a/1aBaTh
YTOYHSIOIINE BOIIPOCHI ¥ JaBaTh JOTOJHUTEIBHBIE TPAKTHIECKUE 3aTaHH.

50+74

<50

MeroMKa OLCHKH 3a4eTa IO IUCIUIUINHE
3a4eT Mo AMCIUTUTNHE BBICTABISACTCS M0 PE3yabTaTaM CUCTEMATHUECKON paOOThI CTYJCHTA B TEUCHHE CEMECTpA.
MeTtoauka oneHKH J1abopaTOPHBIX PaboOT
CTyIeHT TOJDKSH BBIIOIHUTD M 3aIUTUTh BCE 1a0OpaTOPHBIC PaOOTHI, IPEIyCMOTPEHHBIC IPOrPaMMON TUCIUILIHHBL.

JlabopaTopHast paboTa CUMTACTCS 3alIMIICHHON P YCIIOBUH YAOBICTBOPUTEIFHBIX OTBETOB Ha HEe MeHee 85% BceX KOHTPOIBHBIX
BOTIPOCOB, TIPUBEICHHBIX B KOHIIE KKI0H paboThI B TaOOPaTOPHOM MPAKTHKYME, & TAKXKE BHIMTOTHEHHS TECTOBBIX 3a/IaHUI IO TEME
paboThI HAa YCMOTpEHHUE TMPEToAaBaTeNei.

BeinonHeHo He MeHee ABYX 3aJJaHUl B COOTBETCTBUHU C Tpe6OBaHI/I$[MI/I, B 00BeMe

Brimoaaeno MeHee JABYX 3a,ZIaHI/Iﬁ B COOTBCTCTBUU C Tpe60BaHI/IHMI/I, B 00BEME

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

7.1 PexoMeHayeMasi TUTepaTypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIU

3arnaBue

W3narenscTBO, TOI

J1.1

Tpodumona Tauncus
HBanoBHa

Kypc ¢usnku: yae6. mocodue 11 HHKEHEp.-TeXH. CIEIl. By30B

Mocksa: Akagemust, 2010

J1.2

CurnmosB Biagucias
HWBanoBuuy,
IIporononosa Huna
ITaBnoBHa

Ontuka. @u3nka aToma: 1a00paTOPHBINA NPAKTUKYM 1O (PU3HKe

Hosocubupck: CI'YBT,
2016

J1.3

Buxkynos C. B.,
Curumos B. .,
Tpoiakuna E. T.

®usnka: cOOpHUK 3a1a4

HoBocubupck: CI'YBT,
2017

J1.4

C.B. Bukynos, B.1.
Curumos, E.T.
Tpsiakuna, A.C.
SIpocnaBuesa

®mznka: yued. mocobne

Hosocubupck: CI'YBT,
2017

JI1.5

Huxurenko Anaronuii
I'eopruesuny, SxoBnes
Bragumup
Huxomnaesuu,
CurnmoB Biagucias
WBanoBuy, TpeiHKHHA
Enena TpanuesHna,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHOB
Muxaun HukonmaeBuu

JlaGopaTOpHEIi MPAaKTHKYM IO MOJIEKYIISIPHOH (hM3UKe: MPAaKTHKYM

Hosocubupck: CI'YBT,
2019

J1.6

Huxnrenko Anatonuit
I'eopruesny, SIkoBnes
Buagumup
Huxonaesuu,
CurumoB Branucnas
WBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBnmoBHa, ["'onoBaHoOB
Muxaunn Hukomnaesuu

JIabopaTOpHBII MPaKTHKYM T10 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. Jlono/IHUTe/ILHAS TUTEPATypa

ABTOpBI, COCTaBUTEIU

3arnaBue

W3narenscTBO, TOI

J12.1

OpinoB Tpanuit
Bacunbesuu,
CuHIOKOB Muxaui
IlerpoBuu

JlaGopaTopHBIi MPAaKTHUKYM IO (pr3nKke. DINeKTPUIECTBO, MATHETH3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIIMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBaHue

JlabopaTopuss onTHKH W (HUBHUKU
aToMa - ydeOHasl ayAuTOpHS s

AymutopHas pocka; Kowmmurekt yweOHoi MeOenm; JlaGopatopHsle ycraHoBKH: OmpeneneHue
IJIaBHOTO (POKYCHOTO paccTOsSHHA JHH3BL, OnpeneneHue Mmokas3aTels IPeIOMICHHS XHIKOCTEH ¢




IIPOBEIEHUS mabopaTOpHBIX | ToMomIbl0  pedpakTtomerpa AO6Ge; OmnpeneneHue [UIMHBI BOMHBI  Jlazepa IPU  [MOMOIIU

3aHATUI nudpakuuoHHOM pemeTky; OnpenelieHHe KOHLCHTPAIMHA CaXapHBIX PAacTBOPOB C MOMOIIBIO
caxapuMerpa, 2 mr.; OrmpeneneHne TeMIepatypsl packanéHHoro Tena; MccnenoBaHue
JIMHEWYaTOro CIEeKTpa BOAOPO/Ia M OMPEIEIeHHs MOCTOsHHOM Punbepra

YuebHas ayJIUTOpHs quist | AyautopHast nocka; Komruiekt yde6HOM Mmebenu; MynsrumenuitHoe o0opymoBaHHE: HPOEKTOP

MPOBECHUS 3aHATHIA | (CTalMOHApHBIN), SKpaH (cranuoHapHsli), [IK (mepenocHoit)

JICKIMOHHOTO THIIA

JlabopaTopus MEXaHUKU u | Aynuropaas nmocka; Kommmekt ydueGHOM Mebenn; JlaGopaTopHBIE CTEHABL: Y HUBEPCAIBHBIH

3JIEKTPUYECTBA - ydeOHas | CTeHA «3aKOHBl MOCTOSHHOTO Toka», 6 1mT.; JlaGopatopHas ycraHoBka: OmpenencHue

ayauTOpHsl A MPOBEAEHUS | TOPU3OHTAIBHONW COCTaBiIsAOLIe MarHuTHOoro mossi 3emiu, 4 mr. OnpeaeneHue YCKOPEHHS

1a00paTOPHBIX 3AHATHI CHITBI TSDKECTH TI0 crioco0y beccens, 6 mr.; Mastauk O6epoOeka, 2 mt.; MaxoBoe KoJeco, 4 mrT.;
Ompenenenne ckopoctd  3Byka;, OmpeneneHne OTHONICHMS — TEIDIOEMKOCTEH, 2  MIT.;
JlaGoparopHoe ob6opynoBanue: Habop »snexTpou3MmepHUTenbHBIX MpubopoB, 2 mrT.; Habop
000pyIOBaHUS JUIS BEIYMCICHHS OTPEITHOCTEH M3MEPEHHH, 6 IIT.

[Tomemenne i | Kommnekr  yaeOnot wmebemm; [IK — 10 mT., nomkimroueHHBIX K cetd  "HHTepHer" w

CaMOCTOSITENIbHOM paboThl | o0ecneunBaOIUX ~ AOCTYIl B OJJEKTPOHHYIO  HH()OPMAIIMOHHO-0Opa30BaTENbHYI0  Cpeay

00yJaronuxcst YHuBepcureTa.

YuebHas ayIUTOPHS Ui | AyauropHas nocka; Kommiekt yueOHoi Mebenu

MPOBEICHUS 3aHATHH

IPAaKTUYECKUX 3aHATHH




