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1. O0nacTe NpUMeHeHus, HeJH U 321241 (POH/AA OLIEHOYHBIX CPe/ICTB

®onrnx omneHouHbx cpenctB (POC) sBisieTcss HEOTHEMIIEMOW dYacThio pabodeil MmporpaMMBI
JUCIUILTAHBL _ (hU3UKa b1.0.09 Y TpeHa3HAuYeH JJIsi KOHTPOJS M OIIGHKH 00pa30oBaTEIbHBIX

JIOCTXKEeHHUI oOydarommxcs (B T.4. 10 CaMOCTOSTENbHOU pabote cTyneHtoB, nainee — CPC), ocBomMBIINX
MporpamMmy JaHHOU TUCITATUTHHEI.

Llenbto oHAA OIICHOYHBIX CPEICTB SIBIISIETCS YCTAHOBJICHHE COOTBETCTBUS YPOBHS TOATOTOBKU
obOyuaromuxcs tpedoanmsm O@I'OC BO nmo Hampasienuto noaroroBku/creruansaocta 19.03.02_-
«[IpOAYKTHI MUTAHHS U3 PACTUTEIBHOTO CHIPHS»

PabGoueit  mporpamMmMoil  TUCHUTUTAHBI buzmka MPEAYCMOTPEHO
(dbopMHpOBaHUE CIEAYIOMINUX KOMIETSHIUH:

OIIK-2. CiocobeH mpuMEeHSTh €CTECTBEHHOHAYYHbBIC U OOIIEHH)KEHEPHBIC 3HAHUSI, METO/IbI
MaTEMaTUYECKOro aHalln3a U MOJIECIUPOBAHMS, TEOPETUUECKOTO U SKCIIEPUMEHTATBLHOTO
HUCCIICAOBAHUA B HpO(bGCCHOHaHBHOﬁ ACATCIIbHOCTHU

2. OnucaHue NMoKa3arTejieil 1 KpUTEepHeB OLlEHUBAHUN KOMIIeTeHI[Hii, GopMUpyeMbIX B
npouecce OCBOCHUsI TUCHUILUIUHBI (MO1Y/JIs1)

Onucanue TmoOKa3aTejaell M KPUTEPUEB OICHWBAHMS KOMIIETEHIUN, (OPMUPYEMBIX B

MPOIIECCE OCBOEHUS TUCIUIUIMHBI (MOIYJISl), M MCTOJb3yeMble OIICHOUYHBIC CPEICTBA MPHBEICHBI B
Tabnuie 1.

o Tecm 0na nposedenus 3auema / Ooughghepenyuposanno2o 3auema (3awema ¢ OYEHKOU) /
IK3AMEHA

e 3aoanus / eonpocvl 015 npogedenus 3auema / oughgepenyuposannozo sauema (3avema c
oyeHKoll) / IK3ameHa

Taonuma 1



Kon n HaumeHoBaHue HanmeHnoBanue
Kon n HaumeHoBaHue
. WHMKATOPa JTOCTHXCHUS KOHTPOJIUPYEM
bopmupyemoit . Kputepuu onenusanus
dopmupyemoit BIX PA3/IEJIOB U
KOMIICTCHIIUH
KOMIICTCHIIUH TeM
OIIK-2. OIIK-2.1. Ocymectrisier | Pasnen 1-34.
CriocobeH TpUMEHSTH | pacyeTsl, aHAJIU3UPYET
OCHOBHBIE 3aKOHbl H | IOJYYEHHBIE  PE3YJIbTATHI "
METOJABI MCCIICOBAHUN | COCTABIACT  3aKIIOYEHHE 110
€CTECTBEHHBIX HayK | IPOBEJECHHBIM aHaJIu3am,
JUIL  PELICHMs] 3a]ad | UCIBITAaHUSAM U UCCIICIOBAHUSM |
npogeccnOHATBLHON OIIK-2.2. Cucremarusupyer
OIIK-2. ACATCIIBHOCTH pe3yabTaThl HAYYHBIX
(OyHmameHTaNbHAS HCCIICIOBAHMIA
HO/rOTOBKA
A ) OIIK-2.3. TIpumeHsieT METObI
MaTeMaTHYECKOT0 aHAIN3a IpH
OIKMCAHUM M PEILICHUH 33124 B
po¢ecCHOHATIBHON IeATENbHOCTH,
OIIK-2.4. Wcnonw3yeTt 3HaHUA
MaTeMaTHYeCKOr0 MOJICIUPOBAHUS
IPH PELICHNUH 3a/1a4 B
po¢eCCHOHANIBLHOM JeATENbHOCTH

2.1.2. Dransl popMHUPOBAHHS KOMIETECHIIUH

CdopmupoBaHHOCTh KOMITETEHIINH IO ARCHUTUIHHE «DHU3KKa) OMpeeNsieTcs Ha CIeAYIONINX TPEX dTarax:
1. Oran Tekymux arrecrauuii (Tekymue arrecraiuu 1-3; CPC)
2. 9Tan NpoMe;KyTOUYHBIX ATTECTAIUH (3a4eT, DK3aMEH )

Ta6auua 2
Itanbl GOpMHUPOBAHUS KOMIIETEHIUH
JTan TeKymMX aTTecTanuii JTan npomMe:x.
Kon aTTect.
KoMIeT - 6-10 Hen. 11-15 nen. 1-17 uen. 18-26 nen.
eHIu i 1-5 nen. _
o Texymmas Texymmas Texymmas CPC KII [Tpomesk. aTTecT.
oroc atrecT. 1 aTTecT.2 aTTecT.3 (oruer) Ox3amen-1c.
(xouTp.pabd. 1) | (xoutp.pab6.2) | (xoHTp.pab.3) (TosicH.3ar. 3auer -2c.
, M) Dk3ameH-3c.
1 3 4 5 6 7 8
OIIK- 2 + + + + - -

CPC - camocTosTenbHas paboTa CTYACHTOB;
KP — xypcoBas pabora;
KII - kypcoBo# MPOEKT.

3HaK «+» COOTBETCTBYET (POPMUPOBAHHIO KOMIIETEHLIUH.



2.2. Iloka3aTenu ypoBHeii copMHPOBAHHOCTH KOMIIeTeHIMii HA ITanax ux ¢popmMupoBanms,
onucaHue KA1 OLeHUBAHUSA

2.2.1. Iloka3aresu ypoBHel cpopMUPOBAHHOCTH KOMIIETEHIMA HA ITaNaxX UX
(popmupoBanus

PC3YJII>TaTOM OCBOCHHA OUCHHIIIIMHBI (dbu3nka ABIACTCA YCTaAHOBJICHHUC

OJIHOTO M3 YPOBHEH chOPMUPOBAHHOCTH KOMIICTCHIINI: BRICOKHH, MOBBIIIICHHBIH, 0a30BbIH, HU3KHIA.

Taoauna 3

OomenpodgeccuonaibHbIe/

YHusepcaabHble
YpoBennb npogeccuoHaIbLHbIE
KOMIIETeHIIMH
KOMIIeTeHIIH
Bricokuit CdopmupoBansl yerkue | OOyJarommmMes yCBOGHa B3aMOCBSI3b
CHCTEMHBbIE 3HAHUS U | OCHOBHBIX IOHATUI IUCLUIUIUHBI, B
(OueHKa «OTHIHOY, MIpEJICTaBICHUSA 1o | TOM qucie 106 pelieHus
«3a4TEHO) JUCLIUIUIIHE. npoQecCHOHANBHBIX 3a1au.
OTtBeTHI Ha Bonpockl | OTBETBI Ha BOMPOCHI OIIEHOYHBIX
OLIGHOYHBIX CPEIICTB IOJHbIE U | CPEICTB CaMOCTOSITENIbHBL,
BEpHBIE. WCYEpIBIBAIOIINE, coJiepKaHue
BOIIPOCa/3a1aHusl OLIEHOYHOTO
JlaHpl pa3BepHyTble OTBETHI Ha cpesicTBa PACKPHITO NOJIHO,
AOTOTHUTCIIEHBIC BONPOCE!. npodeccuoHanbHO, TpaMoTHO. JlaHbl
O6yaaromumes OTBETHI Ha JIOIIOJIHUTEIIbHBIE
MPOAEMOHCTPUPOBAH BBICOKHI BOTIPOCHL.
YpOBCHb OCBOCHIA | OGyyarommmess MPOAEMOHCTPHPOBAH
KOMICTCHIHH BBICOKHH YpOBEHB OCBOEHUS
KOMIIETEHLINU
[oBbIIeHHBII 3nanus W mnpenctasineHuss 1o | CPopMHUPOBaHBI B LEIOM CHCTEMHBIE

(oTIeHKA «XOPOIIIOY,
«3aYTECHO»)

TUCIUIUINHE  COPMHUPOBAHBI
HAa TIOBBIIIEHHOM ypPOBHE.

B oTBeTax Ha BOmpOCHI/3ajaHUs
OIICHOYHBIX CPEJCTB H3IJI0KEHO
MOHMMAaHUE  BONpPOCa, JIaHO
JIOCTAaTOYHO moapoOHoe
ONHMCaHWE OTBETA, MPUBEICHBI
U PacKpHITHI B TE3UCHOU (hopme

OCHOBHBIC ITOHATHA.

OtBet OTpakaeT MIOJIHOE
3HAHHWE MaTepHana, a TaKKe
HaJIM4Khe, C HE3HAYUTEIbHBIMH
npo0OesiaMu, YMEHHI U HaBBIKOB
N0 W3Y4aeMOH JHCHHILINHE.

JIOHyCTI/IMLI CAUHUYHBIC

3HaHUA n MpEaACTaBICHUA 1o

JUCLIUILINHE.

OTBeThl Ha BOIIPOCBI  OLICHOYHBIX
CpCACTB MOJIHBIC, TPAMOTHBIC.

IIponeMoHCTpUpOBaH  TOBBIIIEHHBIN
YPOBEHb BIAJICHUA MNPAKTUYCCKUMHU
YMEHHSMHU U HaBBIKAMHU.

JonycTuMbl eAWHUYHBIE HETPYObIe
OmMMOKM MO0 XOAYy OTBETa, B
MIPUMEHEHUN YMEHUH U HABBIKOB




YpoBeHb

YHuBepcaabHblie
KOMIIETEHIIMH

OomenpodgeccuonaibHbIe/
npogeccHOHAIbHbIE

KOMIICTCHIIMH

HerpyOble OIHNOKH.

OO0yyJaromuMmcs
POJICMOHCTPUPOBAH
HOBBIIICHHBIN yYPOBCHB

OCBOCHUA KOMIICTCHIIUNA

bazoBsrit OtBer oTpaxaeT | OOyuaromuiics BIafeeT 3HAHUIMHU
TEOPETHUUCCKUC 3HAHUS | OCHOBHOTO Marepuajl Ha 0a30BOM

(ouerka OCHOBHOTO MaTepuana | ypoBHE.

«YIOBJICTBOPUTEIHHOY, MCIAILIHHEL B 06BeME,

«324TEHOY) HEOBXOIMOM s OTBeTHI Ha BONPOCHI OIEHOYHBIX
NanEHeHmero ocBocrys | CPSACTB  HCIOIHBIC,  IOMYIICHBI
OIOIL CYIIIECTBCHHBIC OIIINOKH.

IIponemoHCTpHpOBaH 0a30BEIi
OO0yuaromuiics JIOITYCKAET | YPOBEHb BIIAJCHUS MPAKTHISCKUMU
HETOYHOCTH B  OTBETE, HO | YMCHUSIMH u HaBBIKaAMH,
obnamaer HEOOXOAMMBIMH | COOTBETCTBYIOIINI MHUHUMAJIbHO
3HAHUSMU JIUIS UX YCTPAHCHUS. | HEOOXOIUMOMY YPOBHIO JUTSE
peleHns IpoecCHOHABHBIX 3a1a4

OO6yuaromumces
MPOJACMOHCTPUPOBAH 0a30BHIi
YpOBEHB OCBOEHUS
KOMTIETCHIIUU

Huzkuit JleMOHCTpUpYyET MOJHOE OTCYTCTBUE TEOPETUUECKUX 3HAHUI MaTepuaia

( JUCIUILTAHBI, OTCYTCTBUE MPAKTUICCKUX YMEHHUI U HABBIKOB

OIICHKA

CHEYOOBJICTBOPUTCIILHOY,

«HE 3a4YTCHO»)




2.2.2. Onucanye MIKaJ oleHUBaAHUA

B ®I'bOY BO «/II'TY» BHeapeHa MOIyJIbHO-PEUTHHIOBAsI CHCTEMa OICHKH y9eOHOH NeATeThHOCTH
CTYJICHTOB. B COOTBETCTBUU C 3TOI CUCTEMOI MPUMEHSIOTCS NATHOATBHAS, [BAAIATHOATFHAS U CTOOAIbHAS

IIKaJIbl 3HAHUHN, YMEHUHN, HABBIKOB.

Ixansl oeHUBAHUA
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3. TunoBble KOHTPOJIbHBIE 3aJaHN S, HHbIE MATEPUAJIbI H METOAHYECKHE PEKOMEH/IAIUH,
Heo0XoauMBbIe 1JI51 OlleHKH ¢OPMHUPOBAHHOCTH KOMIIETEH LU
B nmpouecce ocsoenusi OITOII

3AJJAHUA IJISI BXOJHOTI'O KOHTPOJISA
Nel

1. K Opycky, nexaimemMy Ha CTojie, NMPUBSA3aHA HEPACTSDKUMAs HUTh, NMEPEKUHYTas 4depes
HEMOABMXHBIM 0iok. K cBOOOJTHOMY KOHITy HUTH TOJBEIIEH Ipy3 B 2 pa3a MEHBIIUN MacChl
Opycka. OrnpenenuTs yCKOpPEHUE IBMXKEHUS OpycKa, eclid KOA(PHUIIMEHT TPEHUSI CKOJIbKCHUS
MEXIy OpYyCKOM H MOBEpXHOCTHIO cToja 0,2.

2. CKOJBKO BPEMEHHM HY>KHO HarpeBath Ha 3iekTporuintke MontHocThio 600 Bt nmpu KII/ 80%
1 Kr 7paa, B3SATOTO MpH HadallbHOU Temmepatype -20 OC, 4T06BI MOJIYYUTh BOAY, HArPETYIO 10
50 °C. VaenbHas TEIIOEMKOCTD JIbaa 2,1 xJIx/(xr. K), ya. teruiora mnasnenus 0,33 MJDx/Kr u
ylenbHas TeroeMKocTh Boabl 4,2 kJx/(kr.K).

3. B xoHType MHIyKTHUBHOCTBIO 2 MI'H M eMkocThio 0,05 MK® IPOUCXOIAT INEKTPUUECKUE
KoJIeOaHus, IPU YeM MaKCHUMallbHasl CHjia Toka paBHa 5 MA. HailiTu MakcumallbHOE 3HaueHHE
HaIpPsDKEHUS Ha KOHJIEHCAToPeE.

4.DoT0odNeKTpUIECKUN AP PEKT.
No2

1.Teno mMaccoit 2T TOMHATO HA BBICOTY 8§ M M €ro CKOpOCTh yBeiaumumiach oT 0 mo 2 m/c.
Onpenenutsb MONHYIO padoTy, 3aTPayeHHYIO Ha MOIbEM TeJa.

2. I'a3 HarpeBaetcs mzoxopuuecku ot 17 mo 27 oC. Onpenenuth OTHOCUTENIBHOE YBEIUYECHHE
JTaBJICHHUSL.

3.Tpu npoBosHKKa ¢ conpoTuBieHueM B 2 OM, 4 OM, 5 OM coenrHEHBI TapajuiesibHO. B mepsom
MPOBOAHUKE HAET TOK B 20 A. OnpenenuTb TOKU B KaXJ0M U3 OCTAIbHBIX MPOBOJIHUKOB.

4. IlonepeuHble U NMPOJOJIbHBIE BOJHBL. CKOpOCTHh BOJHBL JlJIMHA BONHBI. 3aBUCHMOCTb MEXKIY
JUTMHOMW BOJIHBI, €€ CKOPOCTBIO PACIIPOCTPAHEHUSI M YaCTOTOM.

Ne3

1. Msiu maccoii 0,4 kr, OpOLICHHBIN BEPTUKAIBHO BBEPX CO CKOpOCTHIO 20 M/C, ynan B Tyxe
TOYKY CO CKOpOCTbhIO 15 m/c. Haiitu paboTy cuibl cCOnpoTUBICHHUS BO3AyXa

2. ByTbinka, 3amoHeHHAs Ta30M, TUIOTHO 3aKphITa MPOOKOH TUIOMIAIBI0 CeYeHHSI 2,5 cM>.

Jlo xakoii TemmepaTypbl HaJi0 HAarpeTh ras, 4yToObl MpoOKa BhLIETENA U3 OYTHUIKH, €CIIM CHia
TpeHus , yaepkuparomiass npooky 12 H? IlepBonauanbHOe naBiieHHE B OYTBUIKE M HAPYKHOE
naBiieHue onrHakoBbl u paBHbI 100 klla, HauanbHas Temmeparypa -3 oC,

3. DNEeKTpOH ABMKETCS B BAKyymMe€ B OJHOPOJHOM MAarHUTHOM Tosie ¢ uHAyKuuen 5 mTi, co
ckopocthto 10 Mwm/c TepnEeHAMKYISIPHO K JUHUAM HMHAYKOUWA. OmpeaenuTbs Cuiy,



JIEHCTBYIOIYIO Ha DJIEKTPOH M PAIUyC OKPYKHOCTH, IO KOTOPOH OH JIBHXKETCS, Macca JICKTPOHA
1031 1019
9,110 kr, 3apsig ero 1,610 °Kn

4. ludpaxmus cBera. JudpakuroHHas perieTka.
Neq

1. Ioe3n, nBurascey nmoj ykioH, mporuen 3a 20 ¢ myts 340 M u pa3Bui ckopoctb 19 m/c. C kakum
YCKOPEHHEM JIBUTAJICS MOE3] U KaKoi Oblja ero CKOpocTh B Havajle yKJIOHa?

2. I'a3 HaxoauTcs nmox NMopUIHEM Ipu Temrepatype 0 °C u masnennu 0,2 MITa. Kakyto pabory
coBepmuT 1 JI Ta3za nMpu u300apruvecKoM pacluIupeHUH, €CJId TeMIIepaTypa ra3za moBbicuTcs Ha 20
0

C?

3. Ilox meiicTBHEM 3JIEKTPOHOB ¢ KHHeTHUecKol 3Hepruei 1,892 3B Bogopon ceerurcsa. Kakoro
uBeta auHUs nonaydutcs B cnektpe? Iloctosinnas [lnanka 6,6310° JIx'c, Macca 3JIEKTpOHA
9,110 kr.

4. DneKTpU4eCcKUil TOK B PaCTBOPAX U pacIulaBax AIEKTPOJIUTOB.
NeS

1. MoTtopHas j0Ka UAET 10 TEUESHUIO CO CKOPOCcThio 10 M/c, MPOTUB TEUYEHUSI CO CKOPOCTHIO 8
m/c. OnpeaenuTb CKOPOCTh TEYEHUS U CKOPOCTH JIOJKH B CTOSYEH BOJIE.

2, Ilepen craptroM 00bEeM raza B a’pocraTe IMpH HOPMaJbHBIX ycioBHsSX cocTaBisin 4000 M.
Omnpenenure o0beM a’pocTara Ha BbICOTe, rne aTrmocdepHoe aasineHue 400 MM pT.cT., a
temneparypa -17 °C.

3. Mexny 3apsamamu  +q u +9q paccrosgaue paBHo 16 cm.Ha kakom paccTOSIHUM OT NEPBOIO
3apsiia HAXOAUTCS TOUYKA, B KOTOPOW HAIPSKEHHOCTD I0JI paBHA HYIO?

4. 3ByKkoBbI€ BOJIHBI. CKOpPOCTH 3BYKa. [ poMKocTh. BricoTa TOHA.
Ne6

1. CranpHoi mapuk Maccoil 10 r ynan ¢ BBICOTHI 1 M Ha CTalbHYIO IJIUTY U OTCKOYMJI IIOCIIE
yaapa Ha BbicoTy 0,8 M. Onpenenutb I3MEHEHUE UMITYJIbCA IIapHKa.

2. B 50 n Boxb! mpu Temneparype 90 OC Bmmmm 30 11 BOBI npu temneparype 20 °C. Kakopa
Oyzer Temrieparypa cMecu?

3. Ha xoH1jax npoBOoJHUKA JUIMHOM 6 M noaepkuBaercs pazHocTh noreHnuanos 120 B. Kakoso
YAENBHOE CONPOTHBIICHHE IPOBOIHIKA, ECIIN IUIOTHOCTH TOKA B HeM 50 HA/M” ?

4. 3akonsl penomiieHus cBeta. [lokaszarens npenomuenus. [lonHoe BHyTpEeHHEE OTpaKEHHE.
Ne7

1. Haxg cepenuHoi ynuIla BUCHT CUTHAJIBbHBINH (poHaph. OnpenenuTh CUIy HATSHKEHHS TPOCa,
eciu Macca ¢onaps 10 kr, nauHa Tpoca 15 M, a TOYKa MOJBECa OTCTOUT OT TOPH3OHTAIHHOU
MPSMOM, COETUHSIONICH TOUKH 3aKperyieHus Tpoca Ha 0,1 m.



2. PaccrossHue mexnay TtoudedHbiMu 3apsigamu 22,5 HKn wm -44 vKn paBHo 5 cm. Haiitu

HAIMpPsS’KCHHOCTL  3JICKTPUYCCKOIO TII0JIA B TOUKC, HﬁXO,Z[HLLIGfICH Ha PpacCTOSAHUU 3 ¢cM or

MOJIOKUTCIIBHOI'O 3apsaa 1 4cMm ot OTpULATCIILHOI'O 3apsdaa.

3.

3.

Ckonbko ¢oToHOB coaepkuT 10 MkJ[K M3TydeHUS ¢ JUTMHON BOMHBI | MKM?

BAPUAHTBI KOHTPOJIBHBIX PABOT 11O ®U3UKE (2 CEMECTP)

ATTECTAHHMOHHAS KOHTPOJIbHASA PABOTA Ne 1
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. MarepuanbHasg TOYKa JBUKETCS MPSAMOJUHEIHO. YTIpaBJIeHUE ABMKEHUS UMeeT Bua X = At +

Bt ruoe, A =3 m/c, B =0,06 m/c. HaliTu CKOpOCTh U YCKOPEHUE TOYKH B MOMEHT BPEMEHH 11 =
0 u t; =3 c. KakoBbI cpegHuE 3HAYEHUS CKOPOCTH M YCKOPEHUS 3a TepBbIe 3 ceK. JIBuxeHus?

. Cuapsan maccoit 10 xr o6manan ckopocteio 300 M/c B BepxHEl TOuke TpaekTopuu. B sToi

TOYKE OH pa3opBajICsl Ha JABE 4acTH. MeHbImas macca 2 Kr noiyumia ckopoctb 500 m/c. C
KaKoOW CKOPOCTBIO U B KAKOM HalpaBJIEHUH MOJIETUT OOJIbIIIAsl YaCTh, €CIIM MEHbIIAs MoJeTena
BIIEPE]I MOJT YTJIOM 60° k rockocTH ropu3oHra’?

[TnaTdopma B BuE cruioniHoro aucka paguycom R = 1,5 m u maccoii 200 xr Bpamaercs mo

MHEPIHMH OKOJIO BEPTHKAIBHOH ocH ¢ uactoroii \ = 10 06/MuH. B menTpe miatopMbl CTOHT

yenoBek maccoir 70 kr. Kakyro JTMHEHHYIO CKOPOCTh OTHOCHTEIBHO MOJa MOMELICHHUS OyaeTr

UMEThb 4YeNOBEeK, €CIM OH Iepenner Ha Kpai muatdopmbl? YeroBeka paccMaTpuBaTh Kak

MaTepUAIbHYIO TOUKY.

4. lunamuka neukeHus. 3akonbl HeioTona. iMmynbe Tena (KoJIM4ecTBO ABUKEHUS ).
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. Uepe3 OJI0K, BBHIMOJHEHHBIN B BUJEC JUCKAa M MUMeronui maccy 80 Kr, MepeKuHyTa TOHKas,

ruOKass HUTh, K KOHIIaM KOTOpoH mojsenieHbl Tpy3bl ¢ Maccamu 100 xr u 200 kr. C kakum
YCKOpEHHEM OyIyT IBUTATbCsA TPy3bl, €CIM HMX IPEIOCTaBUTH camuMm cebe? TpeHuem
npeHeopeyb.

. CnyiomHOW UMJIMHAP CKAThIBAETCS C HAKJIOHHOM TJIOCKOCTH, COCTAaBISIONIEH C TOPU30HTOM

0 . .
yroa 30°. Kakoil myTh HNpOWAET LMIMHAP MO TOPU3OHTAIH, €CIU €r0 CKOPOCTh B KOHIIE
HaAKJIOHHOH IJIOCKOCTH paBHA 7 M/c, a Ko3(uuueHT Tpenus paseH 0,2.

. MaTepuanpHas TOUKa ABUKETCSA MO OKPY>KHOCTH, TUaMETp KOTOpou paBeH 40M. 3aBUCUMOCTh

MyTH OT BPEMEHM o8 IBWKeHWs onpenensercs ypasuermeM X= Ct, rme C = 0,1 cm/c’,
Onpenenutb MPONHAECHHBIH MYyTh, CKOPOCTb, HOPMAaJbHOE, TAaHTEHIMAIBFHOEC U TIIOJHOE
yckopenust uepe3 3 cek. Or Hauana naBwkeHus. KakoBa BenumunHa cpeAHeil CKOPOCTH U
CPEHETO YCKOPEHMSI 3a 3TO BpeMs?

. BpamarenpHoe 1BUKEHHUE. YTII0Basi CKOPOCTh U YIII0BOE YCKOpeHue. JIMHeHas CKOPOCTb.
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. Ha ropu3oHTabHYI0 OCh Haca)X€Hbl MAaxXOBUK M JIETKMM IIKUB paguycoM S5 cMm. Ha mikuB
HaMOTaH UIHYp, K KOTOpOMY TMpuBsizaH rpy3 Maccoi 0,4 kr. Omyckasicb paBHOYCKOPEHHO,
rpy3 npowen nyts 1,8 M 3a 3 ¢. Onpenenutb MOMEHT MHEPLMH MaxoBHKa. Maccy cuMrTarh
peHeOPEKUMO MaJIOH.

Teno, ycTaHOBIEHHOE€ Ha BOTHYTOW C(EpPUUYECKON IOBEPXHOCTH TaK, YTOOBI pajnyc,
IIPOBEACHHBIM B €r0 LEHTP TSKECTH, COCTABIAN C BEPTUKAIBIO YIroJil 75°, mox  neiicTBIEM
COOCTBEHHOT0 Beca HAUYMHACT CKOJB3UTh. [Ipoias TMookeHHEe paBHOBECHUS, TEJO
noxauMaercs Ha yron 30°. Onpenennts K09QOUIHEHT TPEHHS.

. HopmanpHOe yckOpeHHe TOUYKH, ABMXKYIIEHCS IO OKPYKHOCTH paAnycoM 9 M, U3MEHSETCs IO
3akoHY a, = A + Bt + Ct’. Haiitn: 1. TaHreHnmmabHOe yckopeHue Todku. 2. IlyTs,
MPOMIEHHBIM TOYKOM 3a 6¢ mocne Hayana ABuxkeHuda. 3. [lonHoe yckopeHue B MOMEHT
Bpemernn t =2/3 ¢, ecmu A =1 m/c], B=3 m/c?, C= 2,25 m/ch,

. MaxoBuK Bpaiaercs 1o 3aKoHy, BEIpAXKEHHOMY ypaBHeHHEM ¢ = A + Bt +Ct%, rie A =2 parn.,
B = 32 pan./c, C = - 4 pazx./cz. Uemy paBHO MTHOBEHHOE 3HaueHWE MOIMHOCTH? Haiitu
CPEIHIOI0 MOIIHOCTh, Pa3BUBAEMYI0 CHUJIaMH, JIEHCTBYIOIIMMHU Ha MAaXOBHUK IpU €ro
BpAILlCHUH, JO OCTAHOBKH, €CJIIM €r0 MOMEHT MHEPIIUHU | = 100 krm’. Uepes cKOIBKO
BPCMCHH MaxXOBUK OCTaHOBUTCH?

ATTECTAIIMOHHASI KOHTPOJILHASI PABOTA No 2
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. Kakue cunpl Halo NPUIIOKUTH K KOHIIAM CTAJBHOTO CTEPXKHS € IUIOLIAAbIO IMONEPEYHOIO

cedenns S = 10 cM?, 9TOGHI HE JaTh €My pacCLIUpUTHCA IIPU HArPEBAHUM OT t1 = 0°C no tp =
0

30°C.

. Haiitu xos¢¢umment xuddysun remus npu temneparype t = 17°C u nasnenun P = 1,5 x 10°
/M. DbGEKTHBHBI IHaMETp aTOMa TelHsl BHIYHCIINTE, CIUTAs H3BECTHBIME s remust Ty u
Pk.

. BO3I[YX B I_[I/IJII/IHI[an ABUTATCIIsL BHyTpeHHeI‘O CI‘OpaHI/IH CXKUMACTCsI a,Z[I/Ia6aTI/I‘IeCKI/I n €ro
JlaBJICHUE MpH 3TOM u3MeHsieTcst or P = 1 at no P,=35ar. HauansHasg TemnepaTypa Bo3ayxa
40°C. Haiitu TEeMIIepaTypy BO3/lyXa B KOHIIE CIKATHS.
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. IIpu HarpeBanuu HekoToporo meramia ot 0 1o 500°C ero mIOTHOCTH ymensaercs B 1,027
pasza. Haiitu st sToro metamuia Ko3pQHUIHUEHT TUHEHHOTO TEIUIOBOTO PACHIMPEHHS, CUUTAs
€ro NIOCTOSIHHBIM B JAHHOM MHTEPBAJIE TEMIIEPATYD.

. 0,5 KMOJIsT HEKOTOpOTO ra3a 3aHuMaeT oobem Vi = 1 M IIPU pacIIUpEeHuN Trasza 10 oobeMa Vs
= 1,2 m° Gbima coBepIeHa paboTa MPOTUB CHJI B3aMMOJCHCTBHS MOJIEKYIN, paBHas A = 580
kI'M. HaliTu 17151 3TOTO raza moCTOSIHHYIO a, BXOJIAIIYIO B ypaBHeHHe Ban-nep-Baanbca.



3. UneanbHas TerioBas mammHa padoraer mo 1mukiy Kapro. OnpenenuTs K.I1.J4. ITUKIA, €CIU
U3BECTHO, YTO 3a OJMH IMKJ ObUIa Tpou3BeaeHa padoTa, paBHas 300 kI'M U XOJOJUIBHUKY
6bu10 epenano 3,2 kKai.
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1. B mmpokoii 4acT TOpU30HTAIILHO PACTIONOKEHHOU TpyObl He(Th TEUeT cO CKOPOCThIO Vi = 2
M/c. Ompenenutb CKOPOCTh Vo TeueHus HepTH B Y3KOM dacTh TPYyObI, €CIU Pa3HOCTh

JIaBJICHUH B IIMPOKOHN M Y3KOM yacTax Tpyos! Ap =50MM pT. CT.

2. B munuaap mmHOo#M 1 = 1,6 M, 3amoMHEHHBIA BO3AYXOM IMPU HOPMAaJIbHOM aTMOCHEPHOM
JABJICHUU P, Hadyadud MEUICHHO BJIBUTaTh MOpIICHb miomaapio S = 200 cM>, Ornpenenursb
cuny F, koTopas Oyzmer nelicTBOBaTH Ha MOPIICHb, €CIIM €r0 OCTAHOBUTH HAa PACCTOSHUU 13 =
10 cm ot gHA HMIMHApPA.

3. Bonopox 3annmaer o6beM Vi = 10 M° npu masmennn p; = 100 kITa. I'a3 marpemn mpu
MOCTOSTHHOM o0beme 10 maBieHus p2 = 300 klla. Onpenenuts u3menenne A V BHyTpeHHEH
SHEPTHH rasza, paboty A, coBepiiaeMylo razom, u Termioty Q, cooOmeHHyo rasy.

ATTECTAHMOHHAS KOHTPOJIbHASA PABOTA Ne 3
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1. Toueunsrii 3apan 25 uKi HaxoauTCA B M0JIE, CO3/1aHHOM TNPSMBIM OSCKOHEUHBIM IHJIMHAPOM
paauyca 1 cM, paBHOMEpPHO 3apsDKEHHBIM C IOBEPXHOCTHOM IIOTHOCTHIO 0,2 aK/eM®,
Onpenenuts cuiy, IEHCTBYIOLIYIO Ha 3aps, €CIM €ro pacCTOsHUE OT ocH nuiauHapa 10 cu.

2. BHyTpenHee compotuBiieHue raibBanoMerpa 720 Owm, mkana ero paccuutana Ha 300 MKA.
Kak u kakoe 100aBOYHOE COMPOTHUBICHHE HYKHO MOJKIIOYUTH, YTOOBI MOXHO OBLIO
U3MEpPUTH UM HanpspkeHue pasHoe 300 B?

3. DnexTpuueckoe noyie. HanpspkeHHOCTD 31eKTpuuecKoro nosis. HampsokeHHOCTh
AIIEKTPUYECKOTO TOJISI TOUCUHOTO 3apsiaa U sl 3apsSKEHHOT0 0O BEMHOTO TeJa.
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I. ToHKMI1 HJIMHHBIA CTEPXKEHb PABHOMEPHO 3apsDKEH C JIMHEHHOM IUIOTHOCThIO 3apsiga 10
MKin/m. KakoBa cuna, neiictByromas Ha ToueuHbld 3apsn 10 vHKn waxopsmielics Ha
paccrosinue 20 CM OT CTepkKHS, BOTU3U €ro cepeauHbI?

2. 2.1.C. 6arapeu 20 B. ConporuBnenue BHemHel nenu 2 Owm, cuna Toka 4 A. C KakuM K.I1J.
pabotaet Oatapes?

3. IIpOBOTHUKHU B BJIEKTPOCTATUYECKOM T0JIE. DIEKTPOEMKOCTh MPOBOTHUKOB.

Konpaencaropsi.



1. JIBe OeckoHeuHble TapayUieIbHbIC TUIACTUHBI PAaBHOMEPHO 3apsDKCHBI C TOBEPXHOCTHOU
MJIOTHOCTHIO 3apsiaa 10 u - 30 uKJI/m?. KakoBa cuiia B3aMMOJICUCTBUS HA €AUHUILLY TUIOLIAIN

IUTACTHUHBI?

2. Ilpu cune Toka 3 A Bo BHEUIHEH Leny OaTapeu BBIAENSETCS MOIIHOCTh 18 BT, nmpu cuie Toka
1 A cootBerctBenHo 10 Bt. Onpenenuts 3.J1.C. 1 BHyTpeHHEe CONPOTHBIICHUE OaTapeu.

3. 3akod Oma. ConpoTHBIEHNE MPOBOJHUKOB. Y IETbHOE COTPOTUBIICHHE.

BAPUAHTBI KOHTPOJIBHBIX PABOT 11O ®U3UKE (3 CEMECTP)
ATTECTAIMOHHAS KOHTPOJIBHASA PABOTA Ne 1
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1. PaboTa o nepemMeIieH1io MpoBOAHNKA C TOKOM B MarHUTHOM TI0JIE.

2. DNEKTPOH JBUXKETCS IO OKPY)KHOCTH B OJHOPOJHOM MAarHUTHOM I10JI€ HANpsSKEHHOCTHIO 4
KA/M co ckopocTbio 10 MM/c, HampaBIEHHOW NEPIEHAMKYISIPHO K JIMHUSAM HAINpsDKEHHOCTH.
Haiitu cuny, ¢ KOTOpoil moJie AEMCTBYET HA JIEKTPOH, U PAAUYC OKPYKHOCTH, IO KOTOPOl OH
JIBYDKETCSL.

3. B ognopogHoM marautHOM Toie ¢ uaayknuei 0,35 T paBHOMepHO ¢ yactoToi 480 06/MuH
Bparmiaercs pamka, coaepxaiias 1500 ButkoB miomaaso 50 cm?. Och BpAILLICHHUS JIE)KUT B
MJIOCKOCTH PaMKH M MEPIICHIUKYIsIpHA JIMHUAM UHAYKIMU. Onpeaenuts Makcumanbayio J./1.C.
WHIYKIIWW, BOSHUKAIOIIYIO B paMKe.
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1. MaruuTHOE 110JI€ M €ro XapakTepucTuku. 3akoH buo-Casapa-Jlannaca. [IpaBuio npasoro

BUHTA.

2. JIBa 6€CKOHEUHO JUIMHHBIX MPSIMBIX IPOBOIHUKA CKPEIIEHBI O MPsAMBIM yriiom. [To
npoBoaHMKaM TeKyT Toku 80 A un 60 A. Paccrosinue mexay nposoguaukamu 10 cm. Yemy paBHa
MarHuTHas MHAYKIHS B TOYKE, OJMHAKOBO YIAJICHHOW OT 000MX MPOBOAHUKOB.

3. McTouHUK TOKa 3aMKHYJIM Ha KaTylKy c conportusieHueM 10 Om u mnayktuBHOCTh | I'H.
Uepes ckonbKO BpEMEHU cuJjla TOKa 3aMbikanus gocturaet 0,9 npenenbHOro 3HaueHus?
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1. 3akon Amnepa. B3aumoneiicteue TokoB. [IpaBuiio neBoit pyku.

2. BecKOHEYHO UIMHHBIM NPSIMOH MPOBOJHUK COTHYT MOA NHpAMbIM yriaoMm. Ilo mpoBomHuky
tedeT Tok 20 A. KakoBa MarHuTHast MHIYKIHS B TOYKE, JIeXkalleil Ha OMCCeKTpuce yria u
yAaJIE€HHOM OT BepUIMHBI yria Ha 10 cm.

3. JInuHHBIA NpsSIMOIl COJICHOW]I, HAMOTAHHBI HAa HEMAarHUTHBIN Kapkac, uMmeer 1000 BUTKOB.
NunyktuBHOCTH cosieHonaa 3 Mr. Kakoil MarHUTHBIA MOTOK M KakO€ IMOTOKOCIIETUICHUE
CO3/a€T COJIEHOM]I IIPU TOKe criioil 1 A?



3.

. Touka coBepiaeT rapMoHuyeckne konebanus. Hanbonbmee cmernienne Touku paBHo 10 cM,

HanOonbIIas ckopocTh 20 M/c. HaliTh HUKIMYECKYI0 Y4acTOTy KOJeOaHUH M MaKCHMallbHOE
YCKOPEHHE TOUKH.

ATTECTAIIMOHHAS KOHTPOJIBHASI PABOTA Ne 2
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Ot ucroyHuka KoJeOaHUIl pacHpOCTpaHAETCS BOJHA BAOJIL MPSAMOW JMHHUU. AMIUTUTYAA
konebanuit 10 cMm. Kak Benmrko cMmenieHrne TOYKY yaalleHuid oT nctounnka Ha 0,75 A, MOMEHT,
KOT/Ia OT HavaJyia kojaebanuit mpouuio Bpems 0,9T?

. KonebarenpHbIit KOHTYp UMeeT MHAYKTHUBHOCTH 1,6 MI'H, emMkocTh 40 H® U MaKkCUMaJIbHOE

HanpsbkeHue Ha 3axumax 200 B. Uemy paBHa MakcuMalibHasi cwjia TOKa B KOHTYpE.
ConpoTuBiIeHHEM KOHTYpa IPeHEOPEUb.

I[Ba OIVMHAKOBO HAIIPABJICHHBIX TAPMOHUYCCKUX KoJIEOaHM OOHOr0 rnepuoga € aMHHHTYHOﬁ

10 cM 1 6 cM CKJIQABIBAIOTCS B OAHO KojeOaHue ¢ ammuTyaoi 14 cm. Haiitu pasHocth (a3
CKJIaJIbIBa€MBIX KOJICOAHUII.

4.

3ByKOBBIE KosieOanust, uMeronie yactoty 0,5 kI'n u ammuryny 0,25 MM, pactipocTpaHsieTcs
B ympyroi cpene. nmuua Bomubl 0,7 M. HaliTu ckKopocTh pacnpoCTpaHEHUsT BOJH U
MaKCHUMAaJIbHYIO CKOPOCTb YaCTHL] CPEJIBL.
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. Jlyd cBera BXOAMUT B CTCKJIIHHYIO NMPHU3MY MOJ YIJIOM 20. M BBIXOIHT IO yIJIoM 3 = o.

[Ipenomnsitomuii  yroa mpu3Mbl paBeH o/2.  Omnpefenuth Yroid OTKJIOHEHHS Jiyda OT
NepPBOHAYAILHOTO HAMPaBJICHUS U MOKa3aTesb MPeIoMIICHHS MaTepralia IPU3MBL.

. Ha ToHKYI0 MIMLIEpMHOBYIO MJIEHKY TOIIKUHON 1 MKM, HOpMaJIbHO K €€ OBEPXHOCTH IaaeT

Oenpiii cBeT. OmnpeAenuTh IJIUHBI BOJIH Jydeld Buaumoro ydactka crekrpa (0,4 mxm - 0,8
MKM), HEKOTOPBIE€ OCJIa0JIEHbI B pe3yJbTaTe HHTEPhEPEHITUN.

[TocTostnHass nUdpakIMOHHOW pemeTkdu B S5 pa3  Oojblle  CBETOBOM  30HBI
MOHOXPOMaTHYECKOTO CBETa, HOPMAJIbHO MAJAIONIEr0 Ha €€ MOBEPXHOCTh. ONpenenuTsb yroi
MEXy ABYMSI CHMMETPUYHBIMH TU(PPAKIMOHHBIMA MAaKCUMYMaMH.

Ocgemennocts nossipuzatopa 84 Jlk. KakoBa OCBEHIEHHOCTh 3KpaHa, MOCTABICHHOIO 3a
aQHAJIM3aTOPOM, €CIIU IUIOCKOCTU TOJspU3aluu OyayT CABHUHYTHI Ha 60° 1 KaXIBIi HEKOIb
noroTUT 4% IPOXOAIIEro Yepe3 Hero crera?
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1. TouedHbII HICTOYHHUK CBETAa HAXOJUTCS HA OCH TOHKOM coOuparomieit muH3bl. PaccrosiHue
MEX1y HCTOYHUKOM U OJIMXKaiIuM K HeMy (POKycoM 8 cM, pacCTOSTHUE MEXy HCTOUHUKOM
u ero u3o0perenueM 32 cMm. OnpenenuTh ONTHYECKYIO CUTY JTHH3BI (CAETaTh YePTEK).

2. ITmockoBbITyKIIas JlamMna ¢ OKYCHBIM PACCTOSTHUEM 2 M JICKHUT BBITYKJIOW CTOPOHOM Ha
CTEKJISTHHOM IU1acTUHKe. Paguyc nstoro teMHoro koielia HetoToHa B oTpaxeHHoM ceete 1,5
MM. OTIpeAeNIUTh JJIMHY CBETOBOW BOJIHBI.



3. Ha noBepXHOCTb AU(PPAKIIMOHHON PEIIETKH HOPMATIBHO K €€ MOBEPXHOCTH MalaeT
MoHOXpomaTuieckuii cBeT. [loctosanas aud. Pemerku B 3,5 pa3a Gosbliie JJIMHBI CBETOBOM
BOJIHBL. HaiiTu ob1iee yncino qudpakiinOHHbIX MAaKCUMYMOB, KOTOPBhIE BO3MOYXHO Ha0II01aTh
B IAHHOM CITy4ae.

. Ha crexnsHHBIN KIMH NaaeT HOpMaJIbHO My4oK cBeta (A = 5,82 x10 ~ " M). Vron kinHa paBeH
20 . Kakoe 4ucio TEeMHBIX MHTEPPEPEHIMOHHBIX IMOJOC MPUXOIAUTCA HAa €IUHHILY IJIUHBI
kinHa? [loka3arenb npenoMieHus crekna 1,5.

ATTECTAIMOHHASA KOHTPOJIBHAS PABOTA Ne 3
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Kak u BO CKONBKO pa3 M3MEHHTCS TMOTOK HM3Ty4eHHS aOCONIOTHO YEPHOTO Tema, eCIH
MaKCHUMyM YHEPTUU H3JIYyYCHHS MEPEMECTUTCS ¢ KPacHOW rpaHUIlbl BUAMMoro crekrpa (780
Hwm) na ¢puonerosyro (390 Hm)?

. Ha mMeramnmyeckyro TIacTUHY HampaBlieH My4YOoK YiabTpaduosneToBbix sydei (0,25 MKwm).
DOTOTOK MpEKpaIaeTcsi NP MUHUMAJIBHOM 3aJIepKUBatOIEl pa3HOCTH noTeHnuranos 0,96 B.
Omnpenenuts paboTy BBIX0/a JIEKTPOHOB U3 METAJLIA.

. Bugsl porosddekra. 3akons! BHenIHero porodddexra.

. I3 cmoTpoBoro okomreuka nevn uziaydaercs motok 4 x/[x/mun. OnpenenuTs TeMreparypy
ne4yu, €CJIu 1jI01maagb OKOIICYKa 8 CMZ.

®orton mpu shdexre Komnrona ma cBOGOIHOM 3IeKTpoHe 6bUT paccesH Ha yrom 90°.
OnpenenuTbs UMITYJIbC, TPUOOPETEHHBIN AIIEKTPOHOM, €CiIH 3HEprusi (JOTOHA 10 pacCesHUs
or1a 1,02 M»B.

3akon Credana—bonbimana u cmemenus Buna.
3-8

Temmneparypa abcomotHO yepHoro Tena 2 kK. Ompenenuts JUIMHY BOJIHBI Ha KOTOPYIO
IPUXOJUTCA MAaKCUMYM DHEPIMHM HM3JIY4YEHMs] M CHEKTPAJIbHYIO IUIOTHOCTb SHEPreTHYECKON
CBETMMOCTH AJISl 3TOM JUIMHBI BOJIHBI.

. Ha ¢ortosnemenTe ¢ xarogoM W3 JUTHS MamarOT Jdydd ¢ JiuHOW BoiHBI 200 HM. Haiitn
HaWMEHbIIIEC 3HAUYCHUE 3aJICPKUBAIONICH Pa3HOCTH TOTCHIHMAJIOB, KOTOPYIO HYKHO
HOPUIIOKHUTB K (POTOIIEMEHTY, YTOOBI TPEKPATHTH (POTOTOK.

. YpaBHenue DitHmTeiHa 1151 BHemHero Gororddexra. [Ipumenenue potorddekra.
. Hexotopsie coiicTBa BoiH ae bpoiinsa. CooTHomeHne HeonpeaeneHHoctei [ elizendepra.
BonnoBas ¢pynkmus. Ypasuenue lllpenunrepa.

5. DNEKTpoH B aTOME BOJIOPO/Ia HAXOJUTCSI HA TPETbEM PHEPIETUUECKOM ypoBHE. ONpenenuTh
KMHETUYECKYI0, MOTCHIIMAIBHYIO U MOJIHYIO SHEPT U0 3J€KTpOoHA. OTBET BBIPA3UTh B AJIEKTPOH-
BOJIbTAX.
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1. YacTuiia B OTHOMEPHOM «IMOTEHIIMATIBHOU siMe». [[oHsATHE O TMHEMHOM TrapMOHHYECKOM
OCIIMIJLIATOPE.

2. JledexT Macchl ¥ SHEPTHS CBS3H SApA.

3. Hcnonb3yssi COOTHOIIEHWE HEONPEACICHHOCTEH, OICHUTh HAaWUMEHBIINE OIIMOKH B
oTpeieJIeHue CKOPOCTH 3JIEKTPOHA W MPOTOHA, €CIIM KOOPAWHATHI IIEHTPA MAcC ITHX YaCTHIL
MOTYT OBITh YCTAHOBJICHBI C HEOIIPEIEIIEHHOCTBIO 1 MKM.

4. SlnepHble peakMU U UX OCHOBHBIE TUIIBL. SIIEpHbIE peaKuy N0/ AeHCTBUEM HEUTPOHOB. 1.
JInnenyatelii criekTp aroma Bogoponaa. Popmyna bansMmepa.

5. PagnoakTMBHOE M3JIy4YE€HHE U €T0 BHJIbl. 3aKOH paJMOaKTUBHOrO pacnana. [Tpasuia
CMEILIEHHUS.

o- pacnaz, [3- pacmaa M X CBOHCTBA.

3.3. 3aganus 1Jisi IPOMEKYTOYHOM aTTecTAlHM (3a4eTa U (WJIN) IK3aMeHa)

BOITPOCHI K 3AYETY 1O ®U3UKE (2 CEMECTP)

1. OnemenTtsl kuHemaTuku. Cucrema orcyeta. Tpaekropus nBuxeHus. BekTop nepemenieHus.
2. llpsamonuHeiiHoe paBHOMEpHOE ABUKeHUE. OTHOCUTENIBHOCTD IBUXKEHUS.

2. CkopocTthb 1 yckopeHue. CpeiHee yCKOpeHHe, MTHOBEHHOE YCKOpeHue. TaHreHIuaaibHoe U
HOpMasbHOEe yckopeHue. [lonHoe yckopenue.

3. PaBHOYCKOpEeHHOE, paBHO3aMeJIeHHOE ABrKeHne. CBOOOHOE MaIeHue.
4. BpamarenbHoe IBUKEHHUE. YTIIOBAask CKOPOCTh U YIJII0BOE yCKOpeHue. JIMHEHast CKOpOCTb.
5. Aunamuka nmxeHus. 3akonsl HeroTona. UMiysibe Tena (KOJTU4ecTBO IBHXKECHHS).

6. DHeprus, pabota, MomHOCTh. KuHEeTHUECKas M TOTCHIIMAIbHASI SHEPTHS. 3aKOH COXPAHCHUS 1
MpEeBpaIeHHs] SHEPTUH.

7. Cuna ynpyroctu. 3aKOH BCEMHUPHOT'O TATOTEHUSI.

8. Cuna tpenus. Cuiia COIpOTUBIICHUS CPEBL.

9. JIBM>KEHHE TEJ IO ICHCTBUEM CHIIbI TshkecTd. Bec Tena. HeBecomocTs.

10. [IBr>keHue 1o okpyxkHOCTH. LIeHTpocTpeMuTenbHas CHia.

11. Yaap aGCcomoTHO yIPYTrUX ¥ HEYIIPYTUX TEI.

12. Mexanuka tBepaoro tena. MomeHT nHepuuu. Kunetnyeckasi SHEprusi BpaleHUsl.

13. MoMeHT cuiibl. MOMEHT UMITyJibca. Y paBHEHHUE TMHAMUKYU BPAILlaTeIbHOTO ABUKECHUS
TBEPJIOTO Tea.

14. MexaHuka )KHAKOCTEH. Y paBHEHNE HEPA3PBIBHOCTU. Y paBHeHHE bepHynu.

15. DnemeHTsI crienraibHON (YaCTHOW) TEOPUHM OTHOCUTEIIBHOCTH.



16. DneMeHTHI MONEKYISAPHON Pu3HKH. MUKpOCKOIUYeCcKast 1 MaKpOCKOTINYECKask CUCTEMA.
WneanbHblii ra3. JlaBnenue, remmneparypa, 00beM.

17. 3akoHbl naeabHOTO Ta3a. Y paBHeHue Knaneiipona-MeHeneena.

18. OcHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKOW TEOPUH T'a30B.

19. 3akoH pacnpenenenus ckopocted Makcpesia.

20. bapomerpuueckas popmyna. Pacnpenenenue bonbimana.

21. JInuHa cBOOOTHOTO MPoOera MOJIeKYI.

22. Slenenus nepeHoca B razax. TermmonpoBoaHocTs. Auddysus. BuyrpeHHee TpeHue.

23. DnemMeHTHl TepMoIMHaMUKH. BHyTpennss sHeprus. Termnora u pabora. [lepBoe Havano
TEPMOJMHAMUKHU.

24. Pabora ra3a npu U3MEHEHUHU o0beMa. TermnoeMKOCTb.
25 TepMoaMHaMHUYECKUE MPOLECCH U3MEHEHUS COCTOSIH 71l UAEAIBHOTO rasa.

26. KpyroBoii niporiecc (ruki). O0patumMeie 1 HeoOpaTHMbIe Tpoliecchl. Bropoe Hagano
TEPMOJMHAMHUKH.

27. luxn KapHo u ero k.1mw.a.
28. PeanbHble rassl, ypaBHeHue Ban—zaep-Baanbca.

29. CaoticTBa x)uakocteil. SIBnenne cmaunBanusi. KoadduimeHT noBepXxHOCTHOTO HATSKEHUSL.
Kanunnsper.

30. Kpucramimyeckoe cTpoeHUE TBEPBIX TEIL.

31. Dnektpuueckoe mosie. HanmpsmkeHHOCTh 3JIEKTPUYECKOTO OIS,

32. Teopema Octporpazackoro-I'aycca. Ee npumenenue.

33. [loTeHIMan 3aEeKTPOCTATHIECKOTO TIOJIS.

34. HanpshKeHHOCTD AJIEKTPUYECKOTO OIS KaK TPaJIueHT MOTEHIHAA.

35. Tunsl nusnexTpukoB. [lonsgpuzanus AUIIEKTPUKOB.

36. CerHeTOdIEKTPUKH.

37. IIpoBOIHUKH B 3JEKTPOCTATHUECKOM MOJIE. DIEKTPOEMKOCTh TPOBOIHHUKOB.

38. Konnencaropsl.

39. DHeprusi cUCTEMBbI 3aps10B. DHEPIHs JIEKTPOCTATHUYECKOTO MOJIS.

40. Dnextpuueckuit Tok. Cuna Toka. [ImoTHOCTH TOKA.

41. CtopoHHHUE CHIIBL. DJIEKTPOABHKYINAS CHJIA M HANIPSDKCHHE.

42. 3akon Oma. ConpoTHBIICHHE TPOBOIHUKOB. Y I€JIbHOE COMPOTUBIICHHUE.

43. PaboTa u MomHOCTh TOKa. 3akoH J[xoymnsa-JleHa.

44. 3axon Oma Ju1st HeoJHOpOoJHOTO y4yacTka nend. [lpasuna Kupxrogoda.

45. Kimaccuueckasi Teopus 3JIEKTPONPOBOIHOCTH METAIIIOB. 3akoH Bunemana-®dpania.

46. PaboTa BeIX0/1a DJIGKTPOHOB U3 MeTajlIa. DMUCCHOHHBIE SIBIIEHUS. 3aKOH borycnaBckoro-
Jlenrmropa.

47. HecamocTOsITENbHBIN ra30BbIN pa3psil.

48. CamoCTOATENBbHBIN Ta30BBIN pa3psia U ero Tumebl. [Lna3ma.



BOITPOCHI K 9K3AMEHY 11O ®U3UKE (3 CEMECTP)
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25.
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27.
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29.
30.

31.
32.

33.

MarsauTHoe noJje U ero xapakrepucTuku. 3akoH buo-Casapa-Jlannaca. [Ipasuio
IIPaBOr0 BUHTA.

MarauTHo€e noJie psIMOTO TOKa. MarHuTHOE 10Jie KOHTYpa C TOKOM.

3akoH Amrepa. Bzaumoneiicteue TokoB. [IpaBuiio neBoit pyku. MarautHoe mose
nBukyuierocs 3apsina. Cuna Jlopenna.

VYckopurenu 3apsikeHHbIX yacTull. VX tumbl. ddext Xomna.

[upkynsanus BEKTOpa MarHUTHOM MHAYKIUU. MarautHoe nosie cosneHon1a. Ilorox
BEKTOpPa MarHUTHOM MHIYKIIUH.

Pabora no nepeMenieHnio NpoBOJHIKA ¢ TOKOM B MAarHUTHOM TIOJI€.

SIBrieHnE HNEKTPOMAarHUTHON MHAYKIUK. 3akoH Papazaes. Bpamenue pamMku B
MarHMTHOM 1oJje. Buxpesbie TOKH.

NunyktuBHOCTH KOHTYpa. CamomHAyKIus. Bzaumuas naayknus. TpaHchopmaTopsl.
MarauTHblE MOMEHTBI aTOMOB U 3JIEKTPOHOB.

[wna- n mapamaraeTu3m. MarauTHoe noJje B BemiectBe. DeppoMarHeTUKy U UX CBOMCTBA.
Buxpesoe anexrpudeckoe noiue. Tok cmemmenus. Y pasHenus Makcsea i
3JIEKTPOMAarHUTHOTO MOJIS.

I"apmonuueckue KonebaHus U UX XapaKTePUCTHKH.

Mexannueckue konebanus. Kunernueckas u moTeHIMaNbHAs SHEPTUS MEXAaHUYECKUX
KoJie0aHui.

["apmonnuecknii ocuuusaTop. [IpyXKUHHBIN, GU3NUECKUI 1 MATEMAaTHYECKUH MasSTHUKH.
Koneb6arenbublit koHTYp. ["apMoHnUeckue koaeOaHus B KojaeOaTeIbHOM KOHTYpE.
CBoOopanbie 3aTyxatomue kojebanus. JlorapuMudecKknii TEKPEeMEHT 3aTyXaHHUs.
Brinyxnennsie konebanus. Pesonanc. [Ipaktuueckas 3Ha4MMOCTD SIBJICHUS pe30HAHCA.
IlepemeHHBIN TOK. AKTUBHOE, PEAKTUBHOE U MTOJHOE COMPOTUBJIEHUE BJIEKTPUUYECKON
uenu. Pe3oHaHC HanpsyKeHUH U TOKOB. MOIHOCTB, BhIACIISIEMAs B LIENN IEPEMEHHOTO
TOKA.

Bonnosslie npoueccsl. [IpoonpHbIe U MTONepeyHbIe BOJTHBI. Y paBHEHUE OEryIeil BOIHBI.
®dazoBas CKOpocTh. BotHOBOE ypaBHEHHE.

[punnun cynepnoszunuu. Uatepdepenius Boiaa. Ctosune BonHbL. [TydHOCTH U y37IBI.
3BYKOBBIE BOJIHBI. XapaKTEPUCTHKA 3BYKOBBIX BOJH. DddekT Jlommiepa B akyCTHKE.
VYapTpa3ByK U €ro IpUMEHEHUE.

DnekTpoMarHuTHbIe BoJHBL. OnbIThl ['epria. JluddepennuanpHoe ypaBHeHNE
AJIEKTPOMAarHUTHOW BOJIHBI.

N3nydyenne nunons. [IpumeHeHne 31eKTpOMarHuTHBIX BOJIH.

[Mpunnun Itoiirenca. KorepeHTHOCT, 1 MOHOXPOMATUYHOCTH BOJIH. MIHTEpdepennus
CBeTA.

Mertoab! HaOIOIeHHUI HHTEPPEPEHIINN CBETA.

WnTepdepenius B TOHKUX IUIeHKax. [I[puMenenune untepdepeHnu cBera.
Hudpakuus csera. [Ipunnun I'oiirenca-dpenens. Meroxa 300 Openerns.

Hudpakmus ot y3koit menu. Judpakmumonnas pemerka. [I[pocTpaHcTBeHHas pelieTka.
®opmyna Bynega-bparros.

Pazpemaromniasi cmocoOHOCTh onTHYecKux mpuoopoB. [lonsTre o romorpadun.
BsaumopeiicTBue cBeta ¢ BemecTBoM. Jucnepcus cera. [lornomenue (abcopOrst)
cBera. 3akoH byrepa.

D¢ ekt Honmnepa.  Mznydyenue BaBunosa- UepeHkoBsa.

[Tonsipuzanus ceera. EcrecTBeHHBIN U MOJAPU30BaHHbBINA CBET. 3akoH Maitoca. Yrou
bprocrepa.

Tennopoe nznmydenue. 3akon Kupxrodda. 3akon Credpana—bonpiiMana u cMeneHus
Bumna.
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52.

53.
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®opmyna Panes-Jlxunca u [lnanka. Ontudeckast nupomerpusi. TenaoBble HCTOYHUKH
CBeTA.

Bunst poroaddexra. 3akonsl BHenHero GoTorddexra. YpaBHeHHe DUHIITEHHA IS
BHemHero Gororddexra. [Ipumenenue dpotorddexra. Macca u ummynnbc GoToHa.
JlaBieHue cBera.

Teopus aroma Bogopoaa o bopy. Moaens Tomcona u Pezepdopna. Jluneitaarsiit
crekTp aroma Bopopona. Popmyna bansmepa.

[Tocrynatel bopa. OnbiTel @panka u ['epua. Crektp atoma Bogopoza mo bopy.
DJIeMEHTHI KBaHTOBOU MeXaHUKHU. KOpImycKyIsipHO-BOJTHOBASI IPUPOJIA YACTHI]
BEIIECTBA.

Hekoropsie cBoiicTBa BosH A€ bpoitnia. CooTHOIIEHNE HEOTIPEAETIEHHOCTEN
['eit3enOepra.

Bonnosas ¢ynkius. Ypasuenue llpenunrepa. [IpuHmn npuunHHOCTH B KBAaHTOBOM
MexaHuKke. /[BrkeHrne cBOOOIHON YaCTHIIBL.

Yacrtuua B OATHOMEPHOHN «IIOTEHUMAIBHOU siMe». [IoHATHE O TMHEMHOM TrApMOHHYECKOM
OCLIMIJLIIATOPE.

ATOM BOZOpO/Ia B KBaHTOBOM MexaHuke. KBanToBeie uncia. CrnuH snekTpoHa. CHuHOBOE
KBaHTOBOE YHUCJIO.

[Ipuanun Ilaymu. PacnpeneneHue 3JIeKTPOHOB B aToOMe 110 cOCTOsIHUAM. [lepuonnueckas
cUCTEMa AJIEMEHTOB MeHieneeBa.

PentrenoBckue cnekTpbl. MonekyspHble crieKTpsl. KoMOMHAaIMOHHOE paccesHue CBEeTa.
[Tornomenne. COHTaHHOE U BBIHYXIECHHOE HW3JIy4YeHHE. JIa3epsl.

IToHsATHE O 30HHOU TEOPUU TBEPABIX TeJl. I10IyIPOBOJAHUKY N - THUIIA U P - THIIA.
KoHTakT 1ByX METaJIOB.

KOHTaKT 3JIEKTPOHHOIO M IBIPOYHOTO MOJYNPOBOAHUKOB. Jlnoa. Tpan3ucrop.
DneMeHTHl (U3UKU aTOMHOTO siapa. Pasmep, cocTas u 3apsn sapa.

Jedext macchl 1 SHEprus CBsA3U szpa. SAnepusie cuibl. Moaenu sipa.

PanroakTUBHOE U3JIy4EHHUE U €r0 BUIbl. 3aKOH paJlOaKTUBHOTrO pacnazna. [Tpasuia
CMEIIIeHHs. O- pacmaj, 3- pacnaa M ux cBoicTBa. [[aMma — H3TydeHHe U ero CBOMCTBA.
MeTobl perucTpaluy U3Iy4yeHH.

SnepHble peakuy U UX OCHOBHBIE THIIBI.

SlnepHble peakiuu noj AeicTBUEM HEUTPOHOB. LlenHas peakuus nenenus. AnepHas
JHEPreTHKA.

Peakius cuHTe3a aTOMHBIX siiep (CHHTE3 JIETKUX SIIEP).

DneMeHTapHble yacTulibl. KocMuyeckoe u3nydeHue.

BOITPOCHI JIJISI TIPOBEPKH OCTATOYHBIX 3HAHUI

1. Cxopoctb, yckopeHHe. YTI0Bast CKOPOCTh M YIJI0BO€ ycKopeHHe. CBs3b MEXy YIJIOBBIMU U

JIMHEUHBIMU XapPaAKTCPUCTHKAMU JABUKCHUS.

2. OcHoBHOE YpaBHCHHUC IOUHAMHKU TOCTYIATCIBHOTO JBWUIKCHUS MaTepHaHBHOﬁ TOYKH.

OcHOBHOE ypaBHEHHE TUHAMUKHU BPaLIATEIbHOTO IBHXKEHUS (YpaBHEHHE MOMEHTOB).

3. Cuna ynpyroctu. 3akoH ['yka (ob6a cmyuas). I'papuku. Pabota cunsl ymnpyroctu

(moTeHIMaNbHAs SHEPTHUs YIPYroi 1epopMUpPOBaHHON IPYKUHBI, TpaduK).



4. PabGora. MomuocTs. DHeprusi. PaboTa TOCTOSHHOW CHJIBI TIPH W3MEHEHUU CKOPOCTH
nBkeHus. Kunerndeckast sHeprus (1ocTynaTtesibHas U BpalaTeabHast).

5. Umnynbc Tena. MexaHuueckas 3aMKHYTasl CUCTEMA. 3aKOH COXpPAaHEHUs MMMyJbca. BriBoa.
IIpuMeHeHue 3aKOHA COXpAHEHUs UMITYJIbCa K YIIPYTOMY COYIAapEHUIO IBYX IIAPOB.

6. YpaBHEHHE HEPa3phIBHOCTH CTPYH >KHAKOCTH. YpaBHeHWe bepHymm (aHanmu3 ero u
cnenytomiero). (Mcnonp3oBanne ypaBHEHUS TIPH MIEPEKPHITUN PEK).

7. Moctynater CTO. [IpeobpazoBanus Jlopenia.

8. JIBa poma 3apsmoB. 3aKOH coxpaHeHHUs 3apsaa. [uckpeTHocTh 3apsana. BzaumopelictBue
3apsiaoB. 3akoH KynoHa. DiekTpuyeckast MOCTOSIHHAS.

9. 3apsan u none. HanpsbkeHHOCTH 3ekTpuueckoro nois. [lotok Bexkropa E. Teopema ["aycca.

10. DnexTpoeMKOCTh YEAMHEHHOTo IpoBOAHMKA. KOHAEHCATOpPBI. DIEKTPOEMKOCTh ILIOCKOTO
KoHAeHcaTropa. CoelMHEHNE KOHIEHCATOPOB.

11. IlocTosiHHBIN AnekTpudeckuil ToK. Cuila ¥ IVIOTHOCTh TOKA. Y CJIOBHS CYILIECTBOBAHUS TOKA.
Hctouynuk Toka (ctpoenue cuibl, IJ{C HCTOYHMKA TOKA, HIIEKTPUUYECKAs CXeMa).

12. 3akon Owma jis ydactka 1enu v moiaHoi nenu. (Ombit). CompoTHUBIEHUE MPOBOIHUKA.
CoennHeHne CONPOTUBIIEHUH (TTapaJlJIEIbHOE U MTOCIEA0BATEIBHOE).

13. Pabora m momHocTh TOKa. 3akoH Jlxoynsa-Jlenna. (DaexkTpopa3orpeB OETOHA, cxema,
JIOCTOMHCTBA METO/1a).

14. MarautHoe mone. OnbiT Dpcrena. Bekrtop marautHod mHaykiuu B. 3akon buo-Caapa-
Jlannaca.

15. SBnenue »snexkTpoMarHuTHOM WHAYKIMU (ombiT dapanes). 3aKoH SJIEKTPOMArHUTHOU
uHaykuuu. (Buxpesble TOKU.MIHIYKIIMOHHBIN pOrpeB O€TOHA B MOHOJUTHBIX KOHCTPYKIUSX -
MIPUMEHEHUE SIBJICHHS).

16. 'apMoHnUeckoe KoaedaTeabHOe IBMKEHUE, €ro XapakTepucTHKU. CKOPOCTh, YCKOPEHHE MPU
rapMOHHMUYECKMX KoJjieOaHusx. KomebaHus TPYKWHHOTO MasTHHUKA (ypaBHEHHE KOJICOAHMH,
BBIBOJI TTEpUOIa KOJIeOaHUIA ).

17. Bomuwl. (Kmaccudukamums BomH.MexaHu3m oOpa3oBaHusi ymnpyrod BojHBI). CKOPOCTh
pacrpocTpaHeHus BOJHBI B 1aHHOU cpene. (Bomuer Ha moBepxHOcTH BOjbl. [Ipobdiema Kacmms.
BeperoBble 1 HHBIE 3alIUTHBIE COOPYXEHUS OT MOPCKUX BOJIH).

18. UnTtepdepenmus crera. (Popmyna uHTEphEpPEHIINN, KaK PE3YIbTAT CIOKECHHUS KOJICOaHUM
OJTHOTO HAIpaBJICHUSI, MOHOXPOMOTHYHOCTh U KOTEPEHTHOCTh, ONTHY. IyTh, ONTHY. Pa3HOCTbH
X0J1a, ycaoBus uHTepd.Max u min).

19. 3akonsl reomerpuueckoil ontuku. I[Ipusma. Jluazel. Popmyna nuH3bl. I[locTpoeHue
M300pakeHUH B JIMH3aX.



20. TermoBoe m3nmydenne (Ero xapakTepHCTHKHW: SHEpPreTHYECKass CBETUMOCTh, CHEKTpaibHas
IUIOTHOCTb, TOTJalaresabHas crnocoOHOCcTh). 3akoHbl Kupxropa u Credana bompumana.
AOGCOTIOTHO YepHOE TEeIO.

21. ®orosnexkrpuueckuit 3¢pdexr. Bunpr doroaddexra. (3akonsr BHemHero (otorddexTa,
ypaBHeHHe OiHmTelHa pgons BHemHero Qorodddekra). Buyrpennuit ¢doroadpdexr B
NOJYNPOBOJHUKAX. BeHTwibHbBIH  (oTodPdext (comHeuHble Oaraped, HCIOJIb30BaHHUE
BEHTHJIBHOTO (oTo3(pekTa st OTOMIeHNsI TOMEIEHUH ).

22. ®ortoH. Macca, UMITyJIbC, PHEPIUs, 3apsad U cuH (poToHa. ENMHCTBO KOPIYCKYJSPHBIX H
BOJIHOBBIX CBOMCTB 3JICKTPOMArHUTHOIO U3JTy4CHUS.

23. Snepnas mopmenb crtpoeHus aroma (OnwiTel Pesepdopra mo paccesHHIO o-4acTHIl HA
donbre). [locrynater bopa.

24. KopmycKynspHO-BOJHOBOH Iyaln3M CBOMCTB 4acTull. I'mnoreza u ¢opmyna ne Bpoiis.
OnbITHOE 000CHOBAHUE BOJHOBBIX CBOICTB JIEKTPOHOB U IPOTOHOB MOJIEKYI.

25. CtpoeHue aToMHOTO siapa (pa3mep, 3apsn u macca siapa.Obo3naueHue sjaep). MaccoBsie U
3apsaoBbie uncaa. M30Tomnbl. DHEPrus CBS3H U JePEKT MacChl sSapa.

26. PannoakTUBHBIE U3JIy4Y€HHUS U €r0 BUABL. 3aKOH PaIMOAKTUBHOIO pacnaja.

27. OcHouble nonoxkenusi MKT BemectBa. OcHoBHoe ypaBHenne MKT wupeanbHOro rasa.
YpaBHEHME ra30BOr0 COCTOSTHUS.

28. [lepBoe Hauano TepMmoAnHaMUKH. PaboTta raza mo usmenenuu ero oorema. Komnu. TemnoTsr.
BHyTpeHHsis sHEprus uaeaibHoOro rasa.

29. IloBepXHOCTHOE HATSKEHHE )KUAKOCTU. [[aBlieHre o UICKPUBJIEHHON TOBEPXHOCTHIO
x)uakoctu (Qopmyna Jlamnaca). YueT KanuyuIsipHBIX sSBJIeHUH B cTpouTtenbeTBe. ([lormomenue
BJIaru OETOHOM, BIIUTHIBAHHE BJIard O€TOHOM, U30JISIIIUOHHBIN CII0i1), COIPOTHUBIICHUE:
napajuieIbHOE U MOCIEA0BATEIbHOE COCTUHECHMUS.



®opma IK3aMeHAIMOHHOT0 OuieTa (mpuMep ogopMiIeHNs)

MUHHCTEPCTBO HAYKH U BBICIIEro oOpa3zoBanus PO
DI'BOY BO «/larectaHCKui TOCYIapCTBEHHBIN TEXHUUECKUH YHUBEPCUTET)

Jucrummaa Pusznka

Hanpagnenue moaroroku 0OakanaBpoB 19.03.02 - «[IpoayKThl HUTaHUS U3

PACTUTCIBHOI'O ChIPHI»

[poduns _«TexHomorns OPOAUIBHBIX TPOU3BOACTB U BUHOICITUEY

Kadenpa Pusukn Kypce 1 Cemectp 2

dopma 00yUeHHUsI-0UHAS

9K3AMEHAIIMOHHBIN BAJIET Ne 1

1. MarautHOE TI0JIe M eT0 XapakTtepucTtuka.3akoH brno-Casapa-Jlamraca

2.1natepdepentus cBeTa B TOHKUX TUICHKAaX

3. CnekrtpanpHbele cepun artoma Bogopoja. Iloctymatrel bopa. Teopus bopa mns
BOJIOPOOIOTOOHBIX aTOMOB

DK3aMeHaTop: .. AxmenoB

VYTBepkaeH Ha 3aceganuu kadeapsl Ouzuku_ (mpotokon Ne ot )

3aB. xadempoii: .. AxmenoB
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