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Yacos 1o yueGHOMY IJIaHy 252 Bupap! KOHTpoOIA Ha Kypcax:
B TOM YHCIIE! 9K3aMeH 2
ay[IMTOPHbIE 3aHATUS 110 KOHTpOITbHAs paboTa 1,2

3aqeT 1

caMocCTosTeIbHas paboTa 98
4acoB Ha KOHTPOJIb 36

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) HUroro
Henens 151/6 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
[IpakTuueckue 14 (14 |18 |18 (32 (32
WHas koHTaKTHas 4 4 4 4 8 8
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HUroro ayn. 56 |56 (54 |54 110110
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HUtoro 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
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

OO61as sHepreTuka

222

CHGHI/IaHBHLIe TJIaBbl MATCMATUKH

223

OCHOBBI aBTOMaTHYECKOI'O YIIPABICHUS

224

Hay‘lHO-I/ICCHeZIOBaTeHBCKaH pa60Ta

3. KOMIETEHIIMA OBYYAIOIMETI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIIUITJINHBI

(MOJYJIS)

OIIK-3: CriocodeH NpuMeHSITh COOTBETCTBYIOIINI (U3NKO-MaTeMaTHUECKHIi aNNapaT, MeToAbl AHAJIN32 H MO/JeJIHPOBAHUS,
TeOPeTHYECKOro M IKCIePHMEHTAJIBHOI0 HCCIEe0BAHMS TPH PelIeHHH NPodecCHOHATBHBIX 32124

OIIK-3.2: I[eMOHCTpI/IpyeT IIOHUMAaHUEC (bHSI/I‘IeCKI/IX SIBJICHUH B MIPUMCHACT 3aKOHbI MCXaHHUKH, TCPMOJUHAMUKHU, DJICKTPUICCTBA U
MariHeTu3Ma, OITHKHU

B pe3yabTaTe ocBOeHHS THCHUTIINHBI 00yJAIOIIHIiC T0JIKEeH

3.1|3uats:
3.1.1| - ¢uznyeckne OCHOBBI MEXaHUKH;
3.1.2 | - oCHOBHBIE MOHATHSI, 3aKOHBI H MOJIENIN MEXAHUKH, SJIEKTPHUECTBA U MarHETU3Ma, KOJIeOaHuil 1 BOJH, KBAHTOBOH
(U3UKH, MOJICKYISIPHOI (DU3UKH U TEPMOIMHAMUKH, ONITHKH, AaTOMHOM U SICPHON (HU3UKH;
3.1.3 |- MeTOABI TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO UCCIIEAOBAHUS B (PH3HKE.
3.2 | YmeTh:
3.2.1 [ ucionp30BaTh (GU3UIECKUE 3aKOHBI IIPH aHATH3E U PEIICHUN MPOoOIeM NpodeCcCHOHANBHON eI TeIbHOCTH
3.3 | Baagerb:
3.3.1 | MmeTogaMu npoBeAcHUS GU3UUSCKUX U3MEPCHU, METOAaMH KOPPEKTHOH OLICHKH TIOTPEIIHOCTEH IIPH NPOBEACHUN
(U3HYIECKOT0 SKCIIePIMEHTA.
4. CTPYKTYPA JTUCIHAIIJIMHBI (MOYJIS)
Bun HaumenoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jlureparypa | IlpIlo
3aHATUSA / Kypc AroT
Paznen | Pa3gen 1. @u3nyecKkue 0CHOBBI KJIACCHYECKOH MeXaHMKHU
Jlex Kunemaruxka /Jlex/ 1 2 JI1.1 0
IIp Kunemaruka. Kunemaruka nocTynaTeIbHOIO U BpalaTeabHOro 1 2 J1.4 0
JBIDKEHHS MaTepHaIbHON TOUKU M TBEpAOro Tena. Pemenue 3anau /IIp/
Jlab OcCHOBBI METO/1I0B 00pabOTKU PE3yabTaTOB U3MEPEHUH (HU3NIECKUX 1 4 J1.7 0
BenmurH. Onpenenenue MIOTHOCTH Tell MpaBiIbHON Gopmbl. /J1ab/
Cp Kunemaruka /Cp/ 1 8 0
Jlex Hunamuka /Jlex/ 1 6 JI1.1 0
IIp Junamuka J[nHamMuKa mocTynaTesibHOTO ABHKeHUs TeJ. OCHOBHbBIC 1 2 JI1.4 0
TEOpEeMBI 1 3aKOHBI. JIMHaMIKa BpaIlaTeIbHOTO IBIDKCHHUS TBEPAOTO
tena. PaboTa u sHeprus B MexaHuke. Pemenue 3amau /Tlp/
Jlab OnpeneneHne YCKOPEHUs CUIIBI TSHKECTH 1o criocoly beccernst. 1 6 J1.7 0
OnpezeneHrne MOMEHTA MHEPLIMU MaXxOBOTO KoJieca JUHAMUYECKUM
MeTozoM. V3ydeHrne OCHOBHOTO 3aKOHA IWHAMUKH BPAIIaTeIILHOTO
JBIDKEHHS ¢ TOMOIIbI0 MasitHuka Obepoexa /J1ab/
Cp Junamuka /Cp/ 1 8 0
Jlex Mexannueckue konebanus 1 BOJIHBI /JIek/ 1 2 JI1.1 0




IIp MexaHudeckre Koae6aHus U BOMHEBL. ['apMOHIUecKHe KoneOaHHs. 2 1.4
3aryxatomiue Konedanus. Crnoxenue kojebanuid. Perrenue 3anay /T1p/
Cp Mexanuueckue konebanus u BomHbl /Cp/ J1.7
HKP 3amiura 1abopaTtopHbix padot /MKP/ 2 JI1.3
Paznen | Pa3zgen 2. OcHOBBI MOJIeKY/ISIpHOH QU3UKH U TEPMOTUHAMUKH
Jlex MornekynspHo-KuHeTHYecKas Teopus /JIex/ JIT.1
IIp MonexynspHo-KHHeTHUecKas Teopusi OCHOBHOE ypaBHEHUE 2 1.4
MOJIEKYJISIPHO-KUHETUYECKOM TEOPUHU HI€AJIbHOTO Ta3a. DIEMEHTBI
craructuku Makcsesuia u bonbivana. Petienue 3amaq /Tlp/
J1ab OmnpeneneHne OTHOIICHUS yIENIbHBIX TETUIOEMKOCTEN BO3/yXa, 2 JIL.S5
HM3MEPEHHBIX MPU NOCTOSIHHOM JIaBIEHUH U TIOCTOSSHHOM 00beMe METOJI0M
Knemana u Jlesopma /J1a6/
Cp MonekynsapHo-KiHHeTHYecKas Teopus /Cp/ 8
Jlex OCHOBBI TepMOJMHAMUKH /JIeK/ JI1.1
JIa6 H3MepeHune UTHBI 3BYKOBOH BOJIHBI,CKOPOCTH 3ByKa ¥ KO PHUIIECHTA 2 JIL.S
[Tyaccona o ¢a30BBIM COOTHOIICHHAM. /J1ab/
IIp OCHOBBI TEPMOAMHAMUKY. AHAIU3 IEPBOrO ¥ BTOPOr0 Hayall 2 J1.4
TepMoauHaMuku. TeruoBble MamuHbl Pemenne 3amayu /TIp/
Cp OcHoBbl TepMoarHaMuKH /Cp/ 14 JI1.6
HKP 3ammra nabopaTopHbIX pador /MKP/ 2 J1.3
Pazgen | Pa3zgen 3. DiekTpuvecTBO
Jlex Onextpocraruka /JIex/ 4 J1.1
JIab HccnenoBanue anekTpudeckoro noiust. OnpenencHue eMKOCTH 4 J12.1
KOH/IEHCATOPOB METOAOM OAIIIMCTUYECKOT0 rajgbBaHoMeTpa /J1ab/
IIp DnekTpocraTuueckoe nonie. HanpsbkeHHoCTh U noTeHuan. [IpuHiun 2 JI1.4
cynepnosuuun. I[lpumenenue teopemsl ["'aycca miist pacuera
UIEKTPUUECKUX MOIEH. DIEKTPOEMKOCTh YeMHEHHOTO IIPOBOIHIKA U
IJIOCKOTO KOHJIEHCATOpa. DHEPTrHs AJIEKTPOCTaTHUECKOTo NoJsl. Pemenne
3amay /TIp/
Cp Onekrpoctaruka /Cp/ 4
Jlex OnexkrpoauHamuka /Jlex/ JI1.1
Jlab H3MepeHue conpoTUBIEHUH U ONpeeieHr e YIeIbHOTO COPOTUBICHHUS 2 J12.1
npoBoaHIKa.OnIpeieTIeHre 3aBUCUMOCTH COTIPOTHBIICHHS TIPOBOHUKA U
MOTYIIPOBOAHUKA OT TeMIepaTypsl. /J1ab/
IIp Onexrpoaunamuka. [ToctosaHsI Tok. 3akonsl OMa. K.I1.JI. ncrounnka 2 1.4
MOCTOSTHHOTO ToKa Pemienue 3amau /T1p/
Cp Onekrpoaunamuka /Cp/
UKP 3amiura 1abopatopHbix padot /MKP/ 2
Paznen | Pa3nen 4. Ji1eKTpOMarHeTu3m
Jlex Marnutoctaruka /Jlex/ 2 JI1.1
IIp Marnutoctatuka. MarautHoe noie. 3akonsl Ammnepa, buo — CaBapa — 2 1.4
Jlannmaca u nmonHoro Toka. Cuna Jlopenua. J{BuxeHue 3apsykeHHBIX
4acTHUI] B MAaTHUTHOM TmoJie. Petnenne 3amayq /T1p/
Jla6 OmnpeneneHre TOPU30HTAIBLHON COCTABISIONIEH MATHUTHOTO TIOJIS 2 JI2.1
3emnu /J1a6/
Cp Marnutoctaruka /Cp/ 6
Jlex MarnutHas uanykuus. Teopus MakcBesia 1j1st S31€KTPOMarHuTHOTO 4 JI1.1
monst /JIex/
IIp MaruuntHas naayknus. Teopust MakcBenia Aj1s 3J1€KTPOMarHuTHOTO 4 JI1.4
1oJisl. SIBneHue 31neKTpoMarHuTHOM MHAYKIUHY. CaMOMHAYKIHS.
WNHAyKTHUBHOCTB. DKCTPATOKH 3aMBbIKAHUS U Pa3MBIKaHUS DIEKTPHUECKON
nenu. KonebarenbHbIi KOHTYp. DJIEKTPOMAarHUTHbBIE KosieOanus Perenue
3amaq /Tlp/
Cp MarnutHas uanykuus. Teopus MakcBesia U1sl 31€KTpOMarHuTHOIO 6
nonst /Cp/
HKP 3ammrta nabopaTopHbIX padot /MKP/ 2 J1.3
Paznen | Pa3gen 5. Ontuka
Jlex Ousnueckas ontuka /JIex/ 6 JI1.1




IIp @usngeckast ontuka OCHOBHBIE 3aKOHBI T€OMETPHUECKON ONTHKU. 2 6 1.4
Wnrepdepennus u audpaxius csera. [lonspusanus cera Penenne
3amaq /Tlp/

J1a6 Onpenenenue riraBHOro (POKYCHOTO pacCTOsHUS TUH3. OnpeencHre 2 6 JI1.2
oKasaTelel peIoMICHUS KUAKOCTE! ¢ IOMOIIBIO pedpakToMeTpa
A0GGe. OmnpenierieHne JJIMHBI BOJIHBI H3JIy4EHUS Jia3zepa Py TOMOIIH
nudpaknnoHHOM perreTkn /J1ad/

Cp Omsnueckas ontuka /Cp/ 2 10
Jlex KsanToBas ontuka /JIex/ 2 2 JI1.1
IIp KBaHTOBas onTHKa 3aKOHBI TEIUIOBOTO M3IydeHUS U HoTodddekTa 2 2 JI1.4

Pemenwue 3amauq /TIp/

JIab OnpezneneHue TeMIepaTypbl PaCKaIeHHOIO Tela ONTUYECKUM 2 2 J1.2
meroaom /JIa6/

Cp Ksanrosas onrtuxka /Cp/ 2 10 J1.2

Paznen Pa3nen 6. AtomHasi u siiepHasi pusuka

Jlex Crpoenue aroma /JIex/ 2 2 JI1.1

IIp Crpoenne aroma KaHToBas mpuposa cBeTa 1 BOIHOBBIE CBOIICTBA 2 2 1.4
yactul Perrenue 3amaq /Tlp/

JIab OrmpeziesieHUEe JIMHEHYATOTO CIIEKTPa aTOMa BOJIOPOJa M OlpeJieIICHIe 2 2 J1.5
noctostHHOM Pundepra. /J1a6/

Cp Crpoenne aroma /Cp/ 2 8

Jlex SAnepuas ¢pusuka /Jex/ 2 2 J1.1

Ip SAnepHas ¢pu3nka 3aK0H paAHOaKTHBHOTO pacnaja. SIaepHsle peakuu 2 2 JI1.5
Pemenue 3amau /T1p/

Cp SAnepnas ¢usuxa /Cp/ 2 6 JI1.5

5. COJEPKAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznen 1. ®usnueckue OCHOBBI KIACCUUECKON MEXAaHUKH

Tema 1.1. KunemaTuka

OnemeHThI KMHEMAaTHKH. Mojenu B MexaHuke. Cuctema orcueTa. [ToctynatenbHoe ABM)KEHHE TBEPAOro Tena. TpaekTopus, ATHHA
IIyTH, BEKTOp nepemenieHus. CKOpocTh U yCKOpEHHE TOUKH KaK IPOU3BOIHBIE painyca-BeKTopa 1o BpeMeHu. HopmanbsHoe u
TaHTeHIHaIbHOEe ycKopeHus. Knaccuduxanust BUIOB ABIKCHHUS.

Tema 1.2. lunamuka

Tpu 3axona nuHamuku HerotoHa. IToHATHS Macchl U cuiibl. Buibl cuil B MEXaHUMKE: TPEHUS, YIPYTOCTH U TAroTeHHs. MMiynbe Tena.
Wmmynsce cunbl. BHenHNe 1 BHYTpeHHHE CHIIBI. 3aKOH COXPaHEHUS NMITyJIbca MEXaHW4IeCKol cucteMsl. LieHTp mace (meHTp
UHEPLUH) MEXaHHUYECKOH CHCTEMBI U 3aKOH €T0 JABM)KCHHUS.

PaboTa ocTossHHOM ¥ TIepeMEHHOH CHIbl. BrIpaskeHrne paboThl CHIIbI Yepe3 KPUBOJIMHEHHBIH HHTErpain. MOMIHOCTE. DHEprus Kak
YHUBEpCAIbHAS Mepa Pa3INIHBIX (JOPM ABIKEHHS U B3anMoeHcTBHsA. KiuHeTHIeckas SHeprusl MeXaHHIeCKOH CHCTEMBI. 3aKOH
COXpaHEHHSI MEXaHHUYECKOH SHEPTHHU U €T0 CBA3b C OJHOPOJHOCTHIO BpEMEHH. Y Aap aOCOMIOTHO YIPYIHX U HEYIPYTUX Tel.
MoOMEeHT UHepLUH TBEPAOTO Tea OTHOCUTENbHO ocu. IIpuMeps! ero Beruncnenus. Teopema IIteitnepa. MomeHT cuinbl. OCHOBHOE
ypaBHEHUE JUHAMUKU BPaILATENbHOIO IBU)KEHUS TBEPJOIO Teja OTHOCUTEIIBHO HEMOABUKHOM OCH. 3aKOH COXpaHEHUsI MOMEHTA
UMILYJIbCA U €70 CBSI3b C U30TPOIHOCTBIO IPOCTPAHCTBA.

3aKkoH BCeMHUPHOTO TsAroreHus. [loTeHIanbpHas SHeprus MaTeprUaIbHON TOUKU BO BHEIITHEM CHUJIOBOM IIOJIE U €€ CBSI3b C CHIIOH,
JIEWCTBYIOIIEH HA MATEPUANIbHYIO TOUKY. 3aKOH COXPaHEHHs MEXAHUYECKOH SHEPIHHU U €r0 CBsI3b C OHOPOAHOCTBIO BPEMEHH.
JlaBneHue B )KUAKOCTU U raze. Enununs! usmepenus nasienus. 3akonsl [lackans u Apxumena. TeueHue uiealbHON )KUAKOCTH.
YpaBHeHMEe Hepa3pbIBHOCTU. Y paBHeHue bepHyiuin u cinencrsus u3 Hero. Tedenue Baskoi sxuakoctd. @opmynsl HeroToHa 1
Croxkca. Koa(huuueHT BSI3KOCTH U METOABI €TI0 ONPEACIICHHUSL.

Tema 1.3. Mexanndeckue KoJeOaHMs X BOJTHBI

I'apmoHnUeckue KoaeOaHus U UX XapakTepucTHKH. JuddepeHnnansHoe ypaBHEHHE TapMOHHUECKHUX Konebauuii. [IpyXuHHBIH,
(uznueckuil © MaTeMaTHUECKUI MAaSTHUKUA. DHEPrusi rapMOHUYECKUX KosiebaHui. ClioykeHne TapMOHMYECKUX KoJeOaHUH 0JJTHOrO
HalpaBJIeHHs U OJJMHAKOBOH 4acToThl. bueHue.

Cro)xeHns B3aNMHO MIEPIECHANKYIAPHBIX Kosebannit. @uryps! Jnccaxy. 3aTyxaromue 1 BEIHYXICHHBIE KosleOanus. Pe3oHaHC.
BonHoBBIE mponecchl. MexaHu3M 00pa30BaHUS MEXaHUYIECKUX BOJIH B YIPYroi cpene. IIpomonsHbIe U MoNepeyHble BOTHBL
YpaBHeHue 110ckoi Oeryiiei BoaHbI. [JJinHa BOJHBI M BOJIHOBOE YHCJIO.

Pa3pmen 2. MonekynspHas Gpu3nka ¥ TepMOJHHAMHKA

Tema 2.1. MonekynsipHO-KHHETHYECKast TEOPHS

OnbITHBIE 3aKOHBI UACANBHBIX ra3oB. YpaBHeHue Knaneiipona-MenaeneeBa. OcHoBHoe ypaBHeHre MKT uaeanpHbIx rasos.
Cpensss KHHeTHYIecKasi SHePTHst MOJIEKyII. MoJIeKyIsIpHO-KHHETHIECKOe TOJIKOBaHNE aOCOIIOTHON TeMITepaTypHl.

OneMeHTHI cTaTUCTHYECKOH (hu3uky. 3akoH MakcBena Al pacipeieNIeHUsI MOJIEKYIT HAEalbHOTO ra3a 0 CKOPOCTSIM.
bapomerpuueckas ¢popmyna. 3akon bonbimana a1 pacnpeiesieHHs 4acTHI] BO BHEITHEM NOTEHIMaIbHOM noiie. CpeqHee 4ncio
CTOJIKHOBEHHH W CPEeTHSS JIIHHA CBOOOIHOTO IMpodera MOJIeKyII.

OmnsitHOe 0o6ocHOBarMe MKT. [Tuddy3us, TeIIonpoBogHOCTS U BHYTpeHHee TpeHue. 3akoHsl Puxa, dypre n HeioToHAa.

Tema 2.2. TepmoauHamuka




Buytpennss sHeprust. Uucno cteneneit cBo60AbI MOIEKyI. 3aKOH PAaBHOMEPHOT'O PACHPEIENICHUs] SHEPTUH MO CTETIEHSIM CBOOOIBL.
ITepBoe Hauano TepmMoauHaMUKH. PaboTa rasa npu u3MeHeHuH ero oobema. TeroeMKocTb MakpocucTeMsl. MossipHast
TEIUIOEMKOCTb. 3aBUCUMOCTb TEMJIOEMKOCTH MJEATIBLHOI0 ra3a oT Buja mpouecca. [IpuMeHeHne nepBoro Hayajaa TEPMOJAUHAMUKH K
m3omnponeccam. AnuabatHslii mponecc. YpasHenue Ilyaccona.

Kpyrossie nponeccel. Obpatumsbie 1 HeoOpaTuMble mporecchl. Lukn KapHo u ero k.1m.j. s uaeansHoro raza. Bropoe nauano
TepMoguHaMUKH. [loHsATHE 00 SHTpONNH, €€ CTATHCTHIECKOE TOJIIKOBaHHE.

CuJIbl ¥ IOTEHIMATBHAS SHEPTHSI MEKMOIIEKYISIPHOTO B3aUMOACHCTBHA. DPPEKTHBHBIN IUaMeTp MOJISKY/1. YpaBHeHUe Ban-aep-
Baanbca. ®a3zoBsle nepexonst 1 u 2 pona. Kputnaeckoe cocrosuue. Tpoiinast Touka. OcOOEHHOCTH TBEPIOTO U KHUIKOTO COCTOSHUIM
BemecTBa. IloBepxHocTHOE HaTskeHUe. CMvadnBaHue. KanunisipHele sSiBIeHUS.

Pa3nmen 3. DnexrpudecTBo

Tema 3.1. DnexktpocraTuka

3akon Kynona. Hanpsi>keHHOCTb 1 CHJIOBBIE IMHUY HANPS KEHHOCTH 3JeKTpudeckoro nois. [Ipunnun cynepnosunun
aneKTpudeckux noiueil. [Ipumep pacuera HaPSKEHHOCTH M0JIS, CO37aBaeMO cCUCTEMOH 3apsAa0B. [10Tok BeKTOpa HANPSKEHHOCTU
anexTpuueckoro nona. Teopema Octporpanckoro-I'aycca

PaboTa cui aneKTprUUecKoro noss Mo nepeMenieHuo 3apsaaa. Lupkynaius BeKTopa HanpsbkeHHOCTH. [loTeHInanbHbli XapakTep
JIEKTPOCTATUUECKOro nojs. [ToTeHnMan 31eKTpuyecKoro nosist. DKBUMOTEHIMAIbHBIE TIOBEPXHOCTU. CBsI3b IOTEHIMATIA C
HaMpPSHKEHHOCTBIO NMOJIS. DIEKTPUUECKOE MOJIE B AUANEKTPUKAX. TUIIBI NUAIEKTPUKOB. Buapl nonspusanuu. Bekrop nonspusanuu.
IIpOBOIHUKH B AJIEKTPOCTATHUECKOM TOJI€. DIIEKTPOEMKOCTh MPOBOIHIKA. KoHeHCaTOPhI U UX BUABL. DOpMysia IIOCKOTro
KoHzieHcaTopa. CrocoObl cOeAMHEHNs! KOHAEHCATOPOB B GaTapero. DHeprus JeKTpocTaTuyeckoro nomnst. O0bEMHast INIOTHOCTh
SHEPIHUU.

Tema 3.2. DnekTpoAHHAMUKA

[TocTosiHHBII AeKTpUYEeCcKUil TOK. Bubpl HocuTenei 3apsaa B pa3inuHbix cpegax. Cuia toka. Bexrop miotHoctu Toka. 3J1C
UCTOYHUKA TOKA. 3akoH OMa Ass yuacTka U nosiHoH nenu. ConpoTUBIEHNE U IPOBOAUMOCTb IIPOBOAHUKOB, X TEMIIEPATypHas
3aBUCUMOCTb. PacueT cOpoTUBIECHUI IPU Pa3NUYHbIX BUIAX COCAUHEHHUM.

PaboTa 1 MoImHOCTE 37eKTpHUecKoro Toka. 3akoH Jlxoyns-Jlenna. [Ipasuna Kupxroda u npuMeHneHne ux K pacueTy
Pa3BETBIEHHBIX LEMEH.

Pa3nmen 4. DnekTpoMarueTusM

Tema 4.1 MaruurocraTika

MarnutHoe nosue. Munykuus MmarautHoro nosst. CuiioBble IMHUM MarHUTHOTO IOJIsL, €r0 BUXPEBOU Xapakrep. 3akoH Ammepa Juis
CUJIBL, ACUCTBYIOLIEH HA MPOBOJHUK ¢ TOKOM. [IpaBuio neBoil pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTYp ¢ TokoM B
MarauTHOM noie. [Ipuniun padotsl anektpoasurarens. 3axoH buo-Casapa-Jlannaca u ero npuMeHeHUe K pacyeTy MarHUTHBIX
roJiei (MpsSIMOTO U KPYroBOTO TOKOB).

Cuiibl B3aMMOJCHCTBHUS IIapaJlIeIbHBIX TOKOB. 3aKOHBI AMIiepa. JIBH>keHME 3apsKEHHBIX YaCTULl B MATHUTHOM nosie. Cuia
Jlopenna. Hupxymsuus sektopa H u B. 3akon nomHoro Toka. MarHuTHOeE mosne coleHonaa U Topousa. I1oTokx BekTopa MarHUTHOU
unaykiuu. Teopema ["aycca s nmonst B. Ilotok BekTopa B uepes conenous.

Tewma 4.2. MarauTtHas uaaykuus. Teopust Makcseia sl 3JIeKTPOMAarHUTHOTO TTOJISt

Paborta 1o mepeMeneHnio NPOBOAHUKA U KOHTYPa C TOKOM B MarHUTHOM IToJIe. DJIEeKTPOMAarHUTHast MHAYKIHA. 3akoH Dapaznes u
€ro BBIBOJ] U3 3aKOHa coxpaHeHus sHepruu. [Ipasuno Jlenua. SIBnenue caMonmHAyKIMH. MHOAYKTUBHOCTD KOHTYpa. DJ1C
caMOMHIYKLIUH. B3auMHas MHIYKIUS.

MarnuTHOe 1oJIe B BemecTBe. THIIBI MarHEeTHKOB (7Ma-, mapa- U (eppOMarHeTHKy), UX (pu3mdeckas npupoaa. HamarHU9eHHOCTS.
MarnuTHas TpoHHUIIaeMoCcTh BemecTBa. OcHOBBI Teopur MakcBemna. Tok cmemnenus. YpaBHeHns: MakcBeniaa B MHTETPaIbHON
hopme.

ITonsTHE O IEpeMeHHOM Toke. OMHUECKOE, pEaKTUBHOE (EMKOCTHOE U MHIYKTUBHOE) U IOJIHOE COIIPOTHUBIIEHHUS LIENU IEPEMEHHOIO
Toka. 3akoH OMa Juid Heny NepEMEHHOr0 TOKa. MOIIHOCTb, BbIE/IseMasl B LIENH IIEPEMEHHOTO TOKA.

DJeKTpoMarHuTHbIe Konebanus. ['apMoHudeckue, 3aTyxalouire U BeIHYKAeHHbIe Koaebanus. [loHsTre o pe3oHaHce.
DJeKTpOMarHuTHbIE BOJIHBI M UX cBoWcTBa. [1Ikana 31eKTpOMarHUTHBIX BOJIH.

Pa3pmen 5. Ontuka

Tema 5.1. ®usnyeckas onTuka

OCHOBHBIE 3aKOHBI T€OMETPHUECKOM ONTHKH. AOCOJIOTHBIN M OTHOCHTEIIBHBIN ITOKa3aTeNH MpeoMiIeH . VX Gu3naeckuii CMBICII.
SIBneHne MOTHOTO BHYTpeHHETo oTpaxeHus. CeeroBoasl. Chepnueckue 3epkana. @opmyna 3epkana. [ToctpoeHne n300paxeHuH.
Tounkue nuna3bl. @opmyna nuH3bl. [TocTpoenue n3o0pakeHu.

BosiHoBas snexkTpoMaruuTHas npupoja cBeta. KorepeHTHOCT 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. Bpems u juinHa
koreperTHocTH. [IpocTpancTBeHHas KorepeHTHOCTE. VIHTephepernus ceeta. Merons! HabmoneHns naTepdepeHnny ceera. Pacuer
unTepepernun B onbite FOHra. MHTepdepeHnrs cBeTa B TOHKUX IIeHKaX. [10I10CH paBHOM TONIIKHEI X PaBHOTO HAKIOHA.
Konpua Hetotona. [IpumeHeHre HHTEp(EpEeHIINT B HaAyKe U TEXHUKE.

Judpaxmus ceeta. [punimmn Nolirenca-®Openens. Metox 300 @penens. Judpakuus Operens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakius Ha mpocTpaHcTBeHHOH penrerke. @opmyna Bynbega-Bparra. Pertrenorpagudeckoe uccinenoBaHne CTpyKTyphI
kpuctamios. [Tonstue o ronorpaduu.

IMonsipuzanus cBeta. EcrecTBeHHBIN U NOJISIpU30BaHHBIN cBeT. 3akoH Matoca. [lonsipuzanus cBeTa npu OTPaXEHUH U
MPEIOMJIEHUH Ha TPaHULIE ABYX AMAJIEKTPUKOB. 3akoH bprocrepa. J[BoitHoe imydenpenomiienue. [Ipusma Hukouns. [onspouast u
HOJAPHU3AIOHHBIE IPU3MBIL.

HckyccTBeHHas ontudeckas aHuzorponus. Dhdextol Keppa u @apanes. OnTuvecky akTHBHBIE BelecTBa. Jlucmepcus ceera.
DJIeMEeHTHI 3JICKTPOHHON Teopuu mucnepcnu cBeta. [lormomenue (abcopOiust) cBeta. 3akoH byrepa.

Tema 5.2. KBanrtoBasl ontuka

TennoBoe U3IydeHHE U €ro XapaKTepUCTHKH. AOGCOMIOTHO yepHoe Teno. 3akoH Kupxroga. 3akon Credana - bonbimana.




Pacmipenenenue 3HEpruy B CIeKTpe aOCOIOTHO YEPHOTO Tena. 3aKoH cMereHns Buna. @opmyna Penest-xunca.
Ssnenue horoaddexra. Buenrnuii porord ekt u ero 3akonsl. DoToHbI. YpaBHeHHE DHHINTEWHA s BHEITHET0 GoTodddekra.
Macca u nmmyisce GoToHa. [lapnenue ceera. Onpits! JIeOenena. Jlasepsl, mpuHINT NEHCTBUS, YCTPOHCTBO M IPUMEHEHHE.

Paznen 6. ATromHas u sigepHast puznka

Tema 6.1. Ctpoenue aroma

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

Bouna Jlyn ne Bpoitnst. OnbITHOE 060CHOBaHUE KOPIYCKYJISIPHO-BOJIHOBOT'O Jyalli3Ma CBOMCTB BemiecTBa. COOTHOIICHUS
HeompeneneHHocTel ['elizeHOepra kak MposiBJICHHE KOPITYCKYIIPHO-BOTHOBOTO JTyali3Ma CBOICTB MaTepuu. BormHoBas GyHKIU 1
ee craTucTuuecKuil cmeici. YpaBHeHue IlIpénunrepa aAns craoHapHbIX COCTOSHUN.

IToctynarel bopa. BopoBckas Teopust aToMa BOZOPOAa M BOJOPOIONOI00HOTO HOHA. ATOM BOAOPO/Ia B KBAHTOBOI MEXaHUKeE.
KsanToBsle unicna. Criue snekTpoHa. CrinHOBoe kBaHTOBOE unciao. [Tpunnun INaynu. Pacnipenenenue an1eKTpOHOB 1O COCTOSTHUSIM.
Tema 6.2. SinepHas puznka

Pentrenosckue criekTpsl. 3akoH I'. Moznu. [Tornomienue, CIOHTAHHOE U BRIHYXICHHOE H3nydeHue. IIorsaTie 06 onTHUecKux
KBaHTOBBIX I'eHepaTopax (J1a3epax). Pazmep, coctas u 3apsiy aToMHOTO siipa. MaccoBoe u 3apsnoBoe uucia. Jleekt maccsl n
SHEPIuUs CBSI3M A1pa.

B3anmMopneiicTBUE HYKJIIOHOB U IOHATHE O CBOUCTBAX U MIPUPOAE AACPHBIX CHI. Monenu sapa. PanuoakTUBHOE U3IIy4eHHUE U €T0
BUIbl. 3aKOH PaIMOAKTUBHOTO pacnaia. 3aKOHOMEPHOCTHU M IIPOUCXOXkKAEHHUE anb(da, OeTa - 1 raMMa-u3IydeHus aTOMHBIX S7ep.
ITonsTHE 0 AAEPHBIX PEaKIHAX U UX OCHOBHBIX THNaX. McKkyccTBeHHas painoakTUBHOCTD. JleneHue Tsokenbix saep. Lennas
peakmust neneHus. [loraTe o sipepHoi SHepreTrke. Peakiist CHHTE3a aTOMHBIX siaep. [IpobieMa yrpaBisieMbIX TepMOSIEPHBIX
peakiuii. DneMeHTapHbIe YacTHIbl. X Knaccupukanus.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHIOB OLICHOYHBIX CPEACTB

Metoanka OLEHKH 3K3aMeHa 110 JUCLUIUINHE

Teoperndeckast 9aCTh 3K3aMeHa M0 JUCIUIIIMHE IPEACTaBIsIET cO00I KOMIIIEKC BOIPOCOB HAa YCBOGHHE IPOHAEHHOrO MaTepuania -
TEPMUHBI, OIIPEACICHHUS, 3aKOHBL.

B pamxax TeopeTrdeckoi 9acTi 00yJaromuiics, U KaKI0ro 3afaHus, (GOpMYyIHPYeT MPaBIIIBHbIC C €r0 TOYKH 3PEHHS OTBETHI
3aJaHue CUUTAETCS BBIIOJIHEHHBIM B TOM CJIy4ae, €CJIM AaHbl BEPHBIE OTBETHI HA BOIIPOCHL. B IPOTHBHOM cilyuyae 3ajjaHue
CUYMUTACTCS HEBBIIIOJIHEHHBIM.

IIpakTHyeckas 4acTh 5K3aMeHa [0 JUCLUIUIMHE MIPEACTAB/IAET 3a1a4H, HAIPABICHHBIC Ha BBIABICHHE BO3MOKHOCTH NPAKTHYECKOIO
IIPUMEHEHUSI KOHKPETHOIO TEOPETUUECKOr0 pasiena.

DK3aMeH BBICTABIISICTCS C YUCTOM PE3yNbTaTOB BBIIIOJIHEHUS TCOPETHICCKON M MPAKTHIECKON JacTeil B COOTBETCTBHH C
NPHBEICHHBIMU HIDKE TPEOOBAHUSIMU.

5 (OTIM4HO) >85 Bce 3amaHus BEITIOHEHB! B COOTBETCTBUH C TPEOOBAHUSAMHE, B IMOJHOM 00beMe U 0e3 OommOoK.

4 (xoporo) 75+84 Bce 3amanus BHINONHEHB B COOTBETCTBUH € TpeOOBaHUSMH, B 00BEME JOCTATOYHOM I OOILETro
(YHKIIMOHUPOBAHHS CHCTEMBI HJIH BBITIOTHEHO JBa 3aIaHUS B COOTBETCTBHH C TPEOOBAHMSAMH, B IIOJIHOM 00BbeMe U 0e3 OIHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrImoHeHO HEe MeHee NIByX 3a/laHWil B COOTBETCTBUU C TPEOOBaHHSAMH, B 00beMe
JIOCTATOYHOM JJIs1 001er0 (PyHKIIMOHUPOBAHUS CHCTEMBI

2 (HeyaOBJIETBOPUTEIHHO) <50 BrinonneHo MeHee ABYX 3aJaHUil B COOTBETCTBUU C TPeOOBAaHHUSIMHU, B 00BbEMeE

JAO0CTAaTOYHOM IJIA O6H.I€l"0 (byHKHI/IOHI/IpOBaHI/Iﬂ CUCTEMBI

HToroBslii 6ami 3a 3x3aMeH BBICTABIIACTCS 110 OLIEHKE Xy/IIeH JacTu. B CIIOpHBIX cioydasx ImpenoaaBaTenb BIPABe 3aaBaTh
YTOUYHSIOILUE BOIIPOCHI U 1aBaTh JONOJHUTENbHBIEC IIPAKTUYECKUC 3aJaHHA.

MeTtoanka OIEHKH 3a4eTa M0 JUCHUIUINHE
3a4er 1o AMCIMIUIMHE BBICTABIISACTCS IO PE3yIbTaTaM CHCTEMaTHYCCKOH pabOThI CTYyICHTA B TCUCHHE CEMECTpa.
Meroauka OIeHKH TabOpaTOPHBIX paboT

CTyzeHT IOJKEeH BBIIOJIHHUTD U 3aIIUTUTH BCE TaOOpaTOpHbBIE PabOThI, IPeIyCMOTPEHHbIE IPOrPAMMOI TUCIUIIIIHHBL.
JlabopaTopHast paboTa CUMTAETCs 3ALIMIIEHHON P YCIOBUH yIOBIECTBOPUTENBHBIX OTBETOB HA HE MeHee 85% BceX KOHTPOIBHBIX
BOITPOCOB, TIPHBEACHHBIX B KOHIIE KaXKI0H paOOTHI B JaOOPaTOPHOM MPAKTHKYME, a TaKKe BHITOTHEHHS TECTOBBIX 3a/IaHUH IO TeMe
paboTHI HAa YCMOTpPEHHE MIpenoaaBaTesei.

6.2. TeMbl NHCBMEHHBIX PadoT

He npexycmoTpeHo y4eOHBIM IIIAHOM

6.3. KoHTpoJIbHBIC BOIIPOCHI U 32 JaHUS

OI1K-3: CnocobGeH mpuMeHSITh COOTBETCTBYIONIHI (PU3NKO-MATEMaTHUECKUH anmapar, METOIbl aHATN3a U MOJISIMPOBAHNS,
TEOPETHYECKOTO M IKCIIEPUMEHTAIBHOTO HCCIICAOBAHMS P PELICHHH TPO(ECCHOHATBHBIX 33124

1 cemectp
OTKpBITEIE BOIIPOCEHI
Bompoc Nel




Onwuiure nporecc u3MepeHus K0dh(HUIeHTa TPEHUS CKOIBKEHNS MEXAY ABYMS MOBEpXHOCTsIMU. Kakue mapameTpsl HEOOXOAHMMO
KOHTPOJIMPOBATH MPH MPOBECHUH dKCIIepUMeHTa?

OrtBeT:

Juis uamepenust KodQPHUIMEHTa TPEHHUS CKOTBKEHHSI MEXTY IByMSI TOBEPXHOCTSMH OOBITHO UCIIONIE3YETCSI METOJ] HaKJIOHA
miockocTd. OAKH U3 00BEKTOB OMEIIAETCS Ha HAKIIOHHYIO IUIOCKOCTh, U TIOCTETIEHHO YBEJITMUUBAETCS YTOJl HAKJIOHA 10 MOMEHTa
Havana cKoJkkeHusl. Koa(hUIMEeHT TpeHUs paCCUNTHIBACTCS KaK TAHTCHC YIila HAKJIOHA. BakHO KOHTPOIMPOBATh YHCTOTY
MOBEPXHOCTEH, paBHOMEPHOCTH TMPHIIOKEHUS HATPY3KH U OTCYTCTBUE BUOPAITHIA.

Bompoc 2:

OObsicCHUTE, KaK U3MEPUTH CKOPOCTh PAcIpOCTPAHEHUS 3BYKOBBIX BOJIH B cpejie. Kaknue MeTopl UCTIONb3YIOTCS IS TOTO U KaKHe
(hakTOpBI HY>)KHO YIUTHIBATH?

Orser:

CKOpPOCTb pacmpoCTpaHeHusl 3BYKOBBIX BOJIH B CpeJie H3MEPSIETCS C TOMOIIBIO METOI0B, OCHOBAHHBIX HA PETUCTPAIIMH BPEMEHH
MIPOXOKACHHUS 3BYKOBOM BOJHBI MEKIY ABYMSI TOUKaMH. MICIIONB3YIOTCS YABTPa3BYKOBBIC TATYMKH MM MUKPOGOHBI. BajkHo
YVYUTBIBATH TEMIIEPATYPY CPEbI, BIXXHOCTD U HATHMYKE MPEISTCTBUH, KOTOPBIE MOTYT MOBIHATH HA PACIIPOCTPaHEHUE 3BYKA.

3aKpLITLIe BOITPOCHI C OTHUM IIPpaBUJIBHBIM OTBETOM

Bonpoc Ne3

Kaxkoli 3aK0H OIuChIBaeT ABMKEHHE Tejla O BO3AECHCTBUEM BHEIIHEN CHIIBI?
a) 3aKOH BCEMHUPHOT'O TATOTECHUS

b) Bropoii 3akon HeroToHa

¢) Tperwnii 3akoH HetoToHa

d) 3akoH coxpaHeHHsI SHEPTUH

IMTpaBunbHEIT oTBeT: b) BTOpoii 3akoH HeioToHa

Bonpoc Ne4

Kaxoit mpubop ucnonbiyeTces Uit H3MEPEHHs CKOPOCTH 3ByKa B BoJie?
a) l'mapomokarop

b) DxonoT

¢) Conorpad

d) laTunk gaBiaeHUs

IIpaBuibHEI 0TBET: a) ['UaponokaTop

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU MTPABUJIbHBIMU OTBECTaAMHU

Bonpoc Ne5

Kakwue ¢pakTopsl BIHSAIOT Ha CTaOMIBHOCTB CyIHA Ha BoJie?
a) dopma kopiyca

b) Pacipenenenue rpy3os

¢) Bricota HagBoaHOTO 60OpTa

d) I'nybuna ocaaku

IIpaBusbHBIE OTBETHL: a, b, ¢, d

Bompoc Ne6

Kaxwe mprOopbI HCTIONB3YIOTCS T H3MEPEHHST MArHUTHOTO TIOJIS?
a) Kommac

b) Marauromerp

c¢) l'anpBanomeTp

d) Karymika nHIyKTHBHOCTH

IIpaBunsHbIe OTBETHL: b, d

BOHpOCBI Ha YCTAaHOBJICHUC ITOCJICAOBATCIbHOCTH

Bomnpoc Ne7

VYcraHoBHTE NPaBUIIbHYIO 10CIEA0BATENLHOCTD IIArOB MPH MPOBEACHUN SKCIIEPHUMEHTA 110 U3MEPEHUIO CKOPOCTH 3BYKa B BO3/yXe:
1. [MonxroueHre MUKPOPOHOB K PETHCTPUPYIOIIEMY YCTPOWMCTBY.

2. W3mepeHne BpeMEHHU MPOXOXKICHUS 3ByKa MEXKIYy MUKPO(OHAMH.

3. Pacder cxopocTH 3Byka IO M3BECTHBIM PACCTOSHUSM U BPEMEHHU.

4. Hacrpoiika paccTossHHI MeXTy MHKpO(OHAMH.

IIpaBunbHas nocnenoBaTenbHoCcTh: 4 — 1 —>2 — 3

Bompoc Ne§

YcTaHOBHTE MOCIEAOBATENIFHOCTS IIAr0B IIPH HACTPOHKE JIA3ePHOTO JAaNbHOMEpa ISl H3MEPEHUS PaCCTOSHHUS:
1. Hacrtpolika npueMHUKa CUTHAJA.

2. [onkiroueHre UCTOUHUKA MMUTAHUS.

3. Hacrpoiika nepenatomiero nasepa.

4. W3mepeHue paccTosHUs.

IIpaBusibHas OCHENOBATENBHOCTD: 2 — 3 — 1 — 4




BOHpOCLI Ha YCTAaHOBJICHUEC COOTBECTCTBHSA

Bonpoc Ne9

YcTaHoBHTE COOTBETCTBUE MEXKIY PU3MUECKUMH SIBICHUSAMH U IPHOOPAMHU, UCTIONB3YEMBIMU JUIS UX U3yUEHUS:
Dur3nuecKoe SIBICHUE TIpubop

a) OmekTpryectBo 1) Ammepmerp

b) Marnetusm 2) Kommnac

¢) OnTryeckue 3G eKTh 3) CnekTpomMeTp
d) PammoaktuBHOCTE 4) ['eiirepoBCKHMi CUSTUHK
IIpaBuabHOE COOTBETCTBUE:

a)—1)

b) — 2)

c)—3)

d)—4)

Bonpoc Nel0

YCcTaHOBHUTE COOTBETCTBHE MEXTY (PU3HUECKUMH BEIMYNHAMH U UX SAMHHUIIAMH H3MEpeHHs B MeXXTyHapoaHON CHCTEME eAMHHMIT
(Cn:

Ddusnyeckas BEIMYHHA Enunnna usmepeHus
a) Cuma 1) Heloton

b) Pabora 2) [xoynb

¢) MomHocTh 3) Barr

d) DOneprus 4) Jxoynp

IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

2 cemectp

OTKpBITBIE BOIIPOCHI

Bompoc Nel

OOBsicHUTE, KaK MPOUCXOIUT MPETIOMIICHHE CBETa HAa TPAaHUIIE ABYX CPEJl C pa3HBIMU MMOKa3aTensIMu peinomiteHus. Kakue gakropsr
BIIMSIOT HA YroJ MPeToMIICHHS?

Orger:

[IpenomiieHue cBETa MPOUCXOJINT, KOT/Ia CBET TIEPEXOIUT U3 OJTHON CPENIbI B APYTYIO C Pa3IMIHBIM MTOKAa3aTeIeM PEITOMIICHHSL.
YTox npenomMIIeHusI OIPeIesIeTCcs] OTHOIIEHHEM CHHYCOB YIIIOB MaIeHHsI U TPEIOMIICHHS, coraacHo 3akoHy CHemna-/lexapra. Ha
YIOJI TIPEJIOMIICHHS BIHSIFOT ITOKA3aTeNH MPEIOMIICHHs 00CHX CpeJl, Yrol MaJCHUs CBETa U JAJIMHA BOJIHBI CBETA.

Bonpoc Ne2

OOBsicHUTE, KaK TPOUCXOTUT (PoT03(hheKT U Kakue (PaKTOPhI BIUSIOT Ha €ro HHTEHCUBHOCTS. Kakue MaTepHaisl Hanbomnee

3¢ (HEKTUBHO TEMOHCTPUPYIOT POTOIDDEKT?

Ortser:

DoT03(h(heKT — 3TO SIBICHHUE, IPH KOTOPOM CBET BHIOMBAET 3NIEKTPOHBI I3 IOBEPXHOCTH MaTepuaia. IHTeHCHBHOCTH (hoToddderTa
3aBUCHUT OT YaCTOTHI CBETA, €M0 MHTEHCHUBHOCTH M CBOWCTB MaTepuaia. Marepuaibsl ¢ HU3KOH paboToii BBIXOa dJIEKTPOHA, TaKHe
KaK [IeJ0YHbIC METaJUTbI, Hanbosee 3PPEKTHBHO MPOSBISIOT GOTOIDDEKT.

3aKpI)ITI)Ie BOIIPOCHI C OAHUM NPABUJIBHBIM OTBETOM

Bomnpoc Ne3

Kaxkoit mpubop ucronas3yercst A1 U3MEpPeHUs JUINHBI BOJIHEI CBeTa?
a) CriektpomeTp

b) ®ortomeTp

c¢) Uuarepdepomerp

d) Muxpockon

ITpaBunbHEIi 0TBET: a) CIEKTPOMETP

Bomnpoc Ned

Kakoii anemenT nepuoguueckoi TabnuIpl UMeET HanOOoblIee KOJINIECTBO IIPOTOHOB B siApe?
a) Ypan

b) [Tmyronnit

¢) Panuit

d) Kanmudopuuii

[TpaBuibHBINA OTBET: &) YpaH

3aKprTbIe BOIIPOCHI ¢ HECKOJIBLKUMU ITPABUJIbHBIMU OTBETAMHU




Bompoc No5

Kaxwe MeTopI HCTIONB3YIOTCS [T OOHAPY)KEHHS PaINOAKTHBHBIX HCTOYHUKOB?
a) lamma-criekTpomeTpus

b) JleTeKTopbl HOHU3UPYIOIIETO HU3ITyIeHUS

¢) PeHtrenoduryopeciieHTHBIN aHaIn3

d) DnexkTpoHHAasT MUKPOCKOITHS

[IpaBunbHbBIE OTBETHL: a, b

Bonpoc Ne6

Kaxkue npuOops! HCIIONIB3YIOTCS AT HCCIEAOBAHUS ONTHYSCKUX CBOICTB MaTepHAIOB?
a) CnektpodoTomeTp

b) [Monsipumerp

¢) Peppakromerp

d) Kanu6parop

[TpaBuitbHBIC OTBETHL: 2, b, C

BOHpOCBI Ha YCTAaHOBJICHUC MOCIIEAOBATCIbHOCTH

Bompoc No7

YcTaHOBHTE MPAaBIIBHYIO TIOCIIEIOBATEIEHOCTD ATAIIOB MIPOIIECcca SIEPHOTO CHHTE3a:
1. OO6pa3zoBaHue renus.

2. CoenuHeHne ABYyX aTOMOB BOJOPOJA.

3. BricBOOOXKICHNE YHEPTHH.

4. DopMHpOBaHHNE HOBOII MaTepuUH.

IIpaBusbHas nocnenoBaTenbHOCTh: 2 -4 — 1 — 3

Bompoc Ne8

YcTaHOBHTE IPAaBIIIBHYIO TOCIEI0BATENBHOCTD IAT0B IPH IPOBEACHUH SKCIICPUMEHTA 110 HHTEeP(EpeHIUH CBETa:
L. Habnronenye u perucrparys HHTEpHEepeHIUOHHON KapTHHBIL.

2. VYcTaHOBKAa NCTOYHUKA KOTEPEHTHOI'O CBETA.

3. YcraHOBKa 3KpaHa AJs HaOMIOAEHUsS MHTepGhEePEeHITHH.

4. PerynupoBaHue paccTOSHUS MEXAYy UCTOUHMKOM CBETa U SKPAHOM.

[IpaBuiibHast TOCTIEAOBATENBHOCTD: 2 — 4 — 3 — 1
Bompocsl Ha ycTaHOBIIEHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXTY (PU3UUCCKUMU SBICHUAMH U UX IPUMEHCHHUEM B TEXHUKE:
PusnyecKkoe sSBICHHUE IIpumeHeHne B TEXHUKE

a) ®ororpdexr 1) ComHeunsie OaTapeu

b) Snepusrit cuare3 2) Jlazepst

¢) Maruutnoe noie 3) Kommacer

d) DrekTpoMarHUTHAS WHIYKIIHS 4) T'enepanus 3JIEKTPOIHEPTHHI

[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bompoc Nel0

VY CTaHOBHTE COOTBETCTBHE MEXIY (HM3HUCCKUMH SBICHUSMH B OIITHKE U UX ONMHUCAHHEM:
DU3UUECKOE SBICHUE Onucanue

a) dudpaxuust 1) Pa3nokenue cBeTa Ha CHEKTpaJIbHBIE IIBETA

b) IIpenomnenne 2) Msrubanne CBETOBBIX BOJH IPU MPOXOXKICHUH Yepe3 Iperpamgy
¢) ducniepcus 3) V3MeHeHne HalpaBieHUS CBETa IIPH TEPEX0/e U3 OTHOW CPeasl B APYTYIO

d) Uarepdepenuuss  4) IlepekpriTie CBETOBBIX BOJIH, MPUBOLSIIEE K YCHICHHIO WM OCIA0JICHUI0 MHTEHCUBHOCTH CBETa
[TpaBuIBHOE COOTBETCTBHUE:

a) —2)

b) — 3)

¢o—1

d)—4)

6.4. MeToanyeckue MaTepHuaJibl, onpe/e/siioime NpoueIypbl OeHNBaHUS

TunoBble NpakTUYECKHE 3aaHUS K 3K3aMEHY 110 TUCLMIUIMHE!

3aganue 1. IlpsamonuHeliHOe IBU)KEHNE MaTepUaIbHON TOUKU OMUCHIBAETCSA 3aKOHOM . HaliTu skcTpeManbHOE 3HaUEHHE CKOPOCTH
ToukH. KakoMy MOMEHTY BpeMEHH OT Haualla JBHXXEHHsI OHO COOTBETCTBYET. B KaKkoil MOMEHT BpeMEHH CKOpOCTh ?

3aganue 2. B 0HOpOIHOM MarHUTHOM MoJjie ¢ uHaykimer 0,35 Ta paBHOMepHO ¢ yacToTo# 480 00/MUH BpalaeTcs pamka,




cogepxkamias 1500 ButkoB miomanso 50 . Och BpalieHHs JISKHUT B INIOCKOCTH PaMKU U EPIEHIUKYISPHA THHUSIM HHIYKIIUH.
Ornpenenuts MakcuManbHyto D/1C HHIYKLHH, BOSHUKAIOLIYIO B PAMKE.

3aganue 3. IIydyok eCTECTBEHHOTO CBETa [alaeT Ha CUCTEMY U3 4 HUKOJIEH, INIOCKOCTh MIPOIYCKAHUSA KaXKI0r0 U3 KOTOPBIX
noBepHyTa Ha yroi 30° OTHOCUTEIBHO MJIOCKOCTY MPOITYCKaHHS IPEAbIAYIEro HUKOJ. Kakas 4acTb CBETOBOIO IIOTOKA IPOXOIUT
gepe3 3Ty cuctemy? IloTepsMU HHTEHCUBHOCTH CBETa B HUKOJIAX MPEHEOpEYb.

TunoBsle BOMPOCHI K 3alHTE J1a00paTOPHOI paboThl «M3ydeHNe OCHOBHOIO 3aKOHA JMHAMUKH BPAILATEILHOrO IBIYKESHUS C
HoMOIIbI0 MasiTHHKa ObepOexa.»

1. Kakoe nBmkeHHne Ha3bIBaeTCsS BpallaTelbHBIM?

2. Coopmynupyiite BTopoii 3akoH HploTOHa JUIs BpamareabHOro ABMKeHHS. CpaBHHUTE C 3aKOHOM JUISl IIOCTYIATEIbHOTO
JIBYDKCHIISL.

3. Uro Takoe MOMEHT MHepIuH Teaa? MOMEHTHI HHEPIUY TeJ MPaBUIbHON (GopMbl: 00pyda, IUIMHIpPA, MIapa, CTEPXKHI?
4. UeMy paBeH MOMEHT MHEPIHMU CUCTEMBI Ten?

5. Chopmynupyiite Teopemy lllteiinepa.

TuroBkle BOIPOCH! K 3aIuTe 1abopaTopHOil paboTs!l «OmpeaeneHne ropu30HTAIBHOI COCTABMIAIONIEH MATHUTHOTO MO 3eMIIID)
[aiite onpeneneHue 3aeMeHTaM 36MHOI'O MarHeTU3Ma.

Chopmynupyiite 3akon buo-Casapa-Jlamnaca.

OOBsICHUTE NIPHUHIMI CYNEPIO3UINN MarHUTHBIX TOJIeH. ['ie oH ucmons3yercsa B pabore?

UeMy paBHBI HANPSHKEHHOCTh U MHAYKIUS MarHUTHOTO TIOJSI B LIEHTPE KPYroBOTO TOKA.

Kak BBIMIIAUT MarHUTHOE NOJI€ KaTYIIKU?

B kakux eguHHMIax u3MepseTcs HaNpsyKeHHOCTh MarHuTHoro moiisd B cuctemax CHU u CI'CM? Kakas cBs3b MexIy HUMHU?
Uro Takoe MOTOK MAarHUTHON MHAYKIMU KaTyIIKu?

OOBsICHUTE YCTPOMCTBO M NMPUHLUI JEHCTBUS TAaHTE€HC - TaJIbBAHOMETPA U YKAXKUTE, JUIS KaKUX MPAKTUYECKUX LeJIel OH
TPUMEHSETCSL.

9. IMowemy m3MmepeHus HanboJee TOUHBI MIPU yIilaX OTKIOHEHHs ONM3KuX K 45°7

TumoBsle BONPOCHI K 3alUTe J1abopaTopHOi paboTsl «Onpenenenue JUIMHBI BOJIHBI U3y4eHHs Ja3epa MpH MOMOILN

T paKINOHHON PEIIeTKI»

B dem 3akirouaetcs sBIeHUE WHTEpHEepeHINN?

B uem 3akirouaercs sBieHue audpaxmaumn?

OOBSCHUTH SIBJICHUE IepepacipeieiCHHsT CBETOBOM SHEPTUH NpH audpakuum?

Kaxye MCTOYHHKH 3JIEKTPOMAarHUTHBIX BOJIH SBIISIOTCS KOTEPCHTHBIMHA?

Uro Takoe audpakiuonHas pemeTka? dopMyna TIaBHBIX AU(PAKIOHHEIX MaKCHMYMOB.

Ha nudpakumoHHylo penieTky HOpMalbHO MaJaeT HapajulelbHbIH MyqoK Jdydeil ¢ amuHaMu BoiH Al u A2 (A1 > A2). late
PHUCYHOK (X071 Jy4eii), COOTBETCTBYIOIIHNI TIepepacipeieiieHUIo 3Heprun B opsakax k=0, k=1,k=2.

PN LD =
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7. YHEBHO-METOJUYECKOE 1 THPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenyemasi iuTepaTypa

7.1.1. OcHoBHas IuTEpaTYpa

ABTOpLI, COCTaBUTECIIN 3armaBue I/I3,I[3.T€J'ILCTBO, rona

JI1.1 | Tpodpumona Taucus Kypc ¢uzuku: yued. nocobue 11t HHXEHEp.-TEXH. CIeLl. By30B Mocksa: Axkanemus, 2010
HBaHOBHA

JI1.2 | CurnmoB Brnamucnas | Onruka. @usnka aToma: 1ab0paTOPHEINA IPAKTHKYM IO (H3HKE Hogocubupck: CI'YBT,
HBanoBuu, 2016

IIporonomnosa Huna
IlaBnosHa

JI1.3 | Bukynos C. B., ®dusmka: cCOOPHUK 33724 HoBocubupck: CI'YBT,
Curumos B. 1., 2017
Tpsinkuna E. T.

JI1.4 | C.B. Bukynos, B.1. ®usnka: yyed. mocobue Hosocubupck: CI'YBT,
Curumos, E.T. 2017

Tpeiakuna, A.C.
SpocnaBuesa

JI1.5 |Huxurenko Anatonuii |JlaGopaTopHBIN MPaKTHKYM MO MOJIEKYIAPHOH (pr3MKe: MpaKTUKyM Hosocubupck: CI'YBT,
T'eopruesuny, SIxoBies 2019

Biagumup
Hukomnaesuy,
Curumos Bnagucias
NBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIporonomnosa Huna
IlaBnoBHa, I'ojioBaHOB
Muxaun HukonaeBnu




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

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

JlabopaTopHBIi MPAKTHKYM 10 MOJIEKYISIPHOH (hU3UKe: IPaKTHKyM

Hosocubupck: CI'YBT,
2019

JI1.7 | HukuteHko AHaTomui
I'eopruesuny, Sxosies
Buagumup
Huxomaesuy,
CurumoB Bnagucmas
WBanoBuy, TpeiHKUHA
Enena TpanuesHa,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukonaeBuu

JlabopaTopHBIi MPaKTHKYM TI0 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTECIIN

3ariaBue UsnarTenscTBO, rOI

JI2.1 | Opnos Tpanuit
Bacunbesuu,
CuHOKOB Muxauni

IlerpoBuu

JlaGopaTopHBIii IPaKTUKYM 110 (PU3HKE. DIEKTPUIECTBO, MAarHETU3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOY JIA)

Hasnauenne

Ob6opynoBanue

JlaGopaTopust onTHKH u (PU3NKU
aToMa - ydeOHas ayAuTOpHs s

AynutopHas pocka; Kommmexkt ywebnoit wmeGenm; JlaGoparoprele ycraHoBkH: OmpeneneHue
IJIaBHOTO (POKYCHOro paccTosiHus JMH3bI, OnpereneHue nokasareis MPeJOMIICHHUS JKHIKOCTEH ¢

IIPOBEIEHUS mabopaTOpHBIX | ToMoIIBl0  pedpakromerpa AOOGe; OmnpenencHue [UIMHBI BOJMHBI  Jlazepa IIPH  MOMOIIA

3aHATUI nudpaknuoHHON pemeTkn; OnpenesieHne KOHICHTPAIIMM CaXapHBIX PAacTBOPOB C MOMOIIBIO
caxapumerpa, 2 mr.; OmnpeneneHue TeMmIepaTypsl packanéHHoro Tena; VccienoBanue
JIMHEIYaToro CreKTpa BOJOPO/IA H ONPEICIICHHs IIOCTOSHHOI Pundepra

VYuebHas ayIUTOPHS Ui | AynuropHas nocka; Kommiekt yaeOHoi Medenu

MIPOBEICHUS 3aHATHH

MPaKTUYECKUX 3aHATUI

JlaGopatopust MEXaHUKH u | AynutopHas Jnocka; Kommuiekt ydueGHOM wmeOenu; JlaGopaTopHble CTEHABI: YHUBEPCAIbHBINA

3JIEKTpUUYECTBA - ydeOHas | CTeHA «3aKoHBl IOCTOSHHOTO ToKa», 6 1uT.; JlabopatopHas ycraHoBka: OmpenencHue

ayoquTOpHsl  JUIs  TIPOBENIEHUS | TOPU30HTAIBHOM COCTaBISIONIE MarHuTHoro mois 3emud, 4 mT. OnpeneneHue yCKOpPEHHs

71a00paTOPHBIX 3aHATUI

CHIIBI TSDKECTH Mo crnoco0y beccens, 6 mr.; Mastauk O6epbeka, 2 wt.; MaxoBoe kojneco, 4 mr.;
OmpenencHue  ckopocTd  3Byka; OrmpenereHHEe OTHOWICHWS — TCIDIOEMKOCTEH, 2  IIT.;
JlaboparopHoe obOopymoBanue: Habop sneKkTpoW3MepHTeNbHBIX mpuOOpoB, 2 tmT.; Habop
000pyIOBaHMUS TSl BEIYMCIICHHSI TOTPEIIHOCTEH H3MEPEeHUH, 6 MT.

YuebHas ayAUTOPHS i | AyoutopHast ocka; Komrutekt ydueGHON Mebenu; MynbpTuMennitHoe 00OpYHOBaHUE: MPOEKTOP
MIPOBECHUS 3aHATHIA | (CTalMOHAPHBIN), SKpaH (cranuoHapHsli), [IK (mepenocHoit)

JICKIMOHHOTO THIIA

ITomemenue s | Kommnekr  yaebnoit mebenmu; IIK — 10 mr., mnogkmiodeHHBIX K cetd "UHTepHeT" ™
CaMOCTOSITENTbHON paboThl | oOecneunBaOmIMX ~ JAOCTYIl B OJEKTPOHHYI0  MH(OPMAIlMOHHO-00pa3oBaTeNbHYIO  Cpemy
oOyuaronuxcs YHuBepcHTeTA.




