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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
KHM3HH

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

JKoNOTHA

224

OCHOBBI HAYYHBIX UCCIIETOBAHUN

225

TexHoMOrMYecKas (HpOGKTHO—TCXHOHOFH‘IGCKEIH) IpaKTUKa

226

TexHonoruueckas nNpakTHKa

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

(MOJYJIS)

OIIK-3: Cnioco0eH NPUMEHATHh COOTBETCTBYIOIIMI (PH3MKO-MaTeMATHYECKHUIl annmapaT, MeToIbl AaHAJIM3a U MO/IeJIMPOBAHMS,
TEOPETUYECKOT0 U IKCIIEPUMEHTAJBHOI'0 UCCJICI0OBAHUA ITPU PEIICHUH npocbeccnonam,nux 3agad

OIIK-3.2: JleMOHCTpHpYET MOHUMAaHUE (HU3MUECKUX SBICHUI U IPUMEHSAET 3aKOHBI MEXaHUKH, TEPMOJHHAMUKH, HJIEKTPUUECTBA U
MarHeTH3Ma, ONTHKH

B pesynbrate 0CBOCHMS AMCHUIIMHBI 00y4aIOLMIUICS J0JIKEH

3.1 |3nars:
3.1.1| - ¢usndeckre OCHOBBI MEXaHUKH;
3.1.2 | - oOCHOBHBIE IIOHATHS, 3aKOHbI U MOZEIN MEXaHUKH, JIEKTPUYECTBA U MarHeTU3Ma, KoJeOaHUi U BOJIH, KBAHTOBOM
(U3NKH, MOJIEKYITSIPHON (DM3UKH U TEPMOIHMHAMHUKH, OTITUKH, ATOMHOW U SJIEPHON (DU3UKHY;
3.1.3 |- METOBI TEOPETHYECKOTO M IKCIIEPUMEHTAIBHOTO HCCIICTOBaHNA B (pr3HMKe.
3.2 | YmeTh:
3.2.1 | ucmosap30BaTh (PU3NYECKHIE 3aKOHBI IPH aHAIN3E U PEIICHUH MPO0IIeM MPOoQecCHOHANBHOMN NeITeIbHOCTH
3.3 | Baragers:
3.3.1 | MmeTomamu ipoBeieHNS (PU3NIECKUX U3MEPEHNIT, METOaMHU KOPPEKTHOH OLIEHKH HOTPENIHOCTEH IPH MPOBEACHUN
(U3NIECKOro SIKCIePUMEHTA.
4. CTPYKTYPA JUCHUIIJINHBI (MOAYJIS)
Bun HaumeHoBaHuUe pa3iesioB U TeM /BU/ 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | Ipllo
3aHATHSA / Kype AroT
Paznen | Pa3zmea 1. OcHOBBI MeXaHUKH
Jlex Kunemaruxka /JIex/ 1 4 J1.1J11.4 0
Cp Kunematuka nocTynaTeasHOTO M BpalaTeabHOrO JBIKCHUS 1 8 JI1.4 0
MaTepHabHOI TOYKH U TBepaoro Tena. /Cp/
JIa6 OCHOBBI METOJIOB 00pabOTKH PE3yabTATOB U3MEPEHUHN (HU3NISCKUX 1 2 JI1.4J11.6 0
BenmuuH. OmpeseneHne MIOTHOCTH Tell MPaBIIBHOH (opMel.  /JIab/
Jlex Hunamuka /Jlex/ 1 4 JI1.1J11.4 0
JIab Omnpenenenne yCKOPEHHs CHIIBI TSKECTH 10 crioco0y beccens. 1 4 JI1.4 J11.6 0
OnpezeneHrne MOMEHTA MHEPLIMU MaxOBOTO KoJieca TUHAMUYECKUM
MeTOJIOM. M3yueHne 0CHOBHOI'O 3aKOHa JUHAMHUKH BpallaTeIbHOIO
JIBIDKEHHS ¢ TIOMOTIbo MasitHrka ObepOexka. /J1a6/
Cp JlMHaMuKa NOCTyNaTeabHOro ABM>KeHUs Tesl. OCHOBHBIE TEOPEMBI U 1 8 JI1.4 0
3aKOHBI. J[MHaMUKa BpallaTeIbHOTO ABMKEHUS TBepaoro Tena. Pabora u
sHeprus B mexanuke. /Cp/
Jlek MexaHngecKue KoneOaHus U BOJIHEI /JIex/ 1 2 J1.1J11.4 0




Cp Tl'apmonmnueckue konebanus. 3aTyxatomue kojaebanus. CioxxeHue 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. DIEMEHTBI
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 Onekrpoctatuka /Jlek/ 2 JI1.1J11.4
J1ab HccnenoBanue snekTpocTaTUUYECKOTo moiist. OnpeneneHine eMKOCTH 2 JI1.4J12.1
KOH/ICHCATOPOB METOZIOM OAITMCTHYECKOTO0 rajbBaHoMeTpa /J1ad/
Cp OnekrpocraTuueckoe none. HanpsokenHocTs U noteHuan. [puainun 8 JI1.4
cynepnosuiun. [Ipumenenune Teopemsl ['aycca st pacyera
AIEKTPUUYECKHX TOJIeH. DIEKTPOEMKOCTh YeTMHEHHOTO TPOBOAHUKA U
MJIOCKOTO KOHIEHCAaTopa. DHEprHs dIeKTpocTaTiHueckoro moss /Cp/
Jlex OnexkrpoauHamuka /Jlex/ 2 JI1.1J11.4
JIab M3mepeHune CONpOTUBIICHUS U OTIPEICTICHHUE YIEIBHOTO COMTPOTUBIICHUS 2 JI1.4J12.1
npoBoxHUKA. /J1ab/
Cp OnexrpoauHamuka. [Tocrosuusiii Tok. 3akoHsl Oma. K.IT.J1. nctounuka 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. /IBukeHune 3apsiykeHHBIX
4acTuI] B MarHuTHOM ToJie /Cp/
Jla6 Omnpenenenne rOpU30HTAILHON COCTABIISIONICH HAMPSHKEHHOCTH 2 JI1.4
MAarHuTHOTO ToJist 3emiu. /J1a6/
Cp Marnutnas unaykuus. Teopus Makcenia. SIBjaeHHe 31€eKTpOMarHuTHOM 8 JI1.4
uHayknud. CamouHayKius. MTHAYKTHBHOCTE. DKCTPATOKU 3aMbIKAHUS 1
Ppa3MBIKaHUS dJICKTpHUUecKoi ienr. KoebaTenbHbIi KOHTYD.
OnexTpoMarHuTHble konebarus /Cp/
HKP KonTponsHas pabota 1 /UKP/ 2 1.4
Pazgen | Pasgen 4. OnTuka
Jlex ®dusnyeckas ontuka /JIex/ 6 JI1.1 JI1.4
Cp OCHOBHBIE 3aKOHBI TeOMeTpHUecKoi onTuku. MHTEepdepeHius u 20 JI1.4
nudpaknus ceera. [lonapuzarus ceera /Cp/
JIab Onpexenenue ri1aBHOro (POKYCHOro paccTosiHUs TuH3. Onpenenenne 10 JJ1.2J11.4
MOKa3aTeseH MPETOMIICHHSI KHUIKOCTEH ¢ TIOMOIIBIO 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

OrneMeHTH! KUHeMaTHKH. Mozenu B MexaHuke. Cuctema otcueta. IlocTynarensHoe ABHKEHUE TBEPAOTO Tena. TpaekTopus, AI1Ha
MyTH, BEKTOp NepemenieHus. CKOpoCTh M YCKOPEHHE TOYKH Kak MPOU3BOIHBIE pajinyca-BeKTopa 1Mo BpeMeHu. HopmanbsHoe 1
TaHTeHIMaJIbHOE ycKopeHus. Kitaccudukanus BUIOB JBIKSHUS.

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 €r0 JIBH)KEHHUSL.

PaGoTa noctostHHOM U epeMeHHON CHITbI. BoipaskeHue paOboThl CHITBI Yepe3 KPUBOJUHEHHBIN HHTErpaid. MOIIHOCTb. DHEPTHUs Kak
YHUBEpCAJIbHAS Mepa PA3IUIHBIX (OpM JBHKEHUS U B3auMOJIeHcTBIsI. KuHeTHIeckas 3Heprisi MeXaHUIeCKOW CUCTEMBI. 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 BpaILATeIbHOIO IBUKEHHUS TBEPJOIO Teja OTHOCUTENIBHO HEMOABHKHOM OCH. 3aKOH COXpAaHEHUsI 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 )KUAKOCTU U raze. Ennnunsl u3mepenus nasienus. 3akonsl [lackans u Apxumena. TeueHue uneanbHON )KUAKOCTH.
YpaBHeHue Hepa3pbIBHOCTU. Y paBHeHUE bepHymu u ciienctBus u3 Hero. Teuenue Bs3koi xugkocti. @opmynsl HeioToHa n
Croxca. KoaddpunueHT BI3KOCTH U METOMBI €r0 ONpeAeTIeHHUS.

Tema 1.3. Mexanudeckue KojeOaHus ¥ BOJIHbI

IapmoHmueckue KoeOaHus u uX XapakTepuctuku. JuddepeHnnanisaoe ypaBHeHHE TAPMOHHYESCKHUX KojieOaHuid. [IpyKuHHBIH,
(u3muecKuii 1 MaTeMaTHIECKUH MasSTHUKHA. DHEPIUs TapMOHUYIECKUX KoneOanuil. ClioxeHHe TapMOHIYECKHUX KoJleOaHuil 0THOTO
HafpaBlIeHHUs U OJJMHAKOBOM yacToThl. buenue.

CroxeHns B3aUMHO MEPICHANKYIAPHEIX KoseOanuit. @uryps! Jluccaxy. 3aTyxarommue U BEIHYXICHHBIC KosleOanus1. Pe3oHaHC.
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.

OneMeHTHI cTaTUCTHYeCKOl (hu3uky. 3akoH MakcBema A pactpeieNICHNsT MOJIEKYIT HAEATbHOTO ra3a 0 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 ¥ OTEHIINATBHAS YHEPTHUS MEKMOJICKYIIIPHOTO B3auMoaeiicTBs. D dexTHBHBIN qrameTp MoJieKyl. Y paBHeHue BaH-nep-
Baanbca. dazosble nepexonst 1 u 2 pona. Kputnueckoe coctosinue. Tpoiinas Touka. OcoO€HHOCTH TBEPAOTO U )KUAKOTO COCTOSTHHIMA
BemecTa. IToBepxHocTHOE HaTskeHUe. CMadnBaHue. KanunmspHele siBICHUS.

Paznen 3. DnexTpomMarHeTusm

Tewma 3.1. DnexTpocraTka

3akon Kynmona. HanpshkeHHOCTB 1 CHIIOBBIC JIMHUX HANPSHKEHHOCTH 3JIEKTPUYECKOTo 1moiis. [IpuHIIIT cyrepno3nym
aeKkTpuueckux nonei. [IpuMep pacuera HaNPsKEHHOCTH IO, CO34aBAEMOM cUcTeMOM 3apa0B. II0TOK BEKTOpa HaNpsS>KEHHOCTH
anekrpuueckoro noist. Teopema Octporpanckoro-Iaycca

PaGota cun anekTpruecKoro noss no nepeMemeHuo 3apsaa. Lupkynsanus Bekropa HanpskeHHOCTH. [loTeHIManbHbIN XapakTep
ANIEKTPOCTATHUYECKOTO oI, [oTeHITHAaN AIIeKTPIYEeCcKOro NoIs. DKBUIOTECHIIHANEHBIC TOBEPXHOCTH. CBSI3b MOTEHITHANA C
HaNPSHKEHHOCTHIO MOJIS. DIEKTPUIECKOE MOoJie B AMANEKTPUKaxX. TUIBI TUAIEKTPUKOB. Buabl monspuzaunu. Bekrop nonspuzanmu.
ITpoBOOHMKHM B 3JIEKTPOCTATHUECKOM IOJIE. DIEKTPOEMKOCTh MpoBoAHKKA. KoHaeHcaTopsl u ux Buabl. GopMmyria miI0cKoro
KoHJeHcaTopa. CIiocoOBI cCoeTMHEHHS KOHAEHCATOPOB B 0aTapero. DHEPTUs IEKTPOCTaTHIECKoro moist. O0bEMHAs MIIOTHOCTh
SHEpTHUH.

Tema 3.2. DnekTpoarHAMHKA

[TocTosiHHBIN AekTpuYecKuil TOK. Buasl HocuTenei 3apsaa B pa3inuHbix cpenax. Cuma Toka. Bexrop miotHoctu Toka. 3J1C
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. 3akoH [xoyns-Jlenna. [Ipasuna Kupxroda n npuMeHeHne nx K 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).

Cuuibl B3aMMOJEHCTBUS MapaeNbHbIX TOKOB. 3akoHbI AMIepa. JIBH)KeHHE 3apsDKEHHBIX 4acTUIl 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 no nepemenieHno MPOBOIHUKA U KOHTYpa C TOKOM B MArHUTHOM Moe. DleKTpoMarHuTHas MHAykuus. 3akoH dapazes u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus 3Heprun. IIpasuno Jlenua. fIpnenue camouHaykiuu. IHOyKTUBHOCTE KOHTYpa. DJ1C
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.

DnekTpoMarHuTHbIE KoneOanus. ['apMoHnYeckue, 3aTyxaromue 1 BIHYKIeHHbIE KoneObanus. [Tonsrue o pesoHaHce.
OJeKTpOMarHuTHHIE BOJIHBL M UX cBOMCTBA. [1Ikana 31eKTpOMarHUTHBIX BOJIH.

Paznien 4. Onruka

Tema 4.1. @usznyeckas onTuka

OCHOBHBIE 3aKOHBI T€OMETPUUCCKOM ONTHKH. AOCOIIOTHBIN M OTHOCHTEIIBHBIN ITOKa3aTeNH MpeoMIeHNs. VX hu3uaeckuii CMBICI.
SIBneHue moaHOTrO BHyTpeHHero oTpaxeHus. CeeroBogbl. Chepuueckue 3epkana. @opmyna sepkana. [Toctpoerne n300paxeHHi.
Tonkue muu3sl. Popmyna muH3bL. [TocTpoeHe H300paKSHUH.

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 OTPaKEHUU U
IpEeJIOMJICHIH Ha TPaHHLE JBYX IUAIEeKTPUKOB. 3akoH bprocrepa. JIBoitHoe myuenpenomiuenue. [Tpu3sma Hukoms. ITonsponast u
HONAPU3ALOHHBIE IPU3MBIL.

HckyccTBeHHas onTrdeckast aHnzoTponws. D dextsl Keppa u @apanes. OnTndecky akTHBHBIE BemiecTBa. Jlucmepcus cera.
OneMeHTHI 3IeKTPOHHOH Teopuu aucnepcuu ceera. [lormomenne (abcopOiist) cera. 3akoH byrepa.

Tema 4.2. KBanToBas onTHKa

TemnoBoe U3IIyueHUE U €T0 XapaKTEPUCTUKH. AOCOMOTHO yepHoe Teno. 3akoH Kupxroda. 3akon Credana - bonbumana.
Pacipenenenue 3HEPTHH B CIIEKTPEe aOCOIIOTHO YEPHOTO Tena. 3aKoH cMmereHns Buna. ®@opmyna Penest-/xumca.

SBnenune poroaddexra. Buenrauit Gporodapdexr u ero 3akonsl. oToHsl. YpaBHeHHE DifHIITeHHA I BHEIIHETO (oTo3DhheKTa.
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 aromoB Tomricona n Pesepdopna. Omnupuueckue 3aKkOHOMEPHOCTH B CIIEKTPaX MUCITYCKAHHUS U MOTJIOIIECHHS 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. [Tornomenne, CIORTaHHOE U BRIHYXICHHOE H3IydeHune. IIoHsITHe 00 ONTHYeCKUX
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
W3ITy9IeHHe U ero BUIBL. 3aKOH PaJHOaKTUBHOTO paclaga. 3aKOHOMEPHOCTH U ITPOUCXOKIeHHE alb(da, OeTa - 1 raMMa-n3ITydeHus
aTOMHBIX sifiep.IIoHsTHE O AEPHBIX peaKUUsIX U UX OCHOBHBIX THUIAX. MICKyCCTBEHHAs palMOAKTUBHOCTS. JlelIeHUE TSKEIBIX sIIED.
Hennas peakuus aenenus. [lonarue o saepHoii sHepreTuke. Peakius cunTe3a aTOMHBIX aaep. [Ipobiema ympapisieMbIx
TEPMOSIECPHBIX PEaKIMil. DeMeHTapHbIe YacTHLBL. VX kmaccuduxanmys.

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

Kommerenmuns OITK-3

1 cemectp:

3aKphITHIC 3a/IaHAS:

1. Beipaxkerne &/(R+r), tae e- 9/1C ncrounnka Toka, R- BelHUiHA BHEIIHETO COIPOTHBICHUS, I- BHYTPEHHEE COIPOTHBIICHUE
WCTOYHUKA, IPEJICTABISIET COOOH. ..

CHJTy TOKA B 3aMKHYTOH menu *

HaIpsDKEHUE Ha BHEIITHEM COIIPOTHBIICHUT

HaIpsDKEHUE Ha 3aKUMaX UCTOYHHKA

paboTy nepeMenieH s MOJI0KUTEIBHOTO SIMHUYHOTO 3aps/a 110 3aMKHYTO! LieTn

2. [Touemy HEBO3MOXKHO CO3/IaTh BEUHBIH ABUTATENb MepBOro poaa? Ero co3manue HapymiaeT. ..
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 JBHXKEHHS T KaK MajbIX, TAK U COIIOCTaBHMBIX 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 BaKyyMe, OIHCBHIBAET
[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 TEMIIEPATYPBI MEXKIy HarpeBaTesieM U xonoanibHuKoM, To KIT/] mammHer

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 3apsbKeHHas YacTULA JBHXKETCS HEPIICHANKYIISIPHO CHIIOBBIM JIMHHUSIM HAIPSHKEHHOCTH MarHUTHOTO TI0JIsL, TO €€ TPaeKTOpHs
npeCTaBiIseT cob0i

* OKPY)KHOCTB

OPSIMYIO JIMHUIO

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
* IBIKYITUECS

Ha OTPHUIATENbHBIC 3aPS/IbI

MOKOSIIHECS

HA MOJIOKUTEIIBHBIC 3aPsIIbI

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

*OTHOCUTEIHLHOCTH

COOTBETCTBUSA

JIOTIOHUTEILHOCTH

HE3aBUCHUMOCTH

13. MI3MeHeHne BHYTpEHHEH 3HEPTUH ra3a MPOU30IIIO TOIBKO 3a CYET pabOTHI CXKATHA Ta3a B ...
U300apHOM TIporecce

H30XOpPHOM IIpoLecce

U30TEPMHUYECKOM IIPOLIECCE

* annabaTU4ecKoM Mmpolecce

14. DrexTpuYecKoe MoJIe CO3AaeTCs ABYMs [IapaslIeIbHBIMU, BEPTHKAIBHO PACIIONIOKEHHBIMHU IIACTHHAMH, 3aPSUKCHHBIMHE
Pa3HOMMEHHO C OJIMHAKOBBIMHU 110 MOJIYJIIO TOBEPXHOCTHBIMHU IIOTHOCTSIMY 3apsi10B. HanpsnkeHHOCTh Pe3ysIbTHPYIOIIETO
ANEKTPUYECKOTO MOJISI PaBHA HYJIIO ...

* 33 mpenenaMu IIacTuH

MEK/Ty IIaCTHHAMUA

TOJIBKO CITPaBa OT BTOPO# MIIACTHHBI

TOJIBKO CJIEBA OT MEPBO#l IIIACTHHBI

15. Toueunsrtit 3apan Q = 531 uKx nomenieH B 1ieHTpe Kyda ¢ anuHoi pedpa 10 cM. [ToTok BekTOpa HANPSKEHHOCTH
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 IMPOUCXOIUT 3a CHET pabOTHI CKATUS raza B ........ nporiecce
OrtBet: agnabaTuueckoM

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

3. Teno, MONHOCTBIO TOTPYKEHHOE B BOAY (IUIOTHOCTH BobI p=1000 Kr/M3) BecHT B 5 pa3 MeHbIIIe 4eM 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. CyznHO, 3arpy>ke€HHOE I0J1 BATEPIMHHIO, 3aX0/IUT U3 PEKH B MOPE, IIPU ATOM YPOBEHb BaTCPIMHUU
OTBET: MOJHUMETCS HaJ BOJAOH

7. HacTtH1a U3 COCTOSIHUS MTOKOSI Hauala JBUraThCs 0 Jyre OKPYKHOCTH paanyca R=1 M ¢ MOCTOSHHBIM YTJIOBBIM YCKOPEHUEM € =
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 XoJIoAMIbHUKY. KodyecTBo TennoTel, noxyyaeMoe ot Harpesareist paBHo 75 k/[x. Pabota, coBepiraemast MalmHoH 3a
OJTVIH ITUKJI paBHa ...

Otsert: 15 xJIx

9. SHCKTpI/I‘IeCKOG COIMPOTUBJICHHUE MCTAJIJIOB U MTOJYIIPOBOAHHWKOB ITPU YMCHBIICHUU TCEMIICPATYPHI ...
OrtBerT: YMEHBIIACTCA Y METAJUIOB, YBEJIMYNBACTCA y TOJIYITPOBOJTHUKOB

10. Toueunsrii 3apsg Q = 531 vKi nomeeH B eHT Kyba ¢ JuyinHO# pedpa 10 cm.
[ToTok BekTOpa HAMPSHKEHHOCTH 3JICKTPUIECKOTO TOJISI Yepe3 OJJHY I'paHb Ky0da 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 MEX/Ty 3HAYCHUEM BEJIHMYHHBI, [TOJTy4aeMOH P U3MEPEHHH, U ¢€ MICTHHHOM 3HaYCHHH Ha3bIBACTCH. ..
OTBeT: abCOMOTHOHN MOTPENTHOCTHIO.

14. B xakoM Iporecce H3MEHCHUE BHYTPEHHEH SHEPTUy T'a3a MPOMCXOAUT TOJIBKO 3a CUET pabOTHI CokaTus rasa’?
OTBeT: B aarabaTHYeCcKOM Iporecce.

15. Jluck maccoii T=2 KI KaTuTcs 0e3 CKONbKEHUS 0 TOPU3OHTANIb"HON INIOCKOCTH CO CKOpOocThio V=4 m/c. Haiitu
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 MEPEX0JI0B C HIKHUX PHEPreTHUECKUX YPOBHEH Ha GoJiee BBICOKUE DHEPreTHUECKHUEe YPOBHU

* COBOKYITHOCTB ONTHYECKHX MEPEXOJIOB ¢ O0sIee BHICOKHX SHEPTETUUECKUX YPOBHEH HA HIDKHUE SHEPTETHUECKUE YPOBHH
COBOKYITHOCTH ONTHYECKHUX ITEPEX0JI0B C HIDKHAX YHEPTeTHUECKUX YPOBHEH Ha SHEPTeTHUSCKHE YPOBHH CBOOOIHBIX JICKTPOHOB
COBOKYITHOCTh ONTHYECKHUX MEPEX0/I0B C BRICOKUX 3HEPreTHYECKUX YPOBHEH HA SHEPreTHUECKUE YPOBHU CBOOOAHBIX AJIEKTPOHOB

3. PagyXXHBIE IITHA Ha TIOBEPXHOCTHU BOJIBI, TOKPBITOM TOHKOH IJIEHKOW OCH3MHA, OOBACHSIIOTCH. . .
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, ¢ — CKOpOCTb CBETa B BAKYYME, OITUCHIBACT
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 ONTHYECKHUX ITEPEX0JI0B C HIDKHAX PHEPTeTHUECKUX YPOBHEH Ha OoJiee BEICOKHE YHEPTeTHYECKHE YPOBHH

* COBOKYIMHOCTB ONITHYECKHUX MEPEX0JI0B ¢ OoJiee BRICOKUX SHEPTeTUIECKUX YPOBHEH HAa HIKHIE YHEPTeTHUECKHE YPOBHU
COBOKYITHOCTb ONITHYECKHX IEPEXO0/I0B C HIKHUX YHEPreTHUYECKUX YPOBHEH Ha SHEPreTHYECKHE YPOBHH CBOOOIHBIX 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 u3 mepednciIeHHbIX HIDKE BUIOB 3JIEKTPOMATHUTHBIX U3TydeHUH IMeeT HAUMEHBIIYIO [UIMHY BOJIHBI?
PaaOBONIHBI

BUJHUMBIN CBET

yABTpadHOIECTOBOEC H3TyICHHUE

uH}paKpacHOe U3TyueHHE

PEHTI€HOBCKOE H3IydeHue *

12. InvHa BOIHBI U3IIy4eHHs kenToro cera A = 600 M. Haligure 4acTOTy 3TOr0 U3IIydeHHs.
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. Onpenenutsb yroa Mexay IaJarolluM JIy4OM U IOBEPXHOCTBIO 3€pKalla, €CIIU YTroJl OTpaXkeHus 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 meHTpe BBITYKIIOHN JHH3BI IPUKICHIH MOHETY. Kak 3TOT (hakT moBnusieT Ha AeHCTBUTENFHOE N300pakeHNE mpeaMeTa’?
OTBeT: YMEHBIIUTCS SPKOCTh BCETO M300paKeHUs

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 Mex1y MaJarolluM Jy4OM U MIOBEPXHOCTBIO 3epKalia, €ClId YroJl OTpaxeHus 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. [locrosianas [lnanka h = 6.63¢ 10- 34/1xec, ckopocTb cBeTa B Bakyyme ¢ = 32108 m/c, 3apsn snekTpona 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, CKOpOCTh cBeTa B Bakyyme ¢ = 3108 wm/c
Orser: 1,3 -10-27 kr -M/c

14. TTotok (OoTOHOB BHIOMBAET M3 MeTaJIIa ¢ paboTO Bbixona 5 3B doTosnekTponsl. JHeprus ¢poToHOB B 1,5 pasa Gombiie
MaKCHMaJIbHOM KHHETHYECKOM 3Heprud (PoTo3mekTpoHoB. KakoBa MakcHMaibHasi KHHETHYECKAsE SHEPT U POTOIIEKTPOHOB
Otser: 10 5B

15. Anpda-u3mydeHne — 3TO MOTOK...

OTBeT: siapa renus

TuroBkIe IPaKTHUECKHE 3aJaHUS K 9K3aMEHY 110 JUCIUILUINHE:

3aganue 1. [IpsmonnHeiiHOe IBH)KEHHE MaTepHaIbHOI TOUKU OMUCHIBAECTCS 3aKOHOM . HaliTu skcTpemManbHOe 3HaYeHHEe CKOPOCTH
ToukH. KakoMy MOMEHTY BpeMEHH OT Hayalla JBHKEHHs OHO COOTBETCTBYET. B Kakoil MOMEHT BpeMeHH CKOpOCTh ?

3amanue 2. B omHOpotHOM MarHuTHOM m1071e ¢ nHAyKIwei 0,35 Tin paBHOMepHO ¢ gacToToit 480 00/MHH BpammaeTcs pamka,
coxepxkamtas 1500 ButkoB miomanso 50 . Ock BpalieHHs JISKHUT B INIOCKOCTH PaMKU U IEPIEHIUKYISPHA THHUSIM HHIYKIIUH.
Omnpenenuts MakcuManbHyto OJ[C HHAYKIINU, BOSHUKAOLIYIO B paMKe.

3amanue 3. [Iy4ok ecTecTBEHHOTO CBETa MTalaeT Ha CHCTEMY M3 4 HHKOJIEH, IIIIOCKOCTD IPOIYCKAHMUS KaXKIOTO U3 KOTOPBIX
MOBepHYyTa Ha yroi 30° OTHOCUTENBHO IIOCKOCTH POIYCKAHHS IPEABIAYIero HuKois. Kakas 9acTe CBETOBOTO ITOTOKA IIPOXOIUT
gepe3 3Ty cucteMy? IloTepsiMu HHTEHCUBHOCTHU CBETa B HUKOJISIX IIPeHeOpeyb.




TumoBbIe BONPOCHI K 3alUTe J1abopaTopHOH paboThl «/3ydeHne OCHOBHOTO 3aKOHA TMHAMUKH BPAIIaTEIbHOTO ABHKECHUS C
nomoltibo MasitHuka Obepoeka.»

1. Kakoe nBmxeHne Ha3bIBaeTCs BpallaTeIbHBIM?

2. Cdopmynupyiite BTOpoii 3akoH HploTOHA [T BpamarenbHoro ABmKeHUs. CpaBHUTE C 3aKOHOM JJISl TOCTYNATEIbHOTO
JIBIDKEHHS.

3. Yto Takoe MOMEHT MHepIHH Tena? MOMEHTH HHEPIMHU TeJl MPaBIIBHOH (GOpPMEL: 00pyda, HMIHHIpA, Iapa, CTEPHKHA?
4. UYeMy paBeH MOMEHT UHEPLIMU CUCTEMBI Ten?

5. Coopmynupyiite Teopemy Ilteitnepa.

TuroBEIe BOIIPOCH! K 3aIIUTE Tab0opaTopHOit paboThl «OmpeaeneHre TOPU30HTAIFHOM COCTABIAIONIEH MAarHUTHOTO TTOJIST 3eMITI
Jaiite onpenencHyue 3J1€MEHTaM 3€MHOIO MarHeTU3Ma.

Cdopmynupyiite 3axkon buo-Casapa-Jlannaca.

OOBSICHUTE MPHUHIMI CYNEPIIO3UINN MAarHUTHBIX IoJiei. ['ie oH ucnonb3yeTcs B padore?

UYeMmy paBHBI HAIlPsHKEHHOCTh M MHAYKINS MAarHUTHOTO IIOJIS B IIEHTPE KPYrOBOTO TOKA.

Kak BBIMIIIUT MarHUTHOE MOJe KaTyIIKu?

B kakux eaMHuIax u3Mepsercs HalpsHKeHHOCTh MarHUTHOro noist B cucremax CU u CI'CM? Kakast cBsI3b Mexay HUMU?
UTo Takoe MOTOK MarHUTHOW MHIYKUIWW KaTyIIKA?

OOBsICHUTE YCTPOHCTBO W IPHHIIHI ACHCTBHUSA TAHTEHC - TalbBAaHOMETPA U YKAXHTE, JUIS KAKUX IMPAKTUYECKUX LeJIeH OH
IPUMEHSIETCSI.

9. IMoyemy m3mepeHus HanbOoJee TOYHBI MPU YIilaX OTKIOHEHHs ONH3KHX K 45°7

TwuroBEIe BOIPOCH! K 3aIUTe TabopaTopHOit paboThl «OmpeaeneHne JUTMHBI BOIHBI H3Ty4eHHUS Ja3epa IPH MOMOIIN

Ju(PaKIHOHHOMN PEIIeTKI»

B dem 3axirovaercs siBneHue uHTEphEpeHIUH?

B dem 3akirouaetcs sBiieHHE audpaxim?

OOBSCHUTE SIBIICHHE IepepaclpeielieHus CBETOBOM SHEPTUH NpH Audpakiun?

Kakve MCTOYHHKH AJIEKTPOMArHUTHBIX BOJIH SIBJISIFOTCSI KOT€PEHTHBIMU?

Yro Takoe mudpakunoHHas pemerka? OopMyna TIaBHBIX AU(PPAKIHOHHBIX MaKCHMYMOB.

Ha mudpakinoHHYI0 penieTky HOpMaJIbHO TagaeT MapaJulebHbBIN MyqdoK JTydei ¢ amuHaMu BoH Al u A2 (A1 > A2). lats
pncyHOK (xox mydeit), COOTBETCTBYIOIIUH MepepacipeaeneHuto 3Heprud B nopsaakax k=0,k=1,k=2
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TunoBsie TCOPETUICCKUE BOIPOCHI K OK3aMEHY 1O JUCHUITIIINHE!

L. Mopgenu B mexanuke. Cucrema otcdera. TpaekTopus, AJIHHA ITYyTH, BEKTOP MEpeMEIICHHS.

2. BekTopbl CKOPOCTH, YCKOPEHHS €ro COCTABIAIOIINE (TaHI€HIUAIbHOE U HOPMAJIbHOE YCKOPEHHS).

3. IpsmonuHeliHOe paBHOMEpPHOE IBMKEHHE MATepHATBHON TOUKH. YPABHEHUS NBIKEHUS. | pad¥KH IIyTH, CKOPOCTH H
YCKOPEHHUSL.

4. CroxxeHHe B3aMHO NEPICHIUKYISPHBIX KOJCOaHUH.

5. Bunbl MexaHnuecKkux BOJIH.

6. YpaBHeHue Oerymmeil MI0CKoi BOMHEL. MHTep(epeHys BOIH.

7. JIBI>KeHHE TeNl B KHUIKOCTAX U razax. IlogbpemHas cuia, 1000BO€ CONPOTHUBIICHUE.

8. Teuenue Bsskoi sxunkoctd. @opmyna Herorona. PexxuMbl TeueHUs KUAKOCTH.

9. KosddurmenT Bsa3xoctn u Metoxns! ero onpexneneHus (Crokca u ITyaseiis).

10. Teopema Octporpanckoro- I'aycca Ui 3I€KTPUYECKOTr0 MO B JU3JIEeKTpuke. JusnekTpudeckast IPOHUIIAEMOCTb CPEIbL.
1. OHeprust AMeKTPOCTATHUECKOro MOJIs. DHEPrusl 3apsyKeHHOTo YEAUHEHHOTO NPOBOIHUKA.

12. Maruuthsiil notok. Teopema Octporpazackoro-I"aycca st MAarHUTHOTO TOJIS.

13. Pabora mepemerieHus MPOBOJHNUKA M KOHTYpPa C TOKOM B MAarHUTHOM IIOJIE.

14. DneKTpoMarHuTHas MHAYKuus. 3akoH JleHua.

15. INonspusanus csera npu JBOHHOM JydenpesroMiIeHHH B kpuctamnax. [Ipusma Huxond. 3akon Maroca.

16. HckyccTBeHHasi ONTHYECKasi aHU30TPONMsL. AHAIN3 HAIPSHKEHHOIO COCTOSHUS JeTajel MONIpU3allMOHHO-ONTUIECKUM
METOZOM.

17. Bparenue mIockocTH MOMAPU3ALNU ONTHUECKH aKTUBHBIMU BemiecTBaMu. OmpeseneHne KOHIEHTPalul pacTBOPOB
HOJISIPUMETPUUECKUM METOAOM.

18. ®usuka aroma. Mogenu aroma. Iloctynarel Bopa.

19. Teopus atroma Bonopoaa no bopy. Yposuu sneprun. Cepuansnas Gopmyna bansmepa.

20. PenTreHoBckue criekTpbl U3IydeHUs. 3akoH Mo3nu

21. OneMeHTH! (PU3MKH IEMEHTAPHBIX YACTHIl. THITBI B3aMMOACHCTBUH dIIEMEHTApHBIX YacTull. [IoHATHE O KBapKax.

6.4. Meronnueckue MaTepuaJibl, ONpeae/sonme npoueaypbl OHeHUBaHUA

Metoauka OLIEHKH 3K3aMEHa 110 AUCLUIIIMHE

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

B pamkax TeopeTHuecKoi YacTH 00yJaromuiics, Ul KaKA0ro 3a1aHus, (GOPMyIHPyeT MPaBIIbHbIE C €r0 TOYKH 3PEHHS OTBETHL
3agaHue CUNTACTCS BHINOJHEHHBIM B TOM CIIyyae, €CIU JaHbl BEpHbIE OTBETHI Ha BOIPOCHL. B MpoTUBHOM cilydae 3a7aHue
CUUTAETCS HEBBIIIOIHEHHBIM.

IIpakTHyeckas 4acTh dK3aMeHa 110 JUCLUIUIMHE NIPECTABIAET 3a1a4l, HAllpaBJICHHbIE Ha BBIIBICHHE BO3MOXXHOCTY IPAKTUYECKOTO
[IPUMEHEHUS KOHKPETHOIO TEOPETUUECKOr0 pas3iena.

OK3aMeH BBICTaBIISIETCS C YUETOM PE3YNbTATOB BBIIIOJIHEHUS TEOPETHYECKOH M MPAKTUYECKOH yacTeil B COOTBETCTBUH C




HPUBEICHHBIMU HIKE TPEOOBaHUSIMH.

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

4 (xopormo) 75+84 Bce 3amaHus BEINONHEHBI B COOTBETCTBHH C TPEOOBAHUSAMHU, B 00BEME HOCTATOYHOM IS OOIIETO
(hyHKIMOHUPOBAHUS CUCTEMBI MJIH BBITIOJHEHO J1Ba 3a/1aHUsI B COOTBETCTBUU C TPEOOBAaHHUAMH, B IOJIHOM 00Bbeme U 0e3 OLIMOOK.

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

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

JO0CTAaTOYHOM JIs 06IL[€F0 (I)yHKI_II/IOHI/IPOBaHI/IH CUCTEMBI
HTtoroselii 6ajur 3a 9K3aM€eH BBICTABIISIETCS 110 OLICHKEC Xyz[mef/i gactu. B CIIOPHBIX CJIydasaX MPEroaaBaTeCiib BIIPAaBC 3a1aBaTh
YTOUHATIOIMINE BOPOCHI U 1aBATh JOMOJHUTECIBHBIC MTPAKTUICCKUEC 3aJaHA.

MeroHKa OICHKH 3a4eTa 110 JUCIUILINHE

3a4eT Mo AMCIUILTHHE BBICTABISETCS MO PE3yabTaTaM CUCTEMATHUECKON paOOTHI CTYJCHTa B TEUSHHE CEMECTpA.

MeTtoauka oneHKH J1abopaTOPHBIX PaboT

CTyIeHT IOJDKSH BBITIOJNHHUTE M 3aIIUTUTH BCE JIA0OPATOPHBIC PabOThI, IPEIYCMOTPEHHBIC TIPOrPAMMON THUCIUILIHHBI.
JlabopaTopHas paboTa cUUTACTCS 3AIMUIIICHHON MPH YCIOBHH YIAOBICTBOPUTEIBHBIX OTBETOB HA HE MeHee 85% BCEX KOHTPOJILHBIX
BOIIPOCOB, IIPUBEICHHBIX B KOHIIE KaXKI0H paboThI B JIAOOPATOPHOM MPAKTHKYME, & TAKKE BHIIOTHEHHUS TECTOBBIX 3aJIaHHIA TIO TEMe
paboThl Ha YCMOTpPEHHE MpernoiaBaTeseH.

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

7.1 Pexomenayemasi JutepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI
JI1.1 | Tpodumona Taucus Kypc ¢uzuku: yaed. mocobue iist HHXESHEp.-TEXH. CIEIl. By30B Mocksa: Axanemus, 2010
MBanoBHa
JI1.2 | CurumoB Bnamucna | OnTuka. ®usnka aToma: 1a00paTOPHBINH MPAKTUKYM MO (HU3KKeE Hosocubupck: CI'YBT,
HBanoBu, 2016
IIporonomnosa Huna
ITaBnoBHa
JI1.3 | Buxkynos C. B., ®dusnka: cOOpHUK 33124 Hosocubupck: CI'YBT,
Curumos B. ., 2017
Tpeiakuna E. T.
JI1.4 | C.B. Bukymnos, B.1. Odusnka: yued. mocodue Hosocubupck: CI'YBT,
Curumos, E.T. 2017
Tpsiakuna, A.C.
Spocnasuesa
JI1.5 |Huxurenko AHatomuii |JlaGopaToOpHBIH IPAKTHKYM IO MOJNEKYISIPHON (HU3MKE: MPAKTUKYM Hosocubupck: CI'YBT,
I'eoprueBuny, SIkoBieB 2019
Brnagumup
Huxomaesuu,

CurumoB Buagucias
MBanoBuy, TpbrIHKHUHA
Enena TpanuesHa,
IIporononosa Huna
ITaBnoBHa, I'otoBaHOB
Muxaun HukonaeBuu

JI1.6 | Huxutenko AHatonuii |JIabopaTopHBIN MPAKTHKYM MO MEXaHHKE HoBocubupck: CI'YBT,
I'eopruesuu, SkoBies 2018
Bnagumup
HuxonaeBuu,

CurumoB Bnangucinas
WBanosuy, TpeiHKuHA
Enena TpanuesHa,
IIporonomnosa Huna
IlaBnoBHa, ["'onoBaHOB
Muxaun HukonaeBuu

7.1.2. lonoTHUTeILHAsS JIUTepaTypa

ABTOpBI, COCTaBUTETH 3armaBue W3narenscTBO, TOI
JI2.1 | Opnos Tpaauit JlabopaTopHBIi MPAKTUKYM O (pr3nKe. DNEeKTPUIECTBO, MATHETU3M Hosocubupck: HI'ABT,
Bacunbesny, 2002

CuHIoK0oB Muxauin
IlerpoBuu




8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JISA)

Hasnauenne

Ob6opynoBanue

JlaGopaTopust onTHKHA M (PU3NKH
aToMa - ydeOHas ayauTopHs I

AymutopHas pocka; Kommmext yweOHoit MmeGenm; JlaGoparoprsle ycraHoBkH: OmpeneneHue
IJIaBHOTO (POKYCHOrO paccTosHHs JMH3bI, OnpeneneHue nokasareisi MPeJOMIICHHUS JKHIKOCTEH ¢

HpOBECHUS Ja00OpaTOpHBIX | TOMOIIBI0  pedpakToMerpa AOOe; OmpeneneHue JUIMHBL BOJHBI  Jlasepa IIPH  HOMOIIH

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

YuebHast ayIUTOpHs Juist | AynuropHast pocka; Komruiektr ydeOHoW Mebeny; MynmbTuMenuiiHoe 00OpyHOBaHUE: MPOEKTOP

IIPOBEIEHUS 3aHATHH | (CTallMOHAPHBIN), 3KpaH (cTanuoHapHsI), I[TK (mepeHOCHOI)

JIEKIIMOHHOTO THIA

JlaGopatopust MEXaHUKHU u | AyautopHas Jnocka; Komruiekt yueGHOM wmeOenu; JlaGopaTopHble CTEHABI: YHUBEPCAIbHBIN

JNIEKTPUYECTBA - ydeOHasi [ cTeH] «3aKoHbI IIOCTOSIHHOrO TOKa», 6 mr.; JlaGoparopHas ycraHoBka: OmnpejeneHnue

ayoquTOpHsl  JUIs  TIPOBENEHUS | TOPU30HTAIBHOM COCTaBISIONIEW MarHuTHoro mois 3emnd, 4 mT. OnpeneneHue YCKOPEHHs

1a00PaTOPHBIX 3aHATHH

CHJIBI TSDKECTH To crnioco0y beccens, 6 mr.; Mastauk O6epbeka, 2 mt.; MaxoBoe kojeco, 4 mr.;
Omnpenenenne  ckopoctd  3Byka; OrmpereneHHe  OTHOLIEHUS — TEMIOEMKOCTEH, 2  mIT.;
JlabopaTopHoe oOopynoBanue: Habop 3JeKTpom3MepHUTENBbHBIX TpHOOpoB, 2 1mT.; Habop
000pyIOBaHUS IS BEIYHMCICHIS OTPEITHOCTEH M3MEPEHHH, 6 IIT.

ITomemenue quist | Kommnekr  yaebnoit mebenu; IIK — 10 mr., nogkmrodeHHBIX K cetH "UHTepHer" u
CaMOCTOSTEIbHOMN paboThI | 0OOeCreUnBaAIONIMX ~ AOCTYIl B 3JEKTPOHHYIO  MH(OPMAIMOHHO-00pa30BaTENbHYI0  Cpeay
00yJarOIIXCst YHuBepcurerta.

YueOHas AyIUTOPHS Ui | AyauropHast nocka; Kommuiekt yueOHoi Medenn

IIPOBEACHUS 3aHATUI

IMPaKTUYCCKUX 3aHATUI




