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Yacos 1o yueGHOMY IJIaHy 288 Bupasl KOHTposIS B ceMecTpax:
B TOM YHCIIE! 9K3aMEeHBI 2
ay[IMTOPHbIE 3aHATUS 124 3auerhi |
caMocCTosTeIbHas paboTa 116
4acoB Ha KOHTPOJIb 36

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) HUroro
Henens 152/6 19
Bun 3ansatuit vir | P | yn | pno| vo PIl
Jlexun 28 |28 |18 [18 |46 |46
JlabopaTopHbie 14 (14 |18 |18 |32 |32
[IpakTuueckue 28 |28 |18 |18 [46 [46
WHas koHTaKTHas 6 6 6 6 12 |12
pabora
HUroro ayn. 70 |70 |54 [54 124|124
KonraktHasg pabora |76 [76 |60 |60 |136 |136
Cam. pabota 68 [68 |48 |48 |116|116
Yacel Ha KOHTPOIIb 36 |36 |36 |36
Uroro 144 | 144 | 144 | 144 | 288 | 288
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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Kypc ¢u3ukn sBnsercs oOieHayIHOH AUCIUIUIMHON U 0a3upyeTcs, B OCHOBHOM, HA MaTeMAaTHKE ¥ 3HAHUAX O IPHPOJE U
MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON
KU3HU

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.2 | JMCHMILUTMHBI M PAKTHKH, [JIs1 KOTOPbIX OCBOCHUE TAHHOM TUCIHILTMHBI (MOIYJIs1) HEOOXOTUMO KAK
npeamecTByomiee:

2.2.1 | CnenunanbHble riaaBbl MATEMATUKA

2.2.2 | OnTuMH3aIHs CHCTEM 3JIEKTPOCHAOKEHHS

2.2.3 | OcHOBBI aBTOMaTHUYECKOTO YIIPABJICHUS

2.2.4 | Hayuno-nccienoBarensckas paboTa

2.2.5 | CnenunanbHble riaaBbl MATEMATUKHA

2.2.6 | OnTUMH3AIIS CHCTEM 3JICKTPOCHAOKEHHS

2.2.7 | OCHOBBI aBTOMAaTHYECKOTO YIIPABJICHUS

2.2.8 | Hayuno-uccuenoBarenbsckas paboTa

3. KOMIIETEHLIMHA OBYYAIOLIETOCSI, POPMUPYEMBIE B PE3VJIBTATE OCBOEHHS AUCLIATLIAHBI
(MOJYJIS)

OIIK-3: Cnioco0eH NpUMEHATHh COOTBETCTBYIOIIMI (PU3MKO-MaTeMATHYECKHUIl aNNapaT, METOIbl AHAJIN3a U MO/IeJIMPOBAHMNS,
TEOPETUYECKOT0 U IKCIEPUMEHTATBHOTO UCCIIeT0BAHNUS NMPHU PellleHnH MPogecCHOHAIBHBIX 32124

OIIK-3.1: IIpumenseT MaTeMaTHUECKHH allliapat UCClIeA0BaHNUS (DYHKIUH, THHEHHON anreOpsl, 1udhepeHInaIbHOTO ’
MHTErPajbHOTr0 UCYNUCICHUS, PSIIOB, TU(depeHIIMATBHBIX YPaBHEHHH, TEOPHU (DYHKIIMH KOMIUIEKCHOTO EPEMEHHOT0, YHCIECHHBIX
METOZIOB

OIIK-3.2: )ICMOHCTppreT ITIOHUMAaHUEC (bHSI/I‘{eCKI/IX SIBJICHUH B MNPUMCHSACT 3aKOHbBI MCXaHHUKH, TCPMOJUHAMUKH, DJICKTPUICCTBA U
MarHeTu3Ma, OITHKHU

OI1K-3.3: JIleMOHCTpHUpYET MOHUMAHHE XUMUYECKUX MPOIIECCOB U MPUMEHSIET OCHOBHBIE 3aKOHBI XUMHH

OIIK-3.4: JIleMOHCTpHPYET IIOHUMAaHUE OCHOB aBTOMATHYECKOT'O YIPABICHUS U PETyITUPOBAHHS

OIIK-3.5: BrinonHsieT MOAEIUPOBAHUE CUCTEM aBTOMATUUECKOTO PETYINPOBaHUS

B pe3yabTaTte ocBOeHHS THCHUTIIHHBI 00yJIAIOIHIICS T0JIKEeH

3.1 |3naTh:

3.2 [ Ymern:

3.3 | Baagerb:

4. CTPYKTYPA JTUCHUIIJINHBI (MOAYJIS)
Bun HaumeHoBaHuUe pa31esioB U TeM /BU]I 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | IIpIlo
3aHATHSA / Kypc ATOT
Paznen Paznen 1. ®u3nyeckne 0CHOBBI KJIACCHYECKO MEXaHHUKH

Jlex Kunemaruka /JIex/ 1 2 JI1.1 0
IIp Kunemartuka. Kunematuka nocTynaTeabHOTO M BpalaTeabHOro 1 4 JI1.4 0

JIBIDKEHHS MaTepPUATIbHON TOYKM M TBEpJOoro Teia. Pemenune 3anay /TIp/

JIa6 Kunemaruka. JlabopatopHas padota 1. OCHOBBI METOIOB 00pabOTKH 1 4 J1.7 0
pe3yapTaToOB H3MepeHuit pusndeckux BenmauH. Jlaboparopras pabora 2.
OmnpeneneHue MIOTHOCTH Te IpaBHiIbHON Gopmbl. /J1ab/

Cp Kunemaruka /Cp/ 1 12 0

Jlex Junamuka /JIex/ 1 6 JI1.1 0




IIp Junamuka J[MHAMUKa MOCTYNATENbHOTO ABIKEHUS Tel. OCHOBHBIE 8 1.4
TEOpeMbI U 3aKOHBI. J[MHAMHUKa BPaIlaTeIbHOTO IBI)KCHHUS TBEPAOTO
tena. PaboTa u sHeprus B MexaHuke. Pemmenne 3amay /Tlp/
J1a6 Junamuka JlaboparopHas pabota 3. Onpenenenue yCKOPEHUsI CHITBI 6 JI1.7
TshkecTH 1o crioco0y beccenst. JlabopatopHas pabdora 4. Onpenenenue
MOMEHTA MHEPIIMU MaXOBOr'0 KoJieca THHAMHICCKUM METOJIOM.
JlabopatopHas paboTa 5. I3ydeHue OCHOBHOTO 3aKOHA JTUHAMUKH
BpAIIaTeIFHOTO ABIKEHNUS ¢ TIOMOIbI0 MasTHIKa ObepbOeka /J1ab/
Cp Junamuka /Cp/ 16
Jlex Mexannueckue koeOanus U BOJIHBI /JIek/ 2 JI1.1
IIp MexaHngeckue KoiaeOaHus 1 BOMHEL. ['apMoHIYecKre KoneOaHus. 4 J1.4
3aryxaromue konebanus. Crnoxxenne konedanuii. Pemmenue 3anau /TIp/
Cp Mexanunueckue konebdanus 1 BosHb /Cp/ 8 J1.7
UKP 3amura naboparopHsix padot /MKP/ JI1.3
Paszmen | Pa3gen 2. OcHOBBI MOJIEKY/ISIPHON (GU3UKH U TePMOIHHAMUKH
Jlex MonekynsapHo-KuHeTHueckas Teopus /JIex/ 6 J1.1
IIp MonekynsapHo-kuHeTHYecKas Teopuss OCHOBHOE ypaBHEHHUE JI1.4
MOJICKYJISIPHO-KMHETUYECKOI TEOPUH UACATBHOTO Ta3a. DJIEMEHTHI
ctatucTuku MakcBeiia u bosbivana. Penienue 3amaq /T1p/
J1a6 MonekynsapHO-KHHEeTHYECKas Teopus. JlTaboparopHas pabora 6. 2 JIL.S
OmnpeneneHne OTHOIICHHS YISIBHBIX TEINIOEMKOCTEH BO3/IyXa,
HU3MEPEHHBIX TP MTOCTOSHHOM JIABICHUHU U IIOCTOSIHHOM 00beMe METOIOM
Knemana u Jlesopma /J1a6/
Cp MonekynsapHo-KiHHeTHYecKas Teopust /Cp/ 14
Jlex OCHOBBI TepMOJMHAMUKH /JIeK/ JI1.1
JIa6 OcHOBBI TepMOAMHAMUKH. JIabopaTopHas padota 7. I3MepeHue ITHBI 2 JIL.S
3BYKOBOI BOJIHBL,CKOPOCTH 3ByKa 1 K03 ¢uunenTa [Tyaccona mo
(ha30BBIM cooTHOUIEHUSIM. /J1ab/
IIp OCHOBBI TEPMOIUHAMHKH. AHAIN3 IEPBOT0 U BTOPOTO HAYal 4 1.4
TepMoarHaMuKky. TerutoBbie MammHbl Perenune 3anay /Ilp/
Cp OcHoBbI TepMouHAMUKH /Cp/ 14 JI1.6
HKP 3amura 1abopatopHbix pabot /MKP/ 2 JI1.3
Paznen | Pa3zmen 3. DuexkTpuyecTBo
Jlex OnexrpocTatuka /JIek/ 4 JI1.1
Jlab Onekrpoctaruka. JlJabopatopnas padota 8. MccnenoBanue 4 J12.1
anekTpuaeckoro noms. JlabopatopHas pabora 9. OnpenencHue eMKOCTH
KOHJICHCAaTOPOB METOAOM OATICTHYECKOTO TanbBaHOMeTpa /J1ab/
IIp Onexrpocrarndeckoe noiue. HanpsxkeHHOCTh ¥ noTeHnuai. Ilpunnun 2 J1.4
cynepno3uuuu. [Ipumenenue teopemsl ['aycca quid pacuera
AIEKTPUYECKHX MOJIEH. DIEKTPOEMKOCTh YeIHHEHHOTO TIPOBOIHUKA U
IUTOCKOTO KOHZEHCATOPa. DHEPTHs 3JIEKTPOCTAaTHIECKOTo 1mojs. Perrerne
3anaq /Tlp/
Cp Onextpoctartuka /Cp/ 4
Jlex OnexrpoauHamuka /Jlex/ 4 J1.1
JIab Onexrpoaunamuka. JlabopatopHas padora 10. M3mepenue 2 J12.1
CONPOTHUBIICHUS] METOJIOM YPaBHOBEIICHHOTO MOCTHKa /J1ab/
IIp OnexrpoauHamuka. [TocrosHubiid Tok. 3akoHbsl Oma. K.IT.J1. nctounuka 2 JI1.4
MOCTOSTHHOTO TOKa Pemenue 3amaya /TIp/
Cp Onekrpoauaamuka /Cp/ 4
UKP 3amuTa taboparopHbix padot /MKP/ 2
Paznen | Pa3zgen 4. DiekTpoMarHeTusm
Jlek MaruwnTocratuka /JIex/ 2 J1.1
IIp Marnurocraruka. MarautHoe nose. 3akoHbl Amrepa, buo — CaBapa — 2 JI1.4
Jlarutaca u monHoro Toka. Cuna Jlopenna. /IBuxeHne 3apsipkeHHBIX
4acTUI] B MAaTHUTHOM moJie. Peenne 3amgay /I1p/
JIab MarnuTocTatuka. Jlaboparopras pabora 11. Onpenenenue 2 2.1
TOPU30HTAIBHOW COCTABIAIONICH MarHUTHOro Toust 3emiu /J1a6/
Cp Maruutoctaruka /Cp/ 6
Jlex MaruutHas naaykuus. Teopust MakcBenia Ajist 31€KTPOMarHuTHOTO 4 JIT.1

ot /Jlex/




IIp MarnutHas uanykuus. Teopus Makcsesuia 1151 9J1€KTpOMarHuTHOIO 2 4 1.4
oJst. SIBJICHUE 3IEKTPOMArHUTHOH MHAYKIMU. CaMOWHYKIHS.

WHIYKTHBHOCTH. DKCTPATOKH 3aMBIKAaHHS M Pa3MBIKaHHS dJICKTPHIECKON
nenu. KonebaTenpHbIi KOHTYp. DIeKTpOMarHUTHBIC Koslebanus Permenne

3anau /Ip/
Cp MaruuTHas uHAyKIMs. Teopus MakcBesIa 1uist 31eKTPOMAarHUTHOTO 2 6
nionist /Cp/
HKP 3ammrta 1abopaTopHBIX padot /MKP/ 2 2 J1.3

Paznen | Pasmen 5. OnTtuka

Jlex ®uznueckas ontuka /JIex/ 2 6 J1.1
IIp ®dusznyeckas ontuka OCHOBHBIE 3aKOHBI TEOMETPUYECKON ONITHKH. 2 6 JI1.4
Wnrtepdepennns n nudpaxnus cseta. [lomspusanus cera Pemenne
3amaq /Tlp/
Jlab Odusnueckas ontuka Jlabopatopnas pabora 12. OnpeneneHue riIaBHOTO 2 6 J1.2

(bokycHoro paccrosiaust nun3. Jlaboparoprast pabora 13. Onpeznenenue
MoKaszartesel MpesIoMIICHUs JKUIKOCTEH ¢ HOMOIIbI0 pedpakTomMeTpa
AGGe. JlabopatopHas padota 14. OnpeznencHre IITMHBI BOTHBI
U3JTyYeHHs JTa3epa IpH MoMOIIM Tu(paKIMOHHON penreTku /J1a6/

Cp Odusnueckas ontuka /Cp/ 2 10
Jlex KsanroBas onrtuka /JIex/ 2 2 JI1.1
IIp KsanroBas ontuka 3aKOHbI TEIUIOBOTO U3Iy4eHHs U GoTodddekra 2 2 1.4
Pemenwue 3amaq /TIp/
J1a6 KsanToBas ontuka. Jlabopatopnas padora 15. Onpenencaue 2 2 JI1.2
TeMITepaTyphl PACKAIICHHOTO TeJla ONTHYECKHM MeTonoM /JIab/
Cp KganToBas ontuka /Cp/ 2 12 JI1.2
HKP 3ammra 1abopaTopHbIX padot /MKP/ 2 2 J1.3
Paznen | Paspen 6. ATomHas u saepHas Gpu3nka
Jlex Crpoenne aroma /JIex/ 2 2 J1.1
Ip Crpoenue aroma KBaHnToBas mpupojia CBETa U BOJIHOBBIE CBOMCTBA 2 2 J1.4
yactul Pemenue 3agau /Tlp/
JIab Crpoenne aroma JlabopatopHras pabota 16. I'paxynpoBka 2 2 JI1.5

MOHOXpOMaTopa 110 CIICKTPY UCITYCKaHWS aTOMOB PTYTH. HccnenoBanue
CIICKTPOB UCITYCKaHUA BOAOPOJAA U OIIPCACIICHNUC IMOCTOSTHHOM

Punbepra /J1a6/
Cp Crpoenue atoma /Cp/ 2 4
Jlex SAnepuas ¢pusuka /Jex/ 2 2 JI1.1
IIp SAnepHas ¢u3uka 3aK0H paAHOaKTHBHOTO pacnaja. SIaepHbe peakuu 2 2 JI1.5
Pemienue 3agau /Ilp/
Cp Snepuas ¢pusuka /Cp/ 2 6 JIL.S5

5. COJEPKAHHUE JUCHUILIAHGBI (MOAYJIST)

Pasznen 1. dusndeckue OCHOBBI KJIACCUYECKON MEXAHUKU

Tema 1.1. Kunematuka

OnemMeHTHl KHHEeMaTHKU. Mozenu B mexaHuke. Cuctema otcueta. [locTynarensHoe ABMKEHUE TBEpAOTO Tea. TpaekTopus, ATuHA
MyTH, BEKTOp nepemenieHns. CKOpOCTh M yCKOPEHHE TOYKH KaK MPOU3BOIHBIE paJinyca-BeKTopa 1Mo BpeMeHu. HopmanbsHoe 1
TaHTeHIMaJIbHOe ycKopeHus. Knaccudukanuus BUIOB JBHKEHHUS.

Tema 1.2. lunamuka

Tpu 3axona quaamuxu HerotoHa. [ToHsATHS Macchl U cuiibl. Bl CHil B MEXaHUKE: TPEHHUsI, YIIPYTOCTH U TAToTeHus. UMimysbe Tena.
Nwmnynbe cunbl. BHenHe 1 BHYTpEHHHE CHIIBI. 3aKOH COXPaHEHUS HMITYJIbCa MEXaHUIeCKOH cucteMsl. LlenTp macc (LIeHTp
WHEPIHUN) MEXaHUYECKOW CUCTEMBI M 3aKOH €r0 JBM)KCHUSI.

PaboTa moCTOsIHHOM 1 TIepeMeHHOH CHITBL. BripakeHne paboTsI CHITE Yepe3 KpUBOIMHEWHBII HHTErpai. MOIIHOCTE. DHEPrus Kak
YHUBEpCAJIbHAS Mepa Pa3MUIHBIX (GOpM JABMKEHUS U B3auMojeicTBIs. KuHeTndeckas SHEprisi MeXaHUIeCKOW CUCTEMBI. 3aKOH
COXpaHEHHsI MEXaHHMYECKON SHEPTHH U €T0 CBI3b C OJHOPOIHOCTHIO BpeMeHH. Y 1ap aOCONIIOTHO YIPYTUX U HEYIPYTUX Tedl.
MoMeHT WHEPLIUU TBEPOTO Tela OTHOCUTENBHO ocu. [Ipumepsl ero BerurcneHus. Teopema Iteitnepa. MomeHT cuibl. OCHOBHOE
ypaBHEHHE TMHAMHUKHU BPALATEIbHOTO JIBUKEHHS TBEP/IOTO Tella OTHOCUTEIHHO HETIOABMKHOM OCH. 3aKOH COXpaHEHHUSI MOMEHTa
WMITYJIBCA U €TO0 CBSI3b C U30TPOITHOCTHIO MPOCTPAHCTBA.

3akoH BceMUpHOTo TsAroTeHus. [loTeHManpHas 3Heprus MaTepruaibHOW TOYKH BO BHEUTHEM CHJIOBOM II0JI€ U €€ CBSI3b C CHIIOH,
JIEHCTBYIOIIEH Ha MaTepUABHYIO TOUKY. 3aKOH COXpaHEHHUSI MEXaHUYECKOW PHEPTHH U €T0 CBSI3b C OJJHOPOIHOCTHIO BpEMEHH.
JlaBneHne B )KUAKOCTH U ra3e. ExuHube! m3mepenus nasienus. 3akonsl [lackans u Apxumena. TeueHne nneanbHON )KUAKOCTH.
YpaBHeHME Hepa3pbIBHOCTU. Y paBHEeHUE bepHyun u cieacTBus U3 Hero. TeueHue BsA3koi xxuakocty. @opmynsl HeroToHa n
Crokca. KoapUIHeHT BI3KOCTH U METOJIBI €r0 ONpPECICHHUS.

Tema 1.3. Mexanudeckue KojaeOaHUs U BOJIHEI




I'apmonndeckue koae6aHus U UX XapakTepucTUkH. JJuddepennnansHoe ypaBHEeHHE TapMOHHUECKHUX Konebanuii. [IpyXuHHBII,
(u3nUecKuil 1 MaTeMaTHYECKUIl MasiTHUKH. DHEPrusl rapMOHHYECKHX KojeOaHuil. ClloxeHHne rapMOHUYECKHUX KOIeOaHni 0HOTO
HaInpaBJIeHUs] U OJJMHAKOBOM 4acTOThl. buenue.

CroxeHHs B3aUMHO MEPIECHANKYIAPHBIX Kosebanuit. @uryps! JInccaxy. 3aTyxaromue 1 BEIHYXICHHBIC KoseOanus. Pe3oHaHC.
BonnoBsle nporeccbl. Mexanu3m 00pa3oBaHus MEXaHHUYECKUX BOJH B Ypyroit cpeze. I[lpononpHble U ONEpEeYHbIe BOJTHEI.
YpaBHEeHHE IUIOCKOH Oeryrei BosHbl. JJIHA BOJIHBI M BOTHOBOE YHCIIO.

Pa3pmen 2. MonekynspHas ¢pu3nuka ¥ TepMOJHHAMHKA

Tema 2.1. MonekynsipHO-KMHETUYECKas TEOPUS

OnbITHBIE 3aKOHBI UCANIBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcHoBHoe ypaBHeHue MKT naeanbHbIX razos.
Cpensss KHHETHIECKasi SHEPrust MOJIEKyI. MOIeKyIsIpHO-KHHETHIECKOe TOJIKOBaHNE aOCOIIOTHON TeMIIepaTypsl.

OneMeHTHI cTaTUCTHUECKO (pu3uky. 3akoH MakcBena Al pacipeieNleHus: MOJIEKYI HEalbHOro ra3a o CKOpOCTSIM.
bapomerpuueckas ¢popmyna. 3akon bonbimana a1 pacnpeienieHHs YacTHI] BO BHEITHEM NOTEHIUAIbHOM noiie. CpegHee 4ncio
CTOJIKHOBEHHI W CPEeHSS [UTHHA CBOOOTHOTO TIpobera MOJIeKyIl.

OmnsitHOe 060ocHOBaHKMe MKT. [Tucdy3us, TernonpoBoAHOCTh U BHYTpeHHee TpeHue. 3akoHsl Puxa, @ypre u HeroToHAa.

Tewma 2.2. TepMoanHaMuKa

Brytpennsst sHeprus. Yucno creneHei cBOOOIB MOJICKYI. 3aKOH PAaBHOMEPHOTO PACTIPEICIICHHUS SHEPTHH IO CTETICHSIM CBOOOIBI.
IlepBoe Havano TepmoanHaMUKH. PabGoTa ra3a mpu u3MeHeHHH ero 00beMa. TemIoeMKOCTs MaKpoCcHCTeMBl. MosipHast
TEMI0EeMKOCTb. 3aBUCUMOCTb TEIIIOEMKOCTH UACAIbHOTO Ta3a OT BUja npoliecca. [IpuMeHeHne nepBoro Hadaaa TEPMOJIUHAMUKH K
usonporeccaM. AnnabatHsli mponecc. YpasHenue [lyaccona.

Kpyrossie mponeccel. O6paTumsble 1 HeoOpaTuMble mponecchl. Lnkin KapHo u ero k.I1.a. [ud uaeansHOro rasa. Bropoe Hagano
TepMoauHaMUuKH. [loHATHE 00 SHTpONNUH, €€ CTATUCTHYECKOE TOJIKOBAHHE.

Cuibl 1 IOTEHIMAIBHAS SHEPTUSI MEXKMOJICKYISIPHOTO B3auMoJieHcTBHs. DPQeKTUBHBIN quameTp MoseKyi. YpaBHeHue Bau-zep-
Baanbca. ®a3oBbie mepexoanl 1 u 2 poxa. Kputmaeckoe coctosiaue. TpoiiHast Touka. OcOOEHHOCTH TBEPIOTO U JKUIAKOTO COCTOSHUIMA
BelecTBa. IloBepxHocTHOE HaTsKeHHe. CMaunBaHue. KanumuisapHble SBICHUS.

Paznen 3. DnexrpuuecTBo

Tema 3.1. Dnexkrpocraruka

3akon Kynona. Hanps»keHHOCTB U CHJIOBBIE JIMHUY HANPSKEHHOCTH 3JEKTpUYecKoro nois. [Ipuniun cyneprno3unyn
anexTpuueckux nojuei. [pumep pacuera HampsKEHHOCTH MO, CO3AaBaeMoi cucTeMoit 3apsaoB. [IoTok BekTOpa HaNpPsKEHHOCTH
anekTpryeckoro nois. Teopema Octporpanckoro-I'aycca

PaboTa cuit 2IeKTPUYECKOro MO MO TIepeMEeNIeHHUIO 3apsiaa. LInpKysmnus BeKTopa HanpsHKeHHOCTH. [IoTeHIansHEIH XapakTep
IMEKTPOCTATUUECKOro Mod. [ToTeHnuan 31eKTpu4ecKoro nojist. DKBUIOTEHI[MAIbHbIE TOBEPXHOCTH. CBA3b MOTEHLIMANA C
HaMpPsHKEHHOCTBIO MOJIs. DNEKTPUYECKOE MOJIe B JUANEKTpUKaX. THITbl AUAIEKTPUKOB. Bubl nonspusanuu. BexTop nonspusanun.
[IpoBOAHNKH B 3IEKTPOCTATHIECKOM ITOJIe. DIEKTPOEMKOCTE MpoBoAHUKA. KoHneHcaTops! 11 nx BuAsl. DopMyiia IMI0CKOTo
koHJeHcaTopa. CrocoObl coeTMHEeHH KOHAEHCATOPOB B 6aTapero. DHEprus 31eKTpocTaTudeckoro noiast. O6bpEMHas MIOTHOCTh
SHEPruHu.

Tema 3.2. DnekTpoauHaMHKa

IlocTostHHBIN 3neKTpudeckuil ToK. Bunel HocuTene 3apsiia B pasiudHblx cpenax. Cuna Toka. Bekrop miorHoctu Toka. O1C
UCTOYHMKA TOKa. 3akoH OMa /IS yqacTKa U nmoiaHo# nernu. ConpoTuBIeHHe U IPOBOJUMOCTb MPOBOJIHUKOB, UX TeMIIepaTypHas
3aBUCHMOCTb. PacueT conpoTHBIEHUH IPH Pa3IMYHbIX BUAAX COETUHEHHH.

PaboTa 1 MOIITHOCTE 3JIeKTpHUYecKoro Toka. 3akoH Jlxoynsa-Jlenma. [Ipasmna Kupxroda n npuMeHeH#e UX K pacdeTy
pa3BeTBIEHHBIX Lieneil.

Paznen 4. DnexkrpoMarueTusm

Tema 4.1 MaruurocraTuka

MarnutHoe none. Maaykius MarHuTHOro nosist. CUIoBbIe IMHUM MarHUTHOTO T10JISI, €r0 BUXPEBOil XapakTep. 3akoH AMrmepa 1t
CHJIBI, JIEUCTBYIOIEH Ha MPOBOIHUK ¢ TOKOM. IIpaBuno n1eBoit pyku. MarHuTHbI MOMEHT KOHTYpa ¢ TokoM. KoHTyp ¢ TokoM B
MarHuTHoM mose. [IpuHnmn paboTs! anekrpoasurarens. 3akoH brno-Casapa-Jlammaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
nosneit (IpsMOTo U KPYTOBOTO TOKOB).

Cunbl B3aMMOJEHCTBUS MapaIelbHbIX TOKOB. 3akoHbI AMrepa. J[BH)KeHHE 3apsDKEHHBIX 4acTUIl B MarHUTHOM none. Cuna
Jlopenna. Hupkymnsuus Bekropa H u B. 3akon nosHoro Toka. MarautHoe mosie cojieHou 1a M Topouaa. [1oTok BeKTOpa MarHUTHOM
unaykuuu. Teopema I'aycca ans nonss B. Ilotok Bekropa B yepes conenounn.

Tema 4.2. MarautHas uaaykuus. Teopust MakcBeia Ui 2J€KTPOMarHUTHOTO OIS

Pa6oTa no nepemenieHno MPOBOIHUKA U KOHTYpa C TOKOM B MArHUTHOM MoJe. DleKTpoMarHuTHas MHAykuus. 3akoH dapazes u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus 3Heprun. IIpasuno Jlenna. fIpnenue camouHaykiuu. IHOyKTUBHOCTE KOHTYpa. DJ1C
CaMOMHAYKINH. B3aumHas nHIyKIns.

MarunurHoe nose B BemecTse. TUITBI MarHeTHUKOB (JiMa-, apa- 1 peppoMarHeTHKn), UX pu3ndeckas npupoaa. HamarHudeHHOCTS.
MarnuTtHas npoHHUIIaeMoCTh BemecTBa. OCHOBBI Teopuu MakcBeinia. Tok cMmemeHus. Y paBHeHust MakcBeluia B MHTETrpalIbHOM
bopwme.

IonsTre 0 nepeMeHHOM Toke. OMHUYECKOe, peaKTUBHOE (EMKOCTHOE U MHIYKTHBHOE) U ITOJHOE COMPOTUBICHUS LENHU IEPEMEHHOT0
Toka. 3akoH OMa /1 el NEPEMEHHOr0 TOKa. MOIIHOCTD, BbIAEIsIeMas B LIEMH NEPEMEHHOTO TOKA.

OnexTpoMarHUTHBIE Kosebanms. ["apMOHIYECKHe, 3aTyXaroIie 1 BEIHYKAeHHbIe KoaeOanus. [IonsTHe o pe3oHaHce.
OnexTpoMarHUTHBIC BOJIHEI U UX cBoiicTBa. I1Ikana aeKTpOMAarHUTHBIX BOJH.

Paznen 5. OnTuxa
Tema 5.1. @usnyeckas onTuka
OCHOBHBIE 3aKOHBI T€OMETPHUYECKON ONTHKH. AOCOMIOTHBIN K OTHOCUTEBHBIH MoKa3aTenau npeiomieHus. x ¢puszndeckuil cMbIc.




SIBneHne MOTHOTO BHYTpeHHEro oTpaxeHus. CeetoBogsl. Chepuueckue 3epkana. @opmyna sepkana. [Toctpoerne n300paxeHui.
Toukue nun3bl. Popmyina TuH3bL. [TocTpoeHHe H300paKEHHUH.

BonHOBas 3neKTpoMarHuTHAS prpoa cBeTa. KorepeHTHOCTE M MOHOXPOMATHYHOCTE CBETOBBIX BOJIH. BpeMms u minHa
korepertHocTu. [IpocTpancTBeHHas kKorepeHTHOCTE. VIHTephepernus cBeta. Meroas! HabmoaeHus narepdepeHnnn ceera. Pacuer
unTepdepenunu B onbiTe FOHra. IHTepdepenius cBeta B TOHKUX MIeHKaX. [10710CH paBHOM TOJIIMHBI M pAaBHOT'O HAKJIOHA.
Konpna Herotona. [IpumeHeHne nHTEpdEpeHINT B HaAyKe U TEXHUKE.

Judpaxius ceta. [puammn Nolirenca-®Openens. Metox 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakiust Ha mpocTpaHCcTBeHHO penretke. @opmyna Bynbsa-Bparra. Pentrenorpaduueckoe uccnenoBaHue CTpyKTyphI
kpucTaos. [oHsTre 0 ronorpapum.

[Monapu3zanus ceeta. EctecTBeHHBIN 1 onsipu30BaHHbIN cBeT. 3akoH Maitoca. [lonsipu3aiust ceeta mpu OTpaXeHU! U
MPEJIOMJICHIH Ha TPAaHUIE IBYX TUAIEKTPUKOB. 3akoH bprocrepa. JIBoitHoe mydenpenomiuenue. [Ipu3ma Hukomst. TTonsponast u
MOJISIPU3AUOHHBIE TIPU3MBI.

HckyccTBeHHas ontndeckas aHuzoTponus. Dhdextol Keppa u @apanes. OnTudeck akTHBHBIE BellecTBa. Jlucmepcus cera.
DJIeMEeHTHI 3JICKTPOHHON Teopuu muctepcuu ceeta. [lormomenne (abcopOiust) cBeta. 3akoH byrepa.

Tema 5.2. KBanrtoBast ontuka

TeruoBoe U3My4eHHE U €ro XapaKTepUCTUKH. AOCONIIOTHO YepHoe Teo. 3akoH Kupxroda. 3akon Credana - bonpimana.
Pacnipenierienre SHEpTUH B CIIEKTpe aOCOTFOTHO YEPHOTO Tena. 3akoH cMereHns Buna. ®opmyna Penes-/[xunca.

SBnenne poroaddexra. Buenranit porodpdexr u ero 3akonsr. PoToHsl. YpaBHeHHE DHIITEHHA I BHEITHETO GoToddheKTa.
Macca u umnynbc ¢ortona. [lasnenue ceera. OneiTel JleGenena. Jlazepsl, IpUHLIUN JEHCTBUS, YCTPOWCTBO U IPUMEHEHHE.

Pa3pmen 6. ATomHas u sipepHast GU3NKa

Tema 6.1. Ctpoenue atoma

Monenu aromoB Tomricona n Pesepdopna. Omnupuueckue 3aKkOHOMEPHOCTH B CIIEKTPaX UCITYCKAHHUS U MOTJIOIICHHS aTOMOB.
®dopmyna Punbepra. Jluneidartsiii ciekTp aromMa Bojopoaa. OCHOBHBIC CEPUU CIIEKTPATBHBIX JTHHHM.

Bouna JIyn ne bpoitnsa. OnbsiTHOe 000CHOBaHNE KOPIYCKYISIPHO-BOJTHOBOTO Ayann3Ma CBOHCTB BemiecTBa. COOTHONICHUS
HeonpeneneHHocTel [ eif3enbepra kak mposiBIeHHe KOPIYCKYIIPHO-BOJIHOBOTO yallu3Ma CBOICTB Marepuu. BonHoBas GyHKIuUS U
€€ CTaTUCTHYECKUH cMbIC. YpaBHeHHe IlIpénunrepa aAmst CTalMOHAPHBIX COCTOSTHUI.

Iocrynater bopa. BopoBckas Teopust aroMa BoIoposia ¥ BOIOPOJONOZ00HOTO HOHA. ATOM BOJOPO/ia B KBAHTOBOH MEXaHHKE.
Ksanrossie uncna. CrinH snextpona. CrnuHoBoe kBaHTOBOE uucio. [Tpunnun [Naymu. Pacipenenenue 31eKTPOHOB 1O COCTOSTHUSM.
Tema 6.2. SinepHas ¢pusnka

PerTrenoBckme cnekTpsl. 3akoH I'. Mosznn. [lornmomeHnne, CHOHTaHHOE U BEIHY)KIEHHOE H3imydeHue. [IoraTre 06 onTHdeckux
KBAaHTOBBIX TeHEpaTopax (Iazepax). Pasmep, coctas u 3apsx aToMHOTo sapa. MaccoBoe 1 3apsioBoe uncia. JleeKkt Maccsl 1
SHEprus CBS3M sApa.

B3aumoneiicTBre HYKJIOHOB U TIOHATHE O CBOMCTBAaX U MPUPOAE SIEPHBIX cuil. Moaenu sapa. PaanoakTHBHOE U3IydeHUE U €T0
BHUJIBL. 3aKOH PAJHMOAKTUBHOTO pacliana. 3aKOHOMEPHOCTH U ITPOMCXOKACHHE anb(a, Oera - 1 raMMa-H3ITydeHUs aTOMHBIX Sep.
[onsTHE O SAEPHBIX PEAKIUSIX U UX OCHOBHBIX THIAX. VICKycCTBEHHAs PaAnOaKTHBHOCTE. JleneHne Tsokensix saep. Llennas
peakuus nenenus. [lousTue o suepHoOi aHepreTike. Peakiys cuHTe3a aTOMHBIX siziep. [Ipobiema yrpasisieMbIX TepMOSAEPHBIX
peakiuid. DeMeHTapHbIe YacTHIbL. VX Kiaccudukanms.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

MeToauKa OLEHKH 3K3aMeHa M0 JUCLUIINHE

Teoperndeckast yacTb 3K3aMeHa 110 JUCHUILIMHE TPEACTABIAET cO00I KOMIIIIEKC BOIIPOCOB Ha YCBOGHHE IIPOHICHHOTO MaTepHaa -
TE€PMUHBI, OIPEACICHHUS, 3AKOHBL.

B pamkax TeopeTHueckoil yacTu oOydaromuiics, Ui Kaka0ro 3a1aHus, (GOpMyIUpyeT MPaBIUIbHbIE C €r0 TOYKH 3PEHHS OTBETHL
3a7aHie CUNTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEpHBIE OTBETHI HA BOMPOCHL. B MpoTUBHOM cilydae 3afaHue
CUHUTAETCSl HEBBIIIOJIHEHHBIM.

IIpakTHyeckas 4acTh 9K3aMEHa 110 JUCLUIUIMHE MIPEJCTABIAET 3a1a4l, HAPABICHHBIE HA BBIABICHHE BO3MOXXHOCTU IPAKTUYECKOIO
HNPUMEHEHUS! KOHKPETHOT'O TEOPETHUECKOTO paszena.

OK3aMeH BBICTaBIISIETCS C YUETOM PE3YNBTATOB BBIIIOJIHEHUS TEOPETHUECKOH M MPAKTUYECKON YacTeil B COOTBETCTBUH C
MPUBECHHBIMH HIDKE TPSOOBaHUSIMH.

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

4 (xoporo) 75+84 Bce 3amaHus BEIONHEHBI B COOTBETCTBHH C TPEOOBAHUAMH, B 00BEME JOCTATOYHOM IS OOIIEro
(hyHKIIMOHUPOBAHMS CHCTEMBI HJIH BBITIOJIHEHO JBA 33/IaHUSI B COOTBETCTBHU C TPEOOBAHUSAMH, B IIOJIHOM 00BeMe 1 0e3 OmHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrinonneHo He MeHee ABYX 3aJaHUil B COOTBETCTBUU C TpeOOBaHUSIMH, B 00BEMe
JOCTaTOYHOM ISl 00IIEero (QYHKIIMOHUPOBAHUS CHCTEMBI

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

JIOCTAaTOYHOM JJIs1 001ero (PyHKIIMOHUPOBAHUS CHCTEMBI

HTtoroselii 6aju 3a 9K3aM€eH BBICTABIISIETCS 110 OLICHKEC XyI[HICﬁ gactu. B CIIOPHBIX CJIydasaX NPCroJaBaTeCiib BIIPAaBC 3a1aBaTh
YTOUHAIOMINE BOPOCHI U 1aBATh JOMOJHUTCIBHBIC MPAKTUICCKUEC 3aJaHA.

MeroauKa OICHKH 3a4eTa 10 JUCIUIUINHE
3a4eT Mo AUCIUILTHHE BBICTABISETCS MO PE3yabTaTaM CUCTEMAaTHUECKON pabOTHI CTYJCHTa B TEUEHHE CEMECTpA.




MeTtoauka oneHKH J1abopaTOPHBIX PaboT

CTyneHT IOJDKEeH BBITIOJHHUTE U 3aIIUTUTH BCE TaOOpaTOpHEBIC PabOThI, IPEIyCMOTPEHHbIE TIPOrPaMMO THCIIUIIIHHEL.
JlabopaTopHast paboTa CUMTAETCS 3aLIUIIEHHON IPH YCIOBUH yAOBICTBOPHTEILHBIX OTBETOB HA HE MeHee 85% BceX KOHTPOIBHBIX
BOIIPOCOB, IPUBEAECHHBIX B KOHIIE K0 paboThI B 1aOOPaTOPHOM MPaKTUKyME, a TAK)KEe BBIMOTHEHHS TECTOBBIX 3aJaHUH 10 TeMe
paboThI HAa YCMOTPEHHE MPETIOIaBaTelNeH.

6.2. Tembl NHCBMEHHBIX PadoT

6.3. KonTpoabHbIe BONIPOCHI U 3aJaHUS

OIIK-3: CiocoOeH MpUMEHSTh COOTBETCTBYIOIINE (PU3MKO-MaTEeMaTHIECKHIA ammapar, METOAbI aHAJIH3a 1 MOACIHPOBAHUS,
TEOPETUICCKOTO U DKCTIIEPUMEHTAILHOTO UCCIISIOBAHUS MIPH PEIICHUN MPO(HECCHOHATBHBIX 3a7ad

1 cemectp

OTKpBITBIE BOITPOCEHI

Bonpoc Nel

OmnumuTe nporece u3MepeHus KodQPUITHEHTa TPEHUS CKOIBKEHUS MEXTy ABYyMsI MOBEpXHOCTSIMU. Kakue mapameTpsl HE0OX0AUMO
KOHTPOJIMPOBATh NP NPOBEAECHUHU dKCIIEPHMEHTA?

Ortsert:

Jns u3mepenns Kod(duimeHTa TpeHUs CKOIBKECHUS MEXK/TYy IBYMsI IOBEPXHOCTSIMH OOBIYHO HUCIIONIB3YETCSI METO]] HAKJIIOHA
miockocTd. OJIH U3 00BEKTOB MTOMEMIAeTCsl Ha HAKJIOHHYIO MIOCKOCTh, U IIOCTENIEHHO YBEIMUUBAETCS YO HAKJIOHA JO MOMEHTa
Havana ckoibxeHns. Koaduiment TpeHns paccuuThIBACTCS KaK TaHT€HC YIUIa HAKIOHA. BaykHO KOHTPOIMPOBATH YUCTOTY
MOBEPXHOCTEH, PABHOMEPHOCTH NPHUIIOKCHNS HATPY3KH U OTCYTCTBHE BHOpanuii.

Bompoc 2:

OOBsIcHUTE, KaK U3MEPUTH CKOPOCTb PACIIPOCTPAHEHUS 3ByKOBBIX BOJIH B cpejie. Kakue MeTobl UCTIONb3YIOTCS IS 3TOTO U KaKHe
(haKTOPHI HYXKHO yIHUTHIBATE?

OrtserT:

CKOpOCTb PaCIpOCTPaHEHHUS 3BYKOBBIX BOJIH B CPE/ie U3MEPSETCS C IOMOIIBIO METOI0B, OCHOBAHHBIX HA PETUCTPAI[MH BPEMEHH
MPOXOXKICHHS 3BYKOBOW BOJIHBI MEXIY JIBYMS TOUKaMH. VICIIONB3yIOTCS YIIbTpa3BYKOBBIC NaTYNKHU WM MUKpO(oHBI. BaskHo
YIUTBIBATh TEMIIEPATYPY CPEAbI, BIAKHOCTh M HAJTMYIHE NPETATCTBHH, KOTOPBIE MOTYT HOBIIUATE HAa pacIpOCTPaHEHUE 3BYKA.

3aKpLITLIe BOITPOCHI C OTHUM IIPpaBUJIBHBIM OTBETOM

Bonpoc Ne3

Kaxkoli 3aK0H OIUCBIBaET ABMXKEHHE TEJIa MO BO3AECHCTBUEM BHEIIHEN CHIIBI?
a) 3aKOH BCEMHUPHOTO TATOTCHUS

b) Bropoii 3akon HeroToHa

¢) Tperwuii 3akoH HetoToHa

d) 3akoH coxpaHeHHsI SHEPTUH

IMTpaBunsHEIT oTBeT: b) BTopoii 3akoH HeioToHa

Bonpoc Ne4

Kaxoit mpubop ucnonbiyeTcest Uit H3MEepEHHst CKOPOCTH 3ByKa B Boje?
a) l'mapomokarop

b) DxonoT

¢) Conorpad

d) laTunk naBiaeHUs

IIpaBumsHENA oTBET: a) ['maponoKaTop

3aKpLITLIe BOITPOCHI C HECKOJIbKMUMU MTPABUJIBHBIMU OTBETaAMHU

Bonpoc Ne5

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

b) Pacipenenenue rpy3os

¢) BricoTta HagBoaHOTO GOpTa

d) I'nybuna ocaaku

IIpaBusbHBIE OTBETHL: a, b, ¢, d

Bompoc Ne6

Kaxwe mprOopbI HCTIONB3YIOTCS T H3MEPEHHST MATHUTHOTO TIOJIS?
a) Kommac

b) Marauromerp

c¢) 'anpBanomeTp

d) Karymika nHIyKTHBHOCTH

IIpaBunsHbIe OTBETHL: b, d

BOHpOCBI Ha YCTAaHOBJICHUC MTOCJICAOBATCIBHOCTH




Bompoc Ne7
YcTaHOBHTE MPABIWIIBHYIO MTOCIIEIOBATEEHOCTD IIArOB MPH MPOBEICHUN KCIIEPUMEHTA TI0 U3MEPEHHIO CKOPOCTH 3BYKa B BO3/yXE:

1. [MonxroueHre MUKPOPOHOB K PETHCTPUPYIOIIEMY YCTPOWMCTBY.
2. W3mepenue BpeMeHHU MPOXOXKICHUS 3ByKa MEXIY MUKPO(GOHAMHU.
3. Pacder cxopocTH 3Byka IO M3BECTHBIM PACCTOSIHUSIM U BPEMEHHU.
4. Hacrpoiika paccTosHHI MEXTy MHUKPO(OHAMH.

IIpaBunbHas nocnenoBaTenbHOCTh: 4 — 1 — 2 — 3

Bompoc Ne8

YcTaHOBHTE NTOCIEAOBATENIFHOCTD IIIATOB IIPH HACTPOHKE JIa3ePHOTO AANbHOMEPA ISl H3MEPEHUS PACCTOSHUS:
I. Hacrpoiika npueMHuKa cursana.

2. INoaxmouyeHre UCTOUYHNKA MUTAHUS.

3. Hacrpoiika nepenatomiero nasepa.

4. W3mepeHue paccTosHUs.

[IpaBuiibHas TOCTIENOBATENBHOCTD: 2 — 3 — 1 — 4
Bompoce! Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKITY PH3MUSCKIMH SBICHUSIMH U IPHOOpAMHU, UCTIONB3YEMBIMU JUTS UX U3yICHUS:
Pusnyeckoe sBICHHUE IIpudop

a) Onektpuuectso 1) Amnepmerp

b) Marretnsm 2) Kommac

¢) Onrryeckue 3PPeKTh 3) CnekrpomeTp
d) PagnoaktuBHocts 4) I'eiirepoBckuii cueTuuk
[TpaBuIBHOE COOTBETCTBHUE:

a) — 1)

b) — 2)

c)—3)

d)—4)

Bonpoc Nel0

Y CTaHOBHTE COOTBETCTBHE MEXKIY (PU3MUCCKUMHE BETMYMHAME U UX SIUHAIIAMU H3MepeHns B MeXTyHapoIHOH CHCTEME eTMHUIT
(CH):

dusnyeckas BeIUYUHA Enununa usmepeHus
a) Cuna 1) HeroToH

b) Pabora 2) xoynb

¢) MomHocTb 3) Barr

d) Dueprus 4) xoynb

[IpaBunbHOE COOTBETCTBUE:

a) — 1)

b) — 2)

c)—3)

d)—4)

2 cemectp

OTKpBITHIE BOIIPOCHI

Bonpoc Nel

OOBsIcHUTE, KaK TPOUCXOAUT NPENOMIIEHUE CBETa HA FPaHHUIIE ABYX CPel C pa3HbIMH MOKa3aTeIsiMu npenomienus. Kaxkue gakropsl
BIIMSIOT Ha YTOJI IPETOMIICHUS?

Ortser:

IIpenomnenue cBeTa MPpOUCXOIUT, KOI/Ia CBET MEPEXOAUT U3 OJHOM cpezbl B IPYTYIO C Pa3IMUHbIM [10KA3aTeleM IIPEIOMIICHUS.
Vron npenoMieHus OnpeAenseTcs OTHOIEHUEM CHHYCOB YIIIOB MaJeHHs U MPENoMIIeH s, cornacHo 3akoHy CHemna-Jlekapra. Ha
YTOJI TIPETIOMJICHHS BIHSIOT TTOKA3aTeIH MPEOMIIEHIS 00CHX CpeJl, YroJl IaJeHHUs CBeTa U AIIMHA BOJIHEI CBETA.

Bompoc Ne2

OOBsicHUTE, KaK TPOUCXOIHUT (PoT03(h(PeKT U Kakne (PaKTOPHI BIUAIOT Ha €ro MHTEHCUBHOCTE. Kakue MaTepHraisl Hanboree

3¢ HEKTUBHO TEMOHCTPHUPYIOT GoTO3hDeKT?

OrtserT:

Dorosddext — 3T0 sIBIEHME, IPU KOTOPOM CBET BBIOWBAET 3JICKTPOHBI N3 TOBEPXHOCTH MaTepuaina. MHrencuBHOCTE oToadderra
3aBHCHT OT YaCTOTHI CBETA, €r0 MHTCHCHBHOCTH 1 CBOWCTB MaTepHaia. MaTepHasl ¢ HU3KOH paboToi BEIXOAA 3JIEKTPOHA, TaKHe
KakK IIeJI0OYHbIe MeTaJUIbl, Hanbosee 3((eKTUBHO MPOSBIIOT POTOI(HDEKT.

3aKpBITBIC BOITPOCHI C OAHUM IIPaBUJIIBHBIM OTBETOM

Bompoc Ne3




Kaxkoit nmpubop ucnonas3yercst A U3MEpEeHus JUIMHBI BOJIHBI CBEeTa?
a) Cnektpomerp

b) ®orometp

c¢) Uurepdepomerp

d) Mukpockon

I[TpaBuitbHEI 0TBeT: @) CIEKTpOMETp

Bomnpoc Ne4

Kakoii 2meMeHT nepruoanYecKoil TaOIHIBI HMEeT HanOOoIbIIee KOJTMISCTBO IPOTOHOB B sipe?
a) Ypan

b) Ilnyronnit

¢) Panuit

d) Kanmudopuuii

IIpaBuibHEIA OTBET: a) YpaH

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU ITPaBUJIbHBIMU OTBECTaMHU

Bonpoc Ne5

Kaxue MeTo/Ibl MCIIONB3YIOTCS A1 OOHAPYKEHHS PaMOAKTHBHBIX HUCTOYHHKOB?
a) 'amma-cnektpomeTpust

b) JleTekTopbI HOHU3UPYIOLIETO H3ITyICHUS

c¢) PerTrenodmyopecueHTHbII aHATH3

d) DrnekTpoHHass MUKPOCKOIHS

ITpaBuiBbHEIE OTBETHL: a, b

Bonpoc Ne6

Kaxwe mprOOphI HCTIONB3YIOTCS TS HCCIICOBAaHHS ONTHYSCKUX CBOMCTB MaTepuanoB?
a) CnextpodoTomerp

b) Homspumerp

¢) Pedpakromerp

d) Kamubparop

IIpaBuibHBIE OTBETHL: @, b, C

BOHpOCBI Ha YCTAaHOBJICHUEC ITOCJICA0BATCIBHOCTH

Bonpoc Ne7

YcTaHOBHTE MPAaBHUIIBHYIO TIOCIEI0BATEIEHOCTD ITAIIOB MIPOLIECCa SIICPHOTO CHHTE3A:
1. OO0pa3oBaHue renmsl.

2. CoenuHeHne AByX aTOMOB BOAOpPOJa.

3. BricBOOOXKIEHE DHEPTUM.

4. dopMupoBaHHE HOBOM MaTepuH.

IIpaBunbHas nocnenoBaTeNbHOCTh: 2 -4 — 1 — 3

Bormpoc Ne8

VYcTaHOBHTE PABHIIBHYIO ITOCIEI0BATEIFHOCTD IIAroB IIPH MPOBEICHUN SKCIEPHMEHTA 110 HHTEP(HEPESHITNH CBETA:
1. Habmonenne u perucrpanus HHTEpGHEpEeHINOHHON KapTHHBL

2. YcTaHOBKa MCTOYHHMKA KOTEPEHTHOTO CBETA.

3. YcraHOBKa 3KpaHa I HaOMoAeHNsT HHTepdepeHIN.

4. PerymipoBanne pacCTOSHUS MEXTy HCTOYHHKOM CBETa U SKPAHOM.

IIpaBuibHas mocneq0BAaTENbHOCTD: 2 — 4 — 3 — 1
Bompockl Ha ycTaHOBJIEHUE COOTBETCTBHSI

Bonpoc Ne9

YcTaHOBHUTE COOTBETCTBUE MEXIY (PU3NUECKUMU SBICHUSIMU U X TIPUMEHEHUEM B TEXHHKE!
DU3NUECKOE SIBICHUE IIpuMeHEHNE B TEXHUKE

a) ®orordp ekt 1) Conneunsle Gatapeu

b) Snepusiit cunte3 2) Jlaszepbl

¢) Maruutsoe nozie 3) Kommacel

d) DnexTpoMarHuTHAS WHIYKITS 4) T'eneparys 37I€KTPOIHEPTUU
IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

¢)—3)

d—4)

Bonpoc Nel0
YcranoBUTE COOTBETCTBHUE MEXIY (I)I/BI/I"ICCKI/IMI/I SIBJICHUSIMHA B OIITHUKEC U UX OIIMCAHHUECM:




duznueckoe SBICHUE Omnucanue

a) Judpaxuns 1) PaznoskeHue cBeTa Ha CIEKTpallbHbBIE 1BETA
b) IIpenomnenue 2) Nsrubanne CBETOBBIX BOJH IIPH MPOXOXKICHUH depe3 Mperpamy
¢) ducnepcus 3) 3MeHeHne HaIpaBIeHUS CBETA IIPH IEPEXO/e U3 OTHOH CPeasl B APYTYIO

d) Unrepdepenuuss 4) IlepekpriTue CBETOBBIX BOJIH, MPUBOISIIIEE K YCHICHHIO MM OCIa0JIeHUI0 MHTEHCUBHOCTH CBETa
I[TpaBuIIbHOE COOTBETCTBHE:!

2) — 2)

b) — 3)

c)—1)

d)—4)

6.4. MeTroaquueckue MaTepHaJibl, ONpee/solue Npoue1ypbl OlleHHBaHHA

TuroBkIe IPaKTHYECKHE 3aJaHUS K 9K3aMEHY I10 IHUCIUIUINHE:

3amanwue 1. [IpsmonnHeiHOE TBIKEHIE MaTePHAIbHON TOUKU OMUCHIBACTCS 3aKOHOM . HaliTh skcTpemManbHOe 3HaYeHHE CKOPOCTH
Touku. KakoMy MOMEHTY BpeMEHH OT Hauana JABHKEHHUS OHO COOTBETCTBYET. B Kakoii MOMEHT BpeMEHH CKOpPOCTh 7

3anmanue 2. B ogHOpOoIHOM MarHUTHOM Toje ¢ uHayKimen 0,35 Ta paBHOMepHO ¢ yacToToi 480 00/MUH BpamaeTcsi pamka,
conepxamias 1500 ButkoB miomaznsio 50 . Ock BpallleHHs JEKUT B INIOCKOCTH PaMKU U NEPIEHAUKY/ISIpHA TUHUSM UHIYKIUH.
Omnpenenuts MakcuManbHyro 31C HHAYKINY, BOSHUKAOIIYIO B paMKe.

3ananue 3. IIydyok eCTECTBEHHOTO CBeTa MaaeT Ha CUCTEMY U3 4 HUKOJIEH, INIOCKOCTh MPOIYCKaHUs KQKI0r0 U3 KOTOPBIX
NOBepHyTa Ha yrox 30° OTHOCHTENEHO IIOCKOCTH TPOIYCKAaHHS IPEeNBIAYIIero HUKoA. Kakas 9acTe CBETOBOTO ITOTOKA IPOXOIUT
yepes 3Ty cuctemy? [loTepsMyu HHTEHCHBHOCTH CBETa B HUKOJISX IpeHEOpeyb.

TumoBsle BONPOCHI K 3alUTe J1abopaTopHOi paboThl «M3yueHne OCHOBHOTO 3aKOHA TMHAMUKU BPAIIaTEIbHOTO ABHKECHUS C
MOMOIIBI0 MassTHUKA OOGepOeKa.»

1. Kakoe nBuxeHHE Ha3bIBA€TCS BPALIATENbHBIM?

2. Coopmynupyiite BTOpoii 3akoH HproTOHA /Ui BpalaTeabHOro ABMKeHHsA. CpaBHUTE C 3aKOHOM JUIS ITOCTYMATEIbHOTO
JBHKEHHUSL.

3. UYro Takoe MOMEHT MHepIuH Teraa? MOMEHTH HHEPIMH TeJN IPaBUIEHOH (GopMbl: 00pyda, IUIHHIpPA, [Iapa, CTePKHS?
4. UeMy paBeH MOMEHT MHEPIIMH CHCTEMBI Tes?

5. Cdopmynupyiite Teopemy lLllteiinepa.

TwuroBkIe BOIPOCH! K 3aIuTe TabopaTopHOil paboTh! «OmpeneneHne TOPU30HTAIFHON COCTABIAIONIEH MAaTHUTHOTO MTOJIST 3eMITI
Jaiite onpenencHyue 3J1€MEHTaM 36MHOIO MarHeTU3Ma.

Chopmynupyiite 3akon buo-Casapa-Jlamaca.

OOBsICHUTE NIPHUHIMI CYNEPIIO3UIINN MarHUTHBIX ToJiel. ['ie oH ucmonb3yeTcs B pabdore?

UeMmy paBHBI HAIIPSHKEHHOCTh M MHAYKIUS MAarHUTHOTO IIOJIS B IIEHTPE KPYrOBOTO TOKA.

Kak BBIMIIAUT MarHUTHOE MOJe KaTYyIIKUA?

B kakux eguHHIaX u3MepseTcs HaNpsHKeHHOCTh MarHuTHoro ot B cuctemax CHU u CI'CM? Kakas cBs3b MexIy HUMHU?
Uro Takoe NOTOK MarHUTHOM MHAYKIIMU KaTyIIKHU?

OOBsiCHUTE YCTPOUCTBO M MPHHIUI ACHCTBHUSA TAHTEHC - TalbBAaHOMETPA U YKAXKUTE, IS KAKUX MPAKTUYECKUX Lieseil oH
HIPUMEHSIETCSL.

9. IMogemy m3mepeHus HambOoJee TOYHBI MIPH yIilaX OTKIOHEHHS ONM3KHX K 45°7

TwuroBkIe BOIPOCH! K 3aMuTe 1abopaTopHOil paboTsl «OmpeneneHne JIMHBI BOIHBI H3Ty4eHHUS Ta3epa IPH HOMOIIN

JU(PPaKIUOHHON PEIIeTKN

B uem 3akmodaercst siBiIeHHE HHTEphepeHIun?

B gem 3aknrouaetcs siBieHUE audpaxim?

OOBSCHUTD SIBICHUE MepepaclpeieleHus CBETOBOM dHEPTuu npu audpakiun?

Kakye MCTOYHMKU 37I€KTPOMArHUTHBIX BOJIH SBISIOTCS KOTE€PEHTHBIMU?

UYro Takoe audpakimonHas pemeTrka? dopMyna TIaBHEIX AU(QPAKIOHHEIX MaKCHMYMOB.

Ha mu¢pakiiponHyio pemeTKy HOPMAalIbHO MafaeT HapauleNbHBIA MydoK JTydel ¢ mmmHamu BomH Al u A2 (A1 > A2). JlaTs
pl/lcyHOK (xox Jyd4eit), COOTBETCTBYIOIIUI HepepacipeieieHuto 3uepruu B opsiakax k=0,k =1,k =2.
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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 Bnamucnas | OnTuka. ®usnka aToma: 1a00paTOPHBIH MPAKTUKYM 1O (pHU3HKE Hosocubupck: CI'YBT,
HBanoBuH, 2016
IIporonomnosa Huna
ITaBnoBHa
JI1.3 | Buxkynos C. B., ®dusznka: cOOpHUK 3324 Hosocubupck: CI'YBT,
Curumos B. 1., 2017
Tpeiakuna E. T.




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

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

Spocnasuesa

®duznka: yued. mocobue

Hosocubupck: CI'YBT,
2017

JI1.5 |Hwukurenko AnaTtomuit
I'eopruesny, fxosnes
Bnagumup
Huxomaesuu,
CurumoB Buaaucias
MBanoBuu, TpbrIHKHUHA
Enena TpanuesHa,
IIporonomnosa Huna
ITaBnoBHa, I'oioBaHOB
Muxaun HukonaeBnu

JlaGopaTopHBIi MPAKTHKYM IO MOJIEKYISIPHOH (hU3UKe: IPAaKTHKYM

Hosocubupck: CI'YBT,
2019

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

JlaGopaTopHBIi MPaKTHKYM IO MOJICKYIISIPHOH (hM3UKE: TPAKTHKYM

Hoocubupck: CI'YBT,
2019

JI1.7 | Hukutenko AHaToaui
T'eopruesny, SIkoBnes
Biagumup
Huxonaesuu,
CurumoB Brnanucinas
NBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIporonomnosa Huna
IlaBmoBHa, ["'onoBaHoB
Muxaun Hukonaesuu

JIabopaTOpHBIH MPAKTHKYM I10 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. lono/HUTEIbLHAS JIUTEPaTYpa

ABTOpBI, COCTaBUTEIU

3arnaBue W3narenscTBO, TOI

JI2.1 | Opnos Tpanuit
BacunwseBuu,
CuHoKoB Muxaui

ITeTpoBuu

JlabopaTopHBI IPAKTUKYM IO (PH3HKE. DIEKTPUIECTBO, MATHETU3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBaHue

VYuebHast ayIUTOpHs JUIst
IPOBEJEHUs TEKYIIEro KOHTPOJSL
U IPOMEXXYTOUHOH aTTecTaliuu

AynuropHas nocka; Komruiekt ydeOHOW wMeOenm; JlaGopaTopHble CTCHIBI: YHUBEPCATBHBINA
CTeHJ «3aKOHBI TOCTOSHHOTO TOKay, 6 mr.; JlabopaTopHas ycraHoBka: OmnpeneneHue
TOPU3OHTAIBHOW COCTABNIAIOMIEH MarHUTHOro mois 3emid, 4 mr. OmnpeaeneHHe YCKOPEHHS
CHJIBI TsDKecTH 1o croco0y beccens, 6 mr.; Mastauk Obepbeka, 2 mrt.; MaxoBoe Konieco, 4 mir.;
Ompenenenne  ckopocTd  3Byka; OrmperneneHne  OTHONMICHHS — TEIDIOEMKOCTEH, 2  IT.;
JIabopaTopHOoe obopynoBanue: Habop 31eKTpom3MepuUTEeNbHBIX mpuOOpoB, 2 mT.; Habop
000pyIOBaHUS ISl BEIYMCIICHUSI IOTPELHIHOCTEH H3MEPEHHIA, 6 MIT.

JlabopaTopusi ONTHKHA M (PU3UKU
aToma - ydeOHas ayIuTOpHS I

AymutopHast pocka; Komrutekt ydeOHoit Mebenm; JlabopatopHele ycraHOBKH: OmnpejencHue
TJIaBHOTO (POKYCHOTO paccTOSHHSA JIMH3EL, OIpeneneHue Mmoka3aTels IPeTOMIICHHS KXHUIKOCTEH ¢

IIPOBEIECHUS mabOpaTOpHBIX | ToMomIbI0  peppakromerpa AO6Ge; OmnpeneneHue [UIMHBI BOMHBI  Jlazepa IIPH  HOMOIIU

3aHATHI IudpakunoHHON pemetky; OnpeneneHHe KOHIEHTPAIMM CaXapHBIX pacTBOPOB C HOMOIIBIO
caxapumerpa, 2 mr.; OmnpeneneHne TeMIepaTypbl packanéHHoro Tena; VcciemosaHue
JIMHEIYaTOoro CIeKTpa BOJOPO/A M OMPEICIICHHs IIOCTOSHHOI Punbepra

YuebHas ayJUTOpHs quist | AyoutopHas nocka; Komruiekt yde6HOM Mmebenu; MynsrumenuitHoe oOopymoBaHHE: HPOEKTOP

MPOBEACHHNS TEKYIICTO KOHTPOJIA
u HpOMCX(yTOqHOﬁ aTTeCTaln

(cTaumoHapHBIii), 3kpaH (cTaumoHapHslii), I[1IK (mepeHocHoi)




